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Ot aBTOpa

IIpennaraeMerii yaeOHHUK ITOTOTOBIICH B COOTBETCTBUH C I 0CyIapCTBEHHBIM
00pa3oBaTeIbHBIM CTaHJIAPTOM BBICIHIEr0 HPO(GECCHOHAIBLHOIO 00pa3oBaHUs U
Mpe€aHasHa4YCH AJid CTYACHTOB I'YMaHUTApHBIX CHeHHaﬂbHOCTeﬁ BY30B.

OOI111eU3BECTHO, YTO COBPEMEHHAsl cUCTeMa 00pa30BaHMsl JJOJDKHA PELINTh
3agavy IIOATrOTOBKH BI)ICOKOKBaHI/I(l)I/IHl/IpOBaHHLIX CIICUAJIUCTOB,
06J'la,[[aIOIJlI/IX Pa3HOCTOPOHHUMU U q)yHIlaMeHTaHbHI)IMI/I 3HAaHUSIMHU O CaMbIX
pa3JIMYHbIX MOPOHCCCaX U SABJICHUAX OKPYKAIOMICTO MHUpa. B namm JHHU
O61HeCTBy HC HYXHBI CHEIUAJIMCTBI, OPUCHTUPOBAHHBLIC TOJIBKO Ha PCIICHUC
Y3KOYTWJINTAPHBIX ~ 33/1a4. BBICOKOKBAIM(HUIMPOBAHHBIA  MpodeccuoHal,
BOCTPeOOBaHHBIIl HA PBIHKE TPY/A, JOJDKEH 00J1aiaTh MIMPOKUM KPYTro30poM,
HaBbIKAMU  CaMOCTOSATENILHOTO INPHOOPETeHUS] HOBBIX 3HAaHMH W HX
KPUTHYECKOTO OcMbIcieHnsi. Kpome TOro, oH JIOJKEH MMETh IpECTaBICHHE
00 OCHOBHBIX HAy4YHBIX KOHIEMIHAX, OOBSCHIIONIMX IPOCTPAHCTBEHHO-
BpPEMEHHBIC OTHOIICHHSI 0OBEKTUBHOTO MHpA, MPOLECCH CaMOOPTaHHU3aluU B
CIIOKHBIX CHCTEMaxX, KaKOBBIMH SBIISIETCS >KMBas W HEXHUBas NPHPOJA,
B3aMMOOTHOULICHHs YEJIOBEKA C OKPYKAIOLEH IPUPOJHOM CpPefod U MECTO
4elloBeKa Bo BeeneHHOM.

C oroii menpl0 B y4yeOHBIE IUIAHBI BCEX BBICIIMX YUEOHBIX 3aBeJICHHN
BKJIIOYeHa jaucuuiuiMHa «KOHIenuuu COBPEMEHHOTO eCTECTBO3HAHHAN,
npu3BaHHas c(OPMHPOBATH Y CTYJCHTOB IIMPOKHE MHPOBO33PEHUYECKHUE
OPHMEHTALH ¥ YCTAaHOBKH, IOMOYb UM OBJIaJI€Th HAYYHOH KapTUHOH MHpa.

Henpto kypca «KoHIENIMH COBPEMEHHOTO ECTECTBO3ZHAHUSY SIBISCTCS
O3HAKOMJIGHHE CTYICHTOB TYMAaHHTAPHBIX CIEIHAIBHOCTEH BY30B C
HEOTHEMJIEMBIM KOMITOHEHTOM YEJIOBEUECKON KYIbTYpPhl — €CTECTBO3HAHHEM.
IIpz >TOM OCHOBHOE BHHMAaHHE YJIEIEHO PACCMOTPEHUIO TeX KOHIICIIIHA
COBPEMEHHOTO  €CTECTBO3HAHHWS, KOTOPBIE HMEIOT Hambollee Ba)KHOE
MHpPOBO33PEHYECKOE W METOMOJIOTHYECKOE 3HAueHHe I IOHWMaHUS U
aHaM3a COIMAJILHBIX SBICHUH.

VYuebnblit kypc «KoHIENINY COBPEMEHHOTO €CTECTBO3HAHUS» 10 CBOEMY
CONIEPXKAHUIO SBISIETCA MEKIUCHUIUIMHAPHBIM KOMIUIEKCOM Ha OCHOBE
HCTOPUKO-(PHUIOCO(PCKOTO, KYIBTYpPOJIOTHYECKOTO M IBOJIOIMOHHO-CHHEpIe-
THYECKOTO TIOAXOIOB K COBPEMEHHOMY ecTecTBO3HaHWIO. CoBpeMeHHas
TEHIEHIWsI K TapMOHMYHOMY CHHTE3y TyMaHHUTapHOTO M €CTECTBEHHO-
HAy4YHOTO 3HaHHWS OO0YCJIOBIEHAa IMOTPEOHOCTAMH OOIIECTBA B IIEIIOCTHOM
MHUPOBOCIIPHATHH U TOAYEPKUBACT aKTYAIbHOCTh TaHHOHN THCIIUITIHHEL.

IToTpeOHOCTF B HW3YYECHHWH JaHHOTO Kypca OOYCIIOBJIEHA €Ie W TeM
00CTOATENTECTBOM, YTO HA MPOTSHKEHHH [BYX MOCICTHUX ICCATHICTHH B
HameM oOOmecTBe Bce Oojee MIMPOKOE PacHpOCTPAHEHHE —IIOIYyYaloT
pa3Iu9HbIe BU-



JBl MPPALMOHANBHOTO 3HAHUS — MHCTHUIM3M, acTPOJOTHs, OKKYJIBTU3M,
Marus, CoUpuUTU3M M T.I. [locTeneHHO M MOCIENOBATENbHO OHHU IBITAIOTCS
BBITECHUTh U3 OOIIECTBEHHOTO CO3HaHMA HAy4YHYI0 KapTUHY MHpa,
OCHOBAHHYIO Ha pallMOHAJIBHBIX CIIOCO0ax ero oObsAcHeHHd. B co3maBmImxcs
YCIOBUSIX OCOOYI0 3HA4MMOCTb IPUOOPETAIOT: YTBEp)KAEHHE Hay4yHO-
PalMOHAIBHOIO OTHOUIEHUS K JEHCTBUTENIBHOCTH, LIEJOCTHOE MIPEACTABICHUE
O JKUBOH M HEXUBOHU INPUPOAE, IOHMMAHUE COJEPKAHUS U BO3MOKHOCTEH
COBPEMEHHBIX METOJI0B HAYYHOT'0 MTO3HAHMUS, a TAKXKE YMEHHE UX NIPUMEHATH B
npoeCCUOHANTBHOM JCSITETbHOCTH.

OnbsIT mOpenojgaBaHMUA JAaHHOM JUCHUIUIMHBI B TyMaHUTApHBIX BY3ax
MOKAa3bIBACT, YTO, M3JIarasg MaTepuall eCTECTBEHHBIX HAyK, 110 BO3MOXHOCTU
cielyer u3beratb Ype3MEpHON JIeTaln3aluy, eClid 9TO He ONpaBJaHo 00IMINUM
3aMBbICIIOM U METOJ0JIOTMYECKHUM MIOAXO0I0M K U3JI0KEHHUIO IJaHHOI'O IIPEIMETA.
ITenecoobpa3HO COCPEOTOUUTH OCHOBHOE BHUMAaHHME Ha TeX BaXKHEHMIIHX
KOHLEMIMSIX  COBPEMEHHOTO  €CTECTBO3HAHMSA, KOTOPBIE  COCTaBIISAIOT
(yHIaMEHT COBPEMEHHOW Hay4HOW KapTHHbI MUpa W HauOoyiee Ba)KHbI B
MHPOBO33peHUECKOM acnekre. Takum 00pa3oM, CBOIO OCHOBHYIO 33/1a4y aBTOp
BUJIEJI B TOM, 4TOOBI czenaTh (GopMy H3JIO0KEHHS MaTepuana MaKCHMalbHO
JOCTYIHOW JUISl YCBOGHHS TEMH OYAYIIUMH CIICHHAINCTaMH, JUII KOTOPBIX
€CTECTBO3HAHUE HE SBISETCS OCHOBHOH MpOQeccCHOHaTbHOW IUCHUILTUHOM.
OfHaKo TOCKOJBKY CIEKTpP TyMaHUTapHBIX CHENMalTbHOCTEH JOCTaTOYHO
IMIMPOK M pa3sHoOOpa3eH, TO aBTOP CTPEMMWIICS MNpPHIATh CBOEMY TPYIY
YHUBEpCAJbHBIH XapakTep, YToObl OH TaKUM 00pa3oM OKa3ajics OJUHAKOBO
MOJIE3€H JUIsl CTYJICHTOB BCEX T'yMaHMTApHBIX CIEIHAIBHOCTEH — OymyLIux
SKOHOMMUCTOB, IICUX0JIOTOB, UCTOPUKOB, COLIUOIOI0OB, MEHEPKEPOB U T. .

IIpennaras cBoil Tpya IIMPOKOM ayIuTOpUH, aBTOpP BHIpa)aeT
OnaroapHOCTh pEleH3eHTaM M KoJUIeraM-IperojaBareisiM 3a LEeHHbIC
3aMe4yaHus U PEKOMEHJALlMU, KOTOpble OKa3ald HEOLEHHUMYI0 IIOMOIIs B
CO3JJaHMM JIaHHOTO ydeOHuKa. Kpome Toro, aBTOp 3apaHee BBIPAXKaeT CBOIO
UCKPEHHIOIO 0J1aroflapHOCTh BCEM 3aMHTEPECOBAHHBIM YHTATEIsIM 33 HUX
OnaroxesaresbHbIC OXKEIaHUs U 3aMEUaHMsI.



Masa1
Hayka kak 4yacTb KynbTypbl

1.1. Hayka cpeau apyrmnx ccep KynbTypbl

Ha nporsskeHMM WCTOPUM  CBOETO  CYIISCTBOBAHHS  JIFOJU
BBIPa0OTAJIM MHOXKECTBO CIIOCOOOB IMO3HAHUS M OCBOCHUSI OKPYKAFOIIIETO
mupa. Cpear HUX OJHO M3 BOXKHEHITNX MECT 3aHMMaeT Hayka. UToOBI
MOHATh €€ CIeluprKy, HEOOXOMUMO pPacCMOTPETh HAyKy KakK 4YacTb
KYJIBTYpbl, CO3MAHHOW YEJIOBEKOM, a TAaKKE CPaBHHUTh €€ C JIPYTUMH
chepaMu KyIbTYpBL

Crnenuduueckoli 0COOCHHOCTBIO YeJIOBEUECKON JKH3HEIEITeIbHOCTH
SIBIIICTCSL TO OOCTOSITENBCTBO, UTO OHA MPOTEKACT OJHOBPEMEHHO B JIBYX
B3aMMOCBSI3aHHBIX ACIEKTaX: €CTECTBEHHO-IIPUPOAHOM M KYJIBTYPHOM.
M3HavanbHO YeNoBEK MPEACTaBIACT COOOM JKUBOE CYIIECTBO, MPOIYKT
MIPUPOJIBI, HO YTOOBI CYIIIECTBOBATh B HEH y/I00HO U 0E301MacHO, YETIOBEK
CO3[IacT BHYTPH TPUPOJABI UCKYCCTBEHHBIH MUP KYJIBTYPBI, «BTOPYIO
npupoxy». TakuM 00pa3oM, UYENOBEK CYIIECTBYeT B  MPUPOIE,
B3aUMOJICHCTBYET C HEH Kak >KUBOW OPTraHW3M, HO TIPU 3TOM OH Kak ObI
yIBaWiBacT BHEIIHWN MHp, BBIpabaThIBasg 3HAHUA O HEM, CO3TaBas
00paspl, MOJENH, OIEHKH, MPeAMETH o0mxoma W T.O. VIMeHHO Takas
BEITHO-TIO3HABATEIbHAS ~ JEATCILHOCTh  YEJIOBeKa H  COCTABIIICT
KYJIBTYPHBIHA aCTICKT Y€TTOBEIECKOTO OBITHS.

KynbTypa HaxomuT cBOE BOIUIOIICHHE B IMPEIMETHBIX Pe3ysIbTarax
NESTETFHOCTH, CI0cO0aXx M METOAax CYIIICCTBOBAaHMS UENOBEKa, B
pa3IM4YHBIX HOPMAax TOBEIEHUS U Pa3HOOOpa3HBIX 3HAHMIX 00
OKpYy)KarieM Mupe. Bcs COBOKYITHOCTh MPAKTUYECKUX IPOSBICHUN
KYJIBTYPBI TIOAIPA3/IeNIAeTCs Ha JIBE OCHOBHBIC TPYIIIBI: MaTECpUAIILHBIC H
JIYXOBHBIE  IICHHOCTH. MarepuanbHble  ICHHOCTH 00pa3syoT
MaTepUABbHYIO KYJIBTYpPY, @ MUDP JYXOBHBIX LIEHHOCTEH, BKIIOYAIOIIUH B
ce0s HayKy, HUCKYCCTBO, pelWruio, (opMupyeT MHP TyXOBHOH
KYJIBTYPHI.

JlyxoBHasT KyJbTypa OXBaThIBACT IYXOBHYIO JXH3HBb OOIIECTBA, €TI0
COIMAJIBHBIN OTBIT U PE3YIbTATHI, KOTOPHIE MPECTAIOT Mepe] HaMH B
BUAC HWJICW, NIPEACTaBICHWM, HAYYHBIX TEOPHUH, XYI0KECTBEHHBIX
00pa30B, MOPAITEHBIX U TIPABOBBIX HOPM, TIOJUTHICCKUX W PEITUTHO3HBIX
BO33PEHUI U MHOTHX JPYTHX DJIEMEHTOB JTyXOBHOT'O MEIpa YEIIOBEKA.

Kynbrypa sBnsercss BaKHEHIIEH CYIIHOCTHOM XapaKTepUCTUKOMN
YeJIoBeKa, OTJIMYAOIICH €ro OT BCEro OCTAIBHOTO OPraHUYeCKOTro MUpa
Harei aneTel. C ee MOMOIIbI0 YeJI0BEeK He IPUCIIOCca0InBaeTCs K
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OKpYXarollen cpejie, Kak, HampuMmep, pacTEHUsI U )KUBOTHbBIC, & MEHSIET
ee, mpeoOpasyeT Mup, Jneias ero yaoOHBIM g cebs. B artom
MPOSBISICTCS  BaKHeWmias  (YHKIMS  KyJabTypbl —  3al[UTHAs,
HaIpaBJIeHHAas Ha TO, YTOOBI TPSMO MM KOCBEHHO OOJETYHUTH KU3HBb
monei. Bee cdepbl KyabTyphl Tak WIM WHA4Ye YIaCTBYIOT B PEIICHUN
9TOM BaKHEWMIIEW 3amadyd, OTpakas TMpH OTOM OIPEACIICHHBIC
JUIHOCTHBIC XapaKTEPHUCTHKH UYCJIOBEKa, a Tak)Ke ero MOTPeOHOCTH U
HHTEPECHL.

B 3TOM KOHTEKCTE HEOThEMJIEMOM COCTABHOM 4YacThiO KYJBTYpPbI
BBICTYIIACT HayKa, OIPCACIIAIOIIAasd MHOTHC BaXHBIC CTOPOHBLI >XHN3HU
o0IIecTBa U YeJioBeKa. Y HayKd €CTh CBOM 3aJlaud, OTJIMYAIOIIUE €€ OT
Ipyrux cdep KyabTypsl. Tak, SKOHOMHUKA SABIAETCS TeM (DYHIAMEHTOM,
KOTOPBIN 00ECIICYMBACT BCIO ACSITECIHLHOCTh OOIIECTBA, OHA BO3HHKACT
Ha OCHOBE CIIOCOOHOCTH 4eJoBeKa K Tpyay. Mopallb peryimpyer
OTHOIIICHUS MEXIY JIOJbMH B OOIIECTBE, YTO OYCHb BaKHO JUIA
YEJIOBEKa, KOTOPHI HE MOXKET JKUTh BHE OOIIeCTBAa W JIOJDKCH
OTPaHUYMBATH COOCTBCHHYIO CBOOOMY BO WMS BBDKHBAaHUS BCETO
KOJUTEKTHBA, CO3/1aBas MOpAJbHBIE HOPMEI. Penurus poxmaercs u3
MOTPeOHOCTH YeJIOBEKa B YTCIICHHH B TEX CHUTYaIlUAX, KOTOPHIC
HEBO3MOXXKHO Pa3pelIuTh PalMOHAIBHO (HAmpUMeEp, CMEpPTh ONU3KHX
JojeH, 00J1e3Hb, HecYacTHas JIIO0OBE | T.11.).

3ajaya HayKu — TMOJYYCHUE OOBCKTUBHBIX 3HAHUH 00 OKpYXKAIOIIeM
MHpE, IIO3HAHHE 3aKOHOB, IO KOTOPHIM OH (YHKIHOHHUPYET M
pasBuBaercsa. OOiazas STHUM 3HAHUEM, 4YEJIOBEKY HAMHOTO JIeTde
npeoOpa3oBeiBaTh MHpP. Takum 00pa3oM, Hayka MPEACTABISET COOOM
chepy KyIbTyphl, HauOollee TECHO CBS3aHHYIO C  3ajauecii
HETOCPEICTBEHHOTO ~ NpeoOpa3oBaHUS ~ MHpa,  MOBBINICHUS  €T0
KOoM(OpTHOCTH W yaoOcTBa g dYeloBeka. VIMEHHO OYpHBIH pPOCT
Haykd, HadaBmmiics B HoBoe Bpems, co3maidl COBPEMEHHYIO
TEXHUYECKYIO IUBUIN3AITHIO — MHUP, B KOTOPOM MBI CETOIHS JKHBEM.

He ymuBHTENHbHO, 9TO MHOMKECTBO ITOJIOKUTEIBHBIX CTOPOH HAYKH
chopMUpOBAIM €€ BBICOKMI aBTOPUTET, IIPHUBEIM K TIOSBJICHHIO
cyueHmusMa — MHAPOBO33PEHUS, OCHOBAHHOTO Ha BEpE B HAYKy KakK B
€IUHCTBCHHYIO CIIACHTEIBHYIO CHJIy, TPHU3BaHHYIO PEIINTh BCE
YeJIoBeUeCKue NpoOsieMbl. Maeonmorus awmucyuenmuzma, CUATAIONIAS
HAYKy BpPEIHOW M ONMACHOM CHIIOW, BEAyIIEH K IMOCITU YeJIOBEUSCTBa, HE
MOTJIa C HAM CONEPHHUYATH JIO MOCJICTHETO BPEMEHH, XOTS U CChLIalach
HAa HETATUBHBIC IMOCICICTBHUS HAYYHO-TEXHUYECKOTO IMPOrpecca, Cpeau
KOTOPBIX CO3JaHHE OPYKHS MAaCCOBOIO YHHUYTOMKCHHUS U SKOJIOTHUCCKHIMA
KpH3HC.

Jlume Kk koHIy XX B., OCMBICIMB KaK IOJOXUTEIbHBIE, TaK H
OTpHUIIaTeIbHBIE CTOPOHBI HAYKH, YeJIOBEUECTBO BEIpaboTamo Ooee
B3BCIICHHYIO TMO3HUINI0. [Ipm3HaBas BaKHYIO pOJb HAyKd B HaIel
KU3HH, TEM HE MEHee He CIICMyeT COTJIAINATLCS C €€ MPETEH3UsIMHU Ha
TOCITOJICTBYIOIIIEE MECTO B JKM3HHM oOmiecTBa. Hayka cama mo cebe He
MOJKET CUHUTAThCS BBICIICH IICHHOCTBIO YeJI0BEUCCKON ITUBHIIN3AIINY, OHA
— TOJIBKO CPEICTBO B PEHICHUM HEKOTOPHIX MPOOJIEM YEIOBEUYECKOTO
CYIIECTBOBA-



Hust. To Ke OTHOCHTCS M K IPYTHM cdepaM KyIbTyphl. TONBKO B3aUMHO
JIOTIONIHSASL IPYT Apyra, Bce cepbl KyAbTYpPbl MOTYT BBIMOJIHSTH CBOIO
OCHOBHYIO (DYHKIIHIO — OOECIIeYHBaTh MOTPEOHOCTH U 00JIeryarh JKU3Hb
YeJI0BeKa, SBJISSACH CBA3YIOIIMM 3BEHOM MEXKIY YEJIOBEKOM M MPHUPOIOH.
Ecnu ke B 9TOH B3aMMOCBS3M KaKOH-THOO OJHOM YacTH IPHIACTCS
Oojblllee 3HAYCHHME, YeM JPYTHM, TO 3TO NPUBOIUT K OOETHEHUIO
KyITbTypel B IIEJIOM W  HAPYIICHHIO €€  HOPMaJIbHOTO
(GyHKIIMOHUPOBAHUSI.

Takum 00pa3oM, HAyKa — 3TO YacCTh KYJbTYpBI, PEICTABIISIONIAS
c000il COBOKYIMHOCTh OOBEKTHBHBIX 3HAaHWA O OBITHH, TIpOIIECC
IMOJIY4YCHUA OTUX 3HaHUH U MPUMCHCHUS UX HA IIPAKTUKE.

1.2. EcTecTBEHHO-Hay4Hasi U ryMaHUTapHas
KYNbTypbl

Kynbrypa, Oyay4n pe3ynbTaToM YelOBEYECKOH IEATENBHOCTH, He
MOJKET CYIECTBOBATh M30JIMPOBAHHO OT MHpa MPHUPOJBI, SIBIISIOLIETOCS
ee MarepuaibHOM OCHOBOW. OHa Hepas3pbhIBHO CBSi3aHa C IPUPOIOH H
CYIIECTBYET BHYTpPH €€, HO, MMesI IPUPOTHYIO OCHOBY, KYJIBETYpa B TO XKe
BpeMsI COXpaHSET CBOE COIMAIbHOE CoOjAepkaHuWe. Takoro poja
JIBOWCTBEHHOCTh TpWBela K (HDOPMHUPOBAHUIO IBYX THIIOB KYJIBTYpHI:
©CTECTBEHHO-HAYYHOH M TyMaHuWTapHO#. [IpaBunbHee ObUIO ORI Ha3BaTh
UX IByMsI CIOCOOaMU OTHOIIEHHS K MHPY, a TaK)Ke€ K €0 IIO3HAHUIO.

Ha HavanbHOW CTaguM YeNOBEUECKOM HCTOPUU €CTECTBEHHO-
HauuHasg U TyMaHWUTapHas KyJbTyphl CYLIECTBOBAIM KaK €IMHOE LENOE,
MOCKOJIBKY UENOBEYECKOe TIO3HAaHHE B OAMHAKOBOW CTETNEeHH ObUIO
HAaIpaBJIeHO KaK Ha W3y4eHUE MPUPOIb, TAK U Ha IO3HAHUE caMoro ceOsl.
OnHaKo MOCTENeHHO Y HUX BBIpaOOTaNMCh CBOW MPUHIMUIBI U TOIXObI,
ONpEJEeNUINCh LENU: €CTECTBEHHO-HAay4Has KyJNbTypa CTPEMMIACh
U3YYUTh MPUPOJY U MOKOPUTH €€, a TyMaHUTapHas KyJIbTypa CTaBHIIA
CBOEH IEJbI0 M3yUEeHHE YeJIOBeKa M er0 MUpA.

Paznenenve eCTECTBEHHO-HAyYHOM MW TyMaHUTapHOH KyJIbTYp
HAYaJloCh eImle B AaHTHYHOCTH, KOT/A TIOSBHJINCH AacCTPOHOMUS,
MaTeMaTHKa, reorpadus, C OJHON CTOPOHBI, U T€aTp, JKUBOITUCH, MY3bIKa,
apXMTEeKTypa M CKyJblTypa — ¢ Jpyroi. B smnoxy BozpoxiaeHust
HCKYCCTBO CTaJ0 Ba)KHEHIIIEH YacThIO JKU3HU OOIIECTBA, M ITO3TOMY
TyMaHHWTapHas KyJlbTypa pa3BHUBANAaCh OCOOCHHO WMHTEHCHMBHO. HoBoe
BpEMsi, HAITPOTHB, XaPaKTEPU3YETCsl HCKIIFOUUTEIHHO OYPHBIM Pa3BUTHEM
€CTECTBO3HAHHS. Ortomy CHocoOCTBOBAIN 3apoxaaromuiics
KaNUTATUCTUYECKUHA crioco0 MPOU3BOACTBA M HOBBIE NPOW3BOACTBEHHbIC
OTHOILICHHUS. YCIEeX! €CTECTBEHHBIX HAyK B TO BpeMs ObUIM HACTOJBKO
BICYATISIIONIM, YTO B OOIIECTBE BO3HHUKIO MpeICTaBleHHE 00 uXx
BcecwbHOCTH. HeoOxoanmocTs



Bce Oojiee riryOOKOro MO3HaHUs OKPYXKAIOUIer0 MHpa U BBIIAIOIIUECS
yCIIeX1 eCTECTBO3HAHUS B 3TOM Ipoliecce npuBenu K auddepennmanyn
M CaMHX eCTCCTBCHHBIX HAyK, T.€. K TOSBJICHUIO (DU3MKH, XHMUH,
T€0JIOTUH, OMOJIOTUU ¥ KOCMOJIOTHH.

BriepBrie nes o pa3nmuuum eCTeCTBEHHO-HAYYHOTO U TYMaHUTapHOTO
3HaHWA OblIa BRIABHHYTa B KoHIle XIX B. HemerkuMm dumocodom B.
Junbereem n uiocodamu bageHCKol IIKOIBI HeokaHTHAHCTBA B. BuH-
nenpoanmom u 1. Pukkeprom. IlpemmoskeHHBIE IMH TEPMUHBI «HAYKHA O
mpUpoAe» W «HAyKH O JyXe» JOCTaTOYHO OBICTPO  CTai|
OOLIETIPUHITEIMKU, & caMa HJesl MPOYHO YTBEpAWIACh B (HIOCODUH.
Hakonern, B 60— 70-¢ rr. XX B. aHIVIMHCKUI HMCTOPHK M mUcatenb Y.
CHoy chopMyIHpOBaIT UOEH AlbIMEPHAMUEbL O8YX KYIbmyp. €CTECTBEHHO-
Hay4yHOM © ryMaHutapHod. OH 3asBWI, 4YTO JYyXOBHBIA MHpP
WHTEIUIUTEHIIMH BCE OTUETIMBEE PacKalbIBacTCs Ha J[Ba Jlarepsi, B OAHOM
U3 HUX — XYJIOKCCTBECHHAS WHTCIUTMTEHIVSI, B APYroM — yueHsie. 1o
€ro MHEHHIO, MOXXHO CJIIeJIaTh BBIBOJ O CYIIECTBOBAHHH IBYX KYJIBTYD,
HaXOJSIIINXCA B TIOCTOSHHOM KOH(UIMKTE JPYT C JPyroM, IIpHYeM
B3aWMOITOHUMAaHHE MEXIY TPECTABUTEISIME 3THX KyJIbTyp B CHIYy WX
a0COFOTHOH 9yKIOCTH HEBO3MOXKHO.

OO0cTosATeIEHOE W TIIYOOKOE H3YUYCHHE BOMPOCA O COOTHOIICHHH
€CTECTBEHHO-HAyYHOW W TYMaHUTAPHOH KYyJIbTYp TO3BOJISET CHAEIaTh
BBIBOJ, YTO MEXIy HHMH JICHCTBHTEILHO CYIICCTBYIOT HEMAJbIC
pasnnuus. 3mech OOHapYKMBAIOTCSl JABE KpailHME TOYKHA 3pEHUS.
CTOpOHHUKH TEPBOM M3 HUX 3asBIISIOT, YTO HMMEHHO €CTECTBO3HAHHUE C
€ro TOYHBIMH METOAAaMH HCCJIEJOBaHUS SIBISIETCS TeM 00paslioM,
KOTOPOMY JIOJDKHBI TOJIpaKaTh TyYMaHUTapHbIe Hayku. HawmGonee
paIuKaIbHBIE TPEICTABUTEIM 3TOW TOYKHM 3PEHHS — TIO3UTHUBUCTBI,
KOTOpbIE CUHTAIOT HWACaIOM HAyKH MaTeMaTH4ecKyro (U3uKy, a
OCHOBHBIM METOAOM TIOCTPOCHHS JIFOOOTO HAYYHOTO 3HAHUS —
JNEeMTyKTUBHBIA CITIOCO0 MAaTeMaTHKH. 3allUTHUKH ITPOTHBOIIOIOXKHOM
MO3WIIMN  CTPABEUIMBO YTBEPXKIAIOT, YTO TOJOOHBIA B3IIISA  HE
YYUTHIBAET BCEH CIOXHOCTH WM CIEIMU(PHKH TYMaHUTapHOTO 3HAHUS U
TIOTOMY SIBIISIETCSl YTOITMYIECKAM U MaJIOTTPOTYKTHBHBIM.

OpueHTHpysCh HA JEATENILHOCTHYIO, CO3UIATENBHYIO CYLIHOCTh
KyJBTYPbl, MOXHO YTBEPXKIaTh, YTO MPUHIUIHAAILHOW OCOOCHHOCTHIO
€CTECTBCHHO-HAYYHOH KYJIBTYPhl SBISETCS TO, YTO OHA «OTKPHIBACT)
€CTECTBCHHBI ~ MHUp, TPHPOAY, KOTOpas MpPEACTaBIseT  COOOM
CaMOJJOCTATOYHYIO CHUCTEMY, (YHKUHOHHPYIOUIYIO B COOTBETCTBHH CO
CBOMMH COOCTBEHHBIMH 3aKOHaMH. ECTeCTBEHHO-Hay4yHas KyJbTypa
MMEHHO TI03TOMY aKLEHTHPYeT CBOE€ BHHMaHHE Ha W3Y4YeHHH U
WICCIIEIOBAaHUY TIPUPOIHBIX MPOLECCOB M 3aKOHOB, MU YIPABIISIONINX.
Ona cTpeMHUTCS K TOMYy, 9YTOOBI KaK MOXKHO TOYHEE TIPOYHUTATh
OECKOHEUHYI0 «KHUTY TPHPOIBD, OBIAJETh €€ CHUIIAMH, MO3HATh €€ KaK
00BEKTHBHYIO PEATbHOCTD, CYIIIECTBYIOIIYIO HE3aBHCHMO OT YEJIOBEKA.
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B TO ke BpeMs UCTOpHS YEIOBEYECKOU KYJIbTYpPbl CBUAECTEILCTBYET U
0 TOM, YTO JIF00ast [yXOBHAs JACATCILHOCTh JIIOEH MPOTEKAeT HE TOIbKO
B (hopMe ecTEeCTBEHHO-HAYYHOI'O MO3HAHUsA, HO U B (opMe (HHUIocopum,
PEIIUIruM, HCKYCCTBA, COUHUAJIbHBIX U T'YMaHUTAPHBIX HAYK. Bce bt BHU/IbI
JCSITEIbHOCTH M COCTAaBIIAIOT COZEP)KaHHE T'YMAHHTApHOHW KYJIbTYPEL
OCHOBHBIM TIPEJIMETOM TYMAHUTAPHOW KYJBTYPhI, TaKUM 00pa3oMm,
SIBIIICTCSI BHYTPEHHHH MHp dYeJoBeKa, €ro JIMYHOCTHBIE KadecTsa,
YeJIOBEUECKHE B3aMMOOTHOIIICHUS U T.J. HBIMU cllOBaMH, BaKHEHIIeH
e€e¢ OCOOCHHOCTBIO OKAa3bIBAETCS TO, YTO IJIABHOW NIPOOJIEMON st
YeJIOBeKa OKAa3bIBACTCS €r0 COOCTBEHHOE OBITHE, CMBICI, HOPMBI U
Ha3HAYCHHE dTOTO OBITHS.

Bce ckazaHHOe BBINIE JaeT OCHOBAHWE YTBEPXKAATh, YTO MEXIY
€CTeCTBCHHO-HAYYHBIM M TYMAHUTAPHBIM 3HAHHUEM CYIIECTBYIOT HEMAJIbIC
pasnu4usa. OTH pa3audus OOYCIIOBJICHBI HE TOJBKO Pa3HBIMH IICIISIMH,
penMeTaMi W OOBEKTAaMH JTaHHBIX HampaBICHUH IO03HABATEILHOMN
NEATETFHOCTH, HO W JBYMS OCHOBHBIMH CIOCOOAMH  IIpoliecca
MBIIIICHASA, WMCEIOMUAMH  Qu3noiormdeckyto  mpupoxy. Ceromns
JIOCTOBEPHO  HM3BECTHO, UYTO MO3T  HYENOBeKa  (DYHKIMOHAIHLHO
aCHMMETPHUCH: IIPaBOC €ro IMOJIyIIapHUe CBA3aHO C OOpa3sHBIM
WHTYUTHBHBIM THIIOM MBIIUICHHSA, a JIEBOE — C JIOTHYCCKUM.
[Ipeobmaganyie TOro0 HWIM MHOIO THIIA MBIIUICHUS ONpPEACSICT
CKJIOHHOCTD YeJIOBEKa K PallHOHAIBHOMY HIIM XYJ0)KECTBEHHOMY THITY
BOCIIPHSATHS MUPA.

PanponanbHOe 3HAHUE CIY)KHT OCHOBOH €CTECTBEHHO-HAYy4HOMH
KYJBTYpbl, IOCKOJBKY OpPHCHTHPOBAHO Ha paselieHHe, CpaBHEHHE,
M3MEpPEHHE U paclpe/ielieHUe 10 KaTeropusaM 3HaHHK U HH(DOpMaun o0
okpyxaromieM wmupe. OHO  Hambollee  IPHCIIOCOONEHO s
(hopmanuzanumu, HAKOILUTCHUS u TPaHCIIAUH ITOCTOSTHHO
YBEIIMYUBAIOIIETOCS KOJIMYECTBA 3HAHUH. B COBOKYIHOCTH pa3iH4HBIX
(hakTOB, COOBITHI M MPOSBICHHMN OKPYXKAIOIIErO0 MHUPAa OHO BCKPBHIBACT
o0Iee, ycToHYMBOE, HEOOXOOUMOE M 3aKOHOMEpPHOe, IIPHIAcT UM
CHUCTEMHBIN XapakTep IIyTeM JIOTHYECKOTO0 OCMBICICHHI. B  cuiy
TIEPEUNCIICHHBIX O0COOEHHOCTEW JJIT eCTECTBCHHO-HAyYHOTO 3HAHWS
CBOWCTBEHHBI CTPEMIICHHE K HMCTWHE, BBIPAOOTKA CITCITMAILHOTO SI3BIKA
JUTSI MAKCUMAJIbHO TOYHOTO M OJHO3HAYHOTO BBIPAKCHHS MOTYICHHOTO
3HAHUS.

WHTYyNTHBHOE MBINUICHWE, HAMPOTHUB, BBICTYIIAET OCHOBOW LIS
TYMaHUTApHOTO 3HAHWS, IOCKOJBKY OHO OTIMYAETCS WHIAWBHUIYAIEHBIM
XapakTepoM ® II0PTOMY HE MOXKeT OBITh TIOABEPIKEHO CTPOTOH
KIaccuuKkay win popmammzaiui. OHO OCHOBBIBACTCS Ha BHYTPEHHUX
TIepEKMBAHUAX YEJIOBEKa M HE UMEET CTPOTHX OOBEKTUBHBIX KPUTEPUCB
rcTuHHOCTH. OJHAKO OHO 00JaacT OTPOMHOM ITO3HABATELHOW CHIIOH,
TaK KaK aCCOIMATUBHO W MeTa(hOpHUUIHO MO CBOEMY XapakTepy. Mcmonb3ys
METOJ] aHAJOTMH, OHO CIIOCOOHO BBIXOJWTH 33 PaMKH JIOTHYCCKHX
KOHCTPYKILIMH M POXKIATh HOBBIC SIBIICHHS MAaTEpUAIbHOM W JIYXOBHOM
KYJIbTYPBL

Takum 00pa3oM, €CTECTBECHHO-HAy4YHAs W TYMaHHTapHAas KyJIbTYpPbI
000CO0JIEHBI HE CITyJaliHO, MX pa3iun4us BEJIUKU. BMecTe ¢ TeM gaHHOe
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pas3zienicHre HEe UCKIII0YAeT X MCXOHON B3aMMO3aBUCHMOCTH, KOTOpas
HE HOCUT XapakTepa HECOBMECTUMBIX MPOTHUBOIOJIOKHOCTEH, a
BBICTYIIACT CKOpPEE KaK B3auMOONONHAEMOCTh. OCTPOTa U aKTyaIbHOCTh
npoOJIeMbl B3aUMOJICHCTBUSI JIBYX KYJIBTYp COCTOUT B TOM, YTO OHH
OKa3aJIMCh CITUIIKOM JIMCTAHIIMPOBAHHBIMU APYT OT japyra. OqHa U3 HUX
UccreyeT IPUPOJTY «camy 1o cedey, a ipyras — JejoBeKa U 00IIecTBO
«amux o cebe». [lpy 3TOM B3aUMOJICHCTBHE YEIIOBEKA M IPUPOJIBI
KaXIas U3 KyJbTYp PaccMaTpuBaeT JIMOO TONHKO B TMO3HABATEILHOM,
100 TONHKO B «IIOKOPUTEITLHOMY TUIAHE, B TO BpeMsi Kak OOpalleHue K
OBITHIO YeJIOBeKa TpeOyeT yriryOsieHHs: SMHCTBA HE TOJBKO €CTECTBCHHO-
HAayYyHOW WU TYMaHWTapHOW KyJbTYyp, HO U €IMHCTBA BCEH YEJIOBEYECKOM
KyJabTypbl B 1eoM. OJHAKO peIleHHUEe 3TOW MPOOJIEMbl YNHpaeTcs B
TapaJioKC, 3aKITFOYAOIIUIACS B TOM, YTO 3aKOHBI ITPUPOJIBI IS BCEX JIFOICH
Y BE3/IC OJMHAKOBBI, HO Pa3JIMUHBI M JIO BPAXKICOHOCTH HECOBMECTHMBI
MHUPOBO33PSHHUS, HOPMBI U HJIeajIbl OTHOIICHUS K ceOe, K APYTUM JIFOMISIM U
OKPYKaloleMy MHDY.

Koncrarammst ¢akta CynecTBOBaHUS ONPENCICHHBIX Pa3INIUil
MEXKTy €CTECTBEHHO-HAYYHON W TYMaHUTAPHOW KYJIbTypaMH HE OTMECHSIET
BO3MOXKHOCTH €IMHCTBA MEXTY HUMH, KOTOPOE MOXET OBITh JJOCTUTHYTO
TOJILKO TIPH UX MPSIMOM B3auMoeicTBuU. CeroHs OYEBUIHO, YTO KaK
B ©CTECTBEHHO-HAYYHOM, TaK M B TYMaHWTAPHOM 3HAHHU yCUIIUBAIOTCS
WHTCTPAIMOHHBIE TPOIECCHI 3@ CYET MPSIMBIX CBSI3eH  MEXIy
€CTeCTBCHHBIMHM U TYMaHWTapHBIMH HAyKaMH U 3a CUET OOIIMX METOJIOB
uccienoBanus. B 3ToM mporiecce o0oramaercsi TeXHUIeCKOe OCHAIIICHUES
TYMaHHUTAPHBIX HCCIeIOBaHUHA. TeM caMbIM YyCTaHABIMBAKOTCS CBS3U
TYMaHUTAPHBIX  HAyK C  ©CTECTBCHHBIMH, KOTOPBIC  TaKkKe
3aMHTEPECOBaHBl B 3TOM. Tak, HampuMep, pe3yibTaThl JOTUYCCKUX H
JMHTBUCTUYECKUX  HCCICJOBAHUIA  WCIONB3YIOTCA B pa3paboTKe
WH(DOPMAIOHHBIX CPENICTB €CTeCTBO3HAHUs. Bce Oolbliee 3Ha4YeHHE
TAaK)KEe NPHOOPETAIOT COBMECTHBIE Pa3pabOTKH €CTECTBEHHHUKOB U
TYMaHUTapUeB B chepe ITHUECKUX U TIPABOBBIX MPOOJIEM HAYKH.

B mociemHue TOABI TOJ BIWSHHEM JIOCTW)KEHUH HAYYHO-
TEXHUYECKOTO TIporpecca M TaKOro HOBOTO OOIIEHAyYHOTO METoIa
UCCIICIIOBAHU, KaK CHCTEMHBIN TOAXOJ, TPEXKHSST KOHPPOHTAIUS MEXTY
€CTECTBOUCTIBITATEIIIM M TYMaHHTapUsIMH  3HAYUTEIBHO  OCiabna.
['yMaHWTapuy TMOHSUIM BaXHOCTh M HEOOXOIMMOCTh WCIIOIB30BaHUS B
CBOMX 3HAHUSAX HE TOJBKO TEXHUYECKHX W WH(OPMAIIMOHHBIX CpPEICTB
€CTEeCTBO3HAHUS U TOYHBIX HAYK, HO U 3(D(MEKTHBHBIX HAYYHBIX METOJIOB
UCCJICIIOBAHUS, KOTOPhIC TMEPBOHAYAIBHO BO3HHMKIM B  paMKax
ecrecTBO3HaHMs. Hampumep, sKcIieprMEHTaNIbHBIN METOJ| MCCIICIOBaHMUS
W3 ECTECTBEHHBIX HAyK TIPOHUKAET B TyMaHHTApHBIC (COIMOJIOTHIO,
NICUXOJIOTHIO). B CBOIO  ouepesb, E€CTECTBOHCIIBITATEIM BCE Yallle
00pamarTcs K ONbITY T'YMaHUTApPHOTO ITO3HAHUS. TakuM 00pa3oM, MOKHO
TOBOPUTh O TYMaHUTapU3allMM E€CTECTBO3HAHHS W  CIIMEHTH3AIHU
TYMaHHTAPHOTO 3HAHUWS, AKTUBHO TPOUCXONAINMX B HAllM JHU U
CTHUPAIOIINX TPAHUIIEI MEXTY ABYMS KYJIBTYpPaMHU.
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1.3. Kpurepm HaydHOI'O BHAHUS

Ha mporsbkeHun Bcel CBOEM KMCTOPUM YEIOBEYECTBO HAKOIMIIO
OrPOMHOE KOJIMYECTBO PA3NMYHBIX TI0 CBOEMY XapakTepy 3HaHWH O MHpE.
Hapsiny ¢ Hay4HbIMH CYIIECTBYIOT PEIMIMO3HBIC, MH(OJIOTHYCCKIE,
oObIZieHHbIe 3HaHMS W T.O. CyIIeCTBOBAaHHWE Pa3IMYHBIX BHIOB 3HAHMS
CTaBUT BOIIPOC O KPHTEPHSIX, O3BOJISIONINX OTIIMYNTh HAYYHOE 3HAaHHE OT
HEHay4HOTO.

MBI BbIIETIsIEM YEThIPE KPUTEPHSI HAYYHOTO 3HAHUA: 1) CHCTEMHOCTb
3HAHMS; 2) HAIMYUE OTPa0OTAaHHOI'O MEXAaHU3Ma /IS MOJY4EHHS! HOBBIX
3HaHUH; 3) TEOPETHYHOCTH 3HAHNUS; 4) palOHAILHOCTh 3HAHMS.

CucrteMHOCTb 3HaHUA

[lepBbIM W3 HAYYHBIX KPUTEPUCB SIBISICTCS CUCHEMHOCMb 3HAHUSL.
CucteMa B OTJIMYHE OT CYMMBI HEKHX OJJIEMCHTOB XapaKTepH3yeTCS
BHYTPEHHHM €IHHCTBOM, HEBO3MOXKHOCTBIO M3bATHS MO0 T00ABICHUS
0e3 BECKHX OCHOBAaHHMH KaKHX-THOO DJIIEMEHTOB B €€ CTPYKTYpY.
HayuHoe 3HaHMe Bcerja BRICTYMAET B KAYECTBE ONPEACICHHBIX CHCTEM:
B OTHX CHUCTEMaXx €CTh UCXOIHbIC IPHHLIUIIBI, GyHIaAMEHTAIbHBIC IIOHSITHS
(aKCHOMBI), a TaK)Ke 3HAHUS, BBIBOAMMBIC W3 3THX IPHUHIHUIIOB H
MOHATUH 1O 3akoHaM Jioruku. Kpome Toro, cucrema BKJIIOYAET B ceOs
BaXKHBIC JIJIS JIAaHHOW HAyKW WHTCPIPETUPOBAHHBIC ONBITHBIC (aKTHI,
JKCIEPUMEHTBI, MaTEeMaTHYCCKUN armapar, NPaKTHYSCKUE BBIBOJBI U
pekoMeHmarmu. XaoTHYECKUH HaOOp BEPHBIX BHICKA3bIBAHUW CaM I1O
ceOe HayKO# CUNTAThCSA HE MOXKET.

Hanun4yuwe oTpaboTtaHHOro mexaHusma ons nonyyeHus
HOBbIX 3HAHUMN

BTopbIM KpHTEpHEM HAyKU SBISCTCS Haiuuue OompabomanHo2o
Mexanuzma OJis NOJyHeHusl HOBbIX 3HaHull. VIHBIMU CITOBaMH, HayKa — 3TO
HE TPOCTO CHCTEMAa 3HAHWM, HO U JACATEIBHOCTh M0 UX MOJIYYEHHIO, YTO
MIPeTyCMAaTPUBACT HE TOJBKO OTPAaOOTaHHYI0 METOIUKY MPAKTUIECKOTO U
TEOPETUUYECKOTO HCCIICIOBAaHNM, HO u HaJTMgue JIFOJICH,
CTICHIMANIM3UPYIONTUXCA Ha JTOM  JEATENIbHOCTH, COOTBETCTBYIOIINX
OpraHu3alyii, KOOPIUHUPYIOUIMX HCCICIOBAHMS, a TaK)Ke HEOOXOMMMBIX
MaTepHajoB, TEXHOJOTMH W CpeAcTB (ukcanuu HHPoOpMauu. ITO
O3Ha4aeT, YTO HayKa TIOSIBJISIETCS TOJILKO TOTrja, Korja Juisl 3TOro
CO3Mal0TCI OOBEKTHBHBIC YCIOBHS B OOINECTBE, T.€. HMEETCs
JIOCTaTOYHO BBICOKUN YPOBEHB Pa3BUTHUS IIUBUIU3ALIUU.

TeopeTNYHOCTb 3HaHUA

TpeTBI/IM KPUTEPHUEM HAYUYHOCTU ABJLICTCA meopemuvdHOoCnb 3HAHUA,
OIMpeaciAomadg nejam HAy4YHOro0 IIO3HaHUA. TeOpeTI/I‘lHOCTB 3HAaHHUA
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MpenoyaracT MOMyYeHHEe HCTHHBI pajd caMOW HUCTHUHBI, a HE Paau
MpaKTUYEeCKOro pe3ynbraTa. Ecim Hayka HampaBieHa TOJBKO Ha
pellieHNe MPAKTUYECKUX 3aJ1a4, OHA MEepecTaeT ObITh HAYKOW B IOJHOM
CMBICIIE JTOTO cJioBa. B ocHOBe Haykn Jexar (yHIaMeHTaJIbHbIC
WCCIIeTOBAaHMsI, YHCTHIN HHTEPEC K OKPYKAIOIIEMY MHUpY, a 3aTeM yXKe Ha
WX OCHOBE TPOBOISTCS MPHUKIANHBIE FICCIENOBAHUSA, €CIIH UX JIOMyCKaeT
CYILIECTBYIOIIUNA YpOBEHb pa3BUTUS TeXHUKH. Tak, Ha JIpeBHeM Boctoke
HAay4HBIE 3HAHWS WCIIOJB30BAINCH JIMIIh B PEJMTHO3HBIX Marm4ecKux
pUTyanax W MEPEeMOHMSAX JMOO B HEMOCPEACTBEHHON IPaKTHYECKOH
ACATCIIBHOCTH, MMO3TOMY B OAaHHOM CJIyda€ Mbl HE MOXCEM T'OBOPUTH O
HAJIMYUY HAYKU KaK CaMOCTOSITEIILHON Cephbl KYJIbTYPBHI.

PaunoHanbHOCTb 3HaHuA. Hanuuwne cnepnmMmeHTaribHOro
MeToAa nccrnenoBaHusA

UeTBepTbIM KpUTEpPUEM HAYYHOCTU SIBISIETCS  pAyuOHANIbHOCHIb
3Hanusa. B OCHOBE pallMOHAIBHOTO CTWJIS MBIIUIEHUS JIEKUT NMpPU3HAHUE
CYIIECTBOBAHUSl YHUBEPCAJIBHBIX, JOCTYHHBIX pa3yMy NPHUYHUHHBIX
CBsi3el, a Takke (OPMATBHOTO JIOKa3aTeNbCTBa B KAaueCTBE TJIABHOTO
cpenctBa obocHoBaHMs 3HaHHA. CeromHs 3TO TIOJNIOKEHHE KaKeTcs
TPUBUANBHBIM, OJHAKO MO3HAHWE MHUpa MPEUMYILIECTBEHHO C TOMOIIBIO
pazymMa nosiBUIoCh TobKO B JIpeBHe ['pertuu. Boctounas nuBumn3anus
TaKk ¥ HE TMPUHSIA 3TOTO CIEMUPHIECKH EBPOIEHCKOTrO IyTH, OTHaBast
MIPUOPUTET UHTYULIUH U CBEPXYYBCTBEHHOMY BOCHPHSITHIO.

Jns  nHayku, HaumHags ¢ HoBoro BpeMeHHM, BBOJUTCA
JIONIOJIHUTENIbHBIN, TSATHIA KPUTEPUA HAYYHOCTU — 3TO HaIuyue
IKCNEPUMEHMATIHO20 Memo0d UCCe008aHUs, a TakKe MaTeMaTH3aIus
Haykd. [[aHHBIM KpUTEpUH CBS3al COBPEMEHHYIO HAayKy C IIPaKTHUKOM,
CO3Jal  COBPEMEHHYI0  LMBWIM3ALMIO, OpPHEHTHPOBAHHYID  Ha
CO3HaTeNbHOEe TpeoOpa3oBaHUE OKPYXKAIOIIEr0 MHpa B HHTEpecax
YeJI0BEKa.

Kak oTnMuuTb NOANMHHYIO HayKy OT NCeBOAOHaYyKu

[Mome3ysick BBEICHHBIMH KPUTEPHAMH, MOXKHO BCETJa OTIMYHTH
HAay4HOE 3HAHHE OT HEHAYYHOTro. JTO OCOOCHHO BAYKHO B HAIIM JIHH,
TaK Kak B IOCIICJIHEE BpPEMs BCErlia CYLIECTBOBABILAS PSIOM C HAYKOM
TNICEBJIOHAaYKa MOJIb3yeTCsl Bce OOJbIICH MOIMYJSIPHOCTHIO U TPHUBJIEKACT
K ce0e Bce Oouibliee YHCIIo CTOPOHHHUKOB U ITPUBEP)KEHIICB.

OmnacHOCTh TCEBIOHAYKH 3aKII0YAeTCs B TOM, YTO OHA, IOJB3YSCh
AaBTOPUTETOM HAyKH, mapa3uTupyeT Ha Hel. Hukakoro Bkiaga B
pa3BUTHE T[OUIMHHOW HayKH T[ICEBIOHAyKa HE BHOCHUT, OJIHAKO
IpeTeHIyeT Ha Te NPHUBIJIETUH, KOTOPHIMU o0sagaoT ydeHsle. Hepemko
Cpen  TIpEeICTaBUTENICH  IICEBJOHAYKH  BCTPEUAIOTCS  HACTOSIINE
MOILICHHUKY, TIOJB3YIOMNECS TEM IOBEpPHUEM, KOTOPOE HCIIBITHIBACT
COBpPEMEHHBIN YEITOBEK
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K Hay4yHOMY 3HaHHI0. MaccoBOe CO3HAHHE, KOTOPOE HE BUJUT PA3HUIIBI
MEXJly HAYKOW W TICEBJIOHAYKOW, HEPEIKO COUYBCTBECHHO OTHOCUTCS K
NICEBAOYYCHBIM, KOTOPBIC, B OTJIMYUC OT HACTOAIINUX YUYCHBIX, CTPEMATCA
HaXOAWThCSA Ha BHAY. [Io3TOMYy ciemyeT 4eTKO MpeacTaBiIATh cede, UTo
TaKoe TICeBAOHayKa, 3HaTh, YeM OHa OTJIMYASTCS OT MOUTHHHON HAYKH.

BaxueimmM  omMuMeM HayKH  OT  TICEBIOHAYKH  SIBIIIECTCS
cooepoicanue 3HAHUs: YTBEPKICHUS TICEBIOHAYK OOBIMHO HE COTJIACYIOTCS
C YCTaHOBIICHHBIMH (haKkTamMH, HE BBIACPKUBAIOT OOBEKTHBHOM
IKCIIEPUMEHTATHLHON TIPOBEpKH. Tak, y)Ke MHOTO pa3 yUeHBIE IBITAIHNCH
IIPOBEPUTh TOYHOCTh AaCTPOJOIMYECKHX IIPOTHO30B, CPaBHHUBAS POJ
3aHATUN H}Oﬂeﬁ U HUX TUII JIMYHOCTU C COCTABJICHHBIMHU JIsI HUX
TOPOCKOINAaMH, B KOTOPBIX YYHUTHIBAJICSA 3HAK 30]IMaKa, PaCIIOJIOKEHUES
IUIAHET B MOMEHT POXICHHS W TMPOYee, HO HHUKAKUX 3HAYUMBIX
COOTBETCTBHI OOHAPYKEHO HE OBLIO.

CTpykTypa TICCBIOHAYYHBIX 3HAHWK OOBIMHO HE HOCHUT CHCTEMHOIO
XapakTepa, a OTIMYaeTCs hpacmenmaprocmulo. B pe3ylbrare MX OOBIYHO
HEBO3MOKHO JIOTUYHO BIHCATh B CKOJBKO-HHOYIL TOAPOOHYIO KApTUHY
MHpa.

Jns mceBOOHAYKHM TakyKe CBONMCTBEHEH HEKPUMUYECKUL AHAIU3
UCXOOHBIX OQHHBIX, YTO TIO3BOJISCT IPHHUMATh B KAYEeCTBE TaKOBBIX
MH(DBI, JEereHABl, paccka3sl W3 TPEThUX pPyK, IpeHeOpeKkeHne
MPOTUBOPEUAIIUMYU (DaKTaMU, UTHOPHUPOBAHUE TEX IAHHBIX, KOTOPBIC
MIPOTHBOPEYAT JIOKAa3bIBACMOM KOHIIETIMH. Hepenko aeno JoXOomuT 10
MIPSIMOTO TIO/IJIOTa, ITOATACOBKH (haKkTOB.

Hecmortpst Ha 3T0, TICEBIOHAYKA MOJIB3YETCS 0OJIBIIUM ycrexoM. 1
JUIS 3TOTO0 ecTh ocHoBaHWS. OJHO W3 HUX — MPHHIUIHAIbHAS
HETOJHOTAa HAYYHOTO MUPOBO33PEHUS, OCTABIISIONIAsT MECTO JIJIS IOTaJI0K
1 U3MBIILTICHHH. Ho ecii paHbITie STH ITyCTOTH B OCHOBHOM 3aITOJTHSUTHCH
pEeNMTHEH, TO CETOMHS OHHM 3aHATHI IICEBIOHAYKOH, YbM apTryMEHTHI,
MOXKET OBITh, M HEBEPHBI, HO 3aTO IOHATHBI BceM. lIcHXoormdecku
0OBIYHOMY YEJIOBEKY MTOHATHEE U TIPUATHEE TICEBIOHAYIHBIC OOBICHEHHS,
OCTaBJIIONIAE MECTO dyaecaM, B KOTOPBIX HYXKTAeTCS YeJIOBEK, UeM
CyxXHie Hay4YHbIE pacCy)KICHUS, KOTOpPBIE K TOMY JKE€ 3a4acTyro
HEBO3MOXXKHO TIOHATH 03 CIienuanbHOTro o0pazoBanus. [lodTomy xopHH
TICEBJIOHAYKH KPOKOTCS B CAMOM TIPUPO/IE YSIOBEKA.

[To cBoeMy coniepaHUIO TICEBIOHAYKA HE SBIISICTCS OJTHOPOJIHOMN, B
HEll MOYKHO BBIZICITUTH HECKOJIBKO KaTErOpuUi ICEBI0OHAYK.

[lepBoit kaTeropueil SBISIOTCS PEIUKTOBBIC IICEBIOHAYKH, CPEIU
KOTOPBIX BCEM HM3BECTHBIC acTPOJOrus M anxumus. Korma-to oHn ObLIN
WCTOYHHUKOM 3HAHUH O MHUpPE, IMUTATEIBLHON Cpemou I 3apOoKIASHHUS
MMOJIMHHON Hayku. lIceBgoHaykamMy OHHM CTaldM IIOCNIC TIOSIBICHHS
XUMHUHU ¥ aCTPOHOMHH.

B HoBoe BpeMss TMOSBHINCH OKKYJbTHBIE IICEBIOHAYKH —
CITUPUTH3M, MECMEPH3M, Mapancuxoysorus. OOmmM I HUX SIBISICTCS
MIPU3HAHUE CYIIECTBOBAHUS IMOTYCTOPOHHETO (acTpaibHOTO) MHpa, HE
MOTYMHSIONIETOCS (PU3NYecKuM 3akoHaM. CymrTaercs, 4TOo 3T0 —
BBICIIAN IO OTHOIICHWIO K HAM MHUP, B KOTOPOM BO3MOXKHBI JIFOOBIC
yyneca. Cs-
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3BIBATBCS C JTUM MHPOM MOXKHO dYepe3 MEINyMOB, 3KCTPACcEHCOB,
TEJIEMaTOB, ITPH STOM BO3HHKAIOT Pa3IMYHbBIC ITapaHOPMAIIbHbIC SIBICHHS,
KOTOpBIE U CTAHOBSTCS MTPEIMETOM U3YUEHUS TICEBIOHAYKH.

B XX B. HoSBMINCH MOJEPHHUCTCKHE IICEBIOHAYKH, B KOTOPBIX
MHUCTHYECKasi OCHOBAa CTapblX IICEBIOHAyK IPeo0pa3oBagach IO
BO3/EHCTBHEM HaydHOH (aHTacTUKU. Cpeln TaKMX HAyK BEAYyILEe MECTO
MPUHAMISKUT yposaoruu, 3annMaromnieics n3ydenuem HJI1O.

Kak ke OTIIMYMTh MOMJIUMHHYIO HAyKy OT HOAjAeaoK mox Hee? s
3TOr0 METOZOJIOraMH HayKH, IIOMUMO YK€ Ha3BaHHBIX HAMH KPHUTEPUCB
Hay4YHOCTH, CPOPMYITHPOBAHO HECKOJIBKO BAKHEHIIIMX IPUHIIUIIOB.

[NepBbiii U3 HUX — ITO NPUHYUN GepuhuKayuL, YTBEPKIAIOIIUN, YTO
eCIM  Kakoe-IM0O  MOHATHE WO  CY)XKIEHHE  CBOAMMO K
HEIMOCPEACTBEHHOMY OIBITY, T.€. 3MIIMPHUECKH IPOBEPSIEMO, TO OHO
AMEEeT CMBICA. Pa3mnualoT HEmoCpeACTBEHHYIO Bepu(HKALUIO, KOTAa
MPOUCXOANUT TpsAMas IMPOBEpKAa  YTBEPKIACHWH, M  KOCBEHHYIO
BepH(HUKAIMIO, KOIZIa YCTAaHABIMBAIOTCS JIOTHUECKHE OTHOIICHHS MEKIY
KOCBEHHO BEpUDHUIMPYEMBIMH YTBEPKACHUSAMH. [1OCKOIBKY MOHATHS
Pa3BUTOM HAy4YHOH TEOPUH, KaK MPAaBHJIO, TPYAHO CBECTH K JAaHHBIM
OMBbITA, TO JUI1 HHUX MCIIOJB3YETCS KOCBEHHAs BepU(HKALUSA, KOTOpas
YTBEPIKIAET, YTO €CIHM HEBO3MOXKHO OIBITHBIM IIyTEM IOATBEPAUTH
KaKOe-TO IOHATHE WIH CYXICHHE TCOPHUH, TO MOYKHO OIPaHHYUTHCS
9KCIICPUMEHTAIbHBIM TOATBEP)KICHHEM BBIBOJOB HMX HHX. Tak, XOTA
MOHSATHE «KBapk» OBLIO BBeIEHO B (u3uke erie B 30-¢ rr. XX B., OJHAKO
B 9KCIIEPHMEHTaX TaKOM YacTHIBI OOHApY)KWUTh HE yaaBalochk. Bmecte ¢
TeM KBapKOBas TeOpHs MpeacKaszaia psf sSBICHHH, KOTOPBIC MO3BOJISLIN
OMBITHYIO TPOBEpKy. B Xome Hee W OBUIM MONyYEHBI OXXKHZAEMbIC
pe3yabTathl. TeM caMbiM  OBLIO KOCBEHHO IOATBEPXKACHO M
CYIIECCTBOBAHUE KBAPKOB.

OpHako NOPHHIOWI BeprU(DHKAIUU JIWIIL B IIEPBOM IPHOIKEHUN
OTACIIeT HAy4HOEe 3HAHHWE OT HEHaydyHoro. bojee TouHO paboTacT
NPUHYUN anvcughuxayuu, c(hopMyIIHPOBaHHBIM KpYIHEHUIITUM
bunocodpom u metogonorom Hayku XX B. K. I[Tonmepom. B cooTBeTCTBUM
C 3TUM MPUHIMIIOM HAYYHBIM MOXKET CUHUTATHCS TOJIBKO MPHUHIIUITHAIBEHO
ompopepikuMoe  ((hanbcuduurpyemoe) 3HaHHe. JIaBHO W3BECTHO, YTO
HHUKAKOE KOJMYECTBO AKCIIEPUMEHTANBHBIX IMOATBEPIKICHUNA HE ABJISCTCS
JIOCTATOYHBIM IS JIOKa3aTeIbCTBA TEOPHHM. Tak, MBI MOXKEM
HaO0II0AaTh CKOJIBKO YTOIHO IMPHUMEPOB, €KEMHHYTHO HOATBEPKIAIOIIIX
3aKOH BCEMHPHOI'O TATOTEeHUsA. HO JTOCTaTOYHO JHUIIL OJHOTO IpHUMepa
(HanpuMep, KaMHs, YIABIIEro HE Ha 3eMJII0, a YJIETEBIIErO IPOYb OT
3eMJIM), YTOOBI IIPH3HATh JAHHBIA 3aKOH JIOKHBIM. [lo3TOMY ydYeHBIH
JO/DKEH HAIpaB/IsATh BCE CBOM CHJIBI HE HAa IIOMCKH €IIE OJHOTO
9KCIIEPUMEHTAJIBHOIO  JIOKAa3aTeabCTBA  C(OPMYJIMPOBAHHOW UM
TUIOTE3bI WM TEOPUH, a Ha MOIBITKY OIMPOBEPTHYTh CBOE YTBEPKIICHHE.
[TosTOMYy KpPHTHYECKOE CTPEMIICHHE OIPOBEPIHYTh HAYYHYIO TEOPHIO
sIBIISIETCST  HamOosee A(PGEKTHBHBIM ITyTEM IS TOATBEPKICHUS €¢
HAay4YHOCTH M HMCTHHHOCTH. KpHTHUYeckoe ompoBep)KeHHE BBIBOAOB MU
YTBEPKICHUH HAYKH HE
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nacT e 3aCTOATBCA, ABJIACTCA BaKHEUIIIUM HCTOYHHUKOM €€ pa3BUTHA,
XOTSl W JeNaeT JI000e HayyHOe 3HAHWE THUIIOTCTUYHBIM, JIMIIAs €ro
3aKOHYCHHOCTHU U a0COJIIOTHOCTH.

Tonpko WCTHHHAS HAayKa He OOUMCS OwubdUMbCsl U Npu3Hamov Ceou
npedgicHue 8bl800blL NOJNCHLIMU. B 3TOM — CHJIa HAyKH, €€ OTIIMYHE OT
IICEBAOHAYKH, KOTOPas JHUIIEHA 3TOr0 BaKHEHIEro cBoicTBa. IloaTomy
€CIM Kakasg-TM00o KOHIEHIUS TMpH Bced e¢ HayKooOpa3sHOCTH
YTBEPXKIAET, UYTO €€ HEBO3MOXKHO OIPOBEPrHYTh, OTPHIIAECT Camy
BO3MOXHOCTh HMHOTO HWCTOJIKOBAHHS KakKuX-THOO (akToB, TO 3TO
CBUJICTEIILCTBYET O TOM, YTO MBI CTOJKHYJMCh HE C HayKoM, a C
MICEBJIOHAYKOM.

1.4. CTpyKTypa Hay4HOro 3HaHuA

IMog TtepmuHOM «HayKa» OOBIYHO TIOHMMaeTcs ocobas cdepa
JeITebHOCTH JIFOJICH, TTIaBHOM LEbI0 KOTOPOH SIBISIETCSl BBIPaOOTKA U
TEOpeTHYeCKass CHUCTEMAaTH3als OOBCKTUBHBIX 3HAHWE 000 Bcex
CTOpOHAaxX M O0ONacTaX JEeHCTBUTENHLHOCTH. [IpM TakoM MOHUMAHHU
CYITHOCTH HAyKd OHA TPEICTABIACT COOOM CHCTEMy, MHOTOOOpa3HbIC
DIIEMEHTHI KOTOpOH CBSI3aHBI MEXITY coboit o0TIIMH
MHPOBO33PCHYCCKIMHU u METOJIOIOTHYECKUMHU OCHOBAHUSIMH.
DJIeMEHTaMH CHUCTEMBI «HAyKa» BBICTYIAIOT Pa3IWYHbIC €CTECTBCHHEIC,
00IIECTBEHHBIE, TYMaHUTAPHBIE W TEXHWYECKHE HAay4YHbBIC IUCLUIUIMHBI
(otnenbHbele Hayku). CoBpeMeHHas HayKa OXBaTbiBaeT Oomee 15 Thicsy
JUCLMIUIMH, YUCIO MPOQECCHOHANBHBIX YYEHBIX B MUpPE MPEBBICHIO 5
MJIH. 4YenoBeK. lloaTomMy Hayka cCerofHs HMEET O4YeHb CIIOKHYIO
CTPYKTYpPY U OpraHU3aluio, KOTOPYI0 MOXKHO paccMaTpuBaTh B
HECKOJIBKHX aCMEeKTax.

CTpyKTypa Hay4HOro 3HaHUS C TOUYKU 3PEeHUs1 OpUEeHTaLuK
Ha NpaKTu4Yeckoe NpUMeHeHune

[lo opueHTanMu Ha NpakKTHYECKOE NPUMEHEHHE  HayKd
00bEeMUHAIOTCS B JABE OONBIIHE TPYONBl: (yHIAMEHTAIbHBIE U
MPUKJIA/THBIE.

DyHIaMeHTATbHBIE HAYKH — OJTO CHCTEMa 3HAHMH O HamoOonee
IyOOKMX  CBOWMCTBaX OOBEKTUBHOM pPEalbHOCTH, HE HMEoUas
BBIPOKEHHOM NTPaKTHUYECKOW HaIPaBIECHHOCTH.

OTH HAyKH CO3JAI0T TEOPUH, OOBSCHSIOIINE OCHOBBI OBITHS JIFOICH;
(yHIAMCHTAIbHbIC 3HAHHMS O3THUX TEOPUH OIPEICNIIIOT OCOOCHHOCTH
MPEICTABICHUS 4YeJIOBEKa O MHpPEe M caMoM ceOe, T.e. SBISIOTCS
OCHOBaHMEM [JI1 HAy4YHOM KapTWHRI Mupa. Kak mpaBuio,
(hyHIaMEHTATBHBIC WCCIICIOBAHNS TPOBOMATCS B CIJIy HE BHEITHUX
(conmanpHBIX) TOTPEOHOCTEH, a BHYTPEHHUX (MMMAaHCHTHBIX)
ctumysioB. ITosTomy st GyH-
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JIAMCHTAJIbHBIX HAYK XapaKTepHa aKcUoJorudeckas (IIEHHOCTHAs)
HEUTPaTbHOCT. OTKPBITUS W JOCTHXKCHUS (DYHIAMEHTAILHBIX HayK
SIBJISIFOTCS.  ONPEJICIISIONIMMA B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOU
KapTHHBl MHpa, W3MCHEHHs TapajurMbl HAYYHOTO MBINUICHUS. B
(yHIaMEHTAIBHBIX  HAyKaX  BbIpA0ATBHIBAIOTCS  0a30Bbie  MOMEIH
TO3HAHUSI, BBISBIISFOTCS TTOHSTHUS, IPUHIIUIIBI U 3aKOHBI, COCTABJISIONINE
OCHOBaHHE MPUKIAIHBIX HayK. K GyHIaMeHTabHBIM HAyKaM OTHOCATCS
MaTeMaTHKa, CCTECTBCHHbIC HAyKW (acTpoHOMHs, (H3HMKA, XUMUS,
OMOJIOTHS, AaHTPONOJOTHS ¥ Jp.), CONHANbHBIE HAyKH (UCTOPHSI,
9KOHOMHMKA, COIMONOrus, (uinocoduss u Ap.), TYMAaHUTAPHBIC HAYKU
(purnonorus, NCUXONOTHUS, KYIbTYPOIOTHS U T.1I.).

IIpuknaxHble HAYKN paccMaTprBAIOTCS KaK CHCTEMa 3HAHWH,
MMeEroIIast BBIPAKEHHYIO TPAKTHUECKYIO OPUEHTAIHIO.

Onwupasich Ha pe3ynbTaThl (PYHIAMECHTAIBHBIX HCCIICIOBAHHN, OHH
OPUCHTHPYIOTCS Ha peEIIeHHE KOHKPETHBIX MPOOJIeM, CBSI3aHHBIX C
uHTepecamu Jroaed. [IpukiangHele Hayku aMOWBAJICHTHBI, T.e. B
3aBUCHUMOCTH OT CQepbl TNPUIOKEHUS OHU MOTYT OKa3blBaTh Kak
MO3UTUBHOE, TaK M HETaTUBHOE BO3JCHCTBHEC HA 4YEJIOBEKa, TaKUM
00pa3oM, OHM IICHHOCTHO OpPUCHTUPOBaHBL K TPUKIAIHBEIM HayKam
OTHOCSTCA  TEXHHYCCKHE JIUCUUIUIMHBI, AarpoHOMHS, MEIUIINHA,
TeTaroruKa u Jip.

CTpyKTypa Hay4HOro 3HaHUA C TOUYKMU 3peHus
npeAMeTHOro eAUHCTBA

Taxxke Hayka HO/DKHA OBITH PACCMOTPEHAa B  COAEP)KATEIbHOM
acleKTe, ¢ TOYKH 3PEHHS IPEIAMETHOrO €auHCTBA. I[lOCKOJBKY
OKpY)KaIOIIU HAC MHP MOXKET OBITh pa3ielicH Ha Tpu chepbl —
IPUPOY, OOIIECTBO M YEJIOBEKA, HAYKH TAKXKe JCIIATCS HA T P M [PYIIIIbL:
1) ecrecTBO3HaHWE (Hayka O IpHpoxe), 2) oOliecTBO3HAHUE (HayKa O
BAMaX W (hopMax OOIIECTBEHHON XHU3HW) W 3) TYMaHWUTapHOE 3HAHHE,
U3yJarollee YeJIOBeKa Kak MBICHISIIee CylecTBo. Kaxnast u3 HUX, B CBOIO
ouepeb, MIPEACTaBIISET CJIOXKHBIN KOMILJIEKC MHOXECTBa
B3aUMOJICHCTBYIOIIUX MEXTy COOOM CaMOCTOSTEILHBIX HAYK.

Tak, B €CTECTBO3HAHUE, MPEIMETOM KOTOPOTO SIBISETCS MPUPOIA
KaK €JIMHOE IIe7I0e, BXOJAT (PU3HKA, XMMUs, OUOJIOTHS, HAYKU O 3emIie,
ACTPOHOMHUSI, KOCMOJIOTHS | T.1., B OOIIECTBO3HAHUE — IKOHOMHUECKHE
HAyKH, I@paBO, COLMOJOrWs, MOJUTHYeCKHe Hayku. Cpenu
FYMaHUTAPHBIX HAyK HEOOXOIWMO BBIICIWTH IICHUXOJIOTHIO, JIOTHKY,
KYJIbTYpPOJIOTHIO, SI3BIKO3HAHUE, HCKyccTBoBeAeHne u ap. Ocoboe
MECTO B Halllel CXeMe 3aHUMaeT MaTeMaTHKa, KOTOpasi BOIPEKH IIHPOKO
pacIpoCcTpaHeHHOMY 3a0.Ty’KICHUIO HE SIBJISICTCS YacThIO
€CTeCTBO3HAHMSA.  JTO  MEKIUCIMIDIMHAPHAS  HayKa,  KOTOpas
UCTIOJIB3YETCs KaK €CTECTBCHHBI-
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MH, TakK O6HICCTBCHHI>IMI/I N T'YMaHHUTAapHbIMHM HayKaMH. O‘-ICHI) qacCTo
MAaTe€MaTUKy Ha3bIBaAlOT YHUBCPCAJIBHBIM A3BIKOM HayKu, LIEMCHTOM,
ckpemsitonuM ee 31anue. Ocoboe MECTO MaTeMaTHKH OMNpeeliseTcs
IPEJIMETOM €€ MCCIeI0oBaHusI. MaTeMaTHKa — HayKa O KOJIMYeCTBEHHBIX
OTHOIICHUSAX JEHCTBUTCILHOCTH (BCE OCTallbHBbIC HAYKH HMEIOT CBOMM
IIPEIMETOM KaKyH-JTH00 KAa4eCTBECHHYIO CTOPOHY JCHCTBHTEIBHOCTH),
OHa MMeeT Oojiee OOIIMM, aOCTPaKTHBIM XapakKTep, YeM BCE OCTaIbHbIC
HAYKH, el BCe PaBHO, YTO CUHUTATb.

1.5. HayyHasa kapTHa mupa

B mpomecce mo3HaHMs OKPYKAIOIIETO MHUPa Pe3yJbTaThl MO3HAHUS
OTPaXKAIOTCS M 3aKPEIUIIIOTCS B CO3HAHWM YENOBEKa B BHE 3HAHWH,
YMEHWH, HaBBIKOB, THIIOB TMoBeleHNs u oO0meHus. COBOKYITHOCTh
pe3yNbTaTOB  TIO3HABATENBHON  JEATETHbHOCTH  4YeloBeka o0Opasyer
OTIpeIeTICHHYI0 MOJIeNlb, WIIM KapTHHY MHUpa. B mcTtopmu gemoBedecTBa
OBLTO CO3MAaHO W CYIIECTBOBAJIO JOBOJIHHO OOJBIIOE KONMIECTBO CaMBIX
Pa3sHOOOpa3HBIX KapTUH MHpa, KaXIas W3 KOTOPBIX OTIHYAach CBOUM
BHICHUEM MHpA U CHCIUPHUICCKUM ero oObsicHeHneM. OmHako camoe
IMIIPOKOE W TIONHOE TPEACTaBICHHWE O MHUpPE JaeT HaydHas KapTUHA
MHUpa, KOTOpas BKIOYaeT B ceOsi BaKHEWIIME IOCTIKEHHS HAyKH,
CO3JIaI0IIKE OTpe/IeNIeHHOEe TIOHMMaHUe MHUpa M MecTa 4eJ0BeKa B HEM.
B Hee He BXOAAT 4acTHBIE 3HAHUS O Pa3UYHBIX CBOHCTBAX KOHKPETHBIX
ABJIEHUH, O JeTalsIX CaMOoro IO3HABATENILHOTO mporecca. Hayunas
KapTHHA MHpa He SIBISIETCS COBOKYIHOCTBIO BCEX 3HAHHMI 4eNloBeKa 00
OOBEKTHBHOM MHpE, OHAa MPECTaBsieT COOOW IIENOCTHYIO CHUCTEMY
npefcraBieHnii 00  oOmmxX — CcBOicTBax, cdepax, YpOBHSIX H
3aKOHOMEPHOCTSAX pPEAJIbHON JE€HCTBUTEIBHOCTH.

ITo cBoeil cytn Hay4yHas KapTHHA MHpa — 3T0 oco0as ¢opma
CHCTEMaTU3al1N 3HaHUM, KayeCTBEHHOE 00001meHue u
MHUPOBO33pEHUECKUH CUHTE3 Pa3IMYHBIX HAYYHBIX TEOPHUH.

Bynyuu nenocTHol cucteMol mpeacTaBiaeHui 00 00X CBOMCTBAX
M 3aKOHOMEpPHOCTSIX OOBEKTHBHOTO MHpa, HaydHas KapTWHA MHpa
CYIIECTBYET KakK CIOKHAasl CTPYKTypa, BKIIIOYAOMmas B ceOs B KadecTBe
COCTaBHBIX HYacTeil OOIIeHAayYyHYI0 KapTWHYy MHpa W KapTHHBI MHpa
OTHETBHBIX HayK ((pm3mueckas, OMOJIOTHYECKas, TeOJIorHdecKas 1 T.IL.).
Kaptunpl Mupa OTIENbHBIX HAayK, B CBOIO OYepeqb, BKIIOYAIOT B CEOs
COOTBETCTBYIOIIME MHOTOYHCIIEHHBIE KOHIIEMIIMA — OIPEICICHHbIE
CHOCOOBI MMOHUMAHUSI U TPAKTOBKM KAaKHX-TMOO TMPEIMETOB, SIBICHUN U
MPOLIECCOB OOBEKTUBHOTO MHUPA, CYILIECTBYIOIINEC B KAXKIOW OTACIHHON

HayKe.
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OcHOBOW COBpPEMEHHOM Hay4HOM KapTUHBI MHpa SBIAIOTCS
(byHIaMeHTaNbHBIE 3HAHHMS, TONYyYCHHBIE, TPEKAE BCEro, B 00JIACTH
¢bm3ukn. OHAKO B TIOCTIEAHUE JECATHICTHS MIPOLIJIOTO BeKa BCe OOJbIle
YTBEPXKIAJIOCh MHEHHE, YTO B COBPEMEHHOW HAy4yHOW KapTHHE MHpa
TUIUPYIONIEe TOJIOKEHHE 3aHUMaeT OHONOTHS. OJTO BBIPAXKAETCS B
YCWJICHWHM BIUSHHS, KOTOPOE OKa3bIBAeT OMONOTWYECKOe 3HAHWE Ha
coliepKaHWEe HAyYHOW KapTHHBI Mupa. Mmem OMONOrMM MOCTENeHHO
prOOpETaoT YHHUBEpCaIbHBIH XapaxTep u CTaHOBSITCS
(¢byHIaMEHTaIbHBIMH TIPUHIUIIAMH JPYTUX HayK. B dacTtHOCTH, B
COBPEMEHHOM HAyKe TaKOM YHHMBEPCAJIBHOM UJICEH SBISIETCA UAEs
pa3BHUTHs, TPOHUKHOBEHHE KOTOPOH B KOCMOJOTHIO, (GU3UKY, XUMHUIO,
AHTPOMOJIOTHIO, COLMOJOTMIO M T.J. TPHUBEJIO K CYLUIECTBEHHOMY
M3MEHEHUIO B3IJISI/I0B YEJIOBEKA Ha MUP.

IonsiTne Hay4HON KapTUHBI MHpa — OJIHO M3 OCHOBOIIOJATAIONINX B
ecTecTBO3HaHMU. Ha mnpoTsykeHMM CBoeld HCTOPUM OHO MPOIILIO
HECKOJIbKO OJTaliOB Pa3BUTHS U, COOTBETCTBEHHO, (hopMuUpoBaHUs
HAyYHBIX KapTHH MHpa 10 Mepe JAOMHUHHPOBAaHUS KaKOH-THO0
OT/ACNIbHOM HayKd WM OTpaciid HayK, OIMpAoIIelcs Ha HOBYIO
TEOPETHIECKYI0, METOMOJNIOTHYECKYI0 M aKCHOJOTHYECKYI0 CHCTEMY
B3MISZIOB, TPUHSTHIX B KAadeCTBE OCHOBAaHUS ISl PEIICHUS HAYJIHBIX
3amad. [lomoOHas cucTemMa HayYHBIX B3TJISIOB U YCTAHOBOK, paszersieMast
npeobiagaomuM  OONMBIIMHCTBOM — YUCHBIX, HA3bIBACTCA  HAYYHOU
napaouemot.

[lpuMeHHUTENHHO K HAayKe TEpMHH «IapagurMa» B caMoM oOIiem
MOHMMAHUM O3HA4YaeT COBOKYIIHOCTb HWJEH, Teopuil, METOMOB,
KOHLIENIIMHA ¥ 00pa3loB pELICHUs] pa3UYHBIX HAYYHBIX TMPOOJIeM.
MosHO cKa3aTb, YTO MapaJurMa OTBEYAeT HAa HECKONBbKO Ba)KHEHIIHX
BompocoB: «Uro m3ydars?», «Kak m3ydats?», «Kakumu metomamu?y». B
HAYKOBEICHUN TIPHHATO pacCMaTpHBaTh MAapajuTMbl B JBYX aCIEKTax:
AMHACTEMOJIOTHYECKOM (TEOPETHKO-TI03HABATEIbHOM) M COIHAIFHOM. B
SMHUCTEMOJIOTMYECKOM  [UIaHe  MapajurMa  TPeACTaBIsieT  Cco0OH
COBOKYITHOCTh (DYHIAMEHTAILHBIX 3HAHWM, IIEHHOCTEH, YOSKICHWUA W
TEXHUYECKHX TIPUEMOB, BBICTYAIOMIMX B KadecTBe oOpaslia HaydIHOU
JIEATENBHOCTH. B colMaibHOM  OTHOIIEHMM TapagurMa  ONpenesseT
LEJIOCTHOCT, M TpPaHWIBl HAYYHOTO COOOIIECTBA, Ppa3lelSIIOIEro ee
(mapaaurmMel) OCHOBHEIE MOJIOKEHUS.

Ha ypoBre mapagurmel QOpPMHPYIOTCS OCHOBHBIE  HOPMBI
OTrpaHUYCHHUS] HAYYHOTO 3HAHMS OT HeHay4Horo. B mepuoz rocmojctsa B
HayKe KaKOW-TMOO MapaJurMbl MPOMCXOANUT OTHOCHTENIFHO CIIOKOHHOE
pa3BUTHE HAyKH, HO C TEUYEHHEM BpPEMEHH OHO CMeEHSeTcs
¢opMuUpOBaHHEM  HOBOM  MapaAWrMbl, KOTOpas  yTBEp)KAaeTcs
MOCPEICTBOM HAYYHOW PEBOIIOLIUH, T.€. TIEPEX0JOM Ha HOBYIO CHCTEMY
HAYYHBIX IIEHHOCTEH 1 MUporioHnManus. CMeHa apaJinurMbl IPABOANT K
CMEHE CTaHAApPTOB HaydHOCTH. Puiocodckoe TMOHATHE MNapagurMbl
SBJSIETCS. MPOAYKTUBHBIM TP  ONMHCAHWM  0a30BBIX  TEOPETHKO-
METOOJIOTUYECKUX OCHOB HAy4HOrO M3y4eHMs MHpa M 4YacTo
UCIIONIB3YETCsl B MPAKTUKE COBPEMEHHON HayKH U pa3pabOTKe HOBBIX
KOHIIENIIUH B ECTECTBO3HAHUM.
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MmaBa 2
CprKTypa M MeToabl Hay4YHOro No3HaHusA

2.1. YpoBHU 1 pOopMbl HAy4YHOro NO3HaHUA

YpOBHM Hay4YHOro no3HaHusa

B coBpemMeHHOM eCTEeCTBO3HAHWU OOBIYHO BBIACISAIOT IMIMPHUYCCKUH
Y TEOPETUYCCKUN YPOBHH MTO3HAHMUSL.

OMINMpHYecKnii ypoBeHb No3HaHusl. Ha sMmmprdeckoM (OmMbITHOM)
YpOBHE IIO3HAHMS HCIHOJB3YIOTCS TJIABHBIM ~ 00pa3oM  METOJpbI,
OlUparoIIyecs Ha YYBCTBCHHO-HATNAJHBIE MPHUEMBI M  CHOCOOBI
MO3HAHUs, Takue, Kak CHUCTEMaTH4ecKoe HaOJIIoJieHue, CpaBHEHHE,
aHaJorus M T.A. 3[eCh HAKAIDIMBACTCS TIEPBUYHBII OTBITHBIA MaTepHal,
KOTOPBIH TpeOyeT manpHeHmer obpaboTku U 006oOmeHus. Ha manaom
YpOBHE TO3HAaHHE HMEET Jaeno ¢ ¢akTaMH W WX oOmHmcaHueM. Bes
Hay4yHas wWH(OpMamus OCHOBaHA Ha HAONIONEHUSX M IOABEPraeTcs
00BEKTUBHOMH MIPOBEpPKE. HenocpencTeennnie HaOJTIOCHUS
OTPaHUYUBAIOTCS TOJNBKO OIIYIIEHHUSMH, TIOTyYeHHBIMHU OT TISITH OPTaHOB
YyBCTB. OJTH JAaHHBIC MOXHO TIPOBEPHUTH, MOCKOJIBKY HAIllM OPraHbl
YyBCTB MOTYT OOMAaHBIBaTbCS W TPENOCTABIATH HAaM HEBEPHYIO
MHQOPMAIHIO.

K coxanenuto, camu mo cede smnupuueckue HakTel 1 0000IIeHHS
MaJio 4TO OOBACHAIOT. MOXKHO crenath HaONIoJeHHe, YTO Ha 3emIie
mo00# mpenMer (a He TOJbKO SI0JIOKW) OyJeT majaTh cBepxy BHU3. Ho
elie OUH HENMPeNoXHBIH (HaKT — TO, UTO 3BE3/Bl U IUIAHETHI, KOTOpPhIC
MBI MOKEM YBUZETH y ce0st HaJl TOJIOBOM, Ha 3eMITIO HE TTaafoT. BeIIBUTH
Pa3HUILy MEXITY dTUMHU COOBITHIMH, a TaKKe OOBSICHUTHh X MPHUYNHY Ha
YpOBHE SMITHPHUYECKOTO OO0OIIECHUST HEBO3MOXKHO. UTOOBI 3TO TMOHATH,
HY>KHO TOWTH JIajibllie U MEPEUTH C SMIIMPUUECKOTO Ha TEOPETUUECKUM
YpOBEHB ITO3HAHUSI.

TeopeTuueckuii ypoBeHb MO3HAHMSL. TONBKO HA 3TOM YPOBHE CTAHOBUTCS
BO3MOKHBIM (hOpMYJIMPOBAHUE 3aKOHOB, SIBILSIOLIEECS LIENbl0 Hayku. Jls
9TOr0 HY)KHO YMETh YBHIETh 3a MHOTOYHCIIEHHBIMH, YaCTO COBEPLICHHO
HETOXOXMMH BHEIHE (paKTamu, MUMEHHO CYIIECTBEHHBIE, a HE IPOCTO
TIOBTOPSIIOLLMECS CBOWCTBA M XaPAKTEPUCTUKHU MPEMETOB U SIBIICHHH.

I'maBHas 3aaua TEOPETUYECKOTO YPOBHS TMO3HAHMS 3aKJIFOYACTCS B
TOM, YTOOBI IPUBECTH MOTyIEHHBIE JaHHBIE B CTPOHHYIO CUCTEMY H
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CO3/1aTh M3 HUX HAy4yHYIO0 KapTuHy Mupa. Jii 3TOro OTAENbHbIE
YYBCTBEHHBIE JIAHHBIE CKJIAIBIBAIOTCS B OJIHY LEJIOCTHYIO CHUCTEMY —
Teoputo Ho mpu mocTpoeHHHM TEOpWH HCHONB3YIOTCS Apyrue, Oojee
BBICOKHE METO/IbI I03HAHUS — TEOPETUYECKHUE.

Teopernueckuii ypoBeHb MO3HAHUS OOBIYHO pacUJIeHSETCS Ha J1Ba
TUna — (yHIAMEHTaIbHbIE TEOPHUH W TEOPUH, KOTOPBIE OIMCHIBAIOT
KOHKPETHYI0 00JacTh pealpHOCTH. Tak, MeXaHWKa ONWCHIBAET
MaTepuaibHble TOUKH U B3aUMOOTHOILICHUSI MEKIy HUMHU, a HA OCHOBE
€€ IPHUHLUIIOB CTPOATCS PA3NIMYHBIE KOHKPETHBIE HAay4yHbIE TEOpUH,
OITUCHIBAIOIUE TE WM UHBIE 00JaCTH PeaJbHOTO MUPA.

IIpn Bcex pasIMuusX MEXKIAY SMIMPUUECKHM U TEOPETHUYECKUM
YPOBHSMH IIO3HAHMSI HET HENPEOAOIMMON TI'PaHMIBI. TEOPETUYECKUI
YPOBEHb OMNMUPAETCS Ha JAHHBIE 3MIMUPUYECKOT0, a SMIUPHUUECKOE
3HAHHUE HE MOXET CYIIECTBOBaTh 0€3 TEOPETHUYCCKUX TNPE/ICTABICHUM,
OHO 0053aTEIBHO TIOTPY)KEHO B  OIPEICICHHBIA TEOPETHUYCCKHIA
KOHTEKCT.

®opMbl Hay4YHOro NO3HAHUSA

K ocHOBHBEIM (hopMaM Hay4yHOTO TIO3HAHUS OTHOCSTCS HAYYHBIC
(hbaxThI, IPOOJIEMBI, THITOTE3bI M TEOpUH. VX Ha3HAUYCHWE COCTOMT B TOM,
YTO OHHM PACKPHIBAIOT JUHAMHKY IPOIeCca TMO3HAHUS, T.C. JBIKCHHE U
pa3BUTHE 3HAHWS B XOJIC WCCICIOBAHUS WIM M3y4YCHHUs] KaKOTO-JIOO
00BeKTA.

DyHIaMEHTOM BCETO HAYYHOTO 3HAHUS SIBILIFOTCSI HAYUHble ()aKmbl, C
YCTaHOBIICHHUS KOTOPHIX HAUMHAETCS HaydHOe mo3HaHue. Hayunsrii dakt —
9TO OTpPaKEHHE KOHKPETHOTO SIBJICHHUS B YEIIOBEUECKOM CO3HAHUH, T.C.
€ro OIMMCaHWE C TIOMOIIBIO S3bIKa HAyKH (0003HAYCHME, TEPMUHBI U T.I1.).
OmHMM W3 BaOXHEWIIMX CBOHCTB HAyYHOTO (hakTa SBIICTCS €T0
JOCTOBEPHOCTb, ~ KOTOpast ~ OOYCJIOBIMBAE€TCS  BO3MOXKHOCTBIO  €T0
BOCIPOU3BEACHUS C TIOMOIIBIO PA3IMYHBIX 3KCIEPUMEHTOB. UT00BI (hakT
CUHTAJICS JIOCTOBEPHBIM, TpeOyeTrcss ero MOATBEPKICHHE B XOC
MHOTOUMCIICHHBIX HAOMIOJACHUM WM SKCICPUMEHTOB. Tak, eciii Mbl
OJIMH pa3 YBUAEIH, 4TO SI0JOKO ¢ AepeBa MaJaeT Ha 3eMIII0, TO 3TO BCErO
TG eAMHUYHOEe HaOmoneHue. Ho ecnu Mbl (pUKCHpOBaIM TOJOOHBIC
MaJICHUS] HEOJTHOKPATHO, TO MOXHO TOBOPHUTH O JIOCTOBEPHOM (aKTe.
[TomoOHBIe (DaKTBI COCTABILIFOT  OMITUPHUYECKWH, T.€. OIBITHBIH,
(dbyHIaMeHT HayKH.

TpyaHOCTH 3aKMOYaeTCss B TOM, YTO B HETIOCPEICTBEHHOM HAOIFO/ICHUN
3a(IKCHUPOBATh CYIIHOCTHBIE XAPAKTEPUCTUKH TpeaMeTa MPaKTHIECKH
HEBO3MOXKHO. [loaToMy mTipsMO TiepeliTh ¢ SMIIMPUYECKOrO  Ha
TEOPETUYECKUI YpPOBEHb IO3HAHUA TOXKE HENb3s. T€0pusi HE CTPOUTCS
IyTeM HENOCPEACTBEHHOTO WHIYKTHBHOrO 0000IeHus onbita. [loaromy
CIISITYIOIIMM IIarOM B HAYYHOM TMO3HAHUW CTAHOBHUTCS ¢hopmyiuposanue
npoorembL.

[IpoGema ompenensercs Kak <«3HAHWE O HE3HAHUW», Kak Qopma
3HAHUS, COICPKaHUEM KOTOPOH SBJISICTCS OCO3HAHHEINM BOIIPOC, VTS OTBETA
Ha KOTOPBHIA WMEIONIMXCS 3HAHWN HemocTaTouHo. JlroOoe HaydHOe
HCCIIe/IOBA-
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HUEC HAYUHACTCA C BBIJIBWKXCHUS HpO6JICMI>I, 4YTO CBHACTCIBCTBYET O
BO3HMKHOBEHUM TPYJHOCTEM B Pa3BUTUM HAYKH, KOrJa BHOBb
obHapy)keHHble (haKThl He yHaaercs OOBICHUTH CYIIECTBYIOIIMMU
3HaHusIMU. [louck, (popMynrpoBaHue M pelicHHe MPOoOJeM — OCHOBHAS
yepTra HAy4HOW JesATelIbHOCTH. IIpoOjieMBl OTHENSIOT OJHY HAyKy OT
JIpYTrOH, 33/1al0T XapaKTep HAayYHOM AESITEIHHOCTH KaK IOTMHHO HAYYIHOM
HJIM TICEBIIOHAYIHOI.

B cBoro ouepenp, HamWuMe TPOOJEMBI TIPH  OCMBICIICHUH
HEOOBSACHUMBIX (DAKTOB BiedeT 3a co0OW MpenBapUTEIbHBIN BBIBO,
TPEOYIOIIMHA  CBOETO  JIKCIICPUMEHTAILHOTO,  TEOPETHYECKOTO U
JIOTMYECKOT0 IMOJTBEPXKACHUS. Takoro poaa MpearooKUTETLHOS
3HAHWE, MCTUHHOCTh WM JIO)KHOCTh KOTOPOTO €IlIe HE JIOKa3aHa,
HA3BIBACTCS HAYUHOU SUNOME30l.

I'unore3a — 370 3HaHUE B HOpPME NMPEATIONOKCHUS,
c(hOpMyIHPOBAaHHOTO HA OCHOBE PsZia IOCTOBEPHBIX (PaKTOB.

Ilo cBoeMy TPOMCXOXIEHHUIO THUIOTETUUECKOE 3HAHHE HOCHUT
BEPOSITHOCTHBIN, a HE JOCTOBEPHBI XapakTep W IMOITOMY TpeOyeT
00ocHOBaHMA ¥ poBepku. Eciy B X0€ TPOBEPKH COAEPKAHUE TUTIOTE3bI
HE COIIACYETCsl C SMIIMPUYECKUMH JAaHHBIMH, TO TMIIOTE3a OTBEPracTcs.
Ecnu ke runote3a NoATBEP)KIAETCS, TO MOKHO TOBOPUTEH O TOW WM MHOM
CTETICH! BEPOSTHOCTH TUOTE3bL. YeM Oorbiiie pakToB, MOTBEPIKIAFOITIX
TUIIOTE3y, HAHIEHO, TeM BHIIIE €€ BEPOATHOCTh. TakuM 00pa3oMm, B
pe3yibTaTe MPOBEPKU OJHHM THIIOTE3bl CTAHOBITCS TEOPUSIMH, APYIHE
YTOUHSIIOTCSI W KOHKPETIBUPYIOTCS, a TpPeTbH OTOPachIBAIOTCS Kak
3a0MyXIIeHUsA, €CIM HX TIPOBEepKa JaeT OTPHULATEIbHBIA pe3yJbTar.
Pemmaromium  kpuTepueM HCTUHHOCTH THUIIOTE3bI SBISETCS MPAKTHUKA BO
BCEX CBOMX (hopMax, a BCHOMOTATEJBbHYIO pOJIb INPU 3TOM HUIPaeT
JIOTUYECKUNA KPUTEPUI UCTHUHBI.

BrinBukeHre TUNOTE3 — OAWH U3 CaMBIX CJIOXHBIX MOMEHTOB B
Hayke. Benb OHM He CBSI3aHBI MPSIMO C MPEALICCTBYIOIIMM OIIBITOM,
KOTOPBIN JIUIIH JAET TOMYOK K pasMbIIUIeHUsIM. OTPOMHYIO pOJIb UTPAOT
MHTYULUS U TaJlaHT, OTIMYAIOIIUE HACTOSAIIMX YUYEHBIX, IMEHA KOTOPBIX
HaM M3BECTHBI U3 MIKOJIBHBIX Y9eOHUKOB. HTYHINS BakHA TaK ke, KaK
U JOruKa. Beap paccyXeHus: B HAyKe HE SIBISIIOTCS JOKa3aTeIbCTBAMM,
3TO TOJBKO BBIBOABI, KOTOPHIE CBHJETENBCTBYIOT 00 WCTHHHOCTH
paccyXJIeHHl, eClli TOCBUTKA BEPHBI, HO OHM HHUYEro HE TOBOPAT 00
UCTUHHOCTH CaMHX ITOCBUIOK. BBIOOp TIOCBIIOK CBSI3aH C MPAKTHUECKUM
OMNBITOM U HHTYUIUMEH YYEHOTro, KOTOPBIH U3 OTPOMHOTO MHOXKECTBA
SMIHUPUUYECKUX (HaKTOB U 000OINEHHUH JOJDKEH BBHIOPATh JACUCTBUTEIILHO
BaKHbIe. 3aTeM YYEHbI JOKEH BBIABUHYTH MPEANOJIOKECHUE,
oOBsiCHSIIOIIEE 3TU (AaKThl, a TAaKXKE UENbIH PsJl SBJICHUH, elie He
3a)KCUPOBAHHBIX B HAONIOJCHUSIX, HO OTHOCSIIMXCS K JTOMY XKe
Kimaccy coObTuid. Ilpu BBIABIKEHHUM THUIOTE3Bl MPUHAMAETCS BO
BHHMAHHE HE TOJIBKO €€ COOTBETCTBUE SMIIMPUYECKUM JAHHBIM, HO U
TpeOOBaHMS IPOCTOTHI, KPACOTHI 1 IKOHOMHYHOCTH MBIIIIICHHS.
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B ciiydae cBoero noATBEp:KACHUS TUTIOTE3a CTAHOBUTCS TEOPUEH.

Teopust — 370 JOrMYecKd 0OOCHOBAHHAS W TIPOBEPECHHAS HA MPAKTHKE
CHCTEMa 3HAHWH, JAroNias I[EeJOCTHOE OTOOpaKEHHE 3aKOHOMEPHBIX U
CYIIIECTBEHHBIX CBS3CH B ONpeleNicHHOW 00nacTh  OOBEKTUBHOM
PEaTbHOCTH.

I'maBHas 3ajaya TEOpUM — ONHKCATh, CHCTEMATH3UPOBATh U
OOBSCHHTH BCE MHOXKECTBO SMIUPUYECKUX (akToB. VHBIMH clioBamH,
TEOpUsl TPEICTaBIsieT COOOW CHUCTEMY HCTUHHOTO, YK€ JIOKa3aHHOTIO,
MOATBEPIKIACHHOTO 3HAHMS O CYIIHOCTH SIBICHWH, BbICUIYIO (hopMy
HAYYHOTO  3HAHUS, BCECTOPOHHE  PACKPBIBAIOIIYID  CTPYKTYDY,
(yHKIIMOHHPOBAHUE u pa3ButHe H3y4aeMoro 00beKTa,
B3aMMOOTHOIIICHUS BCEX €0 AIIEMEHTOB, CTOPOH U CBS3CH.

Hayuynas Teopuss — D9TO pa3BUBAamOMAsCd CUCTEMa 3HAHUS,
TJIABHBIMH  DJIEMCHTAMH KOTOPOW SIBJSIFOTCS TIPHHIMIBI W 32KOHBI.
Ipunyunvl — 3TO0 HamOojee oOImMMe W BakHbIC (yHIAMCEHTAILHBIC
TIOJIOKEHHSI TEOpPUH. B Teopuu NpHUHIMIBI UTPAIOT POJb HCXOHBIX,
OCHOBHBIX M TICPBHYHBIX MOCBUIOK, 0Opasytonmx (yHIaMeHT Teopru. B
CBOIO O4Yepe/b, COJCPNKAHUE KAKIAOrO0 TPHHIMIIA PACKPHIBACTCS C
TIOMOIIBIO 3AKOHO8, KOTOPBIE KOHKPETH3UPYIOT MPHUHIUIIBI, 00BSICHSIIOT
MEXaHU3M WX JEHCTBHS, JIOTMKY B3aMMOCBS3M BBITCKAIOIIUX W3 HUX
ciencTBuii. Ha mpakTrke 3aKOHBI BBICTYMAIOT B (JOPME TEOPSTUUCCKUX
YTBEPXKICHUH, OTPaXKAIONIMX OOIIUE CBS3M HW3yYaeMbIX SIBJICHUM,
00BEKTOB M TIPOLIECCOB.

PackpbiBasi CymIHOCTH OOBEKTOB, 3aKOHBI WX  CYIIIECTBOBAHUS,
B3aWMOJICHCTBHS, U3MEHEHHSI W PA3BUTHsI, TCOPHS TO3BOJSIECT OOBSACHSITH
W3ydaeMble SBJICHHUS, TIPEICKa3bIBaTh HOBBIC, CIIE HE W3BECTHBIC (AKThI U
XapaKTepU3yIOIIMe WX 3aKOHOMEPHOCTH, IIPOTHO3MPOBAaTh IOBEICHUC
H3y9JaeMbIX OOBEKTOB B OymymieM. Takum oOpa3oM, TEOPHS BBIITOIHSICT
JIBE BaKHEWIIMEe (YHKIMU: OOBSCHEHWE W TpeJcKa3aHue, T.e. HAyYHOE
TpeIBUICHHE.

2.2. MeToAbl HAY4YHOro NO3HaHUA

Hpouecc TMO3HAHUA OKPYXKarouiero Hac Mupa B CaMOM O6IIICM BHUIC
NpeaACTaBIIACT coboit PeIICHUEC pa3HOro poaa 3aaav, BO3SHUKAIOIIHUX B
xXoae HpaKTH‘-ICCKOﬁ JACATCIIBHOCTH 4YC€JIOBCKA. Ot HpO6J'ICMBI peHIaroTCA
IIyTEM HUCIIOJIB30BAHUA 0COOBIX MMpUEeMOB — MCTO/I0B.

Hay4nbIii MeTOx — 3TO COBOKYITHOCTh ITPUEMOB U OIleparivi
MPAKTUYECKOTO U TEOPETUUECKOr0 MO3HAHMS JEHCTBUTEIBHOCTH.

OHU ONITUMH3HUPYIOT ACATCIHFHOCTD YEJIOBEKA, BOOPYKAIOT €TO
HanOoJIee parMoOHAIEHBEIME CITIOCOOAMH OPTaHNU3AIINHN ICITEITHHOCTH.
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Ha smnupuyeckom ypoBHe nporcxomut coop (hakToB U UHPOpMAIIUU
(ycranoBienrne (HakTOB, WX pErHCTpallds, HAKOIUICHHE), a TaKkKe HX
onucaHue (M3JIokeHue (HaKTOB M UX NIEPBUYHAS CUCTEMATH3AIINSA).

Teopemuueckass CTOpOHA CBSI3aHA C OOBACHEHHEM M 0000IEHHEM
(hakToB, CO3/TaHNEM HOBBIX TCOPUH, BBIJIBUKEHUEM THIIOTE3, OTKPHITHEM
HOBBIX 3aKOHOB, a TAKXXE MPEJICKa3aHUEM HOBBIX (DAKTOB B paMKax 3THUX
Teopuil. C MX MMOMOIIBIO BhIPA0ATHIBACTCS HAydHAs KapTUHA MHpPA, 4TO
Ba)KHO JIJIsl OCYIIECTBIICHUSI MUPOBO33PEHUYECKOM (DYHKIIMU HAYKH.

B ocHOBe METOJIOB HAayKH JICKHT EIUHCTBO OMIMPHUUYCCKUX W
TEOPETUYECKUX CTOPOH. OHU B3aUMOCBS3aHBI U OOYCJOBIMBAIOT JIPYT
npyra. Vx pa3spbIB, WM MPEUMYIIECTBEHHOE PAa3BUTUE OJHON CTOPOHBI
3a CUeT JIPYroi, 3aKpbIBacT MyTh K IPABHJIHHOMY IMO3HAHHUIO MPUPO/IBL:
TEOPHSI CTAHOBUTCS OECIPEAMETHOM, OMBIT — CJICTIBIM,

I[lomuMo  BBIENCHUS JBYX YPOBHEW T[O3HAHUS, B  OCHOBY
KJIacCU(HUKAIMY  HAyYHBIX  METOJAOB  MOXKET OBITh  IOJIOXKEHA
MPUMEHSIEMOCTh METOJIa, BO3MOXKHOCTh €0 HCIIOJB30BaHHS B Pa3HBIX
cdepax 4eNnoBeUeCKOM JEITeIPHOCTH. B TaKOM cliydae MOXKHO BBIJICTUTH
o011e, 0cOOCHHBIC M YaCTHBIE METOBI HAYYHOTO MIO3HAHUS.

O6wme meToAbl HAYYHOro NO3HaAHUA

OOmme Meromsl TMO3HAHUSI KacaroTCs JIIOOOTro TMpenMera, JIo0oi
Haykh. OTo pa3muyHble (OpMbI METOJa, JaoIIEro BO3MOXKHOCTB
CBSI3BIBATh BOCJIMHO BCE CTOPOHBI Ipoliecca MO3HAHUS, BCE €ro CTYICHHU.
Jt10, ckopee, oOmedmmocohckue MeToAsl IMO3HaHUA. B uctopuu
¢umocohprr  MOXKHO HAWTH TOJABKO JBa TakuX MeToga —
Metadm3nueckuii U guanektudeckwii. Jlo konma XIX B. B Hayke
TFOCHOJCTBOBAN MeTaDH3NUCCKUA METOJI, M JMIIb ¢ XX B. OH YCTYIIHI
CBOEC MECTO ITHAICKTMICCKOMY MeTOoAy mMmo3HaHusa. Oba 3THX MeTona
JIATITh HAMEYArOT TPaHHUITH TTO3HAHMS.

YacTHble meTOoAbI Hay4YHOro no3HaHusa

Yacmuvle METOJBI HAYyYHOTO TIO3HAHUS — OTO CICIHATbHBIC
METOTbI, IEHCTBYIONTHE TOJIBKO B MpeaeiaX OTASIHHON OTPaciu HAyKH.
TakoB, B 9acCTHOCTH, METOJ KOJBIICBAHWUS NTHI], TPUMCHICMBIA B
3o0moru. MHOTIAa dYacTHBIE MeETOABI MOTYT HCIIONB30BAThCS 34
npeneiaaMu ToW 00JacTH 3HAHUSA, B KOTOPOH OHHM BO3HHMKIH. Tak,
MeToabl (DM3WKH, MPUMEHSIEMBIE B JIPYTHX OTPACIAX €CTECTBO3HAHUSA,
MPUBEIHM K CO3JAHUIO aCTPO(MHU3UKH, TeO(DU3UKH, KPHCTALIOPH3UKU U
JPYTUX MEXKIUCHUIUIMHAPHBIX Hayk. Hepenko mpuMeHseTcss KOMILIEKC
B3aMMOCBSI3aHHBIX YaCTHBIX METOJOB K H3YYEHHMIO OJIHOTO ITpeaMeTa.
HampumMep, MoJekymspHas OHOJOTHS OIHOBPEMEHHO IIOJB3YeTCs
MeTOAaMHU (PU3UKH, MATEMATHKH, XUMHUH, KHOCPHETUKHU.

XOTs 4acTHBIC METOMABI M CIIOCOOBI MCCIIEAOBAaHUSA B Pa3HBIX HayKax
MOTYT 3aMETHO OTIUYATHCS APYT OT APYyTa, OMHAKO OO TIOIX0 dTHX
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METO/IOB K IPOIIECCY MO3HAHUS OCTACTCS B CYIIHOCTH OJHUM M TEM XKe.
Bce oHm ompedensror TakTHKy — HcclenoBaHus.  CTpareruro
HCCJIEIOBAHUS OMPEAETSIOT 0COOCHHBIE METO/IBI Mo3HaHusg. Kpome Toro,
BCE YACTHBIC METOJBI IMIO3HAHUS CBSI3aHBI C ONPEICIICHHBIMA CTOPOHAMH
WM COYETAaHUSIMH OCOOCHHBIX METOOB.

Ocob6eHHble MeToAbl HAy4YHOro NO3HaHUA

OCO6CHHI)IC METOAbI HAay4YHOI'O IIO3HaHUA HCIOJIb3YIOTCA
OOJIBIITMHCTBOM HAyK Ha pa3HbIX JTallax MO3HaBaTEILHOMN JACATCIIbHOCTH
M KacaroTCsl OIpeAeIeHHONH CTOPOHBI M3y94aeMoro MpeaMeTa Wi prueMa
uccnenoBanus. VIMEHHO cpelri OCOOEHHBIX METOIIOB MOXKHO BBIJIENTUTH
SMIMPUICCKUA ¥ TCOPETHUYCCKUI YPOBHH TO3HAHWA. TakuM 00paszom,
CYIIECTBYIOT OCOOCHHBIE METOIBI, TIPOSBIISTFOIIIAECS:

* Ha YMIIAPUYECKOM YPOBHE ITO3HAHUS (OCOOCHHBIE IMITHPHUECKUE

METOBI);

* Ha TEOPETHYECKOM YPOBHE MO3HaHUs (0OCOOCHHBIE TEOPETUUECKHE
METO/bI);

* METO/IbI, ICHCTBYIONIHNE KaK HA SMITUPUICCKOM, TaK U Ha
TEOPETHYCCKOM YPOBHSIX TIO3HAHHS (0COOCHHBIC YHUBEPCATIbHBIC
METOJIBI).

OcTaHoBUMCSI TOJPOOHEE HA OTHX TPEX TPYyMHIax OCOOCHHBIX

METOJIOB HAyYHOTO TTO3HAHHS.

2.3. OcobeHHble aMnupuyeckme metoabl
Hay4HOro No3HaHus

K ocobennpIM OMIIMPUYCCKUM METOAAM Hay4YHOI'0 IIO3HaHHA
OTHOCATCA HaGJ'IIOI[CHI/IC, HU3MEPCHHUE U OKCIICPUMEHT.

Hao6niogeHve

HabmroneHue — 3To 11e1eHaITPaBICHHbBIN CTPOTH TIPOLIECC BOCIIPHUSTHS
TIPEIMETOB ACHCTBUTEIIHHOCTH, KOTOPBIE HE JOJDKHBI OBITh H3MEHEHBI.

CylIHOCTRIO  HAOIMOACHUS SBIIIETCS YYBCTBEHHOE  OTPaKEHUE
MPEAMETOB M SIBJICHUH OOBEKTHBHOIO MHpa, B XOJA€ KOTOPOrO MbI
MojlydaeM HEKYI0 [MEepPBHYHYI0 HMHpOpManuio o0 Hux. I[lostomy
HCCJIEIOBAaHUE JIOOBIX HHTEPECYIONINX OOBEKTOB OKPY)KAIOIIEro Hac
MHpA Yallle BCEro HaYMHAIOT ¢ HAOJIIOACHMUS, U JIUIIb 3aTeM IEPEXOAIT K
JPYTHM METOJaM H3yUCHHS.

Pe3yipraTtel HAOMIOAEHUS JOKHBI (DHKCHPOBATHCS B OIMCAHHM,
OTMEUAIOIIEM T€ CBOMCTBA M CTOPOHBI M3yd4aeMOI'0 OOBEKTa, KOTOPHIC
SIB-
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JSFOTCS TIPEAMETOM HCCIIE0BAaHUS ydeHOro. Takoe omucaHue JOJKHO
6I>ITI) MAaxKCHMaJIbHO IIOJIHBIM, TOYHBIM H O6’beKTI/IBHI)IM. BC[II) OHO
JOJDKHO JaTh JIOCTOBEPHYIO W aJCKBAaTHYIO KapTHHY H3Yy4aeMOro
sBIIeHNS. VIMEHHO OmmcaHWs pe3ylbTaTOB HAOIIONCHUH COCTAaBISIOT
SMIHUPUIECKUH 0a3MC HAyKH, HA UX OCHOBE CO3JAIOTCS] SIMITUPUYCCKHE
0000MIIeHHSI, CUCTEMATH3AIIUN U KIIACCH(UKAIIHH.

M3mepeHne

HN3mepenue — »5TO OmpeAeieHUE KOJIUYECTBEHHBIX 3HAUYEHUM
(XapakTepuCTHK) W3y4aeMBIX CTOPOH WJIM  CBOWCTB  OOBEKTa
WICCIIEIOBAHMS C TIOMOIIIBIO CTIEIIHANBHBIX TEXHUIECKHIX YCTPOMCTB.

OTH yCcTpoWcTBAa MOTYT paboTaTh Kak B pyKax dYelIOBEKa, TaK M B
aBTOMaTH4YeCKOM pekuMe. COBpEeMEHHbIE KOMIIBIOTEPB O3BOJIIOT
[IPOBOAUTH HE TOJNBKO MPOLEAYPY H3MEPEHHUs, HO M 00pabaThIBaTh
MOJTy4EHHbIE JaHHBIE.

Bonburyto pons B McClienOBaHMN WIPAlOT €OMHHLBI W3MEPEHUS —
3TaJIOHBI, ¢ KOTOPBIMU CPAaBHUBAIOTCS MOTy4YEHHbIE faHHbIe. OHU MOTYT
OBITb OCHOBHBIMHU, WM Oa3UCHBIMH, ¥ NPOU3BOIAHBIMH, BBHIBOJUMBIMU
13 HUX C IOMOIIBI0 MaTEMAaTHUECKUX OIIEPAIHH.

3a mocrneaHue dYeThlpe Beka OYpHOTO Da3BUTHSI €CTECTBO3HAHUS
00pa3oBaroCh MHOXECTBO Pa3IMYHBIX CHCTEM €AWHHIl U3MEPEHUs, UYTO
3aTpydHsuio paboTy yueHeix. [lostomy B 1960 r. ['eHepanbHas
KOoH(epeHIUs Mo MepaM U BecaM NpHHsIa MeXIyHapoJHYIO CHCTEMY
enuann — CH. Ona GasupyeTcs Ha CeMH OCHOBHBIX (MeTp (M) —
eIWHMLA JJIMHBI, KHJIorpaMM (KI') — eIMHHUIA Macchl, CeKyHaa (¢) —
eIMHHLIA BPEeMEHH, amnep (A) — cuila dICKTPUIECKOrO TOKA, KEJIbBHH
(K) — TepmonnHaMuueckasi TemiiepaTypa B Ipagycax, KaHaena (Ka) —
CHjla CBETa, MOJNb — KOJHMYECTBO BEIECTBA) M NIBYX IOMOJIHUTEIBHBIX
(pamuan (pam) — TUIOCKHM YroJ, crepaguaH (Cp) — TEIeCHBIH yroi)
enmaunax. CeromHs OoJblias 4YacTh W3MEPHUTEIBHBIX MPUOOPOB
rpagyupyeTcs B 3TUX €ANHUIIAX.

Ha ocHOBaHMM HaHHBIX €IUHUL] U3MEPEHUS BBEIICHBI NPOM3BOIHBIE
€IMHHUIIBl — IUIOIAAN, 00beMa, 4aCTOThI, CKOPOCTH, YCKOPEHUS U IIp.

PazButue Hayku HembIcmMMO 0€3 Pa3BUTHS  M3MEPUTEIbHON
TeXHUKH. MOXHO TOBOPUTH Kak O COBEpIIEHCTBOBAHWU IABHO
W3BECTHBIX NPUOOPOB, TaK M O IOSBIEHUHM NPHHLIUINAAIBHO HOBBIX
WHCTPYMEHTOB, CKOHCTPYHPOBAaHHbBIX HA OCHOBE HEAABHO IIOSIBUBIINXCS
B HaYKE TUIOTE3 U TEOPHUIA.

YacTHbIM ciTyyaeM M3MepeHusi sBisiercs cpaghenue. OHO IO3BOJISET
OLICHUTb PA3IN4HbIE OOBEKTHI U COOTHECTH UX IPYT C IPYToOM.
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JKCnepuMeHT

OKkcnepruMeHT — 0oJiee CIOKHBIA METO]] SMIIUPHYECKOTO TTO3HAHHUS
10 CPaBHEHUIO C HAOIOJICHNEM, 0€3 KOTOPOTO OH HE OOXOIUTCS.

JKeNepuMeHT — 3TO 1IEJICHAIIPABJICHHOE U CTPOr0 KOHTPOJIUPYEMOE
BO3JEHCTBHE HCCIIENOBATENsd HAa HMHTEPECYIOIIUI €ro OOBeKT Juis
W3YYEHUS PA3IU4HbIX €r0 CTOPOH, CBA3EH M OTHOLLICHUI.

TakuMm o00pa3oM, B XOA€ DOKCIEpPHMEHTA YUYEHBId MOXKET
BMEIIIHNBAThCS B €CTECTBEHHBIM XO/1 IPOLIECCOB, IPEOOPa30OBLIBATE OOBEKT
HCCIIEIOBAHMS, IIOMEIIATH €r0 B MCKYCCTBEHHBIE YCIIOBUSL.

Crerudrka SKCIIEpUMEHTA COCTOUT TAK:KE B TOM, YTO OH IIO3BOJISCT
YBHAETh O0OBEKT WIH IIPOLIECC B «UHCTOM» BHIE 3a CYET MAKCHMAILHOIO
HCKJIIOYEHHUST BO3JEWCTBHS IIOCTOPOHHHX (AaKTOpoB. Beab B OOBIYHEIX
YCIOBUSX BCE MPUPOAHBIC IPOLIECCH KpaliHe CIO0KHBI M 3aIlyTaHHEI, HE
MOJTAIOTCS  TMOJHOMY  KOHTPONIO W yhOpaBieHuio.  [loaTomy
IKCIIEPUMEHTATOP OTHEIISIET CYIIECTBEHHEBIE (haxTopsI oT
HECYIIECTBEHHBIX M TEM CaMbIM 3HAYUTEIBLHO YIIPOINACT CHTYAIHIO.
Takoe yIpoIleHrne CIoco0CcTByeT Ooyiee TIyOOKOMY MOHMMAHHMIO CYTH
SIBIICHUI M IIPOLECCOB U JAET BO3MOXKHOCTh KOHTPOJIHUPOBATH HEMHOTHE
Ba)KHBIC /IS JAHHOTO 3KCIIEpUMEHTa (PaKTOPBI U BETHUHHBL.

2.4. OcobeHHble TeopeTuyeckne metToabl
Hay4YHOro nNo3HaHuA

AGcTparupoBaHue, ngeanusauus, opmanusaums

K ocobenHpIM MeTOaM HAYYHOTO TO3HAHUSI OTHOCSATCS TPOIEITyPHI
abCcTparupoBaHus W WJICAU3allUM, B XOAE KOTOPBIX 00pa3yroTcs
HAy4YHBIC TIOHATHS.

Aﬁcmarnponam/le — MBICJIICHHOC OTBJICYCHHEC OT BCEX CBOﬁCTB,
CBS3€il U OTHOIICHUH n3ydyacmMoro O6’bCKTa, KOTOPBIC NPCACTABIIAIOTCA
HECYNICCTBCHHBIMM IJIsA HaHHOI;’I TCOpUHU.

Pesynprar mporecca aOcTparvpoBaHUs Ha3bIBACTCS abCmMpaKyuetl.
[Tpumepom aOCTpakImii SBISIOTCS TaKUE MOHATHS, KaK TOYKA, MpsMasi,
MHOECTBO U T.J.

Hnpeanusaumusi — 3TO omepaiysi MBICJICHHOIO BBIACICHHUS KaKOIo-
JI100 OJHOTO, BaKHOTO IS JaHHOM TEOPHUH CBOMCTBA MJIM OTHOILIEHUS
(He o00s3aTeNnbHO, YTOOBI 3TO CBOWCTBO CYIIECTBOBAJIO pEallbHO), U
MBICJICHHOT'O KOHCTPYHUPOBaHHS 00bEKTa, HAJICJICHHOIO 3TUM CBOMCTBOM.
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HMeHHO moCpeaCcTBOM MeaIn3allii 00pa3yroTCs TaKKUe IMOHATHS, KakK
«abCOIIIOTHO YEepHOE TENO», «HMICATbHBIN rasy, «aToM» B KIACCHYECKOH
¢usuke u T.4. [lomydeHHble TakuM 0Opa3oM HjcalbHble OOBEKTHI B
JEHCTBUTENBHOCTH HE CYIIECTBYIOT, TaK KaK B IIPHPOJIE HE MOXKET OBITh
MPEIMETOB U SIBJICHUN, UMEIOIIUX TOJIBKO OJTHO CBOMCTBO MJIU KA4YECTBO.
B 3TOM cocTOHT II1aBHOE OTJIMYKE UICATHHBIX 0OBEKTOB OT A0CTPAKTHBIX.

®opMaIH3aIUsA — HCIIOIH30BaHUE CIICIIHAILHON CHMBOIMKHA BMECTO
peanbHBIX 00BEKTOB.

SApkuM  mpumepoM  GopMalu3alMd  SBISETCA  LIMPOKOE
WCIIOJIb30BAaHNE MATEMAaTHYSCKOH CHMBOJMKA M MaT€MaTHYECKHX
METOIOB B ecTecTBO3HaHMM. dopmanusaius JaeT BO3MOKHOCTb
HCCIeAoBaTh OOBEKT O3 HEMOCPEACTBEHHOrO OOpalleHUS K HEMYy H
3aMKChIBATH TOJyYCHHBIC PE3YNIbTaThl B KPATKOW M YeTKOH (hopme.

UHaykumsn

HHayKIMsa — METO[ HAy4YHOIo IMO3HAHHS, MPEACTaBIISIOMUN Co00i
(hopMyTHUPOBaHHE JIOTHYECKOIO YMO3aKIIOUCHHUS IyTeM O000IIeHNs
JAHHBIX HAOMIOACHHMS M 3KCIEPUMEHTA, MOJyUYeHHEe OOIIEero BEIBOJA Ha
OCHOBaHUM YaCTHBIX MOCBIIOK, JIBUKCHUE OT YaCTHOTO K 00IIeMY.

PaznmuyaroT moOSHYIO W HENOJHYI WHAYKIUIO. [lonnas uHOyKyus
CTPOHUT OOIIMK BBIBOJ HAa OCHOBAHHMH HM3YYCHHS BCEX IPEAMETOB HIIH
SIBIICHUHM JAHHOTO Kiacca. B pesynbTare MOIHON MHAYKIHN TOJTYYeHHOE
YMO3aK/IIOUCHHEe HMEET XapakTep JOCTOBEpHOro BhiBoga. Ho B
OKPY’KAloIlleM HaCc MHPE HE TaK MHOrO IOJOOHBIX OOBEKTOB OJHOIO
KJIacca, YHCIIO KOTOPBIX OrPAaHMYCHHO HACTOJIBKO, YTO HCCIICAOBATEb
MOJKET U3YUUTh KaXIbIi U3 HUX.

ITosToMy ropasmo Jaiie ydeHbIe IPUOCTAIOT K HenoaHoU UHOYKYUL,
KOTOpasi CTPOUT OOIIMH BRIBOJI HA OCHOBAaHUU HAOIIOACHUS
OrpaHUYEHHOr0 YKCiia (aKTOB, €CIIM CPEIH HUX HE BCTPETHIINCH TaKHe,
KOTOpBIE IPOTHBOPEYAT MHAYKTUBHOMY yMO3aKitoueHuio. Hampumep,
€CJIM YUYCHBIN B CTa WK OoJiee Cilydasx HaOJIF0daeT OJUH U TOT JKe
(haxT, OH MOJKET CJIENIaTh BBIBOJ, YTO 3TOT (DM EKT NPOSIBUTCS U TIPU
IPYTHUX CXOJI HBIX 00CTOsITEIbCTBAX. ECTECTBEHHO, UTO JOOBITAas TAKMM
IyTE€M MCTHH HEIOJIHA, TOJYYCHHOE 3HAHHE HOCHUT BEPOSTHOCTHBIN
XapakTep U Tpe OyeT JOMOIHUTEIIBHOTO TOATBEPIKICHHS.

Denykuus
MHIyK1Msg He MOXKET CYIIECTBOBATh B OTPHIBE OT JIETYKIIMH.

Jeayxkuusi — METOJ HAyYHOTO ITO3HAHUS, IPEICTABISIIOIIMNA COOO0M
MTOJTyYe€HUE YACTHBIX BBIBOJAOB HAa OCHOBE OOIIMX 3HAHHWM, BBIBOI OT
00IIIeTO K YaCTHOMY.
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JenykTuBHOE yMO3aKIIIOUEHHE CTPOMTCS IO CIEIYIOIIed cxeme: Bce
mpenaMeThl kimacca A 00JagaloT CBOMCTBOM B, MpeaMeT a OTHOCUTCS K
KJaccy A, cnenoBaTeNnbHo, a 00iaaaet ceoricteoM B. Hanpumep: «Bce mromu
CMepTHBD; «/BaH — "erioBex»; ciemoBare’sHo, «VBaH — cMepTEH.

Jenykiuss Kak MeTOJ TO3HAaHUS HCXOAWT M3 YXKe MO3HAHHBIX
3aKOHOB W TpUHIMIOB. [lo3TOMy METOJ NeAyKIMH HE TIO3BOJISET
TIOJYYHUTh CONEPXKATENIFHO HOBOTO 3HaHWS. Jlemykmmsi mpenacTaBiseT
c000# JHIIH CIOCO0 JOTMYECKOTO Pa3BEPTHIBAHUS CUCTEMBI MOJIOKEHUH
Ha 0a3e WCXOJHOTO 3HAHWA, CMOCOO BBISBIECHUS KOHKPETHOTO
colep)kaHus OOIIENPUHATBIX IMOCHUIOK. [I0o3TOMYy OHa HE MOXKET
CYIIECTBOBATh B OTPBIBE OT MHAYKIWHK. Kak MHAYKIUS, TaK U IS TyKIIHS
HE3aMCHHUMBI B MTPOLICCCEC HAYYHOT'O IMO3HAHUA.

NunoTe3sa

Pemrenne mro0oii HaydHOM TIPOOJIEMBI BKJIIOYACT BEBIABUIKCHHE
Pa3IUYHBIX JOTaJ0K, MPEINONI0KEHHIH, a Jalle BCero 0ojice MM MEHEe
00OCHOBAHHBIX THIIOTE3, C MOMOIIBI0 KOTOPBIX HCCICAOBATENb IIBITACTCS
OO0BACHUTH (DAKTBI, HE YKJIA/ILIBAIOIIIUECS B CTAPHIC TCOPUH.

I'mnoTte3a mpejicTaBisgeT cO00M BCSIKOE MPEINONIOKCHUE, TOTAIKY
WIH  TpEeACKa3aHWe, BbIABMIaeMOC I  YCTPAHCHHS  CHTYaIlMd
HEOTIPE/ICIICHHOCTH B HAYYHOM UCCIICIOBAHUH.

H03TOMy THUIIOTE3a — 3TO HE JOCTOBEPHOEC, a BEPOATHOEC 3HAHNUE,
HUCTUHHOCTD WJIH JIOJKHOCTb KOTOPOI'o €1IC HE YCTaHOBJICHA.

2.5. OcobeHHble yHuBepcaribHble MeToAabl
Hay4YHOro no3HaHus

K YHUBEPCATIbHBIM METOAaM HAYYHOI'O ITO3HAHUA OTHOCATCA
aHaJiorvus, MOACJINPOBAHUE, aHAJIIN3 U CUHTES.

AHanorus

AHaJIOrusi — METOJ] TIO3HAHHA, TIPU KOTOPOM IPOUCXOANT TEPEHOC
3HAaHWSA, TIONyYEHHOTO TPH PACCMOTPEHHH KaKOTo-TH0O OIHOTO
00BeKTa, Ha IPYTOH, MEHEE N3yUEHHBIN, HO CXOXKHU C TIEPBBEIM O0BEKTOM
M0 KaKMUM-TO CYIIECTBEHHBIM CBOHCTBAM.

MeTon aHanoruu OCHOBBIBAETCS HA CXOJICTBE MPEIMETOB IO PAIY
KaKuX-THOO MPU3HAKOB, IPUYEM CXOJICTBO YCTAHABINBACTCS B
pe3ynbTare
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CpaBHEHHMS MPEAMETOB Mexay coboi. TakuM 00pa3oM, B OCHOBE METOAa
AQHAJIOTUU JICXKHUT METO]] CPAaBHCHHSL.

[IpuMeHeHHe MeTOAa aHAJIOTMH B HAyYHOM IIO3HAHMM Tpebyer
OTIPEJICIIEHHON OCTOPOXHOCTH. [le/I0 B TOM, YTO MOXKHO MPHUHATH YHCTO
BHEIIIHEE, CIy4alHOE CXOACTBO MEKIy JBYyMsS OOBEKTaMu 3a
BHYTpPEHHEE, CYIIECTBEHHOE, U Ha TOM OCHOBAaHHM CIEJIaTh BBIBOI O
CXOJICTBE, KOTOPOrO0 Ha caMOM jejie HeT. Tak, XOTs H Jiolladb, U
aBTOMOOWJIbL HCITOJIB3YIOTCSA KaK TPAHCIOPTHBIE CPelCTBa, OBLIO ObI
HEBEPHBIM IIEPCHOCHUTH 3HAHHS 00 YCTPOMCTBE MAIIMHBI HA aHATOMMIO
u (hu3uoIOTHIO JIomaay. JlaHHas aHaJIoThs OYIET OMMTUOOYHOM.

Tem He MeHee, METO/T aHAJIOTHH 3aHUMAeT HAMHOTO 00JIee 3HAYMMOC
MECTO B ITO3HAHUM, YEM 3TO MOXKET TI0Ka3aThCsl Ha TICPBBIN B3N, Benn
aHAJIOTHs HE TPOCTO HaMEYaeT CBS3U MEXIy SBJICHHSIMU. BaxHentien
0COOCHHOCTBIO TTO3HABATEIHHON JEATEILHOCTH YEJIOBEKA SBJISICTCS TO,
YTO HAallle CO3HAHWE HE CHOCOOHO BOCIPHUHSITH a0COJIOTHO HOBOE
3HAHUE, €CJIH y HEr0 HET TOYCK CONPHUKOCHOBEHHUS C YK€ M3BECTHBIM
HaM 3HaHHEeM. VIMEHHO [03TOMY MPH 00BACHEHUH HOBOTO MaTepHaa Ha
3aHATUSAX BCerga IMpUOeraroT K MNpUMEpaM, KOTOPbIE M JOJDKHBI
MPOBECTH aHAJIOTHIO MEXY U3BECTHBIM W HEM3BECTHBIM 3HAHUCM.

MogenuposaHue

MeTto/1 aHAJIOTHH TECHO CBSA3aH C METOIOM MOACITHPOBAHUS.

MeTton MoOAETUPOBAHMSI TIPEATIONIAraeT M3y4deHHE KaKUX-THOO
O00BEKTOB TOCPEACTBOM HX MOZACICH C MaIbHEHIINM TIEPEHOCOM
MTONTYYEHHBIX JAHHBIX Ha OPUTHHAI.

B ocHOBe 3TOro MeToma JIEKHT CYIIECTBEHHOE CXOJCTBO OOBEKTa-
OpUIHHajIa U ero mMoaend. K MoaeaupoBaHHIO CIeIyeT OTHOCHUTBCS C
TOH K€ OCTOPOXKHOCTBIO, YTO M K aHAJIOIUH, CTPOr0 YKa3bIBaTh MPEIEIIbI
Y TPAHUIIBI IOIMYCTUMBIX IIPU MOZETHUPOBAHUH YIIPOIICHHUH.

CoBpeMeHHOH HayKe M3BECTHO HECKOJIBKO THIIOB MOJEIMPOBAHU:
[IPEAMETHOE, MBICJICHHOE, 3HAKOBOE U KOMITBIOTEPHOE.

Tlpeomemnoe mooenuposanue NPEICTABIIECT COOOH HCIONB30BAHUE
MOJEJICH,  BOCIPOM3BOASMIIMX  ONpPEACICHHBIE  I'€OMETPHUYCCKHE,
(usuuecKue, AVMHAMHYCCKHE WIM (PYHKIMOHAILHEIE XapPaKTE€PHUCTHKH
mpoToTna. Tak, Ha MOAEISX HCCIAEIYIOTCS —a’3pOJHHAMHYCCKHUE
KayecTBa CaMOJICTOB M JPYTrUX MAIHH, BEACTCA Pa3padOTKa pasId4HbIX
COOpYKeHUH (TIOTHH, 3JEKTPOCTAHLIHH H JIp.).

Mbvicnennoe moolenuposéanue — 3TO HWCIOIB30BAHUE Pa3IHUHBIX
MBICJICHHBIX ~TpEACTaBIcHHH B (GopMe BOOOpaXkaeMbIX MOJEIICH.
[llupoko wu3BecTHA HOcaibHAs IUIAHETapHAs MOJCIb aTomMa 0.
Pesepdopna, HanommuaBmias — COJHEYHYIO  CHCTEMY:  BOKDPYT
MOJIOYKUTEIIBHO 3aPsHKECHHO-
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ro sapa (ConHIa) Bpalladuch OTPHLATENHHO 3apshKEHHBIE DIIEKTPOHBI
(TumaHeTh).

3uaxosoe (cumsonuueckoe) modenuposanue WCTONB3YeT B KayecTBe
MOJICJICH CXeMbl, 4YepTeku, (opMmysbl. B HHMX B yCIOBHO-3HAKOBOMA
(dbopMe OTpaXkaroTCsl KaKue-TO CBOWCTBA OpUTHHANIA. Pa3sHOBHIHOCTHIO
3HAKOBOTO SIBJISIETCSI MATEMATUYECKOE MOJIEIMPOBAHHE, OCYIIECTBIIIEEMOE
CPEACTBAMU MATEMAaTHKH M JIOTMKH. SI3bIK MAaTEeMATUKU I103BOJIIET
BBIPa3UTh JFOOBIE CBOWCTBA OOBEKTOB W SBIEHWH, ONHCaTh WX
(hYHKIMIOHUPOBAHUE WM B3aMMOACHCTBHE C IPYTHUMH OOBEKTAMH C
[OMOLIBIO CHUCTEMBbl ypaBHeHMi. Tak co3maerca MaTeMaTH4ecKas
MOZEJNb SBJICHHS. YacTO MareMaTHYECKOEe MOJECIMPOBAHUE COUYETAETCS C
MPEeIMETHBIM MOAEIUPOBAHUEM.

Komnvromeproe Modenuposarue TTOJTYIHIIO IITUPOKOE
pacIpocTpaHeHHe B TOCNICAHEEe BpeMs. B maHHOM ciaydae KOMIIBIOTED
SIBIISTCTCS OJTHOBPEMEHHO u CPEIICTBOM, u 00BEKTOM

9KCIIEPUMEHTAIIHOTO  WCCICHOBAHUS,  3aMEHSIOLIMM  OpPUTHHAIL
Mogenpio IpH 3TOM SIBIISIETCS] KOMITBIOTEPHAs Iporpamma (ajaropuTm).

AHanus

Anamm3z — METOJ, HAY4YHOI'0 IIO3HaHWA, B OCHOBY KOTOPOIO
MOJIOKEHA Tpoueaypa MBICJIICHHOIO WM PCeaJIbHOIO PaCHJICHCHUA
npeaMeTa Ha COCTABJIAOIINE €0 YaCTHU U UX OTACIIbHOC U3YUYCHUC.

OTa mporeaypa CTaBUT CBOSH HEJIbI0 TIepeXo ] OT U3YYCHHUS 1eJIoro K
M3YYCHHUIO €r0 YacTed M OCYIIECTBIACTCS MyTeM aOCTParHpOBaHUSA OT
CBSI3U ATUX YacTed JPYT ¢ APYTOM.

AHanmu3 — oOpraHMyHas COCTaBHAs 4YacTh BCSKOIO HAay4YHOTO
HCCIICIOBAHUS, SBJISIOINAsACA OOBIYHO €ro IIEpPBOH CTaguel, Koraa
HCCIIEZIOBATENb TIEPEXOANT OT ONHCAHWS HEPACWICHEHHOTO H3ydaeMOTO
00BEKTa K BBIABICHHIO €r0 CTPOSHHS, COCTaBa, a TaKKe CBOWCTB H
nmpu3HaKoB. JII TOCTWKEHHST OOBEKTa Kak eIUHOTO  IIEJIOTO
HEJ0CTAaTOYHO 3HATh, M3 YeT0 OH COCTOUT. BaXKHO MOHATH, KaK CBS3aHBI
JIPYT C IPYTOM COCTaBHBIE YaCTH O0BEKTA, a 3TO MOYKHO CAENATh, JHIIIb
M3YYWB UX B €IUHCTBE. JJIsI 5TOTO aHAJIN3 TOTOHSICTCS CHHTE30M.

CuHTE3

Cunres — MCETOJ] HAY4YHOI'0 IIO3HaHUA, B OCHOBY KOTOPOI'O
MOJIOKCHA Ipoueaypa COCAUHCHHSA PAa3JIMYHBIX 3JICMCHTOB NPEAMETAa B
€ANHOC LICTIOC, CUCTEMY, 0e3 4ero HeBO3MOKHO I[ef/’ICTBI/ITeJ'H:HO HAay41HOC
MO3HAHUEC 3TOTO MpeAMETA.
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CuHTE3 BBICTYIACT HE KaK METOJ KOHCTPYMPOBAHHsI IIEJIOT0, a KaK
METOJI TIPECTaBJICHHUS 1IENOT0 B (hOpMe SAMHCTBA 3HAHUM, MMOJTyUYECHHBIX
C TIOMOIIbIO aHaNMM3a. BakHO MOHAThH, YTO CHHTE3 BOBCE HE SIBISACTCS
OpOCTBIM MEXAaHHYCCKUM COCAMHCHHEM pPA3bCAMHCHHBIX JJICMCHTOB B
eanHyto cucteMy. OH IOKa3bIBa€T MECTO M POJIb KKIOTO JJIEMEHTA B
3TOU CUCTEME, €TI0 CBA3b C APYIrHMMH COCTAaBHBIMH 4YaCTAMH CHUCTCMBI.
Takum 00pa3oM, IMpU CHHTE3C MPOHMCXOAHUT HE MPOCTO OOBEIAHHEHHE, a
0000I1IcHIEe aHATMTUYECKN BBIJCIICHHBIX M HM3YYEHHBIX OCOOCHHOCTEH
00BeKTa.

CunTe3 — Takas ke Heo0X0auMast YaCTh HAyYHOrO IMO3HAHUS, KaK U
aHaJlu3, U UAET BCICH 3a HUM. AHAJIM3 M CHHTE3 — 3TO JIBE CTOPOHBI
€MHOr0 aHAJIUTHUKO-CHHTETHYECKOIO METO/a IMO3HAHUSA, KOTOpPbIe HE
CYIIECTBYIOT APYT 0€3 mpyra.

Knaccudmkauums

Knacendukanusi — MeToJ HAyYHOrO TMO3HAHUS, TO3BOJISIOIIMIA
OOBEAMHUTL B OJUH KJIacC OOBEKThI, MAKCHMAJIBHO CXOIHBIC APYT C
JIPYTOM B CYIIECTBEHHBIX MPU3HAKAX.

Knaccugukaiys mo3BoisieT CBeCTH HAKOILICHHBIH MHOT0OOpa3HBIi
MaTepuall K CPaBHUTEIBHO HEOOJBIIOMY YHCITY KJIacCOB, THIIOB M (hOPM,
BBISIBUTh HCXOJHBIC CIUHHUIBI aHajau3a, OOHAPYKHTHh YCTOMYUBBIC
MpHU3HAKK U OTHOIICHU:. Kak mpaBuiio, Kiaccu(HKaIUN BBIPAXKaIOTCS B
BHJIE TEKCTOB HA €CTECTBEHHBIX SI3BIKAX, CXEM U TAOJIHII.

PaznooOpa3re MeToI0B HAYYHOT'O TO3HAHHUS CO37acT TPYAHOCTH B
WX WCTONB30BaHUM W TMOHMMAHWH WX 3HAYMUMOCTH. OTH TPOOJIEMBI
permaroTcs 0co00i 00JIaCThI0 3HAHHMS — METOAOJIOTHEH, T.. YUCHHEM O
MeTojax. Baxkwueimas  3agada  METOHOJIOTMH —  H3y4YCHHE
MIPOUCXOXKICHHS, CYITHOCTH, d(PHEKTUBHOCTH U IPYTHX XapaKTEPHCTHK
METOJIOB ITO3HAHMS.

2.6. O6LweHay4Hble noaxoabl

OOwasn xapakTtepucTuka obLeHay4YHbIX NOAX0A0B

MBI paccMOTpEN CHCTEMY METOIOB HAyYHOT'O IMO3HAHMS, HO OHA HE
SIBJISIETCS CTaTUYHOW M Hen3MeHHOM. IlosIBisIFOTCS HOBBIE METOMBI, a
YK€ M3BECTHBIC MOTYT B XOJI€ Pa3BUTHSA HAYKH TEPEXOIUTH M3 OTHOU
KaTeropuy B JIPYTYIO: YacTHBIE METONBI TPEBPAIIAOTCS B OCOOCHHBIE,
ocobeHHble — B o0mmue. Kpome TOro, B COBPEMEHHOM HAayYHOM
IMO3HAHWH 0c000€ 3HAaYeHHE MPHOOPETAIOT OOIIeHAYYHBIE IIOIXOJIbI,
KOTOpPBIC  3aJaf0T  ONpEACIICHHYI0O  HANpaBICHHOCTh  HAyJHOTO
HCCIICIOBAHUS, QK-
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CUDPYIOT ONpEICICHHBI €ro acrnekT, HO HE YKa3bIBAIOT >KECTKO
cnenu(UKy KOHKPETHBIX HCCICIOBATENIBCKUX CpencTB. OOLICHAYYHBIC
MOJIXOJIbI AKIICHTUPYIOT OCHOBHOE HAIPABJICHUE WCCIICIAOBAHUS, «yTOJ
3pEeHUs» Ha OOBEKT U3YyUCHHS.

Baxneiimass yepra OOIIEHAYYHBIX IOJIXOJO0B — TMPHUHITAITHATBHAS
MIPUMEHUMOCTh K HCCJIEIOBAHUIO JIFOOBIX SBICHWH W 000 chephl
JerictBuTebHOCTH. OHU MOTYT paboTaTh BO BCEeX 0€3 HMCKIIFOUCHUS
HayKax. OTO OOYCJIOBIICHO OOIICHAYYHBIM XapaKTepoOM KaTerOpHi,
JISKAIINX B OCHOBAHMH JaHHBIX IIOIX00B.

Buabl 06 weHay4yHbIX nogxoanoB

K gnciy oOrieHayqHBIX MOJX0I0B OTHOCSITCS:

* CTPYKTYpPHBI  TIOAXOJZl,  OPHCHTHPYIOUIMA HA  W3y4YCHHC
BHYTPEHHETO CTPOCHUS CUCTEMBI, XapaKTepa U CIeU(pUKH CBsI3eiH
MEXJIY €€ DIIEMEHTaMH;

* (DYHKIMOHABHBIA  TOAXOMA, HW3y4aronmid  (QyHKIHOHAIbHEIC
3aBUCHMOCTH DIIEMEHTOB JIAHHOW CUCTEMBI, a TAK)KE €€ BXOIHBIX U
BBIXOJIHBIX TIAPAMETPOB;

* QITOPUTMHUYECKUI TIOJXOJ, WCIHONB3YIONMNACS TIPH  OMHCAHUH
WH(QOPMAIIMOHHBIX ~ MPOIECCOB, (YHKIMOHUPOBAHHUS  CHCTEM
YIPaBJICHUS U B IPYTHX CIIydYasx, KOr/ia CyIIECTBYET BOBMOXHOCTh
MPEACTaBUThL  W3y4aeMoe  SBJIGHHME B  BUAC  MpoIlecca,
MIPOMCXOASIICTO TI0 CTPOTHM IPABHJIIAM;

* BCPOSITHOCTHBIN TOJXOJl, HAIICJMBAIONINIA KCCIICOBATEeIs Ha
BBISIBJICHUE CTaTUCTUYCCKHX 3aKOHOMEPHOCTEH, OPHEHTHPYET Ha
M3yUYeHHE TPOIIECCOB KaK CTATHCTUUECKUX aHCAMOJICH;

* UHPOPMAIIMOHHBIA  TOJAXOA  CBS3aH C  BBIJICICHUEM U
HcclieoBaHueM HH(POPMAIOHHOTO aCTIEKTa Pa3IMYHbIX SBICHUI
JIEHCTBUTEIILHOCTH — 00bhEeMa IMOTOKa WHGOPMAIHH, CIIOCOO0B €
KOJIUPOBAHUSI U allTOPUTMOB MTepepabOTKH.

Cpenu oOIIeHAYIHBIX TTOIXOJ0B B COBPEMEHHOW HayKe Bce Oolee

BRKHOE MECTO 3aHHMMAIOT CHCTEMHBI TIOAXON H  TJIIO00ABHBIN
SBOJTIOIHOHH3M.

2.7. CucrtemHbI¥ noaxon
CywHoOCTb cUCTEMHOro noaxoaa

IMox cHUCTEMHBIM TOAXOAOM B IMHPOKOM CMBICTE MOHUMAIOT METO/
HCCTICIOBAHUST OKPYIKAIOIIEro MHUpPa, TIPH KOTOPOM HHTEPECYIOIIHNE HAC
MpeAMEThl U SIBICHUS PAcCMATPUBAIOTCSA KAaK YacTH WM DJIEMEHTBI
OIIPEJITICHHOTO [EIOCTHOTO 00pa30BaHMUsL.
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OTH 4YacTH U DJJIEMEHTHl, B3aUMOJAEHCTBYS JApYr C JpYyroM,
(OpMHPYIOT HOBBIE CBONCTBA IIEJIOCTHOTO OOpa30BaHUs (CHUCTEMBI),
OTCYTCTBYIOILIME Y KKAOTO M3 HUX B OTAEIBbHOCTH. Takum oOpaszom,
MHUp C TOYKH 3PEHHSI CUCTEMHOTO TOJXO0Jla TIPEACTAaeT mepel] HaMh Kak
COBOKYITHOCTh CHCTEM Pa3HOTO YPOBHS, HAXOMSAIIMXCSH B OTHOIIEHHSIX
HEepapXUH.

B coBpemeHHOI Hayke B OCHOBE MPEJCTaBICHUN O CTPOEHUHU
MaTepUAIFHOTO MHpa JIEKHT WMEHHO CHCTEMHBIN IIOAXOJ, COTIaCHO
KOTOPOMY JTF000H 00BEKT MaTepHAIBHOTO MHpa MOXET OBITH PacCMOTPEH
KaKk CcloXHOe 00pa3oBaHHe, BKJIOUAIOIIEE COCTABHBIE  YaCTH,
opranuzoBaHHbIe B 1eoe. s 0003Ha4eHHs 3TOH 1eOCTHOCTH B HAayKe
Bpra6OTaHO IIOHATHE CUCTEMBI.

B COBpeMCHHOﬁ HayKe 10 CHCTEMOI TMOHUMAIOT BHYTPCHHEC (I/IJ'II/I
BHCHIHGC) YIHOPAAOUYCHHOE MHOXXCCTBO B3aMMOCBA3aHHBIX 3JIECMCHTOB,
IIPOABJIATOICE ce0s Kak HeuTo CANHOC TII10 OTHOIICHUIO K JPpYIUM
00BEKTAM HMJIA BHEIITHUM YCJIOBHAM.

[lonsTne «3MEMEHT» O3HA4YaeT MHHUMAIBHBIA, Jalice  yKe
HEJCIMMbI KOMIIOHEHT B paMKaxX CHCTeMbl. Bo Bcex chcTeMax CBSI3b
MEXIy €€ dJIeMEHTaMH SBJSICTCS 0oJiee YCTOMYMBOU, YIIOPSIOYCHHON U
BHYTPEHHE HEOOXOAMMOH, HYeM CBS3b KaKIOTO U3 JJIEMEHTOB C
OKpYyXaromieir cpefoil. JEeMEHT SBIISICTCS TAKOBBIM JIMIIH  I10
OTHOIIICHUIO K JAaHHOW CHCTEMe, TIPU JPYTHUX OTHOIIEHHUSIX OH CaM MOYKET
MIPEACTABIATE CIOKHYIO crucTeMy. COBOKYITHOCTh CBsS3EH  MEXIy
JNIEMEeHTaMHu  00pazyeT cmpykmypy cucmemol. CyIIECTBYyeT aBa THIIA
CBsS3CH  MEXKIy  DJJIEMEHTAaMH  CHCTEMBI:  TOPHU3OHTAJIbHBIE U
BEpPTHUKAJIILHEIE.

Topusonmanvhole c6s3u — STO CBS3H KOOPIUHAIMHA MEXKITY OIHOIIO-
PAOKOBEIMH  DJIeMEHTaMH cHCTeMBl. OHH  HOCAT KOPPEITUPYIOIIHIA
XapakTep: HA OJHA YacTh CHUCTEMBI HE MOXET W3MEHUTBCS 0e3 TOoro,
9TOOBI HE M3MEHWINCH IPYTHE €€ YaCTH.

Bepmuxanvuvie céa3u  — 3TO  CBA3W  CyOOpAMHAIIMM, T.C.
COTIOTYMHCHUST 3JIeMeHTOB. OHHM BBIPQXKAIOT CJIOKHOE BHYTPEHHEE
YCTPONCTBO CHUCTEMBI, TJI€ OJHM YacTH IO CBOEH 3HAYUMOCTH MOTYT
YCTYyNaTh IPYTUM TOYUHSATHCS M.

Crernenb B3aUMOACHCTBHUS 9aCTCH CHCTEMBI IPYT C IPYTOM MOXKE
ObITH paznuuHoii. Kpome Toro, 1r000# npeMeT WK SBICHUE OKPY
JKAIOIIETO MUPA, C OJJHOW CTOPOHBI, MOXKET BXOJIUTh B COCTaB 00Jie
KPYIHBIX ¥ MACIITAOHBIX CUCTEM, a C APYTOl CTOPOHBI — CaM SBJISATHCS
CHCTEMOM, COCTOAIIEH U3 00ee MEIKHX DJIEMEHTOB U COCTABHEIX
yacrtell. [loaToMy BCe mpeMeThI U SBJICHUS OKPYXKAFOIIEr0 HAC MUPa
MOTYT U3Y4aThCs U KaK AJIEMEHTBI CUCTEM, M KaK IICJIOCTHBIC CUCTEMEI,
a CUCTEMHOCTb SIBJISICTCS HEOThEMIIEMBIM CBOHCTBOM MHpPa, B KOTOPOM
MBI )KHBEeM. B 3TOM 3aKiIrogaeTcst CylHOCTh CHCTEMHOTO ITOIX0/1a.

34



CTpoeHune cuctemsbl

PaccmaTtpuBast cTpoeHHE CHCTEMBI, B HEM MOXHO BBIJICIIUTH
CICIyIOIAE KOMITOHEHTHI: TIOACHCTEMBI ¥  4YacTH  (3JIEMEHTHI).
Tloocucmemvt SIBISAIOTCS KPYIMHBIMH YacTSIMH CHCTEM, O00JIaTaroIIuMH
3HAUYUTEIILHOM CaMOCTOSITENILHOCThIO. Pa3HuIia MexIy sJIeMeHTaMH U
MIOJICUCTEMaMH JIOCTaTOYHO YCJIOBHA, €CIIM OTBJIEUYLCS OT UX pa3mepa. B
KavyecTBe IIpUMEpa MOXKHO TIPUBECTH  YCJIOBEUSCKHMH  OpraHM3M,
0e3yCII0BHO, SBISIONIMICS cHCTeMOM. Ero moacucreMamu SIBISIOTCS
HEpaBHaA, NHIICBAPUTCIIbHAA, AbIXATCJIbHAsdA, KPOBCHOCHas MW JAPYIruc
cucTteMbl. B cBOl ouepenb, OHM COCTOST W3 OTJCIbHBIX OpPraHOB W
TKaHEH, KOTOPBIE SBJISIOTCS dJIEMEHTaMH YeJIOBeYeCKOro opranusma. Ho
Mbl MOXXEM paccMaTpuBaTh B KadyeCTBE CaMOCTOATEIbHBIX CHCTEM
BBIZICTICHHBIC HAaMH TIOACHCTEMBI, B TAKOM CJIydae MOJCHCTEMaMH OyIyT
OpraHbl M TKaHH, a DJIEMECHTAMH CHCTEMBl — KJIIETKH. Takum o0pa3om,
CHUCTEMBI, TIOJICHCTEMBl M DJEMEHThl HaXOJATCS B OTHOIICHUSIX
HAEPAPXUYECKOI0 COOUUHEHMS.

Knaccudmkaumsa cucrem

B pamkax cucTeMHOro moaxoia OblLTa co3jgaHa oOmas Teopus
CHUCTEM, KoTopas ChOpMyIHUpOBaJIa IPHHIMWIEL, OONIHE IS CaMBIX
pasmMuHBIX o0OJlacTeidl 3HaHWg. OHAa HaYWHAETCS C KIACCH()HKAIUH
CHCTEM M JTaeTCS IT0 HECKOJILKIM OCHOBAHUSM.

B 3zaBucMMOCTH OT CTPYKTYPB CHCTEMBl JEIATCS Ha
JUCKPETHBIC,  JKeCTKME W  [ICHTPAIM30BaHHBIC.  J{uckpemmvie
(KOpnycKysipHble) cucmemvl COCTOST W3 TIOMOOHBIX JPYT  JIPYTY
AJIEMEHTOB, HE CBS3aHHBIX MEXKAY COOOM HEMOCPEACTBEHHO, a
O0OBEMHEHHBIX TOJILKO OOIIMM OTHOIIEHHUEM K OKPYXKAaIoIIeH cpele,
MO3TOMY TIOTE€PS HECKOJNBKHX OJJIEMEHTOB HE HAHOCHT yIliepOa
LIETOCTHOCTH CUCTEMBI.

JKecmiue cucmemuvl OTIMYAIOTCS TTOBBIIICHHON OpPraHM30BaHHOCTHIO,
TTO3TOMY VAAJICHHWE NaXXe OJHOTO 3JIEMEHTa MPUBOIUT K THOENIW Bcei
CHUCTEMBI.

Llenmpanuzosanuvie cucmemvt WMEIOT OIHO OCHOBHOE 3BEHO,
KOTOpOE€, HAaxOIsCh B IICHTPE CHCTEMBI, CBS3BIBACT BCE OCTAILHBIC
AJIEMEHTHI M YIIPABISICT HMH.

I[lo Tumy B3amMOJEeWCTBUS C OKpyXKallled cpenod Bce
CHCTEMBI JICNIATCS HA OTKPBITHIC M 3aKPBIThIC. OmMKpuimbiMy SBISIOTCS
CHCTEMBI PEAIbHOTO MHpa, 00s3aTeIbHO OOMEHUBAIOIINECS BEIICCTBOM,
SHeprueld WM HMHMOpMAIMEH C OKpyXKaroleh cpenoil. 3axpwuimbie
cucmemsl HE OOMCHMBAIOTCS HHU BEIISCTBOM, HHU JHEPruci, HU
vHpOpPMALIMEH C OKPYXKAWIIEH Ccpenoil. OJTO TMOHATUE SBISCTCS
abCTpakIeil BRICOKOTO YPOBHS M, XOTS CYIIECTBYET B HAyKe, peallbHO
HE CYITIIECTBYET, TaK KaK B JICHCTBUTEIHLHOCTH HUKAKas CHCTEMA HE MOYKET
OBITh TIOJTHOCTHIO M30JIMPOBAaHA OT BO3ICHCTBUS IPYTHX CHCTEM.
[TosTOMY BCE M3BECTHBIE B MUPE CHCTEMEBI SIBJISTIOTCS OTKPBITHIMHU.
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I[lo cocTaBy cHCTEeMBI MOXKHO Pa3JeNIUTh HA MaTepUATBbHBIE U
uneanbuble. K mamepuanvhviv 0OTHOCUTCS OOJBIIMHCTBO OPraHUYECKHX,
HEOPTraHWYECKUX M COIMAIBHBIX CHCTeM ((U3UYECKUE, XMMHUYCCKUE,
OMOJIOTHYECKUE,  TEOJIOTHUSCKHe,  OKOJOTHYECKHe,  COIHaIbHBIC
cuctemsl). Takke cpea MaTepHadbHBIX CHCTEM MOXKHO BBIICIHTH
HCKYCCTBEHHBIC TEXHWYCCKHE M TEXHOJIOTMUYESCKHE CHCTEMBI, CO3IaHHBIC
YEJIOBEKOM JIJIST YIOBJIECTBOPEHUS CBOMX IMMOTPEOHOCTEH.

Hoeanvuvie  cucmemst  TPEACTABISIOT  COOOM  OTpakeHHE
MaTepHAIbHBIX CHCTEM B YEJIOBEYECKOM M OOIIECTBEHHOM CO3HAHUWH.
[Tpumepom uzaeanbHON CHUCTEMBI SBJIIETCA HayKa, KOTOpas C MOMOLIbIO
3aKOHOB M TEOpPHUH OIHUCHIBACT peajdbHbIE MaTepHAIBHBIC CHUCTEMEL,
CYILECTBYIOIIKE B IPUPOJIE.

CBouncTBa cucTeMbl

Teopus cucteM Takxke M3y4yaeT CBOMCTBAa cHuCTeM. MHorue
BBICOKOOPTaHN30BaHHBIS CHCTEMBI OTBEYAIOT TIOHSITHIO
yenecoobpasHocmy, T.€. OPUEHTHPOBAHBI Ha JOCTHXKEHHE KakoW-TTHOO
1end. OTH CBOMCTBAa OTCYTCTBYIOT Y OTACIBHBIX 3JIEMCHTOB CHUCTEMBI U
TIOSIBJISIIOTCS. TOJIBKO Y CHUCTEMBI B II€JIOM. TakKuve CBOWMCTBAa HA3BIBAIOTCS
aMepOAHceHMHbIMU Ceoticmeamu cucmemvl. Hanpumep, BoJja COCTOHUT BCErO
U3 JIByX XMUMHYECKHX 3eMeHToB — kuciopoaa (O) u Bomopona (H),
KOTOPBIC 0 OTACIHLHOCTH HE 00JIaAaloT CBOMCTBAMH BOJIBI. TOJBKO TIPU
COCMMHEHUM JSTUX DJJEMEHTOB B ompeneneHHyo cuctemy (H,0)
TOSABIISIETCSl BOJIA KaK BEIIECTBO C MPUCYIIMMH € CrieupuIecKuMu
CBOMCTBaMH.

Y MHOTHX BBICOKOOPTaHH30BAHHBIX CHCTEM (OPMUPYETCS MeXaHusm
00pamHol c6a31u — PEaKIus CHUCTEMbl Ha BO3ICHCTBHE OKpPYKaroIIeH
cpensl. Ecim Mb1 6pocHM KaMeHb, TO OH MPOJIETUT HEKOTOPOE PACCTOSHIE
U ymajieT, HUKaK He COMPOTUBISACH 3TOMY. B naHHOM ciiydae oOpaTHas
CBSI3b OTCYTCTBYeT. HO ecim MbI TOmbITaeMCsl IEPHYTh KOIIKY 3a XBOCT,
00paTHOM CBS3BI0, CKOPEE BCEro, Oy IyT HAIM UCTIapariaHHbIC PYKH.

CylIiecTByeT HECKOJIBKO THUIOB 0OpaTHOW cBsi3u. CHCTeMa MOXKET
CBOUM TIOBEJICHHEM YCUIIMBAThH BHEIITHEE BO3/ICHCTBUE (ECITU POTa COJIaT
OyZleT WATH MO MOCTY, IIaras «B HOTY» MOCT MOXET PYXHYTh H3-3a
pe3oHaHca), Mpu 3TOM (POPMHUPYETCS TOJIOKHUTEIIbHAS 00paTHAS CBS3b.
IIpn ymeHbIIEHUH BHEUTHETO BO3AEHCTBHS CO3MACTCSl OTPHIATEIbHAS
oOpartHast cBs3b. Pa3HOBHIHOCTBIO TaKWX CBS3EH SIBISETCS TOMEOCTATH-
yeckass oOpaTHas CBs3b, CBOJAIIAs BHEIIHEE BO3JEWCTBHE K HYIIO.
[IprMepoM MOXKET CITy’KUTh TOCTOSHHAs TeMIIeparypa 4YelIOBEYeCKOTO
TeNa, OCTAlOINAsCsl TaKOBOW HECMOTPSA Ha KONeOaHUs TeMIlepaTyphl
OKpYXKaloIel Cpeibl.

Mexanu3m OOpaTHOW CBSI3M JIENaeT CHCTeMy Ooiee yCTOWYMBOI,
HAIOKHOW U QekTuBHONW. Takke OH TOBBIIIAET €€ BHYTPEHHIOK
OpraHW30BaHHOCTh. VIMEHHO HanMuMe MEXaHWU3Ma OOpPaTHOW CBA3U
JaeT
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BO3MOXXHOCTh TOBOPUTbH, YTO CHCTEMa HMMEET KaKhe-TO IIeJId, 4YTO e
MOBEJICHUE 11EIECO00pa3HO.

[TpakTudeckn it TIOOOKW CHCTEMBl XapakKTepHa UepapXutHoCHb
cmpoenusi — TOCIeI0BATEIbHOE BKIIIOYCHUE CHCTEMBI 0OJiee HU3KOIO
YpOBHS B CHCTeMy Oo0jee BBICOKOTO YPOBHS. ITO O3HA4aer, 4YTO
OTHOIICHUS W CBS3W B CHCTEME TIPH ONPEISICHHOM €€ IPeICTaBICHUH
caMHd MOTYT pacCMaTPHUBAaThCS KaK €€ DJIEMEHTHI, IOTIHHSIONTHECS
COOTBETCTBYIONIECH HepapXud. JTO ITO3BOJISIET CTPOWTH pPas3IHdYHBIC, HE
COBTIAJIAIOIITHE MEKTY COOOM TIOCTIE0BATEITHBHOCTH BKITFOUCHHS CHCTEM JPYT
B JIpyTa, OIMCHIBAIOIINE HCCICAYEMBI MaTepHALHBIA OOBEKT C pa3HBIX
CTOPOH.

B coorBercTBHM ¢ CHCTEMHBIM TIOAXOJOM B TIPUPOIE BCe
B3aMOCBSI3aHO, ITO3TOMY MOXXHO BBIICIIUTH TAKHE CHCTEMBI, KOTOPHIC
BKIIFOYAIOT DJJIEMEHTHI KaK JKMBOM, TaK W HEXHBOW IPHUPOJIEL.
EcTtecTBeHHBIC HayKW, HauWHAsS W3yUCHHEC MATEPHATHLHOTO MHpa C
HamboJIee TPOCTHIX, HEMOCPEACTBEHHO BOCIPHHUMAEMBIX YEIOBEKOM
MaTepUATGHBIX ~ OOBEKTOB, IIEPEXOIAT IIOCTETIICHHO K  H3YUYCHHIO
CIOKHEHIIIMX  CTPYKTYp  MAaTEpHM,  BBIXOJAAIIUX 33  MpEaeibl
YEIIOBCUECKOI'0  BOCHPHUATHSA M HECOM3MEPHUMBIX C  OOBEKTaMHU
MOBCECIHCBHOTO  OKpY)XeHHUs.  [IpuMeHss  CHUCTEMHBIM  MOIXOJ,
©CTECTBO3HAHHUE HE MPOCTO BBIACIACT THUIILI MATEPUATIbHBIX CHCTEM, HO H
pacKpbIBaET UX CBSI3U M COOTHOIICHUSI.

CucremMHbIN noaxon Kak UHTEerpauusa Hay4yHoro 3HaHus

ITonsTre cucTeMBI, KaK M CHCTEMHBIH ITOAXOZ B IICJIIOM, OBLIO
chopmupoBano B XX B. Ha ocHOBe pabor A.A. bormanosa m JI. don
Bepranandu. M3BecTHBIN pycckuii coBeTckuil yueHbIH A.A. Bormanos
CTaJl OCHOBOIIOJIOKHHUKOM mekmono2uu (BCEOOIEH OpraHu3aliOHHON
Hayku). OH yTBep)KAall, 4To 000 MpeaMET WM SBICHHE UMEET CBOIO
IEeNb U YCTPOSH B COOTBETCTBUU C HEW. DTO JaeT HaM OCHOBaHUS
CUHTATh 3TU IPEIMETHl U SBJICHHS OpPraHH3MaMd M OpraHu3alusaMu. B
MPUPOJIE  CYIIECTBYET  OOBEKTHBHAS  II€1eCO00pPa3HOCTh, WU
OpPraHU30BaHHOCTH, SIBIISIOIIASCS PE3YJIbTATOM ECTECTBEHHOIO OTOOpA.
BorgaHoB moHWMMAan OpPraHM30BaHHOCTh KaK CBOWCTBO IIEJIOr0  OBITh
0OJIBIIIE CyMMBI CBOMX YacTeH, MPUYEM, YeM OOJIbIIIE 3Ta Pa3HHIA, TEM
BBIIIIE CTEIICHb OPTaHU3aIINH.

W3BecTHBI aBcTpuiickuii Ouomor-teopetuk JI. dhon bepranandu
pa3paboTajl TEOPHIO OTKPBITBIX OHOJOTMYECKHUX CHCTEM, CITOCOOHBIX
JIOCTUraTh CBOEr0 KOHEYHOI'O COCTOSIHHS, HECMOTPS Ha HEKOTOPHIC
HapYIICHUs YCIOBUI cBoero cymectsoBanus. OH 0OpaTuil BHUMaHKHE Ha
CYILICCTBOBAaHHE MOJIC/ICH, NPHUHIUIIOB M 3aKOHOB, MPUMEHHMBIX K
JMOOBIM  CHCTEMaM, HE3aBUCHMMO OT WX cojepkaHus. Dusnueckue,
XUMHUYECKHEe, OMOIOrMYECKHE M COI[UATIbHBIE CUCTEMBI, I10 €r0 MHEHUIO,
JIOJDKHBI (DYHKITHOHHPOBATh IO OJHHUM M TeM ke mpaBuiaaMm. OH ke 1aji
MEPBOE  OMNpEJCICHHE CUCTEMBbl KaK COBOKYITHOCTH  3JCMCHTOB,
HaXOZSIINXCS BO B3aUMOJICHCTBHH.
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[TosiBiIeHHE CHCTEMHOTO TO/IX0/Ia TOBOPHT O 3PEJIOCTH COBPEMEHHOMN
Hayku. OHO OBLJIO OBl HEBO3MOXKHO €Il CTO JIET Ha3aj. DTOT MOJIXOJ
TECHO CBfi3aH C  WMHTETPATHBHBIM  XapakKTePOM  COBPEMEHHOTO
€CTECTBO3HAHUSI W  TPOSBISIET ceOsd B MEXKIUCIUIUTMHAPHBIX
HCCIICIOBAHMSX, 3aHUMAIOIIMX BCe 0OoJice TOYETHOE MeCTO B
COBpeMeHHO!N Hayke. KOHEYHBIM MYHKTOM CHCTEMHOIO HCCIICIOBAHUSI
SBIsieTCST  (DOPMHUPOBAHHE  [EJOCTHOM, WHTErPATUBHOW  MOJIENH
u3ydyaeMoro  oOwbekta.  Jlask  3TOro  OTHACTBHBIC  KOMITOHCHTHI
AQHATM3UPYIOTCS HE PaJd MX COOCTBEHHOTO MO3HAHUS, & C IEIbI0 HX
HOCJICIYIONIET0 CBEICHUsT B eQuHOe Menoe. He MeHee BaKHBIM
SIBJISICTCS M3yUYEHHE BO3CHCTBHSI OKPYXKAIOMICH Cpeibl Ha IEIOCTHOCTh
cuctembl. Ilpu 3TOM caM IMO3HABATENBHBIA TPOIECC TAKKE JOJHKEH
OBITh OpPraHW30BaH B COOTBETCTBHH C TPeOOBAHHEM IEJIOCTHOCTH,
HAlleJIeH Ha TOJyYCHHE WHTErpaTUBHOTO 3HaHHUsS. CHCTEMHBIN MMOIXO
OTpakaeT eOWHCTBO HAYYHOTO 3HAHMS, KOTOPOEC BBIPAKACTCS B
YCTAHOBJICHUHM CBSI3ed M OTHONICHHH MEXIy pa3IndyHbIMH T10
CIIO)KHOCTH OpraHMW3allii CHUCTEMaMH, B BO3MOXKHOCTH IIEJIOCTHOTO
NO3HAHHUS 3THX CHUCTEM, BO Bce OoJiee TIIyOOKOM TMPOHUKHOBCHUH
YeJI0BEeKa B TAiHbI IPHPOJIBI.

2.8. lnob6anbHbIV 3BONOLMOHU3M

Ecnu B crHCTEMHOM IOAXOIE BOIUIOTHIIACH HIEST BCEOOIIEH CBSI3H
BCEX MPEAMETOB U SIBIICHUH MHUPA, TO B TNIOOATHHOM SBOIOIUOHH3ME —
uest pa3BUTHS MHUpa.

I'm06anbHBIA HBOIONHOHM3M — 3T0 YOGKICHME B TOM, YTO Kak
Beenennass B 1enoM, TaK M OTHENBHBIC €€ 3JEMEHTHI HE MOTYT
CYIIIECTBOBATh, HE Pa3BUBAsCH. [Ipy 3TOM cuMTaeTCs, YTO pa3BUTHE HUACT
[0 EIWHOMY aIrOPUTMy — OT TIPOCTOTO K CIIOKHOMY IIyTeM
CaMOOPTaHHU3AITHH.

Knaccuueckas koHuenuus pa3BuTuA

OTOT NPHUHIKITHAIBHO HOBBIM B3IJISA HA MHP ObUT C(OPMYIHPOBAH
JIUIIb BO BTOpOH monoBuHe XX B., XOTSI caMa Hes Pa3BUTHsA ObLIa
MPUCYIlIa HAy4YHOMY MHUPOBO33peHHIo eme ¢ Hadaima XIX B. Torma
CyIllIECTBOBaJla  KJlacCUYecKas  KOHIICNIMS  Pa3BUTHS,  KOTOpas
MpU3HaBajga, 4YTO BECh MHUP HaXOJUTCS B IOCTOSTHHOM Pa3BUTHH, HO
YKUBAs TIPUPOA PA3BUBAETCS OT MPOCTOTO K CIIOKHOMY, a HEXXHUBAsI — OT
COBPEMEHHOTO CJIO)KHOTO COCTOSIHAS K CaMOMY ITPOCTOMY COCTOSTHHIO
xaoca. Kimaccuueckass KOHIETIIHS pa3BUTHS HaIllIa CBO€ 00OCHOBaHHE B
3BOJIIOITMOHHONM Teopun Y. JlapBuHA, KOTOpas OIKCHIBajia SBOJIIOIHIO
YKUBOM MPUPOABI, a TAKKE B KIIACCHYECKON TePMOIMHAMUKE, U3 KOTOPOI
BBITEKAJTH MPECTABICHIS 00 3BOJIIOINH HEXXKUBON MaTepHUH.
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Krnaccuueckass TepMoanHamuka — 9T0  (H3MYEcKas Hayka,
3aHMMAIOINASCS WM3YYCHHUEM B3aMMOIIPEBPAICHUS PA3IMYHBIX BHUJIOB
sHeprud. OHa OCHOBBIBAETCS HAa TPEX OCHOBHBIX IOCTYJIaTax, WA
Hayanax.

Ilepsoe Hauano mepmoouHamuky W3BECTHO KaK 3aKOH COXpPaHCHUsI
sHepruu. OTO0 (YHIAMEHTAJIBHBIM 3aKOH, COTJIACHO KOTOPOMY
BaXHeWIass ¢u3nMdeckas BeJIMYMHA — DJHEPIrUsS — COXPAHSIETCS
HEU3MEHHOW B H30JIMpOBaHHOM cuctemMe. Korjga Mbl TroBOpuM O
COXPaHEHWHU DHEPTHH, TO UMEEM B BHIY MEXaHWYECKYIO, TEIUIOBYIO U
BHYTPEHHIOIO JHEPTHI0, T.€. DOHEPruio, 3aBUCSIIYI0 JIMIIb OT
TEPMOJMHAMIYECKOTO COCTOSHHUA cHuCTeMbl. OHa CKIIQJbIBaeTCs W3
IBIDKEHUS aTOMOB, DHEPTUM XHMHUYECKHX CBS3€H W JPYTUX BHUIIOB
SHEPTHUH, CBA3aHHBIX C COCTOSTHUEM DIIEKTPOHOB B aTOMaX M MOJIEKYJIax.

CornmacHO 3TOMY 3aKOHY, B HW30JIIPOBAHHOW CHCTEME OJHEPTHSA
MOXKET TOJIBKO TIPEeBpAaIIaThCs W3 OMHOW (OpPMBI B IPYTyIO, HO ee
KOJIMYECTBO BCETJa OCTaeTcs TMOCTOSHHBIM. Ecmm cuctema He
W30JINPOBaHa, DHEPTUS MOXKET W3MEHSTHhCA 3a CUeT OOMeHa MeXIy
YacTAMH CHUCTEMBI WJIM pa3HBIMU cHUcTeMaMu. Hampumep, exeaHeBHO
MBI CTAJIKMBAEMCS C TEM, YTO FOPSYMI YaHUK, OXJIaXKIasCh, HArpeBaeT
BO3IYyX.

Hayke cerojHsi HeM3BECTHA HU OjHA TPUYMHA, KOTOpas MOTJa ObI
MPUBECTH K HApPYIICHHIO JaHHOTO 3aKoHA. MHavye MOXXHO ObUIO OBI
MOCTPOUTh BEYHBIA JBHTaTelIb, CO3JAIOIIMN OSHEPIHI0 W3 HUYETO.
[TosTOMy TepBBI 3aKOH TepMOAMHAMHUKUA OOJiCe HM3BECTCH B APYroi
PEOaKLUK: Heb3s NOCHpOoumb GeuHblll 08ueamelb Nepeoco pood, mMm.e.
MAKY0 MAWUHy, KOmopas cosepuiana ovt pabomy 6obiie No0BOOUMOT K Hell
U36He SHEPSUL.

Cy1iecTBOBaHHE BEYHOTO JIBUTATEINs BTOPOIO POJIA 3aMpeLiaeT 6/mopoe
HAYANO MEPMOOUHAMUKY: MENA0MA He NepexoOoum CamMONpOU3BOIbHO Om
X0100H020 mena K b6onee eopsuemy. 1103TOMy HEBO3MOXKHO MOCTPOHUTH
TaKyl0 MalIuHy, KoTopas paboTaiga OBl 3a cUYeT IlepeHoca TeIia OT
XOJIOMHOTO TeNa K TopsdeMy. OTO HE 3alpenieH0 TEepBBIM HAYaIoM
TEPMOJIMHAMUKH, HO TIPAKTHYECKHA HEBO3MOXHO.

Bropoe Hauano TepMOIMHAMUKA YKa3bIBAaeT Ha CYIIECTBOBAHHE JIBYX
pasnumuHBIX  ¢GOpM  JHEPTMH  —  TeIUIOThl, CBA3AHHOM  C
HEYTOPAI0YEHHBIM, XaOTWYECKUM [BI)KCHHEM MOJIEeKyd (HampuMmep,
OpOYHOBCKOE JBIDKEHHE MOJIEKYJ, CKOPOCTh KOTOPOTO HAIMPSIMYIO
CBs3aHA C TEMIIEpaTypoi), M pabOTHI, CBA3AHHOW C YIIOPSIOYCHHBIM
IBIDKEHHEeM. PaboTy Bcerma MOKHO TMPEBPATUTH B DKBUBAJICHTHOE €
TEIJI0 — BCIIOMHUTE, KaK HAIIM TPEIKH MOTyYald OTOHb TpeHrneM. B 1o
YK€ BpeMs TeII0 B SKBUBAIEHTHYIO €My PabOTy MOIHOCTHIO MPEBPATUTH
HENb3s, BCErZa OCTaHETCS HEKOTOpOe KOJMYECTBO TEIUIOTHI, KOTOPOE
mponajer Oecronie3Ho. JpyruMu cloBamH, HEYMOPSAOUEHHYIO (hopmy
SHEPrUU HEBO3MOXHO IMOJHOCTHIO IIEPEBECTU B YIIOPSAIOUYCHHYI0. Mepoii
HEYTOPSIOYCHHOCTH, WM MEpPOH Xaoca, CHUCTEMbl B TEPMOIMHAMHKE
SIBIISICTCSL HHMPOnuUs. DJHTPOIUS. He ObIBACT OTPHIIATEIBHOM, OHA BCETIa
TTOJIOKHU-
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TenbHA. VICKIIIOUEHHEM SIBIISIETCS Cydail, KOr/la MIACAJIBbHBIM KPUCTaLI
HaXOAMUTCA TpPH TemrepaType abCONIOTHOrO Hyssi (HO Ha 3TOT CHEeT
CYIIECTBYET TpPEThC HAYAIO0 TEPMOAWHAMHUKH, TOBOpsIEE O
HEJAOCTIDKUMOCTH  aOCOIOTHOTO HyJs, paBHoro —273°C), dto
HEBO3MOXKHO, TaK KaK »3TO O3Ha4yajo OBl TIpPEeKpaileHue Jro00ro
JIBUKSHHS, B TOM YHCJIe IBHYKCHHUS aTOMOB ¥ DJIEMEHTapHBIX YaCTHII.

WHornma ucmons3yercst oTpuliaTeIbHAs BEHYHHA YHTPOITUA — Hee-
9HMPONUs, KOTOpasi SABISAETCS MEPHIIOM YIIOPSIOYEHHOCTH CHCTEMBL. JTa
BEIMYMHA MOXET OBITh TOJNIBKO OTpUIaTeNbHOH. Poct HersHTpormu
COOTBETCTBYET BO3pACTaHHUIO TOPSAAKA, SHTPOIIMH — POCTY Xaoca.

Takum o00pa3oM, B COOTBETCTBUM CO BTOPBIM  HaydajlioM
TEPMOJVMHAMHKM B  Cly4yae  H30JMPOBAaHHOW  CHCTeMbl  (HE
OOMEHMBAIOIICHCS ~ BEILIECTBOM, OJHEprued wunu uHDOpManuend c
OKpY)KalolleH cpenoi) HEYNOpSJOYEHHOE COCTOSHHE HE MOXKET
CaMOCTOSITETIHHO ~TlepeTH B ymopsimoueHHoe. llpenctaBum  cebGe
3aKpBITYI0 CHCTEMY, B KOTOPOW BCS DJHEPrusl HAXOAWTCA B
YIOPSIOYCHHOM COCTOSHUM (3Heprus-padora). Ecom B 3T0# cucreme
HAYHETCs TpOoIecC MpeoOpa3oBaHMs SHEPTUH, TO MBI YBUAWM, YTO BCS
sHEprus-paboTa MOCTENEHHO TepewaeT B dHepruto-Terio. [lomydennoe
TEIUNI0 MOXET OBITh WCIMONB30BAHO [IJISI COBEPIICHUS KaKOH-THOO0
TTOJIE3HOM paboOTHI, HO HE MOJIHOCTHIO. Tak mosBuTcs 3HTpomwms. [lpn
CIeAyIolleM IHKJIe mpeoOpa3oBaHus padoTa OMATh IOJHOCTHIO
NepeiieT B TEIIO, HO TEIUIO BHOBb HE CMOYKET MOJTHOCTBIO MIPEBPATUTHCS
B paboTy, W TO3TOMY OJHTPOINHUS BHOBb YBENWYHUTCS. Tak Oyner
MPOUCXOIUTH JIO TE€X TIOP, ITOKA BCS IHEPTUSl CUCTEMBI HE TIPEBPATHTCS B
TEIJIO ¥ HE YCTAHOBUTCS COCTOSIHUE TEPMOAMHAMHUYECKOTO PABHOBECHSI.
Takum 00pa3oMm, B M30JIMPOBAHHOW CHCTEME SHTPONHS MOXET TOIBKO
BO3pacTath. [losTOMy BTOpOE Ha4aIO TEPMOAMHAMUKH TaKKe HAa3bIBAIOT
NPUHYUNOM 803pAcmaHus 3umponuy. JTa Ooree TOYHas (HOPMYIHPOBKA
BTOPOTO  Hayaja  TEPMOAWHAMUKHA  YTBep)KTaeT, d9T0  TIpH
CaMOTIPOM3BONBHBIX TMPOIEcCaX B CHCTEMAaX, WMEIONINX MOCTOSHHYIO
SHEPTWIO, SHTPOMHS BCErga Bo3pacTaeT. VHBIMH cloBammu, Jro0ast
CHCTEMa CTPEMHUTCA K COCTOSHHIO TEPMOAMHAMHYECKOTO DPaBHOBECHS,
KOTOPOE MOKHO OTOKAECTBHUTH C Xa0COM.

NmMeHHO W3 3TOr0 TPUHIMIIA BBITCKATH TECCUMUCTUYCCKUC
MpE/ICTaBIICHUsI O pPa3BUTUU BceleHHOH, XapaKTepHbIE s BTOPOU
nosioBrHbl XIX B. OHM BOIUIOTWINCH B MJICH TEIUIOBOW CMEPTH
Bcenenno#i, chopmynuposannyro B. Tomcomom B 1851 T
YHOpSI0YeHHBIME WCTOYHUKAMU JHEPTHU BO BceleHHOW SBISIOTCS
3Be3b, BO3pPAcT KOTOPHIX XOTS W BENWK, HO He OeckoHedeH. J[o
OTKPBITHSI BTOPOTO Hadaja TEPMOJUHAMHUKHA CUHTAIIOCH, YTO Ha CMEHY
MOTaCIINM 3BE3/laM 3aroparoTcs HOBBIE, W TPOIECC 3TOT OyneT WATH
Oeckoneuno. Ho mpum3Hanme Toro (akrta, YTO BCE BHUABI JIHEPTHH
JIeTpaiupyloT, €O BpEMEHEM TIpeBpalasch B TEIIO0, TPeOOBAIO
MIPY3HATh, YTO HOBBIX 3BE€3/ JOJDKHO 3aropaThCsi MEHBIIE, YeM ITOTaCiIO
ctapbix. [1oaTOMY CO BpeMeHeM JTOJIKHBI 3aKOH-
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YUTh CBOE CYIIECTBOBAaHHE BCE 3BE3/Ibl, OTAAB CBOIO JSHEPIHI0 B
OKpy’Karolllee TpPOCTPaHCTBO, W Bcs BceneHHas MpUAET B COCTOSHUE
Xaoca — TEepPMOJMHAMHUYECKOTO PABHOBECHS C TEMIIEpaTypol JIHIIb Ha
HECKOJIBKO TPayCOB BBIIIE aOCOMIOTHOTO HYIA. B 3TOM mpocTpaHCTBE
OymyT pa3dpocaHbl Oe3KU3HEHHBIC, OCTHIBIITHE IIaphl IDIAHET U 3Be3d. He
OyIeT HCTOYHHUKOB DHEPTUH — He OyIeT KU3HH.

XOoTd 3Ty KOHIEMINIO IMBITAINCH ONPOBEPTHYTh KpyIHEHIIHE
¢unocods! U y4eHBIE TOTO BPEMEHH, B PaMKax CYIIECTBOBABIINX TOTIA
THOCEOJIOTHYECKHUX TPEAITOCEUIOK 3TO OBIIIO HEBO3MOXKHO. JImmis B XX
B., IpU3HaB BCENEHHYI0 OTKPBITOM CUCTEMOM, YAAIOCh OTKA3aTbCsl OT
WUJIEU TEIIIOBOM CMEPTH.

CTaHOBneHMe COBPeMeHHOWN KOHLeNUUM pasBUTUS.
Maoes camoopraHusaumm matepum

[lepBast kpymHass Opemb B KIACCHYECKOW KOHIICIIIIUM Pa3BUTHS
Obuta mpoOuta B 1920-¢ TT. B pe3yiabTare CO3MaHHUS HOBOH MOJICIH
pacummpstonielicss BeeneHHoit, koTopasi CMEHMIIA CTapyI0 CTAHOHAPHYIO
Monens. CormacHo HOBBIM NpeACTaBICHHUsM, Hama Bcenennas
Bo3HMKIA 15—20 mupa. JeT Hazaa B pesyabrare bosbimoro B3pbiBa U
JUIIb TMOCTENCHHO TMpPHIUIA K COBPEMEHHOMY COCTOSIHHIO, KOTOpOE
TaKKe He SBIseTcs CTa0mwibHBIM. llpm STOM sBOMIOIMA TDIa OT
MPOCTEHIIIET0  XAaOTHYECKOTO0 K COBPEMEHHOMY  YIOPSIOYEHHOMY
COCTOSTHHIO.

3areM HOBBIC SBONIOIMOHHBIE HIEH MPOHUKIM W YTBEPAWINACH B
XUMUH, T€OJIOTHH, SKOJIOTUU U Apyrux Haykax. Ho mo cepemunnl XX B.
MO-TIPEKHEMY CUHTANIOCh, YTO JUISI HEXHBOW MAaTepHH OCHOBHOU
TEH/ICHINEH SBISIETCA CTPEMIICHHE K Pa3pylNICHWI0 W JIWIIb JKHU3Hb,
MIPECTABIISFOIIAs CTpeMIICHHE K YHOPSAIOYCHHOCTH u
OpPraHU30BaHHOCTH, TPOTUBOCTOUT 3TOM OCHOBHOM TeHAEHIMHU. JlaHHOE
MPOTHUBOpEYHE BIEPBBIE OBUIO YETKO 3a(UKCHPOBAaHO B KHUTE
M3BeCTHOTO (u3nka-teopetnka J. lllpemuarepa «YUTo Takoe XU3HB?Y.
Tak ObIT [@aH TOJYOK WCCIIEAOBAHUSAM, ITO3BOJIMBIIUM II0-HOBOMY
MOCMOTPETH Ha MPOIIECCHl B HEKUBOW MPHUPO/IE.

Taxoke k cepeaune XX B. Obuta chopMmynrpoBaHa oOmias Teopus
CHCTEM U OCHOBHI KHOEpHETHMKH. B HuX OBUIO YCTaHOBJIEHO, YTO BCE
CUCTEMbI, W3BECTHBIC HaM, SBISIOTCS OTKDBITHIMHU, T.€. TIOCTOSHHO
0OMEHHUBAIOTCS BEIIECTBOM, SHEprueil n nHPOpMaIHEH ¢ OKpyKaroleil
cpenoit. [losTomMy pemmts mpoGiieMy pa3BUTHS B (DU3MKE M, camoe
[JIABHOE, HAWTHU TMOAXOJbl K PEHICHUIO BOMPOCAa O TEIUIOBOM CMEpPTH
BcenenHoit yaanmoch TONbKO TOrja, korja (usMka oOpaTwiach K
MOHATHIO OTKPBITOM cucTeMbl. Torna e ObUIO YCTAHOBJICHO, YTO TPH
OTIPEJICNICHHBIX YCIIOBUSX B OTKPBITHIX CHUCTEMax MOTYT BO3HHKATh
MPOLIECCH CAMOOPTaHU3ALHH.
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Camoopranmsammsi — 3TO CKauKOOOpa3HbI MPHUPOIHBIN ITpoIIece,
MIEPEBOIAIINN OTKPBITYI0 HEPABHOBECHYIO CHUCTEMY, JOCTHTIIYIO B CBOEM
Pa3BUTUH KPUTHYECKOTO COCTOSHUS, B HOBOE€ YCTOMYMBOE COCTOSIHHE C
0oJ1ee BEICOKAM YPOBHEM YITOPSIOYESHHOCTH 110 CPABHEHHIO C UCXOIHBIM.

Kpumuueckoe  cocmosimue  —  3TO  COCTOSHHE  KpaiHen
HEYCTOHYMBOCTH, JIOCTUTA€MOE OTKPBITOH HEPaBHOBECHOH CHCTEMOI B
XOJIe TIPSIIIIECTBYIOMIETO TIEPHO/Ia TIIABHOT'O, SBOTFOIIMOHHOTO Pa3BUTHS.
Kimrou k TMOHMMaHHIO TIPOIIECCOB CaMOOpPTaHM3AIMH HAaXOIUTCS B
HCCIICTIOBAHUN B3aMMOJICHCTBUSA OTKPBITBIX CHCTEM C OKpYKaroImei
CpEIoH.

[IpuMepoB  MPOIECCOB  CaMOOPTraHU3AIMM  MOXHO  IPHUBECTH
JIOCTAaTOYHO MHOro. Bce crplmanm o sasepax. OTH mpuOOpBI CO3MAFOT
BBICOKOOPTaHHU30BaHHOE ONTHYECKoe u3aydenue. Jlazep oTiauuaercs: oT
TPaJUIIMOHHBIX ~ WCTOYHUKOB CBETa — JIaMIl HAKaJWUBaHUSA U
ra3opaspsiiHbIX JlamI, KOTOpbIe JEMCTBYIOT 3a CYET MPOLECCOB,
TTOMUMHSIOMNXCS CTATHCTHYCCKUM 3akoHaM. B HHMX B Harperoi mo
BBICOKOM TEMIIEPATYPHI cpeiie BO30YKICHHBIC aTOMBI ¥ HOHBI H3ITy4aroT
KBaHTHI CBETa C PAa3UYHBIMH JIMHAMH BOJIH BO BCEX HAIPaBJICHUSX,
TIPAYEM TOJIBKO MAaTYIO 9acTh W3 HUX MBI BOCIIPHHMMAEM KaK BHIUMBIN
CBeT. A B Jasepe, B aKTHBHOH cpele pe3oHaTopa, IOJ BO3ICHCTBHEM
BHEIITHETO CBETOBOTO TMONIA (TIPH «HAKadKe») Ojaromaps MOCTYIDICHHIO
SHEPTUU W3BHE 4YaCTUIBI HAYMHAIOT KOJeOaThCs B OMHOM (hasze. B
pe3yibTaTe  BO3HHMKAeT  KOTEPEHTHOE, WIA  COIJIaCOBAHHOE,
B3aUMOJICHCTBHE, (HOPMHPYIOIICE Y3KOHAPABICHHBIM Jyd IOYTH
MOHOXPOMAaTHYECKUX KBAHTOB CBETA.

Knaccuueckum — Takke — CUMTaeTCs ~ NPUMEP  MIPEBpAIlCHUS
JIAMHUHAPHOTO TCUCHUS KHUIKOCTU B TypOyneHTHOe. Kaxnplii U3 Hac He
pa3 HaOMIOHal 3TO SBIICHWE, KOTJa CMOTpEN, KaKk CTEeKaeT Boaa M3
BanHoW. Iloka Bogel B BaHHOM Majlo, OHA CTEKaeT JaMHHAPHO
(PKMIKOCTB IBIKETCS CITOSIMH IO HAITPaBJICHWIO TeueHrs1). Ho ecii BobI
MHOTO, JaBJICHWE Ha HIDKHUH CIIOW 3aCTaBIIIET BOMY CTEKATh OBICTPO.
DT0 mNpUBOIUT K (HOPMHUPOBAHHUIO BUXPEOOpPa3HOW Bpamaromencs
BOPOHKH, T.€. K MOSBJICHUIO TypOYJICHTHOCTH.

Eme oxpun onbiT BriepBbie ObUT mpoBeseH emie B 1900 r. dusukom
X. Benapom. OH HanmuBan pPTYTh B IUIOCKUH COCYJ, MOAOTPEBaEMbIi
cau3y. Korna pa3HOCTh TeMIiepaTyp BEPXHETO M HIDKHETO CJIOCB PTYTH
JOCTHTaja HEKOTOPOr0 KPHUTHUYECKOrO 3HAYCHUS, BEPXHHUHA CIIOW
00pa30BBIBAJT MHOXKECTBO IIIECTUTPAHHBIX IPHU3M, TOXOXKHUX HA MTYEITUHBIC
cotel. OHM TIOJYYMJIM Ha3BaHUE sSYECK beHapa W CiiykaT KIacCHYECKUM
MIPUMEPOM  CIIOHTAHHOTO OOpa3oBaHMsI CTPYKTYp, NPHUYEM OHO
MMPOUCXOAUT 3a CYET BHYTPEHHEW IIEPECTPOMKH CBS3EH MEXIY
AIIEMEHTAMH CUCTEMBI.

B xuMum nipuMepoM CaMOOpraHW3aIli MOTYT CIY’KATh Tak
HaspIBaeMble  «XUMUYECKHE  dYachk»  (peakmus  bemoycoBa—
JKabotmrckoro). Ona Opmia otkpeiTa B 1951 1. Xxmmumkom b.IL
BenoycoBbIM, KOTOpBI YCTaHOBWJ, YTO €CIH B NPOOHPKY CIUTh
PacTBOP HEKOTOPBIX KUCIIOT,
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cynbbaT uepus U OPOMHI Kallks, TO 3a XOJAOM HAYIIEH OKHUCIUTEIBHO-
BOCCTaHOBUTEIILHOM PCaKIM MOXHO CJICIUTb II0 HM3MCHCHHIO IIBECTA
MIPOMEXKYTOUHBIX TPOAYKTOB. Ha mpoTsHhkeHuM moiydaca I[BET CTPOTO
MIEPHOIMYHO MEHSIICS C KpaCHOro Ha CHHHUM, U Haobopotr. B 1960-¢ rT.
Mosiofok Omodpuznk A.M. JKaOOTHMHCKHIT pacKpbUI MEXaHU3M 3TOM
peakIny, KOTopas MOIydiiIa CBOE Ha3BaHUE 110 UMEHAM JIBYX YUYCHBIX:
TOTO, KTO €€ OTKPBLI, ¥ TOTO, KTO €€ OOBSICHIIL.

V Bcex NpUBEACHHBIX MPUMEPOB €CTh OOIIUI aJrOPUTM: OIPOMHOE
MHO>KECTBO DJICMEHTOB, COCTABJIIOIINX STH CHCTEMBI, BIPYT, KakK ITO
KOMaHJie, HAYMHAIOT BECTH CeOS CKOOPAMHUPOBAHHO, COTJIACOBAaHHO,
XOTs JI0 3TOro TNpeObIBalM B COCTOSHUM Xaoca. bomee Toro, 3Ta
BO3HUKIIIAS YIIOPSAOYEHHOCTh HE PACIIAIaeTCsl, a MPOJOKAET YCTONYHNBO
CyIlIeCTBOBATb.

XOoTs TpOIECCHl  CaMOOpPraHU3aluu  ObLUTM W3BECTHBI  YYCHBIM
JIOCTATOYHO JaBHO, OOIIIHE TCOPHH CaMOOPTaHU3AIMH TOSBIIINCH JIUIITH
B 1970-¢ rr. K ux co3ganuio ydeHble IIIM pa3HBIMU IyTsaMu: [. XakeH,
co3maTellb CHHEPIeTHKH, — W3 KBAHTOBOW DOJEKTPOHHKH U
pagnohU3UKH; n. IIpuroxun, OCHOBATEIIb HEpPaBHOBECHOM
TEPMOIMHAMHUKH, — W3 aHAJIN3a CIICIU(DUICCKUX XUMHUISCKUAX PCaAKITHM.
Bem yueHsle, M3ydaBIIde 3TH MPOIECCH B Onooruu, — M. DiireH, B
meteoponorun — E. JlopeHn, a Takxke aBTOp Teopum kartactpod P.
Tom. IlocTeneHHO ydYeHbIE Hayajdu BBIXOJUTH 32 PaMKHU CBOMX Y3KHX
MUCIUIUTUH, CTald 3aMeyaTh aHAJIOTHUI0 MEXIy MaTeMaTHYeCKUMHU
MOJCTSAMH W KOHIENTYaJdbHBIMA CHUCTEMaMH, OIHMCHIBAIOIIUMU TaKHe
pa3HbIe Ha TEPBBIN B3I MPOIIECCHI.

Tak crano hopMHpPOBaTECS YOKICHHUES, YTO BO BCEX 3THX SBICHHUSIX
©CTh enWHas OCHOBA, IIO3BOJITIONIAS CO3MaTh OOIIYI0  TCOPHIO
camoopraam3anuy Matepur. CerofHs o0Imas Teopusi caMOOpTaHU3aIHH
pa3BUBaeTCSI B OCHOBHOM B paMKax IBYX HayK. — CHHEPICTHKH H
HEPaBHOBECHON TEPMOAWMHAMUKH, BO MHOTOM JOTOJHSIONINX JPYT

apyra.

OCHOBbI CMHEPreTUK1U U HepaBHOBECHOM
TepMOAUHAMUKMN

CuHepreTnka (KOOIEPaTHBHOCTh, COTPYTHUYECTBO, B3aUMOJCHCTBIE
Pa3IMYHBIX JJIEMEHTOB CUCTEMbI) — IO OTIPE/IETICHHIO ee co3marens [ .
XakeHa, 3aHUMAETCSI W3YYCHUEM CHCTEM, COCTOSIIMX W3 MHOTHX
MOJICHCTEM CaMOW Pa3IUYHON MPUPOJIBI, TAKUX, KaK aTOMBI, MOJICKYJIHI,
KJIETKH, MEXaHUYECKHE JICMCHTHI, OPTaHbl, )KUBOTHBIC W JIAXKE JIFOJTU.
DT0 HayKa O CaMOOPTraHU3AINU IMPOCTHIX CUCTEM, O MPEBPAIICHUH Xa0ca
B TIOPSJIOK.

OcCHOBHasI UJiesl CHHEPTETUKH — UJIes O IPUHITUITHATIEHON
BO3MOYKHOCTH CTIOHTAHHOT'O BOSHUKHOBEHHUS TIOPSI/IKA U OPTaHU3aIMHU U3
Oecriopsika
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U Xaoca B pe3ysbTare Ipoliecca CaMOOPTraHU3alMl. JTO MPOUCXOAUT MPH
BO3HUKHOBCHUM TIOJIOXKUTEIIBHON OOpPATHON CBSI3M MEXIY CHCTEMOW U
OKpyXkaroiieil cpenoi. MHbIMM clOBaMHM, TIOJT BO3JCHCTBHEM BHEIIHEH
Cpemsl BHYTPA CHCTEMbl BO3HHKAIOT TIOJNE3HBIE H3MEHEHHWS, KOTOpBIC
TTOCTETICHHO HAKATUTUBAIOTCSA, a 3aTeM KapAWHAILHO MEHSIOT 3Ty CHCTEMY,
TIpeBparas ee B apyryro, 0ojee CI0KHYIO U BEICOKOOPTaHM30BAHHYTO.

BozgeiictBuio  OKpyKaroIier cpeapl MOTYT IIOABEPrarbCs Cpaszy
HECKOJIKO OJHOTHITHBIX CHCTEM, HO B CHJIY Pa3MYHBIX (OIIyKTyaruid
(oTKIOHEHWI) OHM MOTYT (OPMHPOBATH pa3HBIE OOpaTHBIC CBS3H,
MOPOXKJIATh Pa3HBIE OTBETHBIC PEAKIMU, JAJEKO HE BCE M3 KOTOPBIX
MOTYT NPUBECTH K CaMOOPTaHM3allMd CHCTEMBI. MOXHO CKa3aTh, YTO
MEX]ly CUCTeMaMH HMJET CBOeOOpa3Hasi KOHKYPEHIIUs, OTOOp TOrO THIIa
MOBEJICHUSI, TakOW OOpaTHOM CBsI3U, KOTOpasl TO3BOJSICT BBDKHUTH B
yCIOBHUSIX KOHKYypeHluu. Kak 3ameuaer cam XakeH, 3TO MIPUBOAUT HAC B
OTIPEJICJICHHOM CMBICIIC K CBOEro poja OOOOIIEHHOMY TapBUHU3MY,
NEHCTBHE KOTOPOTO PACIIPOCTPAHAETCS HE TOJIBKO Ha OPTaHWMUYECKUN MU,
HO ¥ Ha HEXXUBYIO MPUPOJY, & TAKKE Hd COMMATBHBIC CHCTEMBI.

CuHepreTnka IpeTeHAYET Ha OTKPBITHEC YHUBEPCATHHOTO MEXaHH3Ma
camoopraam3arnun. OgHako 00BEKTOM CHHEPTETHKH HE3aBHUCHMO OT €T0
TIPUPOABI MOTYT OBITH TOJBKO TE CHUCTEMBI, KOTOPHIC YIOBJICTBOPSIOT
OTIpeNIeJICHHBIM TpeOoBaHMAM. TakuMu TpeOOBaHUSAMH, B YACTHOCTH,
SIBIIIIOTCS. OTKPBITOCTh, CYIECTBEHHAsT HEPABHOBECHOCTh M BBIXOJ| U3
KPUTHYECKOTO COCTOSIHUSI CKAuKOM, B ITporiecce pa3oBoro nepexosa.

Omxpvimocms — BaXXHEUIIEe CBOMCTBO CaMOOPTaHU3YIOIIUXCS
CHCTEM, KOTOPBIC IMOCTOSHHO OOMEHHMBAIOTCSI BEIICCTBOM, JHEPIHCH H
nHpOpPMaLUEH ¢ OKpykaromeh cpenoi. IMEHHO OTKPBITOCTh SIBIISETCS
MPUYMHON HEPAaBHOBECHOCTU CHUCTeM. EcCIM 3aKkpbhIThie CHUCTEMBI, IS
KOTOPBIX W  ObIM  COPMYIHPOBAHBI  Hadalma  KIACCHYECKOM
TEPMOIMHAMHUKH, Hen30eKHO CTPEeMATCS K OJTHOPOTHOMY
PaBHOBECHOMY COCTOSIHHIO — COCTOSHHIO TEPMOJIMHAMHYIECKOTO
PaBHOBECHS, TO OTKPBITBIC CHCTEMBI MEHSIOTCS, ITpHYeM HeoOpaTnuMo, B
HUX BaKHBIM OKa3bIBaeTCs (haKTOp BPEMEHH.

[Ipn  ompeneneHHBIX YCIOBHAX W  3HAYCHUSAX  IApPaMETpOB,
XapakTepU3YIOIMINX CUCTEMY M H3MEHSIOIIUXCA MO/ BO3JEHCTBUEM
W3MEHEHUN OKpYXKAaIOIIEH Cpeapl, CUCTeMa NEPEeXOAUT B COCTOSIHHE
CYLIECTBEHHOM  HEPAaBHOBECHOCTM —  KPUTUYECKOE  COCTOSIHUE,
COIIPOBOXKIaEMOE IOTepei yCTOMUMBOCTH. Bepb j1r00ast crcTemMa octaeTcst
cama co0O¥ TOJILKO B OITPEJICIICHHBIX paMKaX. Tak, Bofia OCTaeTcs BOIOM
ToNbKO Tipu Temmeparype ot 0 1o 100°C mpu HOpMaIbHOM aTMOC(HEpHOM
TABJICHUH, 3a TPAaHUIIAMH JTHX YCIIOBHI OHa IPEBpaIlaeTcs B JIeI A
map. EcrecTBeHHO, UYTO  CYIIECTBOBAaHHE  CONHAIBHOM WA
OMOJIOTHYECKON CHCTeMBI OYIEeT 3aBUCETh OT HWHBIX YCIOBHH, YeM
(hyHKIMOHUPOBaHKE (PU3MICCKUX WM XMMHYSCKHUX cHUCTeM. Ho Takume
BaOKHEHINIME IMOKa3aTeIH, OT KOTOPBIX 3aBHCHUT CaMO CYITICCTBOBAHHE
cucteM, ecth Beerma. OHM HA3bIBAIOTCS YAPAGASIOWUMU NAPAMEMPAMU
cucmemul.
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W3 KpuUTHUYECKOTO COCTOSIHHSI CYIIIECTBEHHOM HEpPaBHOBECHOCTHU
CHUCTEMBI BCErJa BBIXOIAT CKaukoM. CKauoOK — 3TO KpalHE HEIUHEHHBIN
MPOIIECC, MPH KOTOPOM JIaXEe Mallble W3MEHEHHUS YIIPaBIISIOMIUX
MapaMeTpoB CUCTEMBI BBI3BIBAIOT €€ TMEpexoj] B HOBOE KadyecTBO.
Hanpumep, npu CHIKEHHM TEMIIEPATypbl BOJBI JIO OINPEICIICHHOIO
3HAUEHHUS OHA CKaYK0OOpa3HO npeBpataercs B jiea. OKoIo KpUTHIeCKOH
TOYKM TIepexoja JOCTATOYHO W3MEHUTh TEMIIepaTypy  BOJIBI
(ympaBIsTIoIIUi  MapaMeTp) Ha JIONIM Tpamyca, 4YToOBl BBI3BAaTh ¢¢
MPaKTUYIECKH MTHOBEHHOE MTPEBPAIICHHE B TBEPOE TEIO.

Wtak, camoopraHu3yrommecss CHUCTEMBI OOPETaOT TIPHCYIIUE WM
CTPYKTYpPBI WiIH (HYHKIIMHA 0€3 Kakoro OBl TO HM OBIIO BMEMIaTEIILCTBA
n3BHe. OOBIYHO OHM COCTOAT M3 OOJBIIOrO YHCIa IMoacucTeM. llpm
W3MEHEHWH YIPABIIIONINX TapaMeTpOB B CHCTEME OO0pa3yroTCs
KauyeCTBEHHO HOBBIE CTPYKTYphl. [Ipm 3TOM cHCTeMBI TepexomsT u3
OIHOPOMHOTO,  Heau(pGEepPeHIINPOBAHHOTO  COCTOSHUS  TIOKOS B
HEOJHOPOIHOE, HO XOPOIIO YIOPSAOYEHHOE COCTOSHHE WM B OJTHO W3
HECKOJIBKIX BO3MOKHBIX COCTOSTHHH.

BaxxHO, YTO STHMH CHCTEMaMH MOXHO YIIPaBISATh, H3MEHSS
JICHCTBYIONINE HA HHUX BHEUIHHE (hakTopbl. [IOTOK PHEpruM, BEIECTBAa
Wi WHQOPMALIUK YBOAUT (DU3UYUCECKYIO, XUMHUYCCKYI0, OMOJIOTHYECKYIO
WIN COLMANBHYI0 CHUCTEMY JaJeKO OT COCTOSIHUS TEPMOANHAMUYECKOTO
paBHOBecHsl. V3MeHss Temriepartypy, YPOBCHb paauallviu, IaBJICHUE U
T.JI., MBI MOXEM YIPAaBIATh CHCTEMaMH U3BHE.

CaMOOpraH3yIOIIMecs CHUCTEMBI CIOCOOHBI COXPaHSTh BHYTPEHHIOIO
YCTOMYMBOCTh TIPU BO3ACHCTBUM BHEILHEH Cpelpl, OHW HAXOIAT CIOCOOBI
CaMOCOXpaHEeHHs1, YTOObI He Pa3pyLIAThCsl U AAXKE YITy4IlaTh CBOIO CTPYKTYPY.

Heckonbko MHOM acmieKT UMeeT HepaBHOBECHAS TepMoArHaMuKa .
[Ipuroxxuna. B cozmanHoi UM Hayke OH TIOCTaBWII 33/1a4y J0Ka3aTh, YTO
HEPaBHOBECHE MOXKET OBITh MPUYMHOMW mopsiaka. HoBasi TepMorHaMuKa
CTajia CiocoOHa OTpaXkaTh CKAYKOOOpa3HbIe IIPOLIECCHI.

UroOBl cucTEMa MOTJIa HE TOJBKO IMOIEPKHBATh, HO M CO3/1aBaTh
YHOPSIIOYEHHOCTh M3 Xa0ca, OHa HETIPEMEHHO JTOJDKHA OBITh OTKPBHITOM
¥ MMETh IIPUTOK BEIECTBa, SHEPTHH W MH(pOpManwy u3BHE. MIMeHHO
TaKMe CUCTEMBI Ha3BaHbI [ [pUTOXKUHBIM OuccunamugHbimu.

JluccumaTtuBHOCTh — 3TO 0CO00E JAMHAMHYECKOE COCTOSHHE, KOTIa
W3-32 TIPOIECCOB, MPOTEKAIINX C J3JEMEHTaMH HEPaBHOBECHOW
CHCTEMBI, Ha YPOBHE BCEH CHCTEMBI MPOSBITIOTCS KAY€CTBEHHO HOBBIC
CBOMCTBA U MPOLIECCHI.

bnarogapsi muccMmaTMBHOCTH B HEPAaBHOBECHBIX CHCTEMaxX MOTYT
CIIOHTaHHO BO3HHKAaTh HOBBIE CTPYKTYpPBI, MPOWUCXOIUTH MeEpexof K
MOPSIKY U3 Xaoca.
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B XO0J€ CBOCIO pasBUTHUA AUCCUIIATUBHBLIC CUCTCMbI IMPOXOJAT JIBa
JTamna;

1) meprol TUIABHOTO  SBOJIIOIIMOHHOTO  PA3BUTHUSL C  XOPOIIO
MIPECKa3yeMBIMH JIMHEHHBIMA W3MEHECHUSMH, TIOABOSIINMH B HTOTE
CHUCTEMY K HEKOTOPOMY HEYCTOHYNBOMY KPHTHIESCKOMY COCTOSHHIO;

2) CKa4yOK, OAHOMOMEHTHO TIEPEBOISIINI CHCTEMY B HOBOE YCTOHUMBOE
COCTOSTHHE C 00JIee BEICOKOH CTETIEHBIO CIIOKHOCTH U YIIOPSA0YCHHOCTH.

Oco0oe BHHMaHHE HEPAaBHOBECHAs TEPMOJIMHAMUKA YICISIeT (ase
CKauKa, ABJISIONICHCS pa3pellleHeM BO3HHUKIIECH KPU3UCHON CUTyalluu U
XapakTEepPU3YIOIMIENCST ~ KPUTHMUECKUMHU  3HAUEHUSIMUA  YIIPABJISIFOIIUX
MapaMeTpoB CUCTeMbl. [IpUrOXMH TpakTyeT Takol mepexoid Kak
HpI/ICHOCO6.HCHI/IC [[I/ICCI/IH&THBHOﬁ CUCTEMbBI K UBMCHUBIINMCS BHCITHUM
YCIIOBUSIM, 4Ye€M OO0CCICUMBACTCS €¢ BBDKMBAHWME. OJTO M €CTh aKT
CaMOOpraHU3aIHY.

OdyeHb BaXXHO OTMETHUTh, YTO MEPEXO] TUCCUIIATUBHON CHUCTEMBI U3
KPUTHYECKOTO  COCTOSHHS B HOBOE  YCTOMYMBOE  COCTOSHHE
HeomHo3HaueH.  ClOXKHBIE ~ HEPAaBHOBECHBIE  CHCTEMBI  HMEIOT
BO3MOKHOCTh TIEPEHTH M3 HEYCTOMYMBOTO IIOJIOKEHUS B OJHO U3
HECKOJIBKUX BO3MOKHBIX YCTOMYMBBIX COCTOSHWM. B kKakoe MMEHHO W3
HUX COBEPIIUTCS TEpeXo] — JAeJ0 Clydas. DTO CBSI3aHO C TEM, UTO B
CHUCTeMe, TpeOBIBAIONMIEt B KPHUTHYCCKOM COCTOSHHH, pPa3BHBAIOTCS
cuibHbIe (uiykTyanmu. [lox neificTBueM OJHOW M3 HHX U TPOUCXOIUT
CKa4YOK B KOHKPETHOE YCTOWYHMBOE COCTOSIHHE. [10CKONIBKY (UIyKTyaIuu
CIy4allHbl, TO M «BBIOOP» KOHEYHOTO COCTOSIHUSI OKa3bIBACTCSI
ciaydaiineiM. Ho mocrie coBepiieHus mepexofa HasaJ BO3BpaTa HET.
CkauoK HOCHUT OJTHOPA30BbIM U HEOOPATUMBIH XapakTep.

Kputnueckoe 3HaueHHE MapaMETpOB CHCTEMBI, IPH KOTOPBIX
BO3MOXXEH HEOJHO3HAuYHBIM MEpexol B HOBOE COCTOSHHE, Ha3bIBAIOT
TOYKOM OupypKanum.

Oo6napyxenue (eHomena Oudypkanmu, Kak cuutaet [Ipuroxus,
BBEJIO B (DM3UKY DJIEMEHT MCTOPUYECKOrO TOAXOAa, CMOIIIO JOKa3aTh
HEOOpaTUMOCTh BpeMeHH. [Ipu mpoTekaHnn caMOOpraHu3allii B SBHOM
BUjIC OOHAPYKHMBAeTCS «CTpelia BPEMECHW» — OJHOHAIIPABICHHOCTH
BPEMEHH OT Tpomnioro k Oymymemy. Kiaccudeckas TepMoaMHAMHUKA
JIOKa3pIBajla HEOOPATMMOCTh BPEMEHH, HCIONB3Ys BTOPOE HAYajo
TepMoauHaMuKH. HeoOpaTUMEBIM Mpoliecc BO3pacTaHUsS SHTPOITHH
BCET/Ia UACT OT MpoIwioro k Oyaymemy. TeM He MeHee, B KIIACCHUECKOM
MEXaHHKE BO3MOXHOCTh OOpalieHus BpeMeHHW Oblla HE HCKIIIOUCHa.
Tak, TOMEHSIB B YpaBHEHUAX «ILIIOC» HA «MHHYC» TIEpea BPEMEHEM H
CKOPOCTBbIO, MOXKHO TOJYYHUTH OIMCAHHUE NBWKEHUS AAHHOTO Tela IO
MPOMJICHHOMY TyTH B 0OpaTHOM HampapiieHnd. KOHEYHO, Bech Harll
OMBIT yOeXIal B HEBO3MOXKHOCTH IMOBEPHYTH BPEMs BCIIATh, OJHAKO
TEOPETUUYECKH TaKasi BO3MOXKHOCTh OCTaBaJIaCh.
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HepaBHoBecHass TepmoauHamuka [IpurokuHa uCHONB3yeT s
JIOKa3aTeIbCTBA CYIIICCTBOBAHUS «CTPEJIbl BPEMEHM» CKAaYyOK —
MpollecC CKauka HEBO3MOXKHO MOBEpHYTH Hazal. Ilocie mepexoma uepes
TOYKYy OH(ypKalMM CHCTEMa KadeCTBEHHO IIpeoOpasyercs. Takum
00pa3oM, 3aKOHBI HEPAaBHOBECHOW TEPMOJUHAMUKH C HEH30€KHOCTBIO
TOBOPAT O HEOOPATUMOCTH BpeMeHHU. Belb ckauok B Touke OndypKammun
BCET/Ia CITydaeH, ONpENeNsieTcs YHHKAIBHBIM COYCTaHHEM MHOXKECTBA
(hakTOpOB, BOCCO3J]aTh KOTOpPBICE BHOBH (eClIM OBl MBI 3aXOTEId
MTOBEPHYTH MPOIIECC BCIISITH) MPAKTHYECKA HEBO3MOXKHO.

®deHoMeH OMDypKAIMK TAKKE 3aCTABISCT MMO-HOBOMY B3IJISTHYTh Ha
COOTHOIICHHUE CIy4YailHOTO M 3aKOHOMEPHOTO B Pa3BUTHUU CHUCTEM U B
npupoe B nenoM. Eciu B (haze 3BOJIOIMU X071 IPOLIECCOB 3aKOHOMEPEH
M JKECTKO JCTEPMHHHPOBAH, TO CKAYOK BCErla IMPOMCXOAUT CIIydaiHBIM
00pa3oM, ¥ MO3TOMY UMEHHO CIYyYalHOCTh OMPEICIISCT TOCIICIYFOIIU
3aKOHOMEPHBIN ABOJIOIMOHHBINA 3Tal BIUIOTH J0 CIEAYIOIIETO CKayka B
HOBOM KPUTHYSCKOHN TOUKE.

B ToM, uro TOUKHM OHdypKaUU — 3TO HE aOCTpakUus, HUMEET
BO3MOYKHOCTh YOCITUTHCS Ka)KIbIi YEIIOBEK. Benb 4elloBeK M ero KU3Hb
TOXE SIBISIOTCS CJIOKHOM OTKPBITOM HEPAaBHOBECHOM CHCTEMOH. Y
KKIOTO U3 HAC MEPHOIUICCKHA BO3HUKAIOT CHTYAIlMH, KOTJa MBI CTOMM
Tepe BEIOOPOM CBOETO MaNbHEHIIET0 KU3HEHHOTO MyTH. M oueHs 9acto
Halll BBIOOP OMpEICNSETCS CIYyYalHBIM CTEYCHHEM OOCTOSTEIBCTB.
Hanpumep, yenoBek coOupaicsi yexaTh YYUTBCS B JIPYyrOd TOpoja, HO
3a00JIeNT U OCTAJICSA JIOMa, MO3TOMY TIOIIET YYHUTHCS COBCEM B JPYroe
MECTO. DTOT CITyJalHbIA BBIOOP ONPEICIIHI €TI0 IMOCICAYFONINIA SKI3HEHHBII
MyTh — BBIOOP PabOTHI, 3HAKOMCTBO C APY3bSIMH, OYAYIIUM CIYTHHKOM
JKU3HH U T.JI.

CHCTEMHBIA TMOAXOX W TIJI00AJIBHBIA DBOIOLMOHN3M  SIBIISTFOTCS
BOKHEHIIIMMH COCTAaBHBIMH YaCTSIMH COBPEMEHHOM HAayIHOM KapTHHBI
mupa. OHa BBITVISINAT CIEIYIOIIMM 00pa3oM. Mup, B KOTOPOM MBI JKHBEM,
COCTOHT M3 Pa3HOMACINTAOHBIX OTKPBITBIX CHCTEM, Pa3BUTHE KOTOPBIX
MPOTEKAET 10 €ANHOMY aJITOPUTMY. B OCHOBE A3TOro anropurMa 3ajJoKeHa
TIPUCYIIIas MAaTEPUN CIIOCOOHOCTH K CaMOOPTaHMU3AITHH, TIPOSIBILTIONIASICS B
KPUTHUYECKHUX TOYKax cucTeMbl. Camasi KpyIHasi U3 W3BECTHBIX YEJIOBEKY
cucTeM — 3TO pasBuBaromiasicss Bcenennas. Bces ee uctopus — ot
Bonbiioro B3phiBa /10 BO3HMKHOBEHHS 4YElIOBEKa — TIpPeJCTaeT Kak
SJIMHBIM  TIpollecC MaTepUaJbHOM  BBOJIOIMH, CaMOOPTaHU3aIIUH,
camopa3BuTHs MaTepuu. [Ipru 5TOM Bech MHUp IPEACTABIISICT COOOM €AMHOE
LIeNoe, HepapXWuecKd OpPraHM30BaHHYIO CHUCTEMy. OTO U €CTh ujes
rI100aJIGHOTO DBOIIOIIMOHN3MA.

HMTepaTypa And CaMOCTOATEeSNIbHOIo U3y4eHusA

1. Apronwo A.U. Teopus katactpod. M., 1990.
2. boeoanos A.A. Tekronmorus. BceoOimast opraHu3aliioHHas HayKa.
B 2 xu. M., 1989.
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6. Kouepeun A.H. Metojipl u popMbI Hay4HOT0 TI03HaHUS. M., 1990.
7. [lempoes FOA., Huxughopos AJI. Jlornka u METOHOJIOTHS HAYIHOTO
no3HaHuA. M., 1982.
8. I[lempos FO.A. Teopus no3nanus. M., 1988.
9. Ilpueosicun U., Cmenzepc U. llopsimok u3 xaoca. M., 1986.
10. Posunckuii P.E. PazpuBaromasicsi Bcenennas. M., 1996.
11. Camoopeanuzayus B npupoze u odmecrse. CII6., 1994.
12. Xaxen I'. Cuneprernka. M., 1985.
13. Ilmogheh BA BeneHre B METOIONOIHIO HAYYHOTO TIo3HaHwsL. J1., 1972,
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MaBa3
OcCHOBbLI ecTecTBO3HaHUA

3.1. NMpeameT u CTpyKTypa eCTeCTBO3HaAHUA

NMoHATHMe ecTecTBO3HAHUA

CrpeMiieHHE dYeJOBeKa K TIO3HAHUIO  OKPYKAOIIEro  MHpa
BBEIpaXaeTCs B pPa3IUYHBIX (opmax, crmocobax W HaIPaBICHHIX
HCCIIEAOBATCIILCKOM  JeaTelbHOCTH. Kakmas W3  OCHOBHBIX — YacTel
00BEKTUBHOIO MHpa — TIPUPOMA, OOMIECTBO M YEJIOBEK — HM3ydaeTcs
CBOWMH OTHCIBHBIMA HaykaMd. COBOKYIHOCTh HAyYHBIX 3HAHHUH O
npupone (HOPMHUPYETCS E€CTECTBO3HAHWEM. OJTHMOJIOTHUECKHA CJIOBO
«ECTEeCTBO3HAHWE» MPOUMCXOINUT OT COCTUHEHUS ABYX CJIOB: «ECTECTBOY,
YTO O3HAYAET IMPUPOJIA, U «3HAHHUEY, T.C. 3HAHUE O TIPHUPO/IE.

B coBpemMeHHOM yNOTpeOICHUN TEPMUH «ECTECTBO3HAHHE)» B CAMOM
o0meM Bujie 0003HAYACT COBOKYITHOCTh HAayK O TMPHPOJAC, HUMEIOIIHX
MPEMETOM CBOMX HCCJICOBAHUN pa3JIMYHBbIC IMPUPOJIHBIC SBICHUS U
MPOLIECCHI, a TaKXKe 3aKOHOMEPHOCTH WX JBoitonuu. Kpome Toro,
€CTECTBO3HAHME SIBIISICTCSI CaMOCTOSITENILHOM HAYKOH O MPHUPOJE Kak
€/IMHOM IIEJIOM U B 3TOM KAa4eCTBE MO3BOJIICT M3YYHTh JTHOO00H OOBEKT
OKPY’KaloIIero Hac Mupa 0ojee TIIy0O0KOo, YeM 3TO MOXKET C/IeNaTh OJHA
Kakas-TM00 W3 €CTECTBCHHBIX HAyK B OTHCNbHOCTH. [loaTomy
€CTEeCTBO3HAHME HAPAAY C HayKaMu 00 OOIIECTBE U MBIIUICHUH SBIISICTCS
Ba)KHEHIIIEH YaCThIO YelIoBeuecKoro 3HaHus. OHO BKIIIOYAET B ceOs Kak
JEATCIBHOCTh MO TIONYYCHUIO 3HAHUS, TaK M €€ pPEe3yJNbTaThl, T.C.
CUCTEMY HAYYHBIX 3HAHHI O IPUPOIHBIX MPOLIECCaX U SIBICHUAX.

Ponb ecrecTBO3HAHMS B KWU3HU UYEIIOBEKA TPYAHO IMepeorieHnTs. OHO
SIBJISIETCS OCHOBOI BCEX BHIOB JKH3HE00eCTIEUEHHST —
(hM3MOITIOTHIECKOTO, TEXHWYIECKOTro, JHeprermdeckoro. Kpome Toro,
€CTECTBO3HAHNE CIYKUT TECOPETHYECCKOW OCHOBOM MPOMBIIUICHHOCTH U
CEbCKOTO  XO3SAHCTBA, BCEX  TEXHOJOTHWH, pa3IMYHBIX  BHIOB
TIPOM3BOJICTBA. T€M CaMbIM OHO BBICTYNAET BAKHEUIIIMM 3JIEMEHTOM
KyJbTYphI YEJIOBEUECTBA, OJHAM W3 CYIIECTBEHHBIX ITOKa3aTeeil ypoBHS
LIMBHJIM3ALMH.

OTMedeHHBIe XapaKTePUCTUKH €CTECTBO3HAHUS TO3BOJIIOT CIIENATh
BBIBOJI, UYTO OHO SIBJISETCS TOJCHUCTEMON HAayKd W B 3TOM KadecTBE
CBSI3aHO CO BCEMH DJIEMEHTaMU KyJIbTYPBI — penuruel, Quiocodueii,
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3TuKoi u ap. C Ipyroit CTOPOHEI, €CTECTBOZHAHIE — CAMOCTOSITEIbHAS
00J1acTh 3HaHUs, 00JIaaroMas COOCTBEHHOW CTPYKTYPOM, IPEIMETOM U
METOJaMHU.

[TonsiTHE «ecTecTBO3HAHME» MOSBHIOCH B HoBoe Bpems B 3amagHou
EBporie m crtamo o0o03HadaTh BCIO COBOKYITHOCTH HAyK O TIPHPOIE.
Kopnu sToro npeacrasnenus yxomsaT B JpeBHroto I'penmro, BO BpemMeHa
ApHUCTOTEISI, KOTOPBIH TEPBBIM CHCTEMAaTH3UPOBAl WMEBIIHECS TOTa
3HAHUSA O TIpUpoe B cBoer «Du3uke». OMHAKO 3TH IPEACTaBICHUS ObLTH
JIOCTaTOYHO aMOP(HBIMH, M TIO3TOMY CETOMHS ITOJ €CTECTBO3HAHHEM
MMOHUMAETCSI TaK HAa3bIBAEMOE MOYHOe €CTECTBO3HAHME — 3HAHHE,
COOTBCTCTBYIOLICEC HE TOJBKO II€PBBIM 4YCTBIPEM, HO W NOCICAHEMY,
IATOMY KPUTEPHUIO HAYYHOCTHU. BakHEHIIEW XapaKTEpUCTUKOW TOYHOIO
€CTECTBO3HAHMS  SIBIISICTCSI  OKCIIEPUMEHTAIBHBIA ~ METOH,  JaroIiuid
BO3MOXKHOCTh SMITUPUYECKON MPOBEPKH THUIIOTE3 U TEOPUH, a TakKe
o opMIICHHUE MTOTyYEHHOT0 3HAHUS B MATEMaTUYCCKUX (opMyJIax.

NMpeameT ecTtecTBO3HAHUSA

CyIIecTBYIOT 1Ba IMPOKO PACHPOCTPAHCHHBIX IPEICTABICHUS O
MpeaMeTe eCTECTBO3HAHUS:

1) ecTecTBO3HaHME — 3TO HayKa o [Ipupose Kak eaMHOM 1IEeIOCTHOCTH;

2) eCTeCTBO3HAHME —  COBOKYNHOCTh Hayk o  Ilpupone,
paccMaTpuBaeMoi Kak IIeJIoe.

Ha nepBbril B3mIsim, 3TH ompeAeieHus: OTIWYHBI JpyT OT Apyra.
OpHo roBopuT 0 eAnHOMN Hayke o [Ipupose, a pyroe — 0 COBOKYITHOCTH
OTICNBHBIX HayK. TeM He MEHee Ha caMOM Jejie OTIMYHUS HE CTOJb
BEeJIMKHA, TaK KaKk IIOJd COBOKYIHOCThIO Hayk o Ilpupome
MoApa3yMeBaeTcss HE IMPOCTO CyMMa pa3pO3HEHHBIX HAyK, a CIUHBIN
KOMIDIEKC TECHO B3aMMOCBSI3aHHBIX €CTECTBEHHBIX HAYK, MOTTOJIHSIOIITIX
AT ApyTa.

SIBIISISICH  CaMOCTOSITENNHHON HAyKOM, €CTECTBO3HAHHE HMEET CBOM
MpeaMeT HWCCIIEMOBAaHUSA, OTIMYHBIA OT TIpeaMeTa CIEIMaTbHBIX
("4acTHBIX) eCTeCTBEHHBIX HayK. Crienn(UKoi €CTeCTBO3HAHUS SBIISICTCS
TO, YTO OHO HUCCIEIyeT OJHU U T€ K€ NMPHUPOIHBIC SBICHUS Cpa3zy C
MO3UIIUI HECKOJIBKUX HAyK, BRISABIISS HanOoee o0IHe 3aKOHOMEPHOCTH
U TeHJCHIMHA. TOJMBKO TaK MOXHO MPEACTaBuTh [lpupomry Kak eIuHYyrO
I[EJIOCTHYIO CUCTEMY, BBIIBUTH T¢ OCHOBAHHMS, HA KOTOPBIX CTPOMTCS BCE
pa3sHoOOpasue MPeIMETOB W SBICHUH OKpyXaromiero mupa. Mrorom
TaKUX HCCIICOBAHUN CTAaHOBUTCS (DOPMYIIMPOBKA OCHOBHBEIX 3aKOHOB,
CBS3BIBAIOIIMX MHKPO-, MaKpo- W Merammphl, 3emimio u Kocmoc,
(bU3uYecKne W XUMHUYECKHWE SBICHUS C JKH3HBIO M Pa3yMOM BO
Bceenennoii.

B mikone wm3ydaroTcs OTHENbHBIC ©CTECTBEHHBIE Hayku — (DH3HKa,
XUMHS, OWojorus, reorpadus, acTpPOHOMHS. OTO CIY)KHT TIEpBOI
CTyneHbto mo3Hanus IIpupossl, 0e3 KOTOpOil HEBO3MOXKHO MEpPEHTH K
OCO3HaHUWIO €€ KaK €AMHOM IEeJOCTHOCTH, K TOUCKY OoJiee TIyOOKMX
CBsI3CH MEXTY PU3NICCKUMHU, XUMUYCCKUMHU U OUOJIOTUICCKUMH SIBJIC-
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HUSIMHA. DTO M €CTh TJIaBHAs 33jaya HacTosIIEero Kypca. C ero momoliso
MBI JIOJDKHBI 00jiee TIyOOKO M TOYHO MO3HATh OTIACIbHBIC (PU3MYECKuE,
XUMUYECKHE U OMOJOrHYECKHE SBICHUS, 3aHUMAIOIIUE BAXXHOE MECTO B
€CTECTBEHHO-HAYYHOW KapTHHE MHPA; a TakKXKe BBbISBUTH CKPBITHIC
CBSI3HM, CO3/AIONIHME OPraHUYECKOE EIMHCTBO OTHX SBICHHH, YTO
HEBO3MOXKHO B paMKaX CIHEIUAIbLHBIX ECTECTBCHHBIX HAYK.

CTpyKkTypa ecTecTBO3HaHUSA

Mbl yke TOBOPWIM O CTPYKType HAayKH, MPEACTaBISIONIEH coOoi
CJIO)KHYIO Pa3BETBJICHHYIO CHUCTEMY 3HaHUU. EcTecTBO3HaHUE — HE
MEHEE CIIOKHAsI CHCTEMa, BCE YaCTH KOTOPOU HAXOMAATCS B OTHOIICHHSIX
HEPapXUYEeCKON COMOAYMHEHHOCTH. OTO O3HAYaeT, YTO CHUCTEMY
€CTeCTBCHHBIX HAyK MOJXHO TMPEJACTAaBUTh B BHJIEC CBOCOOpa3HOM
JIECTHHIIBI, KaKOas CTYNEHbKAa KOTOPOHl sBisieTcs (DyHIAMEHTOM s
CIIeyIOIIeH 32 HEel HAYKH, W B CBOIO OYepe/lb, OCHOBBIBAETCS Ha JTaHHBIX
MPEANIECTBYIONIEH HAYKHU.

OcHOBOH, (YHTAMEHTOM BCEX €CTECTBEHHBIX HayK, OECCIIOpHO,
SBTSIETCS hu3UKA, TIPEIMETOM KOTOPOH SIBISIOTCS TENa, WX JIBIDKEHHSA,
npeBpamienns U (GOopMbI POSIBICHHUS HAa PazIH4YHBIX YPOBHX. CeromHs
HEBO3MOXHO 3aHUMAaThCSl HU OJHOW €CTECTBEHHON HayKOH, HE 3Has
¢msukn. BHyTpr (QE3HKH BBIIEISETCS OOJNBIIOE YHCIO ITOAPA3ACIIOB,
pa3NUUalOMUXCA  CIEMU(MUIECKUM  TpeAMEeTOM W MEeTOJaMH
uccienoBaHus. BaykHEHIIUM cpey HAX SBISIETCS MEXaHHKA — YYEeHHUE O
paBHOBECMH ¥ [BIDKEHWH Tenl (WM WX dYacTeil) B TPOCTPAaHCTBE W
BpeMeHH. MeXaHn4decKoe ABMKEHHUE TIPEICTaBIIICT COOOH MPOCTEHIITYIO
U BMECTe C TeM HauOoJiee pacCHpPOCTPaHCHHYIO (OpMy JBHKCHUS
MaTepud. MexaHuKa SIBHUJIACh MCTOPUYECKH TIepBON (pu3nueckoi
HAYKOW M JIOJITOE BPEMsI CIYXKWIa 0Opas3loM Ui BCEX ©CTECTBEHHBIX
Hayk. Paznenamu MeXaHUKH SBIISIOTCS:

1) craTuka, U3yJarolas yCcIOBHUs paBHOBECHUS TeEIT;

2) KMHEMAaTHKa, 3aHUMAIOIIASCS JBIKCHUEM TEJ C TEOMETPUUCCKOMN
TOYKH 3PEHUS;

3) AWHAMMKa, PAcCMATPUBAIOINAS JIBIDKECHHE TEN TOJ JCHCTBHEM
MPUIOKEHHBIX CHUIL.

Takxke B MEXaHUKY BXOJISAT TUIIPOCTATUKA, THEBMO- ¥ THIIPOMHAMHUKA.

Mexannka — ¢usuka makpomupa. B HoBoe Bpems 3apomuiiach
(u3uka Mukpomupa. B ee 0CHOBE JIKHUT CTATUCTUYCCKAS MEXaHUKA, WU
MOJIEKYJIIPHO-KHHETUYECKasl TEOpHs, W3ydaromas IBIKCHUE MOJEKYI
KUIKOCTH ® Taza. [loke mosBHIMCH aTomMHas ¢u3NKa W (QHU3HKA
SIIEMEHTapHBIX YacTuIl. Paznmenamu QU3WKH SBISIOTCS TEPMOIUHAMUKA,
M3y4aroIas TeIIOBBIE IPOIECCHl; (PHU3MKa KoJeOaHui (BOJIH), TECHO
CBsI3aHHAs C ONTUKOM, SJIEKTPUUECTBOM, aKycTuKoi. HazpaHHbIMU pa3-
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JenaMu (pU3MKa HE HCYEPIbIBACTCS, B HEH IOCTOSHHO IOSBIISIOTCS
HOBbIC (PU3NYCCKUE TUCIUILIHHEIL.

Crenyromiei CTyNeHbKON SABISCTCS XuMusl, N3yJarolias XUMHUECKHE
2JIEMEHTHI, WX CBOWMCTBA, MpEBpaIIeHUs W COeIWHEHHsA. To, 4To B ee
OCHOBE JISKHT (DU3WKA, IOKa3bIBaeTcs OYeHb Jerko. Jlis 3toro
JIOCTaTOYHO BCTIIOMHHTH IITKOJIBHBIE YPOKH IO XHMHH, Ha KOTOPBIX
TOBOPHJIOCH O CTPOSHHH XHMHYCCKHX DSJIEMEHTOB M HMX D3JICKTPOHHBIX
0000YKaX. DTO NIpUMEP HCIOIb30BaHUS (DH3UYSCKOrO 3HAHHS B
XUMHUH. B XUMUM BBITIETISIOT HEOPTaHMUYECKYIO M OPTaHUIECKYIO XFMHUIO,
XUMHIO MATEPHAIIOB U APYTHe pa3/eibl.

B cBoio ouepenb, XUMHUS JISKHT B OCHOBE Ouono2uu — HAYKHA O
JKUBOM, H3ydYarolllell KJIeTKy M BCe OT Hee IPOM3BOAHOE. B ocHOBe
OHMOJIOTMYECKMX 3HAHUI — 3HAHUS O BEIECTBE, XUMHUCCKUX dJIEMEHTAX.
Cpenu OHOJOTMYSCKHX HAyK CIICAYyeT BBIACIUTH OOTaHUKY (IpeaMeT —
pacTHTENBHOE I[APCTBO), 300JI0THIO (IPEAMET — MHpP JKHBOTHBIX).
AHaToMUs, (PUZHOJIOTHS U SMOPHOJIOTHS HU3YJYalOT CTPOCHHUE, (HYHKIIUU
M pa3BUTHC OpraHm3Ma. LIWTONOTHSI HWCCIEAYeT JKUBYIO KIIETKY,

TUCTOJIOTUSI — CBOMCTBA TKaHCﬁ, MMaJICOHTOJIOIUA — HCKOIIaCMBIC
OCTaHKHW JKW3HH, TICHCTUKA — lTp06J'ICMBI HACJICACTBCHHOCTH U
U3MCHYMBOCTH.

Hayxu o 3emne SBISIOTCS CHEMYIONIMM JIIEMEHTOM CTPYKTYPHI
€CTECTBO3HAHUs. B 3Ty rpymiry BXOAST reoiorus, reorpadus, SK0JIOTHs
u np. Bce oHM paccMaTpHuBalOT CTpOSHHE W Pa3BUTHE HAICH IUIAHETHI,
MPECTABIISIONIC  COOOM  CIIOXKHEWIIee  CcoueTaHHe  (DU3UUCCKUX,
XUMUYECKUX U OMOJIOTHYECKUX SIBJICHUH U TIPOIICCCOB.

3aBepiraeT 3Ty TpaHAMO3HYI0 mupamuay 3Hanuii o I[lpupone
Kocmonozus, nydaromas BeeneHHyro kak mesnoe. YacThio 3TUX 3HAHUH
SIBIISTIOTCS. ACTPOHOMUS M KOCMOTOHHSI, KOTOPBIE UCCIIEAYIOT CTPOSHHUE 1
MIPOMCXOX/ICHNE TUTAHET, 3Be3l], TAIakTUK W T.J4. Ha »TOoM ypoBHE
MIPOMCXOANT HOBOE BO3BpAIEHHE K (hHM3HKE. JTO MO3BOJSET TOBOPUTH O
IUKITAYECKOM, 3aMKHYTOM XapakTepe €CTECTBO3HAHHS, YTO, OYEBHIHO,
OTpa)KaeT OJTHO M3 BaXKHEHUINMX CBOMCTB caMoii IIpuponsl.

CTpyKTypa €cTeCTBO3HAHWSI HE OTPaHMYMBAETCS Ha3BaHHBIMH BEIIIIE
Haykamu. Jle1o B TOM, YTO B HayKe WAYT CJIOXKHEHIIUE MPOIECCHI
muddepeHanuy 1 MHTerpaui HaygyHoro 3HaHusl. Juddepennuarus
HAyKH — 3TO BBIICJICHUE BHYTPHU KaKOW-THOO Hayku Ooree Y3KuX,
YaCTHBIX 00JIaCTel MCCIIEIOBAHUS, PEBPAILICHHUE UX B CAMOCTOSTEIIBHBIC
Hayku. Tak, BHYTpH (PHU3MKH BBIICTWINCH (U3MKA TBEPIAOTO TeEla,
(hm3uKa 1Ia3MBbl.

WuTerpammss Haykn — 3TO TOSBIIEHHME HOBBIX HAayK Ha CTHIKax
CTaphbIX, Mpolecc 0ObeANHEHN HayqIHOro 3HaHuA. [Iprmepamu Takoro
pola HayK SBISIOTCS: (r3mueckas XuMUS, XUMHYecKas ¢HU3UKa,
Onodu3KKa, OMOXUMHSI, TCOXUMHS, OMOTCOXUMHSI, ACTPOOHOJIOTHS H JIp.

Takum 00pa3om, MOCTPOSHHAsT HAMH MTUPAMHJIa €CTECTBEHHBIX HAYK
3HAYNUTENFHO YCIIOKHSETCS, BKJIOYass B ce0s OONbIIOoe KOIHYIECTBO
JIOTIOJTHUTEIILHBIX M TPOMEKYTOUHBIX 3JICMEHTOB.
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HeoOxomumo TakKe OTMETHTh, YTO CHCTEMa €CTECTBO3HAHHS
OTHIOAb HE SBISETCS He3bI0NeMOH, B HEH HE TONBKO TOCTOSHHO
MOSIBJISIFOTCS. HOBBIE HAYKH, HO W MEHSETCS HX POJIb, MEPUOTUUCCKU
MMPOUCXOJIUT CMEHa Jmjaepa B ecrecTBo3HaHuM. Tak, ¢ XVII B. 1o
cepennubl XX B. TaKUM JUAepoM, OeccriopHo, Obiia pmsuka. Ho ceituac
3Ta  HayKa IIOYTH TIOJIHOCTBIO  OCBOWJIa  CBOIO  00JacTh
JNEHCTBUTETPHOCTH, ¥  Oonpmias 4YacTh (PM3WKOB  3aHUMAETCS
WCCIIEIOBAHUSAMH, HOCSIIUMH TPUKIATHONW XapakTep (TO K€ Kacaercs
xumun). Cerogas OyM TIepeKHBAIOT OHOJOTHUYSCKHE WCCIICAOBAHMS
(ocoOCHHO B MOTPaHUYHBIX 00JacTAX — OHou3uKe, OUOXUMUH,
MOJIeKYJIsIpHOH Ononoruu). [1o HeKoTOpBIM JaHHBIM, B cepeauHe 1980-
X T. B OMOJIOTHYECKUX Haykax ObuIo 3aHsATO 10 50% yuensix CIIIA, 34%
— B Hamed ctpane. CIIIA, BemukoOpuranuss 0e3 BO3pakeHHUH
(MHAHCUPYIOT camble pa3Hble OMOJIOTMYECKHE HCCICIOBaHWS. Tak dTo
XXI B., O4EBHAHO, CTAHET BEKOM OHMOJIOTHH.

3.2. UcTtopust ecteCTBO3HaHUSA

Byayun cocraBHOW 9acTbi0 HAayKW W KYyJIbTYPHI, €CTECTBO3HAHWE
MMeeT TaKylo K€ JIUTENBHYI0 W CIOXHYIO HCTOpHio. EcrecTBO3HaHUE
HENb3sl TOHATh, HE NPOCIEANB HWCTOPHIO €r0 Pa3BUTUS B IIEJIOM.
CornmacHO MHEHHWIO HWCTOPHKOB HAyKH, DPa3BUTHE €CTECTBO3HAHUS
MPOIIIO TPH CTAAWM U B KOHIE XX B. BCTYIIJIO B YETBEPTYIO. DTUMH
CTaIINSIMH SIBIITIOTCS IPEBHErpedecKas HaTyptocopus, CpeIHEBEKOBOES
€CTEeCTBO3HAHUE, KilaccHmueckoe ectecTBo3Hanue Hororo m Hogetimero
BPEMCHHU U COBPEMEHHOE ecTecTBO3HaHne XX B.

PasBuTHue ecTecTBO3HAHUS MOMYMHSACTCS JaHHOW Tepuoamu3anuu. Ha
MIEPBOM CTaUM MTPOUCXOIIIO HAKOIUICHUE MPHUKIIAJIHOW UHPOPMAIUH O
MpHUPOJIE M Croco0ax UCIOIb30BaHUS €€ CHI U Tel. OJTO TakK
Ha3bIBAEMBIi Hamypghunocoghckuti aman pa3BHUTHL HayKH,
XapaKTePH3YIOMIUIICS HETIOCPEICTBEHHBIM CO3EpIIaHNEM TPHPOJBI Kak
HepacwieHeHHoro 1esnoro. Ilpwm 3TOM wumeT BepHBI oxBaT OOIICH
KapTUHBI TIPUPOJIBI TIPH MTPEHEOPEKEHNH YaCTHOCTAMH, YTO XapaKTEePHO
JUTSI TPEUECKOM HATYPPIIOCODHUN.

[lozgree K Tmpormeccy HAKOIDICHWS 3HAHWM  Mo0aBiseTcs
TEOPETUIECKOE OCMBICIICHHE TIPUYMH, CIHOCO0OB W OCOOEHHOCTEH
WU3MEHEHUH B MTPUPOJIEC, MOSBIISIOTCS MEPBHIC KOHIICTIIIUYN PAIIMOHAIBHOTO
OOBSICHEHUsI W3MEHEHWH Tpupojpl. HacTymaer Tak Ha3bIBacMBIid
aHanumuyeckull 5man B Pa3BUTHU HAYKH, KOTJA UAYT aHAJIU3 TPUPOJIBI,
BBIJICJICHUE U W3YYCHUE OTJACIBHBIX BEIEH U SBIICHUN, TOUCKH
OTICNbHBIX TPUYUH U CICACTBHNA. TakoW NOAXOJ XapaKTepeH st
HAYAJILHOTO 3Tara pa3BUTHsS JII0OOOW HAayKH, a B IUIAaHE UCTOPUYECKOrO
pa3BUTHS Hayku — s o3nHero CpenHeBekoBbst M1 HoBoro Bpemenu. B
3TO BpeMs METOIWKH M TeOpHUH OOBENWHSIOTCS B €CTECTBO3HAHHE Kak
HEJOCTHYIO HAYKY O TIPHUPO/IE,
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MPOUCXOUT Yepea HAyUYHBIX PEBOIIOLMM, KXKIBIA pa3 KapAWHAJIBHO
MEHSIOIIUX MPAKTHKY OOIIECTBEHHOTO Pa3BUTHSI.

HToroM pa3BUTHS HAyKM CTAHOBHMTCS CUHMEMUYECKds cmaous, KOTaa
YUeHbIe BOCCO3IAIOT IIEIOCTHYIO KApTHHY MHPA HA OCHOBE YK€ TO3HAHHBIX
JaCTHOCTEH.

3.3. Hauyano Hayku

[peBHerpedeckasa HaTypdunocodms

Cample TiepBbIe 3HAHUS YEIOBEKA O MMPUPOJIE CIOXKMIINACH B TITyOOKOM
JIPEBHOCTH. Y’K€ MEepBOOBITHBIC JIIOIHU B OOphOE ¢ MPHPOIOH, TOOBIBas
ceOe MUIy M 3aIIWIIAsCh OT AWKUX 3BEpeH, MOCTETIEHHO HaKaIUTUBAIIN
3HaHUSI O TIPUPOJE, €€ SBICHWAX W CBOMCTBAX OKPYXABIIUX WX
MaTepualbHBIX Bemie. OpHaKO 3HAaHUS TIEPBOOBITHBIX JIIOJCH HE
SIBJSUTACH HAay4YHBIMH, TTOCKOJIBKY He OBLIM HU CHCTEMAaTH3UpPOBAHBI, HU
o0beArHEeHBl Kakoi-mmbo Teopued. [lopokaeHHBIE MaTepHaNbHOM
JeATETIbHOCTBIO YeJIOBeKa M TOOBIBAHMEM CPEICTB K CYIIECTBOBAHUIO,
9TH 3HAHUS UMENIN POPMY MPAKTUIECKOTO OTIBITA.

Hayka — »3T0 ciokHOe MHOTOTpaHHOE OOIIECTBEHHOE SIBJICHUE,
KOTOpOE BHE 00IIECTBa HE MOTJIO BO3HUKHYThH U pa3BuBaThes. [loaTomy
HayKa TOSBIIIETCS TOJBKO TOTJA, KOTAA ISl 3TOTO CO3JAIOTCS OCOOBIe
OOBEKTUBHBIC YCIIOBHS, OTBEYAIOIINE BBEIECHHBIM HaMH KPUTEPHSIM
HayKH. DTHM YCIIOBHSIM COOTBETCTBYET IpeBHErpedeckoe 3Hanne VI—IV
BB. 110 HD. B TO Bpems [peBHerpedeckas KyibTypa oOpemna
MIPUHIWITHAIFHO HOBBIE YepThl, KOTOPBIMH HE oO0Jamaia KyJabTypa
pesrero BocToka, 00MIETPHU3HAHHOTO IIEHTPA POXKACHUS YEIOBEICCKOM
LUMBIJIN3AIHH.

[losiBnennto Takux KpUTEpUEB HAayKH, KaKk CHCTEMHOCTb H
paLMOHaIBHOCTh, B KOHEYHOM CUeTe CIOCcOOCTBOBala €IMHCTBEHHAs B
CBOEM pOJIE PEBOMIOLUA, KOTOpas MPOM30LUIA B SIOXY apXauku, —
MOSIBIIEHHE YaCTHOW cOOCTBEHHOCTH. Bech ocTaibHON MHUp, B 4aCTHOCTH
uMBWIM3anuK BocToka, 7EMOHCTPUPOBAIN TaK HA3bIBAEMBIN «a3UATCKUI
Croco0 TPOM3BOACTBAY» M COOTBETCTBYIOMIMK €My THII TOCYAapcTBa —
BOCTOUHYIO JlecrioTHio. B TakoM oOIIecTBe BIACTHBIE OTHOIICHUS
SIBIISTFOTCS. TIEPBUYHBIMH, @ OTHOIIIEHHUS COOCTBEHHOCTH — BTOPHYHBIMH.
CoOCTBEHHOCTHIO B TAKOM OOIIIECTBE PACIIOPSKAETCS TOT, B UBHMX PyKax
HaxXOJIUTCS BIIACTh, — YHHOBHUKH pa3HBIX pPAHIOB W, KOHEYHO,
BEPXOBHBIN  TpaBUTENh TocymapctBa. OHH  CO3AAIOT  XOPOIIO
OTJIXKEHHYIO CHCTEMY ydeTa W KOHTPOJIS, B KOTOPO#l 000N 4enoBek
3aHMMAaeT OTBEJIEHHOE €My MECTO M HaxXOOUTCd B IIOJIHOH BoJe
MpaBUTENIs] 1 YAHOBHUKOB, OOILECHHE C KOTOPHIMH HEBO3MOXXHO CTPOHTH
Ha YKCTO JIOTUYECKUX U PallMOHANBHBIX npuHLUnax. Ciydaid Win Kanpus
YUHOBHHUKA MOTYT HABCET/Ia U3MEHUTh KU3Hb YEJOBEKA. ITO MPUBOIUT K
(haTanm3My, XapaKTEepHOMY JJIi BOCTOUHBIX I[UBHWJIU3AIMN, & TaKKEe K
OTCYTCTBHIO TIPUOPH-
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TETa JMYHOCTH, OTKa3y OT PAIMOHAJIBHOTO Criocoba MO3HAHUS MUPa U
JPYTUM CHEIM(PHUSCKUM YepTaM STHX IUBUIA3ALINHN.

[TosiBneHne 4acTHOW COOCTBEHHOCTH M TOBApHOIO IMPOM3BOACTBA B
HpeBHeil I'peninn BBI3BAJIO K KW3HU CBONCTBEHHBIE MM IIOJIMTHYECKHE,
MIPaBOBBIC M WHBIE WHCTUTYTHI, B YaCTHOCTH JIEMOKPATHICCKOE
caMOyTIpaBJICHUE W TIPaBo, 3alllUINAONIee MHTEPEChl T'paxkaaH. Temnepsb
KOKIBIH TpakIaHWH JUYIHO OOCYXKIad M MPUHUMAT 3aKOHBEL Takmm
00pa3oM, 00IIeCTBeHHAS KU3Hb OCBOOOKIAIIACH OT BIACTH PEIUTHO3HBIX
M MUCTHYECKHX TIPEICTABICHUH, 3aKOH TepecTaBal OBITh CIICTION CHIIOH,
MPOJUKTOBAHHOW CBBIIIE, @ CTAHOBWJICA JEMOKPAaTUYECKOM HOPMOI,
MPUHATOM  OOJBIIMHCTBOM TOJIOCOB B TIPOIIECCE  BCEHAPOJHOIO
obcyxaenus. OOCYXJICHHE STHX 3aKOHOB OCHOBBIBAJIOCH HA PUTOPUKE,
HCKYCCTBE YOSKICHUS M JIOTHYECKOM apryMeHTaIu. Tak IMOCTEIeHHO
chopMupoBasICs anmapaT JIOTHYECKOTO, PalMOHAILHOTO O0OCHOBaHMS,
CTaBIIMH  yHHMBEPCAIbHBIM  QJITOPUTMOM  IIPOM3BOACTBA  3HAHHIA,
MMOSBIJIACh Hayka KakK JIOKa3aTellbHOE W CHCTEMATH3UPOBAHHOE
TTO3HaHNE.

[TosBmeHne oTpabOTAaHHBIX CIIOCOOOB TOJNYYCHHUS HOBOTO 3HAHUS
OBIJIO CBS3aHO C OTCYTCTBHEM y TPEKOB KACTHI JKPEIIOB, KOTOpHIE Ha
Bocroke MOHOTIOTH3UPOBATH HHTEIIIEKTYalIbHO-TyX OBHYIO
JEATENBHOCTh. TaM 3HaHWA OBLIM IOCTYIHBI TOJBKO ITOCBSIIICHHBIM,
OHH OCPEKHO XPAHWIUCH U MePeIaBaIiCh, TaK KaK CUUTAINCH JaHHBIMHU
OoramMu, HO HHKaKHe M3MCHEHHSA B HUX He gomyckamuch. B JIpeBHeit
I'penn B cuiy croemubukd TPUPOIHBIX YCIOBUH TpagUIMOHHBIC
MOJIUCHI  (HEOOJIBIIIE CAMOCTOSATENILHBIC TOPOAa-TOCyIapCTBa) ObLTH
HACTOJIbKO OC/IHBI, YTO HE MOIJIM ce0e TO3BOJHUTh COJACPIKATH
HepaboTaromux groaei. [103ToMy He TOJIBKO JKpelbl, HO M MPAaBUTEIN Ha
PAHHIX JTamax pPasBUTHUS IIOINCOB TOIDKHBI OBLIN TPYAHTHCS . A MHOTHE
TOJKHOCTH OBLTH BHIOOPHBIMH. [103TOMY HHM 0 KaKMX TaHHBIX 3HAHHUIX
He OBLIO M Peud, OHM OBUIM AOCTYIHBI JUIS JIFOOOrO TpakIaHWHA U
CBOOOTHOTO YETIOBEKA.

dopMUpOBaHWE  TEOPETHYHOCTH  3HAHWUSA, OTPBIB €ro  OT
TTIOBCEAHEBHBIX ~ MPAKTHUECKAX  WHTEPECOB  CBSI3aHBI €  TaKoOH
0COOCHHOCTBIO TPEYECKON NMBUIIM3AINH, KaK KIACCUYECKOe paOCTRO.
OHO OBLIO PKOHOMHUYECKOH OCHOBOH aHTHYHOM IMBHIW3ALMH. Tak, B
nepuo paciusera Adpua B V—IV BB. 10 H.3. Tam Obuto 10 400 ThIC.
padoB, pabOTAaBIIMX Ha IOJISIX, B MAaCTEPCKHX, a TAK)KE BBIMOIHIBIIMX
IOYTH BCE IOMAIIHUE paboThl. IlocTeneHHO pa3BUTHE padOBiIaICHUS
o0ycmoBriI0  (OPMHpPOBAaHHE  TIPEHEOPSIKUTEIILHOTO  OTHOIICHHS
CBOOOITHBIX TPEKOB K (DH3UIECKOMY TPYAY, a 3aTEM B KO BCCH OpyIUHHO-
MIPAKTUICCKOW AESITETLHOCTH. 3aHATHUSAMH, IOCTOMHBIMH CBOOOIHOTO
YeJIoBeKa, CYUTANINCH MTOJINTHKA, BOMHA, HCKYCCTBO, (prtocodus. ITo u
chopMHpoBaIIO  UIECOJIOTHIO CO3epIaTeIbHOCTH, abCTPaKTHO-
YMO3PUTEIPHOTO OTHOIIICHUS K

! JloCTaTOYHO BCIIOMHHTE OMHCAHHS KH3HH naps Onucces B «Mnuane» ['omepa.
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JNEHCTBUTEIILHOCTH. 3aHATHS CBOOOIHOrO YesloBeKa (B UX yHuciie ObUia U
HayKa) Pa3MeKeBhIBAJIMCh C PEMECIIOM — 3aHATHEM PaOOB.

3TO 6I>IJ'I OYEHb BaXKHLIM IIIar AJIs1 CTAaHOBJICHHA HayKH, TaK KakK
MMEHHO OTKa3 OT MaTepHaIbHO-MIPAKTUYECKOr0 OTHOIICHHS K
JICHCTBUTEIILHOCTH TIOPOJVI HJICATTU3AINI0 — HEIPEMEHHOE YCIIOBHC
Hayku (00OOIlEHHE TNPHUHIMIIOB OPYAUNHO-TPYJOBOW JICATEIBHOCTH
MOPOKJIACT JIMIL a0CTparupoBaHUE, HA YTO CIOCOOHBI M BBICIIHE
JKUBOTHBIC). YMEHHE MBICTUTh B TIOHATHAX, OOpa3OBHIBATL WX,
IIBUTATBHCS B TUIOCKOCTH «YHCTOW» MBICIIA — BEJHKOE 3aBOCBAHUE
JpeBHErpeueckon (unocoduu, BaxKHEHIIee OCHOBAHUE U MPEANOCHIIKA
BCSIKOHM HaykH. be3 4eTkoro pasrpaHudeHus Chephl «TeOPETHIECKOTO» 1
cheppl  «IPAKTUYECKOTO IPHIOKEHHS» TEOPHH O5TO OBUIO OBl
HEBO3MOXKHO. [103TOMY MOCTI)KEHUS aHTHYHOW HAyKH W (prmocohun —
mwianuMeTpuss ['mnmapxa, reomeTpus EBKIWma, amopum 3ieaTos,
JTMOTEHOBCKHH TTOMCK CYIITHOCTH YeJIOBEKa — BCE ITO HE MMEET KaKHX-TO
OUCBHAHBIX CBS3eH C MaTepUabHBIM TIPOM3BOACTBOM. [IpakTmka,
oOycroBnBasi ~ aOCTparupoBaHWe, IMPEMATCTBYeT  BO3HUKHOBCHHIO
HICaTN3aIH KaK €ro JIOTHIeCKOTo MPoAobKeHMs. HUkakoMy TIpakTHKY
HUKOTJa He MPUICT B TOJOBY 3aHHMAThCS BOIPOCAMHU CYIIIHOCTH MHUPA,
MO3HAHMsI, WCTHUHBI, YEJIOBEKa, IMpeKkpacHoro. Bce atm  cyry6o
«HETIPAKTHYECKUE» BOIIPOCHI BeChbMa JAeKH Kak OT cepbl MacCOBOTO
MPOM3BOACTBA, TaK M OT CO3HAaHMA mpousBoguTeneii. Ho 0e3 HuxX
MTOJIMHHOM HAYKH BO3HHKHYTh HE MOXKET, UMEHHO 00 3TOM TOBOPHUT
npumep peBHero Bocroka.

Ho pemmTensHplii 0TKa3 OT NPAKTHYECKOH MEATEIBHOCTH HMMET U
00paTHYIO CTOPOHY: B YaCTHOCTH, HEIPHUATHE SKCIIEPHMEHTA KaK METO/a
MMO3HAHMS 3aKpbhIBAIO JOPOrYy CTAHOBICHUIO JKCICPHUMEHTAIBLHOTO
€CTeCTBO3HAHHS, BO3HHUKIIIETO JIUIIB B HoBOE Bpems.

AHTHYHAas HayKa MOsBHIach B (OpPME HAy4YHBIX IIPOTrpamMm
(mapagurm). B HHX Oblaa ompeneneHa Ieidb HAYYHOIO IO3HAHHMS —
M3yYCHHUE TIpoIiecca IpeBpaIieHus TTepBoHavabHOro Xaoca B KocMoc —
pa3yMHO OpraHM30BaHHBIA M YCTPOSHHBIM MHpP HYEpe3 TOHCKH
KOCMHUECKOro (TopsakooOpa3yromiero) Hadama. He cirydaiiHO TiepBbIe
KpyIHBIE TIpeACTaBHTEIN Hatypduinocopun — Paiec, AHakcuMaHIp,
I'epakiut, JIporeH B CBOMX yTBEP)KACHHUSIX PYKOBOJICTBOBAIIMCH HIIEEH O
€IMHCTBE CYIIETO, TPOUCXOKICHNH BEIICH U3 KaKOTO-JTNOO MTPUPOIHOTO
rnmepBoHadana (BOABI, BO3dyXa, OrHsA), a TakkKe O BceoOIen
OJTyTIIEBICHHOCTH MaTePHH.

Taxoke HaydHBIE TIPOTPAMMBI UCTIOIB30BAITN HIICIO0 SIUHCTBA MUKPO-
M MaKpOKOCMOcCa, MOJ00MS MHpa W 4YeloBeKa [ OOOCHOBaHUS
BO3MOYKHOCTH TIO3HAHHMS MUpA. YTBEpKHIas, U4TO 1000OHOe TIO3HACTCS
MTOOOHBIM, IPEBHHE TPEKH CUUTANN, YTO SAUHCTBEHHBIM HHCTPYMEHTOM
IMO3HAHHUS MOXET OBITh YEIIOBEUCCKHUH pa3yM, OTBepras 3KCIECPHUMEHT
KaK METOJ IIO3HAaHWsA MHupa. Tak Oblda 4YeTKo CQopMyIUpOBaHA
paAlMOHAIMCTHYCCKAs TIO3MIMA, IO3KE CTaBIlIas TOCIOACTBYIOIICH B
€BpPOINENHCKON KyNbType.
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JpeBHerpeueckue (uaocodsl, He MpHOeras K CHCTEMATHUECKOMY
UCCIICIOBAHUIO W JKCIICPUMEHTY, Ha OCHOBE MPEHMYIICCTBEHHO
CO6CTBCHHI>IX Ha6J'IIOIICHHI>i IIBITAJINCh €AWHBIM B3IJIIAOM OXBAaTUTh U
OOBSICHUTH BCIO OKPYXKAIOIIYIO JCHCTBUTEIILHOCTh. BO3HHKABIINE B 3TO
BpEMA CCTCCTBCHHO-HAYYHBIC MHJACU HOCWIMU MPCACIbHO HIPIpOKI/Iﬁ
¢unocodckuii  Xxapaktep M CYIIECTBOBAIM Kak Harypdumocodus
(bumocodus TPHUPOABI), KOTOpask OTIWYAIaCh HEMOCPEICTBEHHBIM
CO3EpIIaHUEM  OKPYXKAIOIIEero MHpa KakK eIUHOrO IeJIoTO |
YMO3PUTEITLHBIMI BBIBOIAMH W3 STOTO CO3CPIIAHMS.

IlepBoif Hay4HOI IIpOrpaMMOM aHTHYHOCTH CTajla MaTeMaThdecKas
mporpamma, TpezAcTaBieHHas I[lmdaropom u To3mHEe pa3BUTAs
IInatonom. B ee ocHOBe, kKak M B OCHOBE IPYTUX aHTHYHBIX IIPOTPaMM,
nmexano mpexacraBieHue, uro Mmup (Kocmoc) — 3T0 ymopspodcHHOE
BEIp@XCHHE IIEJIOTO psAfa TMEpBOHAYAIBHBIX CyIHOCTeH. [lmdarop stm
CYIITHOCTH HAIIIENI B YHCIIaX W MPEACTABHI UX B KAUYECTBE TIEPBOOCHOBBI
mupa. TakuMm o0Opa3oM, B MaTeMaTHIECKOH MporpaMMe B OCHOBE MHpa
JIeKAT KOJMYCCTBEHHBIE OTHOIICHUS IEHCTBUTEIHLHOCTH. DTOT ITOIXOT
TO3BOJIMJI YBHUJIETh 32 MUPOM Pa3HOOOPA3HBIX KAYECTBCHHO DPa3IMUYHBIX
MIPEAMETOB UX KOJIMYECTBCHHOE SAMHCTBO. CaMbIM SPKUM BOIUIONICHUEM
MaTeMaTHYeCKON MpOrpaMMbl cTaia reoMeTpus EBkinia, 3HaMEHHTas
kHura kotoporo «Hauana» nosunace okoso 300 r. mo H.3. Kpome Toro,
nudaropeiiiaMyu BriepBbie OblIa BBIABHHYTa HACS O MapooOpasHOn
dhopme 3emitH.

JlanmpHeliiee pa3BUTHE €CTECTBO3HAHUE IMOMYYMIO B aAHTUYHOMN
aToMHUCTUKe JIeMOKpUTa — YYEHUHM O JUCKPETHOM CTPOCHHH MaTCpPHH,
COTJIACHO KOTOPOMY BECh MHUP COCTOWT M3 IYCTOTHI M Pa3IHMUYaIOIIXCS
MEXKIy COOOH aTOMOB, HAXOMASAIIMXCS B BEYHOM JIBOKCHUH U
B3aUMOJICUCTBUU. JTH WJACU COCTABWIM BTOPYIO HAYYHYIO ITPOTPaMMy
AHTUYHOCTH — aTOMHUCTHYECKYI0 TporpamMmy Jlepkurmma—/lemMokpura. B
paMKax aTOMHCTHYICCKOM IPOrpaMMBI OBLIO CHIETaHO HECKOJIBKO OYeHB
BaXHBIX TIpenroiokeHnit. Cpean HUX — HWAes IMyCTOTHI, JieKamas B
OCHOBE KOHIICIIIMM OECKOHEYHOTO IPOCTpaHCTBA. VIMEHHO Tak
poKmaeTcs TIpeacTaBiicHHe JleMokpuTa, XOTS W HE TOIepiKaHHOe
JIPYTEMH MBICTUTENISIMH, 9TO MHP B IIEIOM — 3TO OecmpeneibHas
MyCTOTa CO MHOXECTBOM CaMOCTOSITENILHBIX 3aMKHYTBIX MHPOB-chep.
DT MHpEl 00pa3oBalCh B pe3ylbTaTe BHXPEBOr0 KPyrooOpa3HOro
CTOJNIKHOBEHHSI aTOMOB. B 3THX BHXpSX KPYITHBIC W TSDKEJIBIE aTOMBI
CKaIUTMBAJINCh B IIEHTpe, a MaJieHbKHE M JIETKHWE BBITECHSUIMCH Ha
OKpauHbl. V3 mepBhIX BO3HHKIIA 3eMJIs, M3 BTOPBIX — HE00. B kaxmaom
3aMKHYTOM MHpE B IIEHTPE HAXOAWTCS 3eMIIA, Ha OKpanHEe — 3BE3bl.
Uwuciio MupOB OECKOHEYHO, MHOTHE M3 HUX MOTYT OBITh HACEIICHBI. JTH
MHpPBI BO3HHUKAIOT U THOHYT. Korya onHu HaXomaTcs B pacuBeTe, Ipyrue
TOJIBKO POXKIAFOTCS UK YIKE THOHYT.

CoBpeMeHHUK JleMOKpuTa DMITCIAOKII, IEPBLIM BbICKA3aBIINN HJICIO
0 HECOTBOPUMOCTH M HEYHUYTOXKUMOCTH MATEPUH, OOBSICHWI IPUUUHY
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3atMennii CoJHIIA, JOTaJaics, 4TO CBET PACIpPOCTpaHIETCs ¢ OOJBIIOH
CKOPOCTBIO, KOTOPYIO MBI HE B COCTOSHMM 3ameudaTh. OH TIOMBITANCS
06’LHCHI/ITI) IMPOUCXOXKIACHUEC KHUBOTHBIX. Ilo ero MHCHHUIO, CHaydajia
TTOSIBITMCh  OTHENBHBIC OpPTaHbl JKUBOTHBIX, KOTOPBIE B IIpPOIECCe
CIy4YalHBIX COYETAHWUH CTalM TOPOXKIATh Pa3HOOOpPA3HBIC JKUBBIC
cymectBa. HecooTBeTCTByIOIME Ipyr Opyry OOBEIWHEHHS OpraHoB
HEeM30eKHO TOTHOATH, a BBDKUBAIA TONBKO Te, B  KOTOPBIX
00BETMHUBIITHECS OpTaHBbI CITy9aifHO OKa3aJIuCh B3aUMHO
TTOAXOASIIIAMH.

CBoe BhICIICE pa3BUTHE JpPEBHErpeueckas Haryphuiocopus
HoJy4uia B YUYEHUHU Apwucrorens, 00bETMHUBIIIETO u
CHCTEMaTU3UPOBABIIIEIO BCE COBPEMEHHBIC €My 3HaHHUS 00 OKpYKaroIieM
mupe. OHO CTaJ0 OCHOBOM TpEThEH, KOHTHUHYAIBHON MPOrpaMMbl
auTyHOUW Hayku. OCHOBHBIMHU TpaKTaTaMH, COCTABISIOIIMMHU YUCHHUE
Apucrotens o mpupoxme, sBisrorcs  «Dusmka», «O  HeOe»,
«Meteopomoruka», «O TPONCXOKICHUH >KHBOTHBIX» W JAp. B 3THX
TpakTaTax OBUIM ITOCTABICHBI M PACCMOTPEHBI BAKHEHINE HAydJHBIC
MIPOOJIEMBI, KOTOPBIC TIO3JHEE CTAIH OCHOBOM 1T BO3HUKHOBEHUS
oTmenbHbIX Hayk. Ocoboe BHHUMaHUE ApPHUCTOTEIbh YICIHI BOIPOCY
IBIKCHUS (DHU3MIECKUX TeEJ, TMOJIOKHUB TEM CaMbIM HAdalo HW3YUICHHIO
MEXaHWYECKOTO MOBIDKCHUS W (OPMHPOBAHMIO TIOHATHH MEXaHHKH
(ckopocth, cuina w T1.4.). [lpaBga, mnpencraBieHus ApUCTOTENS O
JBIOKCHUU KapIUHAJIBHO OTIMYAIOTCS OT COBpeMeHHbIX. OH CuuTaj, 4To
CYIIIECTBYIOT COBEpIICHHBIC KPYTOBBIC MABHXKCHUS HEOCCHBIX Tl U
HECOBEPIIICHHBIC JBWXCHUS 3EeMHBIX mpeameroB. Eciu  HeOecHbIe
JIBIDKEHUS BEYHBI M1 HEU3MEHHBI, HE MMEIOT HadyaJla U KOHI[a, TO 36MHbBIC
JBIDKCHHS UX UMCIOT M JICIATCS Ha €CTECTBEHHBbIE M HACHUILCTBCHHBIC.
ApPHCTOTENH CUNTANI, 9TO Y KKIOTO Tela eCTh IpeAHa3HauYCHHOE MYy B
COOTBETCTBHH C €r0 MIPHUPOAOH MECTO, KOTOPOE 3TO TEIO U CTPEMHUTCS
3aHATh. [IBIDKCHHE TET K CBOEMY MECTY — 3TO €CTECTBCHHOE JBIDKCHHE,
OHO MIPOMCXOJIUT caMO co00i, Oe3 MpuiIoKeHus cuiibl. [IpruMepoM MokeT
CITY>KHTh TIAZICHHWE TSDKEJIOTO Teja BHM3, CTpPEMJICHHE OTHS BBepX. Bce
TIpOYMe IBIDKEHUS Ha 3emite TPeOYIOT MPHIIOKCHHS CHJIBI, HAIpaBJICHbI
MPOTHB TIPUPOJBI Tl W SBISAIOTCS HACUILCTBEHHBIMH. ApPHUCTOTENh
JIOKa3blBaJl BEUHOCTb JBUXKCHHS, HO HE TMPU3HABAT BO3MOXKHOCTH
CaMOJBMKCHMS Marepuu. Bce ABIKYyIeecs MPUBOAUTCS B JBIKEHUE
JpyrumMu  TenamMu. [lepBOMCTOYHHUKOM JBW)KCHHMS B MHpE SBISETCS
nepBoasuratesib — bor. Kak u mozaens Kocmoca, 3T mpeacTaBiaeHus
Olaromapsi HEIPEPEKacMOMY aBTOPUTETY APHCTOTENIA  HACTOJBKO
VKOPEHWINCh B yMaX €BpPOIECMCKHUX  MBICIHTEICH, 4YTO OBLIX
OIPOBEPrHyTHl TOJBEKO B HoBoe Bpemst mocie oTkpeiTus 1. 'ammneem
WJIeH UHEPITAH.

[IpencraBmenue o HU3MIECKOM B3aMMOJICHCTBHH APHCTOTENS TECHO
CBA3aHO C €ro KoHienmueil aBuxeHus. [loaToMy B3auMojeicTBUE
MMOHMMACTCST WM Kak JCHCTBHE HBIDKYIIETO Ha JBIDKAMOE, T.C.
OJIHOCTOpPOHHEE BO3ICHCTBUE OAHOrO Tela Ha Jpyroe. ITO MPsSMO
MIPOTUBOPEUUT XOPOILIO U3BECTHOMY CETOJHS TpeThbeMy 3aKoHy HbioTOHa,
YTBEP)KIAIOIIEMY, UTO JEHCTBUE BCETIa PaBHO MTPOTUBOACHCTBUIO.
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Yuenne ApPHUCTOTENsE O NPOCTPAHCTBE M BpPEMEHU HCXOAUT U3
MOHATHS HEMPEepPhIBHOCTU. [l03TOMY MPOCTPaHCTBO UIE HETO — 3TO
MPOTSHKEHHOCTh Tell, a BpeMs — UX JJIUTeNbHOCTh. [IpocTpaHCcTBO M
BpeMsi ApUCTOTENS CYIIECTBYIOT TOIBKO BMECTE C MaTepHeH, MOITOMY
€ro KOHIIETMS TPOCTPAaHCTBA W BPEMEHH MOXET OBITh Ha3BaHa
oTHOCUTENbHOW. OH OTpHIIAaeT CYIIECTBOBaHUE ITyCTOTHI, BeCch Kocmoc
3allOJTHeH Marepred, OH He OJHOPOCH, TaK Kak B HEM €CTh IIEHTP U
nepudepus, Bepx u Hu3. IMEHHO 110 OTHOIIEHUIO K HUM MBI Pa3ielisieM
JIBUKEHHS HA €CTECTBEHHBIE F HACHIIbCTBEHHBIE.

Konneniys npuauHHO-CIEICTBEHHBIX CBSI3€ APUCTOTENSI CTPOUTCS
Ha MOHATHAX ILEIeco00pa3sHOCTH M KOHEYHOW MpUUYMHBL J[7s Hero xon
Mo00ro mpolecca ONpeNeNseTcs ero  pe3yiabTaToM. MEBICITUTENb
BOCIIPUHUMAET TPHUPONY KaK CIUHBINM KUBOW OpraHu3M, BCE YacCTH
KOTOPOTO B3aMMOCBSI3aHBI, U OJHO IPOMCXOJUT paaud Apyroro. Tak,
MOXIb HIET HE TOTOMYy, 4YTO CIOXWINCh COOTBETCTBYIOIIUE
METEOPOJIOTUIECKHE YCIOBHS, a ISl TOr0, 9TO MOr pactu xined. Taxoi
TIOJIXOJT Ha3bIBAeTCsl me-neonocuzmom. OH He OTPHUIIAET CYIIECTBOBAHHE
CITy9alHOCTEH, HO OHHM HOCSAT BTOPOCTEIICHHBIN XapaKTep, MPOUCXOIST 110
HEJIOCMOTPY TPUPOJIBIL.

Kocmonorust  Apucrorenss HocuiIa TEOLEHTPHUECKHHA —Xapakrep,
TIOCKOJIBKY OCHOBBIBAJIACH Ha HMJIEE, YTO B IIEHTPE MHUpa HAXOJUTCS Hallla
TiaHeTa 3emiis, UMeronias chepudeckyro (GopMy U OKpYKEHHasi BOJIOMH,
BO3/IyXOM M OTHEM, 32 KOTOPBIMH HaXOAATCs Chepbl OONBIINX HEOSCHBIX
CBETWJI, BPAILIAIOMIUXCS BOKPYT 3€MJIM BMECTE C IPYTMMH MajCHbKUMU
CBETUJIAMU.

beccriopupiM  mocTmkeHMEM — ApPHUCTOTENsl  CTajo  CO3/IaHUE
(hopMaNbHON JIOTUKHM, W3JIOKCHHOW B ero Tpakrare «OpraHoH» u
MOCTaBHWBINEH HAyKy Ha TNPOYHBIA  (GyHOAMEHT  JIOTHYECKH
000CHOBaHHOTO  MBIIUIEHUSI C  HWCIONB30BAaHHEM  IOHATHIHO-
KaTeropuaibHOTO ammapara. EMy e TpWHAUIeKAT YTBEPXKICHHE
MOPSIIKa HAYYHOTO WCCIENOBAaHMSA, KOTOpPOEe BKIFOYAET HW3ydYCHHE
WCTOPUH BOIPOCA, IOCTAHOBKY MTPOOJIEMBI, BHECEHHE apTyMEHTOB «3a» U
«IIPOTUBY», a Takke 000CHOBaHWE perieHus. [locie ero paboT Hay4IHOE
3HAHKME OKOHYATEILHO OTACIHIOCH OT MeTapu3ukH ((hutocodun), Takxe
npousonuia gudQepeHImanys caMoro Hay4YHOro 3HaHus. B Hem
BBIJICIMJINCh, MaTeMaTHka, (usuka, reorpadus, OCHOBBI OWOJIOTUU U
MEIUIIMHCKON HAYKH.

3aBepiias paccka3 00 aHTUYHON HaykKe, HENb3s HE CKaszaTh O
paboTax JAPYruxX BBIIAONIMXCS YYCHBIX OTOTO BPEMEHH. AKTHBHO
pa3BHUBaJlach aCTPOHOMHSA, KOTOPOH HYXHO OBIIO TIPUBECTH B
COOTBETCTBHE HAOIIOIaeMOe JIBIDKEHHUE TUTaHET (OHU IBHKYTCS MO OYEHb
CIIOKHBIM TPAaeKTOPHSM, COBepIIast KojeOaTenbHble, IMeTIe00pa3HbIe
JBIDKEHHA) C MPEATIONIaraeMbIM HX JBIKEHHUEM II0 KPYTOBBIM OpOHUTaM,
KaK 3TOro TpeboBajia TeOLEHTpHUeCKass MOJCIb MUpa. PeleHneM 3Toi
TIPOOIIEMBI craya cucTema SIUITUKIIOB u nedepeHToB
anekcannpuiickoro actponoma Kmaemust [lronemes (I—II BB. H.3.).
UTo0BI CIACTH TEOIEHTPUYSCKYI0 MOJIETh MUPA, OH MPEATIONOKHI, YTO
BOKPYT HEMOABMKHOU 3eMIIU Ha-

59



XOOUTCA OKPY>KHOCTh C LECHTPOM, CMCIICHHBIM OTHOCHUTCIIBHO ILICHTPaA
3emiu. [lo 3TOM OKPYXHOCTH, KOTOpas Ha3bIBaeTCs Je(epeHToM,
JBWXKETCA UEHTP MEHbBIIEH OKPYKHOCTH, KOTOpas Ha3bIBAECTCS
SMULUKIIOM.

Henb3s He ckasath erie 00 OJHOM aHTHUYHOM YUCHOM, 3aJI0KUBIIIEM
OCHOBBI MaTeMaTHuyeckoi (uzuku. 910 — Apxumer, xupimii B 111 B.
mo H.3. Ero Tpymel mo ¢usuke M MexaHWKe OBUIM WCKIIOUCHHEM W3
0OITMX TPaBHJI aHTUIHOW HAYKH, TaK KaK OH MCITOJIH30Bal CBOM 3HAHUS
JUTSL TIOCTPOCHUS PasIWYIHBIX MalliH W MEXaHH3MOB. TeM He MeHee,
TJTAaBHBIM IS HETO, KaK W I IPYTrUX aHTHYHBIX YUCHBIX, ObLTa cama
Hayka. Ml MexaHuKa IS HETO CTAHOBUTCS BaKHBIM CPEICTBOM PEIICHUS
MaTeMaTHUYECKHX 3ajad. XOTs I ApXuMeaa TeXHUKa ObUIa JIUIIh UTPOH
HaydyHOTO yMa, Pe3yJbTaTOM BBIXOJA HAyKW 3a CBOM PaMKH (TO XKe
OTHOIIICHHE K TEXHUKE W MalllMHaM KaK K WTPYIIKaM ObUIO XapakTEePHO
JUIS  BCEH  DINIMHUCTHYCCKOM  HAyKH), €ro paboThl  ChIrpalln
OCHOBOIIOJIATAIONTYI0 POJIh B BO3HUKHOBEHHH TaKHMX Pa3eioB (PU3UKH,
KaKk CTaTHKa W THIPOCTaTHKA. B cTaTmke ApxXuMen BBEII B HayKy
MOHATHE TIIEHTPA TDKECTH TeN, CQPOPMYIMpOBaT 3aKOH phlyara. B
THAPOCTATHKE OH OTKPBUT 3aKOH, HOCSIIIUI €ro UMS: Ha TEJIO, MOTPYKECHHOES
B KHJIKOCTb, JICHCTBYET BBITAJIKUBAIOIIAS CUJIA, PaBHAsS BECY MKHIKOCTH,
BBITECHEHHOM TEJIOM.

Kak BuHO U3 IPUBEICHHOTO U JTAJICKO HE TIOJHOTO TIePEeUHs e u
HamnpaBJICHUN HATYpOUIOCOPUH, HA 3TOW CTaguM OBUIM 3aJI0KCHBI
OCHOBBI MHOTHX COBPEMEHHBIX TCOPHU W OTpacieil ecTecTBO3HaHHS. B
TO K€ BPEMs HE MECHEE BaYKHBIM TPEACTABISACTCS POPMUPOBAHUE B ATOT
MEPUOJ] CTHIS HAYYHOT'O MBIIUICHHS, BKIFOYAIOIICTO CTPEMIICHHE K
HOBOBBEJICHUSIM, KPUTHUKY, CTPEMJICHHE K YIOPSJIOYCHHOCTH U
CKENTUYECKOE OTHOUICHHEe K OOIICIPUHATHIM HCTUHAM, MOHMCK
VHHBEpPCAIUN, NAIOMIUX PAMUOHAILHOS IOHMMAHUE OKPYKAIOIIEro
Mupa.

PasButue Haykm B CpeaHue Beka

PazButne ectecTBeHHO-Hay4dHOTO TMO3HaHWS B CpemHrie Beka OBLIO
HETIOCPEICTBEHHO COMPSIKEHO C YTBEPXKICHUEM JIBYX MHUPOBBIX PEITUTU:
XPHCTHAHCTBA W HCJIaMa, KOTOPBIC IPETCHIOBAIM Ha aOCOIIOTHOE
3HaHHUE MPUPOIbL. DTH PEIUTHH OOBICHSIIHM IMPOUCXOXKICHHUE TPHUPOIBI
B (hopMe KpealmoHN3Ma, T.e. YUCHHS O COTBOpPEeHUH mpupoaa borom. Bee
JIpyrHe TIONMBITKH OOBSICHUTH MHP W TPUPOLY H3 camux cebs, 0e3
JIONYIICHHST CBEPXBHECTECTBEHHBIX OOKECTBEHHBIX CHII, OCYXXIAINCh H
0ecroIaTHO MPeceKalTuch. MHOIHE JTOCTIKEHHS aHTUYHOW HAyKH OBLIH
3a0BITHL.

B oTauune OT aHTHYHOCTH, CPEIHEBEKOBAas HayKa HE MPeJIoKHiIa
HOBBIX (PyHIaMEHTAIbHBIX IIPOrpaMM, HO OHAa B TO € BpeMs He
OTpaHUYMBAJIaCh  TOJIBKO IACCHUBHBIM  YCBOCHHMEM  JOCTHKCHUMU
aHTUYHON Hayku. Ee BKIam B pa3BUTHE HAYYHOTO 3HAHUS COCTOSIT B TOM,
qT0 OBUI MPEMJIOKEH LEIABIA P HOBBIX MHTEPIPETAlUH W yTOUHCHHH
MTOHATHA W METOAOB HCCICAOBAHMS, KOTOPBIE pPa3pyliaid aHTHIHBIC
HaydJHBIC IMPOTPAaMMBI, ITOATOTABIMBAs TOYBY I MeXaHWKH HoBoro
BpEMCHH.
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C TOYKM 3pEHUs] XPUCTHAHCKOTO MUPOBO33PCHUS YEJIOBEK CUUTAJICS
CO3JaHHBIM 10 00pa3y u mnofobuio boxkbeMmy, YToObI OH OBLI
TOCHOJIMHOM 3€MHOTO Mupa. Tak B CO3HAHUE 4YEJIOBEKa MPOHUKACT
OYCHb BaXHAs Hes, KOTOpas HUKOIJAa HE BO3HHWKATa W HE MOTJa
BO3HHKHYTh B aHTHYHOCTH: Pa3 YEIOBEK SIBISICTCS TOCITOAWHOM 3TOTO
MHpa, 3HAYNAT, OH MMEET MPaBO IMEepPeaeabIBaTh 3TOT MHP TakK, Kak 3TO
HYXHO eMy. HOBBIH, JieATenbHBIA OIX0/I K MPUPOJie ObLT TaKKe CBA3aH
¢ U3MEHEHHEM OTHOIIICHHUS K TPYIY, KOTOPBIA CTAHOBUTCS 0053aHHOCTHIO
KOKIOTO XPHCTHAHWHA. Tak TIIOCTETIEHHO (U3WYECKHA TPyH CTall
TMOJIb30BaThCS B CPEIHEBEKOBOM OOIIECTBE BCE OOJBIIMM YBAKECHHEM.
Torna e BO3HUKIIO KEJIaHUe O0JIETYUTh 3TOT TPY/, YTO BBI3BAJIIO HOBOE
OTHOILLICHUE K TEXHUKE. Tenepb I/I306peTCHI/I€ MalllMH WU MEXaHU3MOB
repecTaBaio ObITh MyCTON 3a0aBOM, KaK B aHTUYHOCTH, & CTAHOBHJIOCH
JICTIOM TIOJIC3HBIM M YBakaeMbIM. Bce 3TO HE MOIVIO HE TOJKPEIHTH
HOBOT0, JICITCIIBHOCTHO-ITPAKTHYECKOTO OTHOIICHHS K MUPY.

Taxum o0Opa3oM, IMEHHO XPHCTHAHCKOE MHPOBO33PCHHE IIOCESIIO
3¢pHAa HOBOTO OTHOIICHHUS K MPHPOIC, KOTOPOS IMO3BOJMIO VHTH OT
CO3epIAaTeIbHOTO OTHOIICHUS, TMPHUCYIIET0 AaHTHYHOCTH, W TPUHATH K
IKCIEPUMEHTAIbHOM Hayke HoBOro BpeMEHH, IMOCTABUBIICH IICNIBIO
MIpaKTHYECKOE IpeoOpa3oBaHKe MHUpa AJIA OJiara yeioBeKa.

XpUCTHAHCKOE BEpPOYYCHHE, COCJAMHEHHOE C  BBIXOJIOIICHHOM
¢dwtocoduert Apuctotens, siBUIOCh B CpelHUE BeKa TOCIIOICTBYIOIIUM
¢dwrocockUM HAMpPaBJICHUEM U TOJIYYUIIO Ha3BaHUE cxoracmuku. JIns
3TOr0  HAMpaBJICHUS  MBICIUM  OBUI0O  XapakTepHO  YIIPOIICHUE
HaTyppUIOCOGHUH ApHUCTOTENII W IPHCIOCOOJICHHE €€ K JorMam
XpUCTHAHCTBA B KA4eCTBE OQUIMAILHOW PEIMTHO3HOW JOKTPHUHBIL
Cxonactuka Oblla OTOpPBaHA OT PEAbHON JEHCTBUTEIBHOCTH, 3aHATHC
©CTECTBO3HAHMEM PACCMATPHBATIOCHh KaK IIyCToe neno. Tem He MeHee,
CXOJIAaCTHKA CBITpajia OYeHb BAYKHYIO POJIb B Pa3BUTHH CIIOCOOHOCTEH K
MTO3HAHHIO MUPA eBPOIEHCKNM deroBekoM. OHa JODKHA OBLIA CIIYKUTh
3a/1ayaM TEOJIOTHH M M3Y9aTh BOIPOCHI OECCMEPTHsI ITyITH, KOHCIHOCTH
1 0ECKOHEUYHOCTH MHpA, CYIIECTBOBAHUS A00pPa, 371a M UCTHHBI B MHUpE.
Ilpu pemennn 3THX TmpoOieM, HE OAHHBIX YEJIOBEKY B 00JIACTH
YYBCTBEHHOU PEATLHOCTH M MOTYIIUX HM3Y4aThCS TOJBKO C TIOMOIIBIO
pa3yma, ¥ ObLTH TOJY4EHBI BAXKHEHIIIME PE3yJIbTaThl. JTO, IPEKIIE BCETO,
pa3BUTHE JIOTHKO-TMCKYPCUBHOTO MBIIUICHHS U MCKYCCTBA JIOTMYECKOM
apryMeHTanun. Pe3ynbTaToM CTaja BBICOYAHMIINN ypOBEHh YMCTBEHHOM
JUCIUMIUIMHBL B 310Xy mo3aHero CpenHeBekoBbs. be3 3Toro Obui ObI
HEBO3MOXKEH JaIbHEHINNH MPOrpecc HHTEUIEKTyalbHBIX CpEACTB
HAy4YHOTO TIO3HAHMU.

B Heapax cpemHEBEKOBOH KYIBTYpPBI YCIIEIIHO PAa3BHBAINCH TAKHE
crierupuIecKkue 00IacTH 3HAHWSA, KaK acTPOJIOTHS, aIXUMUSI, ITPOXH-
MUsS, HaTypajdbHas Marws. YacTo WX Ha3bBAIA Te€PMETHICCKIMH
(TaitapiMu) HaykaMu. OHU TIPEICTABIISIIN COOOM MPOMEKYTOYHOE 3BEHO
MEXTy TEXHHUECKUM PEMECIIOM B HaTyphHIocoduei, conepkanm B cede
3apObIII Oy TyIel 3KCIIEPUMEHTAIIBHON HAYKH B CHITY CBOCH IpaKTHYC-
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CKOM HampasieHHOCTH. Hampumep, Ha NPOTSLKEHUU  ThICSUYENETUS
AJIXUMHUKHU IIBITAJIUCh C ITOMOIIBIO XHUMHYCCKHX peaKHI/Iﬁ TMOJIYUHTh
(¢umocopckuii  KaMeHb, CIIOCOOCTBYIOIIMK IMPEBPAIICHUIO  JIIOOOr0
BEIIECTBA B 30JI0TO, NMPHUTOTOBUTH 3JIUKCHP Aojiroietus. [lo6ounbiMu
MPOAYKTAMH JTHX TIONCKOB W WCCIEAOBAaHUN CTalld TEXHOJOTHH
MONYYEeHUST KpPacoK, CTEKJA, JIEKapCTB, Pa3HOOOPA3HBIX XHUMHUYECKUX
BeMeCTB H T.J. Takum o00pa3oM, amXUMHUYECKHE HCCIEIOBaHMA,
HECOCTOSITETIbHBIE ~ TEOPETUYECKH,  IOATOTOBHJIM  BO3MOXXHOCTH
TIOSIBTICHUSI COBPEMEHHOI HAYKH.

OdueHb BaXHBIMHU ISl CTAHOBJICHUS KJIACCHMYECKON Hayku HoBoro
BPEMCHU 6I)I.HI/I HOBBIC TIIPCACTABJICHUA O MHUPE, OIPOBECPraBIINC
HEKOTOpBIE MOJIOKEHUS aHTUUHOW Hay4HOM KapTUHBI Mupa. OHU Jeriu
B OCHOBY MEXaHHUCTUYECKOTO OOBSICHEHHMs Mupa. be3 Takux
MPECTaBICHUH MPOCTO HE CMOTJIO OBl TOSIBUTHCS KIACCUYECKOE
€CTEeCTBO3HAHHUE.

Tak, MOSBUINCH TIOHSATHSA IYCTOTHI, OECKOHEYHOTO TPOCTPAHCTBA H
IOBIDKEHHS 10 MPSIMOI NMTHMHHUK. TakKe MOSBISTIOTCS TIOHSTHS «CPEIHAS
CKOPOCTB», «PaBHOYCKOPEHHOE [BIDKEHHE», BBI3PEBACT IIOHATHE
yckopenusi. KoOHEWHO, STH TOHATHS €IIe HeIb3sl CUUTaTh YEeTKO
c(hOpMyITUPOBAaHHEIMA M OCO3HAaHHBIMH. Ho 0e3 HHX, OmHaKo, HE
cMoria 061 TTOSIBUTECS (r3uKa HoBoro BpeMeHH.

Taroke 3aKnagpIBacTCs HOBOC TMOHMMAaHHUE MEXAaHUKH, KOTOpas B
AQHTUYHOCTH ObUIa TPUKIATHON HAyKOW. AHTHYHOCTh U paHHES
CpenHEeBEKOBhE ~ pacCMAaTpPUBAIM  BCE  CO3/IaHHBIC  YCJIOBEKOM
WHCTPYMEHTHI KaK UCKYCCTBEHHBIC, Uy KbIe MPUpoJie. B cuiy 3Toro oHu
HE UMEJIM HUKAaKOTO OTHOIIICHUS K IMO3HAHUIO MUPA, TaK KaK JCHCTBOBA
MIPUHIIUIL «IO0JJ0O0HOE MO3HAETCS MOA00HBIMY. VIMEHHO MMO3TOMY TOJBKO
YeNIOBEYECKHil pa3yM B CHJIy NPUHIHIA ITOJ00WS HYelIoBeKa KOCMOCY
(emMHCTBA MHKPO- M MaKpOKOCMOCA) MOT TIO3HaBaTh MUp. Temeph ke
WHCTPYMEHTHI CTaIH CUYUTATHCS YacThIO MPUPOJIBI, JIUIIE 00paboTaHHOM
YeJIOBEKOM, W B CHJIy CBOEro TOXIECTBA C HEH HMX MOXHO OBLIO
WCTIONB30BaTh IS TIO3HAHUS Mupa. TakmM 00pa3oM, OTKPHIBAJIACh
BO3MOXXHOCTB MCTIONIE30BaHUS SKCIIEPIMEHTAIBHOTO METO/Ia TO3HAHMS.

Eumte onHoli HOBamme#t crayn OTKa3 OT aHTUYHOW WACH O MOJICIU
COBEpIIICHCTBA — Kpyre. OTa MOJCiHbh ObLIa 3aMEHEHa MOJICIBIO
OCCKOHEUHOW  JIMHWM, YTO  CIIOCOOCTBOBAIO  (hOPMHUPOBAHHUIO
MPEJICTaBIICHUI 0 OECKOHEUYHOCTH BCeeleHHO, a Takxke JIeKalo B OCHOBE
WCYHUCIICHHUS OECKOHEYHO MalIbIX BEJIMYUH, 0€3 KOTOPOr0 HEBO3MOXKHO
muddepeHIMabHOE U UHTErpajibHOE rcuncieHre. Ha Hem ctpoutcst Bes
MaTeMaTnka HoBoro BpeMeHH, a 3HAUHT, U BCS KITACCHYECKas HayKa.

Pa3Butue Hayku B anoxy Bo3poxaeHus

PazButne Hayku B 3moxy Bo3poxkaeHUs HEpa3pbhIBHO CBS3aHO C
nMmeHeM JleoHapno ga BuHUM, KOTOPBIM pa3BHI CBOM METOM MO3HAHUS
npupoabl. OH ObLT YOSKICH, UTO IMO3HAHUE HAET OT YACTHBIX OTIBITOB M
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KOHKPETHBIX PE3yJbTaTOB K HaAy4YHOMY 0000mmeHu0. [lo ero MHeHuto,
OIIBIT ABJACTCA HEC TOJIBKO MCTOYHHUKOM, HO W KPHUTCPUCM IIO3HAHUA.
Bynyun mpuBepiKEeHIIEM 3KCIEPUMEHTAIBHOTO METO/Ia HUCCICIOBAHMUS,
OH M3ydYaJ MaJieHHe TeJ, TPACKTOPHIO IMOJIeTa CHapSA0B, KO3(D(UIHEHTHI
TPEHHs, CONPOTHUBICHHS MaTepualioB W T.JO. B Xome cBomx
nccienoBanni 1a BuHYM 3aiokuin GyHAaMEHT SKCIEPUMEHTATBFHOTO
ecTrecTBOo3HaHMs. Hampumep, 3aHMMAasCh NMPaKTHISCKOM aHATOMHUEH, OH
OCTaBIJI 3apHCOBKM BHYTPEHHHX OpraHOB 4YeIOBEKa, CHaO)KEHHBIE
omucanueM ux (GYHKIWA. B wTOre MHOTONETHHX HAOMIOACHUH OH
PacKpbUl SIBICHUE TEIHOTpOoNHM3Ma (M3MEHEHHUs HaIpaBlICHUS pOCTa
OpradHoB paCTC€HUA B 3aBUCHUMOCTH OT HCTOYHHUKA CBeTa) u O6’b§ICHI/IJ'I
HIPHUYHHBI IMOABJIICHUSA )KUJIOK HA JIMCTHAX. HGOHapZ[O Ja Bunum cuuraercs
MIEPBBIM KCCIICIOBATENIEM, KOTOPBIA 0003HAYMII MPOOIEMY CBS3U MEKIY
’KUBBIMU CYIIIECTBAMU U OKPYXKAIOIIEH UX MPUPOTHOU CPEAOH.

FmobanbHaa Hay4yHas peBontouma XVI—XVII BB.

B XVI—XVII BB. Haryphmiocopckoe M CXOJaCTUISCKOEe TO3HAHHUE
MIPUPOJIBI MIPEBPaATIIIOCH B COBPEMEHHOE €CTECTBO3HAHHUE,
CHUCTEMAaTHUYECKOE HAy4YHOE I[I03HAaHWE Ha 0a3e JKCIICPUMEHTOB U
MaTeMaTHYeCKOoro  u3joxeHus. B astor mepuog B EBpome
c(hOpMHPOBAIIOCH HOBOE MHUPOBO33PCHHMC W HAyalCs HOBBIM 3Tal B
Pa3BUTUU HAYKH, CBSI3aHHBIA C TEPBOM TIJIO0ATBHON €CTECTBEHHO-
HayyHOU peBoftonueil. Ee oTmpaBHOM Toukod ctanm BeIXon B 1543 r.
3HamMeHnTol KHMrM Hwukonas Komepruka «O BpallleHHH HeOSCHBIX
cthep». C »TOro MOMEHTa Hadajcs IEepeXxoi OT TEeOICHTPUUYCCKOH K
TeJTHOIEHTPHUICCKOM Moien Beenennoii.

B cxeme Komepauka Bceenennas mo-mpexHeMy ocTaBajiach cepoid,
XOTSI pa3Mepbl €€ PEe3K0 Bo3pacTadd (TOIBKO TaK MOXKHO OBLIO
OOBSCHUTL BHIMMYIO HENOIBI)KHOCTH 3Be3m). B 1mentpe Kocmoca
Haxoawnock CoiHIIE, BOKPYT KOTOPOIO BpalllajMCh BCE W3BECTHBIE K
TOMY BPEMEHU IUIAHETHI, B TOM 4HCIE€ 3e€MJsI CO CBOMM CIIyTHHKOM
Jlyno#i. HoBasi mMonmenb Mupa cpa3y OOBSCHWIA MHOTHE HETIOHSTHBIC
paHee 3(h(dEKTHI, Mpexae BCEro, MeTieoOpa3Hble JBUKCHUS IUIAHET,
KOTOPBIC COIJIACHO HOBBIM TPEJICTABICHUSAM OBUIM  OOYCJIOBJICHBI
IBIKEHEM 3eMITH BOKPYT cBoe ocu 1 BOKpyT CourHita. BriepBeie Hamnia
CBOE 00BSICHEHNE CMEHA BpEMEH To/1a.

Crnenmyrommii 1Iar B CTaHOBJICHWW TEIHOICHTPHUYECKOW KapTHHBI
mupa Ob1 caenan Jxopaano bpyHo, KOTOpBI OTBEPr IpeICTaBICHUE O
KOCMOCE KaKk O 3aMKHyTOoH cdepe, orpanndeHHOl cdepoi
HETIOABWXHBIX 3Be31. BpyHO BIIEpBBIC 3aSBHIJI O TOM, YTO 3BE3IBI — ITO
HE CBETWIHHMKH, CO3llaHHbIe Borom Juisi ocBeleHusi HOYHOTO Heba, a
TaKue K€ COJHI[A, KaK W Hallle, ¥ BOKPYI HHX MOTYT BpallaTbCs
TUTAHETHI, Ha KOTOPBIX, BO3MOXKHO, )KUBYT JHOAU. Takum oOpa3om, bpyHo
MIPETIOAKIIT HAOPOCOK HOBOM MOJUIICHTPHYECKON KapTUHBI MUPO3aHUS,
OKOHUYATEIBHO YTBEPAUBILEHCA BEeK cmycTd: BceneHHas BeuHa BO
BpEMEHH,
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OecKOHEYHa B TIPOCTPAHCTBE, BOKPYr OECKOHEYHOIO 4YHWCIa 3BE3]
BpamacTCsa MHOXKCCTBO IJIAHECT, HACCJIICHHBIX pa3yMHBIMU CYIIICCTBAMU.

OnHako HECMOTpPST HAa BCIO TPAaHAMO3HOCTh AITOM KapTHUHBI, OHA
MpoJ0JDKalla OCTaBaThCA ACKHM30M, HAOpPOCKOM, HYKIABIIUMCS B
(dbyamaMeHTaTbHOM 00OCHOBaHMW. Hy)KHO OBUIO OTKDBHITH 3aKOHFHI,
JEVCTBYIOIIME B MAPE W JJOKA3BIBAIOIIINE TPABHILHOCTD MTPEION0KEHHH
Konepuuka u bpyHo. JlokazaTenbCTBO WX HJEH CTajgo OJHON U3
BOKHEHIMX 3a7a4 MEpBOI MIO0ATFHOW HAYYHOH PEBOJIIONNHN, KOTOpas
HaJaymach ¢ OTKpeITHii [ammmeo [ammres. Ero Tpymel B oOmactu
METOJOJIOTHH ~ HAYYHOIO  TO3HAHUS  TNPEAONpEACTHId  O0JIMK
KJIJaCCUYECKOH, a BO MHOIOM M COBpeMEHHOM Hayku. OH mpujan
€CTECTBO3HAHUIO JKCIEPUMEHTAJIbHBIA M MaTeMaTHYECKHH XapakTep,
c(hOpMyJIUPOBAJ THIIOTETHKO-IETYKTUBHYIO MOJICITh HAYYHOTO TIO3HAHHSI.
Ho ocoboe 3HaueHuWe s pa3BUTHS €CTCCTBO3HAHUS MMEIOT PabOTHI
lanunes B o0nacTv aCTPOHOMUY U (hU3UKH.

Jemo B ToM, WTO CO BpeMEH APHCTOTENs y4YeHble CUHTAIH, YTO
MEXIy 3€MHBIMA W HEOECHBIMH SBIICHHSMHA W TEJaMH CYIIECTBYET
MpPUHIHUNAATbHAS Pa3HHIA, TaK Kak Hebeca — MeCTO HaXOXKIECHHS
WIeambHBIX TEJ, COocTosmuX w3 3¢upa. B cmimy sToro cumramoch
HEBO3MOXHBIM H3y4daTh HEOECHBIE Tena, Haxo[sIch Ha 3emie. JTO
3allep’KUBajio pasButue Haykd. I[locime Toro, kak B 1608 1. Oblma
nzobpereHa 3puTenbHas TpyOa, lammmell YCOBEpIICHCTBOBAT €€ H
npeBpaTiil B Teneckon ¢ 30-kpatHeiM yBenudeHueM. C ero moMoIibo OH
COBEpIIMJI IENbIM psA BBIJAIOIINXCA ACTPOHOMUYECKUX OTKPBITHH.
Cpenu Hux — ropsl Ha Jlyne, nsrHa Ha Comnaile, ha3el BeHepbl, ueThipe
KpynHedmmx crnytHuka lOmutepa. OH ke MEpBBIA  YBUJEH, YTO
Meunsriii [TyTh npencraBnser co0oi CKOIUICHHE OTPOMHOT0 MHOXKECTBA
3Be3n. Bce oTm (akThl mOKaspIBaIM, YTO HEOECHBIE Tela — DTO HE
3¢UpHBIE CO3/IaHUs, a BIIOJHE MaTepUalbHBIE MPEIMEThl W SBICHHUS.
Benr He MokeT OBITH Ha HEATBHOM TeJe TOp, Kak Ha JIyHe, wiu msiTeH,
kak Ha CoHile.

C moMOITBI0 CBOMX OTKPBITHH B MexaHuWke [amwredt pa3pymn
JOTMaTHYeCKHe TTOCTPOEHHS TOCTIOJCTBOBABIIIEH MMOYTH B TEUEHHE JIBYX
THICSY JIET apUCTOTENEBCKON (pusuku. OH BIEpBBIC MPOBEPII MHOTHE
YTBEPAKACHUS APHUCTOTENSI OINBITHBIM IyTeM, 3aJI0KUB TEM CaMbIM
OCHOBBI HOBOTO pazJiesia (PM3UKH — JIUHAMUKHU, HAYKW O JIBUKCHUU Tell
oJ1 ACUCTBUEM TPWIOKEHHBIX cwil. MmenHo [Manmneit cdopmymnmpoBan
MOHATUS  (U3UYECKOTO  3aKOHA, CKOpOCTH, yckopeHus. Ho
BEIMYAMIIIMMU  OTKPBITUSAMHM YUYEHOTO CTalM UAes WHEPUUH U
KJIACCHYECKHUH MPHUHITUT OTHOCUTEIFHOCTH.

lamuteiit cumTan, 9TO IBWDKYIEECS TEIO CTPEMHTCS TpeObIBaTh B
MTOCTOSTHHOM PaBHOMEPHOM TPSAMOIWHEHHOM IBIKEHHUH WIH B TIOKOE,
€CIIM TOJNBKO KaKas-HUOYIb BHEUIHSS CHJIa HE OCTAaHOBHUT €T0 WJIM He
OTKJIOHHT OT HAaIlpPaBJICHUS €T0 ABMKEHUA. TakuM o0pazom, IBMKEHHE
[0 WHEPIHUH — 3TO JABIDKEHHE IPH OTCYTCTBHHM HAa HETo JeHCTBHSA
JIPYTHUX TEJ.
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CorracHO KJIaCCHYECKOMY TPHHITUIY OTHOCHTEIBLHOCTH, HUKAKUMU
MEXaHUYCCKNUMHU OIIbITaMH, IpOBCACHHBIMHA BHYTpHU CUCTEMBEI,
HEBO3MOXXHO YCTAHOBHUTD, ITIOKOUTCA CUCTEMA WUJIN ABHUKCTCA paBHOMEPHO
u npsaMmoimHeiHo. Takke KIacCHYeCKHUH IPUHIMI OTHOCHUTEIHLHOCTH
YTBEPXKIAET, YTO MEXAY TOKOEM M PAaBHOMEPHBIM IIPSIMOIUHEHHBIM
IBIDKCHAEM HET HUKAKOW Pa3HMIIBI, OHU OMUCHIBAIOTCS OJHUMH M TEMH
ke 3aKkoHaMmH. PaBHOmpaBhe MBWKEHUS W TOKOS, T.€. MHEPIIHATLHBIX
cucteM (TIOKOSIIUXCS WU JBIKYIIUXCS APYT OTHOCUTCIBHO Jpyra
paBHOMEPHO ¥ MPSIMOMHEHHO), ["anmiei qoka3sIBa pacCyXICHUIMH H
MHOT'OYMCJIEHHBIMUA IpuMepaMu. Hanpumep, MyTEelIeCTBEHHUK B KarOTe
Kopa6n;1 C IIOJIHBIM OCHOBAaHUEM CUHUTACT, YTO KHUIQA, JICXKallasd Ha €ro
ctose, nokourcs. Ho uenoBek Ha Oepery BUAMT, 4TO KOpPaOib IUIBIBET, U
OH MMEET BCE OCHOBAHUSI YTBEPXKaTh, YTO KHHUTA JBWXETCS U MPUTOM C
TOH e CKOPOCTBIO, UYTO ¥ KOPaOJib. Tak JBIKETCS HAa CAaMOM JIeJie KHUTa
win nokoutcsi? Ha 3TOT Bompoc, OYEBHIIHO, HEIB3S OTBETUTH IMPOCTO
«ma» wi «HeT». Crop MEXIy ITyTeNICCTBEHHUKOM M YCIIOBEKOM Ha
Oepery ObUT OBI ITyCTOH TpaToOli BPEMEHH, €CIM Obl KaKIBIH W3 HUX
OTCTaWBAJI TOJBKO CBOIO TOYKY 3pPCHHS W OTPUIAT TOYKY 3PCHUS
maptHepa. OHM 00a mpaBbl, U YTOOBI COrJIaCOBAThH MO3HIIMH, HM HY>KHO
TOJIGKO TIpU3HATh, YTO B OJHO W TO JK€ BpPeMS KHHTA ITOKOWTCS
OTHOCHTEIHHO KOpabjs M JBIDKETCS OTHOCHTEIBHO Oepera BMecTe C
KOopabJiem.

Takum 00pa3oM, CIOBO «OTHOCHUTEIHLHOCTHY B HAa3BAHWUW IPHUHITUIA
lanunes He ckpwiBaeT B cebe Huuero ocobeHHoro. OHO HE UMEET
HUKAaKOTO MHOT'O CMBICJA, KPOME TOr0, KOTOPHIH MbI BKJIaJbIBACM B
YTBEPKACHHE O TOM, UTO JBM)KCHHE WIIH IIOKOH — BCErJa JIBMKCHHE HITH
MIOKOM OTHOCUTEIBHO Yer0-TO, YTO CIYXKHUT HaM CHCTEMOM OTCUeTa.

B xonme mampmeimero pasButus ectecTBo3HaHusa Morann Kemrep
YCTaHOBWJI HCTHHHBIE OPOUTHI ABIKEHUS TUTAHET. B CBOMX Tpex 3aKoHaX
OH TI0OKa3ajl, YTO IUIAHETHl ABIDKYTCS II0 DIUIMITHYCCKUM OpOWTaM,
MIPUYEM UX IBIDKCHHE ITPOUCXOIUT HEPABHOMEPHO.

OrpoMHYI0 pojib B Pa3BUTHH HAYKH CHITpaJId HCCiIenoBaHUsA Pene
Jexapra mo ¢u3uKe, KOCMOJOTHH, OWOJOTHH, MaTeMaTHKe. YUeHHE
Jekapra mpencraBiseT CcoOOW €AMHYIO ©CTeCTBCHHO-HAyYHYI U
¢unocockyro  CHCTEMy, OCHOBBIBAIOIIYIOCS Ha  IOCTyJIaTax o
CYIIICCTBOBAHMH  HEMPEPBIBHONH  MaTepHM,  3alojHSIONICH  Bce
MMPOCTPAHCTBO, M €€ MEXaHWYCCKOM JIBW)KCHUM. YUCHBIM ITOCTaBHII
3a/1auy, MCXOS M3 YCTAHOBJICHHBIX MM IIPHHIIMIIOB YCTPOMCTBA MHUpa U
MPEICTABICHUI O MaTepHH, MOJb3YSICh JIMIIb «BSYHBIMH HCTHHAMEY
MaTeMaTuKHA, OOBSICHUThL BCE W3BECTHBIC M HEHM3BECTHBIC SBIICHUS
pupokl. Pemas 3Ty 3amady, oH BO3POAMI HACH aHTUIHOTO aTOMU3Ma 1
IIOCTPOMN TPaHAHWO3HYIO KapTWHY BceleHHO#, OXBaTWB B HEW BCe
AJIEMEHTHI TIPUPOTHOTO MHpa: OT HEOECHBIX CBETHJ JO0 (HHU3HOJOTHU
JKUBOTHBIX M dYenoBeka. [Ipum 3TomM cBOIO Mozenbs mpupoasl Jlekapt
CTPOWJI TOJIFKO HAa OCHOBE MEXAaHWKH, KOTOpas B TO BpeMs JOCTHUTIIA
Haubosbmux ycnexos. [Ipeacrasienue o
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MPUPOJIE KaK O CIOKHOM MeXaHH3Me, KoTopoe JlekapT pa3Buil B CBOEM
y4eHUH, C(HOPMHUPOBATIOCH IO3[HEE B CAMOCTOSTEIBHOE HAIpaBlICHUE
pa3BuTHsT ~ (QHU3MKM,  TONYYMBIIEE  Ha3BaHHE  KAPME3UAHCMEA.
JexapToBckoe (KapTe3WaHCKOE) €CTECTBO3HAHWE 3aKIIaJIBIBATI0 OCHOBBI
MEXaHMYeCKOro  TMOHWMAaHWA  TPUPOMABI,  TPOLECCHl  KOTOPOU
paccMaTpUBAIUCh KaK JIBMXKEHHSI TEIl TI0 TE€OMETPHYECKH OITMCHIBAEMBIM
TPACKTOPHSIM. OpHako  KapTe3waHCckoe  ydeHHe  He  OBUIo
WCYEPIIBIBAIONIAM. B dacTHOCTH, ABIKEHWE IUIAHET MIOJDKHO OBLIO
MOTYMHATECS 3aKOHY WHEPIWH, T.€. OBITh TPSIMOJWHEHHBIM U
paBHOMepHbIM. HO MOCKOJIBKY OpOWTHI IUIAHET OCTAOTCS CIUIOLTHBIMU
3aMKHYTBIMU KPUBBIMU H HOI[O6HOF 0 ABWXCHHA HEC MNPOUCXOAUT, TO
CTaHOBUTCSA OYCBHAHBIM, YTO KaKas-TO CHJIa OTKIOHACT ABHIKCHUHC
IUIAaHET OT TIPSAMOJIMHEHHOW TPaeKTOPHM W 3aCTaBIsIET MX IOCTOSIHHO
«magatey 1o Hampasienuto kK ComHiyy. OTHBIHE BaKHEHIIEH MpoOsieMoit
HOBOW KOCMOJIOTMH CTaHOBWJIOCH BBISICHEHHE MPUPOIBI U XapakTepa
3TOU CHJIBL.

[Ipupoma 3toit cuiasl ObuTa OTKpHEITa Mcaakom HeloToHOM, paGoOTHI
KOTOPOTO  3aBEpUIMJIM TEPBYIO TJIOOAIBHYIO €CTeCTBEHHO-HAYUHYIO
pepomonito. OH  [OKa3zajd  CyIIECTBOBAaHHWE  TATOTEHHA  Kak
YHHUBEPCATHHON CHIIBI B C(OPMYINPOBAI 3aKOH BCEMHUPHOTO TATOTEHUSL.

HeroToHOBCcKass (u3mka crama BEepIIMHONW pPa3BUTHSA B3TJIAIOB B
MOHMMaHUK MHpa IPUPOABI B Kaccuieckol Hayke. HpioToH ob6ocHoBa
(U3MKO-MaTeMaTHUeCKOe MOHMMAaHUE MPUPOJbI, CTABIIEE OCHOBOW s
BCETO TOCJEAYIOIETO pPa3BUTHSI €CTECTBO3HAHHMS M (OPMHPOBAHUS
KJIaCCHYECKOr0 eCTeCTBO3HaHUs. B xome cBomx mccnenoBanuii HeioToH
cozaan MeToasl TuddepeHInaIbHOr0 U HHTETPATBHOTO UCUUCTICHUS TS
pemienuss mpoOiieM MexaHWKW. braromapss 3ToMy eMy  yAanoch
chopMyIIMpoBaTh OCHOBHBIE 3aKOHBI TWHAMHUKH M 3aKOH BCEMHPHOTO
TaroteHus. Mexannka HpioToHa OCHOBaHa Ha TOHATHSX KOJMYECTBA
MaTepun (Macchl TeJa), KOJIMYECTBA JIBIKEHHS, CHJIBI U TPEX 3aKOHOB
IOBIDKEHHS: 3aKOHA HWHEPIMH, 3aKOHAa MPOTIOPIHMOHATBHOCTH CHIBI U
YCKOpEHWI ¥ 3aKOHa PaBEHCTBA JEHCTBHS U IPOTHBOJACHCTBUS.

B cBoeit wmexanuke HpIOTOH oOTKazaincs OT  TOCTPOEHHUSA
BceoOBeMITIONIEeH KapTUHBI BceneHHOW M co3gan COOCTBEHHBIH METOn
(U3MYECKOTO  HCCIEOBAaHMS, KOTOPBIM  OMUpaeTrcss Ha  OIMBIT,
OTpaHUYUBAIOINMUICS (aKTaMu, U HE MPETCHIYeT Ha IO3HAHUE BCEX
KOHEYHBIX MpH4rH. COrjacHO HHIOTOHOBCKOW KOHLEMIWH, (hru3nuecKas
pEATbHOCTh  XapaKTEPU3yeTCsl TOHATHSAMH IPOCTPAHCTBA, BPEMECHH,
MaTepUAJILHON TOYKU U CHJIBI (B3aMMOJCHUCTBUS MAaTEPUAIBHBIX TOYCK).
Jioboe dusmyueckoe IEWCTBHE TMPEINCTAaBIAET COOOW  JIBIKCHHE
MaTepHalIbHBIX TOYEK B IPOCTPAHCTBE, YIPAaBIsIEMOE HEN3MEHHBIMH
3aKOHAMH MEXaHHKH.

Xotst HeroTOH rpoMKO MpoBo3riacuil: «I MImoTe3 He W3MBIILISIO! Y,
TE€M HE MEHEee HEKOTOPOe KOJIMUYECTBO THIIOTE3 OBUIO UM MPEIIOKEHO U
OHH CBHITPAI OYEHb BAXKHYIO POJIb B Pa3BUTHUH €CTECTBO3HAHHS. OTH
THIIOTE3bI OBUIN CBSA3AHBI C JABHEHIIEH pa3paboTKOM UIeH BCEeMUPHOTO
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TATOTCHUA, KOTOpOC OCTaBaJIOCh JOCTAaTOYHO 3arai04YHbIM u
HEeNnoHITHBRIM. B YaCTHOCTH, HCO6XO[II/IMO 61)1.]'[0 OTBCTUTHL Ha BOITPOCHI:
«KakoB MexaHM3M ACUCTBHS ATOM CHIIBI?», «C Kakoil CKOPOCTHIO OHa
pactipoctpansieTcs?», «EcTh 11 y Hee MaTepHaIbHbI HOCUTENb 7).

[lprTasgsce  pemmts 3Ty  Tmpobiemy, HblOTOH — mpemioxun
MTOJITBEPIKIABIITUICSA, KaK TOTAA Ka3ajloCh, OECUMCICHHBIM KOJIHMYECTBOM
(haKkTOB TPUHIIMT JATFHOAEHUCTBHS — MTHOBEHHOE JISHCTBHE TeN JpyT
Ha Jpyra Ha JIOOOM pacCTOSHHM 0e3 KaKHX-THOO ITOCPEACTBYIOIIHX
3BEHBEB, depe3 IMycToTy. lIpMHIMN nambHOMEHCTBHS HEBO3MOXKEH Oe3
MPUBJICYCHUS] TIOHATHH a0COJIIOTHOTO MPOCTPAHCTBA M a0COJIFOTHOTO
BPEMEHH, TAKXKE NPEUI0KEHHBIX HpI0TOHOM.

AOCONIOTHOE TIPOCTPAHCTBO MOHUMAIOCh KaK BMECTHIIUILE MHUPOBOH
Matepud. Ero MOXHO CpaBHHTH C OOJBIINM YEPHBIM SIIUKOM, B
KOTOPBII MOXXHO TOMECTUTh MaTepUalIbHOE TEJI0, HO MOXKHO M yOparth,
TOra MaTepuu He OyJNeT, a MPOCTPAHCTBO OCTAaHETCS. Tarkke IOIKHO
CYIIIECTBOBATh U a0COIOTHOE BpeMs KaK YHHBEPCAIbHAS JUTUTEIBHOCTD,
MOCTOSIHHAST KOCMHYeCKas ITKana sl M3MEPEeHHsT BCeX OECUMCICHHBIX
KOHKPETHBIX IBIDKEHHH, OHO MOXET TeUh CAMOCTOSATENIHHO 0€3 ydJacTus
MaTepHalbHBIX Ten. MIMEeHHO B TakoM abCONIOTHOM MPOCTPAHCTBE U
BpEMEHU MTHOBEHHO pacrpocTpaHsIach cuna TATOTEHUSI.
BocnpuarMaTte aOCONMIOTHOE MPOCTPAHCTBO M BpeMS B UyBCTBEHHOM
OmnbITe HEBO3MOXXHO. IIpocTpaHCTBO, BpeMss W MaTepusi B HTOM
KOHILICTIIIUU — 3TO TPU HE3aBUCUMBIX JIPYT OT Apyra CYIIHOCTH.

Konnenims nansHOACHCTBUS TOCIOICTBOBANA B HAYKE 10 CEPEIUHBI
XIX B., KoHIenuus aOCONIOTHOTO MPOCTPAHCTBA U BPEMEHU — JI0
Havyaina XX B.

PaGotel HploToHa 3aBepumwim TEpBYHO  TJIO0ATBHYIO — HAYYHYHO
PEBOMIOIHIO, C(HOPMHUPOBAB KIIACCUYECKYIO TMOJMIICHTPHUYECKYIO HAYYHYIO
KapTUHYy MHpa W 3aJI0XKHB (YHIaMEHT KiacCHUeckoi Hayku Hosoro
BpPEMEHH.

Knaccuyeckoe ectectBo3HaHue HoBoro BpeMeHUn

3aKOHOMEpPHO, 4YTO Ha OCHOBE OTMEUCHHBIX JIOCTHIKCHUH
JaJIbHEHIIee Pa3BUTHE ©CTECTBO3HAHUS IPUOOPETANI0 BCe OOJBIIMI
Macmtad u riyouny. Mmyt mponecchl auddepeHIManiuy HaydHOTO
3HAHUS, CONPSHKEHHbIE C  CYIICCTBEHHBIM  IPOTPECCOM  YiKe
c(OPMHUPOBABIINXCS 1 MOSBICHHEM HOBBIX CAMOCTOSITEIBHBIX HayK. Tem
HE MEHee, €CTECTBO3HAHHE J3TOr0 BPEMEHM pa3BHBAJIOCh B paMKax
KIJIACCHYECKOM HayKH, UMEIOIIEH CBOM CIieIM(DUIECKHIE YePThI, KOTOpPBIE
HAJIOXKHMJIM HEW3TTaJMbId  OTIEYaTOK Ha paboTy YYeHBIX U ee

PpEe3yJIbTaThI.
Baxwneiimell XapakTepUCTUKOM KJIacCMYECKOM HAyKH SBISETCS
MEXaHUCTUYHOCTh — TIPEACTaBICHHE MHpa B KayecTBE MAIIMHBL,

TUTaHTCKOI'oO MEXaHMn3Ma, YCTKO (l)yHKI_[I/IOHI/IPYIOH_[eFO Ha OCHOBC BCYHBIX
M HCH3MCHHBIX 3aKOHOB MecxaHMKH. He cnyqaﬁﬂo Haunboee

pacrpocTpa-
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HEHHOW Mojeiapio BcergeHHOM OBUT OrpOMHBIM YacOBOH MEXaHH3M.
[NosToMy MexaHuMKa ObUIa 3TAJIOHOM JIFO0OM HAyKH, W JIIOOYIO HayKy
MBITAJIMCH MIOCTPOUTS 1O e¢ 00pa3iry. Takke OHa paccMaTpUBAach U KaK
VHUBEPCANBHBIA METO[ W3YYCHHS OKPYXKAIOIMMX  SBICHUH. ITO
BBIP@XKAJIOCh B CTPEMIICHHH CBECTH JIIOOBIC MpoOIecChl B MHpe (He
TONIBKO (HU3MYEeCKHe W XUMHYECKHE, HO H OWOJIOTHYECKHE U
COITMAJIBHBIE TIPOIECCHI) K TIPOCTHIM MEXaHWICCKHM IEPEMEIICHUSIM.
Takoe cBemeHHME BBICIIETO K HHU3IIEMY, OOBSCHEHHE CIOXHOTO dYepes
0oJ1ee TIPOCTOE HAZBIBACTCS PeOyKYUOHUIMOM.

CrnenctBusiMu MEXaHUCTUYHOCTH cTaJo npeo0JiaaHue
KOJIMYECTBEHHBIX METOJIOB aHANM3a MPUPOABI, CTPEMIICHUE PAa3TIOKHUTh
M3YyYaeMBbIil MPOLIECC WK SIBIICHUE JI0 €0 MENbYANIINX COCTABIISIONIUX,
JIOXOJIs1 10 KOHEYHOTO Mpeeia IeIUMOCTH MaTepun. U3 kapTUHBI MUupa
MOJTHOCTBIO UCKJIIOYAIach CIYyYalHOCTb, YUCHBIE CTPEMIIUCEH K TIOJTHOMY
3aBEPILICHHOMY 3HaHUIO O MUPE — aOCOIOTHOM UCTHHE.

Eme omgHOM yepToli Kiaaccuueckol HayKu ObUTa MeTa(hU3HUIHOCTh —
pPacCMOTPEHHE TPHUPOABI KaK M3 BEeKa B BEK HEW3MEHHOTO, BCETAa
TOKJIECTBEHHOIO0 caMoOMy ce0Oe HEepa3BUBAIOIIETOCS IeNIoro. Kakmwlid
MpenMeT WM SBJICHHE pPAacCMaTPUBAICS OTHCIBHO OT JIPYTHUX,
UIHOPMPOBAIMCH €r0 CBSA3U C JPYITUMH OOBEKTaMHM, a HM3MEHEHH,
KOTOPBIEC TIPOMCXOIMIIA C 3TUMH MTPEIMETaMH U SBJICHUSIMH, OBLTH JIUIIH
KOJIMYECTBEHHBIMHM. TaK BO3HWKIA CHUJIbHAS aHTUABOIIOIMOHHCTCKAS
YCTaHOBKA KJIACCUYECKON HAYKH.

MexaHHCTHYHOCT M METa(U3UYHOCTh KIACCHYCCKOM HAyKH
OTYCTINBO IPOSBUINCH HE TOJIBKO B (DU3HMKE, HO M B XUMUHU U OUOJIOTHH.
OT0 mpuBelO0 K OTKa3y OT IPH3HAHUSA KayeCTBEHHOH CcIenu(uKu
Kuzau m xmBoro. OHM CTajgud TaKAMH Ke D3JIEMCHTaMU B MHpeE-
MEXaHM3Me, KaK ITPEAMETHI U SIBJICHUS HE)KHUBOM ITPHUPOIBI.

OTH 9epThl KIACCUIECKOW HAyKH HanOoJiee OTUCTIINBO MPOSIBUITHCH
B ecrectBo3HaHnu X VIII B., kxorma ObLIO CO3aHO MHOKECTBO TECOPHIH,
IMOYTH 3a0BITHIX COBpPEMEHHOH Haykoil. OTYETIMBO IPOSBISUIACH
PENYKIIMOHUCTCKAs TEHIEHITUS, CTPEMIICHHE CBECTH BCE Pa3zeiibl
(bm3uKkA, XUMEM W OHOJOTMH K METoJaM M TIOAXOJaM MEXaHHWKH.
Crpemsich TOWTH J0 KOHEUHOTO Mpejesia NETUMOCTH MaTepuu, Y4eHbIC
XVIII B. co31at0T «y4EHUSI O HEBECOMBIX» JJIEKTPUUECKON U MAarHUTHOU
JKUAKOCTAX, TeIuoponae, (IOrMCTOHe Kak ocCoObIX — BEINECTBaXx,
00eCIeUnBAIOIIMX Y TEN SJICKTPUUYECKHE, MArHHTHBIC W TEILJIOBBIC
CBOWCTBA, a TaKXXe CIIOCOOHOCTh K TOPEHHUIO, COOTBETCTBEHHO. Cpenu
HamOosee 3HAYMMBIX JOCTIoKeHui ectectBo3Hanms XVIII B. ciaemyer
OTMETUTH Pa3BUTHE aTOMHO-MOJIEKYJISIPHBIX MPEACTABICHUN O CTPOCHHIH
BemecTBa M (DOPMHUPOBAHHUE OCHOB SKCIEPHMEHTAJIbHON HAykH 00
AIIEKTPUIECTBE.

C cepeaunnl X VIII B. ecTecTBO3HAHKE CTAJIO Bee OoJiee MPOHUKATHLCS
HIESIMH 3BOJIOIIOHHOTO PAa3BUTHSA TPHUPOLI. 3HAYUTEIEHYIO POJIb B
aToM ceirpanu Tpyasl M.B. Jlomonocosa, 1. Kanra, I1.C. Jlamaca, B
KOTOPBIX pa3BUBaiIach TUIOTE3a ECTECTBEHHOT O poucxoxaeHus Co-
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HEYHOH cuCTeMbl. BrusHue wumedl BceoOIleld CBA3M M Pa3BUTHA,
paspymamiux MeTadU3UYHOCTh KJIACCUYECKOW HAyKH, CTajlo eIle
3ametHee B XIX B. Kiaccuueckas Hayka, oCTaBasChb B IIEJIOM
MeTapU3NIeCKO W MEXaHHCTUYECKOM, TOTOBHIIA  ITOCTEIICHHOE
KpyIIeHHEe MEXaHUYECKON KapTUHBI MUPa.

Ecrm B XVII mw XVIII BB. pa3BuTHE €CTECTBO3HAHMS
COCYIIIECTBOBAJIO C peIUTrueii, 1 bor mprucyrcTBOBal B KapTHHAX MHUpa B
KadyecTBe HadaIbHOro TBopIa, TO pa3BuTHe ectecTBO3HAaHM B XIX 1 XX
BB. COITPOBOXKAAJIOCh OKOHYATENLHBIM Pa3pblBOM HAYKH C PEJIUTHEH,
pPa3BUTHEM TEXHMYECKUX HAyK, OOCCICUUBIIUM OBICTPBIM TMporpecc
3ara HbIX IUBUIN3AIUH.

PCBOJ'IIOHI/IOHHBIMI/I OTKPLITHAMH €CTCCTBO3HAHUA CTAJIW IPHUHIUIIBI
HeeBkiuaoBoi reomerpun K.®. Taycca, koHIENIus >HTPONUU U
BTOpoi 3akoH TepmoauHamuku P.}O.3. Knaysuyca, mepuoauueckuit
3akoH  xumuueckux anemeHroB .M. MenneneeBa, Teopus
ectectBeHHoro otoopa Y. Jlappmaa m A. P. VYomieca, Teopus
reHeTudeckor HacieactBeHHocTd I.J. Menpgens, 3jeKTpoMarHATHAs
teopus J[>x. MakcBenna.

OTH W MHOTHE ApyrWe HE Ha3BaHHBIC HaMH OTKphITHS XIX B.
MOJHSJIN €CTECTBO3HAHUE HAa KAYECTBEHHO HOBYIO CTYTI€Hb, IPEBPATHIIN
€ro B JUCUMIUIMHAPHO OPTraHW30BaHHYI0 Hayky. W3 Haykw,
coOupapmieli (akTel W W3yYaBIICH 3aKOHYCHHBIC, 3aBEPIICHHBIC,
OTJICNbHBIE TpeaMeThl, ecrtecTBo3HaHue B XIX B. mpeBpatwiock B
CUCTEMAaTHU3MPOBAHHYI0 HAyKy O TMpeaIMeTax U Ipoleccax, uxX
MIPOUCXOXKJICHUM U Pa3BUTHH. DTO MPOU30LUIO B XOJE KOMIUIEKCHOM
HaydyHoul peBomonuu cepeaunsl XIX B. Ho Bce 3Tu  OTKpBITHS
OCTAaBAINCh B PaMKaX METOMOJIOTUYECKUX YCTAHOBOK KJIACCHUYECKOM
Hayku. He ymmma B mpommioe, a Oblla JIMITL CKOPPEKTHUPOBAHA HAES
MHUpa-MallliHbl, OCTAJIMCh HEU3MEHHBIMU BC€  TMOJOXKEHHUA O
ITO3HABAEMOCTH MHpPa W BO3MOKHOCTH TOJTyUEHHUS aOCOTIOTHON MCTHHEI,
CTpEeMJICHHE K PEIyKIMOHM3MY. MeXaHUCTHIeCKHe U MeTahU3HIeCKHue
YepThl KJIACCHYECKOW HayKd OBLIM JIMIIb ITOKOJICONICHBI, HO HE
otOpomreHsl. B cmy 3toro Hayka XIX B. Hecnma B cebe 3epHa OyIyIIero
KpU3uCa, Pa3pelluTh KOTOPBIA JO/DKHA ObLla BTOpas TJI0OaIbHAs
HayuHas pesoyironus koHna XIX — navana XX B.

3.4. TnobanbHasa Hay4Has peBonouus
koHua XIX — Hayana XX B.

['mobGanpHasi HaydHas pPEBONIONMS HAYMHASTCS C IEJIoTo  psizma
3aMeUaTeNbHbIX OTKPBITUH, Pa3pyLIMBIINX BCIO KJIACCUYECKYIO HAYUYHYIO
kaptuHy mupa. B 1888 r. I'. I'epii oTKpbUT 3JIEKTPOMarHUTHbIE BOJIHBI,
Onectsmie noATrBepauB mpenckazanue Jx. Makcemna. B 1895 r. B.
Pentren  oOHapyxwn  JTyudw, TIONYYMBINME IIO3[HEC  HA3BAHUC
PCHTTCHOBCKHX, KOTOPBIE TMPEICTABISUIM  COOOW  KOPOTKOBOIHOBOE
AJICKTPOMAarHUTHOE
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u3aydenue. M3ydeHue NpUPOABI 3THX 3araJOo4yHbIX JIy4YeH, CIIOCOOHBIX
MIPOHMKATh Yepe3 CBETOHEIPOHULIaeMbIe Tena, npuseno Jx.Jlx. Tomco-
Ha K OTKPBITUIO IEPBOM 3JIEMEHTAPHOM YaCTUIBl — 3JIEKTPOHA.

BaxnedimmM ~ otkpeiTieM 1896  r.  cranmo  oOHapy)KeHHE
paguoaktuBHOCTH A. Bekkepenem. M3yuenue 3Toro peHOMEHa HAYAIIOCh
C HCCIIECIOBAHMS 3araJ0qHOTO TMOYEpHEHHS (BOTOILIACTHHKY, JICKABIIICH
pAIOM C KpHUCTalUIaMHM CcOJM ypaHa. D. Pesepdopm B cBoumx ormbITax
MTOKa3aJI HEOTHOPOTHOCTh PATHOAKTUBHOTO M3ITYUEHUS, COCTOSBIIETO W3
a, § uy myuedr. TlTozxke, B 1911 1. OH cMOr TOCTPOUTH ILJIAHETAPHYIO
MOJIETTh aTOMa.

K BemmkuM oTkpeiTHAM KoHII@ XIX B. Takke cleAyeT OTHECTH
padotel A.I'. CroneroBa mo m3yueHuio doroaddekra, I[L.H. Jlebenena o
nmaieHnn ceera. B 1901 r. M. [InaHk, NBITasCh pPEHIUTh TPOOJIEMBI
KJIACCUYCCKON TEOPHM W3IYyYCHHsT HATPETBIX TEJ, MPEANONIOXKMII, YTO
SHEPrUs MU3IyYacTCs MajbIMH MOPIMSIMH — KBaHTaMU, IPHYEM SHEPIusi
KQXIOTO KBaHTA IPOIOPITHOHAIEHA YaCTOTE HCITYCKAEMOTO H3TYUCHHS.
CBS3BIBAIOIIMN ATH BEIWYUHBI KO3(D(PHUIUEHT MPOHOPIHOHAILHOCTH
HBIHE Ha3bIBaeTcs moctosHHoi Ilmanka (4). OHa sBIsSCTCS ONHOU U3
HEMHOTHX YHHUBEPCAIBHBIX (HU3NYECKUX KOHCTAHT HAIEro MHpa H
BXOIUT BO BCE YypaBHCHHsS (W3UKA MHKpoMHpa. Takke OBUIO
00HapYKEHO, UTO Macca JIEKTPOHA 3aBUCUT OT €ro CKOPOCTH.

Bce »TH OoTKpBITHS OYyKBAJIBHO 332 HECKOJBKO JIET Pa3pyIIWId TO
CTPONHOE 31aHKE KJIACCHUECKON HayKH, KOTOpoe elle B Hayaie 80-X IT.
XIX B. Ka3aJ0Ch MPAKTUYECKU 3aKOHYCHHBIM. Bce TpeskHME TpejcTaB
JICHUS O MAaTePHUU M €€ CTPOCHHUH, ABMKCHUH U €r0 CBOMCTBAxX M THIIAX,
0 (opme (GU3NYECKUX 3aKOHOB, MPOCTPAHCTBE W BPEMEHU OBLIU OMPO
BEPrHYTHI. DTO MPHUBEIIO K KPH3HUCY (PU3MKH U BCETO €CTECTBO3HAHUS, a
KpOMe TOTO, CTajJ0 CHMITOMOM Oojiee TIIyOOKOro KpH3Hca M BCEH Kiac
CHYECKOM HAYKH.

Kpusuc ¢usuku cran nepevim smanom BTOpOH TIIOOATLHON HAyJYHOM
PEBOITIOINH B HAYKE U TICPESKUBAIICS OOJBIITMHCTBOM YICHBIX OUCHB TSDKEITO.
Y4eHbIM Ka3aJI0Ch, YTO HEBEPHBIM OBLIO BCE TO, YEMY OHH YUHITUCH.

B nrydmryro cTopoHy cuTyanus Hadajga MEHSITHCS TOIbKO B 20-¢ TT.
XX B., ¢ HACTYIUICHHEM 6mopo2o 3mana HaydHou pepomonuu. OH CBs
3aH C CO3JJaHUEM KBAaHTOBOW MEXaHUKH U COUCTAHHUEM €€ C TEOpHUeH
OTHOCHTEILHOCTH, co3aaHHOoM B 1906—1916 rr. Torma Havanza CKIIabI
BaThCsl HOBas KBAaHTOBO-PEIIATHBUCTCKAs KapTHHA MHpPa, B KOTOPOH OT
KPBITHS, IIPUBEIIINE K KPU3NUCY B (PU3HKE, OBLTH OOBSICHEHEI.

Hauanom mpembeco smana HaydHOW PEBOIIOIMU OBLIO OBJIAJICHUC
atomHoMi 3Heprueil B 40-e 1. XX B. U IOCIIEIYIONIHE UCCICIOBAHHUS, C
KOTOPBIMH CBSI3aHO 3apOKICHUE AIEKTPOHHO-BBIUNCIUTEIHLHBIX MAITHH
n kubepHeTHkH. Taxke B ATOT IepuoJ (H3MKa Iepemact scradery
XUMHH, ONOJIOTHU U MUKy HAyK O 3eMIie, HAYMHAIOIINX CO3/1aBaTh CBOU
COOCTBEHHBIE HAaydHBIC KapTUHBI Mupa. ClemyeT TakkKe OTMETHUTh, YTO C
cepeuHbl XX B. HayKa OKOHYATEIbHO CIIMJIAch C TEXHUKOM, YTO, B CBOIO
ouepe/ib, PUBENIO K COBPEMEHHOI HAYYHO-TEXHUYECKON PEBOIOIINM.
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['maBHBIM KOHIENTYaJIbHBIM M3MEHEHHEM €CTECTBO3HAHUS XX B.
OBLT OTKa3 OT HBIOTOHOBCKOM MOJENM MOIYYECHUS HAYYHOTO 3HAHUS
Yyepe3 IKCHEPUMEHT K OOBACHEHHIO. A. DWHINTEWH MNPEANIONKUIT HHYIO
MO/IEJIb, B KOTOPOM THIIOTE3a M OTKAa3 OT 3J[PaBOT0 CMbIC/IA KaK Crocoba
IIPOBEPKH BBICKA3bIBaHHUA, CTAHOBWIIMCH IICPBUYHBIMH B 06T)§ICH€HI/II/I
SIBJIEHUU OpUpoOabl, 4 SKCIICPUMEHT — BTOPUYHBIM.

PasBuTne SHHINITEHHOBCKOro ITOAXOAA IIPUBOAUT K OTPHUIIAHHIO
HBIOTOHOBCKOH KOCMOJIOTHH W (DOpPMHpYEeT HOBYIO KapTHHY MHpa, B
KOTOPOM JIOTMKAa ® 3ApaBblil CMBICI TIEPECTAlOT JCHCTBOBATH.
Oxka3pIBaeTCs, YTO TBepAble aTOMBI HEIOTOHA ITOYTH IIETUKOM 3aIOTHECHBI
IMyCTOTOM. Matepusi U dHEprus NepexomaT Opyr B apyra. TpexmepHoe
MIPOCTPAHCTBO M OJIHOMEPHOE BPEMs MPEBPATUIIUCH B UYETHIPEXMEPHBIN
MIPOCTPAHCTBEHHO-BPEMEHHOH KOHTHHYYM. COIIaCHO 3TOW KapTHHE
MHpa IDIAHETHI IBIDKYTCS IO CBOMM OpOHMTaM HE TOTOMY, YTO HX
nputsruBaeT kK COTHITY HeKas CHIIa, a TOTOMY, 9TO CaMO IIPOCTPaHCTRBO,
B KOTOPOM OHHM JABWXKYTCS, HWCKpuBIeHO. CyOaTOMHBIC SBICHHS
OJTHOBPEMEHHO TIPOSIBIITIOT ce0s M KaK YacCTHIIBI, M KaK BONHBL. Hemb3s
OJIHOBPEMEHHO BBIUHUCIUTH MECTOIOJIOKEHUE YaCTHUIIbI U U3MEPUTH €€
yckopeHue. [IpuHIMI HEOMpeNeNeHHOCTH B KOPHE IOAOPBal
HBIOTOHOBCKHUH JIeTepMHHH3M. Hapylmuianuch MOHATHS MNPUIMHHOCTH,
CcyOCTaHIMM, TBEPIbIE IUCKPETHBIE Teda YCTYIHWIA MECTO (DOpMalbHBIM
OTHOIIEHUSAM U TUHAMHUYECKUM ITPOIIECCaM.

TakoBBl OCHOBHBIE TMOJIOKCHHUS COBPEMEHHOW KBAaHTOBO-PEIISITUBH-
CTCKOM Hay4HON KapTHHBI MHpa, KOTOpas CTAHOBUTCS TJIABHBIM HTOTOM
BTOPOH TJI00aNbHONM Hay4yHOU peBoirormu. C Hell CBS3aHO CO37aHUC
COBpEMEHHOU (HEKJIaCCHYECKOM) HayKd, KOTOpash MO BCEM CBOUM
napaMeTpam OTIUYAeTCsl OT HAYKH KIaCCHUECKOU.

3.5. OcHOBHbIe YepTbl COBPEMEHHOro
€CTeCTBO3HaHUS1 KaK HayKu

MeXaHUCTHYHOCTE M MeTaQU3WIHOCTh  KJIACCHYECKOW  HAYKH
CMCHWJIMCh HOBBIMU JTUAJICKTHYCCKUMHU YCTAHOBKAMH BCEOOIICH CBSI3U U
pa3BuTHs. MexaHuka Oonbllie HE SBISCTCS BeAylleH HAYKOH U
VHUBEPCATGHBIM ~ METOJIOM  M3YUYCHHS  OKPYXKAIONIUX  SIBJICHH.
Kmaccudeckass Momenh MHpa — YacoOBOTO MEXaHWM3Ma CMEHHIIACH
MOJCIIBI0 MHUPa-MBICTH, I W3yYEeHUS KOTOPOTO JIyYIle BCETO
MTOAXOMIT CHCTEMHBIN MMOAXO0M W METOH TI00ATHFHOTO BOIOIMOHM3MA.
Meradu3nyeckue OCHOBaHHUS KJIACCHUECKOH HaAyKH, pacCMaTpHBaBIINE
KOKIBIN MTPEIMET B U30JIAIMH, BHE €T0 CBA3CH C IPYTUMU MPEAMETAMH,
KaK HEUTO 0COOEHHOE M 3aBEPIICHHOE, TAKKE YIILTH B TIPOIILIOE.

Teneps Mup TIPU3HAETCS COBOKYITHOCTBHIO Pa3HOYPOBHEBBIX CHCTEM,
HaXOJISAMIAXCSI B COCTOSIHMHM HEPapXU9IecKor comomunHeHHOCTH. llpm
ATOM Ha Ka)XJI0M YPOBHE OpPTaHNU3aINHA MAaTEPHUH ACHCTBYIOT CBOH 3aKO-
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HOMEPHOCTH. AHaJ'H/ITI/I‘IeCKaﬂ JACATCIIBHOCTD, SABJIABIIAACA OCHOBHOII B
KJIaCCUYECKON HayKe, YCTYyNMaeT MECTO CHHTETUYECKUM TEHJICHIIUSM,
CHUCTEMHO-IICJIOCTHOMY  PAaCCMOTPEHHIO  TPEAMETOB U  SIBJICHUH
OOBEKTHBHOTO MHpPA. YBEPEHHOCTh B CYIIECTBOBAHHH KOHEYHOTO
mpenena  JSTAMOCTH  MaTepHH, CTPEMIICHHE HAWTH  KOHCYHYIO
MaTepUAbHYI0 TIEPBOOCHOBY MHpa CMEHWINCH YOSKIECHHEM B
TIPUHIATTAATBHON  HEBO3MOXXHOCTH 3TOTO W TPEICTABICHUSIMH O
HEHCUEPITaeMOCTH  MaTepuu  BrIyOb. CuuTaercs  HEBO3MOXXHBIM
roJTydeHne abCONIOTHOM WCTHUHBL. VCTHMHA cYHMTaeTCs OTHOCHTEIBHOM,
CYIIECTBYIOIIEH BO MHOXKECTBE TEOPHM, KakJas M3 KOTOPHIX H3ydaeT
CBOM Cpe3 peaqbHOCTH.

Ecnu knmaccuueckas Hayka He BHJIENAa KAY€CTBEHHOW cCrCIU(BUKA
Kuznu u Pazyma Bo BceneHHO#, TO cOBpeMeHHasl HayKa JIOKa3bIBACT X
HECIy4yallHOCTh TOSIBIICHUS B MUpPE. JTO HA HOBOM yYpPOBHE BO3BpaIlacT
HAC K nmpoOiieMe TemM MW CMbIcia BCelIeHHOW, TOBOPUT O
3aIJIaHUPOBAHHOM TTOSIBIICHHH pa3yma, KOTOPBIN ITOJTHOCTBHIO ITPOSBUT
ce0s1 B Oyaymiem.

HasBannple HamMu dYepThl COBPEMEHHOM HAyKH HAIIIH CBOE
BOIUIOIICHUE B HOBBIX TCOPHSIX M KOHIICTIIIHSIX, MOSBUBIIMXCS BO BCEX
obmacTax ecrectBo3HaHus. Cpeau BaKHEHIIMX OTKpHITHH XX B. —
TEOpPUS OTHOCHUTEIIFHOCTH, KBAaHTOBAas MEXaHWKa, sepHas (H3HKa,
Teopusi  (U3MYECKOTO  B3aUMOJICHCTBUS;  HOBas  KOCMOJIOTHS,
OCHOBAaHHAs Ha TEOPUM bOJBIIOrO B3PHIBA; SBOJIOIMOHHAS XUMHUS,
CTpeMsIasicss K OBIAJACHHUIO OIBITOM >KUBOM TPUPOABI;, TEHETHKA,
pacmugpoBKa TeHETHIECKOro Koaa u Ap. Ho mommuaHbIM Tpuymbom
HEKJIACCUYECKOW HayKH, OSCCIIOPHO, CTAIM KUOCPHETHKA, BOTLIOTHBILIASL
UIeH CUCTEMHOTO TOJXO0/a, a TaKXKE CHHEpPreTHKa M HEepaBHOBECHAs
TePMOIMHAMHUKA, OCHOBaHHEIE Ha METOoJIe T100aTBHOTO
ABOJTFOITHOHN3MA.

YckopeHne — HAydHO-TEXHMYECKOTO  TIpOrpecca,  CBSA3aHHOE  C
BO3pacTaHHUEM TEMITOB OOIIECTBEHHOTO Pa3BUTHS, MPUBEIO K TOMY, UTO
MIOTCHIIMAJI COBPEMEHHOM HAyKH, 3aJIOKEHHBII B XOAE€ BTOPOH
I00aTbHON HAYIHON PEBOJIOIMH, BO MHOTOM OKA3aJICsS MCUEPIIaHHBIM.
[TosTomy coBpeMeHHasl Hayka CHOBa TEpPEXKHBACT COCTOSHUE KpHU3HCa,
SIBJISTFOIIETOCS] CHMIITOMOM HOBOH TIOOATBHOM HAYYHOU PEBOJIOIHH.

Hauwnnast co BTOpO#t mosioBuHBl XX B. HCCIIENOBATENNA (BUKCHPYIOT
BCTYIUIEHME  €CTECTBO3HAHUS B  HOBBIM  dTalm  pa3BUTHS  —
nocmuexnaccudeckuti, KOTOPBI  XapakTepU3yeTCs UENbIM  PSIOM
(hyHIaMEHTAIBHBIX TPHHIIUIIOB H (hOpM OpraHM3anui. B kauecTBe TaKux
TIPUHIIATIOB ~ BBIACIITIOT — Yalle BCETO  DBOJIONHOHMU3M, KOCMH3M,
9KOJIOTH3M, aHTPOITHBIM TTPWHIIATI, XOJIU3M H TYMaHU3M. DTH TIPUHITATIEI
OPHEHTHPYIOT COBPEMEHHOE €CTECTBO3HAHME HE CTOJHKO HA ITOMCKU
a0CTpaKTHOHM MCTHHBI, CKOJILKO Ha TTOJIC3HOCTD TSI OOIIECTBA M KAKIOTO
YelloBeka. [ JIaBHBIM — TIOKaszaTeJdeM TIIpd  OTOM  CTAaHOBHTCS  HE
DKOHOMHYECKAs IIeJIECOO0Pa3HOCTh, a YIyUIICHHE Cpelbl OOWTaHUS
JOAeH, pOCT WX MAaTepPUALHOIO M JIYXOBHOTO OJIArOCOCTOSHUSL.
EcrecTBo3HaHme Takum 00pa3oM peaTbHO TOBOPAYMBACTCS JIUIIOM K
YENIOBEKY, MpeofojeBasl M3BEUHbIM HHUTWIN3M IO OTHOIICHUIO K
371000/THEBHBIM TIOTPEOHOCTSIM JTFOJICH.
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CoBpeMeHHOe €CTECTBO3HAHHE UMeeT MIPEUMYIIIECTBEHHO
npooeMHyIO, MENCOUCYUNTUHAPHYIO HaIPaBJICHHOCTb BMECTO
JIOMUHHUPOBABIIEN paHee Y3KOAUCUUIUIMHAPHOW OpPHEHTUPOBAHHOCTU
€CTECTBEHHO-HAYYHBIX HcCaemoBaHmi. CeroaHs MPHHIIAITHAIEHO BaXKHO
MPH  PEIICHHH CIIOKHBIX KOMIUIEKCHBIX TIpOOJIeM  HCIOJIh30BaTh
BO3MO)KHOCTH  pa3HBIX €CTECTBEHHBIX HAyK B WX COYCTaHHH
MPUMEHUTEIIFHO K KaXJIOMYy KOHKPETHOMY CITyYar0 HCCIICIOBAHMA.
Ortcrona CTaHOBHUTCS TTOHSITHOM u TaKast 0COOCHHOCTD
MMOCTHEKJIAaCCHUECKOM  HAayKH, KaK  HapacTalmas  HWHTeTrpamus
C€CTCCTBCHHbIX, TCXHUYCCKUX W I'YMaHHUTAPHBIX HaYK. I/ICTOpI/I‘IeCKI/I OHHU
T PEpEeHIIMPOBAIUCH, OTIIOYKOBBIBAIUCh OT HEKOH €IWHOW OCHOBBI,
Pa3BUBAACh AJIMUTCIBHOC BPEMA aBTOHOMHO. XapaKTepHO, 4YTO BCAYLIUM
3JIEMEHTOM HapacTaromei HMHTETpalyu CTaHOBSTCS HayKu
TyMaHUTapHBIE.

AHann3 0COOEHHOCTEH COBPEMEHHOIO €CTECTBO3HAHMSA IO3BOJISCT
OTMETHTh  TAaKyl0 €ro  TPUHIWIHAIBHYI0O  OCOOCHHOCTh,  Kak
HEeB03MOJCHOCMb  CB0DO0HO20 — IKCNEPUMEHMUPOBAHUSL € OCHOBHBIMUL
obvexmamvu. VIHBIMH ~ CcIIOBaMH, pealbHBIA  €CTECTBEHHO-HAYUHBIN
OKCIIEPUMEHT OKa3bIBACTCS OIMACHBIM JUIA KU3HH W 3IOPOBBS JIIOICH.
Jeno B ToM, 4TOo mpoOyKmaeMble COBPEMEHHOH HAyKOWM M TEXHHKOU
MOIIIHBIC TIPUPOAHBIE CHJIBI TIPH HEYMEJIOM OOpameHHHd C HUMH
CITOCOOHBI TPHUBECTH K TSOKEICHIIMM JIOKAIbHBIM, PETHOHANBHBIM U
Jlake TT100aIbHBIM KPU3UCaM U KaTacTpodaMm.

Hccnenopatenn HayKd OTMEUArOT, YTO COBPEMEHHOE €CTECTBO3HAHUE
OP2aHUYeCKU CPACMAemcst ¢ NPou3800CmEoM, TEXHUKOW U ObITOM JTIOACH,
mpeBpaliasch B BakHEHIIMHA (akTop nporpecca Bced  Haiei
nuBuinzanuy. OHO y)Xe HE OrpaHMYMBaeTCs  HUCCICIO0BaHUSMU
OTNIENBbHBIX KAOWHETHBIX VYEHBIX, a BKIIOYaeT B CBOIO OpOUTY
KOMILJICKCHBIC KOJICKTHBBI HCCJIEIOBATENICH CaMBIX pPa3HBIX HAYIHBIX
HampaBlIeHHH. B 1mporiecce CBoel HCCICIOBATEIBCKON ACATEIIBHOCTH
TIPEACTABUTEN PA3IMYHBIX ECTECTBCHHBIX IHCIUIUIMH Bce Oolree
OTYETINBO HAYMHAIOT OCO3HaBaTh TOT (akT, dUTo BcenmeHHas
MIPENCTABIIET COOOH CHCTEMHYIO IICJIOCTHOCTh C HEIOCTATOYHO
MOHATHBIMM 3aKOHAMH pa3BHTHA M IJIOOAIbHBIMH IapaJoKCaMHu, B
KOTOpPOM JKM3Hb K&XJIOTO UYeJOBEKa CBA3aHa C KOCMHUYECKUMU
3aKOHOMEPHOCTSAMHU W PUTMaMH. YHHBEPCAJIbHAS CBS3b IPOIECCOB M
sBIIeHHH BO BceneHHON TpeOyeT KOMIDIEKCHOIO, aJIeKBAaTHOIO HX
MPUPOJIC M3YYCHHUS M, B YACTHOCTH, IJI00ANBHOIO MOJAEIUPOBAHHUS Ha
OCHOBE MeETOJla CHCTEMHOI0 aHaln3a. B COOTBETCTBHM C JTHUMHU
33/layaMd B COBPEMEHHOM €CTECTBO3HAHMH Bce 0Oojiee MIMPOKOE
MIPUMEHCHUE TIOTYYal0T METOIBI CHCTEMHOW TWHAMUKH, CHHEPTETHKH,
TEOPUH WTP, TTPOTPAMMHO-IICIIEBOTO YIIPABICHHS, HA OCHOBE KOTOPBIX
COCTaBJISIFOTCS TTPOTHO3BI PA3BUTHS CIIOKHBIX TIPUPOIHBIX ITPOIIECCOB.

CoBpeMeHHBIC TIPEICTABICHUS O TIO00ATEHOM 3BOJIOIIMOHM3ME H
CHHEPreTUKE  TO3BOJIIIOT ~ OMNKCATh  Pa3BUTHE  TNPHUPOABI KAk
TOCIICIOBATENILHYIO CMEHY POXKAAOIIUXCS U3 Xaoca CTPYKTYP, BPEMEHHO
oOpeTaromMX CTAaOMIIBHOCTh, a 3aTeéM BHOBb CTPEMSIIUXCS K
Xa0THYECKUM
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COCTOSHUAM. KpOMC TOro, MHOTUC MNPUPOAHBIC KOMIIJICKChI IIPCACTAarOT
KaKk CJIOXHOOPraHM30BaHHBIC, MHOI O(i)yHKHI/IOHaJH)HI)Ie, OTKPBKITEIC,

HEPaBHOBCCHBIC CUCTEMBI, Pa3BUTHUC KOTOPKBIX HOCUT
MaJIOIIpPEACKa3yeMbI  XapakTep. B 93THX yCIOBHSAX  JajlbHEMImast
SBOJTIOITAS CIIO’KHBIX TIPUPOTHBIX 00BEKTOB OKa3bIBACTCS

IPUHIMIIHAIBHO  HEIPEACKAa3yeMO M CONpsDKeHAa CO  MHOTHMMH
CiIydaiiHbIMH (DaKTOPaMH, MOTYIIMMH CTaTh OCHOBAHHMSIMH IS HOBBIX
(hopM PBOTIOLMH.

Bce mepeuncieHHbIE  M3MEHEHHMsS  IIPOTEKAIOT B paMKax
MPOAOJDKAIOIICHCS B HACTOSINEE BpeMsl OYEPETHOM TIII00aILHOM
HAYYHOW PEBOJIIOIMH, KOTOpas 3aBEPIIMUTCS, CKOPEe BCETO, K CEPEIUHE
XXI B. KoneuHno, ceituac HaM CII0XKHO ceOe MpeIcTaBUTh 00JIHK Oy yieit
Hayk. OYeBHIHO, YTO OHA OYIET OTIMYATHCS KaK OT KJIACCHUYCCKOM, TakK
U OT COBpEeMEHHOM (Hekmaccumueckod) Haykw. OpHAKO HEKOTOpPBIC
MIEPEYNCIICHHBIC BBIIIEC YEPThl HAYKH OYIYyIIEro MPOCMATPHBAIOTCS YiKe
ceityac.
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asa 4
Pusnyeckas KapTMHa Mmpa

4.1. NoHATne hnsnyeckon KapTUHbI MUpa

[To3HaBasi OKpYKaIOUIM MHp, YETIOBEK CO3/Ia€T B CBOEM CO3HAHUM
€ro omnpeJeneHHyl0 MOJieNlb — KapTHHY Mupa. Ha kaxaom astame cBoero
pa3BUTHSA YEIOBEUECTBO TMO-Pa3HOMY TMpEICTaBisier cebe Mup, B
KOTOPOM OHO MBET. [I09TOMYy B MCTOpPHHM YEIIOBEUECTBA CYIIECCTBOBAJIH
pa3IMYHBIE KapTHHBI MUpa: MUQOIOTHUECKas, PETUTHO3HAsl, HAYYHAS U
np. Kpome Toro, xak yxe OBUIO OTMEUYEHO, KaXKAash OTHETbHAs Hayka
Takke MOKET (POPMHUPOBATH COOCTBEHHYIO KapTHHY MHUpa ((PH3HIECKYTO,
XUMHYECKYIO, OMOJIOTHIeCKYIO U Ap.). OgHaKO W3 BCETO MHOT'000pasus
KapTHH MHpa, CYIIECTBYIOIINX B COBPEMEHHOW HayKe, caMoe ITHPOKOE
MpeJCTaBleHre JaeT oOIIas Hay4yHas KapTHHA MHpa, OIMKCHIBAOIIAs
MIPUPOAY, OOIIECTBO M YEIOBEKA.

Hayunas xaptuHa mmupa QopMmHpyeTcsi Ha OCHOBE JJOCTIKCHHH
€CTECTBEHHBIX, OOLICCTBEHHBIX M TyMaHWUTApHBIX HAayK, OJHAKO ee
¢byHmameHTOM, O€CCIOpPHO, SIBISIETCSl  €CTECTBO3HAHHME. 3HAa4YeHHE
€CTeCTBO3HAaHUS B (POPMHPOBAHMH HAYyYHOW KapTHHBI MHPa HACTOJIBKO
BEJIMKO, YTO HEPEAKO HAYYHYIO KapTHHY MHUPY CBOASAT K €CTECTBCHHO-
Hay4YHOMH, collepkaHre KOTOPOH COCTABIISIIOT KapTHHBI MUpa OTAEIBbHBIX
€CTECTBEHHBIX HayK.

EctecTBeHHO-HayuHass KapTWHA MHpa  TPEACTaBISIET  COOOM
CHUCTEMATHU3UPOBAHHOE ¥ JOCTOBEPHOE 3HAHUE O MPHPOJIE, UICTOPHUIECKU
chopMHpOBaBIIIeECS B XOJ€ Pa3BUTHS €CTECTBO3HAHHA. B 3Ty KapTuHy
MUpa BXOJISIT 3HAHWSA, TIOTyYeHHBIE M3 BCEX €CTECTBEHHBIX HAyK, BKIFOUas
ux (pyHIAMEHTaNbHBIE WIIeW M TEOpUH. B TO ke BpeMs WMCTOpUS HAyKH
CBHUJCTENLCTBYET, YTO OOJBLIYI0 YacTh COAEPYKAaHUsl €CTECTBO3HAHUS
COCTaBIISIIOT MPEUMYILIECTBEHHO (GuU3NuecKkre 3HaHus. VIMeHHO (u3nka
Obuta W ocTaercs HamOoliee pa3BUTOM W CHCTEMaTW3MPOBAHHON
eCTeCTBCHHOW Haykoil. Bkian Jpyrux eCTeCTBEHHBIX HAyK B
(¢opMHpOBaHHE HAY4YHOM KapTUHBI MHpa OBUT HAMHOTO MEHBIIIE.
[losToMy, KOTZ]a BO3HHMKIIO MHPOBO33PEHUE €BPONECHCKON LUBUIN3ALMN
HoBoro BpemeHM u CKJajpIBajiach KJIacCHUECKas €CTECTBEHHO-HAydHas
KapTHHA MHpa, 3aKOHOMEPHBIM ObUI0 oOpamieHHMe K (U3NKe, €e
KOHIIETIIIMSIM M apryMeHTaM, BO MHOTOM OTIPEAETHBIINM 3Ty KapTHHY.
Crenenp pa3paboOTaHHO-
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cTd (U3MKKH ObUIa HACTOJIBKO BEJNHMKA, YTO OHA CMOIJIA CO3JaTh
COOCTBEHHYIO (DM3MUYECKYIO KapTHHY MHpa, B OTJIMYHE OT APYTHX
€CTECTBCHHBIX HAyK, KOTOPBIC JIHIL B XX B. OCTaBWIN Tiepe]] COOOH
9Ty 3a/1a4y W CMOTJIA PEIINTH ee.

[TosToMy, HauMHAs pa3roBOp O HamOOJee BAKHBIX M 3HAYUMBIX
HayYHBIX KOHIICTIIIMAX B COBPEMEHHOM €CTECTBO3HAHHMH, MBI HAYHEM €TO
¢ (PM3UKH ¥ KAPTUHEI MUPA, CO3JaHHON 3TOH HAyKOMU.

®du3rka — 3TO HAyKa, M3ydalollas IPOCTEHIINE M BMECTE C TEM
HamOoee OOIMHe 3aKOHOMEPHOCTH TIPUPOJBI, CBOWCTBA W CTPOCHHE
MaTepHH U 3aKOHBI €€ IBIKEeHHs. B 11000M siBeHUU (PU3MKA UIIET TO,
4T0 OOBEIUHSET €r0 CO BCEMH JIPYTUMH SBIICHUSIMHU MPUPObL. [loaTomy
MOHATUS W 3aKOHbI (PHU3MKK (YHIAMEHTAIBHBI, T.C. SIBJISIOTCS
OCHOBOITOJIATAFOIIIUMHU ISl BCETO €CTECTBO3HAHUS.

CaMo CJI0BO «(pH3UKa» MIPOUCXOIUT OT rpedeckoro phssis — mpupo-
Ja. OTa Hayka BO3HHKIA €IIE B AHTHYHOCTA U IEPBOHAYAIHLHO
OXBaThIBajla BCIO COBOKYITHOCTh 3HAHHH O TIPUPOJHBIX SBICHUSX.
WHBIME  cioBamu, Torjga (H3MKa ObBUIAa  TOXKIECTBEHHA BCEMY
€CTEeCTBO3HAHMIO. JIMITIH K 31T0XE ILTHHU3MA, 110 Mepe Tud dhepeHITHAIH
3HAHUM W METOJOB HCCICAOBAaHMSA, M3 OOIIeH HAayKd O MPHPOAE
BBIICTIIIINACH OT/ICNIBHBIC ECTECTBEHHBIC HAYKH, B TOM YHCIC U (DH3UKA.

B cBoelt ocHOBe (pr3mKa — DKCIIEpUMEHTAIbHAS HayKa: €€ 3aKOHBI
0a3upyroTcs Ha (pakTax, YCTaHOBJICHHBIX ONBITHBIM IyTeM. Takoil oHa
cTana, HaunHas ¢ Hosoro Bpemenu. Ho, MOMUMO 3KCIIEpUMEHTATLHON
(hM3UKH, PA3TUYAIOT U TEOPETHUECKYIO (DU3HKY, IIETh KOTOPOH COCTOUT
B (OpMYyIHPOBAaHHMM 3aKOHOB MPHPOIBL. IJKCIEPUMEHTAJIbHAs U
TeopeTnieckas (pu3nka He MOTYT CYIIIECTBOBATH PYyT Oe3 Ipyra.

B cooTrBercTBUM ¢ MHOTrOOOpaswieM HCCICIYEMBIX (DHU3HMISCKUX
00BEKTOB, YpOBHEH oOpraHu3anmud W (OpM JIBIDKEHHS COBpPEMEHHAs
(hm3uKa moApasaenaeTCs Ha P AWCIUTUINH, TaK WM WHAYE CBSI3aHHBIX
IpyT ¢ OpyroM. B 3aBHCHMOCTH OT M3YYaeMbBIX (H3UUECKUX OOBLEKTOB
¢m3uka AenmuTca Ha (PU3MKY dSJIEMEHTApHBIX 4YacTHI, (DH3UKY sJpa,
(hM3UKy aTOMOB M MOJIEKYJ, Ta30B M KHIKOCTECH, TBEpIOro Tela M
mia3mel. [lo kpuTepuio ypoBHEH OpraHW3allMd MATEPHH BBIICISIOT
(M3UKYy MHMKpPO-, Makpo- M Meramupa. Ilo xapakrepy H3ydaeMbIX
MIPOILIECCOB, SBJICHUHA U (OpM ABIKEHUSA (B3aMMOICHCTBHS) pas3aHyaioT
MEXaHMYCCKUE, OJJCKTPOMArHUTHBIC, KBAHTOBBIE W TPaBUTALMOHHBIC
SIBIICHUS,  TEIUIOBbIE M TCPMOIMHAMMYCCKHE  IPOIECCHI U
COOTBETCTBYIOIIME UM 00JaCTH (DM3UKH: MEXaHHKY, JJIEKTPOAUHAMHKY,
KBAaHTOBYIO (PM3UKYy, TCOPHIO TpaBUTAIMH, TEPMOAMHAMHUKY U
CTATHCTHYECKYIO (PU3HKY.

Kpome Toro, coBpeMeHHass (U3HKa COJICPKUT HeOONIbIIOEe
KOJIMYECTBO (DyHIAMEHTAIBHBIX TEOPHH, OXBATHIBAIOIIMX BCE pPa3JIENTbI
(br3uUecKoro 3HaHUSA. ITH TCOPHUH IIPEACTABIIAIOT COO0H COBOKYITHOCTh
HanOoJlee BaXKHBIX 3HAHUH O XapakTepe (HU3UYECKUX IIPOILECCOB MU
SIBIICHUH, TPHUOMIDKEHHOE, HO HauboJiee IIOJHOE OTOOpaKCHHE
pa3MYHBIX (OPM JIBUKCHUS MATEPUU B TIPUPOJIC.
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[onstne  «gusuueckas kapmuna  mupa*  ynoTpeOmseTcs B
€CTECTBO3HAHMM JaBHO, HO JIMIIb B TMOCJCAHEE BPEMsi OHO CTajlo
paccMaTpuBaTbCA HE TOJIBKO KaK UTOI' pa3BUTHUA d)H?:H‘-ICCKOFO 3HaHU,
HO M KaK OCOOBIH CaMOCTOSTENBHBIA BHJ 3HAHWS — caMoe oOIee
TEOpEeTHUYECKOe 3HaHWE B (DHM3WKE, CHUCTEMa IOHATHH, TMPHHIIAIIOB H
TUIIOTEe3, CAOy)KaIluX HMCXOAHONM OCHOBOM IJII TIOCTPOCHHS TEOPHH.
Odusnveckas KapTHHA MHPA, C OJHOW CTOPOHBI, 0000IIaeT Bce paHee
TTOJTYdeHHBIC 3HAHUS O TIPHPOJIE, a C IPYTOl CTOPOHBI, BBOIUT B (DH3UKY
HOBBIC (DHITOCO(CKUE UACH B 00YCIIOBICHHBIC MU TIOHATHS, TTPUHITUTIBI
Y TUTIOTE3bI, KOTOPBIX J0 3TOT0 HE OBUIO M KOTOPHIE KOPEHHBIM 00pa3oM
MEHSIOT OCHOBbI (DU3UYECKOTO TEOPETHYECKOro 3HaHus. WHbIMU
ciioBaMu, (pu3MYecKas KapTHHA MHPa PACCMaTPHUBACTCS Kak (U3UUecKas
MOJIEJTb TIPUPOJIbI, BKIIOUAIONIAs B ceOs (pyHIaMeHTalIbHbIE (DU3NICCKUC
u pumocodckre naen, GU3HUECKUE TeOpUH, Hanboliee OOIIKe TOHITHS,
MPUHIAIIBI ¥ METOJBI TO3HAHUS, COOTBETCTBYIOIIHME OIPEACICHHOMY
HACTOPHIECKOMY 3TaITy Pa3BUTHS (DU3UKH.

PazBuTre camoii (hM3HKH HEMOCPEACTBEHHO CBS3aHO C (DH3UUECKOM
KapTHUHON MHpa, MMOCKOIBKY MPEICTABISIET COOOH POIIecC CTAHOBICHHUS
¥ CMEHBI Pa3IMIHBIX ee¢ TUMIOB. [locTOsTHHOE pa3BUTHE W 3aMEHa OTHUX
KapTHH MHUpa IPYTUMH, 0ojice aIeKBAaTHO OTPAXKAIOIIUMH CTPYKTYPY H
CBOIMCTBA MAaTepHM, €CTh IIPOIECC pa3BUTHI caMO¥W (HHU3MIECKOH
KaptuHbl Mupa. OCHOBOH IJIf BBIACICHUS OTIACIBHBIX THIIOB
(M3UYeCKO KApTHHBI MHpA CIYXHT KA4YeCTBCHHOC W3MCHCHHC
(yHIAMCHTAIBHBIX ~ (PU3MYECKUX HJCH, SBIAIOMUXCS 0a30i  mjs
(hM3UYECKON TEOPUU M HAIIMX MPEICTABICHUN O CTPYKTYypE MaTepUd U
(dopmax ee cymiectBoBaHusl. C u3MeHEHHs (PU3MUSCKON KAPTHHBI MHPa
HAYMHACTCS HOBBIH STalm B pPa3BUTHM (U3MKH C HWHOH CHCTEMOM
HACXOIHBIX TIOHATHH, TPUHIIAIIOB, TUITOTE3 M CTHJIS MBIIIICHUS, C HHBIMH
THOCEOJIOTHIECKUMH TIpeANoCchIKamMu. [lepexom OT omHOro jsTama K
IPYTOMYy 3HaMEHyeT KadeCTBEHHBIM CKAUOK, PEBONIONHMIO B (DH3HKE,
COCTOSIIIIYIO B KPYIIICHUH CTapOi KapTHHBI MUpPa M MOSBICHUN HOBOM.

B mpememax KaXmoro OTHEIBHOTO JTama pa3BUTHE (U3UKH HIET
SBOJTIOITMOHHBIM TIyTeM, 0e3 M3MEHEHHS OCHOB KapTWHBI mupa. OHO
COCTOUT B peau3allid BO3MOXHOCTEH ITOCTPOCHUS HOBBIX TEOPHIA,
3aJI0KEHHBIX B JAaHHOW KapTHMHE wMupa. I[Ipu 3TOM OHA MOXET
9BOJIIOLIMOHMPOBATD, JOCTPAUBATHCS, OCTABAsCh B PAMKAX OIPEICIICHHBIX
KOHKPETHO-(DM3UYUECKUX TIPEJCTaBlICHU O wMupe. [lpy  u3MeHeHun
KIIIOYEBBIX MOHATHI KapTHHBI MUPA IPOUCXOAUT PEBOIIOIHS B (husuke. Ee
pE3yABTATOM CTAaHOBUTCS MOSIBIICHUE HOBOH (PH3UUECKOM KAPTHHBI MUPA.

B ocHOBe 00BsCHEHMS SBICHHWMA HPUPOABI ¢ TOUKH 3pEHUS (DH3UKH
nexar (yHZaMeHTaabHBIC (U3WYECKWE TIOHATHS MW NpUHIMNIBL. K
Hanbonee oOmMM, (yHOAMEHTAIBHBIM IIOHATHAM  (DU3HUYECKOTrO
OTMCaHUS TIPUPOIBI OTHOCSTCS MAaTepHs, IBIKEHHE, (U3MIECKOe
B3aUMOJICHCTBHE, TPOCTPAHCTBO M BpPEMs, NPHUINHHO-CIIEACTBEHHBIC
CBSI3H, MECTO H POJIb YEJIOBEKa B MHUPE.
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BaxneilliuM u3 HHUX dBisieTcss TOHATHE Matepun. I[losTomy
peBouoLUK B (pU3HKE BCeTa CBA3aHbI C M3MEHEHUEM IPEICTaBICHUH O
cTpoeHnn Matepun. B wucrtopum ¢usuku HoBoro BpemeHH 3TO
npoucxomawino gBakmel. B XIX B. OBII coBepmieH Tepexon OT
yrBepauBminxcs K XVII B, aTOMHUCTHYECKHMX, KOPIYCKYJISIPHBIX
MIPEICTABIICHU O MaTepuu K IOJIEBBIM (KOHTHHyalbHBIM). B XX B.
KOHTHHYQJIbHBIE TIPEICTAaBICHUS OBUTM 3aMEHEHBl COBPEMEHHBIMHU
KBaHTOBbIMH. [l03TOMYy MOXXHO TOBOPUTH O TpPEX MOCIEIOBATENBHO
CMEHSBILHX JIPYT Apyra GH3HIeCKUX KapTHHAX MUPA.

[epBoii B ricTopuH ecTecTBO3HAHHSA (UIUUECKONW KApTHHON MHUpa
OblTa MEeXaHMYeCKas KapTHHA MHpPa, B paMKax KOTOPOW HE MOTJIM HaWTH
OOBSICHEHHS DJIEKTPOMATHUTHBIE SIBIICHUS, M TIO3TOMY OHa OblLia
JOIIOJIHEHA 3IEKTPOMATHUTHON KApTUHOMU MHpa. OnHaxko
MHOTOUYMCIICHHbIE HEOOBSICHUMBIE (DU3MUECKUE SIBICHUS, OTKPHITHIE B
koHIe XIX B., mokasaiu orpaHMYEHHOCTh JIEKTPOMAarHUTHONW KapTHUHBI
MHpa, YTO U NPUBEJIO K BO3HUKHOBECHUIO KBAHTOBO-IIOJIEBOM KapPTHHBI
MHpa.

4.2. MexaHn4yecKasi KapTMHa Mupa

CraHOBIICHHE MEXaHHYECKOW KApTHHBI MHUpPa MPOHMCXOIWIO TI0J]
BIIMSHHEM MeTapU3MIeCKUX MaTePUATUCTHUCCKUX TPEICTABICHUN O
Matepu U (opMax ee CylmecTBOBaHMS. Ee OCHOBY COCTAaBUITM WIIEH U
3aKOHBI MeXaHuKH, kKotopas B XVII B. Obuta Hamboee pa3paboTaHHBIM
pasnenom ¢usuku. [lo cyTm, MMEHHO MeEXaHWKa SBWIACh MCPBOU
dynoamenmanvrol Qusuveckol meopueil. Viaew, TPUHLIMUIBI U TEOPHU
MEXaHUKHA  TPEACTaBIsud  co00H  COBOKYMHOCTh  Hamboiee
CYIICCTBCHHBIX 3HAaHUA O (QU3MYCCKHX 3aKOHOMEPHOCTAX, Haubolee
MOJTHO OTpakanw (PU3MYECKUE TMpoIecChl B Tpupoae. B mmpokom
CMBICJIC MEXaHUKA M3YyYaeT MEXaHUICCKOE JIBIKCHUE MATCPHAIBHBIX TE
W TPOUCXOMSAINEe TPH 3TOM B3aMMOJACHCTBHE MEXIy HuUMH. [lof
MEXaHUYECKHUM JIBIKEHHEM TIOHUMAIOT W3MEHEHHE C TEUCHHEM BPEMEHHU
B3aUMHOTO TIOJIOXKEHHS TeNl WIIM YacTHIl B MpoCTpaHcTBe. [Ipumepamu
MEXaHWUYECKOTO JIBIKEHUS B TIPHPOZE SBISTIOTCS JIBHXKCHUE HEOECHBIX
TeJl, KOJeOaHus 3eMHOW KOpPBI, BO3IYIIHBIE M MOPCKHE TEYCHUS W T.IL
[Npoucxonsiye B mporecce MEXaHUIECKOrO JBWKCHHUS B3aMOJICHCTBHUS
MIPE/ICTABISIIOT CO0O0M Te JCHCTBHS TeN APYT Ha JIpyra, B pe3yJbrare
KOTOPBIX TPOMCXOJIUT M3MEHEHHE CKOPOCTEH IEPEMEIICHHUS 3THX Tel B
MPOCTPAHCTBE WU UX JIehOpMAaIIHs.

BaxHeWmuMy TMOHATHSAMH MEXaHUKHA Kak  (yHIaMEHTaJIbHOMN
(u3nUecKoll TeopuM CTalld MarepuajbHas TOYKa — Teno, (Gopmbl U
pa3Mepbl KOTOPOTO HE CYIISCTBCHHBI B IAHHOH 3a/1aue; a0COIFOTHO TBEPIIOS
TEJI0 — TEJO, PACCTOSHUE MEXITy JIFOOBIMU TOYKaMH KOTOPOTO OCTaCTCSI
HEHU3MEHHBIM, a ero nedopmammeii MoxHO TmpeHeOpeus. Oba BHIa
MaTepUATBHBIX TeJ XapaKTEPH3YIOTCS C MOMOIIBIO CIICAYIONIMX MOHSTHI:
Macca —
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Mepa KOJIMUECTBA BEIIECTBA; BEC — CHJIA, C KOTOPOU Teo JEHCTBYET Ha
omopy. Macca Bceria ocTaeTcsi MOCTOSTHHOM, BEC KE MOXKET MEHSTHCA.
OTH NOHSATHS BBIpAXKarOTCA 4€pE3 CICAYIOIIHC (bPI?,I/I‘IGCKI/Ie BCJIIMYHUHBI:
KOOPAMHATHI, UMITYJIbCHI, SHEPTHUIO, CHITY.

OCHOBY MEXaHMYECKOW KapTHHBI MHpa COCTABHI aTOMH3M —
TEOpHsl, KOTOpas BeCh MHp, BKJIOYas YeJOBEKa, paccMaTpuBaia Kak
COBOKYITHOCTh OTPOMHOTO YHCJIa HENEIUMBIX MaTePHATBHBIX YaCTHI] —
aTtoMoB. OHH TIepeMeIaIiCh B IPOCTPAHCTBE M BPEMEHH B COOTBETCTBHH C
HEMHOTHMH 3aKOHAMU MEXaHWKW. MaTepusi — 3TO BEIIECTBO, COCTOSIIIEE
W3 MEJIbYANIIUX, HENETMMBIX, a0COIIOTHO TBEPABIX JBMKYIIIMXCS YACTHIL
(aToMOB). DTO U €CTh KOPITYCKYJIIPHOE MPECTABICHUE O MATEPUH.

3aKOHBI MEXaHHUKH, KOTOPhIC PETYJIMPOBAIN KaK JIBUKCHUE aTOMOB,
TaK W JBIDKGHHWE  JIIOOBIX  MaTepHaJbHBIX  TeJ,  CUYHTAINCh
(yHIAMCHTAIBHBIMUA 3aKOHAMU MHUpPO3AaHus. [lo3TOMy KITFOUCBBIM
TIOHATHEM MEXaHUYECKOW KApTHHBI MHUpPa OBUIO TOHSATHE JBHXKCHUS,
KOTOpOe MMOHUMAJIOCh KaK MeXaHW4ecKoe repemertenue. Tema oOmamgaroT
BHYTPEHHUM BpOXXICHHBIM CBOWCTBOM [BUTAThCS PAaBHOMEPHO U
MPSIMOIMHEHHO, a OTKJIOHEHHWS OT JTOTO JBIDKCHHS CBS3aHBI C
JIEHCTBHUEM Ha TEJIO BHEIIHEH CHUThI (MHEpIHH). EquHCcTBeHHOM (hopMoit
IBIDKEHUSI SIBISIETCSl MEXaHMYECKOE JBIDKEHHWE, T.€. W3MEHEeHHe
TOJIOKEHHWST Tela B TIPOCTPAHCTBE C TeueHWeM BpemeHH. Jloboe
JIBIDKEHHC MOXKHO TIPSJICTABUTh KaK CYMMY IPOCTPaHCTBEHHBIX
nepeMenieHud. JIBrmkeHHe OOBACHIIOCh HAa OCHOBE TpPEX 3aKOHOB
Hriotona. Bce COCTOSHHMS MEXaHHUUYSCKOTO JBIDKCHHS Tell  TI0
OTHOIIICHUIO KO BPEMEHHU OKAa3bIBAIOTCA B MPHUHIUIE OJUHAKOBHIMHU,
TOCKOJIbKY BpEeMsI CYMTAeTCsl OOpaTUMBIM. 3aKOHOMEPHOCTH Oosee
BBICOKMX (DOpPM JBIDKCHHS MaTepUU JIOJDKHBI CBOIUTHCA K 3aKOHAM
mpocTeiiei ee HopMBI — MEXaHMIESCKOMY JIBIKCHHIO.

Bce mMHOTrOOOpasme B3aMMOICHCTBHI MEXaHWUYECKas KapTHHA MHpa
CBOJIJIA TOJBKO K TPaBUTAIMOHHOMY, KOTOPOE O3HAYaJO HAJMYHE CHII
MPUTSHKCHAS MEXIy JIOOBIMH  TelaMH; BeNWYMHA OTHX  CHII
ompenessiach 3aKOHOM BCeMHUpHOTO TaroTeHus. [loatomy, 3Has maccy
OJTHOTO TeNla M CHIy TPaBHTAIMH, MOXKHO OIPEIETHNTh MacCy IPYroro
Tena. ['paBUTAlIMOHHBIC CHIIBI SIBJSIFOTCS YHUBEPCAILHBIMHU, T.€. OHU
JICCTBYIOT BCErJia M MEXKIy JIOOBIMH TellaMH M COOOIIAIOT JFOOBIM
TenaM OAWHAKOBOE YCKOPEHHE.

Pemas mpobnemy B3ammoneicTBUS Ted, HBIOTOH mpemioxuin
TIPUHITHIT JAJIEHOICHCTBHYSL. CornacHo 3TOMY MIPHUHIUITY,
B3aMMOJICHCTBUE MEXKIy TeJlaMH IPOUCXOJUT MIHOBCHHO Ha JIFOOOM
paccTosiHiH, 0e3 MaTepHaJbHBIX MOCPEAHUKOB, T.€. IPOMEKYTOUHAs
cpena B miepeade B3anMOICHCTBUS yIacTrs HE IPUHIMAET.

Konmenmwmst manpHOAEHCTBHA TECHO CBSi3aHA C ITOHUMaHHWEM
MPOCTPAaHCTBA W BPEMEHM KaK OCOOBIX Cpel, BMEMAIOIINX
B3aWMOJICHCTBYIONME  Tena. HBIOTOH  TpeyioKWI — KOHIEMIIHIO
a0COJIIOTHOTO TIPOCTPAHCTBA W aOCONIOTHOTO BpeMeHH. AOCONIOTHOE
MPOCTPAHCTBO MPEJI-
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CTaBISUIOCH  OONBIIUM ~ «UYEPHBIM  SIIIUKOM»,  YHUBEPCAIHLHBIM
BMECTHJIMIIIEM BCEX MAaTEPHAIBHBIX Tel B mpupoze. Ho maxe eciau Ob
BCE 3TH Tella BAPYT HCUYE3IH, a0COIMIOTHOE MPOCTPAHCTBO BCE PABHO OBl
OCTaJIOCh. AHAJOTMYHO, B 00pa3e TeKyIeH pPeKW, MPenCcTaBILIOCh U
abcomoTHOE BpeMs. OHO CTaHOBWIIOCH YHHBEPCAFHOM UTUTEINHHOCTHIO
BCeX IporeccoB Bo Bceemennoil. M abCOMIOTHOE MPOCTPAHCTBO, H
aOCOJFOTHOE BPEMs CYIIIECTBYIOT COBEPIICHHO HE3aBHCHUMO OT MAaTEPHU.
Taxum 00pa3oM, TPOCTPAHCTBO, BPEMSI M MaTepusl MIPEACTABISIOT TPH HE
3aBUCALLUX JIPYT OT Apyra CyLIHOCTH.

Takum 00pa3oMm, B COOTBETCTBHM C MEXAaHWYECKOH KapTHHOW MHUpa
Bcenennass mpencrapisia coOOM  XOpOIIO OTJIKEHHBIH MEXaHHU3M,
JEUCTBYIOIIMI MO 3aKOHaM CTPOTOil HEOOXOJMMOCTH, B KOTOPOM BCE
NpeIMEThl U SIBICHUS CBSI3aHBI MEXIY CO00H >KECTKMMHU MPUYMHHO-
CIIEZICTBEHHBIMU OTHOIIEHUsIMU. B TakoM Mupe HeT ciydailHOcTel, oHa
MOJTHOCTBIO MCKITIOYANIaCh M3 KapTHHBI MUpa. CiydaiiHBIM OBIJIO TOJBKO
TO, IPUYHUH YEro MbI [TI0Ka He 3HaIu. Ho MOCKOIBKY MUp pallMOHAJIEH, a
YEJIOBEK HAZENIEH PasyMOM, TO B KOHIIE KOHIIOB OH MOXET IOIY4HTh
MOJTHOE W WCUEpIbIBalOIee 3HaHWE O OBITHH. Takoi IKeCTKHi
JETePMHUHU3M HAaxXOIWJI CBOE BBIpaXKEeHHE B (OpMe TUHAMHIECCKUX
3aKOHOB.

JKv3Hp W pasyM B MEXaHHMYECKOH KapTHWHE MHpa He oO0amanm
HUKAKOW KauyeCTBEHHOH crenugukon. YelloBeK B 3TON KapTUHE MHUpa
paccMaTpuBalICsl Kak TPHPOIHOE TENO B PNy JPYTHX Ted, U MOITOMY
ocTaBajicsi HEOOBSCHUMBIM B CBOMX «HEBEIICCTBCHHBIX)» KauecTBaXx.
[ToaToMy mpHCyTCTBHE YeJOBeKa B MHpE HE MEHsI0 Hu4ero. Ecim Obl
YeJIOBeK OJHAXKIBl HCYE3 C JHMLA 3eMJIM, MHP TPOJODKAN Obl
CYLIECTBOBATh Kak HU B 4eM He ObiBano. [lo cytu aena, xiaccuueckoe
€CTECTBO3HAHHME HE CTPEMWIIOCH MTOCTHYL 4esioBeka. IloapaszymeBanocs,
YTO MHUpP NPUPOAHBIA, B KOTOPOM HET HUYETO YEIOBEUYECKOT0, MOXKHO
ommcaTh OOBEKTWBHO, M TaKOe OIMCaHhe OyAeT TOYHOW KOIHeH
peasibHOCTU. PaccMoTpeHue yenoBeka Kak OJHOrO U3 BUHTHKOB XOPOLIO
OTJIAXCHHOM MAIlMHbl aBTOMATHUYECKU YCTPAaHAJIO €ro H3 JaHHOU
KApTUHBI MUPA.

Ha ocnose mexannueckor kaptunsl Mupa B XVIII — Hauane XIX B.
Obuta paspaboTaHa 3eMHas, HeOecHas M MOJEKYJSIpHAs MEXaHHKa.
beicTpeiMM  TeMnaMm 110 pa3BUTHE TEXHMKH. OTO TIPHUBENO K
a0CONIOTH3AIMY  MEXaHWYEeCKOM KapTHMHBI MHpa, MW OHa CcTaja
paccMaTpHuBaTHCS B KAUE€CTBE YHUBEPCAIbHOM.

Pa3zBuTne MexaHWYECKOH KapTHHBI MHpa OBUIO OOYCJIOBJICHO B
OCHOBHOM pa3BUTHEM MEXaHUKU. Ycrnex MexaHuku HprooToHa B
3HAYUTEIBHOW Mepe CrocoOCTBOBa a0COMIOTH3AIMH HBIOTOHOBCKHX
TIPEACTaBIEHNH, YTO BBIPA3MIIOCH B TIOIBITKAX CBECTH BCE MHOTOO0Opa3ne
SIBIICHUW TIPUPOJIBI K MEXaHUIECKOH hopMe ABMKCHHS MaTepuu. Takas
TOYKA 3pEHHS MONYyYHsIa Ha3BaHUE MEXAHUCTHYECKOIO MaTepHalu3Ma
(mexaaumm3M). OmHAKO pa3BUTHE (U3UKH TOKA3aJI0 HECOCTOATEIHHOCTh
TaKOH METOMO0JIOTHH, IOCKOJIBKY OINCATh TEIIOBBIE, AIEKTPHUUECKUE U
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MarHuTHBIE SIBJIEHHS C TIOMOINBIO 3aKOHOB MEXaHUKH, a TaKke
JIBIDKEHHE aTOMOB W MOJIEKYN 3THX (HU3HYECKUX SBJICHUH OKa3alloCh
HEeBO3MOXKHO. B pesymbratre B XIX B. B (hu3MKe HACTYNHWI KPHU3WC,
KOTOPBIM CBHIETEIBbCTBOBAN, YTO (PU3MKA HYXKIAIaCh B CYLIECTBEHHOM
W3MEHEHHHU CBOMX B3IUISIOB HA MHUD.

OneHnBasi MEXaHHYECKYIO KapTHHY MHpa Kak OIUH W3 3TaloB
pa3BuTHs HU3MUECKON KapTHHBI MUPa, HEOOXOIMMO UMETh B BULY, YTO C
pasBUTHEM HAayKH OCHOBHBIE IOJI0KEHUS MEXaHUYECKOW KapTUHBI MUpPa
He ObulM mpocTo OTOpolIeHsl. Pa3BuTHEe HAayKW JHMIIb PacKpbUIO
OTHOCHTENBHBIN XapaxTep MEXaHUYECKON KApTUHBI Mupa.
HecocrosarensHol okasajlach HE CaMa MEXaHMYECKasi KapTUHA MUpPa, a €€
ucxoaHas gunocodckas uaes — MexaHuM3M. B Hepax MexaHUYecKon
KapTUHBl ~MHpa CTald  CKJIAQJAbIBaThCSl  JAJIEMEHTHl  HOBOM  —
3EKTPOMArHUTHON — KapTHHBI MUpA.

4.3. dneKTpomMarHMTHasi KapTuHa Mupa

Ha mnporsoxkennu XIX B. TOpOJOKATUCH TOMBITKA  OOBSCHHUTH
AIIEKTPOMArHUTHBIE SBJICHHUA B paMKaxX MEXaHHYECKON KapTHHBI MHpa.
Ho 5310 oOKazamoch HEBO3MOXKHBIM: DIEKTPOMATHUTHBIE —SIBICHUS
CJIAIIIKOM OTJIMYAIACH OT MEXaHWYIECKUX TiporieccoB. Hanbompmmii BKiTag
B ()OPMHUPOBAHUE AIIEKTPOMATHUTHOW KapTHHBI MUpa BHECTH padoTel M.
®a-panes u Jx. Makcsemna. Ilocie co3ganuss MakcBesIoM TEOpUU
AIIEKTPOMArHUTHOTO TIOJISI CTall0 BO3MOXKHBIM TOBOPHTH O MOSIBJICHUH
INEKMPOMASHUMHOU KAPMUHbBL MUPA.

CBoro Teoputo MakcBemn pa3padoTan Ha OCHOBE OTKpbIToro ®dapa-
JleeM SIBJICHUS AJIEKTPOMAarHUTHOW MHAYKIUU. [IpoBOAS SKCIIEpUMEHTHI
C MarHUTHOM CTPEJKOH, CTPEMSICh OOBSICHUT MPUPOIY DICKTPUICCKHUX
U MarHUTHBIX siBIeHUM, Dapazeil Mpuilen K BBHIBOLY, YTO BpallCHHE
MarHUTHOW CTpEJNKH OOYCIIOBJICHO HE DIIEKTPUYCCKUMH 3apsijiaMu,
KOTOpbIE HAXOJATCS B TIPOBOIHUKE, 3 OCOOBIM COCTOSTHUEM OKPY KaroIeit
Cpelpl, KOTOPOE BO3HMKAIO B MECTE HaXOXKACHUS MArHUTHOM CTPEJIKH.
DTO 03HAYaNo, YTO BO B3aMMOACHCTBHU TOKA C MarHMTHOW CTPEIIKOMH
aKTHBHYIO POJIb UTPAET OKPYKAIOIasi MPOBOTHIK cpena. B cBsi3m ¢ atnm
OH BBEIl TOHSTHE MOJNS KaK MHOXKECTBA MAarHWTHBIX CHJIOBBIX JIMHHIA,
MPOHU3BIBAIONINX TPOCTPAHCTBO W  CIIOCOOHBIX  OMpeneiiaTh |
HANPaBJIATh (MHAYIMPOBaTh) DIIEKTPUYECKUH TOK. OJTO OTKPBITHE
nipuBeno Da-pajies K MBICIIH 0 HEOOXOJUMOCTH 3aMEHBI KOPITYCKYJISIPHBIX
MIPEICTaBICHUI O MaTepUX HOBBIMU KOHTHHYAJIbHBIMU, HETPEPHIBHBIMHU.

Teopust aneKTpOMarHuTHOTO MmoJisi MakcBesia CBOAUTCS K TOMY, UTO
U3MEHSIOIEECS] MarHUTHOE TOJIE CO3JA€T HE TOJIBKO B OKPY>KAIOIIHMX
TeNnax, HO U B BaKyyMe BUXPEBOE AIIEKTPUYECKOE IOJIe, KOTOPOE, B CBOIO
ouepeib, BBI3BIBAET MOSBICHNE MarHUTHOTO ToJsl. Tak B (n3nKy ObLIa
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BBEJICHA HOBAas pPEATLHOCTh — JlleKmpomazHumuoe none. Teopus
3IEKTPOMArHUTHOrO MO MakcBe/ia O3HaMEeHOBalla COOOW Hadajo
HOBOTO 3Tama B (u3uke. B COOTBETCTBHHM C 3TOH TEOpPHEH MHUP CTaj
MIPEICTABIISATHCS eIMHOU 3JIEKTPOUHAMHICCKON CHCTEMOI,
MTOCTPOCHHOU u3 AIIEKTPHICCKH 3apsDKEHHBIX JaCTHII,
B3aMOJICHCTBYIOIINX TIOCPEACTBOM IJICKTPOMArHUTHOTO TTOJIS.

BakHelMMH TOHSITHSIMH HOBOH TEOPHHU SBJISIOTCS: 3apsio, KOTOPHII
MOXXKeT OBITh Kak TOJOXHUTEIBHBIM, TaK M  OTPHIIATEIbHEIM,
HAanpsicerHoCms nojisi — CHJIa, KOTopasl AefCTBOBaa OBl Ha TEJIO, HECYIIee
eIMHIYHBIHN 3apsi, €Clii Obl OHO HAXOJHIIOCHh B pACCMATPUBAEMOM TOUKE.

Korna snektpruueckue 3apsapl IBHXKYTCS IPYr OTHOCHTEIBHO JIPYyra,
MOSIBIIIETCS [OIMOJHUTEIbHAS MarHuTHas cuia. [losToMy oOmias cuina,
OOBEIUHSIOMIAS  DICKTPUYECKYI0O W MArHWTHYIO CHJIBIL, Ha3bIBACTCS
anexmpomacHumuol. CUYUTACTCs, YTO OJIIEKTPUYECKHE CHIBI (IOJIe)
COOTBETCTBYIOT TIOKOSIIMMCS 3apsAiaM, MarHHTHbIE CHJIBI (ITOojie) —
IBIDKYIIAMCS  3apsaaM. Bce MHoroobpaswe 3THX CHI W 3apsioB
ONHUCBHIBACTCS CHCTEMOM YpaBHEHHHM KIIACCHYECKOH 3JICKTPOJIHMHAMUKH,
M3BECTHBIX KaK ypaBHeHHS MakcBeyia.

CymHOCTh ypaBHEHHH KIIACCHYIECKOM AJICKTPOIMHAMHUKHA CBOIUTCS K
3akoHy KyioHa, KOTOpPBIHA IOJHOCTEIO SKBUBAJICHTCH 3aKOHY BCEMHPHOTO
roternst Hetotona (F = (g,¢> / R°), a Takke K YTBEPKICHHUSIM O TOM,
YTO MAarHUTHBIC CHUJIOBBIE JIMHUM HEMPEPHIBHBI M HE UMCIOT HU Hadalla,
HU KOHIIAa; MarHUTHBIX 3aps70B HE CYILIECTBYET, AIEKTPHUYECKOE IOJIe
CO371aeTCsl TIEPEMCHHBIM MAarHUTHBIM I10JIEM; MarHUTHOE TIOJiE MOJKET
CO371aBaThCsl KaK OJJICKTPUYECKUM TOKOM, TaK M IEePEMEHHBIM
3JICKTPUYCCKUM I10JIEM.

VpaBHeHus MakcBenia 3alyChIBAIOTCS B TEPMHUHAX TCOPUHU TMOJIA,
YTO  TO3BOJSIET  €OWHOOOpa3HO  ONHCaTh  CTAllMOHApPHBIE U
HECTAIIMOHAPHBIC AIIEKTPOMar HUTHBIE SIBJICHHS, CBSI3aTh
MIPOCTPAHCTBEHHBIC W BPEMCHHBIC W3MEHEHHS DJIEKTPHUECKOTO U
MarHATHOTO TIOJIeH. OTH YpaBHEHWS HWMEIOT pEHICHHs, KOTOpBIC
OTIMCHIBAIOT DJICKTPOMATHUTHBIC BOJHBI, PACIPOCTPAHSIONIAECS CO
CKOPOCTBIO CBeTa. V3 HIX MOYKHO TIOJyYUTh PEIICHS TSI COBOKYITHOCTH
BCEX BOJIH, KOTOPBIC MOI'YT PACIIPOCTPAHITHECS B II0OOM HAIPaBICHUH B
MIPOCTPAHCTBE.

Takum o00pa3oMm, OBLIM BBIABHHYTHI HOBBIC (DH3HUYECKHE M
¢unocockre B3MISABI HA MAaTEPHIO, MPOCTPAHCTBO, BPEMSI U CHUIIBI, BO
MHOTOM M3MCHSBIIIME TMPESKHIO MEXaHMUYECKYH KapTHHY MHUpa.
Pasymeercs, Hemp3s  cKa3aTh, YTO OTH H3MCHEHHMS  OBLIU
KapIWHATHHBIMH, TaK KaK OHU OCYITICCTBIJIMCH B paMKaX KJIacCHIECKOH
Haykd. [loaTOMy HOBYIO D3JIEKTPOMArHHUTHYIO KapTHHY MHpPa MOXKHO
CUHTATh MTPOMEKYTOTHOM, COSAMHAIONIEH B cebe Kak HOBBIC HUACH, TaK U
CTapble MEXaHUCTUICCKHE TIPEICTABIICHUS O MHEpE.

KapouHamsHO W3MEHWINCH JIMIL TIPEACTABICHUS O MaTepHUH:
KOPITYCKYJISIPHBIC HMICH YCTYIIUIA MECTO KOHTHHYAIGHBIM (TIOJICBBIM).
OTHBIHE COBOKYIHOCTh HEICIMMBIX aTOMOB IlepecTaBaja OBITh
KOHECYHBIM
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MpeJIesioM JeIMMOCTA MaTepuu. B KadecTBe TaKOBOrO MPUHUMAIIOCH
eIMHOe aOCOJIIOTHO HEIpPEepPhIBHOE OECKOHEYHOE II0JIE C CHIOBBIMHU
TOYCYHBIMHU LCHTPpaAaMHU — OJICKTPUYCCKUMMH 3apsAdaMHd W BOJIHOBBIMH
JABUKCHUSIMU B HEM. COI‘JIaCHO 3J'IeKTpOMaI‘HPITHOI71 KapTUHE MHpa,
MaTepusl CYIIECTBYeT B JABYX BHJaX — BemlecTBO U moyie. OHU CTPOro
pazlieNnensl, U UX MpeBpalleHue ApYT B Ipyra HEBO3MOXKHO. [ laBHBIM U3
HUX SBJISETCA TI0JIe, a 3HAYUT, OCHOBHBIM CBOMCTBOM MAaTEpUU SIBIIICTCS
HENPEPBIBHOCTh B MPOTHBOBEC JUCKPETHOCTH. DJICKTPOMArHUTHOE ITOJIC
pacmpoCTpaHsIeTCs] B BUAE IOMEPEYHBIX AIEKTPOMArHUTHBIX BOJH CO
CKOPOCTBIO CBETA, 3aXBaThIBasl IOCTOSIHHO HOBBIE 00JIaCTH MTPOCTPAHCTBA.
3aroHEeHNe MPOCTPAHCTBA IEKTPOMATHUTHBIM TIOJIeM HENb3s OIUCATh
Ha OCHOBE 3aKOHOB HBIOTOHA, Tak KaKk MEXaHHWKa HE MOHUMAaeT 3TOTO
MexXxaHu3Ma. B 2jeKTpoMarHeTh3Me H3MEHEHHE OJHOM CYITHOCTH
(MarHUTHOTO TIOJISI) TIPUBOAWUT K TIOSIBICHHIO JPYTOM  CYIIHOCTH
(amexTpryeckoro mojst). O0e 3TH CYIIHOCTH 00pa3yloT B COBOKYITHOCTH
AIIEKTPOMAarHUTHOE TToJie. B MeXaHMKe ke OZJHO MaTepHaIbHOE SBJICHUC HE
3aBHCUT OT W3MEHEHHS JIPYroro, M BMECTC OHHM HE CO3MAI0OT CIUHOU
CYIITHOCTH.

Pactmpunock Takke u noHsTHE JABKeHHS. OHO CTal0 MOHUMAThCS
HE TOJILKO Kak IIPOCTOC MEXaHUYECKOe IMEPEeMEICHHe, HO M Kak
pacripocTpanenue kojecOaHuii B moyie. COOTBETCTBEHHO 3aKOHBI
MeXaHUKH HBIOTOHA YCTYMWIM CBOE TOCIOJCTBYIOIIEE MECTO 3aKOHAM
JNEKTPOAMHAMUKY MakcBera.

HoBass kapTmHa Mupa TpeOOBaa HOBOTO PEHICHUS ITPOOIEMBI
(hu3ugecKoro B3aUMO/JICHCTBUSL. HeroToHOBCKHMI TIPUHLINI
JATEHOICHCTBUS 3aMCHSIICS (hapageeBCKUM MIPUHIIAIIOM
OJIM3KONICCTBYSI, KOTOPBIM YTBEPXkaai, 4YTO JIIOOBIE B3aMMOJCHCTBUS
MePEalOTCsl TI0JeM OT TOYKH K TOYKE HEMPEPHIBHO U C KOHEYHOU
CKOPOCTBIO.

Konnenmus abCoMOTHOrO MPOCTPAHCTBA U aOCONIOTHOTO BpPEMEHU
HrproToHa He moaxomWiaa K HOBBIM ITOJIEBEIM IPEACTABICHUSAM O
MaTepuH, TaK KaK TOJiI HE WMEIOT YETKO OYEepPUYCHHBIX TPaHUIl U
MEPEKPBIBAIOT Apyr napyra. Kpome Ttoro, mojas — 3TO0 aOCONIOTHO
HETpepBhIBHAS MaTEePHs, IIO3TOMY ITyCTOTO MPOCTPAHCTBA MPOCTO HET. Tak
)K€ W BpeMs JODKHO OBITh HEpa3phIBHO CBSA3aHO C IPOIECCaMH,
MIPOUCXOISIIIAMH B TIOJIe. BBIIO SICHO, YTO TIPOCTPAHCTBO W BpEeMs
HEJIb3 paccMaTpWBaTh KaK CaMOCTOSATENBbHBIC, HE3aBUCHUMBIE OT
MaTepyuy CYITHOCTH. HO WHepIts MBIIIICHUS W CHjla TIPUBBIYKA OBLTH
CTOJTb BEIUKH, YTO €IIe JOJTO YYCHbIC NPEANOYUTAIA BEPUTH B
CYIIIECTBOBAaHUE a0COIOTHOTO IMTPOCTPAHCTBA B a0COIFOTHOT'O BPEMEHH.

[lepBoHawambHO B TOHMMAHWW TIPOCTPAHCTBA W BPEMEHH
JJIEKTPOMAarHuTHAs KapTHHA MHpa MCXOAWiIa M3 YOeXKICHHs, 4YTO
a0COJIFOTHOE TYCTOE IMPOCTPAHCTBO 3aOJIHEHO MHPOBbIM 3¢upom. C
HEIOBI)KHBIM 3(DHPOM YUCHBIC IBITATUCH CBA3aTh A0COIIOTHYIO CHCTEMY
orcuera. Ilpu 3ToM ISl OOBSCHEHHS MHOTMX MAaTE€pPHAIbHBIX SBJICHUM
3(Upy NPUXOIUIOCH MPUIUCHIBATh HEOOBIYHBIC CBOMCTBA, 3a4acTyIO
MpoTUBOpeUaInue apyr Apyry. OqHaKo CO3/MaHuE CIEIUATLHOW TEOPUU
OTHOCHUTEITh-
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HOCTHU BBIHYAWJIO YYCHBIX OTKa3aTbCsA OT HIACHU aq)npa, IMOCKOJIbKY
JaHHas TeOopusd HUCXOoAujia M3 OTHOCHUTCIIBHOCTU [JIWHBI, BPEMCHU U
Macchl, T.€. U3 UX 3aBUCUMOCTH OT CUCTeMbI oTcueTa. [losToMy mumis K
Hadary XX B. aOCONIOTHAasS KOHIICHIMS IIPOCTPAHCTBA M BpPEMEHHU
ycTymuia  MECTO  PEIIMOHHONW  (OTHOCHTENBHOW)  KOHIICTIITUH
MIPOCTPAHCTBA M BPEMEHH, B COOTBETCTBHM C KOTOPOH IPOCTPAHCTBO,
BpeMsI M Marepusi CyMECTBYIOT TOJBKO BMECTE, MOJHOCTHIO 3aBUCST
Ipyr ot apyra. [Ipu 3ToM mpoCcTpaHCTBO U BpeMsI SBJISIFOTCSI CBOHCTBaMHU
MaTepHANBHBIX TEIl.

OneKTpoMarHuTHas KapTMHAa MHUpa TpoW3BeNa  HAaCTOSIIUI
nepeBopotr B ¢usuke. OHa Oa3upoBajach Ha HUACIX HEMPEPHIBHOCTH
MaTepuH, MaTEpUANbHOIO JJIEKTPUUYECKOTO TIONs, Hepa3pbIBHOCTH
MaTepuu U JBUKCHUS, CBS3M IMPOCTPAHCTBA M BPEMEHU KaK MEXKITY
co0oii, Tak U ¢ IBUXKylIeHcs Mateprel. HoBoe MoHMMaHHME CYLIHOCTH
MaTepuyl TOCTaBHJIO YUYCHBIX MepeA HEeOoOXOAMMOCTBHIO TepecMoTpa M
TIEPEOIIEHKH ATUX OCHOBOITOJIATAIOIINX KaYeCTB MATEPHH.

3aKOHBI  JJEKTPOAWHAMHUKH, KaK ¥ 3aKOHBI  KIIACCHYECKOH
MEXaHWKH, BCE €I OJHO3HAYHO MPEAONpPEIeIIsuIA COOBITH, KOTOPHIE
OHHM OIHCHIBANIM, IIO3TOMY CIyYallHOCTh IBITAIHCh HWCKIIOYUTH W3
¢u3mueckoil kaptuHbl Mupa. OmHako B cepeawne XIX B. BIepBbIC
MOSBMIIACH (pyHIaMeHTaNbHas (hU3UIecKasi TEOPHS HOBOTO THTIA, KOTOpast
OCHOBBIBAJIACH Ha TEOPUH BEPOSTHOCTH. DTO OblLIa KHHETUYECKAsl TEOPHSI
ra3oB, WIM cmamucmuyieckas mexanuka. CIaydallHOCTb, BEPOSTHOCThb
HAaKOHEI[-TO HAIIITA CBOE MECTO B (PM3HKE M OBLTH OTPAKEHBI B JOpME Tak
Ha3bIBAEMBIX CTaTUCTHYECKMX 3aKOHOB. llpaBma, moka Qusuku He
OCTaBJISUIM HAJAEXKIbl HAaWTH 3a BEPOATHOCTHBIMH XapaKTEPUCTHKAMHU
YeTKHe OJHO3HAYHbIEC 3aKOHBI, MMOJ00HbIE 3akoHaM HbloTOHA, M cuuTamu
BHOBb CO3/IaHHYIO TEOPHIO MPOMEXKYTOYHBIM BapHAHTOM, BPEMEHHOM
Mepoii. TeM He MeHee, mporpecc OBII HAJIWMIIO: B AJIEKTPOMArHUTHYIO
KapTHHY MHpPA BOIILIO TIOHSTHE BEPOSITHOCTH.

He Menstiochk B 3J1€KTPOMarHUTHOW KapTHHE MUpPA U MIPEICTaBICHNE
0 MecCTe M poJii yenoBeka Bo BcenenHoil. Ero mosiBieHue cyuTanoch
TG Karpu30M TPUPOBL. DTH B3TJLIIBL e 0oJiee yIPOYMIHChH TTOCIIe
TOSABJIEHUSI JTaPBUHOBCKON TeopuM 3Bomoonuu. Maen o kauecTBEHHOU
creuuQuKe XKU3HU U pasyMa ¢ OOJNBLIMM TPYIOM MPOKJIAABIBAIHN cede
MyTh B HAYYHOM MHPOBO33PEHUMU.

OJEeKTpOMarHuTHas KapThHa Mupa OOBSCHHIA OOJBIIONH KpyT
(U3MYECKUX ~ SBIICHWM, HEMOHATHBIX C TOYKA 3pCHHS TPSKHEH
MEXaHMUECKOM KapTuHBl Mupa. OgHAKO JalbHEWIIee €€ pPa3BUTUE
MOKa3ajio, YTO OHA MIMEET OrpaHWYeHHBIN Xapakrtep. I 1aBHas mpobiema
COCTOSZTa B TOM, 4TO KOHTHHyaJbHOE MOHMMAaHWE MaTepuyd He
COTJIACOBBIBAJIOCH €  OMNBITHBIMHA  (haKTaMH,  TOATBEPIKIAFOIIIMU
JIMCKPETHOCTh €€ MHOTHMX CBOWCTB — 3apsfa, W3JIy4YeHUs, IEHCTBHS.
OcTaBanach TakKe HEPEIICHHON MTPo0IeMa COOTHOITICHNS MEKIY TI0JIeM 1
3apsaoM, HE yOaBaloCh OOBSICHUTh YCTOWYMBOCTH aTOMOB M MX CIIEKTPBHI,
M3IyueHre abCcoMIOTHO YepHOro Tena. Bee
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3TO CBUJIETENIHCTBOBAJIO 00 OTHOCHUTENHFHOM XapakKTepe 3MEeKTPOMarHUTHOM
KapTUHBI MHpa W HEOOXOAMMOCTH €€ 3aMeHbl HOBOH (pH3MYECKOH
KaptuHoil mupa. IloatoMy Ha CMeHy el Mpullula HOBasg — KBaHTOBO-
mojeBas — KapTWHa MHpa, OOBCIWHUBINAS B ceOe IUCKPETHOCTH
MEXaHWYECKOH KapTUHBI MHpa W HETNPEPBIBHOCTH AJIEKTPOMArHUTHOM
KapTHHBI MUDA.

4.4. KBaHTOBO-NONEBas KapTUHa Mupa

CortacHO DJIEKTPOMAarHUTHON KapTHHE MHpPa OKPYKAIOIIMI YeoBeKa
MHUp TPEJICTABIAET COOOH CILIONIHYIO CPey — TI0JIe, KOTOPOE MOXKET NMETh
B Pa3HBIX TOUKAX DPA3IMUHYIO TEMIIEpaTypy, KOHIICHTPHPOBATH Ppa3HBII
SHEPreTHYeCKUi MOTEHIHAN, TI0-pa3HOMY IBUTAThCs W T.N. CrutomrHas
cpeia MOJKET 3aHMMaTh 3HauMTelIbHbIe 00J1aCTH MPOCTPAHCTBA, €€ CBOWCTBA
M3MCHSIIOTCS HEMPEPBIBHO, Y HEE HET PE3KUX TPaHMIl. DTUMH CBOMCTBAMU
TOJIE OTJIMYACTCS OT (PU3MYECKHX TeJ, UMCIOIIHMX OIPENETICHHBIC M YSTKUC
rpanuibl. Paznmenenne mupa Ha Tena M YacTUIBl MO, HA TONE U
MIPOCTPAHCTBO SABJISECTCS CBUACTEIHCTBOM CYIIIECTBOBAHUSI ABYX KpalHUX
CBOMCTB MMpa — JUCKPETHOCTM M HENPEPBIBHOCTH. JJuckpemHocmo
(npepvisnocmy)  MHpa  O3HAuaeT  KOHEYHYIO  JICIAMOCTh  BCEro
MPOCTPAHCTBEHHO-BPEMEHHOTO CTPOCHHUSI HAa OTHENbHBIC OrpaHHUYCHHBIC
NpeIMeThl, CBOWCTBA W (DOPMBI MBIDKCHUS, TOTNA KaK HEHpepbiGHOCHL
(KOHMUMYaIbHOCIL) BBIPOKAET €AMHCTBO, LIEIOCTHOCTh M HENEIUMOCTh
oObekTa.

B pamkax kimaccudeckoil (\M3MKH JUCKPETHOCTh M HETPEPHIBHOCTh
MHUpa TEePBOHAYAIHHO BBICTYIMAIOT KAaK ITPOTHBOIIOJIOKHEBIE OPYT NIPYTY,
OTJEeNbHBICE W HE3aBHUCHMBIE, XOTS B IIEJIOM W B3aWMOJIOIOHSIOMNINE
CBOICTBA. B COBpPEMEHHOM (hm3uke 3TO €JIMHCTBO
MIPOTHUBOIIOIOKHOCTEH, IMCKPETHOTO ¥ HEMPEepPHIBHOTO HAIUIO CBOE
000CHOBaHHNE B KOHIIEIIITUN KOPITYCKYIISIPHO-BOJIHOBOTO Tyajn3Ma.

B ocHoBe coBpeMeHHON KBaHTOBO-IIOJIEBOW KapTUHBI MHUpa JIEKUT
HOBasi (pU3MUECKasi TEOpHs — KBAHTOBAas MeEXaHWMKA, OIMMCHIBAIOIIAS
COCTOSIHUE U JIBIDKEHHE MUKPOOOBEKTOB MaTEPHAITEHOTO MUPA.

KBaHTOBOII MexaHMKOIl Ha3bIBAIOT TEOPHUIO, YCTAHABJIMBAIOLILYIO
croco0 OmMcaHWA W 3aKOHBI JIBIDKEHUS] MHUKPOYACTHI] (3JI€MEHTapHBIX
YacTHIl, aTOMOB, MOJIEKYJI, aTOMHBIX SIJIEp) M UX CHUCTEM, a TaKXKe CBS3b
BEJIMYMH, XapaKTepU3YIOMIMX YaCTHUIBI W CHUCTEMBI, C (UIUIECKHMHU
BEIMYMHAMH, HETIOCPEICTBEHHO M3MEPSAEMBIMH OTIBITHBIM ITyTEM.

3aKOHBl KBAaHTOBOM MEXaHHMKH COCTaBJISIOT (l)y}I,I[aMCHT HU3y4YCHUA
CTpOCHUSA BCIICCTBA. OHH TO3BOJISAIOT BBISSCHUTH CTPOCHUC AaTOMOB,
YCTaHOBUTH NPUPOAY XUMHYCCKOMN CBsi3U, OOBSICHUTE NEpUOANICCKYIO
CHUCTEMY BJICMCHTOB, U3YUUTH CBOMCTBa OJICMCHTAPHBIX YaCTHUII.
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ITockonbky CBOMCTBA MAaKpPOCKONMYECKHX TEN  ONPEACIISIOTCA
JIBIDKEHUEM U B3aWMOJICMCTBHEM YacCTHII, U3 KOTOPBIX OHM COCTOSIT, TO
3aKOHBI KBAHTOBOM MEXAHUKHU JIEKAT B OCHOBE IIOHUMAHUS 6OHI>H_II/IHCTB3
MaKpOCKOTIMIECKUX  sABJICHHWI. Hampumep, KBaHTOBas MeXaHHKa
TTO3BOJIMJIA OTIPEIEITUTh CTPOSHUE M TIOHATH MHOTHE CBOMCTBA TBEPIIBIX
TeN, TIOCICIOBATEIBHO OOBSCHUTH  SBICHUSA  (heppoMarHeThu3Ma,
CBEPXTEKYUECTH, CBEPXITPOBOIMMOCTH, ITOHATH MPHPOIY acTpO(DU3HIECKIX
00BEKTOB — OEJIBIX KapJIMKOB, HEUTPOHHBIX 3BE3], BEISICHUTH MEXaHU3M
TIPOTEKAHUS TEPMOSIIEPHBIX peakiuii Ha CoJTHIIe U 3Be3/1aX.

Pa3paboTka KBaHTOBOIM MEXaHHUKH OTHOCUTCS K Hadany XX B., KOraa
ObuUIM  OOHApY)KCHbI (DU3UYECKUE SBJICHUS, CBUICTCIILCTBYIOIIUE O
HEIIPUMEHUMOCTH MEXaHUKU Herorona u KJIaCCUYECKOM
AIEKTPOAMHAMUKH K TIPOIIECCaM B3aUMOJICHCTBHUS CBETA C BEIIECTBOM U
IpolLieccaM, MPOUCXOSIIIM B aTOME. Y CTAHOBJICHUE CBSI3U MEXIY dTHUMU
TPYIIaMu SIBJICHUH W TIOMBITKA OOBSCHUTh HMX Ha OCHOBE TEOPUHU
TIPUBENH K OTKPBITHIO 3aKOHOB KBAHTOBOI MEXaHHKH.

BnepBbie B HayKe HpeacTaBiICHUS O KBaHTe Bbickaszal B 1900 r. M.
[Inank B mpoliecce WCCAeIOBaHMS TEIUIOBOTO HM3ITydeHUs Teia. CBOMMHU
HCCIICOBAaHUSAMHI OH TPOJACMOHCTPHUPOBAJ, YTO M3IYYCHHE DHEPTUH
MIPOMCXOANT TUCKPETHO, OMPEICICHHBIMA ITOPIHUSIMH — KBaHTaMH,
SHEPrus KOTOPBIX  3aBHCHT OT YacTOTHl  CBETOBOM  BOJHEL
OxcnepuMenTsl [lmanka mnpuBenn K TPU3HAHUIO JIBOMCTBEHHOTO
XapakTepa  CBeTa,  KOTOpbI  00NagaeT  OJHOBPEMEHHO  H
KOPITyCKYJIIPHBIMH, W BOJHOBBIMU CBOMCTBaMH, TPEACTAaBISS COOOM,
TakuM 00pa3oM, JUATCKTHYECKOE EMHCTBO 3THUX MPOTHUBOIOIOKHOCTEH.
JuanekTuka, B 4aCTHOCTH, BBIPAXKACTCSI B TOM, YTO YeM KOpOUe JUIMHA
BOJIHBI M3JTYYCHUS, TEM spue MPOSBISIOTCS KBAHTOBBIC CBOMCTBA; YeM
OOJIbITIC ITMHA BOJHBI, TEM sIpUe TPOSBISIOTCS BOJHOBBIC CBOMCTBA
CBeTa.

B 1924 r. ¢ppannysckuii pusuk JI. e Bpoiiias BRIABHHYI THIIOTE3Y,
9TO  KOPITyCKYJSIPHO-BOJTHOBOM  Iyaqu3M HMEET YHHUBEPCATbHBIN
XapakTep, T.e. BCE YACTHIIBI BEIIeCTBA O00JIAJAIOT BOJHOBBIMH
CBOMCTBaMH. ITo3znuee aTa unes OnIa MOATBEPAKICHA
SKCIIEPUMEHTANIBFHO, U MPUHIUI KOPIYCKYJISPHO-BOJHOBOIO Ayaln3ma
OBUT PacIpOCTPaHEH HA BCE MPOIIECCHI IBUKCHUS W B3aUMOJICHCTBUS B
MUKPOMHUPE.

B uwactHoctn, H. Bop mpuMeHun uier0 KBaHTOBaHUS 3HEPTUU K
Teopuu CTpoeHus atoma. COrjgacHO €ro MNpeACTaBICHUSIM B ILIEHTPE
aToMa HaXOAWTCS TOJOXHUTEIHHO 3apsLDKEHHOE SJIpO, B KOTOPOM
COCpeIoTOYeHa MTOUTH BCS Macca aToMa, a BOKPYT sZipa BpaIaroTCs 10
opOWTaM OTPHUIATETHLHO 3apsDKCHHBIE JJICKTPOHBL.  Bpammaromruecs
AJIEKTPOHBI TOJDKHBI TEPSITh YacTh CBOSH DHEPTHH, UTO BJICUET 32 COOOM
HECTaOMJIBHOE CYIIECTBOBaHUE aTOMOB. OHAKO Ha MPAKTHUKE aTOMBI HE
TOJIBKO CYIIECTBYIOT, HO W SIBIITIOTCS BeCbMa yCTONYMBBIMUA. OOBICHSS
ATOT BONPOC, bop MpeamnomoKmi, 9To AIIEKTPOH, COBEPIIas IBKEHHUE TT0
CBOECH opOWTEe, HE UCITYCKACT KBAHTOB. M3mydyeHne MporCXOaUT JIUIIb MPU
MIePeXo/ie MEKTPOHA C OJHOU OPOUTHI HA JAPYTYIO, T.€. C OJJHOTO YPOBHS
SHEp-
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rav Ha JIpyroi, ¢ MeHblllel 3Hepruei. B MOMEHT nepexona U poxKaaeTcs
KBAHT U3JIYUCHMU.

B cooTBeTCTBMM ¢ KBaHTOBO-TIOJEBOM KapTHHOW MHpa OO0
MHKPOOOBEKT, 00JIamas BOJHOBBIMA M KOPITYCKYJISIPHBIMH CBOMCTBaMU,
HE WMeEET OIPENCSIICHHON TPAacKTOPHUU IBIDKEHUS W HE MOXKET HMETh
ONPEJCIACHHBIX KOOPJUHAT W CKOPOCTH (WUMITyJbca). ITO MOXKHO
cIeNaTh TOJBKO depe3 OmpelecHHe BOJHOBOW (DYHKIMHM B JaHHBIH
MOMEHT, a IIOTOM HAaWTH €ro BOJHOBYIO (YHKIUIO B 00O Apyroit
MoMeHT. KBazmpar Momymis gaeT BepOSITHOCTh HaXOXICHHS YacTHIBI B
JTAHHOM TOYKE MPOCTPAHCTBA.

KpomMe Toro, OTHOCHTENBHOCTh MPOCTPAaHCTBA-BPEMEHH B JIAHHOWM
KapTUHE MUpPA IPUBOJUT K HEOMPEACICHHOCTH KOOPAMHAT U CKOPOCTH
B JaHHBIH MOMEHT, K OTCYICTBHIO TpPacKTOPHUU  JBIKCHHS
MUKpPOOObekTa. W ecnm B KiIacCH4eckod (M3UKe BEPOSTHOCTHBIM
3aKOHAM TIOJAYMHSIIOCH TIOBEACHHWE OOJBIIOTO0 YHCIIA YacTHIl, TO B
KBaHTOBOW MEXaHHWKE IMOBEICHUEC KKIOW MHKPOYACTHIIBI ITOMYUHSICTCS
HE THHAMHYECKNM, & CTATHCTHICCKUM 3aKOHaM.

Takum  oOpa3zoMm, MaTepus  JOBYJIMKa: OHa  OOlagaer H
KOPITYCKYJIIPHBIMH, ¥ BOJTHOBBIMH CBOMCTBAMH, KOTOPBIC MPOSIBIISIOTCS
B 3aBHCHUMOCTH OT ycjoBuii. OTcrojia oOmias KapTHHA PEATBHOCTH B
KBaHTOBO-TIOJIEBOW KAPTHHE MUPA CTAHOBUTCS KaK ObI JABYIUTAHOBOW: C
OJTHOM CTOPOHBI, B HEEC BXOJIAT XapaKTEPUCTHUKHU HCCIICTyeMOro OOBEKTa,
a ¢ Jpyrodl — ycioBus HaONIOJNCHWS, OT KOTOPBIX 3aBHUCUT
OIIPEICIICHHOCTh JTHX XapPaKTEPUCTHUK. ODTO O3HAYAeT, 4TO KapTUHA
PCATbHOCTH B COBPEMCHHOHN (DU3WKE SBISETCS HE TOJIBKO KapTHHOMN
00BeKTa, HO M KAPTHHOM TIPOIecca ero Mo3HaHUS.

Wrak, ynmg B MPOIIIOe MPEICTABICHUS 0 HEM3MEHHOCTH MaTepUH
¥ BO3MOXXHOCTH JTOCTHYb KOHEYHOTO Tpezena ee aeauMocTr. Ceroms
MBI pacCMaTpHBacM MAaTEPHIO C TOYKH 3PCHUS KOPITYCKYISIPHO-
BOJHOBOro  ngyanm3ma. OpHOM M3  OCHOBHBIX  OCOOCHHOCTEH
3JIeMEHTapHBIX YJaCTHII SIBIISICTCSI 1504 YHHUBEpCaTbHAS
B3aMMOITPEBPAIIAEMOCTh ¥ B3aMMO3aBUCUMOCTh. B coBpeMeHHOU
(hM3MKEe OCHOBHBIM MaTepPHAILHBIM OOBEKTOM SIBIISICTCS KBAHTOBOE TTOJIC,
MIEPEXO0JT €T U3 OJTHOTO COCTOSIHUS B JPYroe MEHSET YUCIIO YaCTHII.

KapnuHanbHO MeHsIeTCsl TPEICTaBICHUE O JBIDKCHUH, KOTOPOE
CTAHOBUTCS JIMIIb YACTHBIM CIIydaeM (PYHIAMEHTAIBHBIX (DH3HUYSCKHX
B3amMozecTBuid.  M3BeCTHO  deThlpe BuAa  (yHIZaMEHTAIbHBIX
(hm3uIecKUX B3aMMOJCHUCTBHIA: TPAaBUTAMOHHOE, JJIEKTPOMArHUTHOE,
CUIbHOE M cllaboe. Bce OHM OMMCHIBAIOTCS HA OCHOBE COBPEMEHHOTO
MPUHIUIA OJM3KOIECHCTBHS. B COOTBETCTBHH C HHM B3aUMOJICHCTBHE
KKIIOTO THIIA TIEPEIACTCS COOTBETCTBYIOIINM TIOJIEM OT TOYKH K TOYKE.
[Ipr 3TOM CKOpOCTH TIeperaddl B3aWMOJICHCTBHS BCerma KOHEYHa W HE
MOJKET TIPEBHITIATh CKOPOCTH cBeTa B Bakyyme (300 000 km/c).

OKOHYATENBHO YTBEPXKAAIOTCS TPEICTABICHHSI 00 OTHOCHTEIILHOCTH
MIPOCTPAHCTBA U BPEMEHH, UX 3aBUCIMOCTH OT MaTtepuu. [IpocTpaHcTBO
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U BpeMs MEepPeCcTaroT ObITh HE3aBUCHUMBIMH APYT OT APYra M COTJIACHO
TCOPHU OTHOCHUTCIBHOCTU CJIHMBAKOTCA B C€IUHOM YCTBIPEXMCPHOM
MPOCTPAHCTBE-BPEMEHH, KOTOPOE HE CYIIECTBYET BHE MaTEePHATbHBIX
Te.

Cnenudukoit KBaHTOBO-IIOJIEBBIX peACTaBICHUN 0
3aKOHOMEPHOCTH ¥ TIPUYMHHOCTH SBIISICTCS Mo, 9YTO OHH BCeraa
BBICTYIIAlIOT B BEPOSATHOCTHOW (opMe, B BHIE TaK Ha3bIBAEMBIX
CTATHCTUYECKHX 3aKOHOB. OHH COOTBETCTBYIOT 0Oojice TIIyOOKOMY
VPOBHIO TTO3HAHWS TIPUPOIHBIX 3aKOHOMepHocTel. Takum oOpazoM,
OKa3aJioCh, YTO B OCHOBE HAIllEro0 MHUpPa JIGKUT CIIYy4alHOCTD,
BEPOATHOCTE.

Taxxke HOBas KapTHMHA MHUpPa BICPBBIC BKIIOYWIA B  CEOs
HaOMIONaTeNss, OT TIPUCYTCTBUS KOTOPOTO 3aBUCEIHM  TIOJIydaecMbIC
pe3ynbTaThl  uccienoBanuii. bonmee Toro, ObUT cOpMYIHUpPOBaH Tak
Ha3bIBACMBIN GHIMPONHBIU NPUHYUN, KOTOPBIH YTBEPKIACT, YTO HAIl MHP
TaKOB, KakOB OH €CTh, TOJIBKO Oiaromapsi CYyIIECCTBOBAHHIO YCIOBEKA.
OTHBIHE TIOSBJICHHC YEJIOBEKA CUMTACTCS 3aKOHOMEPHBIM PE3YJIbTaTOM
3BoJIIOIIMU BeeneHHo.

4.5. CooTHOLWEeHne AUHAMNYeCKNX
M CTaTUCTUYECKUX 3aKOHOB

Bce momoxennsi (pru3n4ecKkoi KapTHHBI MHpa TECHO CBS3BIBAIOT
¢usuky ¢ prmmocodueir. Ho omHO M3 HUX TPSMO BXOAWUT B (GHIIOCO(CKHE
OCHOBaHMSI HayKH — 3TO TOJOXEeHHE O (hopMe (HH3MUECKUX 3aKOHOB,
OTpaKAOIIVX MPUINHHO-CIICACTBEHHBIE CBSA3H, CYIIECTBYIOIIHE B IIPHUPOJIE.

Hayka ncxonuT u3 mpu3HaHMS TOTO, YTO BCE CYIIECTBYIOIIEE B MUPE
BO3HMKAET W YHHYTOXKACTCA 3aKOHOMEPHO, B pe3yibTaTe IeHCTBUS
OTIpeNIeNIeHHBIX ~TMPWYMH, YTO BCE TMPHPOJHBIE, CONHAIbHBIE U
MICUXUYECKUE  SIBIICHUS  CBS3aHBI ~ MEXJAYy  COOOH  TIPUYMHHO-
CJICJICTBEHHBIMH CBSI3SIMH, a OCCPUYMHHBIX SBJICHUI He ObiBaeT. Takas
MO3WIMSL  HAa3bIBACTCA  OeMepMUHUZMOM B  TPOTHBOIIOIOKHOCTD
WHJICTEPMHUHU3MY, OTPHUIIAIOIIEMY 00BEKTUBHYIO MPUIUHHYIO
00YCJIOBJIICHHOCTh  SIBJICHWH TPUPOJBI, OOIIECTBA M YEJIOBEUECKOM
TICUXUKH.,

B coBpemenHol ¢u3nMKe wumes IETEPMHUHU3MA BBIPAKACTCS B
MIPU3HAHAH CYIIIECTBOBAHUS O0O0BEKTHBHBIX (hmzmaecknx
3aKOHOMEPHOCTEH. OTKpBITHE 3TUX 3aKOHOMEPHOCTEN —
CYIIECTBEHHBIX, TIOBTOPSIOMIMXCSA CBSI3€H MEXAy TMpeaMeTaMu u
SBIICHUSIMHU — 3a/1a4a HayKH, TaK ke Kak ¥ (pOopMyTHUpOBaHUE UX B BHJE
3aKOHOB HAyKW, KOTOpbIE SBISIOTCA HAIIMM 3HAHWEM O TPUPOTHBIX
3aKOHOMEPHOCTSIX.

Hukakoe HayyHOe 3HaHHWE, HUKakas Hay4Has TEOpPUS HE MOTYT
OTpa3uTh OKPYXAIOIIUA MHUp, €ro OTHENIbHBIE (ParMEHTHI MOIHOCTEIO,
0e3 ympoimeHHH W OTrpyOJICHWI JEHCTBUTENBHOCTH. TO ke camoe
KacaeTcs U 3aKOHOB Hayku. OHU MOTYT JIHIIb B OOJBIICH WIIH MEHBIIICH
CTETICHN TPHUOIMKATECS K aJCKBaTHOMY OTOOPaKEHUIO OOBEKTUBHBIX
3aKOHOMEPHOCTEH, HO MCKAKXEHHS B X0Oe ITOTO TPOIecca HeN30eKHBI.
IToaTo-
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My JUIsl HAYKU OYCHb BXKHO, KaKylo ()OpMy UMEIOT €€ 3aKOHBI,
HACKOJILKO OHU COOTBETCTBYIOT IIPUPOIHBIM 3aKOHOMEPHOCTSIM.

dusuka 3HaeT Ba TUNA GU3NICCKUX 3aKOHOB (TCOPHIA) —
JUHAMAYECKUE U CTATUCTUYCCKHE.

JunamMuyecknii 3aK0H — 3T0 (M3UYECKUI 3aKOH, OTOOPaKAFOLIUIA
OOBEKTHBHYI0 3aKOHOMEPHOCTH B (OpME OJHO3HAUYHOH  CBSI3U
(1)I/I3I/I‘ICCKI/IX BCJIMYUH, BbIPAKACMbIX KOJIMYCCTBCHHO.

Jlunamuueckoti  meopueri  sBUSETCS  (U3MYECKas  TeOpus,
MIPEACTABISAIONIA COBOKYITHOCTb JUHAMHAYECKUX 3aKOHOB.
Hcropuueckd IepBOM M Hambojee MPOCTONM TeOopued Takoro poja
SIBUJIACh KJlaccudeckas Mexannka HproToHa.

Jlonroe BpeMsl CUMTAJIOCh, YTO HUKAKHX APYTHX 3aKOHOB, KpPOMeE
TUHAMHYECKUX, HE CYIIECTBYeT. OTO OBUIO CBS3aHO C YyCTAaHOBKOM
KJIACCHUECKOM HAayKW Ha MEXaHHCTHYHOCTh M MeTahU3HIHOCTH, CO
CTPEMIICHHEM IIOCTPOUTH JIOOBIE HaydHble TCOpUH TI0 oOpasmy
Mexanukn HpioroHa. Ecimm kakue-mnd0 OOBEKTHBHBIE IPOIECCCHI H
3aKOHOMEPHOCTH HE BITHCHIBAJIACH B MpeIyCMOTPEHHBIC
JUHAMHYCCKUMH 3aKOHAMHU PaMKH, CYMTAIOCh, YTO MBI ITPOCTO HE 3HAEM
HX MIPUYKH, OMHAKO C TCYCHHEM BPEMEHH 3TO 3HAHUE OYACT MOIYUYCHO.

Takass mo3unys, CBsA3aHHAS ¢ OTPHUIIAHHEM CIy4YalHOCTEH I10060ro
pona, ¢ abCcoroTHU3aIMel TUHAMUYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB,
Ha3bIBACTCH MEXAHUYECKUM OemepMuHusmMom. DOpMYITUPOBaHUE STOrO
TpeOOBaHUA B KECTKOM (hopMe OOBIYHO CBS3BIBAIOT ¢ HMeHeM I1.
Jlarutaca, KOTOpPBIH 3asBISUI, YTO €CTHM OBl HAIIENCS JOCTAaTOYHO
OOIIMPHEBI yM, KOTOpOMY ObLIM OBl M3BECTHHI I JIFOOOT0 JaHHOTO
MOMEHTa BCE CHJIBL, JEHCTBYIOIINE Ha Bce Tella BeeneHHoll (0T cambIx
OOJBITNX €€ TEN JO MEJIPYAUIITIX aTOMOB), a TAKXKE X MECTOITOJIOKEHHE,
ec Obl OH CMOT TPOAaHAM3UPOBATh ITH JAHHBIC B €IUHOU (hopMyle
IBIKCHHS, TO HE OCTAJIOCh OBI HMYETO, YTO OBLIO OBl HETOCTOBEPHBIM, H
eMy ObLTO OBI OTKPBITO KaK MpoIIioe, Tak 1 Oyaymee BeeneHHOH.

B cepemune XIX B. B ¢u3uke ObmH cHOpPMYIHPOBAHBI 3aKOHBI,
MIPEICKA3aHUs KOTOPBIX HE SBISIOTCSA OIPEIEICHHBIMHM, & TOJIBKO
BepOSTHBIMU. OHH NOTyYWIIN Ha3BaHUE CTATHCTUYECKHX 3aKOHOB.

Tak, B 1859 1. OblIa J0Ka3aHa HECOCTOSTENHLHOCTh ITO3HMIIMHU
MEXaHWYECKOro  JeTepMHHHM3Ma: MakKcBeIll MNpU  IOCTPOSCHUU
CTAaTUCTUYECKON MEXAHWKH MCITOIL30BaJl 3aKOHBI HOBOT'O THIIA U BBEI B
(hM3HKY MOHATHE BEPOSATHOCTU. DTO MOHATHE OBUIO BBHIPAOOTAHO paHee
MaTEeMaTUKOM MTPH aHAIU3€e CIyYaHBIX SBICHUH.

IIpu GpocaHuu HUIpaabHOM KOCTH, KaK MbI 3HAEM, MOXKET BBINACTH
moboe unciio oukoB ot 1 10 6. [Ipenckaszars, Kakoe YHUCIIO OYKOB BhIIa-
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JIET TpU JAaHHOM OpPOCKE KOCTH, HENb3s. MBI MOKEM TMOJCYUTATH JIHIIb
BEPOSTHOCTh BBINAJCHHUS JFOOOTO YMClia OYKOB. B JJaHHOM cliyyae oHa
OyneT paBHa 1/6. DTa BEpOSITHOCTh MMeET OOBEKTUBHBIN XapakTep, TaK
KaK BBIPRKACT OOBCKTUBHBIC OTHOIICHHS pPEabHOCTH. JIeHCTBUTENLHO,
€CII MBI OPOCHM KOCTh, TO KaKasi-TO CTOPOHA C ONpPECICHHBIM YHUCIIOM
OYKOB BBINAJET 00s3aTeNIbHO. DJTO Takas e CTporas MNPUYHHHO-
CIICICTBEHHAs] CBsI3b, KaK M Ta, YTO OTPAKACTCS JUHAMHYCCKUMU
3aKOHaMH, HO OHA WMEET JPYryl (GOpMy, TaKk KaK IOKa3bIBaeT
BEPOSITHOCTh, @ HE OJTHO3HAYHOCTH COOBITHSI.

[Mpobnema B TOM, 4urO Jsi OOHApY)KEHHS TaKOro poja
3aKOHOMEPHOCTEH OOBIYHO TPEOYeTCs HE eAMHUYHOE COOBITHE, a LUK
CO6I)ITI/H71, B PE3YyJIbTAaTC 4YE€TO0 Mbl MOXCM IOJIYYHUTH CTATUCTUYCCKUEC
cpennue 3HadeHus. Tak, ecian Opocuts KocTh 300 pas, To cpegHee Yucio
BBIMajICHUS JTF000T0 3HaueHust Oyner pasHo 300 ¢ 1/6 = 50 pasz. Ilpu
3TOM COBEPIICHHO Oe3pa3inyHo, OpocaTh OJAHY W Ty K€ KOCTh WU
omHOBpeMeHHO OpocuTh 300 0MHAKOBBIX KOCTEH.

HecomHeHHO, 4TO MOBEJICHHE T'a30BBIX MOJIEKYI B COCYJIE — ropasio
Oojee CHOXKHBIA Tporiecc. Ho ®  3mech MOXHO  OOHApyXHThH
OTIpE/ICIICHHbIE  KOJMMYECTBECHHbIC 3aKOHOMEPHOCTH, MO3BOJISIOIIHE
BBIYKCIIUTh CTATHCTHYCCKUE CPEIAHUC 3HAYCHHS. MaKCBEIUTy YAAIOCh
PEIINThL 3Ty 33Ja4yy W IMOKa3aTh, YTO CIydallHOE MOBENICHUE OTACIBHBIX
MOJICKYT TIOTYMHEHO OITPE/ICIICHHOMY CTaTHCTHYCCKOMY
(BEpOSITHOCTHOMY) 3aKOHY.

CraTUCTHYECKUE 3aKOHBI, B OTJIMYUC OT JUHAMHYCCKHX, OTPaXKaloT
OJTHO3HAYHYI) CBsI3b HE (DM3MYECKUX BEIMYMH, a WX CTATUCTHYCCKHUX
pactpenencauii. Ho 3TO Takoil ke OJHO3HAYHBIN pPE3yJIbTaT, KaK U B
JUHAMUYECKUX TEOpUsAX. Beap CTaTUCTHYECKHE TEOpUH, KaK U
JMHAMAYECKUE, BHIPAXKAIOT HEOOXOMUMBIE CBSI3M B TPHPOJIE, & OHH HE
MOTYT OBITh BBIp@KEHHI HHA4Ye, YeM 4Yepe3 OJHO3HAYHYI0 CBS3b
cocTostHAM. Pa3nmmdaaercs TOMbKO criocod (GUKCAIUK 3THX COCTOSHHM.

Ha ypoBHE CTaTMCTHYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH Mbl TaloKe
CTATKMBacMCsl ¢ TpHUYMHHOCTBI0. Ho 3T0 WHas, Oonee TimyOokas dopma
JIeTEPMUHU3MA. B OTJIMYHE OT JKECTKOTO KIIACCHYECKOro JICTEPMUHN3MA, OH
MOXKET OBITh HA3BAH GEPOSIMHOCHHBIM (COBDEMEHHBIM) 0emepMUHUIMOM. DTA
3aKOHBI MEHBIIIC OrPYOJISFOT JICUCTBUTENIBHOCT. [103TOMY OHM CIIOCOOHBI
YUHTHIBATH U OTPAXKATh TE CAYYAMHOCTH, KOTOPHIC TIPOMCXOJIST B MUPE.

Cpa3y xe 1moclie MOSBICHUS B (PU3UKE MOHSATHSI CTATHCTUYECKOTO
3aKOHa  BO3HMKIA  mpo0iieMa  CyIIECTBOBAHUSI  CTATUCTUYECKUX
3aKOHOMEPHOCTEH W WX COOTHOIICHHUS C JUHAMUYECKUMH 3aKOHAMU U
3aKOHOMEPHOCTSIMH.

C pasBaTHEM HAyKH TOAXOA K JTOW TmpoOieMe W Jake ee
MOCTAHOBKA MEHUIMCh. [lepBOHAYallbHO HHKAaKMX COMHEHHWH B
MPEUMYIIECTBE JUHAMUYECKUX 3aKOHOB TIepe]] CTATHCTHYECKUMH He
Ob10. OHM  CcUHMTaNWCh BpPEMEHHOW MeEpod, KOTOPOH  MOXKHO
MOJB30BAThCS  JO0  OTKPBITHS ~ COOTBETCTBYIOIIMX  JTUHAMHUYECKHX
3aKOHOB.
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K mawamy XX B. CTali0 OYEBHAHO, YTO HENB3S OTPHIATH POJb
CTAaTUCTUYCCKUX 3aKOHOB B OIIMCaHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUH. IIGHO B
TOM, 4YTO IIOABJIAJIIOCH BCE 6OJ'II)IHC CTaTUCTHYCCKUX TeOpHﬁ, a BCC
TEOpPEeTHYEeCKHE pacyeThl, MPOBEJACHHBIE B pPaMKax dSTHX TEOPHiA,
IIOJIHOCTBIO TMOATBECPKAAINCH OKCIICPUMCHTAJIbHBIMU JaHHBIMH.
Pe3yHI)TaTOM CTaJIO BBIIBMIKCHUE TCOPHU PABHOIIPABUSA NJUHAMHUYCECKUX
W CTATUCTHYECKHMX 3aKOHOB. Te M JPyrue 3aKOHBI PACCMATPHBAINCH KaK
PaBHOIIPABHBIC, HO OTHOCAIIUECS K PA3JIMYHBIM SABJICHUAM. C‘II/ITaHOCI),
YTO KaXKIbI THII 3aKOHA MMEET CBOIO cepy NPUMEHEHHs, YTO OHH HE
CBOJATCS JAPYT K JPYTY, a B3aUMHO AOMOJHSIOT npyr apyra. OObMHO
TOBOPWIIM, YTO WHAMBUAYyalbHbIE OOBEKTHI, mpocTeimme (HopMbl
JABHIKCHHA OOJIKHBI OITMCBIBATHCSA C IIOMOIIBIO JUHAMHWYCCKHNX 3aKOHOB,
a 0oJIbIIas COBOKYITHOCTh 3THX )K€ OOBEKTOB, BBICIIHE, OOJIEE CI0KHBIC
GOpMBI  BWKEHHUST — C TOMOMNIBIO  CTATHCTHYECKUX  3aKOHOB.
COOTHOIIICHHE TaKWX TEOPHH, Kak TEPMOTMHAMUKA M CTATHCTHYUCCKAS
MEXaHWKa, JJICKTpOAMHAMUKa MakcBella W 3JIEKTPOHHAs TEOpHs
JlopeHIia, Ka3anoch, MOATBEPIKIAIIO ITO.

Cutyaris B HayKe  KapJWHAIBHO  HM3MEHMJIACh  IOCTE
BO3HUKHOBCHUSI W Da3BUTUS Keanmosou meopuy. OHa TpUBeNa K
MEePeCMOTPY  BCEX  TPEACTABICHUH O PONH  JAWHAMHYECKHX U
CTATHCTUYECKUX 3aKOHOB B OTOOPKEHHH 3aKOHOMEPHOCTEH MPHPOJIBL.
bbi1 0OHapy)keH CTAaTHCTHYECKUN XapakTep TOBEACHUS OTACIBHBIX
9JIEMEHTAPHBIX YACTHII, HUKAKUX JUHAMHYECKUX 3aKOHOB B KBAHTOBOK
MeXaHHWKe OTKPBITh HE YAaI0Ch. TakuMm 00pa3oM, CeroaHs GONBIITHHCTBO
VUCHBIX PACCMAaTPUBAIOT CTATHCTHUECKHE 3aKOHBI Kak Hambosee
ryOoKkyro, Haubosiee oOmyr0 (opMy oOmmMcaHusS Bcex (QHU3MUECKUX
3aKOHOMEPHOCTEH.

ITocne co3maHusi KBAHTOBOW MEXAHHKH MOXHO C  TOJHBIM
OCHOBAaHHEM YTBEP)KAaTh, YTO THHAMHYECKHE 3aKOHBI MPEICTABIAIOT
co00#f mMepBbIi, HU3IIKN O3Talm B TO3HAHWH OKPYXKAIOIIEro MHpa.
CraTucTHYeCKHe 3aKOHBI 00JIee TIOJTHO OTPAKAIOT OOBEKTHBHBIC CBS3H B
OpUpoOJie, SABNISAACH Oojiee  BBICOKOW CTYNEHBIO Mo3HaHWs. Ha
NPOTSHKEHUM BCEW HMCTOPUH PAa3BUTHA HAYKH MbI  BHIHM, Kak
MEPBOHAYATBHO BO3HHUKIINE JHHAMUYECKME TEOPUH, OXBATHIBAIOIINEC
OTIPE/ICNIEHHBINA KPYT SBICHHUH, CMEHSIOTCSA 10 MEpe DPa3sBUTUS HAyKH
CTATUCTHYECKUMH TEOPUSMH, OTMUCHIBAIONUMHU TOT XKE KPYT BOMPOCOB C
HOBOM, Oojee TyOOKOW TOUYKK 3peHus. TONbKO OHHU CIIOCOOHBI
OTPa3wTh CIYYaWHOCTh W BEPOSTHOCTH, MIPAIOIIHE OTPOMHYIO POJb B
OKpYXKaroleM Hac MHUpe. TOMBKO OHHM COOTBETCTBYIOT COBPEMEHHOMY
(BEpOSTHOCTHOMY) ACTEPMUHU3MY.

4.6. NpuyHUUNBLI coBpeMeHHON (hU3mnKn

BaxHO¥ dacThl0 COBpeMeHHOW (DH3MUECKON KapTUHBI MHpa
SIBIISIIOTCS TPUHIUIBI COBPEMEHHOM (u3uku — Haumbosee oOImue
3aKOHBI,
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BIUSIHHE KOTOPBIX PACHpPOCTpaHICTCS Ha BCe (DU3MUECKUE MPOIIECCHI,
BCe ()OPMBI JIBUKCHUS MATCPHUH.

MpuHUMN cuMmMmeTpUKn

B Toli unm wHOM CTEneHH Mpe/ICTaBIeHUE O CUMMETPUU €CTh Y BCEX
JFOZIEH, TaK KaK STHM CBOMCTBOM OOJaJalOT CaMble pa3HbIe MPEAMETHI,
UTPAIOILKE BAKHYIO POJIb B IOBCEAHEBHOU KU3HH.

OO0bIuHO MO cuMMeTpHeili (0T Tped. symmetria — COpa3MEepHOCTB)
HNOHMMAIOT OJHOPOAHOCTH, MPOMOPIMOHAILHOCTh, TAPMOHHUIO KaKUX-
MO0 MaTepUalIbHBIX 00OBEKTOR.

HarnsaHeix, KIacCHUECKUX CUMMETPUEM HM3BECTHO JIOBOJIBHO MHOTO.
MHOTMM TBOPEHHSM YENIOBEYECKMX PYK B CHUIY CaMbIX Pa3HBIX MPHINH
npuaaercs camMmerprdHast popma. CHMMETPUYHBI MSTYH, MHOTHE 3/IaHUS
W COOPY)KEHHS, ITPOU3BEACHMUS NCKYCCTBA. TaKke CHMMETPUYHBI MHOTHE
yenoBedeckne nercTBrs. CHMMETPUIO MOXKHO OOHApYKUTh B JKUBOIIHCH,
MY3bIKE, TI033WH, TaHIe. B W300MIMM CHMMETpHH BCTPEYAIOTCS B
npupoe (CHeXHMHKA, oK IeBast Karuis, pa3IndHble KPUCTAIUTBI U T.JI.).

Bce HasBaHHBIC ~HaMW  THIIBI ~ CHUMMETPHM  CBSI3aHBI  C
MPEJCTABICHUSIMA O CTPYKTYPE TNPEAMETOB, KOTOpas HE MEHSCTCS MpU
MPOBEICHUM HEKOTOPHIX mpeoOpasoBanmil. Jlodaroe Bpemsi 3To ObLIH
€/IMHCTBEHHBIC CHMMETPHH, W3BECTHHIC B Hayke. Ho mocreneHHo ObLIO
OCO3HAHO, YTO CHMMETPHH MOTYT OBITh HE TOJBKO HATJISIHBIMH,
CBSI3aHHBIMU C TEOMETPUYECKUMU oreparusamMu. CyIecTBYeT HEIbIHA psit
CUMMETPHH, CBA3aHHBIX C OMHCAHNEM KAKHX-THOO M3MEHEHHH CIO0KHBIX
©CTECTBEHHBIX IIPOIECCOB. OTH CHMMETpUH HE (UKCHPYIOTCS B
HaOJIOMIEHUSIX, OHM CTAHOBATCA 3aMETHBI JIMIIb B YpPaBHEHUSX,
OTMCHIBAIONINX TPUPOAHBIE Tpoliecchl. [lostomy ¢usukn, ucciexys
MaTeMaTHIEeCKOE OIMMCAHUE TOW MJIM MHOW (PU3HUSCKON CHCTEMBI, BPEMS
OT BPEMEHHM OTKPBHIBAIOT HOBBIE, YaCTO HEOXKHIAHHBIE CHMMETpPHUH,
KOTOpBIC JOCTATOYHO TOHKO «3alpSATAHBD» B MATEMAaTHUYSCKOM arapare
U COBCEM HE BHWJHBI TOMY, KTO HEMOCPEJACTBCHHO HaOI0aeT
(bU3NUECKYIO CUCTEMY.

[losToMy cerofHss MaTeMaTH4eCKOE HCCIEJOBaHME, OCHOBAHHOE Ha
aHaM3¢ CUMMETPUU, TAKXKE MOXKET CTaTh WUCTOYHHKOM BBIIAIOIIUXCS
OTKpBITHI B (u3uke. Jlaxke eciu 3aJI0)KEHHbIE B MaTeMaTHUYECKOM
ONMCAaHWW CHUMMETPUHU TPYJHO WA HEBO3MOXKHO TIPEJCTaBUTH cede
HATJIHO, TEM HE MEHEe OHM MOTYT yKa3aTh IMYTh K BBISBICHHIO HOBBIX
(yHIaMEHTaJIBHBIX MPHUHIUIOB MPHUPOABI. 1IOMCK HOBBIX CHMMETpHA
CTaJI TJIaBHBIM CPEICTBOM, IIOMOTAONINM (PU3MKY TPOABUTaThCs K Ooree
rTyOOKOMY TIOHUMAaHHIO MUPA.

C Toukm 3peHHMss (U3HKH CHUMMETPHYHBIM SIBIISETCS OOBEKT,
KOTOPBIA B pe3yiabTaTe OMNPECIICHHBIX TNPeo0pa3oBaHUN OCTaeTCs
HEU3MEH-
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HBIM, UHBapUaHTHBIM. MHEapuaHmHocmbs — 3TO HEU3MEHHOCTb KaKOM-
00 BENWYHMHBI TP W3MEHEHUHM (U3UYECKUX YCIOBHH, CIOCOOHOCTD
HE U3MEHSTHCS MIPU ONPENIENICHHBIX MPE0OpPa30BaHMSIX.

CummeTpusi B (pU3MKe — D3TO CBOWCTBO (PM3MUCCKHX BEIIMUHH,
JC€TAJIbHO OITHMCBhIBAKOIINX IIOBCJACHUC CHUCTECMBI, OCTaBaTbCA
HEU3MEHHBIMU (MHBapHAHTHBIMH) pu OIIPEAEIEHHBIX 150,
npeoOpa3oBaHMsIX.

CummeTpud B (HM3UKE TECHO CBSI3aHbI C 3aKOHAMU COXpPaHEHHs
(¢u3MUEeCKNX BEIMYMH — YTBEPXKACHHUSMH, COTJIACHO KOTOPBIM
YHCIICHHBIE 3HAYEHUsI HEKOTOPBIX (PU3UUECKUX BETHMYMH HE M3MEHSIOTCS
CO BpeMeHeM B JIOOBIX Tpoleccax WM ONpedeNieHHBIX Kiaccax
IIPOLIECCOB.

Tak, 3aKOH COXpaHEHWS DJHEPTUM BBITEKACT W3 OJHOPOIHOCTH
BpEMEHH. BpeMs CHUMMETpHYHO OTHOCHTENIFHO Hayalla OTCYETa, BCE
MOMEHTa BPEMEHH PaBHOINIPABHBI.

3aKOH COXpaHEHHMsS MMIIyJbCa CJIEAyeT M3 OAHOPOAHOCTU
IIPOCTPAHCTBA. Bce TOYKM TNPOCTPAaHCTBA PABHOIPABHEL, IO3TOMY
MIEPEHOC CHCTEMBI HUKAK HE MOBIIMSAET HA €€ CBONCTBA.

3aKOH COXpaHEHHsS MOMEHTa UMITYJIbCa HCXOIUT U3 H30TPOITHOCTH
npoctpaHcTBa. CBOMCTBa  NpPOCTpaHCTBA  OAWHAKOBBI MO  BCEM
HampaBJICHUSIM, I0ATOMY IIOBOPOT CUCTEMBI HE BIIMSET HA €€ CBOMCTBA.

Takxe HMMEeT MeCTO UENBbIM pPsf CUMMETPHUH, ACHCTBYIOIUX B
MuKpomupe. OHM OMMCBIBAIOT Pa3IUYHbIE ACTEKThI B3aUMOIIPEBPAIICHUH
3JIEMEHTAPHBIX YACTHILl U JIEXKAT B OCHOBE TaKUX 3aKOHOB COXPAaHEHUS,
KaK 3aKOH COXPaHEHUsI JIEKTPUIECKOro 3apsiia, OapuOHHOIO U JICIITOH-
HOTO 3apsiioB U pAfa APYTHX 3aKOHOB, OTKPBITBIX B IOCIIEIHEE BPEMSL.
Takum oOpazom, XX B. TOATBEPOIT OTPOMHYIO pOJb IIPHUHITHIIA
CUMMETPHH B (pr3uKe.

MprHUMN 4ONONHUTENBHOCTU
N COOTHOLLeHUA HeonpeanerieHHOCT en

[TpuHIMIT TOTIONHUTENBHOCTH SBJISETCS OCHOBOIIOJIATAIONIUM B
coBpeMeHHOH ¢usuke. OH ObuT chopmynmpoBan B 1927 r. H. Bopom s
00bsicHeHHs (heHOMEHA KOPIYCKYISPHO-BOJTHOBOTO JIyallu3Ma.

[Ipexne Bcero, bop oOparun BHUMaHUE Ha TO, YTO BCE MPEAMETHI U
SBJICHUS, KOTOPbIE MbI BHJUM BOKPYr ce0s, ¥, KOHEYHO,
W3MEPUTENBHBIC TPUOOPBI JUIS PETHCTPAIUK DJIEMEHTAPHBIX YacTHI]
COCTOSIT U3 O'POMHOTO MHOXKECTBA MUKPOYACTHI. IHBIMU CIIOBaMH, OHH
SIBJISTIOTCS MAKPOCKOTTMYECKUMU CUCTEMaMU, HIYEeM UHBIM OHH OBITh HE
MoryT. CaM 4eJoBeK — CYIIECTBO Makpockommdeckoe. [Toatomy Hamm
OpraHbl YyBCTB HE BOCHPUHHMAIOT MHUKpomponeccoB. [loHsTHS,
KOTOPBIMH MBI TIONIB3yeMCSL JJIsi OIMUCAHUS TPEAMETOB W  SIBJICHUH
OKPY)KAalOIIET0 MHpa, — 3TO Makpockonuyeckue moHsaTus. C ux
MTOMOIIBIO MOKHO JIETKO OTIH-
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caTh JitOObIe (DHU3MUSCKUE TIPOIIECCHhI, MPOXOSIIAE B MAaKPOMHUPE.
BwMmecte ¢ Tem INPUMCHHUTD 3TU NOHATHUA OJISA OIIMCAHUA MI/IKDOO6’L€KTOB
MOJTHOCTRIO HEJTh3sl, TAK KaK OHHM HEaJIeKBAaTHBI IPOIIECCaM MUKPOMHUPA.

Ho npyrux noHaTwii y Hac HeT U OBITH HE MOKeT. [1oaToMy, YTOOBI
KOMITCHCHPOBATH HEaJeKBaTHOCTD HAaIIero BOCITPHATHS u
MIpEeICTaBICHNH 00 00BEKTaX MHUKPOMHPA, HAM MPUXOJUTCS MPUMEHSITH
IIBA JOTOJTHSAIONTNX PYT Ipyra HaOopa MOHSATHH, XOTS ¢ TOYKH 3PCHUS
KJIACCUYECKOH HAyKH OHM B3aWMHO HCKIIOYAIOT APYT ApPYyra, — 3TO
TTOHATHS YacTHWIBI W BOJHBL. TOJNBKO B COBOKYITHOCTH OHH JalOT
HUCUYCPIIBIBAOIITY O I/IHq)OpMaHI/IIO O KBAHTOBLIX ABJICHUAX.

YacTHBIM BBIPAXKCHHUEM IIPUHOMWIIA JOIIOJHUTCILHOCTU ABJIACTCA
coomHouteHue Heonpedeiennocmet, chopMmyaupoBanHoe B. I'efizenbeprom
B 1927 r. DTOT NpUHIUI HATJSAHO WUTIOCTPUPYET OTIMYME KBAHTOBOU
TEOPHUH OT KJIACCHYCCKON MEXaHUKH.

Ecimn B kimaccuueckod MEXaHHMKE MbI JIOITYCKAaeM, YTO MOXHO
a0COIIFOTHO TOYHO 3HATh KOOPAWHATHI, UMITYJIBC W DHEPTHIO YACTHIIHI B
000K MOMEHT BPEMEHH, TO B KBAHTOBOM MEXaHHKE 3TO HEBO3MOXKHO. B
COOTBETCTBHHM C TIPUHIMIIOM HEONPEIEICHHOCTH, YeM TOYHEee
(bMKCUPOBaH HMIYJIbC, TEM OOIbIIAs HEONPESACICHHOCTE Oymer
CONepXKaTbC B 3HAUCHHMM KOOPIWHATH, W Haobopor. Takxke
COOTHOCSITCSI DHEPTHUSA M BpeMs. TOYHOCTh M3MEPEHUS SHEPTHH 00PaTHO
MTPONOPIUOHATIFHA JITUTEIBHOCTH TIpoliecca u3mepenus. [Ipuunna 3Toro
— BO B3aMMOJICHCTBUH NMPUOOPaA C 00BEKTOM H3MEPEHUSL.

MpuHUKMN cynepnosuuum

[IpuHOMO cynepno3uiuy  (HAJIOXKEHUS) — 9TO JIOMYIICHHE,
COTJIACHO KOTOPOMY PE3YJIbTUPYIOIINN 3(PQEeKT NpeAcTaBlIseT COOOH
cyMMy 3¢ (hEKTOB, BBI3BIBAEMBIX KKIBIM BO3ICHCTBYIOIINM SIBIICHHEM B
otnenbHOCTH. OTHUM W3 TPOCTHIX MPUMEPOB MPHHIINIIA CYTIEPIIO3HITAN
SIBIIICTCSL TIPaBHJIO TIapajuiesiorpaMMa, B COOTBETCTBHH C KOTOPBIM
CKJIQbIBAIOTCS JBE CHJIBL, BO3JACHCTBYIOIIME HAa TENO. DTOT HPUHIMII
BBINIOJIHSICTCS TIPH YCIOBHHM, KOTJIa BO3ICHCTBYIOIIUE SBICHHS HE
BIUSIOT JOpyr Ha apyra. [losToMy B HBIOTOHOBCKOH (H3UKe OH
HEYHHBEpCAJCH W BO MHOIMX CIydasxX CIpaBeUIMB  JIHIIb
IPUOIMKEHHO.

B  Mukpomupe, HAoOOpOT, NPUHIMO  CYNEPHO3UIMA  —
(hyHIaMEHTATGHBIM ~ MPUHIWI, KOTOPBIA HApsAmMy C  IIPHHITATIOM
HEOIIPEICTICHHOCTH COCTABIIET OCHOBY MAaTE€MaTHUYECKOTO —armapara
KBAaHTOBOHM MexaHuk#. Ho, K cokaJieHHI0, B KBAHTOBOM TEOPHH ITPUHITAII
CYTICPIIO3WIIAN JIUIIICH TOM HATJSMHOCTH, KOTOpas XapakTepHa Ui
Mexanuku HeroroHa. Ero wHTEpHpeTHpyroT Tak: IMMOKa HE IPOBEICHO
M3MepeHne, OECCMBICIICHHO CIpAIUBaTh, B KAKOM COCTOSTHHH HAXOIUTCS
(hm3ndeckas cucremMa. IHBIMU CJI0BaMH, 10 H3MEPEHUS CUCTEMA HaXOTUTCS
B CYIEPIO3UIMU JIByX BO3MOXKHBIX COCTOSHUH, T.€. €€ COCTOSHUC
HEONPEJCTICHHO. AKT W3MEpEHHs TEPEBOMUT (PU3UUYECCKYIO CHUCTEMY
CKAYKOM B OJTHO M3 BO3MOYKHBIX COCTOSTHHI.
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anI HUMUN coOoTBETCTBUA

[Tpuniun cootBercTBUs ObLT chopmymupoBad H. bopom B 1923 1.,
Korza (GU3UKH CTOJKHYJINCH C CHTYallMied, YTO PSIOM CO CTapbIMH,
JIaBHO OTIPaBIABIINMH CeOsl TCOpUsAMH (HAIpuUMep, C MEXaHHUKOH
HrroTOHA), MOABMIMCH HOBBIE TEOPHH (TEOPHS OTHOCHTEIHHOCTH
OWHINTeHHA), ONMWCHIBAIOIINE Ty Ke 007acTh JeHCTBUTEIIEHOCTH.
[TpuHIMIT COOTBETCTBUS YTBEPXKIACT MPEEMCTBEHHOCTh (HhHU3NYECKUX
TEOPHH, B YaCTHOCTH, TO, YTO HHKAKas HOBas TEOPHUS HE MOXKET OBITh
CIIPABEIMBOM, €CJIM OHA HE COJCPIKUT B KAUECTBE MPEACIBHOTO CIIydast
CTapyI0 TEOPHIO, OTHOCSIIYIOCS K TEM JKE SIBJICHUSM, MOCKOJIbKY CTapas
TeopHs yXke orpasjaia ce0s B cCBoel o0iacTu.

[TosTomy TEOPHUH, CIIPaBEJIUBOCTh KOTOPBIX ObL1a
AKCIIEPUMCEHTAIBHO YCTAHOBJICHA IS OTIPEICIICHHOM TPYIIIBI SABJICHHA, C
MTOCTPOCHHUEM HOBOH TEOPHHM HE OTOPACBIBAIOTCS, HO COXPAHSIIOT CBOE
3HAYCHHUE IS TIPEXKHEH 00JIacTH SBJICHUNA KakK MPEIeIbHOE BRIPAKCHUE
3aKOHOB HOBBIX TeOpUH. BEBIBOABI HOBEIX TEOpPU B 00JacTH, TAE
CITpaBEINBA CTapas TEOPHs, IIEPEXOAAT B BBIBOABI CTAPBIX TCOPHH.

Kaxmass ¢uswdeckas Teopus KaK CTYNCHb ITO3HAHUS SBIISACTCS
OTHOCUTEIIbHOM HCTHHOH. CMeHa (DU3MUYSCKUX TEOPHH — 3TO IpOIiece
pUONKeHU K aOCONIOTHOW WMCTHHE, TMPOIECC, KOTOphIM HE Oyaer
HUKOT/Ia TIOJIHOCTHIO 3aBEPIICH U3-332 OCCKOHCYHOW CIIOKHOCTH WU
pa3HoOOpa3usi OKPYXAroIero Hac Mupa. TakuM o0pa3oM, TPUHIIUI
COOTBETCTBHS OTPakaeT 00bEKTUBHYIO IICHHOCTh (DU3NYECKUX TCOPHIA.
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Mmasa 5
CoBpeMeHHble KoHuenuun hnsukm

5.1. CTpyKTypHble YPOBHM OpraHn3aumm matepum

B camom oOmiem Buze matepusi MpeiCTaBlIsSeT COOOH OSCKOHEUHOE
MHOKECTBO BCEX COCYIIECTBYIOIIMX B MHpPE OOBCKTOB U CHCTEM,
COBOKYITHOCTh WX CBOWCTB, CBS3¢H, OTHOIICHUH W (HOPM JBHIKCHUS.
IIpu »TOM OHa BKIIOYAaeT B ceOs HE TOJBKO BCE HEMOCPEACTBEHHO
Ha0JI0]aeMbIe OOBEKTHI U TeJla TIPUPOJIBI, HO M BCE TO, YTO HE JTAHO HAM
B OINyImIeHHUAX. Bech OKpyxkarommii HAC MHP — 3TO JBWKYIIASACST
MaTepusi B e OECKOHEYHO pa3HOO0Opa3HbIX (PopMax W MPOSIBICHUSIX, CO
BCEMH CBOWMCTBAMH, CBS3SIMH M OTHONICHWSMH. B 3ToM Mmpe Bce
OOBEKTHl O00IIaal0T BHYTPEHHEW VIOPSIOYEHHOCTHI0 W CHCTEMHOW
opranmzanyeil. YTMOpAAOYEHHOCTh TPOSBIAETCI B  3aKOHOMEPHOM
IOBIDKEHHH Y B3aMMOJEHCTBHHM BCEX JJIEMEHTOB MAaTEpHH, Oiaromaps
YeMy OHH OOBEOWHSIOTCS B CHCTEMBI. Bech Mup, TakuM o00pazom,
MpeCcTaeT KaK HEePapXUUeCKH OPTraHM30BaHHAS COBOKYITHOCTH CHCTEM,
rJie JI'000 00BEKT OTHOBPEMEHHO SIBIISICTCSI CAMOCTOSATEIIBHOM CUCTEMOM
Y 3JICMEHTOM JPYTOHi, 00JIee CII0KHON CUCTEMBI.

CoracHO COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTWHE MHpa BCE
MIPUPOHBIE OOBEKTHI TAKXKE TIPEIACTABISAIOT COOOW YIIOPSIOYCHHBIE,
CTPYKTYPUPOBaHHBIC, UEPAPXUUCCKH OPraHU30BaHHBIC CHCTeMbI. Mcxoms
M3 CHCTEMHOTO IIOJIXOJa K TIPUPOJIE BCS Marepus ACIUTCS Ha JBa
OONBIIMX KJAcCa MAaTepUANbHBIX CHCTEM — HEXKHBYIO U JKHUBYIO
mpupoay. B cucreme Heorcugoii npupoosi CTPYKTYPHBIMH 3IIEMEHTAMH
SIBJSTIOTCS:  DJIEMEHTAapHBIE YaCTHIBI, aTOMBI, MOJEKYJBI, IO,
MaKpOCKOITIMYECKHE TeJla, TJIAHEThl W TUIAHETHBIE CHUCTEMBI, 3BE3[bl H
3BE3/IHBIE CHCTEMBI, TAJTAKTHKH, METAraJIaKTHKN ¥ BceneHHas B LEIOM.
COOTBETCTBEHHO B 2#CUBOL NPUpode OCHOBHBIMH DIIEMEHTAMH BBICTYTIAIOT
OClMKM W  HYKICWHOBBIC KHUCJIOTBHL, KJIETKA, OJHOKICTOYHBIE U
MHOTOKJICTOYHBIC OPTraHW3MBl, OPTraHbl MU TKAHHU, TOMYJISIIUKA, OUOLICHO3bI,
JKMBOE BEIIECTBO TUIAHETHI.

B TO ke BpeMsi Kak HEXHBas, TaK M >KMBas MaTEpUs BKIIOYAIOT B
ceOsi psill B3aMMOCBSI3aHHBIX CTPYKTYPHBIX ypoBHE#. CTpykTypa — 3TO
COBOKYITHOCTh CBSI3€H MEXIy 3JIeMEHTaMu cucteMbl. [losTomy mobas
cHcTeMa COCTOMT HE TONBKO M3 TOJCHCTEM M DIEMEHTOB, HO M W3
pa3sHOOOpa3HBIX CBS3EH MEXKIy HUMH. BHYTpPH 3THX YpPOBHEH TTaBHBIMH
SIBIISIFOT -
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Csl TOPU3OHTAJIbHBIE (KOOPIMHAIIMOHHBIE) CBSI3U, & MEXKAY YPOBHIMU —
BepPTHUKAJIbHBIC (CyOOpauHaIoHHbIe). COBOKYITHOCTh TOPU30HTAIBHBIX
W BEPTUKAIBHBIX CBA3CH IMO3BOJISIET CO3/ATh UEPAPXUUECKYIO CTPYKTYPY
Bcenmennoil, B KOTOpOHl OCHOBHBIM KBaJTH(DHUKAITHOHHBIM TIPH3HAKOM
SIBIISIETCSl pa3Mep OOBEKTa M €ro Macca, a TaKkke MX COOTHOIIEHHE C
yenoBekoM. Ha oCHOBe 3TOro KpuTepHsl BBIIEISIOT CIEAYIONINE YPOBHU
MaTepHUU: MUKPOMHUP, MAKPOMHUP U METAMUD.

Mukpomup — 007acTh TIpeENIbHO MaJbIX, HETOCPEACTBEHHO
HEHAOIOJaeMbIX MAaTEePHAIBHBIX MHKPOOOBEKTOB, MPOCTPAHCTBEHHAS
Pa3MepHOCTh KOTOPBIX Hcumcisiercs B auanaszone ot 10% 10 107° cm, a
BpeMst JKH3HH — 0T Geckoneunoct 10 107 ¢. Croga oTHOCSTCS MO,
QJICMCHTAPHBIC YaCTUIIbI, s1/Ipa, aTOMbI U MOJICKYJIbL.

Maxpomup — MUp MaTepHaNbHBIX OOBEKTOB, COU3MEPHMBIX IO
CBOMM MaciuTabaM ¢ 4eJIOBEKOM M ero pu3nuecKuMy napamerpamu. Ha
3TOM  YpPOBHE TPOCTPAHCTBEHHBIC  BEJIIMYMHBI  BBIPAXKAKOTCA B
MUUIUMETpPax, CaHTHMETpaX, METpax W KWIOMETpax, a BpeMs — B
CEeKyHJaX, MHUHyTax, Yacax, [JHAX M ToJax. B mpakThyeckoit
JNEUCTBUTEIIFHOCTH  MaKpOMHpP  TPEACTAaBICH  MAaKpOMOJIEKYJIaMH,
BEIIECTBAMH B PA3MUYHBIX arperaTHbIX COCTOSHUSX, >KABBIMH
OpraHW3MaMH, YENOBEKOM H TPOAYKTAMH €r0 JeATeNIbHOCTH, T.C.
MaKpOTEIaMH.

Meeamup — chepa OTPOMHBIX KOCMHUYCCKMX MACIITa0OB |
CKOPOCTEH, pacCTOsSHHE B KOTOPOH HU3MeEpseTcsl acCTPOHOMUYECKUMH
¢/IMHUIIAMH, CBETOBBIMHU TOJIaMH M TIAPCEKAMU, a BPEMsI CYIICCTBOBAHUS
KOCMHYECKUX 00BEKTOB — MHJUIMOHAMH ¥ MHJUTHapaamu Jjiet. K aTomy
YPOBHIO MaTepUHM OTHOCATCS HamOonee KpymHbIE MaTepuaibHbIC
OOBEKTHI: 3BE3/IbI, TAJITAKTUKU M UX CKOTUICHUS.

Ha kaxxgoM M3 3TMX YpOBHEH IEWCTBYIOT CBOM cHeL(UUECKUC
3aKOHOMEPHOCTH, HECBOJAUMBIE JIPYT K APYTY. XOTS BCE 3TH TPH Chephl
MHpa TECHEHIITUM 00pa3oM CBsI3aHBI MEXTY COOOiA.

CTpykTypa merammpa

OCHOBHBIMH CTPYKTYPHBIMH 3JICMEHTAMHU MEraMupa  SBIISIOTCS
IJIAHETHl W IIJIAHETHBIE CHUCTEMEBI; 3BE€3JbI M 3BE3[IHBIC CHUCTEMEI,
oOpasyiolue  TaJaKTHKW; CHUCTEMBI  TaJaKTHK,  OOpa3yrolue
METarajlakTHKH.

Il1aneThl — HecaMOCBETAITHECS HEOSCHBIE Tela, 1Mo (hopMe OJIM3KHe
K Iapy, BpaIIaroIIrecss BOKPYT 3BE31 M OTpaKaIOIME WX CBET. B cumy
Omm3octT K 3emiie  HamOolee W3YYCHHBIMH SIBIITIOTCS  TUTAHETHI
CotHEeUHOH cHCTEeMBI, ABUTarontrecs BOKpyr CoITHITA 1O SIUIAIITHICCKIM
opoburam. K 2Toif Tpymme IlaHEeT OTHOCHTCS W Hama 3eMi,
pacnonoxkenHas oT ConHua Ha paccTostHUM 150 MITH. KM.

3Be3qpl — cBersdmecs  (Ta3oBble) KOCMUYECKHE  OOBEKTHI,
oOpasyroluecss W3 Ta30BO-TBUICBOW  cpelbl  (MPEeUMYIIECTBEHHO
BOJZIOpO/Ia W Telus) B pPE3yJIbTaTe TPaBUTALMOHHON KOHICHCAIUHU.
3Be3/bI yIAJIEHBI
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Jpyr OT Apyra Ha OrpOMHBIE PACCTOSIHUSA U TEM CaMbIM U30JIMPOBAHBI
JIpyr OT Jpyra. OJTO O3HAYaeT, YTO 3BE3Jbl TPAKTHYSCKH HE
CTAJIKUBAIOTCA JPYyT C JAPYrOM, XOTS JBIDKCHHE KaKIOH W3 HUX
omnpeiesnsieTcss CWIOM TATOTEHMs, CO3aBaéMOM BCEMH  3BE31aMH
Iamaktuku. Yucno 3Be3n B [amaktuke — mopsaka TpruiroHa. Cambre
MHOTOYHCIICHHBIE W3 HIUX — KapJUKH, MACChl KOTOPBIX puMepHO B 10
pa3 menbpme Maccel ConHIa. B 3aBHCMMOCTH OT Macchl 3BE3ABI B
MIPOIIeCcCe DBOJIIOIMK CTAHOBATCS JMOO OCNBIMH KapiIMKamH, JTHOO
HEHUTPOHHBIMH 3BE37]aMH, JTHOO YEPHBIMH JIBIPAMH.

Benviii kapaux — 3TO MEKTPOHHASI NOCT3BE3/1a, 00pa3yoIascs B
TOM CIly4ae, KOrja 3Be3/ia Ha MOCJICIHEM 3Tale CBOSH 3BOJIOIMU UMEET
Maccy, MeHblnyto 1,2 conmHeuHoit macchkl. Juamerp Oenoro kapiuka
paBeH JauaMeTpy Hameld 3emid, TeMmIeparypa JOCTHraeT OKOJIO
MIIIHAp/IA TPALyCOB, a IITOTHOCTh — 10 T/cM’, T.e. B COTHHM pa3 Gonbe
36MHOM MJIOTHOCTH.

Hetimpounvie 36e30b1 BO3HHKAIOT Ha 3aKIOYUTEITBHOM  CTaIdH
9BOJIFOLIMM 3Be3], 00Jaaromux Maccod oT 1,2 10 2 COJIHEYHBIX MAacc.
Bricokne Temmeparypa W JaBieHHE B HHX CO3[AlOT YCIOBHS ISt
o0pa3oBaHHsS OOJBIIIOTO KOJWYECTBA HEUTPOHOB. B 3TOM ciydae
MPOUCXOANT OYEHb OBICTPOE CXKAaTHe 3BE3bl, B XOAE KOTOPOrO B
HAapYKHBIX €€ CIIOSX HAuWHAeTCsl OypHOE MPOTEKaHHE SIEPHBIX PEaKIIHi.
[lpu 3TOM BBIIENSETCS TaK MHOTO 3HEPIHH, YTO MPOHCXOIWT B3PHIB C
pa3dpocoM HapyKHOTO CJIOsl 3Be3[bl. BHyTpeHHHE ke ee o0iacTu
CTPEMUTENBHO CkUMaroTCs. OcTaBIIUiiCS OOBEKT M TOJIYYMJT Ha3BAHUC
HEUTPOHHOM 3BE3/IbI, TIOCKOJBKY OH COCTOUT W3 IMPOTOHOB M HEHTPOHOB.
HetitpoHHbIe 3Be3/1bl TaK:KE HA3BIBAIOT MyJIbCApaMHU.

YepHovle Ovipbl — 3TO 3BE3IbI, HAXOJAIIAECS HA 3aKIIOYUTEIHBHOM
dTalle CBOETO Pa3BUTHSA, Macca KOTOPBIX MPEBBINIAeT 2 CONHEYHBIE
Macchel, 1 uMetortie muamerp ot 10 mo 20 kM. TeopeTndeckre pacdeTs
TIOKa3aJIH, YTO OHM OONAJAIOT THraHTCKOM Maccoil (10" T) i aHOMAIbHO
CHWIIFHBIM TpaBUTAIlOHHBIM TioeM. CBOe Ha3BaHWE OHH TOJTYYHIH
MOTOMY, YTO He 00JIaIal0T CBEUYEHHEM, a 33 CYET CBOETO IPaBUTAIIMOHHOTO
TOJIST 3aXBAaThIBAIOT W3 TMPOCTPAHCTBA BCE KOCMHYECKHE Tela |
W3JTy4YCeHUE, KOTOPhIE HE MOTYT BBINTH M3 HHUX OOpPAaTHO, OHM Kak Obl
MPOBAJIMBAIOTCA B HUX (3aTATMBAIOTCS, KaK B JbIpy). M3-3a cuibHOM
TpaBUTALMN HUKAKOE 3aXBAYEHHOE MATEPUATILHOE TEJIO HE MOXKET BBINTH
3a Mpeaenbl TPaBUTAIMOHHOTO pajauyca OObeKTa, W TO3TOMY OHU
KaXyTCS HAOIIIOIATEITI0 «ICPHBIMUY,

3Be3IHble cuCTeMbl (3Be3HbIE CKOILUIEHHS])) — TPYIIIbI 3BE3],
CBA3aHHBIE MEXTy COOOW CHIIaMHU TSATOTEHHS, MMEIOIINE COBMECTHOE
MIPOUCXOXKICHNE, CXOMHBIA XUMHUYECKHI COCTaB M BKITIOYAIONINE B ceOs
JI0 COTEH THICSY OTAENBHBIX 3Be3l. CyIIecTBYIOT paccesHHbIE 3BE3THbIC
cuctembl, Harpumep Ilnesasl B co3pe3nuu Tenbua. Takue cucteMbl He
UMEIOT TIPaBUILHOW ¢GopMbl. B Hacrosmiee Bpemsi HU3BECTHO Ooiee
TBHICSIYN
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3B€3JHBIX CHCTEM. KpOMC TOro, K 3BC3JHBIM CUCTEMaM OTHOCATCA
II1APOBBIC 3BE3/IHBIC CKOIUICHMSI, HACUUTHIBAIOIINE B CBOEM COCTABE COTHU
ThICAY 3BE3/. Cunpl  TATOTEHMS YACPKUBAOT 3BE€3JIbI B TaKUX
CKOIUICHUAX MUJUIMApPAbI JICT. B HaCTOAICC BpPEMA YUYCHBIM H3BCCTHO
okoJ10 150 1mapoBEIX CKOTUICHHIA.

lanakTMKM — COBOKYITHOCTH 3BE3JHBIX CKOIUuleHUMH. IlonsTue
«TalaKTUKa» B COBPEMEHHOH WHTEPIPETAlMA O3HAa4aeT OTPOMHBIC
3BE3MIHBIC CHCTEMBI. DTOT TEPMHH (OT TPEY. «MOJIOKO, MOJIOTHEII) OBII
BBEJIEH B O00MXOA /s O0O3HAUeHWs Halleld 3BE3[JHON CHCTEMBI,
MIPEACTABIIONIEH COOON TIHYIIYIOCS Yepe3 Bce HeOO CBETIIYIO TIOJIOCY C
MOJIOYHBIM OTTEHKOM H TTOATOMY Ha3BaHHYIO MitednbiM [TyTem.

YCIIOBHO TIO BHEIIHEMY BHIY TaJAKTHKH MOKHO Pa3felnTh Ha TPHU
Buna. K nepsomy (oxomo 80%) OTHOCSTCS CIMpalbHBIE TaTaKTHKH. Y
ATOTO BH/Ia OTUYETIMBO HAONIOJAIOTCS SIIPO W CIUPANBHBIE «PyKaBay.
Bmopoii euo (oxomo 17%) BKIIIOYaeT AIUIMIITUYECKHE TaJaKTHKH, T.e.
Tak#e, KOTopble UMeIoT dopMy amutunca. K mpemwvemy sudy (mpumepHO
3%) OTHOCSTCS TaJaKTHKH HETPaBUIHHOW (POPMBI, KOTOPBIE HE WMEIOT
OTYETIINBO BBIPAXXEHHOTO sapa. Kpome TOro, ralakTHKH pa3IHYaroTCs
pa3sMepaMH, YHCIOM BXOASIIMX B HHUX 3B€3J] U CBETHMOCTBIO. Bce
TaJIAKTUKA HAXOJATCS B COCTOSHHU JIBWXKCHHS, MPHYEM PACCTOSHUC
MEXIy HHMH TOCTOSHHO YBEIMYHMBACTCS, T.C. IPOUCXOIUT B3AHMMHOC
ynaneHue (pazberanue) rajlakTUK APYT OT Apyra.

Hama ConHeuHasi cucreMa MPUHAUICKHUT K TaJlaKTHKe MIIEUHOTO
[lytu, Bxmowaromeid ©ne wmenee 100 mipa. 3Be3n U MOITOMY
OTHOCSIIICHCS K pa3psyly TUTAHTCKUX rajakThK., OHa MMEET CILTFOCHYTYIO
¢dbopMy, B IIEHTPE KOTOPOH HAXOMUTCSA SAPO C OTXOASIIMMU OT HEro
CIMpabHBIMA  «pyKaBammy». [luamerp Hamiel [anakTvku cocTaBisieT
oko0:10 100 TEIC., a ToammHa — 10 ThIC. cBeTOBBIX JeT. CocenHeli ¢ HaMu
SIBIISICTCS TaJIakTUKa TyMaHHOCTh AHIPOME/IBI.

MerTarajnakTika — CHCTeMa TaJIaKTHK, BKJIFOYAOIIAs BCE U3BECTHHIC
KOCMHYECKHE OOBEKTHI.

ITockombky MeraMup UMeeT ej0 ¢ OONBIINMH PACCTOSHUSIMHE, TO
JUIA  W3MEPEeHWs] OTHUX PACCTOSHUHA  pa3paboTaHbl  CIeMyroIue
CHeTMabHBIE ITHUIIBI:

1) cBeTOBOI TO — pAcCTOSHHUE, KOTOPOE MPOXOIUT Jyd CBEeTa B
Te4eHHe OAHOTO rofa co ckopocthio 300 000 km/c, T.e. CBETOBOW TOX
cocraBisieT 10 TpIH KM;

2) acTpoHOMHYECKasi €MUHUIIA — ATO CPEIHEe PACCTOSHUE OT 3eMITH
mo Commma, 1 ae. paBHa 8,3 CBETOBBIM MHHYTaM. JTO 3HAYHUT, YTO
COJTHEYHBIE JTydH, OTOpBaBIIMCH OT COJHIIA, JOCTHTAOT 3eMir depe3 8,3
MUH;

3) mapcek — eAWHWIA W3MEPEHUS KOCMHYECKHUX PaCCTOSHHMA
BHYTPH 3BE3IHBIX CHCTEM M Mexny HMMH. lmk — 206 265 a.e., T.e.
npubnu3uTensHO paBeH 30 TPIH KM, WK 3,3 CBETOBBIM rO/1aM.
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CrpykTypa MmakpomMupa

Kaxnprii cTpyKTypHBIM ypOBEHb MaT€pud B CBOEM pPa3BUTHHU
IIOAYHUHACTCA CHCHI/I(bI/I‘IeCKI/IM 3aKOHaM, HO IIpU 3TOM MCXKAY ITUMU
YPOBHAMU HET CTPOrUX M KECTKUX TIpaHUl], BCC OHH TECHEHUIITUM
o0pa3oM cBs3aHBl MeXIy co0oH. ['paHHMIIBI MHKpPO- M MakpoMupa
MOJIBMKHBI, HE CYIIECTBYET OT/JCIBHOTO MHUKPOMHUpPA M OTACIBHOTO
MakpoMHpa. ECTeCTBEHHO, UYTO MAaKpOOOBEKTHI U  Merao0beKThI
MTOCTPOEHBI W3 MHUKPOOOBEKTOB. TeM He MeHee, BBIACIHM BaKHEHIINE
00BEKTHI MAKPOMHMPA.

LleHTpanbHBIM MOHSATHEM MaKpOMHpPA SIBISETCS TIOHITHE BEIIECTBA,
KOTOpPOE B KIIACCHYECKOW (hM3HKE, SBIISIOMIEHCS (U3NKONH MaKpoMHpa,
oraenstor ot mons. lloxg eewjecmsom TIOHUMAOT BUI MaTepuH,
obnamatomuii mMaccoit mokos. OHO CYIIECTBYeT MJIs HAac B BHIE
(U3MYEeCKUX  TEN, KOTOpble OOJANAalOT HEKOTOPHIMH  OOIIMMH
napaMeTpaMd — YyIETBHOW Maccoi, TeMIlepaTypol, TemIOeMKOCTBIO,
MEXaHWUUYECKOW  TPOYHOCTHIO WM  YIOPYrOCTHIO,  TEIUIO- U
AJIEKTPONPOBOHOCTHIO, MAarHUTHBIMH CBOMCTBaMH H T.I. Bce 3TH
nmapaMeTpbl MOTYT M3MEHATHCS B IIUPOKHX MpPEesiaX Kak OT OJHOTO
BEIIECTBA K JPYroMy, TaKk W JUIsl OJHOTO W TOTO € BEIIECTBA B
3aBHICHMOCTH OT BHEITHHX YCJIIOBUH.

CTpykTypa MHUKpOMHpa

Ha py6exe XIX—XX BB. B ecTeCTBEHHO-HAyYHOH KapTHHE MHpa
MPOU3OIUIA  PAJAWKAIBHBIC W3MCHCHWS, BBI3BAHHBIC HOBCHITUMU
HAayYHBIMU OTKPBITHSIMA B 00JacTH (M3UKM W 3aTPOHYBIIHE e¢
OCHOBOTIONIATaloOlNe WACH W YCTAaHOBKH. B pesymbraTe HaydHBIX
OTKPBITHI  OBUIM  OMPOBEPTHYTHl TPATUIMOHHBIE IIPEICTABICHUS
KJTacCcHuecKol (hm3mKkM 00 aTOMHOHN CTpyKType BemiectBa. OTKpBITHE
JNIEKTPOHA O3HAYaJO yTPaTy aTOMOM CTaTryca CTPYKTYPHO HENEINMOTO
JNIEMEHTa MaTepud W TEM CaMblM KOPEHHYIO TpaHC(HOPMAIHIO
KJIACCHUECKUX TIPENICTaBIICHHA 00 OOBEKTHBHOW peanbHOCTH. HoOBBIE
OTKPBITHSI TTO3BOJIHJIH;

1) BBLIBUTH CYIIECTBOBAHME B OOBEKTHBHOM PEATLHOCTU HE TOJBKO
Makpo-, HO © MUKPOMHPA;

2) MOATBEPAUTH TPENCTABIEHHE OO0 OTHOCHUTEIBHOCTH WCTUHBI,
SIBJISTFOIICHCS TOJILKO CTYICHBKOM Ha IyTH MO3HAHUS (yHIaMEHTAIbHBIX
CBOWCTB ITPHUPO/IBI;

3) mokazaTh, 4YTO MaTepHsl COCTOMT HE W3  «HEICTUMOTO
TIepBOAJIEMEHTa» (aToMa), a M3 OECKOHEYHOTO MHOTO00pAa3Hs SBICHHMA,
BUZIOB 1 (hOpPM MaTEpUH B UX B3aNMOCBS3EH.

Konuenuusi nementapubix 4actull. [lepexon ectecTBeHHO-HAYYHBIX
3HAaHWH C aTOMHOTO YPOBHA Ha YPOBEHB DJIEMEHTApPHBIX YACTHII MTPHUBEIT
YYEHBIX K 3aKIIOYEeHHIO, YTO TOHATHS M TPHHIWIBI KIACCHYECKOH
(hM3MKH OKA3BIBAIOTCS HEMPUMEHUMBIMU K UCCIICAOBAHHUIO (DH3MUSCKUX
CBOMCTB MeJIpUANIINX YACTHI] MAaTepUU (MUKPOOOBEKTOR), TAKUX, KaK
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QNIEKTPOHBI, TPOTOHBI, HEHUTPOHBI, AaTOMBI, KOTOpBIE 00Opa3yioT
HEBUAMMBIH HAMH MUKpOMUp. B cuity 0coObIX (u3nueckux nokasaTesnei
CBOWCTBa OOBEKTOB MHUKPOMHpA COBEPIIECHHO HE MOXOXKU Ha CBOMCTBA
00BEKTOB MPUBBIYHOTO HAM MaKpoOMHpa U Jajiekoro meramupa. OTcrona
BO3HHKJIA HEOOXOMUMOCTh OTKa3a OT WPHUBBIYHBIX IIPEJICTABICHHUM,
KOTOpbIe HaBsA3aHbl HAM TMPEIMETaMH U SIBICHUAMHU Makpomupa. [lonckn
HOBBIX CIIOCOOOB ONHCAHUS MUKPOOOBEKTOB CIIOCOOCTBOBAIIM CO3AHUIO
KOHYenyuu 91eMeHMapHbIX Yacmuy.

CoriacHO 3TOW KOHIETIIMHA OCHOBHBIMH JIIEMEHTaMH CTPYKTYPHI
MUKPOMHUPA BBICTYIIAIOT MUKPOYACTHUIIbI MAaTEPUH, KOTOPLIC HE ABJIAIOTCA
HU aTOMaMH, HU aTOMHBIMHU SIJIpaMU, HE COJICPKAT B ceOe KaKux-arbo
JPYTHX SIIEMEHTOB U 00J1aJaloT HauboJee MpoCcThIMU CBOMcTBaMu. Takue
YacTULB! ObUTH Ha3BaHBI JIeMEHMAPHbIMU, T.€. CAMBIMH TPOCTBIMH, HE
UMEIOIIMMU B ce0¢ HUKAKUX COCTABHBIX YacTeH.

IMocne Toro kak OBUIO YCTaHOBJIEHO, 4YTO aTOM HE SBISETCA
TOCIIEHAM «KHUPIIYHUKOMY» MHPO3JAHMs, a MMOCTPOEH U3 Ooliee MPOCTHIX
AIIEMEHTApPHBIX YaCTHII, UX MTOVCK 3aHSJI TIIABHOE MECTO B HCCIIEIOBAHUSIX
¢u3ukoB. Mcropusi oTKpeITHS (hyHIAMEHTANBHBIX YacTHI] Hadallach B
konre XIX B., koraa B 1897 r. anrmmiickuii ¢pusuk Jx. TOMCOH OTKPBIT
MIEPBYIO AIIEMEHTAPHYIO YaCTHUIy — JIIEKTPOH. VICTOpHUS OTKpBITHS BCEX
W3BECTHBIX CETOH AIIEMEHTAPHBIX YACTHUI] BKITFOUAET JBa 3Tara.

Iepewiti sman npuxoautcsa Ha 30—50-¢ rr. XX B. K navamy 1930-x 1.
OBLTH OTKPBITHI MPOTOH U (HOTOH, B 1932 I. — HEHTPOH, a CITyCTs YeThIpe
rojga — TepBas aHTHYACTUIa — TO3UTPOH, KOTOpas MO Macce paBHa
JJEKTPOHY, HO UMEET MOJIOKHUTEIILHBIN 3apsia. K KoHIly 3TOro mepuoja
CTaJI0 M3BECTHO O 32 3JIEMCHTApHBIX YacTHIAX, MPUYEM Kax/as HOBas
yacTuia ObUla CBsi3aHA C OTKPBITHEM MPUHIMITHAIBLHO HOBOIO Kpyra
(U3UYECKUX SBIICHUM.

Bmopou sman npuxoagwrcs Ha 1960-¢ TT., KOma OOIIEe YHCIIO
M3BeCTHHIX YacTull peBbicriio 200. Ha 3ToM aTare 0CHOBHBIM CPEICTBOM
OTKPBITHS W HWCCIEIOBAaHUS AIIEMEHTAPHBIX YaCTHI] CTaJM yCKOPUTEIH
3apsokeHHBIX  gacTtuil. B 1970-80-¢ TIT. TOTOK OTKPBITHH HOBBIX
AIIEMEHTAPHBIX YaCTHIl YCHIWICSA, W yYeHbIE 3arOBOPWIIM O CeMEHCTBaxX
JJIEMEHTApHBIX YacTHil, Ha maHHBIE MOMEHT Hayke u3BecTHO Oonee 350
JJIEMEHTAPHBIX YaCTHUI], PA3JIUYAIOIIMXCA MAcCOM, 3apsioM, CIIMHOM,
BPEMCHEM YKU3HU H €IIIe PAJIOM (U3NICCKUX XaPAKTESPUCTHK.

Bce osnemeHTapHBle YacTHIBI OOJIANAIOT HEKOTOPHIMH  OOIIMMU
croiictBamu. OJHO W3 HHX — CBOMCTBO KOPITYyCKYJISPHO-BOJTHOBOT'O
Jyalnu3Ma, T.€. HAJIMYUE y BCEX MUKPOOOBEKTOB KaK CBOWCTB BOJIHBI,
TaK ¥ CBOMCTB BEILIECTBA.

Jpyrum oOmuM CBOHWCTBOM SIBIISIETCS HANWYHE ITOYTH Y BCEX YaCTHI]
(kpoMe ¢GoTOHA M IBYX ME30HOB) CBOMX aHTUYACTHUIL. AHmuuacmuyvl —
3TO 3JIEMEHTapHBIE YaCTHIIBI, CXOXKHE C YACTHUI[AMHU 110 BCEM TMPU3HAKAM,
HO OTJIMYAOIINECS MPOTHUBOTIOIOXKHBIMHU 3HAKAMH 3JIEKTPUIECKOTO 3a-
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psAZa W MarHuTHOrO MoMmeHTa. [lociie OTKpBITHS OOJBIIOrO YHCIIAa
AHTUYaCTUll YYCHBIC 3aroBOPUIIM O BO3MOXHOCTH CYHICCTBOBAHUA
aHTHUBEIIECTBA M Jake aHTUMHUpA. [IpH CONMPHUKOCHOBEHMHM BEIECTBA C
AQHTHBEIIIECTBOM TIPOUCXOIUT TIPOIECC aHHUuSUIAyuY — TIPEBPAICHHUE
YACTHII U aHTHYACTUIL B (DOTOHBI U ME30HBI OOIBIINX SHEPIHil (BEIIECTBO
MpeBpaniaeTcs B U3IyUYCHUE).

Eme oaHuM BaXHEWIIUM CBOWCTBOM 3JIEMEHTAPHBIX YaCTHI]
SIBIIIETCS] MX YHHUBEPCAIbHAS B3aMMOIIPEBPAIAEMOCTh. JTOTO CBOWMCTBA
HET HU B MaKpO-, HA B METaMHpe.

Knaccuduxamsi 3jieMeHTAPHBIX YACTHIL. DJIeMEHTApHBIC YacTHIbI —
OCHOBHBIC «KHPIIHYUKKW», M3 KOTOPBIX COCTOMT Kak MaTepHs, TaKk H
nmoie. Ilpu o>ToM Bce dlIeMEHTapHBIE YacTHIBI HEOJHOPOIHBI:
HEKOTOPBIE U3 HUX SBJISIOTCS COCTAaBHBIMHU (IIPOTOH, HEHTPOH), a IPyrue
— HECOCTaBHBIMU (3JIEKTPOH, HEUTPHHO, (hOTOH). YacTHIIbl, KOTOPBIEC HE
SIBIIIOTCS COCTABHBIMU, Ha3bIBAIOT (DYHOAMEHMANbHBIMU.

B menmoM sneMeHTapHBIC YaCTHIIBI OOJIQJAIOT JOBOJBHO OOJBIIAM
KOJIMYECTBOM XapaKTepPHCTHK. HeKOTOphIe M3 XapaKTEPUCTHK TOJIOKCHBI
B OCHOBY KJIaCCH(DHMKAITHHN DJIEMEHTAPHBIX YaCTHII.

Tak, ogHON W3 BaXHEUIINX XaPAKTEPHCTUK YACTHIL SBISCTCSI HX
Macca. Macca 3JIeMEHTapHOM JaCTHITHI — 3TO Macca ee MOKOos, KoTopast
OTIpENEeNSICTCS TI0 OTHOIICHWIO K MAacce ITOKOS 3JIEKTPOHA, KOTOPHIHA, B
CBOIO OYEpe/b, CUUTACTCS CaMOM JIETKOM W3 BCEX YaCTHI, MMEIOITUX
Maccy. B 3aBHCHMOCTM OT MacChl TIOKOS BCE YacTHUIIBI MOXKHO
MOAPa3ASIUTh Ha HECKOJIBKO TPYIII:

* yacmuywl, He umeroujue maccol noxost. K 5Toit rpyrire 4acTui] OTHOCSIT

(hOTOHBI, IBIDKYIIHMECS CO CKOPOCTHIO CBETA;

* nenmownbl (0T «ICNTOC» — JISTKUI) — JIETKHE YaCTHIIBI (3JICKTPOH
1 HEHTPHHO);

* me30ubl (0T «ME30C» — CPETHHI, TMPOMEKYTOUHBIA) — CpEIHUC
YaCTHUIIBI C MACCOM OT OJIHOM JIO THICAYU MAaCC AJIEKTPOHA;

* bapuonwl (0T «0APOCY — THKEIBIN) — TSHKENbIE YaCTHIEI C MacCOU
0oJjiee TBICSIM MacC 3JIEKTpoHA (TIPOTOHBI, HEHTPOHBI, THIIEPOHHI,
MHOTHE PE30HAHCHI).

BTopoii BaxkHOH XapaKTEpUCTHKON SJIEMEHTAPHBIX YACTHII SBIISCTCS
dNeKTpUUYecKui 3apsanx. OH Bcerma kKpareH (pyHmaMEeHTaIbHOM
SIUHHMIIC 3apsiaa — 3apsiay dJeKTpoHa (—1), KOTOpBIH paccMaTpUBaeTCs
B KauyeCcTBE CAMHHUIBI OTCYETA 3apsoB. 3apsa YacTUI[ MOXET OBITh
OTpHUIATEIbHBIM, TOJIOXKHUTEIBHBIM 00 HyJeBbIM. Kak mpezmonararor
yYeHbIe, CYIISCTBYIOT TaKK€ YacTHIBI C JPOOHBIM 3JICKTPUUCCKHM
3apsAoM — KBAapKH, DKCIEPUMEHTATHHOE HAOIIOJCHUE KOTOPBIX ITOKa
HEBO3MOXHO.

TpeTeeld XapaKTEPUCTUKONW DIIEMEHTAPHBIX YACTHI[ CIIYXKHUT THII
GHU3UIECKOTO B3aMMOJOEUWCTBHSA, B KOTOPOM YYacCTBYIOT
dJIEMEHTapHBIE YacTUIlBl. 110 JaHHOMY TOKa3aTenro BCE MHOTrooOpasme
AIIEMEHTAPHBIX YaCTHI] MOYKHO TTOAPA3ACTUTD Ha TPH TPYIIITH:

102



1) adpomnwvt (OT «aHAPOC» — KPYITHBINA, CHUIIBHBIN), Y4acTBYIOIIUE B
9NIEKTPOMArHUTHOM, CHIILHOM U CJIa00OM B3aMMO/ICHCTBHY;

2) zenmompl, YyYacTBYIOIIME TOJIBKO B AJICKTPOMATHUTHOM H ClabOM
B3aMMOJCHCTBUH;

3) uacmuybt — nepenocuuku  g3aumooeiicmeuti. Yactmmpr  —
TIEPCHOCYMKH ~ B3aUMOJICHCTBHH  HEMOCPEICTBEHHO  OOECIICUHBAIOT
B3amMojelicTBie. K HUM OTHOCATCS (OTOHBI — TIEPEHOCUHKH
AIIEKTPOMATrHUTHOTO  B3aUMOZEWUCTBHS, TJIIOOHBI — TIEPEHOCUHKH

CHUJIFHOTO  B3aWMOJEWUCTBHS, TSDKENblE  BEKTOPHbIE  OO30HBI —
MEPEHOCYNKH  CIa00oro  B3aMMOJCHCTBUS. — BpICKasblBaeTCst — Takke
NPEANoJIOKEHHEe O  CYIIECTBOBAHHMM  TPAaBUTOHOB  —  YaCTHII,
00eCIeurBaroIMX rPaBUTAIIMOHHOE B3aUMO/ICHCTRYE.

UeTBepTOil OCHOBHOM XapaKTEPUCTUKOM 3JIEMEHTApHBIX YacCTHI]
BBICTYITACT B P € M 51 WX JKU3HU, KOTOPOE OIPEJIENICT UX CTaOUIBHOCTh
Wi HecTaOWinbHOCTh. [l0 BpEeMEHM JKM3HM YACTHIIBI JICNIATCS Ha
CTaOMIbHBIE, KBa3UCTAOMWIbHBIE KM  HeCTaOWIbHBIE. BOJBIIMHCTBO
3/IEMEHTAPHBIX YACTHII HECTAOMITBHO, BPeMsl MX XKH3HH cocTapisier 107 '—
10** ¢, T.. HECKONBKO MHKPOCEKYHH. CTaGHIbHbIC YaCTHIBI HE
pacmamatoTcst umTenbHoe BpeMs. OHH  MOTYT CyIECTBOBaTh OT
6eckoneurocty 10 107 ¢. CTaGHIBHBIME YaCTHIIAMH CIHTAIOTCS (POTOH,
HEHTPUHO, HEWTPOH, MPOTOH M 3JICKTPOH. KBasWCTaOMIILHBIC YaCTHIIHI
pacmajaroTcsi B pe3yJbTare  JJEeKTPOMarHUTHOro ©  criaboro
B3aMMOJICUCTBUI, HHA4Ye WX HA3BIBAIOT pe3oHancamu. Bpems >Xu3HU
pesoHarcoB coctasmser ot 102! 10 107 c.

Baxnelmeil XapakTEpUCTUKOW  4acTWll  SBJIAETCA CHUH —
COOCTBCHHBII MOMEHT KOJIMYECTBA JBW)KCHUS (MMITyJIbCa) YacTHIbL B
KJIACCHUYECKOW MEXaHUKE TaKasl BEIMYMHA XapaKTePU3yeT BpaIlICHUE Tela,
HampuMep BoiYkKa. Ho OyKBambHBIA IIEPEHOC 3TOTO TIOHATHS Ha
MHUKPOYACTHUIIBl TEPSET CMBICH, TOCKOIBKY JJIEMEHTApHBIE YaCTHUIIBI
HEBO3MOXHO TIPEJICTABUTH BPAIAIOIINMHUCS KPOXOTHBIMH IIapukaMu. B
(¢U3UKEe CHFH HMHTEPHpPETHPYETCS KaK BHYTPEHHSS CTETeHb CBOOOIBI
YaCTHIIBI, 00ECTIEYNBAIOIIAs €1 TOTIOIHUTENbHOE (PH3MIECKOe COCTOSHIE.
B ornmdme ot Kaccuueckoro MOMEHTa KOJIMYECTBA JABMKEHHUS, KOTOPBII
MOKET MPUHUMATH JIIOObIC 3HAYCHUS, CIHH NMPUHUMAET TOJBKO MSTh
BO3MOXHBIX 3HaueHHH. OH MoxkeT paBHATBCA wenomy (0, 1, 2) wmm
nomyuenomy (1/2, 3/2) umcmy. CBoiicTBa M TIOBEICHHE YaCTHIL
CYILIECTBEHHO 3aBHUCAT OT TOTO, LIEJOE WM TMONYIEI0e 3HAUYCHHE MMEET
uX cruH. YacTUIpl ¢ TONYIEIBIM CIIMHOM Ha3bIBAOTCS (DepPMUOHAMU, a C
EJIBIM CITMHOM — 0030HaMH.

DepmuoHbl — 3TO HE YTO WHOE, KaK YaCTHIIbI BEIIECTBA, KOTOPHIE
XOTS ¥ 00JIaAat0T BOTHOBBIMU CBOWCTBAMH, HO B KIIACCHYECKOM TIpe/esie
BOCIIPUHHIMAIOTCSI KaK HCTUHHBIE YacTHWIbl. K HUM OTHOCSTCA Takue
W3BECTHBIE YACTHIBI, KaK OJIEKTPOHBI, IPOTOHBI, HEHTPOHBI, CIHUH
KOTOPBIX paBeH 1/2. M3BecTHa 4YacTHIa, CIIMH KOTOpO# paBeH 3/2, —
omera-ruriepoH. Bce 3T dacTHmbl 0071afal0T CBOWCTBOM, HMMEIOLIHM
XapakTep
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3aKOHa: YaCTHllbl C IOJYLCJIBbIM CIIMHOM MOI'YT HaxXOIUTbLCA BMECTC
JIUIIb TIPH YCIIOBUH, YTO UX (DU3MUYCCKUE COCTOSHUSA, T.€. COBOKYITHOCTD
XapaKTepPU3YIOIIUX YaCTUILy MapaMeTPOB, HEOJMHAKOBHI. JIaHHEIN 3aKOH
B KBAaHTOBOM MeXaHWKE HasbIBaeTcsl zanpemom Ilayau. Ecam OBl 3TOTO
3ampeTa HE CYIIECTBOBaJlo, TO €II€ B TEpBble MIHOBEHUS
CyllecTBOBaHWA Hamed BcenenHoii oOpa3oBaBiInecs  YaCTHIIBI
BEIIECTBA CIUIUIMCH M MPEBPATWIINCH B 0ojiee WIM MEHee OIHOPOIHOE
«KeJe», He TII03BOJIMB O00pa3oBaThCAs COBPEMEHHOM CTPYKTYpPHOI
Bcenennoii.

bo3ombl — 3TO KBaHTHI TIOJIEH, KOTOpbIE XOTS M 00JIagaroT
KOPITYCKYJISIDHBIMU ~ CBOMCTBaMH, OJIHAKO B KJIACCHYECKOM IIperernie
BeICTymaroT Kak moiisi. Ha wux 3amper Ilaymu He pacmpocTtpansercs.
[Tpumepom 0030HOB CITYKUT (HOTOH, CIIMH KOTOPOTO PaBeH 1, U ME30H,
cnuH KoToporo paseH 0. Bo3MOXKHO, CYIIECTBYIOT YaCTHUIIBI CO CIIMHOM 2
— I'PaBUTOHEI.

Bce  nepeuncieHHblE ~— dJ€MEHTApHBIE  YACTHUIBI  SIBJISIOTCA
MepeHOCYNKaMHU (DU3NIECKUX B3aHMOICHCTBUM.

Teopusi kBapkoB. B cepegune 60-x 1T. XX B. YHCIIO OTKPBITBIX
aJIpOHOB TIPEBBICMJIO COTHIO. B CBSI3M C STUM BO3HHUKIA THUIIOTE3A,
COTJTACHO KOTOpOW HaOIIOmaeMble YaCTHIEI HE OTPAXKAIOT MPEIeTbHOTO
YPOBHS JACTUMOCTH MaTepuu. Ha ocHOBe 3TO# THITOTE3Bl ObIIa co3IaHa
Teopuss KkBapkoB. Ee aBropamm cramm ¢usuku KamudopHuiickoro
yHuBepcuteta M. TI'emn-Mann u k. LlBeir. TepMuH «kBapk» OHU
nozauMcTBoBanu u3 pomana JDx. Jxoiica «Ilomuaku no ®uUHHETaHY»,
repor0 KOTOPOrO CHHUJICS COH, B KOTOPOM JICTAIM YallKu M KpUYaJIH:
«Tpu kBapka ans muctepa Mapkal!». Camo 1o ceOe CIIOBO «KBapK» HE
HMMEET KaKOro-JIMOO CMBICIIOBOTO 3HAYCHHS M B TIEPEBOJIC C HEMEIKOTO
SI3bIKa OHO O3HAYaeT «4eIyXa», HO aBTOPhl TEOPUHU MOHHMMATIHM €ro Kak
THUIIOTETHICCKI MaTePHAIBHBIM OOBEKT, CYIIIECTBOBAHHE KOTOPOTO €IIe
HE OKa3aHo Haykod. MiMes dhopMy THIOTE3bI, KBApKOBas TEOPHSI TEM HE
MEHEE MO3BOJIMJIa CUCTEMATU3UPOBATh U3BECTHBIE YACTUIIBI M TIPEACKa3aTh
CYILIECTBOBAHUE HOBBIX.

OCHOBHBIC TIOJIO)KCHHSI TEOPHHM KBAapKOB  3aKJIFOYAIOTCS B
CIIEYOMEM. AapOHBI COCTOSIT M3 00Jee MEJIKUX YacTUI] — KBapKOB,
KOTOpbIC TMPEJCTABISIOT COOOW WMCTHHHO 3J€MCHTApHBIC YaCTHUIBI U
MO3TOMY OECCTPYKTYpHBL. [JaBHass OCOOEHHOCTh KBapKOB — WX
JIpOOHBIN 3neKTpryeckuil 3apsn. KBapku MOTYT COCAMHSATBCS JPYT C
JPYyroM JIByMsl crioco0amMu — mapamu U Tpoiikamu. COeIMHEHUE Tpex
KBapKOB MPHUBOJIUT K 00pa30BaHUIO 0aPHOHOB, KBapKa M aHTHKBApKa —
K 00pa3soBaHHIO ME30HOB, TPEX AaHTHUKBAPKOB — K O0Opa30BaHHIO
aHTHOApPHOHOB. BONBIMUHCTBO  OOpa3yloONmUXCS YACTHIl  SBIITIOTCS
0apHOHHBIMH W ME30HHBIMH pe-30HaHcamH. [Ipm TakoM CoemuHEHUH
TpOOHBIE 3aps bl CYMMHPYIOTCS JI0 HYJIS FUTH €THHHUITBI.

KBapku pazaugaroTcss apoMatroM HM IIBETOM. Apomam KBapKa HE
AMEET HUKAKOTO OTHOIICHHS K apoMaTy, IIOHMMaeMOMy OYKBalIbHO (T.c.
KaK apoMar IBETOB, IyXOB W T.N.), 3TO €ro ocobas dusnieckas
xapakrepuctuka. CyIecTByeT IIECTh BUAOB KBAPKOB, Pa3IUYarOIIMXCS
apoMaToM:
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u (up — Bepxuwuii), d (down — HKHUIA), s (strange — CTpaHHbIH), C
(charm — ouapoBanue), b (beauty — mnpenects), t (top — BepxHHIT).
Nx 0003Ha4ar0T epBhIMU OyKBaMU CBOMX Ha3BaHUH.

Kpome Toro, cumraercs, 9To KaKJblii KBapK MMEET OJMH UX TpeX
BO3MOXHBIX  I[BETOB, KOTOPBIE CaMHMH  YYEHBIMH  BBIOpAHBI
MPOM3BOJLHO; KPACHBIHN, 3€J€HbIA, CUHUM. Takke MOHSATHO, YTO LBET
KBapKa He MMeeT HUKAKOT0 OTHOIIEHHS K OOBITHOMY ONITHYECKOMY IIBETY
B Makpommpe. LIBeT kBapka, Kak W apomar, — YCIIOBHOE Ha3BaHWE IS
onpeeiaeHHON (PH3UYECKON XapaKTEPUCTHKHU 3THUX YacTull. LIBeT kBapka
MIPAKTHYECKH O3HAYaeT Pa3HOBUIAHOCTH «3apsia» CHIBHOTO SIIEPHOTO
B3aMMOJCHCTBHS. «3apsm» CHJIBHOIO B3aMMOACHUCTBHS B  (pH3mKe
AMEHYETCS «IIBeTOM». KaskIpIii KBapK MOXKET OBITh HOCHUTEIEM OIHOTO W3
TPEX OCHOBHBIX «3apsIOB», WU IIBETOB, — CHHETO, 3€JICHOTO,
KpacHOro. MHade TOBOpS, KaKIOBIA KBApK MOXKET HMEThb «3apsimy
KpacHOTO IIBETA, WM «3apsi» CHHETO I[BETa, WM «3apsm» 3eJICHOTO
nBeta. [ToHsTHE 11BETa OBIIO BBEIICHO, YTOOBI HE OTKA3bIBATHCS OT 3aIpeTa
Ilaymm, Tak Kak B OapWOHHBIX W aHTHOAPHOHHBIX YaCTHIAX KBapKH
OIHOTO apoMara dYacTO OKa3bIBaJUCh BMecTe. Hampumep, mpoTOH
SIBJIIETCS KOMOWHAIMEH KBapkoB uud, a HelTpoH — udd.

Kaxmnomy KBapKy COOTBETCTBYET AHTHKBAPK C MPOTHBOMOJIOKHBIM
1IBETOM (QaHTHUKPACHBIM, aHTU3EIEHbIH U aHTUCUHUI). Takum o0Opasom,
6 KBapKkOB W 6 aHTHKBApKOB, T.e. 12 (yHAaMEHTAJIbHBIX YaCTHII,
MpHU3BaHbl OOBSACHUTH TIOYTH BCE MHOTroOOpa3We 4YacTHIl, KpOME
JIETITOHOB.

[Ipy 00beIMHEHUH KBapKOB M aHTHKBAPKOB JIOJDKHBI BBITOJIHATHCS
JIBa YCIIOBHUS:

1) cymMapHBIH DJIEKTPUUYECKUM 3aps] KBApKOB B aJpOHE JOJDKEH
OBITh IIEJIOYHCICHHBIM, CKOMIICHCHPOBAHHBIM JI0 HYJIS WM €IWHUIIBL,

2) KBapKH, COCTUHSIIOIINECS B aIpOH, JOJDKHBI IOJTHOCTBIO KOMIICH
CHUPOBaTh CBOHW ITBETOBBIC 3apsibl M YAOBJICTBOPSATH IPHU3HAKY OECIIBET
HocTH (KoH(paitaMeHT). VX 11BeTa («3apsapl») COSIHHIIOTCS TaK JKe, KakK
B OITHKE, TIE CIIOKCHHE KPACHOTO, CHHETO M 3€JICHOTO IaeT Oelrblit
(OGecuBeTHBIN) MBET. bemplii BET JaeT CyMMa KpacHOTO, 3€JIEHOro, CH
HET0 WJIM KPaCHOTO — aHTHKPACHOT0, CHHETO — aHTHCHHETO | T.IT.

Kpapkn o0bemMHSIOTCS MeEXIy coOoM  Omarojmaps CHIBHOMY
B3auMozeiicTeuio.  IlepeHocuMKaMu  CHUJIBHOTO  B3aUMOJIEHCTBUS
BBICTYTIAIOT TJIFOOHBI, KOTOpPhIE KaK OBl «CKJICHBAIOT» KBAPKH MEXIY
coboit.  Ilpemmomaraercsi, dYTO KBapKH  y4acTBYIOT TaKXke B
AIIEKTPOMATrHUTHBIX W CIIAOBIX B3aUMOJCHCTBHAX. B 3lekTpoMarHUTHOM
B3aMMOJICHCTBIY KBapK{ HE MEHSIOT CBOETO I[BeTa M apomara. B crmabbix
B3aMMOJICHCTBHUSIX KBAPKH MEHSIOT apoMaT, HO COXPAHSIOT ITBET.

Jonroe BpemMs ydeHbIe IBITAINChL OOHAPYKHTH KBapKd B
MHOT'OYHCJICHHBIX 3KCIIEPUMEHTAX, JOBOJS TOYHOCTh U3MEPECHHH B HHUX
JI0 OYEHb BBICOKMX 3HAYEHHWH, HO CAeNaTh 3TOTO HE YJAJIOCh. YUYEHBIM
NPHMILIOCh MPH3HATh, YTO 3aKOHBI HAIIEr0 MHpa  3amperiaroT
CYIIIECTBOBAHUE OT/IEIBHBIX YACTHI] C APOOHBIM SIIEKTPHUYCCKUM 3apsAI0M.
Opmnako B 1969 r.
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B Cmeudopackom yuusepcurere CIIIA ObIH TPOBEACHBI OIBITHI,
JIOKA3aBIIHe CYIIECTBOBAHWE KBApKOB. B X0Je OSKCIEPUMEHTOB TPH
OoMOapAUPOBKE DIIEKTPOHAMHU IPOTOHOB ObMO OOHAPYKEHO, YTO
DJIEKTPOHBI KaK OBl HAllETald Ha TBEPALIE KPOXOTHEIE BKPAILICHMS H
OTCKAaKUBAJIM OT HHUX IIOJ CAMBIMH HEBEPOATHBIMU YIIaMH. YUYeHBIE
IPEIIOI0KIIN, YTO 9TH TBEPALIE BKpaIUIEHUS W OBUIM KBapKaMmu. B
HACTOSIIIIEE BpEMsl TEOPHS KBapKOB IIPOJO/DKAET Ppa3BUBAThCA U
YTOYHATBCS,  IIOPTOMY €€  HeNb3s  CUYMTaTh  OKOHYATEJIbHO
c(hopMHUPOBaHHON.

5.2. IBuxxeHue u pmnsnyeckoe B3aumoaencTeme

Cpsi3b, B3aUMOACWCTBHC H JBIDKCHHE IIPEIACTABIIET COOOM
BOXHCUIIINE aTpHOyThIl MAaTCpHH, 0O€3 KOTOPBIX HEBO3MOXKHO €€
cymiecTBoBaHuME. Jloroe BpeMs B HAYYHOH KapTHHE MHUpa BEAyIas poib
OTBOIMJIACH JBIDKEHMIO. OHO CUMTAIOCh Ba)KHEHIICH XapaKTCPHCTUKOU
MaTepud. B IIMPOKOM CMBICIE IBIDKCHHE TPAKTOBAIOCH Kak Jt00oe
W3MEHEHHe, TpOWcXofsamee B mpupore. Ho B ¢usmke IBIOKCHHE
MTOHUMAJIOCh KaK MEXaHHYeCKOe IepeMeIeHre, N3MCHEHHE TOJI0KCHHS
TeJa B IPOCTPAHCTBE ¢ TCUCHHEM BPEMEHH OTHOCUTEIBHO BBIOpPaHHOM
TOYKH OTcyeTa. IIpu ATOM MpH3HABAJIOCh, YTO B MHPE CYILIECTBYIOT U
apyrue (OpMbl IBIDKCHHS: OHMOJIOTHUESCKAs, COIMAIbHAS, XHMHYECKas,
TEOJIOTUYECKast U Jp.

HecmoTps Ha kauecTBeHHOE pa3HOOOpasue, y BceX (OpM JIBIKCHHUS
ecTh ofHa oOmiast 4yepra. Bce OHM CBOIATCS K B3aUMOJICHCTBUIO TEN,
KOTOpO€ OOYCIIOBIMBACT COCAWHCHUE PA3UYHBIX MaTEPHUATBHBIX
JJIEMEHTOB B CHUCTEMBI, X CTPYKTYPHBIC CBS3W M KOHTAKTHI C JAPYTHMH
MaTepUAIbHBIMA CHCTEMaMH. B3anmMonelcTBHe — yHHBEpCaTbHAs
dbopMa IBWKCHHS W PAa3BUTHSA, OHO ONPEACISICT CYIIECTBOBAHHUE U
CTPYKTYPHYIO OpraHU3alldi0 JIF0OOW MaTepHallbHON CHCTeMBbl. Takum
obpa3oM, TOJydaeTcsi, YTO BCE CBOMCTBAa TN MPOWU3BOAHBI OT
B3amMopericTBuil. J[nsg Bcskoro oOBEKTa CYIIECTBOBATH — 3HAYHT
B3aMMOJICHCTBOBATh, T.€. KaKUM-JIMOO 00pa3oM MpOSIBIATH CeOsS IO
OTHOIIICHHIO K JIPYTHMM TejaM, HaXOIWUThCSI C HHUMH B OOBEKTHBHBIX
OTHOIIICHUSX.

BsammMopneiicTBre TpeACTaBIsIET COOOH  pa3BEepTHIBAIOLIUICA BO
BPEMEHH U IPOCTPAHCTBE IPOLECC BO3ACHCTBHS OJHHX OOBEKTOB Ha
JIpyrue myTeM oOMeHa MaTeprel U JBIKeHHEM. B3anMoeiicTBie Beerma
BBICTYTIACT KaK JBIDKEHHE MAaTEPHH, a JIF000E ABIKCHHE BKITIOYAeT B ceOs
pasmuyHBIE BHIBI B3amMMOACHCTBHA. I[lo cymecTBY, 3TH TOHATHA
COBTIAJIAIOT, XOTS YaCTO YIOTPEOJISIOTCS B pa3HBIX KOHTeKCTaX. Korma Ml
TOBOPHM O JBIKEHHH, TO WMEEM B BHAY HE CTOJHKO BHYTPCHHHE
HM3MEHEHUS, OCHOBAHHBIC Ha CTPYKTYPHBIX B3aMMOJICHCTBUSIX 3JIEMEHTOB
CHCTEMBI, CKOJIbKO BHEIITHEE MPOCTPAHCTBEHHOE TepeMelleHue Te, TJie
B3aMMOJICHCTBHS Kak OyATO He BUAHO. Ho eciu B3MIsSIHYTh TIy0ke, TO U
MIPH  TPOCTPAHCTBECHHOM IIEPEMEIICHUH TeNI 00s3aTebHO ©CTh UX
B3aMMOJICMCTBUE C OKPYKAIOIICH Cpeol U MaTepHAIbHBIMU TMTOJISMU, B

pe-
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3yJbTAaTE YEro W3MEHSIIOTCS CBOWCTBa Tel. He cylmecTByeT Takoro
JBIDKEHUS, B COJCP)KAHHM KOTOPOro HE OBUIO OB B3aMMOICHCTBHS
3JIEMEHTOB Matepuu. B TO ke BpeMs BCSIKOE B3aMMOJICHCTBHUE BHICTYHACT
KaK OIPEIEIICHHOE N3MEHEHHE U IBH)KEHUE.

O6was xapaktepmcTuka u3ny4eckoro B3amMoaencrems

Omnucanue mporiecca B3aUMOJCHCTBYS, PACKPhITHE €r0 MEXaHH3Ma U
(opM TPOSIBIICHHS] COCTABISIFOT OJHY W3 LEHTPAIbHBIX 3a7a4 BCei
¢m3uku. B KoHTekcTe 3TOH 3amadyn B Hayke c(OpMHpOBaINCH I1Ba
Pa3TMYHBIX criocoba OTTHCAHUS MeXaHn3Ma (ms3myaeckoro
B3aUMOJICHCTBHUS, OCHOBBIBAIONIMECS HA MPUHIMNAX JATbHOJCUCTBUS U
OnMU3KOIEHCTBYSI.

HUcropuuecku TICPBBIM OBLI copMyupoBaH NpUHYUn
danvrooeticmsus. Kak ObUto OTMEUeHO paHee, ero aBTopoM ctai .
Hp10TOH, KOTOPHIA ¢ TOMOIILIO JAHHOTO MPHHITUIIA MBITAICA 00BICHUTH
MEXaHU3M JICUCTBHS TpPaBUTAIMOHHBIX CHI. COrJacHO MPUHIIUITY
JNATBHONCHCTBUSL  B3aUMOJICUCTBUE ~ MEXKIY  TEIaMH  MPOUCXOIUT
MIHOBEHHO Ha JIFOOOM pacCTOSHHH, 0€3 KaKMX-TH00 MaTepHaIbHBIX
HOCHTEJECH M TTOCPEITHUKOB (ar€HTOB B3aUMOJICHCTBUS).

B XIX B. ObIT CHOpMYTHPOBaAH npunyun OauzKooeticmausi, KOTOPEIA B
HACTOsIIIIee BPEMsI CYILIECTBYET B JIByX BapHaHTax. [IepBblii BapHaHT ObLT
npeasiokeH M. @apajeeMm, KOTOPBIA CUWTal, YTO B3aUMOJECHCTBHUE
MEXKIY TellaMH TIEPEHOCHTCS MOJIEeM OT TOYKHM K TOYKE € KOHEUHOU
ckopocteio. B XX B. mpuHIMT OJIM3KOACHCTBUSA OBUT YTOYHEH, B €T0
COBPEMEHHOM BapUaHTE YTBEPIKAACTCS, YTO KaKI0e (YHIAMEHTAIBHOS
(usruecKkoe B3aUMOJICHCTBUE MEPEHOCUTCS COOTBETCTBYIOIIUM ITOJIEM
OT TOYKH K TOYKE CO CKOPOCThIO, HE IMPEBBIIIAIINICH CKOPOCTh CBETA B
BaKyyMe.

OObMHO TIPU (U3UYCSCKOM B3aMMOJCHCTBUM MEXIY JBYMS TElIaMHU
MMPOMCXOANT YACTUYHBIA OOMEH WMITyJhcOM U JHeprued. FEcmu
paccMoTpeTh 3TOT Tpoliece Ooliee NETambHO, TO MbI YBUJIUM, YTO B OJMH
MOMEHT BPEMEHH TIEPBBIA 0OBEKT TOTEPSUT IO MMITYJIbca U SHEPIHH, a
BTOPOH OOBEKT B CICAYIOIMHWNA MOMEHT BpeMEHH WX MpuoOpen. B
MPOMEXKYTKE MEX]Ty TIEPBHIM U BTOPHIM MOMEHTAMH BPEMEHU UMITYJIEC
W DHEPrus JOJDKHBI NPHHAICKATH KAKOMY-TO TPETHEMY MaTepHATLHOMY
O0BEKTY — TOCPEIHUKY, KOTOPBIA JIOJDKEH MEPEMECTUTHCS OT MEPBOTO
00BEKTa KO BTOPOMY, 3aTPAaTUB Ha 3TO KAKOE-TO BPEMsl.

Ha He0odbIIMX pacCTOSHUSAX 3TUM JOIMOJIHUTEILHBIM BPEMEHEM
MOKHO TNpeHeOpedb. Tak, Korja Mbl HAKUMAEM KHOIKY BBIKJIFOUYATEIIS,
CBET /Il HAaC 3aropaercsl MPaKTUYECKH MIHOBeHHO. OJTHAKO YTOOBI CBET
nomen ot ConHua 10 3emity, TpedyeTcs yKe OKOJIO 8§ MHUHYT, T.€. BpeMs
JUTSL TIEPEHOCA B3aUMOJICHUCTBYSI CTAHOBHUTCS 3aMETHBIM.

Takum 00pazom, ¢ TOUKH 3pEHHSI COBPEMEHHON HAyKH (HH3HUECKOE
B3aUMOJICHICTBHE BCET I MOJUMHSICTCS IPUHITHITY OJTM3KOJICHCTBHS, T.C.
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HUIACT C HCKOTOPBIM 3amna3bIBaHUCM. Ho Bo wMmHOrmx 3ajJadax,
OIMUCBIBAIOINX MEXAHWYCCKHUE IPOLCCChl ¢ MCIJICHHO IABMXKXYHIUMUCH
00BbeKTaMH, STHM 3ala3IbIBaHHEM MOXKHO MpeHeOpeub U MPUOIHKEHHO
cunTath ero HyleBbIM. CIefoBaTelNbHO, MHOTHE MPOIECCHl MOXKHO
OTIHCHIBATh, UCTIONB3YSI MPUOIMKEHHBIN TIPHHITAT JaTbHOACHCTBHSL.

B XX B. ¢wm3mka cMmoria eme TiayOke TPOHUKHYTH B TaWHBI
(M3UYECKOTO B3aMMOJICHCTBUS, TIOHSATH €r0 MEXaHW3M Ha YpPOBHE
MIPOIIECCOB, MPOUCXOJSIINX B MHKpOMHpE. TakKe yAaIoch CBECTH
MHOTOYHMCIICHHbIE BHIBI B3aUMOJICHCTBUI, W3BECTHBIE B (QU3HKE, K
HEOOJIBIIOMY YUCTY (PYHIAMEHTAIBHBIX (DU3UUCCKUX B3aUMOJICHCTBUIL.
JIroOble (OpMBI IBWKEHHS, H3ydacMble (HU3HMKOH, €CTh TMPOSBICHHE
TIIyOMHHBIX CBOWCTB MaTepUM — TaK Has3bIBaeMbIX (pyHIaMeHTaIbHBIX
(GU3NYECKUX ~ B3aUMOJACUCTBHNA. OJTO  CHJBl  T'PaBUTAIMOHHOTO,
AIIEKTPOMAarHUTHOTO, CUIIFHOTO U CIIa00ro B3aMOICHCTBHA.

B OCHOBE KaX]I0TO (hyHIaMEHTATBHOTO (hu3HUECcKOro
B3aUMOZEUCTBUS JISKUT W3HAYAJIBHO IMIPUCYIIEE BEIIECTBY 0C000€
CBOHMCTBO, TPHPOAY KOTOPOTO YAACTCS BBUICHUTH JIMIIL B XOJE
JIAJTbHEUIIINX MCCIIEIOBAHUM TTPUPOBI BEIIECTBA M BakyyMa. B kauecTse
HOCHTENSI CIOCOOHOCTH YacTHIl K B3aWMOJEHCTBHIO, a TaKKe
KOJIMYECTBEHHOM MEpOd CaMoro B3aWMOJCUCTBUS CIIYXHUT TOHSTHE
3apsina. Kaxmas gacTria n3Ha4anbHO 00JIaIaeT OJHAM FUTH HECKOIBKUMH
3apsijaMi, TpUYeM  MEXIy Cco0ol  B3aMMOJIEHCTBYIOT — TOJBKO
OJIHOTUITHBIC 3aps/bl, a 3apsabl pa3HBIX THIIOB JPYr Jpyra «He
3aMeuaroT». HanMeHbliee AUCKPETHOE 3HAYCHHE 3apsiia — K8AHM —
Ha3bIBAIOT CIMHUYHBIM 3apsiioM. Cuiia B3aMMOJICHCTBHS BO BCEX CITydasX
MPOTIOPIIMOHANIbHA TPOM3BECHUIO 3apsIOB JBYX B3aMMOJICHCTBYIOIINX
YacTuil, 00Jiee CII0KHO OHA 3aBUCUT OT PACCTOSIHUS MKy YaCTUIIAMHU.

CormacHO COBpPEMEHHBIM TPEACTABICHISM JTI000€ B3aUMOAEHCTBHE
MIPOMCXO/ANUT B COOTBETCTBUH C MPHUHIMIIOM Onm3koaercTBus. [losTomy
B3aMMOJICWCTBHE IJIIOOOTO BUAA JOJDKHO MMETh CBOETO (hHU3UYECKOTO
areHra, 0Oe3 TMOCpeNHWKAa OHO HE TMPOTeKaeT. B ocHoOBe Takoro
TpeOOBaHUS JIKUT TOT (PAKT, YTO CKOPOCTh TeEpenadrd BO3ACHCTBHSA
orpaHnueHa (yHIaMEHTAIFHBIM TIPEIEIOM — CKOPOCTBIO CBETa.
Bozneiicteue nepeaaeTcs qepes cpeny, Pa3aeNsIoNLyio
B3aUMOJICHCTBYIOIIME YaCTUIIBL. TakoW Cpelodl SBIETCS BakyyM,
KOTOPBIN B OOBIJICHHOM IPEJCTABICHUH acCOIMUPYETCs ¢ MycToToi. Ha
caMoOM Jielle BaKyyM — 3TO peaibHas (pu3uyeckas cucrema, moje ¢
MUHHMAQJIBHOW SHepruedl. M3 HEro MOXHO IOJIy4duTh BCE JPyTue
COCTOSTHUS TTOJISL.

Hns co3manmst Momenu (PU3MUECKOTO B3aMMOAECHCTBUS HY)KHO
BCIIOMHHTH, YTO MaTeprsi MOKET OBITh pa3elieHa Ha IoJie W BeIEeCTBO,
KOTOpBbIE COOTBETCTBEHHO ITPEJCTABICHBI YaCTUIIAMHU-0030HAMH W Hac-
turamMu-pepmuonamMu. B mportecce  GM3MYECKOTO  B3aMMOACUCTBHUS
BCETZIa YYaCTBYIOT TOJBKO YaCTHIBI-hePMUOHEI (JaCTHIIBI BEIECTBA), a
TIEPEHOCSAT B3aUMO/ICHCTBHE YACTHITBI-0030HEI (KBAHTHI ITOJICH).
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Takum 00pa3zoM, Teopust (U3NIECKOI0 B3aUMOJICHCTBHS HUCIIOIb3YET
CJIeIYIOIIYIO MOJIeTh IpoIlecca:

* 3apsaa-(hepPMUOH CO3JIaCT BOKPYT YaCTHUIIBI TOJIE, MOPOXKIAIOIIEE
MIPUCYIIE €My YacTUIBI-0030HBL. 3aps YacTHIEI BO3MYIIAET
BaKyyM, M 53TO BO3MYIICHHE C 3aTyXaHHEM IiepedaeTcs Ha
OTIpeNIeJICHHOE PACCTOSHUE;

YACTHUIIBI TIONIS SIBJISTIOTCS BHPTYAIGHBIMA — CYIINECTBYIOT OYEHB
KOPOTKOE BpeMs M B SKCITEPUMEHTE HE MOTYT OBITH OOHAPYKCHBI,

* OKa3aBIIMCh B paJWyce IEHCTBHUS OHOTHITHBIX 3apsIoB, B
peallbHble  YACTHMIBI ~ HAYMHAIOT  CTAOMJIBHO  OOMEHHBATBHCS
BHPTyalIbHbIMK 0030HAMH: OJHA YACTHIIA UCIyCKaeT OO30H U TYT
K€ TOIJIOMIAeT HACHTHUYHBIA OO030H, HCIYIIEHHBIH YacTHIICH-
MapTHEPOM, U Ha00OPOT;

* oOMeH 0o30HamMHu  co3maeT  AhGEKT  TPUTHKEHUS — WIH
OTTAJIKHBAHUSA YaCTHII-XO35CB.

TakuMm 00pa3oM, KaKIOM 4YacTUIle, YYacTBYIOIIEH B OJHOM W3

(hyHIaMEHTAITLHBIX B3aHMOJICHCTBHIA, COOTBETCTBYET CBOSI O030HHAS YaCTHIIA
— MEePEHOCYHK B3aNMOJIEHCTBUSI.

Tunbl B3aumoaeucTBun

Paccmotpum roxpooHee CYIIECTBYIOIINE (hm3uueckue
B3auMOJCHCTBYSA. [ Ka)KI0ro B3aUMOISHCTBHS MOXKHO Ha3BaTh cdepy
€ro MpHUMEHEHHS W 3HAaUCHHE i1 CTpoeHms BceneHnHou, 3apsm —
HOCHTENb B3aMMOJCHUCTBHS M YaCTHITy — IEPEHOCUMK B3aUMOJICHCTBHSA,
pe3yIbTaThl B3aMMOJCHCTBHS, MECTO CPEOU APYTHMX B3aUMOACHCTBHM, a
TakKe OCOOCHHOCTH, OTIMYAIOIIHAE OT JPYTUX (QYHIaMEHTAITBHBIX
B3aMMOJICCTBUH.

I'paBuTaIIMOHHOE B3aUMO/IeiiCTBHE TTIEPBBIM U3 BCEX N3BECTHBIX CETOMHS
(hyHIAMEHTAIBHBIX B3aMMOACHCTBUI CTaJ0 MPEIMETOM HCCICIOBAHMS
VYEHBIX. B Kiaccuueckoi Hayke OHO OMHUCHIBACTCS 3aKOHOM BCEMUPHOTO
TATOTEHUS, COTJIACHO KOTOPOMY MEXKAY ABYMS TEIaMH CYIIECTBYET CHIIA
MIPUTSHKEHHS], KOTOPAasi MPSMO TTPOTMIOPIIMOHAIBHA MPOU3BEICHUIO UX Mace
1 o0OpaTHO MPOMOPLHOHATbHA KBAApaTy PACCTOSHHUS MEXKIy HUMH.
Orcroma ciemyer, 4YTo Jo0as MarephalibHas YacTHIA — SIBISCTCS
HMCTOYHUKOM TPaBUTAIMOHHOTO B3aMMOJCHCTBHS M WCIBITHIBACT €r0 Ha
cebe. Ilo wmepe yBenwueHWs MAacChl BEIIECTBA TPABUTAITMOHHBIC
B3aMMOICHCTBUS BO3pacTaroT, T.C. geM Oopire Macca
B3aNMO/ICUCTBYIOIIHNX BEIIECTB, TeM CHUJIbHEE JICUCTBYIOT
TPaBUTAIIMOHHBIE CHJIBL.

['paBHTAalIMOHHOE B3aMMOCHCTBHE SIBISETCSA HamboJiee CIaObIM U3
BCEX HM3BECTHBIX COBPEMEHHOW HayKe B3aMMOJACHCTBHI, OHO B 10% pa3
cmabee CHIIBI B3aMMOJCHCTBHS JJICKTPHUCCKUX 3apsaoB. UToObI 3Ta
BEJIMYMHA CTaJa TMOHSATHEE, MOKHO IPOBECTH CICAYIOIIYIO aHAJIOTHIO:
ecmu OBl pa3Mepbl aToMa BOAOpPOJA ONpEACISUINCh TpaBHUTAIlMeH, a He
3JIEKTPOMAarHUTHBIMU CHUJIAaMH, TO PaNyC 3JIEKTPOHA B HEM MPEBOCXOUI
OBI paIyC MOCTYITHOM HAOIIOIEHNIO YacTH BeeneHHOM.
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I'paButanms, Oymy4un o4eHb claboi CUIION, TeM HE MEHEe OIpeAesieT
cTpoeHue Bceil BceneHHOi: 00pa3oBaHHME BCEX KOCMUYECKHX CHCTEM,
CYILIECTBOBaHHE IJIaHET, 3BE3/l U raJlakTUK, KOHIIEHTPAIIUIO paccesHHON
B XOJI€ ABOJIOIMX 3BE3/ ¥ TAJAKTHK MaTepPHH M BKIFOUYECHHE €€ B HOBBIE
IUKJIBl  pa3BUTHsL. Takas OrpOMHAas POk TPaBUTAIMOHHOTO
B3aUMOJICUCTBUS OIPENIEISIETCS] €ro yHUBEpCaJbHOCThIO. Hwuuto BO
Bceenennoli He MokeT M30€XaTh 3TOM CWiIbl. Bce Tema M 4acTHIlpl, HE
TOJIFKO MIMEIOIINE MAacCy, a TaKXKe MOJIs, YIaCTBYIOT B TPaBUTAIIMOHHOM
B3aWMOJICHCTBUI. DTO OBLIO BBIICHEHO emie HEI0TOHOM B OTKPBITOM UM
3aKOHC BCEMHUPHOI'O TATOTCHUA, KOTOpBIfI OIMUCBIBACT I'paBUTAIMOHHOC
B3aumozpeicTeue. [1oaToMy B MUKpOMHUpE TpaBUTALMOHHAs CHiia ciada,
OHa TepsieTcs Ha (hoHe Kyaa Oomee MOTydHX CHIl. 3aTO B MAKPOMHUPE OHA
rocroactByer. IlpaBma, Kak CUMTalOT YYeHBIE, MIPU HEKOTOPHIX
YCJIOBUSX TPAaBUTALUA MOXET CPAaBHITHCA IO CBOEH 3HAYUMOCTH C
IPYTMMK CHJIaMH, TOCIOJCTBYIOIIMMU B Mukpomupe. g storo
Tpebyercsi, 9TOObI BEIIECTBO HAXOIWIOCH B COCTOSHHH JKCTPEMAalbHO
BBICOKO#T IIOTHOCTH, paBHOi 10°* r/cM’ (I1aHKOBCKAS IIIOTHOCTB).

I'paBuTanionHas cuiia qeficTByeT Ha OYeHb OOJNBINNX PACCTOSHHSAX,
€e WHTeHCHBHOCTh C YBEIMYEHHEM pAacCTOSHUS yObIBaeT, Ho He
McYe3aeT MOITHOCTBIO.

C TOuKM 3peHWs  COBPEMEHHOW HAayKH  TPaBHTAIIMOHHOE
B3aMMOJICHCTBHE JOIKHO MTPOUCXOUTD IO MPEI0KEHHON HAMKU MOJICIH.
I'paBuTaniMoHHBIN 3apsAa paBeH HHEPTHOM Macce BemecTBa. OH co3qaeT
BOKPYT ce0s1 TpaBUTAIIMOHHOE T0JIe (TI0JIE TATOTEHHUS). DTO MOJIe JOJHKHO
UMETh CBOIO O0030HHYI0 dactuly. Ee HasBamm epasumonom. Cuibl
TATOTCHHS  SBJSIFOTCS  PE3yJbTaTOM TIOCTOSHHOIO OOMEHa MEXIy
TPaBUTOHAMH, WM TPABUTAIIMOHHBIMU BoMHAMU. OHH TMEPEHOCST
SHEPTUI0, O00NaNaloT IPOCTPAHCTBEHHO-BPEMEHHBIMH  CBOWCTBAMH,
WMITYJIECOM U JPYTUMH XapaKTePUCTHKAMH, TIPUCYIIUMH MaTepHaTbHBIM
oObektam. IlockompKy OSKCIIEpHMEHTATBHO 3Ta 4YacTHIla eIme He
oOHapyKeHa, OHa CYMTAETCS THIIOTETHIECKOMH. TeM He MeHee, KOCBEHHO
€e CyIIECTBOBAaHUE YAAIOCh MOATBEPANTE.

CormacHO COBpPEMEHHBIM  TIPEICTABICHUSM  [JBIDKEHHE  TeJa,
00JIaIaIoIIEr0 Maccoi, moj JCHCTBUEM CHIIbI BBI3BIBAET BO3MYIICHHE
CBOETO K€ TPaBUTAI[IOHHOTO TOJA, PacHpOCTPAHSIOUIETOCS CO
CKOPOCTBIO cBeTa B (hOpME TPaBUTALMOHHOW BOJIHBL [lOCKOJBKY
TPaBUTAI[MOHHAS CHJIa OYEeHb Maja, TO €€ BOJIHA HMEET MAalylo
ammuutyny. Jlaxke Takue TpaHAMO3HBIE KOCMUYECKHE COOBITHS, KaK
B3pHIB CBEPXHOBOM WM KOJUIallC MACCHUBHOM 3BE3/BI, CO3JAIOT
TPaBUTALMOHHBIE BOJIHBI, JIEXKAIIWE 3a TpeAeTaMH YyBCTBHTEITBHOCTH
COBPEMEHHBIX  PETMCTPHPYIOIIMX  MPHOOpoB. VIMeHHO  mO3TOMY
TPAaBUTOHBI JIO0 CHX TIOP HE OOHAPYKEHBI.

Jlnst TpaBuTallMM HE CYIIECTBYET MPOTUBOIIOJIIOXKHON SKBUBAJIEHTHOMN
CHJIBI OTTaNKWBaHWA (aHTHrpaButTaiym). Jlake B aHTUMHUpE, €CIH OH
CYIIECTBYET, BCE aHTHYACTHUIIHI 00JIQIAI0T ITOJIOKUTETTHHBIMA 3HAUCHHS-
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MU Macchl M 3Hepruu. lloaTomMy rpaBuTans Bcerga MpOSBISETCS
TOJIBKO KaK MPUTSKEHHE.

DJIeKTPOMArHUTHOE  B3auMoJelicTBHe 00NanaeT  yHUBEPCATHHBIM
XapaKTepoOM M OCYIICCTBIISIETCS MEXKIy JIIOOBIMHA TeJaMH B MHKPO-,
Makpo-u meramupe. biaromapsi 31eKTpOMarHUTHBIM CBSI3IM BO3HHUKAIOT
aTOMBI, MOJIEKYJIBI 1 MAaKpOCKOIIMYECKHE Tena. Bece Xxumuueckre peakiuuu
TIPEIICTABIIIOT COOOH MPOSBICHHUE JICKTPOMArHUTHBIX B3aMMOICHCTBHM,
SIBISTIOTCSL PE3yJIbTaTaMU NEPEPACIIPEACTICHNS CBSI3EH MEXIY aTOMaMu B
MOJIEKYIIaX, TIEPECTPONKH AIEKTPOHHBIX 000JIOYEK aTOMOB M MOJEKYI, a
TaKKe KOJMYECTBA M COCTaBa aTOMOB B MOJIEKYJIaX pa3HbIX BemiecTB. K
AIIEKTPOMAarHUTHOMY B3aMMOJICHCTBUIO CBOISTCS BCE OOBIYHBIE CHIIBL:
CHJIBI YIIPYTOCTH, TPEHUs], TIOBEPXHOCTHOIO HATSDKEHHS; UM OIpPEeNIIOTCS
arperaTHble COCTOSHUS BEIIECTBA, ONITUUECKHUE SBICHUS U JIp.

I[lo cBoeil BenuuMHE 3JIEKTPOMAarHUTHBIE CHJIBI  HAaMHOTO
MIPEBOCXO/AT TpaBUTALMOHHBIE, 3aHMMas BTOPOE MECTO Ha IIKale
B3auMojieicTBUi. [103TOMY 3TH CHIJIBI JIETKO HAOMIOJaTh JaKe MEXKITY
TelaMu OOBIYHBIX pa3mepoB. Ho, kKak W TpaBUTAIlMOHHBIE CHIIBL,
3IEKTPOMATHUTHBIE B3aMMOJACUCTBUS SBISIOTCS JAJbHOICHCTBYIOIINMU,
WX JIEVCTBHE OILIYyTHMO Ha OONBIIMX PACcCTOSHHUAX OT MCTOYHMKA. Kak m
CpaBUTALMS], JIEKTPOMArHUTHOE B3aMMOJCHCTBHE MOAYUHSIETCS 3aKOHY
0OpaTHBIX KBAIPATOB, YMEHBIIIAETCS C PACCTOSHIEM, HO HE HCYE3aeT.

B omuume OT TIpaBUTALMOHHOM CHIBI, AJIEKTPOMAarHUTHBIE
B3aMMOJIEHCTBHSA CYLIECTBYIOT TOIBKO MEXAY 3apsHKEHHBIMU YacTUIIAMU:
EKTPUUECKOE T0Je — MEXAY ABYMS IMOKOSIIUMMUCS 3apsDKEHHBIMU
YaCTUIIAMU, MATHUTHOE — MEXKY JIBYMsI BIKYIIUMHUCS 3apsSDKEHHBIMU
YaCTUL[AMH.

B coBpemeHHol (u3mueckoil KapTHHE MHpa OCHOBOM TEOPHUH
3JIEKTPOMArHUTHOTO B3aUMOJICHCTBUSA SIBIISICTCS TEopust
anmekTpoMarautTHoro moms JIk. Makcemia. OmHako COBpPEMEHHAs
¢m3mka co3mama Ooilee  COBEPIICHHYI0O W TOYHYIO  TEOPHIO
3IEKTPOMArHeTu3Ma, B KOTOPOW YYTEHbl KBAHTOBO-IIOJIEBBIE ACIEKTHI
SIBIICHUSI. JTa TEOpHsl Ha3BaHA KBAHMOBOU  NeKMPOOUHAMUKOLU.
ONeKTpuUecKnil 3apsii CO3/[aeT ToNe, IePeHOCYNKAMH JTOTO THIIA
B3aNMOJICUCTBHSA SIBISTFOTCSA (POTOHBI. B ciydae pa3HOMMEHHBIX 3apsiioB
oOMeH cozmaeT dpQEeKT NPUTHKEHHsA, a B Cllydae OJHOMMEHHBIX —
OTTaJIKUBaHUA. B 3TOM COCTOMT ellle 0JTHO OTJIMYUE NIEKTPOMArHUTHOTO
B3aMMOJCUCTBUSL OT T'PABUTALIMOHHOTO, KOTOPOE MPOSBISETCS TOJIBKO
KakK MPUTSLKEHUE.

Cinaboe B3aumoneiicTBMe — TpPEeTHH TUN (QYyHAAMEHTAIBHOTO
B3aMMOJIEUCTBHSA, KOTOpPOE JEWCTBYET TOJNBKO B  MHKPOMHpE.
®uU3MYECKOM OCHOBOM A3TOr0 THMNA B3aUMOJICUCTBHUS CIIY>)KUT TPOIECC
pacmaga 4YacTHll, IIO3TOMY €ro OTKpBITUE HPOM30LUIO BCIEH 3a
OTKPBITHEM pagroakTHBHOCTH. Ciiaboe B3aMMOIEHCTBHE OTBETCTBEHHO
3a MPEBpALICHUE 3JIEMEHTAPHBIX YaCTUL APYT B APYyra U UIrpacT OYEHb
BAKHYIO pOJIb HE TOJIBKO B MHUKPOMHUPE, HO U BO MHOTHX SIBICHMSX
KOCMHMYECKOIO Mac-
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mTaba.  bmaromaps  cmaboMy — B3aUMOJCHCTBHMIO — MPOHCXOISAT
TEPMOSIZICPHBIE  peakiuu, Oe3 KoTopbix moracio Obl ConHie u
OOJIBIIIMHCTBO 3BE3/I.

Crmaboe B3aMMOZEHCTBHE 3HAYUTENBHO ciaadee dJICKTPOMArHUTHOTO,
HO OOJIBIIIe TPAaBUTAIMOHHOTO, W B OTJIMYHE OT HUX PACIpPOCTPaHACTCS
Ha HeOONBIIMX paccTosSHUAX. VIMEHHO IO3TOMY HOdroe Bpems ciaboe
B3aMMOACHCTBHE SKCIICPUMEHTATIHHO HEe Ha0IF01a10Ch.

IlepBast Teopus caaboro B3auMOACHCTBUS ObliTa co3maHa B 1934 T.
3. ®epmu u pazsura B 1950-¢ rr. M. ['emr-Mannom, P. ®@efinmanom u
JIpPYTMMH YY€HbIMA. B Hell yTBEp)KIaJloCh, YTO B3aWMOJICHCTBHE MEXIY
JacTuaMHu IIPOHUCXOAHUT KOHTAKTHO, IMOCPECACTBOM TaK HA3bIBACMBIX
c1abbIX TOKOB, a He depe3 oOMeH KBaHTaMHU MojsA. biaromaps >Tum
TOKaM HEHTPOHBI MOTJIH IIPEBpAIaThCs B MMPOTOHBI, KBAPKU OJHOTO BHIA
— B KBapKu APyroro BHJA.

OnHako k koHIy 50-x TT. XX B. HOBbIC (DM3UYCCKUE HCCIICIOBAHUS
TTOKa3ajy, 9TO JaHHAs TCOPHS HECOBEPIIICHHA, TOCKOJIBKY OHa padoTaeT
TOJIGKO TIPM  MAajbIX  DHEPTHUAX  YaCTHIl, YyYACTBYIOIIMX  BO
B3anmMojerictBun. I[ToaTomy B 1960-¢ rr. HezaBHcuMO apyr ot Apyra C.
BaiinOepr m A. Cajnam pelmmiy, 49TO TPYJHOCTH TEOPHU YAACTCS
MIPEOIOJIeTh, €CIH JOMYCTHTh, YTO ciaboe ® D3ICKTPOMArHUTHOE
B3aMMOZCHCTBHAS — 3TO Pa3HBIC MPOSIBICHUS OXHOTO B3aWMOICHCTBHS
Hamoo01e TOro, Kak 3JEKTPUUSCTBO U MAarHETHU3M — JBa IPOSBICHUS
eanHOM cymHocTH. Tak TOsSBUIACh €IUHAs TEOPHUS DIICKTPOCIadoro
B3aMMOJICHCTBUS, B paMKax KOTOPOH YIaJoCh MOCTPOUTH MOJICITh
C1aboro B3aUMOJICHCTBHSL.

Mogens crnaboro B3aMMOJCHCTBHS —pacCMaTpWBacT JiBa THIIA
(hyHIAMEHTAIbHBIX B3aMMOJCHCTBHI KaK MPOSIBICHHE €IUHOro, Oojce
MIyOOKOTO 3JIEKTPOCIIadoro B3amMOIEHCTBHA. Tak, HAa paccTOSHHU Ooliee
107 cM mpeoOnamaer SMEKTPOMATHHTHBIA THI, a HA MEHbIINX
PacCTOSHISIX B OJMMHAKOBOM CTETICHH BAKHBI W DJIETPOMArHUTHBIN, U
CITa0BIN THIIBL.

Teopus 3JIEKTPOCIIad0ro B3aMOJCHCTBHS HCXOOUT 3
CYIIECTBOBAHUSA €IUHOTO (PYHIAMEHTAIBHOTO 3apsijia, OTBEYAIOIIETO
OJTHOBPEMEHHO M 3a cjaboe, W 3a AIIEKTPOMATHUTHOE B3aMMOJICHCTBUSL.
[Ipu OYeHb BBICOKHMX TeMIIEpaTypax (PHEPIHsx), CPaBHUMBIX C TEMH,
KOTOpPBIE HMEIH MECTO B IICPBBIC MIHOBEHHS CYIIESCTBOBAHHS
Bcenennoit nocie Bompioro B3peiBa, CTPyKTypa BaKyyMa HapylIaeTcs,
¥ OHAa HE MOXKET IMOMEIIATh IPOSBICHUIO TaKOro 3apsaa. Toraa ciaboe u
3JIEKTPOMATHUTHOE  B3aUMOJICHCTBHS  CIAMBAIOTCS  BoeAWHO. [lpum
TTOHIDKEHUN TEeMIIepaTypbl HACTYIIAeT KPUTHICCKUHA MOMEHT, IIOCIe
KOTOPOTO BaKyyM IIEPEXOJUT B HHYIO, Ooliee yropspodeHHyo ¢hopmy. B
pe3ynbTaTe 3apsy pachagaeTcs Ha JIBE YacTH — 3JIEKTPOMArHUTHBIA U
CMaOBIi 3apsy, a IEPEHOCYMK BIICKTPOCIa00ro B3aMMOJICHCTBHS — Ha
YeThIpe COCTABISIIOMMX ((DOTOH — MEePEeHOCUYUK DIIEKTPOMArHUTHOTO
B3aMMOJCHCTBHAS W TPH TSDKEIBIX BEKTOPHBIX 0030HA — IEPEHOCUUKHU
CJ1aboTo B3aUMOJICHCTBHS).

OObeAUHEHNE DIICKTPOMArHUTHOIO MW CabOro  B3aUMOICHCTBHUI
CTaJI0 BaXKHBIM HAYYHBIM OTKPBITHEM, IIOCKOJIBKY ITO3BOJIHIIO YCIICITHO
OIHUCATh BCE MPOLECCHI, TPOUCXOIAIINE TP SHEPTHSIX OT JOJICH DIICK-
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TPOHBOJIbTA JI0 COTEH THUTa’IeKTpOHBONLT. Kpome Toro, 3ta Teopus
MO3BOJIMJIA TAKXKE OOBSICHUTH MIPEBPAILICHUE JIEMEHTAPHBIX YaCTHI] JPYT B
Jipyra ¥ IOHATb CYIIHOCTb M MEXAHWU3M IIPOTEKaHUS TEPMOSIEPHBIX
peakiui, mpoucxoasmux Ha CoHIIe W OONBITHHCTBE 3BE3I.

CuibHOE B3aMMOJICHICTBHE, 3aHMMAIOIEe TIEPBOE MECTO 10 CHIle U
SBIISIIOIIEECS MCTOYHHKOM OTPOMHON SHEPIrHH, TaKke OBLIO OTKPHITO
Tolbko B XX B. OcCHOBHas (PyHKIIHS CHIIBHOTO B3aWMOJIICHCTBHSI —
COCIIMHATh KBapKH M aHTUKBAPKH B aJpoHBL. C €ro MmoMOINBI0 YYeHBIS
OOBSICHWIIN, TOYEMY TIPOTOHBI sIpa aToMa HE pasJeTaloTCs IOJ
Ile/iCTBI/IGM QJICKTPOMArdiMTHBIX CUJI OTTAJIKUBAHUA.

UcxomupiM  MONOXKEHHUEM  TEOPUH  SBISIETCS  MOCTyJaar o
CyHICCTBOBAHMU TPEX THUIIOB LBETOBLIX 3apsa0B (KpaCHOI‘O, CHHETI O,
3eseHoro). OHU TPUCYIIM KBapKaM M BBIPAXKAIOT CIIOCOOHOCTH BEIIECTBA
K CHJIBHOMY B3anMOJIeHCTBUIO. [[BET KBApKOB MOJ00CH NEKTPUIECKOMY
3apsay. Kak u  srmexkTpuueckue  3apsibl, OJHOMMEHHBIC —IIBETa
OTTAJIKUBAIOTCS, Pa3HOMMEHHBIE — TpUTATHBaIOTCA. Korma Tpu kBapka
WIM KBapK W aHTHKBAapK OOBEOUHAIOTCS B aApPOH, CyMMapHas
KOMOWHAIMS I[BETOBBIX 3apsAIOB B HEM TakKOBa, YTO aIPOH B LIEIOM
o0amaeT MBETOBOI HEUTPAITLHOCTEIO.

LlBeToBBIE 3apsiABl CO3MAIOT IO C MPUCYIIMMH MM KBaHTAMH —
0o3omamu. IlepeHOoCUMKEM  CHJIIBHOTO  B3aMMOACWCTBUS  HAa3BaHBI
enoonamu (0T aHri. glue — kieit). OHKM, OI00HO (HOTOHAM, UMEIOT
CIIMH, PAaBHBIA €UHUIIC, U MACCY, PaBHYIO Hym0. Ho anekTpoMarnutHoe
B3aMMOJICHCTBUE  SIBISICTCS  JAIBHOJNCHCTBYIONIMM, a  CHJIBHOE
B3aMMO/ICHCTBHE UMEET OYCHb OTpaHUUYCHHBIN panuyc AeucTBus — 10 107
? cM (OpsKa aTOMHOTO SIPA).

ONEKTPUYECKUH 3apsiiT €CTh TOJBKO OJMH, XOTS OH U MOXKET
MIPUHUMATh TIOJIOXKUTENIbHBIE W OTpHIaTeNlbHble 3HadeHus. [loaTomy
(OTOHBI — TEPEHOCYNKH JIIEKTPOMATHUTHOTO B3aMMOJCUCTBUS —
AJIEKTPUYECKH HEWUTpabHBI, OHU HE MepeHocsT 3apsna. Korma kBapku
B3aMMOJIEHCTBYIOT JPYT C APYTOM, OHH M3JIYYalOT TIIFOOHBI U TIEPEXOIAT B
JIPyroe ILBETOBOE COCTOAHHUE. [103TOMY IIIIOOHBI TOXKE MMEIOT IIBETOBOM
3aps1. Beero cymecTByeT BoceMb TIIFOOHOB — TIEPEHOCUYMKOB CHIIBHOTO
B3aUMOJICUCTBUSI.

Kak ™Mbl Buzenu panee, Bce (pyHIAMEHTAIbHBIC B3aUMOJICHCTBUS
3aBHUCST OT PACCTOSIHUS MEXKY 3apsilaMU — C YMEHBILICHUEM PacCTOSIHUS
MEXJIy HHMH  CWIa  B3aMMOJICHCTBUS ~ Bo3pacrtacT  (oOpaTHO
MIPOTIOPITUOHATIbHAS  3aBUCHUMOCTh). CHIIBHOE B3aUMOJICHCTBHE TOXKE
3aBHCUT OT PACCTOSHUS MEKAY IBETOBBIMH 3apsiaMd, HO IIPSMO
MIPOITOPIIHOHATEHO. M3-32 0COOBIX CBOWCTB TIIFOOHHOTO TIOJIS IIBETOBOE
B3aWMOZICUCTBHE MEXAy KBapKaMHd TeM MEHbIIEe, YeM OHH OJiKe
pacmookeHsl IpyT K Apyry. Ha Manbix paccTOSHUSIX KBapKH MEPECTAIOT
BJIMATH APYT Ha JOpyra M BemyT ceds Kak cBOOOJHBIE dyacTwibl. Ho kxak
TONBKO PACCTOSHUE MEXAY KBapKaMH HAaYMHAET YBEIMYHMBATHCS, CHIIA
B3aUMOZEUCTBHS Bo3pacTaeT. [y paszaeneHus ByX 4acTHI] C IIBETOBBIMH
3apsiamu MOHaI00WIack Obl OECKOHEYHO Oombinas sHeprus. JIumb B
MEepPBbIC MOMEHTHI 10-
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ciie bornbiioro B3peiBa B CHITy CYIIECTBOBABIIMX OTPOMHBIX TEMIIEpaTyp
OBLTO BO3MOXKHO CBOOOIHOE CYIIECTBOBAHHE KBAPKOB.

Slnepnoe B3ammoneiicrBue. Jl0 OTKpBITHS KBapKOB W IIBETOBOI'O
B3aHMOICHCTBHS (hyHIaMeHTaTbHBIM CUUTAJIOCh sIepHOE
B3aUMOJIEHCTBHE, 00BEIUHSIONIEE IPOTOHBI K HEUTPOHEI B SAPaX aTOMOB.
OpHako C OTKPBITHEM KBapKOBOTO YPOBHS BEIIECTBA TOJ| CHIIBHBIM
B3aWMOJICHCTBHUEM CTajlll TIOHUMAaTh IIBETOBBIC B3aMMOJIEHCTBUS MEXITY
KBapKaMy, OOBETUHSIONIMMHUCS B aJPOHBI. SlepHble CHIBI TepecTann
CUNTATHCS (PYHIAMEHTAJIbHBIMH, OHH JIOJDKHBI KaK-TO BBIPAKATHCS
Yyepe3 LBETHbIC CHJBL. TeopHs Npennonaraer, 4To MpH CONMKEHUH
6apruoHOB (IIPOTOHOB M HEHTPOHOB) HA PACCTOSIHHE MeHbiuee, dem 107
CM, OHHU TCPAKOT CBOU MHAWBUAYAJILHBIC OCO6GHHOCTI/I, TJIFOOHHBIN O6M€H
MEXKIy KBapKamH, YICPKUBAIOIMN HMX B agpoHaX, IPUHAMACT
KOJUISKTHBHBIA XapakTep. TakuMm 00pa3oM, KBapku BceX OapHOHOB
CBS3BIBAIOTCS B €IMHYIO CUCTEMY — aTOMHOE SIAPO.

SlmepHBIE CHITBI — 3TO TOJBKO OTTOJIOCKH IIBETOBBIX CHII, ciiaboe
moo0Me HACTOSIIETO0 CHIILHOTO B3amMoOneHCTBHs. He ciywaiino s
TOTO, YTOOBI PACKOJIOTH ATOMHOE SIPO, HYy)KHAa COBCEM HEOOIbIIas
sHeprus. PackonoTs ke MpOTOH UK HEUTPOH HEBO3MOKHO.

Teopuu Benukoro o6beguHeHusa n CynepobbseamnHeHus

CylliecTBOBaHUE OTMEUCHHBIX THUIIOB (DU3MYECKOTO B3aUMOICHUCTBUS
JIOTMYHO CTaBUT Tepen (U3MKaMU 3a/ady IIOMCKa CIUHON Teopuu
B3aWMOJEHCTBUSI, KOTOPasi II03BOJIMIIA ObI BEISIBUTH YHUBEPCAIBHOCTD BCEX
(yHIaMEHTaJIBHBIX CHJI, OOBSICHUTH BCE YETHIPE THIA B3AaNMOJICHCTBUN H
00BeMHUTH WX B OfHOHN Teopuu. Co3maHue moo0HOH TEOPHUH 03HAYAI0
OBI Tarke IMMOCTPOCHUE EANHON TEOPHUH AIIEMEHTapHBIX JacTull. [loaTomy
¢msuku-Teopetnku ¢ 70-x rT. XX B. MBITAIOTCS CO37aTh TCOPHIO
Benmmkoro o0benuHEHNS (yHIAMEHTAIBHBIX B3aUMOICHCTBHN, B KOTOPOM
JJICKTPOMAarHUTHOE, Cna0oe W CHIBHOE B3aMMOJICHCTBHUS  OyIyT
paccMaTpuBaThCA KaK  pa3UYHbIC MPOSIBICHUS  €AUHOTO IO
OcHoBaHHEM [UISi BO3MOXHOCTH CO3/aHUSI TaKOM TEOPUM CIYXKHUT TO
0GCTOATENBCTBO, YTO HA ManmbiX paccrosHmsx (Menee 107 cM) u mpu
Gonpimoit sHeprun (6omee 10" THB) 91eKTPOMATHHTHOE, CHIBHOE |
c11aboe B3aMMOJICHCTBHSI OITUCHIBAKOTCS OJMHAKOBBEIM 00pa3oM, a KBapKU
W JIEITOHBI CTAHOBSATCS TPAKTHYECKH HepasnmduMbl. KocBeHHO 3TO
CBUJIETETIHCTBYET 00  OOIMIHOCTH TPUPOABI  YKA3aHHBIX  THUIIOB
(hyHIaMEHTATBHBIX B3aUMOICHCTBIHA.

Cumrtaercs, 4dTO0 TPOSABICHHE JTUX TOJNEll BO3MOXKHO TIPH
CBEPXBBICOKMX DHEPTUsX, CYIIECTBOBABIINX HAa PAHHHX ATarax dBOIOLUH
Bceenennoit. Ilo mepe mnoHwkeHus »Hepruu Benmkoe o0bemuHEHHE
CHavajla pacrajiacTcs Ha CHJIbHOE U 3JIEKTPOCiiaboe B3auMOACHCTBUS.
Ipu JATbHEHIIIeM YMEHBIIICHUH SHEpruv aneKTpocnadoe
B3aUMOJICHICTBHE pa3/ICeisIeTCs Ha AICKTPOMArHUTHOE U ciadoe.
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Ou3KMKKM THITAIOTCS TOCTPOUTHL ellle 0oJiee TPaHIHO3HYIO TEOPHIO
CynepoObenuuenus. OHa  OODKHa  OOBEOUHHTH  BCE  YEThIpE
(bYHI[aMCHTaJ'II)HI)IX B3aHMOI[CI>'ICTBHSI, BKJIFO4Yas I'paBUTAlMOHHBIC CHIIBI.
JlanHass Teopus CTPOMTCS Ha 0a3e CYIMepCHMMETPHH W TEOPHH
CYTIepPCTPYH.

B ocHOoBe Hamrero mmpa JSKHT cUMMeTpus. [loaToMy KBaHTOBas
(hm3mKa mpearnonaraet, Yro Jo0/KHA CYIIECTBOBATH ITOJTHAS CHMMETPHS B
ONMCAaHHMM BEIIECTBA M MOJsA, (pepMHOHOB M 0030HOB. MHaue roBops,
MEXIy STHMH YacTUIIAMH JOJDKHO CYIIECTBOBATH IMOJTHOE (DH3MYECKOE
paBHOIPABUE, OHU MOT'YT MIEPEXOANUTH APYT B Apyra. Bo3aMOKHOCTE TaKOro
mepexoja Obula OTKpbiTa B 1970-e IT. W moay4yWia Ha3BaHHE
cynepcumMmempuu.

Bnaropaps uzmee cynepcUMMETpUM HOBYIO JKU3HB IOJYYHIIA TCOPHS
CTpyH (CeroflHs €€ Ha3bIBAIOT /Meopuell CynepcmpyH), CO3AATCISIMU
KOTOpO# cTayu aHTauickuit pusuk M. ['pun u amepukanckuii Gusuk /1.
[IBapn. OHH TOIBITAHMCH OTKA3aThCS OT YXKE IPHBBIYHOTO OIMCAHHUS
DIIEMEHTAPHBIX YACTHIl KaK TOYCYHBIX OOBEKTOB. DTa TCOPHS ONKCHIBACT
HEKHE TPOTSHKCHHBIC OOBEKTHI — CTPYHBL. XOTS CTPYHBI SBIITIOTCS
MIPOTSDKEHHBIME OOBEKTAMH, OHHM OIHOMEPHBI M TIPEACTABIIIOT COOOM
OTPE3KH JTHOO CO CBOOOAHBIMH KOHITAMH, JIHOO COCAWHEHHBIMH B BHIIC
BOCHMepKH. Mx pasmepbl — mpumMepHo 10~ cM (ITaHKOBCKas JUTHHA).

B 1aHHOH TeopHM IIOHSATHE CTPYHBI CTAaHOBHUTCSA CHHOHHMOM
MOHATHS MMKPOYACTHIBI WM JIOKAJIW30BAaHHOTO B IPOCTPAHCTBE
o0bekTa. Bee yacThilel, KOTOphle MBI 3Ha€M M, OBITh MOXKET, OTKPOEM B
OymymieM, MpeACTaBIIIOT COOO0M OpeIeIICHHOE BO30YKIICHHOE COCTOSTHHC
CTPYHBL. DTH BO30Y)KICHHBIC COCTOSHHSI CTPYH MOYKHO CpPaBHHTH C
Ha0OpPOM TapMOHHM, BBI3BIBAEMBIX KOJE€OAHHEM CKPHUIIUYHON CTPYHBI.
Bornee BBICOKME TapMOHHMH CTPYHBI OYIyT HAaONMIOAAThCS KaK HOBBIC
YaCTHIIBI ¢ MAacCOM OOJIBITe MAaCChI MPEeIBIYIX YacTull. [lomarator, 9ro
BBICITC TAapMOHHH CTPYH POXOATUCh TOJBKO HAa PaHHUX CTaHsIxX
SBOJIIOIIMU BceeleHHOM, korpma sHepruu ObUIO B HM30BITKE. B OOBIYHBIX
YCIIOBHUSX CYIIECTBYIOT JIMIIIb COCTOSIHUS CTPYH C HAWHW3IICH DHEPTUCH.
BBemenne TOHATHS CTPYHBI TIOJHOCTBIO — HMCKIIFOUAET TOUYEYHBIS
MPEICTABICHUS M3 CTPYKTYpbl MHKPOMHpPA, M, IO CYTH, 3Ta TEOpHs
CBOIUT (PM3HMKY K TEOMETPHUHU OUEHB CIOKHBIX TPOCTPAHCTBR.

B Teopuu cymepcTpyH MHOMHMO OY€Hb CIIOKHBIX W TPOMO3IKHX
BBIUMCIICHHI €CTh €Ille HEKOTOPhIC CIOKHOCTH. B wacTHOCTH, TeopHs
MpeamoaraeT, YTo Ha TEX MalbIX pPacCTOSHHMIX, Ha KOTOPBIX
CYHIECCTBYIOT ~ CTPYHBI, JOJDKHBI  HPOSIBISATECS  JIOMOJHHUTEIBHBIC
MMPOCTPaHCTBEHHBIE M3MepeHus. EcTh BapuaHThl Teopuid ajis 11-mepHOro,
26-MepHOro0 M T.JA. IPOCTPAHCTB. DTH JIMIIHAE W3MEPEHHMS, BO3MOKHO,
KOMITaKTA(UITUPOBAHEI, T.. CBEPHYTHI B TOUKH, 3aMKHYTHI Ha Ce0s U HE
pacIpoCTpaHsIOTCs B 00JI1aCTh MaKpOMUpa.

Teopuss cymepcTpyH BemeT K  HEKOTOPBIM  HETPHUBHAIHHBIM
crencTBusAM. Tak, cOTJIacHO pacueTamM, Cpeld TOPOXKICHHBIX CTPYHAMH
9JIEMEHTAPHBIX YaCTHI[ JOJDKHBI OBITh THIOTCTHYCCKHUE YACTHIBI —
TaxXUOHBEI,
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KOTOpPbIC MMEIOT MHHMYIO MacCy M JIBUXKYTCS CO CKOPOCTBIO, OOJBIIICH
CKOPOCTH CBETa.

[MoaTBepikAcHWEe  WIH  ONPOBEPIKEHHE  TEOPUH  CYMEPCTPYH,
BO3MOXHOCTH nJin HEBO3MOXKHOCTb CO3JaHus TCOPHUHU
CynepoObenunenus — neno Oymymero. Hax pemrenuem 3tux 3aaad
paboTaloT  (PU3HKH-TEOPETHKH,  IPOBEPUTh  SKCIEPHUMEHTAIBHO
MOJIOXKEHUSI TECOPHH 0 CHX IOP HE YIaJIOCh.

B nocnemHue rTOmBI  HEKOTOpbIE YYeHbIe Hadald OOCYXIaTh
BO3MOKHOCTb CYIIIECTBOBAHHUS €Il OIHOTO THIIA B3aUMOJACHCTBHIA —
CRUHMOPCUOHHO20, (DUKCHPYIOIIEr0 M IEpeaaroIiero HH()OPMAIHIO
IOCPEACTBOM TOPCHUOHHOro IMojs (mojs KpydeHwus). CyliecTBYIOT
MIPEAIOI0KEHHUS, YTO 3TH IOJS 00JaJal0T CIIOCOOHOCTBIO IepeaaBaTh
HHGOPMALIMIO MPAKTHYECKH 0e3 3aTpaT dHeprud. Takke CUUTAETCS, YTO
HMCHHO TOPCHOHHBIE IO OOCCIIEUMBAIOT BCE M3BECTHBIC CETOIHS
Mmapancuxuie-cKue (heHOMEHEBI u OnoMH(pOPMAITHOHHOE
(?HEeprouHhopMaInOHHOE) BO3JCHCTBHE. ECIIM CyIleCTBOBaHHE TaKUX
mojedl MOATBEPAMTICS, TO OTO BHOBb MPUBEACT K IIEPECMOTPY

CYIIECTBYIOIIEH (pHU3MIECKOI KapTHHBI MHPA.

5.3. KoHuenuun npocTpaHcTBa U BpeMeHu B
COBpPEeMeHHOM eCTeCTBO3HaHUMN

B npomecce co3maHus €CTECTBEHHO-HAYYHOM KapTHHBI MHUDPA
BO3HHUKAET BOMPOC O TPOUCXOXKICHUU H M3MEHEHUH DPA3NTUYHBIX
MaTepUAILHBIX TMPEIMETOB W SBJIICHHH, 00 WX KOJMYECCTBCHHBIX U
KAYeCTBEHHBIX XapakTepucTHKax. Duizndeckue, XUMUYECKUE U JPyTrue
BEIIMUMHBI  HETOCPEJCTBEHHO WM  ONOCPEIOBAHHO  CBSI3aHBI  C
W3MEHEHUEM JUIMH U JUIUTEIBHOCTEH, T.€. MPOCTPAHCTBEHHO-BPEMEHHBIX
XapaKTePUCTUK 00BbEKTOB. [103TOMY /I MX ONMMCAHUS B €CTECTBO3HAHHUU
c(hOpPMHPOBANKCH IOHATHS TPOCTPAHCTBA 1 BPEMEHH.

PasButne npegcraBneHnin 0 NpoCTpaHCTBE U BPEMEHM

EcTecTBeHHO-HAayYHBIC MPEICTABIICHUS O MPOCTPAHCTBE W BPEMEHHU
TIPOIUTA JITMHHBIN ITyTh CTAHOBJICHUS W PAa3BUTHS. YK€ B aHTUIHOCTH
MBICITUTETH 33 {yMBIBATNUCH HAJI TIPUPOION M CYIITHOCTHIO IPOCTPAHCTBA
U BpPEMEHH, OJHAKO WX PACCYXKICHHUS HOCWIM CTUXMUHBIH M HEPEaKO
MIPOTUBOPECUMBBIA XapakTep. PeallbHbI SMIUPUUYECKHN 0a3huC M CTPOroe
TEOPETHUECKOE OIMCaHWEe TMPEACTABICHHUS O MPOCTPAHCTBE W BPEMEHU
oOpenm B XoJle TEpBOWM TIIIOOAIBHOM HAaydyHOW PEBOJIIOIHMU U
Kiaccuueckorl Hayke HoBoro BpemeHu. D10 OBLIO CBSA3aHO C pa3BUTHEM
MEXaHWKH, KOTOpas OIKMChIBaja JBW)KCHHE MaTepuUajbHBIX Tell,
MIPOUCXOSIISE OTHOBPEMEHHO B IIPOCTPAHCTBE M BPEMCHH.

BepmmHoii KmaccH4ecKoro €CTECTBO3HAHMS CTalo TBOpPYeCTBO M.
Hetorona. HWmenno HploTOH B CcBOeM  3HAMEHUTON  KHHIE
«MareMaTtndeckue
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Hayana HaTypaJbHOH (HUI0CO(UI» BBEN T'OCIOJCTBOBABIIME B HAYKE IO
Hayaga XX B. INOHATUS IPOCTPAHCTBA M BPEMEHHU, W3BECTHBIE KAk
a0COJIIOTHOE MPOCTPAHCTBO M aOCONMIOTHOE BpeMsi. PacKpbIBas CYIIIHOCTD
MPOCTPAHCTBA M BpPEeMEHH, HBIOTOH MPemIOKII pa3Niudarh /[Ba THUIA
THX TIOHATHWHA: aOCONIOTHBIC (WCTUHHBIC, MaTeMaTHYeCKhue) |
OTHOCHTEbHBIE (KaXKYIIHeCs, OOBIICHHBIC) TPOCTPAHCTBO U BpEMSL.

Abcomomuoe  npocmparHcmeo  TIPEACTAaeT KaK  YHHUBEPCAJIHHOE
BMECTIUIMIIIE ce0s ™ Bcero cymecTByiomero B wmupe. OHO
0C30THOCUTENIBPHO K YeMy Obl TO HHM OBUIO BHEIIHEMY, BCETIa OCTacTCs
OJMHAKOBBIM W HEIIOABUKHBIM. Ero MoxHO mOIBITAaTHCS MnpeaAcTaBuTh B
BHUJC TUTAHTCKOI'O «YCPHOI'0 AlIUKa», B KOTOprﬁ MOKHO IIOMECTUTH WJIN
yOpath U3 Hero J00bIe MaTePUAIILHBIC TEJIA.

Omnocumenvioe NpoCMpPaHcmeo €cTh Mepa WIM  Kakas-mibo
OrpaHWYCHHAs TIOJIBMIKHAS YacTh, KOTOpas OMNPEACISICTCS HAIIMMU
YyBCTBAMHU TI0 TIOJIOXKCHHUIO €€ OTHOCUTEIHHO HEKOTOPBIX TEI U B
0OBIIEHHOH JKU3HU IPUHUMAETCA 33 TTPOCTPAHCTBO HEMOBHIKHOE.

AbconmomHnoe 6pemsa TIpeACTaeT KaK yHUBEpCATbHAS JIUTEIHHOCTD
MOOBIX TIporieccoB Bo Bcenmennoit. OHO camo mo cebe, 0e3 BCSIKOTO
OTHOWIEHUS K YEeMy-THOO BHEIIHEMY TMPOTEKaeT PaBHOMEPHO.
AOCOoIOTHOE BpeMsI MOXKHO TIPEACTaBUTH B 00pa3e TMTaHTCKOH pPEKH,
KoTopas OyJeT Tedb, ke e He OyIeT HUKaKIX MaTepHaTbHBIX Tell.

Omnocumenvioe 6pems €CTb WIW TOYHAs, WIM HW3MEHUYUBAas,
MOCTATacMasi YyBCTBAMH BHEIIHSS Mepa MpPOJODKUTENLHOCTH. OHa
yrnorpedssiercss B OOBIIGHHOM ~ KH3HM  BMECTO  WCTUHHOTO
MaTeMaTHYEeCKOr0 BpeMEeHU. DTO — MHHYTA, Yac, AeHb, MECSII, TOI.

C TOYKM 3peHUS 3TOW KOHIICTIIIUY a0COFOTHBIC IPOCTPAHCTBO, BPEMS
Y MaTepus MPECTABIISIOT TPH HE3aBUCHMBIC JIPYT OT APYTa CYITHOCTH.

Hexkortopeie ¢umocodsr n ydeHsle, He corjamasch ¢ HbploToHOM,
BBICTYIIHIIN C KPUTHUKOW ero B3rmagoB. Cpenn HuUX OBUT JaBHHUA
HaydHbIM comepHuk Hptotoma [I'.  JleiOumn. OH  mpemioxuT
PENSAIMOHHYI0 KOHIIETIIIUIO TPOCTPAHCTBA M BPEMEHH, OTKA3bIBAIOIIYIO
UM B CaMOCTOSITENFHOM, HE3aBUCHMOM OT MAaTepHH CYIIeCTBOBAHM.
JletiOHuMIT paccMaTpuBall MIPOCTPAHCTBO KaK TIOPSIOK COCYIIIECTBOBAHHS
TEN, a BpeMsi — Kak TOpPSJOK OTHOUICHHS M IOCIEA0BATCIHLHOCTD
coObITHH. IHBIMU CITOBaMU, OH TOBOPHJI O HEPA3PBIBHOW CBS3U MaTCPHH
C MPOCTPAHCTBOM U BPEMEHEM.

Opnako B3rsiael JlelOHWIIA HE CMOTTIM TEepeyOeIuTh YYCHBIX,
yBepeHHbIX B mpaBore HproroHa. CopMyTupOBaHHBIE UM 3aKOHBI
JIBIDKCHUsI W 3aKOH BCEMHUPHOTO TSATOTCHUS, CTaBIIME OCHOBOM
KIIACCUYEeCKOM MEXaHWKH, OCHOBBIBAIMCh HA MOHATHAX aOCOIOTHOTO
MpoCcTpaHCTBa W BpeMeHH. [loaToMy Ha HEKOTOpble HEOOCTATKH HIEH
Herorona npenmounu He oOpamaTts BHUMaHuA. Jlums B cepeannae XIX
B., Korma MakcBemiom Obuta co3iaHa TEOpHs ANEKTPOMArHUTHOTO IO,
YYEHBIM TPHIUIOCH MPU3HATH BO3MOXKHOCTH OIIMOKH, 3aTyMaThCs O
3aMeHe abco-
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JIIOTHOTO TPOCTPAHCTBA M BPEMEHM OTHOCHTENbHBIMH. TeM He MeHee
YTBEpKAECHNE HOBBIX B3MIIAAOB Ha NMPOCTPAHCTBO M BpeMs MPOU3OILIO
TONBKO B Hadame XX B. MOCie co3MaHus A. DUHINTESHHOM Teopuu
OTHOCHUTENBHOCTH. [IpocTpaHCTBO M BpeMsl CTaaM HOHUMAThCS Kak
aTpuOyThl Marepuy, CBOWCTBA MAaTEPHAIBHBIX TEJ, CYILECTBYIOLIUE
TOJILKO BMECTE JIPYT C APYrOM U C IBUXKYILIEHUCS MaTepueil.

Teopvm OTHOCUTEJIbHOCTU

Teopusi OTHOCUTENBHOCTH CTaJIa PE3YJILTATOM OOOOIICHUS U CHHTE3a
KJIacCCU4ECKOM MexaHuku HproToHa W 3neKkTpoauHamMuku Makcseia,
MEXAy KOTOpbIMU ¢ cepenuHbl XIX B. BO3HUKIM CEpPbE3HBIE
npotuBopeurs. Tak, B MEXaHHKE TOCIOACTBOBAN KJIACCUUYCCKUN
NPUHIUI OTHOCUTEIBHOCTH [ anmuies, yTBEp)KIaBIIUN PaBHOMPABHOCTH
BCEX HHEPUUANb-HBIX CHUCTEM OTCYETa, a B DJIEKTPOAUHAMUKE —
KOHIIETIIHSI A(Hpa, WM HeHAOII01aeMOoN Cpeibl, 3aONHSIONIeH MHPOBOE
MIPOCTPAHCTBO W SBILTIOMIEHCS aOCOFOTHOW CHCTEMOW KOOPIHMHAT.
NHpiMH crioBaMH, B 53JEKTPOAMHAMUKE BBIACIAIACH OJHA CHCTEMA
KOOpAMHAT, MMEBIIAS MPEANOYTEHHE IMEpel BCEMH  JIPYTUMU
CHUCTEMaMHU.

Psin y4eHBIX MOMBITATUCH PEUIUTh JaHHOE MpoTuBopeuue. Cpeau
HUX Obl1  Huzepianackuii ¢u3uk  X. JlopeHI, KOTOPBIA BbIBENT
MaTeMaTHYECKHUE YPAaBHEHUS, Ha3bIBAEMbIC CETO/IHS MTPEOOPa30BaHUSIMHU
Jlopentia, /Ui BBIUMCIICHUS PEATbHBIX COKPAIICHUHN ABIKYIIUXCA TENI U
MTPOMEKYTKOB BPEMEHH MEKAY COOBITHUSIMH, MPOUCXOMASAIIMMHU Ha 3THX
Telax, B 3aBUCUMOCTH OT CKOPOCTH JIBMXKCHHUSL.

A B 1905 1. B XypHaine «AHHaIB (HU3UKW» TOSBHUIACH CTaThs
HEW3BECTHOrO Torma eme A. OiamreiiHa «K  3rekTponrHamMuKe
IBIDKYIIUXCS Tem». B Hell wm Obum  chopMyITHpOBaHBI OCHOBBI
CHELHUATIBHONU TEOPUH OTHOCUTEIIBHOCTH.

CneupanbHasi Teopusi OTHOcHTEIbHOCTH. OKONO  JecATH  JIeT
PAOMBIIDISLT DUHIITEHH Haa TPOOJIEMOI BIWSHUS CKOPOCTH IBHKCHHS
TeJ Ha JEKTPOMArHuTHBIC SIBJICHUA. B pe3ynpTate oH NpuIlen K BEIBOLY
O HEBO3MOXXHOCTH CYIIIECTBOBAHUSI HBIOTOHOBCKOTO  aOCOJFOTHOTO
MIPOCTPAHCTBA U BPEMEHHU, TaK KaK 3TO MPOTHUBOPEUYUT TPUHIUILY
otHocutesbHOCTH ["amunes. Takum oOpa3om, DUHINTEHH CMOT YBUJICTb,
YTO 32 paccykaeHusMu ['anuness CKphIBaeTCS NPUHLUINHAAIBLHO HHOE
MpeJICTaBICHUE O MPOCTpaHCTBE W BpeMmeHW. CaM DUHINTEHH cUuTall,
YTO  IPUHLMI ~ OTHOCUTEJIBHOCTH  SIBJISIETCS ~ KBHHTACCEHLMEU
KJIACCHYECKOW MEeXaHWKH, M TI0ATOMY MAOJDKEH OBITh coxpaHeH. Ot
KOHIIETIIIH a0COIIOTHOTO MPOCTPAHCTBA M BPEMEHH, KaK HE MMEIOIINX
peanbHOro (PU3NIECKOTO COIEePIKaHus, CIIeTOBAIO OTKA3aThCA.

CrermanbHas Teopus otHocutenbHocTH (CTO) GaszupyeTcst Ha IBYX
noctynatax. llepeerii moctymar CTO —  pacwupennviii  npunyun
omuocumenvHocmu. OH ypaBHUBal MEXIy CO0OW HE TOIBKO
HMHEpIUaIbHbIC
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CUCTEMBI, JBWXKYLIMECS PABHOMEPDHO M  MNPSAMOJIMHEHHO  JIpyr
OTHOCHUTENBHO Jpyra, HO WM PAacHpOCTpaHWI JISWCTBHE IMpPUHIMIA HA
3aKOHBI JIEKTPOTUHAMUKH.

Kiaccuyeckuil npuHIMI OTHOCUTENBHOCTH ["anuies o4eHb MpoCT.
OH Bcero JIIIb 3asBISIET, YTO MEXTY ITOKOEM M JIBIKEHHEM, €CIId OHO
MPSMOJIMHENHO W PaBHOMEPHO, HET HHUKAKOW MPUHIUIINAILHON
pasuunpl. Pa3Huiia nume B TOuke 3peHHs. s myTemiecTBeHHUKA,
TUTBIBYIIETO Ha Kopabile, KHWTa, JIe)Kallas y Hero B KarTe Ha CTOJE,
MOKOWTCS, HO IJIsi 4YelloBeKa Ha Oepery 5Ta KHHWTa IUIBIBET BMECTE C
Kopabsiem. B naHHOM npumepe OSCCMBICIIEHHO CIIPAIIUBaTh, JIBHUKETCSI
WIA TIOKOUTCs KHUTa. Takoil crop ObUl OBl MyCTOH TpPaTOW BPEMEHH.
HaGmogarensmM Hy>KHO JIMIIb COTJIacOBaTh CBOM MO3MLMHM W TPH3HATD,
YTO KHHTa TIOKOUTCSI OTHOCHUTEIBHO KOpaONsi ©  JABIDKETCS
OTHOCUTENBFHO Oepera BMecTe ¢ KopadieMm.

Takum 00pazoM, CIIOBO «OTHOCHTENILHOCTHY» B Ha3BaHUM MPHUHIIMIIA
Taymnes He ckpeiBaeT B cebe HuWYero ocoberHoro. OHO HE HMeeT
HUKAKOTO WHOTO CMBICTA, KPOME TOTO, KOTOPHIH MBI BKJIAIBIBAEM B
YTBEPKIEHHE O TOM, YTO ABMKEHHE MITH IOKOW — BCET/Ia IBIYKEHUE WITH
MOKOH OTHOCHTEIBHO YEro-TO, YTO CIY’KUT HaM CHCTEMOW OoTcdeTra. JTo,
KOHEYHO, HE O3HAa4aeT, YTO MEXIy IIOKOEM U PaBHOMEPHBIM
IBMKCHHEM HET HUKAaKOW pa3HHIbl. HO MOHATHS MOKOS W ABMKEHUS
NpUOOPETAr0T CMBICI JIMIIB TOT/IA, KOT/Ia yKa3aHa TOYKa OTCYETa.

OWHINTEWH pa3BU KIACCUYCCKUM TPUHIUIT OTHOCHUTEILHOCTH H
TIPUIIIET K BBIBOAY, YTO STOT MPUHIIMIT SBISCTCS BCCOOIINUM U JICHCTBYET
HE TOJIBKO B MEXaHUKE, HO U B 3JICKTPOAHMHAMUKE.

Bropoii moctymar CTO  OHHIITEHH  NO3aUMCTBOBal U3
QIIEKTPOANHAMHUKA — 3TO TPUHLUI HOCHOSAHCMEA CKOPOCHU c8emd,
KoTopasi B Bakyyme mpuMepHo pasHa 300 000 km/c. Bropoit moctymat
TOBOPHT O IIOCTOSTHCTBE CKOPOCTH CBE€Ta BO BCEX HHEPIHAIBHBIX
cuctemax otrcuera. OH CBfi3aH C TNPHHIUIIOM OTHOCHTENHHOCTH, B
COOTBETCTBUU C KOTOPHIM €CITH M CYIIECTBYET MaKCUMaJIbHast CKOPOCTb,
TO OHAa JIOJDKHA OBITh OMMHAKOBOW BO BCEX WHEPIMAIBHBIX CHCTEMax
oTcyera.

Ho mowemy Tak BakHa 5Ta CKOpPOCTb, UYTO CYKAEHHE O Hel
MPUPABHUBACTCS K TPUHIMITYY OTHOCUTENbHOCTU? Jlemo B TOM, 4TO
CKOpOCTh CBeTa — camasi Oojblias W3 BCEX CKOPOCTEH B MpPHpOIE,
npejebHass CKOPOCTh (PH3MYECKUX B3aUMOJICHCTBUM, O/IHA U3 HEMHOTHUX
(dbyHAaMeHTaIbHBIX (PU3MUYECKUX KOHCTAHT HAIIIETO MHUpA.

JIBikeHNe CBeTa MPUHIUIHAIBHO OTIMYACTCS OT JIBUKCHUS BCEX
JIPYTHX TEN, CKOPOCTh KOTOPBIX MEHBIIE CKOPOCTH cBeTa. CKOpocTH
9TUX TeN BCETa CKIAABIBAIOTCS C APYTUMH CKOpOCTSMH. B 3TOM cMbIciTe
CKOPOCTH OTHOCHUTEJHHBI, NX BEITMYMHA 3aBUCHUT OT TOUKH 3PEHHUS (KaK
B TIpHUBEIEHHOM BbIIe mpuMepe). CKOpOCTh CBETa HE CKIIA/IBIBACTCS C
JIPYTHMHU CKOPOCTSIMH, OHa abCOJIIOTHA, BCETAa OfHA U Ta e, U, TOBOPS
0 HEeH, HaM He HY)XHO YKa3bIBaTh CUCTEMY OTCUETA.
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CKOpOCTh CBETa — OTO BEPXHUM TpeAen JUii CKOPOCTH
MEPEMEIICHHUS JIIOOBIX TEJI B IPUPOJIE, JJIsi CKOPOCTH PACIPOCTPAHEHUS
moObIX BOMH M curHajoB. OHa MakCHMalbHa — 3TO aOCOIOTHBIM
pexopa ckopoctd. OHa SIBIIIETCS MNPEAETbHOM CKOPOCTBIO JIFOOBIX
(M3MYECKUX B3aMMOJCHCTBHMM, Ja M BOOOIIE BCEX MBICIHMBIX
B3auMojelicTeuil B Mupe. Eciu Obl 3T0 OBLIO HE Tak, HAPYHIWICS ObI
(hyHIaMEHTAIBHBIN 3aKOH TPUYUHHOCTH, YTBEPKIAIOIINH, YTO TIPUINHA
BCErIa MPemIIecTBYeT CICICTBHIO. Torma pa3pymnimiach ObI JIOTHYecKast
CBs3b COOBITHI BO BcelleHHOM, B MUpe BOLIAPUIICA aOCOIFOTHBIM XaoC U
CITy9alHOCTb.

Pazymeercs, Bce ckazaHHOE HAMH O CKOPOCTH CBETa, IMPOTHBOPEYHT
TOMy, 9YTO MBI BHAMNM B OKpYyXKarolmeM Hac Mupe. bojee Toro,
OMHOBPEMEHHOE  JCHCTBHE OTHX  JBYX  IIOCTYJIATOB  KaKETCS
HEBO3MOXKHEIM. YUTOOBI pelmIUTh JAHHBIM Tapagokc, OUHIITEHH
oOpamaeTcss K aHamm3y MpoOJeMbl OJHOBPEMEHHOCTH, KOTOpas U
COCTaBIISIET CYTh TEOPHH OTHOCHTEIHLHOCTH.

Kimaccnueckas ¢wu3mka pemana 3Ty mOpoOieMy OYeHb IIPOCTO B
pamMKax KOHIICTIITUHM aOCOJIIOTHOTO BPEMEHH, B COOTBETCTBHU C KOTOPOM
JIOOBIC COOBITHS BO BCEX TOYKAaxX BCENCHHOW COBEpIIANINCh B paMKax
OJTHOM  CHUCTeMBI  OTcyeTa (a0ComOTHOro  BpemeHHu). [losTomy
OJTHOBPEMEHHOCTh ~ COOBITHI ~CUHTANACh PEaJbHO  CYIICCTBYIOIINM
(hakToM.

UroObI JOKa3aTh CYIIECTBOBAHHE OJHOBPEMEHHOCTH, HY)KHO UMETH B
JIBYX TOUKaxX MPOCTPAHCTBA, B KOTOPBIX HAXOMATCS HHTEPECYIOIIHME Hac
OOBEKTBI, OJWHAKOBO YCTPOCHHBIC, CHHXPOHHO HAYIIHE 4Yachl.
CHHXpPOHHM3HPOBATh 3TH Yachl MOXKHO, BOCIIOJIb30BABIIKCH CBETOBBIMH
CUTHAJIAMH, KOTOPBIC OyIyT HANpaBIATHCS M3 OJHON TOYKH B JPYTYIO, a
IOTOM BO3BpalnaThcs oOpatHo. Eciu yacel mpu 3ToM OyIyT MOKa3bIBaTh
OIMHAKOBOE BPEMs, 3HAUMT, COOBITHSA B JAaHHBIX TOYKAX IPOTEKAIOT
OJTHOBPEMEHHO. Ecimu OBl  CBET pacmpoOCTPaHsICS MTHOBCHHO,
mpoOJIeMbl OB He CcylecTBoBao. Ho Tak kak cBeT 00jamaeT KOHEUHOM
CKOPOCTBIO, TO HAITH CHTHAIBI B Pa3HBIX TOYKAX IOKKYT pas3HbIC
pe3yneTaTtel. TakuM 00pa3oM, COOBITHS, OTHOBPEMEHHBIE IS OHOTO
HaOmrodaTens, OKaKyTcS  HEOOHOBPEMEHHBIMH  IUIS  JIPYTOTO.
CrnemoBaTenbHO, MOHITHE OJHOBPEMEHHOCTH BCETIa OTHOCHUTEIHHO.

W3 HOBOrO TOHWMAHWSA OIHOBPEMEHHOCTH BBITEKAIOT BayKHEHIIIHE
BBIBOJBI CHECIHAIBHON TEOPHUH OTHOCHTEIHLHOCTH, KOTOPBHIE H3BECTHHI
IOJ  Ha3BaHHWEM  peasmusucmckux  aggexmos.  OTHOCHTEIBHBIMHU
CTAHOBSITCS HE TOJBKO CKOPOCTH U TPACKTOPHH TeJl, KaK B KIIACCHUECKOM
MEXaHHWKe, HO W TIPOCTPAHCTBCHHO-BPEMEHHBIC XapaKTEPUCTHUKH TeT,
TPAIUIIMOHHO CYHTABIIMECS HEU3MCHHBIMH, — JIMHEHHBIE pa3Mephl,
Macca W BpeMs IMpOTeKaHws TporteccoB. OKa3bIBaeTCs, ITH CBOMCTBA
3aBUCAT OT CKOPOCTH JABIOKEHHUS Ted. IlpaBma, M3MEHEHHs JIMHEHHBIX
pa3MepoB, MacChl M BPEMEHH NPOTCKAHUSA IPOIECCOB CTAHOBSTCS
3aMETHBIMH, €CJIH HM3MEPATh WX M3 OPYrOd CHCTEMBI, IBIDKYIICHCS
OTHOCHUTEIIHHO TEPBOM CHCTEMBI C MHOM CKOPOCTHIO. [Ipu 3TOM CKOpOCTH
JBIDKCHUS HAOIIOJaeMON CHCTEMBI IOJKHA OBITh OYeHb OOJBIION,
CpPaBHUMOM CO CKOPO-
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CTBIO cBeTa. Takum 00pa3oM, pemsITHBUCTCKHE J((PEeKThl — 3TO
HU3MCHCHUS MPOCTPAHCTBECHHO-BPEMCHHBIX XaPAKTCPUCTUK TCJI, 3aMECTHBIC
Ha OOJIBIIIMX CKOPOCTSIX, CPABHUMBIX CO CKOPOCTBIO cBeTa. VX Tpu:

1) coxpawenue nuHeliHbix pazmepos meia 8 HANPAGTIEHUU €20 OBUNCEHUS.
Uem Ommke CKOPOCTh KOCMHYECKOTO KOpAaOIIs, MPOJIETAIONIET0 MHMO
HETIO/IBYYKHOTO HAOJFO/IATeNsl, K CKOPOCTH CBETa, TEM MEHBIIE OYIyT ero
pasMepbl a1 Habmomarens. Ecmu ObI KopaOllb CMOT JBHTATBCS CO
CKOPOCTBIO CBETa, TO €ro HabIojgaemMasi AJMHA OKazanach OBl paBHOMN
HYJTIO, 9TO HEBO3MOKHO;

2) ysenuuenue maccovl Ovicmpodsudxcyuuxcs mein. Macca JIBIKYIIETOCS
TeNa C TOYKU 3PCHUS HEMOJABIKHOTO HAOIOJATeNsl OKa3bIBACTCS
Oonblle Macchl MOKOA TOro ke Tena. Yem OmKe CKOPOCTh Tena K
CKOPOCTH CBeTa, TeM OoIlbllle BO3pacTtaeT ero macca. Eciu Obl Tenmo
CMOTJIO JABUTAThCS CO CKOPOCTBIO CBETA, TO €ro Macca Bo3pocia Obl 10
0ECKOHEYHOCTH, YTO HEBO3MOXHO. [lo3TOMy HHMKakoe Telo ¢ Maccow,
OTIIMYHOM OT HYJIS, HENb3sI Pa30THATH 10 CKOPOCTH CBETA, TaK KaK ATO
moTpeboBao Obl OECKOHEYHOW DHEpPTrHd. B CBs3W ¢ 3TUM IMOSBUIACH
camas W3BecTHas (OpMylia TEOPHH OTHOCHTEIHGHOCTH, CBS3BIBAIOIIASL
MacCy W DHEPruro. DUHIITEHHY yIanoch TOKa3aTh, UYTO Macca Tella eCTh
Mepa cojepxalieiicsi B HeM sHepruu: E = mc’;

3) sameonenue epemenu 6 Obicmpoosudcywuxcs menax. Tak, B OBICTPO
JICTANIEM KOCMHUYECKOM KopaOje BpeMs Te4eT MeJUICHHES, 4YeM JIIs
HETOABIKHOTO HaOmomarens. OQPQPeKT 3amMeieHHs BpeMeHH Ha
KOCMHUYECKOM Kopaldiie ckasasics Obl HE TONBKO Ha Yacax, HO Ha BCEX
mpoIleccax, MPOTEKAIOIIUX B 3TOM Kopabje, B TOM 4YHCIC M Ha
OHMOJIOTMYECKUX PUTMAX €ro dKUMNaxa. YToObl MPOUILTFOCTPUPOBATE 3TY
CUTYAIUIO ObLT MPEIJIOKEH TaK Ha3bIBaeMBIi mapaokc Onmu3HeroB. Ecim
OBl M3 NBYX OJM3HEIIOB OJWH OCTAJCS HAa 3eMile, a IPYrod yieTel K
3Be3/1aM, TO KOCMOHABT C TOYKH 3PEHUS 3€MHOTO HAOJIOIATENs CTapuICs
OBl MemeHHee, YeM ero Opar-OnmsHerl. [loaToMy mociie Bo3BparieHus
JTOMO¥M KOCMOHABT OOHApyKHJI OBbI, UYTO OpaT 3HAYUTEIHHO CTapIIe €ro.
WuTepecHo, 9TO dYeM Jdajbllieé COBEpIIAeTCS TOJEeT W 4YeM Oimke
CKOPOCTh KOpalJIsi K CKOPOCTH CBETa, TEM OOJBINEH OymeT pa3HHIIA B
BO3pacTe MexAy OnusHeramu. OHa MOXKET M3MEPATHCS TAKE COTHSAMH U
TBICSIYAMH JICT, B PE3yJIbTAaTEe YEro 3KHUIax Kopalis cpasy nepeHeceTcs B
Oym3koe wim Oojiee OTHAICHHOE OyAyllee, MHHYS MPOMEKYTOUYHOS
BpEMsi, TOCKOJIBKY PaKeTa BMECTE C SKUIAXKEM BhINAa U3 X073 Pa3BUTHUSL
Ha 3emJie.

Takum  o0Opa3oM,  chenuaigbHas  TEOPUS  OTHOCUTEIBHOCTH
YTBEP)KAAeT, YTO TIPOCTPAHCTBO W BpeMs HEIb3s paccMaTpUBaTh
M30JIMPOBAHHO JIPYT OT Apyra. Ha ocHoBaHWM 3THX BBIBOJOB B 1907 T.
HeMelKkui marematuk I'. MUHKOBCKHUN BbICKa3asl MPEIOJIOKEHHUE, YTO
TPH TIPOCTPAHCTBEHHBIX W OJHA BPEMEHHAas pPa3MEpHOCTh JIFOOBIX
MaTepHaNbHBIX TEN TECHO CBSA3aHBI MEXAy coOoi. Bce coOwiTmsi BO
BcenenHoil mpoucxoaAaT B €AMHOM YETBIPEXMEPHOM IPOCTPAHCTBE-
BPEMCHU.
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OOmrasi Teopusi OTHOCHUTENBHOCTH. B pamkax oOmieli Teopuu
OTHOCHTENILHOCTH, KOTOpasi co3aBajiach B T€UCHHUE JecaTH JieT, ¢ 1906 mo
1916 r., A. DiHmTeliH oOpaTWiIcs K MpoOjeMe TATOTSHHS, IaBHO
MPUBJICKABIIeH K ceOe BHHUMaHHE YYCHBIX. [103TOMY OOIIyI0 TCOPHIO
OTHOCHTEILHOCTH YacTO Ha3BIBAIOT meopuell mseomenus. B Helt ObuH
PaCKpBITHI HOBBIC CTOPOHBI 3aBHCHMOCTH ITPOCTPAHCTBEHHO-BPEMEHHBIX
OTHOIICHUH  OT  MarepHallbHbIX  mporeccoB.  OOmas  Teopus
OTHOCHUTEILHOCTH OCHOBBIBAaeTCS YK€ HE Ha JBYX, a Ha Tpex
MTOCTyJIaTaxX.

[epBblit mocTynat OOIIEH TEOPUN OTHOCUTEIILHOCTH — PACUIUPEHHDBIL
NPUHYUN  OMHOCUMENbHOCHY, KOTOPBIA YTBEPXKNACT WHBAPUAHTHOCTH
3aKOHOB IPUPOIBI B JIOOBIX CUCTEMAaX OTCUETa, KaK MHEPIMAIbHBIX, TaK
Y HEeMHEPIMAIBHBIX, IBIKYIIMXCS ¢ YCKOPEHHEM MM 3ameaicHueM. OH
TOBOPUT O TOM, YTO HEJb3sd MPHUIUCHIBATh aOCONIOTHBIA XapakTep He
TOJIBKO CKOPOCTH, HO M YCKOPEHHIO, KOTOPOE€ HMMEET KOHKPETHBIM
CMBICTT TOJIBKO TI0 OTHOIIICHHIO K (haKTOPY, €ro OIPeIeIIOIIeMY.

Bropoit moctynmat — npunyun nocmosiHcmea CKopocmu ceema —
0CTaeTCs HEU3MEHHBIM.
Tpernii mocTyaar — HpUHYUR  OKEUBAIEHMHOCHU — UHEPMHOU U

epasumayuonHol macc. ITOT (akT ObLI M3BECTEH €lle B KIACCHYCCKOU
MeXaHuKe. TeopeTHUecKHid aHajan3, KOTOPBIA OBUT CHelaH yYEHBIM,
MO3BOJIMJI CJICNIaTh BBIBOJ, YTO (PM3MKAa HE 3HACT CIOCO0a OTIUYUTH
s¢dekr rpaBuTtammu oT dddekra yckopenus. MHaue roBops,
KHHEMaTUYeCKhe  A(PQEKThl,  BO3HUKAWOIIMEC  TOA  JCHCTBUEM
TPaBUTAIMOHHBIX CHJI, DKBHBAICHTHBI 3(dekraM, BO3HUKAIOUIMM O
JeWiCTBUEM yCKOpeHus. Tak, ecim pakera B3JIETaeT ¢ YyCKOpEHHEM 2g, TO
SKUMAXK PAKEThl OyIET YyBCTBOBAThH Ce0sl TaK, KaK OYATO OH HAXOIMTCS B
YABOSHHOM TI0JI€ TSDKECTH 3eMITH.

BaxHEeHWIIMM BEIBOJOM OOIIEH TEOPHUH OTHOCHUTCIHHOCTH CTajla
unes, 49Yro W3MEHCHHE TeOMETPUIeCKHX (TIPOCTPAHCTBEHHBIX) W
BPEMEHHBIX XapaKTEPUCTUK TeJl MIPOUCXOANT HE TOJIBKO MPH IBHKEHUN
¢ OONBIIMMH CKOPOCTSMH, KaK 53TO OBLIO JOKA3aHO CIICHHAILHOMN
Teoprel OTHOCUTEIIBHOCTH, HO ¥ B TPABUTAIIMOHHBIX TIOJISX.

ChenaHHBI  BBIBOJI HEPa3phIBHO CBA3BIBANI  OOIIYI0 TEOPHIO
OTHOCUTEIIPHOCTH C TEOMETPHUCH, HO OOUICTIPU3HAHHAS T'eOMETPUS
EBximna mist 3TOoro He rofuiaack. DWHINITEHH HCIOIh30Bal TEOMETPHUIO
b. Pumana, koTopast BepHa JjIs MOBEPXHOCTH c(ephl, U clieial BEIBOI O
KPUBH3HE POCTPAHCTBA-BPEMEHH.

Kak MOXXHO TIpencTaBUTh cebe¢ WCKPUBJICHHE IIPOCTPAHCTBA, O
KOTOPOM TOBOPHT 00IIass Teopusi oTHocutTenbHOocTH? IlpencraBuM cebe
OYCHb TOHKHH JHCT pe3uHbl W OymeM CYHWTaTh, YTO 3TO MOJICIH
TIPOCTPAHCTBA. PacmonokuM Ha 3TOM JIUCTEe OONBIIHE W MaJCHBKHE
mapukd — Mojaenu 3Be3a W Iurader. lllapuk Oymer mpormbath JUCT
pe3wHBl TeM OoJbIe, dYeM OOoNbIlle €ero macca. OTO HAIISATHO
JICMOHCTPUPYET 3aBHCUMOCTh KPHBH3HBI IPOCTPAHCTBA-BPEMEHU OT
MAacCHI TeJa, MOITBEPKIACT MpaBoTy Pumana.
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TCOpI/IH OTHOCHUTCJIIBHOCTH YCTaHOBHJIA HE€ TOJIBKO HMCKPUBIICHHUC
MPOCTPAHCTBA TIO/, ICUCTBUEM TOJICH TATOTEHHUS, HO U 3aMEIJICHUE XO0J1a
BPEMCHH B CHUJIbHBIX I'PABUTALIMOHHBIX ITOJIAX. I[an(e TATOTCHHEC COHHHa,
JIOCTaTOYHO HEOOJBITION MO0 KOCMHUYECKHMM MEpKaM 3Be3JIbl, BIUICT Ha
TEMII MPOTEKAHUS BPEMEHH, 3aMeIsisl ero BOm3u cebs. [lorTomy, ecmm
MBI TIONIUIEM PaJIMOCHTHAJ B KAKYIO-TO TOYKY, ITyTh K KOTOPOH ITPOXOIUT
psaoM ¢ ConHIIeM, IMyTENIeCTBHE paAOCHTHAIA 3aifMEeT B TAKOM CITydac
OoJbpIlle BpPEeMEHHM, 4YeM TOTJa, KOrja Ha IIyTH 3TOT0 CHTHAa,
OTIIPABIICHHOTO Ha Takoe ke paccrosuue, CoHIla He OyaeT. 3amepikka
CUTHAJNa TIpU €ro npoxoxiaeHuu BOAM3u COJIHIIA COCTABISET OKOJIO
0,0002 c¢. Takue 3KCHEpUMEHTHI MPOBOAWINCH, HauuHas ¢ 1966 T., B
KayeCcTBE OTpaXKaTeyis WCIOIb30BAIUCh KaK TIOBEPXHOCTH IUIAHET
(Mepkypusi, Benepsr), Tak 1 000pyI0BaHHE MEKIUIAHSTHBIX CTAHIIUH.

OnHO W3 caMbIX (DAaHTACTUYECKUX TIPEACKa3aHUi oO0IIeld Teopuu
OTHOCUTEIBHOCTH — TIOJHAs OCTAHOBKA BPEMCHU B OYCHb CHIIEHOM
ToJIe TATOTEHHWS. 3aMeiicHHEe BpeMEHH TeM OoJIbIlle, YeM CHIIbHEe
TArOTeHHE. [’ paBHUTAlMOHHOE 3aMEIJICHHE BpPEMEHH, MEpoud |
CBUICTEIBCTBOM KOTOPOTO CIY)KHT KpacHOE CMEIICHHE, OYeHb
3HAYUTEIHLHO BOJIM3W HEUTPOHHBIX 3BE3/, & Y TPaBUTAIIMOHHOTO pamnyca
YepHOW IBIPBI OHO CTOJb BEJHMKO, YTO BpEMsS TaM, C TOYKH 3PCHUS
BHEITHETO HAOIIOIATEIIs, IIPOCTO 3aMHUPAET.

CyllecTBOBaHNE YEPHBIX ABIp OBUIO IpeacKa3aHo oOIIeH Teopuei
oTHOcUTENbHOCTH. Ecmu Obl Halle CBETWIO BIPYT CKAJIOCh U
MPEBPATWIIOCH B MIAP ¢ paauycoM B 3 KM miu MeHbie (paauyc CoHia
pasen 700 000 kM), OHO TIPEBPATHIIOCH OBbI B YEPHYIO IBIPY. M3-3a Takoro
CKaTWsi CHiIa TATOTEHHWS Ha TIOBEPXHOCTH, OTKYyJAa WCXOIUT CBET,
BO3pacCTeT HACTOJBKO, 4YTO TPABHTAIIMOHHOE KPAcCHOE CMEIICHHE
OK&XeTCS NeHCTBUTENbHO OcecKoHeuHbIM. COJHIIE TIPOCTO CTaHET
HEBHIUMBIM, HH OAWH (DOTOH HE BBUICTHUT 3a ero mpemensl. C Hammm
CoJtHIIEM TaKOTO HE CIYYHTCS, a BOT 3BE3MIbI, MpeBocxosame ColHie
10 Macce B 3 pasa, B KOHIIE CBOCH SBOJIIOIMH TPEBPAIIAIOTCS B TaKUE
OOBEKTHI.

CBouncTBa NpoCTpaHCTBa-BpeMeHU

[TockobKy TPOCTPAHCTBO M BpeMs HEOTACIMMBI OT MAaTEPHH,
npaBuibHee OBUIO ObI TOBOPUTH O MPOCTPAHCTBEHHO-BPEMEHHBIX
CBOMCTBaX M OTHOIICHHUSAX MaTepHalbHBIX cucteM. OJHAaKO NpH
[MO3HAHUM [TPOCTPAHCTBA K BPEMEHH YUEHBIE 4acTO a0CTParupyroTCs OT UX
MaTepUaIbHOIO COJEPIKaHHUs, pacCMaTpUBas MX KaK CaMOCTOSTEIIbHBIC
(opmbl ObITHS. B y4eOHBIX ILIEISX CBOMCTBA IIPOCTPAHCTBA W BPEMEHH
TAK)KE PACCMATPUBAIOTCS OTICIIBHO.

Oo0mme cBoiicTBa mpocTpancTBa. OOIMH CBOMCTBAMH TIPOCTPAHCTBA
SIBIISTFOTCSL:

1)  npomsocennocmo, MOHMMAss  KaK  PSJIOTOJIOKEHHOCTS,
CYIIECTBOBAHUE W CBS3b PA3JIMYHBIX 3JICMEHTOB (TOYEK, OTPE3KOB,
00BEMOB U JIp.),
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BO3MOYKHOCTh MPHOABJICHUS K KKIOMY JaHHOMY 3JIEMEHTY HEKOTOPOTO
CIICAYIOIIETO 3JIeMEHTa JIMOO BO3MOXKHOCTH YMEHBIICHHUS 4HUCIIa
3IeMeHTOB. [IpOTSHKEHHOCTh TPOCTPAHCTBA MPOSBIISICTCS KaK €IMHCTBO
MIPEPHIBHOCTH W HEMPEPHIBHOCTH B €0 CTpyKType. JlIs mpocTpaHcTBa B
TIEJIOM XapaKTEPHO OTCYTCTBHE KaKUX-THOO «Pa3phIBOB» M HapYIICHUH B
pacnpocTpaHeHHH B3aMMOJICUCTBHN B mpuponae. Ho mis oTAenbHBIX
MaTepHUATBHBIX Tl CBOMCTBEHHA OTHOCHTENLHAS MPEPHIBHOCTH, KOTOPAS
TIPOSIBIISIETCST B PA3IEIbHOM CYIIIECTBOBAHUN MaTePHAIBHBIX OOBEKTOB U
CHUCTEM, UMCIOIIHNX OTPEIeIICHHBIC pPa3Mephl U TPaHUIIH;

2) mpexmepHocmb, B COOTBETCTBUM C KOTOPOW BCE MaTepHAIBHBIC
IpoueCChl U ABJICHUA, U3BECCTHBIC HaM, PCAIM3YIOTCA B IMPOCTPAHCTBEC
TPeX U3MEPEHHUH, T.e. O0JIANAIOT JUIMHOM, IIUPUHOW U BHICOTOH. DTO
o0Iiee CBOMCTBO, KOTOpOe OOHApy)KMBAcTCA HA BCEX M3BECTHBIX
CTPYKTYPHBIX YPOBHSIX OpPraHU3alldd MAaTEePHH U OPraHHYECKU CBSI3aHO
CO CTPYKTYPHOCTBIO CUCTEM M UX JIBHIKCHHEM.

Oo6mue coiicTBa BpeMenn. OOIIMMI CBOMCTBAMU BPEMCHU SIBIISTFOTCS:

1) Onumenvrocmb, KOTOpas BBICTYIIACT KakK IIOCIIECHOBATEIILHOCTE
CMEHSIOMMX APYT IPyra MOMEHTOB WJIM COCTOSIHUM, BOSHHKHOBEHHE 3a
KQXIBIM JaHHBIM WHTEPBAJIOM BPEMEHH IOCIEIyIomero. JmMrensHoCTh
TIpeanoyaracT BO3MOKHOCTh IPHOABIICHHS K KXKIOMY JTaHHOMY MOMEH
Ty BPEMECHH JPYTOro, a TakKe BO3MOKHOCTH JEJCHHS JIFOOOTO OTpe3Ka
BPEMEHHU Ha MCHBIIINE HHTEPBAJIbI.

JIMMTeNbHOCT, OBITHS OOBEKTOB BO BPEMECHHM BBICTYHAeT Kak
€IUHCTBO IPEPBIBHOIO M HEIpepbIBHOro. OOImas HEMpepbIBHOCTH
BPEMCHH TIPOSBIISIETCS B ITOCTOSIHHOM IIEPEXOJe IPEIIICCTBYIONIINX
COCTOSIHMI B mocienytomme. Ilpekae 4eM MNpOU30HAET KaKoe-TnOo
sIBIICHUE B OYAyIIEeM, MOKHBI OCYIIECTBUTHCS BCE MPEAIICCTBYIOIIHE
eMy M3MEHEeHHS B mponnuioM. Ho KOHKpeTHBIE 0OBEKTH MaTepHUaIbHOTO
MHpa HWMEIOT Havajo M KOHEI[, OIPENCICHHYIO IIUTEIHHOCTD, T.C.
CYIIECTBYIOT KOHEYHBIM Iepuord. IlodToMy MOXXHO TOBOPHTH O
MIPEPBIBHOCTH OBITHS KOHEYHBIX MAaTEPHAIBHBIX OOBEKTOB, XOTS OHA U
OTHOCHTEIbHA, TaK KaK MEXAY BCEMH CMEHSIOIMIUMHU Jpyr Apyra
KadeCTBAMH UMEETCSI BHYTPEHHSS CBSI3b M HETIPEPHIBHBIN TIEPEX O,

2) Heobpamumocmsb épemenu — OOILEEe CBOMCTBO BPEMEHH, O3HAYAIO
1ee OJIHOHAIMPABICHHOE M3MEHEHHE OT Mmporuioro k Oymaymemy. [Ipo
IIJI0e TIOPOXKIAST HACTOsIIIEEe U OyyIiee, nepexoaut B HuxX. K nporniomy
OTHOCSITCS BCE T€ COOBITHS, KOTOPBIC y)K€ OCYIISCTBHINCH U MPEBPATH
JIUChH B MocIeayromye. byayime coObITHs — 3TO Te, KOTOPBIC BOSHUKHYT
M3 HACTOSIIMX M HEIOCPEACTBCHHO NPEANICCTBYIOIINX MM COObITHH. Ha
CTOSIIIIeE OXBATHIBAET BCE T€ OOBEKTHI, CHCTEMBI W TIPOIIECCHI, KOTOPHIE
peallbHO CYIIECTBYIOT M CIIOCOOHBI K B3aUMOJICHCTBHIO MEX]Ty COOOIA.

[lonsiTe HACTOSAIIETO, TaK JX€ KaK WM IOHITHEC COBPEMEHHOCTH,
MHOT03HAYHO, TaK KaK OXBATHIBACT Pa3IMUHBIC BPEMEHHBIC HMHTEPBAJIBL.
Tak, mnsg denmoBeKa TpeACTbHO CY)KCHHOE HACcTOsIee — OTO
CHIOCEKYHIHOE TIEpS)KUBAHUE, (PUKCHPYEMOe C OOJBITNM TPYAOM; IS
JJIEMEH-
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TapHBIX YaCTHUI[ — OYEHb Majible OTPE3KH, KOTOpble i [ amakTuku
BO3PACTalOT JI0 COTHH THICAY JIET, a B OOJBIIMX CHCTEMax OyayT ele
0oJiee 3HAUUTEITHHBIMU;

3) ooHomepHOCMb  6pemeHu, TIPOSBISIOMIAACS B JIMHEHHOM
TIOCITEIOBATEIILHOCTA COOBITHA, TEHETHUSCKH CBSI3AHHBIX MEXITY COOOM.
Ecmm mns ompenencHHus TONOKEHHS Tela B MPOCTPAHCTBE HEOOXOIMMO
3a/1aTh TPHU KOOPAWHATHEI, TO UIA ONpEACICHUS BPEMEHH IOCTAaTOYHO
OJTHOH.

OO0mue CBONCTBA NMPOCTPAHCTBA M BpPeMeHM TPOSIBIISIIOTCA Ha BCEX
CTPYKTYPHBIX YPOBHSX OpraHM3allid MaTepud. Y HEKOTOPBIX KIIACCOB
MaTePHUAIbHBIX OOBEKTOB MPOSIBISIOTCS JOMOJHHUTEIILHBIC, JOKAIbHbIC
CBOICTBa ITPOCTPAHCTBA U BPEMEHHU.

Tak, B MakpoMupe BCE MaTepUAIbHBIC Tella UMEIOT KOHKPETHBIC
MPOCTPAHCTBEHHBIE (DOPMBI, Pa3Mephl, CKOPOCTH MEPEMEIICHHUS U T.JI.
Bce matepuansHbie Tena U IPOLECCHl UMEIOT KOHKPETHYIO TUTEIEHOCTh
CBOETO CYIIECTBOBAHMS.

Taroke y MaTepHaTbHBIX TN TPOSIBIISIOTCS Pa3HBIC BUABI CHMMETPHH
WIA acHMMMETpHH. B 1emoM mIpoCTpaHCTBY IIPUCYIIH CBOMCTBA
HU30TPOITHOCTH W OIHOPOMHOCTH. HM30mponHochs — D5TO OTCYTCTBHE
BBITICTICHHBIX HAIpaBJICHUH (BepxX, HU3 U T.J.), HE3aBUCHMOCTb CBOHCTB
TeJ, IBWKYIUXCSA IO WHEPIHWH, OT HAIpaBICHUS WX IBIKCHHUS.
O0onopoOHOCMbs — BTO OJMHAKOBOCTH CBOWCTB MPOCTPAHCTBA 10 BCEM
HampaBieHusIM. Ho B CTpyKType OTHEIBHBIX TEl MOXHO OTMETHTH
anuzomponuro (TeNa paclieIUITIOTCS B OTHUX HAIPABJICHUSIX JIyUIlle, YeM B
JPYTUX) U HEOOHOPOOHOCHIb.

Nzydenue nmpocTpaHCTBa U BPEMEHU MPOJOIDKAeTCs U cerofus. Ecte
WHTEPECHBIC  UCCJICIOBAaHHSA O COIMAILHOM ©  OHOJOTUYECKOM
MIPOCTPAHCTBE M BPEMEHH, THIIOTE3HI O IIPUPOJIE BPEMEHH.

NuTepaTypa AN caMOCTOATENbHOIO N3yYeHus

1. Anucumos A. Uto Hac )KIeT B TOPCHOHHOM T10JIe // UenoBek.
1994. Ne 5.

2. Baiinbepe C. OTKpBITHE CyOaTOMHBIX YacTril. M., 1986.

3. Bunoxypos U., ['ypmoeoti I'. IlcuxotponHast BoitHa. M., 1993.

4. Jlesuc I1. Cynepcuna. M., 1989.

5. Bueenv @.1O. Heucuepmaemocth OeckoHeuHOCTH. M., 1984,

6. Hosuxos 1. J]. Kyna teuet peka Bpemenu? M., 1990.

7. Hatiepac P. Yactunbl u cwiikl / OyHaaMmeHTanbHas CTPYKTypa
Matepuu. M., 1984.

8. Ilapxep b. Meuta DliHImITelWHa. B mouckax eguHON Teopum
crpoenus Beenennoii. M., 1991.

9. dynoamenmanvuas ctpykrypa marepuu / Ilox pen. 1. Maneu. M.,
1984.

10. Xenzun @., Mapmun A. Jlentonsl u kBapku. M., 1987.
11. Xoxune C. Kpatkas uctopust Bpemenn. CII6., 2001.



naBsa 6

CoBpeMeHHble KocMororm4eckue
KOHUenuuu

6.1. Kocmonorms un KocMOroHus

Oxpykaroluii Hac MHp TIPH BCEM €ro MHOTrooOpasuu U
M3MEHUYUBOCTH — HE XaOTHYECKOE CKOIUICHHE MPESIMETOB U COOBITHIA, a
eIMHOe  CHCTeMHOe  oOpa3oBaHme. B  mpumpome  oT4emMBO
MIPOCMATPUBAETCSI MHOTOCTYTIEHYATas] MepapXus CTPYKTYpPHBIX YPOBHEH
OpTaHU3aIN MaTepun oT AIIEMEHTAPHBIX YaCTHII ()
KPYITHOMACINTA0HBIX ~ TalakTUK. KaXIblii CTPYKTYpHBIH  YpOBEHB
XapakTepu3yeTcs crenu(uIeckoil opranu3aiei U pasMepaMu, Kaxmaas
CTYNEHb WEPapXHUYECKON JIECTHHUIIBI 3aKOHOMEPHO CBs3aHA C APYTHMHU.
Bnaromapsi B3auMHBIM CBSI35IM 3TOT OIPOMHBIN M Pa3HOOOpa3HBIA MUP
NpeACTaeT Mepel] HaMU Kak TapMOHHS, TOJHAs 3araJiok W TailH.
Bonpmias ux gacte cBsi3aHa ¢ BOIMPOCAMH MPOUCXOXKICHUS U YCTPOICTBa
BcenenHoit, oTBeTHI Ha KOTOpPBHIE MTAIOT KOCMOJIOTHS, KOCMOTOHHUS U
aCTPOHOMHUS.

KocmMmonorusa

Haunnas ¢ cambix paHHUX DTallOB CBOEH HUCTOpHU YCIIOBCK
CTPCMMJICA IOHATH, KaK YCTPOCH Opr)Ka}OHII/Iﬁ MMHDP, YTO TaKOC 3BE€3bI,
IIAHCTHI, COJIHIC, KaK OHHW BO3HHUKIIH. MHOIroBEKOBEIEC TIOIBITKH OaTh
OTBCTHI HAa 3THU BOMNPOCHI MPUBECIIN K BOBHUKHOBCHUIO KOCMOJIOTUH.

Kocmosorusi — actpoduzuieckas TEOpHs CTPYKTYPbl M JHHAMUKU
M3MeHeHus: MeTarajgakTHKH, BKIIOYalomias B ce0sS M OIpeacIeHHOE
MOHMMAaHNe CBOMCTB Bceil BeesrleHHoM.

CaM TepMHUH «KOCMOJIOTHS» OOpa3oBaH OT JIBYX I'PEUSCKHUX CIIOB:
kosmos — Bcenennas um logos — 3akoH, yuenue. [lo cBoeit cytu
KOCMOJIOTHSI  TpPEACTaBIsieT  co0Oil  pas3feNl  eCTECTBO3HAHUS,
WCTIONB3YIOIIUI  JIOCTHXKEHHUSI M METOJbl aCTPOHOMHUH, (DU3HKH,
MateMaTHkH, (uiocoduu. EcTecTBeHHO-HAyyHOH 0a30i1 KOCMOJIOTHH
SIBIIIIOTCS.  aCTPOHOMHUYECKHE HaOmoleHus [amakTuku W Apyrux
3BE3AHBIX CUCTEM, O0IIIast
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TCOpUd OTHOCUTCIIBHOCTH, (1)1/131/11(21 MUKPOIIPONCCCOB U  BBICOKHX
IUIOTHOCTEN 3HEPIUM, PENSATUBUCTCKAS TEPMOJMHAMUKA U PS APYTHUX
HOBEUIINX (YU3UISCKUX TCOPHIA.

MHorue  MoJOKEHUS  COBPEMEHHOM  KOCMOJIOTMM  KaXKyTCs
¢danTactuuecknmu. IloHarus BcenenHoi, OeckoneunocTtH, bosbmroro
B3pBIBA HE TOJIAIOTCS HATIATHOMY (U3MUECKOMY BOCIIPUSATHIO; TaKHe
00BEKTHI ¥ TIPOIIECCHI HENb3s 3a(UKCHPOBaTh HETIOCPEICTBEHHO. M3-3a
3TOTO OOCTOSATENHCTBA CKIIAIBIBAETCS BIIEYATIEHHE, YTO PEUb HIET O YeM-
TO cBepXbecTecTBeHHOM. Ho Takoe BIieuaTiieHne 0OMaH4MBO, TTOCKOIBKY
(YHKIIMOHUpOBaHHE KOCMOJOTMM HOCHUT BECbMa KOHCTPYKTHBHBIN
XapaKkTep, XO0TsA MHOTUE €€ IMOJIOKECHUA U OKa3bIBAOTCA T'MIIOTCTUYHBIMU.

CoBpeMeHHasi KOCMOJIOTHSI — 3TO pa3fiesl aCTPOHOMHHU, B KOTOPOM
00BCIMHEHBI JTAaHHBIC (M3MKH U MAaTEMaTHKU, a TaKKE YHHUBEPCAIbHBIC
(WI0COPCKUE MPUHIIMITEI, TOTOMY OHA TPEJCTABISACT COOOW CHHTE3
Hay4yHbIX U (unocodckux 3HaHWMH. Takol CHHTE3 B KOCMOJIOTHH
HEOOXOMM, TTOCKOIIBKY Pa3MBIIUICHHS O TIPOUCXOXKICHHN M YCTPOMCTBE
BceenenHoit  sMmupuueckd TPYIHO TIPOBEpsieMbl M Yallle  BCEro
CYIIECTBYIOT B BHJI€ TEOPETHUECKHX THIIOTE3 WM MaTeMaTHYECKUX
Mozenell. Kocmonorndeckue wmcciiejoBaHrs OOBIYHO Pa3BHBAIOTCS OT
TEOPUU K TPAKTHUKE, OT MOJENU K SKCHEPUMEHTY, W 3[IeCb HCXOIHBIE
¢mrocodckre W OOIICHAYYHBIE YCTAHOBKH TIPHOOPETAIOT OOMIBIIOE
3HaueHue. [lo 3Toil mpuyMHE KOCMOJOTHUYECKUE MOJIETH CYIIECTBEHHO
pa3nuyaloTcs MEXAy co0o — B MX OCHOBE 3a4acTyIO JIeKaT
MIPOTHUBOIIONIOKHBIC HUCXOJHBIE (QUIOCOPCKHEe TpUHIUIBL B  CcBOHO
ouepenb, JIOObIE KOCMOJOTMYECKHUE BBIBOJABI TAaKKE BIUSIOT Ha
obmredwiocockre TpencraBieHuss 00 ycrpoiictBe BcenenHoit, T.e.
U3MEHSIIOT (hyHIAaMEHTAIbHBIC TIPEJCTABICHUS 4YEJIOBEKA O MHUPE H
camoM cebe.

Baxueimuii moctynar cOBpEMEHHOW KOCMOJIOTHH 3aKJIFO4YaeTcsl B
TOM, YTO 3aKOHBI TIPUPOJBI, YCTAHOBICHHBIE HAa OCHOBE H3yYCHHS
BeCbMa  OTpaHMYCHHOW  dYacTh  BceneHHOW, MOryT  OBITBH
HKCTPAIIOIMPOBAHBI Ha TOpa3o Ooliee MUPOKHE 00IacTH, 2 B KOHEYHOM
cueTe W Ha BCIO Bcenennyro. Kocmonorndeckue Teopun pa3ingaroTcs B
3aBUCHMOCTH OT TOTO, Kakue (U3UUSCKUE TMPHHIUIBI KM 3aKOHBI
TIOJIOXEHBI B UX OCHOBY. [locTpoeHHBIe Ha WX 0a3e MOJCTH JIOJDKHBI
JIOITyCKaTh TIPOBEpKY s HaOmromaeMoit obsactu  BceenenHoit, a
BBIBOJIbI TEOPUU — TOJITBEPIKAATHCS HAOIIOJCHUSMH WM BO BCSIKOM
ClIy4ae HE MPOTHUBOPEUUTH HM.

KocmoroHus

B Hogoe BpPEMs pOKIAACTCA KOCMOTI'OHUL.

Kocmoronuns — HayKa O MPOUCXOXACHUUN U pa3BUTUN KOCMHNYCCKUX
TCII U UX CUCTECM.
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Takum 00pa3oM, KOCMOTOHMS M3ydaeT 3BE3IbI U 3BE3IHBIC CHCTEMEL,
TraJJaKTHUKH, TYMaHHOCTI/I, COJ'IHG‘-IHy}O CI/ICTeMy 1 BCC BXOOAIIHE B HEC
TClIa — IUIAHCTHI, CHyTHI/IKI/I, aCTepOI/I[II)I, KOMCTbBI H MeTeOpI/ITBI.
[TepBoHaUaIbHO KOCMOTOHHMUECKHE THIIOTE3bl  KacalluCh  TOJBKO
Comnuaeuynoii cucreMsl. Jlvme B XX B. MOSIBAIACh BO3MOXKHOCTH HA4aTh
Cepbe3HOE M3YUEHHE MTPOUCXOKICHUS 1 PA3BUTHS 3BE3]] M TAIAKTHK.

6.2. Kocmonornyeckme mogenu BceneHHou

Pe3ynbraThl MO3HAHUSA, TOTydaeMbIe B KOCMOJIOTHH, O(OPMIISIOTCS
B BUJI¢ MOJITIeH MPOUCXOXKICHUS U pa3BUTH BceneHnnoit. 1o cBs3aHO
C TEM, 9TO B KOCMOJIOTUH HEBO3MOYKHO ITOCTaBHTh BOCIPOH3BOINMBIC
SKCIIEPUMEHTHI U BHIBECTH M3 HUX KAaKHE-TO 3aKOHBI, KaK 3TO JEIacTCs
B JPYIHX €CTECTBEHHBIX HaykaX. Kpome Toro, kaxmoe KOCMHYECKOE
SIBTICHUE YHUKAIBLHO. [103TOMY KOCMOJIOTHSI ONIEpUPYET MOACIISIMHU.

dopmupoBaHMe Krnaccu4eckom KOCMOSornyeckon moaenm

Vke IpeBHHE MYyIPEIbl 3a1aBAIMCh BOIIPOCOM O TIPOUCXOXKICHUH U
ycTpoiictBe Bceemennoi. MX B3rsiapl M HACH OBLIM HEOTHEMIIEMBIM
KOMITOHCHTOM  (PHMJIOCO(PCKUX CHCTEM JAPEBHOCTH. OTH IEPBBIC
KOCMOJIOTHYECKHE HIIEH, COXPAHHUBIIHECS IO HAIKX JHEH B BUIE MU(OB,
OCHOBBIBAJIMCh HAa  aCTPOHOMMUECKHMX  HaOmomeHusx. JKperam
BaBunmona, Erunrta, Maamm w Kurtas ymanoch TOYHO BBIYMCIHUTH
MPOAOIIKUTEIBHOCT TOJa, IOBTOPSAEMOCTh COJHEYHBIX M JIYHHBIX
3arMennii. HabOmrogas 3a HeOeCHBIMU TEJIaMM, OHU CMOIJIH BBIIBUTH JBE
TPYIIbl HeOSCHBIX TeJ: MOABM)KHBIC M HEIOABIIKHBIC. MHOXKECTBO 3BE3]
JOJITOE€ BpeMsl CUMTAIUCh HEMOABIDKHBIMH OOBbekTamMu. K  uwmcmy
TTOBIKHBIX TeN OTHOCWIHCh JlyHa, CoOJIHIIE W TSTh M3BECTHBIX B TO
BpeMs IJIaHET, Ha3BaHHBIX UMEHAMU OOr0B (BIEPBBIE 3TO OBLIO CIIEIAHO
B BaBuiione, ceromHs e MBI HCIIONB3yeM B KaUeCTBE HAa3BaHUH IIaHET
HMeHa puMcKkuxXx OoroB) — Mepkypuii, Benepa, Mapc, IOmutep wu
Carypn. B ux yecTh Hemens ObUTa pa3zelicHa Ha CeMb JHEH, KaKIbIi 13
KOTOPBIX B CYILECTBYIOIIEH M CErofHs acTPOJIOTHYEeCKOW TpaguIvuu
CBS3aH C OJHMM U3 TOJBMKHBIX Tel. M3 HaOMIOACHHS BHIAMOTO
nerkeHns CojHIa 1mo HeOecHO# cdepe ObUIM OTKPBITHI ABCHAIATH TaK
Ha3bIBaGMbIX 30/IHAKATIBHBIX CO3BE3IHMH.

Iloce Toro kak mosBWiIach (uocodus, MPHUIIEAIIas BMECTE C
HAayKoW Ha CMEHY MH(OIOTHH, OTBET HAa «BEYHBIC» BOIPOCH CTAIIH
HCKaTh B OCHOBHOM B paMKax (praoco(ckux KoHienuuid. B aHTmaHOCTH
MOSIBIJIOCH ~ HECKOJIBKO ~ MHTEPECHBIX ~ KOCMOJIOTMYECKHX  MOJIEIICH
Bceenennoii, npunamiexamux [Iudaropy, Hdemokpury, I[lnatony. Torma
’K€ BO3HHUKJIM W IIEPBBIC T'eNHONeHTpudYeckue moaenu Bceenennoil. Tak,
T'epaxmun TloHTHIICKHI NpU3HABAll CYTOYHOE BpalllcHHE 3eMIIH U €€
NIBIDKEHEC
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BOKpyT mnokosiierocst Connna. Apucrapx CaMoccKuid BBIIBUTAT UICIO O
TOM, YTO 3eMJIsl BpallaeTCs MO0 OKPY)KHOCTH, IIEHTPOM KOTOPOH CITY»KUT
Coname. Ho  remmoneHtpuyeckne  HWACH  OBLIM  OTBEPTHYTHI
OOJBIMTMHCTBOM AHTHYHBIX MBICIHTEICH, M OOMENPU3HAHHBIM HUTOTOM
AHTUYHOM  KOCMOJIOTMH  CTajla  TeOlCHTpHYECKas  KOHIICTIIHSA,
cthopMmynpoBaHHas ApPHCTOTENEM W YCOBEpIICHCTBOBaHHAs [ITomeMeem.
JlarHast MozieTTh TIPOCYIIIECTBOBAJIA B TeueHHe Bcero CpemHeBekoBbs. OHa
ObITa OYeHBb CIIOKHOM, TaK KakK ISl KOMITCHCAIIMH BHIAMOTO JIBIDKCHHS
TUTAHET, COBEPINAIONINX TIETIcOOpa3Hble ABIKCHUS, MPHUILIOCH BBECTH
cucTeMy JIe(h)ePEHTOB U AIHIIUKIIOB,

C mnpuxomom HoBoro Bpemenu ¢unocodus yCTymuia CBOE
MIEPBEHCTBO B CO3/IaHMM KOCMOJIOTMYECKUX MOJIENICH Hayke, KOTopas
Jo0mIack 0COOEHHO OOJBIINX YCIEX0B B XX B., MEPEiia OT pa3IMIHbBIX
JIOTAJIOK K JTOCTaTOYHO OOOCHOBAaHHBIM (PaKTaM, THIIOTE3aM U TCOPHSIM.
ITepBeiM pe3ynbTaToM cTago TosiBIeHUE B XVI B. requoneHTpUYECKON
Mozemm BeenenHoit, aBTopom kotopoi ctan Hukomnait Konepauk. B aToit
Mozenu BceelleHHas Bce elle MpeAcTaBiisiia coOol 3aMKHYTYIO cepy, B
IIEHTpe KOTOpoi Haxomwmioch COJHIIE, a BOKPYr HET0 Bpallajuch
TJIAHETHI, B TOM YHCIIEC B 3eMIIS.

Venexu kocmonorun u kocMoronnu B X VIII—XIX BB. 3aBepmmiich
COBIIAHUEM KIACCUYECKOU NOTUYEHMPUYECKOU KapmuHbl MUpa, CTABIICH
HAYaJbHBIM 3TAllOM Pa3BUTHS HAYYHOM KOCMOJOTHH. JlaHHAs MOJENb
JIOCTaTOYHO IMPOCTa M IMOHATHA. BeeneHHas cumMTaeTcss OSCKOHEUHOH B
MPOCTPAHCTBE M BO BpPEMEHHU, MHBIMHU CJIOBaMHM, BeuyHOH. OCHOBHBIM
3aKOHOM, VIPABISIOIIAM IBIDKEHHEM M DPa3BHTHEM HEOCCHBIX Tell,
SIBIIICTCA 3aKOH BCEMHPHOIO TATOTEHHUA. IIpOCTpPaHCTBO HHUKAaK HE
CBSI3aHO C HAXOMAIIMMHCS B HEM TelaMH, Hrpas MacCHBHYIO pOJIb
BMECTHJIMINA UIA 3TUX Tel. Bpems Takke HE 3aBHUCHT OT MaTEpHH,
SIBIISSICH YHUBEPCAIBHON JITUTSIIBHOCTHIO BCEX TPUPOMHBIX SBICHUH U
Ten. Mcde3Hu BOPYT BCe Tela, MPOCTPAHCTBO U BpeMs COXPAHIIINCH ObI
HEeM3MEeHHBIMA. KonmdecTBO 3Be3d, INIAHET W 3BE3MHBIX CHCTEM BO
Bceenennoii OeckoneuHo Benmko. Kaxnoe HeOecHOE TeIO MPOXOIUT
JUIMTENBHBIA  JKW3HEHHBIH TyTh. Ha cMeHy moruOmmM, TOYHEE,
MOracIliiM, 3BE37aM IMPHXOIAT HOBBIC, MOJIOABIC CBETHIA. XOTS JCTaJIH
BO3HHKHOBEHHS M THOEIM HEOSCHBIX TEJI OCTaBAIUCh HESCHBIMH, B
OCHOBHOM 3Ta  MOJEIbh  Ka3ajlach CTPOMHOM HM  JIOTHYECKH
HENPOTHBOPEUNBOM. B TakoM BHIe KiaccHUecKas MOJHUIICHTpHYECKAs
MOJIeJIb IPOCYIIIECTBOBAJIA B HAYKE BILIOTH 10 Hadajga XX B.

OnHako B JaHHOM Moaeid BceeaeHHOW OBLIO  HECKOJBKO
HEJ0CTaTKOB. 3akoH BCEMHUPHOTO TATOTCHUS OOBSICHSIT
IIEHTPOCTPEMHUTEIHFHOE YCKOPEHHE IUTAaHEeT, HO HE TOBOPHWII, OTKyIa
B3SJIOCH CTPEMJICHHWE IDIAHET, a TaKke JFOOBIX MaTepHajbHBIX Tell
NIBUTAThCSI  paBHOMEPHO M mpsMoiuHeidHO. Jlma  oOBsIcHEeHWsS
WHEPIHAILHOTO IBIDKEHUS MIPHUILIOCH JOITyCTUThH CYIIECTBOBAHUE B HEH
OOXKECTBEHHOTO  «IIEPBOTONYKA», TIPUBEIIIETO B IBHKCHHUE BCE
MaTepuanbHble Tena. Kpome Toro, s xop-

129



PEKIMH OpOUT KOCMHUYECKHX TeJl TakKe JOMYCKalOCh BMEIIATEIbCTBO
bora. Takum o00Opa3oM, Kiaccudeckas TOJNUICHTPHUUECKAs MOJIENb
BcenenHoit nuih 4aCTUYHO HOCHUJIA HAYYHBIM XapakTep, OHA HE CMOTJia
JaTh HAYIHOTO OOBSCHEHHWS TPOUCXOXACHHS BcelmeHHON W mosToMy
Obl1a 3aMeHEeHa IPYTUMH MOJICIISIMH.

KocMonoruyeckue napagokcbl

K xonmy XIX B. mOSBHIINCH CepbE3HBIE COMHEHHS B KIACCHYECKOM
KOCMOJIOTHUECKOW Mogenmd. OHU TpHHIH (GopMy Tak Ha3bIBAEMBIX
KOCMOJIOTUECKUX apagoKCcoB — (hOTOMETPHUECKOTO,
T'PaBUTAlITMOHHOI'O U TCPMOJUHAMUYCCKOI'O.

®oromerpuueckuii mapagokc. Eme B XVIII B. mBelnapckuii
actpoHoM P. [IIle3o BbICKa3all COMHEHHS B MPOCTPAHCTBEHHOM
O0ceckoneunoctd Bceenennoit. Ecmu mpemmonoxuts, yrBepskgan Illeso,
4T0 B OCCKOHEUHOHN BceneHHOl cymiecTByeT OECKOHEYHOE MHOMXECTBO
3BE31] U OHU paclpeiesieHbl B MPOCTPAHCTBE PAaBHOMEPHO, TO TOT/A IO
JM000MY HAIIPaBJICHHUIO B3TJISA 3EMHOTO HAOMIOAATessl HEMpeMEHHO
HaTBIKalICd OBl Ha KaKylO-HUOyIs 3Be3my. Torma HeOOCBOM, CIUIONIbL
YCeSTHHBIN 3Be3MaMH, UMeNT Obl OECKOHEYHYIO CBETHMOCTD, T.€. TaKylo
IMOBEPXHOCTHYIO SIPKOCTh, 4TO Jaxke CoiHile Ha ero (poHe Ka3ajaoch ObI
gepHbIM TITHOM. OTHaKO 3TOro He mpoucxonut. Hesasucumo ot Ile3o
K aHAJOTHYHBIM )K€ BBIBOAAM IIPHINE]T MU3BECTHBI HEMEIIKHH acTPOHOM
®. Onebepc. DTO MapajOKCaTbHOE YTBEPXKIACHUE TMOIYYWIO B
ACTPOHOMUHM HAaWMEHOBaHME homomempuyeckoeo napadoxca Illezo—
Ombepca. TakoB ObLT TIEPBIA KOCMOJIOTHUYECKUHN MApaJoKC, TOCTABUBIIMIA
T0J] COMHEHHUE TIPOCTPAHCTBEHHYIO0 OECKOHEUHOCTh BeeleHHO.

I'paButanmonnsblii napaaokce. B xone XIX B. Hemelkuil acTpOHOM
K. 3eemurep oOparuin BHUMaHWE Ha JPYroil MmapajoKCc, Takke
HEeM30€XHO BBITCKABIIMA W3 TIPEACTABICHHM O OECKOHEUYHOCTH
Bceenennoit. OH TOMy9n Ha3BaHUE epABUMAYUOHHO2O NAPAOOKCdA.
HetpynHo mopcuwrtaTh, 94TO B OCKOHEYHOH BcelleHHOI ¢ paBHOMEPHO
pacTpeaeNcHHBIME B HEH TeJlaMy CHJIa TATOTEHHsSI CO CTOPOHBI BCEX Tell
BcenenHnoit Ha maHHOE TENO OKAa3bIBAeTCS OECKOHEUHO OONBINIONW WITH
HeompeAeeHHONH. Pe3ynprar 3aBUCHUT OT crmoco0a BBIYUCIICHUS.
[TockoapKy 3TOTO HE TMPOUCXOAWT, 3€ETMUTep CHAedal BBIBOM, YTO
KOJIMYECTBO HEOCSCHBIX TeN BO BCelleHHOW OrpaHWYeHO, a 3HAYHT, U
cama Bcenennas He OeckoHevHa.

TepmonunamMuyeckuii  mapagoke. TpeTuil, TePMOIUHAMUYECKUH,
mapajokc Taxke Obul chopmymupoBan B XIX B. OH BbITEGKaeT u3

BTOPOTO Hadaja TEpPMOAMHAMUKH — TPHHIAIA BO3pacTaHUS
SHTPONMUA. MUpP TIONIOH DHEPTHH, KOTOpas TOMYHHSICTCS BaKHEUIIEMY
3aKOHY TIPHUPOIBI — 3aKOHY coXpaHeHHus »Hepruw. Kazamock Obl, u3

ATOTO 3aKOHA HEM30EKHO BBHITEKACT BEUHBIH KPYTrOBOPOT MAaTEpUU BO
Bceenennoii. B camom nene, ecim B NMPUPOJEC IPH BCEX HM3MEHEHHUSIX
MaTepud OHa HE KCYe3aeT W HE BO3HHWKACT W3 HUYEro, a JIHIIb
MIEPEXOJIUT U3 OJTHON (POPMBI CyIIIe-
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CTBOBaHMS B Jpyryro, To BceneHHas BeyHa, a Marepus, ee
COCTaBIIAIONIAsA, MPEOBIBACT B BEYHOM KpPyroBopoTe. Takum oOpazom,
Moraciiiie 3Be3/bl CHOBAa IPEBPAIllalOTCSd B MCTOYHHMK CBETa W Teruia.
HukTo, KOHEYHO, He 3HaJ, KaK ATO MPOUCXOIUT, HO yOEXKICHHE B TOM,
yTo Bceenmennas B 1[eJI0OM BCerja OfHA U Ta ke, OBUIO B TO BPEMsI ITOYTH
BCEOOIIIM.

TemM HeoxuaaHHee TMPO3BY4Yal BBIBOJ W3 BTOPOro Hauaja
TEPMOJIMHAMUKH, OTKPBITOrO B cepeauHe XIX B. aHMIMYaHUHOM
KeneBunom w  HemenkuMm  ¢us3ukoM  Kmaysmycom. Ilpum  Bcex
MPEBPAILICHUAX PA3INYHbIE BUABI JHEPIMU B KOHEYHOM CYETE MEPEXOST
B TEIUTO, KOTOPOE, OYAYYIH MPEIOCTABICHO ce0e, CTPEMUTCS K COCTOSTHHIO
TEPMOJIMHAMUYECKOTO PaBHOBECHS, T.€. PACCEMBAETCS B IMPOCTPAHCTBE.
Tak kak mporiecc paccestHUs TeTia HeoOpaTuM, TO paHO WJIU TIO3IHO BCE
3B€3/Ibl MOTaCHYT, BCE aKTHBHBIC IMPOLIECCHI B MPHUPOJIE MPEKPATITCS U
Bcenennast mpeBpaTHTCS B MpadHOE 3amepsiiee kKiaamouiie. Hactymwmr
TEIUIOBas CMePTh BeemeHHOM.

Bcrate Ha mnosunuio Kiaysmyca — 3HAUMT TpU3HATH, YTO
Bcenennas uMera Koraa-To Havajao M HeM30eXHO OyJeT MMETh KOHEI.
JlelcTBUTENIbHO, eclii OBl B IIPOIILTOM BceeneHHas CylecTBOBalIa BEUHO,
TO B HEH JABHO HACTYIMIJIO OBl COCTOSIHHE TEIIOBOM CMEPTH, a TaK Kak
9TOr0 HET, To, mo yOexnmenuio Kiaysmyca M MHOTHX JAPYIHX €ro
COBPEMCHHHKOB, BceneHHas Obliia cOTBOpeHa CpaBHUTEIBHO HEJaBHO, a B
OyayIieM, eclii He CIYyYHUTCS Kakoro-HHMOyab 4yna, BceneHHyIO ket
TEIUIoBask CMEPTh.

Takum o00pa3oMm, KOHIICHIIUS TEIUIOBOM CMepTH BceneHHOM,
TEPMOAMHAMUYECKUM TapaJoKC TMOJCTABHIM IO COMHEHHE BOIIPOC O
BeYHOCTH BceneHHoM BO BpeMeHH. TpH KOCMOJOTHYECKHX Iapajiokca
3aCTaBWJIM YYCHBIX YCOMHHUTHCS B KIIACCHYECKON KOCMOJIOTMYECKON MOJICIH
Bcenennoii, moOymumm UX K IOMCKaM HOBBIX HETTPOTHBOPEUMBBIX MOJICIICH.

PensiTMBMUCTCKAsT MOIEJNk BcelleHHOM

Hosas w™opmens Bcemennoit Oputa coszmana B 1917 1. Al
OitamTelinoM. Ee 0CHOBY coOCTaBHIIa PEISITUBHCTCKAsS TEOPHS
TATOTEHMsSI — OOIIas TEOPHsI OTHOCUTEIHLHOCTH. DWHINTEHH OTKa3aJICs
OT TIOCTYJaTOB aOCOJIOTHOCTH M OECKOHEYHOCTH IPOCTPAHCTBA H
BPEMEHH, OJHAKO COXPAHWJI MPHUHIMUI CTAIMOHAPHOCTH, HEU3MEHHOCTHU
Bcenennoit Bo BpeMeHH M €€ KOHEUHOCTU B IpocTpaHcTBe. CBoiicTBa
Bcenennoit, mo MHEHHMIO DUHINTEHHA, OMPEIEIIAIOTCS PACTIPEICIICHUEM B
Hell TIpaBHTAIlMOHHBIX Macc, BceneHHas Oe3rpaHuuYHa, HO IIPH 3TOM
3aMKHyTa B mpocTpaHcTBe. COrflacHO »TOM MOJENu, MNPOCTPAHCTBO
OJTHOPOJTHO ¥ M30TPOITHO, T.€. BO BCEX HAIMPABICHUSIX HMEET OTHHAKOBBIC
CBOWMCTBA, MaTepHs pacupelelicHa B HEM pPaBHOMEPHO, BpeMs
OeCKOHEYHO, a ero TeueHHe He BIMsgeT Ha cBoiicrBa Bcesennoit. Ha
OCHOBaHHWM IIPOBEJACHHBIX PACUCTOB OUHINTEHH CHENal BBIBOM, YTO
MHPOBOE MTPOCTPAHCTBO MPEACTABISET COOOM YETRIPEXMEPHYIO chepy.
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[Tpu 3TOM HE CcliemyeT MpeACTaBIATh cede AaHHYI0 MOJIeb BeeneHHOMH
B BUjie 00bI4HOM ceprl. Chepuueckoe MPOCTPaHCTBO ecTh chepa, HO
cepa deThIpeXMepHasi, He MOAAIONIAsICA HAMISAIHOMY HPEICTABICHUIO.
[lo aHanormm MOXHO C/ieNaTh BBIBOJ, YTO OOBEM TaKOTO MPOCTPAHCTBA
KOHEYEH, KaKk KOHEYHa ITOBEPXHOCTH JIFOOOTO I1apa, €e MOXKHO BBIPA3HUTh
KOHEYHBIM YHUCIIOM KBaJpPaTHBIX CAHTUMETPOB. I[lOBEpXHOCTh BCIKOM
YeThIpeXMEepPHOH  cephl TakkKe BBIPAKACTCS KOHEUHBIM  YHCIIOM
KyOometpoB. Takoe cdepuueckoe MPOCTPAHCTBO HE MMEET TPAHUI, U B
3TOM CMBICIIE OHO Oe3rpaHn4HO. JIeTss B TaKOM MPOCTPAaHCTBE B OAHOM
HaIlpaBJICHUH, MBI B KOHIIE KOHIIOB BEpPHEMCSI B ICXOJIHYIO TOUKy. Ho B
TO XK€ BpeMsl Myxa, MOJ3yIIasi M0 TOBEPXHOCTH Ilapa, HUTNIE HE HaWaeT
TPaHUI] ¥ TPErpaj], 3alpellaroiyx i JIBUraThCS B JIFOOOM HM30paHHOM
HaIpaBJcHUU. B 3TOM CMBICIIE MOBEPXHOCTH JIOOOTO Iapa Oe3rpaHuyHa,
XOTS M KOHEYHA, T.c. OC3rpaHUYHOCTh U OECKOHEYHOCTh — 3TO Pa3HBIC
TIOHSITHUS.

Hrak, u3 pacueToB DHHINTEHHA CIIEOBAIO, YTO HAIl MUP SBJISACTCS
yeThIpeXxMepHO cepoir. OO0beMm Takoii BcelleHHON MOXET OBITh
BBIPQKEH XOTA M OYEHb OONBIIMM, HO BCE K€ KOHEYHBIM YHCIIOM
KyOoMeTpoB. B npuHITHIIE MOXKHO 00JIETETh BCIO 3aMKHYTYIO BeeneHHyro,
IBUTAsSCh BCE BpeMs B OJHOM HampaBieHWH. Takoe BooOpakaemoe
MyTEIIECTBHE TIOAOOHO 3EMHBIM KpPYTOCBETHBIM ITyTemecTBHsAM. Ho
KOHeyHas 1o 0o0bemy BceneHHast B TO ke Bpemsi Oe3rpaHMYHA, Kak HE
MMEeT TPaHHUI] TIOBEPXHOCTh JH000H cdeprl. BceeneHnnas OiiHinTeiHa
COJCPXKUT XOTS M OOJBIIOE, HO BCE JKE KOHEYHOE 4YHCIO 3BE3l] H
3BE3IIHBIX CHCTEM, a TIOATOMY K HEel HEPUMEHUMBI ()OTOMETPUICCKUN U
TPaBUTAIIMOHHBINA MApaJOKCHL. B TO e BpeMs MpHU3pak TEIUIOBON CMEpPTH
TaTOTEET M Hajd Bceenennoit Dunmreiina. Takast BceeneHnasi, koneuHas B
MIPOCTPAHCTBE, HEM30EKHO MIET K CBOEMY KOHIIy BO BpeMeHH. BedHocTh
el He mpucyIIa.

Takum 00pa3oMm, HECMOTPSI Ha HOBH3HY M Ja)K€ PEBOIOIMOHHOCTD
Hjel, DUHIITEHH B CBOCH KOCMOJIOTHYECKON TEOPHH OPHUECHTHPOBAIICS
Ha TPUBBIYHYI0  KJIACCUYECKYH0 MHMPOBO33PEHUYECKYKD  YCTAaHOBKY
CTaTUIHOCTH Mupa. Ero Gojee mpuBIeKal TApMOHUYHBIA U YCTONIMBEIMA
MUD, HEXKEIIU MUP NPOTUBOPEUUBBIN 1 HEYCTOMYUBLIN.

Mogenb pacwupsiowencsa BeceneHHon

Mogens Bceenennoit DitHiTeliHa cTaja MEPBOM KOCMOJIOTMUECKOH
MOJICIIBIO, basupyromerncs Ha BBIBOJIAX oo1iei TEOPHH
OTHOCHUTEJIBHOCTH. JTO CBS3aHO C TEM, YTO MMEHHO TATOTEHUE
ompeescT B3auMOACHCTBIE Macc Ha OOJBIINX paccTOsHUAX. [ToaTomMy
TEOPETHYECKUM SIJIPOM COBPEMEHHOM KOCMOJIOTHH BBICTYIIAET TEOPHS
TSATOTEHUSI — 00IIast TEOPUS OTHOCUTEIBHOCTH. DHWHINTEHH AOITyCKall B
CBOEM KOCMOJIOTHUECKON MOJENN HAJIMYhE HEKOW THIIOTETHYECKON
OTTANKWBAIOMIEH  CWJIBI, KOTOpas HOJDKHa ObUla  00eCIeunTh
CTaIlMOHAPHOCTh, HEM3MEHHOCTh Bcenennoil. OpHako IMocieayroliee
pPa3BUTHE ©CTCCTBO3HAHHUS BHECIO CYIIECCTBEHHBIC KOPPEKTHUBBI B 3TO
MIPEJICTaBIICHUE.
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[Tate net cmyctst, B 1922 1., coBeTckuii (U3MK W MaTeMaTuk A.
@®pupMaH Ha OCHOBE CTPOTMX pacueToB IOKaszad, 4To Bcenennas
OWHIITEHHA HE MOXET OBbITh CTAIlMOHAPHOW, Hen3MeHHOH. [Ipu 3TOM
OpunMaH omupaics Ha COOPMYIUPOBAHHBIN WM KOCMOJIOTHYCCKHMA
TIPUHIMAIL, KOTOPBIA CTPOWTCS HAa JBYX NPEANONOKEHUSIX: 00
M30TPOIHOCTH M oJiHOpoaHOCcTH Beenennoit. M3orponHocth BeenenHoi
MMOHUMAETCSI KaK OTCYTCTBHUE BBIJCICHHBIX HAIPaBICHUN, OJUHAKOBOCTb
Bceenmennoit mo Bcem HampaBieHusM. OgHOpPOTHOCTH BcemeHHOM
MOHUMAETCSI KaK OIMHAKOBOCTb BCEX TOUEK BceleHHOH: MBI MOXEM
MPOBOJIUTH HAOMIOJICHUS B JIFOOOH M3 HUX W BE3JIC YBUAUM H30TPOITHYIO
Bcenennyto.

®puaMaH Ha OCHOBE KOCMOJOIMYECKOTO IMPHHIMMNA J0Ka3all, 4YTo
ypaBHEHUSI DUHINTEHHA UMEIOT U APYTUE, HECTAIMOHAPHBIC PELICHUS,
COTJIaCHO KOTOpbIM BceneHHas MoxeT MO0 pacHupsAThCs, OO
cxuMaThes. [Ipu 3ToM peus 1u1a 0 pacIIMPeHUH caMoro MPOCTPAHCTBa,
T.e. 00 YBETMYCHHWH BCEX pacCTOSHUN Mupa. Bcemennas ®pumMana
HaIlOMUHANA Pa3IyBalOLINICS MBUIBHBIA IIy3bIpb, Y KOTOPOIO U PAIUycC,
U IUIOIIA/1b IOBEPXHOCTU HENPEPHIBHO YBEIUUHBAOTCS.

TlepBoHavyanmsHO MOJENb paciiMpsitonieiics BceeneHHol Hocuiia
TUNOTETUYECKUM XapakTep U HE UMeJa SMIIMPUUECKOTO MOATBEPHKICHUS.
Omnako B 1929 r. amepukaHCKuii acTpoHOM J. Xab01 0OHApYXKHIT
3¢ (HEeKT «KPaCHOTO CMEIICHUS CIEKTPAIBHBIX JIMHUHA (CMEIIICHUE JIMHUH
K KpacHOMY KOHILy CIIEKTpa). JTO ObUIO MCTOJKOBAHO Kak CIICICTBHE
a¢dexra [lomuiepa — M3MEHEHHE YaCTOTHI KOJICOAHMIA WK JIJIMHBI BOJTH
W3-3a JBW)KCHUS UCTOYHHUKA BOJIH U HAOJIOATENs IO OTHOIICHHIO IPYT
Kk npyry. «KpacHoe cmemieHue» ObIJIO OOBSCHEHO KaK CIIEICTBUE
yHaneHus TaJakTUK JIpyr OT JApyra CO CKOPOCTBIO, BO3pAcTaroIled ¢
paccrostareM. CorylacHO TOCIEAHNM M3MEPEHHSIM YBEIMYeHHE CKOPOCTH
pacUMpeHnsl COCTaBIsAET TPHUMEPHO 55 KM/C Ha KaXAbIH MHJUIHOH

mmapcek.
B pesynbrate cBonx HaOmomeHni Xa001 000CHOBAN MIPeICTaBICHNE,
yto BceneHHas — 3TO MHUp TaJlaKTHK, 4TO Hama [amakThka — He

€IMHCTBEHHAass B HEW, 4YTO0 CYIIECTBYeT MHOXXECTBO TalaKTHK,
Pa3ACNCHHBIX MEXIY COOOW OrpOMHBIMH pacCTOSHUsIMU. BMecte ¢ Tem
Xab0yn mpuIen K BBIBOJY, YTO MEKIaJlaKTUYECKUE PACCTOSHUS HE
OCTalOTCS TOCTOSHHBIMHU, a yBEIMYMBAKOTCA. TakuM oO0pazoMm, B
€CTECTBO3HAHUHU NOSBUIIACH KOHYenyus pacuiupsioujeticsi Bcenennoti.

Kakoe xe Oynymiee ket Hanry Beenennyro? @puamaH npeaioKut
TPH MOJICTTH pa3BUTHUs BceneHHo.

B nepsoii modenu BceneHHas pacmmpsieTcss MEUIEHHO ISl TOTO,
9TOOBl B CHJIy TPaBUTALMOHHOTO MPHUTSHKEHUS MEXAY Pa3THIHBIMHU
raJlakTHKaMH paciiupenre BceneHHOM 3aMeyisiioch U B KOHIIE KOHIIOB
npekpaimiaioch. [locne aroro BeenenHas HaunMHana cxumarbes. B atoi
MOJIENI TIPOCTPAHCTBO WCKPHUBIIETCA, 3aMBIKasCh Ha cebs, o0pasys
chepy.

Bo emopoii moderu BceeneHHas pacmmpsiiach OSCKOHEYHO, a
MPOCTPAHCTBO MCKPHUBICHO KaK MOBEPXHOCTh CEIJla U TpU  DTOM
0ECKOHEUHO.

133



B mpemveii moodenu ®puamanHa TpOCTPAHCTBO ILUIOCKOE U TOXKE
OeckoHeUHOE.

ITo xakoMy M3 ATHUX TpEeX BAPUAHTOB WACT HBoMIONMS BceneHHol,
3aBUCUT OT OTHOIICHHS TPABUTAIMOHHOW SHEPTHH K KHHETHYICCKOM
SHEPTUH Pa3jIeTAIOIIETOCs BEIeCTRA.

Ecnmn xuHeTHUecKas SHEprus paszjieTa BEMIeCTBa IpeodiamaeT Han
TPaBUTAIIOHHOM DSHEpPruei, IMPersTCTBYIONIEH paslieTy, TO CHJIbI
TATOTEHUS HE OCTAHOBAT pa30eraHusl TalaKTHK, W pacIIdupeHHe
Bcenmennoilt OymeT HOCHTh HEOOpPAaTHMBIM XapakTep. DTOT BapHaHT
JMUHAMHYHOM Mozenu BeeneHHoM Ha3bIBAIOT omkpuimot Beenennoil.

Ecnu ke mpeobiagaer rpaBUTALIMOHHOE B3aUMOJICHCTBUE, TO TEMII
pacIIupeHusi cO BPEMEHEM 3aMEIJIMTCSA 10 IOJTHOM OCTaHOBKH, TOCIIE
YEero HayHeTCs C)KaThe BellecTBa BIUIOTH JIO Bo3BpaTa BceenmeHHo#l B
HCXOIHOE COCTOSHHUE CHHTYISIPHOCTH (TOUCYHBIH 00beM C OSCCKOHEYHO
OOJIBIION IIOTHOCTHIO). TakoW BapHaHT MOJICITH HA3BaH OCYULIUPYIOWEL,
WIIH 3aKpulmol, Bcenennol.

B rpanmuHOM ciy4ae, Korma CHIBl TPaBUTAlMH TOYHO PAaBHBI
SHEPTHHM pa3lieTa BEIIECTBA, PACIINPEHHE HE IMPEKPATUTCS, HO €ro
CKOpPOCTBb CO BpeMeHeM OymeT CTpEeMHUThCS K Hymro. Uepe3 HECKOIBKO
JIECSITKOB MWJUIMAPAOB JIET TOCIe Havala pacmmpeHns BceneHHon
HACTYIIUT COCTOSIHHE, KOTOpPOE MOXKHO HAa3BaTh KEA3UCMAYUOHAPHBIM.
Teopetrueckn BO3MOKHA U MyJbcalysi BceneHHoM.

Ha6momaemoe HamMu pasOeraHwie TajlakKTHK €CTh  CJICIACTBHE
pacuIupeHusi TPOCTPAHCTBA 3aMKHYyTOM KoHeuHoM Bcemennoi. Ilpu
TaKOM pacIIMpEeHUH MPOCTPAaHCTBA BCE paccTosHUA BO BceneHHoit
YBEIIMYUBAIOTCI IOJOOHO TOMY, KakK pacTyT pPacCTOSHUS MEXIy
NMBUIMHKAMU Ha TOBEPXHOCTH Pa3IyBalolIErocs MBUILHOTO ITY3BIPS.
Kaxmyro w3 Takux TBUTMHOK, KaK M KaXAYI0 W3 TaJaKTHK, MOXKHO C
MOJIHBIM TIPaBOM CUHUTaTh LEHTpoM pacmupenns. Korma 3. Xabomn
MOKA3aJI, 9YTO NAJICKWe TAIAKTUKHA pa3z0eraloTcs APYr OT Apyra co BCE
BO3pAcTaIOIIEeH CKOPOCTHIO, OB CIIEaH OHO3HAYHBIA BHIBOI O TOM, YTO
Hamra Beenennas pacmmpsiercsa. Ho pacmmupstomasics Beenennas — 3t1o
u3MeHsitoasca BeeneHHnas, MUp CO Bcel CBOEW MCTOpHEH, MMEIOIIUM
Hayano U koHer. IlocrosHHas Xa00ja IMO3BOJIIET OLIEHHUTH BPEMs, B
TEUEHHUE KOTOPOro MPOAOHKACTCS MPOIeCC pacuIupeHus BceneHHOM.
[Monmyuaetcs, uro oHo He MeHee 10 mupxa. u He Oonee 19 mupa. ner.
Hawnbosnee BepoATHBIM BpeMEHEM CYIIECTBOBAHHS PaCIIUPSIOICHCS
Bcenennoii cumrtaror 15 mupa. yiet. TakoB HpuOIM3HUTENBHBIA BO3pPAcT
Hamelt BeceneHHoM.

6.3. NpouncxoxpeHve BceneHHon —
KoHUenuua bonbLuoro B3pbiBa

IIpeacrasienue o pazputuu BeeneHHON 3aKOHOMEPHO ITPUBETIO
MTOCTaHOBKE MPOOJIEMBI Hadajia dBOIOINH (poxacHus ) BeeneHHol u ee
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koHIla (cMeptu). B Hacrosimee BpeMs CYIIECTBYET HECKOJBKO
KOCMOJIOTHUECKHUX ~ MOJENeH, OOBACHSIOMIMX OTAENbHbIE  ACHEKTHI
BO3HHMKHOBCHUA MAaTCPHUU BO BCCHGHHOﬁ, HO OHHU HE O6’I)SICH$HOT IpHUYrH
W Tpolecca poXacHHs camoil BcemeHnnoil. 3 Bcell COBOKYIHOCTH
COBPEMEHHBIX KOCMOJIOTHYECKHX TEOPHUH TOJBKO Teopus bossiroro
B3pbIBa I'. ['aMoBa cMorIa K HACTOAIIEMY BPEMEHH YIOBIICTBOPUTEIHHO
OOBSCHHUTH IIOUYTH BCe (DAaKTHI, CBSI3aHHBIC ¢ 3TOM MpobiaemMoi. OCHOBHEBIE
4epThl MOJEIW BONBIIOro B3phIBa COXPAHWINCH O CHX IIOp, XOTS H
OB TIO3KE JIOMOJHEHBI TeOopHeH WHQIAIUN, WIM TEOpHEH
pasnyBatoietics Beenennoit, pa3paboTaHHON aMepUKAHCKUMU YUSCHBIMU
A. T'yrom u II. CreifiH-xapATOM M JOMOJHEHHOH COBETCKMM (DH3UKOM
A J. JIunane.

B 1948 r. BbIgaloOmMiCAd aMEPHKAHCKMHA (UMK  PYCCKOTO
npoucxoxkacHus I'. 'aMoB BBEIIBHHYJ IIPEIONIOKEHNE, YTO (pU3NUecKas
Bcenennas  oOpazoBamack B pe3ydbTaTe THTAaHTCKOTO — B3pHIBa,
MPOUCIIEIIEr0o MpuMepHO 15 Mipa. Jer ToMy Hasan. Torma Bce
BEIIIECTBO M BCS dHEPTHs BceeHHOo# ObU CKOHIIEHTPUPOBAHBI B OJJHOM
KPOXOTHOM CBEpXIUIOTHOM CI'YCTKE. Ecim BepHTh MaTeMaTHICCKAM
pacderaMm, TO B Hadajie pacIIHpeHus paauyc BcelneHHOW ObUI M BOBCE
paBeH HYIIIO, a €¢ IIIOTHOCTh paBHA OECKOHEYHOCTH. DTO HAdadbHOE
COCTOSIHME HAa3bIBACTCSA CUHSYIAPHOCMbIO — TOYCUHBIH O0BEM ¢
OCCKOHEYHOH  IUTOTHOCTBIO.  VI3BeCTHBIC ~ 3aKOHBI ~ (PU3UKH B
CUHTYJIIPHOCTH He paboTaloT. B 3TOM COCTOSHHH TEpSIOT CMBICT
MOHATHS TPOCTPAHCTBA M  BPEMEHH, IIOITOMY OECCMBICICHHO
CIpallMBaTh, TIA€ HAaXOAWJIAch 3Ta TOYKa. Tarkke COBpeMcHHas Hayka
HHUYETO HE MOXKET CKa3aTh O MPUYHUHAX MOSIBIICHUS TAKOI'O COCTOSHUL.

TeMm He MeHee, COIIaCHO MPHUHIKITY HeompeAeaecHHOCTH [ eiizenoep-
ra BEIIECTBO HEBO3MOYKHO CTSHYTH B OJHY TOYKY, ITOITOMY CUHTAETCS,
gyto BceneHHas B HaYalbHOM COCTOSHHHM HWMeEJIa OIPEICICHHYIO
IDIOTHOCTh W pa3Mepbl. 1o HEKOTOPBIM MOACYETaM, €CITH BCE BEIIECTBO
HaGozaeMoii BeerneHHoit, koTopoe oneHmBaercst mpumepro B 10°' T,
cxkathb 110 wiotHoetd 10 r/em’, To oHo 3aiiMer 06beM okoso 107 ev’. Hu
B KaKOW 3JIEKTPOHHBIN MUKPOCKOI PasTISIIETh e ObLI0 OBl HEBO3MOKHO.
Jlonroe BpeMs HUYETO HeIb3s OBLIO CKa3aTh O NpHYMHAX bBonbioro
B3pbIBa U nepexone Bcemennoli k pacmupenuto. Ho ceromaHs mosBHinich
HEKOTOpBIE THIIOTE3bI, IBITAIONINECS OOBACHUTH 3TH Ipouecchl. OHU
JISKAT B OCHOBE MH(DIISAIMOHHON MOZIENTU pa3BuTHs BeeneHHO.

«Havano» BceneHHoOM

OcHoBHas wjesl KOHIENIUH BoNbIoro B3phIBa COCTOMT B TOM, HYTO
Bcenennas Ha paHHMX CTaAusIX BO3HMKHOBEHHUS MMENAa HEYCTOMYMBOE
BaKyyMOITOJJOOHOE COCTOSHHE C OOJBIIOW IUIOTHOCTHIO 3HEPrud. JTa
SHEPrus BO3HUKJIA M3 KBAHTOBOTO M3IIyYeHHS, T.. KaK Obl U3 HUYETO.
Jleno B TOM, 4TO B JU3UUECKOM BaKyyMe OTCYTCTBYIOT (DHUKCHpYyEMEIC
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YaCTHUIIBL, TIOJIS U BOJIHBI, HO 3TO He OeKM3HEHHas mycToTa. B Bakyyme
HUMCHOTCA BUPTYaJIbHBIC YaCTHUIbI, KOTOpPBIC POXIOAKOTCA, UMCHOT
MHMOJICTHOE OBITHE K TYT € Hcue3aroT. [103TOMy BaKyyM «KHIIAT)
BUPTYaIbHBIMH YaCTHUIIAMHU M HACHIIICH CJIOXHBIMH B3aUMOJICHCTBUIMU
Mexny HuMmMu. llpwdgeM, o2Heprus, 3akillOYeHHas B BaKyyMe,
pacroyilaraeTcsl Kak Obl Ha €ro pa3HbIX 3TaXax, T.e. UMeeTCs (CHOMEH
pa3HOCTEN SHEPreTHICCKUX YPOBHEN BaKyyMa.

Iloka BakyyM HaxOOUTCSI B PABHOBECHOM COCTOSIHUH, B HEM
CYIIECTBYIOT JIMITh BHUPTYyajdbHBIC (MIPU3pAaYHbIC) YaCTHIBI, KOTOPBIC
3aHUMAalOT B JIOJT Yy BaKyyMa DHEPrUI0 Ha KOPOTKHH MPOMEKYTOK
BPEMEHH, YTOOBI POAUTHCS, U OBICTPO BO3BPAIIAIOT M03aMMCTBOBAHHYIO
SHEPruto, YToObI UCUe3HYTh. Koraa ke BakyyM 1o KakoW-IM00 MpUuIrHe
B HEKOTOPOH MCXOIHOMN TOUKE (CHHTYJIIPHOCTH) BO3OYIMJIICS U BBIIICIT U3
COCTOSIHMSI PaBHOBECHS, TO BUPTYaJbHbIC YACTHIIBI CTaJId 3aXBaThIBATh
SHepruto 0e3 OTIaYM M NPEBPAIlAINCh B pealibHBIC YaCTHIBL. B KoHIe
KOHIIOB B OIIPEIICIICHHOW TOYKE IPOCTPAHCTBa 00pPa30BajoCh OIPOMHOE
MHOKECTBO PEaJbHBIX YACTHI[ BMECTE CO CBSI3aHHOW WMH SHEPTHCH.
Korma sxe BO30OYKICHHBIM BaKyyM pa3pyIImwics, TO BBICBOOOIIIIACH
TUTAHTCKas DSHEPTUS W3IYYCHWSA, a Cylepcuia CKajla dYacTUIsl B
CBEPXIUIOTHYIO MAaTepHi0. DKCTpEeMalbHBIE YCIOBHSA «Hadajay, KOTaa
JTayke TIPOCTPAHCTBO-BpeMs ObLITO TehOpMHUPOBAHO, TTPEIITOIATAI0T, UYTO U
BaKyyM HaXOIMJICS B 0COOOM COCTOSIHUH, KOTOPOE HA3bIBAIOT <JI0MKHBIMY
BakyyMOM. OHO XapakTepu3yeTCsl HHEpPrued MpeleibHO BBICOKOI
IJIOTHOCTH, KOTOPOM COOTBETCTBYET MNpPEACIbHO BBICOKAs IIJIOTHOCTD
BelllecTBa. B 3TOM COCTOSHHMM BellecTBa B HEM MOTYT BO3HUKATh
CUJIbHEHINIME HaIpsOHKCHUS, OTPUIIATEIbHBIC IaBJICHUS, PAaBHOCHIIbHBIC
TPaBUTAIMOHHOMY OTTAJKMBAHWIO TAKOW BEJIMYMHBI, YTO OHO BBI3BAJIO
Oe3ylepKHOEe M CTpEMHTENbHOE paciimpenue BceemeHHoit — boibmnoi
B3PBIB. DTO 1 OBLIO MTEPBOTOTYKOM, «HAYATIOM» HAIIIETO MHUPA.

C o2TOro MOMEHTAa HAYMHACTCS CTPEMHTEIBHOE pacIIupeHHe
Bceenennoii, BO3HHKAOT BpeMs W IIPOCTPAHCTBO. B 3TO Bpems wmuer
Oe3ynepsKHOE pa3AyBaHUE «IIY3BIPEH MPOCTPAHCTBA», 3aPOABIIICH OJHON
WA HECKOJBKUX BCEJICHHBIX, KOTOPhIE MOTYT OTJIWYaThCSA APYT OT
JIpyra CBOMMH (pyHIaMEHTAIBHBIMU KOHCTAHTAMHU U 3aKOHaMH. OJUH U3
HUX CTaJ 3apobIllIeM Halllel MeTaraiakTHUKH.

[To pa3HBIM oOIEHKAM, TIEPHOJ «pa3fAyBaHMs», WIYIIUH 1O
JKCIOHEHTE, 3aHUMAaeT HEBOOOPA3UMO MaJTbIN MTPOMEKYTOK BPEMEHH — JI0
10 ¢ mocne «nauama». OH Ha3bIBacTCS UHDIAYUOHHBIM nesépuodom. 3a
3TO BpeMs pa3mepbl BceenenHod yBenmuuwimch B 107 pa3, ot
MWUTHAPIHOW IO pasMepa MPOTOHA JO pa3MEpoB CITHYECIHOTO
KOpOOKa.

K xoHmy ¢a3el nadmsauun Beenennas Oblia IMycTOM U XOJIOIHOM, HO
Korma WHQUIANUS WCCSIKIa, BceeneHHas BApyr craja dYpe3BBYARHO
«ropsaei». OTOT BCIUIECK TeEIIa, OCBETHBINMN KOCMOC, OOYCIIOBJICH
OTPOMHBIMH 3aIrtacaMyl dHEPTHH, 3aKITIOUCHHBIMH B «JIOKHOMY BaKyyMe.
Takoe cocTosiHME BaKyyMa OU€Hb HEYCTOMYHMBO M CTPEMHUTCS K pacmaiy.
Korna
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pacmaa  3aBepIIaeTCs, OTTAJKWBAaHWE WCUYE3aeT, 3aKaHUYMUBACTCA W
UHGIAIUS. A SHEprus, CBI3aHHAS B BUJIC MHOKECTBA PEAIbHBIX YACTHII,
BBICBOOOTUIIACH B BUJIC M3JIYUYCHUS, MTHOBEHHO Harpesiiero BeeneHHy 0
mo 107 K. C osroro MoMmeHTa BceleHHas pa3BUBAIACH COITIACHO
CTAaHJAPTHOM TEOPUU «TOPSUEro» boJBIIOro B3phIBa.

PaHHuM 3Tan aBontounn BceneHHon

Cpasy nocie bonbmoro B3peiBa BcernenHas mpeacTaBisia coOOM
miasMy H3 DOJIEMCHTAPHBIX 4YaCTUIl BCCX BHJOB KW HMX AHTHUYACTHUL] B
COCTOSIHHH TEPMOJIMHAMHYECKOro paBHOBecus mpu temmeparype 107 K,
KOTOpbIe CBOOOJHO IIpEBpAIlaINCh APYr B Apyra. B 3ToM crycrke
CYIIECTBOBAIM TOJIBKO TIpaBHUTAalliOHHOEe H  Oosbinoe (Bemmkoe)
B3aUMOJICHCTBHUS. [ToTom Bceenennas craja  pacIIMpsThCs,
OHOBPEMEHHO €¢ IUIOTHOCTh MW TeMIlepaTypa yMCHBIIAIUCH.
JlanpHelmas dBOMIONMS BceleHHONM mpoucxoAmia IIOATallHO |
CONPOBOXKAANIACh, C OJHON CTOPOHBI, U hepeHIalneHi, a ¢ APYyrod —
YCIIO)KHCHHEM €€ CTPYKTYp. DTambl SBOJIOIMH BCEIICHHOW pa3inJaroTcst
XapaKTEPUCTHKAMK B3aMMOZCHCTBHS 3JIEMEHTapHBIX YaCcTHI] M HA3BIBAFOTCS
apamu. Camble Ba)KHBbIE U3MEHEHH 3aHSIH MEHEee TpeX MUHYT.

Anponnasi opa mpoxomkanack 107 ¢. Ha sToM osrame Temmeparypa
mormxkaercst go  10° K. I[Ipy »>TOM MOSIBASIOTCS BCE YETHIPE
(yHIAMCHTAIBHBIX ~ B3aMMOJCHCTBHS,  IpeKpaliaercs  CBOOOIHOE
CYIIIECTBOBAaHHE KBApKOB, OHHM CIIMBAIOTCA B aJpPOHBI, Ba)KHCHIINMU
cpenu KOTOPBIX SIBIIIOTCS MPOTOHBI M HeWTpoHbL. HambOonee 3HaAYMMBIM
CcOOBITHEM CTallo Tio0adhbHOE HApYIICHWE CHMMETPHH, KOTOPOE
MPOM30IIUIO B IIEPBbIE MTHOBEHHS CYIIIECTBOBAaHHS Hamiew BceneHHOM.
Uncmo d9acTWIl OKa3ajgoch YyTh OOJBINE, YeM YHCIO aHTHYACTHIL.
IIprunHbl Takol aCHMMETPUH TOYHO HEHM3BECTHEI JI0 CHUX Mop. B obmem
IJIa3MOTIOJO0OHOM CTYCTKE Ha KaXIbIM MIJUIHApI Tap YacTHI[ H
aHTHYACTHI] Ha OIHY YACTHIy OKa3bIBAJIOCH OONbBINE, €ii He XBaTajo
mapel IS aHHUTWISAIUK. JTO M ONPENCIHIO NajbHEHIee IOsSBICHHE
BelleCTBEHHONW BceneHHOM ¢ ramakTHKaMM, 3Be3faMHM, ILIaHETaMH U
pa3yMHBIMH CYIIIECTBAMHU Ha HEKOTOPBIX U3 HUX.

JlenToHHasi 3pa mpojopKanack 10 1 ¢ mocne Havana. TemmepaTypa
Bceenennoii moummiacek 10 10" K. [7aBHBIME ee eMEHTAMH OBLIH
JICOTOHBI, KOTOPBIE YY4aCTBOBAIN BO B3aMMHBIX IIPEBPAIICHHSIX TIPOTOHOB
W HEUTPOHOB. B KOHIIE 3TOH ApBI BEIIECTBO CTAJO IMPO3PAYHBIM JIJIS
HEHUTPUHO, OHM TIEPECTAId B3aMMOJICHCTBOBATH C BEIICCTBOM M C TEX
TTOp JTOKHJTH 10 HAIKX JHEH.

Opa u3aydenust (poToHHAs 3pa) mpoaoiLKanack 1 MITH. JieT. 3a 310
BpeMs Temrepatypa Beenennoli camsuinacek ¢ 10 mpa. K go 3000 K. Ha
MPOTSHKCHUH  JAHHOTO — dTala  IPOUCXONWIN  BaKHEHIme st
JlalibHe el 3800y BeeneHHoM poliecchl IEPBUYHOTO HYKJICOCHHTE3a
— COCAMHCHHE MPOTOHOB M HEWTPOHOB (MX OBLIO MPHUMEPHO B 8 pa3
MCHbB-

137



111e, YeM MPOTOHOB) B aTOMHBIE siipa. K KOHITy 3TOro mpoiiecca BemecTBO
Bcenennoii cocrosuto Ha 75% 13 MPOTOHOB (sIep BOJ0pOa), 0KoJo 25%
COCTABJISUIU s1/Ipa TEJHsl, COTHIE JOJIM MPOLIEHTA NPUIIIUChH HA IEUTEPUH,
JIUTAHX W [pyrue JIETKUE 3JEMEHTHI, nociie 4ero Bcenennas crana
Mpo3pavyHoil anst (OTOHOB, TaK KaK W3Iy4YEHHWE OTAEIWIOCh OT
BelecTBa M 00pa3oBajo TO, YTO B HAITY AIOXY HA3bIBAETCS PEITUKTOBBIM

M3ITyYeHHUEM.
3arem moutd S00 TBICSY JIET HE TIPOWCXOIUIO HHKAKHUX
Ka4eCTBEHHBIX HW3MEHEHWH — T[UI0 MEUIEHHOE OCTHIBaHHE U

pacuupenre  BceneHHoil.  BceneHHasd, ocTaBasch  OZHOPOIHOM,
CTaHOBHWJIach Bce Oosiee paspexxeHHoil. Korma ona octeuia 10 3000 K,
spa aTOMOB BOJOPOAa W TeMsl YK€ MOTJIM 3aXBaTblBaTh CBOOOJHBIC
AJICKTPOHBI ¥ TIPEBPAIATHCS TIPH 3TOM B HEHTPaJIbHBIC aTOMBI BOJOPOJIA
u remus. B wurore oOpaszoBamack ogHOponmHas — BcemenHas,
MPEJICTABIABINAS COOOM CMECh TpeX MOYTH HE B3aUMOJICHCTBYIOIIMX
cyOcTaHIMi: OapHOHHOTO BemecTBa (BOIOPOI, TEIHUH W WX W30TOIIHI),
JIETITOHOB (HEHTPWHO W aHTHHEHTPHWHO) M wu3nydeHus (¢dorons). K
3TOMY BpEeMEHH YK€ He OBbUI0O BBICOKHMX TEMIIepaTyp H OOJIBIIHX
nasinenuii. Kazanock, B mepcrnektrBe BceeneHHYIO JKIET NaibHeHIee
pacimpeHre u OCTHIBaHHE, 00pa30BaHUE <JIETITOHHOW ITyCTHIHMY) — YTO-
TO BpOJ€ TEIJIOBOM cMmepTH. Ho »Toro He CiIy4usioch, HampOTHB,
MPOM30IICT  CKA4YOK,  CO3JaBIIMIA  COBPEMEHHYI  CTPYKTYPHYIO
Bcenennyro, KOTOpBI, IO COBPEMEHHBIM OLIEHKaM, 3aHsu1 oT 1 10 3
MUJUTAAP]IOB JIET.

6.4. CTpyKTypHas camoopraHusauusi BceneHHom

Ilocme Bompmoro B3peiBa  oOpa3zoBaBiIeecs  BEHIECTBO U
AJICKTPOMATrHUTHOE TIOJIE OBUIM PACCEesHbl W TPEJACTABISUIA  COOOM
ra30IblIeBOe 00JIAKO W AMeKTpoMarHuTHBI (poH. Crycrs 1 mupa. et
rmocye Havana oOpa3oBaHus BcerneHHOW cTaiy MOSBISTHCS TalaKTUKU U
3Be3abl. K 3TOMy BpeMeHHU BEIIECTBO YK€ YCIEIO OXJaTUTHCS, U B HEM
CTalny BO3HUKATh CTaOWIBbHBIE (IIYKTyallid IUIOTHOCTH, PaBHOMEPHO
3amoJHABINHAE KOCMOC. B cdopMupoBaBIieiicss MaTepHalbHONW cpene
TIOSIBISTUCH ¥ TIONyYallil Pa3BUTHE CIyYaifHble YIUIOTHEHHS BEIECTBA.
CuItbl TSATOTEHUS BHYTPU TAKWUX YIUTOTHEHHI MPOSBIISIOT ce0sl 3aMeTHEe,
yeM 3a WX TpaHunamu. [lodTomy, HecMOTps Ha o0OIllee paciIupeHHUe
BcenenHoli, BemiecTBO B YIUIOTHEHUSIX MPUTOPMAXKMBAETCS, a €ro
IUIOTHOCTh HAYMHAET MOCTEIICHHO Bo3pacTarbh. [Ipojomkas cxxumarbes
U Tepsis PU 3TOM DHEPIHI0 HAa W3JTyYeHHE, YIDIOTHUBIICECS BEIICCTBO B
pe3yibTaTe CBOEW OBOJIOLMU INPEBPAIlAIOCh B  COBPEMCHHEIC
ranakTukd. llosBneHne mMOMO0HBIX YIUIOTHEHHI M CTal0 HAdaloM
POXIEHHS KPYITHOMACIITAOHBIX KOCMUYECKHX CTPYKTYp — TaJlaKTHK, a
3aTeM M OTJIENIbHBIX 3BE3]I.
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PoxpaeHune 1 aBonouusa ranaktmk

Wrtak, nepevim ycnosuem TOsIBIEHUS TaJakTUK BO BceneHHo# cTano
MOSIBICHUE CIIy4alHBIX CKOIUIEHMH W CryIIeHWH BellecTBa B
omHOpOoAHOU Bceenennoi. BriepBrle mogo0Hass MBICIE ObLTa BBICKa3aHa
W. HproTOHOM, KOTOpBIA YTBEPXKIad, YTO €CITH OBI BEIECTBO OBLIO
PaBHOMEPHO PACCESIHO 10 OECKOHEUYHOMY MPOCTPAHCTRY, TO OHO HUKOT]IA
Obl He coOpasiock B eauHyr0 Maccy. OHO cOOMpasioch Obl YacTSIMU B
pa3HBIX MecTax OECKOHEYHOro mpocTpaHcTBa. lanHas upes HbroToHa
cTaja OJIHUM U3 KPaeyroJibHbIX KAMHEN COBPEMEHHON KOCMOTOHUMU.

Bmopoe ycnosue mTosBIEHUS TaNaKTUK — HaIAYME MAaIbIX
BO3MYIICHUM, (IYKTyallMii BELIECTBA, BEIYIIMX K OTKIOHEHHIO OT
OTHOPOAHOCTH W M30TPOITHOCTH TPOCTPAHCTBA. VIMEHHO (IIyKTyanuu u
CTall TEMH <«3aTpaBKaMm», KOTOpblE TPHUBENN K TMOSABICHUIO Ooiee
KPYITHBIX YIDIOTHEHWH BeIecTBa. DTH MPOIECCH MOXKHO TPEICTABUTH TI0
aHAJIOTUH C TIpoIleccaMy OOpa3oBaHUSA 00JakoB B atMocdepe 3emiTi.
M3BecTHO, 4TO BOJISTHOM Tap KOHACHCUPYETCSl Ha KPOXOTHBIX YaCTUYKAX —
SApax KOHIEHCAITAH.

B cepemure XX B. ObUTM TPOBEACHBI PacyeThl, OIHCHIBAFOIIUC
TOBE/ICHUE TaKWX CrylmieHud. B dacTHOCTH, OBUIO TOKa3aHO, 4YTO B
pacumpsirorieiics BceneHHON ydacTku cpefibl ¢ OOJNBIIeH IIOTHOCTHEO
pacmpsroTcss MeJJicHHee, 4deM BceneHHas B 1menoM. OTH  00JacTH
MOCTENIEHHO OTCTAlOT B PaclIMPEHHUH OT OCTaJIbHOW BceneHHoil, u B
Kakoi-TO MOMEHT BPEMEHH OHH COBCEM IIEPECTalOT PACHIUPSATHCS.
W3onupoBaHHbIE y4acTKU BEIIECTBA, KaK IMPABHJIO, OYCHb BEIUKH IO
Macce: oHa coctapmsier B cpegrem 10°—10'® macc Comnma. [lanuble
MacChl TI0J] JCHCTBHEM TpaBUTAIMA HAYWHAIOT CXXUMATHCSA, TPUYEM,
MPOMCXOANT 3TO BECbMa CBOEOOpa3HO — aHM30TPONHO. BrHadame
HUCXONHBIE OOBEKTHI HMEIOT (opMmy Kyba, a 3aTeM CKAMAIOTCI B
TUTACTHHKY — «OnuH». IlepBoHa"YanbHO M30MMPOBAaHHBIE APYT OT Apyra
TUIOCKHE «OIMHBD) OY€Hb CKOPO BBIPACTAIOT B IUIOTHBIE CIOM. DTH CIOH
MIEPECEKAOTCS, U B TPOIIECCE UX B3aUMOJICHCTBUS 00pa3yeTcs sUEUCTO-
ceTyaras CTPyKTypa, TJi¢ CTCHKaMH OTPOMHBIX ITyCTOT CITyXKaT «OJIFHBD».
OTnenbHbI «ONMUHY MPEACTABISCT COO0M CBEPXCKOIUICHHE TalaKTHK U
UMEeT YIUIONICHHYI0 (opMy. DTH TEPBUYHBIC CI'YCTKH, MPOAOIDKAS
C)KUMAThCs, CTAHOBATCS cdepuyeckun cUMMeTpudHbIMH. Kpome Toro,
BHYTPH ce0sl OHU OJTHOBPEMEHHO (PparMEeHTUPYIOTCS Ha 3BE3JIbI.

CyIecTBYIOT MPEaNoNoKeHHs OTHOCHTENFHO TOTO, IMOYeMy dalle
BCTpPEYAIOTCA CIHPATbHBIE TATAKTHKH (WX OKojo 80%), 4eM rajakTHKH
JIpPYTHX THIOB (JJUIMNTHYECKHE W HENpaBHIbHBIE). B03MOXHO,
CIUpaJbHbIE TaNaKTUKA 00pa3yloTcs B  pe3yiapTare  CIHSAHUS
MPOTOTAJaKTHK B  CKOIDICHUSAX. Brauane oOpasyercs O0OBEKT
HENpaBUIBHOW (OPMBI, 3aTe€M 3a HECKOIBKO COTEH MIJUIMOHOB JIET
(HEMHOTO IO KOCMHYECKUM MEpKaM) HEPOBHOCTH CrIaKWUBAIOTCS, U
oOpa3yeTrcst MacCUBHasl JLTUTI-
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TAYECKass ranakTuka. llocTeneHHO B pe3yibTaTe BpallEHUs TakKoi
raJakTHKd MOXKET 00pa30BBIBATHCS MHCKOOOpa3Hasl CTPYKTYpa, KOTOpast
co BpeMeHeM OynaeT mpHoOpeTaTh OOJUK CIHPAIbHON TalaKTHKH.
[loaTBepkaeHNEM ATOW TOUYKM 3pEHHs SBJSIETCS HAMYWE TajlaKTHK
TIEPEXOTHOTO THITA, 3aHWMAOIIUX IPOMEXYTOUYHOE ITOJIOKEHHE MEXITy
CIHUPATFHBIMA U SJUTATITHYECKUMU TaJJaKTHKAMHU.

Tarke ecTh TPEOIONIOKEHHE, IMOYEMy B CKOIUICHHSX TallaKTHK
MIPUCYTCTBYET OJIHa THWTAHTCKas TallaKTHKA, a OCTallbHbIE — MEJKHeE.
CunTaercs, 4YTO BHaYale TWUTAHTCKAasg TajlakKTHUKA JIMIIh HEMHOTO
MPEBOCXOAMIa MO CBOMM pa3MepaM cocefiHue ranakTuku. Ho mo mepe
TOTO, KaK TajJakTUKa JBUTAlach MO CIUPAIbHONW TPAeKTOPUH K LIEHTPY
CKOTUICHHSI, OHA 3arjaThIBaia OoJiee MEJIKHe CUCTEMBI. MerKue raiakTuKy,
00peyYeHHBIC Ha «CHEICHUEY, HABBIBAIOT 2ATAKMUKAMU-MUCCUOHEPAMU.

Bbiv BBIABHHYTBHI THIIOTE3BI, OOBSACHSIOIINE BpPAIEHUE TajaKTHK.
CeroaHs cunuTaeTCs, 4YTO HAa PAHHUX CTaJUSAX IBONIOLUH MPOTOTAIAKTHKH
OpDIM TOpaszmo Ooibllie, deMm ceigac. Kpome TOro, KOCMOJIOTHYECKOE
pacuIpeHne He YCHeNOo WX pa3orHaTh AaJieKo APYT OT APYyra, MOITOMY
MeXIy HAMH BO3HHKAIM 3HAYUTEIHHBIE TPABUTALMOHHBIE CHIBI. JTH
CWJIBI TIPUHAMAI BWJA TPWIUBHBIX B3aHMOJIEHCTBHUHA, KOTOphIE U
BBI3BIBAIIH BPAIIIEHUE TANAKTHK.

lamakTky CyIIecTBYIOT B BHA€ TPYNI (HECKOIBKO TalaKTHK),
CKOTUICHHH (COTHHM T'aJIaKTUK) U 00JIAKOB CKOTUICHHH (THICSYHM TAIAKTHK).
OauHOYHbBIE TalaKTHKH BO BceneHHOM BCTpeuyaloTcsi O4YeHb pPEKOo.
CpenHrie paccTOSHUS MEXAY TajJakTMKaMU B TPYINax M CKOIUIEHUSX B
10—20 pa3 Oompmie, uYeM pa3Mepbl CaMbIX KpPYINHBIX TaJIaKTHK.
I'ranTckue ramakTHKd HMMEIOT pa3Mepbl 0 18 MIIH. CBETOBBIX JIET.
Hawnbonee ynanennsle U3 HaOMIOJaeMbIX HBIHE TaTaKTHK HAaXOAATCS Ha
paccrostaur 10 Mpa. cBeTOBBIX jeT. CBET 3THUX 3Be3N HACT K HaM
MUJDIHOHEI JIET, IIO3TOMY MBI HAOTIOAaeM WX TaKUMH, KAKUMH OHH OBLITH
MHOTO CBETOBBIX JieT Hazaa. IIpocTpaHCTBO MeXIy TallaKTHKaMu
3aIlOJTHEHO Ta30M, MBUTBI0 M Pa3HOro pojaa uanydeHusiMa. OCHOBHOE
BEIIECTBO, COCTABIIAIONIEE MEK3BE3HBIN ra3, — BOJOPOJ, HA BTOPOM
MecTe — renuil. Cneayer OTMETHTh, YTO BOAOPOJ U TeNTNii — Hanboee
pactpocTpaHEHHBIE  BEIIeCTBA HE  TOJNBKO B MEX3BE3IHOM
MPOCTPAHCTBE, HO ¥ BOOOIIE BO BeeneHHoi.

Hama [anaktuka — Mileunblii myTh — uMeeT (GOpMy JHCKa C
BBIMYKJIOCTBIO B LIEHTPE — SAPOM, OT KOTOPOT'O OTXOJAT CITUPAJIEBUIHBIE
pykasa. Ee Tommmnaa — 1,5 ThIC. CBETOBBIX JieT, a nfuamerp — 100 ToIC.
CBETOBBIX JIeT. BospacT Hamel ["anaktuku coctaBnsier okomno 15 mupa.
net. OHa BpaIlIaeTcs TOBOJBHO CIOKHBIM 00pa3oM: 3HAYUTEIbHAS YaCTh
ee TaJakTH4YecKoW MaTepuu Bpamaercs auddepeHImaibao, Kak
TuTaHeTH! Bpamatorces: BOKpyr CorHia, He oOpaias BHUMaHHUS Ha TO, IO
KaKuM OpOWTaM JBIDKYTCSl OpyTHe, AOCTATOYHO JalleKHe KOCMHYECKHE
Tena, ¥ CKOPOCTh BPAIICHHS ATHX TeJl YMEHBIIIAETCS C YBEIIMICHUEM UX
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paccTosiHuSL OT TIieHTpa. Jlpyras wyacth pAucka Hamew [amaktuku
Bpala€TCsl TBEPIOTENIbHO, KaK MY3bIKaJIbHBIA JUCK, KPYTSIIUKCA Ha
NpourpsiBaresie. B 3TON 4yacTu ralakTUYECKOro JUCKa yrioBas CKOPOCTh
BpalleHnsl oiHaKoBa i 000l Toukn. Hame ComnHile Haxomutcs B
TakOM ydacTke ['alakTuKu, B KOTOPOM CKOPOCTH TBEPAOTENBHOIO M
muddepeHIaabHOTO  BpalleHusT paBHBL. [akoe MeCTO Ha3bIBaeTCs
Kopomayu-oHuviM Kpyeom. B HeM co3marorcsi ocoOble, CIIOKOHHBIE M
CTaIIOHAPHBIE YCIIOBHS JIJIS IPOIIECCOB 3BE31000pa30BAHMS.

PoxpeHune v aBonouus 3se3n

3Be3bI POXKIAIOTCS U3 KOCMHUYECKOTO BEIECTBA B PE3yJbTATE €ro
KOHJICHCAIIUH TIOJ ACHCTBHEM TPaBUTAIIMOHHBIX, MATHUTHBIX M JAPYTHX
cun. Tlox BAMSHMEM CHJI BCEMHPHOTO TATOTEHHS M3 ra3oBOro oOJaka
oOpasyeTcsl IUIOTHBIA Imap — TMPOTO3BE31a, DSBOIIOIUS KOTOPOM
MIPOXOIUT TPH dTara.

Ilepsoiti sman 380moyuu CBA3aH ¢ 000COOJIEHMEM W YIUIOTHCHHEM
KOCMHYECKOT'0 BEIECTBA. Bmopoii NpeACTaBIseT COOOH CTPEMHTEIBHOE
CcKaThe MPOTO3BE3dbl. B Kakoi-TO MOMEHT NaBJCHHE ra3a BHYTPH ITPO-
TO3BE3IbI BO3pAcTacT, YTO 3aMEIIIeT IIPOIecC ©€ CHKATUS, OIHAKO
TeMITepaTypa BO BHYTPEHHUX 00JIACTSX MOKA OCTASTCS HEJIOCTATOYHOM JIIst
Havaja TepMmosiiepHol peakuuu. Ha mpemwvem smane mpoto3Bes3na
MPOJI0JDKAECT CXKUMAThCsA, a €€ TemIlepaTypa — IOBBIIIATLCS, YTO
NPUBOJUT K Hayaly TepMosJepHON peakiuu. JlaBaeHue rasa,
BBITCKAIOIICTO W3 3BE3/bl, YPABHOBEIIHUBACTCS CHIION MPUTSHKCHHS, U
ra3oBBIA Iap mepecTacT CkuMaThes. OOpa3yeTcsl paBHOBECHBIH OOBEKT
— 3Be3na. Takast 3Be3/1a SBIISICTCS CaMOPETyIIHpYIoIeiics cuctemoi. Ecam
TEMIIepaTypa BHYTPH HE IIOBBIIIACTCS, TO 3Be3ma pazmyBacTcs. B cBoro
odepenb, OCTHIBAHHE 3BE3/IbI IIPUBOANUT K €€ TOCIICAYIONEMY CKATHIO U
Pa30rpeBaHUIO, SACPHBIC PEaKIMH B HEH yCKOpSIOTCSa. Takum obOpasom,
TEMIIepaTypHbIii  OajlaHC  OKa3pIBaeTCsa  BOccTaHOBIEeH. IIpomecc
MIpeoOpa3oBaHus MPOTO3BE3ABI B 3BE3AY PACTATUBACTCS HAa MUJUTHOHBI
JIET, YTO CPABHUTEIIBHO HEMHOTO 110 KOCMHYECKHM MacIliTabam.

Poxnenune 3Be3q B TalaKTHKaxX IPOUCXOIUT HEMPEPBIBHO. ITOT
MPOIIECC KOMIICHCHPYET TaKXKe HEMPEPhIBHO MPOUCXOIAIIYI0 CMEPTh
3Be3/l. [103TOMY raJlaKTUKH COCTOST U3 CTAphIX U MOJIOJBIX 3Be3]1. CaMble
cTapble 3Be37lbl COCPEOTOYCHBI B IIAPOBBIX CKOIICHHSIX, WX BO3PacT
CPaBHHUM C BO3pPAcTOM TaJaKTHKH. JTH 3Be31bI (DOPMUPOBAINCH, KOI/a
MIPO-TOTAJAKTHYECKOe O00JIaKo pacmagajioch Ha Bce 0Ooee MeNKue
cryctkn. Momople 3Be3bl (Bo3pacT okojio 100 ThIC. JIeT) CYIIECTBYIOT 3a
CYEeT DHEPruM TPABUTANMOHHOTO CXKATHSA, KOTOpas pa3orpeBacT
LIEHTPalIbHYI0 00JacTh 3Be3abl 10 TemmepaTypbl 10—15 mmH. K m
«3aIlyCcKaeT» TEePMOSICPHYIO PEaKIio TpeoOpa3oBaHUs BOIOpOIa B
remuii. VMeHHO TepMosiepHas peakIus SBIAETCS HCTOYHHUKOM
COOCTBEHHOT'O CBEUCHUS 3BE3/I.
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C MoMeHTa Hayajma TepMOSJEPHON peakluu, IMpeBpallaonen
BOJIOPOJ] B Tenuif, 3Be3na Tuma Hamiero CosHIIa HepexoauT Ha Tak
Ha3bIBAEMYIO 2IA6HYI0 NOCIe008AMENbHOCHb, B COOTBETCTBUH C KOTOPOH
OyIyT M3MEHATHCS C TEYCHHEM BPEMEHHM XapaKTEPUCTHKH 3BE3[IbI €€
CBETHMOCTB, TEMIIEpaTypa, paanyc, XUMUIECKUI cocTaB u Macca. [locme
BBITOPaHUS BOJOPO/Ia B IIEHTPAIILHOM 30HE Y 3BE3/IbI 00pa3yeTcs TeMeBoe
a1po. BomopoaHpie TepMosiiepHbIE peakiiui MPOA0IDKAIOT MPOTEKATH,
HO TOJIBKO B TOHKOM CJIO€ BOJIM3M MOBEPXHOCTH 3TOTO siapa. SmepHbie
peaknuy TepeMelnarTcs Ha Tepudepuro 3Be3sl. Beiropesiiee siipo
HA4YMHACT CXKHUMATbCs, a BHCHIIHAA 06OJ'IO‘IK.’:1 — paclmpsAaThCA.
Ob6onouka pa30dyxaeT [0 KOJOCCAIBHBIX  pa3MepoB,  BHEIIHSSA
TemIlepaTypa CTaHOBHUTCS HU3KOW, W 3Be3[a IEPEXOJUT B CMAOUIO
KpacHoeo euearma. C 3TOro MOMEHTA 3B€3/1a BBIXOAUT Ha 3aBEpILIArOLIUM
atan cBoell xu3HU. Hamme ConHie 3To *&IeT mpuMepHO depe3 8§ MIIpI.
net. [Tpu 5ToM ero pasmepsl yBenuuarcs 10 opouTbl MepKypusi, a MOKET
OBITH, U 1O OPOUTHI 3eMJTH, TaK YTO OT IUIAHET 3EMHOM TPYIITBEI HUYETO
HEe ocTaHeTcs (MJIM OCTAaHYTCS OTUIABJICHHBIC KAMHH).

Jia KpacHOTO THraHTa XapaKTepHa HH3Kas BHEIIHASA, HO OYEHb
BBICOKas BHYTpPEHHSS Temmeparypa. llpm 3ToM B TepMmosiiepHbIE
TIPOIIECCHl BKITIOYAIOTCSI BCe Ooiiee TsDKEJbIe sApa, YTO MPHUBOAUT K
CHUHTE3y XWMHYECKHX OJJIEMEHTOB W HETPEPHIBHOM IMOTEpEe KPacHBIM
THTAaHTOM  BEIECTBAa, KOTOpPOE BBIOPACHIBACTCSI B MEXK3BE3IHOE
MpocTpaHCcTBO. Tak, Tonbko 3a oauH roa ConHile, HAXOIACh B CTaauu
KpPacHOTO T'MT'aHTa, MOXKET MOTEPATh OJHY MHJUTMOHHYIO YacTb CBOETO
Beca. Bcero 3a gecste — CTO ThICAY JIET OT KPAaCHOTO TUTA@HTa OCTAETCs
JHIIb [EHTPaJbHOE TeNHeBOE SIpO, M 3Be3la CTAHOBHUTCA OenbiM
kapnauxom. Takum oOpa3zoM, Oenblii KapiuK Kak Obl BBI3PEBACT BHYTPH
KpacHOrO THWTaHTa, a 3aTeM cOpachIBaeT OCTaTKM OOOJIOYKH,
MOBEPXHOCTHBIX CJIOEB, KOTOPBIE 00pa3yloT IUIAHETAPHYI0 TYMaHHOCTH,
OKPY’KAIOIIyIO 3BE31Y.

benple kapnyky HEBETMKH TI0 CBOMM pa3MepaM — WX JTUAMETP JakKe
MEHBIIIe JUaMeTpa 3eMIId, XOTS MX Macca CpaBHHMAa C COJHEYHOM.
IImoTHOCTH TaKoW 3BE3MBI B MIJUIHAPABI Pa3 OOJbINE TUIOTHOCTH BOJBI.
KyOuueckuii caHTUMETp €ro BellecTBa BECHT OOJbILIE TOHHBL. TeM He
MEHee, 3TO BELIECTBO SABJISETCS ra3oM, XOTS U UyJOBHIIHON IIOTHOCTH.
BemiectBo, U3 KOTOpOrO COCTOHMT O€JbIi KapiiMK, — OYeHb IUIOTHBIH
WMOHHM3UPOBAHHBI Ta3, COCTOSIIMKA W3 sIep aTOMOB W OTHENBHBIX
JJIEKTPOHOB.

B Oenbix kapiaukax TepMOSICpPHBIC PEaKIUK MPAKTUYCCKA HE HIYT,
OHHM BO3MOXHBI JIMIIL B aTMOc(epe 3THX 3Be3/1, Ky/a MOMaaacT BOJAOPOA
U3 MEX3BE3JHOM cpelpl. B OCHOBHOM 3TH 3BE3[bl CBETAT 32 CHET
OTPOMHBIX 3aIlacoB TEIUIOBOM AHEPrUH. BpeMs nx oXiaXIeHust — COTHHU
MWDIHOHOB JieT. [locTemeHHO Oenblii KapiMK OCTHIBAeT, IBET €ro
MEHSIETCSI OT OEJIOro K KEeNTOMY, a 3aTeM — K KpacHoMy. HakoHer, oH
MIPEBPAIACTCS B YEPHblll KAPIUK — MEPTBYIO XOJOTHYIO MAJICHBKYIO
3BE31y
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pa3MepoM C 3€MHOHU IIap, KOTOPBIM HEBO3MOXHO YBUACTb U3 JIPYrou
IJIAHETHOW CHCTEMBI.

Heckompko nHaye pa3BUBAIOTCS 0Oo0jee MacCHBHBIE 3Be3abl. OHHU
JKUBYT BCETO HECKOJIBKO JECATKOB MUJIJIMOHOB JIET. B HUX 04eHb OBICTPO
BBITOPAET BOJIOPO/I, M OHU TPEBPAINAIOTCS B KPACHbIE 2U2aHMbl BCETO 3a
2,5 mutH. siet. [Ipu 3TOM B MX T€JIMEBOM s/Ipe TeMIepaTypa MOBBIIIACTCA
JI0 HECKOJNBKHX COTE€H MWJUIMOHOB TpamgycoB. Takas Temmeparypa Jaer
BO3MOXKHOCTh JIJISI TIPOTEKAHUSI PEAKINN YTIEPOJHOTO LUKIA (CIHSIHUE
siIep TeNvs, IPUBOIAIIee K 00pa3oBaHMIO yriepoaa). Sapo yriaepona, B
CBOIO OYEpEellb, MOXET MPUCOCIUHHUTH €IIe OJHO SAPO Teaus |
o0pa3zoBaTh sPO KUCIOPOAA, HEOHAa M T.J. BIUIOTH JIO KPEMHUSL
Beiropatoriiee sSapo 383761 CKMMACTCS, M TEMIIEpaTypa B HEM TOHUMACTCS
no 3—10 mipn. rpagycoB. B TakuxX yCHOBHSX peakiuM OOBCIUHCHHUS
NPOAOJDKAIOTCS BIUIOTH 1O 0Opa3oBaHMs sep JKele3a — CaMoro
YCTOMYMBOTO BO BCEH TOCIIEOBATEIILHOCTH XUMHUYECKOTO DJIEMEHTA.
Bornee TspKenmpie XMMUYECKHE 3JIEMEHTHI — OT JKeJle3a IO BUCMYTa TaKkKe
00pa3yroTcsi B HeIpax KpacHBIX THUTAaHTOB, B TIPOIECCE MEIJICHHOTO
3axBaTta HEHTpoHOB. llpm 3TOM »Heprus HE BBIIETSIETCS, KaK MpH
TEPMOSIEPHBIX PEaKIusIX, a, HaoOOpoT, moriomaercs. B pesynpraTe
C)KaTHhe 3Be3/IbI BCE YOBICTPSAETCS.

OO6pazoBanne e HanOojee TOKEIBIX SAep, 3aMBIKAIONINX TaOIHITy
MenneneeBa,  NPEINONOKUTEIFHO — MPOUCXOAUT B 00OJIOYKaxX
B3PBIBAIOIIMXCS 3BE3[l, PH MX MPESBPALICHUM B HOBBIC WM CBEPXHOBBIC
3Be3/Ibl, KOTOPBIMH CTAHOBATCS HEKOTOpPhIC KpAacHbIE TUTAaHThL. B
3allUTAKOBAHHOW 3BE3JIe HApPYIIACTCs PAaBHOBECHE, JJICKTPOHHBIA Tra3
Ooee He CIOCOOEH MPOTHUBOCTOSTH JABJICHUIO si/ICpHOro rasa. Hacrymaer
KOWIanc — KaTacTpo(hUUECKOe CKaThe 3BE3/Ibl, OHA «B3PBIBACTCS
BHYTpp». HoO ecim oOTTajkuBaHWEe 4YacTHI WM KaKue-muOo Apyrue
MIPUYHUHBI BCE JK€ OCTAHABIHBAIOT 3TOT KOJUIAIIC, TIPOUCXOTUT MOIIHBIN
B3pBIB — BCIIBIIIKA CE8epXHOBOU 36¢30bl. OIHOBPEMEHHO IIPH 3TOM B
OKpY’KaIOIIIee IMMPOCTPAHCTBO COpackIBaeTCs HE TOMBKO 000JIOYKA 3BE3/IBI,
HO u 10 90% ee Maccel, YTO TPHBOAUT K OOpPA30BAaHUIO Ta30BBIX
TymaHHocTedl. I[lpm 3TOM CBETUMOCTH 3BE3/1bl YBEIHYHBACTCS B
MuDIHapapl pas. Tak, ObUT 3a)MKCUPOBAH B3PBIB CBEPXHOBOW 3BE3/bI B
1054 r. B kuTaiiCKuX JIETOMUCAX OBLIO 3alHMCAaHO, YTO OHA BHIHA JHEM,
kak Benepa, B TeueHue 23 nHeil. B Halie BpeMst aCTPOHOMBI BBISICHIUIH,
4TO 3Ta CBEpPXHOBas 3Be3la ocraBwia mocie ceds Kpaboeuanyro
TYMaHHOCTb, SIBJISIFOIIYFOCSI MOIIHBIM HCTOYHUKOM PaJIMOU3ITyICHUSI.

B3pbiB  CBEpXHOBOW  3BE3bI  COMPOBOXIACTCS  BBIJICICHUEM
YyAOBUIIHOTO KoiW4decTBa OJHepruwm. [lpm 3TOM  pokmaroTcs
KOCMHYECKHE  JIy9d, HAMHOTO  TIOBBIIIAIOIINE  €CTECTBEHHBIIN
panuaroHHBIA ()OH M HOPMAJBHBIE O3Bl KOCMHYECKOTO H3ITy4YeHHSI.
Tak, acTpodu3WKH TOACYUTAIM, YTO TpHMepHO pa3 B 10 muH. ser
CBEPXHOBBIE 3BE37Ibl BCIIBIXMBAIOT B HEMOCPEIACTBEHHOW OJIM30CTH OT
ConHia, TOBBIIAS €CTECTBCHHBIA ()OH B 7 THICAY pa3. ITO UPEBaATO
CEPhE3HCUIITUMY MYTAIUSIMHU
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JKUBBIX OpraHn3MoB Ha 3emie. Kpome Toro, mpu B3phIBE CBEpXHOBBIX
ujeT copoc Bcel BHENIHEH 000JI0YKH 3B€3/Ibl BMECTE C HAKOITUBIIIUMUCS
B HEH «IUIaKaMH» — XUMHYECKUMU QJICMCHTAMH, pPE3ylibTaTaMu
JEATETPHOCTH  HYKJICOCHHTe3a.  [l09TOMy — MEX3Be3mHas — cpema
CPaBHUTEIILHO OBICTPO O0OpETaeT BCe M3BECTHBIC HA CETOHSANIHUI JCHb
XUMHYECKUE DJICMEHThI TSDKEIIee TeiIvsl. 3BE3/Ibl CICIYIONIMX MOKOJICHHI,
B ToM ynciie u CoJHIle, ¢ CaMOro Havayia CoJepXaT B CBOEM COCTaBe U B
COCTaBe OKPYXKAIOIIETO HMX Tra3oMbUICBOr0 00Jaka TMPUMECh TSKEIBIX
3JIEMEHTOB.

6.5. lanbHeNwWwee yCcnoXxHeHMe BellecTBa
Bo BceneHHoMn

XoTsl TOsIBJIEHHE KPYMHOMACIITAOHBIX CTPYKTYp BO BcenenHoi
NpHBEJIO K OOpa3oBaHMI0 MHOXKECTBA Pa3HOBHUIHOCTEH TalaKTUK W
3BE3[l, CPEIN KOTOPBIX €CTh COBEPIIECHHO YHHKAJIbHBIE O0OBEKTHI, BCE KE
C TOUKH 3peHUs AanbHeieil sBomonun BceeneHnolr ocoboe 3HavyeHue
MMEJIO TIOSIBJIEHUE 3B€37] — KPacHBIX TMTaHTOB. FIMEHHO B 3THX 3BE3/1aX B
XO0Jle MPOLIECCOB 3BE3HOTO HYKIEOCHUHTE3a MOSBUIOCH OOJBIIMHCTBO
3JIEMEHTOB Tabiuipl MeHneneeBa. OTO OTKPHUIO BO3MOXKHOCTb JUIS
HOBBIX YCIO)KHEHHH BellecTBa. B mepBylo ouepens, NOSBUIACH
BO3MOKHOCTh 00pa30BaHuUs IUIAHET U IOSBJICHHUS Ha HEKOTOPBIX U3 HUX
JKU3HM U, BO3MOXHO, pasyma. IlosTromy oOpa3oBaHuE IUIaHET CTalo
CIEYIOUIMM 3TAOM B 3BONIOLMU BeeneHHoil.

CocTtaB ConHeyHoOM cUucTemMbl

Coanne — Hama 3Be3ga. ComHeynas cucrtema Bkimodaer CodHIe,
JIEBSITh IUIAHET CO CITyTHUKaMH, a TaKXE IOSC acTePOUIOB, KOMETHl U
METECOPUTHI.

CornHile — 3Be3/1a CPEAHEro pasMepa, ero paauyc COCTaBISIET OKOJIO
700 TBIC. KM, TemmepaTypa Ha moBepxHoctd — okoyio 6000°C. Comaile
OTHOCHTCS K YHCIY PSIOBBIX 3BE3]1 Hallel ['ajakThku (KENIThIN KapJIuK)
1 PaCTOJIOKEHO OJIIKE K €€ Kpalo B OJTHOM M3 CITUPAIECBHIHBIX PYKABOB.
ConHeuHas cucTema oOpamiaercs BOKPYr [alakTHKA CO CKOpPOCTBIO
okosmo 220 km/c. Ilpum 3TOM OJHOBPEMEHHO OHO COBEpIIAET OIWH
000opoT BOkpyr neHTpa [amaktuku 3a 250 muH. sier. [laHHBIA mepuo
HA3BIBAIOT 2ANAKMUUECKUM 2000M.

ConHnle mpezcraBiaser co0OM IUIa3MEHHBIM ImIap CO  CpeaHed
IUIOTHOCTBIO 1,4 T/CM’, OKDY)KGHHBIH TAK HA3BIBAEMON KOPOHOI,
KOTOPYI0O MOXKHO HaOmomate. AkTuBHOCTh COJHIIA LHKINYHA,
MEePUOANYHOCTh ITUKIOB cocTaBisieT 11 neTr. ICTOUHMKOM COJIHEUHOMH
DHEPTUHN SBIIAIOTCS TEPMOSICPHBIC PEAKITHN TPEBPAIICHHS BOJIOPOIa B
TeHA, KOTOPBIC NPOUCXOAAT B ero Heapax. CoJHIE COCTOMT W3
BOZIOpPOA, TEIUS U
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JIPYTUX  DIIEMEHTOB, COOTHOIICHHWE KOTOPBIX  H3MEHSETCS  OT
MOBEPXHOCTH K siApy. B BepxHHX cnosix comepxkutcs oxoino 90%
BoJioposia u okojo 10% remus. Sapo cOCTOMT M3 BOJOPOJA JIMIIL Ha
37%. CooTHOIIIEHHE MEXIY BOJOPOJIOM U T'eIMEM C TCUCHUEM BPEMEHHU
U3MEHSETCS B MOJIB3Y T'eIus, MMOCKOIBKY YKe B TeueHue 4,5 MIIpI. JIeT
Ha CoJHIIE MPOTEKAOT TEPMOSACPHBIC PEaKIiH, IPeBpaIIafoIIne sapa
BOZOpPOJA B sipa Treins. EsKeceKyHOHO IIpH TeMIepaType OKOojao 15 MITH.
rpagycoB 600 MIIH. T saep BOJIOPOJA, CIIMBAsICh, 0OPA3yIOT SApa TeIHs,
mpu 3ToM 4,3 MIH. T TpaHCHOPMHUPYIOTCS B JYYHUCTYIO DHEPTHIO,
ocBemaronyto Bcio ComHeuHyro cuctemy. [Ipm coxpaHeHHHM Takux
TeMIioB BbiropaHus Bomopoxa CoiHile OyaeT CBETHUTh C TOM XKe
MHTEHCUBHOCTBIO €Ile 5—6 MIIpI. JIET, MOCIIe Yer0 OHO IPEeBPATUTCS B
KpacHbIi TUTAHT, a 3aTeM B Oeyioro kapnuka. [locie 3Toro BHOBB
BO3MOXKHA BCITBIIIIKA TEPMOSIIEPHOTO CHHTE3a, TIOCIE KOTOPOTO 3BE37a
MIPEBPATUTCA B XOJIOJHOE TEMHOE TEJI0 — YEPHbIU KAPAUK.

IInanernl ComneuHoii cucrembl. Kpymaedinmmmu tocne  ColHia
oobekramMu COTHEYHOH CHCTEMBI SIBITIOTCS TUTAHETHI M HMX CITyTHHKH.
Cumraercs, 4Yro Bce InraHeTsl CONHEYHOM CHCTEMBI BO3HHKIH
OIHOBPEMEHHO TIpuMEpHO 4,6 MIpH. JeT Hazajg. B coBpeMeHHOM
KOCMOTOHHUH JOMHHUPYET KOHYENYUsi XOIOOHO20 HAYAILHOZ0 COCHOSTHUA
naanem, KOTopble TION BIMSHUEM 3JIEKTPOMArHUTHBIX W TPaBUTAITHOHHBIX
CHJI 00pa3oBaliCh B pPE3yJIbTaTe OOBCAUHCHUS TBEPIBIX YACTHIL
ra30IbUIEBOro 00J1aKa, Okpyxagsiiero CoJHIE.

Bce mnanersi CoiHEYHOW CHCTEMBI MOXHO pa3leiuTh Ha [BE
rpymmsr: 1) manersi-rurantsl (FOmurep, Caryph, Ypan, Hentyn) u 2)
miaHeTsl 3eMHOro tuma (Mepkypuit, Benepa, 3emiss, Mapc, IlnyTon).
O0a Tuma rIaHeT OTIANYAOTCS JAPYT OT JAPYra M0 XUMHYECKOMY COCTaBYy.
Tak, B coctaBe TBepAbIx obonouek FOmmrepa u CaTypHa mpeoOnagaroT
BOJOPOA W TEIMH, 3TH IUIAHETHl M0 XUMHYECKOMY COCTaBy OJIM3KH K
Commy. [1maHeTs 36MHOM TPYIITBEI B 3TOM CMBICIIE PE3KO OTIHMYAIOTCS
ot ComHIta, TTOCKOJIBKY HAHOOJEE PAacIpOCTPAaHEHHBIMU 3JIEMEHTAMH B
HUX COCTaBE SIBJITIOTCS JKEJIe30, KHCIOPOd, KPEMHHUN 1 MarHHiA.

Crtpoenne Bcex tmraHeT ComHEYHON cHcTeMBbl cioucTtoe. Cron
pa3IMyaroTCs IO IUIOTHOCTH, XUMHUYECKOMY COCTaBy U JIPYTUM
(Gu3MYeCKUM  XapakTepucTUKaM. B Hempax IUIaHET MPOUCXOIUT
palMOaKTUBHBI  pacmaj — 3JIeMeHTOB.  [loBepXHOCTh  IUIaHET
(dbopMupyeTcst 1Mo ACHCTBUEM JIByX THIIOB (DaKTOPOB: 3HIOTCHHBIX U
3K30TCHHBIX. DHOO2eHHbIE (DAKMOPbI — 3TO TPOLECCHI, TPOUCXOIAIIUE B
SJIpe TUIAHETHI M MEHSIOIIHE €€ BHEITHHUI OOJIMK: TIEPEMEIIICHHS YYacTKOB
KOPBI, BYJIKAaHIHUECKUE M3BEPKEHIUS, TOPOOOPA30BAHUE U T.II. DK302€HHbIE
¢baxmopwl CBSI3aHBI ¢ BHEITHUMH BO3JACHCTBUSAMU: XUMHUYECKUE PEaKITHN
TIPH CONPUKOCHOBEHUN C aTMochepoi, N3MEHEHHUS TI0JT BO3ICHCTBUEM
BETpa, MaJICHUE METEOPHUTOB H T.II.

B nactosmiee Bpems B coctaBe COTHEYHON CHCTEMBI HACUHUTHIBACTCS
JIEBITHh IIAHET, KOTOPBIC PACIIOIOKEHBI B CICIYIONIEM IOPSAKE OT
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Comnania: Mepkypuii, Benepa, 3emis, Mapc, FOnutep, CarypH, YpaH,
Hentyn, IInyron. Mexay Mapcom u FOnmurepoM HaxomuTCsl KOJBIO
acTepousioB, KoTopble ABKyTCs BOKpyr Comnma. Celdyac ydeHBIM
m3BecTHO okoiio 2000 actepouyioB. Paccrosaue ot nenTpa CollHEUHOM
CHUCTEeMbl JO TIOCieHeW ee TulaHeThl — IlmyToHa — cocTaBisier
MIPUMEPHO 5,5 CBETOBBIX JIET.

Pasmepsl 1umaHer 3HaunTenbHO MeHbIIe Comnnma. HekoTopsle
m1aneTsl COTHEUHOW CHCTEMBI HMEIOT COOCTBEHHBIE CITYTHUKH: 3eMJIs U
IInyron — nmo ogHomy, Mapc u Hentyn — mo nBa, YpaH — 1siTh, y
CarypHa, 10 MOCIIEAHUM JTaHHBIM, — 32 cIyTHHKA, a y FOmuTtepa — 39.
Bce mnanerst CONMHEYHON CUCTEMBI, a TAKXKE UX CITyTHUKHA OCBEIIAOTCS
COJIHCYHBIM CBE€TOM X KMCHHO IIO3TOMY MOI'YT Ha6JHOl[aTI)C$I YUYCHBIMU.

B coBpeMEHHOM  €CTECTBO3HAHMM  KaxJas M3  IUIAHET
XapakTepu3yeTcsl JEBATHIO OCHOBHBIMH Tapamerpamu. K  Hum
OoTHOCSTCST paccrostaue oT ConHIA, Tepuoj OOpalieHus BOKPYT
ComHia, meprof oOpalleHUs BOKPYT CBOCH OCH, CPeOHSS IUIOTHOCT,
JIHaMETp SKBATOpa B KMJIOMETpPax, OTHOCHTEIIbHAS Macca, TeMIleparypa
MTOBEPXHOCTH, YHCITO CITyTHUKOB, IIpeolIiaganue ra3a B atMochepe.

Bbrmmxkaiimert k ConHIly IDIaHETON SBIseTCS Mepkypuii, KOTOPBIU
COCTOHT M3 OOJBIIOIO JKEIE3HOr0 SApa, PacIUIaBICHHOW KaMEHUCTOW
MaHTHUU U TBepJoM Kopbl. ITo BHemHEMY BUy Mepkypuil HallOMUHAET
Jlyny. Ero moBepxHocTh ucnempeHa kpatepamu. Cuiia TSXKECTH Ha
TUTAHETE B JIBa pa3a MEHBIIE 3eMHOM, I03TOMY aTMocdepa MPaKTHYCCKU
OTCYTCTBYET, Ta3bl MOTYT CBOOOJHO MOKHATh IUIaHETy. Temrieparypa Ha
Mepkypun — ot +350°C Ha ocBerienHor CoiHileM (IHEBHOH) CTOPOHE
10 — 170°C Ha HOYHOM.

Benepa no pazmepam, Macce U TUNIOTHOCTU CXO/HA ¢ 3emielt. OnHako
OHa WMEET OYCHb IUIOTHYIO arMochepy, MPOITyCKAIOIIYIO0 COJHEYHOE
W3TydeHHEe BHYTPh W HE BBINMYCKAIONIyI0 ero obparHo. [losTomy Ha
Benepe maBHO AeiicTByeT MapHUKOBBIA 3((heKT, KOTOPBIH HAYMHACT
OTMeYaThbcs ceiyac W Ha 3emiie. B pesyibTare mapHuUKoBOro sddekTa
TemmiepaTypa moBepxHocTH Bereps! cocraBmsser 400—500°C. Benepa,
Kak ¥ MepKypuii, COCTOUT W3 METAUIMYECKOrO (MKEJIC30HUKEIICBOTO)
sIpa, pacIUIaBICHHOM MaHTUM M TBEpJoW Kophwl [loBepxHOCTH BeHepsl
MIPEACTABISET COO0M 3HOMHYIO MYCTHIHIO C HEOONBIIMMU HU3WHAMH U
HAropbsSIMH BBICOTOM 10 3 KM.

OTIIMYNATEILHOM ~ OCOOGHHOCTBIO  Mapca  ABISIETCS  BBICOKOE
COJIEpKaHUE JKeNe3a M OKUCIOB APYTUX METAUIOB B MOBEPXHOCTHOM
cimoe. IloaToMy €ro IMOBEPXHOCTh HMMEET BHJ KPacHON KaMEHHCTOU
MyCTHIHK, OKYTaHHON TydaMH KpacHoro mecka. Hapsay ¢ abcomoTHO
IUIOCKAMHU ITyCTBIHAMH Ha Mapce ecTh TOpHBIE XPeOTHI, TIIyOOKHE
KaHbOHBI, OT'POMHBIE BYJIKaHbl. KpymHeimmii MapCHaHCKUN ByJKaH —
mik Ommvimn — wmMeer guamerp 700 kM u BeicoTy 26 kM. Ha Mapce
CYIIECTBYIOT TakKXKe IIOJIAPHBIC IMAKH, COCTOSAIINE M3 CYXOTro JIbJa
(3aMep31Iero yriekucio-
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ro raza). OOHapy>XEHHbIE pyclia BBICOXIINX PEK CBUJCTEIBCTBYIOT O
TEIIOM KJIMMarte, CyIleCTBOBABIIIEM Ha ATOM TIaHEeTe paHee.

FOnumep — camas xpynHas mmanera CojlHeUHOM cucTeMbl. BMecte
co cBouMmH 16 crmyTHUKamMu OH coctaBisieT COJHEYHYI0 CHUCTEMY B
MuHHaTiope. Macca lOnmrepa B Tpu pasa NMpeBOCXOAWT MacCy BCeX
ocTanmpHBIX TuIaHeT CoiHEeYHOH cucTeMbl M B 318 pa3 Gonblime Macchl
3emmmn. B nmenTpe FOmmuTepa Haxoautest HeOOIbIIOE KaMeHHOE spo. Ero
OKpY>KaeT BHauaje CJIOoW METAUIMYEeCKOro BOJOpOia, IO CBOMCTBaM
HAIIOMHUHAIOIIETO JKUAKHA MEeTajul, 3aTeM CJOM JKHAKOTO BOJOPOjA.
[TnotHas atmocdepa FOmuTepa cocTouT U3 Bogopoa, reius, MeTaHa H
aMMHaka ¥ 1o toimHe B 8—10 pa3 mpeBoCXOoaUT 3eMHYI0 atMochepy.
Brictpoe Bpamenue lOmnurepa BOKpyr cBoed OCH BBI3BIBAET MOILHBIE
BETPBl U BUXPH Ha €ro MOBEpPXHOCTH. [lo 3TOi ke MpUYMHEe CYTKH Ha
IOnurepe anarcs scero 10 gacos.

Camypn TMPOKO W3BECTCH CBOMMH KOJIBIIAMH, KOTOPBIE COCTOST W3
OTPOMHOTO KOJMYECTBa KYCKOB IIbJla Pa3NWYHOTO pa3Mepa — OT
MBITMHOK JI0 TIBI0. DTa IUIaHeTa MMEeeT caMyl0 HU3KYIO IDIOTHOCTh CPEIH
Bcex maneT ComHeuHOH cuctembl. Ero HeOompImoe sapo w30 Jbaa U
KaMHS OKpPYXKEHO CIIOSIMH METaUTHYeCKOr0 W JKHIKOTO Bomopoxa. B
atMocdepe HOmuTepa OyIIyIOT BETPBI, CKOPOCTh KOTOPBIX TOCTHTACT
1800 xm/4.

Ypan n Henmyn — Gonee nanekue U Xyxe U3ydeHHble miaHeTbl. OHu
UMEIOT 0oJiee BBICOKYIO IUIOTHOCTh, yeM CaTypH, MOSTOMY Ha HHUX
Oonbllle BEIIECTB TsDKeee BOJOPOAa M Iefiusl. JTH MIAHEThl UMEIOT siapa
nuametpoM 16 000 kM, KOTOpBIE OKpY>KEHBl MAHTUSAMH, COCTOSIIMMU
n30 npAa. Janee mayT ra3oBele OOOJIOYKH, COCTOSIIIME W3 BOAOPOAA C
npuMechblo MeTaHa. YpaH u HenTyH Tak ke, kak u CaTypH, UMEIOT
CITyTHUKH, HO O HUX HaM IOYTH HIUYETO He M3BECTHO.

IlInymon — camas pajekas Majas IUIaHeTa, HE BXOJIIAs B
CEMEWCTBO Tra30BbIX TMTaHTOB. Ero pasMepsl COMoCTaBUMEI C pa3MepaMi
Jlyue1. Temmeparypa Ha moBepxHocTH [ImyTona cocrasiser Bcero 50 K,
MOSTOMY BC€ Ta3bl, KPOME BOJOPOJA M TeNHsd, TaM BBIMOPOIKEHEI.
CuuTaercs, 4TO MMOBEPXHOCTH IDIAHETHI COCTOMT W3 METAaHOBOTO Jiba. B
1978 . 6611 OTKpHIT cnyTHUK [ImyToHa — Xapon. Tak ke, Kak U 3emiist
¢ Jlynoii, IInaton nu XapoH o0pa3yroT ABOMHYIO IJIAHETHYIO CHUCTEMY.
WnrepecHo, uro macca XapoHa cocraisier 1/10 maccel [lnytona, 3to
caMblii BEICOKHI MoKa3aTenb B COMHEYHON CUCTEME.

KomeTsl, acteponasl u MeTeopbl. [ToMrMO NIEBATH KPYIHBIX IJIAHET B
ComHeuyHOH cHUCTeME HMEETCSl OrpOMHOE MHOXECTBO  MEJIKMX
CITyTHUKOB, Ha3bIBaEMbIX AacTEpOHWJaMH, KOMETaMH W METEOpaMHu.
BompmHCTBO M3 HHX HAXOOUTCS B TOSICE aCTEPOMAOB, MEXKIY
opburamu Mapca u FOmuTepa.

AcTeponsibl TIPEACTABISAIOT COO0I Maible IUTaHEeThl, MMEIOUINe B
morepeunnke guamerp Ao 1000 kM. Bcero B acTpOHOMHYECKHX
Karanorax 3adukcupoBano 6onee 6000 manbx mianer. M3 HUX camoit
KpYTHOU
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sBisiercst wiaHeta llepepa. CranmkuBasch ApPYr C JIPyroM, acTEPOUIBI
JpOOSITCS HA METEOPHUTHI.

[TomMuMO acTepoHIOB, ABIXKYHIUXCA MO opouTaM, COJHEYHYIO
CHCTEMY TIEpeceKaroT KOMETHI. B rmepeBoie Ha PyCCKHA CIIOBO «KOMETa)
O3HAuYaeT «XBOcTaras 3Be3/1a». Komera COCTOMT M3 TOJOBBI, HEOOIBIIIOTO
IUIOTHOTO SJpa M XBOCTA JUTMHOW B JIECSITKH MIJUTHOHOB KHJIOMETPOB.
SAnpa KOMET WMEIOT pa3Mephl HECKOIBKO KHJIOMETPOB W COCTOAT W3
KaMEHHBIX W METAJUTMYECKNX OOpa3OBaHMiA, 3aKIIOUYEHHBIX B JISASHYIO
0007I0YKy ®3 3amep3mmx Ta3oB. COriacHO COBPEMEHHBIM JIaHHBIM,
KOMETBI SIBJISIIOTCSI TTOOOYHBIMU TMPOAYKTaMU (POPMHPOBAHUS ILIAHET-
rurantoB. KoMmeTsl >KMBYT CPaBHUTEIBHO HEAONIO: OT HECKOIBKUX
CTOJIETUM 70 HECKOJNbKUX  TBHICAYENIETUH, CO BPEMEHEM OHHU
PacChIMaoTCsl, OCTABIISS TIOCHE ceOst 00J1aKa KOCMHYECKOM TTBLITH.

Kpome acreponmoB u KOMET B MEXKIDIAHETHOM IPOCTPAHCTBE
0OeCropsIOYHO JBUTAlOTCS HEOOJbIINE HEOSCHBIE Tella, KOTOPBIC
JIOBOJIGHO YacTO IOMaaaloT B 3eMHYI0 atMochepy. CaMbie Menkue u3
HUX — JMemeopbl — WMEIOT Maccy OT HECKOJNbKHX JIECSTKOB
KHJIOTPaMMOB JI0 HECKOIIBKMX TPaMMOB, Ooliee KPYITHbIE — METEOPHUTHI
— JIOCTHTAIOT HECKOJNBKMX JECATKOB TOHH. BONBIIMHCTBO W3 HHUX
TTOJTHOCTBIO CTOPaeT B BEPXHHUX CIIOSX atrMmocdepsl Ha BeicoTe 40—70
KM, a camMble KPYITHBIE MOTYT JTOCTUTATh 3€MHOM ITOBEPXHOCTH, OCTABIISIA
Ha HEW KpaTepsl.

O6pasoBaHne CoOnNHeYHon cnuctemMsl

Jlo HacTosIIIero BpEeMEHH BOIIPOC O TpoucxoxkiacHuH COTHEUHOM
CHCTEMBl HE IONYYHJ CBOETO TOYHOTO HAYYHOTO ONMHWCaHus. Tem He
MeHee JOCTOBepHO m3BecTHO, uTo CoJHEYHas chcTeMa 00pa3oBaiach
NpUMEpHO 5 MIIpA. JieT Hazaa, npuieM CoJHLe — 3Be3[a BTOporo (Win
eme 6onee o3aHero) nokojieHus. Tak uro ConHeuHast cucTeMa BO3HHKIIA
Ha TPOLYKTaX >KU3HEAEATENHHOCTH 3BE3[ NPEIbIIYIIEro MOKOJICHUS,
CKaIUTUBABIIIMXCS B Ta30IbUICBBIX 00JIaKaXx.

I'vnoreza X. Anpeena n C. Appenmyca. Ha mporsoxkenun XX B.
BBIJIBUTAJICS IENBIA PSJ] TPOTUBOPEYALUX JPYr APYry THIIOTE3 O
nponcxokaeHnn Comara 1 COMHEYHON CHCTEMBI, U3 KOTOPBIX HanoOoee
yOeIUTEeTLHON U TIOIMYJISIPHOM CTaia TUIOTe3a MIBEACKAX aCTPOHOMOB X.
Ampena u C. Appenmnyca. OHH UCXOIWIA U3 TIPEATONOKEHHUS, YTO B
MIPUPOJIE CYIIECTBYET €ANHBII MEXaHM3M IDTaHEeTOOOPa30BaHus, JEHCTBHE
KOTOPOTO TIPOSIBIIIETCS ¥ B CIIy4ae 0Opa30BaHUs IIAHET OKOJIO 3BE3/IbI,
W B CiydYae TOSIBIICHWS IUIAHET-CITyTHUKOB OKOJIO TuTaHeThl. Jlist
OOBSICHEHUSI - 3TOr0 MeXaHW3Ma OHHM IPHUBJIEKAIOT COBOKYITHOCTb
pa3IMyHBIX ~ CWJI ~ —  TPaBUTALMIO,  MarHUTOTHIPOJUHAMUKY,
AIIEKTPOMArHETU3M, TJIa3MEHHBIE TIPOLIECCHI.

AnbBeH U AppeHHyC OTKa3aJHCh OT TPAIUIMOHHOTO JOMYyILEHUsT 00
obpazoBannu CoJHIA U TUIAHET U3 OJHOTO MACCHBa BEILECTBA B OHOM
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HepaszensHOM Mporecce. OHM CUMTAIOT, YTO CHavaia M3 ra3onbUICBOTO
o0Jilaka BO3HUKJIO TMEPBHYHOE TEeNO0 — 3BE3la, a 3aTeM K HEMy W3
JpYyroro Ta3oIbUIEBOro 00Jaka, dYepe3 KOTOpoe IO CBOeH opOuTe
nsuranock CoJHIle, MOCTYIHII MaTepual Iyl oO0pa3oBaHHUsS BTOPUYHBIX
ten. Takum o00pa3oM, K MOMEHTY, KOTJla Hadalh OOpa30OBBIBATHCS
TUTAaHETHI, TIEHTPaIbHOE TEIO CHUCTEMBI YK€ cymlecTBoBajo. K Takomy
BBIBOJIY MICCIIEZIOBATENH MPUILIH B Pe3yJIbTaT€ MHOTOJETHErO U3y4YEeHUS
M30TOITHOTO COCTaBa BellecTBa MeTeopuToB, Conaiia u 3emin. [Ipu sTom
ObUTM OOHAPYKEHBI OTKIIOHEHUSI B U30TOITHOM COCTaBE psAa DIIEMEHTOB,
coAcpKallluxCcd B MCTCOpHUTAX W 3CMHBIX MNOpPOJAax, OT H30TOIIHOI'O
cocTaBa Tex ke ieMeHTOB Ha CosHie. DTO TOBOPUT O Pa3lIUYHOM
MPOUCXOKAECHUHN 3TUX 1eMeHTOB. OTCIO[]a CleyeT, YTO OCHOBHAs Macca
BemecTBa CONHEYHOW CHUCTEMBI MOCTYIWJIA W3 OJIHOTO Ta30IMbLIEBOTO
obnaka, 1 3 Hero oOpaszoBanock ConHie. 3HAYUTETHLHO MEHBIIAST YacTh
BelecTBa, He npespimaroras 0,15 maccel ConHIa, ¢ APYTUM H30TOMHBIM
COCTaBOM TMIOCTyNMJIa W3 JAPYroro Ta3ombUIeBOTO0 o0naka, W OHa
MOCITY)KIJIa MaTepuaioM sl (OPMHUpPOBaHUS TUIAHET M METEOPHUTOB.
Ecmm 661 Macca 3Toro obiaka Oblta OOMBINE, OHO aKKyMYJIHPOBAIOCH
OBl HEe B CHCTEMY TIAHET, a B 3B€3/1000pa3Hblil ciryTHUK CONHIIA.

Uto0b1 00pa30BaTh IUIAHETHYIO CHCTEMY, 3Be3/1a JOJDKHA 00J1amaTh
PAIOM TIPU3HAKOB:

* MOITHBIM MAarHUTHBIM IIOJIEM, BEITMYHWHA KOTOPOTO TPEBEHIIIAET

OTIpeIeNICHHOE KPUTUIECKOE 3HAUCHUE;
* TIPOCTPAHCTBO B OKPECTHOCTSIX 3BE3/IbI JJOJKHO OBITH 3aTI0JTHEHO
Pa3peXKEHHOM IIIa3MOM, CO3AAOIIEN COTHEUYHBIN BETED.

Mormnonoe ConHile, MpeANONOKUTEILHO 00JagaBIIee 3HAYNTETbHBIM
MarHMUTHBIM MOMEHTOM, HUMEJIO Pa3Mephl, MPEBBIIIABIINE HBIHCITHHE,
HO HE JOXOAWBINUE A0 OopOUTHI Mepkypus. Ero okpyxkana ruranrtckas
CBEPXKOPOHA, TMPEACTaBIABIIAsS COOOW pPa3peKEHHYI0 HaMarHHYEHHYIO
mwrasmy. Kak n B Hamm gamM, ¢ moBepxHOCTH CONHIIA BBIPBHIBAINCH
MPOTyOepaHIbl, HO BBIOPOCHI TEX JIET UMEJH IPOTSDKEHHOCTh B COTHH
MWJJTHOHOB KHUJIOMETPOB W JIOCTUTAIH OpOuTHI coBpemenHoro IliryTona.
Toku B HUX OIICHWBAIMCh B COTHH MWJIIMOHOB ammep u Oomee. DTo
CHOCOOCTBOBAJIO CTATHBAHMIO TUIA3MBI B Y3KHE KaHATBL. B HIX BO3HUKAIN
pa3pbIBBI, MPOOOW, OTKy/Ia pa3z0erajarch MOIIHBIE yIapHbIE BOJHEI,
YIUIOTHSIBIIKE IUIa3My Ha MyTH HX cieAoBaHHA. [[7a3zma cBEpXKOpPOHBI
OBICTPO CTaHOBUJIACh HEOJTHOPOIHON U HEPAaBHOMEPHOU.

Korma wmonogoe ConHie Haualio CBOe TMPOXOXKICHHE Yepes
razolbuIeBOe O00JIaKO, MOIIHOE TPAaBUTALMOHHOE BO3ACHCTBHE 3BE3IbI
HAYaJIO MPHUTATUBATH IMOTOK Ta30BbIX U MBUICBBIX YaCTHUII, MOCITYKHUBIIIX
MaTepuayioM Ui Oo0pa3oBaHus BTOPHYHBIX Ted. llocTynaeme wu3
BHEIITHETO pe3epByapa HEUTpaIbHBIC YaCTHUIIBI BEIIECTBA IO/ ACHCTBUEM
TpaBUTAIlMH TaJAIM K IEeHTpaIbHOMY Teny. Ho mpu aToMm oHE momaganu
B cBepxkopony Comarma. TaM OHH MOHHM3UPOBAIUCH, H B 3aBUCUMOCTH
oT
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XMMHUYECKOTO COCTaBa TOPMO3WIMCh Ha Pa3HBIX PACCTOSHHSAX OT
LHEHTPATBHOTO Teia. TakuMm 00pa3oM, C caMOro Havajga MMena MECTO
nuddepeHnralus A0MIaHeTHOro 00JIaka M0 XMMHYECKOMY U BECOBOMY
cocTaBy. B KOHEUHOM cUeTe, BBIICIIINACH TPU-YETHIPE KOHIIEHTPHUECKIES
001acTH, TUIOTHOCTh YacTHI] B KOTOPBIX MPUMEPHO Ha CEMb IOPSAKOB
MIPEBBINIAIa UX INIOTHOCTH B MIPOMEKYTKAX. ITO OOBICHIET TOT (DAKT,
yTo BOMM3K COJHIIA pacIoararoTcs MIaHEThl 3eMHOW TPYIIITBI, KOTOPHIE
MpH OTHOCHTENBHO MAITBIX PasMEPAX HMEIOT BBICOKYIO TUIOTHOCTD (or 3
/:[0 5,5 r/CM ), a TNTaHETHI-TUTAHTH — HAMHOTO MEHBIIIHNE ITOTHOCTH (1-
2 r/ent’ ).

CBepXKOpOHa, 10 MEpe HAKOIUICHWS B HEH BBINANAIONIEro
BEIICCTBA, HAYMHAIA OTCTaBaTh B CBOEM BpAIllEHHMH OT BpalllCHUS
HEeHTpaJIbHOTO Tena. CTpeMIICHUE BBIPOBHSThL YIJIOBBIC CKOPOCTU Tela U
KOPOHBI 3aCTaBIIsUIM TUIa3My Bpamarkesi Obictpee. Ho 3To mpoucxomuino
3a CUeT 3aMeJICHUsI BPAIICHUS LIEHTPAJIBHOTO Tea. Y CKOPSHHE TIIa3Mbl
YBEITMUMBAIIO TIEHTPOOEKHBIE CHIIBL, OTTECHSS WX OT 3Be3Ibl. Mexmy
IIEHTPAITBHBIM TEJIOM W TIa3MOM 00pa3oBajnach 001acTh C OUYE€Hb HU3KOU
IUIOTHOCTBIO BeImIecTBa. TakuM o00pa3oMm, co3majgach OJIarompHsTHas
oOCTaHOBKAa MJIi KOHJEHCAIMA HENeTyYNX BEIIeCTB IyTeM UX
BBITIA/IEHUS U3 TUIa3Mbl B BHJIE OTAEIBHBIX 3€peH. DTH 3epHa MOIyJalIH
OT TUIa3MBl HUMITYJIBC W, JABUTAACH IO OpOWTaM OyaymiuXx IUIaHET,
YHOCHJIM ¢ cO00i 4acTh MOMEHTa KOJIMYeCTBa NBMKECHUS B CoTHEUHOMH
cucreme. CeromHs Ha JOJI0 IUIAHET, CyMMapHas Macca KOTOPBIX
coctaBisier Toibko 0,1% wmaccel Bceit cuctembl, mpuxomutrca 99%
CYMMapHOTO MOMEHTA KOJIMUECTBA JIBUIKCHUSL.

MHOXECTBCHHBIC COYJApPCHUS MEXKIy 3CpPHAMM MPUBOJIWIN K HX
arperaliid B OOJBIIME TPYNIbL. 3aTeM STH 3¢pHA CIUMAINCh B
3apOJBIIIEBEIE Sapa, K KOTOPHIM NMPOAOJDKAIN TPWINNATh YaCTHUIIBI, H
OHM TIOCTENEHHO pa3pacTalliCh 10 KPYMHBIX TET — MIAHemesUManull.
CraikuBasch Apyr C JAPYyroM, IDIAHETE3UMAUH  OOpPa30BBIBAIIN
JIOTUTaHeTHBIE TeNa. VX TepBOHAYambHOE KOJIMYECTBO OIEHHBAETCS BO
MHOXeCTBO MIIDTHOHOB. OOpa3oBaHre TUTaHETE3NMAITHIA MPOZIOTLKATOCH
JICCATKH THICS JIET. DOpMHEpPOBAHHE XKe CAMHUX IUIaHeT 3aHs10 oT 10° 10
10® ner. CTONKHOBEHHE MTAHETE3MMAIMil APYT C APYroM MPUBEIO K
TOMY, 4TO HauOoJlee KPYIHbIC «3 HUX HAYaIH elle 0oiee yBeIMUNBAThCS
B pa3Mepax, BCICICTBHE YEro U OOPa30BaUCH IUIAHETHL. A KaK TOJBKO
TUTAHETHBIE Tella O(POPMUJIMCH HACTOJBKO, YTO BO3JIE HHUX IOSIBHIOCH
JIOCTAaTOYHO CHJIbHOE COOCTBEHHOE MAarHHTHOE IIOJie, TO Hadajics
nporiecc 00pa3oBaHus CITyTHUKOB, B MUHHATIOPE TIOBTOPSIOIIUH TO, YTO
MIPOM30ILIO TIPH 00pa30BaHUH CaMUX TUTAHET.

Tak, B Teopuu AnpBeHa W AppeHHyca IOSC aCTEPOHIOB — OTO
CTPYHHBIN IMOTOK, B KOTOPOM H3-32 HEXBATKH BHIMABIIETO BEIIECTBA
MIPOIIECC UTAHETOOOPA30BAHMS MPEPBAJICS HA CTAIUH TUIAHETE3NMAIIHIL.
MeTeopuThl 1 KOMETHI, COTJIACHO AaHHOHW MoemH, (POpMUPOBAIKCH Ha
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okpaute ConHe4yHOM cuctemsl, 3a opobutoit [ImyTona. B oraaneHHbIX OT
CounHila 00MacTsX CyliecTBOBana ciiabas 1uiazmMa. B Hell MexaHusm
BBINAJICHHUS BEIIECCTBA €Il PaboTay, HO CTPYHHBIC MOTOKH, B KOTOPBIX
POXTAIOTCSA TUTAHETHI, O0pa3oBaThCA Yyke He Morau. CrumnaHue
BBIMABIIMX TaM YacTUI[ TPUBEJIO K EIAWHCTBEHHO BO3MOXXHOMY
pe3yibTaTy — 00Opa30BaHUIO0 KOMETHBIX TeJl.

6.6. Npobnema cywecTtBoBaHUSA
M NOMCKa BHE3EeMHbIX LIMBUNU3aLumn

OBojoniiss  BceneHHO TmpuBena K 00pa3oBaHWIO IUIAHET, Ha
HEKOTOPBIX U3 HUX MOTYT MOSBUTHCS KU3Hb U pazyM. [JJist 3TOro Hy>KHBI
Pa3HOOOpa3HbIE XUMUYECKHUE 3JIEMEHTHI, KOTOPHIE MOTYT O0BEIUHATHCS
B MOJICKYJIBI Pa3HBIX YpOBHEH CIOXKHOCTU. [IpUYMHBI, 3aCTaBISIONINE
aTOMBI OOBEIUHATHCS B MOJICKYJbI, WU3BECTHHI HAayKe JOCTATOYHO
XOPOIIIO.

B ocHOBe 3TuX MpOIIECCOB JIEXKAT XMMUYECKUE CHJIBI, 32 KOTOPBIMHU
CKpbIBaeTCs oOaHa w3 (YHAAaMEHTAIBHBIX CHJI  TPUPOOBI —
AIIEKTPOMAarHUTHOE B3amMoJieicTBHe. [Iporecchl coequHeHus] aTOMOB B
MOJIEKYJIbI IIUPOKO pacrpocTpaHeHbl Bo Bceenennoil. B mex3BesnHoM
cpezde, T/e KOHIIEHTpAIMs BEIIeCTBa HUYTOXKHO Majia, TeM HE MEHee,
00HApYXHMBAIOTCS MOJEKYJBl BOAOpoma. TaMm JKe BCTpedaroTcs
MeNTbYaiIie IBUTHHKHY, B UX OCHOBE — KPUCTAIDIMKH JIbJ]a WK yTIepoaa
C MPHUMECHI0 TUAPATOB Pa3HBIX COEMUHEHUNA. MOJEKYISPHBIA BOIOPO.
BMECTE C reJTieM 00pa3yroT ra3onbuieBbie oonaka. Ho camoe naTepecHoe,
C YeM CTOJKHYJIHUCh HAONIOJAaTeNH, — 3TO HEOXHIAHHO OOJIBIIOES
MPUCYTCTBUE B KOCMOCE Pa3HOOOPA3HBIX OPraHUMYECKUX MOJICKYII,
BIUIOTh JO TAaKUX CIOXHBIX, KaK MOJEKYJIbl aMUHOKHCIOT. B
MEXK3BE3HBIX O0Jlakax Hacuutanu Oonee 50 BHIOB OpraHHMYECKUX
MoJekys. Emne yauBurenbHee, 9YTo OpraHuIecKHe MOJIEKYIbl HaXOAAT BO
BHEIIHUX 000JI0YKaX HEKOTOPHIX HE OYEHBb TOPSIHX 3BE3/T M B CIOKHBIX
COEIMHEHUSIX, TeMIleparypa KOTOPBIX HE3HAYWTEIbHO OTIMYAETCS OT
TeMITepaTypsl a0COMOTHOTO HylNs. Takum 00pa3oM, CHHTE3 MOJIEKYI, B
TOM YHCIIE OPraHMYEeCKHX, PAaCHpPOCTPAHEHHOE W BIIOJIHE OOBIICHHOE
SBIIEHNE B KOCMOCE.

B cBs3M ¢ 3TUM BO3HUKAaeT BOMPOC, CHOCOOHO JIM YCIIOKHEHHE
BEIIECTBA JOCTHUTHYTH CaMbIX BBICOKMX YpOBHEM BHE IUIAHET, B
MEXK3BE3/THOM Ccpelie Win B 000JI0YKaX HE OYCHb ropsuux 3Be3ia. Haue
TOBOPSI, BO3MOKHA JIU TaM >Ku3Hb? CyIIECTBYET JIM KHU3Hb HA JPYTHX
wiaHerax? JlaHHas TeMa HEOJHOKPAaTHO OOBITPHIBAIACh B HAYYHO-
(haHTaCTHYECKUX TPOU3BEICHUAX, OJHAKO COBPEMCHHAs HayKa He
MO3BOJISIET JaTh HU TOJOXHUTEIHFHOTO, HU OTPHIATENHHOTO OTBETa Ha
3TOT Bompoc. [Toka MbI 3HaeM TOIBKO OJWH BapHaHT Xu3HU B KocMoce
— Ha 3emiie, XOTS BOIIPOC O TOM, OJWHOKH JIU MBI BO BcereHHOM,
BOJIHYET HE TOJBKO yUe-
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HBIX, HO U OOBIUHBIX JoAed. He ciyyalilHO Tema KOHTaKTa C WHBIM
pasyMoOM — OJIMH W3 M3IIOOJIEHHBIX CIOKETOB HAyYHO-(PaHTaCTHYSCKUX
poMaHoB. Kpome TOro, MOCTOSIHHO TOSIBASIOTCA JIFO/M, YTBEP)KIAIOIIHE,
yt0 oHU Buenr HJIO, KOHTaKTHPOBAIM ¢ MHOTUTAHETSIHAMH | T.JI.

[IpencraBnenns o ToM, uto Bcenennas oOuTaema, OBUIM ITHPOKO
pacmpocTpaHeHsl B APeBHOCTH. Tak, aHTHYHBIE (umocodsl AHAKCarop,
Hemokput, Jlykpeuuit Kap cudranu, uto, mnockoibky Kocmoc
o0pa3oBaH W3 OXHOW cyOCTaHmMHM (HalpuUMep, W3 aTOMOB) H
MOMUMHSIETCA E€ANHOMY 3akoHy — Jlorocy, To B pasHBIX YacTiIX
Kocmoca, xak um Ha 3emile, A0/DKHA BO3HHKATh JKU3Hb. Ilo3xke
aHaJIOTMYHBIE apryMEHTHI HcIob3oBal /. bpyHo, BeIABHUTas CBOIO MJIEHO
0 MHOXeCTBEHHOCTH MUPOB. Ho 10 XX B. BONPOC 0 BO3MOXHOCTH XKU3HU
Ha JPYruX IUIaHeTaX 3By4all HACTOJIBKO (PaHTACTHYHO, YTO CEPHE3HBIMU
YYCHBIMH TIpakTHUecKd He obcyxnancs. Jlumbe B XX B. 0
pacipoCTpaHEHHOCTH JKM3HM M pasymMa Bo BceneHHON 3aroBopuiu
BCEphE3, W OTO OBIM HE YMO3PDHUTENbHBIE pPACCYyXICHHA, a
MTOJIKPETUICHHBIE TOYHBIMH pacdeTaMu BBIBOIBL Cpenu TeX, KTO ChIrpaj
BBIIAIONIYIOCS POJIb B YTBEPKIEHWM HOBBIX B3TILIOB Ha 3Ty MpoOiieMy,
osum K.O. Ilmonmkosckuit, B. U. Bepmanckwii, I1. Tewsap me Illapnen u
IpyTHe KPyIHEHIHe yaeHsle U Prmocodsl.

NMouck BHe3eMHbIX LMBUIn3aumm

Oco0OeHHO OCTPO BOIPOC O IMOMCKE BHE3CMHBIX IMBHJIH3AIUNA —
o0mIecTBax pa3yMHBIX CYIIECTB, KOTOpPBIE MOTYT BO3HHKATh U
CYITIIECTBOBATh BHE 3eMJIH, BCTAI BO BTOPOH ITOJIOBHHE XX B. B CBS3H C
BBIXOJOM dYelloBeka B Kocmoc. CTanma sCHa TMPUHIMITHATIBHAS
BO3MOYKHOCTh KOCMHYECKHX IIOJICTOB HE TOJNBKO BHYTpH CONHEYHOM
CUCTEMBI, HO 1 3a €€ Mpeaeinl (K COKAICHNIO, B HAIIA THU TAKHE TTOJICTHI
TTOKa HEBO3MOYKHBI M3-3a OTCYTCTBHS HaJICKAIEH TEXHHIECKOH 0a3bl).
Ha »ToM OCHOBaHWMM 3aroBOpWJIM HE TOJBKO O TOJETaxX 4YeJOBeKa B
KOCMOC, HO M O BO3MOXKHOM IIOCEIEHUN HAIlEH IUIAHETHI
MpeACTaBUTEISIMU  Jpyrux  [uBwiu3anui.  Criembl  mocemeHun
WHOIUIAHETHBIX ~ CYIIECTB  SIBJIAIOTCS TPEIMETOM IMOHMCKAa MHOTHX
SHTY3HACTOB OT HAYKHU.

Ha Bomue storo sury3ma3sma B 60-x rr. XX B. IMOSBHINCH IIEPBbIC
MEXIyHApOIHBIE TIPOTPAMMBI, CTaBSIIIHE CBOCH IIETBIO TMTOWCK U KOHTAKT
¢ BHe3eMHbIMH 1mmBmIM3anusMu — SETI (momck BHE3eMHBIX
nuBmwn3anuit) u CETI (cBsA3b ¢ BHE3eMHBIMH NHUBHIM3ANMSIME). A B
1982 r. MeXIyHapOmHBIA acTPOHOMHUYECKHHA COI03 OpTraHHU30Ball
CIETIMATBHYIO0 KOMHCCHIO TI0 ATOH mpobiiemMe. OCHOBHBIM HaITpaBIIEHUEM
paboThI JaHHON KOMHCCHHM M MEXKIYHAPOMHBIX IMPOTPaMM CTaIH IMTOMCK
pPaIMOCUTHAJIOB OT JPYTrUX LMBWIM3ANMNA M OTIPaBKa COOCTBEHHBIX
COOOIIEHUN.

OTH WCCIIeIOBaHUS B OCHOBHOM BEITUCH M BEIYTCS Ha BOJHE B 21 cM,
TaKk KakK CYMTAeTcsd, 4YTO OHa [JOJDKHAa OBITh M3BECTHA BCEM
IUBWIM3ALMSAM  KaK  U3IyYCHHE  HEUTPAIBHOTO  MEX3BE3JIHOTO
Bojopoaa. Ha stoit
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JUTMHE BOJIHBI YYE€HbIE BCEro MHpa BEAYyT MCCIEJOBaHHE pacrpeesieHus
BoAOpoAa B l'anakTuke U Ipyrux ranaktukax. Iloatomy cuuraercs, 4to
€CITM CUTrHan OyZeT MOCNaH Ha 3TOW BOJIHE, TO BEJIMKA BEPOSTHOCThH €ro
0OHapyKEeHHUS.

IIpaBma, ceromHsi ydeHblE COMHEBAIOTCS B TOM, YTO BHE3EMHBIC
IUBUIU3AIMA XOTAT BCTYNUTh C Hamu B KoHTakT. llostomy W.C.
[IkIOBCKUIM MPEIOAKIIT UCKATh CUTHAJIBl BHE3EMHBIX LIMBUIM3ALUI 1O
HENPEIHAMEPEHHOMY PaJMOU3IIyUYEHUI0, KOTOPOE MOXKET CO3/1aBaThCs
TEJIEBUJICHUEM, PaJUOJIOKAIIMEl W BHYTpPEHHEH CBSI3bI0 B CBOEH
cucreMe. Tak, Hecymias 4acToTa COBPEMEHHOI'O 3€MHOTO TEJIEBUIEHUS
MOXET OBbITh OOHapyKeHa Ha paccTosHHM 10 10 CBETOBBIX JIET, a
M3Ty4YEeHHE MOITHBIX JIOKATOPOB — Ha paccTossHUU 10 30 CBETOBBIX JIET.

Eme onHuMm HampaBieHHEM IMOMCKA BHE3EMHBIX ITUBUIIM3ALMN CTal
MIOUCK CJIEIOB UX AacTpOMHXEHEpHOH aedrenpHOcTH. [lonroe Bpems
CpeM YYEHBIX TOCIHOACTBOBaNAa HJEsI O TOM, 4YTO BBICOKOPA3BUTHIE
LMBWIM3ALMN JOJDKHBI pacnojaraTb NPaKTUYECKH HEOrPAHWYCHHBIMU
HMCTOYHUKAMH 3HEPIUM, paclopsLKasch MOJHOCTBIO HE TOJIBKO ASHEpruen
CBOETO COJHIIA, HO W DHEPrHEed B MacITadax Bced CBOEH TallaKTHKH.
[losToMy cnembl HEATENFHOCTH TAaKNMX LUBWIA3ALNN JTOIDKHBI OBITh
XOpOILIO 3aMeTHBL. Beap OHM MOryT AenaTrh BCE, YTO HE 3alpelieHO
3aKOHAMU TIPUPOJBL: CO3/1aBaTh TUTAHTCKUE «d(UpPHBIE TOPoaay U chepsl
Haticona, nmepepa0arpiBasi U 3TOM IUIAHETHOE BELIECTBO U COOpYIKast
cdepy BOKpPYT CBOETO COJIHIIA, YTOOBI HE TEPATh SHEPIUH €r0 U3ITyUCHHUS;
mepeMeniaTh IUIAHETHl W 3BE3Zbl, B3PHIBATH HEHYXKHBIC 3BE3AbI U
3aKHUraTh HOBEIE.

INouck  cnemoB  mpeObIBaHWS — TPEACTABUTEICH  BHE3EMHBIX
UUBWIM3alMid Ha 3emje — eme OJHO HamlpaBieHHe paboThI.
IIpennonaranoch, 4To B Hamied [amakTUKe JOMKHO CYIIECTBOBAThH
OOIBIIIOE YHICIIO CTaphlX IUBIJIM3AINN, HAYaBIINX CBOE pa3BUTHE 3a
HECKOJIbKO MHUJUTHAP/IOB JIET JI0 TOSBJICHHUS JKM3HU Ha 3emie. B cBs3u c
9THM CYHTANOCh, YTO 3eMJsl MOrjla HEOAHOKPAaTHO ITOCEHIaThCs
[PEICTABUTEISIMU  3TUX LMBWIM3aUMi B MOPOLUIOM, H IO3TOMY
JOCTATOYHO AaKTHUBHO BEJIHMCh IOUCKHM CIIEIOB TAaKUX IIOCEIIEHUH, a
TaK)Ke UX BO3MOKHOTO BIUSHUS HA Pa3BUTHE 3€MHBIX [IUBUIIU3AIINM.

W, HakoHel, y4eHbIX HE OCTaBIIsUIa HA/IeK/Ia Ha BO3MOXKHBIN MPUIIET
MpeIcTaBUTENC BHE3EMHBIX LIMBUIM3AIINIA B HAIIIE BPEeMs.

Hayy4HbIn aHanu3 npo6nembl BHE3eMHbIX LIMBUNU3aLum

C mos3uruii COBpeMEHHON HAyKH TPEITOI0XKEHHE O BO3MOKHOCTH
CYIIECTBOBAHMWS BHE3EMHBIX IHMBWIM3AIMHA HWMeeT Tox  coOoit
ocHOBaHMs. DU3NKa U aCTPOHOMUS YCTAHOBIUTH (haKT TOXKIECTBEHHOCTH
(hM3MYECKUX 3aKOHOB BO BCEW BHIMMON 4acTu BceneHHOW. ACTpOHOMUS
nmokasana, 4ro Hame CoJtHIle — 0ObIUHAs 3BE3/1a, XKENThIN KapJHK, Ka-
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KUX MHOro B Haued ['anaktuke. ['anakTuika, B CBOIO O4Y€pEb, TaKKe
SIBJIICTCSI THUIHMYHBIM 00bekTOM BO Bcenennoit. Kpome Ttoro, Ham
W3BECTHBI  MEXaHM3MbI  TIOSBJICHUS  PAa3HOOOPA3HBIX  XUMHUYECKUX
AIIEMEHTOB B pe3yjbTaTe 3BE3JHOTO HYKJIEOCHHTE3a, MPOXOUBIIETO B
3Be3/ax TMepBOro mokojeHus. [loaToMy 3Be3fBpl BTOPOTO W TPETHETO
MOKOJIEHUM MOSIBIISUIMCH B Pa3HBIX MECTax BceleHHOW, MHOTHE U3 HUX
JMOJDKHBI  OBUIM  CO3AaTh COOCTBEHHBIE IDIAHETHBIE CHUCTEMBI, Ha
HEKOTOPBIX IJJAHETaX MOTJIA MOSBISTECSA U Pa3BUBATHCS KU3Hb.

Pazymeercs, puzndeckne 1 XUMHYECKHE YCIOBUS B Pa3HBIX YTOJKAaxX
BcenenHoil oueHb pa3Hble. Mbl CErOJHSA HE 3HAEM, BO3MOXHbBI JIU UHbBIE
(OpMBI J)KU3HH, OTIAMYHBIE OT TE€X, KOTOPbIe MOsBWINCH y HAaC Ha 3eMiie.
Ecnu MBI Oyzmem cumrtaTh, YTO KHM3HB B JI0OOM yronke BceneHHOH
JIOJDKHA OBITH TIOXOXKEH Ha 3eMHBIC (DOPMBI, TO MBI MOXEM OIPE/ICITUTh
HEOOXOUMBIC JIJIsl Hee YCIoBus. K UX YMCITy, B YaCTHOCTH, OTHOCSTCSL:

* BO3HMKHOBEHHE 3BE3]] BTOPOTO MOKOJICHUS BO3JIE CTAphIX 3BE3/ MPH
YCIOBUM, YTO BO3JI€ HHUX €CTh OCTaTKd TSDKENBIX JJIEMEHTOB,
OCTaBIIIMECS TIOCTIE B3PHIBOB CBEPXHOBBIX 3BE3]T IEPBOT'O TIOKOJICHHS,

* COOTBETCTBYIOIIME TEMIIEpPAaTypHBbIE YCIOBHS HA  IUIAHETE,
WCKITIOYAIOIIV€ CIHMIIKOM BBICOKHE WM CIHIIKOM HH3KHE
TEMIIEePaTyphl;

* Macca IDTaHeThl, OCTaTOYHAS JUIS TOTO, YTOOBI ITaHEeTa He TIoTepsiia
CBOIO aTMOc(epy, HO TIPH 3TOM HE CIHIIKOM OO0JIbINas, HHAa4Ye y Hee
OCTaHEeTCsI TIEpBUYHASI BOJIOPOIHAS U reliueBas atMochepa;

* HAJIMYUE XKUAKOW OOOJIOUKH Ha TOBEPXHOCTH ILIAHETHI, TaK Kak
JKU3HB, CKOPEE BCETO, 3apOMIIACh B BOJIE.

Takum 00pa3oM, IUIaHeTa, Ha KOTOPOW MOXKET 3apOJUTHCS JKHU3Hb,
JIOJDKHA 10 CBOUM XapaKTepUCTHKaM OBbITh IOXO0XKa Ha 3eMIIIO.
KoHedHo, Takux TUTaHET HE MOXET OBITh OYCHb MHOTO, BEllb M B HaIICH
ConHeyHOM cHCTeME IIMIIL OJHA Takas IUTaHeTa. 1eM He MeHee,
MIPUMEPHOE YHCIIO TUIAHET, Ha KOTOPBIX HE MPOCTO IMOSBHIIACH JKU3Hb,
HO W Pa3BHJIACH JIO YPOBHS MOSBJICHUS BBICOKOPA3BUTOW BUIIM3AINH,
CETOJIHSI W3BECTHO. be3ycIOBHO, STH OIEHKH BEChMa MPHUOIM3UTENBHBL,
BCE OHM OYEHBb HEOTPEAENICHHBI U HOCST CyOBEKTHBHEIN XapakTep. Tem
HE MeHee, ONTUMHUCTBI CUHUTAIOT, 9T0 ¥ 1—2% 3Be3n B ['amakTrike mMoryt
OBITh TJIAHETHBIE CHCTEMBI, HA KOTOPHIX MOSIBUIIACH XKM3Hb, a 3aTEM U
uuBuiau3anus. [lo camMbiM ONTHMAaNbHBIM OIICHKAM, TAaKUX 3BE3/ HE
oonee 1 mupa. [leccHMUCTBI &e CUMTAIOT, YTO MOJAOOHBIC 3BE3/bI Oy IyT
enie 0osee peKUMU.

PenxocTh BHE3EMHBIX IUBWIIM3AIMNA MOXET OBITh OJHOW W3 MPUYUH,
MoyeMy MbI HE (QUKCHpPYeM HX CyllecTBoBaHWe. Jlpyrodl npuuuHOMN
MOXKET SIBJISTHCSI HEOCTATOK HAOJOAaeMbIX JaHHBIX. Kpome TOoro, mbl
MOXXEM He OCO3HaBaTh, 4YTO TIIOMydaeMble HAMH CHTHaJ bl HMEIOT
WCKYCCTBEHHOE TPOHMCXOXKACHHE. B TakoM ciydae HEBepHBI HAIlU
WCXOJHBIE TEOPETUIECKHUE MPEACTABICHHS O BHE3EMHBIX ITUBIIU3AIIIX
M WX BO3MOXKHOCTSIX. TaKke CyIecTBYeT MPenroIoKeHne, 9To )KU3Hb B
KOocMoce
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HE ABJIACTCA YHUKAJIbHBIM SABJICHHCM, KpPOME€ TOI0 OHAa BO3HHUKIIA B
pa3HbIX MecTax BceneHHOM mprMepHO B OAHO M TO K€ BpeMs, OKojo 4
MIIpJI. JeT Ha3aa. Tornma Bo BeereHHOW HET CMIITKOM OOJIBIION Pa3HUIIBI
B TEXHUYECKHX YPOBHSX Pa3BUBINUXCS IMUBHUIN3AINHN, U UCKATH CIICIBI
STUX UUBWIM3AIMA TPOCTO OECCMBICIEHHO, TaK KaK HMX eIme HeT.
BosMoykHO, TpaBbI Te y4eHbIe, KOTOPBIE YTBEP)KIAOT, YTO ITUBIITH3AIINH,
JIOCTHTIIIFE B CBOEM Pa3BUTHH TEXHOJIOTHYCCKOU (a3bl, OBICTPO THOHYT
OT 3arpsi3HEHUS OKpY)Kalolled cpelbl WM OT SAepHOM BOMHBL U,
KOHEYHO, MOTYT OBITh TIPaBbl CKENITUKH, TOBOPSAIIHE 00 YHUKAIEHOCTH
JKHU3HU BO BCCHCHHOP'I, CUHATAIONINE, YTO KHU3Hb U pa3yM IOABUINCH
TOJIBKO HA HAIlIEH IIAHETE.

Tem He MeHee, IIOMCK CJICAOB BHE3EMHBLIX IIMBUIM3AIUNA HE
npekpaiiaerca. boiee Toro, ydeHsle AyMaroT O TOM, Kak MeperaTb 3TUM
[UBIIN3AIMAM WHPOPMAIUIO O CYIIECTBOBAHUN 3EMHOMN IMBHIN3AIINH.
Tak, B 1974 1. ¢ MOMOIIBIO aMEPHKAHCKOI'O paJHoTeaecKona B Apecrbo
(ITyapTo-PuKO) OBUIO HAmNpaBIICHO pATUOIIOCIAHAEC B  CO3BE3ZWC
I'epkymeca. Tam ecTh HECKOJBKO JECATKOB 3BE3/ CONHEYHOTO THIIA, a
3HAYHT, €CTh IAHCHI Ha CYIIECTBOBAaHHE pa3yMHOH >XWM3HH. B 3TOM
mocIaHuy ObUTH TIepeqanbl uncia |1 u 2, a Takke MEeTKH YHCeT; aTOMHBIS
HOMEpa BOIOpOJa, yIilepoda, azoTa M ¢ochopa — XUMHICCKHUX
AIIEMEHTOB-OPTaHOTeHOB; xXuMudeckue (opmymnel it CaxapoB u
ocHoBanwmii B Hyk-neotuaax JJHK; unucio nykneorunaos B JJHK; aBoiinas
criupans JIHK; denoBek, ero poct W 4YMCICHHOCTb HACETCHUS 3EMIIH;
pazuoTENeCcKON, MepeAaBlMid ToclaHue, U ero aumamerp. Bceero aro
nocnanue cogepxano 1679 our uadopmanum.

NudopmMalmoHHbIe TIACTUHKH C 3aITUCHI0 3BYKOBBIX U BHICOCHTHAJIOB
OBUTM TAaKXKe YCTAHOBJICHHI Ha MEXKIUIAHETHBIX CTaHiusx «l[luonep-10»,
«Bosmxkep-1» n «Bosmkep-2», 3amymieHHbBX B 1970-x rT. Cefivac 3tr
CTaHIMKM YK€ TOKHHYIHM Tmpenensl COHEYHOW CHCTEMBI M JIETAT B
Mex3Be3HoU cpene. [IpaBma, M morpedyercst He MeHee 80 TBICSAY JIeT,
9TOOBI NOCTHYH OJvbKaWmiel 3Be3msl. [losTomMy MmaHCH Ha TO, YTO
mocimanust OyAyT KeM-TO TIONyYeHbl W TPOYHUTaHbI, HUYTOXHBL Ho
Hafiekaa Ha 9To JkuBeT. lloaTomy pa3pabaThiBaloTCs camble pa3HBIE
CIICHApUU KOHTAKTOB. A HaceleHHWE 3eMHOro Iiapa, OJyaromaps
MHOTOYHUCIICHHBIM KHHMTaM W (QWibMaM, TOTOBO TMpHU3HATh (akT
CYIIIECTBOBAHUS WHBIX (DOPM >KH3HH, BCTPETHUTHCSA C WHBIM Pa3yMOM.
HackoibpKo oIpaBIaHbl HAIlIKA HAJIEK Bl — TTOKAXKET Oy IyIiee.
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MmaBa 7
3eMnA KakK npeamMeT eCteCTtBO3HaHUA

7.1. dopma 1 pasmepbl 3emMnu

Komnnekc Hayk o 3emne

B Hactosmmee Bpemst 3emisl SIBIsieTCS 00BEKTOM H3YyUCHHS MHOTHX
HayK — OT TEOJIOTHH W Teorpaduu 10 SKOHOMUKU M TONUTOJOrHU. B
COBOKYITHOCTH 3THX HayK BBIICISIIOTCS OTpacieBble HAYKH, M3y4alOllue
OT/CNBHBIC YaCTU BEPTHKAJIBHOW M TOPU3OHTAIBHOW CTPYKTYPHI 3eMITH
(reomnorusi, KNMMATOJOTHS, OYBOBEJCHUE U [IP.), a TaK)Ke CHCTEMHBIC
HayKH, CHHTE3UPYIOIe B ce0e BCIO COBOKYIHOCTh 3HAHUH 0 3emiie Iy
pEIICHUST TEOPETHYCCKUX WU TPUKIATHBIX MpoodsieM (reorpadus,
¢usndeckas reorpadus, COIMATLHO-3KOHOMUYECKAst Teorpadus U Jp. ).

Cpenu ompacnegvix Hayk oco0oe pa3BUTHE TONYYHIH T€OJOTHS
(mayka o numTocdepe), rumposorus (Hayka o TuApocdepe),
KiuMaroJiorusi (Hayka o0 atmocgepe), reodpusmka (Hayka o 3emiie Kak
(u3nYecKoM Teje), reoXxumus (Hayka O €CTECTBCHHBIX XUMHYECKHX
mporieccax, MPOTEKAIINX B IMpeaeinax 3eMir), reomopdororus (Hayka o
penbede 3eMin), MOYBOBeIcHUE (HayKa O IMoYBax), obnoreorpadus (HayKa
0 pacrpeneeHIH KHUBOTO BEIIECTBA Ha IIOBEPXHOCTH 3EMIIH).

K cucmemnviv HaykaMm oTHOCHTCS Teorpadusl, CHHTEC3UPYIOIIAS
3HAHUS OTPACIIEBBIX HAyK MPUMEHUTEIHHO K TOBEpXHOCTH 3emin. [Ipu
3TOM reorpadus TOApa3meIIeTCs Ha  (U3NUECKYI0, HW3YYArOIIyI0
€CTECTBEHHBIC  MPHUPOJHBIE  KOMIUIEKCHI, (opMmupyromiecs Ha
MOBEPXHOCTH 3eMJIM, ¥ COUUATbHO-3KOHOMHYECKYIO, TPEIMETOM
KOTOpOI SIBJISTFOTCS COIHMATEHO-OKOHOMUYECKHE KOMILIEKCHI,
(dbopMupyIOITHECsT Ha TOBEPXHOCTH 3EeMJIM B PE3yJIbTare OCBOCHUS
YeJI0BEKOM TEPPUTOpPHIA. B paMkax 3THX HayK ¢ JIPEBHOCTH Pa3BUBAITUCH
NpEJICTaBICHUS O 3emMile, HEpa3pblBHO CBf3aHHBIE C HCTOpUEH
npescTaBiIeHns 00 ycTpolicTBe BeeneHHoit B 1ienom.

UcTtopua pa3sutusa npeacraBneHnmn

Jonroe Bpems, MoOKa TOCHOACTBOBajia MHQOIOTHYECKAs KapTHHA
MUpa, 3eMJIs CUUTANIACH TUTOCKUM JTUCKOM, CTOSIINM Ha TPEX CIOHAX,
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KATaX WM Yeperaxe M TOKPBITHIM CBEpXYy IMOJYKPYTJILIM HEeOECHBIM
cBoaoM. Jlumb B VI B. 10 H.3. OJUH U3 OCHOBOIIOJIOKHUKOB aHTUYHOU
Hayku [ludarop BbICKa3zan MbICHE O mapoodpasHoctu 3emuu. To, 4To
3emis mMeeT mapoobdpazHyro Gopmy, mokaszan Apucrorens B IV B. 10
H.O. B KadecTBe apryMeHTOB OH WCIIOJBh30Bal IyHHBIE 3aTMEHHS,
KOTOPBIE MTPOUCXOJIAT U3-32 TOTO, YTO 3eMils, BcTaB Mexay CoiHIeM 1
JlyHo#i, orOpaceiBaeT Ha JIyHy Kpyriyio TeHb. Kpome Toro, OBLIO
M3BECTHO, YTO B IOKHBIX CTpaHaX Ha HeOE TOSBIAIOTCS CO3BE3ANS,
HEBUINMBIE Ha ceBepe. Tak, IOCTeIeHHO YTBEPAUIIOCH IPEICTABICHUE O
TOM, YTO 3eMJIsi — 3TO LIap, HETIOABWXKHO BUCAIIMHA B 1ieHTpe KocMoca
0e3 BCSAKOM OIMOPBI, 8 BOKPYT HErO BPAILAOTCS 110 HCaIbHBIM KPYTOBBIM
opoutam Jlyna, CoyHIle ¥ [ATh HW3BECTHBIX TOTJAa IUIAHET.
HenonsuxHble 3Be37bI  3aMBIKQU  CIOXKHUBIIYIOCS B aHTUYHOCTH
T€OLIEHTPUIECKYIO MOZAEIH MUPA.

B 300 r. mo H.3. reorpad IparocheH AJOCTATOUHO TOYHO OMPEACTHI
pasmepsl 3emMHOro Tmapa. OH 3aMeTwi, d9TO B JEHb JIETHETO
conanecTosiHUST B Topome Cuene CoiHIIE HAXOOUTCA B 3EHUTE U
OCBEIaeT AHO CaMOro TIIyOOKOTO KOJIOAIA. 3aTeM OH HW3MEPHJI YTOol
MaJIeHUsI COJHEYHBIX IJIydell B TOT Xe JeHb B AJIEKCaHApPHUH. 3Has
paccrosHHE MEXIy TopoaamMH, OJparocheH BBYHCITHI  UIUHY
OKPY>KHOCTH 36MHOTO II1apa.

Tem He MeHee, TpPEACTAaBICHHS O IIApOOOPa3HOCTH 3eMIIM BO
MHOTOM BBITCKQJIM W3 4YKHCTO YMO3PHUTCIBHBIX pPacCyKACHUH 00
UACaTbHBIX Telax. B aHTHYHOCTH TAaKMMU TeJIaMH CUYHMTAIUCh IIap,
cdepa, Kpyr, a MOTOMY B TapMOHUYHOM copa3MepHoM Kocmoce 3emiist
JIOJDKHA UMETh (hOpMY CaMOHM COBEpPILCHHOW (urypbl — 1mapa. Huuem
JPYTUM OHA ITPOCTO HE MOTJIa OBITh.

Jlume ¢ HavayioM OSmHoxW Benmwkux reorpaduUecKuX OTKPBITHI
mapooOpa3HOCTy 3eMiM ObUTa TOATBEp)KIeHa Ha ombiTe. B 1522 T
MOPTYTralibCKUi MoperuiaBatenb PepHaH MarenaH 3aBepIivi IEpBOE
KpYTrOCBETHOE IyTENIECTBHE, B XOAE€ KOTOPOTO OH OOOTHYJI 3eMITI0 U
JIOKa3all HATM9IHe eANHOTO MUPOBOTO OKeaHa.

Kazamoce OpI, Bompoc o ¢dopMe 3eMiIM MOKHO OBIIO CYHTATh
3aKpbITHIM. HO B 3TO e BpeMsi ObLIO ONPOBEPTHYTO aHTUYHOE YUCHUE
00 ueanbHbIX Tenax. [lo3ToMy BeTanm BOIpoc, HACKOIbKO Oyin3ka hopma
3eminu k uaeanbHoll cdepe. K xonmy XVII B. clioxuiuchk 1Be TOUKH
3peHus no 3tomy Bompocy. C oot croponsl, Y. HeroToH cuutan, uto
3emis uMeeT GopMmy cheponsia, HECKOIBKO CIUTIONIEHHOTO Y TIOJOCOB,
BCJICJICTBUE €€ BPAICHUS U JCHCTBUS CUJI MIPUTSHKCHUS COCTABIISIOIINX
ee Macc (HarmommHaeT THIKBY). C gmpyroit crtoponsl, P. [lexapr,
OCHOBBIBASICh HA TEOPUHU BUXPEH, YTBEPXKIANI, YTO 3eMJIsl CIUTIOIICHA Y
9KBaTOpa M yJIMHEHA 10 HAIIPABJICHUIO K MOJIFOcaM (TI0X0Xa Ha JIBIHIO).

Uro0Bl pemmTh 3TOT BOIPOC, HAAO OBUIO M3MEPUTh KYCOYKH IyT
MepHUauaHa Ha pa3HBIX MIMPOTaX M IOCMOTPETh, KaK COOTHOCATCS
pacCTOSIHYSI, TpUXoAIIrecs Ha onuH rpamyc. B 1735 r. Ilapmwkckas
akaje-
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MUl HayK OTIIPaBWIIA C 3TOU IIEJIbIO JIBE SKcreauimu: oaHy — B [lepy,
Ha 3KBaTop, a aApyryto — B Jlammanguio, k nomtocy. Bocemb Jier
OTPeOOBAIOCh YYCHBIM, YTOOBI H3MEPHTh C IIOMOIIBIO COCHOBBIX
JKepiell ¢ BBIBEPEHHOH UIMHOM B JIECSITh METPOB AYTy JJIMHOW B TPH
rpagyca BoceMb MHUHYT. BBIICHWIOCH, 4TO YeM OJKe K TOJIIOCY, TeM
JUTHHHEE CTAaHOBHIICS TPaIycC.

C Tex mop ¢dopma 3eMiaM yTOYHSIACH €lle HecKoilbko pa3. C
OOITBIIION TOYHOCTEHIO €€ YAAIOCh ONPEASIUTh UL B XX B. C IOMOIIBIO
prOOpPOB, YCTAHOBIICHHBIX HAa WCKYCCTBCHHBIX CITYTHHKAX 3EMIIH.
CeroziHsi TOYHO M3BECTHO, YTO 3eMJIsi — HE BIOJHE NMPaBUILHBIN IIap.
OHa HEeMHOTO CXara y TIOJIFOCOB U HECKOJIBKO BHITSHYTa K CeBepHOMY
nojirocy. Dta (urypa HasbIBaeTcs ceoudom. TepMHUH ISl 00O3HAUYCHHUS
¢uryper 3emimm Obu1 BBemeH B 1873 1. Hemenkum Qusukom U.
Jluctuarom. CkaTHe y TIOJTIOCOB OOBSICHSIETCS BpalllecHUeM 3eMITH BOKPYT
cBoeli ocu. BeitsHyTocTh 3emim k CeBepHOMY TONIOCY JO CHX TIOp
OKOHYATEIILHOTO OOBSCHEHUS HE TOTydHnIia.

OKpyKHOCTH 3eMin 110 SkBatopy paBHa 40 075,7 KM, OKpYKHOCTb
o Mmepuguany — 40 008,5 km.

Macca 3emnu OblIa BBIUMCICHA HAa OCHOBE 3aKOHA BCEMUPHOIO
TATOTeHWsI B ombiTax 1. KaBeHawima ¢ KpyTHIBRHBIMH BecaMH, Ha
KOTOPBIX OH HW3MEpsI, C KaKOW CHJION OOJBIION CBHHIIOBBIM IITap
MPUTATHBACT K ce0¢ MAJCHbKHE CBUHIIOBHIC IIIAPUKH, a 3aTeM
CPaBHHBAJI 3Ty CHJTY C CHJIOH MPUTSDKEHUS MAJICHBKHUX [IAPUKOB 3eMIICH,
T.€. ¢ UX BeCOM. DTOT OmbIT ObLT TocTariieH B 1798 r. Macca 3emuu
OKa3aJack paBHoOi 5976 « 10! kr.

[ToBEPXHOCTh 3eMITH COCTABISET MPHOMM3UTENBHO 510 MIH. KM,
TIPH 9TOM Ha JONIO CYIIH MPUXOAUTCS 149 MiH. KM’, MM 0KoJ0 29%,
TaK 4TO IpaBHIbHee ObLIO ObI HAa3BaTh HANIy IUIAHETY He 3eMIIei, a
OxkeaHoM.

7.2. 3emnsa cpeau apyrux nnaHet ConHe4vyHon
CUCTEeMbI

B nocnennee BpeMst cpeii MHOTOUYMCIIEHHBIX HAYK, U3YYAIOIIUX HAlTy
IUIAHETy, TIOSBWIIACh €Ie OfHA — cpasHumenvhas nianemonoeus. OHa
M03BOJIICT COIOCTaBUTH JAHHBIE O 3eMJleé C TE€M, YTO HaM H3BECTHO O
npyrux mianetax ConHeuHoN cucteMbl. MBI y:ke TOBOPHIIN, YTO B COCTaB
ConHe4HOM CUCTEMBI BXOAMT NEBATH MaHeT. OHU NIENATCS Ha 1 B €
TPYIIIbL:

1) BHyTpeHHUE TIIaHETHI (TDTAHETHI 3€MHOU Tpymiel) — MepKypui,
Benepa, 3emus, Mapc;

2) BHEIIHUE TUTaHETHhI (Ta30Bble ruraHThl) — HOmwmrep, CatypH,
Vpan, Henryn, IlnyToH.

OTiawsl TUIaHET 3€MHOM TPYIIITBI OT TA30BBIX THTAHTOB OYEBHIHEI.
[ToaToMy IOCMOTpHM, YeM OTIIMIAIOTCS APYT OT JApyTa BHYTPEHHHUE IITa-
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HETHBI. CpCIII/I HUX HET JIBYX OJWHAKOBBIX IIJIAHET. OHH OTIUYHBI 10
pasmepaM, (U3MKO-XMMHUYECKUM TlapaMmeTpaM, CTPOCHHUIO HeIp U
MOBEPXHOCTEH, cocTaBoM artmochep. B ocHOBHOM 3TH paznmuuus
00yCJIOBIIEHB HAYalbHBIMU yCIOBUSMH (DOPMHUPOBAHHS IUTAHET —
XUMHYECKAM COCTABOM, IUIOTHOCTBIO BEIIECTBA B TEX YacCTiIX
MIPOTOIIAHETHOTO O0JIaka, T/Ie STH TUIAHETHI (hOPMHUPOBAIUCH, a TAKKE
paccrosarieM oT CoONHI[A, PE30HAHCHBIM B3aMMOJIEHCTBHEM C HUM U
JIPYTFIMH TUIaHETaMH.

W3 Bcex mmaHeT 3eMHOU TpyIBI 3eMilsi — caMast OOJTbIas TUIaHeTa.
Ho kak moOKa3bIBalOT OIICHKH, JaXe Takue pa3Mepbl M Macca
OKa3bIBAlOTCA MUHUMAJIbHBIMH, IIPU KOTOPBIX ILJIAHCTA CHOCO6H3
yIepKaTb CBOIO Tra3oBylo atMmoctepy. Tem He MeHee, 3emiisi TepseT
BOJIOPOJT M JIPYTHE JIETKUE Ta3bl, YTO 3aMETHO MO NUICH(Y, KOTOPBIH
TSHETCS 3a HalleW MiaHeTold. BeHepa mouTu paBHa MO pa3MepaM U
Mmacce 3emiie, HO oHa Omwke Kk CONHIYY U MOJlyyaeT OT Hero OoJblie
terma. [losToMy oHa maBHO moTepsjia BECh CBOW CBOOOIHEIN BOIOPO.
VY ocrampHBIX HIBYX IDIaHEeT atMocdepa JmMOO BOOOIIE OTCYTCTBYET
(Mepkypwuii), mM00 COXpaHMJIACh B OYCHHb Pa3pEKCHHOM COCTOSHUH
(Mapc).

W3 Bcex mmaHeT TONBKO 3eMiisi OONIaaeT CHIBHBIM MarHHUTHBIM
ToJieM, Ha JBa TOPSAKA MPEBOCXOASIIM 3HAUYSHHUS MAaTHUTHBIX TTOJIEH y
JIpyrux 1wiaHeT. Kak cuWrtaroT ydeHble, 3TO OJHA M3 MPUYHH MOSBICHUS
JKU3HH Ha 3emie.

Hwu oaHa U3 miaHeT HE UMEET Pa3BUTOM CHUCTEMBI CITyTHHKOB, KaK y
TUIAHET — T'a30BBIX TMTaHTOB. JIyHa — CITyTHHK 3eMJTH, HE BITUCHIBACTCS
HU B OJIHy W3 COBPEMCHHBIX THIOTe3 o0OpazoBaHus CONHEUHOU
cuctembl. Tem Oosee, uTo JIyHa MMeeT IJTaHETHBIC Pa3Mephl (CPaBHUMBIC
¢ pazmMepamu MepKypus).

Pasnuuusa B cocTtase 1 NNOTHOCTM aTtMocdepbl

Baxneiieli xapakTEpUCTHKOM JTI000H TIaHETH! SIBISIETCS HaJIU4dne
(umu otcytcTBHe) atMocdepbl. Tpu M3 UeThIpex IUIaHET O0O0JIaJaroT
3aMeTHOH aTMocdepoil. ATMochepa 3eMiin KapAUHAIBHO OTINYAETCS OT
arMocep APYrMX IUIaHET: B HEW Malo YIJIEKHCIOro Tras3a, MHOTO
MOJIEKYJISIPHOTO KHUCIIOPO/IA ¥ MTApOB BOJBI. DTO CBA3aHO C TEM, YTO BOJA
MOpel M OKeaHOB 3eMJIM XOPOLIO MOTJIOMIAET YIIICKUCIBIA ra3, a )KUBOEe
BEIECTBO OMOChephl IUIAHETH HACBIIAeT arMochepy KHCIOPOIIOM,
oOpasyromumcs B mpouecce GpoTocuHTesa. [1ocueTs HOKa3bIBAIOT, YTO
€cI OCBOOOAUTH BCIO TOTJIOIIEHHYIO BOJIOH OKEAHOB YIJIEKHCIOTY U
OZTHOBPEMEHHO YOpaTh M3 aTMoc(epsl KUCIOPO, HAKOIUIEHHBIH 3a CYeT
’KN3HEISSTEIbHOCTH PAcTeHHWi, TO COCTaB 3€MHOI arMoc(epbl CTaHeT
noo0HBIM cocTaBy atMocep Benepsr u Mapca.

OtHOCHTENBEHO Majible pa3Mepsl Mapca He TIO3BOJIIIN €My yIepKaTh
wIoTHYI0 atMocdepy. Tem He MeHee, paHbllle OHa ObUTa OoJiee MIOTHON
M3-3a TIPOLIECCOB aKTUBHOTO BBIJCTICHUS T'a30B U3 HEAP IUIaHEThl. Torna,
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OYCBHJIHO, YCJIOBUS HA IUIAHETE ObUTH 0oJiee MATKUMH, 0€3 Pe3KHX
NepenajioB THEBHBIX U HOUHBIX TemmepaTyp. Ceifuac ke B pa3pesKeHHOM
atMocepe Mapca BO3HHMKAIOT HACTOJBKO MOIIHBIC MBIIEBBIC OYpH, YTO
OHM TIOHUMAIOT MAacChl TECKa Ha BBICOTY MHOTHX KHJIOMETPOB,
MPaKTUYECKH CKPBIBasi TIOBEPXHOCTh IUTaHETHI OT HabOiromaTened 3a
HETIPOHUITIAEMOM TILLIEBOM 3aBECOIA.

Benepa, HanpoTHB, UMeeT OYEHb IJIOTHYIO aTMOC(epy, B OCHOBHOM
COCTOAIIYK0 M3 YIJIEKMCIOrOo Tra3a. BO3HUKIIMK B CBS3HM C OTUM
MTapHUKOBEIH 3(h(PeKT 00yCIOBIIT pa3orpeBaHme MOBEpXHOCTH BeHeph! 10
OTPOMHBIX TEMIIEPATYP.

Hanuuue unum otcyTtcTeme ruppoccepbl

bmsocte Beneps k ConHIly crocoOCTBOBaja OBICTpOM IOTEpe
IUTAHETOM BOAOPOJA, YTO, B CBOIO OYEPE[lb, IIPUBEIO0 K HEBO3ZMOXKHOCTH
MTOSIBTICHUST BOJBI ¥ CHIDKEHHUIO TEMIIEpaTyphl Ha TIOBEPXHOCTH TIIAHETHI
JI0 TIPUEMIIEMOTO YPOBHSI.

Ha Benepe, Takmm o0pa3oM, oTcyTcTByeT ruapocthepa. la u B
atMocepe mapbl BOABI TPUCYTCTBYIOT B OUYCHb HE3HAYUTEIHHOM
KoymuecTBe. [IpUdmMHBI 3TOTO IO CHX TOP HEM3BECTHBL TeM HEe MEHee,
CYIIECTBYET MPEMOJIOKEHAE, YTO OTCYTCTBHE THUAPOC(EpHI, OUCHb
MEIUICHHOE O0paTHOe BpalleHWE H  OTCYTCTBHE COOCTBEHHOTO
MarHuTHOTO TOJsl Y BeHepsl — Bce 3TO CIICACTBUS HEKOCH OOIIei
MIPUYUHBI, IOPOJIUBIICH PAa3IU4Hs B YTAX pa3BuTus Beneps! u 3emiu.

Ha Mapce B mpornmioM (IpUMEpHO, MIUUIHApA JIET Ha3am)
cymiecTBoBasa rumpocdepa. A Tpu MIIDIHAp/A JIeT Ha3az TaM, BO3MOXKHO,
ObuT OKkeaH. B Hamm 1HU Bota Ha Mapce cyIecTByeT B BUJE WHES U JIbIa
B TOJSIPHBIX INANKaxX 3TOM IUIaHeTHl. Tarke BojAa IODKHA OBITh Ha
IJIaHEeTe B cJioe Be4yHOM Mep3noThl. [losToMmy Ha Mapce Moxker
CYITIECTBOBATE JKU3HB, 110 KpaitHelt Mepe, mpocTeime ee popMBI.

Jlumpe Ha 3eminie tHapochepa pa3BUTAa HACTOJIBKO XOPOIIO, YTO
CYIIECTBYET B BUje MUPOBOTr0 OKeaHa, 3aHUMAIOIIECTO OOJBIIYIO0 YacTh
MMOBEPXHOCTH HAIICH MIAHETHI.

Pasnuuusa B penbede

CyIecTBEHHO Pa3IUYaOTCS TAKXKEe W pelbedbl TUIAHET 3eMHOU
Tpymnmbl. JTO 00YCIOBICHO Pa3IHYieM BYIKAHHYECKUX M T€OJOTUIECKIX
rporieccoB Ha HuX. CeroHsi CYMTAETCS, YTO TEKTOHUYECKAsT aKTHBHOCTh
MOXET CIYXUTh MEPHJIOM H3HECIIOCOOHOCTH TUTaHEThl B 1enoM. Eciu
TEKTOHUYECKAs  JIEATEIBHOCTh  OTCYTCTBYeT  WJIM  3HAYHUTEIHLHO
COKpaIaeTcs, TO MOXKHO JIeaTh BHIBOJ 00 YMUPaHWU IUIAHETHL. JTO
CBSI3aHO C TE€M, YTO IMPU TEKTOHHMYECKOW JCATCILHOCTH UICT aKTHBHBIN
OOMCH BEIIECTBOM M DJHEPrUed MEXIy ITOBEPXHOCTHIO W HEApamMHu
manetsl. [Ipu
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sToM opMupyeTcss W TOoAnepKuBaercsi atmoctepa, Tuapochepa u
TOCHOJICTBYIOIIME THIBI  peiibeda MecTHocTH. C  mpekpanieHueM
TEKTOHMYECKOW aKTUBHOCTH TUIAaHETa MPEBPaIaeTCcsl B MEPTBOE HEOSCHOE
TEJ0, Ha KOTOPOM TPEO0OIIIal0T MPOIIECChI IeTPaIainu.

B mpomutom  3emnms  ommyaniach  OOJNBINONH — I€OJIOTHUSCKOM
aKTUBHOCTHIO. OJIHAKO W B HAIM JHU JJISI 3eMJIM XapaKTepHa BBICOKAs
TEKTOHUYECKAsl aKTUBHOCTh, & IOTOMY €€ T€OJIOTHUYECKasi UCTOPHS JTaJieKa
OT 3aBeplieHHs. OTO TMPOSBISETCA B TEPUOJNYECKH CIYYAOIIUXCS
3EMIICTPSICEHHUSAX M HM3BEPIKCHHSAX BYJIKAHOB, WHOTJA  HOCSIIHX
karactpouueckuii xapakrtep. [1o3ToMy coBpemeHHBIN pelbed 3emiiu
MPOI0JIKAET MEHAThCs. OrPOMHYIO POJIb TIPU STOM UIPAET BO3JCHCTBHE
HE TOJIBKO 2HJOI'€HHBIX (TCKTOHI/I‘IGCKHX), HO M 3K30I'CHHBIX MPOLICCCOB
— runpo-cepHbix, arMmochepHsix u Omochepupix. Ha mpyrumx
IIaHeTax NogoOHOe coyeTaHne GakTOPOB OTCYTCTBYET.

Penned 36MHOM  IOBEPXHOCTH  OTJIMYAeTCs  IJ100aNbHOMI
acumMerpuert. OHa XOpoIIo 3aMeTHa Tpu cpaBHeHHH CeBEpHOTO H
IOxHOTO TMONMyMIapuii. OgHO W3 HUX B OCHOBHOM 3aITOJIHEHO BOIIOH, B
JPYTOM K€ COCPEIOTOUCHBI TIOHATHS KOPBI, 00pa3yroIie KOHTHHEHTHI.
To, 9TO yJacTKH CYIIU U MOpPSI aCHMMETPUYHBI OTHOCHUTEIBHO IIEHTPA
3emir, XOpOIIIo 3aMETHO Ha Titodyce.

ACHMMETPUYHBI HE TOJBKO pelbedbl, HO U TEIUIOBBIC PEKUMBI
CeBeproro u HOxnoro mnomymapuii. CeBepHoe momymiapue Oolee
terioe, deM lOxunoe. Tak, B CeBepHOM MONyIIapuu TeMIIEpaTypa
omyckaercs 0 —70°C, a B FOxuaom — 1o -90°C. Kpome toro, B KOxxHOM
MOJTYIIAPUH PACTIONIOKEH aOCOIFOTHBIN MOJIOC BETPOB (B AHTapKTUJIE) U
«PEBYIIIE COPOKOBBIC» IMIMPOTHI — 30HA MOCTOSIHHBIX Oyph U yparaHos.
HeonuHakoBbl TakKe TEIUIOBbIE PEXHMMBI 3amagHoro u BocTouHoro
nonrymapuid. Tak, B AMepuke KInMaT 0ojiee YMEPEHHBIH, 9eM B A3WH.
OTO CBS3aHO C TEM, YTO B A3WH TOpPHBIC IICMH PACIIONIOKEHBI II0
nmapajuieNisiM M 3aJISP)KUBAIOT TIEpeMEICHHE BO3AYIIHBIX MacC B
HaTpaBIICHUH C ora Ha ceBep. [109TOMy 3HaUMTENbHAs YacTh a3UATCKON
TEPPUTOPUH COJEPKHUT MHOTONIeTHeMep3ibie GyHTB. A B BocTounoi
Cubupu 3uUMON OOBMHO YCTAHABIMBACTCS YCTOHMYMBBIM aHTHUITUKIOH C
HU3KUMHU Temreparypamu. Kpome Toro, B 3amnaHoM mosyIapuy OOJbIie
BOJIbI, YeM B BOCTOYHOM. DTO TaKkke CMSr4aeT KJIMMAT aMEPUKaHCKOTO
KOHTHHEHTA.

Penbeds Mapca u Beneps! (opMupoBamichk B UHBIX YCIOBHSX, Ye€M
Ha 3emie. OtcyTrcTBUE THAPOCHEpPHI HUCKIIOYACT pasfeiicHUE Ha
OKCaHCKMH W KOHTHHEHTaNbHBIN penbedbl. MHade mnpoxoauwna u
TEKTOHHYECKasl JIeSITENbHOCTh Ha 3TUX TUIAaHEeTaX.

B namwm gHM Ha Mapce OTCYTCTBYeT BYJIKAHMYECKas aKTUBHOCTD,
XOTS €Ille CTO MIJUIMOHOB JIET Ha3zaJ OHa Oblia TOBOJNBHO OypHO#. OT
TOTO BPEMEHH COXPAaHHJIMCh KOHYChI TOTYXIIHUX BYJIKAHOB, MOKPBITAS
JaBaM# OOJIbINAsl YaCTh MOBEPXHOCTH TUIAHETBI, a TAKXKE XapaKTepHBIC
pa3ioMbl B cOPOCHl MAPCHAHCKOW KOPBI.
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OgHuM W3 CHENCTBUMA 3aTyXaHUs BYJIKAHHMUYCCKOW JIESTEIHHOCTH
CTaJI0O PE3KOE COKpAIlleHHWE TMOCTYIUIEHHS ra3oB W3 HEAp IUIaHETHl B
arMocdepy. A TMOCKOJIbKY Macca Mapca HeloCcTaTO4YHa IS yAepKaHHs
IUIOTHOH atMocdephl, OHAa Hadajga peaeTb. Bce TOBOPHT O TOM, UTO
Te0JIOTHYECKas IBOJIOINS Mapca 3aBepIimiach.

[ToBepxHOCT, BeHEpHI B OCHOBHOM TIPEACTABISICT COOOM paBHHHY,
Ha (oHE KOTOPOH BBIACIAIOTCS ABE OOIIMPHBIE TOPHBIE 00IACTH —
3emis Mmrap n 3emist Adpoautsl. VX cpeaHss BEICOTa Haa PaBHUHON
COCTaBIIIET OKOJNIO 4 KM, IMPOCTHPAIOTCS OHM HAa HECKOIBKO ThICTY
kusoMeTpoB. CpenHMH BO3pacT HCCIEIOBAaHHOW TeppuTopuu Benepbl
oueHuBaercs B 1 mupa. set. [Iporeccsl paspylieHHns MOBEPXHOCTHBIX
CTPYKTYp, OypHO mTpoTekaromde Ha 3emje, Ha BeHepe wuayr
YAWBUTEIFHO MENJIEHHO: 3a MWIIHApA JeT pa3pyLIeHHBIH CIOH He
MIPEBBICHII HECKOJIBKUX JECATKOB METpOB. Takue TeMIbl pa3pyLIeHUs
XapaKTepHBI Il MajblX O0e3aTMocqepHbIX miaHeT Tuna Mepkypus. Ha
Benepe mnpuumHaMu TakoW CTaOMIBHOCTH SIBIISIIOTCA  OTCYTCTBHE
ruapochepbl, OKHCIWUTENBFHON aTMocdepsl, a Takke TEKTOHHYECKOH
AKTHBHOCTH B HAIIIW JTHU.

Takum o00pa3om, YTBEpXKICHHS O TOM, 4YTO BeHepa — Mmojomas
IUTaHETa, TOJIBKO HAYHMHAIONIAs CBOIO TEOJIOTHYECKYI0 HCTOPHIO,
HeBepHBI. OHA y)Xe MUHOBAJIA TIOPY aKTUBHOTO IDIAHETHOTO Pa3BUTHUS H
B 3TOM OTHomeHun Omm3ka k Mapcy. CxoactBo Benepesr m Mapca
OOBSICHIMO — OCHOBHBIM T'€0JIOTOOOPa3yIOLIMM IPOLIECCOM Ha 3TUX
TUIaHeTax Oblla TEKTOHHYECKast AKTUBHOCTb.

B coBpeMeHHy!0 310Xy TONBKO 3eMJIsl OCTAETCsl «OKUBOI MJIaHETOH,
ee reoJIorMuecKoe pa3BuTHe npoaoskaercs. [lo-uHomy, uem Ha Mapce
u Benepe, mporekaroT mporiecchl B Heapax 3emuu. Ha 3To ykasbiBaeT
CYIIECTBOBaHNE KOHTWHEHTAJIHFHOW KOPBI C TPAHWUTHBIMH IMOPOJaMU
SIBHO BBIP)KEHHBIX JTUTOCHEPHBIX IUIUT C UX TIEPEMETIICHUIMH.

I'maBHBIM ke oTM4reM 3eMII OT JPYTHX IUIAHET SBJISAETCS XOPOIIO
pasBuTas 6mocdepa. BeprmuHON SBONIONNN KU3HA HA HAIISH TIaHETE
CTaJl 4eJIOBEK, 00JIaIaloONTHil pa3yMoM.

7.3. O6pa3oBaHue 3emnu

B coBpeMeHHOM  €CTECTBO3HAHMH  CYLIECTBYET  HECKOJBKO
MPOTUBOPEUMBBIX TOYEK 3PEHUS, KacarolIMXcs 00pa3oBaHMs 3eMIIU Kak
Kocmuyeckoro Tena. OgHy M3 HUX — TuUnote3y AnbBeHa—AppeHuyca
MBI pacCMaTPHUBAJIN paHee.

Bospact 3emnu

CornacHo COBPEMEHHBIM  KOCMOJOTMYECKUM  TPEACTABICHUSM,
3emits oOpazoBanack mpuMepHo 4,5 mupa. et Hazazd. K Takomy BeIBOIY
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YUYEHbIE NPUIUIM B pE3yJIbTaTe MCCICAOBAaHUS BO3pacTa JIPEBHEWIINX
MUHEPAJIOB U TOPHBIX MOPOJ], a TAKXKE Ha OCHOBE M3YUCHUsI MPOIECCOB
pacmaaa paJuOakKTUBHBIX BellecTB. KpoMe Toro, Ha JAaHHBIN BO3pacT
3eMi yYKa3pIBalOT W MaTepUallbl HCCIIEAOBaHUS MeTeopuToB. OHHU
OTHOCATCA K YHCITy HamOojee W3YYeHHBIX KOCMHUYECKHX OOBEKTOB W
HECYT IIEHHYI0 Hay4Hylo wuHGopmanuio. lcciemoBaHuss MeTeOpHTOB
TIOKA3bIBAIOT, YTO BO3PACT KaK JKENE3HBIX, TAK U KAMEHHBIX METEOPHUTOB
COBIIAJIAET U COCTABIAET NMpuMepHO 4,5—4,6 Mip. neT.

Cxoxwue JTaHHBIe TOJTYYEeHBI W TPU HCCIEOBAaHUM ITYHHBIX TTOPO/I.
OO0pasiel ATUX TOPOA ObUTH JIOCTABJICHBI Ha 3€MJII0 KaK C MOMOIIBIO
KOCMHMYECKHX CTaHImMi «JIyHa», Tak W OJKHUMNaXaMH aMEPUKAHCKHX
KOCMHYECKUX Kopabnell «Amosuon». OKazaloch, YTO BO3PACT CaMbIX
JIPEBHUX JIYHHBIX OOpasllOB COBMAJgacT C BO3pacToM camoil JIyHbl u
cocraBisieT 4—4,5 Mapa. JieT. 3HAUMT, TEPBUYHAs JIyHHas Kopa
BO3HUKJIA BCKOPE Mociie 00pa3oBanus JIyHbI, U OTIACITBHBIC YIACTKH STOH
KOpPBI COXPaHWIINCH JI0 CETOMHSIITHETO THs. Takoe COBMaJeHne JaHHBIX
JUTSt pa3HBIX Ten COTHEYHOW CHCTEMBI HE MOKET CUHUTATHCS CITyYaiHbIM,
MOSTOMY JeflaeTcsi BBIBOJ O BO3pacTe Halleld IUTaHETHl, PaBHOM
npumepHo 4,5 wmipa. ser. K 3ToMy BpeMeHH 3aBEpIIHIIOCH
¢dopmupoBanue. [Ipu 3ToM cuuTaercs, YTO ee reoJOrHIecKas UCTOPHS
COCTaBIISIET OKOJIO 4 MIpH. JeT, u3 Hux 0,6 MJIpA. JIeT — D3TO paHHsA
UCTOPUS 3eMIIH.

JpeBHelni nepruoj B UCTOPUM HaIEW TUIAHETHI, COCTABISIOLIMI
5/6 Bceil TeoJI0rnIecKo MCTOPUM 3€MIIH, HA3bIBACTCS OOKEMOPULICKUM,
wm kpunmosotickum. OH ENUTCs Ha apxetl (3aKOHYMICS 3,5 MIpA. JeT
Hazan) u npomeposoi (mo 600 muH. et Hazan). [locnennue 600 mitH. neT
HA3BIBAIOTCA (paHepo3oem W JCNATCS Ha TPH 3pbl: naneo3ou (240 muH.
neT), Me3030# (163 MuH. J1eT) U KaitHo30M (67 MIIH. JIeT). DTH dpHI, B
CBOIO OUepeIb, TIOAPA3ACIIAIOTCS Ha O0JIee MeNKue TeproAp! (Tadm. 7.1).

Tabnuma 7.1
I'eoxpoHosoruyeckasi mkajaa ganeposos
I'pynna (3pa) Cucmema (nepuoo) Hauano, man. | Ipodonocumenstocmo,
Jilem Ha3ao0 MIH. lem
1 2 3 4
Kaiino3zoiickas AHTponOreHoBas 1,5 1,5
(67 miH. neT) (ueTBepTHYHAS) 2567 23,5
Heorenonas 42
ITaneorenoBas
Me3o3oiickas Menosas 137 70
(163 mymH. ner) Opckas 195 58
TpuacoBas 230 35
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Oxonyarue maon. 7.1

1 2 3 4
[Taneo3zoiickas ITepmckas 285 55
(240 muH. ner) Kamennoyronbenas 350 75-65

JleBoHCKast 410 60
Cunypuiickas 440 30
OproBUKCKas 500 60
KemoOpuniickas 570 70 =

PaHHAST MCTOPMSA PasBUTMSA 3emnu

PaHHsT McTOpHS pa3BUTHA 3eMIIH BKITIOUAET TPH (Pa3bl SBOJIOINH:

1) a3y akkperuu (poskIcHHUS);

2) ¢asy paciuiaBlIeHUs BHEITHEH chepbl 3eMHOTO IIapa;

3) a3y nmepBHUHOM KOpHI (TyHHYIO (ha3y).

da3a aKKpelyH TIPEACTaBIsUIa cOO0M HENMpPEephIBHOE BBITACHUE HA
pacTymyro 3emMim0 Bce OONBIIETO  KOJMYSCTBA  KPYIHBIX  Tell,
YKPYIHSIOIIAXCSI B CBOEM TIOJNIETE NMPH COYAAPCHHSIX MEXTy co0oi, a
TakKe B pPe3yNbTaTe MPHUTDHKCHUS K HUM Oojiee YAAJCHHBIX MEITKHUX
yactui. KpoMe Toro, Ha 3eMiTto TaJlajivd ¥ caMble KPYITHBIC O0bEKThI —
IJTAHETE3UMA-JIHH, TOCTUTABIIINE B MONIEPEYHUKE MHOTHX KHJIOMETPOB. B
(dazy akkpenmu 3emia mpuoOpena mpumMepHo 95% coBpeMeHHOM
Maccel. Ha 310 ynwio okomo 17 wmiH. JieT (mpaBaa, HEKOTOPBIC
HCCIIENIOBATENIA YBEIUUUBAIOT 3TOT cpok a0 400 mun. ser). [Ipu stom
3eMJIs OCTaBanach XOJIOMHBIM KOCMUYECKHM TEJIOM, M TOJILKO B KOHIIE
3TOW (ha3bl, KOI/Ia HAayaiach MPECIbHO MHTEHCHBHAs O0MOapIupoBKa
€¢ KpYIHBIMH OOBEKTaMHU, MPOU3OILIO CHIILHOE PAa30rpeBaHue, a 3aTeM
Y TIOJIHOE PacIlIaBJICHUE BEIECTBA MOBEPXHOCTH ILIAHETHI.

daza paciuiaBjieHusi BHelHed cgepbl 3eMHOTO IIapa HACTYIWIA B
npomexxytke 4—4,6 mupna. ner Hazaa. B 3To Bpems mpousolia
oOIleIUIaHeTapHas XUMHUUECKas JudQepeHiranus BelecTra, KoTopas
nmpuBena K  (OPMHUPOBAHHIO  IIEHTPAIBHOTO  sapa 3eMiIM |
oOBoTakmBaromIel ero ManTuu. [lo3ke oOpazoBaiack 3eMHas KOpa.

B 1ol (ase moBepXHOCTh 3eMJIM TNPEJCTaBIsAIa COOOW OKeaH
TSDKEIION pacIuIaBICHHON MAacChl C BBIPBHIBAIOIIMMICS M3 HETO Trazamu. B
HETO TMPONOJDKAIM CTPEMHTEIBHO TAJaTh MEJIKHE W KPYITHBIE
KOCMHUYECKHE Tella, BBI3BIBAaS BCIDIECKH TsDKEIOW KUAKocTH. Han
pacKaJeHHBIM OKEaHOM HAaBHCAJIO CIUIONTL 3aTSHYTOE TYCTHIMH TydaMH
He00, ¢ KOTOPOTO HE MOTJIO YIIACTh HA KAIUTH BOJIBI.

Jlynnasi ¢aza — d3TO BpeMs OCTHIBAaHHS PACILUIABICHHOTO BEIIECTBA
TTOBEPXHOCTH 3eMJIM HM3-3a M3Iy4YCHHs TeIla B KOCMOC WM OCJIaOJICHHUS
MeTeOpUTHON OomOapaupoBku. Tak oOpa3oBaiach mepBHYHAs Kopa
0a3ambTOBOTO cocraBa. Torma e TIPOUCXOAWIIO 0Opa3oBaHHE
TPaHUTHOTO
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CJI0s MaTepUKOBOM Kopkl. [IpaBaa, MexaHW3M 3TOTO MpoIEcca JI0 CHUX
MOp HESICEH.

B nyHHy0 (ha3y 110 MOCTENIEHHOE OCTHIBAHKUE TIOBEPXHOCTU 3EMITH
OT TeMIIePaTyphI IUIaBJIeHUs 0a3anbToB, coctaristoiei 800— 1000°C mo
100°C. Korma temmeparypa onyctuiack Hike 100°C, u3 atmochepsl
BhINAJIa BCS BOJIA, MOKpPBIBIIAs 3emiro. B pesynbrare chopMUpPOBAIUCH
MMOBEPXHOCTHBIE U TPYHTOBEIE CTOKH, MOSIBIIIUCH BOJJOEMBI, B TOM YHCIIE
1 OKeaH.

TeonormMueckoe pasBUTME M CTPOEHMe 3eMin

Pe3ynbraToM  reosoruyeckoro  pasBUTHS ~ 3eMJIM  CTajlo
(hopMHUpOBaHUE CaMBIX BEPXHUX 000JI04eK — aTMochepbl, TUAPOCHEPHI
U autocepbl. DTO MPOU3OILIO B PE3yIbTaTe OCTHIBAHHUS MOBEPXHOCTH
3eMIM W TPUBEIO K OOpa30oBaHUIO TECPBUYHOW 0a3aibTOBOW WIIH
0JIM3KOM K Hell o cocTaBy KOphl 3emiid. [1ouTH OHOBPEMEHHO 3a CUeT
KOHJICHCAIIMKA BOASHBIX MapoB 0Opa30Baiach BOAHAS O0OJOYKA ILIAHETHI
— ruapocdepa.

Oo0pa3zoBanue M cTpoeHue Jurocdepbl. 3cMHAs Kopa 0Opa3oBaHa
TOPHBIMH  TIOPOJIAMH, HWMEIOIIUMH pa3iIudHble  (OpMbI  3alleraHusl.
ITopossr nexkaT rOPH30HTAIBHBIMU CIIOSIMU HITH HAPYIIIEHBI Pa3IOMaMH H
CMSTHI CKJIQIKaMH. 3aJieraHne TOPHBIX MOPOJ Yalle BCEro OO0YCIOBICHO
BHYTPCHHUMH (dHAOTCHHBIMH) criamMu. CTpoeHHE 3EMHOW KOpHI,
CO3JIaHHOE DHJIOTEHHBIMU IPOIECCAMHU, HA3BIBACTCS MEKMOHUYECKUM
cmpoenuem, I MeKmoOHUKOU.

CoBpeMeHHBIN pelbed) TUIAHETHl CKIIAABIBAJICS HAa MPOTSDKCHUU
MHOTHX COTCH MWJUTMOHOB JIET W TPOJMOJDKACT BUJIOU3MCHATBCS O]
BIUSHAEM COBMECTHOTO JCWCTBHS Ha €€ MOBEPXHOCTH TEKTOHHYECKHUX,
rU-pochepHBIX, aTMOC(HEPHBIX M OHOJIOTMYECKUX MporecoB. Hauano
3TOMY OBLJIO TOJOXKEHO OKOJIO 3,5 MIpJA. JST Ha3ad, KOrja Hadalld
(hopMHUpOBATECS ByNKaHUYeCKHe OyrH. DOpMUpOBaHNE BYIKAaHMYECKHX
JIyT TPOHUCXOOWIO Ha TEPBHYHONM OCTAaTOYHOM HIIM BTOPHYHOM KODE,
00pa30BaHHON TIPU PACTSDKCHHH OKEAaHWYECKOW KOpBI HaJ 30HAMH
MoJyTe3aHNs (CTOIKHOBEHWS IMTOC(EPHBIX IUTUT M TIOIUTE3aHNS UX IPYT TIOJT
Jipyra ¢ 00pa30BaHHEM BYJIKAHMUYECKOH MyrH). B pe3ynprare mprmvepHo 2,7—
2,5 wiIpa.  JieT  Ha3al ~ BO3HMKIM  3HAYUTEIbHBIC  ILIOIA]IU
KOHTHMHEHTAJILHOH KOpBI, KOTOpBIC, IO-BUAMNMOMY, COCIUHHINCH B
€JMHBI CYNMEPKOHTHHEHT — TepByr Ilanrero B uctopum 3emin.
TomnmHa >TON KOPHI YK€ TOCTUTala COBPEMEHHOM ToMmuHbI B 35—40
kM. Ee HIDKHSS 4acTh TOJ] BIUSHHEM BBICOKUX JIABIICHUN M TEMIIEpATyp
UCTIBITHIBAJIA 3HAYUTEIbHBIC NPEBPAICHUS, & Ha CPEIHHUX YPOBHSIX
MIPOM30IILIO BEIUIABIICHNE OONBIINX MAcC TPAHHTA.

Crnenmyrommii BaXHBII MOMEHT B Pa3BUTHHA 3€MJIIH HMEI MeECTO
MPUMEPHO 2,5 MIpA. JIeT Ha3aj. Bo3HMKIIMI Ha MpEeAbIAyIIEeM 3Tarie
CYNEepKOHTHHEHT — TmiepBas llaHres — mperepren CyIIecTBEHHBIC
M3MEHeHUsT W 2,2 MIpA. JIeT Ha3aJ pacrnajlcs Ha OTHCIbHBIC,
OTHOCHUTEIHLHO HEOOJIb-
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[IMe KOHTHHEHTHI, pa3JejeHHbIC OacceiiHaMH C HOBOOOPa30BaHHOM
OKeaHH4YeCKor Kopoil. OTaenbHbIC CIIEJbl 3THX 3TAMOB TSKTOHUKH IUIHT
MOXHO OOHapy»uTh U ceituac. [lepBhiii 3Tanm (10 Bo3HUKHOBEHUs [laH-
I'eH) TIPHUHATO HA3BIBATh AMOPUOHATLHOU MEeKMOHUKOU NIUM, a BTOPOH —
mexkmoHnuxou manvix naum. K KOHIy BTOpOro nepuoja, okojo 1,7 mup.
JIET Ha3all, KOHTHHEHTHI BHOBH CIIMJINCh B CIUHBIA CYIEPKOHTHHEHT.
O6pazoBainack Ilanres-H. Ee pacrag Hadancs okono 1 mipm. Jietr Hazan,
XOTS YaCTHYHBIC pa3beTUHCHUS M BOCCOSAMHEHHUS MOTJIH UMETh MECTO U
JIO 3TOTO.

B waTepBane 1—0,6 Mapa. JieT Hazaj CTPYKTYpHBIM IMiaH 3emin
opeTepreia paguKalbHbIC W3MCHCHHA M CYHICCTBCHHO HpI/I6HI/I3I/IHC§I K
coBpemMeHHOMy. C 3TOro MOMEHTa Haualach HOATHOMACUIMAOHAS
mexmonuka naum. OHa CBA3aHa C TeM, 4TO JuTochepa 3eMin pasziesieHa
Ha OrPaHMYCHHOE YHCJIO KPYMHBIX (5 THIC. KM) B cpeaHuX (1 TBIC. KM) 1O
pasMepaM TONEPEUYHUKA JKECTKMX M MOHOJHTHBIX ILIUT, KOTOPBIC
pacmollo’keHsl Ha Oollee MIIACTUYHOM M BSI3KOW 00OJIOYKEe —
acreHocdepe. JlutochepHble MINUTHI CTAIK JBUTATHCS IO acTeHOchEpe B
TOPU30HTAIEHOM HAIpaBIICHHUH, 00pa3ys pa3ABIDKCHUS W ITOJIC3AHMS,
KOTOpBIE B CPeIHEM KOMITCHCHPYIOT APYT Apyra B MacimTabax IIaHCTHL
Takum oOpa3zoMm, B HCTOpHUH 3eMJIM KakK IDIAHETHI HEOTHOKPATHO
MIPOMCXOIMII TIporiecc popMupoBaHms 1 pacmnana Ilaaren. JlmurensHOCTE
Takux 1UKIOB  coctaBmger S500—600 wmmH. smer. Ha oty
KpYITHOMACIITaOHYI0 TEPUOJUYHOCTh HAKIAAbIBACTCS MEPHOIMYHOCTH
MEHBIIIMX MAacIITaOoB, CBSI3aHHAs C PACTSDKCHHEM M C)KATHEM 3€MHOM
KOPBI.

B pesymbTare TEKTOHHYECKOH aKTHBHOCTH peibed  3eMHOM
TOBEPXHOCTU CETOJIHS XapaKTePHU3YyeTCs MIO0ATEHON aCUMMETPUCH IBYX
nonymiapuii (CeBepHoro u HO)KHOTO0): 0JHO W3 HUX IPEJICTaBIsACT COOOM
TUTAHTCKOE TPOCTPAHCTBO, 3alOJHEHHOE BOMOM. OITO OKEaH®I,
3anuMarone Oonee 70% Bceit moBepxHOCTH. B mpyrom moiymrapuu
COCPENOTOYCHBI  TOMHATHSA  KOpPBHI, OOpa3ylomnue  KOHTHHEHTEHI.
I'mobanpHas acMMeTpHs B CTPOSHUN TIOBEPXHOCTH HaITIeH TUIAaHETHI OblTa
3aMedeHa JaBHO, YTO TIO3BOJIIIO IUIAHETApPHBIA pefibed TONEIUTh Ha JIBE
OCHOBHBIE 00JIACTH — OKEAHWYECKYI0 U KOHTUHEHTAIBbHYI0. J[HO OKkeaHOB
M KOHTHHEHTHI OTIMYAIOTCA IPYr OT JIpyra CTPOSHHEM 3EMHOM KOPEI,
XUMHYECKAM M TeTporpauueckMM COCTaBOM, a TaKXe HCTOpuei
reoJIOTHYECKOro pas3BuTHs. Kopa MMeeT MOBBIIIEHHYIO MOIIHOCTh B
00JaCTH KOHTHHEHTOB 1 IOHI)KCHHYIO B 00JIACTIX OKEAaHHYECKOro JIHA.

Cpeassisi MOIITHOCTh KOHTUHEHTAIbHOU KOpbl — 35 kM. Ee BepxHuit
cioii  OoraT TpPaHWTHBIMHA TIOPOJAaMM, HIDKHUH — 0a3ajlbTOBBIMH
Marmamu. Ha mHe okeaHOB I'paHUTHBIN CIIOM OTCYTCTBYET, U 3eMHas Kopa
COCTOHMT TOJBKO M3 0a3abTOBOTO ciiosd. Ee momHOCTE — 5—10 KM.
Kpome Toro, KOHTHHEHTAIILHASI KOPa COACPIKUT OOJIBINIE PagHOAKTHBHBIX
AJIEMEHTOB, TEHEPUPYIOIINX TEII0, YeM TOHKAs OKCaHH4IeCKas Kopa.

3eMHas Kopa, 00pa3yroIas BEpXHIOIO YacTh JTUTOC(EPh, B OCHOBHOM
COCTOUT U3 BOCBMU XUMHYECKHX IEMEHTOB: KHCIOPO/Ia, KPEMHUS, ajlfo-
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MUHUS, KEe3a, Kalblivs, MarHusd, HaTpus U kanus. [lonmoBuHa Bcei
MacChl KOPBI MPUXOJIUTCS Ha KUCIOPOJ, KOTOPBIN COJCPIKUTCA B HEH B
CBSI3aHHOM COCTOSTHHH, TJIABHBIM 00pa30M, B BUJIC OKHCIIOB METAJLJIOB.

3eMHas Kopa CJIOKEHa TOPHBIMH TIOPOJIAMH PA3IHYHOTO THMA H
paznmu4yHOro  TpoucxoxkaeHus.  bomee  70%  mpuxomumTcs  Ha
Marmatndyeckue moponsl, 20% — Ha wmeramopduueckue, 9%
COCTaBIISIFOT OCaJ[0YHBIE TIOPO/IBI.

He cnenyer 3a0b1BaTh U 0 TOM, YTO TIOBEPXHOCTH 3€MJIH CIIOKEHA U3
TUTOC(HEPHBIX TUTUT, YUCIO U MOJIOKEHNE KOTOPBIX MEHSIIOCHh OT SIOXHU
K anoxe. Ilnura — 3T0 BCAd Macca 36MHOM KOpPbl U MHOJCTUIIAIOLIEN
MaHTHH, KOTOPBIC JIBUKYTCS KaK €AMHOE 10 MO MOBEPXHOCTH 3EMIIH.
Ceronus BbIIEIAOT 8—9 Oonpmmx wmar U Oonee 10 maneix. Ilnutel
MEJICHHO TEPEMEIIAIOTC TOPH30HTAIBHO (Ti00alibHAs TEKTOHHKA
wmT). B pafionax pu)TOBBIX JOJIMH, T/I¢ BEIISCTBO MAHTHU BBIHOCUTCS
HApyXy, IUTUTBI PacXOIATCs, a B MeCTax, TJ¢ TOPU30HTAIbHBIC
CMEIIEHUs]  COCEJHHX IUINT  OKa3bIBAIOTCS  BCTPEYHBIMH, OHH
HAJBUTAIOTCS APYr Ha nApyra. Bnonb TpaHWI] JUTOC(HEPHBIX IUTAT
PacCIOJIOKEHBI 30HBI TOBBIIIEHHON TEKTOHMYECKOW akTHUBHOCTH. Ilpu
JIBKCHUU TUINT CMHUHAIOTCS WX Kpas, o0pa3ys TOpHbIe XpeOThl WIN
Tenple TopHble 06macTi. OKkeaHndecKre TUTUTHI, OepyIrue CBOe HAaYajio B
PUQTOBBIX pazIoMax, HApaIlIMBAIOT TOJNIIMHY 110 Mepe MPHUONIMKEHHS K
KOHTHHEHTaM. OHU YXOJSIT MO0J] OCTPOBHBIC JIyTH WJIM KOHTUHCHTATHHYIO
TUTMTY, YBJIEKas 32 COOOM HAKOMMBIIIKMECS OCAJIOYHBIC TIOpOoJbl. BerecTBo
TIOTPYKAIOIICHCS TUIUTBI TOCTHTaeT B MaHTUH TiyouH a0 500—700 km,
IJIc OHO HAYMHACT TIABUTHCS.

Bo3uuxknoBenne atvocepst M ruapocgepbl. CocTaBHbIE YacTH
arMocthepbl U ruapochepbl 3eMIIM SBISIFOTCS JISTYYHMHU BEIECTBAMU,
KOTOpBIE TIOSBIUIIMCH B pe3yibTaTe ee XuMudeckod nnddepeHanmm.
CornacHO WMEIOMIMMCSA JaHHBIM, Taphl BOABI W Ta3bl aTMoc(epbl
BO3HUKJIH B HEJ[paxX 3eMITH U TIOCTYIIIIN Ha €€ TIOBEPXHOCTh B PE3YIILTATE
BHYTPEHHETO pa3orpeBa COBMECTHO C Haubolee JIeTKOIUIABKUMH
BEMIECTBAMM TEPBHYHOM MAaHTHHM B TIPOLECCE BYJIKAHUYIECKOMH
aKTUBHOCTH.

Bona u yriekucnbeiii ra3 Kak KOMIIOHEHTHI Ta30IbLICBOrO OOJaKa
JIOJro TpeObIBAIM B BUJIE MOJICKYJ, KOrja OOJIbIIAs 4acTh TBEPAbIX
KOHJIeHCaTOB yxke chopmupoBanack. lloaToMy ocTaBmuecs Tras3bl B
KaKOH-TO Mepe TOTJIONIAIKCH MBUIEBBIMHU YaCTUIIAMU ITyTEM aJICOPOIIH U
Pa3IMYHBIX XUMUYECKUX peakiuil. Tak jeTydrie BelecTBa BHSAPWINCH B
TUTaHETHI 3eMHOTO THIA. Y3 Help 3eMiIu OHM MOCTYIAI0T Ha IOBEPXHOCTh
B pe3ylibTaTe BYJIKAaHMYECKOH NesTeabHOCTH. KpoMe TOro, Kak CUMTaroT
AnpBeH 1 AppeHuyc, yke B Tiepro]i 60MOapIupoBKY 3eMITH TUTAHETE3H-
MaJHsIMH, KOTJa IIeN pPa3orpeB W IUIaBI€HHWE 3EMHBIX TOPO],
BBIJIETISUTHMCH Ta3bl M TIaphl BOJBI, COAEPIKaBIMecs B moponaax. [Ipu atom
3eMiIs Tepsia BOIOPOJ W TeNUil, HO COXpaHsIa Ooyee TSDKENbIe Ta3bl.
Takum 006pa3oM, UMEHHO Jera3amnus 3eMHBIX HeJAp CTalla HCTOYHHUKOM
aTMo-
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cdepst u ruapocdepsl. [1o HekoTOpbIM pacueTam, ot 65 10 80% obiero
KOJIM4YECTBA JICTYYUX KOMIIOHCHTOB 3emin BBIICIIMJIOCE B PE3IYJIbTATE
yAapHOM Jiera3anuu.

MupoBoii oOkeaH BO3HMK M3 TIapOB MAaHTHUHHOrO Marepuaiia, u
TepBBIE TOPIMHM KOHJIEHCHPOBAHHOW BOJBI OBLUTH KHCIBIMH. 3aTeM
MTOSIBIITUCh MHUHEPAIM30BaHHBIE BOJABI, a COOCTBEHHO TIPECHBIE BOJBI
00pazoBaNvCh 3HAYMTENBHO TIO3KE B PE3YNbTaTe WCIApeHUs C
MMOBEPXHOCTH TEPBUYHBIX OKEaHOB B TIPOIECCE ECTECTBEHHOM
TVICTUIDISIIINAH.

[IpobemMa TPOMCXOXKIOEHWSI OKeaHa CBs3aHa C  IIPOOJIEMOM
MPOUCXOXKIACHUA HE TOJILKO BO/bI, HO U PACTBOPCHHLIX B Hel BCIICCTB.
I'uapocdepa 3emmn, kak u aTMocdepa, TakKe MOSIBUIACH B pe3YJbTaTe
Jera3aiy Heap TUTaHeThl. MaTepuasl OKeaHa M BEHIeCTBO aTMocdepsl
BO3HUKJIM U3 OOILETr0 UCTOYHUKA.

OxeaHnyeckasi BoJa TpeACTaBisieT co00H YHUKaIbHBIA TPUPOIHBIN
pacTBop, coiepxammii B cpeaHeM 3,5% pacTBOPEHHBIX BEIIECTB, YTO U
o0ecTieurBaeT COJCHOCTh BOJBI. B BOJE 3€MHBIX OKEAHOB COAEPIKUTCS
MHOXECTBO XHUMHYECKHX 3JIeMeHTOB. Cpenn HHX BaKHEHWIIYIO POJb
WTPAIOT HATPUH, MarHUH, KaJIBITHH, XJI0p, a30T, hocdhop, KpeMHUNH. ITH
AJIEMEHTHI YCBAMBAIOTCS )KUBBIMUA OPTaHU3MaMH, U WX KOHIIEHTPALUS B
MOPCKOH BOJIe KOHTPOIUPYETCSI POCTOM W Pa3MHOXKXEHHEM MOPCKHX
pacTeHUid U )KUBOTHBIX. BOJIBIITYIO pOJIb B COCTaBE MOPCKOM BOJIBI UTPAIOT
pPacTBOPEHHBIC B HEW MPUPOJHBIC Ta3bl — a30T, KUCIOPOI, YIIICKHUCIIBIH
ra3, KOTOPbIC TECHO CBSA3aHBI C aTMOC(EPOI 1 KUBBIM BEIICCTBOM CYIIIH
" MOps.

Kak cumraercsi ceronmus, nmepBudHas atMocdepa 3eMIIU MO0 CBOEMY
cocTaBy ObLIa OJIM3Ka K COCTAaBY BYJKAaHHMUYCCKHX M METCOPHTHBIX T'a30B.
Ckopee Bcero, oHa HallOMHHaJIa COBpeMeHHYI0 aTMocdepy Benepsl. Ha
MIOBEPXHOCTh 3eMJIH MOCTYIAJIH BOJA, YIJIEKUCTBIN Ta3, OKHCh yIiiepoja,
MeTaH, aMMHaK, cepoBomopod W Ap. OHM W COCTaBWIIM TEPBHYHYIO
atMochepy 3emimmn. B menom mepBuuHas —atMocdepa  HUMena
BOCCTAaHOBHUTENBHBIA ~ XapakTep ¥ ObUla TPAKTHYECKd  JIHIIEHA
CBOOOJHOTO  KHCIIOpOJia,  XOTS  HEe3HAYWTEeNFHBIE  €ero  JIOJH
00pa30BLIBAIMCH B BEPXHEHW dacTh atMochepsl B pe3ysbrare (poToNm3a
BOJIBI.

Takum 00pa3zom, cocTaB MepBUUHON aTMOc(hephbl 3eMIIH, BO3HUKLIEH
B pe3yJbTaTe YAApHOM JIerasalii U BYJIKAaHUYECKON aKTHBHOCTH, BEChMa
CHWJILHO OTJIMYAJICSI OT COCTaBa COBPEMEHHOM aTMOC(EpBl. DTH OTIHYUSL
CBS3aHBl C HAIMYMEM OKWU3HM Ha 3emiie, OKa3bIBaIOIICH camoe
CYILIECTBEHHOE BO3/ICHCTBHE HA BCE MPOLIECCHI, MPOTEKAIOINE Ha Hallel
miadere. TakuM 00pa3oM, XWMHYeCKas OdBOTIONHUSI arMochepbl U
ruapocdepsl TPOXOAnia ¢ HEM3MEHHBIM YYacTHEM JKMBBIX OPTaHW3MOB,
MIPUYEM BEIYIIYIO POJb TIPH 3TOM HTrpaiiil (POTOCHHTE3UPYIOIINE 3eNIeHbIe
pacTeHusl.

CoBpeMeHHas a30THO-KHCJIOpogHas arMochepa — pe3yabTar
nesrenbHocTH  JKm3um Ha 3emsie. To ke MOXHO CKazaTh W O
COBPEMEHHOM COCTaBe BOJI MHUpPOBOrO OKeaHa IDIaHETHL. lloaTOoMy
CeroJHs Ha HalleHl
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TUTAHETE XU3Hb U MpeoOpa3oBaHHAs UM OKpYIKaroliasi cpefa o0pa3yroT
CaMOCTOSTENbHYI0 000JI04KyY 3eMin — Ouochepy.

7.4. F'eoccepbl 3emnu

®opmupoBanre 3eMiMd  COMPOBOXIAIOCH  AuddepeHnnanue
BEILIECTBA, PE3yJbTaTOM KOTOPOH SIBWIOCH pa3aeieHre 3emMiu Ha
KOHIICHTPHYECKH PacIOlOKEeHHBIe CIIoM — reocepsl. [eocteps
pa3nMYalOTCS XUMHUYECKMM COCTaBOM, AarperatHbIM COCTOSIHUEM U
(¢u3mUecKUMH CBOWCTBaMH. B TeHTpe o00pa3oBajioch SApo 3eMilH,
OKpY)XKCHHOe MaHTHel. M3 Hambomee JETKMX KOMIIOHCHTOB BEIIECTBA,
BBIICTIMBIIMXCS W3 MaHTWW, BO3HUKIA PACHONIOKECHHAS HaJ MaHTHEH
3eMHas Kopa. JTO Tak Ha3blBacMasi «TBepjas» 3eMIis, 3aKII0Yaromas B
ce0e TIOUTH BCIO MAaccy TUIaHEeThI. J{anee BO3HHUKIIM BOJIHAS M BO3IYIITHAS
oOonmoukn  Hamed 1iaHeThl. Kpome Toro, 3emns  oOnamaert
TPaBUTAIIHOHHBIM, MATHUTHBIM M 3JICKTPHUECKUMH TOJISIMH.

Takum 00pa3oM, MOXHO BBIACITUTH psif reocdep, M3 KOTOPHIX
cocTouT 3emis: sApo, MaHTHs, JuTocdepa, ruapocdepa, atMmocdepa,
MarauTochepa.

Kpome Ha3BaHHBIX 000nOuek 3eMiu, HIKE Mbl OyaeMm
paccMmaTpuBath Omochepy m Hoochepy. Kpome Toro, B mmreparype
MOKHO BCTPETHUTh aHaIW3 M JAPYTrUX 000J0YeK — aHTpornochepsl,
TeXHOC(hEPHI, CO-MMMOChEPhl, HO WX PACCMOTPEHHUE BBIXOIUT 33 PAMKH
€CTEeCTBO3HAHUSI.

T'eocdepsr  pasznmyaroTcs, TJaBHBIM ~ 00pa3oM,  IUIOTHOCTHIO
COCTaBIIIONIMX WX BelecTB. CaMble TUIOTHBIC BEIIECTBA COCPETOTOUYCHBI
B IICHTPAJIBHBIX YacTAX IUIaHeThl. Sapo coctaBnser 1/3 maccel 3emiu,
Kopa 1 MaHTus — 2/3.

Bce 3emMHBIE 000710YKY B3aUMOCBSI3aHbI M IPOHUKAIOT JPYT B ApYTa.
I'uopocdepa Bcerma mnpucyTCTBYeT B JuTochepe HW  arMmocdepe,
atMocepa — B sutochepe u ruapochepe um t.a. C armochepoi,
ruznpochepoli U TUTOChEPO TECHO CBS3aHBI BHYTPEHHHE OO0OJIOYKH
3emmmm. Kpome Toro, Bo BceX 000J0YKax, KpoMe MaHTHH H sIpa,
MIPUCYTCTBYET Ouocdepa.

Anpo 3emnu

Snpo 3aHMMaeT IeHTpabHY0 00NAacTh HalIel IUIaHEeThl. JTO camas
riryookas reocdepa. CpeaHuid paguyc sapa cocTaBisseT okono 3500 km,
pacrionaraercst oHO Tiryoke 2900 kM. Smpo cocToWT M3 MBYX YacTe —
0O0JIBIIIOTO BHENIHETO ¥ MAJIOTO BHYTPEHHETO Si7ep.

Buytpennee simpo Ilpupona BHyTpeHHEro siyipa 3eMITM HAYUHAS C
rryounsl 5000 kM ocTaercs 3arakoi. Ito map awmamerpoMm 2200 K,
KOTOPBIX, KaK MOJIAraloT yueHble, COCTOUT u3 kenesa (80%) u Hukemns
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(20%). CoOTBETCTBYIOIIMIA CIUIAB MPU CYHICCTBYIOIIEM JIaBICHUN BHYTPH
3eMHBIX HEJ[p UMEET TeMIieparypy IuiasieHus nopsaka 4500° C.

Buemnee sgpo. Cyns 1o reoM3HMUECKUM JIaHHBIM, BHEIITHEE SIPO
TIPEACTABISAET COOOHN JKUAKOCTh — PACIUIABIEHHOE KeJe30 ¢ MPUMECHIO
HUKEIS W cepbl. DTO CBA3aHO C TEM, YTO [aBJIEHHE B JTOM CIIO€
MeHbIIe. BHenTHee sapo mpeacTaBiIseT COO0M MapoBO CIIOW TOJITUHON
2900—5000 xM. YUToOBI BHYTpEHHEE SAPO OCTABAIOCH TBEPABIM, a
BHEITHEE — JKWJKHM, TeMIeparypa B IIEHTpe 3eMIIM He JO0JDKHA
npebimath 4500° C, Ho n He OBITH HIKe 3200° C.

C KUIKUM COCTOSIHMEM BHEIITHETO sIIpa CBS3BIBAIOT MPEACTaBICHHS
0 TPUPOJIe 3eMHOr0 MarHeTu3Ma. MarHutHoe moJie 3eMiIu U3MEHUYHBO,
W3 TOAa B TOJ MEHsIeTCs MOJIOKEHHE MArHWTHBIX moitocoB. [lameomar-
HUTHBIE HCCJIEJOBaHMS TMOKa3alW, 4YTO, HANpUMep, Ha MPOTSHKEHHU
nociesanx 80 MIH. JIET WMENO MECTO HE TOJNBKO H3MEHEHHE
HaMpsHKCHHOCTH  TOJNS, HO H  MHOTOKPAaTHOE CHUCTEMaTHYECKUE
nepeMarHiduBanre, B pesynabraTe Kortoporo CeBepublii u  HOxHBIH
MarHWTHBIE TOJIOca 3eMIM MEHSUIMCh MecTaMH. B Tepuojpl CMeHBI
TIOJISIPHOCTH HACTYTATd MOMEHTHI TIOJTHOTO WCYE3HOBEHUS MarHUTHOTO
mons. CriemoBaTenbHO, 3€MHOM MarHeTH3M HE MOXKET CO37aBaThCs
MOCTOSTHHBIM MarHUTOM 3a CUET CTAllMOHAPHOW HaMarHWYEHHOCTHU spa
WM KakowW-mubo ero wactu. Ilpedmonmaraercs, 4To MarHWTHOE TIIOJIE
cozJaeTcs MpOLECCOM, Ha3BaHHBIM AS(PQPEKTOM JHUHAMO-MAIIMHBI C
camMoBO30ykaeHHeM. Poms poropa (IOABM)KHOTO 3JIEMEHTA), WIIN
JMHAMO, MOYKET WIpaTh Macca >KUAKOTO sfpa, MepeMeIlaromasics Mpu
BpalleHMd 3eMJIM BOKPYT CBOEH OcCH, a cHucTeMa BO30YKICHUS
o0Opa3yeTcss TOKaMmu, CO3JAIOIIMMH 3aMKHYTBIE TETIH BHYTpH cepbl
aapa.

MaHTusa

Mantus — Haunboiee mMorHasg 000jI0YKa 3eMild, 3aHuMaroIas 2/3
ee Macchl U OOJNBIIYI0 YacTh 00bema. OHa TakkKe CYHIECTBYET B BHJIE
JIBYX IIIAPOBBIX CJIOEB — HIDKHEH M BepXHEH MaHTHU. TOJIIIMHA HIDKHEH
gactu MaHTUH — 2000 kM, BepxHer — 900 kM. Bce cnom MaHTUH
pacmosioxkeHbl Mex 1y paaunycamu 3450 u 6350 km.

JlaHHOE€ 0 XMMHYECKOM COCTaBE MAHTHH IOJyYeHH HA OCHOBAaHUH
aHAIM30B HamOoJjice TIIYOMHHBIX MarMaTHUECKHX TOPHBIX ITOPOI,
MOCTYIIUBIIINX B BEpPXHHE TOPH3OHTHI B  PE3ylbTare MOIIHBIX
TEKTOHUYECKHUX TOAHATHA C BBIHOCOM MAaHTHHHOTO MaTepHaa.
Marepuan BepXHEW MaHTHH COOpaH CO JHA Pa3HBIX yJacTKOB OKEaHa.
[I10THOCTP W XWUMHWYECKHHA COCTaB MAaHTHH PE3KO OTIHYAOTCS OT
COOTBETCTBYIOIIUX XapPAKTEPUCTHK s1pa. MaHTHIO 00pa3yIoT pa3inyHbIe
CUJIMKAThI (COCIMHEHUST HA OCHOBE KPEMHHUSs), MPEK/IE BCETO, MHHEPAI
OJIMBUH.

Braromapsi BRICOKOMY JTaBICHHIO BEIIECTBO MaHTHH, CKOPEE BCETO,
HAXOAWTCS B KPUCTAJUIMISCKOM COCTOSIHUU. TeMIieparypa MaHTHUHU CO-
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craysieT okoyio 2500°C. IMEHHO BBICOKHE JaBJCeHUsI O0YCIIOBUIIA TAaKOE
arperaTHO¢ COCTOSHHE BEIIECTBA, B HHOM Cliyyae yKa3aHHBIC
TEMIIePaTyphl MPUBEIIN OBl K €r0 PacIUIaBICHHIO.

B pacmiaBieHHOM COCTOSIHUM HaXOOWTCA acTeHocdepa — HIDKHSISL
YacTh BEPXHEWM MAaHTHH. OTO TIOACTWIAIONIMN BEPXHIOI MAaHTHIO U
murocepy cmoit. Jlurocdepa kak OB «aulaBacT» B HeM. B memom xe
BEPXHSISI MAHTHUS 00JIa1aeT HHTEPECHON 0COOCHHOCTHIO — TI0 OTHOIIICHUIO
K KpaTKOBPEMEHHBIM Harpy3kaM OHa BelleT ce0s Kak KEeCTKHH, a o
OTHOIIIEHHIO K JUTMTEIBHBIM HATrpy3KaM — KaK TIACTHYHBIN MaTepuall.

Ha He cnumkoMm BS3KYIO M IJIACTHYHYIO acTeHOC(hEpy OmUpaeTcs
Oonee moJBWKHAs M Jerkas Jmrtochepa. B 1menom smrocdepa,
acTeHoc(epa M OCTAIbHBIC CJIOM MAaHTHM MOTYT PacCMaTpUBaThCA B
KauecTBE TPEXCIOMHOM CHUCTEMBI, KaXKIasi U3 4acTed KOTOPOW IMOJBHKHA
OTHOCHUTEJILHO JPYTUX KOMIIOHEHTOB,

Jlutocepa

Jlutocdepoli Ha3BIBAIOT 3€MHYIO KOPY C YaCThIO TOJCTHJIAONICH e
MaHTHH, KOTOpas o0pa3yeT ciioi TonmuHon nopsaka 100 km. 3emuas
Kopa 00aJaeT BBICOKOH CTENeHBIO KECTKOCTH, HO BMECTE C TEM H
OOJIBIIION XPYNKOCTRIO. B BepXHEH WacTW OHA CilaraeTcsl TpaHUTaMH, B
HIDKHEW — 0a3aibTamu.

Peskass acuMMeTpust CTpOSHHSI TIOBEPXHOCTH HAIleH TUTaHETHI ObLIa
3aMedeHa maBHO. [lodTOMy TUTaHeTapHBIA penbed IeMuTCS Ha JBE
OCHOBHBIE 00JaCTH — OKEaHWYECKYyI0 W KOHTHHEHTaIbHYyI0. CpemHss
MOIITHOCTh KOHTUHEHTAILHON KOpel — 35 kM. Ee BepxHmii croii Gorat
TPaHUTHBIMH TIOPOJIaMH, a HIKHHUI — 0a3aibTOBEIMH MarMamu. Ha iHe
OKEaHOB IPAaHUTHBIM CIIOM OTCYTCTBYET, M 3eMHAsI KOpa COCTOUT TOJBKO U3
0a3abTOBOrO CJ10s1. MOIITHOCTH OKEAaHUUECKOM KOPhI cocTarisieT S—10 k.

[lepBble moOpUMHM BYJKAaHUYECKOTO MaTepuala HMENIH COCTaB
0a3anbTOB WM ONu3Kkui K HeMy. baszanbroBas marma, MOJHUMASCh K
TTOBEPXHOCTH, TepsiIa Ta3bl, YXOIUBIIHE B aTMOC(Epy, U TIpeBpaIianacs B
0a3aBTOBYIO JIaBY, KOTOpasi pacTekaiach IO MEePBUYHON MOBEPXHOCTH
rraHeTsl. [Ipu ocThiBaHMEM OHa OOpa3oBbIBajia TBEPbIE MOKPOBHI —
MIEPBUYHYIO KOPY OKeaHmdecKoro Tuma. OHaKO MPOIECC BHITUIABICHUS
3TUX Macc OBbIJT ACHMMETPUYHBIM, M Ha OJHOM TONYIIApUH TDTAHETHI MX
COCPEIOTOUIIIOCh OOMbIe, 4eM Ha IpyroM. B obmactsx Oymymmx
KOHTUHEHTOB MOJIO/Iasi 3eéMHasi Kopa ObLla TUHAMUYECKU HEYCTOWYHMBOM
U mepeMmelaiach BBEpX M BHU3 MOJ BIUSHUEM BHYTPEHHUX MNPUYMH,
MPUPOIa KOTOPHIX €Ile HEAOCTATOUYHO XOPOIIO U3YUYCHA.

Ilpu oOmmx KONEOATENBHBIX JBWXKCHUSX OTHCIBHBIC YacTH
MEPBUYHON KOpPHI BPEMEHAMH OKAa3bIBAIMCH BBILIE YPOBHS OKeaHa U
MOJIBEPTajIiCh Pa3pyLICHUIO MOJ BO3JACHCTBUEM XUMHUYECKH AKTHUBHBIX
ra3oB INEpBHYHON aTtMocepsl, BOABI, a TaKXKe IOPYTUX (U3NIECKUX
areHToB. IIpo-
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OyKTBl paspylIeHUs CHOCWINCh B IIOHIDKEHHBIE YYAaCTKH CyIIH U
BOJIOEMBI, 00pa3ysl 0CaZl0YHbIC TIOPOBI C MEXaHUYECKON COPTUPOBKOMN
YacTUI] O BEJIMYMHE M MHUHEPAJOrHMYeckoMy coctaBy. Emie Ooiee
aKTUBHO STH TIPOIIECCH TONUIM C TOsBIIeHHEeM Onocdepsl. Ob6mactu
MIOTHATHUS CYITM — MecTa OyAyIIUX KOHTWHEHTOB — CTald 00pacTarh
rmosicaMui, 0OpPa30BaHHBIMHU TOJIIAMH OCAIOYHBIX ITOPOJ], BO3HHUKIINX 32
CUeT pa3pylIeHus Ooyee MPHUITOMHATHIX YYaCTKOB CYIIH. DTH Tosica
BITOCIIE/ICTBUHM TIOJIBEPrajlNCh CKIIAMYATOCTH W TOMHATHSIM, B HHX
MIPOSIBIISUIACH BYJIKAaHMYECKasl IEATEIHbHOCTh. BOZHUKITN MpeBHIE TOPHBIE
e BOKpPYTr AAC€p MATCpPpHUKOB, BIIOCICACTBUM TAKKEC PA3PYHICHHBIC
reoJIOTMYeCKUMH areHTamu. Tak (opMupoBaiack KOHTHHEHTAIbHAs
4acTh 3¢MHOU KOPBL.

OxkeaHuveckasl 4acTh, BEPOSITHO, PEIKO MM COBCEM HE BBICTYyMaja
BBHINIC YPOBHA MUPOBOrO OKeaHa, U B HEW HE MPOUCXOAWIH IMPOIECCHI
TU(QepeHITalig BEIECTBA, HE IIUTH OTJIOKEHUS 0CaIOYHBIX MTOPO/I.

I'eomornyeckre  0COOGHHOCTH  3€MHOW  KOpPBI  OIPEHEISIFOTCS
COBMECTHBIMH JEWCTBUSIMH Ha Hee aTMocdepsl, THIApocPepsl W
omocepsl — TpeX BHEIMHUX O000NoueK IUtaHeThl. CocTaB KOpBI H
BHEIITHUX 000JI0YEK HeNpepbIBHO OOHOBISETCS. biiaromapsi BEIBETpHBAHUIO
W CHOCYy BEIIECTBO KOHTHHEHTATHGHOW TIOBEPXHOCTH  ITOJHOCTHIO
obnoBmsiercs 3a 80—100 myH. ;er. YOBUIp BemiecTBa KOHTHHEHTOB
BOCTIOJTHSICTCS TTOJTHATHAMU UX KOpBL. ECu ObI 3THX MOIHSTHI HE OBLIO,
TO 3a HECKOJBKO TEOJIOTMYECKUX TIEPHUOJIOB BCS CyIla OKa3ajaach
CHECCHHOM B OKEaH, a Hallla IUIaHETa TMOKpPhUIACh CIUIONIIHON BOJHOM
000JIOYKOH.

Ha mnoBepxHoctu nutocephl B pe3ysibTare  COBOKYITHOM
JESITENLHOCTH psifia (aKTOPOB BO3HMKAeT MouBa. (OCHOBOTIIOJIOKHHUK
MTOYBOBEICHUS pycckmid yueHwlii B. B. JlokywaeB HazBam nousoii
HapyXHble TOPH30HTHI TOPHBIX TIOPOJ, ECTECTBEHHO HM3MEHEHHBIX
COBMECTHBIM BIIMSTHHEM BOJBI, BO3AyXa U PA3IMIHOTO POJIa OPTaHU3MOB,
BKJIIOYAs WX OCTATKH. TakuM oOpa3oM, IOYBAa — 3TO CIOXKHEHIIas
cUcTeMa, CTpeMsIascss K PaBHOBECHOMY  B3aWMOJCWCTBHIO  C
OKPY>KarOILLEH CpesIon.

M'ppocdepa

Bomnast ob6onouka 3emiu TpeACTaBlieHA HAa HaIEH IUTaHETe
MupoBbIM OKEaHOM, TIPECHBIMH BOJAMH PEK U 03€p, JIETHUKOBBHIMH U
noa3eMHbIMU Bogamu. OOIIMe 3amackl BOALI Ha 3eMje COCTaBIAioT 1,5
Miapa. kM. M3 storo kommdectBa 97% NPHXOAMTCS HA CONCHYIO
MOpPCKYIO BOAy, 2% cocTaBiseT 3aMep3iuas BoJa JIEAHUKOB U 1% —
MpecHas BOJA.

Tunpocdepa — 310 cruiomHas 000m04Ka 3eMJIH, TaK KaK MOpsS H
OKEaHBbI TIEPEXOJAT B IOJ3EMHBIC BOJBI HA CYIE, a MEXKIY CyIIeH
MOpPEM WJCT TIIOCTOSHHBIA KPYrOBOPOT BOJIBI, CXKETOAHBIA 00BEM
KOTOporo oueHmpaercss B 100 Thic. kM. Bomblias dacTh BOJIEIL
HCTIAapEHHOW C TMOBEPXHOCTM MOpPEW M OKEaHOB, BBINAJAET B BUJE
0CaJIKOB HaJl HIMH XKe,
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okoJio 10% — yHocuTcs Ha cyIly, NajaeT Ha Hee, a 3aTeM I peKaMu
YHOCUTCA B OK€aH, WM YXOAUT IOA 3€MIJII0, WJIIM KOHCCPBUPYCTCA B
nemHuKax. Kpyropopor Boabl B TNpUpoje HE sBIseTcs aOCONMIOTHO
3aMKHYTHIM IUKJIOM. CerofiHs JOKa3aHO, YTO Hallla TUIaHEeTa TIOCTOSHHO
TEpSIeT YacTh BOABI U BO3AYXa, KOTOPBIE YXOIST B MUPOBOE MPOCTPAHCTRBO.
[losTOMy C TeueHHeM BpeMEHHU BCTaHET MpoOiIeMa COXpaHEeHHUs BOJBI Ha
Haluel IUIaHeTe.

Boma — BemectBo, oOnamaroimee MHOTHMH — YHUKATBHBIMHU
(PM3NIECKUMHU 1 XUMUYECKHMH CBOWCTBaMU. B "wacTHOCTH, BOJa UMEET
BBICOKYIO TCIUIOEMKOCTbD, TCIJIOTY IUIABJICHUA U UCIIAPCHUA U B CUITY 3TUX
Ka4yeCTB SIBJISICTCSl BAXKHEHIIUM KIIMMATOOOpa3yronmM (akTopoM Ha
3emie. Boga — xopolnmii pacTBOpUTEINb, TTOITOMY B HEU COICPKUTCA
MHO)KECTBO XMMHUYECKHUX IEMEHTOB U COCTUHEHHH, HEOOXOAUMBIX IS
noanepxkanus xku3HU. He ciyuailHo umMeHHO MuUpoBoil OkeaH cral
KoIbIOenbo JKM3HM Ha Halel riaHeTe.

MupoBoii okeaH. BojibIIyI0 4acTh TOBEPXHOCTH 3eMIIM 3aHHUMACT
Muposoii okean (71% moBepxHOCTH TuIaHEeTh). OH OKPY)KaeT MaTepUKd
(EBpazmio, Adpuky, Ceepuyto u HOxHyt0o Amepuky, ABCTpaMIO H
AnTapkTHay) u octpoBa. OKeaH ASTUTCS MaTepUKaMH Ha YETHIPE YaCTH:
Tuxuit (50% tmomann MupoBoro oxeana), AtianTmdeckuii (25),
Wupniickuit (21) u CeBepubrit JlemoButeiii (4%) oxeansl. Mupooit
OKEaH YacTO Ha3bIBAIOT «II€YKOW IUIAHEThI». B Temioe Bpems roma Boma
corpeBaeTcs MeJJICHHEee CYIIH, IOITOMY OHa OXJIAXIAeT BO3AYX, 3UMOHN
e, HA00OPOT, TerJiasi BOJA COTPEeBaET XOJIOAHBIH BO3AYX.

B MupoBoM oOkeaHe MOCTOSHHO MPOUCXOJST TOCTYyNATEIbHbIE
JBIKCHUSI MacC BOAbl — Mopckue TedeHus. OHM 00pasyloTcs Moj
BJIMSIHUEM TOCIIOZICTBYIOIIMX BETPOB, MPWIMBHBIX cuil JIyHsl u CosHia, a
TaKke M3-32 CYIIECTBOBAaHHMSA CIOEB BOIBI pa3HOW mwoTHocTu. [lof
BIMSIHUEM BpalmleHus 3eMiu Bce TedeHunss B CeBepHOM TONyIIapUu
OTKJIOHSFOTCSI BIpaBo, a B FOkHOM momyrmmapum — BieBo. OrpoMHYIO
pOTb B MOPSAX M OKEaHaX WIPAIOT MPWIMBBI M OTIWBBI, BBHI3BIBAOIIIC
TIEPUOINIECKIE KOJIe0aHrsl YPOBHSA BOJBI 1 CMEHY TPMIIMBHBIX T€UEHUI.
B oTkpBITOM OKEaHe BhICOTA MPUIIMBA JOCTUTAET OTHOTO METPa, Y OeperoB
— 1o 18 merpoB. CamMble BBICOKHE IIPIIINBBI HAOIMIOAAIOTCSA ¥ Oeperon
Opanuun (14,7 M) u B Anrnum, B ycthe peku CeepH (16,3 ™), B
Poccum — B Mensen-ckom 3amuBe benoro mops (10 M) m B
[Nenxunckoi rydoe Oxorckoro mops (11 m).

OrpoMHBI TPOIOBOJIBCTBEHHBIE, JHEPIeTUYECKUE U MUHEPAIbHBIC
3armackl MUPOBOTO OKeaHa.

Pexn. BaxHoll dyacTpto ruzppocdepbl 3eMiId SBISIOTCS peku —
BOJIHBIE TIOTOKH, TEKYIIME B €CTECTBEHHBIX PycliaX W NHTAIOMIAECs 3a
CYeT MMOBEPXHOCTHOTO W TIOJ3EMHOTO CTOKa ¢ MX OacceifHoB. Pexn ¢
MIPUTOKaMH 00pa3yloT peuHyIo cucTeMy. TedeHne u pacxo BOJBI B HAX
3aBUCAT OT YyKiIoHa pycna. OOBYHO BBIAECISIOT TOPHBIE DPEKH C
OBICTPBIM Te-

174




YeHHEM U Yy3KUMH pPEYHBIMH JOJMHAMU U pPaBHUHHBIE PEKH C
MEJJICHHBIM TCYCHHEM M ITUPOKUMU PEYHBIMU JOTUHAMHU.

Pexu sBIsITOTCS Ba)KHOM 4YacThIO KPYroBOpPOTa BOABI B Tpupozae. Ux
CyMMapHBIii TOZI0BOiT CTOK B MHPOBOii OKeaH COCTaBisieT 38,8 ThIC. KM .
Peku — 3TO MCTOYHMKH NMUTHEBOM M MPOMBINUIEHHOW BOJIbI, HCTOUHUK
THIPO3HEPTHH. B pekax obnTaeT OONBINOe KOJIMYECTBO PACTCHUH, PBHIO H
JIPYTUX TPECHOBOAHBIX Oprann3mMoB. Camble OOIbIINE PEKH Ha TUIAHETe —
Awmazonka, Muccucumm, Eanceit, Jlena, O6s, Hur, Amyp, Sxm361, Bonra.

O3epa u 6o10Ta — TaKke YacTh ruapochepsl 3emmn. O3epa — 3TO
3aMoIHEHHBIE BOJIOM BOJOEMBI, BCS TOBEPXHOCTh KOTOPBIX OTKpHITA
aTMocepe M KOTOpbIE HE HMMEIOT YKJIOHOB, CO3JAIONIMX TCUYCHUS, a
TaKkKe HE CBSA3aHBI C MOpPEM HHaye, YeM 4Yepe3 PEeKH U TMPOTOKH.
[NonsTre «03epay BKIIFOYACT B ceOs OONBIIION KPYT BOJIOEMOB, B TOM YHCIIC
npy/p! (HEOOBITNE MENTKUE 03epa), BOAOXPAHMIIHIIA, a TaKKe 00JI0Ta U
TPSICUHBI CO CcTOsueil Bojoi. [lo mpoucxoxmeHuto o3epa MOTYT OBITh
JIETHUKOBBIMH, TPOTOYHBIMH, TEPMOKApPCTOBBIMH, colleHbiMHA. C
TEOJIOTHIECKOH TOYKH 3peHust o3epa UMEIOT N
MIPOAOIDKUTETHHOCTD XM3HA. Kak MpaBuiio, OHA MOCTETIEHHO WCYE3af0T
W3-32 HAPYIIECHUS PABHOBECHS MEXKIy MPUTOKOM M CTOKOM BOJBI W3
o3epa. K uucny kpymnHenmx ozep otHocsTcs: Kacnmiickoe u Apajbckoe
Mopst, batikan, o3epa Bepxuee, I'ypon m Muuwnran B CIIIA u Kanane,
Buxkropwust, Hesiiza u Tanranbsuka B Adpuke.

Iom3emHbIe BOABI — elie oaHA 4acTh ruapochepsl. [loazeMHbIMU
SIBIISIFOTCS.  BCE BOJIbI, HAXOMSIIMECS TOJ] 3E€MHONM TMOBEPXHOCTHIO.
CyIleCTBYIOT TOA3EMHBIC PEKH, CBOOOJHO TEKYIIUE [0 IOJ3eMHBIM
KaHaJlaM — TpeIMHaM | TneniepaM. EcTh Takke QunbTpyromuecs BObl,
MPOCAYHMBAIOLINECS YEPe3 PBIXJIBIC MOPOJIbI (TIECOK, TPaBUM, TalIbKY).
Camplii OMMKHUM K TOBEPXHOCTH 3€MIIM TOPH30HT MOA3EMHBIX BOJ
HAa3BIBAIOT 2PYHMOBLIMU BO0AMU.

Boma, momaBmias B TPYHT, JOXOAWT [0 BOJIOYIIOPHOTO CIIOA,
HAKaIUTMBAETCsl HA HEM M TPOMMUTHIBAET BBIMIEIEKAIIHe MOpoAbl. Tak
00pa3yroTcs BOAOHOCHBIE TOPH30HTHI, MOTYIIHE CIY>KUTh MCTOYHHKAMHU
BOIbl. IHOT1a BOJIOYTIOPHBIN CIIOM MOXKET CO3/1aBaTh BeUHasi MEP3JI0Ta.

Jleqnuku, oOpasyrouIyr JeAsSHyr0 0007104Ky 3emim (Kprocdepy),
TAKXKe SIBISIFOTCS YacThiO Tupocdepsl Haiel rmianeTbl. OHU 3aHUMAOT
IJI0IA/b, PABHYIO 16 MJIH. KM’, 4TO mpUMepHO coctasiser 1/10 uacts
MMOBEPXHOCTH IUIaHETHl. VIMEHHO B HUX COJEP>KaTCsl OCHOBHBIC 3aIachl
npecHor Boabl (3/4). Eciu Obl nbpl, HAXOASAIIMECS B JICAHUKAX, BAPYT
pacrasiii, ypoBeHbh MUPOBOTr0O OKeaHa IoBBICHIICS ObI Ha 50 MeTpoB.

JlensHple MaccHBBI O0Opa3zylOTCS TaM, T/l BO3MOXKHO HE TOJNBKO
HAKOIIJICHWE CHETA, BBITABIIETO 33 3UMY, HO U COXPAaHEHHE €T0 B TEUCHUE
nera. Co BpeMEHEM TaKOW CHeT YIUIOTHAETCS MO0 COCTOSIHHS IIbAa U
MOJKET 3aKpbITh COOOW BCI0O MECTHOCTh KakK JIEMHHKOBBIA MOKPOB HIIH
JensHas Imamka. Mecra, TA€ MOXET IPOWCXOJUTh HAKOIUIEHHE
MHOTOJIET-
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HETO JIbJIa, OMPEICISAIOTCS reorpaguyeckoil MUpOTOd W BBICOTON Hal
YPOBHEM MOps. B mossipHbIX paiioHaxX TpaHHIla MHOTOJIETHETO JIbJ1a JIEKUT
Ha ypoBHe Mopsi, B HopBerun — Ha BwicoTe 1,2—1,5 KM Haj ypoBHEM
MopsI, B AJIbITax — Ha BBICOTE 2,7 KM, a B Apprke — Ha BeIcOTE 4,9 KM.

I'nsammonorn  pas3iMyar0T MaTEepUKOBBIE TIOKPOBBL, WM IIWTHI, U
ropHble JleAHuKA. CaMble MOIITHBIE MaTEPUKOBBIE JIETHUKOBEIE TIOKPOBBI
pacronioxxeHbl B AHTapktujae U ['peHnaHauu. B HEKOTOpHIX MecTax
TOJILMHA JbJa focTturaer 3,2 kM. [IoCTeneHHO CHoJ3arlue K OKeaHy
TOJIIH JIbJ]a POXKAAIOT JISSHbIE TOPBI — aiicOepru. I opHbIe NeTHUKH —
3TO JISASHBIE PEKH, CITyCKAIOIIUECS 0 CKJIOHAM T'Op, XOTS MX JBHKCHUC
UAET OYeHb MEeJIEHHO — co ckopocThio oT 3 1o 300 M B roa. Ilpu
CBOGM JIBW)KCHUHM JICHUKUA MEHSIOT KapTHHY Janaiiadra, yBjiekas 3a
co0oil BalyHBI, 00AWpasi CKIOHBI TOp W OOJaMmbIBasg MpPU 3TOM
3HAYUTEIBHBIC KYCKH TOPOJAbL. [IPOAYKTHI pa3pyIICHUS YHOCSATCS
JICITHUKOM 10 CKJIOHY U OCEAIOT 110 MEPE €To TasHUsl.

Beunasi mep3siora. Yactero kpuocdepbl 3eMIH IMOMHMO JICAHHUKOB
SBISIFOTCS MHOTOJIETHEMEpP3Jble TPYHTHI (BedHast mep3nora). TommmHa
TaKUX TPYHTOB B cpernreM gocturaetT 5S0—100 M, a B AHTapKTHAE JOXOIUT
mo 4 kM. Beunass mep3moTa 3aHWMaeT OTPOMHBIE TEPPUTOPHH B A3WH,
EBporre, CemepHoii Amepuke u AHTapkTHzme, ee¢ oOIas IUIOmaab
COCTAaBISIeT 35 MIH. KM°. BeduHas Mep3ioTa BOSHHKAET B MECTax, IIIE
CpPE/THETO/IOBBIC TEMITEPATyPhl UMEIOT OTPUIIATCIbHEIC 3HAUCHUsS. B Heil
coziepkuTes 10 2% o01miero oobema Jibaa Ha 3eMiie.

Atmocdpepa

AtMocdepa — 3TO Bo3AyIIHAS 000JI0UYKa 3EMIIH, OKPYKAIOIIast €€ U
Bpamaromasicss BMecte ¢ Hed. [lo xumuyeckoMmy cocTaBy aTmocdepa
MPE/ICTAaBIIET COOOM CMech Ta30B, cocrosiryro u3 78% asora, 21%
KUCJIOpOJa, a TaKKe HHEPTHBIX Ta30B, BOAOPOJA, YIIIEKHUCIIOrO Tasa,
MapoB BOJpI, HA KOTOpBIE NpHXomuTcsi okoio 1% obbema. Kpome Toro,
BO3AYX COJAEPKUT OOJBIIOE KOJMYECTBO MBUIM U PA3IMYHBIX MPUMECEH,
MOPOXKIACMBIX TCOXUMHUYCCKUMU U OHOJOTMYECKUMH IIPOLECCaMH Ha
MTOBEPXHOCTH 3€MIIH.

Macca armocheps! JOBOIBHO BelInKa M cocTaBiser 5,15 « 10"kr.
DTO 3HAYMT, YTO KKIBIH KyOMIECKHI METp OKPYKArOIIero Hac BO3IyXa
Becur okosio 1 kr. Bec Bo3myxa, JaBdiero Ha Hac, Ha3bIBAIOT
ammocghepnvim  Oasnernuem. CpemHee arMocdepHOE IaBlcHHWE Ha
moBepxHOCTH 3emin paBHO 1 atM, wiau 760 MM pTyTHOTO cTOJI0A. DTO
03HAYAET, YTO HA KAXKJbIA KBAJAPATHBIA CAHTUMETP HAIICTO Teja JaBUT
rpy3 arMmocepsl Maccoil B 1 kr. C BBICOTOH IUIOTHOCTH U JaBIICHHUE
aTMocdepbl OBICTPO YOBIBAIOT.

B armocdepe ecth padioHBI C YCTOHYMBHIMU MHUHUMYMamMH U
MakCUMyMaMH TeMIepaTyp M AaBieHuil. Tak, B paiioHe Mcmanauu u
Aneyt-

176



CKMX OCTPOBOB pacriojiaraertcsi Takas  OOJNacTh,  SIBJISFOINASCS
TPAJUIIMOHHBIM MECTOM POXKJICHHS [UKJIOHOB, OMPEACISIOIIUX TOTOLY
B EBporie. A B Bocrounoii Cubupu 00J1aCTh HU3KOTO JIABJICHHS JISTOM
CMCHSIETCST OOJIACTBIO BBICOKOTO JIAaBJICHUsI 3uMO. HeomHOpoaHOCTh
atMoc(epbl  BBI3BIBACT TIEPEMEHICHHUE BO3AYIIHBIX MacC — Tak
MOSABJIAKOTCA BETPHI.

Atmocthepa 3eMiIM HMEET CJIOWCTOE CTPOCHHE, IPUYEM CIIOH
OTIMYAIOTCS IO (DH3UIECKUM M XUMHUYECKHM CBOMCTBaM. BakHeHmmmu
13 HUX SIBJISIOTCS TEMITEpaTypa U JaBJICHUE, N3MEHEHNE KOTOPHIX JICKHUT B
OCHOBE BBIJICIIEHHS aTMOC(EPHBIX clloeB. Takum oOpa3om, B atMochepe
3eMin BBIJCISIOT: Tpomocdepy, cTpatochepy, HoHochepy, mezochepy,

TepMochepy U 3K30chepy.
Tponocepa — 5T0 HIKHUI CIIOH aTMOChEphl, ONPEACIISIONTHI
moroay Ha Hamied miaHere. Ero tommmaa — 10—18 kM. C BbICOTOI

MajgacT JaBjcHHE M TeMIlepaTypa, omyckasch 10 —55°C. B tpomochepe
COJICPYKUTCS OCHOBHOE KOJIMYIECTBO BOISHBIX IAPOB, 00pa3yrOTCs o0Jiaka
1 GOPMHPYIOTCS BCE BUIBI OCAIKOB.

Crenyroriuii o atMmochepsl — 3T0 cTpaTocdepa, IPOCTUPAIOIIASACS
10 50 kM B BbICOTY. HmkHss yacTh cTtpaTtocepbl UMeeT MOCTOSHHYIO
TeMIIepaTypy, B BepXHel 4acTH HAOJIOAAaeTCs MOBHIIICHUE TEMIIepaTyphl
13-32a TIOTJIONICHUS COJTHEUHOTO U3ITYyUYCHHS 030HOM.

Honocepa — »3Ta yacth atMochepbl, KOTOpas HAuyHHAETCS C
BeICOTEI 50 kM. MoHOC(epa COCTOMT W3 HMOHOB — DJICKTPUYCCKU
3apsDKCHHBIX YacTHUI] BO3ayxa. MoHu3amus BO3ayxa MPOUCXOIUT MO
JICUCTBHEM ConHia. Honocdepa obmamaeT TTOBBIIICHHOM
3IEKTPOTIPOBOTHOCTHIO U B CHITY 3TOTO OTPAXKACT KOPOTKHE PaTHOBOIIHBI,
TIO3BOJISISL OCYIIECTBIIST NaIbHIOO CBSI3b.

C BrIcoThI B 80 KM HaunHaeTcs: Me3ocgepa, poib KOTOPOil COCTOUT B
MOMJIOMIEHHH  O30HOM, BOJASHBIM ITAPOM W YIJIGKHCIBIM Ta30M
ynbTpaduoneToBoii paguanun CoJTHIIA.

Ha Beicore 90 — 200—400 kM Haxomutcs Tepmocepa. B Heit
MIPOUCXOASAT OCHOBHBIC TIPOIIECCH TIOTJIOMIEHUS M MPeoO0pa3oBaHM
COJTHEYHOTO YJIBTPadHUOIETOBOTO W PEHTICHOBCKOTO W3nmydeHnid. Ha
BbIcOTe Oosee 250 KM IOCTOSIHHO AYIOT yparaHHBIE BETPBI, NPUYHMHON
KOTOPBIX CUNTAIOT KOCMHYCCKHE H3TYICHHUS.

Bepx#nsist obmacte armocdepsl, npoctuparomasicst ot 450—800 kM 1o
2000—3000 kM, Ha3bBaeTcs JIK3ochepoil. B Heit comepkuTcs
aTOMapHBIM KHUCJIOPOJ, TelIud W Boaopoa. YacTh 3THUX YaCTHIL
MTOCTOSTHHO YXOIUT B MHPOBOE IPOCTPAHCTBO.

PesynapTaToM camoperyIupyrommxces IporeccoB B atMochepe 3emin
SIBIISIETCSl KJIMMAT HaIIeH IIaHeThl. DTO HE TO JKE€ camoe, 94TO Toroia,
KOTOpasi MOKET MEHAThCS KaKIbli JeHb. Iloroma oYeHb M3MEHYHMBA H
3aBHCUT OT KOJIeOaHMI TeX B3aMMOCBSA3aHHBIX IIPOLIECCOB, B PE3y/bTATE
KOTOPBIX OHa (hOpMHUPYETCI. DTO — TeMIlepaTypa, BETpPbI, JaBICHHUE,
ocamky. [loroma B OCHOBHOM SIBIIIETCS PE3yJIbTATOM B3aMMOJICHCTBHS
atMocdepsl C CylIel U OKeaHOM.
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Kaumar — 9To cocTosiHME TOrojpl Kakoro-TM0O pernoHa 3a
JUTUTENBHBIN TIPOMEXyTOK BpeMeHH. OH GopMHUpyeTcss B 3aBUCUMOCTH
OT Treorpau4yecKoil IUPOTHI, BEICOTHI HAJl YPOBHEM MOPS, BO3IYIIHBIX
MOTOKOB. MeHbIlIe BIUAIOT penbed W THII TOYBBL BBIIETSIOT psx
KIMMATHYECKUX 30H MHpa, OONaJaloMIMX  KOMIUIEKCOM  CXOIHBIX
XapaKTEPUCTHK, OTHOCSIIMXCS K CE30HHBIM TEMIIEpaTypaM, KOJIHYECTBY
OCAJIKOB U CHJIC BeTpa:

* 30HA GIADICHO2O0 MPONUYECKO20 KIUMAMA — CPETHETOJIOBBIC
Temriepatypbl Oonbire 18°C, XojomoB He OBIBacT, OCaIKOB
BBINAAaeT OOJIbIINE, YeM HCIapsIETCs BOJIBL;

* 30Ha Cyx020 KUMama — OOJACTh MaJOro KOJIHYECTBA OCAJIKOB.
Cyxoll KnIMMar MOXeT OBbITh JXKapKUM, KaK B TpPOMHUKAaX, HIH
CBEXKHUM, KaK B KOHTHHEHTAIIbHOIN A3nu;

* 30HA MeENNo20 KWMama — CpPEIHHE TEMIIepaTypbl B camoe
XOJIOMHOE BpeMs 31eCh HE OmycKaroTcs Hike —3°C, B XOTS OBl
OJIMH MECSI] UMEET CPEIHIO0 TeMrreparypy oompie 10°C. Xoporo
BBIPAXKECH MEPEXOJT OT 3UMEI K JIETY;
30HA XONIOOHO20 CEBEPHO20 MAEICHO20 KIUMAMA — B XOJIOJTHOE BpEMsI

CpenHssl Temieparypa omyckaercs Hmke — 3°C, HO B TEIUIOE
Bpems oHa Beie 10°C;
* 30HA NONAPHO2O0 KIUMAMA — JAKE B CaMble TEIUIbIe MECSIIbI

cpeaHue TeMreparypsl 31eck Hwke 10°C, mosToMy B 3THX palioHax
MPOXJIAHOE JICTO U OYCHB XOJIOHBIC 3UMBI;

* 30HA 20PHO2O0 KIUMAMA — PpaliOHBl, OTJIMYAIOIIMECS IO
KJIMMATUYECKUM XapaKTEPUCTUKAM OT TOH KITMMATUYECKOW 30HBI, B
KOTOpOH OHM Haxopasarcs. [losiBIeHHE Takux 30H CBS3aHO C TEM,
YTO C BBICOTOH MaJAI0T CPEeAHNE TEMIIEPATYpPhl U CUIIBHO MEHSETCS
KOJIMYECTBO OCAJIKOB.

Kinmar 3emin mMmeeT SIpKO BBIPaXEHHYIO yukauyHocmy. CaMbIM
W3BECTHBIM MTPUMEPOM NUKIMYHOCTU KJIMMATa SIBISIFOTCS TIEPUOAMYECCKU
ClTydaBIIuecs Ha 3eMiie OJieIeHeHUs. 3a JBa MOCIEeTHUX MWUIMOHA JIET
Hallla TUTaHeTa Tepexmia oT 15 10 22 JemHuKoBRIX meprooB. O0 3TOM
CBHUIETEIbCTBYIOT WCCIIEOBAHUS OCAJIOYHBIX TIOPOJ, HAKOIUBIIUXCS Ha
JTHE OKEaHOB M 03ep, a TaK)K€ MCCIIEIOBaHUS 00pa3IoB JbJa U3 TITyOuH
AHTapKTHYECKOTO W |pEeHNIaHACKOTo JIETHUKOBBIX TMOKPOBOB. Tak, B
TOCIICAHUN  JemHUKOBEIN Trepron Kamama w CkanauHaBUS —OBUIH
MOKPBITEI TWTaHTCKUM JemHukoM, a Cesepo-llloTmanackoe Haropbe,
ropsl CeBepHOTO YaIbca M AJIBITBI IMENTH OTPOMHBIE JISISTHBIE IIIATTKH.

Cetiyac MBI )XHBEM B Tiepuoj riodanpHoro morermienus. C 1860 r.
cpemHsas Temreparypa 3emiun mnomEsutack Ha 0,5°C. B Hamm  mHEM
YBENUYEHNE CPEIHNX TEMIEpaTyp WaeT eie Oojee OBICTPHIME TeMITaMU.
3TO rpO3UT CEPHE3HEUITMMA N3MEHEHISIMH KJIMMaTa Ha BCEH TUIaHEeTe U
OPYTMMH  TIOCTCACTBHAMH, KOTOpple  Oomee  moapoOHO  Oyayt
PaccMOTpPEHBI B TJIaBE, MOCBAIICHHON MPO0IeMaM 3KOJIOTHH.
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MarHutocdcepa

Marautochepa — camas BHEIIHSS M NPOTSHKEHHAs 000JI0YKa
3eMIIi — TpeJCTaBiIseT co00M 00JacTh OKOJO3€MHOIO0 IPOCTPAHCTBA,
(hm3mueckre CBONCTBA KOTOPOM OMPENENISAIOTCS MAarHUTHBIM ITOJIEM
3eMIM M €ro B3aUMOJIECHCTBHEM C IOTOKAMH 3apsiKEHHBIX YaCTHI]
KOCMHYECKOT0 mpoucxoxaeHuss. C THEBHOW CTOPOHBI OHA MTPOCTHPAETCS
Ha 8—24 3eMHBIX PaJNyCcOB, C HOYHOW — JOXOAUT JI0 HECKOIBKUX
COTEH PAJMyCOB U 00pa3yeT MarHUTHBIA XBOCT 3emiin. B Marautocdepe
HaXOJATCA paJualluOHHBIE T10sCa.

MaruautHoe mose 3eMiad oOpa3yercsi BO BHEIIHEH 000JI0YKe sapa
Omaromapss TUPKYJISAIUM  DJICKTPHUYSCKHX TOKOB. IlosTomy 3emis
MIPECTaBIsAET COOOM OrPOMHBIM MAarHUT C HYETKO BBIPAKCHHBIMU
MarHUTHBIMA TIOMfocamMi. CeBEpHBIM MarHWTHBIA TIONIOC HAXOIWTCS B
CeepHoii AMeprKe Ha moiayocTpoBe botust, KOxHEIN MarHUTHEIN TOJTIOC
— B AHTapKTHJIe Ha cTaHIuu BocTok.

B HacTostimiee Bpemsl yCTaHOBJIEHO, YTO MAarHUTHOE ToJie 3eMiIN He
SIBIIICTCA.  HEU3MEHHBIM. Ero MoOJsIpHOCTE B HCTOPHH CYIIECTBOBAHMS
3emiin MeHslach Heckoibko pa3. Tak, 30 000 ner nHazam CeBepHbIH
MarHMTHBIA ToMoc Haxomwics Ha HOxxHom momoce. Kpome Toro,
MEPUOTUIECCKH TPOUCXOIAT BO3MYIIECHHS MArHUTHOTO IONS 3eMIH —
MarHiTHbIe OypH, TJaBHOM NPHYMHON BO3HUKHOBEHHS KOTOPBIX
SIBISIETCS.  KOJIeOaHWe COJMHEYHOH aKTHUBHOCTH. I[loaToMy ocoOeHHO
JacThl MarHuTHBIE Oypu B TOAbl akTuBHOTO CONHIA, KOTa Ha HEM
TTOSIBJISICTCSI MHOTO TISITEH, a Ha 3eMJIe BOSHUKAIOT ITOJISIPHBIC CHSHHUS.

7.5. leoguHamun4yeckue npouecchl

OO6nvK Halied TUTAHEeThl HE SIBISCTCS YeM-TO 3aCTBHIBIIUM, pa3 M
HaBceraa c(OpPMHPOBABITIAMCSL. bnaromaps pa3HOOOPa3HEIM
TeO/IMHAMUYECCKMM TIpoIleccaM Ha  IUIAHeTe MOCTOSHHO —TPOUCXOJUT
BUJIOU3MEHEHHE 3€MHOM KOpbl M €€ TOBEPXHOCTH. OTH MpPOIECChl B
T'COJIOTHH JICIISIT HA JIBE OOJIBIIIHE TPYIIBI — SHJIOTCHHbIC (BHYTPSHHUE) U
9K30T'CHHBIC (BHEIITHUE).

QHAoOreHHbIE Npouecchl

I'eomnHamMmyeckue IIPOLIECCHI, BBI3BAHHBIC BHYTPCHHUMUA CUIIaMU
Semim 1 TMPOTEKAOIINE B €€ HEIpaX, HA3bIBAKOTCS 9HI0I€eHHbIMU.

OHH O00yCIIOBJICHBI DSHEprueid W JCHCTBHEM CHII  TSDKECTH,
BO3HUKAIOIIMX IPH BpAIIEHHH 3eMJIM, a MPOSBIAIOTCS B BHIC
TEKTOHUYECKUX JBWKCHUH (IMOTHATHE M OIYCKAHHWE 3€MHOM KOPBI,
3eMIIETPSCEHUS, O0pa30BaHHWE KPYIHBIX 3JIEMEHTOB pelbeda M T.I1.),
MIPOLIECCOB MarMaTus3-

179



Ma (ByJlKaHHM3Ma), MeTamopduima TOpHBIX TOpoA u (HOopMUpPOBaHHS
MCCTOpO)KI[CHI/Iﬁ IIOJIE3HBIX UCKOIIA€MBIX.

JBM:KeHMe TEKTOHMYeCKHX MJIMT — 3TO TPAHIHMO3HBINA T€0IOTHICCKUI
TIpoIIeCcC, BEAYIHM K medopMalliid BEepXHUX YacTeH 3eMHOU KOpHI, HO
MIPOTEKAIONINA OYeHb MeaeHHO. [lo3ToMy B TedeHHe MCTOPUYECKOTO
BpEMEHH [BI)KEHHE KOHTHHEHTOB MOXXHO 3a()KCHPOBAaTh TOIBKO C
MOMOIIBI0 0cO00 TOYHBIX HM3MepeHuil. Kpome Toro, ABWKEHHE ILTUT
BEI3BIBACT 3 (HEKTHI, MPOSBIISIIONIHECS B (hopMe OeACTBHM 1 KatacTpod.

JluHMHM, TO KOTOPBIM CTHIKYIOTCSI IDIUTBI, — 3TO O3KBHUBAJICHT
TpemmH B 3eMHOM Kope. OHHM Ha3BIBAIOTCS  «CIBHUTaMU» U
MPEJICTARNISIOT  CO00M cnabble MecTa, uepe3 KOTOpbIe TEIUIO WU
pacIyiaBJI€HHbIM KaME€Hb, HAaXOASIIMWCA TMOJ KOPOM, MOTYT BBIUTH
HaBepX. Takoe TEIO CIOCOOHO CcOrpeBarh TPYHTOBBIC — BOJBI,
00pa30BbIBaTh BBIXOJIBI TIAPA M FOPSYME UCTOYHHUKH. MIHOT/Ia BO/Ia MOYKET
HarpeBaThCs 10 TEX IOp, MOKa JAaBICHHUE HE JOCTUTAECT KPUTUUECKOU
TOYKH, TIOCTIE YeTO OHA BRIPHIBAETCS Ha MOBEPXHOCTH BHICOKO B BO3/YX.
Tax 00pa3yroTcst TeH3ephl.

Bynkanuyeckasi JesiteJibHOCTb. B HEKOTOphIX padoHax BBEpX 1O
TpEeLlMHAM MOJHUMAETCS M 3aCThIBACT PACIUIaBICHHBIA KameHb. HoBBIi
paciulaBJIeHHBII ~ KaMeHb  BCKHIIA€T  CKBO3b  BO3BBIIIEHHOCTH
OTBEP/ICBILIETO KAMHS U YBEIMUMBAET €€ BHICOTY. Tak oOpa3yeTcs ropa c
UEHTPAIbHBIM TIPOXOJOM, MO KOTOPOMY paCIUIaBICHHAs KaMEHHCTas
Macca, Wi JlaBa, MOXET MOJAHUMATHCA U OceaTh. TakKe OHa MOXET
3aTBep/icBaTh Ha 0OOJiee WIM MEHEE JUIMTEIBbHBIN TMEpHoi, a 3aTeM
IUIABUTBCS CHOBA. JTOT MpOLIECC MOMYYWS HAa3BaHUE Ma2MaAmusmd.
Marmatuzm — TposIBICHUE TIYOUHHONH aKTHMBHOCTH 3€MJIH, OH TECHO
CBSI3aH C €€ TEIUIOBBIMU IMPOIIECCAMH U TEKTOHHYECKOU 3Bomtonuel. B
pe3ynpTaTe MarmMatriMa (OpMUPYIOTCS TOPHBIE TTOPOBI BHYTPH 3eMITH
WA BYJTKaHBI, T.€. TPOUCXOIT W3IHMAHUS PaCIUIaBICHHOH Marmbl W3
TITyOWH 3eMIIA Ha €€ TIOBEPXHOCTb.

Ilo crermeHn aKTMBHOCTH BYJIKaHBI MOTYT OBITH JIEHCTBYIOIIAMU FITH
HeNIeCTBYIOIMMHA. Ecii  BynKaH — JEMOHCTPHPYET — ONpe/eNieHHYIO
aKTHBHOCTh B TE€UEHWE IUIMTEIFHBIX IEPHOIOB BPEMEHH, OH HE OYECHb
OMAaceH, XOTs MEPUOJAMYECKHE H3BEPXKECHHUS, B XOAE KOTOPBIX IMOTOKHU
JaBbl M3JIMBAIOTCS HAPYXKy, BBIHYXKIAIOT 3BaKyWPOBaTh HAXOMAIIMECS
MOOJIM30CTH HACEJICHHBIC ITyHKTHI.

HamHoro omacHee ByJKaHBI, JUIMTEILHOE BpeMs NpeObIBAIOIIME B
HEAKTUBHOM COCTOSIHUU. Y TaKUX BYJIKAHOB LIEHTPAIBHBIN MPOXOJ, IO
KOTOPOMY JIaBa IMOJHUMAJIACh paHbIlle, OOBIYHO 3aTBEP/ICBACT, U MIOTOMY
HOBBIE TIOTOKH JIaBbl, TIOJHMUMAIOIIHAECS W3 TIIyOWH B INEPHOA YCHUIICHHS
aKTMBHOCTH, He Haxomar cebe mpoxoma. Hapacraromee maBieHne
MPUBOANT K TOMY, YTO BEpXyIIKa BYyJKaHa mpopeiBaercs. llpm stom
TIPOMCXOINUT PE3KHA, HEOKUIAHHBIA BEIOPOC Ta3a, Tmapa, TBEPAbIX KaMHEH
M pacKaJieHHOW JiaBbl. Eciy 0 3TOro ByJKaH JTONTOE BPEMs OCTaBajCs
HEaKTHBHBIM W BO3JIE HErO0 BO3HHUKJIM JIIOJCKHE TMOCENEHHs, TO
MOCJIE/ICTBUSA U3-
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BEPXKEHUST MOTYT ObITh KaracTpouueckuMu. B pesynbrate M3BEpIKEHUSI
BesyBust B 79 1. H.3. OBUIM TOJIHOCTHIO YHUYTOXEHBI ropoja [lommen u
I'epkynanym, pacnionaraBimecs Ha €ro 10)KHOM CKJIOHE.

CaMoe KpyITHOE BYJTKaHHIECKOE M3BEPKEHUE IPOU3O0IILIO Ha OCTPOBE
Kpakaray 27 aBrycra 1883 r., B pe3ynprare KOTOPOrO OCTPOB OBII
TIPAKTHYECKU TIOJTHOCTBHIO pa3pyiieH. B Bo3ayX 0OKazajaoch BHEIOPOIICHO
oK010 21 KM’ BYJIKaHHYECKOTO BEIIECTBa. llemen BBIMAT Ha IUIOMIAIH
800 THIC. KM’ M 3aTEMHIII OKPYIKAIOIMI palioH Ha JBa C ITOJOBHHOM
mas. [Ieute gocturiia crpaTtocdepbl W paclpocTpaHMIach 1O BCei
3emiie, BbI3bIBas APQEKTHBIC 3aKaThl HA MPOTSDKCHUU IMOYTH JBYX JIET.
3ByK B3pbIBa ObLI CIBIINICH Ha paccTostHuu 1/13 3eMHOro mapa, a cuna
MU3BEPXKEHUS B 26 pa3 MPEBOCXOAWJIAa MOIIHOCTh CaMOH COBPEMEHHOU
BOJIOPOIHOM 60MOBI. Kpome Toro, B3phIB BBI3BAJI BOJIHY IyHAMH, KOTOpast
JIOCTUTJIAa BBICOTHI 36 METPOB M YHUUTOXHWIA 163 nepeBHU M yHecna
KU3HU TTOYTH 40 THICAY YEIIOBEK.

3emuerpsicenusi. Eme Oonee ryOMTENBHBIM CIIEACTBHEM JBFDKCHHUS
TEKTOHHYECKUX TIIUT SBIISIOTCS 3€MIICTPSICEHUS.

3emuleTpsAiCEHUSIMM  HA3bIBAIOT TOM3EMHBIE TONYKH W KOJIeOaHWS
3€MHOW TIOBEpXHOCTH, BO3HHKAIOIINE B pe3yJbTaTe BHE3AIHBIX
CMEIIEHUN U pa3phlBOB B 3€MHOM KOpe WJIM BEpXHEH 4acTU MaHTUU U
Mepeaonrecs Ha OONBIINE PACCTOSHUS B BUJIC YIIPYTHX KOJICOaHHI.

Wx crmoxxHO mpenckazaTh, TaK KaK OHHU 3apOXKIAOTCS 10 Pa3HBIM
MpUYMHAM M Ha pa3HoW rTiyOuHe. HeOombiime TeKTOHHYECKUE
MONHATHS W ONYCKaHWS OOpa3yloTcs B  DPeE3yNbTaTe IIPOIECCOB,
MIPOMCXOMAIINX BHYTPU 3eMHOI Kophl Ha TiyomHe 10—20 kM, a cambie
NIyOOKHE oYard 3eMJICTPSCEHHH JIOKaln30BaHbl Ha riyouHe 700 km. B
OCHOBHOM 3€MIIETPSICEHUSI TPOUCXOMAT HA TPaHUIAX COCTUHEHUS
TEKTOHHYECKUX IUIAT, KOTOPbIE MOTYT MOJHUMATHCS WM OIMYCKaTbCs
IpyT OTHOCHUTEHHO JPyTa, a TAK)KE JBUTATHCS B PA3HBIX HAIPABICHUAX.

CaMO 3eMIIeTpSICCHHE TPOJIOIKACTCS JIMIIb HECKOJILKO MHHYT U
COCTOUT U3 HECKOJIbKUX TOJTYKOB. HO 3a 3TO BpeMsi OHO MOXET HaHECTH
OTpOMHBIA  ymepd oOmmpHOMy pabiony. Cuia  3eMIeTpsCeHHiA
XapaKTepU3yeTcs IO CIEIMATBHON 12-0aJUThHOM 1IKalle, MPEIOKESHHON B
1935 r. amepukanckum ceiicmosnorom Y. PuxTtepom u HocsIIeH ero umsi.
Kaxnas nocnemyromas 1mudpa 3TOH  IIKaIbl  COOTBETCTBYET
JECATUKPATHOMY YBEJIMUYEHHIO KOJIMYECTBA IHEPTHH, BHICBOOOXKIAEMOM
nmpu 3eMileTpsiceHuH. Tak, paspylieHde 374aHud HadMHACTCS IIpH S
Oayax. 3eMieTpsceHre B 7 0alIOB CUUTACTCS CHIILHBIM, a B 8 0aJJIOB U
BBIIIIE — KAaTacTPO(PUUCCKHUM.

B wucropmyeckom wmacmrabe camoe CHIBHOE 3eMIIETPSICEHHE
npownsonwio B Kutae B 1556 r., korma ogHoBpeMeHHO Toru610 830 ThIC.
yenosek. B 3amagnoii EBponie o4eHb KpyITHBIM ObLTO 3emiteTpsicerue 1755
T.
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B [lopryranuu. Ilpm 5TOM TOJHOCTBIO ObUIa pa3pyllieHa CTONHIA
[optyramuu rtopon Jluccabon, morubio 60 Thic. demoBek. Yacto
ciaydarotcst 3emietpsicenus B CaH-DpaHIMCKO, KOTOPBIM CTOMT Ha
TEKTOHHYEeCKOM pasziiome. Ha teppuropuu OwiBiiero CCCP  Taxoke
JIOCTaTOYHO MHOTO CEHCMHYECKH OmacHBIX 30H. B 1988 r. mpousomnwio
3eMJICTpsACCHHE B APMEHHMH, MPH KOTOPOM MMOTHOj0 cBbimie 20 ThIC.
genoBek u Oonee 500 TeIc. ocTamuck 0e3 kpoBa. A B 1995 . cuibHeliee
3eMJIETPACeHHe TIONHOCTHIO paspymmnio ropox Hedreropck Ha
Caxainume.

OK30reHHble nNpoueccsl

K 3K30reHHBIM OTHOCATCS TEONMHAMHIYECKHE MPOIECCH], KOTOpHIS
MIPOUCXOMIT Ha IMOBEPXHOCTH 3eMIIM WJIM Ha HEOOINBIION TIyOWHE B
3eMHOH Kope M OOYyCIIOBIICHBI DJHEPrUei COJHEYHOTO W3IYUICHHS,
TPaBUTALMOHHON CHJION W )KU3HEAEATEIIbHOCTHIO OPTaHU3MOB.

OK30TeHHBIMH SBIIIOTCS  CIICIYIOIIME TIPOIIECChl: BBIBETPUBAHUE,
3a00JlauriBaHne, OIIOJI3HM, JIABHHBI, OOBAJIBI, KPHOTEHHBIC ITPOIIECCHI,
JIEATEIIBHOCTh BOAHBIX TOTOKOB, MOpPEH, 03ep W JICAHWKOB. BHemmHue
DK30TCHHBIC IIPOIIECCHl TPOWCXOAAT HA TOBEPXHOCTH 3E€MIIM TIpH
JaBIICHUSAX W TEMIIepaTypax, ONM3KHX K HOPMAJbHBIM, TOATOMY OHH
JIOCTYITHEE JIS N3YUCHUS, YeM dHIOTEHHBIC POIICCCHI.

BoiBerpuBanme. OCHOBY BCEX 3K30TCHHBIX ITPOIIECCOB COCTABIIICT
BBIBETPUBAHNE — ITPOLIECC MEXaHWYECKOTO Pa3pyIIeHUS U XUMHUECKOTO
M3MEHEHHUSI TOPHBIX TOPOJ M MHHEpPAJOB B YCIOBHAX 3CMHOMH
MMOBEPXHOCTH, TTPOUCXOIAIIMN O] BIUSIHUACM Pa3IMYHBIX aTMOC(HEPHBIX
SIBICHUM, TPYHTOBBIX U IIOBEPXHOCTHBIX BOJ, JKHU3HEAEATECIHLHOCTH
PaCTUTEIbHBIX U JKUBOTHBIX OPraHHU3MOB M IPOJYKTOB HX Pa3IOKCHHUS.
BriBerprBaHHe HMeEeT OONBIIOEC 3HAYCHHME, IOCKOJIBKY C HHM TECHO
CBsI3aH TIPOIleCC TTOYBOOOPa30BaHUS, T.€. 3apOXKIACHNE U (OPMUPOBAHHE
TTOYBEL.

DnoBUAILHBIE Tpouecchl. [IpeodpazoBaHuio 3eMHOI TIOBEPXHOCTH B
OTPOMHOM Mepe CIOCOOCTBYIOT TakKe (IIIOBHAIBHBIE IPOIECCHl —
COBOKYITHOCTh TTPOIIECCOB, OCYIIIECTBIISIEMBIX TEKYIHMH
MTOBEPXHOCTHEIMA BOJHBIMH TTOTOKaMH. Pe3yibpTaToM (IIOBHATHHBIX
MIPOLICCCOB SABJIICTCS Pa3MbIB BOAHBIMU IOTOKAMM 3¢MHOM IOBEPXHOCTH
B OJIHUX MECTaX M OJHOBPEMEHHBIH IEPEHOC M OTIOKEHHE MPOIYKTOB
pa3MbiBa B Ipyrux. OIroBHANBHBIE TPOIECCH PAa3BUBAIOTCA B MpEAeiiax
PEYHBIX 0acCeMHOB, B KOTOPBIC BXOAAT PEYHBIC, OBPAYKHO-O0AJOYHBIC M
CKJIOHOBBIE CHCTEMBI. [ JTaBHBIM 3JI€MEHTOM JTHX IPOLIECCOB SBISIOTCS
peKd — BOJHBIC ITOTOKH, TEKYIIHME B €CTECTBEHHBIX YCIOBHSAX U
MTUTAFOIIIECS 32 CUET MOBEPXHOCTHOTO M TOI3EMHOTO CTOKA CO CBOHMX
OacceitHoB.

I'asiuuanbHbie mpouecchbl. K 3K30reHHBIM OTHOCSTCS TAKKe U TIIIH-
ajJbHBIC TIPOIIECCHI, CBSI3aHHBIC C  JCATCIBHOCTHIO  JIbA, T.C.
COBPEMECHHBIM M TPOIIIBIM OJICICHCHHEM TeppuTopuu. Takwue
MIPOIIECCHI TIPOUC-
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XOJAT B YCJIOBHAX OIUTCIIBHOI'O CYIIECTBOBAHUA 60JH>HIOF O KOJIM4YEeCTBa
JibJia B TIpEJieNiaX y4acTKa 3eMHON MOBEPXHOCTH, B MEPBYIO O4Yepeib B
BHJIC JIGTHUKOB — JIBWKYIIUXCSA CKOIUIEHWH JibJa. ODPO3UOHHAS
ACATCIIBHOCTb JICAHHUKOB CBOAWTCA K BbIIIAXHMBAHUIO KOPECHHOI'O JIOXKa
JICITHUKA 00JIOMKaMH FOPHBIX MOPO/I, K POPMHUPOBAHUIO CHICIU(DUICCKUX
OTJIOXKCHUW B BUJIC CKOIUICHUS HECOPTHPOBAHHBIX OOJOMKOB T'OPHBIX
TTOpoJI, TIEPEHOCHMBIX WM OTJIOKEHHBIX JICTHUKAMH oOpa3oBaHuil. B
pe3ynbTaTe TasHUSA JICTHUKOB OOpa3ylOTCs MOIHBIE BOJHBIC TOTOKH,
KOTOpPBIE (DOPMHUPYIOT (DITFOBHOTISAIHMAIBHBIEC OTIOKEHHUS U peibed.

I'paBuranimonnble mpouecchbl. Hakower, B mpemenmax MmupoBoro
OKeaHa PacIpOCTpaHEHBI TPABUTAIMOHHEIE MTPOIECCHI, B BOSHUKHOBCHHUH
W Pa3sBUTHUH KOTOPBIX OCHOBHAS POJIb NMPHHAIICKUAT CHIIE TsHKECTH. B
HAaCTOSIIIee BpeMs Cpelau TPaBUTAIMOHHBIX IPOIECCOB THA MHPOBOTO
OKeaHa y4eHbIe 0c000 BBITEIAIOT MPOIECC MEIJICHHOTO CITOJI3aHUS FITH
OTUTBIBAHUS TOJII[ OCAAKOB HA OTHOCHUTEIBHO TIOJOTHX CKJIOHAX,
TTOABOHBIC OITOJI3HH, TOHHBIC M ITOCTOSIHHBIC TIOBEPXHOCTHBIC TCUCHHS U
T.II.

HMTepaTypa AnA CaMOCTOATeNIbHOIro N3y4eHusA

1. Azumos A. Bei6op xaractpod. CII6., 2001.
2. Byowviko M .M. Knumat B iponioM u oyaymem. JI., 1980.
3. Boumxesuu I'. B. Poxxnenue 3emmu. P-u-J1, 1996.
4. I'aspunos B.I1. Ilyremectue B nporwuroe 3emiau. M., 1987.
5. I'aneyc A.A. Talina 3eMHBIX KatacTpod. M., 1985.
6. I pywmnckuii H.I1. Kpyrnas ma 3emmsa? M., 1989.
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oynmymee. M., 1974.
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nmaBsa 8
COBpeMeHHbIe KoHUenumum Xxmmmm

8.1. Cneundomka XuMmnn KaKk Hayku

OCHOBHbIe 3aa4M XMMUKn

OI[HOP'I W3 BaXKHEUIIIHX IJI )KU3HU Y€JIOBCKA €CTCCTBCHHBIX HAYK
SABIIACTCA XUMUS.

Xumusa — HayKa 0 COCTaB€, BHYTPECHHEM CTPOCHUH U MPCBPALICHUN
BCIICCTBA, a4 TAKXKC O MCXaHHU3MaX OTHUX npeBpameHHﬁ.

IIpakTHYecKn €KEeTHEBHO KXKIBIA YEITOBEK MOYKET HAOII0AaTh, Kak
T€ WIM UHBIC BEIIECTBA IOJBEPraroTCs PA3IUYHBIM H3MEHEHHEM:
JKENE3HBIH  MpeAMeT TMOJA  BO3ACHCTBHEM  BIarud  IMOKPBHIBACTCS
pPKABYMHOM, OMABIINE JIUCThS JIEPEBbEB IIOCTEIICHHO UCTICBAIOT,
MpeBpalasch B MEPEerHOW, W T.n. Pe3ynbTar 3TUX H3MEHEHUH —
MOSIBJICHUE HOBBIX BEILECTB C COBEPIICHHO MHBIMH CBOMCTBaMU. Takoro
poJia MPOIIECCHI HA3BIBAIOTCS XUMUUECKUMU SGTeHUsMU, TIPU KOTOPBIX W3
OIIHMX BEILECTB O00OpasyroTCs JApyrHe, HOBBIE BEIIECTBA, a HayKa,
M3yYaromas MpeBpaIleHNs BEIIEeCTB, HA3BIBACTCS XUMUEL.

Eme JI. . MeHneneeB oOpaTil BHMMAaHHE HAa TO, YTO XUMHS, B
OTIIMYHE OT MHOTHX JIPYTUX HayK (HanmpuMep, OHOJIOrHH WU Teorpadun),
caMa co3JlaeT CBOM mnpenMer uccinenoBaHus. Kak Hukakas apyras
HayKa, OHa SBJISIETCS OJHOBPEMEHHO U HAYKOM, M IPOU3BOJCTBOM.
Xumus Bcerna ObUia Hy)KHA YEJIOBEUECTBY JUISL TOTO, YTOOBI MOTydYarh W3
MIPUPOJIHBIX BEIECTB MAaTepualibl ¢ HEOOXOAUMBIMH JUIS TOBCETHEBHOW
JKU3HU U TIPOU3BOJICTBA CBOMCTBaMU. [lo3TOMY BCe XMMUUECKUE 3HAHUA,
MPUOOPETCHHBIC 32 MHOTUE CTOJICTHS W TPE/ICTABICHHBIC B BHJIC TCOPHIA,
3aKOHOB, METOJIOB, TEXHOJIOTHH, OOBEAMHSCT OJIHA-CTUHCTBEHHAS
HETIpEXO/IAIIasi, TJIaBHAs 3amada XUMHA — TIONYyYCHHWE BEIIECTB C
3a7aHHBIMH CBOMCTBaMH. HO 3TO — MIpOM3BONICTBEHHAS 3a/ada, U, YTOObBI
ee¢ pean30BaTh, HY’)KHO YMETh M3 OJHUX BEIIECTB MPOHM3BOIUTH APYTHE,
T.€. OCYIIIECTBIIATh Ka4eCTBCHHBIC TPEBPAIICHUS BEMIECTB. A TOCKOIBKY
Ka4eCTBO — ATO COBOKYITHOCTH CBOMCTB BEIIIECTBA, TO HEOOXOAMMO 3HATH,
OT Yero 3aBHCAT ITH CBOWCTBA. MHa4Ye roBOpsI, 9YTOOBI PEIINTh HA3BAHHYIO
MIPOU3BOJCTBEHHYIO
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3a7a4y, XMMUS JOJDKHA CIIPABUTHCS C TEOPETHUESCKOM MPo0sIeMoii TeHe3nca
(IpPOMCXOKACHUS) CBOWCTB BEIIECTBA.

Takum 00pa3oM, OCHOBAHHUEM XMMHH BBICTYIIACT OCHOBHAsI JBYCAMHAS
npobneMa — TOy4YEHWE BEIISCTB C 3aJaHHBIMH CBOMCTBaMH (Ha
JIOCTIKEHHE €€ HalpaBJieHa MPOU3BOACTBEHHAS ICSITENIFHOCTh YeI0BeKa) 1
BBISIBIICHHE CIIOCOOOB YIPABJIEHHS! CBOWCTBAMHE BEIIECTBa (HA Pealn3aliio
9TOM 3aj1a4y HallpaBJieHa HAyYHO-FCCIIEI0OBATEhCKAs pa00Ta YUSHBIX).

Cucrtema xumum

OcHOBHas1 JBye[uHas MpodlieMa XHUMHU SBJISETCS CHCTEMOOOPa3yIOIIUM
HayajoM JaHHOM Hayku. OHa BO3HMKJIA B IIIYOOKOH JPEBHOCTH M HE
MOTepsUia CBOCH aKTyaJbHOCTH B HAIM JHW. ECTECTBEHHO, YTO B pa3HbIC
WCTOPUYECKUE SIOXM JlaHHas 3ajauya pellajach IMO-pasHOMY, TaK Kak
CIOCOOBI €€ pEelICHUs] 3aBHUCAT OT YPOBHS MATepPUAIBLHOW M JTyXOBHOM
KyJBTYpbl OOIIECTBA, a TAKKE BHYTPCHHUX 3aKOHOMEPHOCTEH, MPHCYIIUX
XOJIly Hay4HOT'O TMO3HaHWs. J[0OCTaTOUHO CKa3aTh, YTO W3TOTOBJICHUE TAKHX
MaTepralioB, Kak, HampuMep, CTEKIO0 W KEepaMHKa, KPacKd M JYIIKCThIC
BEILIECTBA, B APEBHOCTH OCYILIECTRILIIOCH COBEPIIICHHO MHaue, yeM B X VIII B.
Y TIO3KE.

Bakuetieli 0COOCHHOCTBIO OCHOBHOM TIPOOJIEMBI XUMHU SIBIISICTCS TO,
YTO OHA MMEET BCETO YEThIPEe CIoco0a pemieHrs1. Peus mpu 3ToM uaeT He o
YAaCTHBIX METOJ[aX M3YUCHHS TPEBPAICHII BEIIECTB — WX MHOXECTBO, a O
caMbIX OOIMIMX Croco0aX peIIeHUs] BOIPOCa: OT YEro, ot Kakux (hakTopoB
3aBHCST CBOMCTBA BEIIECTB. A 3aBHCAT OHU OT YeThIPeX (DaAKTOPOB:

1) OT 3JIEMEHTHOTO M MOJIEKYJISIPHOTO COCTaBa BEIIECTBA;

2) CTPYKTYpbI MOJICKYJI BEIICCTBA,

3) TepMOAMHAMHWYECKUX W KHMHETHYECKUX (HAIM4Ke KaTaau3aTOpOB M
WHTAOWTOPOB, BO3JCHCTBIE MaTepraia CTCHOK COCYIOB M T.JI.) YCIIOBUH, B
KOTOPBIX BEIIESCTBO HAXOAUTCS B TIPOIIECCE XUMHUICCKOM PEAKITUM;

4) BBICOTHI XUMHYECKOM OpraHH3allii BEIICCTRA.

[TockombKy CIIOCOOBI pEIICHHS OCHOBHOH TIPOOJIEMBI  XWMHH
MOSIBIISUTHCH TIOCJIEJI0BATENILHO, TO B HICTOPUU XUMHH MOYHO BBIJICIIUTh
YeThIpe TIOCIIEIOBATEILHO CMEHSIBIIIMX JIPYT Jipyra 3tana. B To ke Bpems
C KaXIbIM W3 HAa3BaHHBIX CHOCOOOB PEHICHHsS] OCHOBHOU MPOOIEeMBI
XUMHH CBsi3aHa COOCTBEHHAs KOHIENTyaJlbHAs CUCTEMa 3HaHWUN. OJTH
YeThIpe KOHIICTITYaJIbHBIX CHCTEMBI 3HAHHS HAXOMSTCS B OTHOIICHUSIX
uepapxun (cyOopmuHanuu). B cuctemMe XMMUM OHU  SIBJISFOTCS
MOJICUCTEMAaMHt, TaK JK€ KaK caMa XHMHUS TpEACTaBIsSeT COOOM
MOJICUCTEMY E€CTECTBO3HAHMS B I1eJIoM. KOHIENnTyanbHBIE CHCTEMBI
XMMUU MOXKHO TIPE/ICTaBUTh HATJISTHO B BHJIE CXEMBI.

Cepennna XX Beka 4. DBOJIIOLIMOHHAS XUMUS

XX Bek 3. Y4eHue o XUMHUYECKHX MpoLIEccax
XIX Bex 2. CIpyKTypHasi XUMHUS

XVII Bex 1. YueHnue o cocTaBe BeIeCTBa
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B Pa3BUTHHU XUMHHU IMPOHUCXOAUT HE CMCHA, a4 CTPOIr0 3aKOHOMECPHOCE,
MOCIIEZIOBATEIbHOE TMOSIBIICHHE KOHIENTYadbHBIX CHUCTeM. Ilpu 3TOM
KakJasi BHOBb IOSBIIIONIANACS CHCTEMa HE OTpHUIAeT IMPEabIIyIIyio, a,
HAa00OpOT, OIUPAETCS HAa Hee M BKIIOYAeT B ceOs B IpeoOpa30BaHHOM
Buzge. Takum oOpa3oMm, GOpMHpYEeTCS CUCTEMa XHMHH — €JIUHAs
LIEJIOCTHOCTh BCEX XHMHYECKMX 3HAHWH, KOTOPHIE BO3HHKAIOT M
CYIIIECTBYIOT HE OTAEIHHO APYT OT Apyra, a B TECHOH B3aMMOCBS3H,
JOTIOJTHSAIOT JIPYT Apyra U OOBeNUHSIOTCA B KOHIIETITYalbHBIE CHCTEMBI
XMMHUYECKUX 3HAHHMM, KOTOPBIE HAXOISATCA MEXIY COOOH B OTHOIICHHUSX
HEPAPXUH.

8.2. MNepBbIN ypoBEHb XUMUYECKOrO 3HAHUS.
Y4yeHue o cocTaBe BellecTBa

[TepBrIiif TIO-HACTOSIIEMY JCHCTBEHHBIN CTIIOCO0 pPEIICHUS TPOOJIECMBI
TIPONCXOXICHUS CBOMCTB BemecTBa mosBwicss B XVII B. B paborax
aHrmiickoro ydeHoro P. boins. Ero wuccrnenoBaHvs mMOKa3aiu, YTO
KadecTBa M CBOWCTBA TeNl HE WMEIOT aOCOIFOTHOTO XapaKTepa M 3aBUCST
OT TOTO, M3 KAaKUX XMMHYECKHAX DJIEMEHTOB JTH Tellda COCTaBJICHBL Y
Boiins HanMeHBIIUME YaCTUYKaMH BEIIIECTBA OKA3BIBAIINCH HEOCS3aeMBbIe
OpraHaMy YyBCTB MeEJIbUANIINE CTPYKTYPbl — aTOMBI, WU, KaK OH UX
Ha3bpIBaJl, minima naturalia. DTH YacTUIBI MOTJIM CBS3BIBATHCS JPYT C
apyrom, oOpasys Ooliee KpYMHBIE COCOUHEHHS — KJIAacTephl, IO
TepMuHOioruu boitns. Cesi3p yacTHIl B KjacTepax Oblia JIOCTATOYHO
MPOYHOH, ¥ TMO3TOMY KIACTEePhl CaMH OBUIM HEBUIUMBIMHU TJIa3y
KUPIAYUKAMHU  JUISL  TIOCTPOCHUS PEaNTbHBIX (U3MUECKuX Tel. B
3aBHCUMOCTH OT 00beMa U (POPMBI KIIACTEPOB, OT TOTO, HAXOAMIHCH JI
OHH B JIBWKEHHUU WJIA TIOKOWJIVCH, 3aBUCEITH W CBOMCTBA ITPUPOIHBIX TEI.
CeromHsi MBI BMECTO TEPMHHA «KJIACTEP» WCIIONB3yeM TMOHSATHE
«MOJIEKYIIa.

B nepuog ¢ cepenunnt XV11 B. 10 nepBoii noiounbl XIX B. yueHue
0 COCTaBe BEIIeCTBa MPEACTABIUIO COOOW BCIO TOTIAIIHIOW XHUMHUIO.
Ono  cymectByeT H  CeroiHs, NPEACTaBIAs Cco00M  mepBylo
KOHIENTYAIbHYI0 CHUCTeMYy XHMMHU. Ha 3TOM ypoOBHE XHMHUYECKOTO
3HaHWsI YYCHBIC pEHIATM W PEIIaloT TPU BaKHEUIIME MPOOIESMBL:
XUMHAYECKOTO 3JI€MEHTa, XUMUYECKOIO COSAMHEHUS U 3a/ady CO3JIaHUs
HOBBIX MaTE€pPHAJIOB C HCIOJB30BAHUEM BHOBb OTKPBITHIX XUMHUYECKUX
JJIEMEHTOB.

KoHuenuma XxmMmnyeckoro arieMeHTa

KoHuenmuss XUMHUYECKOTrO0 »HIIEMEHTA TMOSBUIACh B XHMHH Kak
Pe3yabTAT CTPEMIICHUS YEJIOBEKa OOHAPYKHUTH IMEPBOAIEMEHT ITPHUPO/IBL.
KopHu pemienust mannoi npoOneMsl yxomsat B JpeBHroro ['penuto, re
BO3HUKJIIM YYEHHUS O TEPBORJIEMEHTaX MPHUPOIbl. TaMm ke BO3HUKIA U
ATOMHUCTHYECKasl KOHIICIIU NPUPOIb, Bo3poxkaeHHas B HoBoe Bpemst
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B xumuu P. Boiiiem. VIMEHHO OH TIOJIOXKWJT HA4yajlo COBPEMEHHOMY
MPEACTABICHHIO 0 XUMHUYECKOM 3JIEMEHTE KaK O MPOCTOM Tejie, mpeaeiie
XUMHYECKOTO Pa3IoKEHUs BEIIeCTBa, MEPEexXosieM 0e3 M3MEHEHHUS W3
COCTaBa OJTHOTO CIIOKHOTO Teja B IPYToe.

Ho eme menplii BeK MOCIE 3TOTO XUMHKH JIElalld OIIMOKHA B
BEIICTICHUH XMMHYECKUX AJIEMEHTOB. Jlero B ToM, 4To, ChopMyIHpOBaB
MTOHATHE XMMHYECKOTO 3JIEMEHTa, XUMHUKH eITle He 3HAIM HU OJHOTO U3
HUX. CTpeMsCh TIOMYYHUTh JJIEMEHTHI B YUCTOM BHJIE, OHU TIOJIH30BAJIHChH
CUMTABIIAMCS TOTJa YHHUBEPCATBLHBIM METOOM NPOKAJUBAHUA, U
OKaJIMHY IIpUHHMAJIU 3a YUCTBIA DJIEMEHT. Tak 4YTO HM3BECTHEIE TOTAa
MeTaJlJIbl — JKeJIe30, Me/ib, CBHHEI] — MNPUHUMAJIA 3a CJIOXKHBIE Tena,
COCTOSBIINE M3 COOTBETCTBYIOLIEIO 3jieMeHTa U (uorucrona. OmHako
MMEHHO (DJIOTHCTOHHAs TeEOpHs, JIOXKHAs 10 CYTH, OKa3ajlach
JBUTATEIeM MHOTHX HCCICIOBAaHHUM, MPUBEIIINX B UTOre K MCTUHHBIM
BBIBOJIAM.

Ototr BeIBOA OblT caemaH JI.J. MeHnmeneeBbIM, TOKa3aBIINM, UYTO
CBOMCTBAa XMMHYECKOTO JJIEMEHTA 3aBHCAT OT MECTa JAaHHOTO aToMa B
nepuoandeckoit cucreme. CamM MeHzelneeB ONpEACIsI 3TO MECTO IO
aToMHO# Macce, HO B XX B. OBLITIO BEISICHEHO, YTO MOPSAKOBEIN HOMEP
JJIEMEHTa 3aBHICHT HE OT aTOMHOI MacChl, a OT 3apsia aTOMHOTO sapa 1
KOJIMYECTBA DJIEKTPOHOB. B HacTosmee BpeMs H3BECTHO, YTO aTOM
MPEICTABIICT COOOH CIIOKHYIO KBaHTOBO-MEXAHHYECKYIO CHCTEMY,
COCTOSIIYI0 M3 TIOJOKUTENBHO 3apsHKEHHOTO sJpa W OTPHUIIATEIIBHO
3apsHKCHHOM  DJIEKTPOHHOM — 000J0YKH.  BBIACHEHBI  0COOCHHOCTH
CTPOCHHS 3JICKTPOHHBIX OPOHTAJCH aTOMOB BCEX 3JIEMEHTOB M ocolas
pOIIb  BHEIIHETO JJIEKTPOHHOTO YPOBHSA aTroMa, OT KOJIHYECTBA
3JIEKTPOHOB B KOTOPOM 3aBHCHUT PEaKIIMOHHAS CITOCOOHOCTh 3JICMEHTA —
XUMHYECKas aKTHBHOCTH BEIECTBA, YUUTHIBAIOMAS KaK pazHOOOpasue
peakui, BO3MOXKHBIX JJIT JAHHOTO BEIIECTBA, TaK M WX CKOPOCTE.
HanbGonee akTUBHBIMH C XHMHYCCKOH TOYKH 3pEHHS  SIBIISIOTCS
JJIEMEHTHI, WMEIOIIME MHHAMAIBHYIO aTOMHYI0 Maccy u  6—7
3JICKTPOHOB HA BHEIIIHEM 3JICKTPOHHOM YPOBHE ((TOp, XJIOP, KHCIOPO).
DTO CBS3aHO C TEM, UYTO OHH CTPEMSTCS JOCTPOHUTH CBOIO JICKTPOHHYIO
000JIOUKY MyTeM MPHCOSANHEHUS HEAOCTAIOIIEr0 YHCa DIIEKTPOHOB.
Taxoxke OONBIION PEAKIIMOHHONW CIIOCOOHOCTBIO OTIUYAIOTCS METAILIBI,
oOanaroniye OOJIBIION aTOMHON Maccoi U UMeroIue 1—2 3ieKTpoHa
Ha BHEIIIHEM JJIEKTPOHHOM YPOBHE (Oapuii, 1e3uii), CTpeMsIIIrecs OTIaTh
HX JUISI €T0 IOCTPOHKH.

CoBpeMEHHBIH OKP Y KaAIOIHIH YeoBeKa MHP 3aII0JIHCH
MHOTOYHICIICHHBIMHA ~ COCMUHCHUSMH, OOpa30BaHHBIMH  3JIEMEHTaMH
nepuoandeckor cucreMbl MenpaeneeBa. Bo BpemeHa camoro MeHzeneeBa
OBLTO M3BECTHO Bcero 62 xumudeckux 31eMenTa. B 30-e rr. XX B. Tabnmiia
MenzeneeBa BKIroYajga 88 JJIEMEHTOB, a BCEro B HEM ObLIO 92 KIIETKH
(anemenT nog HomepoM 92 — 310 ypaH). Cerogas Hayke u3BecTHO 110
XUMHAYECKUX DJIeMEHTOB (37eMeHT 109 momydrn Ha3zBaHHE MEHTHEpPUH,
110-#1 sjaeMeHT ele He MMeeT O(HMIMAILHOIO HA3BaHHs), M XHMHKOB
MIPOIOJDKACT BOJHOBATh BOIIPOC, CKOJBKO BCETO DJICMEHTOB B TaOIIHIIC
Menpeneena.
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[Ipeanonaraercs, 4To Ha MEPBOHAYATLHON CTaJAMM PAa3BUTHS 3eMJIU
CYIIECTBOBAJIM TPAHCYPAHOBBIC JIEMEHTHI C MOPSIIKOBBIMUA HOMEpPAMH JI0
106-ro. Takue 37I€MEHTHI WMENU HEOOJNBIIYIO TPOIOJDKUTEILHOCT
JKU3HA TI0 CPAaBHEHHIO C BO3PAacTOM 3eMJIM W ITO3TOMY ITOJTHOCTBIO
pacmajirch, He COXPaHUBIINCH 0 HAMMX JHEH. CaMbIM TOJTOXUBYIIIM
3JIEMEHTOM W3 JAHHOW TI'PYIINbl OKa3ajcs IUIYTOHUM-244 ¢ mepuoaoM
nonrypacnanga 82,2 MiH. JteT. B 1971 r. u3 MuHepaa 6acTHE3UTa yaaaoch
BBICTINTh HEKOTOPOE KOJIMYECTBO aTOMOB JTOro »jeMeHTa. Ho B
OCHOBHOM BC€ TPAHCYPAaHOBBIE  DJIEMCHTHI  OBUIM  ITOJTyYEHBI
UCKYCCTBEHHBIM myTeM. B 1940 r. ObUI CHHTE3UPOBaH HENTYHHIA, TOCIIC
3TOro OBUIM 3aperHCTPUPOBAHBI €ile 15 TPaHCYpaHOBBIX JIEMEHTOB C
Homepamu 110 107-ro.

TpaHcypaHOBbIE 3JIEMEHTHI C aTOMHBIMH HoMepamu 10 100-ro
MOXKHO TMOJIYYHUTh B SCPHOM PEAKTOpe MyTeM OOMOapIUpPOBKH SIep
u3oTomna ypana-238 HelitpoHamu. bonee TsKenble AIEMEHTHI MOMy4YaroT
TOJILKO B YCKOPHTEISIX B OUYEHb HE3HAUYHTEIBHBIX KojimdecTBax. Jlims
3TOro ypaH OOMOapAMpyIOT WOHAMH KCEHOHA, TafOJUHHSI, CaMapHs,
rapHUs WM caMoro ypaHa. B pe3yiapTare 3TOro 00pa3yroTcs OYCHBb
TSDKETIBIE TIPOMEXKYTOUHBIEC spa. Ho Takwe peakIime cTaad BO3MOYKHBI
gumb ¢ 1971 1., Korma MOSBHIIMCH HOBBIE MOIIMHBIC YCKOPHTEIH,
CIIOCOOHBIE Pa30THATH TSDKEINTbIE HOHBI 10 BRICOKUX YHEPTHIA.

CoBpeMeHHass TEOpHsl TO3BOJSET C  OOJBIIOW  BEPOSTHOCTHIO
paccuMTaTh CTAOMILHOCTh CBEPXTSKEIIBIX IEMEHTOB M MPEACKa3aTh X
(hu3uUecKrue U XMMUYECKUE CBOMCTBA. [109TOMY XMMHKHU MpeIonaraor,
YTO JJIEMEHTHl C TOPSIKOBEIMH HOMepamMu Mexnay 114-m u 164-m
JIOJDKHBI 00J1aJIaTh HEOXKUIAHHO BBICOKOW CTaOWMIBHOCTBIO. CunTaercs,
YTO B paliOHE 3TUX IMOPSIKOBHIX HOMEPOB B TEPHOIMUECKON CHCTEME
JIOJDKEH CYIIECTBOBAaTh TaK Ha3bIBAEMBIM OCTPOBOK CTaOMIIBHOCTH, Ha
KOTOPOM BO3MOJKHO MOJTY4EHHE H30TOIOB C IEPHOIOM monypacmaza 10°
neT. BepxHssa rpaHUIia cTaOMILHOCTH TOJDKHA MPHOIIKATECS K HOMEPY
174. Ecnu 3TH 3JEMEHThl OyAyT IOJIYYEHBI, TO WX MOXHO Oymer
HCITOJIb30BaTh B NMPOMBINIICHHOM MPOU3BOJICTBE M 3HEpretuke. Ho mms
WX CHHTE3a HYXXHBI HOBBIC SKCIICPUMCHTAIILHBIC METOJIbI U TEXHUUCCKUC
CpeICTBa.

XUMHYECKUM 3JIEMEHTOM Ha3bIBAIOT BCE aTOMBI, HMEIOIIINE
OJIMHAKOBBIN 3apsi Aapa.

Oco00ii  pa3HOBUIHOCTHIO XUMHYECKUX 3JIEMCHTOB  SIBIISIOTCS
u30monvl, y KOTOPBIX sJpa aTOMOB OTJIMYAIOTCS YUCIOM HEHTPOHOB
(mosTOMy y HHMX pa3Has aTOMHas Macca), HO COJepXkaT OJUHAKOBOC
YHCIO TPOTOHOB M TIOATOMY 3aHUMAOT OJHO U TO K€ MECTO B
MEPUOINIECKON CHUCTEME DJICMEHTOB. TepMHH «M30TOM» ObUI BBEICH B
1910 r. ®penepukom Comy, U3BECTHBIM AHTIMHCKUM PATHOXUMUKOM,
maypeatoM  HoOeneBckod — IpeMHH. Paznmmuaror  cTaOMIIBHBIC
(ycToifunBbie) U HeCTAOMIBHEIE (PaIHOAKTUBHBIC) H30TOIIBI.
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C MOMCHTa OTKPLITHUA H30TOIIOB HaH6OJ’H:HIPII>i HUHTEPEC BBI3BAJIN
paauoOaKTHUBHBIC M30TOIIbI, KOTOPBLIC CTAJIM HIMPOKO HMCIIOJIB30BaATLCA B
aTOMHOM JHEpPreTHKe, MpUOOPOCTPOSHUH, MEAMIMHE H T.O0. B
HACTOSIIEee BpPEeMS BBITYCKACTCS OTPOMHOE KOJHMUYECTBO Pa3IHMUHBIX
PHOOPOB, COAEPKAIMMUX PATHOAKTHBHBIE W30TONBL. OHH CITy)KaT IS
oTIpeieTICHAS TUIOTHOCTH, OJHOPOIHOCTH, THTPOCKOITUIHOCTH B JPYTHX
XapaKTePHUCTHK MaTePHAIIOB.

JIOBOJBHO IIUPOKO HCIIOIB3YETCS Meno0 MEYeHbIX amomos, KOTOPBIH
TTO3BOJIIET MPOCIICANTD 3a MepeMEIIeHHEM XUMUISCKUX COCAMHEHWHA TIpH
(PM3MYECKHX, XUMHUYECKUX U OMOJIOTHYECKHX mporeccax s 3Toro B
HCCIICIyeMOe  BCIIECTBO  BBOAATCA  PAJUOAKTUBHBIE  HM30TOIBI
OIPEICIICHHBIX AJICMEHTOB U BEIICTCS HAOJIIOJICHUE 32 MX TPOABHKCHUEM.
Tax MOXHO TPOCIEIUTh 3a IPEBPAIlCHUEM BEIIECTB KaK B JOMEHHOMN
MeYH, TaK M B KHBOM OpraHmsMe. Hampumep, ¢ IMOMOIIBIO H30TOIA
KHCIIOpoaa-18 crajo BO3MOXHBIM BBIICHEHHE MeEXaHHM3Ma JIBIXaHHS
JKUBBIX OPTaHU3MOB.

B MenumnuHe ¢ MOMOIIBIO pagOaKTHBHBIX M30TOIMOB JIeUaT MHOTHE
3a00JIeBaHHsg, B TOM 4YHUCJE OHKoJiorudeckme. Kpome Toro, Oarapen
HEOONBIIOW MOIMHOCTH HA HM30TONAX INTyTOHHMSA-238 W Kiopua-224
MPUMEHSIIOTCS B TIpuHOOpax Ui CcTaOWIM3aliud pHTMa cepaua. B
XUMHUYCCKON  TPOMBINIJICHHOCTH  W30TONBI  HCIIOJNB3YIOTCS IS
00JTyYeHHs MOJIMATUICHA U JPYTHX MOJUMEPOB C LEIbIO MOBBIIICHHS HX
TEPMOCTOHKOCTH U IPOYHOCTH.

Takum 00pa3oM, MpaBUIBHOE HCIOJIB30BAHHE PATHOAKTHBHBIX
M30TOIOB MTPUHOCUT HECOMHEHHYIO IOJIb3Y deaoBedecTBy. K coxkanenuro,
B TOCIEAHES BpeMs 00 3TOM CTaiu 3a0bIBaTh, BCE MEHBIIE IOBEPSSI
pamuaim, KOTOpash —acCOIMUPYeTCcs C aroMHOW OoMOoW  wiu
UepHOOBLIBCKOM ~ KaracTpodoil.  3a0bITBI  T€  BpeMeHa, Korja
pPamiOaKTUBHOCTh W PEHTTCHOBCKOE W3IYYCHHE OBLUIM TOJNBKO YTO
OTKPBITHI M WX TIOCUMTAIN IMaHareel B MemuitmHe. Mano KTO ITOMHHT O
TOM, 4To B Hadajge XX B. B cBOOOJHOH mponmake ObUIM pagucBBIC
TIOYIIIKH, PamdOaKTHBHAS 3yOHas Tacta M KOCMETHKA, CUYMTABIITHECS
TIOJIC3HBIMH 7151 3710pOBhs. Yike B 20—30-e rT. XX B. TOSBWINCH TIEPBBIC
CBUJICTENILCTBA TOrO, YTO PAAMOAKTHBHOE M3IyYCHHE HEOJIArOMpPHSITHO
BJIMSET Ha JKHBBIC OPraHM3MBbI, BBI3bIBAas T'€HETHYECCKHE W3MCHEHUS —
MyTalli, a TaKKe pa3IM4HbIe BHABI OHKOJOTMYCCKHMX 3a00JIeBaHMIA.
IlocnenctBusi aromMHOM OoMOapmupoBkHM XupocuMbl H  Haracaku
MOATBEPAWIM O3TH  BBIBOABL  I[l09TOMy COBpEMEHHAs MEIHIIMHA
JIBOMCTBEHHO OTHOCHTCA K paguanun. C OZHOH CTOPOHBI, TOBOPUTCS, UTO
TOJILKO B MAaJIBIX N103aX paauarws Oe3omacHa (B TMPUPOAE CYIIECTBYET
©CTECTBEHHBIM PAJUOAKTUBHBIA (DOH), C APYrod — TNPOJOIDKAIOT
WCTIONIb30BaTh PEHTTEHOBCKOE OOCTEIOBaHKE U JIYYCBYIO TEpalmio B
JIc4eOHBIX TIEIISIX.

KoHuenuus Xxummnyeckux coeamHeHumn

ﬂOJ’Il" 0€ BpCMs XHMHUKH OMIIMPpUYCCKHUM IIYTEM OIPCACIAIN, YTO
OTHOCHUTCA K XMMHUYCCKUM COCIUMHCHHUAM, @ UYTO — K IIPOCTBIM TECJIaM
NI
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cvecsaM. Eme B Hawane XIX B. XK. Ilpycr chopmymupoBan szaxou
NOCMOSHCMBA ~ COCMasd, B COOTBETCTBMM C  KOTOPHIM  JF0OOE
WHIMBUIYaJIbHOE  XUMHYECKOE  COCAMHEHHE  O00JaJaeT  CTPOro
OTIpE/IeTICHHBIM, HEU3MEHHBIM COCTABOM — TIPOYHBIM MPHUTHKEHHEM
COCTaBHBIX 4YacTe (aTOMOB) M T€M CaMbIM OTJIMYAeTCI OT CMECEM.
Taxxe [IpycT ycTaHOBHI, YTO BCAKOE YHCTOE BEIIECTBO HE3aBUCHMO OT
€ro TMPOHCXOXKIEHHUA W Ccrocoba IMONydeHUs] UMeeT OJUH M TOT IKe
COCTaB.

Teopetnyeckoe oOocHOBaHWe 3akoHa Ilpycra Oputo mamo JIk.
[ansToHOM B 3aKkone Kpammuwvix omHouienui. COIJaCHO 3TOMY 3aKOHY
COCTaB JII00Or0 BEIIECTBA MOXKHO MPEJCTABUTH KaK MPOCTYI0 (GopMylly, a
9KBHUBAJICHTHBIE COCTABHBIE YaCTH MOJIEKYJIBI — aTOMbI, 0003HAYaBIINECS
COOTBETCTBYIOIIMMH CUMBOJIAMH, MOTJIH 3aMeIaThCs HA JPYTHE aTOMBI.

Ilocne 3TOrO AOATO CUMUTANH, YTO COCTAB XHMHUYECKOTO COETUHEHUS
MOJKET OBITh TOJBKO MOCTOSHHBIM. HO nanbHeliiee pa3BUTHE XUMHU U
M3ydeHue Bce OOJNBIIer0 YHcia COCTUHEHWHA MPUBOIWIA XUMHKOB K
MBICJIH, YTO HapsIy C BEIIECTBAMH, MUMEIOIINMHU TIOCTOSHHBIA COCTaB,
CYIIECTBYIOT €IIle ¥ COeTMHEHUS MePEMEHHOTO COCTaBa, WA OEepPTOIIIH-
Il B pesynpraTe ObUIM MEPEOCMBICTICHBI MTPEACTABICHAS O MOJIEKYJE B
nemoM. Moliekysod, Kak M NpexIe, MPOoJODKaIM  Ha3bIBaTh
HAaUMEHBIITYI0 YaCTHUKY BEI[ECTBA, CIIOCOOHYIO OTIPEEIISTh €T0 CBOHCTBA
U CYILIECTBOBaTh caMocTosTeNbHO. Ho B XX B. OblIa MOHSATA CYIIHOCTH
XUMHUYECKOW  CBSI3M, KOTOpas cTaja TIOHMMAaThCsi Kak  BHUJ
B3aMMOJICHCTBHSI MKy AarOMaMH H  aTOMHO-MOJICKYJISPHBIMHU
YacTUIIaMU, OOYCJIOBICHHBIH COBMECTHBIM  HCIIOJB30BAaHHUEM  HX
91eKTpoHOB. CyYIIECTBYIOT KOBA-JICHTHBIEC TOJIAPHBIC, KOBAJICHTHBIC
HETOJISIPHBIC HMOHHBIC, BOMOPOIHBIE M METAUTUYECKUEC XHMHUYCCKUC
CBSI3M, OTJUYAIONIMECS XapaKTepoM (PH3HMUECKOTO B3aWMOICHCTBUS
YaCTHII MEXTy COOOiA.

IlosTroMy Temeps MO XMMHYECKHM COEIUHEHHMEM TITOHUMAIOT
OTIPENIETIEHHOE BEIIECTBO, COCTOSIIEE W3 OJHOTO WIIM HECKOJBKHX
XUMHAYECKHUX DJIEMEHTOB, aTOMBI KOTOPBIX 32 CYET B3aMMOJICHCTBHS APYT
C JpyroM OOBEOMHEHHI B YaCTHIy, OOJamaronIyr0 yCTOMYMBOU
CTPYKTYPOH — MOJIEKYJTY, KOMIUIEKC, MOHOKPHCTAJLJI WJIK MHOM arperar.

I'Ipo6nema co3aaHuA HOBbLIX MaTepuarnoB

Ha cerompsmanii neHs Hayke wu3BecTHO 110 XuMudgeckumx
JJIEMEHTOB, HO TIO YIEIFHOMY BECy OHH pacIpelelieHbl KpaiHe
HepaBHOMepHO. Tak, 98,6% maccel Gu3nIecKl TOCTYITHOTO CII0s 3eMITH
COCTaBIISIIOT BCETO BOCEMBb XMMHYECKUX DIIEMEHTOB: Kuciopon (47%),
KkpeMHui (27,5), amomuawii (8,8), xemneso (4,6), kameiuit (3,6), HaTpuit
(2,6), xammii (2,5), marmmii (2,1). OmHako Bce OTH DIEMEHTHI
WCTIONB3YIOTCS HEMPONOPIIOHANbHO. Hampumep, jxerne3a coaep uTcs B
3emuie B Ba
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paza MeHbiie, uyeM amomuHua. OpHako mis Oomee 95% Bcex
METAJUTUUSCKUX W3JICTMI M3TOTABIIMBAOTCS U3 JKENE30PYIHOTO ChIPHS.
[TosToMy nJisi COBpEMEHHOM XUMHUM Ba)KHEWINICH 3amauei sIBIsSETCA
panroHaIbHOE UCTIOTBb30BaHNE MMEIOIUXCS PecypcoB. st 3Toro Hy»HO
WCTIONIb30BATh XUMHUYECKHE AIEMEHTHI B IIPOU3BOJICTBE B COOTBETCTBHUH C
WX pealbHBIMH pPEeCcypcaMH B TIPUPOJE, 3aMEHUTH JCe(UINTHOE CHIPhE
UMEIOIINMCS B W300WINM, YTHJIM3UPOBATH OTXOABl W HCIIOE30BATh
BTOPHYHOE CHIPBE.

CerozHa Ha CMEHy CTapblM MaTepualiaM TPHUXOIAT HOBBIE. JTO
CBSI3aHO C TEM, YTO HOBbIE MaTepuaisl Oosee 3Q(EKTHBHBL, YeM CTaphbIe.
Kpome Toro, Hy»XHO MCKaTh 3aMEHUTEIM TPAJMIIMOHHBIM BUJIaM CHIPbSI.
IMosToMy WuccenoBaHMsS YYCHBIX HANpaBJIEeHBl Ha M3Y4YCHHE U
UCTIONIb30BAHNE CHIIMKATOB, KOTOPBIE COCTABISIOT 97% Macchl 3eMHOM
KOpBI. VIMEHHO OHHM JIOJKHBI CTaTh OCHOBHBIM CHIPHEM JIJISI TPOM3BOICTBA
BCEX CTPOUTEIBHBIX MaTEPHAIOB U MONy(haOpHKaTOB MPU U3TOTOBJICHUN
KEepPaMHKH, CIOCOOHOH KOHKYPHUPOBATh C METaJNIaMHU.

BrrManre XMMHUKOB K METalIaM ¥ KepaMuKe He CIy4ailHO, UMEHHO
oHN cocTaBIsIOT Ha 90% COBpPEMEHHYI0 MaTepHaIbHO-TEXHUYECKYIO
0a3y pou3BoICTBA. B Mupe exeromHo BhIUIaBisgeTcss okoio 600 MiH. T
Meramra — Oonee 150 Kr Ha KaXIOTo >KUTENs IDIaHeTH. [IpmmepHO
CTONBKO JK€ TPOW3BOMUTCA ¥ KEepaMHUKH BMecTe ¢ KupnmdoM. Ho
METAJUIOB HE TaK MHOTO, KPOME TOrO, UX M3TOTOBJICHHE OOXOIUTCS B
COTHH U TBHICSYH Pa3 JOPOXKE, UYeM IMOJyYCHUE KepaMUKH. PazHuia B Ux
CTOUMOCTH JI0 HEJIABHETO BPEMEHH HUKOTO0 OCOOCHHO HE BOJHOBAIA, TaK
KaK KaXIplii MaTepHUal UMENl CBOE CTPOrO OIpPEIEICHHOS Ha3HAYCHUE.
Opnako Onarozapsl pa3sBUTHIO XHMHHM OTKpBIBaeTCs BCe OOJIbIle
BO3MOXKHOCTEH  JUIsl  3aMEHbl MeTaula  Kepamukod. OueBHIHOE
MPEUMYIIECTBO KEPAMHUKH COCTOMT B TOM, YTO €€ IOTHOCTh Ha 40%
HIDKE, YeM IDIOTHOCTh METAJUIOB. JTO TIO3BOJSIET COOTBETCTBEHHO
CHI3UTh MAacCy HM3TOTOBISIEMBIX M3 KEPaMHKH JAeTallel. A HCIIONb3ys B
MIPOM3BOACTBE KEPAMUKN TaKHe XUMHUYECKHE JIEMEHTHI, KaK [IUPKOHUH,
THTaH, OOp, TepPMaHWH, XPOM, MOJHMOAEH, BOILGPaM W Ap., MOXKHO
MOJTYYaTh KEPAMUYECKUE M3/IETHS C 3apaHee 3aJaHHBIMH CBOHCTBaMH.

Tak, CTEKIO J0JITOe BpEeMs HCIIOIb30BAIOCH JIMIIb B KAyeCTBE
VKpAIlleHUH, W3 HEro W3roTaBIMBAIMCh OYCHHBI. 3aTeM U3 CTEKJa CTalld
W3rOTaBIIMBATh MOCY/Ty, OKOHHBIEe cTeka u T.J. K XX B. Hay4mimch yxe
BBITUIABIIATE CTEKIIO Ooiee 800 pa3HOBUIHOCTEH, U3 HETO JIeNalId OKOJIO
43 TeICSY pazMuMuHBIX m3Aenui. Ho cTexno o0namano cepbe3HbIM
HEJIOCTATKOM — OHO OBLIO XPYIKHM, W3JICUs U3 HETO JISTKO OWIKNCh U
nomaiuck. [Toaromy BakHelIel 3ajjaueil y4eHbIX U UHKEHEpOB B XX B.
CTaJIO TIOJy4YeHrne HEOBIOMIETOCs CTEeKIIa. DTO CTANI0 BO3ZMOXKHBIM TOCHE
Toro, kak B 20—30-e¢ rr. XX B. ObUIa BBIICHEHA ero cTpykTypa. Ilocie
3TOTO TOSBHJIACH BOBMOXKHOCTH JIENIaTh CTEKIIO HE TOJHKO HEOBIOIIIIMCS,
HO ¥ YKapOTIPOYHBIM, CIOCOOHBIM BBIIEPKUBATH IMEpPEnaabl TeMIepaTyp
ot 1000°C mo xomHaTHOW TemriepaTypbl. KpoMe Toro, ObUIO IOTydeHO
CTEK-
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JI0, KOTOpOE€ MOXKHO 0OpabOaTeiBaTh, KakK OOBIUHBIA MeTaml. A
KOMITO3UIITMOHHBIC MaTcpHralibl, HU3TOTOBJICHHBIC u3 XUMHUYCCKU
00pabOTaHHOTO CTEKJIA CO CIIOSMM ILUIACTHKA, OO0JAJar0T MPOYHOCTHIO
MeTaimia (OpoHectekio). CTekila ¢ HanbUIEHHBIM HA HHX TOHKHUM CJIOEM
MeTaUla JICTOM 3aJCPKHUBAIOT JIYYH TMASIIEr0 COJHIA, a 3UMOM
COXPAHSIOT TETLIO.

[Ipon3BoawTCcs  OTPOMHOE  KOJHMYECTBO  CTEKIOBOJIOKHUCTBIX
MaTepraioB, KOTOPBIC HCIONB3YIOTCS I apMHUPOBAHUS, OTICIKH,
CKJICUBaHUS, ICKOPUPOBAHMS, HW30JHMpOBaHWS W T.Mm. Kpome ToroO,
CTEKJIOBOJIOKHO HCIIOJIL3YETCSI B KAYeCTBE CBETOIIPOBOA, MO KOTOPOMY
MOYHO TIepeAaTh 0OJIBIIOE KOJTHMUSCTBO HH(POPMAIIUH.

Eciu TpaauiimoHHOE CTEKIIO SIBJISICTCS XOPOIIUM H30JIATOPOM, TO B
MOCIICHEE BpEeMs TMOSIBUIOCH CTEKJIO C  IOJYMPOBOAHUKOBBIMH
CBOWCTBaMH, KOTOPOE H3TOTABIMBACTCS METOJIOM TOHKOILICHOYHOM
TeXHOJIOTUHU. Takum 00pa3oM, 00JIaCTh MPUMEHEHUS CTEKJIa MOCTOSHHO
pacimpseTcs, TpaAUIIHOHHBINA MaTeprall IproOpesl HOBBIE CBOHCTRA.

MEeHSIOT B HAIllM THU CBOM CBOMCTBA W CHJIMKATHBIC M KEPAMITUCCKIIC
MaTepHaTbl, TAKKE TABHO M3BECTHBIC YeIoBeKy. 90% BceX MPON3BOIUMBIX
B MHpPE CTPOUTEIHHBIX MATEPHAIOB MPUXOAWTCS Ha CHIMKAaThl. K HuM
OTHOCSATCS JABHO HM3BECTHBIC YEIIOBEKY (CO BPEMEH 3TPYCKOB) OCTOH U
IIEMEHT, a TaKKe COBPEMEHHBIE MaTepPHAIbl — BBICOKOIIPOYHBIN TOIAMED-
OCTOH; OTHEYIOPHBIN OCTOH, BBIICPKUBAIOLINKA TemmepaTypy a0 1800°C;
JICTKMH OCTOH, B KOTOPBI MOXHO 3a0MBaTh TBO3IH; OCTOH C BBICOKUMU
TCTIOU30IUPYIOIIMME CBOMCTBAMU; OSTOH C MAJIBIM BJIarONOTJIOIICHUCM.

TpagunuonHass kepamuka — 93T0 asHe, ¢aphop, KaMeHHas
KepaMHKa, KOTOPYIO TIOJIy4arOT M3 CMECH TJIMHBI, KBaplia W TOJICBOTO
mimara, oOpabOTaHHOM NpU BBICOKOH Temmeparype. M3 kepamuku
M3TOTABIMBAIOTCS KHPIUYHA Pa3HBIX BHIOB, H30JATOPHI, a TaKXKe
pasiFYHBIC BUIBI TOCYIBL. B mociemaee BpeMs Oblia IoTydeHa KepaMHuKa
BBICOKON TEPMHUYECKOM M KOPPO3HMOHHONW CTOMKOCTH M IIPOYHOCTH.
HekoTtopeie kepamMuueckie MaTepHuaabl HAUMHAIOT Pa3pyIIaThCs TOIBKO
pu Temmnepatype Beie /600°C. B cocynax U3 TaKoW KepaMHKH MOYKHO
IUTaBUTh METAJUIBI, M3 HEe MOXKHO JeNlaTh KaMepbl CTOpaHWs It
KOCMHUYECKHX PAKET U JCTAH Il METAJUTOPSIKYIINX HHCTPYMEHTOB. A B
Hadasie 90-x rr. XX B. ObUI CHHTE3UPOBAH KepaMHYCCKUI MaTepHan Ha
OCHOBE OKCHJIOB MEJIH, 00JIa IAFOIUI CBOHCTBOM BBICOKOTEMITEPATYPHOU
CBEPXIIPOBOJIMMOCTA — OH IEPEXOJUT B CBEPXIPOBOJISAIIEE COCTOSHHE
mpu 170 K.

B XX B. Hapsity ¢ TpaIUIIOHHBIMU MaTepUaiaMy TOSIBIJIUCH HOBbIE —
MOJIMMEpHBIE W cUHTeTHYeckne. OHW HaxomIT Bce Ooubplnee
MIPUMEHEHHE, TOTCCHUB TPATUITHOHHBIE MATEPHAITBI.

Ha ocHOBe TpHUPOMHBIX W CHHTETHYECKHX ITOJMMEPOB IOTYJarOT
IJIACTMACChl — MaTepHaibl, CIIOCOOHBIE MPHOOPETATh 3aJaHHYI0 (opMy
MIPY HArpeBaHWW TIOJ] NABIICHHEM MW YCTOHMYMBO COXPAaHATH €€ IOCIIe
oxnaxneHnss. O6acTH PUMEHEHUST TTOJIMMEPOB BeChMa Pa3sHOO0Opa3HbBI
— OT TEKCTWIGHOW TPOMBIIUICHHOCTH JI0 MUKPOIEKTPOHUKH. [ 1aBHOE
JIOCTOMHCTBO J3THX MAaTepuajoB — WX JCIICBU3HA W JICTKOCTh B
nepepadoTKe.
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Kpome TOro, co3manbl miacTMacchl, CliocOOHBIE 3aMEHUTh METAJLIbI,
TEPMOCTOWKHUE TUIACTMACCHI JIJI1 ABUALIMOHHOM W PAKETHOW TEXHUKH.
Bce Oonpmie mmactMacc — UCHOJB3YeTCS B CTPOUTEIBCTBE —
IUIACTMACCOBBIE paMbl, OOJHMIIOBOYHBIE MAaTEpHaNbl, KPOBIS H T.H.
CyIecTBylOT ~ TPOEKTHI  CO3MaHHUS  TONHOCTBIO  IIACTMACCOBBIX
aBTOMOOWJIEH, T.e. JONA IDIacTMAacC II0 CPaBHEHHWIO C MeETaJulaMu
CTaHOBHTCSI BCe OOITBIIIE.

Hacrosimas PEBOIIOLIUSA MPOU30IILIa B TEKCTHUJIHLHOU
MIPOMBIIIJIEHHOCTH, B KOTOPOH YBETMYMBAETCS JOJII HCKYCCTBEHHBIX
TKaHell W cHUHTeTH4YecKux MarepuasioB. bonee 50% coBpeMeHHBIX
BOJIOKOH IIPOU3BOANTCA U3 MAaTCPUAJIOB, CUHTE3MPOBAHHLIX 3a IIOCJICIHNUC
MOJIBEKA, — BHCKO3bI, TIOJIMAMUJIA, TIOJTHAKPIIIOHUTPUIIA U TTOTUI(QUPOB.
Pa3paboTaHbl TEXHOJIOTHMH XUMHYECKOH 0OpaOOTKU W OTACIKU TKaHEH
Y3 HATYpaJbHBIX BOJOKOH — 00paboTka miepcTe A OOCeCIeYCHUs
YCTOWYMBOCTH TIPOTUB MOJIM, YMCHBIIICHUE YCAJKd Marepuaia |
MpUJaHie €My HECMHHAeMOCTH, OOecledeHne AaHTHUCTATHYECKHX,
AHTUMHUKPOOHBIX U TPSI-3€0TTAKABAIOIIUX CBOICTB.

B mnacrosmiee Bpemss XuUMHKH pabOTalOT HaJ CO3IAaHWEM HOBOTO
MTOKOJIEHUS] MCKYCCTBEHHBIX BOJIOKOH CO CBOMCTBAMH, MaKCHMAIbHO
MPUOIIMHKEHHBIMH K €CTECTBEHHBIM MaTepHajaM. Y>K€ CO3MaHBI TKaHW,
oOafaroniyie BBICOKOW CTETEHBI0 3aIlUTHl OT COJHEYHBIX JIydei.
[IpousBonsATcss TkaHW, OOJNAJAIONIME JIYYIIUMH CBONCTBAMH JIbHA,
XJIOTKA, mepctu. [losBuirch, MUKPOBOJIOKHA ¢ TUAMETPOM B JIECATH pa3
TOHbIIE BoJioca. OHM TO3BOJISIIOT TKaTh MaTepHalbl  MSTKHE,
3aIUIIAIOININE OT CBIPOCTH, HO MPOITYCKAOIIUE ITPU 3TOM BO3AYX K TEIY.
[lycroTenbie BOJOKHA, Takke pa3padOTaHHBIE XHMHUKAMH, JIy4IIe
MTPOTHBOCTOAT XOJIoNy. ECTh BOJIOKHA C TPUKIO3aHOM — BEIECTBOM,
OCTaHABJIMBAIOIIAM pa3sMHOKCHHE MHKPOOOB. (0)11:(0)7 u3
Pa3HOBUIHOCTEHN CHHTETUYECKNX TKAHEH SBIIETCS KeBlIap — MaTepuad,
KOTOpBI B TATH pa3 MpodYHEe Ha pasphiB, dyeMm cranb. OH umeT Ha
M3TOTOBJIEHHE MYJIEHENPOOMBAEMBIX JKUIIETOB, KypToK u T.1. Co3maHne
KOCMHYECKHX CKaaHApOB — TakkKe 3aciiyra XWMHKOB. B TKaHb
ckadaHapa BCTPOEHBI MWIIIHOHBI MHKPOCKONMMYECKHWX KamnCyil C
napauHOM, KOTOpbIE TIPU HATPEBAHHHU IUIABITCS U OTOMPAIOT TEIUIO Y
BEIIECTB, HAXOJAIIUXCA PSAAOM, a IMPH OXJAXKJICHUH OTBEPICBAIOT U
BBIJICJISIIOT TEIUIO, COTPEBAOIEe KOCMOHABTA.

CuHTE3  YHUKQIBHBIX  MaTepPUAJOB  3aCTaBJISCT  I[TO-HOBOMY
WCCIIEIOBATh BCE XMMHUYECKUE 3JIEMEHTHl M HAKAIUIMBAThH JAaHHbBIC JIJIS
ITPOM3BO/ICTBA HOBBIX MaTEPHAJIOB.

8.3. BTopou ypoBeHb XMMUYECKOro 3HaHUS.
CTpyKTypHasi Xumus
MHOroYuCIeHHbIE  AKCHEPUMEHTHl 10  M3YYEHHIO  CBOMCTB

XUMHUYECKHUX 3JIEMEHTOB B TIEpBO# mosioBuHE XX B. MPUBEIH YUEHBIX K
yoex-
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JICHUIO, YTO CBOMCTBA BEUIECTB M WX Ka4eCTBCHHOE pa3HOOOpasue
00YCJIOBJICHBI HE TOJILKO COCTABOM 3JICMEHTOB, HO U CTPYKTYPOH HX
MoJiekyia. K atoMy BpeMeHH MaHy(]aKkTypHOE MPOU3BOJCTBO CMEHHIIOCH
(habpuUHBIM, ONMHUPAIONIUMCS Ha MAIIWHHYI0 TEXHUKY M MIHPOKYIO
CHIpBbEBYIO 0a3y. B XuMHUYECKOM TIPOM3BOJICTBE CTajla IMPeodsiaaaTh
nepepaboTKa OTPOMHBIX MacC BEIeCTBA PACTHUTENHFHOTO M JKUBOTHOTO
mpoucxoxaeHus. KadecTBeHHOe pa3HOOOpazWe JaHHBIX BEIIECTB
MTOTPSICAIONIE BEIUKO — COTHH THICSY XMMUYIECKUX COCTUHEHU, COCTaB
KOTOpBIX, TEM He MeHee, KpaiiHe 0THOO0pa3eH, TaKk KaK OHU COCTOSIT U3
HECKOJIbKUX 3JIEMEHTOB-OPTaHOTEHOB., JTO — YIJIEPOJ, BOIOPO/I,
KHCIIOpOJI, cepa, a3oT, gocdop. OObICHEHUE HEOOBIUANHO IUPOKOMY
pa3HOOOpa3ui0 OPraHUYeCKUX COCIUHCHHH TIPU  CTOJb  OCAHOM
AJICMEHTHOM COCTaBe OBUIO HAWJIEHO B SBJICHUAX, TOIYYUBIIHX
Ha3BaHWsT M30MEPUM M MOJIMMEPUM. Tak OBUIO TIOJIOKEHO HAYaio
BTOPOMY YPOBHIO Pa3BUTUS XUMHUYCCKUX 3HAHUM, KOTODPBIA IOIYYHII
HA3BaHWUE CIMPYKIMYPHOU XUMULL.

CrpykTypHass XUMHS CcTaja Oojiee BBICOKHM YpPOBHEM TIO
OTHOIIIEHUIO K YUEHHIO O COCTaBe BemecTBa. [Ipn aToM XuMus U3 HayKu
MPEUMYIIIECTBEHHO  AHAJWTUYECKOW  TpeBpaTwiach B HAYyKy
CHHTETHYECKYyT0. | TaBHBIM TOCTIDKEHHEM 3TOTO STala Pa3BUTHS XUMHU
CTaJO YCTAaHOBIICHWE CBS3M MEXIy CTPYKTypOl MOJIEKYyl U
PCaKIIMOHHON CIIOCOOHOCTHIO BEILIECTR.

CaM TepMHUH «CTPYKTYpHash XMMHs» — TOHATHE YCIOBHOE. B Hem,
MPEXIE BCEro, MOJApa3yMEeBaeTCsl TAaKOW YPOBEHb XUMHUYCCKUX 3HAHUM,
MpU KOTOPOM, KOMOWHHPYS aTOMBI Pa3IUYHBIX XHMUYECKUX JICMEHTOB,
MOXHO CO37[aTh CTPYKTYpPHbIC (DOPMYJIBI  JIFOOOTO  XUMHYECKOTO
coenuHeHNs. BO3HUKHOBEHHE CTPYKTYpPHOW XHMHUH O3HAYalo, 4YTO
MOSIBUJIACh BO3MOXKHOCTh JUIS  IICJICHAIPABICHHOIO KAaueCTBEHHOTO
MpeoOpa3oBaHMs  BEIIECTB, CO3JAHHUS CXEMBI CHHTE3a  JIFOOBIX
XAMUYECKUX COeTMHEHU, B TOM YHCIIE ¥ PAaHEe HEM3BECTHBIX.

OCHOBBI CTPYKTYPHO#H XUMUH ObLTH 3a103KeHBI ere JIx. JlanpToHoM,
KOTOpBI TIOKa3al, YTO JIF00OE XUMHUYECKOE BEIIECTBO IPEICTABIISET
COOOM  COBOKYITHOCTh MOJIEKYJI, COCTOAIIMX W3  OIPENeIEHHOTO
KOJIMYECTBA aTOMOB OJIHOTO, JBYX HIIM TPEX XHMHYECKHX O3JIEMEHTOB.
3arem W. Bep-nienuyc BBIABHHYJ HJCH0, YTO MOJICKYJA TPEICTABISICT
co0Oi HE TMPOCTOe HArPOMOXKJICHHE aTOMOB, a OIpPEACICHHYIO
VIIOPSZOYEHHYIO CTPYKTYpY aTOMOB, CBSI3aHHBIX MEXKAY COOOH
anekTpocrarnieckumu cuiiamu. Kak mozsxke mokazan xumuk 1. XKepap,
3TO YTBEpXkKACHHUE ObLIO BEPHO HE BCEr/a, O3TOMY eille B cepenune XIX
B. CTPYKTYpa MOJICKYJI OCTaBaJIaCh 3araJ0YHOM!.

B 1857 r. Hemeukmii xumuk A. Kekyne omyOauKoBan CBOU
HaOJIOIEHUS] O CBOWCTBAaX HEKOTOPBIX DJIEMEHTOB, MOTYIIMX 3aMEHSThH
aTOMBl BOJOpPOJA B pslie COEAWHEHWH, M BBEJI HOBBIM TEPMHH —
cpoocmeo. OH cTan 0003HAYaTh KOJMIESCTBO aTOMOB BOZOPOAA, KOTOPBIE
MOXKET 3aMECTUTh JAHHBIA XUMUYECKUN 31eMeHT. Yucno eaumHun
CPOACTBA, PHUCY-
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1iee TaHHOMY XUMHYECKOMY 3eMeHTy, Kekyne HazBan gacenmHocmulo.
[Ipu oOBenuHEHNM aTOMOB B MOJIEKYNIY MPOUCXOAMIO 3aMbIKaHUE
CBOOOJIHBIX EIUHMII CPOJCTBA. TakuM 00pa3oM, MOHATHE «CTPYKTypa
MOJIEKYITBI» CBEIIOCh K TIOCTPOCHHIO HATJISMHBIX (OPMYJIBHBIX CXEM,
KOTOPBIE CIYKIIN XUMHKaM PYKOBOJICTBOM B WX IpaKTHIECKOH paboTe,
TTOKa3bIBAJIN, KaKWe MCXOIHBIC BEIIESCTBA HYKHO OpaTh JJIS ITOTyUEHUS
KOHEYHOTO MPOAYKTA.

CTpykTypHass XUMHS TI03BOJISIET HAIVIATHO JIEMOHCTPHUPOBATH
BaJICHTHOCTh XWMHUYECKHX OJJIEMEHTOB KaK YHCIIO EIUHHUI[ CPOJCTBA,
npucynmx aromy: =C=; -O-; H-. KoMmMOuHHpYys aTOMBI pa3IHyHBIX
XUMHUYECKUX DJEMEHTOB C UX EIUHHUIIAMHU CPOJICTBA, MOXHO CO3/1aTh
CTPYKTYpHBIE (OPMYJIBI JIFOOOr0 XHMHYECKOIO COEOUWHEHHS. A 3TO
03HAUaeT, YTO XMMHUK B NPUHIHUIIE MOXKET CO3JaBaTh IUIAH CHHTE3a
JIFO00T0 XMMHUYECKOTO COSIMHECHUST — KaK YK€ U3BECTHOTO, TaK W €Il
HEOTKPHITOro. TO €CTh XHMHK MOXKET TPOTHO3UPOBATH IOTYUCHHE
HEW3BECTHOTO COSMHCHHUS 1 TIPOBEPUTH CBOM MPOTHO3 CHHTE30M.

K coxxamenuio, cxembl Kekyie He Bcerjia MOXKHO OBIJIO OCYIIIECTBHTH
Ha TpakTHKe. YacTo mpHayMaHHAs XWMHUKAMH PEakIhs, KOTOpas
IOJKHA OBITa TIPMBECTH K TIOJIYYCHHIO BEIIeCTBA C  HY)KHOM
CTPYKTYpHOU (POpMyJIOH, HE TPOUCXOAMIIA. ITO OBLIO BBI3BAHO TEM, UTO
nmo/o0Hple  (hOpMajbHBIE CXEMBl HE YYUTHIBAIM  PEAKIIMOHHOHN
CIIOCOOHOCTH BEIIECTB, BCTYMABIINX B XUMUYECKYIO PEAKIIHIO.

[ToaToMy BaKHEUIITNM IIAaTOM B Pa3BUTHUU CTPYKTYPHOM XUMHH CTAJIO
CO3NAHUC Meopul XUMUYECKO20 CMPOEHUs OP2AHUYECKUX COCOUHEHUL
pycckum xumukoM A.M. Bytneposeim. bytnepo Benen 3a Kekyne
MpU3HaBAJI, YTO 00pa30BaHHE MOJICKYJ M3 aTOMOB MPOHCXOJIMT 33 CUCT
3aMBIKaHHS CBOOOMHBIX CIMHHII CPOACTBA, HO MPH STOM OH YKa3bIBAI
Ha TO, C KakoW dHeprucii (OoibIIeil WIM MEHbBIIEH) 3TO CPOACTBO
CBSI3BIBACT BelecTBa Mexay coOoii. IHBIMU clioBaMu, ByTiiepoB BriepBbie
B HCTOPHHM XUMHH OOpaTWyI BHUMaHHE Ha DHEPTETHICCKYIO
HEPaBHOIICHHOCTh PAa3HBIX XUMHUYCCKHX CBSI3eH. DTa TEOPHs TO3BOJIMIIA
CTPOUTH CTPYKTYPHBIE (hOPMYJIBI JIFOOOTO0 XUMHUIECKOTO COCTMHEHUS, TaK
KaK MOKa3bIBajla B3AaUMHOE BIIMSHUE aTOMOB B CTPYKTYpPE MOJIEKYJBI, a
4yepe3 3TO OOBSCHSIA XUMHYECKYH0 AKTUBHOCTh OJIHMX BEIIECTB U
MacCUBHOCTh Apyrux. Kpome Toro, oHa ykas3plBaja Ha HaJu4due
AKTUBHBIX IICHTPOB U AKTUBHBIX TPYIIIUPOBOK B CTPYKTYPE MOJIEKYIL.

B XX B. cTpykTypHas XuMmusi Nojdy4yWia AajbHeiinee pazputue. B
YaCTHOCTH, OBUIO YTOYHEHO TOHSTHE CTPYKTYPBI, MOJ KOTOPOH CTaiu
MTOHMMATh YCTOWYHMBYIO YIIOPSIOYCHHOCTh KAueCTBEHHO HEHW3MEHHOMN
cucteMbl. Taroke OBIIO BBEICHO IIOHATHE QMOMHOU CMPYKMypbl —
YCTOMYMBON COBOKYITHOCTH SApa M OKPYXKAIOIMMX €ro 3JIEKTPOHOB,
HaXOZSIITUXCS B ANEKTPOMAarHUTHOM B3aMMOJICHCTBUM APYT C APYroM, U
MONEKYNAPHOU CIMPYKMYpPbl — COUYETAHUS OTPAHUICHHOTO YHCIIa aTOMOB,
AMEIONTNX 3aKOHOMEPHOE PACIOJIOKCHHE B MPOCTPAHCTBE M CBS3aHHBIX
JPYyT C APYTOM XUMHUECKON CBSI3bIO C TOMOIIIBIO BaJICHTHBIX AIICKTPOHOB.
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Ha ocHOBe AOCTWKEHMI CTPYKTYPHOM XUMHH Yy HUCCIIEAOBATENIEH
MosABUJIaCb YBECPCHHOCTH B ITOJIOKHUTCIIBHOM HUCXOAC SKCIICPUMCHTOB B
o0iacTu opraHuueckoro cuureza. CaM TEpMUH «OPraHUYECKUN CHHTE3)
nosiBriics B 1860—1880-¢ 1T. 1 cTam 0603Ha4aTh IENTyI0 001acTh HAyKH,
Ha3BaHHYI) TaK B MPOTHBOMOJIOKHOCTh OOIIEMY YBJICUSHHIO aHAJH30M
MPUPOJHBIX  BEMIECTB. OTOT TMEpHoJ B XWMHU OBUT  Ha3BaH
TpuyMGalbHBIM IIECTBHEM OPTraHUYECKOTO CHHTE33a. XHUMHKH TOPIO
3aSBIISITM O CBOMX HHUYEM HE CIACP)KHBAEMBIX BO3MOXKHOCTSIX, OOermast
CHUHTE3UpPOBATh U3 YIVIA, BOABI U BO3[IyXa BCE Camble CJIOKHBIC TeJa,
BIUIOTH 70 OEJKOB, TOPMOHOB M mp. M NEHCTBUTENHLHOCTh, Ka3aJioCh,
MOATBEPAKAANIa 3TU 3adBJICHUSA: 3a BTOpYH0 NojoBUMHY XIX B. uucno
OpPraHUYECKHUX COCIMHEHHUH 3a CUeT BHOBH CHHTE3UPOBAHHBIX BO3POCIO
C MOJIYMWJLTHOHA J10 IBYX MUJLTHOHOB.

B 5310 BpeMs mMOSBUIUCH BCEBO3MOXHBIC Aa30KPACUTENH IS
TEKCTHUIILHON TIPOMBINIUICHHOCTH, Pa3IMYHbIC IPETapaThl IJis hapMalivy,
WCKYCCTBEHHBIH menK u T.7. J[o 3Toro nmomgo0HbIe MaTepralsl JOOBIBANCH
B OrPaHMYCHHBIX KOJIWYECTBAX M C OIPOMHBIMH  3aTpaTaMu
HU3KONPOU3BOIUTENBHOIO, MPEUMYILIECTBEHHO CEILCKOXO3SHUCTBEHHOTO,
Tpyna.

CoBpeMeHHasi CTPYKTYpHAsI XUMHS TOCTHTIIA OOJBIINX PE3yJIbTATOB.
CurHTEe3 HOBBIX OPraHMYECKHX BEIIECTB MO3BOJIIET MOMYYUTh TOJIE3HBIE U
LIEHHBIE MaTepHaibl, OTCYTCTBYIOIIME B MpUpojie. Tak, exXEeroJHo B MUpE
CHHTE3HUPYIOT THICSYU KUJIOTPAaMMOB aCKOPOUHOBOH KHCIOTHI (BuTamuHa C),
MHOXKECTBO HOBBIX JICKApCTB, CpEIU KOTOphIX —  Oe3BpeIHbIC
AHTUOMOTHKH, JIEKAPCTBA IMPOTHB T'MIICPTOHUY, I3BEHHOW OOJIE3HU U JIp.

CaMbIM TIOCHEIHUM JOCTHIKCHHUEM CTPYKTYPHOM XHMHHU SIBISICTCS
OTKPBITHE  COBEPIIEHHO  HOBOTO  Kjacca  METaJUIOPTaHUYEeCKHUX
COEIMHEHUM, KOTOpbIE 3a CBOKO JABYXCJIOWHYIO CTPYKTYpPY IOJIYYWIIN
HA3BaHUE «COHIBHUYEBBIX» COCOUHEHWM. Molekyia 3TOro BellecTBa
TPEACTaBIsIeT COOOH JBE IUIACTUHBI W3 COCOUHEHWH BOAOpoma |
yTIepoaa, MeXy KOTOPHIMA HaXOAHUTCS aTOM KaKOTO-TH00 MeTaslia.

HccnenoBanus B 00JJaCTH COBPEMEHHOW CTPYKTYPHOH XWMHH HIYT
10 IBYM IE€PCIEKTUBHBIM HAaNPABJICHUSIM:

1) cuHTEe3 KPHUCTAUIOB C MAaKCUMAJIbHBIM IPUOJKEHHEM K
UICaTbHOM pEIIeTKe s TOJYYeHHS MaTepUaioB C BBICOKUMHU
TEXHUYECKUMU MOKa3aTeIsIMU: MaKCUMAaJTbHOM MIPOYHOCTBIO,
TEPMUYECKOU CTOMKOCTHIO, JOJITOBEUHOCTHIO B AKCILTyaTallUU U Ap.;

2) co3maHUe KPHUCTAUIOB C 3apaHee 3alporpaMMHPOBAHHBIMU
JNepeKTaMN KPUCTAIUTMYECKOM PEIISTKH YIS ITPOU3BOJICTBA MATEPHAIOB
C 33JJaHHBIMU AJNEKTPUUECCKUMU, MATHUTHBIMU U IPYTUMU CBOMCTBAMHU.

Pemrenne kakmoit u3 3TUX TPOOIEM MMEET CBOM CIOXKHOCTH. Tak,
JUISL peIeHHs TIepBOM MPoOJieMBI HEOOXOAMMO COONIONCHUE TAaKHX
YCIIOBHH  BBIPAIIUBAHHUS KPUCTAUIOB, KOTOPBIE HCKIIOYAH  OBI
BO3ZICHCTBHE HA TPOLIECC BCEX BHEMTHUX (PaKTOPOB, B TOM UHCIE H OIS
rpaBuTaliii  (3eMHOTO  mpuTsDKeHus). [loaTomy Kpuctamimsl ¢
3aJaHHBIMH CBOMCTBA-
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MU BLIPpAIIMBAKOTCA Ha Op6I/ITaJ'H>HI)IX CTaHIIUAX B KOCMOCE. Pemenue
BTOPOH MPOOJIEMBI 3aTPYyAHEHO TEM, 4To, Hapsay c
3anporpaMMHUPOBAaHHBIMU Je(heKTaMu, MPAaKTHYECKH BCeraa 00pa3yroTcs
Y HeXXeJlaTellbHbIe HapYIICHNSI.

Tem He MeHee, KiTaccH4ecKasi CTPYKTYpHasl XHUMUs ObUIa OrpaHudeHa
paMKaMH CBEIEHUM TONBKO O MOJIEKYJIaX BEIIeCTBa, HAXOMAIIErocs B
JIOPEAKIIMOHHOM COCTOSIHUH. DTHX CBEJEHHWH HEIOCTATOYHO JUISA TOTO,
YTOOBI YIIPaBIATH MPOIECCAMHU TPEBPAIICHHUS BEIIeCTBa. Tak, COriacHO
CTPYKTYPHBIM TEOPHSM JIOJDKHBI OBITH BIOJHE OCYIIECTBHIMBI MHOTHE
XUMHAYECKHE PeaKIiy, KOTOphIe Ha MPAKTUKE HE MPOUCXOAIT. bojbimoe
KOJIMYECTBO PEAKIMA OPraHMYECKOTO0 CHUHTE3a, OCHOBAHHBIX JIMIIL HA
IMpUHOHUIax CprKTypHOI‘/'I XHUMHUHU, HMCIOT CTOJb HU3KHE BbIXOJbI
MIPOIYKIIMU U TaKKUe OOJIBIINE OTXOJBI B BUJC MOOOYHBIX MPOIYKTOB, YTO
HE MOTYT OBITh WCIOJB30BaHBl B TPOMEINUICHHOCTH. K TOMy ke
MOJJO0HBIN CHHTE3 TPEOOBAT B KAUECTBE MCXOIHOTO CHIPhS EPUIIMTHBIX
AKTUBHBIX PEAr€HTOB U CEIHCKOXO03SMMCTBEHHOM MPOIYKIUH, B TOM YHUCIIC
U TIAIIEBOH, YTO KpaifHe HEBHITOTHO B AKOHOMHYECKOM OTHOIICHHU.

IlooToMy wW3yMIIeHHE yCIIeXaMH CTPYKTYpHOM XHMHH OBLIO
HemonruM. HTEHCHBHOE pa3BUTHE aBTOMOOWIIECTPOCHHS, aBHAITUM,
SHEPTECTUKH, PUOOPOCTPOCHUS B TIEPBON IMMOJIOBHHE XX B. BBIIBHHYJIO
HOBBIC TPeOOBaHMSA K TMPOM3BOACTBY MarepHaiioB. HeoOxomwmo OBLIO
MOJYYUTh  BBICOKOOKTAaHOBOE MOTOPHOE TOIUIMBO, CIEIHAIBHBIE
CHUHTETUYECCKUEC Kay4dyKH, IUIACTMACCHI, BBICOKOCTOMKHE H30JIATOPHI,
JKapOMpPOYHBIE  OpPraHUYeCKWe ¥ HEOPraHWYECKUE  IOJIUMEPHI,
MOYNPOBOAHUKU. JIJIsl TIOMYyYCHHS 3TUX MaTEPHAajOB CIIOCO0 peIICHUS
OCHOBHOW TMpPOOJIeMbl XWUMHH, OCHOBAHHBIH Ha YYEHHH O COCTaBe M
CTPYKTYPHBIX TEOpHsIX, ObLI SBHO HemoctaroueH. OH HE Y4YUTHIBAI
PE3KUX M3MEHEHUU CBOWCTB BEIIECTBA B PE3YJbTAaTe BIUSHUS
TEMIIepaTyphl, JaBICHUS, PACTBOPUTENEH M MHOTHX APYTuX (haKTOpOB,
BO3/ICHCTBYIOIINX Ha HAMpPAaBIEHHE W CKOPOCTh MPOTEKAHUS XUMHUIECKHX
MPOIIECCOB. YUET M WCIONB30BAHKE ITHX (DAaKTOPOB BBIBEJIO XHMHIO Ha
HOBBII KAUECTBEHHBIN YPOBEHb €€ Pa3BUTHSL.

8.4. TpeTuin ypoBeHb XMMUYE€CKOro 3HaHUA.
Y4yeHune 0 XumMmnyeckom npouecce

[Non BiMsiHHEM HOBBIX TPeOOBAaHUI MPOM3BOACTBA BO3HHUKIIO YUCHHUE
0 XMMHYECKHUX Ipoleccax, B KOTOPOM YUMTBIBAETCS M3MEHEHHE CBOMCTB
BEIIECTBA MOJl BJIMSHUEM TEMIEPATyphl, NABIEHUS, PACTBOPUTENEH U
apyrux Qakropos. Ilocne 3TOro Xumus CTaHOBUTCS HAayKOW YK€ HE
TOJIBKO U HE CTOJIBKO O BEIECTBAaX KaK 3aKOHYEHHBIX NpeaMeTax, HO U
HAyKOM O Tporeccax M MeXaHW3MaxX M3MEHEHHs BellecTBa. biaromaps
3TOMYy OHa oO0ecredmsia CO3AaHHe IPOM3BOACTBA CHHTETHYECKHX
MaTepHaJioB, 3aMEHSIOIINX JIEPEBO M METAJUI B CTPOUTENBHBIX paboTax,
-
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IIEBOE CHIPhE B IPOM3BOJACTBE ONHM(BI, JIAKOB, MOIOIIUX CPEACTB U
CMa304YHbIX MaTepuasioB. [IpOM3BOICTBO MCKYCCTBEHHBIX BOJOKOH,
Kay4yy-KOB, JTHJIOBOIO CIHMpTa W MHOTHX pacTBOPUTENEH CTajo
OasupoBaThCs Ha HEPTIHOM CHIpbE, a TIPOM3BOJACTBO a30THBIX
yooOpeHnii — Ha OCHOBe a3oTa Bo3myxa. [losBHIAch TEXHOJOTHS
HE(PTEXVMMUYECKAX TIPOM3BOJCTB C €€ TOTOYHBIMH CHCTEeMaMH,
o0ecTieYnBarOIIIMHU HETpepHIBHBIE BBICOKOIIPOU3BOIUTENHHBIE
TIPOIIECCHI.

Tak, eme B 1935 r. Takue Marepuaibl, Kak KOXa, Me€Xa, pe3uHa,
BOJIOKHA, MOIOLIME CpeAcTBa, onuda, JaKh, YKCycHas KHCIOTa,
STWIOBBIA  CHOUPT, TPOU3BOIWINCH BCEIEIO W3 JKUBOTHOTO |
PacTUTENBHOTO ChIPBS, B TOM uKcie u3 nuieBoro. Ha 3to pacxonosanuch
JICCATKYA MUJUTMOHOB TOHH 3¢pHA, KapTO(EJIsl, JKUPOB, CHIPOI KOKH U T.1.
Ho yxe B 1960-¢ rr. 100% TtexHuuyeckoro cnupta, 80% Morommx
cpenctB, 90% omudsr u nakos, 40% BomokoH, 70% Kkaydyka U OKOJIO
25% KOKEeBEHHBIX MaTEpUAIOB M3TOTOBJUTUCH Ha OCHOBE Ta30BOTO U
HePTSIHOTO CHIphA. [loMHMO ATOTO, XUMUS JAaeT €XKETOHO COTHH THICSY
TOHH MOYEBHHBI U HE(TSHOTO OelKa B Ka4eCTBE KOpMa CKOTY U OKOJIO
200 MutH. T yIOOpEHHUH.

Cromnb BHeUaTIISIONIAE YCIIEXH OBIIN JOCTUTHYTHI HA OCHOBE YUCHUS
0 XMMHYECKHX TpoIeccax — O0JIACTH HAYKH, B KOTOPOH OCYIIIECTBIICHA
HanbOonee riryOokast HHTerpanys (U3NKM, XMMUHM U Ouosnorud. B ocHOBY
JTAHHOTO YYCHUS TMOJIOXKCHBI XMMUYECKas TEPMOJIUHAMUKA M KUHCTHKA,
MOATOMY 3TOT pa3/ie] HAyKU B PaBHOW CTENICHU MPHHAICKUT (QU3UKE U
xuMud. OJTHUM U3 OCHOBOMOJIOKHHUKOB ATOTO HAYYHOTO HAMpPaBICHUS
cran pycckuit xumuk H.H. CemenoB — naypeat HobGeneBckoli nmpemun,
ocHOBaTellb xuMmudeckoil ¢usnku. OH B cBoei HoOeneBckoit Jekimu
1965 r. 3asBHJI, 9TO XUMUIESCKUI TIPOIIECC — 3TO TO OCHOBHOE SIBJICHHE,
KOTOpOE OTJIMYaeT XWMHIO OT (DHW3UKH, AellaeT ee Ooyee CIOKHOM
HayKoW. XHUMHYECKHH IIPOLECC CTAaHOBUTCS TEPBOM CTYNEHBIO IIPU
BOCXOXKJIEHHH OT TAKUX OTHOCHUTEIBHO MPOCTHIX (PH3HUECKIX OOBEKTOB,
KaKk  JJIEKTPOH, TMPOTOH, AaTroM, MOJIEKyla, K  CIIOKHBIM,
MHOTOYPOBHEBHIM KHBBIM CHCcTeMaM. Bemp mo0as KieTka >XHBOTO
OpranM3Ma, MO CYIIECTBY, TMpEICTaBIsIeT Cco00H CBOEOOpa3HBIN
CIIOXKHBIA peakTop. [103TOMy XUMHS CTaHOBUTCSI MOCTOM OT OOBEKTOB
¢u3HuKH K 06BEKTaM OHOJIOTHH.

VYdeHne O XHMMHYECKUX TIpolieccax Oa3upyeTcs Ha ujee, 4YTO
CIOCOOHOCTh K B3aUMOJICHCTBUIO PA3JIMYHBIX XUMHUYECKHX PEarcHTOB
ompeiensieTcss KpPOME BCEr0 IMPOYEro M YCIOBUSAMHU MPOTEKAHUS
XUMHAYECKUX PEaKIUil. DTH yCIOBHS MOTYT OKa3bIBaTh BO3JIEHCTBHE Ha
XapakTep U pe3yNbTaThl XHMUYECKUX PEaKIIHA.

Iomapnsromiee OONBITMHCTBO XMMHUYECKHUX PEAKIWN HAXOTUTCS BO
BiacTH ctuxui. KoHeuHO, ecTh peaknnu, KOTopble He TPeOyroT 0COOBIX
CPEICTB YMpaBIEHHUS WM OCOOBIX YCIOBHA. TakOBBI BCEM H3BECTHBIE
peaKmuyu  KUCIOTHO-OCHOBHOTO  B3aUMOJACHCTBHA (HEHTpaIM3aIi).
OpHako MOIABIISIIOLIEE OOJIBIITMHCTBO peakimii  SBISIOTCS
TPYAHOKOHTPO-TUpYEeMbIMU. ECTh peakiuu, KOTOpbIE MNPOCTO HE
y/aeTcs OCYIIECTBUTD,
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XOTSI OHU B MPUHITUIE OCYIIECTBUMBI. CyIIIECTBYIOT pEaKliu, KOTOphIe
TPYAHO OCTAaHOBWUTBH: TOPEHHS W B3pBIBBL. U, HaKOHEI, BCTPEUYAIOTCS
peakiuu, KOTOpble TPYIHO BBECTH B OJIHO KEJIaTENIbHOE PYCI0, TaK KaK
OHH  CaMOIIPOM3BOJIFHO  CO3MAIOT  JECSATKH  HEMPEIBUICHHBIX
OTBETBJICHHWH C 00pa30BaHMEM COTEH MOOOYHBIX MPOAYKTOB. [loaTomy
Ba)KHEHIIeW 3amauedl HJid XUMHKOB CTaHOBHUTCS YMEHHE YIMPAaBIATbH
XIMHUYEeCKAMHU TIPOIIeccaMu, TOOWBAsCh HYKHBIX PE3yIbTaTOB.

B camom oOmem Bume MeETOAB YIpPaBICHUS XUMHYECKIMHA
mporieccaMd  MOXKHO — TOApAa3AeNuTh Ha TEPMOAWHAMUYECKHE U
KUHETHUYEeCKHe. Tepmodunamuueckue Memoobl BIWSIOT HA CMEICHHUE
XAMUYECKOTO PaBHOBECHsI peakuuu. Kunemuueckue memoovl BIUSIOT Ha
CKOPOCTh POTEKAHUS XUMUYECKON PEaKIInH.

Broigenenue XUMHUYECKOW TEPMOAMHAMUKA B  CaMOCTOSITEILHOE
HampaBJICHHEe OOBIYHO CBS3BIBAIOT C TMOsBJIcHWEM B 1884 T. KHUTH
roanackoro xumuka . Bant-T'odda «Odepku Mo XUMHUSCKOU
IUHaMUKe». B Hell  00OCHOBaHBI ~ 3aKOHBI, YCTaHABIMBAIOIINE
3aBHCHUMOCTh HATPaBICHUS XWMHYECKOW pEeakIii OT H3MEHEeHUs
TEMIIEPATypPHI U TEIIOBOTO 3 deKTa peakini. IHepreTHKa XUMHISCKUX
MIPOIIECCOB TECHO CBS3aHA C 3aKOHAMH TEPMOAWHAMHKH. XWUMHUYECKHE
peaknuy, TPOTEKAloMe C  BBISNICHHEM DHEPIWH, HA3BIBAIOTCS
IK30MmepMuYeckuMy peakyusmy. B HHX DHeprusi BBICBOOOXKIAETCA
OJTHOBPEMEHHO C YMEHBIICHHEM BHYTPCHHEU DHEPIHMU CHUCTEMEI.
CylIecTBYIOT TaKxke 9oHlomepmuyeckue peaxyuu, TPOTEKAIOIUE C
MOTJIOIIEHHEM JHEpPruM. B 3THX peakiusx WAET MOBBIIICHHUS
BHYTPEHHEH SHEpPruM CHCTEMBI 3a CYET MpuUTOoKa Terwia. M3mepsis
KOJIMYECTBO DHEPTUH, BIICISIONICHCS NpU peakiyu (TermioBoi 3ddekt
XUMHYECKOW pPEaKIMU), MOXHO CYIUTh 00 H3MCHCHWU BHYTPCHHEH
SHEPTUH CHCTEMBI.

Torma xe dpanmy3ckuii xumuk A. Jle-lllaTense chopmymnmpoBan
CBOW 3HAMEHHUTHIH TPUHIWI ITOJIBU)KHOTO PABHOBECHS, BOOPYKHB
XFMUKOB METOJaMH CMEIICHHS PaBHOBECHS B CTOPOHY 0Opa3oBaHUS
LIEJIEBBIX TPOAYKTOB. DTH METOMABI YIpAaBICHHUS W TONYYWIA Ha3BaHUE
TEPMOJIMHAMHYECKHUX METOJIOB.

Kaxxnas xumuueckas peakiuss B MNpHHIUIE oOpaThMa, HO Ha
MIPaKTUKE PAaBHOBECHE CMEIIACTCS B TY WK UHYIO CTOPOHY. DTO 3aBUCUT
KaK OT MPHUPOJBI PEareHTOB, TaK U OT YCJIOBUN MPOTEKaHMS Ipoliecca.
CyliecTByeT MHOIO peakluii, paBHOBECHE B KOTOPHIX CMEIICHO B
CTOPOHY 00pa30BaHUsI KOHEUHBIX MPOJYKTOB: K HUIM OTHOCSTCS PEaKIIUs
HEHTpau3aium, peakiuy ¢ yJaJIeHHEM rOTOBBIX IPOIYKTOB B BUJIC Ta30B
WJIA OCAJKOB.

OpHaKo CymIecTByeT HeMalo XMMHYECKHX PEakildii, paBHOBECHE B
KOTOPBIX CMEIIEHO BIIEBO, B CTOPOHY OOpa30BaHUS MCXOMHBIX BEIIECTB.
UroObl WX OCYIIECTBHTH, TPEOYIOTCS OCOOBIE TEePMOAUHAMHUYCCKHC
pBYard — yBEJIMYECHHE TEMIIEpaTypsl M [aBIeHHUA (€clM peakius
TIPOUCXOINT
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B ra3oBoil (hase), a TaKKE KOHIICHTPAIMK PEarkpyIoIUX BEIIECTB (eCiiu
peaxus NpoTeKaeT B )KHUIKOU dasze).

TCpMOI[I/IHaMI/I‘IeCKI/Ie MCTOJbl INPCUMYIICCTBCHHO BJIUAIOT Ha
HalpaBICHWE XHMHYECKHX IIPOIECCOB, a HE HAa WX CKOPOCTb.
YmupaBneHHeM CKOPOCTBIO  XMMHYECKHX TPOIECCOB  3aHMMAETCS
XMMWYeCKasi KHHETHKA, B KOTOPOH M3y4aeTcsl 3aBICUMOCTD IPOTEKAHUS
XUMHYECKHX TIPOIIECCOB OT PA3IHYHBIX CTPYKTYPHO-KMHETHIECKUX
(hakTOpOB — CTpPOEHMsS] HMCXOIHBIX pEareHTOB, MX KOHIIEHTPAINH,
HaJIU4AsS B PEAKTOpe KaTaau3aTopoB W JPYTHX J00aBOK, CITOCOOOB
CMEIICHHs peareHTOB, MaTeprala U KOHCTPYKIIMU peakTopa u T.11.

3agaya WcClIeOBaHUS XHMHUYECKHX pEaKIHd sBJsIeTCS OYeHb
CIIOKHOW. Benp mpu ee pemieHur HEO0OXOJMMO BBISICHUTH MEXaHU3M
B3aMMOJICHCTBHSL HE TPOCTO JIBYX PEArcHTOB, a €IIe M «TPETbUX Tei»,
KOTOPBIX MOXeET ObIThb HECKONbKo. B sTOoM ciyuae Hambomnee
LenecooOpa3sHo  MOJTalHOE — pellleHWe, MNph  KOTOPOM  BHauale
BBIIEIISIETCS. HanOoJiee CUIIbHOE JIeHCTBHE KaKOrO-HUOYIb OIHOTO W3
«TPETHUX TEIT», Yallle BCEro KaTaan3aTopa.

Kpome Toro, cremyer moHATH, YTO MPAKTHYECKH BCE XUMHUYECKHUE
PEaKIMH TPEICTABIAIOT cO00W OTHIOOL HE IMPOCTOE B3aUMOICHCTBHE
WCXOITHBIX PEareHTOB, a CIOXHBIE eTH TOCIIeI0BATENFHBIX CTAIHN, T/Ie
peareHTsl B3aMMOJCHCTBYIOT HE TOJNBKO OPYyr C OPYroM, HO H CO
CTEHKaMHU peaKTopa, MOTYLIMMH KaK KaTaJu3UpoBaTh (YCKOPSTH), TaK U
HUHTU-OMPOBaTh (3aMeIUISITh) Mpolecc.

Taxke Ha WHTEHCHMBHOCTh XHMHUYECKHX IPOLIECCOB OKa3bIBAIOT
BJIMSHHE CIy4aiiHble IpuMecH. BelecTBa pa3nuyHON CTENEHH YHCTOTHI
MPOSBIISIIOT ce0sl B OAHUX CIIy4asX Kak Oojee aKTUBHBIC pearcHTHI, a B
JIpYyTUX — Kak uHepTHhle. [IpuMecH MOTyT OKasblBaTh Kak
KaTaJlUTUYeCKoe, TaKk M WHrHOHpylomee BosaelcTeue. llostomy mis
YIpaBIIeHHSI XWUMHYECKAM IIPOIECCOM B pPEardupyrollne BemecTBa
BHOCSITCS T€ WIIN MHBIE T00aBKH.

Takum 00pazoM, BIUSHHE «TPEThUX TeM» Ha XOJ XUMHYECKHX
peakmuii MOXKeT OBITh CBEIEHO K Karanm3y, T.€. MOJOXHUTEIEHOMY
BO3ICHCTBHI0O HAa XWMHYECKHHA TPOIECC, WIH HWHTHOMPOBAHMIO,
CIEPKUBAIOIIEMY ITPOIIECC.

Kaxk yxe ormeuasioch BbIlIe, CIIOCOOHOCTh XUMUYECKUX IEMEHTOB K
B3aMMOCBSI3U ONPEACIIAETCS HE TOJNBKO UX MOJEKYJISIPHOH CTPYKTYpOH,
HO W YCIIOBUSIMH, MIPU KOTOPBIX MPOUCXOAMUT COCAMHEHHE. DTU YCIIOBUS
OKa3bIBAIOT BO3JICHCTBHE HAa pPE3YyJIbTaT XWMHUYECKHX pPCaKIUH.
HaunOonpiiee BO3AEHCTBME HCHBITHIBAIOT TIPH  OTOM  BELIECTBA C
MEPEMEHHBIM COCTaBOM, Y KOTOPBIX CBSI3U MEXAY OTACIbHBIMU
KOMITIOHEHTaMH ciabee. lIMEHHO Ha peakuWi0 TakUX BEIIECTB
OKa3bIBAIOT CHIIBHOE BIMSHHUE PA3INIHBIE KATaTN3aTOPHI.

Karammz — yckopeHrne XuMIYecKor peakify B IPUCYTCTBUN OCOOBIX
BEIIIECTB — KaTaIN3aTOPOB, KOTOPBIE B3aUMOJICUCTBYIOT C peareHTaMu, HO
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B PEAKIIUK HE PACXOMYIOTCS M HE BXOJIST B COCTaB KOHEUYHBIX MPOIYKTOR.
Karamuz Obut otkpeiT B 1812 1. pycckum xumukoM K.C. Kupxrodowm.
KaranuTtrdeckue MpOLECCHl pPa3iUYaloTcs 10 CBOeH (H3UUECKOH H
XUMHYECKOU MPHUPO/IE Ha CIETYIOIINE THITHI:

* 2emepozenHblli KaTallu3 — XUMHUYECKasl peakiysi B3auMOJeHCTBY
KUAKUX WM Ta3000pa3HBIX pPEareHTOB HIET Ha IMOBEPXHOCTH
TBEP/IOTO KaTalln3aTopa;

* 20MO2eHHbIl KaTallN3 — XUMHUYECKas PeaKilist HAeT MO0 B Ta30BOM
cMecH, JTHOO0 B JKUJKOCTH, TI€ PACTBOPEHBI KaK KaTalun3aTop, TaKk
Y peareHTHl;

* JIeKMpoKamaIu3 — pPeakys UIeT Ha MOBEPXHOCTH JIEKTPOoia B
KOHTAKTe C PaCTBOPOM H MO IEHCTBHEM DIIEKTPUIECKOTO TOKA;

* pomokamanuz — peakuusi UIeT Ha TOBEPXHOCTH TBEPJIOTO Tela
WIM B OKHIKOM pactBope W CTHMYJUPYETCS  JHEpruei
TIOTJIOILIEHHOT O U3JIy4YEHUS.

HawubGonbiee pacnpocTpaneHne UMeeT reTepOreHHbIN KaTalu3, — C

ero momoursio ocymiectsisiercss 80% Bcex KaTaJMTHUECKUX PEAKLUi B
COBPEMEHHOMN XUMMUHU.

TlpuMmeHeHue KaTtaau3aTOpOB IMOCIYXKHJIO OCHOBAaHUEM KOPEHHOU
JIOMKA BCEM XHWMHUYECKOW MPOMBIIUIEHHOCTH. brarojgapss um cTajio
BO3MOXKHBIM HCITONIb30BaTh B KAaueCTBE CHIPhSI JJISI OPTaHHMYECKOTO
cuHTe3a TapaduHBl W UUKIoNapaduHBl, IO CHX TOP CUHUTABIIUECS
«XUMHUYECKUMH MepTBeramm». Karamm3 HeoOXomuMm mpH MpOH3BOICTBE
MapraprHa, MHOTUX THIIEBHIX MPOAYKTOB, a TaKKe CPEACTB 3aIIHUTHI
pactenuii. [louyTm BCS  NPOMBINUICHHOCTh  OCHOBHOH  XUMHH
(TIpOM3BOCTBO HEOPTaHUYECKUX KHUCIOT, OCHOBAHUH M COJIeH) W
«TSDKETIOro» OPraHMYEeCKOrO0 CHHTE3a, BKIOYAs TIOJyYCHHE TOpHOYC-
CMa304yHbIX MaTepuasioB, Oasupyercs Ha KaTtanmse. [lociennee Bpems
TOHKHH OPraHUYECKUI CHHTE3 CTAHOBHUTCS BCE OOJiee KaTaTUTUYCCKUM.
60—S80% Bcell XMMHMHM OCHOBAaHO Ha KATAIUTUYECKUX IMPOIECCAX.
XVMUKH He 6€3 OCHOBAaHUS TOBOPST, YTO HEKATATUTUIECKUX TPOIECCOB
BOOOIIlE HE CYIIECTBYET, TIOCKOIBKY BCE OHHM MPOTEKAIOT B PEaKTOpax,
MaTepHal CTEHOK KOTOPBIX CITy’KHUT CBO€OOpa3HBIM KaTaIH3aTOPOM.

Jonroe BpeMsi cam KaTallu3 OCTaBAJICS 3araIkOi IPUPOMIBI, BHI3BIBAs
K JKM3HH CaMble Pa3HOOOpa3HbIE TEOPHH, KaK YACTO XUMHUECKHE, TaK U
¢bu3ngeckue. ITH TEOpuH, Make OyAydH OIMMOOYHBIMH, OKa3hIBAIHCH
MOJIC3HBIMU XOTS OBl MOTOMY, YTO HATAJIKHBAJIM YYCHBIX Ha HOBBIC
JKCIepUMeHTHI. Bee 71emmo B ToM, 4TO it OOJBIIMHCTBA IPOMBIIUICHHO
BOXHBIX XUMHYECKUX IPOIECCOB KaTaIM3aTOPhl IMOJOHPAIHNCh IyTEM
OecumncieHHbIX P00 U ommoOok. Tak, HanpuMep, IS peakiMu CUHTE3a
ammuaka B 1913—1914 rr. HeMelnkue XMMHKH UCTIPOOOBAIM B Ka4eCTBE
Katam3atopoB Ooiee 20 THICSY XUMHYCCKUX COCAMHEHHH, CIemys
TIEPHOIMIECKON CHCTEME IIEMEHTOB M Pa3HOO00PA3HO COUETas HX.

CeropHst MOXKHO CJIeNIaTh HEKOTOPbIE BBIBOJIBI O CYIITHOCTH KaTaln3a.
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1. Pearupyroiue BeIIeCTBa BCTYMAIOT B KOHTAKT C KaTaIU3aTOPOM,
B3aUMOJICHCTBYIOT C HUM, B PE3yJbTaTe Yero MPOUCXOAUT ociabieHue
XUMHYECKUX cBs3edl. Ecmm pCaKkiusa IPOUCXOAUT B  OTCYTCTBHC
KaTaqu3aTropa, TO aKTHBAIMS MOJEKYJ PearupyrolnX BEIIeCTB JODKHA
MIPOUCXO/INTH 3a CUET TI0J]a4l B PEaKTOp SHEPTHH W3BHE.

2. B obmeM ciaydae m0OyI0 KaTaTUTHIECKYIO PEaKIMI0 MOXKHO
TIPEICTaBUTH TPOXOAAIIEH depe3 MPOMEKYTOUHBIH KOMIUIEKC, B KOTOPOM
MIPOMCXONT TIepepacpeieNieHre OCIabIeHHBIX XUMHUYECKHX CBA3EH.

3.B momaBnsiomeM — OONBIMMHCTBE  CIIydaeB B KauyeCTBE
KaTaJIn3aTOPOB  BBICTYMAIOT COCAUHCHMsSI OEPTO/UTMIHOIO THIA C
NEPEMCHHBIM  COCTaBOM, OTIMYAIOIIHUECA HAJIUYUCM OCJ'Ia6J'IeHHI)IX
XUMHYECKUX CBS3CH WM JaKe CBOOOIHBIX BAJCHTHOCTEH, YTO MPHUIACT
UM BBICOKYIO XHMHYECKYI) aKTUBHOCTb. MOJICKYJIBI COCAMHEHHUN
OCPTOJUTMIAHOTO THIIA COJICPXKAT INMUPOKHIA HAOOP HSHEPreTHUYECKU
HEOJTHOPOJIHBIX CBSI3EH WIIN J1aXKe CBOOOHBIC aTOMBI Ha MIOBEPXHOCTH.

4. CriencTBUSAMA ~ B3aWIMOJICHCTBHSI PEarceHTOB C  KaTaln3aTOpPOM
SIBISTIOTCSL  XOJ peakiWyd B 33/J[aHHOM HAlpaBleHWH W yBEIHMYCHHE
CKOPOCTH  peakIM{, TaK KaK Ha TIOBEPXHOCTH  KaTaau3aTropa
YBENMUYMBACTCS YWCIO BCTPEY pEarnpyrommx Mojiekyd. Kpome Toro,
KaTaIn3aTop 3aXBaThIBaeT HEKOTOPYIO YacTh SHEPTHH 3K30TEPMHYECKOM
peaKuu T SHEPTeTUIECKOW TTOAIMUTKI BCE HOBBIX aKTOB PEAKIH U ee
00IIIEero YCKOPESHUSI.

Ha coBpeMeHHOM 3Tame CBOETO pa3BUTHUS XUMHs OTKpbLIA
MHOXKeCcTBO  3(dekTuBHBIX  KartanuzaropoB. Cpemu  HHX & —
MOHHOOOMCHHBIC CMOJTBI, METaJJIOPTaHUICCKUEC COC/IMHCHUS,
MeMOpaHHbBIE KaTaJln3aTopbl. KaTanuTuueckuMu CBOWMCTBAMHU OO0JIAIArOT
MHOTHE XHMHYCCKUE 3JIEMEHThI TCPHOJIUYECKON  CHCTEMBI, HO
BAOXHEHIIIYI0 PO WIPAlOT METAUTBl IUTATHHOBOM TPYHNIBl |
peAKO3eMeNbHBIE METAJLTEI.

C ywactmeM KaTamu3aTOPOB CKOPOCTb HEKOTOPBIX PEaKLuit
Bo3pactaeT B 10 mipa. pa3. EcTh Kartanm3aTtopsl, TO3BOJILIIOIIAE HE
MPOCTO  KOHTPOJIMPOBATh COCTaB KOHEYHOTO TPOAYKTa, HO U
CIIOCOOCTBYIOIIME O0pPa30BAHUIO MOJICKYJ ONpEACTIEHHOW (OPMBI, YTO
CWIBHO BIMSCT Ha (DU3MYCCKUE CBOWCTBA MPOAYKTa (TBEPIOCTH,
TUTACTHYHOCTB).

B COBpeMEHHBIX YCIOBHSX OJIHO M3 BaXXHEWUINMX HANpaBICHUN
pa3BUTHS YYCHHS O XMMHYECKUX IMPOIeccax — CO3JaHHE METOJIOB
yIpaBieHUs JTUMH MpoOIlecCaMM, TIO3TOMY XUMHYECKas Hayka
3aHUMaeTCs pPa3pabOTKOW TakUX NPOOJIEM, KaK XUMHS ILJIa3MbI,
pajranMOHHAs XUMHUS, XUMHUS BRICOKUX JIABJICHUN U TEMIIEPaTyp.

Xumus NIA3Mbl n3ydaer XHMHYECKHES TIPOLIECCHI B
HU3KOTEMITEpaTypHOH 1a3Me npu temieparypax ot 1000 o 10 000°C.
Takue mporiecchl XapaKTepu3yIOTCs BO30YKIEHHBIM COCTOSHHEM YacTHII,
CTOJIKHOBEHHEM MOJIEKYJl C 3apsHOKeHHBIMH YacTHIIaMH W O4YeHb
BBICOKUMH  CKOPOCTSIMH  TIPOTEKaHWS XWMHUYECKHX peakiuil. B
IUTa3MOXMMHYECKHX  TpoIleccaX  CKOPOCTb  IepepacipeneseHus
XMUMUYECKUX CBSI3¢H OYEHBb BHICOKA: JITUTEIBHOCTh AJIEMCHTAPHBIX aKTOB
XUMUYECKUX MPEBPAICHUN COCTABISICT
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okono 10" ¢ Tpu moYTH MONHOM OTCYTCTBHH OGPATHMOCTH PEAKIIHH.
CKOpOCTh aHAJIOTMYHBIX XUMUYECKHX MPOLIECCOB B OOBIYHBIX PEaKTopax
n3-32 00pPaTUMOCTH CHIKAETCS B ThICSYU pa3. [loaTomy mmazmoxummde-
CKHe MIPOIIECCHI OYEHb MTPOM3BOUTEIBHEI. Hanpumep,
MIPOM3BOAMUTENEHOCTE METAHOBOTO TIIa3MOXMMHYECKOTO peakTopa (ero
pa3Mepsl: amuHa — 65 cM, araMeTp — 15 cM) cocTaBiseT 75 T aneTHiIeHa
B cyTku. B aTOoM peaktope mpu Temmeparype 3000—3500°C 3a ommy
JIECSTUTBICIIHYIO JTONIO CeKyHIBI okoio 80% meraHa mpeBpamiaeTcs B
arleTHIICH.

IInasmeHnHas XxuMus B IMOCJICAHEC BpEMA BCC 6OJ'II)IHC BHCAPSCTCA B
MPOMBIIUIEHHOE  IPOM3BOACTBO. YK€  CO3JaHbl  TEXHOJIOTHH
MPOM3BOJICTBA CBHIPhSl AJIsI TOPOLIKOBOW METaTypru, pa3paboTaHbl
METO/BI CHHTE3a IS LIENOro psAfa XUMUYECKUX coennHeHnd. B 1970-e
IT. OBUTH CO3aHBI MJIa3MEHHBIC CTANICTUIABUIIBHBIC TICUH, TTO3BOJISIONIHIE
MOJTy4aTh CaMble BHICOKOKAUECTBEHHBIC METAIUIBL. Pa3paboTaHbl METOBI
HMOHHO-TIIa3MEHHOM 00paboTkH TTOBEPXHOCTH HHCTPYMEHTOB,
M3HOCOCTOHKOCTh KOTOPBIX YBEIMYMBAETCS B HECKOJIBKO Pas.

[ImasmMoxumus TO3BOJISIET CHHTE3WMPOBAaTh paHee HEW3BECTHEIC
MaTepHuanbl, Takue, KaK METaUIO0ETOH, B KOTOPOM B KadecTBE
CBA3YIOIIETO  DJEMEHTa  WCIONB3YIOTCA  Pa3iW4yHble  METaJUIBL
Mertannoberon oOpa3yercsi Py CIUIABICHUH YaCTHI] TOPHOW MOPOJBI U
MPOYHOM CXaTuu uX ¢ MetawioM. [lo cBouM KauecTBaM OH
MPEBOCXOAUT OOBIYHBIN OCTOH B IECATKU M COTHH Pa3.

OmHMM ©3 CcaMbIX MOJIOJIBIX HANpPaBICHUHA B HWCCIICIOBAaHUH
XHUMHYECKUX TIPOLIECCOB SABISICTCS PAOUAYUOHHASL  XUMUs, KOTOpas
3apoamnack Bo BTopoii mojoBuHe XX B. [Ipeamerom ee pa3paboTok
CTaqM  MNpPEBpalleHUs] caMbIX  pa3HOOOPa3HBIX  BEMIECTB  MOJ
BO3/IEHCTBHEM HOHU3UPYIOIINX H3ITy4YEHUH. Hcrounukamu
WOHU3UPYIOIIETO M3IMy4YeHUS CIYy)KaT PEHTTEHOBCKHE YCTAHOBKH,
YCKOPHUTENHU 3apsDKEHHBIX YacTHIl, SIEPHBIE PEaKTOPHI, PaaOaKTHBHBIE
M30TOMEI. B pe3ynpraTe pagulanioOHHO-XUMHYECKIX PEaKIMid BEIIecTBa
TIOJTYYalOT TIOBBIIIEHHYIO TEPMOCTOUKOCTH M TBEPIOCTb.

HambGonee BaXHBIMH TIPOIECCAMH  PaIUAIMOHHO-XHMMHUYECKOMN
TEXHOJIOTHH SIBJISIFOTCS TTOJIMMEPU3AIHs, BYJIKAHU3AIMS, MTPOU3BOJCTBO
KOMITO3UIIMOHHBIX MaTepUalioB, B TOM YHCJIe HOIyYeHHE MoIuMepoeTo-
HOB TIyTE€M IIPONUTKU OOBIYHOTO OETOHA KaKMM-JINOO MOJIMMEPOM C €T0
NocIeyomuM obmyyenneM. Takue OETOHBI UMEIOT B YEThIpE pa3a Oosee
BBICOKYIO IIPOYHOCTb, 00JIaJIaf0T BOJAOHENPOHHIIAEMOCTBIO M BBICOKOIA
KOPPO3UOHHON CTOHKOCTHIO.

[IpuHIUTIATEHO HOBOM M WCKIIIOUWTEIIEHO BaKHOH 00JIaCTBIO
YUEHHSI O XMMHYECKHX MPOIeccax SIBISETCS camopacnpoCmpansiouuiics
BbICOKOMEMNEPAMYPHBIL ~ CUHME3 — MY20NIA8KUX U KepaMUyecKux
mamepuanos. OOBIYHO WX TIPOW3BOJACTBO OCYIIECTBISIETCS METOIOM
TIOPOIIKOBOW METAJUTypPryH, CYyTh KOTOPOTO 3aKJIF0YaeTCs B TPECCOBAHNHI
1 CXaThH TIPH BeICOKOH Temmeparype (1200—2000°C) MeTammmaecKux
nopokos. Ca-
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MOPACIPOCTPAHSIIOIIUICS CHUHTE3 TMPOUCXOMUT TOPa3l0 TMpOINe: OH
OCHOBAH Ha TOPpE€HUHN OAHOI'0 ME€Tajlla B IPYIroM WM ITOPpCHUHN METaJllla B
a30Te, yriiepoJie, KPEMHUH U T.II.

JlaBHO W3BECTHO, 4YTO TIPOIIECC TOPEHHS TMPEACTABIIICT COOOi
COEIMHEHHE KHCIIOPO/ia C TOPIOYMM BEIIECTBOM, TOATOMY TOPEHHE — 3TO
peakmusi OKWCIIEHHWsS TOpIOYero BemiecTBa. llpw 3TOM MpoucXoauT
TepeMeIieHre AIEKTPOHOB OT aTOMOB OKHCIISIEMOTO BEIIECTBA K aTOMaM
kuciopona. C 3TOW TOYKM 3pEHUS TOPEHHE BO3MOXHO HE TOJBKO B
KHCJIOpOZie, HO M B JIPYTUX OKHUCIUTeNsiXx. Ha 3Tom BbIBOsE M OCHOBaH
CaMOPACIPOCTPAHSIOIIMICS ~ BBICOKOTEMIICPATYPHBIA ~ CHUHTE3  —
TEIUIOBOM TpOILIeCC TOpeHust B TBEpIbIX TesiaX. OH mpeacTaBisieT coOoi,
HaIpHUMep, TOPEHUE MOPOIIKa TUTaHA B MOPOIIKe 00pa, WM MOPOIIKa
IIUPKOHUS B TMIOPOIIKE KpeMHUs. B pe3ynbrare Takoro CHHTE3a
MOJTyYalOTCS COTHM TYTOIUIABKMX COCIUHCHWI CaMOrO BBICOKOTO
KauyecTRa.

OdeHb BaXXHO, YTO JaHHAs TEXHOJOTHS HE TPeOyeT TPOMO3IKHUX
MPOIIECCOB, OTIMYACTCS BBICOKOM TEXHOJIOTHYHOCTBIO W  JIETKO
MTOJITAETCS] aBTOMATH3AIIHH.

Eme onna o0macTp pa3BuTHS YUEHHS O XHMHUYECKHX IPOIeccax —
XUMUSL BbICOKUX U CBEPXBLICOKUX OasjieHull. XVMIYECKHAE TPEeBPAIICHUs
BEMIeCTB MpH JAaBieHusx Bbime 100 aTM OTHOCSATCS K XUMHH BBICOKHX
JaBneHui, a pu naBieHusX Boime 1000 aTM — K XUMUHM CBEPXBBICOKHX
JaBJICHUA. BrICOKME NaBiieHNs] B XUMUU HCIIONIB3YIOTCS ¢ Havaia XX B. —
aMMHAYHOE IPOM3BOACTBO OCYIIECTBIUIOCH Tpu AaBiaeHuu 300 atMm u
temnepatype 600°C. Ho B mocnenHee BpeMs HCHOIb3YIOTCS YCTaHOBKH,
B KOTOpPBIX gocturaercs nasieHue 5000 aTM, a MCIBITAaHHUS TIPOBOISTCS
npu jpapiaeHuu 600 000 aTtM, KOTOpoe JOCTHUTAETCSA 3a CYET yAapHOU
BOJIHBI TIPM B3pBIBE B TEUCHWE MMJUIMOHHOW IONMW CeKyHAsl. [lpm
SIIEPHBIX B3PBIBAX BO3HUKAIOT €Il O0JIee BRICOKUE JTABICHHS.

IIpu BBICOKOM JaBICHHH COMMKAIOTCA ®  ACPOPMHUPYIOTCS
AJIEKTPOHHBIE 0OOIOYKH aTOMOB, YTO BEJET K MOBBIIMICHUIO PEAKIIMOHHON
criocobHocTH BemecTs. Ipu nasnennn 10107 atM ncuesaer pasmmdme
MEKIy JKHAKOH M rasoBoil dasamu, a mpu 10°—10° atMm — mexuy
TBEpAOH U xuIKoH (azamu. [Ipu BRICOKOM JAaBICHUU CHUIILHO MEHSIOTCSI
(u3nMUecKue W XUMHYECKHE CBOWCTBAa BellecTB. Hampumep, mpu
nasinenun 20 000 aTM MeTalll CTAaHOBUTCS 3JaCTHUUHBIM, KaK Kaydyk.
OObIyHasT BOJA TPU BBICOKUX TEMIIEpAType M JIABJICHUU CTAHOBHTCS
XUMHYCCKH akTHBHOH. C IOBBINICHHEM JaBJICHUS MHOTHE BEIICCTBA
MEPEeXONIAT B METALUTUYECKoe cocrosiHue. Tak, B 1973 1. yucHbIe
HaOJTI0 AT METAINTHICCKHAN BOTOPO TIPH JaBJICHUH 2,8 MITH. aTM.

OmarM W3 BaXHEHIINX JOCTIDKEHHMH XWMHH CBEPXBBICOKHX
JMaBJIeHUA cTayn cuHTe3 anMazoB. OH wmeT npu gasieHnu 50 000 at™ u
temmiepatrype 2000°C. Ilpu 3ToM TpapuT KpHCTAUDIM3YETCS B alMa3bl.
Taxoke amMasbl MOXKHO CHHTE3UPOBATh U C IPUMEHEHNEM YAapHBIX BOJIH.
B mocneanee Bpemsi €KErogHO MPOM3BOAATCS TOHHBI CHHTETHYECKUX
an-
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Ma30B, KOTOPBIC JIHMIIb HE3HAYUTCIbHO OTIMYAKOTCA OT IIPHUPOAHBIX IIO
cBOMM cBoMcTBaM. [lomyuaromuecs anMasbl  HWCIHOJB3YIOTCS ISl
MPOMBIIUICHHBIX e — B PEXYyINIEeM M OypoOBOM 00OpPYIOBaHUH.
Y nanock cHHTE3UPOBATh YepHBIE ajIMa3bl — KapOOHaJI0, KOTOPBIE TBEPIKE
MPUPOIHBIX anMazoB. OHHM MCHOJB3YIOTCS IS 00pabOTKH caMuX
aJIMa3oB.

B HacTosiee BpeMsi Halla)KeHO MPOMBIIUIEHHOE MPOW3BOJICTBO HE
TOJHKO MCKYCCTBEHHBIX aJMa30B, HO U JIPYTUX JIParoleHHBIX KaMHeH —
KopyHaa (KpacHOTo pyoOwHa), u3ympyna u ap. IIpu BRICOKHX IaBICHHIX
CHUHTE3UPYIOT U JIPYT'M€ Marepualibl, OTJIUYAIOIIUECS  BBICOKOU
TEPMOCTOUKOCTRIO. Tak, u3 Hutpuaa 6opa npu aasienun 100 000 at™ u
temneparype 2000°C cunTe3upoBaH 00pa3oH — Marepuall, IPUTOIHBIN
JUIA CBEpJCHUS W TUMM(OBaHUSA JeTalel W3 YpPE3BBIYAWHO TBEPIBIX
MaTepHaIoB MPH OUYEHb BBICOKUX TEMIIEpaTypax.

8.5. YeTBepThbIN YpOBEHb XMMUYECKOrO 3HAHUSI.
OBONOLMOHHAA XUMUSA

B 60—70-¢ rr. XX B. MOABHWICS YETBEPTHIA CIOCOO pEIICHUS
OCHOBHOM ITPO0JIEMbI XUMHH, OTKPHIBAIOIIMHA ITyTH /151 UCIIOJIb30BaHUs B
ITPOM3BOJCTBE MATEPUAIOB CAMBIX BHICOKOOPTraHU30BAHHBIX XUMHUYECKHX
CHCTEM, KaKHe TOJIbKO BO3MOJKHBI B HACTOsIIee BpeMsa. B ocHOBE 3TOro
crocoba JIEKHUT MPUHIKI KCIOJB30BAaHMS B IPOIECCaX IMOIYUYCHUS
LICJIIEBBIX ~ MPOAYKTOB TAaKUX  YCIIOBUH, KOTOpPBIC IPHBOMAT K
CaMOCOBEPIICHCTBOBAHUIO KAaTAIM3aTOPOB XMMHYECKHX PEaKIMM, T.e. K
caMOOpraHu3alfil XHMHYECKHX CHUCTeM. B cymrHocTH, pedyb HueT 00
HCIIOJIB30BAHUN XMMHUYECKOTO OIBITa KHUBOW MPHUPOABL. XHUMHUYCCKHIA
peaKTop MpeACTaeT KaK HeKoe MoJo0ue JKUBOH CHCTEMEBI, JJII KOTOPOi
XapaKTepHBl CaMOpAa3BHTUE W OMNpEACIICHHBIC YEPThl MOBeAcHHS. Tak
MOSIBUJIACH DBOJIIOI[MOHHAS XHMMHS KaK BBICIIMH YpOBEHb Pa3BHTHS
XUMHYECKOr0 3HAHHMS.

[Non 3BOIIOMOHHBLIME TIPOIIECCAMH B XWUMHHM TIOHHMAIOT TPOIECCHI
caMONpoM3BOJILHOTO  (0€3  ydacTWs 4YellOBeKa) CHHTE3a  HOBBIX
XUMUYECKAX  COCAMHCHWH, SBISIONIMXCS OoJiee  CIOXKHBIMU U
BBICOKOOPTAaHU30BAHHBIMU TIPOJIyKTaMH II0 CPABHEHHIO C WCXOJHBIMHU
BEIIECTBAMH.

[To3TOMY SBOJIOIMOHHYIO XHMHIO 3aCITy)KEHHO CUHTAIOT IPEIOHOIIO-
TUeH, HAayKOH O CaMOOpTraHU3alMK U CaMOPAa3BUTHH XUMHUYECKHUX CUCTEM.

o nmocneaneit Tpetn XX B. 00 3BOTIONMOHHOM XMMHU HHUYETO HE
ObUIO M3BECTHO. B oTiIMYMe OT OHOJIOroB, KOTOPBIC BBIHYXKICHBI OBLIN
HCIIOJB30BaTh JBOMIOIMOHHYIO Teoputo JlapBuHa I OOBSICHEHUS
MPOUCXOXKJICHUS MHOTOUMCIICHHBIX BHJIOB PACTCHHMM W JKMBOTHBIX,
BOIIPOC O TMPOMCXOXKJEHUU BEIIECTBA ISl XUMHUKOB HE MPEICTABIISII
HHTEpeca, IOCKOJbKY TMONYYCHHE JI000Or0 HOBOIO XHMHYECKOTO
WHINBUIA BCETIA
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OBUIO JICJIOM PYK W pa3yMa 4YesjoBeka. MOJEKysIbl HOBBIX XUMHYECKHX
COC/IMHHUI KOHCTPYHPOBAIUCH IO 3aKOHAM CTPYKTYPHOH XUMHU W3
aTOMOB W aTOMHBIX TpPYyMN, Kak 3AaHue u3 kuprnuueidl. JKuBbie xe
OpTaHU3MBI B3 OJIOKOB cOOpaTh OBLIO HENB3s. Ho m3ydeHne u ocBOeHNE
OTIBITA KUBOM MPHUPOJIBI OBIIIO JaBHEH MEUTOMH YUICHBIX.

[lepBrle Tarm Ha 3ToM IMyTH OBLTH caeiansl eme V. bepmemirycom,
KOTOPBI YCTAaHOBWIJI, YTO B OCHOBE ()YHKIIMOHHPOBAHMS >KUBOTO
opraHmu3Ma JIeKAT OWoKatanmm3. 3aTeM WCCIEOBAaHUS B OTOM
HanpaBineHnn Benmuch 0. Jlmbmxom, II. beptmo u, makomem, H.H.
CemeHOBBIM. PabOTBI 3THX YUEHBIX CIIOCOOCTBOBAIM YKPEIUICHHIO CBSI3H
XUMUH C OHOJIOTHEH.

IlocrenenHoe passutue Hayku B XIX B., mpuBeauiee K PACKPBITHIO
CTPYKTYpPhI aTOMa U JICTAIbHOMY MO3HAHUIO CTPOCHUSI U COCTaBa KIICTKHY,
OTKPBLIO TIEPE]l XUMHKaMUA U OMOJIOTaMH MPAKTUYECKUE BO3MOXKHOCTH
COBMECTHOM pabOThI HAJI XUMUYECKUMH MPOOIEMaMU YUICHUS O KIICTKE.
Ha moBecTke mHS CTOSIIO M3yYeHHE XapaKTepa XUMHUYECKHAX POIECCOB B
JKUBBIX ~ TKaHAX, OOYCJOBJICHHOCTh  OHOJOTHYECKMX  (DyHKIIHH
XUMHAYECKIMH PEAKITHSIMIL.

Kax ©Obpuio ycranoBiaeHo ydeHsIMH B XIX B.,, OCHOBOHU
HCKITFOUATEIBHON 3(h(HEKTHBHOCTH OMOJIOTHICCKUX TPOIIECCCOB SIBIISCTCS
omokatanm3. [l03TOMy XMMHKH CTaBST CBOEH IENBbIO0 CO3JaTh HOBYIO
XUMHUIO, OCHOBaHHYIO Ha KaTAJIUTUYCCKOM OIBITE )KUBOU Mpupoibl. OHU
CTPEMATCS K HOBBIM MPHUHIUIAM  yNPaBICHUS  XUMUYCCKUMU
MPOIIECCaMH, B KOTOPBIX OyIeT MPUMEHSTHCS CHHTE3 ceOe MOJO00HBIX
MOJIEKYJI, TI0 MPUHIUIY (EPMEHTOB OYIyT CO3MaHBI KaTATU3aTOPhI C
TaKUM  Pa3HOOOpa3WeM  KauyeCTB, KOTOPBIC JAJICKO  IMPEB30HIYT
CYIICCTBYIOIUE B HAIIICH TPOMBIIIUICHHOCTHU J0 CHX TIOP.

HecMmotpst Ha TO, 4TO (hepMEHTHI 00JIamar0T OOUTUME CBOWCTBAMH,
MPUCYIIUMH BCEM Karanm3atopamM, TeM He MeHee, OHH He
TOXKIECTBEHHBI MOCIEAHNM, TIOCKOJIBKY (YHKIIMOHHPYIOT B paMKax
JKUBBIX cHCTeM. [103ToMy Bce MONBITKM HWCIONB30BaTh OIBIT >KUBOU
TIPUPOABI U YCKOPEHUS XUMHUYECKHX MPOIIECCOB B HEOPTaHMYECKOM
MHUpPE CTAIKUBAIOTCA C CEPbE3HBIMU OTrpaHndeHusMH. [loka peds Moxer
WATH TOJBKO O MOJETMPOBAHMHM HEKOTOPHIX (yHKIHMH (HEPMEHTOB U
UCTIOJIb30BAHUM  3THUX  MOJENCH Il TEOPETHYECKOTrO  aHaiiu3a
JICITEIBHOCTH  JKUBBIX ~ CHUCTEM. Takke BO3MOXKHO  YaCTUYHOC
MPAaKTUYECKOE TMPUMEHEHUE BBIJICIICHHBIX (DEPMEHTOB Ui YCKOPEHUS
HEKOTOPBIX XHMUYECKUX peakiuit. J[iIsi 3TOro Hy»XHO H3YyYUTh BECh
KAaTAIMTHYCCKUY OMBIT JKUBOW NPUPOJBI, B TOM UYHUCIE U OIBIT
(dhopmupoBaHus camoro (pepMeHTa, KISTKU U Jaxe opranu3ma. Ha stoit
OCHOBE ¥ BO3HHKJA OBOJIONHMOHHAA XWUMHS Kak HOBas HayKa,
TIpoJlararomiasi MyTH TPHHIUIHATIHGHO HOBOH XUMHYECKOW TEXHOJOTHH,
CIOCOOHO¥ CTaTh aHAJIOTOM JKHBBIX CHCTEM.

Takum  00pa3oM, BO3HUKHOBEHHIO  DBOJIOIMOHHONH  XHMHH
CrocOOCTBOBAJIM ~ WCCIENOBaHMA B OONACTH  MOZEIHMPOBAHUS
Onoxaranm3atopoB-hepmMeHTOB. [l OCBOSHHSI OTBITA KUBOM MPUPOIBI
U peau3aliyiu mo-
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JIy4EHHBIX 3HAaHUM B IPOMBIIUIEHHOCTH XWUMUKHA HaMETWIU P
MEPCHEKTUBHBIX ITyTEH.
Bo-niepBbIX, XUMHUKH BEAYT HMCCIECIOBAHUS B OOJACTH METAIIOKOM-

IUIEKCHOIO KaTajn3a, KOTODBIit oboraraercs [IPUEMaMH,
HCIOJIb3YEMBIMH KMBBIMH OPraHM3MaMH B PEaKIUAX C ydaCTHEM
(hepMeHTOB.

Bo-BTOpBIX, yUEeHBIE IBITAIOTCS MOJAEITHUPOBATH OMOKATAIM3ATOPHI.
VYxe ymamoch c€o31aTh MOJEIH MHOTHX (DEPMEHTOB, KOTOPBIC
U3BJICKAIOTCSI M3 JKMBOM KJIETKM M MCHOJB3YIOTCS B XUMHYECKUX
peakiusax. Ho mpoGiiema oCiioxkHsIeTCs TeM, YTO (PePMEHTBI, YCTOHUNBBIC
BHYTPH )KMBOH KJICTKH, BHE KJIICTKH OBICTPO pa3pyLIarOTCsl.

B-TpeTbux, pa3BuBaeTCS XUMHS WMMOOWIM30BaHHBIX cUCTeM. [Ipu
3TOM (PEPMEHTHI, BBIJCICHHBIC U3 )KUBOTO OPraHW3Ma, 3aKpeIUISIOTCS Ha
TBEPAO IMOBEPXHOCTH IMyTeM ajcopOrmu. [IuoHepom B 3TO# 0OmacTH
BBICTYIIUII pycckux xumuk M.B. bepesun. bnaronaps ero uccnenoBaHusm
OMOKaTaIM3aTOPbl CTAIH CTAOMIBHBIME, YCTOWYHBBIMA B XHMHYCCKHX
peakusiX, TOSBUIIACH BO3MOXHOCTh X MHOTOKPaTHOT'O MCIIOJIb30BAHKA.

B-4ueTBepTHIX, TIO0ATLHOM IIENBI0 COBPEMCHHOM XHMHH SIBIISICTCS
pelieHre caMoi MIMPOKON 3aJ]adyl — OCBOEHHUE M MCIOJIb30BaHHE BCETO
OTIBITA JKMBOH MPHPOIBI. OTO TIO3BOJIAT XHUMHKAM CO31aTh IIOJTHBIC
AQHAJIOTH XUBBIX CHUCTEM, B KOTOPBHIX OYIyT CHHTE3WPOBATHCS CaMbIe
pa3HooOpa3HbIC BelecTBA. TakuM 00pa3oM, YEJIOBEUSCTBO MOIYYUT B
CBOE PACTIOPSKEHUE MTPUHIUITUAIBHO HOBBIE XUMUUYECKUE TEXHOJIOTHH.

3apokJIcHUE ABOIIOIMOHHON XUMHUHM Mpou3onnio B 1960-¢ 1T., Korma
OBUTM OTKPBITHI CITy4ad CaMOCOBEPIICHCTBOBAHUS KATAIN3aTOPOB B XOJIE
peakiuu, TOrjJa Kak OOBIYHO B  Tpolecce paboOThl  OHH
JIC3aKTUBUPOBAIIUCH, YXYIIIAINCh W BBIOPACHIBAINCh. TaKk XUMUKU
o0paTmiii BHWMaHHE Ha IIPOIECCHI CAMOOPTAHM3AIUH B XUMHUYCCKUX
CHUCTEMAax, MOJHAB TEM CaMbIM XMMHIO Ha KaU€CTBEHHO HOBBIN YPOBEHbD.
[Ipu sTOoM BHEepBBIE OBUTO OOpaIllecHO BHHMaHHE Ha CYIICCTBOBAHHE B
MPUPOJIE XMMUYECKUX CUCTEM Pa3HOM CTETEHM CIIOKHOCTH, a TaK)Ke Ha
TIPOIIECC Mepexoia OT XUMHYESCKIUX CHCTEM K OHOJIOTHUECKHM.

M3yyeHue mpolieccoB CaMOOpraHU3alldd B XHMHUM TPUBEIO K
(hOpMHPOBAHUIO JIBYX TOJIXO/OB K aHAIM3Y MPEAOHOIOTHYECKUX CUCTEM:
CyOCTpaTHOTO U (PYHKIIMOHAILHOTO.

CyGcTpaTtHbIV Nogxoa K npobneme 6uoreHesa

B pamkax cy0cTpaTHOro noaxoja ObLIo OTMEUEHO, UTo IIPH Mepexoe K
MPOCTEHIIM (hopMaM KU3HU IIed 0coObIi auddepeHIPOBaHHBIA 0TOOD
JUIIb TaKUX XWMHYECKMX OJJIEMEHTOB M MX COCAWHEHHWH, KOTOpBIE
SBIIAIOTCS OCHOBHBIM CTPOWTENIHHBIM MaTepHAIOM UIA  00pa3oBaHUS
OMONIOTMYECKNX CHUCTEM. OTH DJIEMEHTHI B XMMHHM TONYYWIH Ha3BaHHE
Op2aHO2eHO8.

PesynmpraTamm Takoro moaxona craysa wuHbopMarms o0 oTdope
XUMUYECKUX OJIIEMEHTOB W CTPYKTYP, KOTOPBIH OKa3aJcCsl IOI0OHBIM
OHoJIOTNYeCKON 3BOIOIMK. B HacTosIee BpeMss Haykoi oTkpbITo 110
XU-
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MHUYECKHUX DJIEMEHTOB. bBOJBIIMHCTBO H3 HUX rmornagactT B KUBBIC
OpraHu3Mbl M y4YaCTBYET B MX >XU3HEACSITEIHHOCTH. OJTHAKO OCHOBY
JKU3HEACATEIBHOCTH ~ OOECIICUMBAIOT  TOJIBKO IIECTh  XUMHYECKHX
3JIEMEHTOB-OPTaHOTCHOB — YTJIEPO/I, BOJOPOI, KHUCIOPOI, a30T, dochop
u cepa. Ix cymmapHast BecoBasi 0Nl B CTPYKTYpE JKHBOTO OpTaHH3Ma
cocraBimsier 97,4%. 3a HUMH ClIeqyloT 12 53JeMeHTOB, KOTOpPBIC
MPUHUMAIOT y9acTHE B TIOCTPOCHHH MHOTHX (DH3MOIOTHYECKH Ba)KHBIX
KOMIIOHEHTOB OWOJIOTHYECKHX CHUCTeM (HATpui, Kalaui, KalbIUi,
MarHui, aJfOMHHHHA, JXKele30, KpeMHUH, XJIOop, MeIb, IMHK, KOOAJIbT,
HUKelb). X BecoBas mojs B opranu3me coctaBimsieT 1,6%. Kpome toro,
cymectByeT eme 20 5JEMEHTOB, YYAaCTBYIOIIMX B IOCTPOCHUU U
(YHKIIMOHUPOBAHUM  OTACIBHBIX  Y3KOCHCIU(PUUECKUX OHUOCUCTEM,
BECOBas JI0JIs1 KOTOPBIX COCTABIIAET 0K0JI0 1%. Bee ocTambHBIE DIIeMEHTHI
B IIOCTPOEHUH OHOCHCTEM MPAKTHUECKH HE YUaCTBYIOT.

OO0mas XUMHYECKas KapTHHA MHpa TakkKe BechbMa YOCIHUTEIHHO
CBUICTENBCTBYET 00 OTOOpe XMMHUYECKHX COeTWHEHHWH. B Hactosiee
BpeMs XHMHYCCKOW HAayKe HW3BECTHO OKOJO 8 MITH. XHUMHYECKHX
coenuHCHUH. V3 HUX momaBisoiiee OONBIMHHCTBO (96%) COCTaBISIOT
OpPTaHWYECKUE COCTUHEHMS, KOTOPBIE 00pa30BaHbI HA OCHOBE BCE TEX JKE
6—18 smeMeHTOB. A M3 oCTANBHBIX 90 XMMHYECKHX 3JICMECHTOB IIPHPOIA
co3maia Bcero Jumrb 0koj10 300 THICSY HEOPTaHWIECKUX coenuHeHmi. U3
MUJUTHOHOB ~ OPTaHMYECKHMX COCOUHCHHH B ITOCTPOCHHU KHBOTO
YYaCTBYIOT JIMIIb HECKOJIBKO coTeH. M3 100 M3BECTHBIX aMUHOKHUCIIOT B
cocTaB 0eKkoB BXOauT Tobko 20. JIumb mo vetsipe Hykiaeotuaa JHK u
PHK nexat B 0CHOBE BCEX CIOXKHBIX IMTOJTUMEPHBIX HYKJICHHOBBIX KHCIIOT,
OTBETCTBCHHBIX 33 HACIICACTBEHHOCTh M PETYIIAIINI0 OSIKOBOIO CHHTE3a B
JI00BIX KUBBIX OpraHu3Max.

XuMHKaM BaXHO TIOHATh, KaKUM 00pa3oM W3 MHHUMyMa
XUMHUYECKAX DIIEMEHTOB M XHUMHYCCKHX COCIMHCHUN 00pa3oBaIncCh
CIIOXHEHIe OHOCHUCTEMBI. be3 3Toro ydeHple He CMOTYT MPUCTIOCOOUTH
K CBOMM HYXXJIaM IPOCTHIE XUMUYECKAE CHCTEMBI W MONYIUTh W3 HHUX
0oJtee CIIOXKHBIC COCTMHCHIIS.

MOKHO TIPEAIIONIOKUTh, UTO OMPEICIITIONTIME (DakTopaMu B 0TOOpE
XUMHYECKUX 3JIEMEHTOB IpPH (OPMUPOBAHUH OPTaHUYECKUX CHUCTEM, a
TeM Oojee OHOCHUCTEM, BBICTYIAIOT YCJIOBHS COOTBETCTBHS 3THX
3JIEMEHTOB OIPE/ICIICHHBIM TPSOOBAHUSM

* CIOCOOHOCTH 00pPa30BbIBATh MPOYUHBIE U, CIIEAOBATEILHO,

JSHEProeMKHE CBS3H;
* 3THU CBS3H JIOJDKHBI OBITh JTAOMIBHBIMH (M3MEHUNBBIMU ),
CITOCOOHBIMH K 00pa30BaHHUIO HOBBIX Pa3HOOOPA3HBIX CBSI3CH.

JlaHHBIM YCITOBHSIM OTBEYAET YTJIepO] — OPTaHOTCH HOMEp OJIHH.
OH, KaK HUKAKOW JPYTOW DJIEMEHT, CIIOCOOEH BMEMIATh U YIACPKUBATH
BHYTPH ce0sl caMble pPEeIKHe XUMHUYESCKHE TPOTHBOIOIONKHOCTH, PEaH-
30BBIBaTh WX CIWHCTBO, BHICTYIIATh B KAa4eCTBE HOCHTENSI BHYTPEHHETO
MIPOTHUBOPEYHSL.
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A3oT, pocop U cepa Kak OpraHOreHbl, a TAKKe HKEJIe30 U MarHui,
COCTAaBJIAIOINNE AKTHUBHBIC LICHTPbI q)epMCHTOB, TAaKXKE J'Ia6I/IHI>HI)I.
Kucmopon 1 BoAopoJ CBONMCTBOM Ja0OHMIBLHOCTH OOJIAHAlOT B MEHBIIEH
Mepe, I03TOMY  SBISIOTCS  HOCHTEISIMHU  OKHCIHTEIbHBIX U
BOCCTaHOBHMTEJIbHBIX ITPOIIECCOB.

CeromHs TakXKe SICHO, YTO B XOJIE€ IBOJIOIMH OTOMPAJIKCEH T€ CTPYKTYPEI,
KOTOpBIE  CIOCOOCTBOBAIM ~ PE3KOMY  IIOBBIIICHHMIO  aKTUBHOCTH M
CEIICKTMBHOCTH JIEHCTBUS KaTAIMTHYECKUX Tpym. ECTh yXe M HEKOTOphIS
BBIBOJIBL

* Ha paHHUX S3TalaxX XUMUYECKOW SBOJIOLUHM OPraHUYECKOro MHUpa

KaTaJli3 OTCYTCTBOBAL. YCIIOBUS BRICOKKX Temriepatyp (Boire 5000 K),
JNIEKTPUUYECKUX PaspsoB U pajiuallid, C OJHOW CTOPOHBI,
MIPEISITCTBOBATIM  OOPa30BaHUIO KOHJCHCUPOBAHHOTO COCTOSHHMS

BEIIECTBA, a C JAPYro — C JUXBON MEPEKpPHIBAIIA T€ MOPLUHU
SHEPTuU, KOTOPBbIC HEOOXOAMMBI JUIS IMPOTEKAHMs OOJBIIMHCTBA
peaxiui;

* IEpPBLIE MPOSABICHNS KaTaan3a HAYaIHNCh [IPH CMATYEHHH YCIOBUI
1 06pa30BaHNH TEPBUYHEBIX TBEPILIX TE;

* POJIb KaTaJaM3aToOpOB BO3pacTana II0 Mepe TOro, Kak (hU3HYECKUe
YCIIOBHS TIPHOIIIKAINCEH K 3eMHBIM. Ho 00lee 3HaUeHMe KaTaimsa
BILIOTH 10 oOpa3oBaHus Oojiee WIM MEHES CJIOXKHBIX
OPraHMYECKMX MOJIEKYII BCE €IIE HE MOIJIO OBITH BHICOKHM;

* IOCJIE TOro, KaKk ObUI HAKOIUICH OIPENCICHHBIA KOIMYCCTBECHHBIM
MHHHUMYM OpPraHUYECKHX M HEOPTaHHYECKHMX COCOMHEHMI, IMPEKIE
Bcero CaxapoB M aMHMHOKHCIOT, pOJb Karaau3a Hadaga pe3Ko
BO3pACTaTh.

(DyHKLIMOHaanbIﬁ noaxop B 3BOJSTIOLUMOHHON XUMUN

B pamkax QyHKIMOHATHHOTO IIOAXOMAa TakKXKe H3ydaeTcs pPOJIb
KaTalli3a W BBISIBJISIFOTCS 3aKOHBI, KOTOPBIM IOAYUHSIOTCS MPOIECCHI
CaMOOpraHM3aIiil XUMHUYECKUX CHUCTEM. BbIJI0 OTMEUYEHO, YTO BEIYIIYIO
pOJIIb Ha TMPEIOHMONIOTMYECKON CTaJWM SBOJIOLNMN HIpay KaTaau3. Poib
KaTaJIMTUYECKUX TTPOIIECCOB YCHIIMBAIACH 10 Mepe YCIOKHEHHS COCTaBa
U CTPYKTYpbl XHMHUYECKMX CHUCTeM. FIMEHHO Ha 3TOM OCHOBaHUHU
HEKOTOPBIE yUYCHBIC HANpsSMYIO CTald CBS3BIBATh  XHUMHUYECKYIO
ABOJIIONMIO C CAaMOOPTaHM3AlHWEH W CaMOPa3BUTHEM KaTaTUTHUECKUX
cucteM. VIHBIMH CJIOBaMH, TaKasl SBOJIIOIMS €CIM HE IEIUKOM, TO B
3HAYUTENFHOW Mepe CBs3aHa C TMpoIeccaMH  CaMOOpTaHW3aIliH
KaTaJIATHYECKUX CUCTEM.

Hcxonms u3 aroro mpodeccop MI'Y A.IL PyneHKo BBIIBHHYIT meoputo
Camopazsumsi OMKpbimuIx Kamanumudeckux cucmem. OdeHb CKOPO OHa ObLTa
peoOpa3oBaHa B OOIIYIO0 TCOPHIO XUMHYECKOM SBOJIOIMH U OHoreHesa. B
HEl peleHbl BOITPOCHI O JABWXKYIIUX CHJIaX M MEXaHW3MaX SBOJIFOIIMOHHOTO
mpoIriecca, T.e. 0 3aKOHAX XMMHYECKOH JBOJNIOLNH, OTOOPE DIEMEHTOB U
CTPYKTYp ¥ HX NPHUYUHHOW OOYCIOBICHHOCTH, O BBICOTC XHMHYCCKOM
OpraHu3aIvy U UepapXun XUMUICCKHUX CCTEM KaK CIICACTBHUH SBOJIFOITUH.

CyIIHOCTh JJaHHOM TEOPHMH COCTOMT B TOM, 4YTO XHUMHYECKas
ABOJTIONNS MPEICTABIISCT COO0H CaMOpa3BUTHE KATATUTHICCKUX CHCTEM,
a cre-
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JTIOBATEJIHHO, SBOJIFOIIMOHUPYIOIHM BEIIECTBOM SIBIISIOTCS
KaTajlu3aTopbl, a HE MOJEKYJbl. Bbillle Mbl YNOMUHAIH, 4YTO NIPU
KaTaln3e UAET PeaKkiys XUMHUSCKOro B3aMMOACHCTBHUS KaTaau3aTopa U
peareHTOB C  OOpa3oBaHMEM TPOMEKYTOYHBIX  KOMILUICKCOB  CO
CBOMCTBAMHU IIEPEXOAHOTO COCTOSHHS. VIMEHHO Takoi HpOMEKYTOUHBII
KaTaJTUTHICCKHI KOMIDIGKC  Pynenko Ha3Ball  27eMEeHMAaPHOL
kamanumuyeckol cucmemotl. Ecan B Xole peakmuu HIET IOCTOSHHBIN
MIPUTOK HOBBIX PEAKTHBOB M3BHE M OTBOJ TOTOBOW MPOMYKITHH, a TaKKe
BBHITIONTHSIOTCST HEKOTOPBIC JTOTOJNHUTENbHBIC YCIOBHSA, TO pPEAKITUs
MOXET HMATH HCOIPaHUYCHHO O0JI0, HAXOOACh Ha OAHOM M TOM XK€
CTAl[MOHAPHOM  ypoBHE. TakWe MHOTOKpPaTHO  BO30OHOBIIIEMbIC
KOMIIJICKCBI SABJIAIOTCA 2JICMCHTAPHBIMH OTKPBLITBIMHU KAaTAaJITUTHYCCKHUMU
CHCTEMaMH.

Camopa3Burue, CaMOOpTraHU3alUs u CaMOYCJIOKHCHUE
KaTaIUTHYCCKUX CHUCTEM IPOMCXOTUT 3a CUeT IMOCTOSHHOIO IIPHTOKA
TpaHcHOPMUPYEMOH DJHEPTHHA. A TaK KaK OCHOBHBIM HMCTOYHHKOM
SHEPTHH SIBIISIETCS Oa3ucHas PeaKIys, TO MAaKCHUMAIBHOE SBOJIIOIMOHHOE
MIPEUMYIIIECTBO TTOJIYYAIOT KATAIUTHUSCKUE CHUCTEMBI, Pa3BHBAIOIIAECS
Ha 0ase PK30TepPMHUUECKHX peakiuii. Takum oOpa3oM, Oa3HCHAs peaKIus
— HE TOJbKO HCTOYHHK DSHEPrHHM, HO H opyaue otbopa Hamboliee
MTPOTPECCUBHBIX IBOJIIOIMOHHBIX N3MCHCHHH KaTaIH3aTOPOB.

Tem cambiM PyneHKO CHOPMYITUPOBAT OCHOBHOU 3AKOH XUMUUECKOU
960M0YUY, COTJIACHO KOTOPOMY C HaWOONbIICH CKOPOCTHIO U
BEPOSATHOCTBIO PEANTHM3YIOTCS T€ IIYTH DBOJIONHMOHHBIX H3MCHEHHIM
KaTaln3aTopoB, KOTOpPHIE CBS3aHBI C POCTOM HUX aOCOIIOTHOM
KaTaJIUTUYEeCKOM aKkTUBHOCTU. IIpm 3TOM Mo mapamerpy aOCOIIOTHOI
KaTaJINTUYCCKON aKTHBHOCTH CKJIAABIBAIOTCS MEXaHHM3MBI KOHKYPCHIIHU
W €CTECTBEHHOI0 0TOOpA.

BozHukaer siBjeHHE aBTOKAaTaIn3a, P KOTOPOM TIPOIYKTHI PEaKITNH
BBICTYITAIOT KaK KaTau3aTOphl, YCKOPSIOIINE NaTbHEHIIICe MPOTEKAHHUE
peakun. Ilpm >TOM peakiys CTaHOBHTCS CaMOPa3BHUBAIOIICHUCS, H
dJIeMEHTapHAs OTKPHITAas KaTATUTHUECKAasT CHCTEMA TIOIXOINUT K TICPBOMY
TIpEeNIeNTy B CBOEM PAa3BHTHH, KOTJIa POCT CKOPOCTH Oa3WCHON peaKiny
HAUYMHACT OrPAaHHYMBATHCSA IMOCTOSHHON TEMITEpaTypoi CHCTeMBI. Torma
HEKOTOpBbIE  DJICMEHTApHBIC  KATAJIMTHYCCKUE LIEHTPHI  CTAHOBSITCA
CIIOCOOHBIMU OCYIICCTBIIATh HE OJMH, a HECKOJBKO IMKJIOB 0Oa3nCHOM
PCaKITHH.

Ha cnenyromem srtame pa3BUTHS JJIEMEHTAPHON KaTaJIMTHUECKOM
CHUCTEMBI CKOPOCTh PEaKIMK HAUYMHACT OrpaHHYMBAThCS KOHIICHTpaIuei
pearupyromux BemecTB. [lpr 3ToM cucTeMa TOAXOMUT KO BTOPOMY
mpeiely B CBOEM PAa3BUTHH, KOTOPBIM IIPEOJOIEBACTCS C TOMOIIBIO
MIPOCTPAHCTBEHHOTO  MyONMPOBAaHUS KATAIMTHYCCKHX CHCTEM, HX
pa3benUHEHUS W JATBHEHINET0 CaMOCTOSTEIHLHOTO CYIIECTBOBAHMS. A
CaMOBOCIPOU3BeJICHHE (TOYHOE THPOCTPAHCTBEHHOE JIyOIHUpOBaHUE)
SIBIISIETCSI TIPU3HAKOM HE XMUMHYECKOW, a OMOJOTHYECKON IBOJIOIIHIH.
Nmenno Ttak ¢ wmarpuunbix  Monekyn JHK  cuutbiBaercs
HACJICICTBCHHAs HMH(OpMAmus W Ha 3TOM OCHOBE CTPOMTCS HOBas
MoJieKyna. Takum  00pa3oM, BTOpOM  KHHETHYCCKHH  mpeaen
CaMOPAa3BUTHS AIIEMEHTAPHBIX OTKPBITHIX
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KaTaIUTUYECKMX CHUCTEM  SBIISIETCS  MPEICIOM  JOOHOIOrMYECKOM
XUMHUYECKON ABOJIOIMH. [locae 3Toro BO3MOXKHOCTH JOOHOIOIHYECKOM
ABOJIIOIMU, TIPOXOJSIICH 10 3aKOHAM XHUMHWH, HWCUYEPIBIBAIOTCS, U
HAYMHACTCS SBOJIIOLIKS OMOIOIHYESCKAasL.

[IpakTUYECKUM CJIEACTBUEM TEOPUU CAaMOPA3BUTHS  OTKPBITHIX
KaTaIMTHYECKMX CUCTEM SIBIIICTCS TaK Ha3blBaeMasl HECTal[OHApHAs
KHHETHKA, KOTOpast 3aHUMAETCS Teopueit yIIpaBICHUS
HECTAlMOHAPHBIMU  MPOIECCAMH — PEAKUUSIMH C MEHSIOIIMMUCS
yciaopusMu.  CerofHs HCCIIEAOBAaTEId IPUXOAST K  BBIBOAY, 4YTO
CTAI[MOHAPHBIA PEXKHMM, HAAe)KHAsh CTaOMIM3aIlUsl KOTOPOro Ka3ajaach
3aJIO0TOM  BBICOKOH  3()()EKTUBHOCTHM  MPOMBIILICHHOIO  TpOILEcca,
SABJICTCA JIUMIIb YaCTHBIM CJIy4a€M HECTAITMOHAPHOI'O pEXHMaA. HpI/I 3TOM
ObUI0  OOHApy)KeHO  MHOXKECTBO  HECTAI[HOHAPHBIX  PEKHUMOB,
CIIOCOOCTBYIOIINX MHTEHCU(DUKAIIUH PEAKIIHH.

TakuM 00pa3oM, pPacCMOTPEHHBbIC KOHICHIMA XHMHH IO3BOJISIOT
TFOBOPUTHh O CYIISCTBOBAHUU XMMHUYECKOH KapTHHBI MHpa, T.€. TaKOIr'o
B3MJIAa Ha IIPUPOAY C TOUYKH 3PCHUS XUMHH, B KOTOPOM OIPEICIITIOTCS
MECTO U pOJb XHMHYECKHMX OOBEKTOB M IIPOLIECCOB B PpeabHOM
MPUPOTHOM MHOT000pa3uu. Ee conepannem sBisieTcs:

* 0000IICHHOE 3HAHHE SMOXH O TOM, YTO IIPEICTABISAIOT COOOM
O00BEKThl JKMBOH M HEKHUBOH MPHPOABI C TOYKH 3PEHHSA HX
XUMHYECKOTO coziepkanus. Croia BXOJUT YYCHHUE O MHOTO00pa3uu
YaCTHI] BEIIECTBA U €r0 XMMHYCCKOH OpraHu3alnH;

* MPEICTABICHHE O CANHOM IMPOUCXOKICHUHM BCEX OCHOBHBIX THIIOB
MIPUPOIHBIX OOBEKTOB, X €CTECTBEHHON ABOJIIOINH;

* 3aBHCHMOCTb XHMHUECKHX CBOMCTB IPHPOJHBIX OOBEKTOB OT HX

CTPYKTYPBIL;
* 00IIIKEe 3aKOHOMEPHOCTH IPUPOAHBIX IIPOLIECCOB KakK IMPOLECCOB
XMMHUYECKOTO [BW)KCHHS — B3aUMOMACHUCTBHS PEarHPYOLIUX

BEIECTB APYT C IPYTOM U OKPYIKAIOIIEH CPemoit;
* 3HAaHHE O CICIUPUISCKUX OOBEKTaX, CHHTC3UPYEMBIX B
MIPAKTHYECKOM NEeATeTLHOCTH XUMHKOB.
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1. Bacunvesa T.C., Opnog B.B. Xumnueckas popma matepun. M., 1983.
2. llanyes A.A. dunocodus u xumusi. Pocros-ua-Jlony, 1991.

3. Kysvmenxo H.E., Epemun B.B., Ilonkos B.A Hauana xumuu M., 1997.
4. [Tumenmnen Jic., Kyupoo /[ic. BO3BMOKXHOCTH XMMHUH CETOAHSA U

3aBTpa. M., 1992.

5. [lonnep 3. XviMus Ha IyTH B TPeThe ThicsueneTue. M., 1982.

6. Conosves FO.U., Kypawos B.M. Xumust Ha riepekpecTke Hayk. M, 1989.
7. @ueyposckuii H.A. Ucropus xumun. M., 1979.

8. Xumus v MupoBo33penue. M., 1986.

9. Xomuenxo T.11. Xumust 11 IOCTYTIAIOIINX B BY3bl. M., 1996.
10. Omcau orc. Inementol. M., 1993.



Masa 9
CTpYKTYpHbIE YPOBHU XXU3HU

9.1. CTpyKTypa 6MONorM4ecKkoro 3HaHus

Buonorusa kak Hayka

B Hacrosiee Bpems HanOoree AMHAMHYHO Pa3BUBAOIICHCS HAYKOU
SIBIISICTCSL OMONIOTHST — HayKa O JKU3HH M KHUBOW mpupoze. OCHOBHBIC
33724l OMOJIOTMH — JIaTh Hay4dyHOE ONpeJeliCHNe JKU3HH, yKa3aTh Ha
MPUHIUITAATFHOE OTIUYHE )KUBOTO OT HEXXHBOTO, BBIACHUTH CHEIU(DUKY
Ouwonormueckoi  GOpMBI  CYIIECTBOBAaHWS  MaTepud.  Pa3BurtHe
OMONIOTUYCCKMX 3HAHWH TPUBOAUT K TIOCTENICHHOW TpaHchopMaImm
MpPEJICTABIICHU O CYIIHOCTH JKU3HHW, €IWHCTBE KOCMHYECKOW U
OMOJIOTUYECKOW  JBOJIIOIMM, B3aMMOJCUCTBHUH OHOJIOTUYECKOTO H
COLIMAJILHOTO B 4YeloOBeke U T.I. HoBble OHONIOTHYECKUE JTaHHBIC
M3MCHSIOT Ty KapTUHY MHUpa, KOTOpas Ha MPOTSHKEHUH JJTUTEIBHOTO
BpeMeHU (opMmHUpoBanack (Gu3MKoH. MOXHO TOBOPUTH O TOM, YTO
CerOMHS OTKPHITHS B OWOJIOTHM ONPEHACISIOT PAa3BUTHE  BCETO
€CTeCTBO3HAHMS. VIMEHHO TOATOMY COBpPEMCHHas HaydHas KapTHHA
MHpa HEBO3MOXKHa 0e3 OHMOIOrMYecKnx 3HaHHWU. boiee Toro, Omoyorus
CTaHOBHUTCSI TEM OCHOBaHHMEM, Ha KOTOpPOM (OPMHUPYIOTCS HOBBIC
MHUPOBO33PEHUYECKUAE  TIPUHIUILI,  ONpPEACISIONINE  CaMOCO3HAHHE
YenoBeKa.

B coBpeMeHHOH Hayke OMOJIOTHSI OIPENEIICTCS KaK COBOKYITHOCTD
HayK O OKWUBOW TIPUPONE, MHOrooOpasiy  CYIIECTBOBAaBIIMX |
CYIIIECTBYIOIIMX JKUBBIX OPraHU3MOB, WX CTPOCHHH W (PYHKIHAX,
MIPOUCXOXKIAECHHUH, PacIIPOCTPAHEHUH U Pa3BUTHH, CBA3SX JIPYT C APYTOM U
HEKUBOM MPUPOAOH.

B cootBercTBHM ¢ 3TMM OuWONOTHS HW3y4yaeT Kak OOIUe, Tak U
YaCcTHBIC 3aKOHOMEPHOCTH KMBOT'O BO BCEX €r0 MPOSBICHUIX (0OMEH
BEIIECTB,  BOCHPOW3BOJCTBO,  HACJIEJCTBEHHOCTh,  W3MEHYHBOCTD,
MIPUCTIOCOOIAEMOCTH | JIp. ).

CoBpeMeHHasi OUONOTHSI — JIUHAMHYHOE, MEHSIOIeecs Ha IJia3zax
3HaHue. JIaBHHOOOpa3HOE HAKOIUIGHHE HOBBIX JKCIIEPUMEHTAJIbHBIX
JaHHBIX TOJYaC OINEpPEeKaeT BO3MOXHOCTH HMX  TEOPETHYSCKON
HWHTEpIpeTanui U o0bsAcHeHUs. CTPEMHUTEIBHO pacTeT B OHOJIOTHH
YHUCIIO MEXK-
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JUCHUIUIMHAPHBIX MCCIICA0BAaHWHM Ha CTBIKC C APYIrMMHU CCTCCTBCHHBLIMH
Haykamu. [lo3ToMy B CTpPyKType OHOJOIMYECKOrO 3HAHUSA CEroaHs
HacuMThIBaeTCs Oojiee S0 YacTHBIX HayK: OOTaHWKA, 300JIOTHSI, TCHETHKA,
MOJIEKYJIIpHas ~ OWOJIOTHS, aHAaTOMHS, MOP(MOIOTHSI, ITUTOJIOTHS,
Onodu3nKa, OMOXMMHUS, IMAJICOHTOIIOTHS, SMOPHUOJIOTHS, SKOJIOTUS U T.II.
JlanHoe MHOTOOOpasue HAyYHBIX TUCIUILIHH OOBSCHACTCS, TIaBHBIM
00pa3oM,  CIIO)KHOCTBIO ~ OCHOBHOIO  OOBEKTa  OHOJIOTHYECKHX
HCCJICIOBAaHNM — JKMBOW MaTEPHH.

CtpykTypy OHMONIOTMH KaK HAayKH MOXXKHO PacCMaTpUBATh C TOUYKH
3peHUs] 0OBEKTOB, CBOMCTB, YPOBHEH OpraHH3alliH >KUBOTO, OCHOBHBIX
3TalloB U 6I/IO.HOI‘I/ILICCKI/IX napagurm.

I[lo o6bekTaM wuCCICAOBaHUS OHOJIOTHIO TOAPA3JCISIOT Ha
BUPYCOJIOTHIO, 0aKTEPHOJIOTHIO, OOTaHHKY, 300JI0THIO, aHTPOTIOJIOTHIO.

I[lo cBoiicTBaM H® NOPOSABICHUIM JKHBOTO CYIIECTBYET
crienyromas KiacCu(UKanus OUOJOTHYSCKUX JAUCIUILIUH: IMOPUOIOSUS
— HayKa, WH3y4Yamllas 3apojbllieBoe (3MOPHOHAILHOE) pPa3BUTHE
OPTaHM3MOB; ¢hu3suoo2uss — Hayka O (DYHKIIOHHMPOBAHUH OPTaHHU3MOB;
Mopghonocusi — HayKa O CTPOSHHHM JKUBBIX OPTaHM3MOB; MOMEK)IAPHAS
buonoeuss — Hayka 00 o0Opasze >KM3HU COOOIISCTB PACTHUTEIILHOTO H
’KHBOTHOT'O MHpPa, MX B3aUMOCBS3IX C OKPYKAIOIIeH CpeIoit; cenemurxa —
HayKa 0 HaCJICICTBEHHOCTH W H3MEHUYHBOCTH.

[IToypoBHIO OpraHM3all UM KUBBIX OPraHU3MOB BBIICIISAIOT:
aHamomulo — HAYKy O MAaKpOCKOIHMYECKOM CTPOCHHU >KUBOTHBIX U
YENIOBEKA; 2UCMOI02Ul0 — HAYKy O CTPOCHUM TKaHEH; yumonocuio —
HAyKy O CTPOSHUH KHUBBIX KIETOK.

B cBOEM pa3BUTHH OHMOJIOTMS MPOIIUIA [UIUTSIILHBIA M TPYIHBIN MTyTh,
BKJIFOYAIOIIMHI B ce0s TpH HamOojee KPYHHBIX dTara, IPUHIUIIAAIBLHO
pasIUYaOIIMXCd MEXIy co0oi cBoed TIJiaBHOW wuzaeei: 1) mepuon
CHCTEMATHKH, 2) DSBONIOIUOHHBIA mepuod W 3) mepHoj OHOIOTHH
MuKpomupa. OTMEUEHHBIE TEePHOABl HE WMEIOT MEKIY COOOW HYeTKHX
BpPEMEHHBIX T'PAHMII, TaK K€ KaK U HE HMCIOT PE3KHX ITepeXxooB. boiee
TOTO, TIOCKOJIbKY OMOJIOTHS €Ille He BBIIUIA HA YPOBEHb TECOPETUICCKHUX
00001IeHNT 1 HE WMeeT COOCTBEHHOW HAyYHOW KapTHHBI MHpA, OHA
CYLIECTBYET B TpPEX «HUIIOCTACSIX» — HATYyPaTMCTUYCCKON, (PH3HKO-
XUMHYECKOH M 3BOJIONMOHHON Ononornu. Kaxkmas u3 HHUX MOsSBHUIACh B
COOTBETCTBYIOIIUI TIEPUOJT PA3BUTHSI OMOJIOTHYESCKOM HAYKH.

Mepuop cuctematuku. Hatypanuctnyeckaa 6uonorus

Kax u Bcsakas ecTecTBeHHas Hayka, OMOJIOTHS Hadajga pa3BHUBATHCS
Kak omucaTenbHas ((PeHOMEHOIIOrHYecKas) Hayka O MHOTI'00Opa3HBIX
(dopmax, BHIAX u B3aMIMOCBS3SX >KMBOrO Mupa. ['JTaBHOW ee 3amaucit
OBIIO M3y4YeHHE MPHUPOILI B €€ €CTECTBEHHOM COCTOSIHMH. J[st 3TOTO
HAOJII0JAINCh, ONKCHIBAINCh U CUCTEMATH3UPOBAIKCH SBICHHUS >KHBOM
npupoibl. IMEHHO B 3TOT MEPHO CHOXKHUICSA HATYPATUCTUICCKUI 1O/~
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XOJ K HU3YyYEHHIO JKuM3HM. HavajgoM HaydHOro moAxXoJa IOCITYKHjIa
[MOCTOSIHHO ~ pacTylllas  COBOKYITHOCTh  IPAKTHUECKUX  3HAHHM,
MOJIy4aeMbIX YEJIOBEKOM B IPOIECCe €ro B3aUMOJCHCTBHS C
OKpy:Karole IpupoaHON cpefoi. [ToMUMO HaKAITUBAFOIIMXCS 3HAHUI
HE0OXOMUMO OBIIO CHCTEMATH3HPOBATh M OOBEKTHI, COCTABJISABIIIHC
TIpenMeT TIPAKTHYSCKUX WHTEPECOB dUesoBeka. lmes cucTemMaTtuku
3apomMiIach B AaHTUYHOCTH. IIepBBIM CHCTEMATH3aTOpPOM HAyKH CTal
ApucToTenb, KOTOPBI coOpal HAKOIUIEHHBI K €ro BpeMEHH
(bakTHUECKMT MaTepuall M cIejlayl TEPBYIO IOMBITKY KiIacCH(PHKAITHN
JKUBOTHBIX U PaCTCHHI, OCHOBAaHHYIO Ha MIOHATHH LIEJIECOO00Pa3HOCTH.

CucreMaTu3anuyd OMOJOTHYECKUX 3HAHUN OH IOCBSTHI Psia padoT:
((I/ICTOpI/Dl JKUBOTHBIX», ((O HacTax XHBOTHBIX), «O BO3HUKHOBCHHNHN
JKUBOTHBIX». B HUX ApHCTOTEIb pa3Aeini [apCTBO )KUBOTHBIX Ha JIBE
TPYIIBI: KMEIOIIUX KPOBh U JHIIEHHBIX KpoBH. Cpenu MMEIOMNX KPOBb
OH BBIICSUL. YETBEPOHOTMX SKMBOPOMSIINX, IITHI, YCTBEPOHOTHX H
OC3HOTHUX  SULCPOASAIIMX, OE3HOTMX  JKHBOPOIAIINX HM  PEIO.
COOTBETCTBEHHO JIMIIICHHBIC KPOBU JCIHINCH HA: MIATKUX (TOJJOBOHOTHX )
MATKOKO)KHX  MHOTOHOTHX  (pakdh), MHOTOHOTHX WICHHCTBIX M
PaKOBHHHBIX O€3HOTMX (MOJUIFOCKH W MOpPCKHE exkH). Kpome Toro,
ApHUCTOTENHh BBIACIHI PSI TPYHI, TMEPEXOAHBIX MEKIY 3THMH ABYMS.
UenoBeky ApPHCTOTEN> OTBET MECTO Ha BEPIITHHE KPOBSHBIX JKHBOTHBIX
(a"TpOMOLIEHTPU3M).

brnaromapst paboraMm ApHUCTOTENs XAOTHYHBIE 3HAHHSA O JKUBOM
MpUpOE HPHUOOPEIT OTHOCUTEIILHO YIOPSIOYCHHBIH XapakTep, U 3TO
00CTOSATENBCTBO JAaeT OCHOBAHUS CUYHMTATh, YTO CTAHOBJICHHE OHOIOTHU
KaKk HayKH Hayajloch B T€ Jajekue BpeMeHa. Maewm ApwucroTens
ITOJI30BAJIUCh HEMPEepeKaeMbIM aBTOPHTETOM BIUIOTH 10 HoBoro
BPEMEHH, JIUITH TOT/1a OHU OBLIN ITOBEPTHYTHI IPOBEPKE.

IToasem OHOIOrHYECKUX HAYK IIpom3o1ie b B X VI B. 1 cBS3aH
¢ omoxoil Benmkux reorpauueckux OTKPBITHI, KOTOPbIE 00OTaTHIN
HayKy MHO>KECTBOM HOBBIX (DaKTOB, COOpaHHBIX Ha BHOBb OTKPBITHIX
3emisix. JlaHHBIe (haKTBI TpeOoBalM CBOCH CHUCTEMAaTH3allMd U
KJTacCU(UKAIMK, KOTOpas M Obla MPemio’keHa B TPyAax IIBEICKOTO
yuenoro K. Jlunnes. OH B cBoeil pabore «CHcTeMa MPHPOIBI» CMOT
pa3paboTaTh CTPONHYIO HEPAPXHUIO BCEX KMBOTHBIX U PACTCHHM.

B ocHoBe cucrematnku JIMHHes JICKHT BHI, OJIM3KHE BHJIBI
00BEAMHSAIOTCS B POJIBI, CXOAHBIC POABI — B OTPSABI, a OTPSOLI — B
kimaccel. Kpome Toro, JIuHHEH BBeN TOYHYIO TEPMHHOJIOTHIO MJIS
OINMMCAHUs PACTEHUH W KMBOTHBIX. EMy Takke NMpUHAIICKHUT BBEICHUC
OWHapHOM (IBOMHON) HOMEHKIIATYPhI: 0003HAYCHUE KaXKIOT0 BUAA IBYMS

TepMUHAMH — Ha3BaHWEM poOJa WM BHJA IO JAaThIHWA. JIMHHEW TOYHO
ONPEIEINII COOTHOIIIEHHE MEXAY PAa3IMUYHBIMH CHCTEeMATHUYSCKHIMU
rpyIlIaMd — KJaccaMH, OTpsSIaMH, POJAaMH, BHAAMH W IOJBHIAMHU,

YETKO BBIJICJIMB HAa3BaHHBIE TAKCOHBI W II0KA3aB HX HEPapXUUYECKYIO
COITOAYMHEHHOCTD.

I[ToMuMO cHcTeMaTH3aIMU U KJIacCH(UKAIIME OPraHuIeCKOro MHupa
B XVIII—XIX BB. B 001aCTH TPaIUIIMOHHONW OHOJIOTHUH TIOSBUJICS €IS
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Henbli  psag PyHAAMEHTANBHBIX pPa0OT, CUMUTAIOMIMXCS KIACCHKOW
OMOJIOTHYECKOM MBICIN. DTO 44-TOMHBIN TPyl (PAHIy3CKOTO YUCHOTO
K. Brodbdona u ero coaBTopoB «EcTecTBeHHass UCTOPHS», 3HAMEHUTAS
«Kusznp xuBOTHBIX» A. Bpema u paboter 3. ['ekkens no mopdosorun
OpraHU3MOB.

Hatypanuctuyeckast OHMONOTHsS HE yTpaTHia CBOSTO 3HAYCHHS U B
Hamu gaM. [lo-mpexHeMy mpozobkaeTcs u3ydeHrne (iIopbl U (dayHbI
HaIedl IUIaHeTBI, OTKPBHIBAIOTCS M  OIMCHIBAIOTCS HOBBIE BHUJBL
HecMoTps Ha TO, 9TO COBpEeMEHHAas OWOJIOTHS CMOTJIa OCYIIECTBHUTH
aHAJIN3 U KJIACCU(HUKAIMIO OTPOMHOTO YHCIIa JKUBOTHBIX M PACTUTEIIHHBIX
OpPraHW3MOB, OHa, TEM HE MEHEe, He CMOTJIa CAeNaTh IOJTHOE OIHCaHUE
BCEro MpupogHoro mupa. CUMTAeTCs, YTO O CHX IOP OMHCAHO TOJNBKO
JIBE€ TPETH CYIIECTBYIONIMX BHUIOB, T.e. 1,2 MiH. XMBOTHBIX, 5000 TBIC.
pacTeHHI, COTHU THICSY IPHOOB, OKOJIO 3 ThIC. OakTepuii U T.IL. Bee Goee
BaYKHOM CTAHOBHTCS DKOJIOTHS — HAyKa, HCCIICAYIONAs B3aNMOOTHOIICHIS
OpPraHM3MOB KaK MEXIy COOOM, TaKk W CO Cpelod OOHMTaHHS. DTa HayKa
TTOSIBWJIACh B PaMKax TPATUIMIOHHON OWOJIOTHH, pacCMaTPUBACT TIPUPOLY
KaK €JIMHOE LIeJIoe U TpeOyeT K Hell OepeKHOT0, TYMaHHOTO OTHOIIICHUSL.

Mepuog Mnkpommpa. dusnko-xmmm4yeckas omonormsa

[Ipu Bcex MOCTOMHCTBAaX HATYPATUCTUYCCKOW OHOJIOTMH C €€
LEJIOCTHBIM  TIOJIXOJIOM K HM3YYCHHIO TIPUPOJBI OHOJIOTHS BCE IKE
HY)XJaJlaCh B TIOHUMAaHMM MEXaHHU3MOB, SBJICHUH U IPOLECCOB,
MIPOUCXOMSIIUX HA PA3HBIX YPOBHSIX MU3HU M JKUBBIX OPraHHU3MOB.
ITosTOMYy OT TpPaaUIIMOHHOW OIUCATEIILHON OHONOTHHM YYeHBIC OBLIH
BBIHYK/ICHBI TICPEUTH K U3yUECHUIO aHATOMHU W (hPU3HOJIOTHH PACTCHUHN 1
JKHBOTHBIX, MPOILIECCOB JKU3HEJAEATEIHLHOCTH OPTaHU3MOB B IIEJIOM M UX
OTJICTBHBIX OPTaHOB, a 3aTEM — BCE JAJIbIIE BIIIyOb KMBOH MPHPOJIBI, K
M3YYEHUIO JKM3HM Ha KJIETOYHOM H MOJIEKYJISIPHO-T€HETUYECKOM
YPOBHSIX.

OCHOBBI aHATOMHUYECKHX W  (DU3HOJOTMYCCKUX 3HAHUHA  ObUIH
3aJI0’KeHBI B aHTUYHOCTH M CBsI3aHbI ¢ paboTamu ['unmokpara, ['epoduia,
Knamust ["anena u ux yueHukoB. OHAKO MOUIMHHOE Pa3BUTHE JAHHOTO
HarpaejeHusi Ouonoruu Havanock ik B HoBoe Bpems. B XVI—XVII
BB. Onaromapst uccinenoBanusm P. I'yka, H. I'pro, . ['enbmonrta, M.
Manbnuru, TpOBOJUBIIMMCS C HCIIOJIB30BAHUEM MUKPOCKOIIA, TIOTYYHia
Pa3BUTHE aHATOMUS PACTEHUM, OBIIN OTKPBITHI KIETOUYHBINH M TKaHEBBIN
YPOBHHU OpraHU3alluK PacTeHU. B OHOJIOTHIO TIPOHKMKAET SKCIIEPUMEHT —
WCKYCCTBCHHAsT THOpHAWM3AIWsI, YTO  3aKJIaJbIBAacT  OTIAJICHHBIC
MPEANOCHIIKY BO3HUKHOBEHUS T€HETUKH.

BaxxHo otmeTuth, uyTo Omonoruss B HoBoe Bpemst Bce Immpe
HCIIONTb30BaJIa METOJIBI IPYTHX €CTECTBEHHBIX HayK — 0oJiee pa3BUTHIX
¢u3uky U xuMud. Tak B HayKy NPOHMKIA MBICIb, YTO BCE SIBICHUS
KU3HU TOJUUHSIOTCS 3aKOHAM (U3UKH U XHUMHU U MOTYT OBITh
OOBSICHEHBI C WX TOMOIILI0. TakuM 00pa3oMm, OHOJIOTHS BCE IIHPE
HCIIONB3YET UJICHU pe-
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nykiuoHusma. [lepBoe Bpemss 3TO ObLI JIMINL METOJOJIOTMYCSCKHIA
nonxoj, Ho ¢ XIX B. MOXKHO OBUIO TOBOPUTH O POXKICHUM (PUIUKO-
XUMUYECKOH OWOJIOTMH, HW3YyYaBIIEH JKM3Hb Ha MOJIEKYJISIPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSIX. BONblIyl0 pojb B YTBEP)KIECHHWHM HOBOTO
oOpasa Ouoyioruu chirpaiu ydeHble XIX B., UCIOIb30BABIINE METOMIbBI
¢u3ukn ¥ xuMuu B cBoux uccienopanusx: JI. ITactep, U.M. CedeHos,
W.II. ITaBnmoB, U.U. MeunukoB u ap. HeoOxomgumo Takke Ha3BaTh
OCHOBOIIOJIOKHHKOB KjieTouHou Teopuun M. Illneinena m T. IlIBanHa,
MoJOXKUBIINX B 1838 T. Hauamo M3y4YEHHUIO JKMBOH KIIETKU. WX Teopwms
TIpHUBEIIA K TIOSBICHUIO IIUTOJIOTHH — HAYKH O KUBOH KIIETKE.

JlanpHeliee u3ydeHHE KJIETOYHOTO CTPOSHHS BBI3BAIO POXKIACHUE
T€HETUKU — HAyKH O HACJIeJICTBEHHOCTH U u3MeHunBocTH. B XX B.
TTOSIBMJIACH MOJIEKYJISIpHAS TEHETHKA, YTO BBIBEIO OMOJIOTHIO HAa HOBBIM
YPOBEHb aHAIM3a JXH3HH W CIe TeCHee CONM3UI0 e¢ ¢ (DH3UKOH U
XUMHUEH. YaIoCh TOHATH TEHETHUYECKYIO POJh HYKJICHHOBBIX KHCIOT,
OBLIM OTKPBITHI MOJICKYJISIPHBIC MEXaHU3MBI TCHETHUECKONW PETPOTYKITHH
1 OmocHHTe3a Oellka, a TaKKe MOJIEKYIIPHO-TCHETHICCKHUE MEXaHHU3MbI
M3MEHYMBOCTH, W3yYeH OOMEH BEIECTB Ha MOJICKYJISIpPHOM ypoBHe. [Ipu
9TOM OTKPBHITHS B (PU3UKE U XMMHH, HEIPEPHIBHOE COBEPIICHCTBOBAHUE
(PM3HYECKUX M XMMHUYECKMX METOOB HCCIICAOBAHUSA U MX MPUMECHEHNC B
OHMOJIOTHH CO3Jalld BO3MOXKHOCTH II0-HOBOMY ITOJOHTH K HW3YyUEHHUIO
MHOKECTBA OMOJIOTHYECKUX MPOOIeM.

C TOYKM 3pEHHS XUMHH JKHBBIC OPraHU3MbI TPEACTABISIOT COOOM
OTKPBITBIC CHCTEMBI, IIOCTOSHHO OOMCHMBAIOIIHMECS BEIIECTBOM H
SHEprueun c okpyxawuien cpemou. [Ipu 3ToM BMmecTe ¢ muiie OHU
MOJyYaroT OrPOMHOE KOJIMYECTBO OPraHUYSCKMX W MHHEPATbHBIX
COCIUHCHUM, KOTOpPBIE YYacTBYIOT B OHOXHMHYECKHX PpEaKIMAX
OpraHusMa, a 3aTeM B BHJC IMPOJYKTOB paclaja BBIBOJATCA B
OKpyXkarolyro cpefy. CTpOUTEeNbHBIM MaTepHaAIOM ISl KHMBOW KJICTKH
SIBIITIOTCS. MAKPOMOJICKYJIBI — OCIIKH, SKHMPBI, YIJICBOAbI M HYKICHHOBBIC
KHCIIOTBL. | OpMOHATBHAS PETYIIAINS, TTPONCXOIAIIAS B OpTaHU3Me, TAKKe
MPEACTABIISET COOOM CUCTEMY XHMHUYECKHX PEaAKIUI.

OObevHEHNE OHMOJIOTMM ¢ XMMHEH J1ajl0 Havajlo HOBOM HayKe —
OMOXMMHY, KOTOpas W3ydaeT CTPYKTypy M CBOHCTBA OHOMOJICKYI
OTHOBPEMEHHO C WX METa0OIM3MOM B JKWBBIX TKAaHSIX M OpraHax.
WHBIMU  coBamMH, OWOXWMESI aHATM3UPYET HM3MEHEHHUS OMOMOJIEKYJ
BHYTPH JKHBOTO OpraHM3Ma. BHOXMMHKaM YIAIOCh BBIICHHTH, Kak
TIEPEHOCUTCST  DHEprusl B KJIETKe, pacmmdpoBaTh MEXaHU3MBI
MeTabom3Ma (0OOMEHa BEIEeCTB), YCTAHOBUTEL POJIbL MEMOPaH, pHOOCOM H
IPYTHX  BHYTPHUKJIICTOYHBIX  CTPYKTYP. Nmenno OMOXHMUKH
pacmudpoBaId  CTPYKTYPY HM  ONpeIeauian (QYHKIUH OEJKOB H
HYKJICMHOBBIX KHCIIOT, 3aJI0KUB TE€M CaMbIM OCHOBBI MOJICKYIISIPHOM
FCHETHKH. PexoMeHmanusMu OHOXMMHKOB  CETOJHS  IOJb3YyeTCS
MeAuIrHa, (hapMalus, CeIbCKOE X035ICTBO.

[TockoNbKy COBpEeMEHHAsh XHMMHMSI OCHOBBIBACTCS Ha (DU3HKE, YUCHBIC
CTPEMSTCSl OOBSICHUTh OMOJIOTUYECKUE SBICHUS U MTPOIIECCH HA OCHOBE
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¢usnueckux 3akoHOMepHOcTel. B pesynmbrate B 1950 1. Ha CThIke
OMOXUMHH, OMOJOTHH M (PU3UKK POAMIACH HOBas Hayka — OHMO(H3HUKA.
buodusuku, paccmarpuBas Kakoe-TMOO OHOJIOTHYECKOE —SIBJICHUE,
pPacwIEHSIOT €r0 Ha HECKOJIbKO OoJiee JICMEHTApHBIX, JOCTYITHBIX JIJIsI
MOHUMAHHUS aKTOB M WCCICIYIOT WX (PU3UYECKHE CBOMCTBA. Takum
0o0pa3oM OBUIM OOBSICHEHBI MEXaHHU3Mbl MBIIICYHOTO COKpAIIEHUS,
IIPOBEICHHS  HEPBHOTO  MMITyJbca,  TaiiHel  (OTOCHHTE3a U
(hepMEHTATUBHOTO KaTallnu3a.

C noMompo OHOXUMHUHM M OHO(PH3MKH YYEeHBIE CMOTIH OObEIUHHUTH
3HAHMSA O CTPYKType W (PYHKIMAX opraHuzma. Ho HU TuM Haykam, HH
(PU3UKO-XUMHYECKOH OHMOJIOrMH B LIEJIOM HE YAAeTCs [OaTb OTBET Ha
OCHOBHOM BOIIPOC OMOJOIMH — BOIPOC O MPOUCXOKICHUHA U CYLIHOCTH
JKHM3HH.

SBOJIIOLIMOHHEI IEPMOJ . SBOJIOLIMOHHAS GMOJIOTMST

Wnes pa3BuTHs JKMBOM MPUPOILI IMPOHUKIA B OHWOJIOTHMIO JIMIND B
XIX B., XOTS MPEAIOCHUIKH 3BOIOIUOHHON OHMOJIOTHU C(HOPMUPOBATIHCH
ele B aHTUYHOCTH. Tak, B OCHOBE CHCTEMAaTHKH >KHBOTO Y ApHCTOTENs
JISKUT UJES JISCTHUIIBI CYIIECTB: OH PACIIONIOKKI OPraHU3MBI OT ITPOCTOTO
K CJIO)KHOMY, YeJIOBEKa IPU ATOM OH TIOMECTHJ Ha BEPIIMHE MUPAMMIBI
JKMBOTHOro Mupa. OT 3TOH MIen HY)KHO ObLIO CIeNaTh JIMIIL IHar K Haee
DBOMIOIIMM KAaK pa3BUTHIO JKABOTHOTO MHpPA ITyTEM TIOCTOSHHOTO
YCITOKHEHWIS.

Haganmo 5BOMONMOHHOMY TIEPHOMY Pa3BHTHSA OHOJOTHH OBLIO
MOJIOXKEHO B Tpydax (panmysckoro Owmomora K. B. Jlamapka,
TIPEIUTOKUBIIICTO 7epsyio 260t0yuoHHy0 meopuro. OHa OblIa U3JIOKEHA B
ero kumre «Pwmmocodus 3oomorum», Beimeamed B 1809 1. Jlamapk
IIEPBBIM  3aroBOPHWJI 00 W3MEHEHWH OpPraHH3MOB IIOJ BIIHSHHUEM
OKpY’Karolllel cpelbl ¥ Iepeaaye IpruoOPEeTCHHBIX MPHU3HAKOB IIOTOMKAM.
Opnako Jlamapk B cBoel TEOpHUH OMUPAJICA Ha Psi HEBEPHBIX MCXOJIHBIX
MOJOKCHUM, H3-3a KOTOPHIX €My He YAaJIOCh PEIIUTh BOIPOC O
COOTHOIIICHHH BHYTPEHHHUX M BHEITHUX (PaKTOPOB BOJIIOIHH.

3HauMTEIbHBIA BKJIAA B pa3BUTHE OWOJIIOTMH Ha JAaHHOM 3Tare
BHECIIA meopus Kamacmpogh, aBTOPOM KOTOPOH CTai (paHITy3CKUi
yuenslii JK. KroBbe. OH HCXOIHMII U3 TPEACTABICHUNA O TOM, YTO
TIPUPOAHBIE CHJIBI, NEUCTBYIONIME CeHYac W TOCIOACTBOBABIIHNE B
MPONIIIOM, KAa4eCTBEHHO OTIMYAIOTCS JApyr oOT japyra. Ilostomy B
TIPOIIIOM TIEPUOTUIECKHA MOTJIH MPOUCXOJNUTH TIO0ATBHBIC TIPUPOIHEBIE
KaTaKJIM3MbI, TIPEPHIBAIONTNE CIIOKOHHOE TEYCHHE TEOJOTHYSCKUX |
OMOJIOTHYECKHX IIPOIECCOB Ha 3emiie. B pe3ynbraTe 3THX TTI0OAIBHBIX
KatacTpo() IMOYTH MOJTHOCTHIO U3MEHSJICSA HE TOJbKO OOJHMK 3eMIIH, HO U
ee opranuveckuii Mup. [IpudYMHbBI STHX KaTacTpod HayKa YCTAaHOBHTDH HE
B COCTOSIHHM, HO MOXKHO CJCNATh BBIBOJ, YTO HMEHHO KaTacTPOdbI
MIPUBEIIHN K TOSBJIICHHIO BCe 00JIeE CIIOKHBIX OPTaHUYCCKUX (hOPM.

[MomrHHAs pEeBOJIOIKMS B OMOJIOTHH CBsI3aHA C TOsIBJICHHEM B 1859 T.
meopuu  26omoyuu 4. Jlapeuna, W3IOKEHHOM WM B  KHHUTE
«[IpoucxoxacHre BHJIOB myTeM €CTECTBEHHOTO oTOOopay.
OBomoronHas Teopust Jlap-
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BHHa  IIOCTpOEHA HA  Tpex MOCTyJaTax: M3MEHYHMBOCTH,
HACJIEICTBEHHOCTH W €CTECTBEHHOM oTOope. M3MeHYMBOCTH, IO
JapBuHy, — 3TO CIIOCOOHOCTH OPraHM3MOB MPHOOpPETaTh HOBHIC
CBOWMCTBA M MPHU3HAKA W M3MEHATH HX I10 Pa3HbIM IpuurHaM. MIMEeHHO
W3MEHYHMBOCTH SIBIIICTCS TIEPBBIM W TJABHBIM 3BCHOM DBOJIIOIHH.
HacnencTBeHHOCTE — 3TO CIOCOOHOCTD KUBBIX OPTaHU3MOB TIEpeIaBaTh
CBOM CBOMCTBA U IIPU3HAKH MOCIEAYIONINM ITOKOJICHUSIM. ECcTecTBeHHBIN
0TOOp SBIIIETCA PE3YJILTATOM OOpPHOBI 3a CYIISCTBOBAHUE M O3HAYAET
BEDKMBAHHE W YCIIENTHOE pPa3MHOXEHHE HanOojee MPHUCIOCOOICHHBIX
opranusmoB. Ilog neiicTBHEM €CTECTBEHHOIO OTOOpa TPYIHIbl 0COOeH
OIHOro BHIAA M3 IOKOJCHHUA B IIOKOJICHHC HAKaAIZIMBAIOT PA3JIMYHBIC
MPUCIIOCOOUTENBHBIE TPU3HAKU U B PE3YJIbTAaTe MPHUOOPETAIOT HACTOIBKO
CYLIECTBCHHbIC OTJIMYMS, YTO MPEBPALIAIOTCI B HOBbIe BHABL. K
COJKAJICHHIO, TIOJIOXKCHHS O HACJICACTBEHHOCTH M M3MCHUMBOCTHU, TaKXKe
BXOJIMBIIIHE B 3Ty TCOPHIO, OBUTH pa3padoTaHbl HAMHOTO XyKe. DTO Jajio
OCHOBaHUS IS CEPbE3HON KPUTHUKH JTapBHHOBCKOH TEOPHH DBOJIOITHM,
KOTOpas pa3BepHyJach B kKoHie XIX - Hagame XX B.

Cospemennas (cunmemuueckas) meopust 36010yul TIOSBIIACH JIIIIH K
koHIy 20-x rr. XX B. OHa mpeAcTaBisyia cOOOM CHUHTE3 T€HETHKH H
mapsuHu3Ma. C  3TOr0 BPEMEHH CTall0 BO3MOXKHBIM TOBOPUTH 00
ABOJIIOITMOHHON OMOJIOTHH Kak O Iwiardopme, Ha KOTOPOH IPOUCXOIUT
CHHTE3 Ppa3HOPOJHOTO  OHOJOTMYSCKOro 3HaHWA.  CeroaHsIIHSA
3BOJIIOIIMOHHAS OHOJIOTHS — 3TO Pe3yJIbTaT OObEAUHEHHUS JBYX ITOTOKOB
3HAHUS: CaMOr0 DJBOJIIOIMOHHOIO VYUYCHHS M 3HAHHH, ITOJyUYEeHHBIX
JIPYyTrMMH OHOJIOTHYECKMMH HayKaMH O TIpoIeccax M MeXaHH3Max
spomonmu. Ha mnporspkennn XX B, cofepikaHUE DBOIOLMOHHOU
OMOJIOTMM TIOCTOSIHHO —pacIupsiock. OHO JOMOJIHEHO JaHHBIMH
TEHETUKH, MOJICKYJISIPHOW OWOJIOTHH, ITUTOJOTHH, TaJICOHTOJIOTHH.
MHorre ydYeHBIE CUWTAIOT, YTO HMEHHO DSBOJIIOIMOHHAS OMOJIOTHS
CMOXKET cTaTh (DYHIAMEHTOM TEOPETHICCKOW OWOJIOTHH, SIBISFOIICHCS
OCHOBHOM 11enb10 6rosoroB XXI B.

9.2. CTpyKTypHbIe YPOBHU OpraHu3auumn XXn3Hu

Kuznp XapaKTepU3yeTcst TIMATEK THICCKAM €JIMHCTBOM
MPOTUBOIIOJIOKHOCTEH: OHA OJHOBPEMEHHO IIEJIOCTHA W JICKPETHA.
Opranudeckuii MHUp TIpEACTaBIIeT COOOH eauHOe IIeoe, TaK Kak
COCTaBIISIET CUCTEMY B3aMMOCBSI3aHHBIX YacTel (CYIIECTBOBAHHME OJIHUX
OpPraHuU3MOB 3aBUCUT OT JpPYIruX), ¥ B TO K€ BpEeMs JHCKPETCH,
MOCKOJIBKY COCTOUT M3 OT/ACIBHBIX JMHUI] — OPraHU3MOB, HII OCOOCH.
Kaskpiii UBOW OpraHu3M, B CBOIO OYEpe/ib, TAKXKE JIUCKPETEH, TaK KaK
COCTOHMT W3 OTACIBHBIX OpPraHOB, TKAaHEH, KIETOK, HO BMECTE C TEeM
Kbl W3 OpraHoB, o00Janas ONpENCICHHONH aBTOHOMHOCTBIO,
JICHCTBYET KaK 4acTh 1enoro. Kaxkmas KiIeTka COCTOUT U3 OPraHOWIIOB,
HO (QYHKIIMOHUpYET Kak eauHoe menoe. Hacnencrennas uadopmanus
OCYIIECTBIISICTCS TeHAMH, HO
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HU OJIMH W3 TCHOB BHE BCEH COBOKYIHOCTH HE OMpEICsAeT pa3BHTHE
MpU3HaKa H T.I.

C JUCKPETHOCTBIO KU3HU CBsI3aHbI Ppa3INYHBIC YPOBHHU
OpraHu3ali¥ OPTaHUYECKOTr0 MHpPa, KOTOPHIC MOXKHO OIPENelIUTh Kak
JIUCKPETHBIE COCTOSIHMSI OHOJIOTMYECKUX CHUCTEM, XapaKTEePU3yeMbIX
CONOTUN-HEHHOCTBIO,  B3aMIMOCBSI3aHHOCTBIO U CHEIU(UISCKUMHU
3aKOHOMEPHOCTSIMU. [IpH >TOM KaKAbIi HOBBIM YpOBEHb O00JaJaeT
0COOBIMM CBOMCTBAMH M 3aKOHOMEPHOCTSIMH IIPEKHETO, HHU3IIEro
YPOBHSI, TOCKOJBKY JIFOOOH OpraHm3M, ¢ OAHOH CTOPOHBI, COCTOUT W3
MOJAYMHEHHBIX EMY JJIEMEHTOB, & C APYTOM — caM SIBJISETCS DJIEMEHTOM,
BXOJSIINM B COCTaB KaKOW-TO MaKPOOHOJOTMYECKON CHCTEMBL.

Ha Bcex ypoBHSX JKHM3HH IPOSBISIIOTCS TakKhe ee aTpuOyThl, Kak
JUCKPETHOCTh U IICNIOCTHOCTh, CTPYKTYpHAas OpraHu3alusa, OOMEH
BEIIECTBOM, dSHeprueii u uH(opmMarpei. CyllecTBOBaHHE >KH3HH Ha
0ojee  BBICOKMX  YPOBHSAX  OpraHU3allMd  IOATOTABIMBAcTCI U
onpeeNnseTcs CTPYKTYpPOH HU3IIETO YpPOBHS;, B YAaCTHOCTH, XapakTep
KIICTOYHOTO YPOBHS OIPEICISICTCS MOJICKYJISIPHBIM U CYOKJICTOUYHBIM,
OpraHU3MEHHBIN — KJICTOYHBIM, TKAHEBBIM YPOBHSIMH H T.]I.

CTpyKTypHbIE  ypOBHU  OpraHU3allid  JKW3HH  YPE3BBIYANHO
MHOTO0Opa3Hbl, HO MPH 3TOM OCHOBHBIMH SIBIISIFOTCS MOJICKYJISIPHBIMH,
KJICTOYHBIH, OHTOTCHETHYECKHH, MOMYJISIITUOHHO-BUIOBOH,
OMOIICHOTHYECKUH, OMOTCOIICHOTUICCKHI U OUOC(EPHBIIA.

MonekynsipHO-reHeTU4eCKU ypoBeHb

MoneKyasspHO-TeHEeTHYECKHIT YPOBEHb JKHM3HH — 3TO YPOBEHBb
(hYHKIMOHUPOBAaHUSA OHONOIUMEpoB (OEIKOB, HYKJICHHOBBIX KHCIIOT,
MOJICAaXapyuI0B) W JPYTUX BAXKHBIX OPTaHUYECKUX COEIWHEHHIA,
JIeXKaIMX B OCHOBE MPOIECCOB >KU3HEAEATENBHOCTH OpraHu3MoB. Ha
9TOM YPOBHE DJIEMEHTAPHOW CTPYKTYPHOH EIMHMIICH SBISETCS TEH, a
HOCHUTEJICM HACJCICTBCHHON MH(pOPMAIMK Y BCEX JKUBBIX OPraHU3MOB
— wonekyna JIHK. Peanuzanus HaciaeacTBeHHOW UH(OpMAIUH
ocymectsisiercst mpu yuactuu moiekyn PHK. B cBssu ¢ tem, yto c
MOJIEKYJIIPHBIMH ~ CTPYKTypaMH  CBSI3aHBl ~ IPOLIECCHI  XPaHEHWS,
WU3MCHEHMS M pEaNM3allid HACIEeJACTBCHHOW WH(GOpMAINY, JTaHHBIN
YPOBEHb Ha3bIBAIOT MOJIEKYJISIP-HO-T€HETUUECKUM.

Baxuelimuvu 3amaqaMd  OMOJIOTHMH HA 3TOM YPOBHE SIBIISTIOTCS
H3y4YeHUe MEXaHU3MOB nepeaayn T€HHOM nHM)OPMAITHH,
HACIIEJICTBEHHOCTH W W3MEHYMBOCTH, MCCIIEOBAHUE 3BOJIOLIMOHHBIX
MIPOIIECCOB, IPOUCXOKIECHUS U CYITHOCTH KU3HHU.

Bce kuBble oOpraHuM3Mbl HMMEIOT B CBOEM COCTaBe MPOCTHIE
HEOPraHUYeCKUEe MOJIEKYJIbI: a30T, BOAY, ABYOKHCH yrieponaa. M3 Hux B
XOJle XMMHYECKOM DBOJIOLUU MOSBUINCH TPOCThIE OPraHUYECKUE
COCIMHEHHUS, CTaBIIKE, B CBOID OUYEpEllb, CTPOUTENILHBIM MaTepUaIoM
Ui OoJiee KPYIHBIX MOJIEKYd. Tak MOSBHIMCH MaKpOMOJIEKYJIbl —
TUTAHTCKUE MO-
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JICKYJIBI-TIIOJIUMEDEI, IIOCTPOCHHBIC u3 MHOXECTBaA MOHOMCPOB.
CylecTBYyIOT TpH THIIA TOJIMMEPOB. IMOJUCAXapuibl, OCEIKH M
HYKJIICHMHOBBIC KHUCJIOTEI. MOHOMCpaMI/I JJIs1 HUX COOTBETCTBCHHO CJIy>KaT
MOHOCaXapHIbl, AMUHOKHMCJIOTHI K HYKJICOTHIBL.

Belkn ¥ HyKIEMHOBBIE KHCJIOTBHI SIBISIFOTCSA <«UH()OPMALOHHBIMIDY
MOJIEKYJIaMH, TaK KaKk B HX CTPOCHHH B@KHYI0 POJb HIPaeT
[IOCJICIOBATEIbHOCTE  MOHOMEPOB, KOTOpas MOXET ObIThb  BeChbMa
pasHooOpasnoii. [Tonmrcaxapuasl (KpaxMas, TIIHKOTeH, EIUIF0I03a) UTPAfoT
POJIb MCTOYHMKA SHEPIMU U CTPOMTEILHOIO MaTepuaia Ul CHHTe3a Oojiee
KPYITHBIX MOJICKYIL

Benku — 3To MakpoMoJeKyJsbl, MpeAcTaBIsAromue coOoi O4YeHb
JUIMHHBIC TICTIH W3 aMUHOKHUCJIOT — OpraHuYeckux (KapOOHOBBIX)
KHUCIIOT, COJCPXKaINX, KaK MPaBWiIO, OJHY WIH JBE aMUHOTPYIIBI (—
NH,).

B pactBOpax aMHHOKHCIOTHI CITIOCOOHBI TPOSIBIISITH CBOWCTBA KakK
KHUCIIOT, TaK ¥ OCHOBAHMM. DTO JelIaeT WX CBOeoOpasHEIM OydepoM Ha
IyTH OMACHBIX (PH3UKO-XUMHYECKHX F3MEHEHHWH. B JKMBBIX KIIETKaxX U
TKaHSIX BCTpedaeTcsl CBhIme 170 aMUHOKHCIIOT, OTHAKO B COCTaB OCIIKOB
nx BxoguT Toibko 20. VMeHHO mociIenoBaTeIhbHOCTh AMHHOKHCIIOT,
COC/IMHEHHBIX JPYr C JPYroM TENTHAHBIMH CBS3SMH', 0Opa3syer
MIEPBUYHYIO CTPYKTYpy OenkoB. Ha 100 OEIKOB MPUXOAMTCS CBBIIIEC
50% oO011ei cyxoi Macchl KIETOK.

BonbmmHCTBO ~ OENKOB  BBINOJHACT (DYHKIMIO  KaTaU3aTOPOB
(pepmeHTOB). B WX TPOCTPaHCTBEHHOW CTPYKTYpE €CTh AaKTHUBHBIC
LICHTPBI B BHJE YIIyOJieHuWil ompezencHHONW (opmbl. B Takue meHTpbI
MIOTIAIAI0T MOJIEKYIIBI, TIPEBPAIEHNe KOTOPBIX KATAIN3UPYETCs JaHHBIM
oemkoM. Kpome Toro, OElku WTparoT poJib MEPEHOCUYHKOB; HAIpUMED,
TeMOTTIOONH TIEPEHOCUT KHUCIOPOA OT JIETKUX K TKaHAM. MBIIeuHbIe
COKpAaIlleHWs] W  BHYTPHUKIETOYHBIE  JBIDKEHHS —  PEe3yJbTaT
B3aWMOJICUCTBHSA MOJIEKYN OENKOB, (YHKIS KOTOPBIX 3aKIOYaeTcs B
KoopauHanuy aBmkeHns. OyHknyeii 0enKoB-aHTUTEN SIBIISETCS 3alluTa
opraHu3ma OT BUPYCOB, OaKTepuH U T.J. AKTHBHOCTh HEPBHOU CUCTEMBI
3aBHCHT OT OEJIKOB, C TIOMOIIbI0 KOTOPBIX COOMpPAETCS U XPAHHUTCS
nHpOpMAIHS U3 OKPYKAOIIEH cpenbl. belku, Ha3pIBaeMbIe TOPMOHAMH,
YIIPABIISIOT POCTOM KJIETOK M UX aKTHBHOCTBIO.

HyxuiienHoBble KUCTOTBL  [Ipoliecchl KU3HENCATEILHOCTH  JKHBBIX
OPraHU3MOB OIIPEJICIISCT B3aUMOJICUCTBHE JBYX BUJIOB MaKPOMOJICKYIT —
oenmkoB 1 JIHK. I'emetmueckas wHbOpManus opraHu3Ma XpaHHUTCS B
monekynax JIHK, xoTtopasi choyXuT HOCUTENEM HaCJEICTBEHHOMN
vHGOPMAITUH JUIS CIIEAYIOIIEro TOKOJeHHSI M OIpeneNnseT OHOCHHTE3
0€nKOB, KOHTPOJMPYIOMIMX TIOYTH BCE OWONOTHMYECKHE TPOIECCHI.
ITosTOMy HYK-

' Tentuanas cBsi3b — 510 XUMHIYecKas cBsizb —CO-NH-.
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JIEMHOBBIM KHUCJIOTAM TPUHAJICKUT TaKOe K€ BaXKHOE MECTO B
opranusMe, Kak 1 Oeskam.

Kak Oenku, Tak ¥ HyKIEWHOBBIE KHCIOTHI O0JIQJal0T OJHUM OYEHb
Ba)KHBIM CBOMCTBOM — MOJIEKYJISIPHOM ITUCHMMETpHUEH (acuMMeTpueii),
WIJIA MOJIEKYIIIPHOM XHPATFHOCTHIO. DTO CBOHCTBO JKU3HHU OBIJIO OTKPHITO
B 40—50-e rr. XIX B. JI. [Tactepom B X0jie¢ MCCIEIOBAHUS CTPOEHUS
KPHUCTAJUIOB BEMIECTB OWOJOTMYECKOTO TPOUCXOXKACHUS —  Coiei
BHHOTPATHON KHCIOTHL. B cBomx ombiTax I[lactep oOHapyXwi, 4ro He
TONIBKO KPHUCTAJUIBI, HO M WX BOJTHBIE PAaCTBOPHI CIIOCOOHBI OTKJIOHSTH
TOJISIPU30BAHHBIN JTyd CBETa, T.€. SBJISIOTCS ONTHYECKA AKTHBHBIMU.
Ilo3xe OHM TMONYYWSIM Ha3BAHUE ONMUYECKUX U30Mepos. Y pacTBOPOB
BEIIECTB  HEOMOJOTMYECKOTO  MPOMCXOXJICHHUSI  JIAHHOE  CBOMCTBO
OTCYTCTBYET, CTPOCHUE UX MOJEKYJ CHMMETPUYHO.

Ceromust unen I[lactepa mMOATBEPKICHBI, U CUUTACTCS JTOKA3aHHBIM,
YTO MOJICKYJISIpHAs XUPATBHOCTH (OT rped. cheir — pyka) mpucyia
TOJILKO >KMBON MaTepUM U SIBISETCA €€ HEOTHEMJICMBIM CBOWCTBOM.
BemiecTBO HEKUBOTO MPOUCXOKACHUS CUMMETPUYHO B TOM CMBICIIE, YTO
MOJIEKYJ, TIOJIIPU3YIOMIAX CBET BIIEBO M BIPABO, B HEM BCET/Ia TIOPOBHY.
A B BemecTBE OMOJOTHYECKOTO MPOUCXOXACHHUS BCETIa MPUCYTCTBYET
OTKJIOHEHHE OT 3Toro OamaHca. benku mocTpoeHBl M3 aMUHOKHCIOT,
TTOJIIPU3YIONTNX CBET TOJBKO BiIeBO (L-kondurypanus). HykinenroBbie
KHACIIOTHI cocToAT n3 CaxapoB, MOJSPU3YIONINX CBET TOJIBKO BIpaBo (D-
KoHpurypanus). Takum 00pa3oM, XHPAITBHOCTh 3aKIIOYACTCS B
ACUMMETPUH MOJIEKYJI, UX HECOBMECTHMMOCTU CO CBOMM 3€pKaIbHBIM
OTpaXCHHUEM, KaK y MpPaBOM U JIEBOM PYKH, YTO U JAlI0 COBPEMEHHOE
Ha3BaHHUE 3TOMY CBOWCTBY. MIHTEPECHO OTMETHTh, YTO €CJIH OBl YEIOBEK
BJIpYI TMPEBpaTWICS B CBOC 3€PKAIbHOE OTPAXKEHHE, TO C €ro
OpraHu3MOM Bce ObLIO ObI HOPMAJILHO JIO TE€X MOP, IIOKA OH HE CTall Obl
€CTh MHUILY PACTUTEIBHOTO WJIH KUBOTHOTO MPOUCXOXKICHUS, KOTOPYIO
OH IIPOCTO HE CMOT OBI IEPEBAPHTb.

HyxJienHOBBIE KHCJIOTBI — 3TO CIIOXKHBIE OPraHYECKUe COCTUHEHYIS,
TIPENICTaBIIIONTEe coboi  (dochopcomepkarmme OHOTOTMMEPH!  (ITOJTH-
HYKJICOTH/IBI).

CymiecTByeT ABa THUMA HYKJIEHHOBBIX KHCIOT — JE€30KCHPHUOOHYK-
neunoBas kuciota (JAHK) m pubonyknemnosas kuciora (PHK). Ceoe
Ha3BaHWE HYKJICHHOBBIC KHUCIIOTHI (OT JIaT. nucleus — sapo) MOMydHIn
W3-32 TOTO, YTO BIIEPBbIE OBUIM BBIZCIICHBI U3 SAEp JICHKOIUTOB €Ile BO
BTOpOii mosnoBuHe XIX B. mBednapckum Ouoxumukom @. Mumepom.
[loxxe ObUIO OOHApYKEHO, YTO HYKJICHHOBBIE KHCIOTBl MOTYT
HaXOAWUTbCSA HE TOJIBKO B SIpe, HO M B LUTOIUIa3ME M €€ OpraHouAax.
Monekynst JIHK BMmecTe ¢ OenkamMu-rHCTOHaMU OOpa3yrOT BEIIECTBO
XpOMOCOM.
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B cepemune XX B. aMepukaHckuii Ouoxumuk JIK. YoTcoH u
aurnuiickuii onodusuk @. Kpuk packpeun cTpykTypy mMonexyisl JJHK.
PentrenoctpykrypHbie uccnemaoBanus mokaszanu, uyto JJHK coctout u3
JIBYX IICTIeH, 3aKpPYYCHHBIX B JBOMHYIO CIHpalb. POIb OCTOBOB Iiemei
urparoT caxapodochaTHble TPYNIHPOBKH, a IEepeMBIYKAMHU CITy>KaT
OCHOBaHHWS IIyPHUHOB W MUPUMHINHOB. Kaskmas mepeMbpraka oopa3oBaHa
IBYMSI OCHOBAaHUSMH, TPUCOCAUHEHHBIMHA K JBYM ITPOTHBOITOJIOKHBIM
TIETSIM, TIPUYIEM, €CITH Y OJTHOTO OCHOBAHMSI OTHO KOJIBIIO, TO Y APYTOro —
nBa. Takum obpazoM, oOpa3yroTcss KoMIuieMeHTapHbIe mapbl: A-T u I'-
II. Dro 3HaUWMT, 4YTO MOCIEAOBATEILHOCTh OCHOBAHWUW OJHOHN IIEMH
OJIHO3HAYHO OIpPEAEINIAET IOCIEA0BATEIbHOCTh OCHOBAaHUN B JIPYTOi,
KOMILIEMEHTApHOM € 1IENU MOJICKYJIbI.

I'en — ato ywacrok monekynsl JIHK wimm PHK (y HexoTophix
BupycoB). PHK conepxxut 4—O6 ThIcSY OTAENBHBIX HyKiIeoTHa0B, JJHK
— 10—25 Teicsy. Ecmm Ob1 MoxkHO ObL10 BEITAHYTH JIHK omHO#
YeJIOBEUECKON KIIETKH B HETIPEPHIBHYIO HHUTH, TO €€ UTMHA COCTaBMIIA ObI
91 cm.

N Bce e poXIeHHE MOJCKYISIPHON TE€HETUKH IIPOHU3OIILIO
HECKOJIBKO paHbllle, Korga amepukanmpl JDkx. bumnr m D. Toktym
YCTAaHOBHIIM TIPSAMYIO CBSI3b Mexny cocrosaueM TeHoB (/JHK) wm
cUHTE30M (epMeHTOB (0enkoB). FIMEHHO TOTIa MOSBUIOCH 3HAMEHUTOE
BBICKa3bIBAaHHE: «OJIMH T'eH — OJIMH 0eJ0k». [103ke ObLIO BRIACHEHO, YTO
OCHOBHOH (DYHKIIMEH T'CHOB SBISICTCS KOJIUPOBAaHUEC CHHTE3a OeiKa.
[Tocne »TOrO y4yeHnle CKOHIIEHTPUPOBAIM CBOES BHUMAaHHE Ha BOMpOCE,
KakK 3alycaHa reHeTUYeCcKas IMporpaMMa U Kak OHa Pean3yeTcsl B KIETKE.
JJ1s 3TOTO HY»XHO OBUIO BBIICHUTH, KAK BCETO YETHIPE OCHOBAHUS MOTYT
KOJMPOBAaTh TIOPSZOK PACIONOKEHUS B MOJIEKYJax Oelika IEINbIX
IBAANATH aMUHOKHUCITOT. OCHOBHOM BKJIa B PEIICHHUE dTOW MPOOIEMBI
BHEC 3HAMEHHTHIN (u3HK-TeopeTHk 1. 'amoB B cepeaune 1950-x rT.

ITo ero mpenmonoKeHnt0, ISl KOMUPOBAHKS OTHOW aMUHOKHCIOTHI
HCHOJB3YeTCS codeTaHWe w3 Tpex HykineotumoB JHK. DOra
JJIeMEHTapHas CIWHWIA HACIEACTBEHHOCTH, KOAMPYIOMAs OJHY
AMUHOKHCIIOTY, TIOMy4ria Ha3BaHue kooona. B 1961 r. runote3a I'amoBa
Obuta monTBepxkaeHa uccienoBaHusmu D, Kpuka. Tak  Obin
pacmuppoBaH MOJICKYJISIPHBIA MEXaHW3M CYHMTBIBAHUS TCHETHUCCKOU
nHpopmanuu ¢ mosekyisl JJHK mpu cuaTe3e Oenkos.

B xuBOW KJIE€TKE UMEIOTCS OpraHeibl — PHOOCOMBI, KOTOPHIS
«aurtaroTy rnepBuuHyr0 cTpykrypy JHK wu cunTesupyror Oenoxk B
cootBercTBUU ¢ 3anucanHoil B JIHK wndopmanmein. Kaxmoit tpoiike
HYKJICOTHIIOB CTaBUTCS B COOTBETCTBHE oOmHAa U3 20 BO3MOXKHBIX
amuHOKHCITIOT. MMenHo Ttak mepBmuHas crpykrypa JHK ompenenser
TTOCIIEI0BATEIEHOCTh aMUHOKHUCIIOT CHHTE3UpyeMoro Oenka, pukcupyer
FEHETHYECKUI KOJ oprann3ma (KJIEeTKH).

I'ereTndecKknii KOJ BCETO KUBOTO, Oy/Ib TO PACTEHHE, YKUBOTHOE FLUTH
OakTepus, oquHAKOB. Takas 0COOEHHOCTh TEHETHIECKOTO KOJIa BMECTE
CO CXOJICTBOM aMHUHOKHCIIOTHOTO COCTaBa BCEX OCIKOB CBUIETEIHCTBYET

222



0 OHMOXMMHYECKOM €IUHCTBE JKHM3HH, IMPOUCXOKICHUHM BCEX IKUBBIX
CYIIIECTB Ha 3eMJie OT EIUHOTO MPEIKa.

Taxxxe ObL1 paciudpoBad MexanusM BocmpousBoactsa JJHK. Own
COCTOUT M3 TPEX JaCTeH: pETUTHKAIINH, TPAHCKPHUIIIIAN M TPAHCIIAIINN.

Pennuxayuss — 310 ynsoenune monekyn JJHK. OcHoBo# perikanum
siBIsIeTCsl yHUKanbHOe cBoicTBO JIHK k camokommpoBaHHIO, YTO J1aeT
BO3MOKHOCTH JCJICHUS KJIETKW Ha JBEe WACHTHYHBIE. [Ipw perumkammm
JHK, cocrosimas u3 HOByX CKPYYCHHBIX MOJICKYJISIPHBIX IIETIOYEK,
packpyumBaercs. OOpa3yroTcs IBE MOJCKYJISApHBIE HUTH, KaKmas W3
KOTOPBIX  CIOY)KUT  MaTpulled il  CHUHT€3a  HOBOM  HUTH,
KOMIUIEMEHTapHOW K ucxoaHou. Ilocime aToro kierka AenuTcsi, U B
Kaknon kimerke ogHa HuTh JJHK Oyzer crapoii, a BTOpas — HOBOIA.
Hapymenne mocnenoBaTensHOCTH HykIeoTHa0B B nienu JIHK nmpusoaut
K HaCJICICTBEHHBIM M3MCHCHUSIM B OPTaHU3ME — MYTaIUsIM.

Tpanckpunyuss — 310 nepenoc koga JJHK myrem obpaszoBanus of-
HOIIEITOYHOM Mojekyiasl nHpopManronnoid PHK (u-PHK) Ha omgHoit u3
auteit [JHK. n-PHK — 310 xomusa gactu monekynsl JJHK, cocrosmeit
W3 ONHOTO WM TPYINIBI PACHOJOKCHHBIX PSAAOM TEHOB, HECYIIHX
HH(DOpMALIHIO O CTPYKTYpEe OSIKOB.

Tpancrsyus — 310 cCUHTE3 OElIKa Ha OCHOBE TEHETHIECKOTO KOJIA H-
PHK B 0co0BIX OpraHonaax KJIETKH — pHOOCOMaX, Kyaa TpaHCIOPTHAS
PHK (1-PHK) nocrapnsier aMUHOKHCIOTHI.

B konme 1950-x T1r. pycckumMu U (paHIy3CKUMU YYCHBIMU
OJHOBPEMEHHO OblIa BBIABMHYTa THIIOTE3a O TOM, YTO pPa3In4yUs B
YaCTOTE BCTPEUAEMOCTH U TIOPSAJIKE pacIonokeHus HykieoTu 08 B JIHK
Yy pa3HBIX OPraHM3MOB HMCIOT CIEHU(MUUYESCKHIA I BUAOB XapakTep.
JanHast rumoTe3a MO3BONMIA U3y4aTb HAa MOJEKYJSPHOM YPOBHE
ABOJTFOIHIO YKHUBOTO M XapaKTep BHI000pa30BaHU.

CymiecTByeT  HECKOJBKO ~ MEXaHM3MOB  HM3MCHUYMBOCTH  Ha
MOJIEKYJIIDHOM  ypOBHE. BakHeWImmuM W3 HHX SBISIETCS  yKe
VIOMUHABIIMKCS MEXaHM3M MyTaIllid TE€HOB — HEeNnoCPeOCHmBeHHOe
npeobpazoéanue camux 2eHos, HAXOMIIIUXCSI B XPOMOCOME, TIOJ
BO3ZICicTBHEM BHEMTHHX  (pakTopoB. DakTOpaMu, BBI3BIBAIOITAMH
MyTanuo (MyTareHaMH), SIBISIOTCS Paguallis, TOKCHYHBIC XHMHUCCKHE
COCJIMHEHUS, a Takke BHPYChl. [Ipm 3TOM MexaHHW3Me W3MEHYMBOCTU
TIOPSITIOK PacIIONIOKEHHSI TEHOB B XPOMOCOME HE MEHSIETCSI.

Eme oauH MexaHU3M W3MEHYUBOCTH — PEKOMOUHAYUS 2€HO08. ITO
CO3/1aHHEe HOBBIX KOMOMHAIIUI T€HOB, paCIoJaralomuxcs B KOHKPETHOM
xpomocome. [Ipu 3ToM cama MoJIeKyJIsIpHas OCHOBA reHa HE MEHSETCH,
a TPOMCXOANUT €r0 TEepPEeMEICHHE C OIHOTO YYacTKa XPOMOCOMBI Ha
Ipyroil wWiM uAeT OOMEH TEeHaMH MEXAy IBYMS XpOMOCOMAaMHU.
PekoMOMHAITNSA TEHOB WMEET MECTO IIPH IIOJIOBOM Pa3MHOKCHHUU ¥
BBICIIUX OpraHu3MoB. [Ipu 3TOM HE TPOWCXOTUT W3MEHEHHs OOIIeTro
o0beMa TeHeTHYeCcKo WH(DOpPMALUKM, OH OCTAaeTCs HEM3MEHHBIM. DTOT
MEXaHU3M OOBSCHSICT, IOYEMY JCTH JIMIITh YaCTUIHO TIOXOKH Ha CBOUX
poautenen —
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OHU HACJICAYIOT TMPH3HAKH OT OOOUX POJUTEIBCKHX OPraHU3MOB,
KOTOPBIE COYETAIOTCS CIIyHYaitHBIM 00pa3oM.

Jlpyroii MexaHW3M W3MEHUYMBOCTH — HEKIACCUHECKAS. PEKOMOUHAYUS
2cenoé6 — ObUT OTKpHIT Jmmb B 1950-¢ rr. Ilpm Hekmaccudyeckou
PEKOMOMHAIIMA TIE€HOB MPOUCXOAHUT OOIlee yBelndeHHe oObeMa
TeHeTHYIEeCKOH MH(GOPMAITIH 332 CUET BKIIFOUCHHUS B TEHOM KIIETKH HOBBIX
TEHETUIECKUX JIEMEHTOB. HUarie BCero HOBBIC DIIEMEHTHI IIPUBHOCATCS B
kiretky  Bupycamu.  CerogHs  OOHapy»KEHO  HECKOJBKO  THIIOB
TPAHCMHUCCHBHBIX T'eHOB. Cpeaw HUX — TUIA3MUIBI, MPEICTaBISIONINE
coboii mByxuenounyo konbueByro JJHK. M3-3a Hux mocie IauTeabHOro
HCITIOJIb30BaHUSA KaKI/IX-J'II/I6O JICKApCTB HACTYyINACT IIPHUBBIKAHUEC, IIOCJIC
Yero OHU TEPeCTalOT OKa3blBaTh MEAMKAMEHTO3HOE BO3JCHCTBUE.
[NaToreHHple OAKTEpUH, MPOTHB KOTOPBIX JICHCTBYET HAIIlE JICKAPCTBO,
CBSI3BIBAIOTCS C TUIA3MU-T[AMU, YTO M TIPUIAET OaKTEPHUsIM yCTOWYHBOCTh
K JIEKapCTBY, U OHU MIEPECTAIOT €T0 3aMEYaTh.

Murpupyrolie TeHeTHYeCKHE OJJIEMEHTHI MOTYT BBI3BIBATh Kak
CTPYKTYPHBIC TIEPECTPOMKH B XPOMOCOMAaxX, TaK W MYyTaIli¥l TCHOB.
B03MOXHOCTh MCITONB30BaHUS TaKUX JICMEHTOB YEJIOBEKOM ITPHBENIA K
MOSBJIICHUIO HOBOM HAyKHM — T'€HHOH MH)KCHEPHH, IEIhI0 KOTOPOU
SIBIICTCS  CO3JaHWE HOBBIX (OpM  OpraHM3MOB C  3aJaHHBIMH
cBoiicTBamu. TakuMm o00pa3oM, ¢ TIOMOIIBIO TEHETHYECKHX |
OMOXUMHYECKUX METOJIOB KOHCTPYHPYIOTCS HOBBIC, HE CYIICCTBYIOIIHEC B
npupone coderanuss reHoB. Jma a3toro Bugouwsmensietcs JHK,
KOJIMPYIOIasi IIPOM3BOACTBO Oelika ¢ HY»KHBIMH CBOWMCTBaMH. J|aHHBIH
MEXaHH3M JISKUT B OCHOBE BCEX COBPEMEHHBIX OMOTEXHOJIOTHIA.

C mnomompo pekomOuHanTHONH JIHK MOXHO cHHTE3MpOBaThH
pa3HOOOpa3HbIe T'eHBI M BBOJWTH UX B KIJIOHBI (KOJOHHMU WICHTHYHBIX
OpPraHU3MOB) IS HANpaBIEHHOTo CHUHTe3a Ocnka. Tak, B 1978 1. ObuI
CHUHTE3UPOBAH HMHCYJIMH — OEJOK I JICUeHHWS caxapHoro muabera.
Hy>xHbIii TeH OBLT BBEACH B INIA3MHUAY U BHEAPEH B OOBIYHYIO OaKTEPHIO.

I'eneTrik paboTarOT HajA CO3JaHHEM O€30IacHBIX BaKIHWH OT
BHPYCHBIX MH(EKINH, TaK KaK TPATUIMOHHBIE BAKIIMHBI MPEICTABIISIOT
c000i OCTa0JICHHBIH BHUPYC, KOTOPBIA MOJHKEH BBI3BIBATH BHIPAOOTKY
AQHTHUTEN, MOATOMY HUX BBEJCHHUE CBS3aHO C OINPEACICHHBIM PHUCKOM.
l'ennas wumxeHepuss mno3Boisger mnonyuuts JHK, komupyromiyio
MIOBEPXHOCTHBIM cioi Bupyca. B a3TomM ciyyae UMMYHUTET
BEIpa0AaTHIBACTCS, HO 3apayKEHUE OpraHu3Ma UCKIIOYCHO.

CerofHss B TCHHOW WHXCHEPUM PACCMATPHBACTCS BOMPOC 00
YBEIMUCHUU TPOJIOJDKUTEIIBHOCTH JKU3HU M BO3MOXKHOCTH OeccMepTus
ITyTeM M3MEHEHHS TeHETHIECKOU MporpaMMBI denoBeka. JJocTids 3Toro
MOYKHO, YBEIIMUUB 3alUTHEIC (hepMEHTHBIE (DYHKIUU KIIETKH, oOeperas
mojiekynbl JIHK OT pa3iauygHbIX ITOBPEXKICHHM, CBS3aHHBIX KaK C
HapyIIeHHeM 0OMEHa BEIECTB, TaK U C BIMSHUEM OKPYKAIOIICH CPEIbI.
Kpome Toro, ydeHBIM yIaIOCh OTKPBITH MHTMEHT CTApPEHUS M CO3aTh
CIETIMANTLHEIN TIperapaT, 0CBOOOKTAIOMIMA KIIETKH OT HEero. B ombITax
C MBI-
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mamMu 6I)UIO MOJYYCHO YBCIMYCHHUEC MNPOAOJIKUTCIBHOCTU HUX KXU3HHU.
Taxoxe YY€HBIM YAaJ10Ch YCTAHOBUTb, YTO B MOMCHT JACJICHUA KIICTKH
YMEHBIIIAIOTCS  TEIOMEPBl — OCOOBIE XPOMOCOMHBIE  CTPYKTYDBI,
pacIToJIo’KeHHBIC Ha KOHITAX KJIETOYHBIX XpOMOCOM. JIeTio B TOM, UTO TIpH
pemmkanuu JJHK cnenmanbHOE BemecTBO — IIOJIMMEpa3a — HJIET 110
crmpamm JIHK, canmast ¢ see xommro. Ho kormmpoats JJHK monnmepaza
HaYMHAeT HE C CaMOro HadJajla, a OCTaBJIIeT KaXIbli pa3 HeIOKOITH-
POBaHHBIN KOHYHK. [103TOMY ¢ Ka)IbIM TOCICIYIOIIMM KOITHPOBAHUEM
crimpanis JIHK ykopaunBaercs 3a cueT KOHIIEBBIX YYaCTKOB, HE HECYIIMX
HUKakol wuHOpManuu, win TeoMmep. Kak TONbKO — TeloMephl
HUCUCPIIbIBAIOTCA, Ipu 1 (0]02) (57147430211150,€ KOIIMPOBAHUAX Ha4YuHACT
cokpaniarbes yacth JJHK, Hecymias reneTndyeckyo uHpopmaluo. I1o
u ecTh mporecc crapeHust kiaerok. B 1997 r. 8 CIIA u Kaname Obun
MIPOBEJICH IKCIIEPUMEHT TI0 UCKYCCTBEHHOMY YJUITMHEHHIO Termomep. s
3TOr0 WCIOJB30BAJICS BHOBb OTKPBITHIA KJICTOUHBIA (EepMEHT —
TeJ0Mepasa, CIOCOOCTBYIOIIMIA HapallMBaHUIO TeiaoMep. IlomydueHHBIE
TakuM 00pa3oM KJIETKH OOpeid CIIOCOOHOCTh MHOTOKPATHO HEITUTHCS,
TTOJTHOCTHIO COXPAHWB CBOM HOPMAaJIbHBIC (DYHKIIMOHATBHBIC CBOHCTBA M
HE TIPEBPaIasch B paKOBBIC KICTKH.

B mocnmemHee BpeMs CTamd IMMPOKO W3BECTHHI YCIIEXHM TEHHBIX
HHKCHEPOB B O0JIACTH KJIOHHPOBAHUS — TOYHOTO BOCIPOH3BEICHUS
TOT'O WJIA UHOTO KUBOTO OOBEKTA B OMPEICIICHHOM KOJMYESCTBE KOIUH 13
COMAaTHYECKUX KIETOK. [Ipu 3TOM BBIpalieHHass 0OCOOb T'€HETHYCCKU
HEOTJIMYUMA OT POJUTEIHCKOTO OPraHU3Ma.

[Tonyyenue KIOHOB Yy OPraHU3MOB, PA3MHOXKAIOIIUXCS TTOCPEICTBOM
MapTeHOreHe3a, 0e3 MPEANISCTBYIONICTO OIUIOOTBOPCHMUS, HE SBISCTCS
YeM-TO OCOOCHHBIM M JIaBHO HCIIOJB3YETCS TCHETHKAMHU. Y BBICIINX
OPTaHM3MOB TaKKe W3BECTHBI CIIyYaW €CTECTBEHHOTO KIIOHHUPOBAHHMS —
POKIEHHE OMHOSHIICBBIX OJIM3HENOB. HO MCKYCCTBEHHOE IOIYICHHE
KJIOHOB BBICIIIHX OPTaHU3MOB CBSI3aHO C CEPhE3HBIMU TPYAHOCTSIMH. Tem
He MeHee, B (¢eBpane 1997 r. B maboparopun SHa Bunemyra B
DnuHOYpre ObLI pa3padoTaH METO T KIIOHUPOBAHUS MJICKOIMTAIOIINX, U C
€ro IOMOIIBpI0 ObIIa BhIpamieHa oBedka Jlommu. Iy 3TOro y OBIIBI
nmopoabl  llloTnaHackol — YEpHOMOPAON  W3BJICKIN  SHICKIICTKH,
MOMECTHJIM UX B MUCKYCCTBEHHYI) MUTATEIBHYIO CPEAy W YAAIWIA U3
HUX sApa. 3aTeM B3sUIM  KICTKM MOJIOYHOM JKENe3bl B3POCIOM
OepeMeHHON OBIbI TOpoabl DUHCKWIT JOpCeT, HECyIIUe TOJHBIN
TCHETHUYCCKUI HAOOp. DTH KIETKH 4epe3 HEKOTOPOe BpEMs CIMIH C
OC3bANCPHBIMU  SHIEKJIETKAMA W aKTHBHPOBAJIM HMX  Pa3BHUTHE
TTOCPEICTBOM  DJIGKTPHUECKOTO  pa3psiAa. 3aTeM  Pa3BUBAIOIIMNACS
3apOJIBII B TEUYCHHE INIECTH THEM POC B MCKYCCTBEHHOH Cpeie, ITOCie
9ero SMOPHOHBI ORI TPAHCIUTAHTUPOBAHBI B MAaTKy MPHUEMHON MaTepH,
rie W pPa3BUBAIUCh A0 pokiaeHus. Ho m3 236 OIBITOB yCIEHIHBIM
OKa3aJIcs JIWIIb OJTMH — BEIpOCIIa oBeuka Jlommu.

ITocne sroro BunmbMyT 3asBUII O NPUHIMIHAAIBHOW BO3MOXKHOCTU
KIIOHMPOBAHHS YEJIOBEKA, BRI3BABIICH CaMbIe 0JKUBIICHHBIE TUCKYCCHH
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HE TOJIBKO B Hay‘-lHOﬁ JIMTEPATypEC, HO U B MapIaMCHTaX MHOI'UX CTpaH,
MOCKOJIbKY ~TaKas BO3MOXHOCTh CBs3aHAa C OYEHb CEPhE3HBIMU
MOpaJdbHBIMH, OTHYCCKMMU W HOPUANYCCKUMH HpO6HeMaMI/I. He
CIIy4ailHO B HEKOTOPBIX CTpaHaX YK€ MPUHSITHI 3aKOHBI, 3aIPEIaroIIie
KIIOHUpOBaHNE dYeloBeka. Bemp  OONBIIMHCTBO — KIIOHWPOBAHHBIX
sMOproHOB THOHeT. Kpome TOTO, BenmMKa BEPOSTHOCTh POXKICHHS
ypoaoB. Tak 9TO OMBITHI TTO0 KJIOHUPOBAHHIO HE TOIBKO aMOPaIbHBI, HO
W TPOCTO OTMACHBI C TOYKW 3PEHHUS COXpaHEHHs YUCTOTH BHaa Homo
sapiens. To, dYTO pHCK CIHMIIKOM BENHWK, IOATBEPIKIACTCS
uHdopmanueli, npumenmeid B Hawage 2002 r. w cooOmiaromieil o
3a0oyieBaHUM OBEUYKH J[OJUTM apTpUTOM — OOJIE3HBIO, HE XapaKTepHOU
JUISL OBELL, TIOCTIE YEero €€ BCKOPE MPHILIOCH YCHIMUTb.

IMosTomMy HamHOro OoOJice  MEPCICKTHBHBIM  HalpaBIICHHEM
UCCIICIOBAHUN SBISCTCS W3yYCHHWE TeHOMa (COBOKYITHOCTH T'CHOB)
yemoBeka. B 1988 r. mo wmHumimatmBe JIk. YoTcoHa Oblia co3faHa
MEKIyHapoaHasi opranu3anus «['eHoM denoBeKay, KoTopas oObeqiHIIa
MHO)KECTBO VUYEHBIX M3 pa3HbIX CTpaH MHpa W TOCTaBWIa 33ady
pacuirpoBKH BCETO T€HOMa HeIOBeKa. JTO TPpaHAMO3HASA 3ajada, Tak
KaK YHCJI0 TCHOB B OpraHmu3Me desioBeka coctanisieT ot 50 g0 100 Tercsd,
a BeCh TEHOM — 3T0 Ooiiee 3 MIIpA. HYKJICOTHIHBIX I1ap.

CuuTaercs, 4TO TIEPBHIA dTall JaHHOW IMPOTPAMMBI, CBS3aHHBIN C
pacinuppoBKON TMOCIICOBATEIIBHOCTH PACIIONOKEHUS HYKJICOTHIHBIX
nap, Oyzer 3aBepiieH K koHIy 2005 1. Yke mpoBenena pabora 1o
CO3JIaHMIO0 «aTjlaca» TeHOB, Habopa wx kapr. IlepBas Takas kapta
coctapneHa B 1992 r. JI. Kosnom u K. occe. B oxoHuaTenbHOM
BapHaHTe OHa Obbla mpezcraBiieHa B 1996 r. K. Balicen6axom, KOTOpHIH,
u3ydas TOJ| MHUKPOCKOIIOM XPOMOCOMY, C TIOMOIIBI0 CHEIUATEHBIX
MapkepoB otMedas JIHK pasnudHbIX ee y9acTKOB. 3aTeM OH KIOHHUPOBAIT
3TH YyYacTKH, BBIPAIMBAasg WX HAa MHKPOOPTaHW3MAaX, W TMOIydal
¢dparmenTs! JIHK — mocienoBaTeTsHOCTS HYKJICOTHIOB OAHOH ICTIOUKH
JHK, u3 xoTopo#i cocTosimi XpoMocoMbl. TakuMm oOpaszom, Baiicenbax
OTIpEACTIUT JIOKATH3AIi0 223 TEHOB W BBIABWI OKOjOo 30 MyTamui,
npuBomsEX K 200 3a00eBaHUSIM, CPETH KOTOPBIX THIICPTOHUS, THAOET,
TJIyXOTa, CJEMOTa, 3I0KAaYeCTBEHHBIE OITyXOJIH.

OpnHUM U3 pe3yIbTaTOB STOM MPOrpaMMBbl, ITYCTh M HE 3aKOHYCHHOM,
SIBJIICTCS. BO3MOXXHOCThH BBISBJICHHSI T'C€HCTUYCCKUX TNATOJIOTHHA Ha
paHHHUX CTaIusIX OCPEMEHHOCTH W CO3J]aHHE T'CHOTEpaluu — METO/a
JICUCHHS HACJICACTBCHHBIX 3a00JICBaHUM C TOMOINBI0 TeHoB. llepen
MIPOBEICHUEM TIPOIICTyPhl TCHOTEPAIIMU BBISCHSIOT, KaKOI reH oKa3aJics
JeeKTHBIM, TTOTy4aroT HOPMaIbHBIH T€H U BBOIAT €ro BO BCe OONBHBIC
kneTku. llpu 3ToM OYeHb Ba)XKHO OTCIEIUTh, YTOOBI BBEACHHBIA TEH
paboTan 1mojJ KOHTPOJEM MEXaHW3MOB KIIETKH, MHade OyeT MoiydeHa
pakoBas KIeTKa. Y€ eCTh IepBble OOJbHBIE, BBUICYCHHBIE TaKUM
obpazom. IlpaBma, moka He $SCHO, HACKOJIBKO pPaJWKaIBbHO OHHU
M3JICYEHBI U
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HE BepHETCS M Ooje3Hb B OyaymieMm. Takke TMOKa HE SICHBI H
OTJaJICHHBIE TIOCIIE/ICTBUS TAKOTO JICUCHHSL.

KoneuHo, ucnonb3oBaHHEe OMOTEXHOJOTUH W TEHHOW HMHXCEHEPUU
AMEET KaK ITOJIOKUTENbHBIC, TaK W OTPHIATEIILHBIE CTOPOHBL. OO0 3TOM
TOBOPUT OIyOJIMKOBaHHBEIH B 1996 1. ®Denepanueil eBpONEHCKUX
MHKPOOHOJIOTHYECKHUX 00IIecTB MeMopaHayM. CBS3aHO 3TO C TE€M, YTO
IITUPOKast OOIIECTBEHHOCTH C MTOI03PEHNUEM M BPAKIEOHOCTHIO OTHOCUTCS
K TEHHBIM TeXHOJOTHsIM. CTpax BBI3BIBAIOT BO3MOXKHOCTH CO3IAHHS
TeHeTHIeCKOH OOMOBI, CITOCOOHOM MCKa3UTh TEHOM YeIOBeKa M IPUBECTH
K POXICHUIO YpOJOB, IIOSBIICHHE HEU3BECTHBIX 3a00JeBaHUN W
ITPOM3BOZCTBO OUOJIOTUYECKOTO OPYHKUSL.

W, HakoHel, B IOCJIeIHEe BpeMs IIMPOKO 00CYyKIaeTcs mpobiema
MMOBCEMECTHOTO PACHPOCTPAHCHUS TPACTCHHBIX TMPOIYKTOB THTAHMS,
CO3JIaHHBIX TIYTEM BHEAPCHHSI TCHOB, OJOKHPYIOUIUX pa3BUTHEC
BUPYCHBIX WJIM TPUOKOBBIX 3a00JICBaHUM. YKe€ CO3IIaHBI M TPOIAIOTCS
TPaHCTCHHBIC TIOMUAOPHI W KyKypy3a. Ha pBIHOK MOCTaBISAIOTCS XJIeO,
CBIp W TIMBO, W3TOTOBJICHHBIC C TIOMOIIBIO TPAHCTEHHBIX MHKPOOOB.
Takwe TPOIYKTHl YCTOMYMBEI IO OTHONIICHHIO K BPEIHBIM OAKTEPHSM,
0071aIafOT  YIIYYINICHHBIMA ~KadeCTBaMH — BKYCOM, TIMTATEILHOU
IIEHHOCTHIO, KPEMOCThIO 1 T.A. Tak, B KuTae BeIpalinBarOT YCTOMYHBBIC K
BUpycaM Tabak, TOMAaTbl W CIAAKW Teperl. M3BeCTHBI TpaHCTEHHBIC
TOMAaThl, YCTOWYMBBIC K OakTepHalbHON wuHGeKun, Kaprtodenb u
KyKypy3a, ycTohWuumBbIe K TpuOkaM. Ho 10 cHX mOp HEW3BECTHBI
OTJAJICHHBIC TIOCJICJCTBUS HUCIOJIL30BaHUS TAKUX MPOJYKTOB, MPEXKIC
BCEr0, MEXaHN3M HMX BO3JICHCTBUS HAa OPraHU3M U TEHOM YEJIOBEKa.

Koneuno, 3a paBamiath JIET WCIOJIB30BaHUS OWOTEXHOJIOTHUH HE
CIIyYUJIOCh HUYEro W3 TOTO, YEro OIacarTcs Jroau. Bce HOBbIC
MHKPOOPTaHU3MEBI, CO3/TaHHBIC YIEHBIMH, MEHEe OOJIE3HETBOPHEI, YeM X
ncxonubie opMbl. Hu pa3sy He MpoOM30IUIO BPEAHOTO WM OMACHOTO
pacnpocTpaHeHHsT PEKOMOWHAHTHBIX OpraHu3MOB. TeM He MeHee,
YYEHBIC TIIATEIBHO CIEAAT 3a TEM, YTOObI TPAHCTCHHBIC INTAMMBI HE
COJZIEpKaJId TEHOB, KOTOpBIC IIOCIE WX IIEPeHOca B Apyrue OakTepuu
MOTYT HaTh omacHbBId 3(ddekr. CymecTByeT TeopeTndeckas OIMacHOCTH
CO37IaHUsI HOBBIX BUJIOB OaKTEPHOJIOTMYECKOTO OPYXXHS Ha OCHOBE
TeHHBIX TeXHOJOrHd. [103TOMY y4eHbIC JIOJDKHBI YYUTHIBATH ATOT PUCK U
COZICHCTBOBaTh PA3BUTHIO CHUCTEMBI HAJEKHOTO MEKIYHAPOIHOTO
KOHTPOJIS, CIOCOOHOTO 3a()MKCHPOBAaTh M IMPHUOCTAHOBUTH IOJIOOHKIC
paboTEHL.

C yyeroM BO3MOXKHOH OIACHOCTH WCIIOJBb30BaHHS TI'E€HHBIX
TEXHONOTHH  pa3pabOTaHBl  JOKYMEHTHI, PETIAMEHTHPYIOIMAE WX
MIpUMEHEHWE, TIpaBmia O€30MacCHOCTH TIPOBEACHUSA J1ab0opaTOPHBIX
WCCIIECIOBAHUA W TPOMBINIJICHHOTO OCBOEHHS, a TakKe IIpaBmia
BHECEHUS  TEHETHYSCKH  MOIU(MUITMPOBAHHBEIX  OPraHU3MOB B
OKPYKAIOILYIO CPEey.

Takum o00pa3oM, CEromHS CYHTACTCS, YTO TIPH COOJIOACHUM
COOTBETCTBYIOIIHUX TPEIOCTOPOKHOCTEH T0JNb3a, TPHHOCHMAs TSHHBIMU
TEXHOJIOTUSIMH, TICPEBEIIMBACT PHUCK BO3MOXHBIX  OTPHIATENHHBIX
MIOCJIEICTBUH.
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KneTouHbIn ypoBeHb

Ha knerounoM ypoBHE OpraHu3ali OCHOBHOM CTPYKTYPHOH H
(hYHKIMOHATEHOW €IMHHUIICH BCEX YKUBBIX OPTraHM3MOB SBJISIETCS KIIETKA.
Ha xneTouyHoMm ypoBHE Tak ke, Kak ¥ Ha MOJIEKYJISIPHO-TE€HETHYECKOM,
OTMEYaeTCsd OJHOTHUITHOCTh BCEX JKHMBBIX OpraHu3MoB. Y  BCeX
OpPTaHW3MOB TOJIBKO Ha KJIETOYHOM YPOBHE BO3MOXKHBI OHOCHHTE3 H
peanu3aiys HaclaeACTBEeHHOH wuH(opMmanuu. KIeTodHbI ypOBEHBL ¥
OJIHOKJIETOYHBIX OPraHU3MOB COBIIQJIA€T C OpPraHu3MEHHbIM. McTopust
JKU3HU Ha Halllel MIaHeTe HaurHaIach C 3TOT0 YPOBHSI OpraHU3aI|y.

CeromHss Haykod TOYHO  YCTaHOBJIGHO, 4YTO HaWMCHBIICH
CaMOCTOSTEIBHON eIUHUIICH CTpOeHHS, ()YHKIIMOHUPOBAHUS U Pa3BUTHUS
JKUBOTO OpTaHU3Ma SIBJISIETCS KJIETKA.

Knerka mpencraBnser co0oif  ANEMEHTApHYIO OHOJOIMYECKYO
CHUCTEMY, CIOCOOHYIO K CaMOOOHOBIJICHHIO, CaMOBOCIIPOHM3BEICHUIO H
Pa3BUTHIO, T.C. HAJICIIEHA BCEMH TIPU3HAKAMH JKHBOTO OPraHU3Ma.

KireTounsre cTpyKTyphI JIKAaT B OCHOBE CTPOCHHS JIOOOTO JKHBOTO
OpraHu3Ma, KakuM Obl MHOTOOOPa3HBIM U CIOXKHBIM HU TPEICTABISLIOCH
ero crpoenuwe. Hayka, wu3ywaromas >KHBYHO KJICTKY, Ha3bIBaCTCS
nutonorueit. OHa U3y4yaeT CTPOSHHE KIETOK, UX (hYHKIIHOHUPOBAHUE KaK
SJIEMEHTAPHBIX JKUBBIX CHCTEM, HCCIIeAyeT (DYHKIHUH OTIACIBbHBIX
KJICTOYHBIX ~ KOMIIOHCHTOB, TIPOIIECC  BOCIIPOM3BOJICTBA  KJICTOK,
MPUCIIOCOOJICHHE WX K YCIOBHAM CpeAbl W Jp. Takke IUTOIOTHS
M3y9aeT OCOOCHHOCTH CHEIMATN3UPOBAHHBIX KJIIECTOK, CTAHOBJICHHE HX
0COOBIX (DYHKIMHA W Pa3BHTHE CIEIU(DHUCSCKUX KIETOYHBIX CTPYKTYP.
Takum o00pa3oM, COBpeMEHHAs LIATOJOTHS MOXKET OBITh Ha3BaHa
(bmsronorvield KICTKH. YCHEXH COBPEMEHHOM IIUTONOTMU HEpa3phIBHO
CBS3aHBI C JIOCTIOKCHHSMHM OWOXUMHH, OHO(MH3UKH, MOJCKYJISIPHOI
OMOJIOTHH Y TCHETHKH.

B ocCHOBe NMTONOTMH JICKHT YTBEPXKACHHE, YTO BCE IKHBEHIC
OpraHu3Mbl (JKUBOTHBIC, PACTEHHS, OAKTEPHUH) COCTOST U3 KIETOK M
MIPOYKTOB WX KHU3HEACATSIHLHOCTH. HOBBIC KIIETKM 00pa3yroTCs MyTeM
JICTICHUS] CYIIECTBOBABIINX paHee KIeTOK. Bce KIETKM CXOMHBI 10
XUMHUYECKOMY COCTaBY M OOMEHY BEIISCTB. AKTHBHOCTh OpraHHM3Ma Kak
LIEJIOTO CJIAaraeTCs M3 aKTHBHOCTH M B3aMMOICHCTBHUS OTIACIIBHBIX KICTOK.

OTKpBITHE CYIIECTBOBAHUS KJIETOK Ipom3onuio B koHie XVII B.,
Korjga ObUT M300peTeH MHKpPOCKOIN. BrepBele KjeTka Oblla OIMcaHa
aHruickuM ydeHeIM P. I'ykom B 1665 T., KOrjga oH paccMaTpuBai
Kycouek mpoOKH. IlockonbKy €ero MHKpPOCKOII OBbUI HE O4YEeHb
COBEPIIICHHBIM, TO, YTO OH YBHEJ, OBLIO HAa CaMOM Jeiie CTCHKaMHU
OTMepIIuX KJeToK. [ToTpeboBaIoch MoYTH ABECTH JIET, YTOOBI OMOIOTH
MOHSJIM, YTO TJABHYIO POJb HWIPAIOT HE CTCHKH KICTKH, a ee
BHyTpeHHee conaepxkumoe. Cpeam co3aarenedl KICTOYHOM Teopuu
clemyeTr Takke Ha3BaTh A. JIeBeHI'yka, ITOKa3aBIIEro, YTO TKaHHU
MHOTUX PaCTUTEIBHBIX
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OpPraHM3MOB MOCTpOeHBbI M3 KieTok. OH JKe omucanm SPUTPOLUTEHI,
OJHOKJICTOUHBIE OpraHu3Mbl W Oaktepuu. [IpaBna, JleBeHryk, kak u
npyrue wuccnegosaren XVII B., Bumen B KJIETKE JIMIIL O0OOJOYKY,
3aKJIFOYABINYIO B ce0€ TIOJIOCTD.

3HaYNTENbHOE TPOJABKEHNE B M3YYCHWH KIIETOK IPOW3ONUIO B
Havane XIX B., KOrja Ha HUX CTald CMOTPETh KaK Ha WHIWBHIYYMBI,
oOmamarontie XU3HEeHHBIMU cBoricTBaMHU. B 1830-¢ rT. OBIIIO OTKPBITO H
OMMCAaHO KIJIETOYHOE SApO, YTO TPHBIEKIO BHUMaHHE VYEHBIX K
colepkuMoMy KJeTkd. Torma Jke ymamnoch YBUAETh JEJIeHHE
pacTUTEeNBHBIX KJIeTOK. Ha ocHOBe 3THX uccnenoBanuil 1 Oblia co3ana
KJIETOYHAS TEOPHsl, CTABIIIask BEJIMYANIINM COObITHEM B Ouosioruun XIX B.
NmenHo kierouHas TeopHs Jlajia pellarolie JI0Ka3aTelbcTBa €AUHCTBA
BCEH JKMUBOM TIPHPOABI, MOCHYXWIa (QYHIAMEHTOM JJIsl Pa3BUTHS
SMOPHONOTHH, TUCTOJOTUH, (HU3HOJIIOTHH, TEOPHH SBOJIOLWH, a TaKKe
MMOHUMAaHUS UHIUBUIYAIBHOTO PAa3BUTHUS OPTaHU3MOB.

MourHpIii TOMYOK HUTONOTHS TOMYYHa C CO3JAHWEM TEHETUKHA U
MOJIeKyJIsipHOH Owmomoruu. Ilocme 3Toro OBUTH  OTKPBITHI HOBEIE
KOMITOHCHTBI, WJIM OpraHe/UTbl, KJICTKH — MeMOpaHa, pHOOCOMEI,
JIF30COMBI | JIP.

[lo coBpeMeHHBIM TpEACTaBICHHUSM, KIETKH MOTYT CYIIECTBOBATh
KaK CaMOCTOSITENbHBIE OpraHU3MbI (HaIlpuMep, MPOCTEHINME), TaKk U B
COCTaBE MHOTOKJIETOYHBIX OPraHU3MOB, TA€ €CTh MOJOBBIE KIICTKH,
CITyXallue Uil Pa3MHOKEHHS, U COMAaTHYECKHE KIETKH (KJICTKU Tena).
CoMaTrvecKue KIETKA Pa3In4aloTcsl MO CTPOCHUIO M (QYHKIUSM —
CYIIIECTBYIOT HEPBHBIC, KOCTHBIC, MBIIICYHBIC, CCKPETOPHBIC KICTKH.
Pa3meps! kneTok mMoryT BapbupoBathest OT 0,1 MKM (HeKoTopble OakTepru)
g0 155 MM (siitio cTpayca B ckopiyne). JKHBOi opraHusM o00pa3oBaH
MHJUTHAPIAMI Pa3HOOOpPasHbEIX KIeTok (10 10"), Gopma KOTOPBIX MOXKET
OBITH CaMO¥ TPUIYUTHBOM (TIayK, 3Be3/1a, CHeXKHUHKA U TIp. ).

YCTaHOBIIEHO, YTO HECMOTpPS Ha OOJIBIIOE Pa3HOOOpazne KIETOK H
BBITTOJTHSAEMBIX MU (DYHKIMH, KJIETKA BCEX JKUBBIX OPTaHU3MOB CXOZHBI
M0 XWMHYECKOMY COCTaBy: OCOOEHHO BEIHKO B HHX COJEpKaHWE
BOJIOPOJa, KHCIOPOna, yIiaepoga W a3oTa (3TH XUMHYECKHE 3JIEMEHTHI
cocTaBIsIOT O6omee 98% Bcero conep>kKUMOTro KIeTKH); 2% NPUXOIUTCS Ha
npuMepHO 50 APYrUX XUMUYECKUX DIIEMEHTOB.

KieTkn ®HBBIX OpraHU3MOB COJIEp)KaT HEOPraHNUECKUE BEIIECTBA —
Boay (B cpexHeM 110 80%) M MUHEpaIBbHBIC COJIU, 2 TAKXKE OPraHUYCCKUE
coequHeHus:: 90% cyxoil Macchl KIETKU IPUXOJHUTCS Ha OMOTIOIMMEPBI —
OeNlKY, HYKJICMHOBBIC KHCJIOTBI, YIJICBOJABI W JUNHIbL. M, HakoHerl,
HAy4YHO JJOKa3aHO, YTO BCE KIETKH COCTOSAT M3 TPEX OCHOBHBIX YACTEMH:

1) TuTa3sMaTHYeCcKOlH MeMOpaHbI, KOHTPOJIHPYIOIIEH MMepeXxo;] BEIIeCTB
W3 OKpYXKaroIen cpepl B KIETKY U 00paTHO;

2) IUTOILIa3MBI C pa3HOOOPa3HON CTPYKTYPOH;

3) KIIETOYHOTO simpa, B KOTOPOM COJNIEP)KUTCS TEHETHIeCKast
nHpopMaIHs.
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KpOMC TOI'0, BCC JKMBOTHBIC W HCKOTOPBLIC PACTUTCIIBHBIC KIICTKU
coJiepKaT LCHTPUOIM — LWINHIPUYECKHE CTPYKTYpPBI, 00pasyromiue
KJIICTOYHBIC LCHTPBI. Yy PaCTUTCIIBHBIX KJIETOK TaKXKE€ €CThb KJICTOYHAasA
cTeHka (000JT0YKa) M TUIACTHIBI — CIEIHATH3UPOBAHHBIE CTPYKTYPHI
KIIETOK, YacTO COZEprKallye MATMEHT, OT KOTOPOTO 3aBHCHUT OKpacka
KIIETKU.

Knemounaa membpana cocTouT W3 IBYX CIIOEB MOJIEKYI JKHPOIIOA00-
HBIX BEIIECTB, MEXAY KOTOPBIMH HAaXOASTCS MOJEKYIbl OEIIKOB.
MeMOpaHa TOMIEPKUBACT HOPMAITGHYIO KOHIIEHTPAITHIO COJIEH BHYTPH
kietku. [Tpu noBpexneHnn MeMOpaHbl KiIeTKa IOTHOaeT.

Lumonnasma 1upencraBinsier coOOH BOIHO-COJICBOM  pacTBOp €
PAaCTBOPCHHBIMU W B3BCHICHHLBIMM B HEM q)CpMeHTaMI/I u JApyrumMum
BElIeCTBaMHU. B 1uTOIIa3Me pacroyiaratoTcs OpraHeijibl — MaleHbKHE
OpraHbl, OTTPaHWMYCHHBIC OT COICPKUMOIO IUTOIUIA3MBI COOCTBEHHBIMHU
meMOpanamu. Cpem HUX — MUMOXOHOpUU — MEUIKOBHAHBIC
o0pa3oBaHMS C  [IBIXaTeNbHBIMA  ()epMEHTaMH, B  KOTOPBIX
BBICBOOOKIAaeTcs JHeprua. Takke B IUTOIUIA3ME PacIoIararoTcs
pubocomul, cocrosmme w3 Oemka m PHK, ¢ momompio KOTOphIX
OCYIIECTBIISIETCST OMOCHHTE3 Oellka B KIETKE. H-O0N1asmamuyeckas
cemb — 3TO OO0IAsi BHYTPUKIETOYHAS IWPKYJIAIUOHHAS CUCTEMa, IO
KaHaJIaM KOTOPOH OCYIIIECTBIISIETCS TPAHCIIOPT BEIIECTB, a Ha MEMOpaHax
KaHAJIOB HAXOIATCS (DEPMEHTHI, 00CCIICUMBAIOIINE JKU3HEIEATCIBHOCTh
KJIETKU. BakHyI0 posib B KJIETKE UTPAET KIeMmOuHbll YeHmp, COCTOSIINA
U3 IBYX IeHTpuosei. C Hero HaYMHACTCS MPOIECC ACTICHUS KICTKH.

Bakneiireii 4acThio BCeX KIETOK (KpOME OaKTepHii) sSIBISCTCS 20po,
B KOTOPOM HaXOJATCS XPOMOCOMBI — JUIMHHBIC HHUTCBHJHBIC TEIbIIA,
cocrosmue u3 JIHK u nprcoennHeHHOro K Hel Oenka. SIapo XpaHHT U
BOCIPOM3BOIUT TEHETHUYECKYI0 WH(POPMAIMIO, a TaKXKe pPEerylupyeT
Tporieccsl 0OMeHa BEIIECTB B KIETKE.

Krnetkn pa3MHOXKaIOTCSI TyTeM JeNieHHs WCXOMHOW KIIETKH Ha IBE
nmouyepHuie. [Ipu 3TOM mOYepHUM KJIETKaM IepenaeTcsl MOJHBIN Habop
XpOMOCOM, HECYIINX TEeHEeTHYEeCKYyI0 HWH(OpMAIHio, MO3TOMY Tepen
JIEIEHEM YHCIIO XPOMOCOM yIIBaWMBaeTcs. Takoe JeJeHne KIIETOK,
o0ecrieynBaroliee  OJMHAKOBOEC  paclpefesieHHe  TeHETHYECKOro
MaTepuaa MeXIy JOUSPHUMH KIETKAMU, HA3bIBACTCS MUMO30M.

MHOroKJIeTOUHbIE OPraHU3Mbl TAKKE PA3BUBAIOTCS U3 OJJHOU KIETKH —
siiria. OHAKO B mporecce SMOPHOTeHe3a KISTKH BUAOU3MEHSIOTCS. DTO
MIPUBOJIUT K TOSIBJICHHIO MHOXECTBA PA3HBIX KICTOK — MBIIIEYHBIX,
HEPBHBIX, KPOBSIHBIX U T.JI. Pa3Hble KIETKU CUHTE3UPYIOT Pa3HbIC OCIKU.
Tem He MeHee, KaXk/1as KJIETKa MHOTOKJIETOYHOTO OpPTaHHW3Ma HECET B
ce0e TONHBIN Ha0Op TeHETHIEeCKOH MH(OPMAIHH TSI TIOCTPOCHUS BCEX
0OCITKOB, HEOOXOIMUMBIX JIJIST OpTaHU3MA.

B 3aBucuMocTH OT THITAa KJIETOK BCE OPTaHMW3MBI JIENSATCS HA ] B €
TPYIIIbL:
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1) npoxapuomuvr — KNeTKH, TUIICHHBIE aapa. B Hux Monexynsr JJHK
HE OKPYXCHBI SJIEPHON MEeMOPaHO! U HE OPraHU30BaHbI B XPOMOCOMBEI.
K mpokapuoramM oTHOCATCS OaKTEpUH;

2) oykapuomsl — KJIETKH, coAepikaiye sapa. Kpome Toro, B HUX €CTh
MHUTOXOHJIPU — OPraHEeIUIbI, B KOTOPBIX HIET TIpoIecc OKWCieHns . K
JYKapHOTaM OTHOCSTCS TIPOCTEHINE, TPHOBI, PACTCHHMS M KHBOTHBIC,
ITO3TOMY OHH MOTYT OBITh OZJHOKJICTOUYHBIMA W MHOTOKJICTOUHBIMH.

Taknm o0pazoMm, MEXKAy NpPOKapuOTaMH W DJYKapHOTaMH €CTh
CYIIECTBCHHBIE OTIMYHSA B  CTPYKTYpe H  (QYHKINOHHPOBAHHWH
TCHECTUYCCKOI'0 aririapara, KJICTOYHBIX CTCHOK U MeM6paHHI>IX CHUCTEM,
cuHTe3e Oenka u T.Ja. [lpeanonaraercs, 4TO NEPBBIMH OPraHU3MaMH,
MOSIBUBIIMMUCS Ha 3emite, ObUIH MPOKapuoThl. Tak cuuTamoch 10 1960-x
IT., KOTrJa YIIyOJICHHOE W3yuYeHHE KIJICTKA IMPHUBEJIO K OTKPBITHIO
apxe0OakTepuil, CTPOSHHE KOTOPBIX CXOJHO KaK C MPOKAPHOTAMH, TaK U C
sykapuotamu. Bompoc o0 TOM, Kakue OJHOKICTOYHBIC OPraHU3MbI
SIBISIFOTCSL ©0Jiee TPEBHUMH, O BO3MOXKHOCTH CYITICCTBOBAHHS HEKOMH
TIEPBOKJICTKH, U3 KOTOPOM IMOTOM IOSIBHIIMCH BCE TPH SBOJIOIHOHHEBIE
JIAHUH, IO CHX TIOP OCTAETCS OTKPBITBIM.

W3ywas >KMBYIO KIETKY, VYCHbIe OOpaTwiM BHUMaHAE Ha
CYIIIECTBOBAHUE IBYX OCHOBHBIX THIIOB €€ IHTAHMUS, YTO TO3BOJIIIIO BCE
OpPTaHU3MBI TI0 CTIOCO0Y TUTAHKS pa3IeiIUTh Ha 1T B a BUA!

1) asmompogrvie OpraHU3MBI — OpPraHU3MBI, HE HYKIAIOIIHUECS B
OPTraHMYECKOM THIIE M MOTYIIUE OCYIICCTBIIAThH KU3HEACATCIHHOCTD 32
CYCT AaCCUMWIAIUM  YIJICKUCIIOTHl (OakTepuu) wWid  (POTOCHHTE3a
(pacTeHms), T.e. aBTOTPO(BI CaMH MPOM3BOIAT HEOOXOAHMMBIC UM
MUTATEIILHBIC BEIICCTBA;

2) eemepompogrvie OPraHU3Mbl — 3TO BCE OPTaHU3MBI, KOTOPHIC HE
MOTYT OOXOJMThCSA 0€3 OPraHNYCCKOM ITHIIIH.

[lo3mHee OBUTM yTOYHEHBI TaKWe€ BaXKHBIE (DAKTOPBI, Kak
CITIOCOOHOCTh OPraHM3MOB CHHTE3UPOBATh HEOOXOAMMEIC BEIICCTBA
(BUTaMUHBL, TOPMOHBI W T.J.) W oOecleduBaTth ceOs DHEpruci,
3aBUCUMOCTh OT DKOJIOTHUECKOM cpeabl 1 Jp. TakuM o0pa3oM, CIIOKHBIN
u b hepeHITMPOBAHHBIA XapakTep TpOoHHIECKIX CBsI3ei
CBHUJIETEIIBCTBYET O HEOOXOIUMOCTH CUCTEMHOTO TOAX0J]1a K M3YYCHUIO
JKU3HU M HAa OHTOTCHETUYECKOM ypoBHE. Tak Obuta chopMyTupoBaHA
KoHIenuus (yHkOuoHampbHOW cucreMHoctd II.K.  AnoxuHa, B
COOTBETCTBUM C KOTOPOW B OJHOKIETOYHBIX M MHOTOKJICTOYHBIX
OpraHHM3Max COIJacOBaHHO (WYHKIHOHUPYIOT Pa3JIMYHBIC KOMIIOHEHTHI
cucreM. Ilpu 3TOM OTHENBHBIE KOMIIOHEHTBHI COJCHCTBYIOT U
CITOCOOCTBYIOT ~ COIVIACOBAaHHOMY  (DYHKIIMOHHPOBAaHHUIO  APYTHX,
obecrieunBasi T€M CaMBbIM €IUHCTBO W IIEIOCTHOCTH B OCYITICCTBICHHUHU
TIPOIIECCOB KU3HENEATSILHOCTH BCEro opranm3ma. DOyHKIIMOHATHHAS
CHUCTEMHOCTh TaKXe TIPOSBISIETCS B TOM, YTO TPOIECCH Ha HHU3IIHX
YPOBHSIX OPTraHW3YIOTCS (YHKIMOHAIGHBIMH CBSI3IMH Ha BBICIINX
ypoBHsX  opraHm3aruu. OcoOeHHO  3aMeTHO  (DYHKITMOHATHHAS
CHUCTEMHOCTB TIPOSIBIISICTCS Y MHOTOKJICTOYHBIX OPTaHU3MOB.
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OHTOreHeTUYECKUN YPOBEHb.
MHorokneTou4Hble opraHu3mbl

OCHOBHOHM eIWHMIICH JKU3HA Ha OHTOTEHETHMYECKOM YpPOBHE
BBICTYIIACT OTIAEIbHASA OCO0b, a JJEMEHTAPHBIM SIBIICHUEM SIBIISICTCS
oHTOreHe3. bronornueckas ocoOb MOXKET OBITH KaK OJHOKJIETOYHBIM,
TaKk M MHOTOKJICTOYHBIM OPraHHM3MOM, OJHAKO B JIFOOOM Cllydae OHa
TIPEIICTABIISACT COOOM IIEIIOCTHYIO, CAMOBOCIIPOU3BOISIIYIOCS CHCTEMY.

OHTOreHe30M Ha3bIBAETCS TMPOIECC WHIMBHUAYAJIBHOTO Pa3BHUTHA
OpraHm3Ma OT POXJIEHHs Yepe3 TociieoBaTelIbHbIe MOp(OIOTHIecKue,
¢usnonornyeckne M OMOXMMUYECKHE M3MEHEHHs 0 CMEpPTH, IMPOIecc
peanu3anyy HacjaeICTBEHHON HH(OpMAIIHH.

MuHuUManbHOW >KUBOM CHCTEMOM, KUPIUYUKOM >KU3HHU SBISETCA
KJICTKA, U3y4YCHUEM KOTOPOH 3aHUMACTCS IIUTOJIOTHUSL.
DYHKITMOHUPOBAHUE U PA3BUTHE MHOTOKJICTOYHBIX KUBBIX OPraHU3MOB
cocTaBisieT mpeaMeT (usuojorud. B HacTosiiee BpeMs HE CO3/1aHa
erHasi TEOpHs OHTOTEHE3a, MOCKONBKY HE YCTAaHOBJICHBI MPUYMHBI U
(haKTOPBI, OTIpeeNSFOIINE HHINBUAYATBHOE PA3BUTHE OPTaHU3MA.

Bce MHOTOKIIETOYHBIE OpraHU3MBI JETSATCA Ha TPH IapcTBa: TPHOHI,
pacTeHHs W OKUBOTHBIE. JKH3HENESATENHHOCTH  MHOTOKJIETOYHBIX
OpraHM3MOB, a Takke (YHKIMOHHPOBAaHHE WX OTIENBHBIX YacTel
n3ydaercs (pm3monormeli. OTa Hayka pacCMaTpHUBACT MEXaHHU3MBI
OCYILIECTBICHUS PA3IMYHBIX (DYHKIMH >KUBBIM OPraHU3MOM, UX CBS3b
MKy CcOOOM, PEryJislUi0 U TPUCIIOCOOJICHHUE OpraHu3Ma K BHEIIHEH
cpene, TPOHMCXOXKICHUE W CTAHOBICHHE B TPOIIECCE 3BOJIIOLNMU U
WHIWBUAYAILHOTO pa3BuTHs ocodu. [lo cyTu aena, 3T0 U eCTh IpoIecc
OHTOI€HE3a — Pa3BUTHE OpPraHU3Ma OT POXKIEHHS 10 cMepTH. [Ipu 3TOM
MIPOUCXOUT pocr, nepeMeIcHIe OTICTBHBIX CTPYKTYD,
nmuddhepeHmanys 1 o01ee yeIo)KHEHHE OpraHu3Ma.

IIpomiecc oOHTOTEeHE3WCa OMKCHIBACTCSI HAa OCHOBE 3HAMEHHUTOTO
OMOTeHETHIECKOTO 3aK0Ha, chopMyIupoBaHHOTO 3. I 'ekKkeneM, aBTopoM
TEPMHUHA «OHTOT€HE3». DHOTeHETHYeCKHWi 3aKOH YTBEPXKOAET, YTO
OHTOT€HE3 B KpaTKoi (opMe MOBTOpsieT (MIOTEHE3, T.€. OTACTbHBINA
OpraHW3M B CBOEM WHAWBHIYAIILHOM Pa3BHUTHH B COKpAIIEHHOH (opme
MIPOXOJIUT BCE CTAJIMU Pa3BUTHS CBOETo Bua. Takum 00pa3oM, OHTOTCHE3
npecTaBisieT co0Ol pealu3alii0  HACIEJACTBEHHON WH(OpPMAIUH,
3aKOJIMPOBAaHHON B  3apOJBIIICBOM KIETKE, a TakXKe IMPOBEPKY
COTJIACOBAHHOCTH BCEX CHUCTEM OpPraHW3Ma BO BpeMs €ro paboThl U
MIPUCTIOCOOJIEHHS K OKPYKaIOIIEeH cpejie.

Bce MHOTOKIIETOYHBIE OpraHM3MBI COCTOST M3 OPraHOB W TKAHEH.
Tkanm — 2310 Tpynma Qu3HUECKH OOBEIWHEHHBIX KIETOK U
MEKKJIETOUHBIX BEIIECTB JJISI BBIIIOJHEHHUS OIPENENCHHBIX (DYHKITHIA.
Nx uzyuenue
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SABIIACTCA IIPEAMETOM I'MCTOJIOTHH. Txkauu MOI'yT O6pa3OBI)IBaTI>C$I KaK u3
OJVHAKOBBIX, TaK M M3 pPa3HbIX KIICTOK. HaHpI/IMCp, Y KHMBOTHBIX H3
OJIMHAKOBBIX KJIETOK IMOCTPOEH IUIOCKHMH SIHUTENIMMA, a U3 Pa3HbIX KJIETOK
— MBIIICYHAS, HEPBHASA M COCIUHUTEIIbHAS TKAHH.

Opradbl — 93TO0 OTHOCHTEILHO KpYIHbIE (YHKIMOHAIBHbIC
€JMHUIIBI, KOTOPbIE OOBEAMHSIOT DPAa3IHUYHbIC TKAHK B TC HIM HHBIC
(U3HOIOrMYeCKue KOMIUIEKCHl. BHYTpEeHHHE OpraHbl €CTh TOJBKO Y
JKUBOTHBIX, Y PAcTEHHH OHM OTCYTCTBYIOT. B CBOIO Ouepeib, OpraHbl
BXOIAT B COCTaB 0oJiee KPYIHBIX €IUHUI] — CHUCTEM opranusma. Cpeau
HUX BBIICISIIOT HEPBHYIO, MUIIEBAPUTEIIBHYIO, CEPACYHO-COCYAUCTYIO,
AbIXaTCJIbHYIO U APYTUC CUCTCMEIL.

CoOCTBEHHO JKHBOM OpraHm3M TIPEACTABIIICT COOOH  0COOYIO
BHYTPEHHIOIO CPe/ly, CYIIECTBYIOIIYIO BO BHENIHEH cpeze. OH oOpasyercs B
pe3yabTaTe B3aMMOJCHCTBHS T'€HOTHIA (COBOKYIHOCTH T'€HOB OJHOIO
opranusma) ¢ (he¢HOTHIIOM (KOMILICKCOM BHEIIIHMX MPU3HAKOB OPraHn3Ma,
c(hOpMHPOBABIINXCSI B XOAE €r0 HHAWBUAYATHHOTO pPa3BUTHS). TakuM
00pa3oM, OpraHu3M — 3TO CTAOMITbHAS CHCTEMAa BHYTPEHHUX OPraHOB H
TKaHEH, CYIIEeCTBYIOIIMX BO BHeIIHel cpene. OMHAKO, MOCKOIBKY 0O0Ias
TCOpHsT OHTOTEHE3a II0KA CII¢ HE CO3JaHa, MHOTHE IIPOLIECCHI,
MPOUCXOSIINE BO BPEMs Pa3BUTHS OpPraHM3Ma, HE IOJYYHIM CBOETO
TIOJTHOTO OOBSICHEHNSI.

MonynAunoHHO-BMAOBOWN YPOBEHb

HOHyJ'ISHIHOHHO-BPII[OBOﬁ YpPOBEHb — 3TO HaI[OpI‘aHI/BMCHHBII\/'I
YPOBCHb KM3HU, OCHOBHOM CI[I/IHI/IHGI‘/'I KOTOPOI'O ABJACTCA IMOIYJIAIUSA.

Homyasiuuss — COBOKYIHOCTh OCOOCH OHOTO BHJIA, OTHOCHTEIIHHO
W30JIMPOBAHHBIX OT JAPYIHX TPYII STOr0 € BHIA, 3aHUMAIOIINX
OTIPENIENICHHYI0 TEPPUTOPHUIO, BOCIIPOU3BOJIIIYIO ceOsi Ha MPOTSHKECHUU
JUTATETFHOTO BPEMEHHU M 00JIAAOIy 0 OOIINM TeHETHIECKUM (POHTOM.

B omimame oT monyasiuu 6uo0om Ha3bIBACTCS COBOKYITHOCTH 0co0eH,
CXOJHBIX IO CTPOCHHIO W (DH3HMOJOTMYECKUM CBOMCTBAM, WMEIOIIHNX
o0IIee TPOUCXOXKACHHE, MOTYIIHX CBOOOJHO CKPEIIWBATHCS W JaBaTh
IJIOJJOBUTOE TIOTOMCTBO. BHj CyIllecTByeT TONBKO Uepe3 IOMYJISAIUU,
TIPEICTABIIAIONINE COOOM TeHETHIECKH OTKPBIThIE CHCTEMBI. M3ydeHnem
MOMYJISAIUI 3aHUMACTCS MOy IAIMOHHAS OHOIOT .

B ycnoBusix peanbHO# HMPHPOABI OCOOM HE H3OJHUPOBAHBI APYT OT
JIpyra, a OOBbEIMHEHbI B JKHBBIE CHCTEMBI 0OOJ€e BBICOKOI'O paHra.
TlepBoii Tako# CUCTEMOM U SIBISAETCS MOIYJISAIAS.

TepMuH «monyssnus» ObLI BBEACH OJHHM M3 OCHOBOITOJO)KHHUKOB
revetukn B. HMoranceHom, KOTOpBIM Ha3BaJl TaK TE€HETUYECKU
HEOJHOPOJIHYO COBOKYITHOCTh OPraHW3MOB, OTJIMUHYIO OT OJIHOPOAHOMN
COBOKYITHOCTH — YHCTOM JUHHUHU. [lo3gHee 3TOT TepMHUH TpHOOpPEI
Oonee
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nIyookuit cMbIci. [lomynmsnus cTajia cuMTaThCsl LEJIOCTHOM CHCTEMOM,
HETNPEPHIBHO B3aMMOJICHCTBYIOIICH ¢ OKPYXKAOIIEH Cpeoi, CIIOCOOHOM
K TpaHCc(HOPMAIIUU U Pa3BUTHIO.

[lemocTHOCTH TTOMYJISALIUM, TTPOSIBIISIFONIASCS B BOSHUKHOBEHUM HOBBIX
CBOMCTB TIO0 CpPaBHCHHUID C OHTOI'CHCTHYECKHUM YPOBHEM IKH3HU,
o0ecrieurBaeTcsl B3aMMOJICHCTBUEM 0COOCH B TIOMYJISAIMAX U BOCCO3/1AETCS
gepe3 OOMEH TIeHeTHYeCcKOW WH(OpMamuer B MpoIlecce I0JIOBOTO
Pa3MHOXKECHHS. Y KaXIOHW TOIYJISAIMHA €CTh KOJIMIeCTBEHHbIE TpaHuIpl. C
OHOW CTOPOHBI, 3TO MHHHMAJIbHAS YHCIIEHHOCTH, OOCCTICUMBAOIIAS
CaMOBOCIIPOM3BOJICTBO MOMYJUILMU, a IPYrod — MAakCUMYM OCOOeH,
KOTOpBIE MOTYT IIPOKOPMHTBCS B apeaiie (MecTe OOWTaHUs) NaHHOU
oy, [lomyisiiiust  Kak — IeJloe  XapakKTepH3yeTcsl  TaKUMH
mapamMeTpaMy, KaK BOJHBI JKH3HH — TICPHOTUYECKHE KOJICOaHHs
YUCIIEHHOCTH, TIOTHOCTh HACEIICHUS, COOTHOIIICHHE BO3PACTHRIX TPYIII H
TTOJIOB, CMEPTHOCTb U T.7.

TTomymsmum — TEHETHYECKH OTKPBITHIE CHCTEMBI, TaK KaK HU30JISIINS
MTONYJISAINNA He aOCONIOTHA M MTEPHOJUIECKH OBIBA€T BO3MOXKHBIM OOMEH
reHeTHdeckor wHpopMarmeil. VMeHHO TMOMyJISIWH BBICTYIIAIOT B
Ka4eCTBE AJIEMEHTAPHBIX CIUHUI] IBOIOIMU, U3MEHCHHS HX TCHO(POHIA
BEJYT K MOSIBIICHUIO HOBBIX BUJIOB.

Js  MOMyJNSAIMOHHOTO  YPOBHS OPraHM3alliM  KM3HM — XapaKTepHa
AKTWUBHASI WM TIACCUBHAS TTOJIBY)KHOCTh BCEX KOMITOHCHTOB TIOITYJISIIAKN. JTO
BJICUCT TIOCTOSIHHOE TIEPEMEIICHUE OCOOCH — WICHOB IOITYJISIIHH.
HeobOxomuMoO OTMETHTh, YTO HHMKaKas IOMYJISIUS He ObIBacT aOCOIIOTHO
OJTHOPOJTHOM, OHA BCETIIA COCTOUT U3 BHYTPHUITOMYJISIIMOHHBIX TPYIITUPOBOK.
Taroke cremyer MOMHUTH O CYIIIECTBOBAHUH TTOIMYJISIMNA Pa3HBIX PAHTOB —
€CTh  TOCTOSIHHBIC, OTHOCUTCIIBHO  HE3aBUCHUMBIC  Teorpaduueckue
TIOMYJSIMYA, W BPEMCHHBIC (CE30HHBIC) MeCTHbIC momyisiuu. [Ipu 3ToM
BBICOKAs UKCJICHHOCTh W YCTOWYMBOCTH JIOCTUTAIOTCS TOJNBKO B TEX
TOMYJSIIUSAX,  KOTOPhIE  WMEIOT  CJIOKHYEO) — HEPapXUUeCKyld U
TIPOCTPAHCTBEHHYIO ~ CTPYKTYpPY, T.6.  SIBIIFOTCS  HEOTHOPOIHBIMH,
TETEPOreHHBIMH, UMEIOT CJIOKHBIC W JJIMHHBIC THINEBbIe mend. [lostomy
BBITIAJICHUE XOTsI ObI OJTHOTO 3BEHA M3 ATOW CTPYKTYPHI BEAET K pa3pyIICHIO
MOMYJISILAY WK TIOTEPE €F0 YCTOMYMBOCTH.

BuoueHoTn4eckumn YPOBEHb

Tlonymsinum, MpeAcCTaBIIONIME TEPBBIM  HAAOPTaHW3MEHHBIN
YPOBEHB JKHUBOTO, SIBIITIONIHECS DIIEMEHTAPHBIMH €TUHUIIAMH 3BOJTIOIIHH,
CITOCOOHBIMHM K CaMOCTOSITEJILHOMY CYIIIECTBOBAHMIO M TPaHC(HOPMAITUH,
O0BEIUHSAIOTCS B COBOKYIHOCTH CJIEIYIOMICTO HaAOPraHH3MEHHOTO
YPOBHS — OHOIICHO3BI.

Bl/IOIleHO3 — COBOKYIIHOCTb BC€X OPraHM3MOB, HACCIIAOIIUX Y4aCTOK
Cpe€abl C OAHOPOAHBIMHA YCIIOBUAMM KHU3HU, HAIIPUMED JICC, JIYT, 00110TO
u T.O. Wb CJIOBaMHu, 6I/IOLICH03 — OTO COBOKYIIHOCTbH nonymn_u/lﬁ,
MMPOXUBAOIINUX HA OHpCHeHeHHOﬁ TCPPUTOPUH.
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BuonieHo3 mpexacTaBisieT cOOOM 3aKPBITYIO CHUCTEMY IS UYXKHX
MONYJISALMM, I COCTABJISAIOIIMX €ro MHOMYISUMA — 3TO OTKphITas
cuctema. CocTaBistonue OUOIIEHO3 TOMYJSIUE HAXOISITCA B OYEHBb
CJIOHBIX OTHOIICHUSIX. MBI MOXXEM BCTPETUTH MPUMEPHl aHTArOHU3MA,
KOHKYPCHITUH, KOOTEpaluy, Tmapasutu3ma. Tak, TMHUIIeBble eIy,
(dopMuUpyIOITHECS BHYTPH OWOIIEGHO30B, SBISAIOT COO0OM mpuMep
AHTAaroHW3Ma, TaK KaK BbDKHBAHUE OJIHUX OPTaHU3MOB 00ECHCUMBACTCS
3a cyer rHOenM JIpyrux. Hampumep, XWIIHUKA JKUBYT OXOTOW Ha
TPaBOSITHBIX, KOTOPHIE, B CBOK O4Yepellb, IHTAIOTCS PACTECHHSIMHU.
ITpumepamu KOHKYPEHIUU MOT'YT CILYKUTh OTHOLLICHUS,
CKJIQ/IBIBAIOIIMECS MEXJy XHUIIHUKAMH OJIHOrO OHWOIIEHO03a, KOTOpHIC
OoproTcs Mexay coOoii 3a Jiydiine MecTta OOMTaHus, 3a CaMKy U T.[I.
Yacto MBI CTaJIKMBaeMCsS C Mapa3sUTH3MOM, IPH 3TOM Iapa3uThI
(THCTBI, HACCKOMBIC, MUKPOOPTaHHM3MBbI) JKUBYT 3a CUET CBOCTO XO3SUHA
(pacTeHUsT WM KMBOTHOTO). V, HakOHeIN, MMEET MECTO KOOTepaIlus,
WA CUMOHO3, TP KOTOPOH OPraHW3MBbI PA3HBIX BUJIOB MOMOTAIOT JPYT
JIpYTy B BBDKUBAHHU. TakoOBBI B3aUMOBBITOJHBIC OTHOIICHHS MEXITY
[[BETAMH ¥ HACEKOMBIMHU-OTBUTUTEISIMH, TIPH KOTOPBIX MUEIbl TIOTyYatoT
HEKTap, HEOOXOAWMBIA Ui  TIPOM3BOJACTBA Mela, a pacTCHHS
Pa3MHOXKAIOTCS.

OOBIYHO OHOIIEHO3BI COCTOST M3 HECKOJILKUX TIOMYIISIIAA U SIBIISIOTCS
COCTaBHBIM KOMITOHEHTOM 00JIe€ CJIOKHOW CUCTEMBI — OHMOTEOIIeHO3a.

BuoreoueHOTUYECKUN YPOBEHb

BuoreoneHo3 — cliokHasi TUHAMHYECKAs: CUCTEMa, MPE/ICTABIISIONIASL
c000i COBOKYIMHOCTh OHOTHYECKMX W aOWOTHYECKHUX DJIEMEHTOB,
CBSI3aHHBIX MKy COOOM 0OMEHOM BEIIEeCTBA, YHEPTUX M HH(OPMAITUH, B
paMKax KOTOPOH MOXKET OCYILIECTBISATHCS KPYTOBOPOT BEIIECTB B TIPUPOJIC.

DTO O3HaYaeT, 4TO OMOTeOIeHO03 — YCTOWYHMBAs CHUCTEMa, KOTOpas
MOXKET CYIIECTBOBAaTb HA MPOTSHKEHUH JUTUTENBHOTO  BPEMEHH.
PaBHOBecue B KMBOH cHCTeME AMHAMHYHO, T.€. MPEACTaBIIET COOOii
MOCTOSIHHOE JBIKEHHE BOKPYT ONpeesIeHHOH TOUKH yCcToHunBOCTH. Jlist
CTaOWIBHOTO (DYHKIIMOHUPOBAHUS KHUBOW CUCTEMBI HEOOXOIMMO HAIUINE
OOpaTHBIX CBsI3eH MEXAYy €€ VYIOpaBsomell W ympaBisieMoid
noacucreMamMu.  Takoli  cmoco0  TOAAEpXKaHUS  TUHAMHYECKOTO
paBHOBeCHS] Ha3bIBaeTCs ecomeocmazom. HapyrieHne ITUHaMIYECKOTO
PaBHOBECHSI MEXK/Ty Pa3IUYHBIMU dJIEMEHTaMH OMOTEO0IIEHO03a, BRI3BAHHOE
MacCOBBIM Pa3MHOKEHHEM OJHUX BHAOB U COKPAI[CHUEM HIIH
WCUE3HOBEHWEM JIPyTHX, TMPHUBOAAIIEE K W3MEHEHHIO KadecTBa
OKpY KaroIIeH Cpebl, Ha3bIBAIOT 3K0I02UYECKOL Kamacmpoghol.

Tepmun «Ouoreomneno3» ObUT TpemtokeH B 1940 1. pycckum
6otannkoM B.H. CykaueBbiM, KOTOpBIH 0003HAYMI 3THM TEPMHHOM
COBO-
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KYITHOCTh OJTHOPOJHBIX TPHUPOJHBIX SBJICHUHN (aTMOC(hEpbl, TOPHBIX
MOPOJI, BOIHBIX PECYPCOB, PACTUTEIBHOCTH, )KUBOTHOT'O MHpA, MOYBHI),
PacIpoCTPaHCHHBIX Ha HEKOTOPOM TMPOTSHKEHHHM 36MHON TOBEPXHOCTH,
VUMEIOIINX ONPEICICHHBI THUIT OOMEHa BEIIECTBOM W DHEPTHUEH MEXIy
HUMH " OKPYKarOIIUMHI JIIEMEHTaMH, MIPEACTABIISIOIIX
MIPOTHBOpPEUNBOE eanHCTBO. [lpeacraBnsisi coOoil €NWHCTBO KHBOTO U
HEXKUBOTO, OWOTeOIeHO3 HAXOMWUTCA B TIOCTOSHHOM JBIDKEHHH U
Pa3BUTHH, TIOATOMY MEHSETCS C TEYCHHEM BPEMEHH.

broreornieHo3 — 3T0 meNOCTHAsI CaMOPETyINpPYIOImasics CHUCTEMa, B
KOTOPOH BBIIENSAIOT HECKOJIBKO THUIIOB MTOACHUCTEM:

1) nepBUYHBIE  CHCTeMBl —  npodyyenmol  (IPOU3BOIISIIKE),
HETNOCPEeICTBEHHO IepepadaThiBaIOIINe HEKUBYIO MaTepHIo (BOJOPOCIH,
PacTEeHHUS, MUKPOOPTaHU3MEI);

2) KOHCYMenmbl Nepeoeo Nopsadka — BTOPUYHBIA YpPOBEHb, HA
KOTOPOM BELIECTBO M JHEPIUsl MONYYaloTCsl 32 CUET HCIOJIb30BAHMUS
MIPOIYLIEHTOB (TPaBOSAHBIE )KUBOTHEIE);

3) KoHcymeHmbl 6Mopoco nopsioka (XUIIHUKH U T.1I.);

4) naoanvuuxu (canpogpumol U canpoghacuy), TIATAIOITAECS MEPTBBIMH
JKUBOTHBIMU,

5) pedyyenmol — 3TO TpyIia OaKTEpUH W TPHOOB, pasiiararomive
OCTaTK{ OPTaHUYECKON MaTepHH.

B pesymnbraTe JKU3HEAECATENBHOCTH CANpOPUTOB, canpodaroB u
PEIyLIEHTOB B TOYBY BO3BPAILAIOTCS MHUHEPAIbHBIC BEIECTBA, YTO
VBEIMUUBAET €€ IUIONOPOAME M OOEcCleuMBaeT NHTaHHE paCTCHUM.
[TosTOMY MaaNbIIMKKA ¥ PEIYLIEHTHl — OYCHb Ba)XKHAS YacTh MHUILEBBIX
LEene.

Yepes 3TH ypoBHU B OHMOT€OIIEHO3€ POXOIUT KPYrOBOPOT BEILIECTB —
JKU3Hb YYaCTBYET B HCIIOJB30BAHHHU, MEPEPA0OTKE U BOCCTAHOBIICHUU
pa3muUHBIX CTPyKTyp. HO KpyroBopora »HEprum TMpH 3STOM HE
MIPOMCXO/INT: C OJHOTO YPOBHS Ha JPYyToi, 601ee BBICOKUH, TEPEXOTUT
okonmo 10% »sHeprum, TMOCTYNUWBIIEH Ha NPEABIIYIIHA YPOBEHB.
Ob6parupiii  motok He mpesbrmaer 0,5%. WubIMEH crnoBamu, B
OHOTeO01IeHO3€e CYIIECTBYET OJHOHANPABICHHBIH SHEPTETUIECKUI TTOTOK.
DTO nmenaer ero HE3aMKHYTOW CHCTEMOW, HEpa3phIBHO CBSI3aHHON C
cocelHUMH OuoreorieHo3aMu. JlaHHAas CBs3b TPOSIBISETCS B Pa3HBIX
¢dopmax: razo00pa3Hoii, KUAKOH, TBEPIOH, a Takke B (popme MHUTpanuu
JKUBOTHBIX.

Camoperynsuusi OMOTeOIEHO30B TMPOTEKaeT TeM YCIEelIHee, YeM
pasHoOOpa3Hee KOJIMYECTBO COCTABILIIOIIMX €ro sneMeHtoB. Ot
MHOT000pa3usi KOMIIOHEHTOB 3aBUCHT YCTOWYHMBOCTb OHMOT€OLEHO30B.
Brimagenre omHOTO WM HECKOJIBKUX KOMIIOHEHTOB MOKET MPUBECTH K
HeoOpaTIMOMY HapYIIIEHWIO paBHOBECHS OWOTEOIleHO3a M THOENIH ero
KaK [EeIOCTHOM cHCTeMBbl. Tak, TpONMYecKHe OHOTeOIeHO3bI B CHITY
OTPOMHOTO KOJMYECTBA PACTCHWH W JKUBOTHBIX, BXOAAIIMX B HHX,
HAMHOTO YCTOMYMBEE YMEPEHHBIX WM apKTHUYECKHUX OHOTEOIIEHO30B,
Oomnee OemHBIX B IIaHE BHUIAOBOTO pasHooOpasms. Ilo Toif ke mpudmHe
03€epo, SIBIISIOIIEe-
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Csl TIPUPOJTHBIM OMOTEOIIEHO30M C JIOCTATOYHBIM Pa3HOOOpa3HeM KHUBBIX
OpraHU3MOB, HAMHOTO YCTOHYMBEE MPYyZa, CO3JAHHOTO YEJIOBEKOM M HE
MOTYILIETO CYIIECTBOBATh 0€3 IMOCTOSHHOI'O YXOZa 32 HUM. JTO BBI3BAHO
TEM, YTO  BBICOKOOPTaHM30BAHHBIE  OpPTaHM3MBI T  CBOETO
CYIIIECTBOBAHUS HYXXIAOTCS B 00JIee MPOCTHIX OpraHu3Max, ¢ KOTOPBIMH
OHM CBSI3aHBI TPOPHUIESCKUMHU Iensamu. [losToMy dyHIaMEeHTOM JIF000TO
OHMOTeoIeHO3a SABIISIOTCS TPOCTEHINIE M HU3IIKME OPTaHWU3MBbI, OONBIICH
YacTBIO aBTOTPO(QHBIE MHKPOOPTAaHWU3MBI M pacTeHusI. OHU HAIpPSIMYIO
CBSI3aHBI C Aa0WOTHYCCKMMH KOMIIOHEHTaMH OHOreoneHo3a —
aTtMocdepoi, BOJIOM, MOYBO#, COTHEYHON YHEPTUEH, C UCIIOJIb30BAHUEM
KOTOpOW CO3Mal0T OpraHudeckoe BemectBo. OHU K€ COCTaBJISIOT

JKU3HCHHYIO CpEIy Ui TeTepOTPO(HBIX OPraHU3MOB — IKHBOTHBIX,
rpuOOB, BUPYCOB, 4YEJIOBEKa. OTH OpraHU3MbI, B CBOK OYepE/b,
YYaCTBYIOT B  KM3HCHHBIX IIMKJIAX PACTCHUH —  OMNBUIAIOT,

pactpoCTpaHsIOT IUIOABI W CeMeHa. Tak MpPOUCXOAUT KPYrOBOPOT
BEIIECTB B OMOTeOIecHO3e, (yHIAMEHTAIBHYIO POJIb B KOTOPOM HMTPAFOT
pactenus. [1oaToMy TpaHUIBI OMOTEOICHO30B Yallle BCETO COBMAIAIOT C
TPaHUIAME PACTUTEILHBIX COOOIECTB.

buoreorieHo3sl  —  CTPYKTYpHBIE  DJIEMEHTBHI  CJICAYIOIIETo
HAJIOPTaHU3MEHHOTO YPOBHSA JKM3HH. OHHU COCTaBISIOT OWocdepy Hu
00YCIIOBIIMBAIOT BCE MPOIIECCHI, MPOTEKAIONIHNE B HEH.

BuocdepHbIN ypoBeHb

buochepHblli ypoBeHb — HAUBBICIINN YpPOBEHb OpraHH3AIHH
’KA3HH, OXBATHIBAIOIIMM BCE SBIICHUS KH3HU HA HAIICH IIaHETe.

buocdepa — 310 KHMBOE BEIIECTBO IUIAHETHI (COBOKYITHOCTH BCEX
JKUBBIX OPraHU3MOB TUTAHETHI, BKIIIOUYAs YeIOBeKa) U mpeodpa3oBaHHAs
UM OKpYy’Kalolias cpeja.

bruoTtmdaeckuii 00MeH BemecTB — 3TO (PaKTOp, KOTOPBIA 00BETUHSICT
BCE JIpyTHE YPOBHU OPTaHU3aIliH KU3HU B OJHY OHochepy.

Ha OwocdepHoM ypoBHE MPOUCXOAUT KPYTOBOPOT BEIIECTB H
MIpeBpaIlleHNe YHEPTHH, CBI3aHHBIE C JKU3HEIEATEIbHOCTHIO BCEX JKUBBIX
OpraHu3MoB, oOutarommx Ha 3emie. Takum o0OpasoMm, Ouochepa
SIBJISIETCS eIUHOMN 9KOJIOTUYECKOM CHUCTEMOI. N3yuenune
(YHKIIMOHUPOBAHUSI 3TOH CUCTEMBI, €€ CTpOeHHS W (QYHKIUH —
BaXKHEWIIIas 3a1ada OWONOrHy. 3aHUMAKOTCS HM3YYEHHEM JTHUX MPOoOJieM
JKOJIOTHS, OUOIICHOJIOTHSI M OMOT€OXHMUSI.

B cucreme COBpEMEHHOrO HAy4YHOTO MUPOBO33PCHUS ITOHSATHE
Oomocdepsl 3aHMMaeT KiIOYeBoe Mecto. CaM TepMuH «Onocdepar
mosiBuiicss B 1875 1. OH OBUT BBENEH aBCTPUHCKUM T'€OJIOTOM M
najeoHTonorom . 3ioccoM Il 0003HAYEHHUS CaMOCTOSTENHHOU
chepr! Hamel TTaHe-
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ThI, B KOTOPOH CYIIECTBYET JKU3Hb. 3I0CC Jajl onpesenieHue ouochepsl
KaK COBOKYITHOCTH OpPTraHM3MOB, OTPaHMUYEHHOH B TIPOCTPAHCTBE H
BpPEMEHU U OOMTaIolIel Ha moBepxHocTH 3emiu. Ho oH He mpuaaBai
3HAYEHHS CpeJle OOMTAHUS ITUX OPTaHNU3MOB.

Tem ©He wMmeHee, 3tocc He OBIT IEPBOOTKPHIBATENIEM, TaK Kak
pazpaboTka y4eHHI O Owocdepe HUMEeT ITOBOJIBHO IHHHYIO
npeapicTopuio. OMHMM W3 TEPBBIX BOMPOC O BIUSHAW JKHUBBIX
OpraHu3MOB Ha reosioruueckue mporecchl paccmotpen K. b. Jlamapk B
kaure « maporeomorus» (1802). B wactHOCTH, JIaMapk TOBOPHI O TOM,
YTO BCE BEILECTBA, HAXOIAIINECS Ha MOBEPXHOCTH 3eMITH 1 00pasyromiye
ee kopy, chopmupoBanuch Onarojmaps  JCATCILHOCTH  JKUBBIX
OpraHM3MoB. 3aTeM ObUI TpaHAMO3HBIH MHOTOTOMHBIA Tpyn A.
I'ymbonpara «Kocmoc» (mepBast kaura Beinuia B 1845 r.), B KOTOpOM
MHOKECTBO (DaKTOB JOKa3bIBAJIO B3aMMOJICHCTBUE JKUBBIX OPTaHU3MOB C
TEMH 3€MHBIMH O0OJOYKaMH, B KOTOpbIE OHHM NPOHHKAIOT. losTomy
I'ymOompaT paccMaTpuBal B KadeCTBE EIMHONH OOONOYKH 3eMiH,
IIEJIOCTHON CHCTeMBI atMocdepy, Tuapocdepy u CyIry ¢ OOHUTAIOIMNUMH B
HUX JKUBBIMH OpPTraHU3MaMH.

Ho o reomormueckoit pomm Omochepsl, €€ 3aBHCHMOCTH OT
TUTAaHETAPHBIX (PaKTOPOB 3eMJIH, €€ CTPOCHUH M (GYHKIHAX eIrle He OBLIO0
ckazaHo HuYero. Pa3paboTka yuenns o Ouocdepe Hepa3phIBHO CBs3aHA
C UMEHEM BblIaronierocst poccuiickoro yuenoro B.U. Bepnanckoro. Ero
KOHIETIHS CKJIaIbIBaJIach MOCTENEHHO, OT MEPBOM CTYICHYECKON pabOThI
«O0 W3MCHEHHMM TIOYBBHI CTETCH TphI3yHAMU» K «KuUBOMY BeIECTBYY,
«buocepe» u  «buorcoxummueckum — ouepkam». Hrorm  ero
pa3MBIIUICHU OBUIM TOJBEACHHI B pa0oTax «XHUMHUYECKOE CTPOCHHUE
ouochepsr 3emmm» U «Duocodckue MBICTH  HATypallCTa», HaJ
KOTOPBIMH OH paboTaj B IIOCIIEAHNE NECATUIECTHS CBOEH Ku3HH. FIMeHHO
BepnanckoMmy yaanoch J0Ka3aTh CBSI3b OPraHMYEeCKOro MHpa Hallleu
TUTAaHETHI, BBICTYMAIOMIET0 B BHIE €JUHOTO HEPa3AEIbHOTO IENIOTO, C
TEOJIOTUYECKIMH TIporieccaMyl Ha 3eMJyie, MMEHHO OH OTKPBUT M H3Y9HII
OmoreoxuMuIecKue (PYHKITHH )KHBOTO BEIIECTBA.

KitoueBpiM TOHSTHEM B KOHIENIMKM BepHAICKOro CTaio MOHSATHE
JHCUB020 BelecmBa, TIONl KOTOPBIM YUECHBIH MOHMMaJl COBOKYITHOCTH BCEX
JKUBBIX OPraHM3MOB HAINICH TUIAHEThI, BKIIIOYAs 4elOBeka. B cocram
JKMBOT'O BEILIECTBA OH BKITIOYAN TaK)KE YacTh OKPY’KAIOILEH ero BHEIIHEH
cpensl, HEoOX0TMMOM JUTSE TIOJICPKAHUS HOPMAaJILHOM
JKU3HEJICSITSIILHOCTH  OPraHW3MOB; BBIJICIICHUS M 4YacTH, TEPSICMBIC
OpraHM3MaMU; yMEpIIUE OPraHU3Mbl, & TAKXKE OPraHUYECKUE CMECH,
HaXOJIIECs] BHE OPraHM3MOB. BaXHEHIIMM OTIMYHEM >KHUBOTO
BEILIECTBA OT KOCHOM Marepuu BepHaiCKui cuUuTall MOJEKYISPHYIO
TUCUMMETPHIO JKHBOTO, OTKpPHITYI0 B cBoe Bpems Ilactepom
(MONeKyIPHYIO0 XHPAJIHHOCTH COTJIACHO COBPEMEHHOW TEPMHHOJIOTHH).
Wcmone3ys 310 TOHATHE, BepHaickoMy ynanoch I0Ka3aTh, YTO HE
TOJIFKO OKPY’KalOIasi cpeia BIMSAET Ha JKUBbIE OPTaHU3MBI, HO U JKU3Hb
crocoOHa AeCTBEHHO (hOPMHUPOBATH
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cpemy cBoero oOurtaHus. JIeHCTBUTENILHO, Ha YPOBHE OTICIBHOTO
OpraHu3Ma WM OHMOIICHO3a BJIMSHUC XH3HH Ha OKPYKAIOIIYIO CPEIy
MpOCJIEANTh O4YE€Hb CIOXKHO. Ho, BBeAs HOBoe moHsaTue, BepHaackuiil
BBIIIIENT HA KaYECTBEHHO HOBBI YPOBEHb aHAIN3A KU3HU U KUBOTO —
OmocdepHbIll YPOBEHB.

bruocdepa, cormacHo BepHamckoMy, — 3TO JKHBOE BEIIIECTBO
IUTAaHeTBI  (COBOKYIIHOCTh  BCEX JKHMBBIX OpPraHU3MOB 3eMIH) U
npeoOpa3oBaHHAs UM cpefia OOUTaHHS (KOCHOE BEIECTBO, aOMOTHUYECKHE
3JIEMEHTHI), B KOTOPYIO BXOMST THApochepa, HUKHSS 9aCTh aTMOC(EPHI
Y BEPXHsIS YacTh 3eMHON KOpbI. Takum 00pa3om, 3To0 He OHOJIOrHYecKoe,
TEOJIOTUYECKOE WM Treorpaduueckoe TOHATHE, a (yHIaMEHTAILHOS
TIOHATHE OMOTreOXMMUM — HOBOW HayKH, CO3/laHHOW BepHajckum s
U3yUYCHUS TEOXUMHYCCKHX IMPOIECCOB, MPOXOANMX B Ouochepe mpu
YYacTHUHM JKUBBIX OpraHu3MoB. B HOBoWl Hayke Ouocdepoit cramu
Ha3plBaTh  OJWH W3  OCHOBHBIX  CTPYKTYPHBIX  KOMITOHCHTOB
OpPraHW30BAaHHOCTH HaIlleld IUIAHETHI W OKOJIO3EMHOTO KOCMHYECKOTO
MpOCTpaHCTBA. OJT0  cdepa, B  KOTOPOH  OCYIICCTBIISIFOTCS
OMOdHEpPreTHUECKHEe TIPOIECCBI W OOMEH BEIECTB  BCIICICTBHE
JIeSTEIIbHOCTH YKU3HM.

bnaromapss HoBoMy moaxony BepHaickuii uccienoBall KH3Hb Kak
MOTYYYH0 TE€OJIOTHYECKYIO CHITY, IEHCTBEHHO (hOPMHUPYIOIIYIO OOIHK
3emin. JKHMBOE BEIECTBO CTAJl0 TEM 3BEHOM, KOTOPOE COCIAMHUIIO
UCTOPUIO0 XUMHUYECKHUX 3JIEMEHTOB C 3BOMIONUEl Onocdepnl. Beenenue
HOBOTO TMOHATHSI TAaKXe TO3BOJISUIO TMOCTaBUTh M PEUIMTh BOMPOC O
MEXaHM3MaX  TEOJIOTMYECKOM  aKTHMBHOCTH  JKMBOTO  BEIIECTBA,
MUCTOYHHUKAX SHEPTHH IS ATOTO.

JKuBoe BelecTBO M KOCHOE BEIIECTBO MOCTOSIHHO B3aMMOJICHCTBYIOT
B Omochepe 3eMa — B HENPEPHIBHOM KPYTrOBOPOTE XHUMHUYECKUX
AIIEMEHTOB W 3HEprud. BepHaackuil mucan o GHOreHHOM TOKE aTOMOB,
KOTOPBII BBI3BIBACTCS KUBBIM BEIIECTBOM U BBIPAKAETCS B TOCTOSTHHBIX
TIpoIIeccax JIBIXaHWs, MMTaHUs W pa3MHOXeHus. Hanmpumep, KpyroBopoT
a3oTa CBS3aH C MPEBpalIeHHEeM B HHUTPAThl MOJEKYISIPHOTO a30Ta
atMocdepsl. HuTpats! ycBanBaroTcst pacTeHHSAMHI U B COCTaBE MX OEITKOB
TIOTIAIAI0T K JKUBOTHBIM. [locie cMepTH pacTeHMil U KHMBOTHBIX WX Tella
OKa3bIBAIOTCSI B TIOYBE, TIJi¢ THWIOCTHBIE OaKTepHu pasiiararT
OpPraHWUYECKUE OCTAHKM JI0 aMMHaKa, KOTOPBIA 3aTeM OKHUCISIeTCS B
A30THYFO KUCIIOTY.

Ha 3emiie naer HempepbIBHOE 00OHOBIICHHE OMOMAacChI (32 7—38 JieT),
IpH STOM B KPYrOBOPOT BOBJIEKAIOTCS aOWOTHYECKHE DJIEMEHTHI
ouocheprr. Hampumep, Bombel MHpOBOTO OKeaHa IMPOIUIA dYepe3
OMOTCHHBIN TIMKJI, CBSA3aHHBIA C (porocuuTe3oMm, He MeHee 300 pas,
CBOOOHBIN KHCIIOPOA aTMOC(hEPhl OOHOBIISIICSA He MeHee 1 MiTH. pas.

Taxxke Bepnaackuii oTMedan, dYTO OWOTEHHAs  MHTpaIus
XUMUYECKUX DJJEMEHTOB B  Omocdepe CTIpeMHTCS K  CBOEMY
MaKCHMAJIbHOMY TIPOSIBIIEHHUIO, a 3BOJIIOLHNS BHIOB BEAET K IOSBICHHUIO
HOBBIX BHJIOB, YBEITMYHUBAIOIINX OMOTCHHYIO MUTPAIIHIO aTOMOB.
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BepHanckuii Takke BIEpBBIE OTMETWI, YTO JKUBOE BEILECTBO
CTPEMUTCA K MAKCHUMaAJIbHOMY 3aCCJICHHUIO CPCIbI O6I/ITaHI/IH, nmpuiyeMm
KOJIMUECTBO JKMBOTO BelIecTBAa B Onocepe ocraeTcsi CTaOWIBHBIM Ha
MPOTSKCHUHU LEJIBIX T'COJOTUUCCKUX SII0X. OTa BeIWYHMHA HE MCEHs1aChb,
o kpaiHeit mepe, nmocneanue 60 miH. sner. KomudecTBo BUIOB mpu
3TOM TaKKe€ OCTaBaloCh HEM3MEHHBIM. Ecim B KakoM-TO mecTe 3emiu
KOJIMYECTBO BUIOB YOAaBISIETCS, TO B IPYTOM MecTe — mpubaBisiercs. B
HaIli JHW WCYE3HOBEHHE OTPOMHOTO 4YHWCIIa BHUAOB pacTeHUH U
JKUBOTHBIX CBSI3aHO IOSTOMY C pPAacIpOCTPAaHEHHEM 4YeNIOBeKa W €ro
HEPa3yMHOU JIeSTeIHHOCTHIO 10 TPeoOpa3oBaHuio mpupoasl. Hacenenne
3eMITr pacTeT 3a CYeT THOeNN APYTHX BUIOB.

brmaromapss OWOTeHHOH MHWTpAliyi aTOMOB JKHBOE BEIIECTBO
BBHITIONTHSAET CBOM Teoxumuueckue ¢yHknuu. CoBpeMeHHas HaykKa
KITaCCU(UITMPYET UX TI0 MATH KATETOPHSIM:

* KOHYEHMpPAYUoHHAss (yHKyus — BBHIPAKACTCS B HAKOIUICHHH
OIIPE/ICIEHHBIX XUMHUYECKHX JJIEMEHTOB KaK BHYTPH, TaK W BHE
JKUBBIX OPraHW3MOB OJjarojaps WX OesTeNbHOCTH. PesympraTom
CTaJi0 TIOSBJICHHWE 3allacOB ITOJIE3HBIX MCKOMAEMBIX (M3BECTHSAKH,
He(Th, ra3, yrojb U T.11.);

Mpancnopmuas yHkyuss — TECHO CBA3aHA C KOHICHTPALMOHHOM
(yHKIMEH, Tak Kak XHUBBIC OpPraHU3MBI MEPEHOCAT HYKHBIC UM
XUMHUYECKUE HJIEMCHTBI, KOTOPBIC 3aTeM HAKATUTMBAFOTCSI B MECTaX UX
oOHTaHus,

9Hepeemudeckas @yHkyus — O00ECTIeuMBaeT TIOTOKA 3JHEPIHH,
MpOHU3BIBAIOIIME OHocdepy, YTO AaeT BO3MOKHOCTh OCYLICCTBIISITH
BCE OMOreoOXMMHUYCCKHE (DYHKIIMH JKUBOTO BEIICCTBA. BakHEHIyro
pOJIb B 3TOM TIpOILIECCE WIPAIOT (POTOCHHTE3UPYIOLIUE pPacTEeHHSI,
npeoOpasyrolyie CONMHEYHYI0 DJHEPTUI0 B OMOr€OXMMHYECKYIO
SHEPTHUIO )KUBOTO BElllecTBa Orocdephl. JTa SHEeprusl TpaTHTCS Ha BCE
TpaHMO3HBIC MPE0oOpa30BaHuUs O0JIMKA HaIlICH IJTAHETHI,

* JecmpykmusHas —QYHKyus — CBS3aHA C Pa3pyHOICHUEM |
nepepabOTKOM  OPraHUYECKMX OCTAaHKOB, B  XOJE€ KOTOPBIX
HAKOIUIEHHBIE ~ OpraHM3MaMH  BEIIeCTBA  BO3BPAIAIOTCS B
MIPUPOIHBIE ITUKJIIBI, HIIET KPYTOBOPOT BEIIECTB B MPHUPO/IE;
cpedoobpazyiowas @yHKkyus — TIPOSIBISIETCS B TIPeoOpa30BaHIH
OKpYXKaloIlled cpeabl Moj JEMCTBUEM J>KHUBOTO BelecTBa. Mbl
MOXXEM CMEJIO YTBEPXkIaTh, YTO BECh COBPEMEHHBINH OOIMK 3emMin
— cocTaB atMochepsl, THIPOochephl, BEPXHETO CII0s TUTOChEpHI,
OonbIIasi 9acTh ITOJIE3HBIX HMCKOMAEMBIX, KIFMAaT — SBJISFOTCS
pesynbratoM  nevictBus  JKuszuu. Tak, 3eleHble pacTeHHs
o0ecreunBaroT 3eMITI0 KHCJIOPOJAOM M HAKAIUTUBAIOT DSHEPIHIO,
MHUKpPOOPTaHM3Mbl y4YacTBYIOT B MHHEPAIM3ALUN OPTraHUIECKUX
BEIIECTB, 00pa30BaHUM Psia TOPHBIX MTOPOJT ¥ IIOYBOOOPA3OBAHHH.
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IIpu Bceil rpaHAMO3HOCTH 33/1a4, KOTOPBIE PELIAOT )KUBOE BEILIECTBO
u Ouochepa 3emin, cama Ouochepa (MO CpaBHEHHIO C APYTHMH
reocepaMu) TMpeACTaBIsIeT COOOW OuYeHb TOHKYIO IUICHKY. CeromHs
MIPUHATO CYHMTATh, YTO B arMocdepe MHKpOOHAs >KH3Hb MMEET MECTO
MPUMEPHO 110 BBICOTHI 20—22 KM Haja 3€MHOM TIOBEPXHOCTHIO, a
HaJIMYUE KU3HU B TIIYOOKMX OKEAaHWUSCKHX BIIQJAWHAX OITyCKAeT 3Ty
rpanuny 0 8—I11 KM HmKe YpOBHS MOpS. YTIIyOJIeHHE >KU3HH B
3eMHYI0 KOPY MHOTO MEHBINE, I MHKPOOPTAaHU3MBI OOHApPY>KEHBI ITPH
NIyOMHHOM OYpEeHHH U B IDIACTOBBIX BoJax He Imyoske 2—3 kM. B cocras
ouocdeps! BepHanckuii Bxitovai:

* KMBOE BEILIECTBO;

* OMOreHHOE BEIIECTBO — BEIIIECTBO, CO3/[aBACMOC U
nepepadaThiBACMOE KUBBIMH OPraH3MaMH (KaMEHHBIHN yToJIb,
He(Th, Ta3 U T.11.);

* KOCHOE BEIeCTBO, 00pa30BaHHOE B IIpoIleccax 0e3 yJacThs
JKUBOTO BEIIECTBA,

* BEIECTBA, CO3aBAEMBIC KUBBIMH OpTaHU3MaMH U KOCHBIMHU
MIpoIIeCcCaMu, U UX THHAMUYIECKOE PAaBHOBECHCE;

* BEIECTBA, HAXOIAIIHECS B TIPOIECCE PATHOAKTHBHOTO PACIIaa;

* paccesTHHBIC aTOMBI, BBIACIIIONINECS U3 3¢MHOTO BEIIECTBA IO
BIUSTHUEM KOCMUYECKHUX U3TYYCHUH;

* BEIIECTBO KOCMHYECKOT'O TIPOUCXOXKICHUS, BKITIOYAOIIEE
OTJICNTLHBIC aTOMBI M MOJIEKYJIBI, IPOHUKAIOIIUE HA 3EMITIO U3
KocMoca.

Paszymeercsi, xu3Hb B OHMOChepe pacnpocTpaHeHa HEPaBHOMEPHO,
CYIIECTBYIOT TaK Ha3bIBa€MbIe CIYIICHUS W Pa3peKCHUs IKU3HU.
Hawnboiree TrycTo HacelleHbl HIKHHE CIIoH atMocdepsl (50 M oT 3eMHOM
TTOBEPXHOCTH), OCBEIICHHBIC CJIOM THApochHEepsl W BEPXHUE CIIOH
murochepsl (mouBa). Takke cilemxyeT OTMETHTh, YTO TPOIHYECCKUE
o0acTy 3aceneHsl HAMHOTO TUTOTHEE, YeM ITYCTBIHH WITH JICISHBIC OIS
ApkTikd W AHTapkTUKH. ['TTyOke B 3eMHYIO KOpY, B OKe€aH, a TaKke
BHIIE B aTMOCc(epy KOJIMYESCTBO JKUBOTO BEIICCTBA YMCHBIIACTCS.
Takum 00pa3oM, 3Ta TOHYAHNINIAS IUICHKA JKU3HU MOKPHIBACT aOCOITFOTHO
BCIO 3eMII0, HE OCTABJIsIsl HM OJTHOTO MECTa Ha HallleH TUIaHeTe, T/ie Obl He
ObuT0 ku3HH. [Ipu 3TOM HET pe3Koil rpaHuIbl MeXTy Ouochepoit u
OKPYKAFOIUMH €€ 3eMHBIMU 000JI0UKaMHU.

Jonroe Bpemst unen BepHajickoro 3amManuuBaliiCh, © BHOBb K HUM
BEpHYJIMCH JHIIL B cepeauHe 1970-x rr. Bo MHOrOM 3TO MpOH3OIIIIO
Omaromapsi TpyaaMm poccuiickoro Owmonora I.A. 3aBap3nHa, KOTOPBIA
JOKa3aJI, 9TO OCHOBHBIM (haKTOPOM CTAaHOBJICHHS M (DYHKIIMOHUPOBAHUS
ouocdepbl OBUIM M OCTAlOTCS MHOTOCTOPOHHHE TPO(GHUECKUE CBS3U.
OHU YCTaHOBWJIMICH HE MeHee ueM 3,4—3,5 MIIpa. JIeT Ha3aj B ¢ TeX Iop
OTIPENICIIIOT ~ XapakTep M MacIiTaObl KpPYyroBOpOTa DJJIEMECHTOB B
000J104Kax 3eMIIH.

B nauvane 1980-x rr. anrmumiickum xumukoM JIx. JlaBmokom u
aMepHKaHCKUM MUKpoOuoiorom JI. Maprymuc Obuia MpeioKeHa O4eHb
uHTepecHas konuenuus ['en-3emmu. CornacHo eit 6nocdepa npencras-
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JISeT COOOW eOWHBIA CYyMmepopraHu3M C Pa3BHTBIM T'OMEOCTAa30M,
JICTIAFOIIUM €0 OTHOCUTEIBHO HE3aBUCHMBIM OT (DIYKTyaIlMd BHEITHUX
(daktopoB. Ho eciam camoperymupyromasics cucrema I en-3emin
MOTA/IaeT B COCTOSHUE CTpecca, OJIM3KOE K TpaHHIlaM CaMOPETYJISIIH,
JlaXke MajJeHbKOE MOTPSICEHUE MOXKET TOJKHYTh €€ K MepPeXoy B HOBOE
COCTOSIHME WM JAXE€ K MOJHOMY YHUYTOXEHHUIO CUCTEMBL. B mcropun
HaITleH TUTAHETHI Y)Ke He pa3 CIyJaauch TaKhe TII00ATbHBIE KaTacTPOdHI.
Camoii N3BeCTHOI U3 HUX SIBIIIECTCS NCUC3HOBEHHE JUHO3aBPOB OKOJIO 60
MiH. JeT Ha3aj. Celidac 3eMils BHOBB IepEKUBAeT TIIYOOKUN KPU3HC,
IIO3TOMY TaK BaXHO NPOMYyMaTh CTPATETHIO JATBLHEHINIETO pPa3BUTHS
YeJIOBEUECKOM ITMBIITA3AIIHH.

HMTepaTypa AnA CaMOCTOATEeNIbHOIo N3y4eHus
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3. Bopsenko B.I'., Cesepyos A.B. Teoperndeckass OHOJOTHS:
pasmbinieHue o nmpeamere. M., 1980.

4. Bepuaockuii B. U. buocdepa u Hoocdepa // JKuBoe BelecTBO U
ouocdepa. M., 1994,
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7. Kemn I1., Apmc K. Beaenne B Ononoruto. M., 1988.

8. Kpucmun oe [Ji0s. IlytemecTBre B MUp KUBOH KileTKH. M., 1987.

9. FOzaii I'.A. O6mas Teopus xu3Hu. M., 1985.



Mnaea 10
ﬂpoucxoxcp,el-me N CYLWWHOCTb XU3HU

10.1. CyLHOCTb XN3HMU

Bormpocsl 0 IpOUCXOXKAECHUN U CYIIHOCTU U3HU CTaJIH MPEIMETOM
WHTEpeca dYeloBeKa odveHb naaBHO. OHM Hapsmy € BOIPOCAMH O
MPOUCXOKICHNU BceleHHOW M 4YeloBeKa COCTAaBIAIOT (YHIAMEHT
HaIero MUpoBo33peHus. HeoOXomuMo oTMETHTh, YTO Ha CaMOM Jejie 3TO
HE JIBa BOTIPOCA, a OJTUH, C(QOPMYIUPOBAHHBIN B IBYX CBOMX acmekTax. M
JEMCTBUTEIBHO, HEBO3MOXHO y3HATh, KaK MOSBWIACH JKMU3Hb Ha 3emIle,
€ClIi He 3HaThb, YTO 3TO Takoe. B To ke Bpems Henb3sl OTBETHTh Ha
BOIPOC, YTO Takoe JKM3Hb, HE paccMaTpuBas BOIPOC O €€
NpoucXokaeHUU. llpu mNONbITKE ONpPEAETUTh CYIIHOCTh JKHU3HU Ha
HayYHOM YpPOBHE BO3HHMKAIOT 3HAYUTENBHBIC TPYIOHOCTH, IOCKOJBKY
€CTh TPU3HAKH, OOIIMe KaK IS )KUBOW, TaK W I HEXKHUBOM MPHUPOJIEI,
MIPH 3TOM BBIICIUTH KaKOH-TMOO CYIIECTBEHHBIH W CIMHCTBECHHBIN
KpUTEPUH JKU3HA COBPEMEHHON HAyKe MOKA HE YIAI0Ch.

OnpepeneHuve XXU3HU

B coBpeMeHHON Hayke XHW3Hb M JKHBOC SIBISIOTCS OOBEKTOM
WCCIIEIOBAHNSI MHOTHX €CTECTBEHHO-HAYYHBIX TUCHIWIUINH, HAadYMHAS C
OHMOJIOTHH M CMEXHBIX C HEI0 OTpaciell HaydyHOTO 3HAHWS W 3aBepIas
(mnocodueli, MaTeMaTHKOH, paccMaTPHUBAIONINX aOCTPAKTHBIE MOJICITH
(heHOMEHa KHMBOTO, a TaKke (HUIWKOW, OIPEHCIIONEeH >XU3Hb C
TTO3UIINH (U3NIECKUX 3aKOHOMepHOCTeH. KiTFoueBBIM BOIIPOCOM MHOTHX
U3 O3TUX WCCIICNOBAHUMN SBISETCS BONPOC O CYINIHOCTH JKU3HH,
paccMaTpuBaeMbIit Pa3THMYHBIMH €CTECTBCHHO-HAYYHBIMH
HaNpaBJICHUSIMA U PUIOCO(OCKAMU IKOJIAMHU TIO-Pa3HOMY.

Jlonroe BpeMsi B HayKe CYIIECTBOBAJIO JBA OCHOBHBIX IOJIXONAa K
PCIICHUIO ~ 3TOr0  BOMPOCA —  MCXAHWIU3M M BUTAIH3M.
MexaHHCTHYECKUH MaTepUAIN3M, XapaKTEPHBIM Ui KJIaCCUYECKOM
Haykn HoBoro BpemeHH, He MpHU3HABAN KAa4eCTBEHHOW CIEIH(pHUKH
JKUBBIX OpPTaHW3MOB W TIPEICTABISUT OJKMU3HEHHBIE IMPOIECCHI KaK
pe3yabTaT MeHCTBUS XMMHUYECKHX M (DPM3MYecKuX mporeccoB. [loatomy
MexaHuyusmM  OTOXIECTBIST JKWBBIE OPraHU3MBI CO  CIIOKHBIMH
MammHaMy. OTHAKO TaKOH MOAXO0.
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HEBEpEeH B CaMoOll CBOCH OCHOBE, BEIb AaHAJOTUS MEXIY IKUBBIM
CYIIECTBOM M MAIIMHOW HE OOBSCHSET MPUYMHY IENecOO00pa3sHOCTH
XKHUBOTO opraHm3ma. LlenecooOpa3HOCTh MalIMH CBsI3aHA C TEM, YTO OHU
LIEIEHANIPAaBIIEHHO  CO3MAIOTCS  YEJNIOBEKOM  JIISl  BBITIOJHEHUS
OTIpeJIeTIeHHBIX paboT, ¥ TIOTOMY MMEIOT COOTBETCTBYIOIIEE YCTPOHCTBO.
Ho omenmBaTh XWM3HP C TakuX TO3WIUHA, OCTaBasCh B paMKax
MaTEePHATHCTHYECKOTO MHUPOBO33PEHUS, HENb3sd, MHAa4de HaM IPHIETCS
MpU3HaTh CYIIECTBOBAHHWE TBOpIIa Bcero >kuBoro — bora. Takum
o0pa3oM, MEXaHWIIM3M M €ro 0Ooriee TMO3AHsIS pPa3HOBHIAHOCTh —
PENYKIMOHU3M BCAKHH pa3 OECIOMOIIHO OCTaHABIMBAJKCH TEpex
POOJIEMOit CYIITHOCTH JKU3HU.

[IpoTuBOMONOKHOW TOUKOW 3peHUs BBICTYNAN 6umanusm (OT nar.
vitalis — JKW3HEHHBIN), KOTOPBI OOBSICHSI KAauecTBEHHOE OTIIMYHE
KHBOTO OT HEXHBOTO HAIMYUEM B JKUBBIX OpraHm3Max ocoOoi
(OKM3HEHHOH CHJIBD), OTCYTCTBYIOLICH B HEKHMBBIX MNpeIMETax W He
MOTYMHSIOMIEHCS (DU3MYECKUM 3aKoHaM. Takoe pernieHre mpooiieMbl
CYITHOCTH JXH3HH TECHO CBSI3aHO C TpWU3HAHWEM (aKTa TBOPEHHS €e
Borowm, nHBIM pa3yMHBIM HA4aJIOM H T.1I.

Ha oObimerHOM ypOBHE MBI BCE HWHTYHTHBHO ITIOHUMAaeM, YTO
MIPECTaBISIET COOO0M JKUBOE, a 9TO — HexnBoe. OIHAKO TPH TOMBITKE
YeTKO C(OpMyITHUpPOBaTh OINpPENETeHHE >KU3HM BO3ZHHUKAIOT OOJbBIIHe
TPYOHOCTH, TaK KaK CYHIHOCTh >KM3HM TOHHMAeTCsi M ONpenaenseTcs
HEOJHO3HAYHO.

BonbmvHCTBO y4eHbIX YOeXIEHO, YTO KM3HB MPEACTaBISET COOOM
0co0yto (hopMy CyIIIeCTBOBaHHS MaTepuaibHoro mupa. Jlo konra 1950-x rr.
B HaydHOH U Quiaocopckoil nuTepaType OOLICTIPUHSITHIM OBLIO
3HameHuToe omnpenenearne O. DHrenbca, COrmacHo KOTOPOMY KHU3Hb €CTh
CHOCcO0 CyIIEeCTBOBaHUS OENKOBBIX TeJ, COCTOAIIMHA B TIOCTOSHHOM
CaMOOOHOBIICHMM WX XMMHYECKHMX COCTaBHBIX dacTed. Ho moctemenHo
CTaJO OYEBHAHBIM, YTO CyOCTpaTHasi OCHOBa J>XW3HH HE CBOIHUTCA
TONBKO K OenkaMm, a (yHKIMOHAIbHAS — K TIPUCYIIEMY OCITKOBBIM
TenaM oOMeHy BemiecTB. Takke yueHbIM yIaloCh TOYHO YCTAaHOBHTH, UTO
KadecTBeHHOEe OTIMYHNE KUBOTO OT HEKMUBOTO 3aKITFOYEHO B CTPYKTYPE HX
COCNMHEHWH, B CTPOGHMHM W CBA3X, OCOOEHHOCTSX (PyHKLMA,
XapaKTEePUCTUKE W OpraHU3alK MPOTEKAOIINX B OPraHU3Me MIPOIIECCOB.
Kpome Toro, Ku3Hp OTIMYAETCS] JUHAMUYHOCTBIO M JaOMIBHOCTBIO. Ho
Opd 3TOM MOXKHO TOBOPUTH O TIOJHOM TOXJECTBE XUMHYECKUX
3IIEMEHTOB, BXOJISIINX B COCTaB KUBOT'O M HEXKHUBOTO.

Ha ocHoBanuM HOBBIX JaHHBIX BO BTOpoW monoBuHE XX B.
MOSIBIJTUCh HOBBIE OIpENeNieHnsl KM3HW. Hampumep, ompenenenne
kaHazackoro Omomora I'. Cempe, B COOTBETCTBMH C KOTOPBIM >KH3HB
MMOHMMAETCsl KaK TIPOILIECC HEMPEPHIBHOM aJanTaliid OPraHW3MOB K
MMOCTOSIHHO M3MEHSIOMIMMCS yCIOBUSIM BHEITHEW W BHYTPEHHEH CpPEeIbl.
I[Ipu o>ToM oOpraHM3M OKa3bIBaeTCS CIOCOOHBIM  TOAJEPKUBATH
CTaOMIIPHOCTh BCEX CBOMX CTPYKTYp W (QYHKIOWHA, HECMOTpS Ha
BO3JICHCTBHE pa3IMUHBIX BHEUIHUX (DaKTOPOB.
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CoBpemeHHasi OMOJIOTHSI B BOIIPOCE O CYIIHOCTH >KM3HM BCE Hallle
HUIACT 110 MYTU NCPEUYUCIICHUA OCHOBHBIX CBOMCTB KHBBIX OpraHu3MoB.
HpI/I 9TOM aKHOCHT ACJIACTCA Ha TO, YTO TOJIBKO COBOKYIIHOCTb JaHHBIX
CBOWCTB MOXKET [aTh MpeACTaBieHHe O crenuduke >KU3HU. TakoBO
onpezaeneHue Xu3Hu b.M. MemaukoBa. OH Ha3bIBaeT KU3HBIO aKTUBHOE,
WAyllee C 3aTpaToil DJHEPruy TOAJEpKaHHE W BOCIPOM3BEICHHE
cnenmUUecKnX CTPYKTYp, OONagaronux CIEIYIONMMH CBOWCTBAMHU:
HaJIM4We TeHOTHNA M (DEHOTHIA; PEeTUTUKAINS TeHETUIEeCKUX MPOrpaMm
MaTpUYIHBIM CITOCOOOM; HEHM30€KHOCTh OIMMOOK Ha MHKPOYPOBHE IIPH
PCIUIMKAUM, MPUBOAAIINX K MYTalUAM; MHOI'OKPATHOC YCUJICHUC 3TUX
u3MeHeHnd B xone (opMmupoBaHus (EHOTUNA M HX CEJEeKIUS CO
CTOpPOHBI (JaKTOPOB BHEIIHEH Cpebl.

B sTOM ompeneneHuy akmeHT cIeNaH Ha TO, YTO JKU3Hb CBS3aHA C
BOCIIPOM3BEJICHHEM XapaKTepHOH sl KaKAOTO BHJA YHOPSIOYEHHOCTH.
Ilpu 5TOM oOprauW3M BOCHPOU3BOAMT ceOs M TOAJCPKUBACT CBOIO
IEJIOCTHOCTH 32 CYET WCIIOIB30BAHUSA JIEMEHTOB OKPYXKAOIIEH Cpepl C
Ooyee HHM3KOH  YIOPSAMOYCHHOCTHIO. UYykasg  yIopsSmgoYeHHOCTDH
OpraHm3My He HY)KHa, TaK KaK 3TO OyAeT O3HadaTh BOCIIPOM3BEICHUE
YyXKIBIX Ui HEro CTPYKTyp, 9TO TPUBEAET K THOETn TaHHOTO
opraam3ma. VIMEHHO 3TO POUCXOIUT, KOT/Ia B KIETKY MIPOHUKAET BUPYC,
3aCTaBJISIIOIINKM €€ pa3BUBATLCA IO €ro T€HETHYEeCKOH mnporpamme. Tak
BO3HMKAIOT OOJIE3HHM, MOTYILIME NPHBECTH K TMOENIH BCETO OpraHu3Ma.
[ToaToMy J1000¥ OpraHW3M UMEET UMMYHHYIO CHCTEMY, 3alIHIIAIOLIYI0
€ro OT NMPOHUKHOBEHHS «4y>kakoB». COOl B pab0Te MMMYHHO!N CHUCTEMBI
OYCHb OMaceH AJsl JII0OOro opraHu3Ma, XOTs B HEKOTOPBIX CIIydasix
(HampuMep, TIPU TIEPECcaIKe OPraHOB) UMMYHHUTET MPUXOIUTCS TIOAABIIATh
MCKYCCTBEHHO, YTOOBI N30€KaTh OTTOPKEHUS MIEPECaKEHHOT0 OPraHa.

Jaxxe B mporecce nMuTaHMs, KOTJa MBI TIOTJIONIA€M YacTH PacTEHUH
W OKHUBOTHBIX, B TIEPBYI0 Odepenb WAET pa3pyllieHHe dy»Kou
yropsimodeHHOCTH. [Ipu 3TOM Oenmky pacmIeIuIsTIoTesl 10 aMUHOKHUCIIOT,
CJIO’KHBIE YTIIEBO/IBI — J0 MOHOCAXapHAOB, HYKJIEWHOBBIE KUCIOTHI — 0
HYKJIEO-THIOB. V JHUIIb 1MOCiIe 3TOro OpTaHu3M M3 ITHX 3JIeMEHTapPHBIX
«KUPIHYUKOBY» >XUBOTO CTPOUT T€ OENKW M HYKIEHHOBBIE KHCIIOTHI,
KOTOpbIe HEOOXOAUMEBI eMy. Tak 4To OpraHu3Mbl OepyT U3BHE HE TOTOBYIO
VIOPSIOUYECHHOCTh, & JSHEPrui0 (pacTeHWss — CBET, JKUBOTHBIE —
MaJOOKHUC-JICHHBIE COCNMHEHHUs JUIsi HMX CXKUTaHWs B MpoIecce
JBIXaHHsT), C TOMOIIBIO KOTOPOI OHM BOCCO3JIAIOT CBOKO CIICLU(PHIECKYIO
CIpYKTypy.

OueBuHBIM (DAaKTOM B BOIPOCE CYIIIHOCTH YKU3HH SIBJISETCS TO, YTO
KHIBbIE OPTaHN3MBI CYIIECTBEHHO OTINYAIOTCS OT HEKUBBIX CHCTEM. DTH
OTIMYMS TPUAAIOT KU3HA KAueCTBEHHO HOBBIE CBOMCTBA. JKUBBIM
OpraHu3MaM MPHUCYIIN ONpeeieHHbIe crier(ryecKkre cBoiicTBa. YacTo
3TH CBOMCTBAa B TOM WJIM WHOW CTENEHW XapaKTEpHbl U JIJISi HEXKWBOU
MPUPOABI, YTO TOAYEPKHUBAECT ETUHCTBO DBOIIOIMOHHBIX IPOIECCOB.
OpHako TpOSBIIEHUE 3TUX CBOWCTB U WX COBOKYIMHOCTh HE CXOXH Y
JKUBBIX U
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HEXHBBIX OOBEKTOB. VIMEHHO COBOKYITHOCTh M XapakTep IMpOSBICHUS
CBOMCTB KaK pa3 U ONPEAEIIOT CYIHOCTh >ku3HU. [loaTomy s Toro,
9TOOBl TOHSTH CYHIHOCTh JKW3HH, HEOOXOAMMO, TpEXIe BCEro,
YCTAHOBUTh IIyTEM CPaBHUTEJIBHOIO AHAINM3a, YTO TAKOE XMBOE M 4YEM
OHO OTJINYAETCs OT HEXKUBOTO.

valTepvm XMNBbIX CUCTEM

EauncTBO XMMHYECKOro coctaBa. B CcOCTaB KMBBIX OpraHU3MOB H
HCXKUBBIX IMPEIMETOB BXOAAT OJHU U TC KE XUMHUYCCKUC DJICMCHTEI,
OJTHAKO COOTHOILIEHHE DJIEMEHTOB B JKUBOM M HEXHBOM CYIIIECTBEHHO
pasnuyaercd. OJEMEHTHbIH COCTaB HEXHBOW TMPHUPOABI Hapsady C
KHCIIOPOJIOM IIPEJICTABIEH B OCHOBHOM KPEMHHEM, JKEIE€30M, MarHUEM,
ATIOMIHHEM H T.I. B *KHMBBIX OpraHm3Max, Kak y)kKe OTMEUYalloch paHee,
98% XUMHUYECKOTO COCTaBa MPUXOANTCS HA YETHIPE DIIEMEHTA: YTIEPOI,
KHCJIOPOZ, a30T U BoJopo. Kpome Toro, ;knBble OpraHu3MbI IIOCTPOSHBI
B OCHOBHOM U3 WYeTHIpeX CIOXHBIX OpPraHMYeCKHX MOJeKyl —
OMONOTMYECKMX  TOJMMEPOB:  HYKIEWHOBBIX  KHCIIOT,  OEJKOB,
MONICAaXapuaoB W JKUPOB, KOTOPbIE OYEHb PENKO BCTPEYAlOTCS B
HEXUBOU IIPUPOJIE.

OOmen BemecTB. Bce >xuBble OpraHu3Mbl CIIOCOOHBI K OOMEHY
BEILIECTB C OKPY’KAIOLIeH Cpeloi: OHM TOTJIOMIAIOT M3 Hee HeoOXOAuMbIe
BEIleCTBA M BBIACIAIOT MPOAYKTHI CBOEH >KH3HeAesTensHOcTH. OOMeH
BEIIECTB — JBYCTOPOHHHI TpoLECC: BO-TIEPBBIX, B pE3yJbTare paaa
CJIOKHBIX XUMMYECKHX IPEBPAILCHUN BEIIECTBA OKPY)KAIOIIECH Cpebl
YHOAOOJISFOTCS. OPTaHUIECKIM BEIIECTBAM KHBOTO OpPTaHWM3Ma, W M3 HUX
CTPOUTCSI €r0 TeN0; BO-BTOPBIX, CIOXHBIE OPTaHUYECKHE COCAMHEHFI
pacmamaroTcs Ha TPOCThIE, TPH 3TOM YTPAauMBAeTCS WX CXOJACTBO C
BEIIECTBAMH OpraHW3Ma M BBIIEISETCS JHEPTrHsa, HeoOXomumas st
peakmuit  OmocmHTe3a. OOMEH BEIIECTB O00ECIICYMBACT ITOCTOSHCTBO
XAMHAYECKOTO COCTaBa M CTPOEHHS BCEX dYacTell OpraHm3Ma M, Kak
CIIEICTBUE, MOCTOSHCTBO WX (PYHKIMOHUPOBAHHS B HEMPEPHIBHO
MEHSIOIMXCSA YCIOBUAX OKpYXarmomllel cpeapl, T.e. romeocrtas. B
HEKUBOH MPHUPOJIE TAKXKE CYIIECTBYET OOMEH BEIIECTB, HO B OTJIMYME OT
oOMeHa BElIECTB, MPHUCYLIETro KUBBIM OpraHu3MaM, KPYTOBOPOT BELIECTB
CBOJMTCS K HX MPOCTOMY IEpPEHOCY C OJHOTO0 MecTa Ha JIpyroe HWiIu
M3MEHEHUIO UX arperaTHOr0 COCTOSTHMSL.

CamoBocripon3BerieHde (PenpoayKius)) M HACIeICTBEHHOCTb. [Ipu
Pa3MHOKEHUHM JKMBBIX OPraHW3MOB TIOTOMCTBO OOBIYHO TIOXOXKE Ha
poauTenel, 9YTo JaeT OCHOBAHUS YTBEP)KIATh, YTO Pa3MHOKEHHE — DTO
CBOWMCTBO OpPraHW3MOB BOCIIPOM3BOAWTL cebe Momo0HBIX. B ocHoBe
CaMOBOCTIDOM3BE/ICHUSI JIEKUT OOpa30BaHWE HOBBIX MOJIEKYT H
CTPYKTYp Ha ocHOBe mH(popMmanuu, 3anoxenHoi B JIHK. bmaromaps
PEMPOIYKIMK HE TOJNBKO LENble OPTaHU3MBl, HO U KJIETKH, a TaKXKe
OpPraHOM[BI KJIETOK IOCJE AETIEHHS CXOAHBI CO CBOMMHU MPOTOTHUIIAMHU.
Cnenoga-
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TEJIHHO, CAMOBOCIIPOU3BEICHUE TECHO CBA3AHO C HACIEICTBEHHOCTHIO —
CIIOCOOHOCTBIO  OPTaHM3MOB K  IIEpeJadye CBOMCTB, MPU3HAKOB,
OCOOCHHOCTEH  pa3BHTHS M3 IIOKOJCHHS B  IOKOJIEHHE, YTO
00yCITOBJIMBAET MPEEMCTBEHHOCTD TTOKOJICHHUT.

HN3meHunBOCTL M pasBuTHE. VI3MEHUMBOCTL CO3JIAET Pa3HOOOPA3HBIN
MaTepran i1 €CTECTBEHHOTO OTOOpPAa M COOTBETCTBEHHO IPEIIOCHUIKH
JUTSL pa3BUTHS M POCTA JKUBBIX OPTaHU3MOB.

Ilonm M3MEHYHMBOCTBIO B €CTECTBO3HAHMH TOHMMAIOT CIOCOOHOCTB
OpPraHM3MOB TPHOOpPETaTh HOBHIE IPH3HAKA W CBOHCTBa HA OCHOBE
n3meHeHusa mojekyn JIHK.

PazButHe — 3TO HeoOpaTMMoOe, HamNpaBleHHOE, 3aKOHOMEpPHOE
M3MEHEHHEe O0BEKTOB KUBOU MPHUPOIBL.

B pesynbTare pa3BuUTHS BO3HHKACT HOBOE KAYECTBEHHOE COCTOSHHE
JKUBOM CHCTEeMBI. Pa3zBuTHe KHU3HM KaK (DOPMBI CYIIECTBOBAHUS MaTEpUH
MIPEIICTABIICHO WHINBUIYATLHBIM Pa3BUTHEM OPraHU3MOB (OHTOTCHE3) U
HCTOPUYECKAM pa3BHTHEM BHUIOB ((mioreHes). B mpomecce pa3BuTHS
MOCTCTIEHHO H  TIOCNIEIOBaTeIbHO  (popMupyeTcs — crieruduiaeckas
CTPYKTypHasi OpTraHM3alds >KUBOTO OPTraHM3Ma, a TaKXKe IPOMCXOIUT
VBEIMYCHUE €T0 MAacChl, OOYCIIOBIICHOE PEHPOMYKITHCH MaKpOMOJIEKYI,
AJIEMEHTAPHBIX CTPYKTYP KIETOK U CaMHUX KIIETOK.

Pazapaxxkumoctb. J1000H >XHMBOI OpraHM3M HEpa3pbIBHO CBS3aH C
OKpY’KafOIIel cpemol: OH W3BJICKaeT M3 Hee HEOOXOIWMEIC BEIECTBA,
MOIBEPracTCs BO3ICHCTBHIO HEOMArompHATHBIX  (DAaKTOPOB  CPEIEI,
BCTyIIaeT BO B3aMMO/ICHCTBHE C JPYTUMH OPTaHU3MaMH H T.II.

B mpormecce »BOMONMH Y JKMBBIX OPraHW3MOB BBIPAOOTANOCH H
3aKPENIJIOCh CBOKMCTBO Pa3dpaKMMOCTH — HM30MpaTeIbHONW peakuy Ha
BHEIITHHE BO3JECUCTBU.

Bceskoe wu3MeHeHne yClIoBHiT Cpedpl, OKPY)KAIOIIMX OPTaHH3M,
TIPENICTABIIIET COOOM MO0 OTHOIICHUIO K HEMY pa3ApakeHHE, a PeaKITus
OpraHM3Ma Ha BHEIIHWE pPa3APAKUTENN CIIY)KAT TI0Ka3aTeleM ero
YyBCTBUTEIHHOCTH W TIPOSIBIICHUEM Pa3Ipa’KUMOCTH.

PurMuyHocTh. HeoTheMieMBIM — CBOMCTBOM — IIPHPOJIBI  SIBJISIETCS
ToclieioBaTeNlbHas  3aKOHOMEpHash CMeHa IWKIIoB. llepuomudeckre
M3MEHEHUS B OKPYKAFOIIEH Cpe/ie OKa3bIBAIOT CYIIIECTBEHHOE BIIFSIHHE Ha
JKUBYIO TIPUPOAY W Ha COOCTBEHHBIC JKHU3HCHHBIC PHUTMBI JKHUBBIX
OpPraHHU3MOB.

B kMBBIX cHCTEMax PHTMHYHOCTH IPOSIBISETCS B NEPUOIMUYCCKHX
WU3MEHEHUSIX  WHTCHCUBHOCTH  (DM3HOJIOTMYECKHX  QYHKIMHA ¢
Pa3UYHBIME TIEPHOJIAMH MX AKTHBH3AIUK (OT HECKONBKHX CEKYHJ JIO
CTOJICTHS).
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HpI/IMepaMI/I PUTMHUYHOCTH ABJIAIOTCA CYTOYHBIC PHUTMbl CHa H
0OJIPCTBOBAHUS y YEIIOBEKA, CE30HHBIC PUTMbI aKTHBHOCTH M CIISIUKH Y
HCKOTOPBLIX  MIICKOIIMTAOIIUX MW OP. PurMuunocts O6CCH€‘-IPIB3€T
coryacoBanre (DYHKIMH OpraHu3Ma ¢ OKpYXKaloIlel Cpemoi, T.e.
lTpI/ICHOCO6HeHI/Ie K NEPUOIUYICCKHA U3MEHAIINUMCA YCJIIOBUAM
CYIIIECTBOBAHUSI.

Camoperymsiiiist. HecMOTpss Ha TIOCTOSIHHBIE W3MEHEHHSI YCIIOBHIA
BHEIITHEW Cpepl, KUBBIE OPraHU3MBI COXPOHSIOT MOCTOSTHOCTBO CBOETO
COCTaBa M CTPOCHHUS.

Camoperyssiiusi — CIOCOOHOCTb JKMBBIX OPraHM3MOB IOUICP)KHBATh
IOCTOSHCTBO ~ CBOETO  XHMHYECKOIO  COCTaBa M MHTCHCHBHOCTh
(U3HONOTMYECKUX TPOLIECCOB B  IOCTOSIHHO —MEHSIIOIIMXCS  YCJIOBHSIX
OKPY’KaroLLeH Cpefipl.

IIpm STOM HEmOCTAaTOK ITOCTYIUICHHS KaKMX-THOO IHTATEIHHBIX
BEIIECTB MOOWIM3YeT BHYTPEHHHE PECYpPCHI OPTaHM3Ma, a WX HU30BITOK
MPUBOAUT K TIPEKpaIleHHI0O CHHTe3a. Hampumep, yMEHBIICHHE
KOJIMYECTBA KIIETOK B TKAaHH (B pe3yJabTaTe TpPaBMBI) BBI3HIBACT
YCHJIEHHOE Pa3MHOKCHHE OCTABIINXCS KJIETOK, a ITOCIIE BOCCTAHOBIICHUS
KOJIMYECTBA KIIETOK JI0 HOPMAIBHOTO BO3HHUKAET CHTHAJ O TIPEKPaIICHIH
WHTECHCUBHOCTH KJICTOYHOTO JCIICHHS.

Huckpernocth. Kak yxke OBUIO OTMEYEHO, XH3Hb Ha 3emiie
CYIIECTBYET B BHJC JUCKPETHBIX (hOpM, T.€. Kak Ouocepa B 1eJIOM, TaK
W KaXIbli OTICIBHBIA OPraHu3M COCTOSIT U3 OOOCOOJICHHBIX WA
OTTPAHUYCHHBIX B MPOCTPAHCTBE, HO TEM HE MEHEE TECHO CBS3aHHBIX U
B3aUMOJICHCTBYIOIINX MEXIy COOO0H dacTel, 00pa3yrolux CTPYKTYPHO-
(yHKIMOHATLHOE EMUHCTBO. JIMCKPETHOCTh CTPOCHUSI OpraHM3Ma —
OCHOBA €0 CTPYKTYpHOU yropsmoueHHOCTH. OHa cO3/1aeT BO3MOKHOCTh
MOCTOSIHHOTO ~ CaMOOOHOBJICHHS €r0  IyTeM 3aMEHBl  OTXKHBIIUX
CTPYKTYPHBIX DJIECMEHTOB 0€3 MpeKpalleHHsl BBHIMOIHICMONH UM
¢yHkimn. J[MCKpETHOCTh BHIA MPEJAONPEACISICT BO3MOXKHOCTh €r0
SBOJIIOIMK  4Yepe3 TuOeidb WIA YCTPaHEHUE OT Pa3MHOKCHHS
HENPUCTIOCOOJICHHBIX 0CO0CH M COXpaHEeHHUs 0COOCH ¢ IMOJIC3HBIMU JIIs
BBEDKMBAHUS MPHU3HAKAM.

TakuMm o0Opa3oM, B O00OOIIEHHOM M YIPOIIEHHOM BHIE BCE
OTMEUYCHHOE BBIIIIE MOJKHO BBIPA3HTh B CIICAYIOIINX BBIBOIAX.

Bce sxuBbIC OpraHU3Mbl TMTAKOTCS, JABIIIAT, PACTYT, PA3MHOMXKAKTCS
1 PacIpOCTPAHSIOTCS B MPHUPOJE. ECTeCTBEHHO, YTO JaHHbBIE MPU3HAKH
JIOJIKHBI OBITH OTPa)KE€HBI B ONPEIACICHUU >XKU3HU. VcXoas u3 3TOro
MOYKHO MPEUIOKHUTD CIICIYIOIICE OIPEACICHUE JKU3HU.

B coBpeMeHHOM eCTECTBO3HAHMHM TIOHATHEM <GKM3HBY» HIIH (GKHBOE»
0003HaYaeTCs BBICIIAS W3 MPUPOAHBIX (DOPM JIBIDKEHHS MaTEpPHH, KOTOpas

XapaKTePU3YETCsI CaMOOOHOBJICHHEM, CaMOpETyJISAIHCH u
CaMOBOCITPOM3BEICHUEM PA3HOYPOBHEBBIX OTKPBITHIX CHCTEM, OCHOBY
KOTOPBIX COCTaBIISTIOT Oerkwy, HYKJICHHOBBIC KHCITOTHI u

bochopopraHnuecKre COCTUHECHHS.
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BaxnelliumMu  Npu3HaKamMu SKU3HU  ABJSIFOTCS  [POTUBOCTOSIHUE
SHTPONMKHBIM TporieccaM, OOMEH BEIIECTB C OKPYKAIOIIEH CpenoH,
BOCIIPOM3BOJICTBO HAa OCHOBE TEHETHMYECKOT0 KOJa M MOJIEKYJIsIpHas
XUPAJIBHOCTb.

10.2. OCHOBHbIEe KOHLIeNuMu NPoUCXoXxXaeHus
XXU3HU

Pa3HooGpa3ue KoHUenuuin NpoucXoXaAeHUs XU3HN

3arajka TMOSIBJICHUS XHM3HM Ha 3eMJjie C HE3alaMITHBIX BPEMEH
BOJIHYeT Jrojiei. Ha mpoTsHKeHHM BEKOB MCHSUIUCH B3DJISAIBI Ha ATy
npoOieMy ©  OBbLUIO  BBICKa3aHO OOJBIIOE  KOJMYECTBO  CaMBIX
Pa3HOOOPa3HBIX TUTIOTE3 M KOHIENIUM. HekoTopele W3 HUX MOYYIITH
IIMPOKOE PACIPOCTPAHCHUE W JOMHHUPOBAIM B TE WM WHBIC MEPUOIBI
pa3BuTHs ecTecTBO3HAHMA. K Takoro poja KOHIEMIUAM TPOUCXOKICHUS
YKU3HUA OTHOCSIT:

1) kpearoHM3M, YTBEPKIAIOUTUH, 4TO KU3Hb co3zaHa
CBEPXbECTECTBEHHBIM CYIIECTBOM B PE3yNIbTATE aKTa TBOPCHUS;

2) KOHIICIIITAIO  CTAITAOHAPHOTO COCTOSIHUS, B COOTBETCTBHH C
KOTOPO¥ KH3Hb CYIIIECTBOBAIA BCET/A;

3) KOHIICTIITHIO CaMOIIPOHU3BOILHOTO 3apOXKICHIS JKU3HH,
OCHOBBIBAIONIYIOCS HA M€ MHOTOKPATHOTO BO3HHKHOBEHUS JKU3HH U3
HEXHMBOTO BEIIICCTBA;

4) KOHIICTIIIUIO TTAHCTICPMUH, YTBEPXKAAIOIIYIO, YTO JKU3Hb 3aHECECHA
Ha 3eMJTI0 3 KOCMOCa;

5) KOHIIEMIIHIO CITyYaiHOTO OJTHOKPATHOTO TIPOUCX XK ICHHS )KU3HHU;

6) KOHIIETIIUIO 3aKOHOMEPHOTO TPOUCXOXKICHUS KH3HU ITyTEM
OMOXUMUYECKON IBOJTIOIUH.

Takoe pa3HoOOpasue B3MIISIOB BBI3BAHO TEM OOCTOSITENILCTBOM, UTO
TOYHO BOCIIPOU3BECTH WM JKCIIEPUMEHTAIHLHO TOATBEPIUTH MPOIECC
3apOXKIACHUS JKM3HW CETOJHS HEBO3MOXKHO. (OTMEUYEHHBIE TEOpUU
MPEUMYIIECTBEHHO OMUPAIOTCSI HA YMO3PHUTENbHBIC MPEICTABICHHS KaKk
WCcie/ioBaTeNied  eCTECTBGHHO-HAYYHOTO — HANpaBICHWS, Tak ©
uccieaoBaTelNel, MPUIEPIKUBAIOIINXCS TEOJIOTHIECKHUX B3TIISIOB.

KoHuenuumsa kpeaumoHusma

KoHmenmus kpearmoHn3Ma UMEET CaMylo IITUHHYIO UCTOPHIO, TaK
KaK TIPaKTHIECKHM BO BCEX PEIUTHAX BO3HUKHOBEHHE J KH3HH
paccMaTpuBaeTCs KaKk aKT bo)KeCTBEHHOTO TBOPEHUS, CBUACTEIHCTBOM
Yero SBISCTCS HAIMYHE B JKUBBIX OpraHM3Max OCOOOH CHUIBI, KOTOpas
YIIPaBIISET BCEMHU OMOJIOTUYECKNMU TIPOIIECCAMH. [Ipormecc
00KECTBEHHOTO COTBOPEHHUSI MHpPa W IKHBOTO HENOCTYIEH IS
HaOMroIeHUs], U O0XKECTBEHHBIH 3aMBICEN HEJOCTYIEH YEJIOBEUSCKOMY
MOHUMAHUIO.
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Wutepecho B KkpeanoHu3Me  ObUT  PEIICH  BONPOC O
MPOJIOLKMTEIBPHOCTH aKTa TBOpeHHUs Mupa. B bubianu ckasano, uyro bor
COTBOPHJI MUP B IlIeCTh JIHeH. HekoTopbie XpUCTHAHCKUE TEOJIOTH BEPST,
9T0 5TO0 OBbUIM OOBIYHBIE HHM 10 24 wuaca. Jlpyrue OOTrOCIOBBI
OTHOCHJIMCH K OMOJEHCKAM TEKCTaM KakK K aJUIeTOPHUSIM W CUHUTAIH, YTO
KOKIBIA JTeHb TBOPEHWS 3aHUMaN ThICATy JieT. Ho Bo Bcex cimydasx
paccyXIeHUs O TMPOMCXOKICHUHN KU3HHM 0a3WpyIOTCS JUIIb Ha Bepe B
OuOIIelickrie OTKPOBEHHS, COMHEBAThCS B KOTOPBIX HEb3s. HaydHble ke
WCTHHBI B COOTBETCTBHHM C TPHHIOUNIOM (albCUpUKAIIIN BCETaa
MIO/IBEPTal0TCs COMHEHHUIO.

Takum o00pa3oM, KOHIIEMIMS KpealMOHHM3Ma, II0 CYIIECTBY,
HAay4yHOM HeE SIBJISETCS, BEJb OHAa BO3HWKIA B paMKaX PETUTHO3HOTO
MHUpOBO33peHnsa. OHa yTBEpKJaeT, YTO KU3Hb TaKOBa, KAKOBA OHA €CTh,
MOTOMY 4YTO Takoii ee coTBopui bor. TeM camMbiM MNpaKTHUYECKH
CHHMAETCS BOIIPOC O HAYYHOM PEIICHHHM IPOOJIEMBI MPOUCXO0XKICHHS
JKW3HM, TaK KaK BCE PEIHMTHM TpeOyeT NMPUHUMATh 3TO TOJIOKCHHE Ha
Bepy, 0e3 JoKazarenbCcTB. TeM He MeHee, KOHIIEHITHS KpearroHH3Ma
MpofobKalla H  TPOMOJDKAET  ITONIB30BAThCS  JTOBOJBHO — OOJBITION
MOITYJISIPHOCTBIO.

KoHuenuusi ctauMoHapHOro COCTOSIHUS

CTOpPOHHUKH TEOPUH BEYHOTO CYIIICCTBOBAHHS >KM3HU CUUTAIOT, YTO
3eMIIsl HUKOTIa He BO3HHKaJa, a CYIIEeCTBOBaja BEYHO, U BMECTE C HEH
BCETJia CYIIECTBOBAIIM pa3IMYHbIC BUIBI KUBOTO. [Ipu 3TOM Kakue-TO U3
BUJIOB IIPH M3MCHECHHMH YCJIIOBUI OKpYKalOIEeH CpeIbl BRIMEPJIN, KaKhe-
TO TEPEMECTHIINCh B HOBbIC OHMOJIOTMYECKHE HHMIIH, a KaKHe-TO PE3KO
MMOMCHSIM YUCJICHHOCTh. Bojblllasg 4yacTh apryMEHTOB B IOJIb3Yy 3TOMU
TEOPUH OCHOBAaHA HA WCCJICAOBAHHSX ITAJICOHTOJIONOB, BBISBUBIINX
HMCYC3HOBEHNE HEKOTOPBIX BUIOB JKMBOTHBIX B IIPOIECCE DSBOJIOIMH,
OTCYTCTBUE CIIEJIOB IIEPEXOJHBIX 3BCHHCB MEXKIY Pa3HBIMH BHIAMHU
’)KHBOTO M Bce Oojiee BBICOKMMH OIIGHKaMU Bo3pacta 3emid. MMeHHO
IMO3TOMY CTOPOHHHKH TEOPHH CTAIlIOHAPHOTO COCTOSIHUS 3asBIISIOT,
YTO W3Hb Ha 3eMJle HUKOTJa He BO3HMKaA, a CYIeCTBOBAJIAa Beerna. B
pasHbIe TEOJOTHYSCKUE SIOXH MEHSUIMCH JIMIIL (POPMBI KHU3HHU. Taxke
OHU CUWTAIOT, YTO M BHJBI )KMBOTHBIX HHUKOIJA HE BO3HHMKAJHU, a TAKXKE
CYIIIECTBOBAJIM BCET/IA, UTO Y KAXKAOTO BHJIA €CTh JIMIIIh JIBE€ BO3MOKHOCTU
CYIIIECTBOBAHUS: M3MEHEHNE YUCICHHOCTH UJTH BEIMUPaHUE.

CTtporo TroBOps, JAHHYIO TEOPUIO HEJb3S OTHOCHThH K KOHIICTIITUSAM
MIPOMCXOXKJICHUS JKU3HH, TTOCKOJIbKY BOMPOC O MPOUCXOXKICHHUHN JKU3HU B
Hel NPHHIMIHKAIIGHO HE CTOWT. KU3Hb pacCMaTPHBAETCS KaK BEUYHO
CYIIECTBYIOIIA.

KoHuenuma camonpousBOnbHOro 3apoXaeHUs XXU3HU

JlaHHas KOHIIETIIIMSI TaKk)Ke 3apOriach JaBHO M JOJTOE BpeMs Oblia
€JIMHCTBEHHOM aJbTEpHATUBHOU KpeannoHusmy. Wies o camonpous-
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BOJIbHOM 3apOXXACHUUN KXKU3HU MOSABWIACH B PE3YJILTATE NOBCCAHCBHBIX
HaOmoAeHUH 3a TeM, Kak B MYCOPHBIX KydaX, THHIOIIMX OTOpOCcax
MOCTOAHHO TIOABJIAKOTCA  JIMYUHKH, 4YCPBU, MYXH. HOCKOHI)KY (6]
CYILIECTBOBaHMHM MHKpPOOPTaHM3MOB B T€ AajeKue BpeMeHa He ObBLIO
HUYEro M3BECTHO, TO CUYHUTAIOCh, YTO BCC HHU3IMIKWEC OPraHU3MbI
MOSIBIISIIOTCA.  MyTEM  caMo3apoxaeHus. YueHble CpeqHEeBEKOBbS,
HanpUMep, JIOITyCKaIH, YTO PHIOBI MOTIIM 3apOIUTHCS U3 WA, MBIIIH —
W3 TpsA3d, MyXxu — wu3 MsAca W T.A. l[logoOHBIX B3MISIOB
MIPHUIEP’KUBAJIFICh MHOTHE H3BECTHBIE YueHbIle (Apucrorens, [lapamense,
Konepuunk, I'anmneit, Jlekapt u nap.), Omarogapss aBTOPUTETY KOTOPBIX
KOHIICTIIIMSA ~ CaMOTPOW3BONBHOTO  3apOXKIEHUS  JKM3HH  CMOTJIa
CYIIECTBOBATH TaK JIOJITO.

Onnako HaumHas ¢ XVII B. cramud HakaIlIuMBaThCs JaHHBIE,
MIPOTHUBOPEYAITIE TAKOMY ITOHUMAHHUIO IPOUCXOXKICHUS XM3HA. B 1668
I. UTaJIbSHCKUW ecTecTBOMCIbITaTedh U Bpau P. Penu mposen ceputo
OIIBITOB, KOTOPHIMH JOKa3all, 4TO Oellble YepBH B THHIOMIEM MSCE €CTh
HE YTO WHOE, KaK JMYMHKH MyX. Ero OmbITBI OBUTM TPOCTBIMH U
yOequTenpbHBIMU. B HECKOIBKO COCYIOB OH ITOJIOKWJI KYCOYKH Msica.
YacTp 3THX COCYIOB OH OCTaBWJ OTKPBITBIMH, a 4YacTh HPUKPBUI
MaTepueH, MpoITycKaroleii Bo3nyx. Bckope B mepBbIxX cocyiax MOSBUINCH
JIMYMHKA MyX, @ B TPUKPBITBIX COCYJax WX HE ObUI0. TeM caMbIM OH
JI0Ka3aJl HEBO3MO)KHOCTh CaMO3apOKIeHUs YepBel U3 THUIOLIETO Msca B
OTCYTCTBHE MyX. B pesynapTaTe NOpoBeNEHHBIX ONBITOB Penu
chopMyIUpOBaN CBOW 3HAMEHUTHIN mpuHIMI: «Bce kuBoe — OT
xuBoro». Ilostomy Pemum crtanm OCHOBONOJOKHUKOM KOHIIETILUU
OuoreHesa, yTBEp)KIaBIIEH, UYTO JKM3Hb BO3HUKACT TONBKO W3
MIPEIIECTBYIOIIEH KU3HU.

Hecmotpst Ha yOenuTensHOCTh OMBITOB Penu, cropsl BOKPYT 3TOH
TEOPUU MPOAOILKAIUCH BIUIOTH 70 cepenuubl XIX B., KOrja 3HaMEHUTHII
¢dpanmy3ckuii  yueneiti  Jlym Ilactep cBOMMH  TPOCTBIMH U
OPUTWHAIBHBIMU OIBITAMH OKOHYATENFHO JOKa3al HEBO3MOKHOCTh
CaMO03apOXKICHHS MIPOCTBIX OpTaHM3MOB. OnbITHI [actepa
MIPOEMOHCTPHPOBAIA,  YTO  MHKPOOPTaHW3MBI  TOSABISIFOTCS B
OpPTaHMYECKHUX PacTBOpax B CHIIY TOTO, YTO TynAa ObLTH paHee 3aHECEHBI
ux 3aponbimu. Eciaum ke cocyll ¢ MUTaTelnbHOM Cpesio orpaautb OT
3aHECEHHUS B HETO MHKPOOOB, TIPOBEAS CTEPIUTH3AINIO (TIACTEPH3AITHIO),
TO HHKAKOTO camo3apokiaeHus He mnpomsonaer. Ombrtel IlacTepa
MOJITBEPAIIA NIPpHUHIWN Peay v Mokazanu HaAyYHYI0 HECOCTOSITENbHOCTh
KOHIIETIIIMA ~ CIIOHTAaHHOTO  CaMO3apOXKAeHWs  opranm3moB.  Ho,
OIIPOBEPTHYB STy KoHIenmuio, [lactep, K cokameHHIo, HE MPEIIIOKUIT
HUKakod npyrod uyeu. [lostromy B cepenune XIX B. Hayka He MorJia
HHUYETO CKa3aTh O TOM, KaK BO3HMKJIA )KU3Hb Ha 3eMIle.

Konuenmmsa caMo3apoxIeHHs JKW3HM, HECMOTpS Ha  CBOIO
OITMOOYHOCTh, ChITpajia TO3UTUBHYIO POJIb B Pa3BUTUH E€CTECTBO3HAHMS,
MIOCKOJIbKY OIBITHL, TPU3BAHHBIC MOATBEPAUTH €€, MOMOIIU TONTYyYUTh
OoraTelii SMIMPHYECKUI MaTepuai Uil pa3BUBAIOLICHCS OHOIOTHYECKON

HayKU.
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KoHuenuus naHcnepmuu

IIpakTueckn OJHOBpEMEHHO C omnbiTamMu [lacTepa HeMeUKUM
yaeHbM [. PuxTepom Obuta BhICKa3aHa THIIOTE3a O 3aHECEHHH JKHUBBIX
CyIIeCTB Ha 3eMJI0 M3 KOCMOCa, TONyYWBIIAs TO3/HEe Ha3BaHHE
KOHLIEMIIMN MaHCTIEpMUU (OT Tped. pan — BECh, Sperma — CeMs).
CornacHO 3TOM THIOTE3E JKU3Hb B BHIC «CEMSIH» IIUPOKO
pacnpocTpaHeHa B KOCMOCE, OTKY/Aa 3apOJBIIIH MPOCTHIX OPraHU3MOB
MOTJIM TIOMacTb B 3€MHBIC YCJIOBUA BMECTC C METCOPUTAMU U
KOCMHYECKOM MBbUIBIO U AaTb Ha4aJiOo 3BOJIFOIIMH BCETO KMUBOI'0, IIOPOJUB
TakMM 00pa3oM BCe MHOrooOpasue 3eMHOH JXKuM3HH. To ecTh JaHHas
TEOpHs JIOMyCKalla BO3MOXXHOCTh BO3HHUKHOBEHHS JXHU3HH B pa3HOE
BpeMs B Pa3HBIX YacTsAX | alakTWKW W TEepeHeceHus ee Ha 3eMITI0 TEM
WIK WHBIM crnoco6oM. OCHOBHYIO HIEI0 KOHIICTIIIUHN ITaHCTICPMHH
pasmensuin  KpymHenie ydaenble koHa XIX B. V. Tomcon (Gapon
Kemsun), I'. I'enmsmromneir, B.W. Bepranckuii u ap.

B 1908 r. mmenckuit xumuk C. AppeHHYC BBIABHHYJ CXOXKYIO
THIIOTE3Y MPOUCXOKICHHS KU3HH U3 KocMoca. OH BBICKA3aJl MbICITh, YTO
3apOJIBIIIA JKU3HM BEUHO CYILIECTBYIOT BO BcelleHHOW, IBIKYTCS B
KOCMHUYECKOM TMPOCTPAHCTBE IOJI BIUSIHUEM CBETOBBIX Jy4eH W, ocenas
Ha MOBEPXHOCTH IIAHET, TAIOT HAYAJIO )KU3HU Ha HUX. JKU3Hb Ha Halei
3emile Havana cBOe pa3BUTHE TOTAa, Korga Ha Hee m3 KocMoca monanu
3apO/IBIIIY JKU3HU.

Konnernmus mancnepmun Obiia mojfep:kaHa MHOTUME H3BECTHBIMHU
YYEHBIMH, YTO CIIOCOOCTBOBAJIO €€ INUPOKOMY PacHpOCTPAHEHHIO.
JloBONTEHO OOINBIIIOE YKCIIO CTOPOHHWKOB MMEET 3Ta KOHIENNHS U B
Hamy AHA.  Tak, aMepuKaHCKWe AacTPOHOMBI, H3ydash Ta3OBYIO
TyMaHHOCTb, OTCTOSIIYO0 OT 3eMITH Ha 25 THICSY CBETOBBIX JIET, HAIIUTU B
ee CIIeKTpe Clienbl aMUHOKUCIOT W JIPYTMX OPraHMYecKHWX BelecTB. B
Havyasie 1980-x TIT. aMepuKaHCKHE HCCIeNOBaTeIn OOHApYX UM B
AHTapKTHIC OCKOJIOK MOPOJIBI, BEIOUTOM KOTAa-TO ¢ TOBEPXHOCTH Mapca
KPYITHBIM MeTeopuToM. [Ipy oMo 37IeKTPOHHOTO MUKPOCKOIA B 3TOM
KaMHEe ObUIM OOHApy)KEHbl OKAMECHEBIIIME OCTAaHKA MUKPOOPTaHH3MOB,
MOX0XHE Ha 3eMHbIC OaKTepuu. ITO TOBOPHUT O TOM, YTO B MPOIIJIOM HA
Mapce cylecTBOBaja IPUMUTHUBHAS KU3Hb, MOXKET ObITh, OHA €CTh TaM U
ceifuac.

Tem He MeHee, CEpbe3HBIX APTYMEHTOB B IIONB3y KOHIIETIIINU
ma”crepMuu HeT. [Ipu 3TOM CyIecTBYIOT cepbe3HBIe JOBOJBI MPOTHB
Hee. Jlemo B TOM, 4YTO, XOTS CIEKTP BO3MOXKHBIX YCJIOBHH IS
CYIIECTBOBAaHUS JKMBBIX OPraHU3MOB JIOCTaTOYHO IIUPOK, BCE JKe
CUHMTAETCs, YTO OHU JOJDKHBI TMOTHOHYTh B KOCMOCE TOZ ICHCTBHEM
yIbTpauOIETOBBIX M KOCMUYECKUX JTYIEH.

BbuM MOMBITKH OMPOBEPTHYTh ATO TMOJIOKEHME. Tak, rojulaHaCKui
yueHblii M. ['puHOepr cuuTay, 4ro Ha Hally IUIAHETY XH3Hb ObLIa
3aHeceHa koMeTamu. [lo ero MHEHHIO, JKUBBIC KJICTKU 3apOJIUTUCH B
ra30BbIX
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XBOCTax KOMCET. HOC—)TOMY OH IOomnbITAJICA BOCIIPOM3BECTHU B
Nna0OpaTOPHBIX YCIOBUSIX KOMETHyIo cpeny. [ns srtoro ['punbepr
OXJIAJIWJT CMECh METaHa, OKWCH YIJIEpoJa M BOMBI JO TEMIIEpaTypbl —
269°C m moagepr yiabTpaduoeToBOMy 0O0MydeHWro. B pesymbrare oH
TOYyYMJT  CIIOXKHBIE OpraHuveckne coequHeHus. OIHAKO OIBITHI
I'punaGepra He M3MEHUIIN MHEHHS OONBIITMHCTBA YUCHBIX.

Kocmmdeckass rumore3a  BO3HMKHOBEHHS  JKH3HH  IONMyYHJIa
MPOJIOJDKEHUE B HacTrosilee Bpems B wuccienoBaHusx @. Xoina,
MPEOI0KHBIIETO, YTO MUKPOOPTaHU3MBI 00pa3yloTCsl B KOCMUYIECKOM
MPOCTPAHCTBE, 3aXBATHIBAIOTCS KOMETAMM UM pacCeuBalOTCA B
MPOCTPAHCTBE  IUIAHET, MHMO KOTOPBIX OHHU TIpoieraloT. Ho
MPEJIONIPEICICHHOCTh TAKOTO BO3HMKHOBCHUS IKM3HU YPE3BBIYANHO
MaJla, a OJ{Ha TOJBKO BO3MOXHOCTh — 3TO HE CaMO€ TJIaBHOE YCJIOBHUE
JUTSE 3apoxieHus s)kuBoro B Kocmoce wiu Ha 3emiie.

Hekoropast yacTh Y4EHBIX CKIIOHSETCS K BEPCHUH O «HAIPABICHHO»
nmarcriepMud. OHa JOBOJNBHO HEIUIOXO F3JIOKEHAa B TIPOM3BEICHHSIX
HEKOTOPBIX Tucareneh-panractoB. Cyrb ee — B TPHU3HAHUM
CYIIIECTBOBAaHHSA HEKOM TaJlaKTUYEeCKOW CBEPXIIMBUIIM3AIMKU CESITENEH,
KOTOpBbIE CO3[Al0T W PACHPOCTPAHIIOT CeMeHa J>KM3HH TI0 Pa3HBIM
miaHeTam. Cpenu ee CTOPOHHUKOB — aHTIuiCcKui mpodeccop @. Kpuk,
ONIMH W3 TIEPBOOTKPBIBATENEH CTPYKTYPHI T€HA, MPENJIOKHBIIHIA CBOIO
runoresy eme B 1971 1. K coxanenuto, mpu Bced cBoeit
MIPUBJICKATEIEHOCTH 3Ta BEPCUS HE BBIJCPIKUBACT CTPOTOM HAydHOH
KPUTHKH, Y HAC HET HU OJHOTO JIOBOJIA B €€ TOJIb3Y.

Kpome Toro, Bce CyliecTBYIOUIME BapUaHThl  KOHIECHIIUU
MAHCIICPMHUY B KOHCYHOM CUCTE HE PEIIAr0T MPOOJIEMBI TPOUCXOXKIICHUS
sku3Hn. OHHU JIMIIH BEIHOCAT €€ 3a Npeeiibl 3eMJIH, OJJHAKO OCTaBJISIOT
OTKPBITBIM BOTIPOC: €CJIH KM3Hb ObLIa 3aHEeCeHa Ha 3eMITi0 M3 KOCMOoca,
TO T/Ie ¥ KaK OHA BO3HHUKJIA TaM?

KoHuenuwus crny4yanHoro ogHOKpaTHOro
NPOUCXOXOEHUA XKU3HU

HecrmocoOHOCTE  pacCMOTPEHHBIX TEOPHM M KOHIEHIUMH  JaTh
yOeauTensHOE W apryMEHTHPOBAaHHOE OOBSCHEHHE TPOUCXOMKACHUS
KU3HU TIPpUBEIM B Havajle XX B. K JAIbHEUIIUM IMOWUCKAM pelIeHUs
JIAHHOM TTPOOJIeMbI. B KOHTEKCTE 3TUX MOMCKOB aMEPUKAHCKUI TEHETHK
I Mennep BBIIBHHYN THIIOT€3y O CIy4allHOM BO3HHUKHOBEHUU
MIEPBUYHON MOJIEKYJIBI )KUBOTO BelecTBa. CyTh TUIOTE3bI 3aKITI0YAETCS B
MIPE/NIONIOKEHUM, YTO KHMBas MOJIEKYyJa, CIOCOOHAas pPa3MHOXKATHCA,
MOIJa BO3HMKHYTH CIy4alHO B  pe3ylibTaTe  B3aUMOJICHCTBUSA
mpoctedimmx BemecTB. OH CcUWTaeT, 9YTO OJJIEMEHTapHas eAWHUIA
HACIIEICTBEHHOCTH — T€H — SBISIETCS OCHOBOW JKM3HU. U Xm3HB B
¢opme reHa, Mo ero MHEHHIO, BO3HHKIIA ITyTeM CIIy9aifHOTO COYETaHHS
ATOMHBIX TPYITTHPOBOK U
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MOJICKYJI, CYIICCTBOBABIIMX B BOJaxXx IECPBUYHOI'O OKCaAHA. I'ummoresa
CIly4aifHOTO OJTHOKPATHOTO TMOSIBJICHUS JKM3HU TOJIy4usia OCOOCHHO
IIAPOKOE PACTIPOCTPAHCHHUE CPEAM TEHETUKOB IIOCTE OTKPBITHUS POJIU
JAHK B sBieHHSAX HACIIEACTBEHHOCTH.

Tem HEe MeHee, naes cirydaiiHoro Bo3aukHoBeHus JIHK mo cux mop
ITAPOKO pacIpocTpaHeHa B HAYYHOM JIMTEpaType, XOTS BEPOSTHOCTH
TAaKOro CcoOBITHS OdYeHb Maia. Ilpu Bcell CcBoeill  BHEIIHEH
HayKOOOpa3HOCTH d3Ta KOHIENIHS 110 CTEICHH J0Ka3aTeIIbHOCTH He
OTIINYAETCS OT KOHIICTIIINH KPEaIrlmoHN3Ma, ITO3TOMY B HAIllM JTHH y Hee
MPAKTUYECKU HE OCTAIOCh CTOPOHHHUKOB.

KoHuenuua 6Moxummyeckon 3BONHOLUN.
Teopusa A.U. OnapuHa

OmHuM W3 TJIaBHBIM TIPEMATCTBHH, CTOSBIIUX B Hadasie XX B. Ha
MMyTH  peIIeHWsS  MpoOJIeMbl ~ BO3HUKHOBCHHS ~ JKH3HH,  OBLIO
TOCITOJICTBOBABITICE B HayKe W OCHOBAaHHOE Ha ITOBCEIHEBHOM OIIBITE
yOeKIeHHe, YTO MEXKIy OpraHMYCCKUMH U  HEOPraHMYEeCKHMH
COCIMHEHUSAMH HE CYIIECTBYET HHMKAKOH B3amMOCBsI3H. Jlo cepeauHbl
XX B. MHOTHE YYCHBIC TIOJIaraiy, YTO OpTraHMIECKUE COCTUHEHIS MOTYT
BO3HHKATh TOJBKO B JKUBOM OpraHu3Me, OMoreHHo. IMeHHO 1mo3ToMy HX
HA3BAIM OPraHUYECKUMH COCAWHCHUSMH B  MPOTHBOIOJIOKHOCThH
BEIIECTBAM HEKHUBOW MPUPOABI — MHHEpaIaM, KOTOPBIC TMOIYyYHIIH
HA3BaHWE HEOPTaHUYECKUX COoeNuHEeHui. CuMTanoch, YTO TpUpOJa
HEOPTraHWMYECKUX BEIIECTB COBEPIICHHO WHAS, & TIOATOMY BO3HUKHOBEHHUE
JakKe TPOCTEHIIMX OpraHM3MOB M3 HEOPTaHMYECKUX  BEIIECTB
TIPUHIATTAATBHO HEBO3MOXKHO. OJHAKO TOCIE TOro, KaK W3 OOBIYHBIX
XUMHUYECKUX DJIEMEHTOB OBUIO CHHTE3WPOBAHO IIEPBOEC OPraHHYECKOE
COCTMHEHHE, TIPEICTABIICHUE O IBYX PA3HBIX CYIIHOCTSIX OPTaHHYCCKHX
Y HEOPTAaHWYECKUX BEIIECTB OKA3aJI0Ch HECOCTOSATENLHBIM. B pesynbrare
9TOTO OTKPBITHS BO3HUKIM OpraHWYeckas XUMHSI W OHOXHMHS,
M3YyYaroIIfue XUMUIECKHUE TTPOIIECCH B JKUBBIX OPTaHU3Max.

Kpome TOro, nmaHHOe HaydyHOE OTKPBITHE IIO3BOJIUIIO CO3/1aTh
KOHIICTIIIUI0 OMOXMMUYECKON IBOJIOIMU, COTJIACHO KOTOPOW KHM3Hb Ha
3eMiie BO3HUKIIA B PE3yNbTaTe (PU3HUYCCKUX W XMMHUYECKUX MPOIIECCOB.
HcxomHyro OCHOBY 3TOM THIIOTE3bl COCTABWJIM JIAHHBIE O CXOJCTBE
BEIIIECTB, BXOIAIIMX B COCTaB PACTEHUH W JKUBOTHBIX, a TaKXKe O
BO3MOXKHOCTH B J1a0OpaTOPHBIX YCIOBHUSAX CHHTE3UPOBATH OPraHUYCCKHE
BEILECTBA, COCTABJIAIONINE OEJIOK.

OTH OTKpHITHS JIETTTH B OCHOBY KoHmemmu A. WM. Omapuna,
ormyonukoBaHHOH B 1924 1. B kHuUTe «IIpoWICXOXKICHHUE KU3HU», TIE
Oblla W3JI0’KCHAa NPHWHIMIIAAILHO HOBAas THIIOTE3a TIPOUCXOXKICHHS
kn3HA. OH BBICTYITWII C YTBEPXKIACHUEM, UTO NpUHITUI Pemu, BBOASIINA
MOHOITIOJIMI0 ~ OMOTHYECKOTO  CHHTE3a  OPTraHWYeCKHX  BEIIECTB,
CTIpaBE/IJIVB
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JIUIIb I COBPEMEHHOM JMOXM CYIIECTBOBAHMS Hallell TutaHeTsl. B
Hayajie kK€ CBOETO CYIIIECTBOBAaHHMS, KOT/Ia 3eMJysl Obliia 0e3KM3HESHHOM,
HA HEH MNPOUCXOAWIM aOUOTHUYECKHE CHHTE3bl  YIJICPOAMCTHIX
COCITUHECHHH ¥ UX TTOCIICAYIOMAs TTPEeI0NOIOTHYeCKas BOTIOIIHS.

IlosiBeHne >XM3HM OH pacCMaTpyBall KaK €IWHBIA €CTECTBEHHBIM
MPoIIeCcC, KOTOPBIM COCTOSUT U3 MPOTEKABIIEH B YCIIOBUSAX paHHEH 3eMiu
IIEpPBOHAYAJILHON XMMHYECKOM IBOJIFOINM, MEPEIISIIeii MIOCTEIICHHO Ha
KAueCTBEHHO HOBBI YPOBEHb — OHOXMMHYECKYIO 3BOJIOINI0. CyTh
THIOTE3BI CBOAMIIACH K CIICAYIONIEMY: 3apOKIeHHE JKU3HA Ha 3eMie —
JUTATENBHBIN 3BOJIFOIMOHHBIN TTPOILIECC CTAHOBJICHUS KUBOM MaTepud B
Helpax HeXUBOW. M Mpou301II0 3TO MyTEM XMUMHUYECKOW 3BOIIOLNH, B
pe3yibTare  KOTOpPOM  TPOCTEUIIME  OPraHMYECKUE  BEIIECTBA
00pa3oBaIKCh U3 HEOPTAHMYECKHUX IO BIHUSHHEM CHIbHOICHCTBYIOIIHNX
(PU3UKO-XUMUYECKHUX (haKTOPOB.

PaccmatpuBast  mpoOiieMy ~— BO3HHKHOBEHHS — JKH3HH  IIyTeM
OMOXMMHYIECKOM dBooMK, OTapyH BBIACISICT TPH dTala Iepexoa OT
HEXMBOU MaTEPHH K KHBOM:

1) »Tan cHWHTE3a HWCXOJHBIX OPraHMYECKHX COCAWHEHUN W3
HEOPTaHWYIECKUX BEIIECCTB B YCIOBHIX IEPBUYHON aTMOC(epbl paHHEH
3emiu;

2) sram  (GOPMHUPOBAHUS B IIEPBUYHBIX BOJOEMax 3eMIId W3
HAKOIHUBIIKMXCS OPraHUYECKUX COCAMHEHUN OHOIOIMMEPOB, JIHUIIHIOB,
YTJICBOJIOPOIOB;

3) 3Tam CcaMOOpPraHM3alUH CIIOKHBIX OPraHUYEeCKHUX COCAMHEHUH,
BO3HMKHOBEHHE HAa WX OCHOBE M DBOJIIOIMOHHOE COBEPIICHCTBOBAaHHE
MPOILIECCOB  OOMEHA BEIIECTBOM W BOCIIPOM3BOJCTBA OPraHMYECKUX
CTPYKTYp, 3aBepIlaroIeecs 00pa3oBaHUEM IPOCTEHINICH KIICTKH.

Ha nepsom smane, oxomo 4 mnpz. JleT Hazam, Korma 3emis Oblia
OC3KU3HCHHOW, HA HEH NPOUCXOAWIN aOMOTHYECKUH  CHHTE3
YTIEPOAUCTHIX COCMUHEHHH M WX TOCIIEAYIONIasl IMPEeaOrOIOTHIecKast
sBomonysA. JIIs 3TOro meprwoma SBOMONMH 3eMJIM OBLUTH XapaKTePHBI
MHOTOYHCIICHHBIE BYJIKAaHHMYICCKHE W3BEP)KEHHUS C BEIOPOCOM OTPOMHOTO
KOJIMYECTBA packajJeHHOH JaBbl. [1o Mepe OCThIBaHMS TUIAHETHI BOISTHBIC
mapel, HaxXOOUBIIHECS B  aTMocdepe, KOHACHCHPOBAIUCh U
o0pymMBaIuCch Ha 3eMIII0 JIMBHAMH, 00Opa3ys OrPOMHBIE BOZIHBIC
npoctpaHcTBa. [1ocKONBKY TMOBEPXHOCTh 3eMJIM OCTaBajach BCE-TaKH
ropsiueii, BojJia MCHapsuiach, a 3aTeM, OXJIAXAAasCh B BEPXHUX CIOAX
aTMochepsl, BHOBb BbINa/ajia Ha IOBEPXHOCTh ILIAHEThI. DTH MPOLIECCHI
MPOAOJDKAIMCh MHOTME MWIJUIMOHBI JjeT. Takum oOpa3oM B BOJax
TIEPBUYHOTO OKeaHa OBLIM PacTBOPEHBI Pa3IMdHbIe con. Kpome Toro, B
HETO Tonajail U OpraHWYeCKUe COSAMHEHMS: caXxapa, aMHHOKHCIIOTHI,
A30TUCTBIE OCHOBAHUS, OPraHWYCCKHE KHCIOTHI W T.II., HEMPEPHIBHO
oOpasyromuecss B arMocdepe oA JCHCTBHEM YIbTPadHOICTOBOTO
W3IyYEHUsI, BBICOKOWM TEMIIEpaTypbl W aKTUBHOM BYJIKAaHHYECKOM
NESTETLHOCTH.

ITepBuuHbIil OKeaH, BEPOSATHO, COACpPkKajl B PACTBOPCHHOM BHJIC
pa3IuYHbIE OPTraHWYECKHE U HEOPraHWYECKUE MOJICKYIIbI, TOMAaBIINE B
HETo
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n3 arMoceppl W TOBEPXHOCTHBIX cJoeB 3emiu. KoHneHTpanms
OpraHNYeCcKUX COEANHEHNI TIOCTOSHHO YBEINYMBAJIACH, M B KOHIIE KOHIIOB
BOJbI OKeaHa CTaiM «OyJbOHOM» U3 OEIKOBOMOAOOHBIX BEIIECTB —
TIETITH/IOB.

Ha smopom smane, mo Mepe cMmsrdeHus ycCIOBUH Ha 3emiie, TMOJ
BO3JIEMCTBMEM HA  XHMHUYECKHE CMECH TIepPBUYHOTO  OKeaHa
ANEKTPUYUECKUX Pa3psAA0B, TEIUIOBOH SHEPTrHUM M YIbTPadHOIETOBBIX
JMydeld CTajJo BO3MOXHBIM 00pa3OBaHWE CIIOKHBIX OPTaHHMYECKHX
COeZIMHEHN — OHMOTIONMMEPOB M HYKJIEOTHIOB, KOTOPBIE, TTOCTETIEHHO
OOBEIMHSAACH U YCIOXKHSACH, NPEBPAlUIMCh B  MPOTOOMOHTOB
(moKIeTOuHblE TPEIKH JKMBBIX OpraHu3MoB). MTorom sBosOLMH
CJIO’KHBIX OPTaHUYECKHX BELIECTB CTAJI0 MOSABJIEHHE KOAllepBaTOB, WM
KOallepBaTHBIX KaIlelb.

KoauepBarsl — 3T0 KOMITIEKCHl KOJUIOMIHBIX YacTHIl, pPacTBOP
KOTOPBIX pa3feisieTcss Ha JBa CIIOSA: CIIOW, OOoraThlii KOJUIOMIHBIMU
YacTUIIaMH, ¥ JKUIKOCTh, TIOYTH CBOOOMHYIO OT HuX. Koarepsats
oOmamanu  CIOCOOHOCTBIO — TIOTJIONIATh — pPasiMYHBIE  BEIECTBA,
pPacTBOpEHHBIE B BOJaxX MEPBHYHOTO OKeaHa. B pe3ynmpTare BHyTpeHHEE
CTpOEHHE KOallepBaTOB MEHSJIOCH, UTO BEJIO WJIM K MX pacmany, Wid K
HaKOIUICHWIO BEIECTB, T.6. K POCTY ¥ M3MEHEHHIO XHMHYECKOTO
COCTaBa, TIOBBIIIAMOIIETO WX YCTOWYWBOCTH B IOCTOSHHO MEHSFOIIMXCS
ycinoBusX. Teopuss  OMOXMMHYECKOM  SBONIOLMH  PAacCMaTpPHBAET
KoalepBaThl KaK NPeJOHOJIOTH-UYECKHE CHCTEMBI, MPEICTaBISIONINES
co00ii TpyMIbI MOJIEKYJI, OKPY>KEHHBIE BOJHOM 000moukoi. KoamnepsaTsl
OKa3aJIUCh CMOCOOHBIMH TIOTJIONIATh W3 BHEIIHEH CpeAbl pa3iuvHbIe
OpPraHMYecKHe BeIeCTBa, YTO OOECIEYMIO BO3MOMKHOCTH IEPBUYHOTO
oOMeHa BeIEeCTB CO CPEION.

Ha mpemwvem smane, xax npeamnonaran OnapuH, Hadan JeWCTBOBATH
€CTeCTBeHHBIH 0TOOp. B Macce KoarepBaTHBIX Karlellb MPOMCXOIHIT
0TOOp KOarepBaToB, HanOOIee YCTOWINBBIX K JAHHBIM YCIOBHSIM CPEIbI.
[Iponecc oTOopa mien B TedeHHe MHOTUX MHUJUIMOHOB JIET, B PE3YNIbTATe
Yero COXpaHWIach TONBKO Majlas dYacTh KoarepBaToB. (OmHAaKo
COXpaHMBIIHECS KOallepBaTHbIE Karuld o0Jamand CrocoOHOCTRIO K
MEPBUYHOMY METa0oIu3My. A 0OMEH BelIeCTB — TepBEHIlee CBOMCTBO
XHU3HU. BMecTe ¢ TeM, JOCTUTHYB OlpeieNIeHHbIX Pa3MepOB, MaTepPUHCKasI
Kaluisi MOTJIa pachajgaTthCs Ha JIOYCPHHE, KOTOPhIE COXPAHSIIN
0COOGHHOCTM MAaTepUHCKOM CTPYKTyphl TakuM o0pa3oM, MOXKHO
TOBOPUTH 0 MIPUOOPETCHUH KoarepBaTamMu CBOWCTBa
CaMOBOCHPOU3BECHUS — OJTHOTO M3 BKHCHIIIMX MTPU3HAKOB ku3HU. [1o
CYTH JeJa, Ha 3TOH CTaJu¥ KOallepBaThl MPEBPATWINCh B MPOCTEHIITNE
YKUBBIE OPTaHU3MBI.

JanpHelmas 3BOMIONUS TUX MPEIOHONIOTHYECKUX CTPYKTYp Oblna
BO3MOKHA TONIBKO IIPY YCIIO)KHEHHHM OOMEHHBIX M 3HEPreTHYeCKHX
MPOIIECCOB  BHYTPU  KoalepBaTta. bojee TPOYHYIO  H3OJSIHIO
BHYTPEHHEH CpeIbl OT BHEITHUX BO3JACHCTBHUIT MOTIIa 00ECIIEYUTE TOIBKO
MeMmOpaHa.  Bokpyr  koamepBaToB,  0OraThix  OpPraHUYECKHMH
COCIMHCHUSMH, BOSHUKIIA CIIOW JIMITHAJOB, OTACIUBIINE KOAlepBaT OT
OKpYy’)KaloIllled ero BOAHOW cpedbl. B mpolecce 3BOMIOLMM JIHMHUIBI
TpaHC(HOPMHUPOBAIUCH B
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HaApYXXHYI MeMOpaHy, 4TO 3HAYUTEIILHO TOBBICUIIO XKH3HECTIOCOOHOCTD
U YCTOWYMBOCTH OpraHu3MoB. llosiBieHre MeMOpaHBbI MPEAONPEISIIUIO
HalpaBJICHUE JAJIbHEHMIIICH XMMHUYECKON SBONIOIMU IO MyTH Bce Oolee
COBEPILIEHHOH CaMOPETYIISIIMH BILIOTH /IO BO3HUKHOBEHHS ITEPBBIX KIIETOK.

[omymsaprocts koHmenmuu OmaprHa B HAYYHOM MHpPE OUYEHBb
Benrka. OnHako OoMbIas 4YacTh OJKCIEPHUMEHTOB, DPa3BUBIIAX UIEH
y4eHoro, ObLTa TipoBesieHa ToMbko B 1950—1960-¢ 1T. Tak, B 1953 r. C.
Mumiep B psme  OKCIEPUMEHTOB  CMOZEITUPOBAN  YCIIOBHS,
CYIIIECTBOBABIIIE HAa PaHHEM dTarle SBOJIONHY 3eMin. B cienanHoi num
YCTaHOBKE 6I)IJ'II/I CHUHTC3UPOBAHbBI MHOTHUEC AMHWHOKHUCIIOTBI, AJAC€HUH,
MPOCTHIC caxapa U JPyTue BEIIeCTBA, MMEIOIINE BAXKHOE OMOJIOTHYECKOS
3Hauenue. llocme ostoro JI. Opmken B CXOIHOM 3KCIIEPUMEHTE
CHUHTE3UpOBAJ TMPOCThIC HYKJICHMHOBBIE KHCIOTHL. Ho HecmoTps Ha
9KCIICPUMEHTATBHYIO 000CHOBaHHOCTH u TEOPETHUUECKYIO
yOeIuTeNbHOCTh, KOHIenims OnapuHa WMEET KakK CHIbHBIC, TaK U
ciabble CTOPOHEL.

CunvHoll cmopoHoti KOHIIETIIAY SIBIISITCS JIOCTATOYHO TOYHOE JCIIe-
pUMEHTaNbHOE O0OCHOBaHME XHWMHYECKOH OBONIOIHMH, COTJIACHO
KOTOPOH 3apOKACHUE J>KU3HH SBIIAETCS 3aKOHOMEPHBIM PE3YJIbTaTOM
JIOOMOJIOTHYECKOM HBOIIIOIMHA MaTephH. YOeAUTENHHBIM apryMEHTOM B
MONB3y ~ OTOW  KOHIENIMH  SIBISETCA ~ TaKkKe  BO3MOXKHOCTH
SKCIIEPUMEHTATBHOMN MPOBEPKU €€ OCHOBHBIX MOJIOKEHUM. JTO KacaeTcs
HE TOJIBKO JIAOOPATOPHOTO BOCIPOM3BEIICHHS TPEATIONAracMbIX (hHU3UKO-
XUMAYECKUX YCJIOBUH TEpBUYHONH 3eMiM, HO U  KOallepBaTOB,
UMUTHPYIOIUX JIOKIC-TOYHBIX TPEIAKOB HM UX (PYHKIMOHAILHBIC
0COOCHHOCTH.

Cnaboti  c¢cmoponoil  KOHIECHIMH  SIBISETCS  HEBO3MOXKHOCTH
OOBSICHEHHSI CaMOr0 MOMEHTa CKadka OT CIIOKHBIX OpTraHMYeCKHX
COGIITHEHHH K JKUBBIM OpPTraHW3MaM, Bellb HU B OJTHOM W3 ITOCTABIEHHBIX
SKCTIIEPUMEHTOB TIONYYHTh XKM3Hb TaK W He ymainock. Kpome Toro,
OmnapuH 1oIycKan BO3MOXKHOCTh CaMOBOCIIPOM3BENIEHHST KOAIlEPBATOB B
OTCYTCTBHE MOJIEKYJISIPHBIX CUCTEM C (DYHKIUAMHU T€HETHYIECKOTO KOJIa.
WNepiMu  crmoBamm, ©6€3 PEKOHCTPYKIIMH  DSBOJIONHMK  MEXaHH3Ma
HACJICICTBEHHOCTH OOBSICHUTh TMPOIIECC CKaYKa OT HEXHBOTO K JKUBOMY
He ynaetcs. [1oaToMy cerofiHsi CUuTaeTcs, 4YTo PEIUTh ATY CIOKHEUITYIO
npobieMy Ouonoruu Oe3 TPHUBICYCHUS  KOHIICTIIIMUA  OTKPBITHIX
KaTaJIUTHYECKUX  CHUCTEM, MOJICKYJIIpHOH  Ouonormm, a  TakkKe
KUOCPHETUKH HE MOTYIHUTCS.

10.3. CoBpemMeHHOoe cocTosiHue npoonemMsbl
NPOUCXOXOEHNSA XKU3HU

B HacTosmiee Bpems IEHTpaJbHOW TIpoOIEMOW B BOMPOCE O
MIPOMCXOXKICHUH J>KU3HH Ha 3emiie SBJSIETCS OINMCAaHWE SBOJIOIHH
MEXaHM3Ma HAacIeJICTBEHHOCTH. YUeHble YOEXKAEHBI, UYTO KHU3Hb
BO3ZHHKJIA TOJBKO TOTJA, KOTJAa Hadal [eHCTBOBATh MEXaHU3M
perumkaryy. JIro6as, naxe
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OUYCHb CJIOXKHasA KOM6I/IHaHI/Iﬂ AMHUHOKHUCIIOT M JPYTIHX OPraHHYCCKHX
COEeIMHEHUN — 3TO elle He Xu3Hb. BmecTe ¢ Tem mosinenue mpaJJHK
BMECTO KOAQIIEPBATHOM KaIUTW TOXE HE MOXET CUYMTAThCS HayaloM
)ku3HU Ha 3emite, n00 coBpemenHas JIHK MoxkeT ¢GyHKIIMOHHUPOBATH
TOJBKO IPH HAIMYUN OEIKOBBIX (DepMEHTOB.

Takum o00pa3oMm, yYEHBIE-OMOJIOTH, 3aHHMAIOIIUECS CETOMHS
peIIeHneM BOMpoca O TPOUCXOXKIECHUM JKU3HH, CBOIIT €ro K
XapaKTePUCTUKE JOKIETOYHOTO TIpeaKa — TPOTOOHMOHTa, €ro
CTPYKTYPHBIX U (DYHKIIMOHAIBHBIX OCOOCHHOCTEH.

Konuenpm rojobmosa M reHobuosa

TpymHOCTh pEIICHUS 3TOTO0 BONpOca OOBICHAETCS  XOPOIIO
W3BECTHBIM (DAKTOM: JIJIsI CAMOPETPOIYKIIUN HYKICUHOBBIX KHCIOT —
OCHOBBI T€HETUIECKOTO KO/Ia — He0OX0MMBbI (DEPMEHTHBIC OCITKH, a JIJIs
CUHTE3a OCIIKOB — HYKJICHMHOBBIE KHUCIOTHL. JlaHHas cuTyarus
aHAJIOTHYHA TOH, YTO MIPOUCXOAUT MPH MOCTPOIKe JOMa, AJIT KOTOPOTO
OJTHOBPEMEHHO HYKHBI KaK MaTepHabl, TAaK U YePTEXHU U TIJIaHEIL.

Koneuno, mporie Bcero 0pU10 OB TIPENNOIOKNTH, YTO HYKIEHHOBBIC
KHCIOTHI W OenKku-pepMeHTHl  TMOSBHINCH  OJHOBPEMEHHO,
00BEIMHIIINCH B €TUHYIO CHCTEMY B IIpeZiesiax MPOTOOMOHTA, TTOCTIE YeTO
HaYalaCh WX KOABONIONWS — OJHOBPEMEHHas W B3aHMMOCBS3aHHAS
spomronyst. K coxxaneHuro, 3T0T KOMIIPOMHUCCHBIH BapUaHT HE TOJTYYHUIT
MpU3HaHUS Y4YeHbIX. Jlemo B TOM, YTO OCNKOBBIC M HYKJICHHOBBIC
MaKpOMOJICKYJIbI CTPYKTYPHO M (DYHKITMOHAIBHO TITYOOKO pa3inuHbl. B
CHJIy 3TOI'0 OHU HE MOTJIM MOSBUTHCS OJTHOBPEMEHHO, B PE3yJIbTaTe
OJIHOTO CKayka B XOJI¢ XUMHYECKOH 3BONIOIMH. TakuM 00pazom,
HEBO3MOXKHO M WX COCYIIECTBOBAHUE B MPOTOOMOJIOTHUECKON CHCTEME
(mpotrobnoHTe).

B pesynbrate Ha mpoTHKEHUM OONbINei dacTh XX B. yUCHBIE BEIH
JUCKYCCHIO O TOM, YTO OBIIO MEPBHYHBIM — OENKH WM HYKJICHHOBBIE
KHACJIOTHI, a TaKK€ O TOM, Kak M Ha KaKOM OJTale IPOW30IUI0 WX
o0BeMHEHNE B SAMHYIO CHCTEMY, CIIOCOOHYIO K Tiepeaade TeHETHUECKON
WHPOPMAITUH W PETYJISAIHNA OWOCHHTe3a OCNKOB, T.C. SBIISIOIIYIOCS
JKUBBIM OpPraHu3MOM. B 3aBHCHMOCTH OT OTBETa Ha BOIPOC, YTO SABIISACTCS
MIEPBUYHBIM — OCJIKA WJIM HYKJICUHOBBIE KUCIIOTHI, BCE CYIIECTBYIOIINE
TUIOTE3bl U KOHIICTIIMK MOXKHO Pa3JIeNINTh HA JIBE OOJIBIIUE TPYIITHI —
rojoduo3a u reHoomno3a.

Paccmotpennas panee konuenmus OnapuHa OTHOCUTCS K TpYIIE
KOHLIEMIUH 20/100103@ — METOJIONIOTUYECKOr0 TIOJX0/1a, YTBEPKAAOIIEro
MIEPBUYHOCTH CTPYKTYP, CIIOCOOHBIX K AIIEMEHTApHOMY OOMEHY BEIECTB
npy ydacTrn (epMeHTHBIX OenkoB. IlosBiIeHne HYKIEMHOBBIX KHCIOT B
9TOM KOHIENIWH CYMATAETCS 3aBEPIICHWEM DBOJIONWH, HTOTOM
KOHKYPEHITUH TPOTOOMOHTOB. J[aHHYIO TOUKYy 3peHHs MOXXHO Ha3BaTh
cybcmpamuoil.
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CTOpOHHUKH 2eHOOUO3d WCXOAAT W3 YOSKAEHHS B TEPBUUYHOCTH
MOJIEKYJIIPHOW CHCTEMBI CO CBOMCTBAMH HEPBUYHOIO TE€HETUYECKOTO
Koja. OTy Tpymiy THIOTe3 M KOHIEMIMHA MOXHO  Has3BaTh
ungopmayuonnoi. IlpuMepoM DTOH TOYKH 3pEHUS MOXET CIYKHUTh
KOHLEMIMS aMepUKaHCKoro reHetuka JIx. XonaeitHa, BBIABUHYTAs! UM B
1929 r. CornmacHo KoHIeNIHMH XOJNIeHHA TIEPBHYHOW Oblla HE
CTPYKTYpa, CITOCOOHas K OOMEHY BEIIECTB C OKPY)KAroIIeH cpemol, a
MaKpOMOJICKYJISIpHAsT CHCTeMa, TOJ00Has TEHy MW CIIOCOOHas K
CaMOpPEeNpOIyKINH (M TI03TOMY Ha3BaHHAS UM «TOJIBIM TE€HOM).

Bmmote g0  1980-x rr. uMeNno MeCTO YETKO BBIPAXEHHOE
MPOTUBOCTOSIHUE THUIIOTE3 rojo0uo3a W TeHoOMo3a, MOCNEe Yero yaria
BECOB CTajla CKJIOHSTHCS B MOJIb3Y KOHUEMIWU reHoono3a. Bo MmHOroM
3TO TPOU3OLLIO ONaroaaps HOBOMY HCTOJKOBAHUIO OTKpbITOro eime JI.
[TacTe-pom cBoiicTBa MOJIEKYJIAPHOW XUPATBHOCTH KHMBBIX OPraHU3MOB,
KOTOPOE CYMTACTCS W3HAYAIBHBIM U (DYHIAMEHTAIBHBIM TPU3HAKOM
KUBOM Marepun. CUUTACTCs, YTO CBOHCTBO MOJICKYIIAPHON XUPATHHOCTH
3apoAMIIOCH CTOJh K€ pPaHO, KaK W CIIOCOOHOCTh K TEHETHYECKOI
camopenponykiud. llpudeM 3TO KOAMPOBaHWE IPOWU3BOIUTCS C
nomotibio Mosiekyn JJHK niu PHK.

Ho ocraBaics HepemieHHBIM BOMPOC O TOM, Kakas W3 JTHX
WH(GOPMAIIMOHHBIX MOJEKYN IOSIBIJIACh IIEPBOM W CHITpaja poib
MaTpULbI 7151 IEPBUYHON KOMIUIMMEHTapHOUW monuMepusauuu. Kpome
TOTO, TMO-TIPEKHEMY CTOSUT BONPOC, Kak Morja (DyHKIIMOHHUPOBATH
MPOTOOMOTHYE-CKasi CUCTeMa B OTCYTCTBUE (DEPMEHTHBIX OEJKOB, €CIIH
MBI JIOITYCKaeM, YTO OHU MOSBHIIUCH MO33Ke?

OtBerT Ha 3TH BONpPOCH ObT MomydeH K koHuy 1980-x rr. O
rnacui, 4to nepBuuHoi Obuia Monekynaa PHK, a me JHK. IIpusnanue
aToro (akTa ObIIO CBsA3aHO ¢ OTKpBITHEM Y PHK yHHUKambHBIX CBOWCTB.
Oxazanoch, 9TO OHa HaJ/IeJeHa TAKOW )K€ TeHEeTHYEeCKOW MaMAThIO, KaK 1
moutekyna JIHK. Jlamee Oblla yCTaHOBJIEHA HACTOSINAS BE3IECYITHOCTH
PHK — crano sicHO, 94TO HET OpraHU3MOB, B KOTOPBIX OTCYTCTBOBAJIA OBl
PHK, XoTg ecTh MHOXECTBO BHPYCOB, T€HOM KOTOPBIX HE COAECPKUT
JHK. Takxe, BONpeKd YCTOSBIIEHCA JOTMe, YTBEpPXKIaBIIEH, YTO
MEPEHOC TeHETHYECKOM mH(popMarmu uneT B Hamnparienuu ot JJHK x
PHK wu 6enky, okazancs BO3MOXXHBIM nepeHoc nHdopmanuu or PHK k
JHK mpu yuactun ¢pepmMenTa, OTKpbITOro B Havane 1970-x rr.

B mnauane 1980-x rr. Obuta ycrtaHoBiieHa cnocoOHocte PHK k
CaMOpPETPOIYKIMU B OTCYTCTBUE OENKOBBIX (PEPMEHTOB, T.€. OTKpBITA €€
aBTOKaTATUTUYECKass PYHKIU. DTO OOBSCHIO BCE HEpEIIaeMbIe paHee
BOTIPOCHI.

Takum 00pa3oM, CETOAHS CUMTAETCS, YTO MPOTOOMOHT TPEACTABIISIT
coboit monrekyiry PHK. JIpersis PHK Oputa TpaHcriopTHOH U coBMeIIaa
B cebe 4epThl Kak (peHOTHIa, TaK M TeHOTHmna. MHbIMU clioBaMH, OHa
MOTJIa TO/IBEpraThcsa Kak TeHETHUYECKUM MPEo0pa3oBaHUsIM, TaK U €CTe-
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CTBEHHOMY OTOOpY. YK€ OYEBUAHO, YTO MPOIECC IBOJIOLUU I OT
PHK « 6enky, a 3atem k obopazoBanuio monekyisl JJHK, y kotopoii C-H
cBs13u 0osee npounsl, uem C-OH cpsizu PHK.

O4YeBHUIHO, YTO BO3BHMKHOBEHHE XUPATHHOCTH, a TaKKe MEPBUIHBIX
mojiekyn PHK He Morio mpomn3oiiT B X0Ji¢ IUIABHOT'O BOJIIOIIMOHHOTO
pasButHs. Cyns 1Mo BceMy, IMeI MECTO CKadOK CO BCEMH XapaKTePHBIMH
yepTaMH CaMOOpPTaHHM3AIMK BEIIeCTBA, 00 OCOOEHHOCTSAX KOTOPOit
TOBOPHJIOCH BBIIIIC.

B 1990-e rr. mosiBwicst elie psii BEpCUil, B COOTBETCTBUU C
KOTOPBIMH JKM3Hb MOIJIA MOABUTHECA B I'€OTCPMAJIbHBIX UCTOYHHKAX, HaA
MOPCKOM JIHE, B TOHKHMX IUICHKaX OPraHMYeCKOr0 BEIIEeCTBa,
aJIcCOpOMPOBAHHOTO HA IOBEPXHOCTU KPHUCTAUIOB NHPUTA WIU
anaTuToB. KX TOSBICHHE BBI3BAHO HEKOTOPBIMH HEIOCTaTKAMU
KOHIICIIMA TEeHOOMO03a, HO OHM CIe HE MOJYYWIH JIOCTATOYHOTO
000CHOBaHHS U Pa3BHUTHSL.

OOpa3oBaHue gpeBHENLLEN KNETKU

CrenymompuM 3TalloM B IIPOLECCE IOSBACHUS JKHU3HH CTajIo
POKICHUE HACTOSIICH XKUBOM KiIeTKH. CerogHs O MEepBHYHON KIIETKE
(apxeK-JIeTKe) H3BECTHO HAMHOT'O OOJIBITIE, YeM pPaHbIIIC.

ApXEKiIeTKa SBUJIACH IEPBBIM JKHUBBIM OpraHusmMoM. OUeBHIHO, ap-
XEKJeTKa ObUIa OTrpaHMuYeHa OT BHEIIHEH cpembl JIBYXCIIOMHOM
obooukoii (MeMOpaHoOli), oOlajgana CIoCOOHOCTHIO BCAaChIBaTh depes
Hee MPOTOHBI, MOHBI W MAaJCHbKHE MOJICKYJbl, a €¢ METaOOIH3M
OCHOBBIBAJICS Ha HU3KOMOJICKYJSIPHBIX YIJIEPOMHBIX COCHOMHCHMSX. s
CTPOCHMSI apXCKIICTKH XapaKTepPHO HAIMYME KIIETOYHOIO CKEJIeTa,
OTBEYABIIECTO 3a IIEJIOCTHOCTh KIIETKH, a TaKKe OOEeCIeYnBaBIICIO
BO3MOKHOCTh €€ jejieHus. JKu3HeaesTeIbHOCTh KIETKH OCYILECTBIIIACH
3a cueT AT® (ame-HO3UHTPUPOCHOPHOM KUCIOTHI).

Bo03MOKHO, apXeKJIeTKH OBLIM CXO0KH C HEIABHO OTKPBITBIMHU apXe-
OakTepUsIMH H TIPEACTAaBISUIH COOOH MPOTO-3YKAPHOTHYIO CHCTEMY,
JaJIbHEHIIIast 3BOJIIONKUS KOTOPBIX IIIa KaK 10 JHHUU MPHOOPETECHHUS
HOBBIX CBOWMCTB 3yKapHOTaMH, TaK U MO IyTH MX YTPaThl IPOKAPHOTAMH.
JlaHHBINA TIpoIecC 3aHsI HECKOJBKO MUJLIHApAOB JieT. CuMTaeTcs, 4YTo
MePBBIC IPOKAPHOTHI MOSBHIIMCH Ooyiee 4 MIIpA. JIET Hazaa. DTo ObLIU
0aKTepuHu M CHHE-3CJICHBIC BOJIOPOCIM — MPAKTUYECKU OSCCMEpTHBIC
OpraHM3MBI, JKHMBIIHE B OYEHb CJOXKHBIX YCIOBHAX. OYKApHOTHI
MOSIBUIIMCHh OKOJO 2,6 MIpA. JIeT Ha3al, OHM YXe He OblIn
0EeCCMEPTHBIMU, M C MX IOSBJICHUEM IIPOLIECC IBOIIOLMU KU3HH HAYasl
YCKOPSTHCSL.

10.4. NosiBNeHue Xn3HU Ha 3emne

Kaxk Ob110 0TMEUEHO BBIIIC, B BOIIPOCE IOABJICHUA XU3HU Ha HaIeun
IJIAHCTEC €€ MHOI'0 OCTACTCA HCACHOT'O U HCOIIPCACIICHHOTO. OTta npo-
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Or1ema jpajeka OT CBOETO OKOHUATEIBbHOTO peIleHus. TeM He MeHee,
COBPpCMCHHAsA HayKa Oa€T BO3MOXKHOCTHL BBIABUHYTH HCKOTOPLIC
THIOTE3bl, OTBEYAIOIIME HAa BOMPOCHI O TOM, KakK, KOI/la M B Kakou
(opMe nosBAIIACH KU3HB Ha 3eMIle.

YCJ'IOBMFI, He06xo,11mme AJIsI [IOSIBJIEHUST XMBHU

UcTopust »Ku3HU U UCTOPHS 3€MIIM HEOTACTUMBI IPYT OT ApyTa, TaKk
KaK MMEHHO B IPOIIECCaX Pa3BUTHS HAICH TUIAHETHI KaK KOCMHYECKOTO
TeNna 3aKJIAJbIBAINCH ONpEJCICHHbIE (QH3UYECKHE W XUMHYCCKHUE
YCIIOBHSI, HEOOXOAUMBIE JUIS TIOSIBIICHHS M PA3BUTHSI KHU3HU.

[pexne Bcero, cieayeT OTMETUTbD, YTO JKU3HB (BO BCSIKOM ciydac B
TOM QopMe, B KOTOpOH OHa (YHKIMOHHpPYET Ha 3emiie) MOXKET
CYIIECTBOBATh B IOCTATOYHO Y3KOM AMAIa30HE TEMIIEpaTyp, JaBJICHUH U
panmanuu. Takke Uil TOSBICHHSA JKU3HW Ha 3eMile HY>KHBI BIIOJTHE
ompeeicHHbIE MaTepHabHbIE OCHOBHI — XWMHYECKHE 3JIEMEHTHI-
OPraHOTEHBI U B MEPBYIO OUEPEAb YIIIEPO, TaK KaK MIMEHHO OH JIS)KUT B
OCHOBE JKM3HH. DTOT BJIEMEHT 00JIaaeT PsIOM CBOWCTB, JETAIOMINX €TI0
HE3aMEHUMBIM JUIsi 00pa3oBaHUS JKUBBIX CHUCTEM. YTIIEpOJ CIIOCOOCH
00pa30BBIBATh  PAa3HOOOPA3HBIE OPTraHUYECKHE COCTUHEHHS, HUHCIIO
KOTOPBIX JIOCTHTaeT HECKOIBKHX JECATKOB MWIUIMOHOB. Cpeny HHX —
HACBHIIICHHBIC ~ BOJOW,  IMOJBWXKHBIC,  HH3KOAJIECKTPOIPOBOHEIC,
CKpYYCHHBIC B IIeTTU CTPYKTYypbl. COCIMHEHUS YIIiepoia C BOJOPOJIOM,
KHcaopoaoM, azotoM, ¢ochopoMm, cepoii W kene3oM  00IamaroT
XOPOIIMMH  KaTATUTUYCCKUMH, CTPOUTEIBHBIMH, JHEPreTUUCCKUMH,
WH(GOPMAIMOHHBIMH U MHBIMH CBOHCTBaMH.

Hapsimy ¢ yriepogoM K «KAPIUYMAKAM» JKUBOTO OTHOCSTCS
KHCIJIOpOJ, BOJOPOX U a30T. Benp kuBast knetka coctout Ha 70% wu3
KHcnoposa, yriepona B Heit — 17%, Bogopona — 10%, azota — 3%.
OJNEeMEHTHI-OpraHOTeHbl TPHHAUISKAT K Hauboliee YCTOWYMBBIM U
pacnpocTpaHeHHBIM Bo BeenenHoi xumudeckum 3nementaM. OHU JIErKo
COC/IMHSIIOTCSI MEXY COOOM, BCTYMAIOT B PEAKIMH U 00 af0T MajibiM
ATOMHBIM BecoM. VX cOeMHEHUs JIETKO pPacTBOPSIOTCS B BOjae. JTH
ANIEMEHTHI, OYEBUJIHO, MOCTYMHIM Ha 3eMIII0 BMECTe C KOCMHYECKOM
MBUTBIO, KOTOpas crajla MaTepuajoM JUIs «CTPOHTEIbCTBa» IUIAHET
Conneunoit cuctemsl. Eme Ha ctagun popMUpOBaHUs ITAHET BO3HUKITA
YIIIEBOJIOPOIBI, COSIMHEHUsI a30Ta, B MEPBUYHBIX aTMocdepax IuiaHer
ObUI0O MHOTO MeTaHa, aMMHUaKa, BOASHOrO mapa u Bojopona. OHH, B
CBOIO Ouepellb, CTAM ChIPhEM ISl TOTYYEHHUS CIOKHBIX OPTaHMYECKHX
BEILECTB, BXO[MIIMX B COCTaB OEJIKOB M HYKJIEMHOBBIX KHCIOT
(aMHUHOKHCIIOT ¥ HYKJIEOTH/IOB).

OrpoMHYyI0 pOJIb B TMOSBICHUU W (PYHKIIMOHUPOBAHUM IKUBBIX
OpPraHU3MOB UrpaeT Boja, Beab oHU Ha 90% cocTosT u3 Boxsl. [losTomy
BOJIa SIBISIETCS HE TOJBKO CPENION, HO U 00sI3aTeNIbHBIM YYaCTHUKOM BCEX
OMOXUMHYECKHUX polieccoB. Boa obecmeunBaeT MeTabO0IN3M KIICTKH U
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TePMOpPEryJISIu0  opraHm3MoB. Kpome Toro, BojHas cpega Kak
VHUKaJbHAs TI0 CBOMM YIPYIMM CBOMCTBAM CTPYKTypa TO3BOJISIET BCEM
OITPEICIISIIOIINM KHU3Hb MOJIEKYJIaM PEaT30BaTh CBOIO IIPOCTPAHCTBEHHYIO
opraamzanuio. [103ToMy >XKM3HB 3apoIuiiach B BOJE, HO JIakKe BBIMIAM W3
MOpsl Ha CYIIy, OHAa COXpaHWIa BHYTPH XHBOW KICTKH OKCAHHICCKYIO
cpenmy.

Hama mranera Gorata BOJIOM M PaclojIoKeHA Ha TAKOM PACCTOSHHH
or ComHita, 9T0 HeoOXommMas IjIsS JKW3HM OCHOBHAs Macca BOJIBI
HaxXOIUTCS B *KUIAKOM, a HE B TBEPJIOM HIIM ra3000pa3HOM COCTOSHHH,
Kak Ha JApyrux InvladHeraX. Ha 3emiie mommepkuBaeTcsl ONTHUMAaIbHAsS
TeMIepaTypa Ui CyIeCTBOBAHHUS )KHU3HU, OCHOBAHHOU Ha yTIEpoIe.

Kakon 6bina apeBHenLwas Xu3Hb?

Hamm 3HaHus 0 paHee JXMBIIMX OpPraHU3Max HEBEIMKH. Bemb
MWJLTHAPIBI 0COOCH, MTPECTABISIBITUX CAMbIC PA3HBIC BUIBI, UCUC3IIH, HE
OCTaBMB TMoOCJe ce0s HHUKakuX cieaoB. [lo oIleHKaM HEKOTOPBIX
MajgeOHTOJIOTOB, B HMCKOMA€MOM COCTOSHMH JO HAac JOILIA OCTaHKHU
Toabko 0,01% Bcex BHIOB JKUBBIX OPraHU3MOB, HaceSBIIMX 3eminto. Cpenu
HUX — TOJBKO T€ OPTaHHW3MBI, KOTOPBIE MOTIHN COXPAaHUTH CTPYKTYPY
cBonx (opM TIyTeM 3aMENIeHHs WJIH B pPe3yiabTaTe COXPAHHOCTH
OTIIeYaTKoOB. Bce mpoune BUABI 10 HAC MPOCTO HE JIOUUIHA, K O HUX MBI
HE CMOXeM y3HaTh HIYEeTO W HUKOTJA.

Honroe Bpemsi cUMTAIOCh, YTO BO3pacT JAPEBHEUIIMX OTIEYATKOB
JKUBBIX OPTraHM3MOB, K KOTOPBIM OTHOCSATCS TPHIOOWTHI W JApyTHE
BBICOKOOPTaHU30BaHHBIC BOJHBIC OpraHW3MbI, COCTaBiseT 570 MiIH.
neT. [lo3xe ObUTH HaWCHBI CIEBI HAMHOTO 0O0JIee IPEBHUX OPraHU3MOB
— MHHEPAJIM30BABIIMXCS HUTYATBIX W OKPYIJIBIX MHKPOOPTaHU3MOB
MPUMEPHO JECATKA PA3JIUYHBIX BHUJIOB, HATIOMUHAIOIIUX TPOCTEHIINX
OakTepuil ¥ MHKPOBOAOPOCICH. Bo3pacT 3TUX OCTaHKOB, HaWICHHBIX B
KPEMHHUCTBIX IJIACTax 3amagHol ABCTpaInu, ObLT OlICHEH B 3,2—3,5 mupy.
JeT. OTH OpraHu3Mbl, BHIUMO, HWMEIN CIOXHYIO BHYTPEHHIOIO
CTPYKTYpy, B HHX TIPHCYTCTBOBIA XHUMHYECKHE DJIEMEHTHI,
COEIMHEHHUS KOTOPhIX OBUIM CHOCOOHBI YYacTBOBAaTh B TIpOIIECCE
(orocunTesa. JlaHHBIE OpraHU3MBl OECKOHEYHO CIIOXKHBI IT0 CPaBHEHHIO
C CambIM CIOXHBIM W3 W3BECTHBIX OPTaHWYECKUX COEIMHEHHI
a0MOTEHHOTO TPOUCXOXKICHUS. HeT coMHeHuWil, 4To 3TO HE camble
paHHHE (QOPMBI JKU3HM U 4YTO CYIIECTBOBAIM WX OoJyiee JpEeBHUE
MPEIIICCTBCHHUKH.

Takum 00pa3oM, UCTOKU KHU3HU HA 3eMJI€ YXOISAT B TOT «TEMHBIIDY
MIEPBBIA MWIIMAP] JIET CYIIECTBOBAHMS HAIICH IUIAHEThI, KOTOPBIA HE
OCTaBHJI CJIe[la B €€ T'COJIOTUYECKON JICTONHCH. J[aHHYI0 TOYKY 3peHUS
MOJITBEPIKAACT U TOT (haKT, YTO HM3BECTHBIH OMOTCOXUMHUYCCKHU ITUKI
yIJIepoAa, CBsI3aHHBINA C POTOCHUHTE30M, B OHMochepe CTabmIn3upoBasIcCs
Oomnee 3,8 mupza. meT Hazam. JTO TMO3BOJSET CUYUTATh, YTO (POTOABTO-
TpodHas 6rocdepa cylecTBOBaIa Ha HAIlIeH TUTaHETe HE MeHee 4 MIIp/T.
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net Hazax. OfHAKO MO AaHHBIM IUTOJIOTHH M MOJIEKYJISIPHOW OWOIOTHH,
¢oToaBTOTpOHBIE OpraHM3Mbl OBUTM BTOPUYHBIMH B  TIpoliecce
3BOJIIOIMH KUBOTO BEIECTBA. ABTOTPO(GHOMY CIOCOOY MUTAHUS KUBBIX
OPTaHW3MOB JOJDKEH OBUT TPEIIIeCTBOBATh TeTepOTPOMHBIN CITocod Kak
Oosiee mpocToi. ABTOTPO(HBIE OPraHU3MBI, CTPOSIIUE CBOE TEJO 3a CUYeT
HEOPraHMYECKMX MWHEPANbHBIX BEHIECTB, HMEIOT Oolice MO3Hee
nporcxoxaenre. OO 3TOM CBHAETENLCTBYIOT CIIEAYIOIINE (haKThI:

* BCC  COBPEMCHHBIC  OpraHM3Mbl  OONAJAlOT  CHUCTEMaMH,
MPUCIIOCOOJICHHBIMU K HCIOJIb30BAHHIO TOTOBBIX OPTraHUYECKHX
BEILIECTB KaK UCXOIHOTO CTPOUTENILHOTO MaTepHana Jiisi IPOLEecCOB
OHOCHHTE3A,

* TpeoOiajaoniee YHCIO BHIOB OpPraHM3MOB B COBPEMEHHOM
ouocdepe 3eMiIr MOXKET CYIIECTBOBATh TOJBKO MPH MOCTOSHHOM
CHAa0>KCHUU FOTOBBIMH OPTaHUYECKHMU BEIIECTBAMU;

*y TreTepoTpodHBIX OPraHU3MOB HE BCTPEUACTCS HHUKAKHX
MPU3HAKOB WJIM PYAMMEHTapHBIX OCTATKOB TEX CIHEIM(DUICCKUX
(EpMEHTHBIX KOMILJICKCOB U OMOXMMHUYECKUX PEaKHi, KOTOpPBIE
XapaKTEPHBI IJI aBTOTPOGHOTO CIIoco0a IMUTaHMUS.

TakuM 00pa3oM, MOXHO cJienaTh BBIBOJ, O MEPBHYHOCTH
rereporpodHOro crocoba muTaHuA. J[peBHeWas JKW3Hb, BEPOSATHO,
CYIIECTBOBAJIa B KA4eCTBE TeTEPOTPOQPHBIX OaKTEPHU, MOIyYaBIIAX
NUILy W DHEPIHI0 32 CYET OPraHMYeCKOro MaTrepuayia aOHOTEHHOTO
MPOUCXOXKICHUS, 00pa30BaBLICTOCS €IIe paHblle, HA KOCMUYECKOH
ctaguu sBoonuu 3emin. ClenoBaTebHO, HAYalI0 KU3HU KaK TaKOBOM
OTOJBHTACTCA €lle Aajbllie, 3a Mpeesibl KAMCHHOW JICTONMHCH 3EMHOM
KOpBI, OoJiee yeM Ha 4 MIIpA. JIeT Ha3a.

l'oBopst 0 ApeBHEHIIMX oOpraHM3Max Ha 3emiie, TakkKe CIeayeT
OTMETHTh, YTO TI0 THITy CBOETO CTPOCHUS OHU OBUIM IMPOKAPUOTAMH,
BO3HHKIIIUMH BCKOPE TOCJIE MOSIBIICHUS apXeKIIeTKU. B oTimdne oT syka-
proTOB OHU He mMenn odopmireHHoro sapa, U JJHK pacmonmaramacs B
KJIETKE CBOOOJMHO, HE OTACNSSACH OT IIUTOILIA3MBI SIEPHOH MEMOpaHOM.
Pasnmiuns Mexay MpoKapuoTaMH W dyKapHOTaMH TOpa3o TioyOxe, 4eM
MEX/Ty BBICIIUMU PACTCHUSIMH M BBICIIMH XHBOTHBIMH: M T€ U JPYyTHE
OTHOCATCSI K 3yKapuoram. [IpencTaBuTeln TMPOKApHOTOB KHUBYT U
cerofHs. OTo OaKTepuu U cuHe-3eJieHbIe BoJopocian. OueBHIHO, IEPBBIE
OpPTaHM3Mbl, XKHBIIUE B OYCHb JKECTKUX YCJIOBUSAX IEPBOHAYAIBHOMN
3emutn, ObLTH MOX0XKH HA HHX.

VYueHble TakKe€ HE COMHEBAIOTCS B TOM, 4YTO JIPCBHEWIIIHE
OpPraHU3MBbI, HAceNsABIIME 3eMIII0, OBUTM aHa’pO0aMu, IOIYYaBITUMHU
HEOOXOAMMYIO FIM DHEPTHIO 3a CUET JPOXOKEBOro OposkeHus. Bombmas
YacTh COBPEMEHHBIX OPTaHU3MOB SIBIISIOTCS a3POOHBIMH M HCIOJIB3YIOT
KHCJIOPOJTHOE JbIXaHWE (OKUCIIUTENBHBIE TIPOIECCH) KaK CII0CO0
MOJTYYECHHUS DHEPTHH.

Taxum obpaszom, npaB Os1 B. Y. BepHagckuii, mpeamoaoKuBIIHiA,
YTO JKU3Hb cpa3y BO3HUKIIA B BUJIC TPUMHUTHUBHOH OHocdepsl. Toibko
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pa3HoOOpa3ue BHUIOB IKUBBIX OPraHU3MOB MOIJIO  OOCCIICYHTH
BBINOJIHEHHE BCeX (DYHKIIMI KHBOTO BelecTBa B Onocdepe. Besb xu3Hb
SIBJISICTCSI MOIITHEHIIIEW TeOJOTUUECKON CUJIOHN, BIIOJHE CPaBHUMOMN Kak
IO SHEPreTUYECKUM 3aTparaM, TaK W M0 BHEITHUM 3P eKTaM ¢ TaKUMHU
TEOJIOTUIECKUMH  TIPOIlecCaMi, KaK TOpooOpa3oBaHWE, W3BEPKEHUE
BYJIKaHOB, 3eMJIeTpsiceHus] W T.h. JKU3Hb HE MPOCTO CYIIECTBYET B
OKpY’KaloIlel ee cpefie, HO aKTHBHO 3Ty cpery (GOpMHPYET, peodpasys
ee «mojn ceds». He cnmemyer 3a0piBaTh, 94TO BECh JIMK COBPEMEHHOM
3emin, Bce ee JaHAMA(THI, OCATOYHBIE W METaMOP(PHUIECKUE MOPOIIBI
(TpaHUTBI, THEWCHI, OOpPA30BAaBIIMECS W3 OCAJAOYHBIX IOPOJI), 3arachl
MOJE3HBIX ~ HCKOMAaeMbIX, COBpEMEHHas  aTMocdepa  SBISIOTCS
pe3yAbTaTOM JIEUCTBUS XKUBOTO BELIECTBA.

OTH JaHHBIC TIO3BOJIMIIM BepHajcKOMy YTBEpXKIaTh, YTO C CaMOTO
Hayaya CyIIeCTBOBaHMS OHOC(hephl BXOASIIAs B HEE KI3Hb J0JDKHA ObLUIa
OBITH yXKE CJIOXKHBIM TEJIOM, a HE OJHOPOJHBIM BEIIECTBOM, TaK Kak
OmoreoXuMHUIecKue (PYHKIIMH JKH3HH B CHIIy CBOETO pasHOOOpazms U
CIIOKHOCTH HE MOTYT OBITh CBSI3aHBI TOJBKO C KaKOH-TO OmHO# (opmoii
*ku3Hu. TakuMm oOpa3omM, mepBUYHAs Owocdepa H3HAYAIBLHO OblIa
TIpecTaBiIeHa OoraTeiM (PYHKITHOHATRHBIM pa3zHooOpasnueM. ITockoiabpKy
OpPTaHW3MBI TIPOSIBIISIIOTCS HE €IMHUYHO, a B MaccoBoM 3¢ dexre, TO
TIEpBOE TMOSIBJICHHUE JKU3HU JTOJDKHO OBLIO MTPOM3OWTH HE B BHE KaKOTO-
TO OJJHOTO BHJIa OPTaHU3MOB, & B MX COBOKYITHOCTH. MIHBIMU CJIOBaMH,
Cpa3y JOJDKHBI OBLIM TIOSBUTHCS TEpBUYHBIE OHMOICHO3BI. COCTOSITH
OHM W3 MPOCTEUIIMX OJHOKICTOYHBIX OPraHU3MOB, TaK Kak Bce 0e3
WCKJIFOUCHHUS (DYHKIMU KMBOTO BellecTBa B Ouochepe MOryT ObITh
BBITIOJTHCHBI M.

W, nHakoHern, ciemyeT CKaszaTh, YTO IEPBHYHBIC OPraHU3MbI U
Oomocthepa MOTIHM CYIIECTBOBAaTH TOJBKO B BOne. BhImie MBI yke
TOBOPWJIM, YTO BCE OPTaHM3MBI Hallell TJIAaHEeTHI TECHEUIIHMM 00pa3oM
CBA3aHbl C BOAOW. VIMEHHO CBsi3aHHAs BOJA, HE TEPAIOIIAs CBOMX
OCHOBHBIX CBOWCTB, SIBJIIETCS] MX BAKHEHUIIINIM COCTAaBHBIM KOMITOHEHTOM
u coctaBisieT 60—99,7% Beca.

HNmenHo B BOJax MEpBUYHOTO OKeaHa 00pa30BaiCAd «IIEPBUYHBINA
OynmboH». Benb Mopckast Bojia cama 1o ce0e MpejCTaBIIseT eCTECTBEHHBIM
pacTBOp, COJACPMAIIUA BCE M3BECTHBIC XUMHUYECKHUE DJIEMECHTHL. B Hel
00pa3oBaIUCh BHAYaJIC MPOCTHIC, a 3aTE€M U CIIOKHBIC OPraHHYECKHE
COCJIUHECHHMS, CPEIU KOTOPHIX OBLTM aMHUHOKHCJIOTHI M HYKJICOTUABL. B
3TOM «IEPBUYHOM OYJTHOHE» W TPOMU3OIIET CKAYOK, JABIIUKA HAYAIO
®u3HU Ha 3emuie. HemanoBakHOe 3HAueHWE I TOSABICHUS WU
JATBHEHIIET0 pa3BUTHS )KU3HA UMeENa PaliOaKTHBHOCT BOJIBI, KOTOpast
torma Obuta B 20—30 pa3 Oosnblieit, yem ceildac. XOTS TEPBUYHBIC
OpTaHU3MBbI OBUTM HAMHOTO YCTOMYMBEE K pafHalii, YeM COBPEMEHHEIE,
MyTallid B Te BPEMEHa TMPOUCXOAWIN HAMHOTO dalle, I03TOMY
€CTECTBEHHBIH OTOOp 1111 MHTEHCUBHEE, Y€M B HAIIIU JTHU.
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Kpome Toro, He cienyer 3a0biBaTh O TOM, 4YTO IICPBUYHAS
atMocdepa 3eMiTu He cojieprkaia CBOOOTHOTO KHCIOpOo/ia, TOATOMY B HEl
OTCYTCTBOB&JI O30HOBBIN SKpaH, 3alMINAMONINIA HAlly IUIAHETy OT
yneTpaduoneroBoil  pamuarmu COJHIIA W IKECTKOTO KOCMHYECKOTO
W3NydeHus. B cuiy 3THX MpUYWH HA CyIIe XU3Hb IPOCTO HE MOTIa
BO3HUKHYTh, JKA3Hb BO3HWKJA B TIEPBUYHOM OKEaHE, BOABI KOTOPOTO
CITY’KWJIA IOCTATOYHBIM TIPETSITCTBHEM IS ATHX JTydeH.

Wtak, momBOAS WTOTH, CIIEAyeT OTMETUTh, UTO TIEPBUYHEIC
OpraHMW3MEBI, BO3HHKINHE Ha 3eMiie Ooiee 4 MIIpI. JIeT Hazaj, odIagard
CIENYIOUIMMH CBOMCTBAMM:

* OHH ObuUM TeTepoTPOHBIMA OpraHU3MaMH, T.€. MHUTAINCH
TOTOBbIMH OPraHUYC€CKUMHU COCIUHCHHUAMU, HAKOIIJICHHBIMU Ha
JTare KOCMHYECKOM IBOJIOIUN 3EMIIH;

* OHM OBUIM TIPOKAPHUOTAMU — OpraHU3MaMH, JIHIICHHBIMU
0 OPMIICHHOTO SI/Ipa;

* OHM OBUIM aHA’POOHBIMHA OpPraHU3MaMH, WCIIONB3YIOIUMHI B
Ka4eCTBE UCTOYHUKA SHEPTHH JIPOAOIKEBOC OPOKCHNUE;

* OHHM TOSBWIMCh B BUJC TNEPBUYHON Ouochepbl, COCTOSIICH u3
OHMOIIEHO30B, BKJIIOYAIOIIMX PA3IHYHbIE BHUIBI OIHOKIETOYHBIX
OpraHN3MOB;

* OHU TIOSBUIINCH M JIOJTOE BPEMs CYIIECTBOBAJIM TOJILKO B BOZIAX
MIEPBUYHOTO OKEaHa.

Hauyano xu3Hu Ha 3emne

[Tockonbky KH3Hb HEpa3pbIBHO CBA3aHA CO CPEIOHM CBOETO
oOWTaHMs, TO HAYAJIO JKU3HU CIIEAYyeT M3y4aTh B TECHOW CBS3U C TEMHU
KOCMHYECKUMH W TEOJIOTUYCCKHUMH MPOIECCAMU, B XOJE KOTOPBIX
o0Opa3oBasiach M pa3BHUBajach Hallla TUTAHETA.

3aBepiieHne 2JTama KOCMHUYECKOW HBONIONMH 3€MJIH, B XOJE
KOTOpPOH OHA CIIOKHMJIACh W3 IUIAHETE3UMANIHH, IMPOHM30III0 OKOJIo 4,5
MiIpA. Jer Hasaa. [locme 3Toro Hama maHeTa cTajia IMMOCTETIEHHO
OCTBIBaTh M Hadasia (OPMHUPOBATHCS 3€MHAas KOopa, a Takxke atMocdepa u
ruapocdepa 3a CUeT Jerazalliyl JiaB, BBHIIUIABISBINUXCS M3 BEpXHEH
MaHTUU TPY MHTEHCUBHOM BYJIKaHW3ME. MBI MMEEM BCE OCHOBaHWUS
MoJIaraTh, YTO MPH 3TOM Ha MOBEPXHOCTh 3eMIIU MOCTYHAIH, MPEKIC
BCEro, Maphl BOJBI M Tra3000pa3HbIC COCIUHCHUS YTIEpOIa, CEPhl H
asoTa.

Iepsuunas ammocghepa 3emnu ObUIa OYEHb TOHKOM, Pa3peKEHHOM,
aTMoc(epHOe JaBJICHUE Y TIOBEPXHOCTH HE TpeBbIiano 10 MM pTyTHOTO
cronba. CocraB mepBUYHOW aTMochepbl (HOpMUPOBAICS M3 TEX Ta3O0B,
KOTOphIe  BBIOPACHIBAJINCH TP W3BEPKEHWH  BYJIKAaHOB.  JTO
MOATBEP)KAAET  aHaNM3  IMy3BIPPKOB  Ta3a, OOHapy)KeHHHIX B
npotoapxeiickux noponax (60% — yriaexucnora, 40% — coenuHeHHs
cepbl, aMMHaKa, MeTaHa, IPYrHe OKHCIBI Yriepoja, a Takke Iapsl
Bozbl). [lepBranHas atmocdepa
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HE cojiepikalia CBOOOJJHOTO KHMCIIOPOJia, MOCKOJIBKY €ro He COAepKain
BYJIKAHHUYCCKHUE Ta3bI.

Boovl nepsuunoco oxeana Menu NMpUMEpPHO Tako# K€ COCTaB, KaK H
CeroMHs, HO B HUX, Kak M B aTMocdepe, OTCYTCTBOBAJ CBOOOHBII
kuciopon. TakuMm 00pa3oM, CBOOOTHBIA KHCIOPOA, a 3HAYUT, W
XUMUYECKHH COCTaB COBPEMEHHBIH aTMochephl, Kak W CBOOOTHBIH
KHCJIOPO OKeaHOB 3eMili, He ObUIM TepBOHAYAIBHO 3aJIaHBl TIPU
POKIEHWH Hamled TUlaHeThl Kak HeOeCHOro Tema, a  SBISIOTCA
pe3ybTaTOM  KHU3HEACATENTHHOCTH  IEPBHIX JKUBBIX  OPraHW3MOB,
COCTaBHMBLIMX NIEpBUUHYIO Onocdepy 3emun.

ITon meiicTBUEM CONHEYHBIX MU KOCMHUYECKHX JIy4€W, MPOHUKABILMX
4yepe3 paspeeHHyl0 arMocdepy, TMpOHCXOAuia ee HOHHM3aIMs,
npeBpamasmias atMocdepy B xoJoxHylo miasMy. [losromy atmocdepa
panHeil 3emin ObLa HACHINICHA 3JCKTPUYCCTBOM, B HEH BCIBIXUBAIU
YacThle paspsapl. B Takux yCIIOBHUSX IIENT OBICTPBIA OXHOBPEMEHHBIN
CHHTE3 DPa3HOOOpPAa3HBIX OPTaHWYECKHX COCAMHEHWH, B TOM YHCIE H
BeChMa CIIOKHBIX. DTH COEAMHEHHS, KaK W Te, YTO IOMAai Ha 3eMITI0 B
YK€ TOTOBOM BHIE M3 KOCMOCa, MPEACTAaBISUIM COOOH Mmomxojsiiee
CBIPbE, M3 KOTOPOrO Ha CJIEAYIOMEeW CTaguH SBOJIOIHMHA MOTIH
00pa30BaThCSI aMHHOKHUCIIOTHI ¥ HYKJICOTHIBI.

PagnoakTuBHBIN pasorpeB Hemp 3eMild MPOOYIMI TEKTOHHYECKYIO
AKTHBHOCTh, 3apa00TalH BYJIKAHBI, BBIIENSBIINE OIPOMHOC KOJIHYSCTBO
BYJIKAHMUYECKHUX T'a30B. DTO YIUIOTHWIO aTMOC(Epy, OTOIBUHYB IPAHUILY
WOHM3aIMK B e¢ BepxHHe ciou. [lpu 3ToM mporecc oOpa3zoBaHus
OpPraHUYECKHUX COCAMHCHUN MPOI0IKAIICS.

Yactele Tpo3bl € JUIMTCIBHBIMH  JIMBHAMH  TPHHOCHIIU
00pa30BaBINMECsS OPraHMYECKHE BEIIECTBA B BOJOEMBI, MOKPBIBABIIIHC
HaIlly TUTAaHeTY, J00aBIsAsl UX K TeM, YTO yXe OBUTH PacTBOPEHBI B BOJAX
MIEPBUYHOTO OKeaHa. TakuMm 00pa3om, OKa3aarcCh HAKOIUICHBI OOJbIIHE
3amachl OPraHMYEeCKOro ChIphs. 110 HEKOTOPHIM MMOJCYETaM, ero Macca
onennBaercs B 10'° kr, urto Bcero Ha 2—3 MOpSIAKA MEHBIIE MACCHI
coBpeMeHHOH  Owmocdeprl. CormacHo  pacdeTraM, pPacTBOPCHHE
OpPraHWYECKHX BEIIECTB B BOIAX OKeaHa JIajl0 PacTBOp, KOHIEHTPAIs
KOTOpOro coctarisuia 1%.

Ilocne Toro, Kkak YIJIEPOAUCTBIE COEAMHEHHS  O0Opa30BaIU
«TIEPBUYHBIN OYJILOH», YK€ MOTJIH OPTraHU30BBIBATHCS OMOMOIMMEPHI —
AMUHOKHCJIOTB M HYKJICOTH]IbI, «KUPIAYUKI» OCIIKOB M HYKJICUHOBBIX
kucinor. HeoOxomumass KOHIIEHTpaIusi BEIISCTB JUIsl  0Opa3oBaHWUS
OMOIMOJUMEPOB  MOTJIA BO3HUKHYTH B PE3yJbTaTe  OCAKICHUS
OpPTaHMYECKUX COEAWHEHWH Ha MUHEPANbHBIX YacCTHIAX, HapUMep Ha
TJIMHE WM THIPOOKHCH XeJie3a, 00pa3yromux ui BomoeMoB. Kpome
TOTO, OpPraHWYECKHE BeIIeCTBa MOTJHM OOpa30OBBIBATH Ha TOBEPXHOCTH
OKeaHa TOHKYIO TUIEHKY, KOTOPYIO BETEp W BOJIHBI THAIM K Oepery, raie
OHa coOupayiach B TOJCTbIE CIIOM. B XWMHM M3BECTEH TaKKe MpOIECcC
00BEMHEHHS POJICTBEHHBIX MOJIEKYJ B pa30aBIIEHHBIX PACTBOpaXx.
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HanmpHelimmii  3tan OMOTeHE3a  CBsI3aH € KOHICHTpPAIIUCH
OpPraHUYECKUX BEIICCTB U MOsBICHHEM NPOTOOMOHTa — Mosekysibi PHK
B pe3yJIbTaTe CKayKa, IPHBE/IIIEr0 K 00pa30BaHUIO KHUBOTO U3 HEKHBOIO.
[IpoTOOHOHTBI HPEACTABISIIA COOOM CHCTEMBbI OPraHMYECKHX BEIECTB,
MIOKPBITBIE ~ O0OJIOUKOM W CHOCOOHBIE  B3aMMOICHCTBOBATH  C
OKPYXaroIIeH Cpeiol, T.€. pacTy M Pa3BUBATHCS 3a CUET MOTJIOIICHUS U3
OKpY’Kalolllel cpeApl Ooratelx 5SHeprueil BemecTs. Kpome Toro,
MPOTOOMOHTHI 00JafaIM CIOCOOHOCTHIO K Pa3sMHOMKEHHIO, IepeaaBast
TTOJIE3HBIC TTPU3HAKH CBOMM ITOTOMKAM.

K coxanmenmo, MeXaHH3M IIepexoia OT CJIOXKHBIX OPraHUMIeCKUX
BEITECTB K TPOCTHIM JKHUBBIM OpraHW3MaM HAyKOH ITOKa HE YCTaHOBJICH.
Teopuss OHOXMMUYECKOM SBOJIIONMH IIPEIaracT JIMIIb OOIIyr0 cxemy. B
COOTBETCTBHM C HEH MKy TCPBHYHBIMA CTYCTKAMH OpPraHMYeCKUX
BEIIEeCTB  (KOAIepBaToOB) MO BBICTPAMBATHECS MOJICKYIIBI  CIIOMKHBIX
YTJIEBOIOPOJIOB, UTO MPHBOIMIO K 00pa30BaHMIO TIPUMHUTHBHON KJICTOUHOM
MeMOpaHBI, 00eCTICUNBAIOIICH TaHHBIM CT'yCTKaM CTaOMIIBHOCTE. FIMeHHO ¢
TOSIBJICHUEM MEMOpaHbl MOXKHO TOBOPHTH O POXKICHHUM KICTKH —
OCHOBHOH CTPYKTYPHOH €OWHHUIBI JKU3HH, CIOCOOHOM K POCTy U
Pa3MHOXKEHHIO.

10.5. PopmupoBaHue u passutue buocdepsl
3emnu

Kak ObUTO OTMEYECHO BHINIC, KM3HH Ha 3eMile IIEpPBOHAYATIHHO
nosiBWiIack B (opMe mnpuMuUTHBHON Ouocdepsl. COOTBETCTBEHHO
MIPUCYTCTBHE KHU3HU HA TUIAHETE CTAI0 KOPSHHBIM 00pa3oM mpeodpaxarh
OKpY’KaIoIyIo cpeay. Beap Ba BaKHEHIIMX KOMIIOHEHTa OMOC(hEph —
JKUBOE BCIICCTBO W Cpela MX OOWTaHHS —  HEMPEephIBHO
B3aUMOJICUCTBYIOT MEXAY COOOH W HAXOJAITCS B TECHOM OPraHUYECKOM
eNUHCTBE, 00pa3ys LENOCTHYIO JWHAMHYECKYIO CHUCTeMy. Pas3purtue
ourocdepsl 3eMITH MOXKHO PacCMaTPUBATh KaK TOCIIEIOBATEIILHYIO CMCHY
TPEX  JTaloB:  BOCCTAHOBUTEIBHOTO,  CIA00OKUCIUTEIBHOTO U
OKHCIUTEIBHOTO.

BoccTaHoBUTENbHLIN 3Tan B pa3BuTuun buocdcepbl

Kak cunTaroT MHOTHE yd4eHble, BOCCTAHOBUTEIBHBIA 3TAIl Pa3BHTHSA
Oouochepbl HayalcsAd e€lle B KOCMHYECKHX YCIOBHSX W 3aBEPIIMICS
nosiBicHUeM Ha 3emuie rereporpodHoii Omochepbl. Ha astom srame
pa3BuTHs OHMOC(hEpbl NOSBHINCH Mallble CcQepuyecKHe aHadpoObl U
MPOKapuoThl.  (DHU3HOJOTHYECKHE  MPOIECCHl  JTUX  OPTaHHM3MOB
OCHOBBIBAJIUCh HE HAa KHCIOPOJHOM OKHCICHHH, a Ha JPOXKIKEBOM
Opoxxenuu. M3HauanpbHO B atMmocdepe 3eMild MPUCYTCTBOBAIN JIMIIbL
cienpl cBOOOIHOrO Kuciaopoaa. [Ipou3BoACTBO CBOOOJHOTO KHCIOPOIa
Hayajd IepBble opraHu3Mbl. Ho KommuecTBO KHCIOpoga ObLIO
HE3HAYNUTEIbHBIM M II0KA OH MPUBOAWI JIMIIb K OKHUCIHTSIbHBIM
IIpoLIeccaM Ha 3¢MHOM MTOBEPXHOCTH U B OKEaHe.
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IMockonbky mTepBble OpraHM3Mbl OBUIH  TreTepoTpodamu, OHH
HY)XJQJUCh B NUTaHuW. [Iumel ajia HUX CTalu paHee HAKOIUJIEHHBIE
OpraHu4€CKHMC COCAHMHCHUA, PACTBOPCHHBLIC B BOJAX IICPBHUYHOTIO
OKeaHa, TaK Kak TMepBUYHas Onocdepa orpaHIYNBAIACH BOTHON CPEIOH.
Ho xm3HP HyXnamace B [IOTIOJHHUTENBHBIX HCTOYHUKAX HSHEPTHH.
[losTOMy Ha paHHMX CTaAWSAX 3BOIIOIUH JKUBBIE OPraHU3MBI AKTUBHO
WCIIOJIB30BAJIM  pazfIMyHOro poja paguanuio. Ilo muenuro A. W
[TepenmsMana, 0COOCHHO BaKHYIO POJIh WTpajl PaIdOAKTUBHBIN KajIui,
KOTOPBIH TOTJIOMIANCSA TepBbIMHA opraHm3MamMu. [loTpeGHOCTh B Kaiwn
BIIOCIICICTBUM ~ 3aKpenwiach  TIEHETHYeCKH, XOTa Jus  Oonee
BBICOKOOPTaHM30BaHHBIX (OPM DPaJANOAKTHBHOCTh IEPECTaNa CIyXKHTh
HUCTOYHHUKOM SHEPIrUH.

[poaomkHuTETBHOCTD CYILIECTBOBAHHMS HEPBHYHON
BOCCTaHOBHUTENLHOW Onocepsl B TeoNormyeckux Macirabax Oblia
HeBelMKa. [IpyyMHa STOro 3aKio¥asack B TOM, YTO TEPBUYHBIC
reTepoTpoHBIE OpraHM3MBI OBICTPO Pa3MHOXAIUCh W, E€CTECTBEHHO,
TIOBOJILHO OBICTPO HCUEpIIadN CBOIO MHTATENBbHYIO 0Oasy. Iloatomy,
JIOCTUTHYB MAaKCHUMaJbHOH OMOMAacChl, OHH JOJDKHBI OBLTH JIHOO
BBIMEpETh  OT  Tojloja, JIMOO  TeperTH K  aBTOTPO(HOMY
(poTocuHTETIHYECKOMY) CITOCOOY TUTAHUSI.

CnabookucnutenbHbl 3Tan B passutum buocgepbl

CrabOOKHCIUTENBHBIA 3Tall B Pa3BUTHH OWOChEpsl CBS3aH C
TIOSIBJICHUEM OKOJIO 4 MIIpI. JIeT Ha3aj mporecca (hoTocuHTe3a. HoBbIi
cnoco0 muTaHug ObUT OCHOBAaH HAa TOM, YTO HEKOTOPBIE MPOCTHIE
COCIMHEHUSI 00NaNaroT CIIOCOOHOCTHIO TOTJIONMIATH CBET, €CIH B HX
COCTaBe ©CTh aTOM MarHus (KaKk B XJIOpOQmIIIc). YJIOBJICHHAS TaKUM
CHOCO0OOM CBETOBAsi SHEPTUsL MOXKET OBITh UCIOJB30BaHA IS YCUIICHUSI
peakiuii oOMeHa, B TOM 4YHCIE WU JjIs 00pa30oBaHHMS OPTraHUYECKHUX
COCIUHCHHI, KOTOPhIE TPU HEOOXOIMMOCTH MOTYT PACIICIUIATHCS C
BBICBOOOXKIICHUEM JHEpPruu. VIMEHHO TaKMM TyTEM IPOUCXOINIO
oOpa3oBaHue XJIOpohWLIa, MPUBEAIICE B KOHSYHOM MTOTE K MOSIBIICHUIO
(hoToCHHTE3a, TIO3BOJIABIICTO IMONYYaTh DPHEPTUIO0 HETIOCPEICTBEHHO OT
Comara.

Ho mepBuuHas TMOBEpXHOCTh 3eMJIHM, JHMIICHHAS CBOOOIHOTO
KHCIIopoma, oOiydaynach  yibTpaduoneroBoii  paauareir  CoirHia.
[losTomMy,  BO3MOXHO, TiepBble  (DOTOXUMHYECKHE  OPTaHH3MBI
WCTIONB30BAIT  PAIHAIIAI0 YIBTPadHUOIETOBONH YacTH CHeKTpa. ToJbKO
Mmocje BO3HMKHOBEHHS O30HOBOTO JKpaHa (B CBSI3M C TOSIBICHUEM
CBOOOTHOTO KHCJIOPO/ia KaK MOOOYHOTO MPOJYKTa TOTO e (POTOCUHTE3A)
aBTOTpO(HBIC ()OTOCUHTE-3UPYIOIIUE OPTAHU3MBI HAYaIHM HCIIOJIb30BaTh
M3ITyYeHHE B BUJMMOMN YaCTH COJTHEYHOTO CIIEKTPa.

HoBprit crmoco0 muTaHus CHocoOCTBOBal OBICTPOMY PAaCCEICHHIO
OpPTaHM3MOB HOBOTO THIIA Y TIOBEPXHOCTH TICPBHYHBIX BOJIOEMOB.
OxazaBimmch 0oee TPUCTIOCOOTCHHBIMH, OHU BBITCCHIUIM IIEPBUYHBIC
rerepoTpoHbIe OpraHu3Mbl. MOXHO TpeArnonaraTb, 9T0 B PaHHEM
OKeaHe
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nia Oopp0a MeXAy TepBUYHBIMH W BTOPUYHBIMH OpPTaHU3MaMH,
3aBepIuMBINasicss nodenoi aBTotpodoB. HemanoBakHbIM (hakTOpoM B
9TOM OOphbdEe cTalmo TO, YTO aBTOTPO(BI B KauyeCTBE OTXOIOB CBOEH
JKHU3HENISSITEIILHOCTH BBIICISUIA CBOOOJHBIM KHCIIOPOJ, KOTOPBIA CTal
CMEPTENTLHBIM SIJIOM JIJISl IEPBUYHBIX TeTePOTPOQOB.

[epBbIMU aBTOTPOGHBIME OpPraHU3MaMU, OYEBUIHO, ObLITH IIHAHEH,
a 3areM 3eieHble Bojopocid. OCTaHKM WX HAaXOAAT B IOPOAAX
apxerckoro Bo3pacra (0KoJio 3 MJIpA. JIeT Hazaxn). B To BpeMs, 04eBHIHO,
CYIIIECTBOBAJIO MHOXKECTBO  BHJIOB  BOJIOPOCNICH, Kak CBOOOIHO
TUIABAIOLIMX B BOJE, TaK M NPHUKPEIUIEHHBIX KO JHY. XOTS CBOOOMHBIN
KHCJIOPOJT U OBUI SIIOM JUIS TIEPBUYHBIX a3pO0OB, HE BCE OHM IOTUOJIH.
HexoTopeie ocTanmuch xuth B 00J0Tax, rae He ObUIO CBOOOIHOTO
Kuciaopona. Tam, MUTasch, OHM BBIICISUIM MeTaH. HekoTopwle ke
MEPBUYHBIC OPraHU3MbI CMOIJIM TIPUCIIOCOOMTHCS K KUCIOPOHOMN
aTtMmocdepe.

IMapanmnensHo ¢ 3TUM Imen mpouece (GOpMHPOBAHHS JYKApPHUOTOB.
[IpokaproThl — MPOCTHIC, BBIHOCIUBBIC M MPAKTHYCCKU OCCCMEPTHBIC
OpPraHu3Mbl — YCTYMAIN MECTO CMEPTHBIM dyKapuoTam. [IpokaphoThl,
o0amaBIe BBICOKOW BapHaOEIHLHOCTBIO, CITOCOOHOCTBIO K OBICTPOMY
Pa3MHOXCHUIO, JIETKO MPUCIOCAOIMBAINCH K MEHSOIIHMCS YCIIOBUSM
Cpellbl, CYIIECTBOBABIIUM B TEpBbIC Mepuoabl uctopud 3emim. Ho ¢
(hopMupoBaHHEeM KHCJIOPOIHOMH aTMoCQepsI YCIIOBHS
CTaOWIM3UPOBAJIMCh, M B OTHX HOBBIX YCIOBUSX HYXHBI OBUTH
OpraHM3Mbl HOBOT'O THIA, MPUCIIOCOOJICHHBIE K HUM. HyxHa Obutla He
TeHETHYEeCKass THOKOCTh, a TCHETUYECKas CTaOWIbHOCTh., JyKapHOTHI
MOSIBWJIMCH K KOHITY BTOPOTO ATara pa3BuTHs Ouochepsl 3eMiu.

PaccmoTpeHHBIe npoliecChl COCTABMIIM COJEP)KaHUe BTOPOTO dTara B
ACTOpUH  pa3BUTHSA  OWocdepbl 3eMiHM, MPOIODKABIIETOCS 00
3aBEPIICHUS] OCAJIKOHAKOTUICHHS TOJIOCYAThIX JKENE3UCThIX (opManuit
mokeMOpust mpumepHo 1,8 Mipa. jer Hazan. Takum oOpa3om, 3TOT
Mepuol B HCTOpUM OWOCQepbl 3aHMI TIOYTH TIOJIOBHHY BCEH
TEOJIOTHYECKON MCTOPWH TUTaHETHI. J[elo B TOM, YTO XOTS CBOOOIHBIM
KHCJIOPOJT W TOSBISUICS B 3HAYUTENBHBIX KOJIMYECTBaX, HO OH
pacxojioBaJicsi He Ha 00pa3oBaHue aTMoc(ephl, a Ha OKUCIICHUE XKelle3a,
CEPHUCTBIX COSAVMHCHUHN U JIPYTHX MOJUBAJICHTHBIX METALIOB. [Ipu 3TOM
OKHCJIBI JKeJIe3a OCaXIAINCh, 00pa3ys mnosocuareie dopmanuu. TobKo
Mocjae OCBOOOXKICHMS OKeaHa OT JKejle3a W JIPyTUX METaUIoB
KOHIICHTpAIIMs KKCIOpOoJia B aTMOC(epe cTajia pe3Ko BO3pacTaTh.

B ectectBo3HaHMU CylecTBYeT MoHsATHE «To4kH [lactepay — Takoi
KOHIICHTPAIMU CBOOOJTHOTO KHCJIOPOJia, MPU KOTOPOH KHCIOPOIHOE
IBIXaHWe CTaHOBUTCA Ooyee 3¢ dekTuBHBEIM (mpuMepHo B 50 pa3)
crocoOoM HCIOIR30BaHMs BHeMTHeH sHeprun CoJHIIA, 4eM aHadpoOHOe
OpokeHHE. DTOT KPUTHYECKHH ypoBeHh mnpuMmepHo paBeH 0,01 or
COBPEMEHHOTO TTOKa3aTels coJiepikaHus Kuciopoaa B arMocdepe. [locie
nepexoJia uepe3 Touky [lactepa mperMyIecTBoO B €CTECTBEHHOM O0TOOpE
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MOJTYYar0T OPraHU3MbI, CIIOCOOHBIE K KUCIOPOIHOMY AbIXaHui0. C 3TOro
MOMEHTAa HAYMHAETCS TPETUH 3Tal B IBOJIOIMH OHOChepbl 3eMITH.

OkncnuTtenbHbIM 3Tan B 3BoNOLMK 6nocdepsl

Tpetuit oTan 3Bomtou Ouocdepsl CBsI3aH C pa3BUTHEM (OTOABTO-
TpodhHOH Guocdepst 3emiu. C 3TOro MOMEHTa KOJIMYECTBO KUCIOPO/aa B
aTMocgepe Hayauo pe3Ko MoBkiIaThes. Eie B mpoteposoe (2,6 mupa. —
570 MuH. JIeT Ha3aa) SYKAPHOTHl Pa3lENWINCh Ha PACTUTEIBHBIE U
JKUBOTHBIE  KJIETKM. bonbliedl 4yacTed  pacTUTENBHBIX  KIIETOK
UCTIONB30BaJIca PoTocHHTE3. biarogaps 5ToMy KOHIEHTpaLus KUCI0poaa
B arMocdepe Bo3pacTana, U ero yKe CTajio XBaTaTh JJIS NPOILECCOB
neixaHus. Torma ke B OKeaHe MOSBHIINCH TMEpPBbIE MHOTOKIJIETOYHBIE
OpTaHU3MBI.

Oxomo 400 murH. et Hazanm (KOHEI OpJAOBHKAa — HAdYajao CHITypa),
KOT/Ia KOHIIEHTpamus CBOOOJHOTO KHCIIOpoaa B aTMocdepe IOCTUTIIa
10%, BO3HMK O30HOBBII AKpaH, MPEIOXPAHSIONINNA KABOE BEIIECTBO OT
JKECTKOTO W3IYUYCHHS, U JKU3Hb BHINLIA U3 MOpA Ha cyury. Kak Tonbpko
3TO CIIyYHJIOCh, PE3KO BO3pOCIa HHTEHCUBHOCTD peakuuii OTOCHHTE3A,
a cleoBaTeNbHO, U MOCTYIJICHHE KHUCIOopoaa B aTMocdepy. Beero 3a
100 MiH. 7T KOHLEHTpalus KHCIOpPOAa JOCTUTIA COBPEMEHHOTO
3HaueHus B 21%. Ilocne storo cocraB arMocepbl NpaKkTHYECKH HE
MEHSUICS JI0 HAIIUX JTHEH.

Bexon km3HM Ha Cylly OOYCIOBHJI PE3KOE YBEIHMYCHHWE MAacChl
JKuBOro BemrecTBa. (Macca >kuBoro BemiectBa cymm B 800 pa3 Gobire
OomoMaccel okeaHa.) OTHOBPEMEHHO >XM3HL NPOHHKAJa BCE TIIyOXKEe B
OKeaH, OCBamBas Bce Oompiie TTyOnHbl. HazeMHBIE pacTeHns, oTMHUpas,
TIOJIOYKMIIA HAavyallo 00pa3oBaHMIO YIIis, He()TH, Ta3a, TOPIOYHNX CIIAHIIEB.
Cranm MeHSAThCS OMOT€OXUMHUYECKHI KPYroBOPOT 3neMeHToB. [Ipu atom
CHIDKAJIaCh POJIb OCHOBHBIX IOPOJ, W B 3€MHOH KOpEe BMECTO MarHus,
KaJIbIIUsl, Keje3a OOJNBINYH POJIb CTald Wrparh KPEMHUH, HATpUH,
amoMuHui, kamud. Taxxke Onmaromaps ACATEIBHOCTH  JKHBBIX
OpPTaHU3MOB PE3KO BO3POC KPYroBOPOT KHUCIOPOJA M YIIIEKHCIOrO Tas3a.
OTH TIPOLIECCHI, a TaKXKE MOCTCIICHHOS CHIKCHUE YPOBHS paaualiuu
CTHUMYJUPOBATIM U YCKOPSUIM YCJIOKHEHHE >KUBOTO BEIECTBA, BEIH K
MOSIBJICHUIO HOBBIX, 00JIee BHICOKOOPTaHH30BAHHBIX BUJIOB.

Tak, Ha cyme TmOSBHINCH TMANOPOTHUKH, XBOIIH, CEMEHHBIC
ManopOTHUKY. Pa3BuTHe Ha3eMHOW paCTHUTEIBHOCTH W 00pazoBaHME
MOYB CO3AJ¥ TPENNOChUIKH /ISl BBIXOAA Ha TTOBEPXHOCTh KOHTHHEHTA
KUBOTHBIX. B  pe3ympTare »BONIONWM PACTHTENBHOTO MHpa B
Me3030#cKoi 3pe (okos0 200 MITH. JIeT Ha3ax) BOSHHUKIIH JIeca XBOMHBIX U
[IBETKOBBIX pacCTEHUH.

dopMupoBaHue U pa3BUTUE OMOCHEPHI MPEACTACT KaK YepeIOBAHUE
ATAINlOB 3BOJIIOIUH, TPEPHIBAEMBIX CKAaYKOOOpa3HBIMH IEpPEeXOoJaMu B
KaueCTBEHHO HOBBIC COCTOSIHUS, B PE3YJILTATE YeTr0 00Pa30BhIBAINCEH BCE

270



0oyiee CIIOKHBIE W YIOPSJIOYCHHBIC (DOPMBI JKMUBOTO BellecTBa. B
ucTopun Ouochepsl OBIBAIM BPEMEHHBIC OCTAHOBKH MPOTPECCHBHOTO
pa3BUTHUSL, HO OHM HUKOIJAa HE MEPEXOAWIH B CTAaAUIO0 ACTPaJAIliH,
MOBOPOTa DPAa3BUTHs BCIATH. UTOOBI yOemUTBCS B STOM, JOCTaTOYHO
MTOCMOTPETh HAa OCHOBHBIE BEXH B HCTOPUH Pa3BUTHUS OMOC(eEpHI:

* TMOSBIICHNE MMPOCTEHUIINX KIIETOK-TIPOKAPHOTOB;

* MOSABJICHWE 3HAUUTEIHHO OOJlee OPraHM30BaHHBIX  KJIETOK-

9YKapUOTOB;
* 00BenMHEHHUE KJIETOK-3YKapHOTOB c 00pa3oBaHHEM
MHOTI'OKJIETOYHBIX OpraHU3MOB, (hyHKIIMOHAJIbHAS

muddepeHnmays KJISTOK B OpraHu3Me;

¢ IOABJICHHUE OPraHu3MOB C TBEPAbIMU CKCJICTAMH U (bOpMI/IpOBaHI/Ie
BBICIIIUX KUBOTHBIX;

* BO3BHUKHOBCHHE Y BBICIIUX JKMBOTHBIX DAa3BUTON HEPBHOM
cucteMbl ¥ (OpPMHpPOBAaHME MO3ra Kak opraHa coOopa,
cUCTEeMaTH3alli, XpaHeHWs WH(pOpMAIMKM W YIPaBJICHUS Ha ee
OCHOBE TTOBEJICHHEM OPTaHU3MOB;

* (hopmHupoBaHHEe pa3yMa Kak BhICIIEH GOPMBI AEATETHHOCTH MO3Ta;

* 00pasoBaHKEe COIMAITEHON OOIIHOCTH JIFOCH — HOCHTENEH pasyma.

BepmmHoit HanpaBiieHHOTO pa3BUTHA OHOC(EPHI CTANO MOSIBIICHHAE B

Hell denmoBeka. B xome oBomommm 3eMiIi HA CMEHY T'€0JIOTO-
OMOJIOTUYECKOW 3BOJIIOIUKM TPUIICT TEPUOJ] COUUAILHON HSBOJIOINY,
KOTOPBII MPHHEC caMble KPYITHbIE M3MEHEHUs B Ouocdepe 3emi, BO
BCEM O0JIMKE HallleH TUIaHETHI.

10.6. lNosiBneHne LapCTB PaCTEHUN U XXUBOTHbIX

B mpomecce ¢opmupoBaHuss OHOC(Epbl IYKApHOTHI  €IIe B
npomepo3oe Pa3IEIWINCh Ha PACTHUTEIbHBIC M JKUBOTHBIC KIIeTKH. Kak
cuMTacT OONBIIMHCTBO OHOJOrOB, HX CIEAyeT pa3iuyarb. 1) IIo
CTPYKTYpE KIETOK M HX CIOCOOHOCTH K POCTY, 2) CIIOCOOY MUTaHHs, 3)
CIIOCOOHOCTH K JBIDKCHMIO. IIpH 3TOM OTHECEHHE JKHBOTO CYIIECTBA K
TOMYy WIH HHOMY IIapCTBY CJEIyeT IPOBOAMTH HE II0 KaXIOMY
OTJICTPHOMY OCHOBAaHMIO, a II0 COBOKYITHOCTH BCEX TpEX IPU3HAKOB,
ITOCKOJIbKY MEXAY PACTCHUSMH H KHBOTHBIMH CYIIECTBYIOT IIEPEXOIHEIE
THIIBI, 00JIaIal0NIe CBOMCTBAMU KaK PACTCHHM, TaK W JKMBOTHBIX. TaK,
HaInpuMep, KOpalTbl, MOJUTFOCKH, PEUHbIC TYOKH BCIO JKH3HB OCTAFOTCS
HETIOJBI)KHBIMH, KaK PacTeHHs, HO IO JIBYM JAPYTHM IIPU3HAKAM HX
OTHOCST K >KMBOTHBIM. CYIIIECTBYIOT HACEKOMOSITHBIC PACTECHHS, KOTOPHIC
[0 CIIOCOOY IMTaHUS OTHOCATCS K JKMBOTHBIM. ECTh Takike >KHBBIC
OpPraHM3MBI, KOTOPBIE IMUTAIOTCS, KaK PAcCTCHMS, a IBUTAIOTCA — Kak
JKUBOTHBIC. B HacTosmiee Bpemsa Ha 3emite cymiectByeT 500 ThIC. BUIOB
pacteHuii 1 1,5 MITH. BUIOB )KUBOTHBIX, B TOM YHCJI€ TIO3BOHOYHBIX — 70
TBIC., NTHI] — 16 ThIC., MiIEKOnTUTAIOMMX — 12 540 BUIOB.
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O6Gpa3oBaHue 1 pa3BuTUE pacTeHUNn

PacturenbHble  KJIETKM  TMOKPBITBI  KECTKOM  LIEJUIIOJIO3HOU
000J109KOH, KOTOpas, C OJHOH CTOPOHBI, 3all{IIaeT WX OT
HEOJIaTONIPHUATHBIX BO3ICHCTBHN OKPY)KAIOIIEH Cpelpl, HO C ApYyroi
CTOpOHBI, HE JaeT UM CBOOOJHO TIEpEeMElaThCcsi B IMOMCKaX IHIIH.
DBOTIOIHS PACTUTEIBHBIX KJIETOK ObLiIa CBSI3aHA C COBEPIIICHCTBOBAHUEM
npoiiecca (OTOCHHTE3a, JaBaBIIET0 UM BCE HEOOXOIUMBIC MUTATEIBHBIC
BelllecTBa. TeM HE MEHee, CpeAu PacTeHUW CYLIECTBOBAJIM HE TOJBKO
aBTOTPO(]BI, HO U TeTe-pOoTPOQBI, B3AUMHO JOMOTHSBIINE APYT APYTa.

CaMbIMU NEPBLIMHU PACTCHHUAMH Ha IIJIAHCTC 6I)IJ'H/I OJHOKJICTOYHBIC
BOJIOPOCIM pa3HbIX TuUMOB. OHW MPHUIUIM Ha CMEHY Oe3pa3ieibHO
TOCTIOAICTBOBABIINM  MPOKAPHOTAM: CHHE-3€JIEHBIM  BOJIOPOCIAM |
Oaxrepusim. Ha Bomopocnsix mpupoma BIepBEIE OIMpoOOBaia IOJIOBOE
pasMHOkeHue, T.e. cnusaue JIHK AByX WMHAMBUAOB C TMOCIEIYIOIIUM
nepepacipeieliecHHeM TEHETHYeCKOr0 MaTepHana, BCIEACTBHE Hero
MOTOMCTBO TIOJyYaeTcs IIOXOXHMM Ha CBOMX pOAWTENEH, HO He
WIEHTUYHBIM M. DTO cOOBITHE TPOU301LI0 0K0J0 900 MITH. JIeT Ha3af,.

3arem, 700—800 wmmH. J5er Ha3ad, TMOSIBWINCH IIEpBbIC
MHOT'OKJICTOUHBIC OPTaHU3MBI, TAKXKE OTHOCAIIUECS K BOJOPOCISIM —
OOITUPHOW TPYIIIE HU3IIUX BOIHBIX PACTCHUH, COJCPKAIINX XJIOPODIILT
U BbIpa0aThIBAIONIMX OPTaHUYECKHE BEUISCTBa MyTeM (HOTOCHHTE3A.
HMeHHO Ha 3TH BOJOPOCIIN MPUXOIUTCS HAHOOJEee JIUTCIBHBIN ATall B
pa3BUTHUN 3€JEeHBIX pacTeHwidl. OHH XK€ CBHITPall POJb THUTAHTCKOTO
reHepaTopa CBOOOTHOTO KHUCIOPOIa B aTMOCdepy 3eMITH.

CoOBITHEM OTPOMHOM BaKHOCTH CTal 6bIXO0 PACMEHUUl HA CYUL,
COBEPIIUBIIHICS B CHIType, 0KoJto 400 MiTH. J1eT Ha3am. DTOT GakT cTal, B
CBOIO O4Yepellb, MPEANOCHUTKON Ui BBIXOJAa HAa CYIIy JKHBOTHBIX.
Cunraercsi, 4To emle J0 MAacCOBOTO BBIXOJA PAaCTeHWl Ha CyIly B
OTIENBHBIX MECTaX MOABSUINCH JIOKAJTBHBIE YYACTKH JKM3HU. TaKkuMu
«OCTPOBKaMMy JKU3HU MOTJIU CTaTh MOOEPEkKbs MEITKOBOIHBIX 3aJIMBOB U
JaryH, MECTa, TJe BOJAa MEPUOJMUCCKU OTCTYyIMaja, OCTAaBIIAS PACTCHUS.
HMeHHO Tak MOSIBIIIUCH PACTCHUS, HUKHSS YaCTh KOTOPHIX HAXOAMIACh
B BOJI€, 4 BEPXHSISI — B BO3AyXe, NOJ npsiMbiMu ydamu CounHia. 3atemMm
pacTeHUs1 CMOTJIM Pa3BUTh KOPHEBYIO CHCTEMY, KOTOpasi MO3BOJISIA UM
UCTIOJIb30BATh TPYHTOBBIC BOJIBI.

B HOBBIX ycnoBusX (DOTOCHHTE3 CTAaHOBHUICS OOJiee COBEPIICHHBIM,
TaK Kak COJHEYHAs OJHEpPrus He Toriomanack Bomod. YtoObl
3aIIUTUTECS OT BBICHIXAHUS, PACTEHHSM TIPHUILIOCH CHOPMHPOBATH
BOCKOBHJIHYIO BOZOHETIPOHHIIAEMYTO 0005109Ky. Kpome Toro, mpousornia
TIEPECTpPOiiKa OPraHW3MOB, B HUX TOSBWINCH HOBBIE OpTaHbl W TKaHH,
M3MEHWINCh CMOCOOBI Pa3MHOXKEHUS, pacTpoCcTpaHeHusi W T.I. Taxum
00pa3oM, B pacCTUTEIBHBIX OPraHW3Max IOSIBIJINCH KOPEHb, CTEOEIb,
JIUCT, MTPOBOJISIIIME CUCTEMBI, [IOKPOBHBIC TKAHHU.
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[epBpiMH Ha Cymly BBHIIUIM 7CUIOQUMbI — CIIOPOBBIE PACTEHMU,
MOXOXKKME Ha IUIayHbl. Y HHX ellle He ObUI0 KOpPHEeH M MOYTH He ObLIo
JINCTBEB. HCI/IJ'IOd)I/ITI)I COCTOAJIM U3 OJIMHHBIX BETBAIIUXCA 3CJICHBIX
cTebrell M TOKPBIBAIM BIAXKHYIO MMOYBY CYIIH HACTOSIIMMH 3€JI€HBIMH
KOBpPaMH.

C mosiBIEHWEM MX08 W HANOPOMHUKOS KOIUYECTBO KHCIOpOJa B
atMocdepe 3HAYUTENHFHO YBEIHUYMWIOCh. Kpome Toro, B Tieproj; CBOETO
paciBeTa MX{ M TATIOPOTHUKHU CO3/IATHA OOIBIIOE KOMUYECTBO MUIIEBBIX
BEIIECTB, HEOOXOAMMBIX I BO3HHUKHOBEHHUS W PA3BHUTHS CYXOITyTHBIX
MO3BOHOYHBIX XKHMBOTHBIX. B 3TO ke BpeMsi (I1eBOH, KapOOH M TIEPMCKHIA
nepuogsl — 400—230 MiIH. JeT Ha3aa) HAKAIUIMBAE€TCSl OrPOMHOE
KOJIMYECTBO KaMEHHOTO VI, MOSBILIIOTCS conocementvle pacteHus. C
3TOr0  MOMEHTa TIOBEPXHOCTh  MAaTEPUKOB  CTala  NPHOOpETaTh
COBPEMEHHBIH O0JIHIK.

B me3030¢ (oxomo 200 MuTH. JIST Ha3a.) MIUPOKO PACHPOCTPAHSIOTCS
XBOWHBIE, INKAOBEIE, a B MeJIoBOH meproxa (okoso 100 MitH. et Ha3am)
TIOSIBIISIIOTCS  YBemKosvle pacmerus. 1losiBIEHNE IBETKOBBIX PaCTEHHUN
CTHMYJHPOBAJIO PACIBET HACEKOMBIX, HTPAIOIINX 3HAUYUTEIHHYIO POJIb B
WX OTBUJICHHN.

[locne oTOoro mWCTBEHHBIE Jieca CTald COCYIIECTBOBaTb C
MTOSIBUBIIIAMUCST PaHEe XBOWHBIMHU JIECAMU, JIABIIUMH, B CBOIO OYEpE[b,
MIPUIOT NAIOPOTHUKAM, OOSIIMMCS OTKPBITOTO COJHIIA. Takum o0paszom,
B COBPEMEHHOM PACTUTEIIEHOM MHPE HApsIy C BRICOKOOPTaHU30BaHHBIMHU
pPaCTCHUSIMUA COXPAHWIUCH MPEICTABUTENN 00JICe PAaHHUX 30X, KOTOPBIX
MOKHO Ha3BaTh «KUBBIMHU UCKOTIAEMBIMUY,

OG6pa3oBaHue U pa3BUTUE XKUBOTHLIX

’KuBoTHas KII€TKa B OTIMYHE OT PACTUTEINBHOW MMEET DIaCTHIHYIO
000JI0YKY M TIOSTOMY HE TepSeT CIIOCOOHOCTH K MEPEIBIDKEHUIO. TaKuM
00pa30oM, JKMUBOTHBIE KJIETKH UMEIOT BO3MOKHOCTh aKTHBHO HCKaTh cede
nuiy. OBOJIOIMS — JKMBOTHBIX  KJIETOK I[UIA B HAlpaBICHUU
COBEPILCHCTBOBAHUS  CIOCOOOB HMX TMEPEABMKEHHS W  CIIOCOOOB
TIOTJIONIEHHS M BBICIICHUS KPYITHBIX YacTHUI uepe3 00oouky. CHavana
MUINEH CITy)KWIM KPYIHBIE OpraHuYecKue (parMeHTh, 3aTeM KYyCKH
MEpPTBOWM TKaHW W, HAKOHEI], MOTJIONICHUE M TepEeBapUBaHHUEC IICIBIX
OpraHuU3MOB, CBOWCTBEHHOE XHWIHUKaM. FX mosBiIeHHe pe3Ko
MHTEHCH(DHUITMPOBAJIO €CTECTBEHHBIA 0TOOD.

[lepBble MPUMHUTHUBHBIE MPENCTABUTENH XKHUBOTHOTO IIAPCTBA BEAYT
CBO€ Ha4yaJlo0 OT OJHOKJIETOYHBIX [MPOCTEHUIINX  OPTaHU3MOB,
OTIENUBIINXCA OT OOIIero CTBojia ¢ pacTeHusiMH. K coxkaneHuro, Mbl
MOYTH HUYETO HE MOXKEM CKa3aThb O HUX, TaK KaK HX HCKOIAeMbIE
OCTaTKM TIPAaKTHUYECKH He coxpanuwiuch., Cyas 1o BceMmy, IEpBbIC
MPEJCTABUTENN KUBOTHOTO MHpa WMEIH OOI(Ue TPU3HAKH C
OJHOKJICTOUHBIMH 3€JIEHBIMH BoJOpocisamMH. IlomoOHble OpraHu3MBI
(pamuonspun) U CEroiHsl COCTABISIOT 3HAYUTEILHYIO YacTh IUIAHKTOHA
MOpEH U OKEaHOB.
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Bo3HUKHOBEHHE JKMBOTHOM KIIETKH OBLIO CBS3aHO C MEPEXOJ0M K
rerepoTpoHOMy croco0y muTaHus. Ho OH el MoCTerneHHO, MOITOMY
CYIIECTBOBAJIM U MPOJIOIKAIOT CYIIIECTBOBATH MIEPEXOIHBIC (POPMBI MEXKITY
pacTeHMsSIMA 1 KMBOTHBIMH. Cpelli HIX — >KTYTHKOHOCIIBI, KOTOpPBIE, KaK
JKHBOTHBIE, 00JIAal0OT XKTYTUKAMH — OpPTaHaMH TTePEIBIKCHMS, a KaK
pacTeHus — aBTOTPOGHBIM MJIM CMEMIaHHBIM CIIOcoO00M muTanus. Tak,
HaIpuMep, W B HAIIA JHHU CYIIECTBYET 3BIJICHA 3eJIeHas, KOTopas MpH
XOPOIIIEM OCBEIICHUH M HAJTUYHH MHUHEPAJTBHBIX BEIECTB B BOJIC BEICT
ce0sI Kak TUITMYHOE pacTeHue. Ho B TeMHOTE Wit pH HeOIarompHusTHBIX
YCIIOBUSIX OHA TEpsieT XJOPOPHLT M TMOAOOHO YKUBOTHOMY HAuUHACT
yCBaMBaTh U3 PacTBOPA OPraHUYECKUE BEIICCTRA.

Kak m y pacTeHmii, BaXHCHIIIMM 3TalioOM B SBOJIIOIUN YKUBOTHBIX
CTAJI0 TOSBJICHUE MHOTOKJICTOYHBIX opraHu3mMoB. Ckopee Bcero,
MEPexol K MHOTOKJICTOYHOCTH OBUT OCYIIECTBICH Yepe3 KOJIOHUW, B
KOTOpBIE OOBEAMHSINCh HEKOTOPHIE OJHOKIETOYHBIC OpPraHH3MBbL
Brauaie Bce KJIETKH B TaKUX KOJOHHSAX OBUTH OJWHAKOBBIMH, HO 3aTE€M
Havdamack uX auddepeHnranus B COOTBETCTBUH C BBHITIONHICMBIMHU
¢byHKOUAMHA.  MaccoBoe TIOSBJICHHEC MHOTOKIIETOYHBIX — KHBOTHBIX
MPOM30ILI0 B mo3gHeM KkKemOpmu. Cyas 1o BceMy, 3TO ObLIU
MHOTOYHCIICHHBIE ~ MOPCKHE  OCCITO3BOHOYHBIC  OpPraHU3MbI ~ —
MEIy30I000HbBIE TUTaBaONTHe (POPMBI, KHUIICUYHOIIOJOCTHBIEC, MOPCKHE
YCPBH.

JlanpHeHIass 3BOMIONMS MHOTOKJICTOYHBIX OPraHU3MOB IIJIa B
HAIPaBJICHHH COBEPIICHCTBOBAHUSA CIIOCOOOB HX IEPEABIKCHUS,
JbIXaHHUs, JTyYIlIei KOOPAHHALIMK ACATSIbHOCTH KIIETOK U T.1.

Ha cnenyromyio cTymeHb B CBOEM pPa3BUTHH JKMBOTHOE IIAPCTBO
MOJHSJIOCH C TMOSBIICHHEM TBEPABIX dYacTell Teda — paKkOBHH M
BHYTPEHHET0 CKelleTa. B KeMOpHMCKHX MOpSX OBLIM pPaKoOOpasHEIC,
TyOKH, KOPaJUTbl, UTJIOKOYKHE, MOJUTIOCKH, TPUJIOOUTHI. TBEpabIi CkeleTr
CIYXWJI OIOPOM AITHM OpraHu3MaM, CIOCOOCTBOBAJ YBEIWUYCHHUIO WX
pasMepoB, Jenall X Oollee MPOYHBIMH, 3aIHINAT OT (PU3HIESCKHUX
noBpexxaeHuid. Kpome Toro, TBepplii CKEJIET MOT CIIYXKUTH 3aIllUTOM OT
XUITHAKOB, KOTOPHIE MTOSBHIINCH OKOJIO 450 MITH. JIeT Ha3aI.

Oxkogo 500 MIIH. JIeT TMOSBWINCH MEPBBIE NO3B0HOUHBIE HCUBOMHDIE.
D10 HamOoJiee BBICOKOOPTaHM30BaHHAs, OOIIMPHAsS W Pa3HOOOpa3Has
rpymmna JKUBOTHBIX, BKITIOYAFOIIIAs pBIO, 3eMHOBOJIHBIX,
MPECMBIKAIOIIMXCS W MICKOIMTAIOMMKX. IlepBble  MO3BOHOYHBIC
MOSIBUJINCH B BOJI€ — UMM ObUIH PBIObI. COBpEMEHHBIC PHIOBI ICIIATCS Ha
JIBa OONBIIMX Kilacca — XPSIMIEBBIX M KOCTHCTBIX. K XpsIeBbIM
OTHOCSTCS aKyJibl U CKaThl. HekoTophie BHIBI aKyJl MOSBHINCH €I B
neBoHe, okomo 400 MIH. JNeT Hazaa, W C TEX IOp HE MEHSJIUCK.
Koctrerbix pei®O ceromHs OOJBIIMHCTBO, OHH IIPEOONaalOT B
COBpEMEHHBIX BomoeMmax. [l KOCTHCTBIX PBIO XapaKTepPHO HATHIHE
TTABATEIIHHOTO Y3BIPS, PETYIHPYIOMIETO TIYOUHY MX ITOTPY>KCHIS.

Cremyromuii mar B SBOJIIONWU >KHBOTHBIX CBS3aH C ITOSBIICHUEM
0805IKOOBIUAUX PbIO, HKUBIINX B TIEPUOINYECKU BBICHIXABIINX BOJAOCMAX.
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Jlerkne mnomoraayd WM BBDKUTHL B Nnepruoabl 3aCyxu. B nHamm JHHA
COXPaHMJIOCH JIMIIb TPU BWJAA TakWxX pbi0. HekoTopwle MpecHOBOIHBIC
JBOSIKOABIIIANINAE PBHIOBI Jald HAayajo 3eMHOBOOHbIM, KOTOPBIE MOTYT
JANIeKO0 yXOJWTh OT TPUPOTHBIX BOJOEMOB, HO JUISI Pa3MHOXKEHUS
JOJDKHBI BO3BPAIIATHCS B BOAY. DTO MPOU3OIIIIO B IEBOHE.

Tornma >xe, 0O4eBHIHO, TIOSBUIINCH TIEPBBIE HACeKOMble. Y HHUX POIb
KapKkaca WrpaJl HE BHYTPEHHHWH CKeJeT, a HapyXKHas XHUTHHOBas
obomouka. Kpome TOro, HacekoMble OONAmarOT CJIOXKHOH HEPBHOMH
CUCTEMOH, C OOMNBIINM KOJIMYECTBOM OTHOCHUTEIBHO CaMOCTOSTEIBHBIX
HEPBHBIX LEHTPOB. B MX XM3HU OONBIIYIO POJIb MTPAIOT BPOXKICHHBIE
peakiuu (y MO3BOHOYHBIX — HJICT pa3BUTHE OJIOBHOTO MO3ra, YTO JIaeT
BO3MOKHOCTB TIpeo0IaiaHus YCIOBHBIX pediiekcoB Hajl 6€3yCIOBHBIMH).
[penkn HACEKOMBIX, TAYKOB M CKOPITOHOB BBILIIM Ha CYITy Cpa3y BCie[
3a pacTCHUSIMHU.

BbIXoA JKMBOTHBIX Ha Cymry OBIT CBS3aH C  CEpPbE3HEHIIMMHU
n3MeHeHusMHu ux GopM. Beap Ha cymie Bec Ten Ooublie, 4eM B BOJE, B
BO3/IyX€ HE COMACPIKUTCS MHUTATENbHBIX BEIECTB, KOTOPHIE €CTh B BOJAE B
pacTBopeHHOM BHme. Kpome Toro, Bo3myx oOmamaer WHOH CBETO-
3BYKOIPOBOAHOCTHIO, a KOHIIEHTPAIHUS KUCIOPOJa B HEM BHIIIE, YeM B
Boze. Takum 00pa3oM, KM3HP AOJDKHA ObLIa aJanTHPOBATHCS K HOBBIM
YCIIOBHSIM, BBIpabOTaB COOTBETCTBYIOIIME TpHcrocoOneHus. [lepBeivu,
MTOJTHOCTHI0 TPUCTIOCOOMBITUMHUCS K YCJIOBHSIM CYIIH TTO3BOHOYHBIMH,
cranu penmunuy. VIX sina ObUIM TOKPBITBI TBEPAOH CKOPIYIIOW,
MpEeI0TBpAIAIOIeH BBICHIXaHHUE, U CHAOKEHBI HEOOXOANMBIMHU 3ariacamu
MUIM ¥ KUCIIOpoaa IJisl pa3BUTHs 3MOpuoHa. [lepBbie penTuinum ObLTH
MOXO0XH Ha HeOonbmux smepull. OHM Havald aKTHBHOE 3aBOCBAHUE
cymu B KapOoHe (350—285 mun. jer Haszang). B mepmckom mepuone
(285—230 mutH. JIeT Ha3a/1) OHU MOJHOCTHIO MTPe00IIa 1Al Ha CYIIIE.

Meso3zotickas 3pa (230—67 MIIH. JIeT Ha3am) TakXKe MPOXOIUT II0T
BJIACTBIO DENTIUINHA, CPEeAW KOTOPBIX OBUIM KaK XWIHWKH, TaK U
TpaBosimHble. B TpmacoBom mepmoae (230—195 wum. mer Hazanm)
TIOSIBUITUCH TMHO3ABPHI, Pa3Mephl KOTOPHIX CHIIBHO BapbUPOBAJIMCH — OT
MEJKUX JKMBOTHBIX, BEJMUMHON C KOMIKY, 10 30-METPOBBIX THTAHTOB,
Becsmux  40—50 1. JlMHO3aBpHI JKWIM Ha CyIle (THpaHO3aBPEHI,
WTyaHOJIOHBI, CTEr03aBphl, TPUIIEPATOICH U JIp.), B BoAe (OpOHTO3aBpHI,
JUIUTOJJOKM, HWXTHO3aBPbI, IUIE3M03aBphI), B BO3Ayxe (ITEpO3aBpEHI,
NITEPOJAKTHIIN).

B ropckom nepuone (195—137 miH. neT Ha3a/1) OT OJHOW W3 BETBEH
peNnTHINH MOSBUIMCH nmuysl, KOTOpbIX T. ['eKciu, B cuily UX pPOJCTBA C
PENTUWINSAMH, Ha3Ball «B3JICTCBIIUMH PENTHIHSIMW). [ITHIBI, Kak u
penTuInY, HECYT sIiilia, HO B MEHBIINX KOJMYECTBAaX, OHU 3a00TATCA O
CBOEM TIOTOMCTBE W MMEIOT TOCTOSHHYIO BBICOKYIO TEMIIEpaTypy Tela.
[lepexomuoit  dopmolt MeXITy pENTHWIHAMH ¥ NOTHIAMH  CTall
apXeoNTepUKC.

B xonme wmemoBoro mepwoma (67 MIIH. JIET Ha3al) MPOH3OILIO
MaccOBO€ BbIMUpaHHUE Me3030MCcKUX penTwinid. [IpuunHa 3TOro 10 cux
nop
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HC sACHA, XOTsA CYHICCTBYIOT MHOI'OUMCJIICHHBIC BEPCHUU, CPEAN KOTOPBIX —
BO3MOXKHOE TaJICHHE TMI'AaHTCKOTO METCOPHTA, BhI3BABIIEE TJI00ATEHOS
IIOXO0JIOAaHUE U UBMCHCHUEC KJIMMATa. B HOBBIX YCIIOBUAX IIPEUMYIIECTBO
B €CTECTBEHHOM OTOOpE TONYYIIN ITHIBI, a TaKKE MIeKonumaroujue,
BO3ZHHUKIIHE B TPHACOBOM Iepuoje. Ho B Te BpeMeHa OHH OBLIH
HEOOJIBITUMH, TIPEUMYIIIECTBEHHO HACEKOMOSTHBIMU JKUBOTHBIMH. JIHIITH
B KalfHO30MCKYI0 3py Hadajics IMEepUuoJ MX T'OCIOACTBA Ha 3emiie. DTO
OBIJIO CBSA3aHO C TEM, YTO B YCIOBHSAX IOXOJOIAHWS BaKHEUIIHM
YCIIOBHEM  BBDKHBaHHS ~ CTajla  TEIUIOKPOBHOCTh,  OOECIICUMBIIAS
MOCTOSIHHYIO BBICOKYIO TEMIIEpaTypy Tejla U MOCTOSIHCTBO BHYTPEHHEU
cpeapl  opraHu3ma.  [lOCKONBKY — MJICKOIMTAIOIIWE  SIBJISFOTCS
KHUBOPOJAIIMMU KHMBOTHBIMU W BCKAPMJIMBAIOT CBOHX IleTCHbIHIeﬁ
MOJIOKOM, 3TO O0ECICUMBACT JIyUIIIYI0 COXPAHHOCTh MOJIOJHSKA M JaeT
BO3MOKHOCTh Pa3MHOXKEHUS B pa3HOOOpa3HbIX ycioBusix. Kpome Toro, y
HUX pa3BHTas HEPBHAs CHCTEMa, CIIOCOOHAs 00eCIeUnTh Pa3HOO0pa3HbIC
(hopMBI aKTHBHOTO IIPUCIIOCOOJICHUS K OKPY KaroIIEeH cpee.

IlepBele  HAcEKOMOSIHBIC  MIICKONMHUTAIOIIAE  Jald  Havajio
IUTAIICHTAPHBIM M CyMYaThIM MJICKOITUTAIOIINM, KOTOPBIC pPa3BHBAJIHCH
OOHOBpPEMEHHO. B mepBoM IOJIOBHHE KaWHO30s TOCIOACTBOBAJIHN
cymuateie. Ho mozxe, B HeoreHoBoM mepuoje (27—3 MIIH. JIeT Hazan),
OHH OBLTH BBITECHEHBI 00JIee BEICOKOOPTaHN30BAHHBIMH TUTAIICHTAPHBIMHA
MJICKOMUTAIONIUMH. I109TOMY B HAIllM THU CyMYaThie COXPAHMINCH JIUIIIb
B ABctpanuu, Hosoit I'Bunee u FOxnoit AMepuke. Cpenu rutaleHTapHbIX
MJICKOIIUTAIONIMX OBUIM KUTOOOpa3Hble M TPBI3YHBI, JCTYYHE MBIIIIH,
npuMatel U T.O0. CyIIeCTBOBAaBIINE B TO BPEMS XHUIIHOKOIIBITHBIC
pa3feImInCh, JaB HA4yajJO XHUIMHAKAM U KOIBITHBIM KHBOTHBIM. Bo
BTOPOHM TIIOJIOBUHE KAWHO30s IUIAIICHTAPHBIC MIICKOIUTAIOIINE CTaJIN
TOCIIOICTBYIOIIEH IPYIIION JKMBOTHBIX.

OBOMIONWSI  MJICKOTIMTAIOMMX  TNPOXOAWa B  TEUCHHWE  Bcel
KalHO30MCKON 3pbl. BONBIIYyI0O pONb B ATOM CHIFpajo pa3jeiiCHHE
KOHTHHEHTOB, YTO TIPHBEJI0O K OOOCOOJICHWMIO JKUBOTHBIX U
(OPMHUPOBAHMIO  YAaCTHYHO  HM3OJUPOBAHHBIX  300Te0rpaduIecKux
obracTelt, B KOTOPBIX J0 CHX TOP COXPAaHWIHCh HEKOTOPBIC PEITMKTOBBIC
JKUBOTHBIE. Tak, B 310Xy TOCHOACTBA CYMYATBIX OTICNIMIACh ABCTpaIus,
COXPaHUBIIAs TPEACTABUTEICH OSTHUX JKUBOTHBIX [0 HAIMX JHEH.
OtaenuBinascs noke HOxHas AMepuka coXpaHWIa PEIUMKTHI Havana
KallHO30MCKOM 3pbI, CPEIU KOTOPBIX OIOCCYMBI, OpPOHEHOCIBI U
JICHUBIIBI.

BaxkHeWmuM 3TarloM B 9BOJIONWH JKM3HH Ha 3eMIle CTallo
MOSIBJIICHUE OTPSa MpuMamog, TIPENKH KOTOPBIX OBLIM W3BECTHBI C
MEJIOBOTO neproaa. OHM TMOXOAWINA Ha COBPEMEHHBIX JeMypoB. OK0IJI0
80 MiH. JeT Ha3aj IMOSBWIIMCH NPHMATHI, OOUTABIIME Ha JAEepeBbiX. B
najgeoreHe (67—27 MiIH. JIET Ha3a[) MPUMATHI Pa3AeIHIINCh HA HUBIINX 1
YenoBeKooOpa3HbIX 00e3bsiH. Te, B CBOIO ouepedb, Jalld Hadalio
HETIOCPEICTBEHHBIM TPEIKaM YeIOBEKa.
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Takum 00pa3oM, TIOCTEIIEHHO B KailHO30€ C(OPMUPOBAIUCH
OpeaAnoChblIKH, HCO6XOIII/IMI)IC JUIA TIOSABJICHHSA YCJIOBCKA, B YAaCTHOCTH,
TaKOW TMPEINOCHUTKON SBWICS CTaJHBIN 00pa3 >KU3HU, KOTOPBIH BeEH
HEKOTOpble Miekonurtatomme. CTagHplii 00pa3 KH3HU CHOPMHPOBAI
MTPUBBIYKY OY/YILEro COIMAILHOTO OOIICHNS, TPOXOIUBIIETO 0€3 MoTepr
WHIUBUAYAJIBHOCTH €10 YICHOB. 9T0 61)1.]'[ 3HAYUTEJILHBIN I1ar BIICPE 110
CPaBHCHHIO C HACEKOMBIMH, KOTOPbIC TOXE IKHJIM OONBIIMMH
KOJUIEKTMBAMH, HO  TPH  3TOM  TOJHOCTBEO  TEPSUId  CBOKO
UHIUBUIyabHOCTh. Crenyromuid mar JXKusHp Ha 3emie chenana yxe ¢
MOSIBJICHHEM ~ YEJIOBEKa Pa3yMHOI0O —  CYIIECTBa,  O0O0JIaromero
CIOCOOHOCTBIO K IENICHANPABICHHOMY M3MEHEHHIO OKPYXKAIOIIEro MUPA,
CO3/1aHHIO0 COOCTBEHHOTO HCKYCCTBEHHOTO MHpPa KYJIBTYPHI.

HMTepaTypa AnA CaMOCTOATEeNIbHOIo N3y4eHus

1. Apanacves B. I'. Mup KUBOTO: CUCTEMHOCTb, SBOJIFOIINS U
ynpasienne. M., 1986.

. Bape O.A. Kusoe B equHOM MHpPOBOM mnporiecce. [lepmb, 1993.

. Bepnaocxui B.M. Hadano u BeuHOCTH Xu3HU. M., 1989,

. Boiimxesuy I'. B. BO3HUKHOBEHHUE 1 pa3BUTHE KU3HU Ha 3emIie.
M., 1988.

5. Boiimkesuuy I'.B. Poxxnenune 3emin. Poctos-Ha-J/{ony, 1996.

6. I'anmwvr T. KuzHb U ee npoucxoxaeHue. M., 1984.

7. Ucmopus ouonoruu ¢ Havyajaa XX Beka 0 Hammx gHei. M., 1975.
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. Konuunckuu 3.4, IBonrorus onocdepsl. JI., 1990.

. Onapun A./. Bo3HUKHOBEHYE KM3HM Ha 3emite. M., 1957,
10. IIpobnemst BOSHUKHOBEHUS U CYIITHOCTH KU3HU. M., 1973,
11. @oncom K.D. IlpoucxoxacHue xu3uu. M., 1982.

12. Ilpeouneep 3. Yto Takoe xu3Hb? M., 1972.
13. FOzaii I''A. Obmas Teopus xu3Hu. M., 1985.



MnaBsa 11
Teopusi 3BOMOLMM OPraHU4eCcKoro Mmpa

11.1. CraHoBRneHue naeu passutusa B buonormum

SBOSOLMNOHHaA Teopusa n ee 3Ha4eHue

ITOHATH CYIIHOCTH HM3HU KaK CHenu(pUUecKoil (HOpMBI TBHKEHHS
MaTEpUH HEBO3MOKHO 0€3 Hu3ydeHus Teopuil OHMOIOrMYECKOM
sBojronMd. Korma  y4eHbI HCHOJIB3YET TEPMHH  «IBOJFOLMS
MIPUMEHUTEIIBHO K OHOJIOTMYECKHM IpoleccaM M SBICHHSAM, TO Yallle
BCEr0 OH IIOJpa3yMeBaeT IPOLECC MIUTEIbHBIX M IOCTEIICHHBIX
U3MEHCHMH, KOTOpble IPHBOAST K KOPEHHBIM KadyeCTBEHHBIM
A3MEHEHUAM JKUBBIX OpPraHHU3MOB, COITPOBOKIAFOIIIIMCS
BO3HHKHOBEHUEM HOBBIX OHOJIOTHUYECKUX CUCTEM, (DOPM U BUJIOB.

Co3maHHas Ha OCHOBE HCTOPHYECKOTO METOJa DBOJIOIHOHHAS
TEOpHs, B 3a1a4y KOTOPOi BXOJUT U3ydeHHE (PaKTOPOB, ABMKYIIIUX CHI 1
3aKOHOMEPHOCTEH OpPraHWYeCKOW OSBOJIONWH, IO TMpaBy 3aHUMAET
[CHTpaIbHOE MECTO B CHCTEME HAyK O >JKHBOM mpupoge. Ona
MPEACTaBIACT CO00M 0000mArIIyI0 OHOJOTMYECKYI0 KOHIICHIIUIO.
IlpakTudyeckd HET TaKMX OTpacieil OHMONIOrMH, MO KOTOPBIX
SBOJIIOLIMOHHAS TEOPUs HE JaBaja Obl METOMOJOTHYECKHX MPHHIIUIIOB
uccienoBanus. [1o 3Tol mMpUYKMHE SBOJIOLMUOHHAS OHOJOTHUS SIBISETCS
OIHAM M3 TPEX BAKHECHUINMUX HAIPABICHHUHA Pa3BUTHS OHOIOTHICCKOM
HaYKH.

WUcTopus pa3BuTUA 3BOSIIOLMOHHBLIX uaen

PazButre SBOMIONMOHHBIX HWIAEH B OHWOJOTMHM WMEET JOCTaTOYHO
JUTMTEIbHYI0 WCTOpHWIO. Hadamo paccMOTpEHHIO BOMPOCOB 3BOIIOLIUHU
OPTaHWYECKOTO MHUpPa OBUIO ITOJIOKEHO eIle B aHTHIHOH (ritocoduu n
MPOMIOIDKATIOCH OoJiee ABYX THICSY JIeT, TIOKa HE BO3HHKIHN IIEPBEIE
CaMOCTOSITETIbHBIE OMOJIOTMYECKHe TUCHWIUIMHBI B Hayke Hosoro
BpeMmeHH. OCHOBHBIM COJIEp)KaHUEM ITaHHOTO IMepHoja SBISETCS cOOop
CBEJICHHI 00 OpraHUYecKOM MHpE, a TaKkkKe (QOPMUPOBAHUE [BYX
OCHOBHBIX TOYEK 3pEHHS, OOBSCHSIONINX pa3HOOOpa3ue BHJIOB B )KHBOH
IPHUPOJIE.

IlepBass W3 HUX BO3HUKJIA elle HAa 0a3e AHTUYHOW JUAICKTUKH,
YTBEPKIABIICH WICI0 Pa3BUTHS M H3MCHEHUS OKPYXAIOIIEr0 MUpa.
Bro-
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pas  TOYKa 3peHHUS  TOSBWJIACH BMECT€ C  XPHUCTHAHCKUM
MHPOBO33PEHUEM, OCHOBAHHOM Ha HJEsIX KpearroHusMa. B To Bpems B
yMaxX MHOTHX YYEHBIX T'OCIOJICTBOBAJIO MpejcTaBieHue, uro bor cozman
BECh OKpYKAIOIMA HAC MHpP, B TOM UHCIIE BCE BHIBI JKHU3HH,
CYIIECTBYIOIIHE C T€X ITOp B HEM3MEHHOM BHJIC.

Ha npoTspkeHrnH BCero HadalbHOTO 3Talla Pa3BUTHS DBOJIOIMOHHOMN
HICH MEXTy 3THMH ABYMs TOYKAaMH 3pSHHS IUIA MOCTOSIHHAsS OOphOa,
MIPUIEM CEPhEe3HOC MPEUMYIIIECTBO HMMeENIa KPEallMOHUCTCKAas BEPCHS.
Benp HamBHO TpaHC(HOPMHUCTCKHE IPEICTABICHUS O CaMO3apOKICHHUH
J)KMBBIX CYIIECTB M BO3HUKHOBEHHWH CJIOXKHBIX OPraHW3MOB IIyTeM
CIIy4alflHOTO  COYCTaHWA  OTHCNIBHBIX  OPraHoB, MpPU  KOTOPOM
HEKU3HECTIOCOOHBIC COYETAHUS BBIMUPAIOT, a YIAYHBIC COXPAHSIOTCS
(OMnenoxit), BHE3aTHOM MpEBpalllcHUHd BUIOB (AHAKCHUMEH) U T.O. HE
MOTYT pacCMaTpPUBAThLC JaXKe KaK MpooOpa3 IBOIIOIMOHHOTO MOIX0a
K TIO3HAHHUIO KUBOMH TTPUPOJIBI.

Tem He MeHee, B 3TOT MepHOi OBUI BRICKAa3aH DSI IICHHBIX HACH,
HEOOXOMUMBIX UIS YTBEPKICHHUS ABOJIOIMOHHOrO rmomxoma. Cpenn HHX
0co0oe 3HaYCHUE MMETH BBIBOABI APUCTOTEINS, KOTOPBIA B CBOECH padoTe
«O gacTsaxX KUBOTHBIX» OTMEUaJ, YTO IPHUPOIa TTOCTEIICHHO MTePEXOIUT
OT TIPEIMETOB HEOAYIICBICHHBIX K PACTCHUSAM, a 3aTeM K JKHBOTHEIM,
MIpUYEM J3TOT TIepeXxoi HaeT HempepbiBHO. K coxaneHuio, ApHCTOTENb
TOBOPHJI HE O PA3BUTUH MPUPOIBI B €0 COBPEMEHHOM MOHUMAaHHH, a O
TOM, 4YTO OJIHOBPEMEHHO COCYIIECTBYET ILEIBIH Ps COMOJOXKEHHBIX
JKUBBIX (DOPM, JINIICHHBIX TEHETHUECKON CBI3U MeXAy coOoii. [TosToMy
LICHHA, TIPeXKJEC BCEro, €ro ujaes <JICCTHHUILI JKHUBBIX CYIIECTBY,
MOKa3bIBAIOIASl  CYIIECTBOBAaHME  OPTraHM3MOB  Pa3HOM  CTENEHHU
CIOXKHOCTH, — TIOSBJICHHE OBOJIONMOHHBIX TEOpUH OBLUIO OBl
HEBO3MOKHO 0€3 0CO3HaHHMS 3TOro (haKTa.

HHTepec K OHOJOrMU 3aMETHO YCWIHIICS B JIOXy Benukux
reorpadiIeCKUX OTKPBITHH. MHTCHCHMBHAS TOPTOBIS W OTKPHITHE
HOBBIX 3€MENb PACIIUPSUIA CBEACHUS O JKMBOTHBIX W PACTCHHSX.
[ToTpeOHOCTE B YIOPSIOUYECHUH OBICTPO HAKATUTMBAIONIUXCS 3HAHWN
TIpHBeNia K HEOOXOAMMOCTH MX CHCTEMAaTH3allMH W TIOSBICHUIO TTEPBBIX
knaccuukanuii BUAOB, CPEIU KOTOPBIX 0CO00€ MECTO MPUHAJICKUT
knaccupukanun K. JluaHes. B cBoumx mpeAacTaBIEHUSX O IKHBOM
npupojie JIuaHel ucxoauin u3 uaeu HEeM3MEHHOCTH BHI0B. Ho B TOM ke
XVIII B. mosiBUINCh W APYrHUE€ HJEH, CBSA3AHHBIE C MPU3HAHUEM HE
TOJBKO Tpajialiid, HO W TIOCTENEHHOTO YCIOKHCHHUS OPTraHUYECKHX
(dopM. DTH TPEICTABICHUS CTaI HA3BIBATHCH MPAHCHOPMUIMOM, U K
ATOMY HAIPaBIICHHUIO TIPHHAICKATN MHOTHE HW3BECTHBIC YUEHBIC TOTO
BpeMeHH. Bce TpanchoOpMHCTBI TIpHU3HABATM W3MEHSEMOCTH BHIIOB
OPraHu3MOB II0J] JACHCTBHEM H3MEHEHHUM OKPY’KAIOIIEH Cpenbl, HO TP
9TOM OOJBIIMHCTBO W3 HHUX €Ie HE HWMEIN TIEJIOCTHOH U
TOCJICIOBATEILHOM KOHITEIIITUHN 3BOJIOITHH.

Nmenno Tak B padorax mBeiapckoro 6uosora IlI. borHe BriepBbie
OBLIIO UCTIOIB30BAHO MOHSATHE BOJIOINHU KaK MpoIecca JINTEILHOTO,

279



MIOCTETIEHHOTO0 W3MEHEHUS], MPUBOJISIIETO K IMOSBICHUIO HOBBIX BHUJIOB.
OpnHako B paboTax OOJBITMHCTBA YYCHBIX TOIO BPEMEHH HACH TPajalliu
JKUBBIX CYIIECTB M HJCH HBOJIOIHUH CYIIECTBOBAIU pasjeiabHo. B
eIUHYI0 TEOPUI0 OHU O(POPMHIIUCH TOJbKO B XIX B., KOIJa MOSBHIACH
spomorionnas teopus K. b. Jlamapka.

KoHuenuus passutua X.b. Jlamapka

[lepBass TOMBITKAa MOCTPOWTH MENOCTHYIO KOHIICTIIIUIO Pa3BUTHA
OpPTaHITIECKOTO MHpa ObLTa TIPEIIPUHATA (hpaHITy3cKIM
ectectBomcibiTaTenieM JK. b. JlamapkoMm. B cBoem tpyme «Pumocodus
3o00orum» Jlamapk 06001 Bce OMoIornyeckie 3HaHsT Hadana XIX B.
WM Obim pa3paboTaHbl OCHOBBI €CTECTBEHHON CHCTEMATHKH YKHBOTHBIX
W BIEpBbIC 00OCHOBaHA LENOCTHAS TEOPHUS DBOJIOLHU OPTaHUYECKOTO
MHpa, MOCTYNAaTEeIhHOTO MCTOPUYECKOTO PA3BUTUSL PACTCHUU U
YKUBOTHBIX.

Jis co3maHus SBOJIOIMOHHOM TEOPUU HYKHO OBLIO OTBETUThH Ha
clefyromue BOOpochl: «YTO  SBINsAE€TCS OCHOBHOW  €AWMHULEH
sBomonuu?y, «Uro sBisercs GhakTopaMH U ABHXKYIIMMH CHUJIaMHU
sBoyrorn?», «Kak mpomcxomuT Tmepemada BHOBH TMPHOOPETEHHBIX
MIPU3HAKOB CIIEIYIONINUM TTOKOJICHUSIM 7).

B ocHOBy »3BomMONMOHHON Teopun Jlamapkom OBLIO ITOJIOKEHO
MIPEACTaBICHNE O Pa3BUTHH, TIOCTEIIEHHOM U MEIJIEHHOM, OT IPOCTOTO K
CIIO)KHOMY, C Y4YeTOM pONH BHEUIHEH CpeApl B MPeoOpa3OBaHUU
opranm3mMoB. Jlamapk cuWTal, YTO TEpBBIE CaMO3apOIUBIIHECS
OPraHW3MBbI Al HAYaJI0 BCEMY MHOTO00pa3vI0 CYIISCTBYIONIMX HBIHE
oprannyeckux Gopm. K 3ToMy BpeMeHH B HayKe y»Ke JOCTATOYHO MIPOYHO
VTBEpAWIOCH TPEJCTABICHUE O <«JICCTHHULIE >KUBBIX CYILIECTB» Kak
MOCTIETOBATCIBHOM ~ PSAJIC HE3aBUCUMBIX, HEU3MEHHBIX, CO3JIaHHBIX
Tropuom dopm. OH BuIEN B Tpajialluil 3THX (OPM OTPaKEHUE UCTOPUU
JKU3HU, PEAJbHOr0 Tpollecca pa3BUTHS OJHUX (OpM U3 JpyTUX.
Pa3Butre OT mpocTEWMX MO CaMbIX COBEPIIEHHBIX OPraHU3MOB —
TJIaBHOE COJIepyKaHUe MCTOPHUH OPTaHMYECKOro Mupa. UemoBek — Toxe
9acTh 3TOM UCTOPHH, OH Pa3BHIICS U3 00E3bsH.

I'maBHOM mpuunHOM 3BOMIONMKM Jlamapk cudTai MpHUCYIee KUBOU
mpupoae  u3HauaneHoe  (3ajokeHHOe TBOpHOM)  cmpemnenue K
VCIIOJHCHEHUIO U CAMOCOBEpUIeHCMB06anul0 CBoer opranuzanui. OHO
MPOSIBISIETCS.  BO  BPOXKJICHHOM CIIOCOOHOCTH KaXKJIOTO HWHIMBHIA K
YCIOXKHEHUIO OpraHu3Ma. BTOpbIM (hakTOpOM 3BONIOIMHM OH Ha3bIBAJI
GIUAHUE GHelHel cpedbl. TIOKa OHa HE M3MEHSIETCS, BUBI TMOCTOSHHEL,
KaK TOJBKO OHAa CTAHOBUTCS WHOW, BUJBI TAKXKE HAUMHAIOT MEHSTHCS.
[Ipu stom Jlamapk Ha OoJiee BBICOKOM YpPOBHE 7O CPaBHEHHIO C
MPEIIECTBEHHUKAaMKU ~ pa3paboTtas  mpoOjeMy — HEOrpaHMYCHHOU
WM3MEHYUBOCTH KHUBBIX ()OPM TIOJ BIMSIHUEM YCIOBHH CYIIECTBOBAHMS:
MUTaHUs, KJIMMaTa, 0COOEHHOCTEH MOYBHI, BIIATH, TEMIIEPATYPHI U T.1.
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Hcxons u3 ypoBHS OpraHU3aIMM KUBBIX CYIIECTB, JIaMapk BbIAEIISIT
JBe (GOpPMBI H3MEHUMBOCTH:

1) mpsiMyr0 — HEMOCPEICTBEHHYI0 M3MEHYMBOCTh PACTCHUM U HU3
IITMX KHBOTHBIX ITOJI BIUSHHEM YCIIOBHM BHEIITHEH CpEIIbI;

2) KOCBEHHYI0O — W3MEHUYHMBOCTH BBICIIHX >XHUBOTHBIX, KOTOPBIC
AMEIOT Pa3BUTYIO HEPBHYIO CHCTEMY, BOCIPHHHIMAIOIIYIO BO3ICHCTBHE
YCIIOBHI CYIIECTBOBAHHUS W BBIPA0ATHIBAIONIYIO ITPUBBIYKH, CPEICTBA
CaMOCOXpaHEHUS U 3aIUTHL.

IToka3zaB MPOUCXOXKIEHNE HU3MEHYUBOCTH, Jlamapk
MPOaHATU3UPOBAIT BTOPOH (haKTOP IBOJIFOLUN — HACJIEICTBEHHOCTh, OH
OTMCYaAJl, YTO MHIUBUAYAJIbHBIC N3MCHCHUA, €CJIIM OHU ITOBTOPSAKOTCA B
psle TOKOJCHWH, NpPU Pa3MHOXKEHUU TMEPEAalOTCA IO HACIEICTBY
MOTOMKaM M CTaHOBSTCS Mpu3Hakamu Bupa. [Ipm sTom, ecnu onuu
OpraHbl )KUBOTHBIX Pa3BUBAIOTCA, TO APYTUE, HE BOBJICUCHHBIC B MIPOIIECC
U3MEHEHUH, aTtpodupyroTcs. Tak, HapUMep, B Pe3yJIbTaTe YIpaKHSHUMH
y Jkupada MmosBUIACH JUTMHHAS IIes, BEOb NPEOKd skupada, MHUTasch
JIUCTBSIMHU IEPEBLEB, TSIHYINCH 32 HUIMH W B K&KIOM ITOKOJICHHUH IIes U
Horu pociau. Tem cambiM Jlamapk BBICKa3ad IIPEATIONOXKEHHE, YTO
M3MEHEHUS, KOTOPhIE PAacTEHHUS M >KMBOTHBIC NPHOOPETAIOT B TEUYCHHE
JKW3HU, HACJICICTBEHHO 3aKPEIUISIOTCS W TEPeHaloTCs IO HaCIEICTBY
moToMkaM. [Ipy 3TOM TOTOMCTBO TIPOIOJDKACT Pa3BHBATHCS B TOM JKE
HaAIPaBJICHUH, U OJIUH BUJ TIPEBPAIACTCS B APYTOH.

Jlamapk monaran, 4To UCTOPUUECKOE Pa3BUTHE OPTaHU3MOB HMEET
HE CIy4yailHBId, a 3aKOHOMEPHBIN XapakTep ¢ TPOUCXOAUT B
HaIPaBJIICHUH TIOCTENICHHOTO M HEYKJIOHHOTO COBEPIICHCTBOBAHUSI,
TIOBBIIIEHHS OOINEro ypoBHs opraHm3anud. Kpome Toro, oH mojpoOHO
MIPOAHATM3UPOBAIT MPEAMOCHUTKA 3BOJIOIMH ¥ CHOPMYIIMPOBAII TJIaBHBIC
HaIpaBJICHMs DBOJIOIMOHHOIO IIPOIlecca W TMPHYMHBI 3BOIIONUH. OH
TaKkKe pa3paboTar MpodJeMy HW3MEHYHBOCTH BHIOB IO BIIMSHHUCM
©CTECTBCHHBIX IIPUYMH, II0Ka3aJl 3HAUYCHHWE BPEMEHH W YCIOBHM
BHEIITHEH CPEeIbl B SBOJIIOIHMH, KOTOPYIO paccCMaTpHBajl Kak IPOSIBIICHUE
001IIeT0 3aKOHA pa3BUTHS NpUPOABl. 3aciayroi Jlamapka sBIsSeTcsS W TO,
YTO OH TIEPBBIM TIPSIUIOKWI TCHEATOTMICCKYI0  KITaCCH(UKAITIIO
>KUBOTHBIX, MTOCTPOCHHYIO Ha MPHUHIIUIAX POJICTBEHHOCTH OPTaHU3MOB, a
HE TOJIBKO MX CXOJICTBA.

CymHocts Teopun Jlamapka 3akiio4aeTcss B TOM, YTO KHUBOTHBIC U
pacTeHHs He Bcerja ObUIM TaKUMH, KAKUMH MBI UX BHIUM Teriepb. OH
JIOKas3all, 4YTO OHHU Pa3BUBAIUCh B CHJIy ECTECTBEHHBIX 3aKOHOB
OPUPOABI, CHEAysS DBOJIOLUU BCETO OpraHuyeckoro wmwmpa. Jns
JaMapKu3Ma XapaKTEePHBI BA OCHOBHBIX METOIOJIOTHICCKHX ITPH3HAKA:

* TENEOJIOTM3M KaK TIPHCYIee OpraHu3MaM  CTpeMIICHHE K

COBEPIIICHCTBOBAHHUIO;
* OpPraHM3MOIICHTPU3M — TIPpU3HAHWE OpraHu3Ma B KadecTBE
dJIEMEHTapHON € IMHUIIBI ABOJTIOITHH, PSIMO

an/Icnoca6n1/IBanmeroc;1 K HW3MCHCHHUIO BHCIITHHX yCJIOBI/Iﬁ nu
nepeaaromero 9T U3MCHCHUS 110 HACJIICACTBY.
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C TOYKM 3peHUS COBPEMEHHOM HAayKd OTH  TOJOKEHHUS
MPUHIMITHATILHO HEBEPHBI, OHU OMPOBEpraroTcs (GpakTamMu U 3aKOHAMH
regetuku. K TOMY XK€ J0Ka3aTCJIbCTBa IPHUYUMH H3MCHACMOCTHU BHUIOB,
npuBomuMble Jlamapkom, He OBUIM JOCTaTOYHO yOEAWTENHHBIMH.
[TosTomy Teopust Jlamapka He TOTy4HIa PU3HAHUS Y COBPEMEHHHUKOB.
Ho ona He ObI1a ¥ OIIPOBEPTHYTA, €€ JIMIIE 3a0BLIH HA HEKOTOPOE BpeMs,
9TOOBI BHOBH BEPHYTHCSA K €€ HIesM BO BTOpoi mojoBuHe XIX B.,
MTOJIOXKHB UX B OCHOBY BCEX aHTHIAPBUHHUCTCKUAX KOHIIETIIIHA.

Teopus katactpoc XK. KioBbe

bricTpoe pa3BUTHE €CTECTBO3HAHHMS M CEICKIIMOHHOW paboTHI,
pacuiupeHrie W YyriIyOJeHWe WCCIEAOBAHUNA B Pa3IUYHBIX OTPACISIX
OMOJIOT MY, HHTCHCHBHOE HAaKOIUICHNE HOBBIX HAyYHBIX (akToB B XIX B.
co3may OJIAaTONPHUATHBIC YCIIOBHS IJIT HOBBIX OOOOINCHWN B TEOPHUH
SBOJIIOIUM KHMBOW mpuponsl. OMHOW W3 TMOMBITOK TAaKOrO pojia
0000mIeHni cTama Teopust karactpod Qpaniry3ckoro 3oomora AJL
KroBee.

MeToa010rHuecKoii OCHOBHOW TeOpUM KatacTpod cramm Oomblive
yCIIeXH B TaKMX O0JIACTAX OWOJOTMYECKON HayKH, KaK CpaBHUTEIbHAsS
aHaTOMUST H TaJeoHTONOTHs. KIOBbE CHCTEMAaTHUECKU ITPOBOJIMIT
CpaBHEHHE CTPOCHUS ¥ (HYYHKIHA OJHOTO M TOTO K€ OpraHa WU IEI0H
CHUCTEMBI OpPraHOB Y CaMbIX pa3HBIX BHIOB JKUBOTHBIX. Mcciemys
CTpOEHHE OpraHOB TO3BOHOYHBIX JXMBOTHBIX, OH YCTaHOBHJ, YTO BCE
OpTaHbI JIF000TO KUBOTO OPTaHW3Ma IMPEACTABIIIOT COO0M YacTH €IMHON
LIENIOCTHOW CHCTEMBL. BclencTBre 3TOro CTpOEHHE KaKIOro OpraHa
3aKOHOMEPHO COOTHOCHTCSI CO CTpPOEHHEM Bcex apyrux. Hu omHa wacTh
TeJNa HE MOXKET U3MEHSATHCS 0€3 COOTBETCTBYIOIICTO U3MCHCHUS JIPYTHX
yacTeil. JTO 03HA4YaeT, YTO Kaxaas 4YacTh Tela OTPaKaeT MPHHIIMITBI
CTPOCHUSI BCETO OpraHnu3Ma.

Tak, y TpaBOSIHBIX >XHBOTHBIX, IHTAIOIIUXCS MAJIOMUTATEIHLHON
pacTUTENbHOMN mullel, 005A3aTebHO JTOKEH OBITh OOJNBIION KEITYJIOK,
CHOCOOHBIN TepeBapuTh 3Ty MUILY B OONBIIMX KOJIMYECTBaX. Pasmep
JKeNylka OOYCIOBIMBACT pa3Mepbl JIPYTUX BHYTPEHHHX OPraHOB:
MM03BOHOYHWKA, TPYIHON KIETKH. MacCHBHOE TENl0 JOJDKHO IeprKaThCs
Ha MOIIHBIX HOTaX, CHAaOXEHHBIX TBEPABIMH KOMBITAMH, a IJUHA HOT
00yCJIOBIIMBAET TaKyl JUIMHY IIEeW, KOTOopas [aeT BO3MOXXHOCTh
CBOOOAHO IIHMIATh TpPaBy. Y XWIMHUKOB THIIA OoJjiee MHUTATENbHA,
MMO3TOMY JKEITyIOK Y HUX MeHbie. Kpome TOoro, MM HYXHBI MSTKHE
Jamel € TOJBW)KHBIMH KOTTHCTHIMH TallbI[aMH, YTOOBI HE3aMETHO
MOJTKPAJIBIBATECS. K JIOOBIME M XBaTaTh €€, MOATOMY IIes y XHUIIHHKOB
JIOJDKHA OBITH KOPOTKOM, 3yOBI OCTPBIMH H T.JI.

Takoe COOTBETCTBHE OPraHOB JKUBOTHBIX APYr Jpyry KroBbe HazBan
npunyunom  Koppenayuii  (COOTHOCHTETBHOCTH).  PyKOBOICTBYSCH
MIPUHIIATIOM Koppensiiuii, KroBbe YCHEIIHO MPUMEHSI TMOIYYCHHBIC
3HaHUS,
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yMEd 110 CAUHCTBCHHOMY 3y6y BOCCTaHOBUTDH O6HI/IK KHUBOTHOI'O, B€Ib,
no mMHeHHnio KioBee, B M000OM (parmMeHTe opraHu3ma, Kak B 3epKalle,
OTpakaJIoch BCE KMBOTHOE.

besycnoBHoit 3acimyroit  KroBee cTano npuMeHeHHWE NpUHLMIA
KOppEJALUi B TAJIEOHTOJIOIHH, YTO TI03BOJISUIO BOCCTAHABINBATH OOIHK
JIaBHO MCUE3HYBIIHX C JIMIA 3eMIIM JKMBOTHBIX. biaromaps pabortam
KroBbe MBI ceromHs mpencrapisieM cede, KaKk BBITJISIENN JTAHO3aBPBL,
MaMOHTBI M MaCTOJIOHTHI — BECh MHP HCKOIAEMBIX XKHBOTHBIX. Takum
obpa3om, KroBbe, KOTOPBIH caM UCXOAWI U3 WUICH MOCTOSHCTBA BUIOB,
HE BUASA TEPeXOMHBIX (POpM MEXIY COBPEMEHHBIMH JXUBOTHBIMH H
JKUBOTHBIMH, >KUBIIMMH paHee, BHEC OONBIION BKJAI B CTAaHOBIICHHE
SBOJIFOLIMOHHOW T€OPHUH, TTOSIBUBIIICICS MTOJIBEKA CITYCTSI.

B npomecce cBoux wuccnenoBanuii  KroBbe 3amHTEpecoBalicA
ucropueil 3emun, 3eMHBIX JKMBOTHBIX W pacTeHnid. OH TOTpaTHi
MHOTHE TOABl Ha €€ W3y4deHHe, CAENaB MPH 3TOM MHOXKECTBO IIEHHBIX
OTKpHITHHA. B 9acTHOCTH, OH OOHApYXWJ, YTO OCTaHKHA OJHUX BHUIOB
MIPUYPOYCHBI K OJHUM U TEM K€ T€OJIOTHYECKHM HAIJIACTOBAHHAM, & B
COCEIHMX IUTacTaX HAaxXOJATCS COBEPIICHHO Apyrue opraHm3mbl. Ha
3TOM OCHOBAaHUM OH Jeflajl BBIBOJ, YTO KMBOTHBIE, HACEISBILUE HAlly
TUIAHETY, OruOANIM MOYTH MTHOBEHHO OT HEM3BECTHBIX NPUYHH, a IOTOM
Ha MX MecTe MOSABJSUINCH COBEPIICHHO MHBIE BUABL. Kpome Toro, oH
BBISICHWJI, YTO MHOTHE COBPEMEHHBIC YYacTKH CYIIH paHbIle ObUTH
MOpPCKMM JHOM, I@IpUYEM CMEHa MOps M CyIIH MPOMCXOIMIa
HEOJHOKPATHO.

B pesynbrare nccnenoBanuii KroBbe mpulinen K BBIBOLY, YTO Ha
3emie  MEPUOIUYECKH  IPOMCXONWJIM  THIAHTCKHE  KaTaKIM3MBI,
YHUUYTOXKABIINE IeJIble MaTepUKH, a BMECTe C HUMH U UX OOUTaTemnei.
[lo3gHee Ha WX MecTe MOSBISUIMCH HOBBIE OpraHu3Mbl. Tak Obuia
chopMyIHpoBaHa 3HAMEHHUTAs Meopus Kamacmpog, TOIb30BaBILAsICI
00JIBIIION TTOMYIIPHOCTHIO B XIX B.

IlocnenoBarenu u ydennku KioBbe, pa3BuBas €ro y4eHHE, MOILITH
elie Jaibllle, YTBEep)Kaas, YTo KaTacTpo(bl OXBATHIBAIM BECh 3E€MHOM
map. Ilocie kaxxmol katacTpodsl CIeI0oBa HOBBIM akT 00KECTBEHHOTO
TBOpeHHs. Takux KaracTpod ©, ciemoBaTeNbHO, aKTOB TBOPEHHS OHHU
HACYUTHIBAIIN IBAIATh CEMb.

[o3ummu Teopun KaTacTpod MOMATHYIIMCH JHIH B cepeanHe XIX B.
Hemanyto poiab B 3TOM ChIrpall HOBBIM MOAXOA K HU3YYEHUIO
reojormdueckux smienuit Y. Jladtens — npunyun axkmyanuzma. OH
WCXOIMIT U3 TOTO, YTO JIJISl IO3HAHUS MPOILIOTO 3eMITH HYKHO W3YYHTh
ee Hacrosmiee. TakuMm oOpazom, Jlaiienms mpwuien K BBIBOMY, YTO
Me/IJIeHHbIe, HIYTO)KHbIE M3MEHEeHUsI Ha 3eMile, eClI OHHM OyayT JOJTO
WATA B OJHOM HaINpaBI€HHH, MOTYT TPHUBECTH K TOPa3HUTEIHHBIM
pesynbTataM. Tak ObII caeaH ele OJHH IIar K 3BOJIONUOHHON Teopuu,
co3natensiMu kotopoi ctanu Y. /lapsun u A. Yomnec.
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11.2. Teopus asonounmn Y. lapsuHa

HI[CH IMOCTCIIECHHOI'0 W HCIPEPBIBHOIO M3MCHCHUA BCCX BHUJI0B
paCTCHI/Iﬁ " )XUBOTHBIX BBICKA3bIBaJIaCb MHOTI'MMHU YUYCHBIMHA 3aJ0JI'0 1O
Hapeuna. [TosToMy camo MOHATHE 3BONIOLNHI — IIPOIIECca JITUTEIbHBIX,
MTOCTETIEHHBIX, MEJICHHBIX U3MEHEHWH, B KOHEYHOM UTOTE ITPHBOISIIINX
K KOpPEHHBIM, Ka4eCTBEHHBIM HM3MEHEHHSIM — BO3HUKHOBEHHIO HOBBIX
OpPTaHU3MOB, CTPYKTYp, (hOpM M BHIOB, IPOHUKIIO B HAYKY €Il B KOHIIE
XVIII B. OgHako nMeHHO J[apBHH cO37a)T COBEPIICHHO HOBOE YUCHHE O
KUBOW TIPHpOJE, 00OOIIMB OTAETHHBIE SBOJIOIMOHHBIE WAECH B OIHY
CTPOHHYIO TeopHIo 3BONONMH. Onupasch Ha OTPOMHBIH (aKTUUECKUit
MaTepuall U MPAKTUKY CEJICKIIMOHHOW PabOThI 1O BBIBEJICHUIO HOBBIX
COPTOB PAacTEHHH W TIOPOJ JKUBOTHBIX, OH C(HOPMYIHPOBAl OCHOBHEIC
MOJIOKEHUsI ~ CBOEH  TEOpWH, KOTOphle  M3JIOKWI B  KHHUIE
«[IpoucxoxkIeHNE BUJOB IyTeM €CTECTBEHHOT0 0TOOpay (1859).

OcHoBHble ABVXKyLUME haKTopbl 3BOSIHOLMA B
Teopuun [lapBuHa

JlapBUH TIpHIIEN K BBIBOMY, YTO B TIPHPOJIE JTFOOOW BUJT JKUBOTHBIX U
pacTeHMid CTPEMHUTCS K pa3MHOXKCHHUIO B TEOMETPUIECCKON MPOTPECCHH.
B TO ke BpeMs YHCIO B3POCIBIX OCOOCH KaKIOTO BHIA OCTACTCS
OTHOCHTETIHLHO MOCTOSTHHBIM. Tak, caMKka TpecK: Me4eT ceMb MUJUTHOHOB
WKPHUHOK, U3 KOTOPBIX BBDKHMBaeT JHIIb 2%. ClenoBarenbHO, B IPUPOJIE
mpoucxoauT Oopeba 3a CyIIECTBOBaHWE, B pe3yibTare KOTOPOi
HAKaIUTUBAIOTCS MMPU3HAKHY, MOJIC3HBIC JJIs1 OpPraHu3Ma M BHJIA B IICJIOM, a
Takke o00pa3yloTcsi HOBBIE BHUIBI U pasHOBUAHOCTH. OcTalbHBIC
OpraHu3Mbl THOHYT B HEOJIATONPUATHBIX YCIOBHSX Cpeabl. Takum
oOpa3oM, Oopnba 3a CyIIECTBOBAaHME — 3TO  COBOKYITHOCTh
MHOT'OO0Pa3HbIX, CJIOXKHBIX B3aMMOOTHOIICHUI, CYILECTBYIOIIUX MEXIY
OpraHU3MaMU H YCIIOBUSMH CPE/IbL.

B Ooprbe 3a cymecTBOBaHHE BBDKHUBAIOT M OCTAaBIISIFOT ITTOTOMCTBO
TOTBKO T€ OCOOHM, KOTOpBIE OO0Jamal0T KOMILIEKCOM IPHU3HAKOB M
CBOMCTB, TO3BOJISIIONIMM KM HauboJee YCIEIIHO KOHKYPHPOBATH C
IPYTUMH 0coOsSMH. TakuM 00pazoMm, B IPUPOIE TPOUCXOIUT TPOIIECC
M30UPATENHHOTO YHUYTOXKEHHS OJHUX 0CO0el W TPEHMYIIECTBEHHOTO
Pa3sMHOXKEHHS JIPYTUX, T.€. ecmecmeeHHblll OmOOop, W BbDKUBAHWEC
HanOoJIee MPUCTIOCOOICHHBIX.

[Ipy u3MEHEHWM YCIIOBHI BHEIIHEW Cpeabl TOJC3HBIMH IS
BBEDKHBAHHS MOTYT OKa3aThCs KAKUE-TO WHBIE, YeM IPEex e, Ipu3Haku. B
pe3ysbTaTe MEHSCTCS HAIPaBICHUE 0TOOPA, IEPECTPAUBACTCS CTPYKTYpa
BUja, Oyaromaps pa3sMHOXKCHHUIO IIMPOKO PACIPOCTPAHSIIOTCS HOBBIC
MPU3HAKK — TOSBIISETCS HOBBIM  Buj. [lone3Hple mpu3HAKH
COXPAHSIOTCS W TEepPEeNaloTcsl MOCIEAYIOINM TOKOJIICHHUSM, TaK KaK B
JKUBOU mpH-
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pone  ICUCTBYET  (paxkmop  HACIeOCMSeHHOCMY,  OOECTICUMBAFOIIMIA
YCTOMYMBOCTH BUJOB.

OpgHako B TPUPOAE HEIb3s OOHAPY)KHTh JBa OJWHAKOBBIX,
COBEPIIICHHO TOXKICCTBEHHBIX OpraHm3Ma. Bce MHOTrooOpaswe >KHBOM
MPUPOJBI  SIBISIETCA  PE3YNIBTaTOM  Hpoyecca  UIMEHHYUBOCHU,  T.e.
TIPEBPAIEHNI OPTaHU3MOB TI0] BIUSTHUEM BHEIITHEH CpeJIbl.

Wrax, xonmenms JlapBrHa MOCTpoeHa HA MPU3HAHUN OOBEKTHBHO
CYIIECTBYIOIIMX TPOIECCOB B KadecTBe (DAaKTOPOB M MPHUYUH PA3BUTHSL
KUBOTO. OCHOBHBIMH ABIDKYITUMH (DaKTOPaMHU DSBOJIOIMH SBIISIOTCS
W3MEHUYUBOCTh, HACIICICTBEHHOCTh M €CTECTBEHHBIN O0TOOP.

HN3menuyuBocTh.  [lepBbIM  3BEHOM  3BOJIIOLMM  BBICTYMAET
WU3MEHUYMBOCTH (M3MEHEHHE U MPEBPAIICHUE OPraHU3MOB TI0J] IeHCTBHEM
BHEIIIHEH CPEJIbl), KOTOpas SBJISCTCS HEOTHEMIIEMBIM CBOHCTBOM YKHBOTO.
BenenctBrue M3MEHUMBOCTH TPU3HAKOB M CBOMCTB JTaXKE B IOTOMCTBE
OJTHOW Tapbl POJIUTEJICH IMOYTH HUKOT/A HE BCTPEYACTCS OJWHAKOBBIX
ocobeit. Uem TrmatenmpHee W TIIyO)Ke HM3ydaeTcs MPHUPOAA, TEM OOJbIe
dopMupyercs yOeKICHHE BO BCEOOIEM YHHUBEPCATHHOM XapaKTepe
W3MEHYNBOCTH. B mpupome Henmb3st OOHApyXWTh JBa COBEPIICHHO
OJTMHAKOBBIX, TOXK/IECTBEHHBIX OpraHm3Ma. lIpr O1arompusSTHBIX YCIOBHSX
5TH PA3NUYUsi MOTYT HE OKa3blBaTh 3aMETHOTO BIMSHUS Ha Ppa3BHUTHE
OPraHM3MOB, HO TIPH HEOJIATONPHSTHBIX KaKIOe MENbYaillee pasiimdre
MOXET CTaTh PEIIAIOIIAM B TOM, OCTAHETCS JIH 3TOT OPTaHU3M B KHUBBIX U
JIaCT TIOTOMCTBO HJIH )K€ TIOTHOHET.

JlapBuH pasznuyan aBa BUjJa W3MEHYMBOCTH: 1) HACJIEIACTBEHHYIO
(HeomnpeneneHHyo0) 1 2) HeHACJIEeICTBEHHYIO (OTpEeNIeICHHYIO).

Ion onpedenennoi (gpynnosoil) usmeH4U80CHbIO0 TIOHUMACTCS CXOTHOS
W3MEHEHUE BCEX OCOOEH MOTOMCTBA B OJJHOM HAIPaBICHUM BCJICICTBUC
BJIMSIHUS OTIPEIETICHHBIX YCIIOBHU (M3MEHEHHE POCTa B 3aBUCHMOCTH OT
KOJIMYECTBa M Ka4yecTBa IHUINY, U3MEHEHHE TOJIIUHBI KOXKH M TYCTOTHI
MIEPCTSIHOTO ITOKPOBA IPH U3MEHEHUH KITUMarta u T.1.).

Tlon Heonpedenennoll (uHouUOYAILHOU) UIMEHUUBOCHBIO TIOHIMACTCSI
TIOSIBJICHNE Pa3HOOOPa3HBIX HE3HAUNTENHHBIX OTININH y 0CO0el 0HOTO
M TOTO € BHJA, KOTOPBIMA OJHA OCOOb OTIMYaeTcs OT Opyrux. B
JAILHEUIIIEM ~ «HEONPEICICHHBIC»  W3MCHEHHWSI  CTald  Ha3bIlaTh
MYTaIUSAMHU, & «OMPEJICIICHHBIC» — MOJAU(DHUKAIIMSIMU.

HacnencrBennocrs. CremyronmM  (akTopoM 3BONIOLWH  SIBILSIETCS
HACJICJICTBEHHOCTh ~ —  CBOMCTBO  OpPraHu3MoOB  00eCIeYHBaTh
MPEEMCTBEHHOCTh TIPU3HAKOB U CBOHCTB MEXY MOKOJICHHSMH, & TaKKe
OTIPEJIEINIATh XapaKTep Pa3BUTHsI OPraHM3Ma B CHEIU(PUICCKUX YCIOBHIX
BHEITHEH cpenpl. DTO CBOMCTBO HE aOCONIOTHO: JETH HUKOTIA He
OBIBAIOT TOYHBIMH KOTIMSAMHU POIUTENEH, HO U3 CEMSH IIICHNIIBI BCETaa
BBIPACTaeT TOJBKO TNIIEHWIA W T.II. B mporecce pa3MHOXKEHHS OT
MOKOJIEHUSI K TIOKOJICHWIO TepelaloTcsi He TPU3HAKH, a KOJ
HACIIEICTBEHHOW HMH(OpMAIK, OMPEAEIIONINA JHITh BO3MOXHOCTH
pa3BuTHs OyAyImnX MpH-
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3HaKOB B OTpeNeNIeHHOM Juana3one. Hacnenmyercs He mpu3HaK, a HOpMa
PeaKIyu pa3BUBAIOIICHCS OCOOM Ha JICHCTBUE BHEIITHEH CPE/Ibl.

JapBun noapoOHO TpoaHAIM3UPOBal 3HAYCHHE HACIIEACTBEHHOCTH
B OBOJIIOIIMOHHOM IIpoliecce W TMoKasall, 4To camMH 10 cebe
WU3MEHUYUBOCTh U HACJICACTBEHHOCTD €Ille He OOBSICHSIIOT BO3HUKHOBEHHUS
HOBBIX TIOPOJ] JKUBOTHBIX, COPTOB PACTECHH, UX MPUCIIOCOOIEHHOCTH,
MOCKOJIBKY ~ HM3MEHYMBOCTH  Pa3HBIX  TPU3HAKOB  OpPraHU3MOB
OCYIIECTBIISICTCS B CaMbIX Pa3HOOOPA3HBIX HAMpaBleHUSIX. Kapiid
OpraHM3M — 3TO Pe3yNbTaT B3aUMOJICHCTBUSI MEXIY TCHETHYCCKOU
MPOrPaMMOIi €r0 Pa3BUTHS U YCIOBUSIMU €€ Peallu3allui.

Bopn6a 3a cymecrBoBanmne. PaccmarprBast BOIIPOCHl U3MEHUMBOCTH U
HACNeCTBEHHOCTH, JlapBuH o00paTWi BHUMAaHHUE Ha  CJIOXHBIC
B3aMMOOTHOIIICHUSI MEXIYy OpPraHM3MOM M OKpPYXKAIOIIEH cpenbl, Ha
pasHbie (DOPMBI 3aBUCHMOCTH PACTEHHH M KMBOTHBIX OT YCJIOBUH
JKU3HH, Ha UX TPUCTIOCOOJICHNE K HEOJIaronpUsTHBIM YCIOBUsAM. Takue
pazHooOpa3Heie  (HOPMBI  3aBUCHUMOCTH OPTraHU3MOB OT  YCJIOBHHU
OKpYKaloIIeH Cpeibl U JIPyrHX JKMBBIX CYIIECTB OH Ha3Ball OopubOoll 3a
cywjecmgosanue. boppba 3a cymiecTBoBaHue, Mo JlapBuHY, — 3TO
COBOKYITHOCTh B3aMMOOTHOINCHUH OpPraHM3MOB JIAHHOTO BHJA JPYT C
JIPYroM, ¢ JpPYyTUMH BHUJAMH JKUBBIX OpPTraHM3MOB M HEKHBBIMU
(hakTopaMy BHEIITHEH CPEIbI.

Boprba 3a cymiecTBoBaHHME O3HadaeT Bce (DOPMBI TPOSIBICHUS
AKTUBHOCTH JIaHHOTO BHJIa OPTaHU3MOB, HAITPABJICHHBIC HA TIOJICP)KAHKE
JKU3HH CBOETO TIOTOMCTBA. [lapBUH BBIACTHI TPH OCHOBHBIC (DOPMBI
00pBOBI 32 CyIIECTBOBaHKE: 1) MEKBUIOBYIO, 2) BHYTPUBUIOBYIO H 3) OOpBOY
¢ HeOIarompUATHHIMU YCIOBUSMU BHEIIHEH CpEIbI.

[Ipumepsl medicsudosoil 6opbbbl B IPUPOAEC BCTPEUAIOTC YacTO H
BCEM XOpOIIO W3BeCcTHBHL. Hambosee spko oHa TposBIsIeTCS B OOphOe
XUIHUKOB W TPABOSHBIX JKMUBOTHBIX. TPaBOS/IHBIC >KUBOTHBIE CMOTYT
BBDKHTh M OCTAaBUTh IOTOMCTBO TOJBKO B TOM ClIydae, €CJIH CyMEHOT
n30eKaTh XAITHUKOB U OyAyT oOecriedeHsl muei. Ho pacTuTemsHOCTRIO
TIUTAFOTCSl TAaKXKe pa3HbIe BUJIbI MJICKOMMUTAIOIIUX, & KPOME TOro —
HACEKOMbIE W MOJUTIOCKH. U 371ech BO3HHUKAET CHTYAIIHS: YTO JOCTAIOCH
OIHOMY, HE J0CTaloch apyromy. [loatomy B MexBHIOBOI O0phle ycmex
OJTHOTO BHJIa 03HAYAET HEYCIEX JIPYroro.

Brympusuooeas 60pbb6a 03HaUaeT KOHKYPEHIIMIO MEXKIY OCOOSMHU
OJTHOTO BHUJIA, ¥ KOTOPBIX MOTPEOHOCTH B MHIIE, TEPPUTOPUU H JAPYTUX
YCIIOBHSX CYIIIECTBOBAHHSI OJIHAKOBA. J[apBUH CUMTAT BHYTPHUBUIOBYIO
0opp0y Haumbonee HampspbkeHHOW. [loaTOMY B mpoyecce 3BONIONUU Y
MOMYJISIUHA BBIPAOOTANNCH Pa3IMYHbIC MPHCIOCOOICHUS, CHIDKAIOIIHIE
OCTPOTY KOHKYPEHIIMHU: pa3MeTKa IPaHuIl, yIPOXKAIOIINE MO3bI U T.II.

bopvba ¢ wnebraconpusmmviMu  ycrosusimu  cpedbl BBIpOKACTCS B
CTPEMJICHUU JKUBBIX OPraHMU3MOB BBDKHTH TIPH PE3KUX H3MECHEHHUSX
MOTOJIHBIX YCTIOBHA. B 3TOM cnydae BBDKHMBAIOT ML HambOolee
MIPHUCIIOCOOJICHHBIC K M3MEHUBITUMCS yCIIOBHSIM ocobn. OHM 00pasyroT
HOBYIO TOMYJIAIHIO,
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YT0 B IEJIOM CHOCOOCTBYeT BBDKMBAHMIO BHIOa. B 0Oopsbe 3a
CylI€CTBOBAHMEC BBIKMBAIOT U OCTABJIAIOT IIOTOMCTBO MHAWBUIBI 1 OCO6I/I,
obnajjarole TakuM KOMIUIEKCOM IIPU3HAKOB M CBOMCTB, KOTOpBIE
MO3BOJISIIOT  YCIIEIIHO TPOTHBOCTOSATH HEOJArOMPUSITHBIM — YCIIOBHSM
Cpelbl.

EcrectBennbiii oT0Op. OpmHako oCHOBHas 3aciyra JlapBuHa B
CO3JIAHWW TEOPHHU SBOJIOIMH 3aKJII0YAEeTCs B TOM, YTO OH paszpaborai
YYeHHE O ECTECTBEHHOM OTOOpEe Kak BeIylleM H HalpaBIISIOINEM
(aktope odBomonmu. EctectBeHHBIM 0TOOp, 1O [lapBuHYy, — 3TO
COBOKYITHOCTH MPOUCXOIAIINX B IMPUPOILC H3MeHeHPII>i, O6CCH€‘-II/IB21IOHII/IX
BbDKHBaHHE HauOoJIee MPUCIIOCOOJICHHBIX 0CO0CH M MPEUMYILECTBEHHOS
OCTaBJICHHE MMM TIOTOMCTBA, a TaKXKe W30UpaTenbHOEe YHUUTOXKCHHE
OpraHU3MOB, OKa3aBIIMXCS HEMPUCIOCOOICHHBIMH K CYIIECTBYIOIINM HJIH
W3MEHUBILIUMCSI YCIOBHSIM OKPYKAIOIIEH Cpebl.

B mporuiecce ectecTBeHHOT0 0TOOpa OpPraHU3MBI AIANTHPYIOTCS, T.€. Y
HUX Pa3BUBAIOTCS HEOOXOJWMMBIE MPUCIIOCOONCHUSI K  YCIOBUSIM
CyIlecTBOBaHU. B pe3ynbpraTe KOHKYPEHIIMH Pa3HBIX BUJIOB, HMCIOIIUX
CXOJTHBIC JKW3HCHHBIC TOTPEOHOCTH, XYK€ IPUCTIOCOOTICHHBIC BHJIBI
BeiMUparoT.  COBEpIICHCTBOBAHHE  MEXaHW3Ma  IPUCIOCOOICHHS
OPraHU3MOB TIPHUBOJUT K TOMY, YTO IOCTETICHHO YCIOXKHSETCS YPOBCHb
WX OpraHu3alUu¥ W TaKuM 00pa3oM OCYIIECTBISIETCS SBONIONHOHHBIN
npouecc. [Ipu 3Tom JlapBuH oOpaliiain BHUMaHHE Ha TaKUE XapaKTepPHbIC
0COOCHHOCTHU €CTECTBEHHOTO 0TOOPA, KaK MOCTEIIEHHOCTh M MEJJICHHOCTh
nporecca U3MEHEHHH U CIIOCOOHOCTh CYMMHPOBATh 3TH HW3MEHEHHS B
KPYITHBIE, PEIIAONINE TPUYHHBI, IPUBOASIIINE K (POPMUPOBAHUIO HOBBIX
BHJIOB.

Hcxonss #3 TOro, 4to ecTeCTBEHHBIH OTOOp [NEHWCTBYET Cpeau
pasHOOOpa3HbIX M HEPAaBHOILICHHBIX OCOOCH, OH paccMaTpHBaeTCs Kak
COBOKYITHOE  B3aMMOJICHCTBHE  HACIIC/ICTBEHHOH  W3MEHYHMBOCTH,
MPEUMYIIECTBEHHOTO BHKHBAHUS U PA3MHOXKCHHS MHIWBHJIOB U TPYIIIT
oco0ei, Jydlre MPUCIIOCOOJICHHBIX, YeM IPYTue K JaHHBIM YCIOBHSM
cymectBoBaHus. [lodTOMy ydYeHHE O eCTECTBEHHOM OTOOpe Kak
NBIKYIIEM W HaNpaBlsiomeM (aKTope HWCTOPHUYECKOTO Pa3BHUTHS
OPTraHUYECKOT0 MHPA SIBIISICTCSI TIIABHBIM B TEOPUU 3BOTIOIMH [lapBrHAa.

3HayeHue 3BOSTIOLUOHHON Teopun [lapBuHa

Takum o00Opazom, JlapBuH TIOCIIENOBATENILHO pPEHIMI podIeMy
JNETCPMUHAIIMA ~ OPTAHWYECKOM DBONIOIMM B  IEJIOM, OOBSCHMIT
I1e71€CO00Pa3HOCTh CTPOCHUS JKMBBIX OPraHM3MOB KaK pe3ylIbTaT
€CTeCTBEHHOTO O0TOOpa, a He KaK pe3ylbTaT WX CTPEMIICHHS K
CaMOCOBEPIIIEHCTBOBAHUIO. Takke OH IMOKa3all, 4TO IeJIeCO00pa3HOCTh
CTPOCHHSI HOCUT BCETJIa OTHOCHUTENLHBIA XapakTep, TaK Kak Jo0oe
MIPUCTIOCOOJICHHE OKa3bIBACTCSI TOJIE3HBIM TOJBKO B KOHKPETHBIX
YCJIOBUSAX CYIICCTBOBaHMS. DTUM OH HAHEC CEPhE3HBINA ynap Mo UAeIM
TEJICOJIOTU3Ma B €CTECTBO3SHAHUH.
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Kpowme Toro, [lapBuH momyepkuBall, YTO IJIEMEHTAPHON €AMHUIICH
9BOJIIOIMHU SIBIISIETCSI HE OTIeNbHAs 0coOb, kak y Jlamapka, a rpymnma
ocobeit — Bua. MIHBIMH clI0BaMH, MO AEHCTBHE €CTECTBEHHOrO 0TOOpa
MOTYT TIOJNAcTh KaK OTIENbHBIE OCOOHM, TaK W IIeNble Tpynmubl. Torma
0TOOp COXpaHseT MPU3HAKA U CBOICTBA, HEBHITOTHBIE ISl OTIEIHEHON
0coOW, HO TOJE3HBIe UIS TPYNIBl OCOOEH WM BHIA B IEJIOM.
[TpumepoM Takoro MPUCTIOCOOTEHUS CITY>KUT HKaJI0 IMTIEIhl — yXKATUBINASL
Imyesla OCTaBJISICT KaJlo B Telle Bpara W Tormbaer, HO THOETh OCOOH
CIIOCOOCTBYET COXpaHEHHUIO IMUSIIMHON ceMbH. Tako# Mmoaxom MpUBeN K
MOABJICHUIO MNOIIYJSIIMTUOHHOI'O MBIIJICHUA B 6I/IOJ'IOF U, ABJIAOIICTOCA
OCHOBOH COBPEMEHHBIX MPEICTABICHUIN 00 IBOIIOLNH.

Hapsny ¢ HECOMHEHHbIMM JIOCTOMHCTBaMH, B Teopuu JlapBuHa
ObutM W cymiecTBeHHble HenoctaTku. ORHO W3 BO3paKEHHUH,
BBIJJBUTABLINXCS paHee MPOTUB 3TOH TEOPHH, COCTOSIIO B TOM, YTO OHA
HEC MOIJIa OOBSCHUTh TNPUYUH TIOSBJICHUS Y OPraHU3MOB MHOTHX
CTPYKTYp, Kaxymuxcs Oecrmone3HsiMA. OmHaKO, Kak BBIICHHJIOCH
BITOCJIC/ICTBHH, MHOTHE MOP(OIOTHYECKHE DPA3IUYHS MEXIY BHIAMH,
HE WMEIOINe 3HA4YeHWA I BBDKUBAHUS, MPEACTABIAIOT CO0O0
mo6o4uHbIe 3G GEKTH IEHCTBUS TEHOB, 00YCIOBIMBAIOIINX HE3aMETHEIC,
HO OYEeHb BKHBIE JUIS BBDKUBAHUS (PU3NOIOTHIECKHIE TIPU3HAKH.

CnabpM MecToM B Teopuu JlapBHHA Takke OBUIM MPEICTABICHUS O
HACJIEJCTBEHHOCTH, KOTOPbIE MOABEPrajiiCh CEPbE3HOM KPUTUKE €ro
NPOTHBHUKAaMH. JlefcTBUTENBHO, €CIM DSBOJIONHMA CBA3aHA CO
CJIy4allHBIM TIOSIBJICHUEM W3MCHCHUM M HACJICACTBCHHON mepenave
MPUOOPETEHHBIX MPU3HAKOB MOTOMCTBY, TO KaKUM O0pa3oM OHH MOTYT
COXPaHHUThCS U JIKE YCWINThCS B JanbHelmem? Benb B pesynbrare
CKpelIMBaHusl 0co0el, OONajarolX TOJNE3HBIMH MNpPU3HAKAMH, C
OPYTUMH OCOOSIMH, KOTOphle MMM HE OONajar0T, OHH TepeaanyT ITH
MpU3Hakd B ociabJeHHOM BHUAE. B KOHIlIE KOHIIOB B TEUeHHE psaa
MOKOJIEHNW 3TH CIy4aifHO BO3HUKIINE W3MEHEHHsS [IOJDKHBI OyayT
OCJTIa0HYTh, a 3aTE€M F BOBCE MCUE3HYTh. TaK cTakaH MOJIOKa PACTBOPUTCS
B 00UYKe BOIBI IMOYTH O€3 ciema. ITOT BBIBOA OBLT IMOJyYSH C TIOMOIIBIO
ANIEMEHTAPHBIX apU(PMETHIECKUX MOICIETOB OPUTAHCKUM MHKEHEPOM U
¢uzukom @. JlxenkunbiM B 1867 1. Cam JlapBuH ObUT BBIHYXICH
MpU3HATh  OTU  JIOBOABI  yOCIUTENBHBIMH, TIPH  TOTJAITHUX
NpPE/ACTAaBICHUAX O HACIEACTBEHHOCTH MX OBUI0O  HEBO3MOXKHO
OIPOBEPrHyTh. BOT moueMy B MOCHEIHHE TOJABI JKU3HU OH CTal BCE
Oonpllle  TOAYEPKMBAaTH  BO3ACHCTBME Ha  MPOLECC  IBOMIOLMHU
HANpaBJICHHBIX ~ W3MCHEHHWW,  NPOUCXOJAIIMX  TOJ{  BIUSIHUECM
OTIpe/IeNIEHHBIX ()aKTOPOB BHEIIHEH CPEIBL.

B nanpHelimem ObUTH BBISIBIEHBI W HEKOTOPBIE JOPYTHe HEIOCTATKH
Teopun JlapBuHA, Kacaromuecss OCHOBHBIX TMPHYNH U (HaKTOPOB
OpPTaHMYECKOW SBONIONMH. BBUIO SICHO, YTO €ro Teopus HyXAaiach B
TANTBHEHTIIEH pa3paboTKe W OOOCHOBAaHHHM C YYETOM IIOCIETYIOITHX
TOCTIKEHUH OMOJIOTMYeCKON HAYKH.

288



11.3. JanbHeWwwee pa3BUTUE IBOSOLIMOHHOM
Teopun. AHTUAAPBUHU3M

C BO3HHKHOBEHHEM AapBUHU3MA Ha HCpBI)II‘/'I I1aH 6I/IOHOFI/I‘ICCKHX
HCCIIeIOBaHNH BBIABUHYJIOCH HECKOJIBKO 3a]1au:

* cOOp JT0KA3aTENBCTB CaMOro (haKTa IBOOIINY;

* HAKOIUICHWE JaHHBIX 00 aJIaITUBHOM XapaKTePe IBOJIIOIINY;

¢ OKCIICPUMCHTAJIbHOC H3Yy4YCHHUC B3aHMOI[CI>iCTBHH HaCHC[{CTBCHHOﬁ
M3MEHYMBOCTH, OOpBOBI 3a CYIIECTBOBAHUE W ECTECTBEHHOI'O
0TOOpa KaK JBUXKYIIEH CHIIBI SBOIIOIVH;

* M3y4YeHHE 3aKOHOMEPHOCTEH BUII000Pa30BaHMS K MAKPOIBOJTIOIIHH.

KoMnnekc gokasaTenbLCTB TeOpUU 3BONIOLUM

CaeneHusi, MOATBEPXKAAIOIINE AAPBUHOBCKYIO TEOPHIO 3BOJIOLHY,
OBUIM TIONYYEHBI W3 CaMbIX pPa3HBIX HCTOYHUKOB, CPEIM KOTOPBIX
BaXHEHIIEE MECTO  3aHMMAIOT  IAJCOHTONOTHA, Omoreorpadus,
CHCTEMATHKA, CENIeKIMS PACTEHHH W JKUBOTHBIX, MOPQOJIOTHS,
CpaBHHUTEJbHAS SMOPUOIIOTHS U CPABHHUTEIIbHAS OMOXUMHUSL.

IMaieoHTOIOTHA 3aHUMACTCSI N3YYCHUEM HCKOTIAEMbIX OCTATKOB, T.C.
JMIOOBIX COXPAHWBIIMXCSA B 3€MHOM KOpEe CICNOB TPEKAC >KUBIIUX
oprann3moB. Cpel HUX — IeNble OpraHW3MbI, TBEPJAbIC CKEJICTHBIC
CTPYKTYPbI, OKAMCHEIIOCTH, OTIICUATKH.

Takue caenpl OBUTM XOPOIIO M3BECTHBI YUCHBIM  3aJI0JITO  JI0
MOSIBJICHUST TIAJICOHTOJIOTMH B KAYeCTBE CAMOCTOSATENIBHOW Hayku. Mx
CUMTAIN JTUOO OCTAHKAMHM CYIIECTB, COTBOPSHHBIX PAHBIIE IPYTUX, JIUOO
apredakTamu, TOMEIICHHBIMH B TOPHBIE TOPOABI borom.

B XIX B. 3T HaX0JKH OBUTH MCTOJIKOBAHBI C TOYKHU 3PCHHS TCOPUU
9BOJIONUU. JIeo B TOM, 4TO B CaMbIX JPEBHHX IOPOJAX BCTPEUAKOTCS
clienpl OYeHh HEMHOTHX IPOCTHIX OPraHu3MOB. B Monompix mopomax
Haxo[sIT pa3sHOOOpa3HbIE OpPraHW3MBI, HWMEIOIHe O0ojiee  CIIOXKHOE
crpoenre. Kpome TOro, J0OCTATOYHO MHOTO MPHMEPOB CYIIECTBOBAHHUS
BWJIOB JIMIIIb HA OJTHOM M3 3TATIOB T€0JIOTUYECKOI HCTOPUH 3eMIIH, ITOCIIe
Yero OHHM UCUE3ar0T. DTO MOHUMAETCS KaK BOSHUKHOBEHUE W BEIMUPAHHE
BUJIOB C TEYCHHUEM BPEMCHHU.

[locTreneHHO yueHBIE CTalM HAXOJUTh CIIEABI BCE OOJIBIIETO
KOJIMYECTBA «HEIOCTAIOIIMX 3BCHBEBY» B 3BOJIIONUM JKU3HU — JHOO B
BUJIC OKa-MEHEJIOCTEH (HanmpuMmep, apXeonTepuKke — mnepexoaHas popma
MEXIy PENTWIMAMH W TTUI[AMHU), JUOO B BHJE HBIHE KHUBYIIUX
OpPraHU3MOB, OJIM3KUX MO CBOEMY CTPOCHHMIO K HCKOMAaeMbIM (opmMam
(HanpuMep, JIaTUMEpHs, OTHOCSIIASCS K JJABHO BBIMEPIINM KHCTETIEPhIM
ppi0am). KoHeuHO, yueHbIM yIaloch HAWTH Jajeko HE BCE MEpPEeXOJIHbIC
(OpMBI, TIOATOMY TAJEOHTOJOTUYECKAs JICTONUCh HAIIeH TUIAaHEeThl He
SBJISIETCSL HEMPEPHIBHOM, W 3TUM apryMEHTOM IOJB3YIOTCS MPOTHBHUKA
9BOJIIO-
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LIMOHHOM Teopuu. Tem He MeHee, Y4eHbIe HAXOASIT yOeIUTEIbHBIC
00BsICHEHHUs 3TOr0 (hakTa. B 4acTHOCTH, CUMTAETCS, YTO JalIieKO He BCe
YMEPHIUE OPraHU3Mbl OKAa3bIBaAIOTCS B YCJIIOBUAX, 6J'IaI‘OITpI/I$ITHI>IX JJI1 UX
coxpaHeHHus. bonbpmas 9acTh ~ HOrMOMMX  0ocoOell  chemaercs
MafadbIIUKaMH, pa3jaracrcsd, HE OCTaBIAd HHUKAKUX  CJCIOB,
BO3BPAIaeTCs B KPYTOBOPOT BEIIECTB B IIPHPOJIE.

[laneonToNOTaM yHajaOCh OTKPBITH HEKOTOPHIE 3aKOHOMEPHOCTH
DBOJIIOIMK. B 4YacTHOCTH, C€ POCTOM  CIIO)KHOCTH  OpraHu3Ma
MIPOAOIDKUTENILHOCTE  CYITICCTBOBAHMS BHIA COKpAIAeTCs, a TEMIIbI
9BOJIIOLIMY BO3pacTaroT. Tak, BUIBI MTHUIl B CPSTHEM CYIIIECTBYIOT 2 MITH.
neT, maekonuTaromue — 1no 800 ThIC. JIET, IPEAKH YeJIOBEKa — OKOJIO
200 Teic. nmer. Takke yAalloCh BBIICHUTB, YTO IPOIAOKHUTEIBLHOCTD
JKU3HH BUJIA 3aBUCHUT OT pa3Mepa ero MmpeIcTaBuTelIe.

leorpagmueckoe pacnpocrpanenne (0uorpacgus)). Bce opraHmmbl
MIPUCTIOCOOJIEHBI K cpele cBoero obOutanus. [loaTtomy Bce BHIBI
BO3HUKIM B KaKOM-TO OIIPEACICHHOM apeajie, a OTTyJa OHH MOTJIH
PacTIpOCTPAHHUTLECS B OOJIACTH CO CXOKHMH TPUPOTHBIMH YCIIOBUSMHU.
CrereHb paccelcHUs 3aBHUCHT OT TOTO, HACKOJIBKO YCIEIIHO MOTYT
JTAaHHBIC OPTaHM3MBI 000CHOBATHLCS B HOBBIX MECTaX, HACKOJBKO CIIOMKHBI
©CTECTBEHHBIC TPErpajbl, CTOSIIAE HA IYTH PacCENICHUS DTOrO BHIA
(okeaHsl, TOPHI, IMyCcTBIHU). [103TOMY OOBIYHO pacHpoCTpaHEHHE BHIOB
WJICT JIUIIb B TOM CITy4ae, eCJIU MOIXOASIINe TEPPUTOPUH PACTION0KCHBI
Omu3ko Apyr oT Apyra. Tak, B JajJeKOM TPOIUIOM MACCHBBI CYIIU
pacnoaraiuck ONmke Ipyr K APYyry, 4eM ceiuac, ¥ 3TO CIoCOOCTBOBAIIO
IIMPOKOMY PACCEICHUI0 MHOTHX BUIOB. Eciu ke B Kakoi-To 00JacTu
HeT OoJiee Pa3BUTHIX BHUJOB, TO 3TO YKa3bIBaCT HA PAHHEE OTJICIICHHC
JIAHHOW TEPPUTOPHU OT MECTa MEPBOHAYAIBHOIO MTPOUCXOK/ICHHUS BUJIOB.
VIMeHHO TI03TOMY B ABCTpalTUH COXPAaHUIIOCH OOJBIIIOE YMCIO CYMUATHIX,
oTcyTcTBYIOmMMX B EBporte, Adpuke u A3nu.

Jlanaple (hakThl HE OOBSCHSIIOT MEXaHW3Ma BO3HWKHOBEHHUS HOBBIX
BHJIOB, HO YKa3bIBAIOT HA TO, YTO pa3HbIC TPYIILI BOZHUKAIN B Pa3HOE
BpeMs W B Pa3HBIX OOJIACTSIX, MONTBEPIKAAs, TAaKUM 0Opa3oM, TEOPHIO
IBOJTIOITUH.

Cucrematuka. [lepByr0 TakCOHOMHMYECKYIO KIacCH()UKAIMIO, B
KOTOPYIO BOIIUIM BBIJICJICHHBIC CIIUHMIIBI-TAKCOHBI, HAXOJSIIUECS B
OTHOUIICHUSAX Hepapxuueckoro comompuuHenus co3nan K. Jlunueit. B
Ka4yeCcTBE CIUHUII-TAKCOHOB JIMHHEW BBIACISII: BUM, POJ, CEMEUCTBO,
OTpsifl, KJIACC, THI U IAPCTBO. B OCHOBY cBoe#l kiiaccudukanuu OH
TIOJIOXKHJT CTPYKTYPHOE CXOJICTBO MEXJY OpPraHU3MaMH, KOTOPOE MOXHO
MIPEJICTABUTH KAaK PE3YNIbTAT MIX aalTAllUA K OMPEACIICHHBIM YCIOBUIM
cpempl Ha TPOTSDKEHWH HEKOTOpOro mepuonma. Takum oOpaszom, 3T1a
KJIACCHU(DUKAITMSI XOPOIIIO BIHMCHIBACTCS B DJBOJIIOIMOHHYIO TEOPHIO,
WJLTIOCTPUPYS TIPOIIECC IBOJIONNH Ha 3eMITe.

Cesiekiusi pacreHuii U SKMBOTHBIX. [loMMMO ecTecTBEHHOTOo 0TOOpa
CYIIECTBYET UCKYCCTBEHHBIN OTOOP, CBA3AHHBIN C IICJICHAIIPaBICHHOM
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JICSITEIbHOCTBIO YEJIOBEKA 110 COXPAHCHHIO U CO3J[AHWIO HY)KHBIX BHJIOB.
HNwmenno TaK, IIyTEM CCIICKIMH, U3 TUKHX IIPCAKOB 6I)IJ'II/I BBIBC/JICHBI BCE
KyJBTYPHBIE COpTa PACTEHUN M TOPOJIBI JOMAITHHUX >KUBOTHBIX. CChITKA
Ha WCKYCCTBEHHBIH OTOOp nmama JlapBWHY BO3MOXKHOCTH ITPOBECTH
AHAJIOTHIO C €CTECTBEHHBIM OTOOPOM, HAYIIUM B ITPHUPOJIE.

C co3gaHmeM TEHETWKH CTajlo SICHO, YTO B XOJI€ HMCKYCCTBEHHOTO
0TOOpa COXPAaHSIOTCA TEHBI, MOJE3HbIE C TOYKM 3PEHUS YeIlOBEeKa, W
yOUparoTCs TeHbl, He yCTPaUBAOIIINE €T0.

CpaBHHUTeIbHAS AHATOMUS 3aHUMAETCS COTIOCTABICHHEM Pa3TNYHBIX
CPYII PACTEHUIN U KUBOTHBIX JIPYr ¢ ApyroM. lIpu 3TOM BBISBISIOTCA
oOIIIMe CTPYKTYPHBbIE YEpThl, MPHCYIIHE HUM. Tak, y BCeX LBETKOBBIX
pacTeHHi eCTh YalleIMCTHUKH, JISIECTKH, THIYMHKH, PBUIbIE, CTOIOMK
U 3aBsi3b, XOTSA Y Pa3HBIX BUIOB OHM MOTYT MMETh pPa3HbIC Pa3Mephl,
OKpACKy, YUCJIO COCTABJISIFOIIIUX MX YacTel ¥ HEKOTOPbIE OCOOCHHOCTH UX
ctpoenus. To e caMoe MOKHO CKa3aTh U O KHBOTHBIX.

Takum  o0Opa3oM,  CpaBHUTENbHas  aHATOMHUS  BBISBISET
TOMOJIOTHYHBIE OpPTaHbl, IIOCTPOCHHBIE TI0 OAHOMY IUIaHY, 3aHHMAFOIINE
CXOITHOE TIOJIOKEHNE W PA3BUBAIOIIMECS M3 OJHUX M TeX K€ 3a4aTKOB.
CylecTBOBaHNE TaKWX OPraHOB, KaK WM TIOSBJICHHE PYAMMEHTAPHBIX
OpPTaHOB, COXPAHAIOIINXCS y OPTaHW3MOB, HO HE BBITOIHAIONNX
HUKaKoW (YHKIUH, MOXXHO OOBSCHUTH TONBKO C IIO3WIUN TEOPUHU
JBOJTIOIUH.

CpaBHuresibHasi 3MOpuosiorusi. OTHAM U3 OCHOBOIMOJIOXKHUKOB 3TOM
Hayku cran K. Bap, KoOTOphIi H3ydan 3MOpPHOHAIBHOE pa3BUTHE Y
MPeCTaBUTENEH Pa3HBIX TPYIIT MMO3BOHOUYHBIX. [Tpy 3TOM OH 0OHAPYXKHIT
MOPA3UTEIILHOE CXOACTBO B Pa3BUTHM 3apOJbINICH BCceX TPy,
0COOCHHO Ha PaHHUX dTalax UX Pa3BUTHSL.

ITocme storo D. I'ekkelb BBICKA3aJd MBICIL O TOM, YTO PaHHUE
CTaJINM Pa3BUTHS 3aPOBIIIA TIOBTOPSIOT SBONIIOIMOHHYIO HCTOPHIO CBOECH
rpymsl.  OH  chopMynmupoBan 3aKOH —PEKANUTYISIIAH, COTJIACHO
KOTOPOMY OHTOT€HE3 TOoBTOpsier umoreHe3. HHbIME ciioBamm,
WHAWBHUIYaJbHOE PA3BUTHE OPTaHU3Ma MTOBTOPSET PA3BUTHE BCETO BUA.
Tax, 3apoabIiI MO3BOHOYHBIX HA Pa3HBIX dTAllax CBOEr0 Pa3BUTHS UMEET
MPU3HAKK PBIOBI, aM(pUOHUM, PENTHWINU, NTUILI U MIICKOIUTAIOIIETO.
[ToaToMy Ha paHHUX CTaJUsAX PA3BUTHS 3apO/IbIIIa ObIBAET OUCHB CIIOKHO
OTIPEJICITUTh, K KAKOMY BUJTY OH NMPUHAICKUT. JIUIIIb HAa TIO3THUX 3Tarmax
SMOPHOH PUOOPETAET CXOJCTBO C B3POCIIOi (HOPMOii.

3aKOH PEKAMUTYJISALIUU MOXKET ObITh OOBSICHEH TOJBKO HAIMYHEM
O0IMX TPEAKOB Y BCEX KHUBBIX OPraHU3MOB, 4YTO TMOITBEPHKIACT
IBOJIFOIIMOHHYIO TEOPHIO.

CpaBHuTtenbHasi ouoxumusi. C ee TIOSBIICHHEM Y SBOJIOIMOHHON
TEOpUH TOSBWIIMCh CTPOTO HAydHBIE JOKa3zaTelbcTBA. IMeHHO
CpaBHHTENbHAs OMOXMMUS TOKa3aia HAJMYHE OIWHAKOBBIX BEIECTB Y
BCEX OpPraHM3MOB, IOJTBEPXKAAIONIEE WX OYEBHIHOE OMOXHMHYECKOE
poactBo. Brawane OpUIO TOKa3aHO POJCTBO BCEX OENKOB, a TMO3IHEE —
HYKJICHOBBIX KHUCIIOT.
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NnvmyHHBIC peakuuu TaKkKe MIOATBEPKAAIOT HaJn4ue
JBOJIIOLIMOHHBIX CBsi3el. Ecnm Oenku, conepXaiiuecs B CBHIBOPOTKE
KPOBH, BBECTU B KPOBb )KHBOTHBIM, Y KOTOPBIX 3TUX OCJIKOB HET, TO OHU
JNEHCTBYIOT Kak aHTUTEHBI, TMOOYXJasi OpraHu3Mbl JKHBOTHBIX
BbIpa0aTHIBATH AHTHUTENA.

OTKprTVIe 3aKOHOB N MeéXaHU3MOB 3BoJ1ioLnN

UccnenmopatensiMu  ObUIO  BBISIBIIGHO JIBA KJIacCa MEXaHHM3MOB
SBOJIFOIMHU: a/IAlITAIIMOHHBIC U KaTaCTPO(UICCKUE, UM TTOPOTOBKIE,

AanTanOHHbIE MEXaHHM3MbI  CBSI3aHBl C  IIPUCIIOCOOJICHHEM
OpraHm3MOB K OKpyxarwineii cpeme. Ilpu 3ToM  mpoucxomuT
CaMOHACTPOWKa CHUCTEMbI, OOECIeUuBamOmas ¢¢ CTa0WILHOCTh B
OMPEJICNICHHBIX YCIOBUsIX. TakuMm oOpa3oM, wu3y4das OCOOCHHOCTH
CpeIlbl, MOKHO TIPEABUICTh, B KAKOM HAINPaBICHUHU OYAyT JICHCTBOBATH
MEXaHM3MBI aJalTallii. OTAM TIOJB3YIOTCS CEJICKITMOHEPHI, TPOBOIS
HCKYCCTBEHHEIH 0TOOD.

MoXHO cKa3aTh, YTO HHKaKHe¢ BHYTPCHHHE WM BHEITHHE
BO3BMYIIICHHSI HE CITOCOOHBI BBIBECTH M3YYaeMYIO CHCTEMY 3a IPEIEIbI
TOTO KaHaja JBOJIOIMH, KOTOPHIH MPEeIyCMOTPEH IS Hee MPHPOIOH.
IToaTOoMy BcE€ BO3MOMKHBIC M3MECHEHHS CHCTEMBI, €€ Pa3BHTHE MOXHO
MpeCKa3aTh ¢ OOJBIION TOYHOCTBIO. TakuM 00pa3oM, ¢ TOYKH 3PEHHUS
HEPAaBHOBECHOHN TEPMOJUHAMUKH aaNTaIllMOHHBIH MEXaHH3M OTHOCHUTCS
K OJTHOMY M3 3BOJIFOLIMOHHBIX TAIIOB B PA3BUTHH CUCTEM.

Karacrpoduyeckne MexaHH3MBbI SBOJIIOIMKA UMEIOT APYTYIO TIPHPOTY.
OHU CBf3aHBI CO CKaYKOM B Pa3BUTUH CHUCTEM, MPOUCXOMISIIUM IPH
nepexoae 4epe3 Touky Oudypkarpn. OOBIYHO 3TO CBSI3aHO C PE3KUM
W3MEHCHHEM YCIOBHM OKpyXKaromen cpeasl. IIpm 3TomM crapas
CTPYKTypa CHCTEMBI pa3pymiacTcs M 00pa3yeTcss Ka4eCTBEHHO HOBas
cTpykTypa. Ilepexonm depe3 Touky OuypKalMu Bcerda UACT CIydaifHo.
3apaHee MpeAcCKazaTh, Kak MOWIET pa3BHTHE, HEBO3MOXKHO. IlosTomy
TepHOANYeCKH B Omocdepe 3emMild TMPOUCXOAAT KaTaCTPOPHUIECKHE
COOBITHS, CTHMYJHMPYIOIIME BBIMHPAHHUE CTapblX BHIOB pacTCHUH U
JKUBOTHBIX H MOSIBJICHUE HOBBIX.

3akoHbl IBOMIOIHMH. TeM HE MeHee, OOIIMM TPABUIIOM SIBIISICTCS
HEMIPEPHIBHOE YCIOKHEHUE M POCT Pa3HOOOpa3usi OPraHUYECKOro MUpa
MOCje KaKAOro Iepexoja uYepe3 KPUTUYECKUE TOYKH B Pa3BUTHU
ourocdepbl. DTO PaBUIIO HOCHUT HA3BAHUE 3aKOHA OUBEP2eHYUl, KOTOPBIN
OOBSCHSET, TOYEMYy IIEPBOHAUAILHO OJM3KHWE TPYIIBI OpPTaHU3MOB
pa3oIUIMCh, B TIPOIECCE DBOJIONNH, CO37aB OTPOMHOE Pa3HOOOpasue
BHJIOB.

K magamy XX B. ObUIH OTKPBITEI U IPYTHE 3aKOHBI SBOIOIUH. Tak, B
1876 r. 1. [lenepe yCTAaHOBUII NPasuio npocpeccupyiouieli Cneyuanusayul,
B COOTBETCTBHM C KOTOPHIM TpyIIa, BCTYNUBIIAS Ha IIyTh
CIICIMATU3aIlMH, KaK MPaBHJIO, B CBOCM JaJbHCHIIEM Pa3BUTHH OyIeT
WJITH TI0 ITyTH BCe O0Jiee TITyOOKOW CreTIHaTu3aIiig.

W, IlImambray3eH OTKPBUI Hpoyecc asmoHOMU3AYUU OHMOZEeHe3d,
KOTOPBIY TOBOPUT O COXPAaHCHUH OMPEACISIONICTO 3HAUCHUS (PU3UKO-
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XMMUYECKUX (haKTOPOB BHEIIHEH CPeJbl, YTO BEAET K BO3SHUKHOBCHHUIO
OTHOCUTEJIbHON YCTOMYMBOCTH Pa3BUTHSL.

K. Yonamuarron  chopMynupoBall — npuHyun - 2omMeocmasd,
MTOKA3BIBAIOIINN  CIIOCOOHOCTH OPraHM3MOB K  CaMOPETYIIAIIAH |
MOIICPYKAHUIO CTA0MIIBHOCTH BHYTPEHHEH Cpellbl OpraHu3Ma.

Hakonen, JI. Jlomio OTKpBUI npasuio HeoOpamumocmu, COTIACHO
KOTOPOMY DBOJIIOIUS SIBIISIETCS HEOOPATHMBIM IIPOIIECCOM, M OpTaHHM3M
HE MOJKET BEPHYThCS K IIPEKHEMY COCTOSHHIO, B KOTOPOM HaXOJUJIUCh
€ro NPEJKH.

AHTUAAPBUHU3M

Kputnka napBuHM3Ma Belach TNPAKTUYECKH CO BpPEMEHH €ro
BO3HHKHOBCHUS U UMeJTa O0ObEKTUBHBIC OCHOBAHHUS, TOCKOJIBKY M3 TIOJIS
3peHHUs NapBUHUCTOB M3HAYAIBHO BBIMIAJAN PNl BaXKHBIX BOMpocoB. K
WX YUCITY OTHOCSITCSI BOIPOCKHI O PUYMHAX COXPAHEHHS B UCTOPHUUECCKOM
pPa3BUTHHU CUCTEMHOTO €IMHCTBA OPTaHU3MOB, MEXaHU3MAaX BKIIOYCHUS
B DBOJIOLMOHHBI  TMPOIECC  OHTOTCHETHUECKUX  TEPECTPOEK,
HEPaBHOMEPHOCTH TEMIIOB JBOJIOLMH, NPUYMHAX TPOTrPECCUBHOM
MaKpO3BOIIIONINH, MMPUYMHAX W MEXaHM3MaX OMOTHYECKHX KPHU3UCOB U
np.

AHTHIapBUHU3M BTOpPOH MOJOBMHEI XIX — Hadama XX BB. OBLI
MIPEACTaBICH JIByMs TJaBHBIMHA TEUCHHSIMH — HEOJIaMapKU3MOM H
KOHIICTIIIWSIMA ~ TelleoreHe3a. boprba ¢ HHMH, a TakXke TIOHCK
AKCTIEPUMEHTAIBHBIX JIOKA3aTeNbCTB OT/EIBHBIX (axTopoB
€CTECTBEHHOTO OTOOpa COCTaBHJIM OCHOBHOE COJEepKaHHe OHOJIOTHU
3TOr0 BPEMEHHU.

Heonamapkusm. IlepBbiM KpyNHBIM aHTHAAPBUHUCTCKUM YUYCHHUEM
CTaJl HeolaMapKu3M, BO3HUKIIMKA B KoHle XIX B. DTo ydeHue
OCHOBBIBAJIOCH ~ HAa  MPU3HAHMU  AJCKBAaTHOW  HM3MEHUUBOCTH,
BO3HUKAIOIIEH TOJ HEMOCPEACTBEHHBIM WM KOCBEHHBIM BIUSHUEM
(haKTOPOB OKPY’KAIOIIEH CPEIbI, BEI3BIBAIOIINX MTPIMOE PHUCTIOCOOICHHE
opranm3Ma K HUM. Taxoke HeoNmaMapKHUCTBHI TOBOPHIIM O HaclleZOBaHUHU
MPHOOPETEHHBIX TaKUM 00pa30M MPH3HAKOB, OTPHIIATN CO3HIATEIHHYIO
POJIb €CTECTBEHHOTO 0TOOpA.

Kak BumgHO ©3 Ha3BaHUS OTOTO HAMPABIECHUS, OCHOBY
HeoJlaMapKHu3Ma COCTaBWIN HieH Jlamapka, 0 KOTOPBIX y4eHbIe 3a0bITH B
Hayajge BEKa, HO BCIIOMHWIM O HUX TOCJE MOSBICHUS JapBUHOBCKON
Teopuu HBotoiMKU. Heomamapku3m He ObUT €IUHBIM TEYCHUEM, a
o0benuHSUT B ce0C HECKONLKO HANpaBICHUM, KaXKI0€ W3 KOTOPBIX
MBITAIOCH Pa3BUTh Ty WIM UHYIO CTOpoHY YyueHus Jlamapka. B
HEOJIaMapKU3M€ BBIICIISIOTCS:

* MexanonamapkuzM — KOHLETIIMS 3BOJIOLMH, COITIACHO KOTOPOH
1iesiecoo0pasHasi OpraHu3alls CO3MaeTCs IyTEM IPHCIOCOONCHUS, WU
cormacHO Jlamapky, ympaskHeHUsI OpraHoB. JTa KOHIENIHS OOBSICHsIIA
SBOJIIOLIMOHHBIE ~ TPeoOpa3oBaHMs  OPraHM3MOB WX  W3HAYAILHOMN
CIIOCOOHOCTBIO IIe71eCO00pa3HO pearupoBaTh Ha HM3MEHEHHs BHEITHEH
cpepl, u3Me-
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HSS TIpU 3TOM CBOM CTPYKTYpel © (QyHKOMH. Bes  clnoxHOCTB
9BOJIIOIMOHHOTO TIpoliecca, TaKUM 00pa3oM, CBOAWIACE K TIPOCTOU
TEOPUM PABHOBECHS CHWJI, 3aMMCTBOBAHHOW, TIO0 CYIIECTBY, U3
HBIOTOHOBCKOHW MexaHWKH. CTOPOHHMKAMH 3TOTO HampaBiieHus Obutm [
Crencep u T. Diimep;

* NCUXONIAMAPKU3M — OCHOBY DTOTO HANPABJIEHUS COCTaBUIIA Wes
Jlamapka o 3HaUYe€HWH B 3BOJIOIHMH JKUBOTHBIX TaKWX (PAKTOPOB, KaK
MIPUBBIYKH, YCWIHS BOJH, CO3HaHWE. CUMTamoCh, YTO 3TH (HaAKTOPHI
MPUCYIIIM HE TOJNBKO OpPraHW3My JKMBOTHOTO B TIIEJIOM, HO W
COCTAaBIIIONIMM  €ro  KIeTKaMm. Takum  o0pa3oM,  SBOJIOIMS
NpeACTaBIsIach Kak IIOCTCIIEHHOS YCUJICHHWE PpOJM CO3HAHUs B
JBIDKCHUH OT NPUMUTHBHBIX CYLIECTB IO PasyMHBIX (DOPM KH3HH. DTO
pa3BUBAJI0O yYCHHWE O MMAHICHXU3ME, BCEOOIIeH OYIICBICHHOCTH.
CropoHHHKaMu 3TOT0 Hanpasienus Obutn A. [Taynu u A. Baruep;

* OpMOIAMAPKUIM — COBOKYITHOCTH THIIOTE3, Pa3BUBAIOIINX HICIO
Jlamapka o0 CTpeMJIGHMH OpPTaHW3MOB K COBEPIICHCTBOBAHUIO Kak
BHYTPEHHE MPHUCYIIEH BCEMYy >XHBOMY JBIKYIIEH CHIIE DBOIIOIUM.
Croponaunkamu optonamapkusma osuma K. Hoarenmn, 3. Ko, I'. Oc6opH,
KOTOpBIE TIONarajid, 9YTO HaIpaBIEHHOCTh JBOJIONHWN OOYCIIOBIIEHA
BHYTPEHHHMH W3HAYaJbHBIMH CBOWCTBAMH OPraHW3MOB. OJTH B3IJISIBI
POICTBEHHBI HJESIM aBTOTEHE3UCA, PACCMATPUBAIOIIETO IBOJIOIUIO KaK
MPOIECC Pa3BEPTHIBAHUS TPEICYIICCTBYIONIUX 3aJaTKOB, HOCSIIHIA
TIeJICHAITPABICHHBIN XapaKTep U MPOUCXOIAIINI Ha OCHOBE M3HAYAILHBIX
BHYTPECHHUX MOTCHIIMAIBHBIX BO3MOKHOCTEH.

Teneosornyeckasi KOHLENIMA JBOJIIONUH, WM TEICOICHE3, HICHHO
Obla OMM3KO CBsI3aHA C OPTOJIAMAPKU3MOM, TaK KaK MCXOJWIIA U3 BCE
Toi ke wuaew Jlamapka O BHYTPEHHEM CTPEMIICHUM BCEX JKUBBIX
OpraHmu3MoB K mporpeccy. Hanbonee BHIHBIM IpeaCcTaBUTEIEM 3TOTO
HampaBleHUs CTal PYCCKUA  €CTeCTBOWCIIBITATENh, OCHOBATEIb
ambpuosoruu K. bap.

CBoeoOpa3Hy0 MOAM(HKAIMIO TEJIEOTeHe3a MPEACTABIUIA B3TJISIBI
CTOPOHHUKOB canbmayuonusma, 3anokennoro B 60—70-e rr. XIX B.
A. 3toccom n A. Kemmkepom. [lo mx MHEHUIO, yKe Ha 3ape TOSBICHUS
JKU3HU BO3HUK BECh IUIAH OYAYIIEro pa3BUTHs TPUPOABI, a BIUSHHC
BHEIITHEH Cpellbl ONPEACISIO JIMITh YaCTHBIE MOMEHTHI ABOJIOIMU. Bee
KPYIHEHIINE SBOJIIOIIMOHHBIC COOBITHS — OT BO3HUKHOBCHHS HOBBIX
BUJIOB JI0 CMECHBI OMOT B T'€OJIOTMYECKON HCTOPHH 3eMITH — TPOUCXOJISAT
B pe3yJbTaTe CKAa4KOOOpa3HbIX W3MCHEHMH, CalbTalldi, WU
Makpomytarmii. [lo cytu pmema, 3T0 ObUT KaTacTpou3M, YCHICHHBIN
JOTIONTHUTENFHBIMA ~ aPTYMEHTaMH. OJTH  B3IJBIIBI  CYIIECTBYIOT IO
CETOHSIITHETO JHS.

I'eneruueckuii anTunapsuan3M. B Hauasie XX B. BO3HHMKIIA TEHETUKA —
yU4eHHe O HaCIeACTBEHHOCTH W W3MeH4YnBOoCcTH. Kazamoce Obl, ee
MOSABJICHHWE JOJDKHO OBLIO PEUINTh MHOTHE BOIPOCHI ABOIIONMOHHON
TEOpHH, JI0 CUX TOp OcTaBaBmvecs 6e3 oTBera. Ho mepBble T€HETHKH
MPOTUBOIIOCTABUIIN JAHHBIC CBOWUX MCCICAOBAHUM NapBUHH3MY, B
pe3ynbrate
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Yero B 3BOJIIOIMOHHONM TEOPUHM BO3HMK TIyOOKHil Kpu3uc. BricTymieHne
TCHETHKOB TPOTUB y4eHUs JlapBMHA BBUIMJIIOCH B IIMPOKUN (PPOHT,
00BeAMHSIOMNN HECKOIbKO TEUEHHH: MYTAI[MOHU3M, THOPHIOIEHE3,
Tpe-afJanTallioHn3M ® Jp. Bce oHM 0OBEAMHWINCH TIOA  OOIINM
Ha3BaHWEM T'CHETHYECKOTO aHTHAAPBUHHU3MA.

Tak, OTKpHITHE YCTOMYMBOCTH T€HOB TPAaKTOBAJOCh KaK HX
HEHU3MEHHOCTb. 910 CII0COOCTBOBAJIO pacipoCTPaHEHUIO
anmuzeomoyuonuzma (Y. bercon). MyTalioHHas H3MEHYHBOCTh
OTOXKIECTBIIACH € DBOJIONMOHHBIMH  TIPEOOpPa3OBaHUSAMH, YTO
HCKJIFOYAJI0 HEOOXOJUMOCTh 0TOOpa KaK IJIABHOM MPUYMHBI 3BOJFOIUH.

Bennom »tux mocrpoenmii ctana Teopusi Homorenesa JI.C. bepra,
co3fganHas B 1922 r. OcHOBY ee cOCTaBWJIA HJIEs, YTO DBOJIOIMUS €CTh
3aMporpaMMUPOBAHHBIN TIPOIECC PeaTU3allii BHYTPEHHUX, MPHUCYIIHX
BCEMYy JKHUBOMY 3aKOHOMepHOCTe. OH cuMTan, 4dYTO OpraHU3MbI
00JTaatl0T BHYTPEHHEH CWJIOM HEM3BECTHOM MPUPOJBI, JCHCTBYOMICH
[IeJICHANIPaBIICHHO, HE3aBUCHMO OT BHEIIHEH Cpelmsl, B CTOPOHY
YCIIOKHEHUST opraHm3aui. B mokazarenscTBO 3TOro bepr mpuBomwir
MHOXECTBO JaHHBIX II0 KOHBEPIEHTHON W TapajUICIIbHON SBOMIONNN
Pa3HBIX TPYII PACTCHUH W )KHBOTHBIX.

N3 Bcex 3TUX CIOPOB CO BCeH OYEBUAHOCTHIO CJIEIOBAIO, YTO
TeHEeTHKA W JTapBUHHU3M JOJDKHBI OBUTH HAWTH OOIMMiH s3bIK. Ho mpexme
YeM NPUCTyNaTh K PacCMOTPEHHUIO NadbHEHINEro pa3BUTHS TEOPUU
ABOJTIOIUH, CIIETYET MMOIPOOHEE OCTAHOBUTHLCS HA OCHOBHBIX ITOJIOKCHHUSX
TCHETHKH, 0€3 KOTOPOH COBPEMEHHBIH JaAPBUHU3M ObLIT ObI HEBO3MOXKEH.

11.4. OCHOBbI reHeTUKU

I'eneTrka BO3HMKIIA B Havaie XX B., XOTS MEPBbIC IIard B U3yYCHUH
HACJICACTBEHHOCTH OBUIM cHejJaHbl BO BTOpoi mosioBuHe XIX B.
YEIICKUM €CTeCTBOMCIbITaTeleM I. MeHaeneM, KOTOpPBIA CBOMMH
OTBITAMU 3aJIOKWJI OCHOBBI COBpeMeHHOM reHetuku. B 1868 1. o
MOCTaBUJI OMNBITHI MO CKPEUIMBAHUIO TOPOXa, B KOTOPHIX JOKa3all, YTO
HACJIEICTBEHHOCTh HE MMEET IPOMEXYTOUYHOIO  Xapakrepa, a
repenaeTcss TUCKPETHBIMUA dacThimamu. CeromHs MBI Has3bplBaeM dTH
YacTHIBI FeHaMH. Pe3ynbrarhl cBOMX HaOIMmoAaeHWi MeHIens oTpasuil B
OITyOJIMKOBAHHOM MM HAy4YHOW CTaThe, KOTOpas, K COXKAJIEHHIO, OCTajach
HE3aMEUYEHHOM.

Te ke camble BBIBOJBI ObLIM BHOBH moyydeHbl B 1900 r., korma Tpu
uccnegoparens — X. e @pus, K. Koppenc u 3. Uepmak — npoBenu
CBOM DOKCIEPUMEHTBI, B KOTOpPHIX IIOBTOPHO OTKPBUIM ITpaBUJIa
Hacje[0BaHUsA Mpu3HaKoB. I[lodToMy OCHOBaTeNsIMM HOBOWM HAyKH
CUMTAIOTCSl BBIIICHa3BaHHBIE YYEHBIC, a CBOE Ha3BaHME HTa Hayka
nonyywia B 1906 r., *qan ero anriauiickuii 6uosnor Y. betcoH.

OrpoMHYI0O pOJh B CTAHOBIICHHH TEHETHKH CHITpAT JaTCKUH
nccnegoBarensr B. HMoraHceH, KOTOpHIH BBENI B IIUPOKUH OOUXOJ
OCHOBHbIE
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TEPMUHBI M ONpENEIeHus, UCTOoNb3yeMble B 3Tol Hayke. Cpenu HHUX
BAOXHEHMIIIUM TOHATHEM SBIISICTCS «2eHy — QJIEMCHTApHasd <CJIUHULIA
HacnencTBeHHocTH. OH  mpeicTaBiseT Cco0OM  BHYTPHUKIICTOUHYIO
MOJIEKYJISIPHYIO CTPYKTYpy. Kak MbI 3HaeM ceroiHs, TeH — 3TO y4acTOK
mosnekynbl JIHK, Haxoasmuiicss B XxpoMocoMe, B SJpe KIETKU, a TaKKe B
ee IUToIIa3Me U OpraHonaax. ['eH ompenenser BO3MOXKHOCTh Pa3BUTHS
OJTHOTO DJIEMEHTApHOTO TpHU3HAKa WM CHHTE3 OJHOH OeIKOBOM
Monekynsl. Kak OBDIO OTMEYEHO paHee, YHCIO TE€HOB B KPYITHOM
OpTaHN3Me MOXKET JIOCTUTaTh MHOTUX MWIJUTHAPAOB. B opranmsme reHsl
SIBJISIIOTCSL CBOETO pOJla «MO3TOBBIM LIEHTPOM». B HuX (ukcupyrorcs
MIPU3HAKHU U CBOMCTBA OpraHu3Ma, repearoiuecs o HacaeICTBY.

COBOKyrIHOCTL BCE€X I'€HOB O/THOI'O OpraHn3Ma Ha3bIBaCTCS r€HOTUIIOM.

COBOKYIIHOCTh BCEX BapHaHTOB KaXJOTO M3 T'CHOB, BXOIAIIUX B
COCTaB TCHOTHUIIOB OIPE/ICIICHHON TpymIibl 0cOOSH MM BUAA B IIETIOM,
HasbIBaeTCs cenoghonoom. Hanpumep, y MyXu Ipo30(HITbI N3BECTHA TIeTIast
cepust U3 12 TeHOB OKpackW Tia3a (KpacHas, KOpaloBas, BHUIITHEBAs,
abpukocoBas  T.1. 0 O6emoro nBera). ['eHohOoH T SBISIETCS BUIOBBIM, a
HE MHMBUYAITEHBIM TIPU3HAKOM.

COBOKYMHOCTh BCEX TMPH3HAKOB OJHOTO OpraHW3Ma Ha3bIBACTCS
denorunmom. OeHOTHTT TIPEACTABIIIET COOOH PE3yNIbTaT B3aMMOICHCTBHS
TECHOTHIIA U OKPYXKAIOIIEH CPEeIbI.

I'eHeTrka u3ydaeT 1Ba PyHIAMEHTAIBLHBIX CBOMCTBA JKUBBIX CHCTEM —
HACJIC/ICTBCHHOCTh W HM3MEHYHMBOCTh, T.€. CIIOCOOHOCTh JKUBBIX
OpPraHU3MOB IepeaaBaTh CBOM NMPU3HAKK M CBOMCTBA U3 MOKOJCHUS B
MOKOJICHHE, a TAKKe MPHOOpeTaTh HOBbIE KauecTBa. HaciencTBeHHOCTh
CO3/IaeT HEMpPEPBIBHYI0 MPEEMCTBEHHOCTh IPHU3HAKOB, CBOMCTB U
0COOGHHOCTEH pa3BUTUS B  psdy TOKOJeHHH. VI3MEHYMBOCTH
obOecneynBaeT MaTepuan s €CTeCTBEHHOIO OTOOpa, co3maBasi Kak
HOBBIE BapHaHTHl TPU3HAKOB, TaK W OECUUCIEHHOE MHOKECTBO
KOMOWHAIIMI TIpeXXAe CYyNIECTBOBABIIMX M HOBBIX MPU3HAKOB XUBBIX
OpPTaHHU3MOB.

eHeTUKa 0 HacneaCTBEHHOCTU

B ocHOBY TeHETHMKM JIeTM  3aKOHBI  HACJIEICTBEHHOCTH,
oOHapyXeHHbIe MeHaeneM INpu TMPOBENEHHH WM CEPHH OIBITOB II0
CKPEUINBAaHUIO Pa3IMYHBIX COPTOB ropoxa. B xome 3Tux mcciemoBaHuit
UM OBUTH OTKPBHITHI KOJIMYECTBEHHBIE 3aKOHOMEPHOCTH HACIETOBaHHS
MIPU3HAKOB, T03KE HA3BaHHBIE B YECTh NEPBOOTKPBHIBATENS 3AKOHAMU
Menodens. ITH TpU 3aKOHA U3BECTHHI KaK 3aKOH EAMHOOOPa3us MEPBOTro
TIOKOJICHUSI
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rUOpUIOB,  3aKOH  PACHICIUICHMS U 33aKOH  HE3aBHUCHMOTO
KOMOMHHMPOBaHHMS IPU3HAKOB.

MepBbiii 3akoH MeHaenss — 3aKOH eIMHOOOpa3us IEPBOrO
TTOKOJICHUST THOPHUIOB — YCTaHABIUBACT, UTO NPH CKPEIIMBAHUU IBYX
0CO0CH, pa3TMYaroNIUXCcs 0 OJHOW Tape aabTepHATHBHBIX ITPH3HAKOB,
THOPUABI TIEPBOTO  TIOKOJCHHWS  OKAa3bIBAIOTCA  €IMHOOOPAa3HBIMU,
TIPOSIBIISISL JIWIh OJMWH TMpH3HAK. Hampumep, NpH CKpENMIMBaHUU OBYX
COPTOB TOpoXa C KEITBIMA U 3€JICHBIMA CEMEHAMH B TIEPBOM TTOKOJICHHH
THOPHIOB BCE CEMEHAa HMEIOT JKEITYI0 OKpacKy. JTOT IPH3HAK,
HpOﬂBHHIOHlHP'ICﬂ B IEpBOM TIOKOJICHUU I I/I6pI/IILOB, Ha3bIBACTCS
Jomunanmueim. Bropoit mpu3Hak (3eJeHas OKpacKa), Ha3bIBaeTCs
peyeccusHbiM 1 B TIEPBOM ITOKOJICHUW TUOPHUIOB TIOJIABIISICTCS.

Bropoii 3akoH MeHaess1 — 3aK0H pacilieIUICHUs] — TJIACUT, YTO TIPHU
CKPCUIMBAHUN TUOPHIIOB TEPBOTO TOKOJICHHS WX IOTOMCTBO (BTOpPOE
MOKOJICHUE THUOPHWIOB) JaeT pacCIleIUICHHE [0 aHAJIM3HPYyEeMOMY
MPU3HAKYy B OTHOIIEHUH 3 : 1 1o dheHOTHMY, 1:2:1 IO TeHOTHITY, HITH Aa
+ Aa= AA + 2Aa + aa. B 3ToM ke npuMepe CKpEIIUBaHKS IBYX COPTOB
ropoxa ¢ JKEJITBIMH W 3CJICHBIMH CEMEHaMHU BO BTOPOM ITOKOJICHUH
THOPHUIOB TPOM3OMIET pacCIICIICHHE: IMOSIBATCS PAaCTCHUS C 3€JICHBIMHU
ceMeHaMH (pEIeCCUBHBIN MPU3HAK), OIHAKO KOJHWYECTBO 3EJICHBIX
ceMsH OyIeT B TPHW pa3a MEHBINE KOJUIECTBA JKEITHIX (IOMHUHAHTHBIN

MIPU3HAK).
Tpernii 3axon MeHaelasi — 3aKOH HE3aBHCHUMOIO KOMOHHHPOBAHHS
MPU3HAKOB — YTBEPXKIACT, YTO TMpPU CKPEIIMBAHUM OPraHW3MOB,

OTJIHYAIOLIUXCS APYT OT Apyra o IBYM M OoJiee mapaM aabTepHATHBHBIX
MPU3HAKOB, TE€Hbl M COOTBETCTBYIOIIHME KM IIPH3HAKH HACJIEIYIOTCS
HE3aBUCHMO JpPYr OT Jpyra M KOMOHHHPYIOTCS BO BCEX BO3MOXKHBIX
codeTaHusaxX. Tak, Ipy TUTHOPHUIHOM CKpEIIMBAHWH IBYX COPTOB rOpoxa
C JKeNTHIMH TJAJAKAMH ¥ 3€JICHBIMH MOPITUHHCTBIMA CEMEHAMH BO
BTOPOM IIOKOJICHHH THOPHIOB IO BHEIIHUM IIPH3HAKAM BBISBIISIOTCS
YeThlpe TpyIIIbl  ocobell  (KenThle TIIAJKHE CeMEHa, JKEJIThIe
MOpPIITMHKUCTBIC, 3€JICHBIE TJIATKHWe, 3€JICHBIC MOPIIUHUCTBIE) B
KOJIMYECTBEHHOM cooTHommeHnn — 9:3:3:1.

XpomocoMHasi Teopusi HACJIEICTBEHHOCTH. Tpetuii 3akoH MeHnemns
JICHCTBYET HEe BO BceX Ciydasx. 1109TOMy BaKHBIM 3TalioM B Pa3BUTHU
TEHETHKH SBHIIOCH CO3JaHHe B Hauaje XX B. aMEPHUKAHCKHM YUCHBIM I .
Mopranom XpoMOCOMHOM TEOpPHH HaclieACcTBeHHOCTH. Habmomast neenne
KJIETOK, MopraH mIpHIea K BbIBOJIY, YTO OCHOBHAs POJb B Iepeiaue
HACJIEICTBCHHON HMH()OPMALUU MPUHAIICKUT XPOMOCOMaM KICTOYHOTO
aapa. AMEpPHKaHCKOMY YYEHOMY YIQJIOCh BBISBHTH 3aKOHOMEPHOCTH
HACJIe/IOBAaHUS TPU3HAKOB, TEHBHI KOTOPBIX HAXOMATCS B  OXHOU
XpOMOCOME, — OHH HACJCIyIOTCS COBMECTHO. OTO Ha3bIBaeTCA
cyennieHuem 2eHos8, Wi 3akonom Mopeana. MopraH JIOTHIHO 3aKITFOYNI,
970 y J000r0 OpraHM3Ma IPH3HAKOB MHOTO, a YHCIIO XPOMOCOM
HeBenwko. CleoBaTeIbHO, B KaXIOH XpOMOCOME JODKHO HAXOHUTHCS
MHOT'O TC¢HOB.
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Kaxnmas xpomocoMa COCTOMT WX LEHTPAaJbHOM HUTH, UMEHyEeMOW
XpOMOHeMOt, BAOIb KOTOPOM PacIOIOXKEHBI CTPYKTYPbl — XPOMOMEDDI.
XpoMOCcOMBI TIPHOOPETAIOT TAaKOW BH TOJIBKO BO BpEMs EICHHS
KIETKH, B Jpyroe k€ BpeMs OHHM HWMEIT BHI TOHKHX
TEeMHOOKpPAIICHHBIX HUTeW. B Kaxmol KieTke Io0Oro opraHuiMa
JTAHHOTO BW/Ia COIEPIKUTCS OIPENENICHHOE YHCIO XPOMOCOM, HO WX
KOJIMYECTBO y KKAOTO BUIA pa3nudHo. Hampumep, y mIog0Boi MyIIKH
Ipo3oduiel UX 8, y cagoBoro ropoxa — 14, y xaber — 22, v KPBICEI —
42, y ytku — 80, a y MHKPOCKOIMYECKOTO MOPCKOTO >KHBOTHOIO
paguonspun — 1600. I'eHom denoBeka coctour u3z 46 xpomocom. Y
Apyrux BHIAOB JKHMBOTHBIX KOJMYECTBO XPOMOCOM  MOXCT 6I)ITI)
Ppa3IndYHbIM, HO OIPCACICHHBIM W TOCTOAHHBIM [JId JAHHOI'O BHIA.
XpoMOCOMBI BCer/a MapHbl, T.6. B KIETKE BCErja HMMEETCs IO JIBe
XpPOMOCOMBI Kaxjaoro Bupa. Tak, y uemoBeka umeercss 23 mapbl
xpoMocoM. [lapbl oTiMuaroTcs Apyr OT Apyra no umHe, (Gopme u
HAJIMYHUIO YTOJIICHUH U TTePETDKEK.

OTBeTHIIa TeHETHKA TAKXKe M Ha BOIIPOC O MPOUCXOXKIECHUN TTOJIOBBIX
pasnuumii. Tak, y genoBeka u3 23 map XpoMocoM 22 Tapbl OJIMHAKOBHI
KaK y MYXCKOTO, TaK M Y JXEHCKOTO OpraHH3MOB, a OfHa Mapa —
pasnuuHa. VIMeHHO Omaromapst 3ToW TMmape OOYCIIOBICHBI ITOJIOBBIC
pa3IIyms, IO3TOMY €€ Ha3bIBAIOT HOI0BbIMU XPOMOCOMAMU, B OTIINIUE OT
OJIMHAKOBBIX XPOMOCOM, Ha3BaHHBIX aymocomamu. [1010BbIE XpOMOCOMBI
y KEHUIMH OJUHAKOBBI, MX HAa3bIBAIOT X-xpomocomamu. Y MyXUUH
[IOJIOBBIE XPOMOCOMBI pa3Hble — oOJHa X-XpoMocomMa M OAHa Y-
Xpomocoma. Il KaXIoro 4enoBeKa PEeIIarollyl0 pojb B ONpPEAEICHUU
noiga wurpaer Y-xpomocoma. Ecmm siinexneTka  omiIoAoTBOpseTcs
CIIEpMATO30MIOM, HECYIIUM X-XpOMOCOMY, pa3BHBaeTCid KEHCKHUH
OpraHu3M, eclii K€ B SHIEKIeTKy IPOHHWKAeT CIIepPMaTO30uI,
cojiepKalluid Y-XpoMOCOMY, pa3BUBAETCA MYXKCKOW OpraHu3M.

Cremyroruii BaXKHBIHN 3Tall B Pa3BUTHH TeHETHKH Hadaircs B 1930-¢ 1.
U cBsizaH ¢ orkpeitueM ponu JIHK B mepenade HaciienCTBEHHOU
nHpopmanmu. Haganoch pacKpbeITHE TEeHETHIECKUX 3aKOHOMEPHOCTEH Ha
MOJIEKYJIIDHOM  ypOBHE, 3apoAwiack HOBas  JUCHUIUIMHA  —
MOJICKYJISIpHAsE TEHEeTHKa. Torga »Ke B XOAe UCCIeNOBaHHN ObLIO
YCTAQHOBJICHO, YTO OCHOBHAs (D)YHKIIUS T€HOB COCTOMT B KOJUPOBAaHUM
cuHTe3a OenkoB. 3atem, B 1950 r. C. bensepom Obl1a ycTaHOBJIEHA TOHKAS
CTPYKTYpa  TEHOB, OBUI  OTKPHIT  MOJCKYJISIPHBIA  MEXaHWU3M
(YHKIIMOHUPOBAHUS TEHETUYECKOTO KOJa, TOHST SI3bIK, Ha KOTOPOM
3amucaHa TeHeTudeckas wuH(opmanus. J[is 3TOro HCHOIB3YHOTCS
YeThIpe a30THUCTHIX OCHOBaHWS (a/ie-HWH, THMUH, TyaHWH W ITUTO3WH),
MATHATOMHBIN caxap u ocTaTok (pochopHo#t kucmoTel. U, HakoHeI, OB
pacmudppoBaH MeXaHH3M peIUIHKanuy (Tepesadyn  HacleICTBEHHOU
napopmarun) JIHK. M3BecTHO, 9TO TOCTIEIOBATEIHLHOCTh OCHOBAHMHA B
OMHOW HHUTH B TOYHOCTH TPEAOIpPEAETsieT TOCIIeA0BaTEeIbHOCTh
OCHOBaHMM B JIpyrod — 3TO TaK Ha3bIBAEMBIA  HpUHYUN
KOMIIUMEHMAapHocmy, AEACTBYIOIIHUIN 110 THITY MaTpPULIBI.
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I[Ipu pasMHOXeHMHM JBe crmmpanu crapod MoJekynasl JIHK
pacxonmarcsi, M Kaxxaas CTaHOBHUTCS MaTpHUICH ISl BOCIIPOU3BOICTBA
HoBbix Huted JIHK. Kaxnmas m3 nByx JMOYEpHUX MOJIEKYJ 00s3aTeIbHO
BKITIOYAET B ce0s OJHY CTapyro MOJMMHYKICOTHIHYIO TIETh W OHY HOBYIO.
VnBoenne monekyn JJHK mporcxoguT ¢ yaIuBUTEIBHOM TOYHOCTBIO, YEMY
CIIOCOOCTBYET IBYXIIEIIOYHOE CTPOCHHE MOJIEKYJIBI — HOBas MOJIEKYJIa
a0COITIOTHO UACHTHYHA CTapoi. B 3TOM 3aKirouaercs riiyOOKH CMBICIL,
moroMy 4Tto HapymeHue crpykrypsl JJHK, mpuBomsiee K MCKa)XKEHHUIO
TEHETHIECKOTO0 KOAa, caeiasio Obl HEBO3MOXKHBIM COXPaHCHHE W
nepenavy o HACJIEJICTBY TEHETHYECKOM uH(pOpMAIINY,
oOecrieunBarOIIel  pa3BUTHE NPUCYIIUX  OPraHUu3My  IPU3HAKOB.
CITyCKOBBIM MEXaHHU3MOM DCIUIMKAIIUU SBJISICTCS HaJM4Me 0CO00ro
¢depmenta — JJHK-monmmepassbl.

FeHeTuKa 06 N3MEHYMBOCTHU

I'eneTndeckne MexaHW3MBI HACIIEACTBEHHOCTH TECHO CBSI3aHBI C
TeHETHYECKIMH MeXaHU3MaMHd W3MEHYUBOCTH, T.€. CO CIIOCOOHOCTBHIO
JKUBBIX OpPraHU3MOB MPUOOpPETaTh HOBBIE TPWU3HAKK W CBOWCTBA B
Ipoliecce B3aNMOJEHCTBHSA OpraHM3Ma C OKpY)Karolled cpenow.
W3MeHUMBOCTL SBISICTCS OCHOBOM JIII  ©CTECTBEHHOTO OTOOpa U
3BOJIIOIMY OPTaHU3MOB.

[lo MexaHM3MaM BO3HHMKHOBEHHUSI M XapakTepy HW3MCHCHHI
MPU3HAKOB  TEHETUKA  pa3iudaeT JBE  OCHOBHbIE  (hDOPMEI
W3MEHYMBOCTU: 1) HACICACTBCHHYIO (TCHOTHUITMYECKYIO) U 2)
HEHACJICACTBEHHYIO0  ((PCHO-TUITUYCCKYIO), WJIH MOIUPHUKAIFOHHYIO
W3MEHYMBOCTh. MouduKkai-oHHas W3MEHYMBOCTh  3aBHUCHT  OT
KOHKPETHBIX YCJIOBUM Cpelibl, B KOTOpPOM CYIIECTBYET OTJEIbHbBIN
OPTaHI3M, U JaeT BO3MOKHOCTh TIPUCIIOCOOUTHCS K ITUM YCIOBHUSM, HO B
mpejiesiax HOpMBI peakiuy. Tak, eBpormeer, JoIro XKUByInii B Adpuke,
proOpeTeT CHIIBHBIA 3arap, HO IBET €ro KOXH BCE-TaKh He OynmeT
TakuM, Kak y KOPEHHBIX oOHTaTeleld 3TOro KOHTHHEHTa. JlaHHbBIC
U3MEHEHUS HE HACIIETYIOTCSI.

I/ISMCH‘{I/IBOCTB, CBs3aHHaA C USMCHCHUECM I'CHOTHIIA, HA3BIBACTCA
TeHOTHIIMYECKOH N3MEeHYNBOCThHIO.

I'enetmueckas M3MEHUYMBOCTH TiepefaeTcd IO  HACIEACTBY MU
MoApa3AessieTcsl HA KOMOMHATUBHYIO M MYTallHOHHYIO.

Hambonee sipko HaciieACTBEHHass M3MEHYHBOCTH MPOSBISIETCS B
MyTaIIX — TIEPECTPOWKAaX HACIEACTBEHHOTO OCHOBaHUS, T€HOTHIIA
opranmMa. MymayuoHHas U3MeHYusocms — 3TO CKAYKOOOpa3HOe W
yCTOWYMBOE M3MEHEHHE T€HETHYeCKOro MaTephalia, Mepearoieecs Io
HacneAcTBy. XoTsa mnporecc perumkaiuu JIHK u  geneHus kieTok
OOBIYHO HIET YPEe3BBIYAHO TOYHO, WHOTNA, NMPHUMEPHO OIWH pa3 Ha
ThICAYY WIM MWIJIMOH CIIy4aeB, ATOT IpPOIECC HapyllaeTcd, U Toraa
XpOMOCOMBI HOBOW KIJIETKH OTJIMYAIOTCS OT TeX, KOTOphle ObUIM B
crapoii. Takum oOpazom,
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MyTalyd BO3HUKACT BCJICACTBUE HU3SMCHCHHSA CTPYKTYpbl T'€HOB WU
XpOMOCOMBI MW CIIYXKUT CAWHCTBCHHBIM HCTOYHUKOM TI'CHETHUYCCKOIO
pa3sHooOpaszust. CyllIecTBYIOT pa3HbIe THITBI T€HHBIX M XPOMOCOMHBIX
MyTAalUH.

@dakTopbl,  CHOCOOHBIE  BBI3BIBATH  MYTAllMH,  HA3BIBAIOTCS
mymazenamu. OHU TTOApA3NETAIOTCS Ha Qu3ndeckre (pa3TunIHbIC BUIABI
V3Ny4eHUH, BBHICOKHE WM HHU3KHE TEeMIIEPaTyphl), XHMHIECKUE
(HEeKoTOpBIC JIEKapCTBA W Ip.) W OWONOrudeckune (BUPYCHI, OaKTEpHH).
[lo 3HaummocTH I OpraHM3Ma MYTallMH TIOAPA3JENsIIoTCS Ha
OTpUIlaTeJbHblE —  JieTallbHble (HECOBMECTHMBIE C  JKW3HBIO),
MoJyJeTalbHble  (CHIDKAIOIMIME  KM3HECTIOCOOHOCTh  OpraHu3Ma),
HEWTpaJIbHBIE U TTOJIOXKHUTENbHBIE (OBBIIIAIONINE TPHUCIIOCOOISEMOCTD 1
KHU3HECTOUKOCTh opranu3ma). [lojgokuTenbHble MyTallii BCTPEYAIOTCS
KpailHe peaKo, HO WMEHHO OHHU JIeKaT B OCHOBE MPOTPECCHBHOM
SBOJIIOIIHY.

Kombunamusnas uszmenuusocms CBsi3aHA C TIOMYYEHHEM HOBBIX
KOMOWHAIINH Te€HOB, UMEIOMMXCs B TeHoTune. CaMu TeHbI IIPH 3TOM He
WM3MEHSIOTCS, HO BO3HHMKAIOT WX HOBBIE COYETAHWS, YTO MPUBOIUT K
MOSIBTICHUIO OPTraHW3MOB C JPYTMM TE€HOTHIIOM H, CIIeIO0BaTEIbHO,
denotunoM. OmbITel MeHImENsT M0  IUTHOPHIHOMY CKPEUTABAHHUIO
SIBIISTIOTCS TIPUMEPOM  TIPOSIBIICHUS W3MEHYHUBOCTH, OOYCIIOBIEHHOM
nepeKoMOWHaIell TeHOB, T.6. KOMOMHATHBHOW W3MeHYMBOCTU. Eie
OTHUM TIPUMEPOM TaKOW W3MEHUYMBOCTH SBJSICTCS TCHETHYCCKAsI
peKOMOMHAIMSA, KOTOpas NPOUCXOAWT IMPU TIOJIOBOM Pa3MHOKCHHH.
HIMeHHO TI0ATOMY JIETH TIOX0KH Ha CBOUX POJIUTEINICH, HO HE SBISIOTCS
uX TOYHOH Komuel. Kpome Toro, pekoMOMHALIUSI MOXKET MPOUCXOIUTE 38
CYCT BKIIOYCHHMS B TCHOM KIICTKA HOBBIX, IIPUBHECCHHBIX W3BHE
TEHETUYECKHX DIEMEHTOB — MHTPHPYIOIINX TeHETHIECKUX dIIEMEHTOB. B
TocIieiHee BpeMs ObUIO YCTaHOBJIEHO, YTO JTa)Ke caMO WX BHEApPEHHE B
KJIETKY JTAeT MOIIHBIA TOTYOK K MHOKECTBEHHBIM MYTAIIHIM.

Taxoi TOTYOK MOTYT IaBaTh BHPYCHl — OJHU W3 HaOOJIee OMAaCHBIX
MyTareHoB. Bupycel — 3T0 Menpuaiiive W3 KUBBIX cymiecTB. OHU He
WMEIOT KIIETOYHOTO CTPOEHUS, HE CIOCOOHBI CaMH CHHTE3WPOBATh
0€JIoK, MOATOMY MOJYYaloT HEOOXOAMMBIE Uil MX KHU3HEIESTEITbHOCTH
BEIIIECTBA, MPOHUKAS B )KUBYIO KJICTKY M UCIIONB3Ys Uy)KUEC OPraHUUCCKHC
BEIIIECTBA M 3HEPTHI0. Y YENIOBEKA, KaK U Y PACTECHHM, U Y KUBOTHBIX,
BHUPYCHI BBI3BIBAIOT MHOXKECTBO 3a00JICBaHUM.

XoTss MyTamMu — TJaBHBIE TIOCTABIIUKH  SBOJIOIIMOHHOTO
MaTepuaia, OJHAKO OHH OTHOCATCS K W3MCHCHHUSAM CIIYYailHBIM,
MTOMYMHSIOMIAMCS. BEPOSTHOCTHBIM, WJIM CTATHCTHYECKUM, 3aKOHAM.
[looToMy OHH He MOIYT CIY)XHTHb OIPEACISIONIM  (HaKTOPOM
IBOJIFOIIMOHHOTO TIporiecca. [IpaBaa, HEKOTOpBIE YIEHBIE PAaCCMAaTPHUBAIOT
MyTaIl{ B Ka4eCTBE OCHOBHOTO ABOJIOIIMOHHOTO (pakTopa, 3a0bIBast mpu
9TOM, YTO B TaKOM CiIy4ae HEOOXOJMMO NPHU3HATH H3HAYAIHHYIO
MIOJIE3HOCTh M MPHUTOTHOCTH a0COMIOTHO BCEX BOZHHUKAIOIIHX CITyYaHBIX
W3MEHEHUH. A 3TO TPOTHUBOPECUYHT HAONIOJNEHHUSIM B TIPUPONE H
AKCIICPUMEHTAM B CEIICKIIHU.
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B neiictBuTenBbHOCTH, KpoMe OTOOpa —  €CTECTBEHHOTO WM
HCKYCCTBEHHOTO, HE CYIIECTBYeT HHKAKOrO JIpyroro CpeacTBa
PETYIUPOBAaHUS HACJCACTBEHHOW W3MEHYMBOCTH. TOJBKO OTOOp €O
CTOPOHBI MIPHUPOABI WM YEJIOBEKA MOXKET COXPAHUTh CIy4ailHO
MOSIBUBIIKECS U3MEHEHHUS, OKAa3aBUIMECS IOJE3HBIMH B ONpPEACIICHHBIX
YCJOBHSIX, U HCIIOJIB30BATh UX JJIS1 JAIbHEUIEH 3BOJIIOLIUH.

Tem He MeHee, uzes O BEIYIIEH pOJIM MyTalMil B 3BOJIIOIIMOHHOM
MpoLIECcCe JIErSia B OCHOBY Meopuu HetmpaibHbiX Mymayutl, CO3JaHHON B
70—S80-¢ tr. XX B. smoHCKkMMH ydeHbIMEH M. Kumypoir m T. Ora.
CornacHo 3TOH TEOpUHM U3MEHEHHs B QYHKLMIX OETOKCHHTE3UPYIOLIETro
arnmapara SBIJISIOTCS pe3yJbTaTOM CIY4YalHbIX, HEUTPaIbHBIX MO CBOUM
3BOJIFONMOHHBIM  ITOCJICACTBUAM MyTaHI/II‘/'I. Nx wuctunHas poiIb —
MIPOBOITUPOBATh TCHETHUCCKHI JApeii) — W3MECHEHHE YacTOThl TCHOB B
MOMYJALUN MOJ ACHCTBHEM COBEPIIEHHO CIy4ailHbBIX (akTopoB. Ha
9TOH OCHOBe ObUIa TPOBO3INIAIICHA HEUTPAJIHMCTCKAas KOHIEHIUS
HEJIApPBUHOBCKOM HBOJIIOIMH, CYITHOCTh KOTOPOHM 3aKiro4yaeTcs B HIEe,
YTO Ha MOJIEKYISIPHO-TEHETHYECKOM YPOBHE ECTECTBEHHBEIM OTOOp HE
pabortaer. M XOTA STH TpencTaBiIeHUS He SBISIOTCS OOIIETIPHHSATHIMHU
cpeny OWMOJIOTOB, OYEBHIHO, YTO HEMOCPEACTBEHHOW apeHOW ACHCTBHSA
€CTeCTBEHHOT0 O0TOOpa sBisgeTcs (EHOTHII, T.C. JKUBOM OPTaHH3M,
OHTOT€HETUYECKHH YPOBEHb OPraHU3aL[UH KU3HU.

11.5. CuHTeTM4YECKana Teopus 3BONTIOLUN

PaccmarpuBas  ocHOBHBIE  (haKTOPBI ~ SBOJIOIUK, HETPYIHO
yOeIUThCsA, 4YTO WCXOJHBIC WJAEH Teopuu OdBoironmu JlapsuHa B
JAITbHEHIIIEM TIOJIBEPIIIMCH 3HAYUTEIIBHBIM YTOUHCHUSM, TOTIOTHCHUSAM U
ucnpasieHussM. Oco0yr0 pojb B CTAHOBJICHUM HOBBIX MPEICTABICHUIA O
Pa3BUTHU ChIrpajia TCHETHKA, KOTOPasi COCTaBIIa OCHOBY HEOIapBUHHI3MA
— TEOpWUH OPTraHWYECKOH HBONIONMHU ITyTeM €CTECTBEHHOTO O0TOOpa
MIPU3HAKOB, JIETEPMUHUPOBAHHBIX TeHeTHdeckH. [[pyroe obmenpuHsiToe
Ha3BaHWE HEOJapBHHW3MAa — CHHTETHYECKas (OCHOBaHHAS Ha JaHHBIX
MHOTHX O0JIACTEH €CTeCTBO3HAHMSA), WM OOIIas, TEOpHs DBOJIOINN
(CTD). Cunterrndeckast TCOPHsI SBOIOIMH TPEACTABISAET COOOM CHHTE3
OCHOBHBIX OBOJIONMOHHBIX wuAeld [lapBuHa w©, TIpexae Bcero,
€CTeCTBCHHOIO OTOOpa C HOBBIMU pe3yJbTaTaMU WCCIICIAOBAHUN B
00JIaCTH HACJICACTBEHHOCTH U U3MEHYHBOCTH.

Hauvanom pa3pa®oTKu CHHTETUYECKOW TEOPUM 3BOJIIOIUHU MPUHSATO
cuutath paboTel pycckoro reHetuka C.C. UeTBeprkoBa MO MOMYJISIH-
OHHOHM TEHEeTHKe, 3aTeM K 3TOW padoTe MOJIKIIYMINCH OKOo S50
YUYEHBIX M3 BOCHMH CTpaH. B mx pa0oTax ObUIO IMOKa3aHO, YTO OTOOPY
MIOJIBEPraloTCsl HE OT/AENbHBbIE TMPU3HAKH WM OCOOHM, a TEHOTHIT BCEU
MIOMJISIIUA, OJHAKO OCYIIECTBISIETCS OH uepe3 (PeHOTHUIHYECKUE
MIpU3HAKU
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OTJENBbHBIX Oco0el. OTO MPHUBOAUT K PACHPOCTPAHEHHUIO IOJE3HBIX
W3MEHEHUI BO BCel momyisiuu. [loNe3HOCTh M3MEHYMBOCTH OyAeT
ONpEAEIAThCSI ESCTECTBEHHBIM OTOOPOM TIPYIIBI 0coOei, Hauboee
MIPUCTIOCOONICHHBIX K JKM3HH B ONPENEICHHBIX YCIOBHSX. TakuMm
00pa3oM, dIIeMEHTApHOUW EAWHUIICH SBONIONMH CUATACTCS YK€ HE 0COOb
(xax cumran Jlamapk), He BHI (Kak cumTtan JlapBWH), a COBOKYITHOCTb
0co0eil OgHOTO BHIA, CHOCOOHBIX CKPEIIMBATHCA MEXTy COOOH, T.e.
TIOITYJISIITHS.
MyTHpOBaBIINi T€H CO3MaeT Y OCOOM HOBBIH MPH3HAK, KOTOPHIA B
ciayyae TOJIE3HOCTH IS TOMYJSIMH  3aKperuisieTcss B HEil.
O¢ddexkTuBHOCTH Mpolecca OMpeneNseTcsl 4YacTOTOW BO3HUKHOBEHHS B
TIOITYJISIIIMY TIPU3HAKA U COCTOSTHUEM 0COOCH B TIOMYJISIUH.
CymiectBeHHbl Bkian B craHoBieHue CTD BHec poccuiickwuii
yuenbii H.B. Tumodee-Pecorckuii. OH chopMyIMpoBall MOJIOKSHHUES
00 3JIEeMEHTapHBIX SABJICHUSAX U (pakTopax sBostoiuu. [1o ero MEEHUIO:
* 3JIEMEHTAPHOU 3BOIIOLMOHHON CTPYKTYPOMU SIBISETCS MOIYJISIIIHS;
* 3JIEMEHTaPHBIM DBOIOIMOHHBIM SBICHUEM SBISIETCS U3MEHEHIE
T€HOTUITMYECKOTO COCTaBa IOMYJISIIH;

* 3JIeMEHTaPHBIM HACJIEJACTBEHHBIM MAaTEPHAIIOM SIBIISIETCS] TeHO(OHT
TIOITYJIALINH;

* 3JIEMEHTAPHBIMH ABOIIOIMOHHBIMU (haKTOPaMH SBISFOTCS
MYTaIOHHBII TIPOIIECC, «BOJTHBI JKU3HIY, U30JISIIINS U €CTECTBEHHBIN
oTO0p.

OcHoBHbIe ¢hakTOopbl 3BONtOUMK CTI

JlapBuH W €ro MoclieNoBaTeNnd K OCHOBHBIM (haKTOpaM SBOIOIHH
OTHOCHJIM U3MEHYUBOCTh, HACIICJACTBEHHOCTh M €CTECTBEHHBIH 0TOOp. B
HacTosiee BpeMs K HUM  JOOABISIFOT ~ MHOMXKECTBO  JIPYTHX
JIOTIOJTHUTENTbHBIX, HEOCHOBHBIX (DaKTOPOB, KOTOpBIE, TEM HE MEHee,
OKa3bIBAIOT BIMSHHE Ha DBOJIIOIMOHHBIA MpOIECC, a CaMU OCHOBHBIE
(aKkTOpBI MIOHUMAIOTCS TETEPh MO-HOBOMY.

Benynme ¢axropsi 3Bomonun. K BemyiM ¢akropam 3BOMIOIMH B
HACTOSIIIIEE BPEMsI OTHOCSAT MYTAIMOHHBIC TPOIIECCHI, MOMYJISITUOHHBIC
BOJIHBI YHCJICHHOCTH, H30JISIIMIO U €CTECTBEHHBIN OTOOD.

Iockonbky Mmymayuu BO3HUKAIOT CIIy4allHO, TIOCTOJNBKY UX
pe3yabTaT CTAHOBUTCS HEOMPE/ICIICHHBIM, OJTHAKO CITyYaifHOC M3MECHEHUE
CTaHOBHUTCS HEOOXOJUMBIM, KOTJ[a OHO OKAa3bIBACTCS TMOJIE3HBIM JUIS
OpraHW3Ma, IIOMOTAaeT €My BBDKHTH B OOphOE 3a CYIIECTBOBaHHE.
3akperuisisch U MOBTOPSSICH B PsiJie TOKOJICHUH, cliydaliHble N3MEHEHUS
BBI3BIBAIOT TIEPECTPOWKY B CTPYKTYpE JKHBBIX OPraHM3MOB W UX
NOMYJISIMA ¥ TakuM 00pa3oM TPHUBOJSIT K BO3HUKHOBEHHIO HOBBIX
BUIOB. [lomynsiiuu, HACBIIIEHHBIE MYTAIUSMH, OOJIAJIAIOT IMHPOKUMU
BO3MOKHOCTSIMH JIJIsl COBEPIICHCTBOBAHUSI CYIICCTBYIONIMX W BHIPAOOTKH
HOBBIX TPUCTIOCOOJICHUI B M3MEHEHSIOIIUXCS YCIOBUAX cpeabl. OmHaKo
caM MYTaIlMOHHBIN mporiecc 0e3 yJacTs Ipyrux (pakTOPOB SBOIIOIHUU
HE MOXET
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HanpasJIATb HW3MCHCHUC HpI/IpO)IHOI‘/'I TMOIYJIALIAHN. On sBiIsIETCd JINIID
MOCTABIIMKOM 3JIEMEHTapHOTO ABOJIIOIOHHOTO MaTepHaa.

Honynsyuonnvivu  6oHaMu HA3BIBAIOT KOJEOAaHUS YHMCICHHOCTH
ocobeti B momyAruu. [IpuumHBI 3THX KOJeOaHWA MOTyT OBITh
paznumuHbiMA. HamprmMep, pe3koe cokpalieHne YUCISHHOCTH TOMYJISIAN
MOJKET TPOM3OUTH BCJIECTBUE HICTOIIEHUS KOPMOBBIX pecypcoB. Cpean
OCTABIIIMXCS B JKUBBIX HEMHOTOUYHCICHHBIX 0COOEH MOTYT OKa3aThCs
penkue reHOTUNBl. Eciwm B manmpHE#meM YWCIEHHOCTh BOCCTAHOBHUTCS
3a CYET 3TUX O0COOEH, TO 3TO MPHBEIET K CIydafHOMY H3MECHEHHIO
4acTOT TeHOB B reHodoHae naHHOW mnomyisiiud. Takum o0Opa3om,
MOMYJIAIUOHHBIC BOJIHBI SABJIAIOTCA IMOCTABIIMKOM 3BOJJIIOITMOHHOI'O
Marepuarna.

B kauectBe TpeThero ocHoBHOTO (haktopa somonuu CTO mpusHaeT
0bocobrennocmy  (Uzonayuro) 2pynnel opeanuzmos. Ha 3Ty 0COOEHHOCTH
yKas3bIBal eie JlapBuH, KOTOPBIA cUMTAall, YTO JUIs 00Pa30BaHUS HOBOTO
BHJa OTIPENEICHHAs TPYyIIa CTaporo BHAA JOJDKHA 000COOHUTHCS, HO OH
HE MOT' OOBSCHUTh HEOOXOAMMOCTH 3TOTO TPEOOBAHMS C TOUYKH 3PCHUS
HACJIEZICTBEHHOCTH. B Hacrosmee BpemMs  YCTaHOBIEHO, HYTO
00ocoOeHrEe W W3OJAIUS  ONPEACICHHON TPYNIBl  OPTraHM3MOB
HEOOXOIUMBI IS TOTO, YTOOBI OHA HE MOTJIa CKPEIINBATHCS C IPYTHMH
BHJAMH U TEM CaMbIM Tlepe/laBaTh UM H TONIy4aTh OT HUX TeHETUIECKYIO
vH(opMarmio. V30ms1ust pa3HbIX TPYII OPraHU3MOB B IIPUPOJIE, @ TAKKE
B TMPaKTUKE CEJCKIMOHHOW pPa0OThI  OCYIICCTBISICTCS Pa3HBIMH
croco0amMu, HO II€JIb MX OJHA — HWCKIIOYUTh OOMEH TCHETUYECKOMU
vH(pOpMAIeH ¢ IPYTUMH BUJAMH.

Hamnpagasommii ¢axkrop CTO — ectectBeHHbI 0TOOp. OnHAKO B
HacTosiiee  BpeMSl MOpPEACTaBICHHS O  €CTECTBEHHOM  OTOOpe
JIOTIOJTHWJIMCh ~ HOBBIMH  (DaKTaMH, 3HAYUTECIBHO PACHIMPWINCh H
yrayownnce.  EcrecTBeHHBIH  OTOOp  clieqyeT  MOHMMATh — Kak
n30MpaTenbHOe BBDKMBAHHME ¥ BO3MOXKHOCTH OCTaBJICHUS ITOTOMCTBA
OTHAETBHBIMUA O0CO0siMH. buronormyeckoe 3HadeHHWe o0coOW, daBIIeH
TTIOTOMCTBO, OTIPEIEIIICTCS €¢ BKIAIOM B TeHohoH T momysuna. OToop
JNEWCTBYeT B TMOMYJSIHWH, €ro OOBEKTaMH SBIIIOTCS  (DEHOTHITHI
OTIENBHBIX 0oco0eil. deHOTHMH opraHm3Ma (QopMHpyeTcs Ha OCHOBE
peanu3anuy UHQOPMAIMH TCHOTHIIA B OIPEJICICHHBIX YCIOBHSIX CPEIbL.
Takum 00pa3oM, 0TOOP U3 TIOKOJICHHUS B ITOKOJICHUE TI0 (PeHOTHUITaM BEJICT
K 0TOOpY T'€HOTHIIOB, TaK KaK MOTOMKAaM IEPENAl0TCs HE NMPU3HAKH, a
T'CHHBIC KOMILJICKCHI.

B CTD paznmmyaroT Tpu OCHOBHEIE (POPMBI €CTECTBEHHOTO OTOOpa:
1) cTraOuIM3UPYIONIHIA, 2) JBWKYIIHIA U 3) AU3PYITUBHBIH,

Cmabunusupyrowuii omoop CIOCOOCTBYET COXPAHEHUIO MPU3HAKOB
BHZIa B OTHOCHUTEIFHO MOCTOSIHHBIX YCIOBHUSX cpenbl. OH MOAIep:KUBaeT
CpelHue 3HA4YEHUs, BEIOPAKOBHIBASI MYyTAIlMOHHBIE OTKJIOHEHHUS OT paHee
chopmupoBapiretics HopMmbl. Crabwmmupyromas ¢opma otbopa
JNEeUCTBYeT A0 TeX TOp, IOKa COXPAHAIOTCS YCJOBUS, TOBJIEKIIHE
o0Opa3oBaHHEe TOTO WM HWHOTO TNpH3HAKa WM CBoicTBa. IIpmMepom
CTaOMIN3UpYIOLIe-
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ro or0opa SBNISETCS H30MpareibHas THOEIb JOMOBBIX BOPOOBEB MpU
HC6HaFOITpI/IﬂTHI>IX MNOroaHbIX YCJIOBUX. V' BBDKUBIIHX ITUILL] PA3JINYHBIC
MPU3HAKA OKa3bIBAIOTCSA OJU3KHMMH K CpeIHuM 3HadeHueM. Cpeau
MOTHOIINX OTH TPH3HAKW CHJIBRHO BapbHpPOBaIHCH. [IpuMmepom
JercTBUA 3TOH (OPMBI 0TOOPa B MOMYJISAIHUAX IFOJEH CIYKUT OOJIbIIast
BBDKHBAEMOCTh JICTEH CO CpeIHEH MacCOM.

Jeuoicywuii  ombop  ONArONIPUATCTBYET HW3MEHEHHIO  CPETHETO
3HaYeHMsI TIPU3HAKA B M3MEHEHHBIX YCIIOBHAX cpenbl. OH 00yCIIOBIHMBaET
MTOCTOSTHHOE TIpeoOpa3oBaHNe MPHUCIIOCOOJICHUH BHIOB COOTBETCTBEHHO
U3MEHEHUSIM YCIIOBUH cyriecTBoBaHMs. OcoOM TOMYNSIUU  MUMEIOT
HEKOTOpBIC OTJIMYUS 10 TEeHOTUNny u (eHoTHmy. llpu umTEIHHOM
U3MEHEHUU BHEIIHEH Cp€abl, NPECUMYIICCTBCHHO B KU3HCACATCIIbHOCTU
U Pa3MHOXXEHUH, MOKET MOSBHTHCSA YaCTh 0COOEH BHIA ¢ HEKOTOPHIMH
OTKJIIOHCHHSIMA OT CpPEOHCH HOPMBL. OJTO NPUBEACT K H3MEHEHHUIO
TCHETHYCCKOM CTPYKTYPhl, BO3HHKHOBCHHMIO 3SBOJIIOIMOHHO HOBBIX
MPUCIIOCOOJICHU M IEPeCcTpOrKe oOpraHm3anu Bujga. OIHAM U3
MpUMEpoB 3ToM (popMBl oTOOpa SBISETCS ITOTCMHEHHE OKPACKH
0aboukn Oepe30BOM IISACHUIBI B PA3BHTHIX HHIYCTPHAILHBIX paloHaX
Anrmun. B CeIbCKOXO3SMCTBEHHBIX  paliOHAX  PacIpOCTpPaHEHBI
CBETIIOOKpAIIeHHBIE (POPMBI, a BOJIM3H MPOMBIIUICHHBIX IIEHTPOB KOopa
JIEPEeBbEB  CTAHOBUTCS TEMHOM M3-3a HWCYC3HOBCHWS JIMIIAHHUKOB,
MO3TOMY TaM IpeodianaeT (opMa TEMHOOKpPAIIEHHBIX 0a00YeK.

Jluspynmuenviti omoop NEUCTBYET B Pa3HOOOPA3HBIX YCIOBHUSX CPEIIBL,
BCTPEYAIOIINXCS HAa OJHOW TEPPUTOPHH, U IMOIICPKMBACT HECKOJIBKO
(heHOTHITUYUECKH pa3NIUUHbIX (HOpM 3a cueT 0coleit co cpeaHer HOPMOWA.
Ecnu ycioBus cpeapl HACTONBKO H3MEHMIHMCH, YTO OCHOBHAs Macca
BHJIa YTPAuHBaeT MPUCIIOCOOICHHOCTD, TO IPEUMYILIECTBO IPHOOPETAIOT
0co0H ¢ KpallHUMHU OTKIIOHCHUSIMU OT CpeIHEer HOpMbL. Takwe (HopMbI
OBICTPO Pa3MHOXKAIOTCSA, W HA OCHOBE OJHOHM TpYIIBI (HOPMHUpPYETCS
HECKOJIbKO HOBBIX. OCHOBHOM pe3yibTaT dTOro OTOOpa 3aKII0YacTCs B
HAIMYUM HECKOJBKUX, Pa3IMYAIONIUXCS 10 KaKOMY-JIMOO TIpH3HAKY
TPy, KaKk ObI pa3phIBAIONINX ITOIYJISIIHIO.

CremyeT OTMETHTD, UTO TEPEUNCIICHHBIE THITHI 0OTOOPa OYEHBb PEIKO
BCTpPEYalOTCI B YKMCTOM Buae. Kak mpaBuio, B JKMBOH IIpuUpoje
HaAOJIIOJAIOTCS CIIOJKHBIC, KOMILIEKCHBIC THUIIBI OTOOpa, M HEOOXOIUMBI
0COOBIC YCHIITHUS, YTOOBI BBIJICIIUTH U3 HUX 00JIEE TIPOCTHIC THITBL

KoHuempm MMKPO— M MaKPOSBOJIOLI
BaxHoif cocTaBHOW YacThI0O CHHTETHYECKOW TEOPHH 3BOJIIOIUH
SIBIISTFOTCS] KOHIICTIITH MUKPO- 1 MAKPOIBOJIIOIIHH.

Tlogq MMKpO3BOMIOIMEH TOHMMAIOT COBOKYITHOCTH SBOJIIOLIMOHHBIX
MIPOIIECCOB, MPOTEKAIOMUX B MOMYJIALNIX, TPUBOIAIINX K U3MEHEHUSIM
reHo(OH/Ia ATHX TOMYJISAINI 1 00pa30BaHUIO HOBBIX BHIIOB.
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Cuntaercs, 4YTO MHKPOIBOJIOIMS  MPOTEKAaeT Ha  OCHOBE
MYTAIlMOHHOM HM3MEHYMBOCTH IOJ KOHTPOJIEM E€CTECTBEHHOTrO OTOOpa.
MyTaHI/II/I CJIy’>KaT €IUHCTBECHHBIM HCTOYHUKOM MOABJICHUSA Ka4€CTBECHHO
HOBBIX IIPHU3HAKOB, a €CTEeCTBEHHBIN OT60p — C€JHUHCTBCHHbIM
TBOPYECKUM ¢axropom MHKPOIBOJIIOLNY, HaIpaBJIAIOIIUM
3JICMEHTAPHBIC 3BOJIIOIIMOHHBIC W3MEHCHHS 1O MyTH (HOPMHUPOBAHUS
aJanTaIi OPraHu3MOB K M3MEHSIOIIMUMCS YCIOBHSM BHEIIHEH CpPEebl.
Ha =xapakrtep TpoIlecCCOB MHKpPOIBOJIONUK OKa3bIBAIOT  BIHSHUE
KojeOaHUsT YHCICHHOCTH TOMYJSIMUKA  («BOJHBI KH3HH»), OOMEH
TeHETHYECKOW HH(pOpMAITUEH MEX Ty HUMH, X U30JIAIUS U Ipetid reHoB.
MukposBomoryisi  BeneTr Jaub0 K HM3MEHEHHIO Bcero TeHodoHma
OMOJIOTMYECKOI0 BHAA KakK IeJIoro, Ju00 K uX 000COOJEHHIO OT
POIHUTENHCKOTO BHA B KAYECTBE HOBBIX (DOPM.

TTom Makpo3BosIONIMEli TTOHUMAIOT DBOJTIOITMOHHBIC MTPE0Opa30BaHM,
BeAyIIre K (OPMHUPOBAHHIO TAKCOHOB OoJiee BHICOKOTO PaHTa, YeM BHII
(pomoB, OTPsIIOB, KIIACCOB).

CuuTaeTcsi, YTO MaKpOIBOJIONHUS HE MMEET CHeHpHISCKUX
MEXaHM3MOB M OCYIICCTBISETCS TOJBKO TOCPEICTBOM TPOIIECCOB
MHUKDPOJBOJIIOIIUK, OyAyYd WX HHTETPHPOBAHHBIM  BBIPAKCHUEM.
HaxkarmuBasich, MUKPO3BOJIOIHOHHBIE TIPOIIECCHI BRIPAXKAIOTCS BHEIITHE
B MaKpO-3BOJIIOI[HOHHBIX SBICHUSX, T.€. MAKPOIBOJIOIMS MPEICTABIIET
c000i1 0000IICHHYIO KaPTUHY SBOJIIOLIIMOHHBIX N3MeHeHui. [loaTromy Ha
YPOBHE  MaKPOABOJIIOIUK  OOHAPY)KUBAIOTCA  OOIME  TEHJCHIINH,
HAMpaBJICHUs U 3aKOHOMEPHOCTH DBOJIOIHH JKUBOW MPUPOJIBI, KOTOPbIE
HE MOATAI0TCS HAOIIOICHUIO Ha YPOBHE MUKPOIBOJIOIHH.

OcHoBHble nonoxeHusa CTI

Hcxonss w3  CKa3aHHOTO  BBINIE, OCHOBHBIE  TOJIOKEHUS
CHHTETHYECKON TEOPHH IBOIIOIINN CBOJATCS K YETHIPEM YTBEPKICHUSM:

1) rmaBHBIM (DAKTOPOM 3BOJIOIMH SIBIIETCS ©CTECTBEHHBIH OTOOD,
MHTETPUPYIONTUA U PETyIUPYIONTHA JEHCTBHE BCEX OCTATBHBIX (PAKTOPOB
(MyTarenesa, TMOpUAN3ALNH, MUTPALIMHN, U30JISILHU U 1IP.);

2) 3BONIONMS MPOTEKAET OUBEPreHTHO, MOCTENEHHO, MOCPEICTBOM
orbopa CilydallHbIX MyTanuii, a HOBbIE ()OPMBI 00pa3yroTCsl Yepes
HacJeCTBEHHbIE H3MEHEHHUS;

3) SBONIOLMOHHBIE M3MEHEHHS CIIy4dailHbl W HEHallpaBJICHHBI,
WCXOAHBIM MAaTepHaioM [UIl HHUX SBISIOTCS MYyTalMd; HWCXOJAHbBIE
OpraHu3allid  TOMYJSIMA W HM3MEHEHUs]  BHEUIHUX  YCJIOBHM
OTPaHWYMBAIOT M HANPABIISIOT HACIEICTBEHHBIE H3MEHECHUS;

4) Maxpo>’BOMIOLMS, BeAyIlas K 0Opa3oBaHUIO HAaJBHIOBBIX TPYIIIL,
OCYILECTBIISIETCSI TOJIBKO MTOCPEICTBOM MPOLIECCOB MUKPOIBOIIONH, U
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KaKuX-T100 CriennprUIecKux MEXaHHM3MOB BOSHHKHOBEHHS HOBBIX (OpM
JKU3HU HE CYIECTBYET.

CuHTeTHYecKas TCOpHA SBOJIOIIMHA HE ABJISACTCA 3aCThIBIIEH U
3aBEPIICHHON KOHLENIUEH. Y Hee €CThb Ps TPYAHOCTEH, Ha KOTOPBIX
OCHOBBIBAIOTCA HCAAPBUHOBCKHC KOHLCIIIWUKW 3BOJIOIIMH, KaK YiKE
YIIOMHWHABIIHUECSA BBIIIC, TAK U HCAABHO BO3SHHUKIIHUC. TaK, OHa JOITyCKacT
BO3MOYXHOCTh M3MEHEHUSI TEHOMOB OPraHU3MOB B pe3yJbTare MyTalluid.
Ho remom mroboro opraHmsma COAEPKHUT OTPOMHOE KOJIHMYECTBO
HYKJICOTH-/IOB, TTO3TOMY MYTallMd HE MOTYT TOBIMATH HAa HEro Tak,
4yTOOBI TIONMyYwJICcs Apyroi reHoM. CKopee BCero, M3MEHEeHHEe TeHoMa
OJTHOW KIIETKH WJIM HECKOJIBKHX KIIETOK ITPHUBEJIET K PACCOTIIACOBAHHIO B
MOBEJIEHUH KJIETOK, ¥ TIOMYJISINH KIETOK HE COPMHUPYETCS.

Ilo MHeEHWIO psiga YYEHBIX, NPHUCIIOCOOIEHHOCTh OpPTaHHU3MOB,
©CTECTBEHHBIM OTOOP M MyTalli{ IEHCTBYIOT B JKMBOH MPHPOIES, HO OHU
He paboTaloT B T€X MacIiTadax, KOTOpbIe HEOOXOIUMBI TSI 00pa30BaHMS
HOBBIX (hopMm.

Tak, HemaBHO BO3HHKJIA €Ile OJIHA KOHIIETINS HEZapBUHOBCKOM

SBOJIIOLUH — MyHKmyanusm. Ero CTOPOHHHKM CUHTAIOT, YTO IIPOIECC
3BOJIIOLIMU HJET MYTEM PEIKHUX U OBICTPBIX CKavkoB, a B 99% cBoero
BpEMEHHM BHJ| TpeObIBaCT B CTAOMJIBHOM COCTOSHUM — cCTa3uce. B

MPECIBHBIX CITydasX CKa4OK K HOBOMY BHJIy MOXKET COBEPIIUTHCS B
TIOMYJISIIAH, COCTOSIICH BCETO U3 JIECITKAa 0COOEH, B TCUCHUE OTHOTO WITH
HECKOJIBKUX TIOKOJICHWA. ODTa THIIOTE3a ONHMPAaeTCsl Ha IIHUPOKYIO
TCHETHYECKYI0 0a3y, 3aJI0KCHHYIO PSJIOM (PYHIaMEHTAJIBHBIX OTKPBITHIA B
MOJICKYJISIPHOH TreHeTHKe M Onoxumuu. [IyHKTyanu3m OTBEpPr T€HETHKO-
MOMYJISIMOHHYI0  MOJCTbh  BUaoOOpa3oBanus, wuucro JlapeuHa o
Pa3sHOBUIHOCTSIX W TMOJABHJAX KaK 3apOXKJAIONIMXCS BHIAX U
c(hOKyCcHpOBaJl CBOC BHUMaHHE HA MOJCKYJSIPHON TCHETHKE OCOOM Kak
HOCHUTEJIC BCEX CBOMCTB BUA. L[eHHOCTh 3TOW KOHIICTIIINH 3aKITI0YaeTCs B
ujee pazoOIIEHHOCTH MHUKPO- W MaKPO3BOJIOIMU M HE3aBUCHMOCTHU
YIPABJISIEMbIX UIMH (HaKTOPOB.

Bo3moxkno, B Oymymiem CTD W HeZapBUHOBCKHE KOHIICIITHH
9BOJIIOIMH, JIOTIONHSASL JAPYT Jpyra, OOBEIWHATCS B HOBYIO EIUHYIO
TEOPHIO KHU3HU U PA3BUTHUS )KUBOW TIPUPOIBL.
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MmaBsa 12
YenoBekK KakK npeamMmeT eCteCTBO3HaHUA

12.1. KoHuenumun nponcxoxaeHus YyeroBeKa

Bormpoc 0 coOCTBEHHOM MPOUCXOXKIEHUH TOCTOSHHO MPHUBJICKAT K
ceOe BHUMAaHUE JIIOZICH, TIOCKOJIBKY JJIs YEJIOBEKa MO3HAHUE CaMOro ce0st
HE MCHEE BaKHO, UEM TO3HAHUE OKPYKAIOMIEro Mupa. [1ombITKY MOHATH
U OOBSCHUTH CBOE IPOUCXOXKIICHUE MPEANPHUHUMAINCH (QHUIocodamu,
TEOJOraMH,  YYCHBIMH  —  TPEACTaBHUTEIIIMH  €CTECTBCHHBIX
(arTpomonorys, Ouosorus, (GU3MONOTUsS), TYMaHUTAPHBIX (HCTOpUS,
IICUXOJIOTHS, COLMOJIOTUA) W TCXHHUSCKMX (KHOepHETHKa, OHOHMKA,
TeHHas WIKEHEepHsI) HayK. B CBI3M ¢ 3TUM CYIIECTBYET [OBOJILHO
0OJIBITIOE KOJMYECTBO KOHIICHINH, OOBSICHSIONMINX MPUPORY W CYITHOCTH
YenoBeka. bONBIMMHCTBO M3 HUX pacCMaTpHBACT YEIOBEKa KaK CIIOKHYIO
LEJIOCTHYIO CHCTEMY, OOBCOUHSIONIYI0 B ceOe OHOJOTHUeCKHe |
COIMAITEHBIE KOMITOHEHTHI.

IlenTpaslbHOE MECTO B KOMIUIEKCE  CCTECTBCHHO-HAYUHBIX
TVCITUTUIAH, W3YYAIOIINX YEIIOBEKa, 3aHUMACT aHmpononocusi — o0Iee
VUeHHe O TIPOUCXOXKIACHWH W DBOJIOIMH dYeJOoBeKa, 0Opa3oBaHUU
YeJOBEUCCKUX pPac W Baphaluax (U3MIECKOTo' CTPOCHHS dYeoBeKa.
CoBpeMeHHasi aHTPOTOJIOTHS pacCMaTpHUBaeT aHTPOIIOTEHE3 — IIPOIIeCe
MIPOUCXOXKIICHUS YEIOBEKa — KaK MPoJIobKeHne Onorene3a. OCHOBHBIMU
BOIPOCAMU AHTPOMOJIOTUU SIBIISFOTCS BOMPOCHI O MECT€ W BpPEMCHHU
TIOSIBJICHUST 4YEJIOBEKa, OCHOBHBIX 3Tallax €ro JBOJIIOLUH, IBMKYIIHX
CWIaX W JCTCPMUHUPYIOIIMX (PaKTOpax pas3BUTHS, COOTHOIICHHU
aHTPOIIOTeHe3a U Co-ioreHe3a. [lo Mepe CTaHOBJICHUS W pPa3BUTHUS
AHTPOTOJIOTMUECKON HAYKH HA BCE 3TU BOMPOCHI MBITATUCH JIaTh OTBETHI
MSATh OCHOBHBIX KOHIICTIIIUI aHTPOIOTeHe3a!

1) KpeallMOHKUCTCKasl KOHICIIIUS — 4YEIOBEK COTBOpeH borom wmm
MHPOBBIM Pa3yMOM;

2) OuoNornYeckas KOHIICIIMS — YEJIOBEK MMPOU30IIEN OT OOIUX C
00e3bsTHaMHU TIPEIKOB ITyTeM HAKOIUICHUST OMOJIOTHISCKUX H3MEHEHHIA;

3) TpynoBasi KOHIICTIITHS — B TIOSBJICHUHN Y€JIOBEKA PEIIAIONTYIO POJIh
CBHITpaJl TPY/I, MPEBPATUBIIIHI 00€3bsIHOMOIOOHBIX TIPEAKOB B JIFOJCH;

4) MyTaIroHHas! KOHIIEIIHS — TPUMAaThl TIPEBPATIIINCH B YEIOBEKA
BCJIE/ICTBHE MyTalluid U UHBIX aHOMAJIMN B IPUPOJIE;

5) KoCMHUYecKass KOHIISTIIHSI — YeJIOBEK KakK MOTOMOK HJIM TBOPCHHE
WHOTUIAHETSH, B CHITy KAKUX-TO MPUYMH IOTABIINX HAa 3eMITIO.
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eraLI,VIOHVICTCKaFI KoHUenuua

[lepBoHayambHBIE TPEACTABICHUS O MPOUCXOXKICHUHM YEIOBEKa B
pesynbrare corBopeHuss borom uimu MupoBbiM Pazymom Hanumm cBoe
oTpakeHrne B JapeBHuX Mu(ax. [loke MOSBMINCH pPa3TUYHBIE BEPCHHU
PENUTHO3HOTO XapakTepa. B 3aBUCUMOCTH OT YPOBHS Pa3BUTHS PETUTHH
MOJKHO BBIJICITUTH HECKOJIBKO BAPHAHTOB OTBETOB HA 3TOT BOMPOC.

Tak, y becnucomennvix HaApPoOos, OOBIMHO 00JIAIAIOIINX Pa3BUTHIMU
TOTEMHUCTHYCCKUMHU MI/I(baMI/I, pacCKa3biBacTCA O TOM, KakK TOTEMHBIN
npefok (MM OOBIYHO SIBISIETCS KAaKOe-TO JKMBOTHOE WIIM pexe —
pactenue MO0 HEOIYIICBJICHHBIM IMPEIMET) MPEBPATHIICS B TEPBOIO
YeloBeKa M Jall Hadajno ux poxay. Hampumep, y aBcTpaiuiiies,
CUHTAIONUX Ce0sl ITOTOMKAMU SIIIIEPHIIBI, TOBOPUTCS, KaK MX TOTEMHBII
MpeIoK TpHINeT C CeBepa MW Hamel TaM CaMO3apOIHBIIIECS
0ecroMOIITHBIE YeTTOBEYECKHE 3apOJIBIIIN CO CKICCHHBIMU MalbIlaMU 1
3y0aMu, 3aKPBITBIMU yIIaMH ¥ Ti1a3amMu. OH KaMEHHBIM HOXKOM OTIEIHIT
STH 3apOABIIIA JIPyr OT Jpyra, OTKPbUI MM TJla3a W YIIH, HAy4HI
JIOOBIBATh OTOHB, TOTOBHTH ITHIITY, TaJl KM OPYKHE, OOPSIIBI M OOBIYaH.

B sa3vlueckux penueusx, KOTopble OCHOBaHBI HA BEpEe BO MHOXKECTBO
0OOroB, OJUIICTBOPSIIOIIMX CWJIBI TPHUPOJBI, YEJIOBEK CUYHTACTCS
TBOPEHUEM 3THX OoroB. Tak, IpPEeBHUE IIYMEPHl CUMTANIM, YTO TEPBBIC
oM OBUIM CO3MaHbl OOTaMH W3 TJIMHBI, YTOOBI T€ CIIYXKUJIM HM.
Wuornaa monu MOriau ObITh IPSIMBIMH TIOTOMKaMu 00T0B. Tak, ApeBHUE
TPEKU BO3BOJIMIIM POJIOCIOBHYIO MHOTHX CBOMX I'€POEB K OJTUMIUIACKUM
OoraM, damie BCETOo K 3€BCY M HHUBIIUM >XEHCKHM OOTOCYIIIECTBAM
(masimam, mpuagam # T.1.).

B monomeucmuueckux penucusx, Takux, Kak XPHUCTHAHCTBO WIIH
WCJaM, CYIIECTBYET JIMIIb €IWHbIA bor, KOTOphId CUMTAETCS TBOPIIOM
MHUpa U 9eJIOBEeKa.

Tak, B bubnwm, CBAMEHHOW KHATE XPUCTHAH, PACCKA3BIBACTCS, UTO
Ha IIECTOM JICHb TBOPEeHUs Bor COTBOpWMII YenoBeKa M0 CBOeMy 00pa3y U
nozi00uto0, 4yToOBl TOT BHajen Beed 3emuei. OH crenan Anama U3 mpaxa
3eMHOTO U BJIOXHYJI B HETO JIbIXaHUE KHU3HU. 3aTeM U3 pedpa Anama oH
coznain EBy.

Kopan noBectByeT 0 ToM, Kak AjslaXx CO3/1al YeJOBEKa U3 ICCEHIUU
TJIMHBI, TIPEBPATHI €€ B KaIUI0, CO3/1ajl U3 HEe CITYCTOK KPOBH, 3aT€M
KYyCOK MsiCa ¥ KOCTH, MOCJ€ STOr0 OH O0JEeK KOCTH MSCOM W BBIPACTHI
YyenoBeka B JPYroM TBOpPeHHWH. He3aBHCMMO OT KOHKPETHOW BEpCHH
(XpHUCTHAHCTBO, My/Ianu3M, UCTIaM U Jp.) CYIIHOCTh PEJMTHO3HOTO OTBETA
Ha BOTIPOC O MPOHCXOXKICHUN YeJIOBeKa OCTAETCs eNHOM: YeJIOBEK €CTh
TBOpeHHe bora, a KOHKpeTHBIE TPOIECChl, COMPOBOXKIABIINE U
COCTaBJIIONTNE OOXECTBEHHBIH aKT TBOpeHWs, — TaiHa. [lomoOHbBIE
YTBEPXKIEHHUS MOTYT SIBJISITHCS JIMIIb MPEIMETOM BEpPhI, HO HE HAYYHOT'O
JIOKa3aTeNbCTRA.
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Kpeanmonmsm  kak  KOHLCMIIMS ~ AHTPOIOT€HE3a  OCTaBIISUI
HEpELIEHHBIM MHOXECTBO BONpOocoB. HekoTopble cTaBlIne U3BECTHBIMU
(hakThl HE YKJIAJBIBAIUCH B PEIUTHO3HYI0 KAPTUHY MHUpPA, B YaCTHOCTH
00HapyKEHUE OCTAHKOB CYIIECTB, MMEIOIIUX CXOJICTBO C YEJIOBEKOM, HO
HE SIBISIOIIUXCS JioJpbMHu. Kpome Toro, ObulM HaiijieHBI JpEeBHEHININE
KaMEHHBIC OpYAUs TPYJa, U3TOTOBJICHHBIE TOTA, KOT/Ia C TOYKU 3pEHUs
CBSIIIEHHBIX KHHT 4YeJIOBEKA ellle He ObUIO, TaK YTO OKAa3ajoCh HESCHO,
KTO uX co3nai. M, HakoHell, co3aHue TEOPHUH SBOJIIOIUU MOCTABUIIO
BOIIPOC O MPABOMEPHOCTH YTBEPKACHUSI O TOM, YTO YEJIOBEK HE JIOJDKEH
TTOAYHHATELCS OOIINM 3aKOHOMEPHOCTSM Pa3BUTHS JKUBOW TIPUPOIBI.

[TosTroMy ¢ MOMEHTa BO3HHUKHOBEHHS HAayKH YUYCHBIE M (PHIIOCODEI
HayaJld MCKaTh WHBIC OOBSICHEHUS TPOUCXOXKICHUIO deiaoBeka. U
JIaJIEKO HE BCE M3 HUX COTJIACHBI C 3BOJIOIMOHHOW Teopuei. Tak,
ApucToTenh TOBOPWII O IIENEBBIX TPHYMHAX, 3aJOKCHHBIX BO BCE
MpeAMEThl U SIBJICHHUS MHpa, B TOM YHCIE€ U B JKHUBBIE OPraHU3MBI.
Hanymume TakpxX W3HAYALHO 3aJOKCHHBIX IIEJIEM 3acTaBIIeT MX
pa3BUBaTLCS M YCIOXKHATHCSA. B Xoze 3TOro mporecca U MOSBUICA
JEIIOBEK.

B HoBoe Bpems mnosiBuiiack unes o MupoBom Pasyme, BbI3BaBIlEM
MOSBJIEHUE YeEJIOBeKa. B Hamm JHM Takasd TOuKa 3pEHHUsS MOJy4dHsia
HEKOTOpBIC OCHOBAHUS I CBOETO CyllecTBoBaHUsA. YueHbld JK. MoHo
MOJCYXTAN, YTO TOSIBIICHUE TI€HOMA YEJIOBEKA, CIOXKHOCTh KOTOPOIO
OLICHUBACTCS YHCJIOM 101000, TpeOOBai0 Obl B 3BOJIOIUH KUBOTO
ClIy4aifHOro Tiepebopa BapHaHTOB, PABHOTO 10°° Ha oJiHy oco0b. Takwue
YyClia MPOCTO HE peajbHbI, TOATOMY MOHO 3asBHI 00 YHUKaIbHOCTH
KaK JKU3HH, TaK M YEJIOBCKa, 00 WX BO3HMKHOBCHHHU BOIPEKH XOIY
npuponbl. KoHueniuss HoOMoreHesa, 0 KOTOPOM MBI TOBOPWJIM BBIIIIE,
TOXKE TMOMYEPKUBAET IIEJICHANIPABICHHOCTh KaK H3HAYalbHOE CBOMCTBO
JKU3HU. bepr, aBTOp KOHLENLIHWH HOMOTE€HE3a, CUMTAN, YTO MOSBJICHUE
YelIoBeKa OBLIO MPEeJONpeAccHO 3TOH IenecooOpasHocThio. [losTomy
JIOBOJTGHO OOJIBITIAs YacTh JFOACH B MUpPE MPOMOIDKACT TPHICPKUBATHCS
KpEalMOHUCTCKOM TOYKH 3PEHHUs Ha MPOWCXOXKJIEHHE 4YEJIOBEKa, XOTs
KaK Hay4yHasi KOHLIETINS OHAa CETOJIHS HE MOJNb3YETCs MOMYJISIPHOCTBIO.

KocMmuyeckasa KkoHuenuus

Ha ocHOBe anamm3a HCTOPUYCCKUX ITOKYMCHTOB U HU3YUYCHUA
HEOOBIYHBIX MMpUPOAHBIX 00BEKTOB BBIABHUTAaCTCA TE3HMC O BO3MOXHOM
IIOCCIICHUN Semiu MNpCACTABUTCIIAMA ~ BHE3CMHBIX IIHBI/IHH3aIIHﬁ
(HaJ'ICOBI/I—3I/IT). CTOpOHHI/IKI/I KOCMHUYCCKOMH KOHICIIMHU HCXOOAT M3
TOT'0, YTO IIOABJICHHUC YCJIOBCKA Ha Semiue — PE3YIbTAT BMCHIATCIILCTBA
HMHOILIAHETSIH. DTO MOIJIO OBITh TN OCYLICCTBJICHUEM 3apaHee HaMEYECHHOMN

OCIM — pPacrpoCTpaHCHUC padyMa Ha TMOAXOAAMIUX IUIAHCTAaX, WIA
PE3YJILTATOM HECCUACTHOI'O Cliy4asd — aBapun KOCMHUYCCKOI'O Kopa6n;1
HWHOIINIAaHCTSH,
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3aCTaBUBIICH WX OCTaThCsS Ha 3eMiie, M MX TOCIIEAYIOIEr0 OJUYaHusl.
[Ipenmonaraercs, Y10 «KOCMHYECKUE MPUIICIBIBDY CIOCOOCTBOBAIM
CO3JIaHMI0 KaK MY>KCKOW, TaK M YKEHCKOH 0coOedl U TeM caMbIM JallH
TOTYOK CTAaHOBJICHHUIO M PA3BUTHIO YEIOBEYECTBA.

[lo cremenn moka3aTelnbHOCTH JaHHAS TOYKA 3PEHUS OJIMKE BCETo
CTOUT K KOHIENIUMU KpeanuoHusma. BosHukina ona B 60-e rr. XX B.
O]l BIHMSHHUEM YCIIEXOB KOCMOHABTHKH W PAaCTyIIEH MOMYyISIPHOCTH
HayJHO-(haHTACTHYCCKOM JTUTEPATYPHL. Haub6onee ToAPOOHO
KOCMHYecKasl KOHIIEeTHs Oblila n3liockeHa . GoH J|PHHKEeHOM B KHHTE
«Bocniomunanus o Oymymem». [1o ero MHEHUIO, HECKOJIbKO MUJITHOHOB
JIET Ha3a]l MOCIaHIbl BHE3EMHON LIMBWIM3ALMU MTOCETUIIA HAllly [JIAHETY
", pPyKOBOACTBYSACH CBOUMU LICIIAMU, BHECIIN U3SMCHCHHS B reHeTUYECKUI
anmapar TrOMUHH]I, BbI3BaB TaKMM 00pa30M MOsBICHUE YenoBeka. [Tozxke
OHM €IIe HECKOJBKO pa3 TOCeIlald Hally IUIAaHEeTy, YTOOBI
ITPOKOHTPOJIUPOBATh U TOMOYb CBOMM THTOMIIAM. J[Jsl J0Ka3aTenbcTBa
9TOM TOYKM 3pEHHS B KHHIE€ TPUBOIUTCS MHOXKECTBO CBHUIETEIHCTB
MTAJIEOKOHTAKTOB.

OTH UIen MONIB3YIOTCS OONBIION MOMYIISIPHOCTHIO Y aBTOPOB HAYYIHO-
(hanTacTHUeckoro xanpa. Ho, k cojxaneHuro, apryMeHThI, UCTIOJIb3yEeMbIe
JUT TOKA3aTeIbCTBA KOCMUYECKOW KOHIICIIIINH, OY€Hb 3BIOKHM U JIETKO
OTIPOBEPraeMbl, TIOSTOMY CEPHE3HBIX JOKA3aTeIbCTB B MOJIB3Yy JaHHOU
KOHIIETIIVH HET.

Buonornyeckas KoHUenuus

[Ipenmoceikn K (OPMHUPOBAHUIO OHOJOTHYECKOW KOHIETIIIHN
MOSIBIJIMCH B JMOXy Benmmknx reorpauvecKux OTKPHITHHA, CIETaBIINX
JIOCTYIHBIMHA TSI HAOJMIOAEHUH W WCCIIEIOBAaHUN MPAKTUIECKH BECH MHD.
Hauunas ¢ XV B., eBponeilbl y3HaJIH O CYLIECTBOBAHMH MHOXKECTBA
pPa3HBIX CTpaH M HApPOJOB, COBCEM HE MOXOXHX HAa HHUX, HUMEBIIUX
COBEPILICHHO JIPYTHe TPAIUIMK W 0O0bluan. MHOTHME W3 ATUX HapOJIOB
HaxOJWJIKUCh HAa YPOBHE KaMEHHOro Beka. BHawane rocmoicTBOBajio
yOeKJIeHHe, YTO HApOJAbl OTIMYAIOTCS MO YPOBHIO CBOETO pa3BUTHS,
[IOTOMY YTO TaKUMU UX co3fai bor.

Ho c nawana XIX B. B ecTecTBO3HAHHWE HAaYMHAET MPOHUKATh UJIEs
BceoOmeli CBS3M W Pa3BUTHS, KOTOpas B aHTPOIOJIOTHH
TpaHC(OPMHUPOBAIACH B TIPEACTABICHWE O TOM, HYTO HAPOIbI MOTYT
HaXOIWTHCA Ha Pa3HBIX CTYNEHAX OOIMIECTBEHHOTO Tporpecca. OCHOBHAs
3acayra B 3TOM NpUHAMISKAT O. Taimopy, KoTopslii B cepeanne XIX B.
pa3paboTail OCHOBHBIE TTOJIOKEHHS KIACCHYECKOTO IBONIONMOHNU3MA —
TEeopuH, YTBEPKAAIOLLEH €IMHCTBO YEIOBEYECKOTO poxna,
Pa3BUBAKOIIETOCSA IO CIUHBIM 3aKOHaM. Torma e ObUIM BBICKa3aHbI
MIPENIONIOKEHUSI O TOM, YTO Pa3HbIE HAPOJBI JBIXKYTCS MO CTYHEHSIM
OOIIIECTBEHHOTO Pa3BUTHS C Pa3HOH CKOPOCTHIO, HO MyTh, KOTOPHIA UM
MIPEJICTOUT MPOUTH, Y BceX oauH. Tak B Hayke Obuia chopMynupoBaHa
NPUHIUIHATbHAS BO3MOXK-
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HOCTb HW3YYEHMs] JIPEBHEH WCTOPUM COBPEMEHHBIX HApPOJOB YEpe3
HUCCIICA0OBAHNUEC COXPAHUBIINXCA 6CCHI/ICI>MGHHI)IX Hapoa0B.

HapaJ’IHCJ’II)HO C OTUMH HCCICAOBAHUAMU IIOABUIINCh H IICPBBIC
HayyHBIC  TIPEICTABICHHS O  TPOMCXOXKIECHHM  dYejJoBeKa  Kak
3aKOHOMEPHOM  pPE3YJIbTaTe DBOJIOIWH JKUBOTHOTO MHpPa 3EeMIIH.
[TonTBepKACHUAMHI JTUTEIILHOTO SBOJIFOIIMOHHOTO Pa3BUTHS YeIOBEKa,
CBUIETEILCTBOM TOTO, YTO OH JaJIEKO HE BCErna ObLT IIUBUIM30BAHHEIM,
CTaJIM HaXOJIKW KaMEHHBIX OpYIHH TpyZAa, CO3MaHHBIX NEPBOOBITHHIMH
moasMu. BriepBeie ot unen Oblti BIcka3aHbl K. JIMHHeeM, KOTOpEIi B
cBoeil «Cucreme MpUpoIbD» OTHEC YEIIOBEKA K KUBOTHOMY MUPY U OTBET
€My MECTO pPSJIOM C 4YeJIOBEKOOOpa3HbIMH 00e3bsiHaMu. Bo Bropoii
nosioBuHe XVIII B. ectectBoucoeitatenu JK. Bropdon u I1. Kammep
MOKa3aJii TJIyOOKOE CXOJCTBO B CTPOCHHU OCHOBHBIX OPT'aHOB YEJIOBEKa
Y J)KUBOTHBIX, TIPEXKJIC BCETO BBICIIMX 00C3bsH, 3aJI0KHMB TAKUM 00pa3oM
OCHOBBI HAyYHOU MPUMATOJIOTHHU. DTO MO3BOJIMIIO MMOCTABUTH HA HOBBIH,
0ojice BBICOKHI YpOBEHH BOMPOC O TPAHHIAX MEXKTY YEIOBEKOM H
BBICIITIMH TIPUMATaMH.

B mepBoit momoBmHe XIX B. yuYeHBICE HAKONMIM MaTepHall,
JIOCTATOYHBIN IS pa3paOOTKH HAyYHOH TEOPHH aHTPOITOCOIMOTeHE3a.
Cpenu CIelTaHHBIX OTKPBITHH 0C000€ MECTO 3aHMMAIOT HCCIICIOBAHMS
(bpaniy3ckoro apxeonora bymre ae Ilepra, koTopslii coOpam MHOKECTBO
KaMEHHBIX OPYAHIA TPY/Aa, MTPUHAJICKABIIUX TIEPBOOBITHOMY YCJIOBEKY.
Ero oTKpbITHS OTOIABHHYJIU BpPEeMs IOSBIICHHS YEIOBEKA C OMOIECHCKUX
IeCTd ThICAY JeT Jaleko B mporuioe. HecMoTpss Ha pa3BepHYTYIO
KOHCEPBAaTUBHBIMU KPyraMd OOCTPYKIIMIO STUX OTKPBITHH, B CEpEAMHE
XIX B. oHM OBUTM TIPU3HAHEI, & APXEOJIOTH CTAJIN MCIIOIh30BaTh TCPMUHBI
«TAJICOJIAT» U «HEOJIUTY.

K »romy BpeMeHM B Hayke CIOXKIINCh TEOPETHUCCKUE
MIPEATIOCHIIKY TTOSIBIICHUS TEOPHUH aHTPOIIOCONMOTeHe3a. B gacTHOCTH,
3TOMY CIIOCOOCTBOBAJIO IPOHUKHOBCHHWE WICH DSBONIOIMOHW3MA B
omosoruro. Ho, mpu3HaBas 5SBONIONHMI0O OPTaHWYECKOTO MHpA, JIaKe
caMbIe CMEJIbIe €CTECTBOUCITBITATEIM HE PEIIATHCh TTOCTABUThH YeIOBEKa
B OJIMH PsIJl C )KUBOTHBIMHU W pacTeHuaMH. Tak, Jlamapk, aBTop mepBoit
SBOJIIOIMOHHON KOHIEHIMK, OmyOaukoBanHoW B 1809 T., BBICKazan
MPEINONIOKEHHE O BO3MOXXHOM  TPOUCXOXKACHUU  4YEIIOBEKa  OT
[IMMITaH3€, HO HE CUeJI BO3MOXKHBIM Pa3BUTh €ro Aajbiie. OH Npeanoyen
OTPAaHUYUTHCS 3aMEUYaHMEM, YTO YEJIOBEK MPOUCXOJUT HE TOJIBKO OT
’KUBOTHBIX.

CemMuanbHasi KOHIENMIMSI AHTPONOreHe3a. Pelaromyii, TMOTMHHO
PEBOIIONMOHHEIN 1mar Obul cuenad Y. JlapBuHOM, KOTOphId B 1871 T.
omyOIMKOBaI CBOIO KHHUTY «lIpomCXOKIeHne dYelloBeKa H IOJIOBOM
otOoop». B Hel Ha TrpoMamHOM (akTHUecKoM Matepuaine JlapBuH
000CHOBAJT TBa OUYCHb BAYKHBIX MTOJIOKCHHUS:

* YEJIOBEK MPOM3OIIEIT OT KHUBOTHBIX TPEAKOB;

* YEIIOBEK COCTOHUT B poJICTBE c COBPEMCHHBIMH

YeNI0BEKOOOpa3HbIMU 00€3bSIHAMHU, KOTOPHIE BMECTE C YEIOBEKOM
MPOM30LLIN OT Oosiee ApeBHEH UCXOAHOM (HOPMEI.
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Tak BO3HHKIA cumuaibHas (00e3bsHbS) KOHYENYUus aHmponoceHesd,
COTJIACHO KOTOPOW YeNOBEK M COBPEMEHHBIC aHTPOIOMBI MPOU3OILIH
OT 00mIero mpejiKa, KMBLIETO B OTAAICHHYIO T€OJIOTHUECKYIO JIO0XYy U
TIPEICTABIIABIIETO COOOM HCKOMaeMoe appHUKaHCKOe 00e3bSHOIIOT00HOE
cymectBo. C 3TOro MOMEHTa MeCTO O0’KeCTBEHHOTO TBOPCHHS B HaykKe
3aHsJIa DBOJIONMA OJKUBOW MPUPOABI, TPOTEKArOmass Ha OCHOBE
HACJICJICTBEHHOH HM3MEHUMBOCTH, €CTECTBEHHOTO OTOOpa M OOpHOBI 3a
CYIIIECTBOBAHHE.

Kawnra /lapBuHa BBI3BaJIa IMUPOKHUN pE30HAHC, Ha Hee OOpYIIHIIACh
KPUTHKA CO CTOPOHBI LIEPKBH M KOHCEPBATUBHO HACTPOECHHBIX yYEHBIX.
Ho ero mueu npoHHMKIM B HayKy M 3aHSUIA B HEUW TIOCIOACTBYIOLIEE
MECTO, YTBEpAMB MATCPHAIMCTHUECKUI B3MJISL Ha  mpodiemy
MPOUCXOXKIICHHUS YEIOBEKa.

B mocnenapBHHOBCKHH MEpHOA pa3BUTHA OHOJOTHU €TO B3TJISIBI
OBUTH TIOJTBEPKICHBI MHOTOYUCIICHHBIMU OTKPBITHUSMHU, TIPEXKJIC BCETO,
B oOmacTtu maneoHTojorud. Tak, cam J[apBuH menan BBIBOJBI O POJICTBE
YelmoBeKa M BBICHIMX OO0E3bsTH TOJNBKO HAa OCHOBAaHMHM KOCBEHHBIX
BBIBOJIOB, MCXOJl M3 CXOZCTBA CTPOCHHUS COBPEMEHHOTO YEIOBEKa M
COBpPEMEHHBIX aHTPOMNouAoB. llaeonTonoramMm yaanoch HailTH HEKOTOpPHIE
MPOMEXKYTOUHbIE  (pOPMBI ~ MEXKAY COBPEMEHHBIM  YEJIOBEKOM M

00€3bIHONIONO0HBIME ~ TIpenKaMd  (MMATCKAHTPONBI,  CHHAHTPOIIBI,
HEaH/ICPTAIBIIBI M, HAKOHEII, UCKOIIAEMbIC JIFOJIU COBPEMECHHOTO THIA —
KpPOMaHBOHIIbI).

Bo Bropoii monouHe XX B. ¢ IOMOIIBIO OMOXUMUH, (DU3UOJIOTHH,
MMMYHOJIOTUU Y TCHETHKH YAaJI0Ch MOIYYUTh U JAPYTHE JIOKA3aTeIbCTBA,
MOJITBEPIKIAONINE POJCTBO UYECIOBEKA C JKUBOTHBIM MHPOM HAllei
rtaneThl. [IpsMbIM 10Ka3aTeTLCTBOM POJICTBA YEIOBEKA U 00E3bsH CTATU
OCTaHKHM HCKOIAEMBIX CYIIECTB — KakK OOIIMX IPEIKOB YEIIOBEKa H
YEIIOBEKOOOpa3HBIX O00€3bsH, TaK WM IMPOMEKYTOUHBIX (POPM MEXIy
00€3bsIHBUM TPEIKOM U COBPEMEHHBIM 4eJIOBEKOM. llepBbie OTKPBITHA
Takoro poxa nmpomsonuiu B 1924 r. B IOxHo# Adpuke, a 3areM B 1959 1.
— B Boctounoit Adpuke. CoBpeMeHHBIE aHTPOIOUILI, K KOTOPBIM
OTHOCATCSL HBIHE CYIIECTBYIOIIME YEIOBEKOOOpa3HbIE OOE3bSHBI:
IIMMITaH3¢, TOPUIUIA, OPAHTYTAaHT W TMOOOH — TMPEICTaBJISIOT COOOM
OOKOBBIC BETBH «POJICTBEHHUKOBY YEJIOBEKAa, OHU TOXKE IMPOM3OIIN OT
BBIMepIINX 00e3bsH. M3 COBpEeMEHHBIX MPUMATOB OJIMKE BCEr0 K
YeJIOBEKY CTOUT LITUMITAH3E.

CornacHO TOCICIHUM TAJICOHTOJOTMYSCKUM JIAHHBIM  IIPOIECC
(opMHpOBaHUS  COBPEMEHHOTO  YEJIOBEKAa  Hayaics, KoOrja oT
MPUMUTHBHOW TPYNIBl APEBHUX HACEKOMOSAHBIX MIIEKOMUTAOIIIX
OKOJI0O 35 MIIH. JIeT Hazax 000coOmiach TpyIma >KHMBOTHBIX, JaBIIas
BITOCTIE/ICTBUM Hayayio mpuMmaTtaMm. V3 HbHE XUBYHOIMX (OpM K HUM
HanOoJiee OJM3KW TylaW — HU3IIHE W3 COBPEMEHHBIX mpuMatoB. OT
MIPEKOB COBPEMEHHBIX TyMail OTJeNuIach BETBb, JaBIIas IIPEIKOB
COBPEMEHHBIX  YEIIOBEKOOOpPa3HBIX  00€3bIH —  NApanumexos
(HEOOIBIIHNX JKHBOTHBIX, BEAIINX

313



JIpE€BECHBIN 00pa3 KU3HU M MUTABIIMXCS PACTEHUAMU M HACEKOMBIMHU).
Nx wwemocty wu 3yObl OBUIM TOAOOHBI UYENIOCTAM U 3y0am
YeJIOBEKOOOpa3HbIX 00e3bsiH. B nanbHeleM napanuTeku Jajyd Hadaio
COBPEMEHHBIM THOOOHAM W OpaHTyTaHTaM, a TaK)kKe BBIMEpPIIEH BETBU
IPEBHEHIINX 00€3bsIH — Opuonumexam, KOTOpbIe TOSBHIHCH 17—18
MJTH. JIET Ha3aJ ¥ BEIMEPJIH OKOJIO 8 MITH. JIET Ha3a/.

AHTPOIIONOTA  TPEATONArafoT, YTO TOMYJAIUH  JPUOMUTEKOB
paccenuiaNch IO pPa3HBIM MecTaM OOWTAaHHA: TPEeIKOBbIe (POPMBI
COBpPEMEHHBIX YeJIOBEKOOOPA3HBIX 00€3bsH — B JIOXK/IEBBIE TPOITMIECKHE
Jieca, TJIe OHU MEPEBUTAINCh, TIIaBHBIM 00pa30M, HEIUISSACh PyKaMH 3a
BETKU M PAaCKayMBasCh, a APYrMe€ — Ha OTKPBITHIE IIPOCTPAHCTBA, TIE
OHH 6I)IJ'II/I BBIHYKICHBI BCTaBaTh HAa 3aIHUC KOHCUHOCTH, I-ITO6I:»I JIyqie
paccMoTperh  MecTHOCTh. CoO  BpeMEHEM, T[IOmaB IOJl  BIMSHUC
€CTECTBEHHOTO  OTOOpa, Takoe TOJOKEHHEe W3  CIy4alHOTo,
BBIHYXKJICHHOTO TIepelnuio B HeoOxoaumoe. 3a Oonee yem 10 MutH. JieT
oOMTaHWS B TPOIMYECKHAX JiecaX y MAPHONMHUTEKOB C(HOPMHUPOBAIHCH
nepeHre KOHEYHOCTH, MPUCIOCOOJIEHHBIE K TOOBIBAHHWIO —TIHIITH,
OOJBIION TOIOBHOW MO3T C BEICOKMM Pa3BUTHEM JIBUTATENFHBIX OTIEINOB,
OMHOKYIIIPHOE 3pCHHUE H JIp.

B pesymbrate TOrO, WTO0 7—8 MIH. JeT Hazam kimMaTr B FOxHORH
Adpuke cram cyme W XOJNOAHES, IPHONHMTECKW BBIHYKICHBI OBLIN
MepeiTH K HA3eMHOMY 00pa3y Ku3HH. B oTiindne oT y3KOHOCKIX 00€3bsH,
MEPEBUIABIIMXCS MO0 3€MJIC HAa YEThIPEX KOHECUYHOCTSX, JPHOMHUTEKU
OCBOWJIM TPSIMOXOXKJICHUE M JTAJIM HA4aj0 aBCTpalIonuTeKaM (OyKBalIbHO
«HOXHBIM 00€3bsSHaM», IMOCKOJBKY HMX OCTaHKHM HaijaeHsl B HOxHOM
Adpuxe).

Wrak, mosiBneHue BBICHIMX 00€3bsH, NABIIUX HA4Yallo 00E3bSHBUM
TpenKaM dYelloBeKa, mpom3onuio okono 20 muH. jer Hazam. Cymas 1o
BceMy, B TO BpeMs cymecTtBoBago okoio 20 pomoB m 30 BHIOB
AHTPOTIONAOB. BONBIIMHCTBO M3 HUX BBIMEPIIO, a MEPEXO0] K YEIIOBEKY
OCYIIIECTBWJ JIMIIb OJWH BHI. JIpeBHEHIIMII MNpesoKk dYeloBeka U
BBICIIUX 00€3bsiH, W3BECTHBIA HAyKe, — paMmanumex — KWI Ha
Tepputopun oT Muamann 10 Adpuku npumepro 14 miH. et Hazan. OKojo
10 miH. JeT Hazaj OT HEro OTHACIWICS MNPEAOK OpaHTyTaHra —
cuBanutek. OH ocrancs B A3uM, IJie U CeWYac KHUBYT €ro MOTOMKH. A
oOImMi TpenoK TOPWUIbI, INAMIAH3¢ M YCIOBEKa, MO-BHIUMOMY,
yKopeHwIcsS Ha AQpUKaHCKOM KOHTHHEHTe. Tam ke HaWJeHbI OCTaHKU
ascmpanonumexa, BO3pacT APSBHEHUIINX U3 HUX OICHUBASTCS B 5,5 MIIH.
net. [losiBeHWe aBCTpaJONMMUTEKa CTA0 TMEPBOM CTATUEH 3BOJIIOLUU
YeIoBeKa.

AHTpOIIONIOTH ~ CYUTAIOT, YTO  ABCTPAJONMHUTEKH  3aHUMAIU
MIPOMEXYTOIHOE TOJIOKEHHE MEXIY COBpPEMEHHBIMA
YeJIOBEKOOOpa3HEIMA  O0E3bsTHAMH W YeJOBeKOM. MX  MHeHue
OCHOBBIIIAETCS HA TOM, YTO o0Omas Macca aBCTPAJONUTEKa He
npeBsimana 50 KT, a cpemHsas Macca rooBHoro Mosra — 500 1. BepkuTh
B OopnOe ¢ OoJiee MOIIHBIMU XUIIHUKAMU aBCTPATIOMUTEKAM ITOMOTaN
CTamHBIA 00pa3 JKW3HU, WUCIOJNB30BAaHUE B KA4YeCTBE OpYIUH Tpyda
€CTECTBCHHBIX MTPEIMETOB (KaMHEH, MaJIOK, KOC-
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Tei), COYETaHHE pACTUTECIHLHOM THMINK C JKUBOTHOH, KOTOpas
MOCTCTICHHO B HUX pallMOHE CTAaHOBUJIACH OCHOBHOM. HCXOILSI U3 2TUX
ocobeHHocCTe ux KH3HU, ABCTPAJIONTUTEKOB Ha3bIBAIOT
00€3bsHOIIIOAPMY, U B KAYECTBE TAKOBBIX OHHU BBIAEIFUIICH OKOJIO 5 MITH.
JIET Ha3a/l.

Okono 2 MIiH. JNIeT Ha3aa CpeAd AaBCTPAIONHUTEKOB MOSBUICS
3UHDKAHTPOIT —  Yelno8eK YMenvill, KOTOPBIM 00Jaman TakuMHu
MpU3HAKaMH, KaK MPSIMOXOXKACHUE, 3aMETHAsI Pa3BUTOCTh KUCTEH PyK, a
TaK)Ke YMEHHEM MPUMEHSATh M M3TOTABIMBATH KAMEHHBIE OPYAUS TPYAa.
V mogeii 3Toro Buma 06BbeM Mosra gocturan 650 cM’. OHH NpUMEHSTH
npu  O00bIBaHUM TMIIM Tpybo 0oOpaboTaHHBIE KaMHH, COOpYKaH
HpOCTCf/iHH/IC JKWiuila, HO €II€ HE YMCIIU IOJIb30BATHCA OTHEM. Tem He
MEHEEe 3TH NPEUMYIIECTBA MO3BOJISUTH APEBHEHIIIAM JIOJSIM BBITECHSTH
0oJiee TPUMUTHBHBIX aBCTPAJIOMUTCKOB, OXOTUThCS HA HUX U JakKe
Moe/aTh.

ITpumepno 1,5 MaH. JeT Hazajg Ha CMEHY YEJIOBEKY YMEJIOMY
npuIen uenosex npamoxooswutl (Homo erectus), KOTOpPBIA paccemiics
JOBOJIFHO IIMPOKO Ha IiaHeTe. Mectamu ero oouranus ctanmu Adpuka,
Cpenmsemuomopse, IOxHass, Ilenrpanmsaas u KOro-Bocrounas A3zwus.
Macca Mo3ra YeyoBeka MpsIMOXOIAIIETO COCTaBisiia mpuMepHo 750 T,
YTO, TIO COBPEMEHHBIM JIaHHBIM, SBISETCS KPUTEPUEM OTIEICHHS
4eJI0BEeKOOOPa3HBIX 00€3bsH OT JIIOACH W MOSBICHHS 3a4aTKOB PEUH.

CragnanbHasi KOHUENIMs aHTponorene3a. JlanmbHeiliiee pasBuTHe
YesioBeKa SBIISUI0 COOOH psJ] MOCiIe0BaTeIbHO CMEHABLINX APYT Apyra
TUTIOB, OTJIWYABIIAXCS CICIUPUIHBIMU MOP(HOJOTHYSCKIMU YCPTaMH,
YPOBHEM MaTepUalbHOW  KYJIBTYpbl, OCOOCHHOCTSIMH  TIOBEACHHS,
CO3HaHUs, peud U T.1. OHO OIMHUCHIBACTCS CMAOUAIbHOU KOHYENYUELL.

B pa3paboTky cTampanbHOW KOHIICTIIIMK OOJBIION BKJIA[ BHECIH
pOCCHIACKME  aQHTPOTIOJIOTH,  BBIICIHMBIINE YETHIPE CTaIuH
aHTPOIIOTeHEe3a:

1) aBcTpanonMTEeKN — MPEAIIECTBEHHUKH YeTIOBEKa;

2) TIPOTPECCHUBHBIC ABCTPAIONHUTEKH, APXaHTPOIIBI, CPEIU KOTOPBIX
ObUTM TUTEKAHTPOIIBI, CHHAHTPOTIBI | T.J[. — JPEBHEHININE IO,

3) masneoaHTpoMkl (HeaHAePTaJbLIbl) — JAPEBHUE JIIOAN;

4) HeoaHTpONbI  (KPOMaHBOHIIBI)  —  HCKOMAEMbIe  JIIOJH
COBPEMEHHOr0 aHATOMHYECKOTO THIIA.

Cunraercsi, 4To Opegretiuue 100U TOSBWIACH OKOJO 1 MIH. JIeT
Ha3aa. VX ObLJI0 HECKOJIBKO THIIOB — MHUTEKAHTPOITbI, CHHAHTPOIIBI, TeH-
JICNLOCPICKUl  YeNIOBeK (Ha3BaHUS JIaHBI 10 MECTy HaxOJO0K UX
ocTaHKOB). OHU 3aHUMAIIUCh OXOTOW, HCTIOIH30BAIN KaMEHHbIE HOXH U
JKWJTH B TIemiepax. Macca Mo3ra IpeBHEWITUX JTroael cocraBisuia 800—
1000 r, a poct — 170 cm. Jlromgum sTOro THIIa XOAWJIM TPSIMO, HE
ONMpAsCh pyKaMH O 3eMirto. BeposTHO, OHM yMeNnM WCKYCCTBEHHO
MOJTy9YaTh OTOHb ISl IPUTOTOBIIEHUS THIITN U 000TpeBa.

B 1856 r. B mommuae peku Heanmepranb (OKOJIO COBPEMEHHOTO
Hroccenpnopda) ObUIM  HaWICHBI OCTaHKH JIIOJCH, Ha3BaHHBIX
HeanOepmao-
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yamu. 110 MHEHHIO TAJIEOHTOJIOTOB, JIFO/IM 3TOr0 TUIA MOSBUIIUCH OKOJIO
200 ThIC. JIET Ha3aJ W MO CBOMM (U3MYECKUM M YMCTBEHHBIM JaHHBIM
NpeACTaBIsIM  BecbMa HEOAHOpPOoAHYI Tpymmy. OnHu  obnajganu
3a4aTKaMu WICHOPA3JeIbHOW pedu, UMeld pocT oT 155 mo 165 cM u
Maccy mo3ra 10 1500 r. HeanaepTaibIiibl U3roTOBJISUIN OJEKTY U3 IIKYD
JKHBOTHBIX, KHJIM B TleIIepax WM cTpowiad xuinma. Oxomo 40—50
TBIC. JIET Ha3aj OT Oojiee Pa3BHUTHIX HEAHJIEPTAIBIEB TOSBHUICS UYel08eK
pasymubill, ATATETBHOE BPEMS COCYIIECTBOBABIIMN ¢ HUMH. OIHAKO
HEaHJepTabIIBl OKA3AINCh TYMMKOBOW BETBHIO B IBOJIONMH YENOBEKA,
MIOCKOJIBKY MPUMEPHO 28 ThHIC. JIET Ha3ajJ ObUIM BBITECHEHBI NEPBBIMH
COBPEMEHHBIMU JIFOJIbMU — KPOMAHbOHYAMU.

Koctn wuckomaeMbIx JIOAEH COBPEMEHHOTO THIA, Ha3BaHHBIX
KPOMaHbOHIIAMH, BIEpBble ObUTM HaiaeHel B 1868 1. B memepe
Kpomanbon Bo @pannun. Ux poct mocturan 180 cm, a o0beM yepena —
1590 cm’. CoBpeMeHHBIX Joaeil U KPOMAHBOHIEB OTHOCSAT K OXHOMY
BUAY — uenoseky pazymromy. OObIMHO CUMTAETCS, YTO KPOMAHBOHIIBI YKHITH
30—40 ThIC. JET Ha3ald, HO celyac IOSBIAETCS BCe OOJbIlIe OCHOBAHUM
CYNTaTh, YTO OHU MOTIH XHUTh W Ha 40 THIC. IET paHbIe, T.€. BO3PACT
COBPEMEHHOTO BH/Ia YETIOBEKA YABAMBACTCH.

XOopoIIo Pa3BUTHIA MO3T, OOIIECTBEHHBIN XapaKTep Tpyaa MPUBEIH K
PE3KOMY YMEHBIIEHHIO 3aBUCHMOCTH KPOMaHBOHIIA OT BHEITHEH Cpe/ibl,
K TIOSBJICHUIO a0CTPAaKTHOTO MBIIUICHUS U TIOMBITKAM OTPaKCHUS
OKpy’Karoleld JelCTBUTETbHOCTH B XYIOXKECTBEHHBIX oOpaszax. Tax
MOSIBIJINCH 3a4aTKH HCKYCCTBa (HAacKalbHBIE DPUCYHKH, pe3bba To
JepeBy U KOCTH) 1 niepBUYHbIe (hopMbl penuruu. [locne aToro sBomronus
YeJIoBeKa BBINLUIA H3-TI0JI ONPEACISIIONIET0 BIUSHHUS OHMOJOTHYECKUX
(bakTopoB 1 MpruoOpena COUAIbHBIN XapaKkTep.

TpyaoBas KoHuenuus

Ecnmu cumuanbHash KOHIICTIIIUS OTBEYAECT HAa BOIPOC O TOM, KTO OBLI
MPEIIIIECTBEHHUKOM YEJIOBEKa, OT KOTO OH MPOU3OIIIEI, TO Ha BOIPOC O
MPUYMHAX TPEBPAIICHUS O00E3bSHOMOJOOHBIX TIPEAKOB B 4EIOBEKa
MBITaCTCA JaTh TPYAOBas KOHLEMIHUSA, CYyTh KOTOPOH H3J0KEHA B
pabote @. DHrenbca «Pob Tpyaa B mporiecce npeBpaiieHust 00e3bsHbBI B
yenoBekay. 1o cmoBaMm DHrenbca, TpyJl co3/1all YeIOBeKa.

IlepemoMHBIE MOMEHT B TIporecce Iiepexofa OT O00€3bsSHBI K
YeNoBeKy OBUT CBsi3aH C (OPMHUPOBAHHEM VCIOBHH, IMPH KOTOPBIX
YeJIOBEK MOT Ha4aTh TPYAUTHCS, pa3BUBAs MIPH ATOM CBOU PYKH M MO3T.
BaxxkpelimmMu maramMm B XOZ€  DBOJIIOIIMM  4YeJIOBEKAa  CTalU
MIPSMOXOXKJICHUE, a TakKe pa3BUTHE PYKU U mosra'. OHM BBI3BAIH
MIEPECTPONKY TEIECHOW OpraHW3aIliy MCKOIMAEeMOT0 MpeaKa, MMPUBEIH K
€ro 04eJIOBEYHMBAHHIO.

'B CWIy BaXKHOCTU 3TUX CBOMCTB MX Ha3blBalOT FOMWHWAHON Tpuagon.
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Ilepexon k MPSAMOXOXIEHHUIO OBIT O0YCIIOBJIEH CMEHOW JIPEBECHOTO
o6pa3a J)KU3HH Ha Ha3eMHBIM B CBSI3U C HACTYIIJICHUEM JICAHUKOBOTI'O
nepuoaa. OHCBI/IIIHO, 4YTO IOMHUHMHJIHBIC IPCIAKHU UYCJIOBCKA HE YILIM K
HKBATOPY, & CTaJH MPUCIOCAOINBATECS K HOBBIM CYPOBBIM YCIOBHSIM.
IIpn 3TOM TpenKH aBCTPAJONHUTEKOB TMEPENBUTAIMCH IO 3eMJIE B
TOYBEPTUKAIGHOM TIOJOKEHHH, YTO OCBOOOXKJANO WX BEPXHHE
KOHEYHOCTH JIJIS 3AIIUTHI U OXOTHI.

IlockonmeKy TiepeMernieHrne Ha JIBYX KOHEYHOCTSIX CIIOXKHee, YeM Ha
YeThIpeX, U TpeOyeT OBICTPOrO OPHUEHTHUPOBAHUS, KOOPIMHAIIMA Tela U
paboTBl KOHEYHOCTEH, 3TO, B CBOIO OYepelb, MOBJICKIO H3MEHEHHE
aHaTOMHYecKoro  crpoeHus  mo3ra. CpemHuii  o0beM — Mo3ra
aBCTPANONATEKa COCTABIUT 552 cM’, T.e. ObUI TAKHM JKe, KaK Y
COBPEMEHHBIX  YEJIOBEKOOOpPa3HBIX 00€3bsiH, HO 1O CIOXHOCTH
3HAYUTEIILHO TPEBOCXOMI UX.

[MpsMoxoxaeHUEe  BBICBOOOXKHATIO  MEPEAHME KOHCYHOCTH U
CO3/IaBAJI0 TPEANOCHUTKMA ISl TIPEBpaIlleHus] WX B PYKy — Oprad
TPYHOBOH fesTenbHOCTH. Kpome Toro, n3MeHeHHe TI0JI0KEeHUS TOJIOBBI U
rja3 TMpUBEI0 K BO3PACTAaHUIO  BOCIPUHUMAEMOM  3pUTEIHHOU
WHPOPMAITUH, YTO CO3[ABAJIO IMPEANOCHUIKH I COBEPIICHCTBOBAHUS
(dhopM BOCIIPHSITHS ACHCTBUTEIHLHOCTH B KOHKPETHBIX OOpaszax. OTH
MIpeUMyIIecTBa obecrieunm 1modexy obe3psHoMone B OoprOe 3a
CYIICCTBOBaHME W TO3BOMWIM UM 1,5—2 MIIH. JIeT Ha3a] IIUPOKO
paccenuthest o Tepputopun Agpuku, Cpeu3eMHOMOPbS U A3uu.

OBOJIIOIMSL  aBCTPAJIONTUTEKA TPOTEKANIA B CIOXKHBIX  YCIOBHSIX.
CIyCTHBIINCH HA 3¢€MITIO, OHU HE MO OBICTPO Oerath, y HUX HEe ObLIO
OCTPBIX KOTTe M 3yOOB, a Majias IUIOJJOBUTOCTh MOIJIa TPUBECTH K
BBIMUPAaHUIO BCcero Buaa. [lodToMy ecTecTBeHHBIH OTOOp IIen B
HANpaBJICHWN 3aKpEeIUICHWsT TeX KadecTB, KOTOpPBIE TIOMOTalN
MIPUCTIOCOOUTHCS] K HOBBIM YCJIOBHSIM JKU3HH. Tak, COBEpPIIIEHCTBOBAJIOCH
MIPAMOXOXK/IEHHE, YCTOMYHNBOCTD Tella M, KOHEYHO, Pa3BUBAIUCH BEPXHUE
KoHeuHocTH. BHauane pyka Obuta cabo pa3BUTa W MOTJIa OCYIECTBIATh
JWINb caMmble TPOCThIe NeicTBUs. llocTeneHHO B X0l €CTECTBEHHOTO
0TOOpa IPEeBHEHITHNI YeT0BEK C TIOMOIIBI0 PYK HAYYHJICS MCIIONB30BaTh
KaMHU U JTyOMHBI, & TAK)KE KOCTH U 3yObl YOUTBIX KHUBOTHBIX IS 3AIIATHI
W HamnaJIeHWs, BBIKAIIBIBAHKMS KOPHEW M KIyOHEW, CAMpaHHS IIKYp CO
cBOCH TOOBIYU U T.1.

[lonavany Hamm TpeAKH TPUMCHSUIM Ha3BaHHBIC NPEIAMETHl B
KayeCcTBE OpyIuil Tpyaa U oOpyxus HeoOpaboTanHeiMH. Ho mpu
MHOTOKPaTHOM  KCIIOJIb30BaHUM HAa KaMHSAX HM  KOCTAX  MOTJIHU
00pa3oBaTbCsl CKOJIBI, OCTABISASA PEXKYIILYIO MMOBEPXHOCTD, ITOCTIE YET0 MX
MOXKHO OBUIO  HWCHomb30BaTh  Oonee  dddekruBHO.  [losTomy
aBCTPAJIONUTEKN Hadamyd o0pabaTelBaTh Opymus Tpyla, CHadasa
CIIOPaTUYECKH, a 3aTeM — MOCTOSHHO.

Tak yenmoBedecKkue MpPEAKH CTAIH HE MPOCTO HCIONB30BaTh, HO U
MPOV3BOIUTE OpyOMs TpyAa. B cBowo odepenb, Tpyd OOYCIOBHI
3apOXKICHHE W Pa3BUTHE COIHUAIBHBIX OTHOIICHUH, CO3HaHMUA,
MBIIUICHHUS,
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A3bIKa, T.€. OKOHYATENILHO MPEBPATHJ >KUBOTHOE B uenoBeka. C 3TOro
MOMCHTAa MOKHO T'OBOPUTH O BEIHUYAMIIIEeM KAyeCTBEHHOM CKauke B
Pa3BHTHHM OPTaHMYECKOTO MHUPA, MPUBEAILIEM K IMOSBICHHUIO YEIOBEKa.
OH cTaj eMHCTBEHHBIM CYITIECTBOM Ha 3eMIIe, CITOCOOHBIM K CO3HATEIHHOM
TeJIeHAIIPaBICHHON ASSITENTLHOCTH T10 TIPE0OPa30BAHMIO OKPYIKAFOIIIETO MHPA.

HakannuBaBmuiicss »KW3HEHHBIM ONBIT B TO3HAHUM TPUPOAIBI
COBEPIIIEHCTBOBAJICS OT MOKOJIEHUsI K TOKOJIeHHro. [Ipu stoM mpexe
CYIIECTBOBABIIINE HHCTUHKTHI — T€HETHYECKU 3aJI0KEHHBIE ITPOTPAMMBI
TIOBEJICHNSI B ONPEAETICHHBIX CHTYAIMsIX — IIOCTENEHHO OTMHPAJIH.
H03TOMy BO3HHUKIIa HacCTOsATCIIbHasA HCO6XOZ[I/IMOCTI> B HHOM,
HEOMOJIOTHYECKOM ~CIIOCO0e XpaHeHHs M Tepeladd  HMHQPOpMAaIuH,
CHOCO6CTBy}OH1€I\/’I BBDKUBAHUIO BHJA. Tak mosiBUJach CMMBOJIHYECKAS
JIeSTeIbHOCTh — pEeYb, CBsI3aHHAas CO CIIOCOOHOCTHIO 3aMelaTh
NPUPOJHBIE MPOLECCHl U SIBICHHUS MX 00pa3aMd W CUMBOJIAMHU. DTO, B
CBOI0 OdYepelb, MOBJIEKIO 3a coOol mJajbHEiInee pa3BUTHE MO3ra,
mporecca MBIINUICHHS, JIETJI0 B OCHOBY aOCTPaKTHOTO MEIIIICHUS,
MIPUCYIIIETO TONBKO YEIOBEKY.

OpHako He CIemyeT CUUTATh, YTO C MOSABJICHUEM 3a4aTOYHBIX (popM
TpyZla HYeJOBeK IepecTall TOMYUHATHCS OHMONorHmYeckuM  (hakTopam
SBONIOLMN — W3MEHYMBOCTH, HACIEICTBEHHOCTH H €CTECTBEHHOMY
ot6opy. Eme monro oHm ocraBanich BEIYIIMMH B ABONIONWHN YENOBEKA,
JHIIb TOCTENIEHHO YCTyHas CBOE MECTO COLMAIbHBIM (akTopam —
TPYJOBOW [ESATENBHOCTH, OOIIECTBEHHOMY 00pa3sy >KH3HH, pPeud |
MBIIUTEHHIO0. VX dYepex HacTajl JHIIb IOCHE TOSBICHUS 4YeJOBeKa
COBPEMEHHOT'0 BH/2, KOTOPOE MPOMU3O0IILIO COBCEM HeAaBHO — OKouo 40
TBIC. JIET Ha3a].

MyTaumoHHas KoHuenuus

UYesoBeK BBIICIHICS U3 OKPYKAIOIIEro Mupa Onarofapst MOSBICHUIO
CIIOCOOHOCTH K TPYAY, K CO3HATENBHON aesTenbHOCTH. Kak cumraer
COBpEMEHHAsl HayKa, BOSHUKHOBEHHE TAKMX HEOOBIYHBIX CIIOCOOHOCTEH y
MpeIUesIOBeKa JOJDKHO OBUIO OMUPATHCS HAa KaKUe-TO OMOJIOTHYECKHE
MPEIMOCEUIKY, CO3/IaBIINE BO3MOXKHOCTH KayeCTBEHHOTO Ckauka. Ha
3TOW OCHOBE BO3HHKIIM TPEATOIOXKEHUS O POJU TOJE3HBIX MyTaluid B
HACJIEZICTBEHHOM armapare MpeaderoBeKa, BIOCIEICTBAN 3aKPEeIIeHHBIX
OMOJIOTHYECKOW W COIUANBHON 3BOJIONWEH. [IpUYIWHBI TOSBICHUS
MyTalii TaKOTO poja MOTIH OBbITh CaMBIMH pa3HBIMH. PaccMoTpum
HanOoJee BEPOSITHBIE U3 HUX.

OnHOl W3 BO3MOXKHBIX TIPHYMH MOTJIO OBITH GnusHUE ONUINCHE20
KocmMoca u conmeunou axmusHocmu. BoznelcTBue OMMxHEro kocMoca
IUI0 TO JBYM HANpaBJICHUSIM: 4Yepe3 H3MEHEHHE Cpellbl OOUTaHUS
JIPEBHUX O00€3bsiH, TPEXKJEC BCEro, JaHmmadTa W KIuMaTa, W 4Yepe3
TpaHC(HOPMALIMIO CaMOM JKWU3HU, NPOSBISIBIIYIOCS 4Yepe3 MyTalluw,
€CTEeCTBEHHBII 0TOOp U OoprOy 3a cymiecTBoBaHME. BrusHue
COJIHEYHON aKTUBHOCTM Ha 3€MHBIE MPOIECCHl W SBJICHUS OBLIO
JTIOKa3aHO POCCUICKUM YUECHBIM
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AJIL YmxesckuM B 30-e rT. XX B. CoBpeMeHHast HayKa COrjlacHa ¢ HUM
B TOM, UYTO MepuoAnuYeckue KoyiebaHuss MarHuTHoro mousst CoiHIia
BJIMAKOT HA HCPBHYIO CUCTEMY U CEPACUHYIO ACATCIIBHOCTh U B IIPOLLIOM
MOTJIH ITPUBECTH K MYTaIUsAM Y APEBHUX 00€3bsIH.

B kauectBe emie OfHOW NPUYMHBI MyTallMil y4eHblE Ha3bIBAOT
NEePUOOUUECKYI0 CMeHY MacHUmHbIX nomocog 3ewau. Ha mpoTsokeHnn
TIOCJIEAHAX YeThIpeX MILIHOHOB JieT CeBepHBIA U KOXHBI MarHUTHbIE
MOJIFOCa  MEHSUINCh  YeThIpekapl. Ho B Tepwom CMeHBI TIONIOCOB
Maraurochepa 3eMiH, 3amuIaromas onochepy oT KOCMUYECKHX JTyUeH,
HAMHOTO ocjiabeBacT. DTO MPUBOMUT K YBEIMUCHUIO HOHU3UPYIOIICH
paguanmu Ha 60% W B JBa pa3a yBEIMYMBAET YACTOTYy MYyTaluil B
3apOABIIICBLIX KJICTKAX TOMUHU. ABTOp 3TOU T HUIIOTC3hbI, OTECYECTBESHHBIN
antporosior [.H. MarwomkuH, BbIABWI COBMNAJEHUE JIaTUPOBKHU
MHOTOYHMCIICHHBIX HaXO0JIOK OCTAaHKOB FOMUHHJ B Adpuke ¢ nepuogamu
CMEHBI IOJIIPHOCTH TEOMArHUTHOTO TOJIS.

JlomomHATETEHBIM (haxTopowm, BBI3BaBIINM TIOSIBJICHNE
HETIOCPEICTBEHHBIX TPEIKOB YETIOBEKA, CTaJld 2e0102UUeCKdsl aKMUGHOCHIb
3emnu u paouayus cnuzy. Tak, B BoctouHo#t Adprke, Ipu3HaHHOM MECTE
TIOSIBJICHUS YeTIOBeKa, OKoo 20 MITH. JIeT Ha3aa oOpa3oBaCh TPEIMHBI
B 36MHOI KOpE, B PE3YJIbTaTe YeT0 Ha IOBEPXHOCTH OOHAKIIIHICH 3aJIeHKHI
YPaHOBBIX PyA. DTOT €CTECTBCHHBIM aTOMHBINA PEAKTOpP, MOSBHUBIIHIACS
MUJUTHOHEI JIET Ha3a/l, CYIIECTBYET U B HAIU THU. OH HHTCHCUBHO BIIHSI
Ha TPUMATOB, KOTOPBIC UM B TeEIIepax, PACIOIOKEHHBIX BOJIU3U OT
HETrO0, BBI3BIBASI MYTAIlUU Pa3HOro poja. Kpome MoBbIIIEHHON paualiy B
Bocrounoit  Adpuke HaOMIOOanach  UHMEHCUBHAS — BVIKAHUYECKAs.
OesmenpHOCmb, 4acTo  CIydaluch 3emieTpscenus. I[lpm osTtom Ha
MOBEPXHOCTh 3€MJIM BCETZa BHIOPACHIBACTCS OTPOMHOE KOJHYECTBO
BEMIECTB, ABJLIIONINXCSA MyTareHaMH. Bce 3TO TakyKe cO3/1aBajio yCIOBHSA
Kak Ui TIOBBIIICHUS YacTOTHl MYTAaIlWid, TaK W ISl Oollee aKTHBHOTO
€CTECTBEHHOTO 0TOOpA.

B 1960-¢ rr. yd4eHBIM yOaloCh BBIICHHTH, YTO HCTOYHHKOM
TeHETHYECKUX MyTalllii MOKET OBITh HE TOJBKO paauamnysi, HO U cmpecc,
3arpenenbHbIe HepBHBIE Harpy3ku. CTpecc — 3TO ocTpas TOPMOHAIbHAS
peakiusi opraHu3Ma Ha CHUTYaIlMI0 PE3KOT0 PACXOXKICHUS MEXIY
HY)KHBIM ~ pE3yJbTaTOM U HaIWYHBIMH ycloBusiMd. [lpu s3TOM
BO3ZHUKAIOT PE3KO OTpPHUIATEIbHBIC 3MOIIMH, BCIBIIIKK CTpaxa, THeBa U
T.4. Ilo MHEHHMIO aHTPOINOJIOTOB W MAaJICONCUXOJIOTOB, B CHUTYyallUU
PE3KOro W3MEHEHHUs KJIMMAaTa, BBI3BABIIETO COKPAILEHUE MXU3HECHHBIX
PECYpPCOB, CTPECC BBI3BIBAICS YacThIM TOJIOJIOM. Pe3ynbratom ObLIO
pacmiaTeiBaHle IMMYHHOM CHCTEMBI U HACIIEICTBEHHOTO armnapara.

Ho ecrectBennas paguanus u Jpyriue MyTareHHble (akTOphl MOTIIH
OBITh  TOJMBKO  CIYCKOBBIM  KPIOYKOM  HAdYaBIIETocs  Ipoliecca
TpeBpamieHns 00e3bsiHBl B uenoBeka. CUHWTaeTcs, 4YTOo TMpH 3TOM
HabOmomancs cuaapoM briocu—KimoBepa, mpuBeAInil K KPU3UCY YHCTO
KUBOTHOTO CITO-

319



coba cymectBoBaHusl. OH TMPOSBISUICA B TOM, 4YTO pajHanus
MOBPEXKJaNa HEKOTOPBIE YYaCTKH MO3ra — MHUHAAICBUIHOS SJIPO,
TIOSICHYIO U3BIJIMHY WJIM MO3TOBOM CBOJ. DTO MPHBOAWIO K OTpyOJICHUIO
Y COKPAIICHHIO XBATATENFHBIX (DYHKITUH 33JHUX KOHEYHOCTEH, KOTOPHhIE
OTHBIHE JTOJKHBI OBLTH CIY)XUTH JUIIb CPEICTBOM MEPEABIKEHUS TI0
3emsie. Kpome TOro, y BBICIIMX NPUMAaTOB HAaYMHAIN Pa3MBIBATHCS
TOJIOBBIE IIMKIIBI, W TIOSBIIACH CIIOCOOHOCTh K JIETOPOKIACHUIO B
TE€YEeHHE BCEro roja. BracTe WHCTHHKTOB oOcnabeBana, BMECTO HHX
(hOpMHPOBAIIUCh CHMBOJIMYECKHE CIOCOOBI XpaHEHWs W TIepenadu
HEOOXOANMOI AJIsl BBDKMBAHUS WHPOPMAIMHY, TOITOMY MpaBHia )KU3HU
Hayallu MpeoOpa3oBbIBATHCS.

Bnusaue paguanyi Ha HU3MCHYHMBOCTL OpraHu3mMa HECOMHEHHO.
JIrobast mo3a paauanuei MOXKET BBI3BaTh U3MCHCHUS B HACIICICTBEHHOM
anmapare ¥ MPUBECTU K POKICHHIO JICTCH, CUIBHO OTKJIOHSIOIIUXCS OT
HOpMBI. PoauTensiM Takue NETH MOTYT Ka3aThCs ypojaamu. Tem He
MeHee, OHH MOTYT OBITh CIIOCOOHBI K JANbHEHIIEMY BOCIIPOM3BOICTBY,
TIPY KOTOPOM TIOSIBUBILIHECS y HUX M3MEHEHHS OYIyT COXpaHEHEI.

Tax, ckopee BCEro, m OOCTOSIIO €TI0 C YEIOBEUYECKUMH TPEIKAMHU.
IIponzormienirie MyTaui COKPATIITH YUCIO XpoMocoM. M3BecTHO, 9TO
Yy HU3IMHUX O00E€3bsIH YUCIIO XPOMOCOM KojebieTrcs oT 54 mo 78, a 'y
BRICIIIMX — WX 48. Uncino XpoMocoM y dYelloBeKa paBHO 46, T.e. ¥
YeJI0OBeKa BCET/ia Ha JIBE XPOMOCOMBI MCHBIIIE, YEM Y BBICIIUX OOE3bsH.
[MosTomMy wuTambsHCKWE TeHeTwk b. Kiapemnu BbICKaszaja TUIOTE3y O
CIIMSIHUY Y JAJICKOTO MpeKa JBYX IMap XPOMOCOM, B PE3YJIbTaTe YEro MX
YHCJIO COKPATHIOCh, MPU 3TOM YKPENUWIUCh T€ XPOMOCOMBI, KOTOPBIC
OTBEYAJIM 32 PA3BUTUE MO3Ta U HEPBHON CUCTEMBI. DTO MPEIIOI0KCHUE
KOCBCHHO TIIOJITBEPXKIACTC TEM, YTO B COMATHYECKUX KIIETKax
HEKOTOPBIX JIIOJCH BCTpEUaeTCs aHOMATBHBIN Habop XpoMocoM (XXY —y
keHmmmH W XYY — y MyxunmH). OH OOBIYHO COIPOBOMKIACTCS
YMCTBEHHOM OTCTAJIOCTBIO M MOBBIIIIEHHOM arpecCUBHOCTHIO. [losiBieHME
JIUIITHEH XPOMOCOMBI CYUTAIOT T€HETUIECKUM aTaBU3MOM.

Takum 00pa3oM, ¢ TOYKH 3PCHHS TaHHOW KOHIICTIIIHH, YEIIOBEK —
9T0 00e3psiHM ypoxa. IloaTomy BbIcIIHE O0E3bSIHBI MMEIOT BBICOKOE
Mopdonorudeckoe 1 OMOXUMHUUYECKOE CXOJCTBO C YEIOBEKOM — COCTaB
OeITKOB KpOBM M TKaHeM, a Takxke crpykrypa JJIHK He coBmanaroT yvmib
Ha 1%.

MyrtaHTa, CTaBIIEr0 NPEJAKOM 4YEJIOBEKa, B OOBIUHBIX YCIOBHIX
Kana HeMuHyemasi rubens. Ho oH cymen atoro m30exaTh, MOCKOIBKY
CTaJl MCIIOJIb30BaTh UCKYCCTBEHHBIC OPYAMs TPYJa, )KUTh B OOIIECTBE,
TBOPUTH KyJIbTypy. IHBIMU CITOBaMU, OH CTaJI YEJIOBEKOM.

Wtak, coBpemMeHHass Hayka aKTHBHO pa3BHBaeT OHOJOTHYECKYIO,
TPYHOBYI0O ¥ MYTAaIFIOHHYIO KOHIENIMH aHTpororeHe3a. CerogHs
AaHTPOTIOTEHE3 pacCMaTpUBAeTCs KaK TPOJOIDKEHHWE OWOreHesa,
MO3TOMY
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AHTPOTIOJIOTUSL W3ydYaeT aOUOTHUYECKHUE, OMOTHYECKHE U COIMAJIbHBIC
(akTopel BO3HUKHOBEHHS YeNOBeKa. AOuomuueckue TPEIIOCHIIKH
AaHTPOIIOTeHE3a — TEOJOTMUECKHE TMpOLECChl, Teorpaduyeckue |
bmuko-xummdeckre (HakTopbl. huomuyeckue TPEANOCHUTKN BKITIOYAIOT
B ce0s MyTaIluK, BOJHBI YHCIICHHOCTH, U30JISIIIUIO0, €CTECTBEHHBIH 0TOOD
U Jpyrue (HakTopbl MUKPO- U MAKPOIBOIIIOIMH, B PE3YJILTATE KOTOPBIX
(OpPMUPYIOTCSI HOBBIC BHJIbI YKUBOTHBIX, BO3HUKIIH JIPEBHUE 00E3bSIHBI, a
OT HUX MTPOU3OILITH JIFOIH.

CoBpeMeHHasi aHTPOIOJIOTHST OCHOBBIBACTCS HAa MHOTOYHCIICHHBIX
apXCOJIOTMYSCKUX U MaJICOHTOJIOTMYECKUX JAHHBIX, HO 00Ias KapTHHA
BCE JK€ OCTACTCS HEMOJIHOM, MOCKOJIbKY MHOTHE TIPOMEKYTOUHBIC 3BESHbS
MEXJy YEJIOBEKOM U JPCBHUMHU O0€3bSIHAMH I0Ka HE OOHApYKCHBI.
CHO)XKHOCTH BO3HHMKAIOT e€me MW I[OTOMYy, 4YTO caM Tpolecc
AHTpONOreHe3a He HOCWIT JIMHEHHOT0 XapakTepa. DBOMIOLUS He TOJIBKO
YeJOBeKa, HO M BCEr0 KHMBOIO OCYIIECTBIUIACH IyTEM MOCTOSHHON
TeHepaluy OOKOBBIX OTBETBIICHUH, MHOTHE M3 KOTOPBIX TIOYTH Cpa3y ke
UCUE3aI0T, IPYTHe OTXOJMIN B CTOPOHY OT OCHOBHOTO HAIPABICHUS, U
TOJIHKO OJTHA JIMHHS B KOHIIC KOHIIOB MPHUBENA K IMOSBICHHUIO YeIOBEKa
pazymHoro. ['padudecku mporecc aHTPOIIOreHe3a MOXKHO MPEJICTABUTE B
BUJIC JiepeBa CO MHOXKECTBOM BETBEH; HEKOTOPBIE W3 HHUX JaBHO
MEpTBBI, JIPYrHE JO0 CUX TOp >KUBBIL. HecoMHeHHO, 4TO B Oymyinem
€CTECTBEHHO-HAy4HbIE MpEJCTaBIeHUs] 00 aHTpomoreHese OyayT He
TOJILKO TIOMIOJTHATHCS, HO U, BO3MOXHO, CYIIICCTBEHHO MEHSATHCS.

12.2. CxoacTBO M OTNNYUA YenoBeKa U XKUBOTHbIX

[osiBneHne »xu3HM Ha 3eMiie — 3TO TPAHIUO3HBIA CKA4YOK B
sBomtou  Beenennoi. JKu3Hb, TOSBUBINASACSA HAa HAIICH IUIAHETE B
dbopMe TPUMHUTHBHON OHWOC]Ephl, TOCTYNATENBHO pa3BUBAIACH U
CKaukooOpa3HO TepexoAmiIa B KAueCTBEHHO HOBBIE COCTOSHHUS,
XapakTepu3ylomuyecs o0pa3oBaHMEM Bce 0Ooliee  CIOXKHBIX |
YIOPSIOUYCHHBIX (hOPM KHMBOTO BelecTBa. B wucropuu Ouocdepsr
ObIBAJIM 3WI3ard, BPEMEHHBIC OCTAHOBKH TPOTPECCHBHOTO Pa3BUTHS,
HO OHM HHKOTJa HE TMEpPeXOAWIH B CTAJHIO JIErpajallid, TOBOPOTa
JIBIDKCHUS BCIISITh. JlOCTaTOUHO B3MISTHYTh Ha TIepeUYeHb BAYKHEHIITNX BEX
B UCTOpHUH 6roceprl, 9TOOB! YOSTUTHCS B 3TOM.

[Tocrme mepBoit TII0OaTRHON OMQYpKAITMH B HCTOPUH OHOCHEPHI,
KaKOBOH SIBUJIOCH CaMO 3apOXKJICHHE >KU3HH, BO3ZHHKIM MPOCTEHIINE
MPOKApUOTHL.  3aTeM  HacTal  4eped  3HAYUTEIBHO  Ooliee
BBICOKOOPTAaHW30BAHHBIX JyKapUOTOB, B TOM 4YHCIE a’pOOHBIX
opranu3MoB. VX mosiBieHHe ObLIO CBA3aHO C OOJBIIUM JIOKAJIHHBIM
CHIDKGHUEM DJHTPOINUM, HO [EHOH JTOMY CTall0 YMCHBIICHUE
CTaOMIILHOCTH OTNIEEHOTO OPraHW3Ma ¥ TOSBICHUE WHIUBUAYATBHON
CMEPTHOCTH, 3aKOIMPOBAHHOM B TCHE-
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THYECKOM almapaTe, KOTOpas OTCYTCTBOBajia paHee. JTO CTalo elle
OJIHOH TOouKOW OMQypKamy B pa3BUTHH OHOCPepsl 3eMiln, paBHO KakK H
TIOSIBJICHUE TE€TEPOTPO(HBIX OPraHU3MOB, O00JIAIAIOIINX CIOCOOHOCTBIO K
MaKCHMaJIbHOMY YCBOCHHMIO DHEPTHH, YTO TPHUBEIO K YBEIUYCHHIO
3Q(PEKTUBHOCTH B HUCIOJH30BAHUU BHEUIHEH DHEPIMU W MAaTepuH, a
TaKkKe  PE3KO HHTEHCH(DHITIPOBATIO €CTeCTBEHHBI  OTOOp.
CreyromMH TOYKaMy OU(ypKaIiy CTalIH:

1) mosiBIICHWE MHOTOKJIETOYHBIX OPraHW3MOB W (DYHKIIMOHAITbHAS
nuddepeHnranus KIeToK BHYTPH OpraHu3MOB;

2) TOsIBIEHUE OPTraHM3MOB C TBEPABIMU CKEJETaMH, OTKPBIBIIUX
MyTh K 00pa30BaHMIO BBICIIUX KUBOTHBIX;

3) BO3HMKHOBEHHE y BBICIIHMX JKUBOTHBIX Pa3BUTON HEPBHOW CHCTE
MBI U (DOPMHUPOBAHUE MO3Ta KakK LIEHTpa cOopa, nmepepaboTKu, XpaHSHUs
WH(POPMAIIUM U YIPABJICHUS Ha €¢ OCHOBE (DYHKIIMOHUPOBAHWUEM U TI0
BEJICHUEM OPraHU3MOB.

IlosiBneHne pazyma CTajo BTOpO# (yHIaMEeHTaIbHOU OndypKarmei
B uctopuu Onocdepsnl. Ilocie 3Toro mposiBIIACh CIOCOOHOCTh MaTEpHH
MO3HABaTh Ce0s, YTO CTAJIO BO3MOXHBIM C POXKICHHEM YeNOBEKa WU
yenoBeuecTBa. TakuM 00pa3oM, YEIOBEK CBOMMH KOPHSAMH TPOYHO
yxomuT B Omocdepy 3emitv, SBISSICH OOHMM W3 €€ MHOTOUYHCIICHHBIX
©CTECTBEHHBIX co3faHuii. OO0 3TOM TOBOPHT MHOXKECTBO (DaKTOB,
OTKPBITHIX HAYKOH KaK B MPOIIOM, TaK U CPABHUTEIILHO HEJABHO.

CxopacTBO YyenoBeka C XXMBOTHbIMU

IloaTBepkmeHHEM pOICTBa dYeNOBEKAa U IKUBOTHBIX  SIBIISFOTCS
crenyromue (paKThl.

1. Jlns demoBeka ® OJKMBOTHBIX  XapaKTEpPHBI  OJWHAKOBBIC
BEIICCTBCHHBIN COCTaB, CTPOCHUE W TOBeJcHHE. YelIoBEeK COCTOUT W3
TE€X K¢ OCJNKOB W HYKICHHOBBIX KHCJIOT, YTO W JXHBOTHBIC, MHOTUC
CTPYKTYpBl U (DYHKIIMM HAIIEr0 OpPraHWU3Ma aHaJIOTUYHbI CTPYKTYpE U
(YHKIIMSIM JKMBOTHBIX. YeM BBINIE Ha 3BOJIIOIMOHHON INKAJIe CTOUT
JKUBOTHOE, TeM OOJIbIIIC €ro CXOJCTBO C YeloBeKOM. B mocienHee Bpems
HAyKOW pa3pabOTaH METOJ] ONPEICIICHUS DBOJIIOIMOHHOTO POJCTBA
OpPraHM3MOB TyTeM CpaBHEHHS HX XpomMocoM U OenkoB. benku
CHUHTE3UPYIOTCS HA OCHOBE HACIIEICTBEHHON MH(OpMAaIny, 3aKITFIOYEHHON
B TeHax. PojacTBo Mexnay Bupamy TeM OoJblie, 4eM OOJbIle CXONICTBO
MexTy Oemkamu. CpaBHATEIBHBIN aHATN3 TTOKA3all, YTO OCJIKH YeJIoBEeKa M
IMMIaH3e cXoHbI Ha 99%.

2. YenoBedyeckwid 3apOIBII MPOXOTUT B CBOEM pPa3BUTHH TE XKe
CTaJUH, KOTOPBIC MPOIUIA DBOJIOIMS KHBOTO, IMOSTOMY HAa Pa3HBIX
CTaJUsIX IMOPUOTEHE3a Y HETO MOSIBIISFOTCS %Ka0pPbl, XBOCT H T.JI. DTO TaK
Ha3bIBAEMbIil OMOTCHETUYECKHIA 3aKOH.

3. O poxacTBe 4YelOBeKa C JKUBOTHBIMH CBHJICTEIILCTBYET TaKKe
HAJIMYUE Y YEJIOBEKA aTaBM3MOB M PYIUMEHTAPHBIX OPTraHOB. ATaBU3MBI
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MOABJICHUE Yy OTACJBbHBIX OPraHUu3MOB [JaHHOTO BHAA MPHU3HAKOB,
KOTOPBIC CYHICCTBOBATIM y OTAAJICHHBIX IPEIAKOB, HO 6I>IJ'II/I YTpauCHbI B
MPOIIECCe ABOJIIONUU. ATaBUCTUYECKHE IPHU3HAKU, BCTPEUAOLTUECS
WHOT[Ia Y YejioBeKa (Hapy KHBIH XBOCT, OOMILHBIN BOJIOCSHON TTOKPOB Ha
JIUIE, CHJIBHO Pa3BUTHIE KIBIKK M Jp.), CBHIACTEILCTBYIOT O TOM, YTO
TeHbl, OTBETCTBEHHBIC 3a JAaHHBIH NPU3HAK, B TPOIECCE HBOIIOIUH
COXPaHSIOTCS B TeHO(DOH/IE.

PynumeHTBI — HeIOpa3BUTHIE OPraHbl, MPAKTHUECKH YTPATUBIINE B
MIPOIIECCE BONIONMHU CBOM (DYHKIWH TI0 CPAaBHEHHIO C aHAJIOTHYHBIMHU
opraHamMH TpenKoBbIX (opM. PaHee 3TW OpraHbl BBINOJHSIIA BaXKHBIC
(YHKUMH y >KMBOTHBIX, HO 4YEJIOBEKY OHM HE HYXHBI, XOTS H
COXpaHWINUCh. B oTnuuue OT araBu3MOB, PYAMMEHTHI BCTPEUYAOTCS
MPAaKTHYECKH y BCEX 0coOeil JaHHOro Bujaa. Tak, HEKOTOpBIC JFOIU
YMEIOT IIIEBEIUTh YIIaMH, XOTS HMKAKOTO MpakTH4eckoro 3ddekra ato
YMEHHE YEIOBEKY HE JIAeT, a JIJIsl )KMBOTHBIX — 3TO OJUH U3 (PAKTOPOB,
CIOCOOCTBYIOIINX JTyUIIEMY BOCIIPHATHIO 3BYKOB, UTO Ba)KHO B OOphOe
3a  CyllecTBOBaHWEe. B opraHmsmMe  COBPEMEHHOTO  YeJOBEeKa
HACYHUTHIBACTCS OKOJIO 90 pyTMMEHTOB.

4. JlaHHBIE TEHETHUKH TaKXX€ MOATBEP)KIAIOT IPEEMCTBEHHOCTH
MEXIy  HHU3KOOPTaHM30BaHHBIMH W  BBICOKOOPTaHM30BAHHBIMHU
¢opmamu xm3HU. Tak, yCTaHOBIEHO, YTO B TEHOTHIIE YEIOBEKa
npuMepHO 95% TEHOB YHACIIENMOBAaHO OT HAIUX O0E3bSHOMOO0OHBIX
npenkoB, 60—70% reHOB PUHAIICKAT TPUMHTUBHBIM HACEKOMOSITHBIM
MJICKOITMTAIOIIUM, TIOCTY)KUBIIIUM HWCXOJHOW TPYIIOW JUIS SBOJIOLUM
BCEX IMpuUMaroB. B reHoTWIe 4YenoBeKa TaKKe ©CTh I'CHBI,
YHACJICJIOBAaHHBIC Yepe3 JUIMHHBIA psAA  MPOMEKYTOYHBIX (OPM  OT
pBI000OPA3HBIX TIPEIKOB, U T.I1.

[lepeuncnennple BBINIE TOKA3aTENbCTBA POACTBA UEIOBEKA C
JKIBOTHBIM MHPOM Hallleil IIaHeThl CUWUTAIOTCSA JOCTATOYHBIMH ISt
TOTO, YTOOBI TIepecTaTh OOCY)XKIaTh BONPOC 00 WHOIUTAHETSIHAX —
MpeaKax 4YeJIoBeKa WM KAaKUX-TO HMHBIX BO3MOXKHOCTSIX TIOSIBICHUS
paszyma Ha 3emire.

Takum 00pazoM, OCHOBHBIE YEPTHI CTPOCHUS M SMOPHOHAIHLHOTO
Pa3BHUTUSI 4YEJIOBEKAa YETKO OMNPEACISAIOT €ro Kak BHJ[ «YEIOBEK
pPa3yMHBI» B TUIE XOPJOBBIX, TWOATUIIC TI03BOHOYHBIX, KJIacce
MJICKOIIUTAIONINX, OTPSAAE IMPUMATOB, MOJOTPSJIE YEIOBEKOOOpa3HBIX
00€e3bsH.

dJpr,ameHTaanble oTNIn4YunA 4yenoBeka oT XUBOTHbIX

OT1ianyus YejoBeKa OT >KMBOTHBIX TaKKe HOCST CI)YHI[aMeHTaJIBHHﬁ
XapaxTep.

Crioco0HOCTh K MOHSATHIHOMY MbIILIeHHI0. B ommune oT yenoBeka,
JaXXE BBICHIHNEC KHUBOTHBIC HE 06na)1a}0T CNOCOOHOCBIO K I’lOH}ZmuﬁHOMy
MmuludieHuro, T.€. K (l)OpMI/IpOBaHI/IIO OTBJICYCHHBbIX, a6CTpaKTHI>IX
HpeI[CTaBJ'IeHI/Iﬁ 0 IpeaAMETax, B KOTOPBIX O606I.LI€HI:I OCHOBHEIE CBOICTBa
KOHKPCTHBIX Bemeﬁ. Meuinienne JKHBOTHBIX, €CJIN O TAKOBOM BOO6IJ.I€
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MOXXHO TOBOPHUTH, BCETJa KOHKPETHO, a MBIIUICHUE YEIOBEKAa MOXKET
ObITh a0CTPAKTHBIM, OTBJICUYCHHBIM, OOOOINAIOIIAM, TTOHSITUIHBIM,
JIOTHYCCKHM. HOC—)TOMy, XOTsd MHOIM€ JXHWBOTHBIC MOTI'YT COBCPLIATH
OUYEHb CJIOXKHBIC NEUCTBUS (HAIPUMEp, ITYEITBI CTPOSAT COTHI, OOOPHI —
IUIOTHHBI W T.J.), B WX OCHOBE IIeKaT TEHETUYECKH 3aJI0KEHHBIS
MporpaMMbl TIOBEIEHHSI — WHCTUHKTHIL. 1 TONBKO YEIOBEK BHAdYaie
COCTaBJISIET TUIAH JEWCTBHIA, a TIOTOM TIPETBOPSET €r0 B )KHM3Hb, TaK KaK
HUKaKWX HACJIEICTBEHHBIX IIPOTpaMM IOBEJICHNSI OH He nMeeT. YenoBek
CO3HAET, YTO OH JIeJaeT, ¥ IOHNMAaeT MUp.

ITopToMy BaxXHOW CTOPOHOM AHTPOINOCOLIMOIEHE3a  SABJIAETCA
pa3BHTHE CO3HAHUS — BBICIICH (QOPMBI OTpakeHHsT MHUpa. MMeHHO
CO3HAHME TMO3BOJSICT UENIOBEKY I[IO3HABATh  OKPYXKAIOUIMNA  MHD,
MEPeKUBaTh CBOE OTHOIICHHWE K STOMY MHUPY, PEryJIMpOBAaTh CBOKO
JEeSITEILHOCTh. B CO3HAaHMM YENOBEKa CKJIAJBIBACTCS KapTHHA MUpA,
COCTOSIIIAs U3 MOHITUH U 00pa30B. Tak MPOUCXOAUT YABOSHUE MUPA, U
MOSABJISIETCSA WJCAIBHBIN MHUp, 3aMEUIAIONIUNA peadbHbId MUpP B HallleM
co3Hannu. OH TO3BOJISIET YENOBEKY IUIAHUPOBATh CBOM JEUCTBHA, a
TaKKe pacCyXIaTh W CTPOUTH ymo3akmodeHus. CtepkHeM, Oiaromaps
KOTOpoMy (hopMHUpyeTCsT UIeanbHBIi MUp HAIIer0 CO3HAHWSA, SIBIISETCS
MBIIIUICHHUE.

Co3HaHre CKIamplBacTCs Ha 0a3e BBICOKOPA3BUTON IICHXUKH
BBICIIMX TPUMATOB. ODTO CTaJO0 BO3MOXHBIM TOCIE CTPYKTYPHBIX
M3MEHCHUH B MO3Te, Pa3BUTHS TPYAOBOH JCSATCIBHOCTH U COIUATBHBIX
OTHOIIICHWA, B CBOIO OYEPE]lb, BBI3BABIINX Pa3BUTHC KOMMYHUKATHBHOM
JICSITENIBHOCTH — s13bIKa. be3 pa3BUTHs cO3HAHMS OBLIO OBl HEBO3MOXKHO
BBIICJIUTE U NIEPEIaTh APYTUM OCOOSM T€ CBOWCTBA MPEAMETOB, KOTOPHIS
HEOOXOIUMBI JTsl IPOU3BOJICTBA U3 HUX Opyuid Tpyaa. OHU BBISBISIOTCS
MIPA B3aMMOJICHCTBUH TIPEIMETOB, B XO/I€ KOTOPOTO TOIBKO M MOXKHO
co3mate opyame Tpyda. Tak, ymapsisi KaMHEM O KaMeHb, HAIllM TIPEIKH
MONyYaJH pe3yibTaT, OTIUYHBINA OT yAapa KaMHeM o jepeBo. CpaBHHBas
AX MEXKITy Cco00#, MOXXHO OBUIO BBISIBUTH OOBCKTHUBHBIC CBOHCTBA
MPEIMETOB, a TaK)kKe OOBEKTUBHBIE CBS3M MEXTy HUMH. JKHBOTHBIE K
BBISIBIICHHIO TAKUX CBOMCTB IMPEIMETOB HE CIOCOOHBI, OHH BBIAETISIOT
JIMIIL T€ CBOWCTBA CPENbl, KOTOPHIC OMNPEACISIOTCS MEXaHU3MOM
MHCTUHKTOB. [lodTOMY (uKcanus OOBEKTHBHBIX CBSI3€ii W CBOWCTB
MPeIMETOB MpEeACTaBIsieT co00OH He YTo MHOe, Kak 00oOmeHue. OHO
(uKCUpyeTCs B ONPEICICHHOM 3HAKe, TIOCIIE Yer0 MOXKET IepeaBaThCs
JPYTUM YJICHAM KOJJICKTUBA M COXPAHSTHCS B KOJUICKTUBHOW TTAMSITH.

O06o00meHne, (GUKCHPOBAHHOE B 3HAKe, IIPEACTaBIsAeT COOOM
MpoIiecc MO3HaHUS MHUpa B CAaMOM IIMPOKOM CMBICKE. Benp pesynbrarom
MO3HAHMS SABISETCS TONYYeHHE 3HAHUI, BBIPAXEHHBIX B CHCTEME
3HAKOB OOOOIIEHHBIX 3JEMEHTOB CO3HAHUS, IMO3BOIIIONIMX pa3ndaTh
BelM 0O0BEKTUBHOTO Mupa. OMHAKO YENOBEK HE TOJIBKO MO3HAET MHD,
HO W OIICHWBAET €T0 C TOYKHU 3PEHHUS 3HAUNMOCTHU TIPEAMETOB U SBICHHUN
mupa s cebs. [losToMy co3HaHme — 3TO emie W TepeKHBaHHE
JEeHCTBU-
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TEJILHOCTH, CBSI3aHHOE C 3MOLIMOHAJILHO-BOJIEBOH cdepol, KoTopas
(dhopmupyeTtcs Ha 6a3e IMOLMOHAIBHOM c(hepbl TOMUHUI.

Ha HauanpHBIX 3Tanax pa3BUTHs CO3HAHHE MEPBOOBITHOTO YEIOBEKA
OBUTO TIPEIMETHBIM, OHO HE MOTJIO TIPOMCXOAWTH B OTPHIBE OT OpPYyIUi
Tpyzna. HeoOxoauMelid OmBIT TiepenaBalicsi B TpoIecce KOJJIEKTHBHOTO
nonpaxanus. llpuMuUTHBHBIE Opymusi TpyJa HW3TOTaBIMBAIKCH C
TTOMOIIIBI0 OJTHOTUIHBIX JEUCTBUN (HAIIpUMep, CKAIbIBAHHE 3arOTOBKH
OTOOWHUKOM), TTIO3TOMY YCTOWYMBOE HeallbHOE IeNeToIaraHne eIle He
ObuT0 pazBuTo. OHO CTaNO Pa3BUBATHCA C MEPEXOJOM K MHOTO3BEHHOMY
TPYIIOBOMY TIPOILIECCY, B XOA€ KOTOPOTO MPOM3BOIWINCH COCTABHBIE U
CHEeLMaIU3UpOBAHHbIE Opyaus Tpyaa. IIpm sTtoM npoucxoawsa HHTeE-
puopusanyvga CO3HaHHA, KOrga NpeaAMETHOC [[eﬁCTBHC YCJIOBCKa yXOIUT
BO BHYTPCHHUH IUIaH, a HEMOCPEACTBCHHBIM HOCHUTEIEM MBICIIU
CTaHOBUTCS s3bIK. [locie 3TOro mpeaMeTHO-IEHCTBEHHOE CO3HAHUE
cMeHsieTcs MAGOTIOTMYSCKUM, OTPAXKAIONMM MHUP B (opMe HIcaIbHBIX
qYBCTBEHHBIX 00pa30B.

Peun. Bropoe pyHmamMeHTaIbEHOE OTINYNE YETOBEKA OT )KHBOTHBIX —
peub. Y KUBOTHBIX MOXET OBITh OYEHb Pa3BUTON CHCTEMa OOIIEHHS C
ITIOMOIIIBIO CUTHAJIOB (HAIpUMEp, NeIb(GOHUHBI OOIIAIOTCS C IOMOIIBIO
3BYKOB W YJBTPa3BYKOB, MypaBbH — C IIOMOINBIO 3amaxoB). Tem He
MeHee OOIIeHne MeXIy HHMH HIeT Ha OCHOBE MEepPBOW CHTHAIBHOW
CUCTEMBl — Yepe3 3alaxy, KacaHWs, BUIAUMBIC MO3bI, MUMHKY, YKECTBI,
CJIBIIIUMBIC 3BYKOBBIE CUTHaJBI. HO TOJBKO y 4ernoBeKa eCTh TO, YTO
W.II. IlaBnoB Ha3Bam BTOpOW CHTHANBHOM CHUCTEMOH, — OOLICHHE C
MOMOIIBIO CIOB. DTUM YeNoBeYecKoe OOIIECTBO OTIMYACTCSI OT APYTHX
OOIIIECTBEHHBIX JKMBOTHBIX. TakuM 00pa3oM, CJIOBO CTaHOBUTCS
BUJIOBBIM IPU3HAKOM YEJIOBEKA.

Ckopee Bcero, pedb MOSIBHIACh M3 3BYKOB, HMPOM3HOCHMBIX IIPH
COBMECTHOM 0XOT€ W JAPYTUX KOJJIEKTUBHBIX JEHUCTBUSIX. Takue 3ByKOBbIE
CUTHAJIBI XOPOIIO PACIpPOCTPAHSIINCh Ha OONBIINE PACCTOSHHA, OBLIH
3¢ deKTHBHBI B TEMHOTE, B TyMaHe, B JieCy, B Topax U memiepax. Kpome
TOTO, OHH MOTYT OBITh AU(PGDEPESHITNPOBAHHBIMA W BBIPAXaTh IMHPOKHH
CIEKTP SMOIMOHAIBFHBIX COCTOSHUM.

BeposiTHO, y uenoBekooOpa3HbIX 00€3bsH U MEPBOOBITHBIX JHOJIEH B
3a4aTOYHOH (hOpME COCYILECTBOBAJIM JIBA TUIIA SI3bIKA — IEPBUYHBIA U
BTOpUYHBIA. [lepBUYHBIN S3bIK pPa3BUBAICA HA OCHOBE 3PHTEIILHO-
JIBUTATEIHHON KOMMYHUKAIIMU, OH OBLT S3bIKOM kecToB. COBpeMEHHbIS
4eJI0BEKOOOpa3HbIe 00€3bsSIHBI CIIOCOOHBI MCIIONB30BaTh €ro. BTOpUYHbIN
s3bIK  (popMupoBasics Ha 0a3e 3BYKOBOW KOMMYHUKAIIUH, OCHOBY
KOTOPOH COCTABIISUIH SMOILMOHAIBHO OKpAIleHHBIE KPUKH O0E3bSH U
HEHTpaIbHBIE IITYMBI, HE COMPOBOKIABIINECS BUANMBIM BO30YKICHUEM.

Od4eBHIHO, aBCTPAJONMUTEKA TPEUMYIIECTBEHHO OOIMAINCh C
MTOMOIIIHIO JKECTOB, COITPOBOXK/IAsi MX 3BYKOBBIMH BOCKJIHIAHMSIMU. Ho B
HEKOTOPBIX CHTyalWsX, KOTrJa IO KaKUM-THOO0 TpHYMHAM pPYKH
OKa3bIBa-
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JIMCh 3aHATHI, )KCCTUKYIIALHA 6I>IJ'Ia HEBO3MOXHa. KpOMe TOT'0, )KECThI
KaK CPEJICTBO KOMMYHHUKAIIMK ObUIM BeCbMa HEI((EKTHUBHBI B HOYHOE
BpEMs, B YCIOBHAX IJI0XOH BUIUMOCTHU U T.HO. Ho TJIaBHOE, YTO KECThI
IUIOXO ITOAPA3IEISIOTCA Ha COCTaBHBIE DJIEMEHTBI, HM3-33 Yero ¢ MX
[OMOIIBI0  TPYAHO  BBIPAXKATh  CJIOKHBIE  CHUTyalMd. IlosToMy
napajuiejbHO IIJI0  HENPEPHIBHOS  COBEPIICHCTBOBAHUE 3BYKOBOM
KOMMYyHHKanud. EClM y 4ea0BeKOOOpasHbIX 00€3bsSH HACUMTHIBAIOCH
20—30 curHAJIOB, TO Y aBCTPAIIOIUTEKOB, BEPOITHO, UX OBLIO yiKe OKOJIO
COTHH.

CoOCTBEHHO NMPUMUTHBHAS PEYb BO3HUKIIA YKE Y MHTEKAHTPOIIOB,
KOTOPBIEC UCIIOJIL30BAIM CJIOBA JJIsi 0003HAYCHUS OTEIBHBIX MTPEIMETOB
U HEKOTOPBIX JAercTBui. OHM OBLIM OOIIMMHU IJIsS BCEX JIOACH OXHOM
rpynmbel.  CuuTaercs, TO BHAyalie TOSBWIMCH KOPHU TJIarojioB,
HA3bIBAIOIINAE OIPEJICIICHHBIC BUABI JICATEIBHOCTH, a 3aTeM JPYTrHe
YacTH CJIOBa U Peud. B peun nmuTekaHTPOMNOB Mpeodaiaiv MISTKAOIIIES
U HOCOBbIE 3BYKM. Y  HCAaHICPTAIBLECB  COBEPIICHCTBOBAIACH
apTUKY/ISIusA, (HOpPMHUPOBAIach NPOCTEHIIas rpaMMaThKa U CHHTAKCHC,
paclIkpsUIach JIeKCHKa. ECIM MUTEKAHTPOIBl HCIOIb30BAIH DPEUb
TOJIBKO B JMAJIOre, TO HeaHAEePTANIbIIbI HCIIOIh30BAIN MOHOJIOT, CIIOKHBIC
(OpMBI BBICKa3bIBAHHIA U CIIOKHBIE IIPEIOKEHU.

CrocobHOCTh K Tpymy. TpeThe BakHEHINEe OTIIMYME YeJIOBEKa OT
JKUBOTHBIX — CNOCOOHOCMb K mpydy. KOHEUHO, BCE KHMBOTHBIC YTO-TO
JICTIAOT, a BBICIIUC JKUBOTHBIE, KPOME TOTO, CIIOCOOHBI K CIIOKHBIM
BUJaM JAeaTeIbHOCTH. OOe3bsHBbI, HANIPUMEP, UCIOIB3YIOT MaJKU KaK
opynus JisS JOCTaBaHUs IUIOJ0B. HO TOJBKO YENOBEK CIIOCOOCH
co3llaBaTh opynus Tpyaa. VIMEHHO 3TO OTJIMYHE MO3BOJISET YTBEPXKIATh,
YTO YKUBOTHBIC MPUCTIOCAONIMBAIOTCS K OKPYXKAIOUICH Cpelie, a YCIOBEK
mpeoOpasyer ee, YTO TPy CO3/al YSIIOBEKA.

Bo3MoOXHO, IpHYMHON CO3MaHUS OpPYOUN TpyJda YeIOBECYCCKHMH
peAKaMy ObLIa Pe3ko oOeqHeHHas IMPUPOAHAs cpela, B KOTOPOH OHH
okazanuch. Kak mokas3pIBalOT COBPEMEHHBIC OMBITHL ¢ 00€3bsIHAMU, IIPH
HEOOJIBIIOM  KOJIMYECTBE  IPEAMETOB OHH  CIOCOOHBI  HAIO0JIIO
KOHIICHTPUPOBATh CBOE BHUMAaHHUE. [IpeANoOKHUTENbHO, UMEHHO TaK
TOMUHH-JIaM YAJIOCh MEPEKIIIOYNThL CBOC BHUMAHHUE C MHTEPECYIOIICTO
HX 00beKTa Ha 00pabaTeIBaeMOE OpyAKe TPYIa.

Ckopee Bcero, NEpPBBIMH OPYIUSIMH TPyAa ObUTM KOCTH WU 3yOBbI
yOUTBIX aBCTPAIONUTEKAMH HBOTHBIX, & TaKXe KAMHU M MaJIKH.
EcTrecTBeHHBIE CKOJBI C OCTPBIMH PEKYIIUMH KpasiMH, KOTOPBIS
00pa30BBIBAIMCH TPH ylape, Jenanu opyaus Oonee 3pPeKTUBHBIMU B
UCIIOJIb30BAHUK, YTO  IOATOJKHYJIO HAIIMX JaJ€KUX  IPEIKOB
CaMOCTOSITEJIbHO TPOU3BOANUTh COOTBETCTBYIOIIYIO 00pabOTKY Opyaui,
BHAYaJIe CIIOpaguYeCcKd, a 3aTeM MOCTOsSHHO. Bo3pact mpeBHEHIMX
KaMEHHBIX OpYIHi Tpy/la OIICHUBAETCS B 2—3 MJTH. JIET.

Iocie 3TOro IBOJIFOLIMS YeJIoBeKa COIPOBOXKIAJIACh
COBEPIIICHCTBOBAHNEM TEXHHKH OOpabOTKH opyauii Tpyaa. Ha kaxmoit
HOBOH CTYICHU MPEIKH COBPEMEHHBIX JIOACH OTIUYAINCh Bce Ooiee
COBEPIICHHBIM
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CTpOCHUEM Tella, OOJbIIMM 00BEMOM H Oojiee pa3BUTOH CTPYKTYpOH
Mo3ra, Oosee ruOKkoii pykoi. [locTeneHHO HapabaThIBAIKUCH CTAOUITLHBIC
MPUEMBI U3rOTOBJICHUS Opyaui. X HyxHO OBUIO TepelaBaTh JAPYTHM
JOJSIM, TIOATOMY TIOSIBHJIACH HEOOXOAMMOCTH B HEOHOIOTHYECKOH
(hopme XpaHEeHHS U TTepeaadn HHHOPMAIIHH.

OrpoMHYI0 pOJib B pa3BUTHHU YEJIOBEKA CHITPANIO OBIIAJCHHUE OTHEM.
C moMoIIsI0 OTHS JIFOAW 00paOaThIBAIM ITHIIY, KOTOpas cTajla JIydIe
ycBamBaThcs. KpoMe TOro, oroHb corpeBai WX, MO3BOJISII WU3TOTOBUTH
Oosee coBepIIeHHBIE Opyaus Tpynaa. biaromapsi meneHarpaBIeHHOMY
WCTIONIb30BAHUIO OTHSI YEJIOBEK C/eNall THIAaHTCKUH Iuar Brepen, yXOAas
U3-TI0]1 a0COIIOTHOW BJIACTH MPUPOJIBI K CO3HATEILHOMY KOHTPOJIIO Hall
CBOEH JKHU3HBIO.

Baxneiimmm 3aHATHEM MpPEAKOB JIOACH ObUla cTagHas OXoTa —
KOJUIGKTUBHAsI ~ JIESITENBHOCTh, B XOJIe KOTOPOM  CKIIAIBIBAIINCH
OpYAMIHOE, TPAaKTUUECKOE OTHOLICHHE K MPUPOJE, COLMAIbHBIC
OTHOIIEHUS B MEPBOOBITHOM CTajie, 4TO TpeOOBajO Pa3BUTHS BBICIIETO
YPOBHS TICHXUKH — CO3HaHUs. Tarxke MU0 YKpeIUIeHHEe CBA3EH BOKPYT
MPOM3BOJCTBA OPYOMHA Tpyda, TMepeAadd COIHAIBHOTO  OIBITa,
pa3BUBANIaCh CIUIOYEHHOCTH. Beah W Mpy MPOU3BOJCTBE OPYAUN TPyIa,
U TpPH COBMECTHOH OXOTe Ha KPYNHBIX >XHBOTHBIX HYXHO OBLIO
HAYYHUTHCS OPTraHU30BBIBATH M KOOPAWHUPOBATH CBOM AeWCTBHA. lpm
9TOM 3apaHee BbIpabaThIBANach CTpPATETHsl MOBEICHUS M KOJUJICKTUBHAS
OpraHu3anys JJisl pelIeHus MmocTaBIeHHoH 3aqaun. [lapamnensHo ¢ 3TuM
MPOUCXOJMI TPOLECC ECTECTBEHHOTO pa3leNieHus] Tpyda, KOTOpBIN
BHauase miej Mo MOJOBO3PACTHOMY MPH3HAKY — MY)KYHHBI OXOTHIIHCH,
JKCHIIMHBI 3aHUMAJIMCh COOUPATEIBCTBOM, MPUTOTOBICHUEM IHIIM U
BOCIIMTaHWEM JeTeH, CTapuKH Jelald Opyaus Tpyda H oO0y4aiu
MOJIO/IEKb. DTO TMPHUBENO K POCTY MPONU3BOIUTEIHHOCTH TPy, Pa3BUTHIO
MIPUMUTHBHBIX OTHOIIIEHUI 0OMeHa.

[locTeneHHO HAYMHAIOT PETYIUPOBATHCS U OpadHbIE OTHOIICHHS.
Jonroe BpeMsi B TIEpBOOBITHBIX CTafax CYyIIECTBOBAlA SHIOTAMHs, HO CO
BpPEMEHEM CTalli BO3HUKATH MEPBbIE OTPAaHMYCHHUS, YCTAHOBUIICS 3aIPET
Ha OpadHBIE OTHOIIEHUS BHYTPH CBOETO KOJUIEKTHWBAa. Tak MmosBMIIACh
nepsasi opmMa CeMbU — JyalbHO-POAOBOM Opak, B KOTOPOM Bce
MYKYUHBI OJTHOTO POJIa CUMTAIIMCH MY>KbSIMU BCEX KEHIIUH JAPYTrOro poja,
u HaoOopot. Ilocie 3TOro MOXHO OBUIO TOBOPHTH O POXKICHHU
YeJI0BEYECKOro OOIIeCTBa, 00 OKOHYATEIbHOM BBIIEJICHHH YENIOBEKa W3
YKMBOTHOT'O MHpA.

Bce mnepeuncnennbie (QyHIAMEHTAJIbHBIC OTJIMYMS YEJIOBEKA OT
KUBOTHBIX CTAIA TEMH IIyTSIMH, 10 KOTOPBIM III0 0OocobieHne
YeNoBeKa OT MPUPOJIBI.

Cneuundmyeckne oco6eHHOCTU YenoBeka

BwMmecte ¢ TEM, 4YCJIIOBEK UMECT CHGHI/Iq)I/I‘leCKI/IC, MMpUCyIHreC TOJIBKO
cMy 0COOEHHOCTHU CTPOCHUA OpraHusma. YacTh 13 HUX CBS3aHAa C npo-
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HUCXOXKIACHUEM YCJIIOBCKa oT MIpuMaToB, HO 6OJH>HH/IHCTBO
CHCHI/I(bI/ILICCKI/IX MPU3HAKOB TIIOABUJIIOCH B CBiA3HM C €TI0 prI[OBOI‘/'I
JICATEIILHOCTBI0. DTO TPSMOXOXKJICHHUE, MOIIHO Pa3BUTas MYCKyJaTypa
HIDKHUX KOHEYHOCTEH, CBOAYaTas CTOMa C CHJIBHO Pa3BUTHIM MEPBHIM
MayibplieM, TOABIKHAS KUCTh PYKH, TO3BOHOYHHK C HYETHIPHMSA
U3rubamMu, pacIoyokeHue Ta3a mox yriioM 60° K TOPH3OHTaNIM, OYCHBb
0OJBIION TIO Macce W 00BEMY MO3T, KPYITHBIE pa3Mepbl MO3TOBOTO H
Mayble  pa3Mephl  JIMIEBOIO  dYepera, OWHOKYISPHOE  3peHHe,
OTpaHWYEHHAS TJIOJJOBUTOCTH H JIP.

Pemaronum maromM Ha TyTH OT O00€3bsiHBI K YEJIOBEKY CTajio
npsmoxodicoenue.  llocne  HacTyIUIeHHS  JIGJHUKOBOIO  TEpHOAa
o0e3bsiHaM, BEIIIUM paHee JPeBECHbIM 00pa3 JKU3HU U HE
OTCTYNHUBIIMM K 3KBAaTOPY, MPUIILIOCH MMEPEUTH K JKU3HU Ha OTKPBITHIX
MPOCTpaHCTBax. Bhicokas W rycTas TpaBa apUKaHCKOW CaBaHHBI B
JIOMITUBBIN TIEPHOJ 3aCTaBisla MX YacTO MOJHUMAThCS Ha 3aJHUC
KOHEYHOCTH, YTOOBI OPHEHTHPOBATHCS HAa MeCTHOCTH. Kpome Toro,
nepeiHie KOHEYHOCTHM YacTO WCHOIB30BAIUCH HMH Ui OpOCaHHs
KaMHEH, MaJoK, MepeHoca MHIH, YTO CMEIAI0 [EeHTpP TSHKECTH Tea Ha
3a/THUEe KOHEYHOCTH.

Ilepexox k TPSMOXOXKIEHHIO TPUBEN K H3MEHEHHIO MOPQOJIOTHH
HIDKHUX KOHEYHOCTEH, CTaBIIMX OMNOPHBIM OpraHoM. HikHss
KOHEYHOCTb TIPHOOPENA YIIOWEHHYIO CIMONY ¢ HPOOOTLHOU C800UAMOCHIbIO,
YTO CMSATYMIIO HATPY3KH HA TIO3BOHOYHBIN CTOJO.

OrpoMHBIE H3MEHCHHUsS TMpeTeprieNia pyka, TJIaBHOW (yHKImMeH
KOTOpOM CTaja XBaraTejbHas, MPUYEM 3TO HE TMOTPEeOOBAIO HUKAKUX
CephEe3HBIX aHATOMHYECKUX TpeoOpazoBanuii. [Ipoucxommino Bee Oosbliee
MPOTUBOIIOCTABIICHAE OOJIBIIOT0 Tajiblla OTHOCHUTEIBHO JIAJIOHU, YTO
MO3BOJISIO 3KUMATh KaMEHb WIHM TAIKy W C CHWIOH YyIOapsATh WM.
Kpome Toro, HECKOIBKO yBEIMYMIACH JUTMHA U TIOIBUKHOCTD TTaJIbIIEB.

Ilocne Toro, Kak MpemoK YeIOBeKa BCTAI HA HOTH W ITOJHSUICS Hal
MOBEPXHOCTBIO 3€MITH, €r0 21a3d NepeMecmuiuch 60 (OPOHMANbHO-
napanieibHylo  NI0CKOCMb, TONA  3peHusT 000MX Tia3  CTald
TIEPEKPHIBATECA. DTO 00ECIIeUMIIO OMHOKYIIIPHOE BOCIIPHATHE TITYOHHBI
U TIPUBEJIO K Pa3BUTHUIO 3PUTEIBHBIX CTPYKTYpP MO3ra, OJJHAKO IIATOW 3a
HOBBIE CIIOCOOHOCTH 3PEHUS CTAJI0 YXY/IIIMBIIEECS O0OHSIHUE.

Ho rnmaBHBIC OT/IMUMS 4YeNOBEKa OT >KMBOTHBIX 3aKPEIWINCh B
MaTepHaILHOM HOCHUTEJE pasymMa — .mosee. He ciydaiiHO mpu3HAKOM,
OTJICTISFOIIMM YeJIOBEKOOOpa3HBIX 00€3bsSH OT JIFOJIEH, CUMTaeTCs Macca
Mo3ra, paBHas 750 r. IMeHHO Tipy Takoi Macce MO3ra OBJIaJICBACT PEYbI0
pebeHok. KoHewyHo, peub NpeBHUX JIOACH Oblja OYeHb MPUMUTHBHOM,
HO OHa BbIpaXalla KayeCTBEHHOE OTJIMYUE BBICIIEH HEPBHOU
JIESITEIbHOCTH YeJIOBEKa OT BBICIIIE HEPBHOMN ESTeTbHOCTH )KUBOTHBIX.

Mo3r HammxX TPeNKOB TOCTOSHHO yBEIWYHMBAICA B  XO/e
OMoormYecKo JBOJIONMH. Tak, y aBCTPATOMUTEKOB O0BEM MO3Ta
cocraBmsm  500—600 cM’, y murekantpoma — o 900 oM, y
cuHanTpornoB — 1o 1000 cv’. O6beM Mo3ra HEaHJIepTalbla B CPEAHEM
Obu1 O0MTBILE, YEM Y
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COBPEMEHHOT'O YesToBeKa . IIpy 3>TOM HET MPSIMOM 3aBUCHUMOCTH MEXKITY
00bEMOM MO3ra M CIIOCOOHOCTSIMU YeJIOBeKa. Tak, JJOBOJIBHO MaJICHbKUI
o 06beMy Mo3r — He Gosnee 1000 cM’ umMen (paHIly3CKHil MHcaTeNh
A. ®panc, a mosr N.C. Typrenesa 6but odeHb Bermk — 2012 cn.

Pazymeercs, macca m 00beM MO3ra YeIoBeKa — JAIeKO He BCE, YeM
HaIll MO3T OTJIMYAeTCS OT MO3Ta XUBOTHBIX. Benb M y KuTa, U y CIIOHA
MO3T 110 Macce 0oJbIie, YeM y yenoBeka. Onpenelsonyo pojib UIpaeT
HE Macca MO3TOBOT'O BEITECTBA, a €ro CTPYKTypa. UeM ke MO3r dejoBeka
OTJIMYAETCS, HaIlpUMep, OT MO3ra ero OJKalIiX pPOJCTBEHHHUKOB —
npuMaToB? Kak 3TO He TMOKaXeTcs CTPaHHBIM, HO OOHAPYXHUTh
IPUHIUIINAJIBHBIC OTJIIMYHA B CTPOCHHWH MO3ra 4C€JIOBCKa M IIHWMIIAH3C
yAaJ0Ch JIUIIb BO BTOPOH MoJ0BUHE XX B.

Beuto oOHapykeHO, YTO B XOJIC 3BOJIOIMHU CTala CYIIECTBEHHO
YBEJIMUUBATHCS CHIeneHb HANOHEHUs. Yepena MO3208bIM GeueCmeom. ITOT
nokazarens nocturact 94% y uemoBeka mnpotuB 50% y penTuauil.
M3Menunach B CTOPOHY OKPYTJIGHHS M POCTa B BBICOTY (hopMa depena,
HCYE3IH HAJOpOBHBIC OYTH M depermHoil rpedbenb. Cran pa3BHUBATHCS
HOBBIM THI CKJIQm9aTOCTA TOJOBHOTO MoO3ra ¢ TipeoOiamaHueM
pPaguallbHOTO HAIpaBJiCHHS TIABHBIX OOpO3d, YTO CIOCOOCTBOBAJIO
YKPYITHEHHUIO TTONTyIapuii. M3-3a TOro 4To yBeNIWYEHHE TOJIOBBI IIIOAA
HOBOPOJKIICHHOTO JIOIIIIO J0 Tpeelia IMMPHUHBI POAOBBIX MMyTel, peOCHOK
CTaJl POXKIAThCS KakK ObI C 3BOJIFOIMOHHO HEIOHOIICHHBIM MO3roM. B
MIEPUO]] BHYTPHUYTPOOHOTO PAa3BUTHS YEIOBEYSCKUH MO3T JOCTHIacT
MeHee 25% cBoero Oyayliero oobema, B TO BpeMs KaK y IIMMIIaH3e —
65%.

BrisicHeHO, 4TO MPOCTEUIIEN CTPYKTYPHOM €IWHULIEW MO3ra CIYKUT
HE HEpBHas KIleTKa (HEWPOH), KaK CUMUTAJIOCh PaHbIIE, a CTPYKTYpPHBIN
aHcaMOJb ~ HEHPOHOB CO  CIIOKHBIMHM, HO  (DHKCHUPOBAHHBEIMU
Pa3BETBIICHUSAMHU B3anMOCBs3el. OmMH aHcaMONb OOBIYHO YIIPABIISIET
WM OXHUM TIPOIIECCOM, MM OAHON (DYHKIMEH OpraHn3Ma. DBOIIOIHS
MO3ra, €ro YCIOKHEHHWE HAET 3a CUET PACTYIIeH OpraHM30BaHHOCTH,
YIOPSAOYCHHOCTH  (DYHKIIMOHWPOBAHUSA  CTPYKTYPHBIX  aHcaMmOleH,
OOBEMUHSAIONINX OTIACNBbHbIE (YHKIIMA B CIIOKHBIE TIOBEICHUYCCKHE
PeaKIvH.

CTpyKTypHBIC SIUHUIBI MO3Ta Pa3BHBAIOTCS B (POpME BEPTHKAIBHBIX
KOJIOHOK, KOTOpPBIC BKJIFOUAIOT KaK KJICTKH JPEBHHUX OTJCIOB MO3ra,
PacIIONIOKECHHBIE B HW)KHUX IDIaCTaX, TaK M KIETKH 00JIee MOJIOJBIX
00pa30BaHWM, PACIONIATAOIINXCS HaJ O3TUMHU IUIacTaMu. Takum
00pa3oM, B CTPOCHUHU MO3ra MOKHO BBIJICIHTh JIPEBHUE OT/ICIIBI, KOTOPHIS
hopMHUpyIOTCS Ha SMOPHOHAIBHON CTAguH, W MOJIOJbIC OTAENbl (Kopa
TOJIOBHOTO  MO3ra), KOTOpPHIE B OCHOBHOM DPa3BHBAIOTCSI  Ha
IMOCTAMOPHOHAIILHOM CTaINH, WU TTOCJIE POXKICHUS peOeHKa.

HoBast mosroBas kopa cocroutr u3 600 MIIH. BepTHKaJIbHBIX
KOJIOHOK, 00pasyeMbIX mnpuMepHOo 50 MIIpA. HEHpOHOB. Y B3pOCIOTO
YenoBe-

! Cpenuuii pasmep Mo3ra COBPEMEHHOT0 yesoBeka coctasisier 1400 oM’ y
MyxauH 1 1270 cM’ y JKEHIHH.
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Ka HOBasi Kopa 3aHuMaeT 95—96% oOmieii Tomany, a Ha 00 CTapon
KOpBI ocTaetcs nuiib 4%. B xome 3BoMOINN 1IUT0 U3MEHEHUE Y/IEIEHOTO
COOTHOIICHHUA APCBHUX M MOJIOABIX OTACIIOB MO3ra. Y Hu3mmx O6CSI>$IH
no6Hble noim 3aHuMaroT 10% kopsl, v BeIcIHX 00e3bssH — 15%, a y
yenmoBeka — 25%, 49TO SABNSAETCS PEKOPAOM IS KHUBOTHOTO MHPA.
HmenHo 100HBIE JOMH YIIPABISIOT COMUATBHBIM ITOBEICHHEM.

KonmuectBeHHoe  yBenmmueHwe aHcamOJIed  HEPBHBIX  KJIETOK
MTPOMCXO/NT TJIABHBIM 00pa3oM 3a CYET MEPECTPONKH CTaphIX OTIENOB U
WCIIONIb30BAHMS  OCBOOOXKIAIOMINXCS HEHPOHOB, a KadeCTBEHHbBIE
MU3MCHCHUA HWHUIUHUPYIOTCA YCJIOXHCHUEM CBH3€I>1, YBCIIMYCHUEM UX
Yyucia W IIMPOTOW OXBaTa CBS3SIMA KJIETOK BCEro CTPYKTYPHOTO
aHcamoOJIs.

CTpyKTypHBIE aHCaMOJIM MO3ra YeJIOBeKa M TPHMATOB, BEIAIOIINC
TakuMU (DYHKIMSIMHU, KaK 3peHHe, CIIyX, ABUTaTeIbHBIC PEAKIUU HOT U
TeNa, TPAKTHYECKA HE pa3InyaroTcs MexAy co0oi. CyliecTBeHHbIC
OTIMYHS BBIBIEHBI B pa3Mepax M CB3SX CTPYKTYPHBIX aHCaMOIew,
BEJAIONINX Y YeJOBEKa PEYbI0 W JBUTATEIbHBIMH PEaKIUSIMH PYK,
0COOEHHO KHCTEH, UeM OTPEeNsieTcsl CTIOCOOHOCTh YeTIOBeKa K TPYAOBOMH
TEeSITeTbHOCTH.

B xonme 1950-x IT. Ha9aJIMCh UCCICIOBAHUS aCUMMemMpUn mMo3ea, U B
1970-x rr. I1. Jluanceit u JI. Hopman co3mamy BHoiHE 000CHOBaHHYIO
Teoprto. OKa3aaoch, 4TO MPHU Pa3pYIICHUM JICBOTO MOYIIAPHUS TEPACTCS
LIEJICHATIPABICHHOCTh JICHCTBUH, MEHSETCS COJICPIKAaHUE MPEICTABICHUI
o mpouwioM u OymymeM. Tak, Oymyiee HaYMHACTCSA C TOTO COOBITHS,
KOTOpOE€ JTaBHO TPOINIO, HO CIIy4aiiHO BCILIBUIO B mamsTH. Hapyrenue
LEJIOCTHOCTH  MPaBOr0 MONyIIapus TPUBOAMT K  PaccTpoiicTBam
YYBCTBEHHOH W SMOIIMOHATIBHOW c(ep 4YeIOBEUSCKON AeATeIbHOCTH,
TepseTcs CIIOCOOHOCTh K BBHIMOJHEHUIO TPAKTUYECKUX JIEWCTBUH.
Hapymenne cBsi3u Mexay moiymaprsiMu Mo3ra (IOZ0OHYIO OIeparuio
WHOTIA JEJAfOT IJIS JISYSHUs! SIIIETICHN) IPUBOANUT K BO3HUKHOBEHUIO
IBYX TOTOKOB co3HaHWs. Kaxmoe momymapue HE3aBUCHMO XPaHUT
WH(GOPMAITHIO U TIepepadaThIBaeT BHEITHHUE BIIEYATIICHHS, YTO ITPHBOIUT
K «pa3IBOEHUIO» JTHIHOCTH.

Takum o00pa3oMm, OBUIO BBISCHEHO, 4YTO IICJIOCTHBIA  MO3T
(hyHKIIMOHHMPYET WHAYEe, YeM PAaCcCEUCHHBIH. Mex Iy moyrapusMu Mo3ra
WJICT HETIPEPHIBHBIN 00MEeH MH(OPMAIIMEH, TaK KaK KaX/0€ MOIyIIapue
HMMEET OTpe/ICICHHY0 crieranu3anuro. [IpaBoe nonymapue cBs3aHo ¢
SIPKOM 3MOIIMOHAIBHOM 00pa3HOCTEIO, JIOMAHUPOBaHHEM
YYBCTBEHHOCTH HaJl CJIOBeCHbIMU (popmamu. OKpyKarommid Mup
BOCTIDHHUMAETCSI WM HMHTYWTHBHO, C MTHOBEHHBIM OTpaKEHHEM
MHOJKECTBA MMPU3HAKOB. JIeBoe MoyIIapre AaeT YeI0BeKy BO3MOXKHOCTh
3aHUMAThCS AOCTPAKTHBIMH CXEMaMH, CIIOBECHBIMH ITOHATHSIMH, OHO
o0ecreYnBaeT JOrMIeCKOe MBIIIITICHHE.

Ha stoM ocHoBamu OBIT cHenaH BBIBON, YTO B XOZE ABONIOLUHU
chopmupoBanach GyHKIIMOHAIbHAS aCHMMETPHSI MO3Ta, KOTOpast IpH-
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Bela K TOMY, YTO JIEBOE IIONYIIapHe OKa3aJloCh CBSI3aHHBIM C
JIOTUYECKMM  MBIIUIEHUEM, a IpaBoe — ¢ HHTyunued. Mx
B3aHMOI[CﬁCTBHC nacT 1Mo IpaBUIIy AOIOJIHUTCIBHOCTH: JIOIHMKa
KOPPEKTUPYETCS  YyBCTBEHHBIM  BOCHPHUSATHEM, a OMOIMA —
aOCTpakTHBIMH CcXeMaMH. Takoe (QYHKIMOHMPOBAaHWE MO3ra Jajo
YeJI0BEKY OTPOMHBIE TPEUMYIIECTBA.

AcuMMeTpusT Mo3ra dYelloBeka (OPMHpYETCsS cpa3y IIoce €ro
poxnenust. [locie mosiBeHns Ha CBET MO3T pebeHKa (HYHKITHOHUPYET 10
MIPUHIMITY JAyONMMpOBaHUS TONMYIIAPHHA, Kak 3TO ObIBaeT WM y HAPYTUX
mitexonuraromux. [Ipu aTom nomydenne u 06padoTka HHGOpPMALMK UIIET
B 3€pPKaJIbHO-TIEPEKPECTHOM PEKUME: JIEBOE MOTyIIapue BOCIPHHUMAET
MUp clipaBa, a npaBoe — cneBa. O0a nomymapus OAHOPOIHBI IO CBOEH
CTPYKTYpe M (YHKIMOHAJIBHO B3aMMO3aMeHseMbl. VIMEHHO mo3TOMy Yy
MaJIeHbKOTO peOeHKa TBEepAO He (HUKCUPOBAaHBI pEYEBbIC OOJACTH,
KOTOpBIE HAYMHAIOT pa3BUBATbCS cpasy B JBYX monymapusx. Ho
MO3/IHEE PEYEBbICe NEHTPHI MUTPUPYIOT U3 MPABOTO TONYIIAPHUS B JIEBOE,
KOTOpO€ CTaHOBHTCS JOMHHAHTHBIM. Tak, TIOCTEIIEHHO JIEBOE
rorymmapue 6epeT Ha ce0st PYHKIINK pedr B JIOTHISCKOTO MBIITUICHHS, a
MpaBoe — VyIpaBIEHHE KOOpAWHAIMEH MBIKEHHS U (HUKCALIUIO
TeOMETPHYECKHX CBS3EH OOHEKTOB.

BaxHO OTMETHTH ellIe OAHO XapakTepHoe 00CToATebCTBO. CTpoeHne
aHcamOJieii HEpBHBIX KIETOK, MX CBS3M W BCE MpOYME OCOOCHHOCTH
YeJOBEYECKOT0 MO3ra MPOrPaMMHPYIOTCS T€HETHUECKUM amllapaToM.
Pa3BuTOCTH  pEYEBHIX W JABHTATENBHO-TPYIOBBIX  CTPYKTYPHBIX
ancamOneil Mosra dYemoBeka Haclemyercsi AeTbMH OT pomutenel. Ho
Hacienyercss He peub M He TPYAOBBIE HABBIKH KaK TAKOBBIE, a JIUIIb
MOTeHIMATbHAsT BO3MOXKHOCTh HMX TOCJIEAYIOIIET0 TPHOOPETEeHHA.
I'eneTnyeckrne BO3MOXKHOCTH PEaJM3YIOTCS JUIIb MPH YCIOBUH, YTO C
paHHEeTo JeTCTBa PeOCHOK BOCIHUTHIBACTCS W 0OydaeTcs B COOOIECTBE
JOIeH, B TIOCTOSHHOM OOIIEHWH ¢ HUMHU. Penkwe ciydawm, Korma JeTH
OBIBAIOT BOCITUTAHKI )KUBOTHBIMHU (HayKe M3BeCcTHO Topsaka 30 mogo0HbBIX
MIPUMEPOB), TIOCIE UYEro WX HAXOMSAT W BO3BPAIAIOT K JTFOISIM,
MTOKA3bIBAIOT, YTO OHHW HUKOTAAa B TIOJHOM Mepe He MOTYT OBJIAIETh
peublo, TPHOOpECTH JOCTATOYHO CJIOKHBIE TPYAOBBIE  HABBIKH,
HEoOXOIUMBIE ISl CO3HATEIBHON AesTenbHOCTH. [loaToMy McTopus Tpo
Mayrnun — He OoJiee, 4eM KpacuBasl ckaszka. Peanmisaiusi reHeTHIeCcKOro
MOTEHIIMAIa OTPaHIMYEHA BO BPEMEHU JKECTKHMMHU BO3PACTHBIMU PAMKAMH.
Ecnmu cpoku mpoITyIeHbl, MOTEHIMAA TacHEeT, M YEIOBEK OCTaeTCs Ha
ypOBHE pa3BuTHs npumara. [1o Toii ke IpUYMHE JCTH, BBIpACTaIOIIHe B
JIoMax peOeHKa M He TIOTydalolfe JOCTATOYHOTO KOJIMYeCTBA BHUMAHUS
OT B3POCIIBIX, YaCTO OTCTAIOT B Pa3BUTHH, XOTS HUKAKUX OPTaHUYECKHUX
HapylIeHUH y HUX HET.

Takum 00pa3oM, Ha MPOTSHKEHUU JUTUTEIBHOTO BPEMEHHU B MPOIIECCE
aHTPOIIOTeHe3a  JCWCTBOBAIM  IPEUMYIIECTBEHHO  3BONIONMOHHBIC
(hakTOPHI TEHETHIECKOW M3MEHYMBOCTH M 0TOOpA. MI3MeHeHre yCIIOBHA
cy-
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[IECTBOBaHMS MPEIKOB YeJIOBEKa CO3aBall0 CHILHOE JaBlieHne 0TOOpa B
MOJIb3y  BBDKHMBAHHUA  OCOOCH W rpynn ¢ [pPHU3HAKAMH,
COJICHCTBOBABIIIUMHI  TIPOTPECCUBHOMY  PAa3BUTHIO  MPSIMOXOXKICHUS,
CHOCOOHOCTH K TPYAOBOW JIEATEITHHOCTH, COBEPIICHCTBOBAHHUIO BEPXHHUX
KOHEYHOCTEH M [O3HABATEIbHOM AKTHMBHOCTH TOJIOBHOIO MO3ra.
EcrectBeHHBIIT 0TOOp COXpaHWI TPHU3HAKH, CTHMYJIAPOBABIIUE
COBMECTHBI TOWCK MHUINM, 3aIIUTy OT XHIIHBIX 3Beped, 3a00Ty o
MMOTOMCTBE W T.I., YTO B CBOIO O4YEpelb CIIOCOOCTBOBAJIO PA3BUTHIO
CTaIHOCTHU KaK HaYaJIbHOW CTYIICHH PA3BUTHUS COLIMAIIBHOCTH.

12.3. CywHoCTb YenoBeka. buonorunyeckoe n
couunanbHoe B YerioBeke

CoBpEeMEHHOE €CTECTBO3HAHUE CTPEMHUTCS 00OMTH KpalHOCTH «OHO-
JIOTH3ALUN» U «COIMOJIOTHU3AIMKW» B TIOHUMaHUHM MPUPOABI YellOBEKa.
Tem He MeHee, B ICTOPHU HAYKH CYIIECTBYIOT KpailHUE TOYKH 3PEHHUS
M0 BOMPOCY COOTHOIICHHS OHOJOTHYECKOTO M COLMATBHOTO B YEJIOBEKE.
Ianbuonoeuzm  BBHIBOAUT BCE OCOOCHHOCTH 4YeNOBEKa W3  €ro
OMONOTUYECKOW TPHUPONBI W HACTaWBaeT HAa TIIOJHOW 3aBHCHMOCTH
VHIVBUAYATFHOTO Pa3BUTHS YEIOBEKa OT TEHETHYECKHX (DaKTOpOB.
Tancoyuonozuzm, HaNPOTHB, YTBEPXKAAET, YTO TEHETUYECKHE 3aJaTKH y
BCEX JTIF0/Iei OTMHAKOBHI, a JITYHOCTH U XapaKTep desioBeka GOpMUPYIOTCS
TOJIBKO TIO/T BIMSTHIEM OOIIECTBA U SABJISIFOTCS PE3yJIBTATOM BOCITUTAHUS
1 00pa30BaHUSI.

B coBpemenHoli Hayke Hambolee pacHpOCTPaHEHHOW SBISETCS
TOYKA 3pEHHUs, COIJIACHO KOTOPOH TEHETHYECKW HACIeAyIOTCS He
CIOCOOHOCTH 4YENOBEKa, a TOJBKO MX 3aJaTKh, pa3BUTHE Ke
CIOCOOHOCTEH BO MHOTOM 3aBHCUT OT YCJIOBHUH XH3HH M OOLICHHS.
[ToHsATHO, UTO B ATOM Cily4ae 0COOYIO POJIb IPHOOPETAIOT TIEPBBIE TOJIBI
KV3HM WHIVBHZA, TEPBOHAYAIBHBIA O3Tall COIUAIN3alNN, KOTOPBINA
aKTUBHM3UPYET WM, HAMPOTHB, TOPMO3HUT TE€HETUYECKHE MEXaHW3MBL
JlaHHOW TOYKM 3peHUs] TPUACPKHUBACTCS coyuobuonous — HaydIHas
IWCIMIDUIMHA, W3y4alomias TeHEeTHYeCKHE OCHOBBI  COIMAIBHOTO
MOBEJICHNST JKUBOTHBIX M HYeJIOBEKa, WX OBOJIONWIO TOJ ACHCTBHEM
€CTECTBEHHOTO 0TOOpa. HBIMH CTIOBaMH, COITMOOMOIOTHS TIPE/ICTABISIET
co00ii CHHTE3 MOMYJIIUOHHON T€HETUKH, STOJOTUU U SKOJIOTHH.

Bo3HrkHOBeHHE COLMOOMONIOTHN CBSA3BIBACTCS C BBIXOAOM B 1975 T.
KHUTH aMEpPHUKaHCKOTo yueHoro J. Yuicona «ComuoOHONOTHs: HOBBIH
cuate3». [lo MHEHWIO aBTOpa, COLMOOHMONOrWS NpPU3BaHA BBISBIATH
CXOJCTBO MEXIy COLMAIBHBIM TOBEICHUEM >KMBOTHBIX M YEJIOBEKa,
NOPOSICHATE MEXaHU3Mbl TEHETHYECKOW JEeTepMHUHALMN  [TOBEACHUS
YelloBeKa. B  YacTHOCTH, OFHOW W3 TJABHBIX MIPOOJIeM JTaHHOMH
TUCUUIUTAHBL  SBISIETCS TpoOJieMa TEHEeTHYECKHX, OMOJOTHYECKHX
OCHOB MOPAJILHOTO
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noBesieHns. Bece cBou paccyxaeHus YUICOH CTPOHUT Ha YOSXKICHUH, YTO
CO3HaHME BOOOIIE, a HE TOJNHKO MOpPAILHOE CO3HAHHE SIBISETCS
YCTPOMCTBOM ISl BBKMUBAHUA M BOCIPOM3BOJICTBA, & pa3yM — BCETO
JIUIIH OWH U3 UHCTPYMEHTOB OMOIOTHUECKOTO BOCIIPOHM3BOACTBA.

B wmeromonorndyeckoM TIIaHe CONMOOHMONIOTHSI  AKCTPAIOIHPYET
BBIBOZBI, TIOJYYEHHBIE TIPW M3YYEHHWH TOBEACHUS OJKMBOTHBIX, Ha
YEIIOBeKa, YTBEPXIas BEOYIIyI0 pOJIb OHOJOTMYecKHX (PaKTOpoB B
pasBuTHH JNUYHOCTUA. [lpw STOM pONB KyNbTYpHBIX BIMSHANA HE
OTPHUIIAETCSA, OOHAKO WM  OTBOJUTCS  BTOPOCTEIIEHHAs  POIb.
CounoOuosorus BBICTYHAaeT € HAceH CHHTE3a OHONOTHYECKOTO H
COLMANBHOTO 3HAHUWs, HO Ha OCHOBe Owonorud. B sToll cutyauun
BO3HHKAET BONPOC O MPAaBOMEPHOCTH TOJHOW aHAJOTHH MEXAY
MOBEICHHEM JKUBOTHBIX M YENOBEKa, M TeM Oojee COMHHUTEIBHO
BBITJISIAUT  TOTadbHAs  DKCTPANONSLMs JaHHBIX  OHMOJNIOTHM  HA
YenoBeYecKkoe 00IIEeCTBO. 37ech HE BBI3BIBAET COMHEHHUH TOT (akT, uTo
YeNIOBEK — YacTb JKMBOW MPHUPOMABL, W TO3TOMY OH ITOJYHUHSIETCS
OMOIOTHYECKMM 3aKOHAM, OJHAKO OOBSICHEHHE IOBEACHHS YeIOBEeKa
TOJIFKO B OMOJIOTHYECKOM aCIIEKTe BPSII JIU IPABOMEPHO.

AHanmm3 mporecca aHTPOIIOTeHe3a MO3BOJISET CAENaTh BEIBOZ O TOM,
91O OHMOJOTHYecKas HBOJIONMA 3aBepmrmiack 30—40 TeIc. JeT Hazaf
Iocje BO3HUKHOBEHHS dYeloBeKa pasyMHOro. C TexX TOp YelOBeK
BBIJETIIJICA M3 KUBOTHOTO MHpa, M OMOIOrHYecKasl 3BOJIOLMS TepecTaia
UTPaTh PEIIAIOILYI0 POJib B €ro pa3Butuu. OmnpenenstonmM (HakTopoM B
Pa3BUTHM CTaJla COLMANbHAsI HBOMIOLMSA, OT KOTOPOH CErOiHS 3aBHCHUT
Ouosnoruueckas mpuposa, GU3NIECKUil OOIUK U YMCTBEHHBIE CIIOCOOHOCTH
YeJIOBeKa.

C 3aBepuieHHeM Mpoliecca aHTPONOreHe3a 3aKOHYMIOCh U ACHCTBHUE
TPYNIIOBOTO OTOOpa Kak Bemymiero gakropa 3Bomonun. OTHBEIHE BCe
pa3BuTHe dYenoBeKa OOYCIOBIEHO CONMAIBGHBIMU YCIOBHSIMU JKU3HH,
OTIPENCTSIONIMME ~ Pa3BUTHE €ro WHTEIIEKTa | IeJiecoo0pa3Hoit
nestensHOCTH.  HeoOXomuMo OTMETHTh TakkKe, YTO C TIOSBICHHEM
YeloBeKa pa3yMHOTO TeHeTHdYecKas WH(opMamus yTpaunBaeT CBOE
TJIABEHCTBYIOIIEE ~ 3HAY€HHWe, OHAa  3aMEN[aeTcs  COIMaJIbHOM
uHdopmanueid. XoTs B HACTOAIIEE BPEMs MPOJOIDKAET COXPAHSTH CBOE
3HaYeHHE MYTAIMOHHBIM MPOIECC KaK HWCTOYHUK T'€HOTHUIUYECKON
W3MEHUYMBOCTH, a TaKke, B  M3BECTHOM  Mepe, JCHUCTBYET
crabumsupyromas ¢gopmMa €CTeCTBEHHOIO O0TOOpa, YCTpaHss pe3Ko
BBIPa)KEHHBIE OTKJIOHEHHSI OT cpenHei Hopwmbl. [lpumepom nercTBhs
CTaOWJIM3UPYIOIIET0  OTOOpa  CIY)KUT  MOBBIIICHHAS  CMEPTHOCTD
HE/IOHOIIIEHHBIX JIETeH BCIEACTBHE CHIDKEHHS WX JKU3HECIIOCOOHOCTH, a
TaKk)Ke TMOBBIIIEHHAS CMEPTHOCTh MAIbYMKOB B TEpPBBIE TONBI TOCIE
POXIAEeHUS BCIJIEZICTBHE (hEeHOTHITNIECKOTO TIPOSIBIICHHS
HEeOIarompuATHBIX aJJIeNIeH, JIOKATN30BaHHBIX B OJJHOM M3 XPOMOCOM.

Byayun npomykToM OHOIIOTHYECKOW SBOIIONNHU, YEIOBEK HUKOTIIA
HE BBIMJET 3a TPAaHWILI CBOEH Owmosormdeckoil mpupoasl. OmHAKO
3aMeyaTeNlbHOM OCOOCHHOCTHIO OWONOTHYECKOH NPHPOALI YeJOBeKa
SBISIETCS. €r0 CIIOCOOHOCTh K YCBOGHHMIO COLMANbHBIX SIBICHUH.
buonornyeckoe n
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COLMAJIbHOC Ha4dajla BBICTYHNAIOT TCHCTUYECKU U q)YHKHI/IOHaIH)HO
CBSI3aHHBIMM  YPOBHSAMH  IICJIOCTHOM  OpraHu3alii  4eJOBEKa.
Buonornueckoe  Hawyano, Oyay4d  TEPBUYHBIM  BO  BPEMCHU,
JETEPMUHHUPYET COIMALHOE HAYallo, CTAHOBHUTCS MPEIIIOCHUTKON €ro
Bocrpon3BeieHus. [103ToMy OMONOrHYEcKOoe eCTh HEOOXOMUMOe, HO HE
JOCTAaTOYHOE  YCJIOBHE  CTAHOBICHHS M (DYHKIIMOHUPOBAHHS
conuanbHoro. M MelicTBUTENLHO, YEIOBEK HE MOXKET BOZHHKHYTH 0e3
OMOJIOTHMYECKOTO OCHOBaHHWS, MO0 €ro Haludne — HelmpeMeHHOe
yCIOBHE H 00s3aTeNbHAs MPEANOChUIKA BBIJICTICHUS YellOBeKa U3
KHUBOTHOTO Mupa. OTHAKO 00€3bsiHA HE MOXKET IMPEBPATUTHCS B UCIOBEKA
TOJILKO 110 3aKOHaM Pa3BUTHUS OPraHUMYECKOTO MHpa. 3/1eCh HYXKHO HEUTO
Oonbinee. YenoBek MpHOOpETaeT CBOIO COLMANBHYIO CYIIHOCTh HE B
CHITy OHMOJIOTMYECKHUX 3aKOHOB, a B CHIY 3aKOHOB OOIIECTBEHHOTO
pasutust. Takum 00pa3oM, colpanbHOE MPHOOpETaeT OTHOCHUTEIBHYIO
HE3aBUCUMOCTh OT OMOJIOTUYECKOTO M CaMO CTAHOBUTCS HEOOXOIUMBIM
YCIIOBHEM CBOETO TATLHEHINIETO CYIIeCTBOBAHHUSL.

OnHako BBIXOJ| YENIOBEKa W3 TIPUPOJIHI BOBCE HE O3HAYAET, YTO TEIePh
JUTSL HErO yCTaHABIMBAETCS abCOMIOTHOE MPOTUBOCTOsIHKE Mpupojie. bornee
TOTO, YeJIOBEK JIOJDKEH, KaK M BCe JKUBOE, MpUcocadauBaThes K Hell. Ho
B OTITNYEC oT JKUBOTHBIX, KOTOpbIC HETIOCPEJICTBEHHO
MPUCTIOCA0NMBAIOTCSl K W3MEHCHUSIM OKPYXAIOIIEH Cpefpl, YelOBeK
JOCTHTaeT TIOCTABJICHHOM UMM 32 CYET WM3MEHCHUS IIPUPOJIBI,
npeoOpaszoBanust ee. B xome STOro cos3maercss MHp HMCKYCCTBEHHBIX
MPEJIMETOB W  SIBJICHWH, PAIOM C €CTCCTBEHHBIM MHPOM TPHPOIBI
BO3HHMKAET HCKYCCTBCHHBINA MUP YEJIOBEUECKON KyJIbTYphL. IMCHHO TaKUM
00pa3oM YeloBeK yAepKUBAET CBOIO POAOBYIO CYIIHOCTD U MPEBPALIACTCs]
B OOIIIECTBEHHOE CYIIECTBO.

OOIecTBO Bceryia BBIHYXKJICHO B TOM WM MHOW Mepe CUMTATHCS C
OHMOIOTMYECKON OCHOBOHM JIfOeH, 3a00TUTBCS 00  YIOBICTBOPCHUH
BO3HUKAIOIINX HAa JTOW OCHOBE IMOTPEOHOCTEH. XOTS OOIIEeCTBEHHBIN
Mporpecc JETEPMUHUPYETCS COMUATIBHBIMU (aKTOPaMK, OH HE MOXKET
WUTHOPUPOBaTh BO3MOXKHOCTH YelioBeueckol Omonorun. KoHeuHo, ponb
Oononormyeckux (HakTOpOB B HCTOPHHU SIBISIETCS HE MOCTOSHHOH, a
MEPEeMECHHOW BeNWUYWMHOW. BuamMo, B aHTPONOreHE3e OHa HMela
JIOMUHUPYIOIIEE 3HAUCHHUE, HO B IPOIIECCe TIePexoia OT aHTPOIOreHe3a K
CO-IIMOTEHE3Y  OMNPEICISIONIMM  CTal  CONMaNbHBIA  ¢aktop. C
BO3HHKHOBEHMEM  JK€  OOIIecTBA  MPOMCXOAUT  OKOHYATEIILHOE
MOTYMHEHNE OMOJIOTHYECKOTO COIMAIbHOMY, YTO HH B KOCH Mepe He
O3HAa4YaeT BBITECHCHUS M OTMEHBbI Ouonorudeckoro. OHO MPOCTO
nepecTaet ObITh BeaymuM. Ho OHO cymiecTByeT, W €ro NpHCYTCTBUE
HallOMHHAaeT o cebe MHOrooOpasHBIMH  TPOSBICHWSAMH. Bemb
KHU3HENSSATENILHOCTh ~ KKJOr0  OTACNBHOrO  4YejoBeKa  TOoJ4MHeHa
OmoornyecknM 3akoHaM. Jlpyroe meno, 9ro TOTPEeOHOCTh HAIero
OpraHu3Ma Mbl YJIOBJIETBOPSIEM B paMKaX TEX BO3MOXHOCTEH, KOTOpBIC
HaM TIPEJIOCTABIISIOTCS OOIIECTBOM.

Jla W B WHAMBHAyaJbHOM pa3BUTHU 4YEJOBEKAa COOTHOIICHVC
OHMOJIOTHYECKOTO W COIMAIBbHOTO Hayall MeHseTCs. B ASMOpHoHATEHOM
nepuo-
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1€, KOTOPBIA TPOAOIKAETCS OT MOMEHTa OIUIOAOTBOPEHUS KEHCKOU
SIMICKJICTKA  MY>KCKAM ~ CIIEPMAaTO30HMJIOM JI0 POXJICHUS peOeHKa,
pa3BUTHE OpraHu3Ma MOPOUCXOJUT IO  KECTKO  3aKpeIUIeHHOU
TeHETHYECKOM TIporpaMMe TIpH CPaBHHUTENHFHO claboM  BIUSHHUA
OKpY’)KafoIled CONMUANBHOM Cpefapl. OTO BIMSHHE OCYIIECCTBISICTCS
OTIOCPEIOBAaHHO, Yepe3 opraHu3M Matepu. Ha srtame sMOpHoHAIBEHOTO
pa3BUTHUSl BaKHEHIIIeW 3ajayeil SBISIETCS pean3alusi TeHETHYECKOH
MporpamMMel, MOJIy4eHHOU OT pojuteneit u 3akperuieHHoi B JIHK. Tlpu
STOM KaXKABIH YEIOBEK SBJSIETCS HOCUTEIEM YHHKAJIbHOTO Habopa
I‘CHOBI, KOTOPBIM O6yCJ’IOBJ’II/IBa}OTCﬂ BC€ BHCIIHUEC MNPHU3HAKN YCJIIOBCKaA
— IIBET BOJIOC, KOXKH H TJIa3, TeNOCIOXKeHHe, pocT. Kpome Toro, reHotur
OTIPEJICIISICT CIIOCOOHOCTH YEJIOBEKAa, €r0 CKIOHHOCTU K TeM WJIM UHBIM
3aHATHSIM. PazymeeTcsl, HACIEAYIOTCS He CaMU CIIOCOOHOCTH, a JIUIIh UX
3aaTK, JUIA TPOSBICHUS KOTOPBIX HEOOXOMUMBI OJIarorpUsTHEIC
YCIOBUSL  COIMMANIBHOM  cpembl. Tak, peOEHOK MOXeT 00Jaaath
BEJIMKOJICTTHBIMI MY3bIKATBHBIMHU 3a/IaTKaMi, HO €CIIH Y Hero He OBLIOo
BO3MOXKHOCTH 3aHUMAThCSI MY3BIKOH, TO OHHM TaK W OCTaHYTCA
HEPa3BUTHIMHU.

Tarxoke He ciemyet 3a0BIBaTh, YTO HE HACIEAYETCS YMEHHE TOBOPHTH,
MBICITHTB, TPYAUTHCS. DTO TOXKE 33JaTKH, KOTOPBIE MPOSIBSITCS JIUIIH TPU
MOCTOSIHHOM OOIIeHnu peOeHKa ¢ ApYyruMH ToapMu. Ecmu oHm He
BOCTPEOOBaHBI BOBPEMSI, TO TEHETUYCCKHUI MIOTCHIMA TaCHET, U PEOCHOK
HUKOTJ[a HE CMOXET CTaTh MOJHOICHHBIM Y€JI0BEKOM.

Wrak, HaclIeICTBEHHOCTb OIpeNeNsieT TO, KaKUM MOXET CTaTb
OpraHu3M, HO Pa3BHBAETCS YENOBEK IOJ| BO3JIEHCTBUEM COLMAIBLHOU
cpensl. IloaToMy KaXKAbId YEIOBEK €CTh OJHOBPEMEHHO M YacTh
MIPUPOIBI, U MPOAYKT OOIIECTBEHHOTO pa3BUTHs. OUYEBUIHO, 3TO KacaeTcs
TaKke YMCTBEHHBIX U TBOPUECKUX CIIOCOOHOCTEH YeloBeKa.

OOBEKTUBHBIA IMOXOA K PEHOICHHIO BOMPOCAa O COOTHOIICHHUH
OMONIOTHYECKOT0 W COLHANBHOTO, BEPOSITHO,  3aKIIFOYAeTCS B
HEOOXOMMUMOCTH  B3MVIAHYTH HA  4YelNOBeKa C TpexX  IIO3WIHN:
OMOJIOTMYECKOM, ICHXOJOTHMYECKOM M coluanbHOM. UeaoBeka MOXKHO
paccMaTpuBaTh Kak (pr3ndeckoe Teno, MpuHaLIeKaIiee OHOIOTHYECKOMY
MHUpPY ¥ TOMYUHAIONICECS €ro 3akoHaM. TakoW B3IJIsI BBIpaKaeTcs B
MOHATUH «HHIVBHI», O003HAYAIOIIUN KOHKPETHOTO TPEIICTABUTEIS
YeJIOBEYECKOTO POJia KaK HOCUTENS MCUXO(U3NOIOrnIecKuX KadecTs. B
9TOM TOHSTUH COOCTBEHHBIC WHIWBUIYAIbHBIC OCOOCHHOCTH YEIIOBEKA
HE PUHUMAIOTCS BO BHUMaHHE, PeYb UET TOJBKO 00 OOIIUX C APYTUMHU
JIIOJIbMHU CBOMCTBAX, T.€. YEJIOBEK PACCMATPHUBAETCS KaK OJAMH U3 MHOTHUX
npencraBuTeneit Buna Homo sapiens.

[Tpu poxxnernn y denoBeka emie He c(OPMHUPOBAHBI 0 KOHIIA aHa-
TOMO-MOP(OJIOTHIECKHE CUCTEMBI, OHH 3aBEPIIalOT CBOe (popMHpoBa-

! 33 ncKImoUeHIEM 0IHOSHIIOBBIX OJIM3HEIOB, UMEIOIINUX MPAKTUYCCKU
HWJICHTUYHBIC TCHOTHUIIBI.
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HUEC B YCJIOBHUAX CoLUyMa. B orauume ot ApYrux BHUIOB KHWBOTHBIX
YeJIOBeK Ciiabee «MpuBs3aH» K mpupoze. JKUBOTHOE OT POXKIACHUS
“MeeT OOJIbIIOM HAOOpP MHCTHMHKTUBHBIX ()OPM TOBEICHWS, HAJIEICHO
BCEMH CBOWCTBaMH, HEOOXOJMMBIMH TSI BEDKUBaHUs. UenoBek ke, eciu
TOJIBKO pPaccMaTpUBATh €ro Kak OWOJOTMYECKWH OpTraHm3M, B MOMEHT
CBOETO POXJICHUS SIBIIIETCSI CYIIECTBOM HEIOCTATOYHO Pa3BUTHIM. B
TIPUPOTHOM TIapCTBE OH OBLT ObI 0OpeueH Ha rudens. OmHAKO MPOIECe
aHTpOTOreHe3a BbIpaboTall THOKYI0 CHCTEMY BHEWHCTHHKTHBHBIX
OPHEHTHPOB, BBIPAKAIOIINXKCS B OHOJIOTHYECKON TOTOBHOCTH YCBaWBaTh
KyJbTYPHO-UCTOPUYECKHE TOCTH)KEHUS 00IIeCTBa.

COHI/IOKYJ'II)TypHI)II‘/'I B3IV Ha YCJIOBCKA BBIPAXKACTCA B MOHATUU
«JIMYHOCTB», KOTOPOE O3HAuYaeT MOHUMAIOIEe W MBICISIIEE CYIIECTBO,
ciocobHoe K camopeduiekcuu. MHAWBUI CTaHOBUTCA JIMYHOCTHIO B
MpoLecce CONUANTN3AINH U HHKYJIBTYPaLluH, Yepe3 OOIeHHE C PYTUMH
JIOIBMHA M YCBOGHHE B TIpOIlECCE JTOr0 OOIICHUS KYJIBTYPHBIX
JIOCTI)KEHHUH YeIOBEYECTBA M €r0 POTHOM KYIBTYpHI, TIO3TOMY JIMIHOCTh
WHOTZA OIpeNeNsieTcsl KaK COUWalbHAas WHIMBHIAYAIRHOCTh. Takum
0o0pa3oM, JHYHOCTE — OTO CYOBEKT OOIECTBEHHBIX OTHOIIICHUH,
JeSITeNbHOCTH ¥ 00meHus ofel. Tombko B IESTENhHOCTH YEIOBEK
BBICTYTIA€T W CaMOYTBEP)KAAeTcs Kak JMYHOCTh, WIpas pazHOOOpa3HbIe
colManbHble ponmu. VMeHHO depe3 edaTenbHOCTh OCYIIECTBIISTIOTCS
MIPOIIECCHI COIMAIM3AIMN U WHKYJILTYPAIlid, B XOJI€ KOTOPBIX YEIOBEK
CTaHOBHUTCS JIMIYHOCTBIO.

[oHsiTHE WIMYHOCTBY» CIEAYET OTIMYATh OT MOHATHS «XapaKTepy —
COBOKYIHOCTH  IICUXOJIOTHYECKMX  OCOOEHHOCTEH  YeNoBeKa, ero
TICUXOJOTHYECKON  MHIMBHUIYAILHOCTH.  YHHKAJIBHOCTH  JIMYHOCTH
BBIPAKACTCS B TOHATHU «HHIAMBHAYAIHLHOCTH». OCHOBA YHUKAIBHOCTH
YeloBeKa 3aJlo’keHa Ha OWONOTHYECKOM YpPOBHE: KaXKABIM YeJOBeK,
obmamasi OOIMMMH BHOBBIMH XapaKTEPHCTHKAaMH, BCErJa OCTaeTcs
HETIOBTOPHUMBIM.

Baxknelmeii XapaKTepHUCTUKOH JIMIHOCTH SBISAETCS  CcBOOOIA
BBIOOpa, HA KOTOPOW CTPOWTCS OTBETCTBEHHOCTH YEIOBEKa 32 CBOH
roctynkd. CBOOOIHBIN BBEIOOpP YETIOBEK JeNIacT Ha OCHOBE BOCITUTAHHBIX
y HEro W pPa3BUTBIX MM CaMUM HPABCTBEHHBIX M BOJICBBIX KadyeCTB,
YCBOCHHBIX UM HOPM TIOBEICHUS, (DMKCHUPYIOIIUX IICHHOCTH TOH WIH
WHOW KYJIBTYPBHI.

[TosTOMYy BOMIpPOC O COOTHOILICHWU CBOOOJBI M HEOOXOIMMOCTH B
MOBEJICHUM YEJIOBEKa, 0 HOPMaX MOpaJH, PErYIHMPYIONIUX €ro, BCernua
MPUBJICKAJl CaMOE€ IPUCTAIIbHOE BHUMAaHHE TEOJIOrOB, (puocodos, a B
MOCTIC/THEE BPEMS U YUCHBIX.

12.4. dTtonornsa o noBeaeHUn YernoBeka

WHTepecHble MaHHBIE O TOBCACHUM YEJIOBEKA M E€CTECTBEHHBIX
KOpHAX €ro MOpaJ¥ NPUBOAAT OTOJIOTH — YUYCHBIE, H3ydarolue
MOBEJCHUE KUBOTHBIX B Tpupojie. OCHOBOMOJNOXKHUKKM 3Tojornu K.
Jlopen,
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H. TunGepren u K. o @Dpum 3agymamuck 0 TOM, POXKAACTCS JIH
YeNoBeK OE3MOpAJIbHBIM M YCBaMBaeT HOPMBI, HEOOXOAMMBIE JIJIS
BBDKUBAHUS B OOIIECTBE, TOJBKO B MPOIECCE BOCIIUTAHUS, WU KE €CTh
KaKHe-TO BPOXJICHHBIC UyBCTBA M MPEACTABICHHUS O XOPOIIEM U TIOXOM
TIOBEJICHHH, JIUIIIb Pa3BUBaEMbIe B TIpoliecce BocuTanus. J{jis aToro oHu
MOTBITAUCH JIOKA3aTh, YTO 3a4aTKH MOPAIH W KYJIbTYphl IPUCYTCTBYIOT
YKE Y )KUBOTHBIX.

C TOUKM 3peHHs JTOJOra, TIOBEACHHE >HBOTHBIX BO MHOTOM
OTIpe/ieNieTCs WHCTHHKTAMUA — TECHETHYECKH 3aJI0KEHHBIMA B HHUX
MpOrpaMMaMHy TIOBECHUS, HE TPEOYIOIIUMH CICIUAIBHON MPAKTHKH TI0
cBoeMy (hOpMHUPOBAHUIO U pa3BuTHUiO. [IUTaHUIO, POCTY, PA3MHOKECHUIO U
CaMOCOXPAHEHUIO COOTBETCTBYIOT 4YEThIpE pOJia WHCTUHKTOB: TOJIOJ,
TOJIOBOM MHCTUHKT, arpecCusi M CTPax.

[MomMHHO TEPBUYHBIM HMHCTUHKTOM, 10 MHEHuo JlopeHiia,
SIBIIICTCSL depeccusi, HANpaBIICHHAs HA COXpaHeHue Buia. JKecrue Bcero
OHA TIPOSBNISCTCS B KOHKYPECHIIMM BHYTPH BHJA, TaK Kak Hamboiee
MIPUCITOCOOJICHHBIE 0COOM MOTYT 3aXBaThIBaTh OOJBIIYIO TEPPUTOPHIO,
MPUHOCUTH OOITbIIICE TIOTOMCTBO U INEpe/iaBaTh CBOM TCHBI CIIETYIONIEMY
MOKOJICHHIO.

Ho mposiBneHvie arpeccuu, Kak W APYTMX WHCTHHKTOB, HE BCET/a
OpiBaeT TmoONE3HBIM. IlodTOMy TipHpoma BBOAMT OOJNBINOH HAOOP
CICIUATBLHO CO3J]AHHBIX MEXaHU3MOB TOPMOXKEHHS, JICHCTBYIOIIUX B
OOIIEHNH )KUBOTHBIX CO CBOMMH copoudamu. Takum o0pa3om, BO BpeMs
OXOTBI arpeccHsi 3aCTaBJISICT XUIIHUKA 3aTOHSITh ¥ YOUBATH CBOIO JIOOBITY,
HO B 005X CaMIIOB 33 CaMKY WJIU 3a JIUJICPCTBO MPEBAMPYIOT MEXaHU3MBI
TOPMOKEHHUSI.

MexaHu3Mbl TOPMOXKEHUS BKJIIOYAIOT B CE0sl MO3bI MOKOPHOCTH,
HAOMHHAIOIINE JIETCKOE TIOBEJCHUE H IOBEJICHHE CAMKH MpH
cniapuBaHuu. Tak, y BOJKOB U CO0aK MOOEKICHHBIH COMTEPHUK JIOKUTCS
Ha CNUHY WM TMOJCTaBisIeT mobeauTento cBoe ropio. Kpome Toro,
niepel 00eM JKUBOTHBIE COBEPINAIOT PA3INYHBIC PUTYATbHBIC JBIKCHUS
— MHMHYECKOE YTPHPOBAHUE, PUTMHIECKOE MOBTOPEHHUE; 32 CUET ITOrO
VBEJIMYMBACTCS BpEMs JI0 Hadala aTrakd M TOPMO3sATCS Haunboree
omacHble JIBIDKCHUS. B pesynbrare 3Toro Oojee ciaObie KUBOTHBIC
BBDKHBAIOT, TaK KaK MEXaHU3Mbl TOPMOXKCHHS HAKJIAIBIBAIOT CTPOTHH
3ampeT Ha YOUHCTBO COPOAMUEH.

I[lo MHEHMIO OTONOTOB, CXOJHBIM O0pa3oM IUIO Pa3BUTHE
4eJioBeueckoro oémiectBa. [loatomy Bce BakHeHImne TpeOOBaHUS U
HOPMBI KYJBTYpPbl (POPMYJIUPYIOTCSI B BHJE 3arnperoB. Kak BpoxIIeHHBbIC
MEXaHM3MBl W PHUTYyaJbl TPENSTCTBYIOT aCOIHAILHOMY ITOBEICHHUIO
KUBOTHBIX, TaK M 4YeloBeueckue Taldy OINpPEEeNsIIOT YeIOBEUeCKOe
nopefieHHe B o0mectBe. M TO M Apyroe BO3HUKAET MOJ JKECTKHM
JIaBJICHHEM 0TOOpa pajiyl COXPAHEHUs BUJa. Y MHOIHX BHJIOB CYILECTBYIOT
CIIETYFOIIHE 3aIIPEThI:

* 3anpem Ha youticmeo npedcmasumenell ceoeco 6udd. KUBOTHBIC

Y3HAIOT JPYr Apyra TU00 TEpCOHATbHO (00€3bsHBI), JTHOO TIO
3amaxy
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(KpBICHI | ITYeNbI). Y UelIOBEKA TAKKE €CTh OTYCTIIMBOC OLIYIICHUE
«CBOUX» H «UY)KHUX», IPOSIBIISIOIIEECS CIIE B PAHHEM JICTCTBE;

* 3anpem Ha HeoNCUOaHHOe HanadeHue c3aou, bes npedynpexcoenus. Y
4eloBeKka OTOT 3ampeT BOIUIONIACTCS B PasHOOOpa3HBIX
PHUTYaTbHBIX JCUCTBUSX, MPUBETCTBUAX, CAMOIPE3CHTALIUY U T.JI.;

* Y XHWIHUKOB JICUCTBYET 3anpem HA HNPUMEHEHUE CMEPHOHOCHO2O
opyoJicust 8 Opake co C6oUMU, TIOITOMY B UX CPEJIe — CaMble KECTKHE
MEXaHHU3Mbl TOPMOYKCHUSI, 3aIpelarolie yOuHCTBO MM CePhe3HOE
paHeHue copoanya. K coxajeHHro, y 4YelioBeKa — IO TIPHPOJIC
CPaBHUTEILHO  O€300MIHOTO  BCESTHOTO  CyIIECTBA —  HET
€CTECTBCHHOTO OpYXHs, a 3HAYWT, HET M COOTBETCTBYIOIINX
MEXaHU3MOB TOPMOXKEHUS, 3alpelIaiouX MPUMEHSTh €ro MPOTHUB
«cBoux». Jlonroe BpeMst HEOONBININE BO3MOKHOCTH K YOUICTBY cebe
MOJO0HBIX YPAaBHOBCITUBAIUCH CPABHUTEIHLHO CIIA0BIMU 3arpeTamu
arpeccud. Ho mocne m300peTeHust opyKusi 3TO paBHOBECHE ObLIO
HApPYIIEHO;

* 3anpem Ha YOulicmeo moeo, KMo npuHsl nosy noxoprocmu. Iloza
MOKOPHOCTH  BKJIFOYACT MEXaHH3MBl TOPMOXCHHS arpecCHH.
[Toce sTOro MOOEANTENH YKe HE MOJKET YOUTH CBOCTO COTIEpHUKA. Y
YeJIoBeKa IMOIOOHBIC OTpaHWYCHUS €CTh (HampuMmep, TpaBHIIO
«Jlexxadgero He OBIOT»), HO OHHM TarKke HE HOCAT OO0S3aTEIIBHOTO
XapakTepa.

W3 npuBeeHHBIX BbIIe (haKTOB MCCIICOBATEN CCTATN TUAMETPATBHO
MIPOTUBOTMIOJIOKHBIC BHIBOABL Tak, cOIMOOMONOrHs, Bo3HMKIIas B 80-¢ IT.
XX B., 3asBISET, YTO B OCHOBE BCEX (DOPM COLMAILHOTO ITOBEIICHUS
YeJIOBeKa JISKAT BPOXKIICHHBIC CTPYKTYPBI, MPUCYIIHE HAM TakK ke, Kak U
JPYTUM TIPEJICTABUTEIISIM KHUBOTHOIO MHpa. B CBOIO 04epe/ip, OCIeIoBaTeIH
MapKCH3Ma OTPHUIIAIOT TAKYIO TECHYIO CBSI3b YEJIOBEKA M )KUBOTHBIX, CUUTAS,
YTO YeJIOBEK JANICKO YIIET OT JKUBOTHOTO MHpPA, IMO3TOMY PaCcIpOCTPaHSTh
€r0 3aKOHOMEPHOCTH Ha YeIOBEUECKOE TIOBE/ICHHE HE UMEET CMBICTA.

OueBHIHO, YTO OICHUBATH JaHHBIC (DAKTHI CIEAYeT, UCXOMAS U3
JIBOMCTBEHHOM MPUPOJIbI YEIOBEKA, O KOTOPOU MbI YK€ TOBOPHJIN BBIILIE.
Ckopee Bcero, COIMAIBHOE TMOBEICHUE JIIOJCH UKTYETCS HE TOJBKO
pa3yMOM W YCBOGHHOHW B MpOIECCE WHKYJIBTYPAIIMA U COIMATH3AINH
KYJIGTYPHOW  Tpajulldell, HO U TOMYUHSACTCS  OHOJIOTHYSCKHM
3aKOHOMEPHOCTSIM, MTPUCYIIIAM ITOBEICHUIO JIFOOBIX )KUBBIX CYIIIECTB.

JlaHHBIE  300TCHXOJIOTMHM TaKXe TI0Ka3alld, YTO IIOBCICHUC
JKUBOTHBIX, JKUBYIIMX B KOJUICKTHBE, IOJYUHICTCS OJHOBPEMEHHO
ATOMCTHYECKUM U allbTpyHCTUYeCKUM (popmam moBenenus. Ecmu ecth
BO3MOXKHOCTh COXPaHWUTh W TEpeAaTh CBOM TI'EHBI, TO IPeoOIaaroT
srouctuieckre (opMel noBeneHus. Ho ecnu Takoe MOBENEHUE CTaBUT
MOJI Yrpo3y BbDKMBAHHE BCEH TPYIIIBI, CpabaThIBAIOT AlbTPYUCTUUECKUC
MOBEJICHYECKHE peakii. [103ToMy Tyena >KalluT CBOEro NMPOTHBHHUKA,
criacasi TYENTMHYI0 CeMblo, HO TMorubasi mpu 3TOM cama; IMUMIIaH3e
HamajgaeT Ha THTPa, YTOOBI JIaTh BO3BMOXHOCTh CKPBITHCS OCTAaBIIMMCS
yneHaMm rpynnbel.  Cxokee adbTPyHCTHYECKOE TMOBEACHUE HEPEIKO
JIEMOHCTPUPYET
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YEJIOBEK, Cracasl «CBOMX» W 00ecCIedrBas COXPAaHCHUE I'CHOTHUIA CBOCH
nonyJisiiuy. Takoe MOBEJCHUE ObLIO 3aKPEIVICHO B COOTBETCTBYHOIIUX
HOpMax MOpaJIM U 1ImpaBujiax IOBCACHUA.

Ha ocHoBanuu cBoux wuccienoBanuii JlopeHI chopmMyamupoBai
OHOJIOTMYECKUH BapHaHT KaTeropuueckoro wmiepatnBa I. Kanra:
«Iloctymaii Tak, 4TOOBI TBOE IIOBEICHHE KaK pPa3yMHOIO CYINECTBa
COOTBETCTBOBAJIO 3aKOHAM ITPUPOIBD».

OnHako TIONIHOW aHaJIOTHM MEXTy TIOBEIACHHEM 4YellOBeKa U
MTOBEICHUEM YKUBOTHBIX BCE JKe HET. Belb UeltoBek — 3T0, TIpekIIe BCETO,
COIIMAJIBHOE CYIIECTBO, MMEIOIIEEe MOMUMO OUOJIOTMYECKUX W JAPYTrHe
norpedHocTr. [1o MHEHHMIO aMepUKaHCKOro mncuxojora A. Macioy, 3To
(hu3HoIornUecKre IMOTPEOHOCTH, IOTPEOHOCTh B OE30MACHOCTH U
3alUIICHHOCTH, COIMANILHBIE MOTPEOHOCTH, TTOTPEOHOCTh B YBOKCHHUU H
MOTPEOHOCTH B CaMOPEAIN3alUU KaK JTMYHOCTH.

Ha3BaHHbIE TIOTPEOHOCTH HEPAPXUYHBI, OHHU YJIOBJICTBOPSIOTCS
rocienoBaTenTbHO. Ecii demoBek TonomeH, OH OymeT 3a00THUTBCS O
JOOBIBAaHMM XJic0a HACYIIHOTO, a He o camopeamm3anuu. Ho ecioun
YEIIOBEK B peaIM3allid CBOMX TIOTPEOHOCTEH JHomen A0 YpPOBHS
CaMOAKTyaJTM3allii, TO Yy HET0 BHICIIHE TIOTPEOHOCTH HAYMHAIOT
JOMHHUPOBATh HAJ HU3MUMH. TakoH YeITOBEK MOMKET OTPaHWIUTHCS
MHUHHAMYMOM B IIaHE yIOBJICTBOPEHUS (DH3HOIOTTICCKUX TIOTPEOHOCTEH,
HO Oy/IeT HaCTOMYMBO TOOMBATHCS IIOCTABJICHHBIX Tiepe]T coOoi mernei. Ha
3TOM YPOBHE JIFOAU MMOHHWMAIOT, YTO CMBICT YEIOBEUYECKOU KM3HU — B
MaKCHMaJIbHO TIOJTHOM Pa3BUTHU 3aJI0KEHHBIX B HUX CIIOCOOHOCTEH, a
3TO BO3MOXKHO TOJILKO B TBOPUYECKOI paboTe.
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MaBa 13

deHOMEH YenoBeka B
COBpPEeMeHHOM HayKe

13.1. CyLHOCTb U UCTOKM YenoBe4YECKOro
CO3HaHuA

Ha mpotsbkeHnn BekoB ()€HOMEH 4eNOBeKa MPUTATHUBAET K cede
BHUMaHHE MHOTHUX TIOKOJICHHH VYUYEHBIX H SBISETCS NPEIMETOM
W3yUYCHUS] €CTECTBEHHBIX, COLUMAIBHBIX M T'YMaHHTAPHBIX HayK. Mexiy
€CTECTBEHHBIM M TYMaHHTAPHBIM 3HaHHEM BE/ICTCSl HEMPEPHIBHBIN THAIOT
no mpobieMe 4YenoBeKa, MNPOMCXOAMT 0OMeH wuH(popManueH,
TEOPETUYECKUMHU MOJCISIMH, METOJaMH u3y4deHus U T.4. [lpu stom
KakJas U3 CTOPOH aKICHTHPYeT BHUMAaHHE Ha KOHKPETHBIX CTOPOHAX
KU3HEIEATEIEHOCTH YEeJIOBEKa, YTO caMo 10 cebe BaKHO, HO SIBHO
HEJOCTaTOYHO JUI aJeKBAaTHOTO H3Y4YEHUs TaKOrO LEIOCTHOTO
SBJICHUS, KaK YeloBeK. B maHHOM cuTyanmu Oonblioe 3HaYEHHE MMEET
¢dbunocodckoe m3ydeHWe (EHOMEHa YEIOBEKa, ITOCKOJNBKY HWMEHHO
¢bunocodust OpUEHTHPOBaHA Ha CO3JaHME IIEJTOCTHOTO ITPECTaBICHUS
0 HEM.

Takum o0pazom, mpobieMa 4eJoBeKa MMEET MEKAMCIUILUTHHAPHBIA
XapakTep, a COBPEMEHHBI €CTECTBEHHO-HAYUHBIN B3IJISA HA YellOBEKa
NpeACTaBIsieT Cco00i  KOMIUIEKCHOE M MHOTOAacleKTHOE 3HaHUE,
MOJTy4yacMoe B paMKax pPas3iIWYHbIX AUCHUIUIMH. LlenocTHBI B3risia Ha
YeJoBeKa, ero CYIIHOCTb W NPHUPOAY HEBO3MOXEH 0€3 MpUBICUYEHHS
JTaHHBIX TYMAaHUTApHOTO U COLUAIBHOTO TIO3HAHUS.

MaTtepunanbHaa oOCHOBa 4eroBe4eCcKoro Co3HaHus

B nmpomecce 9BOMIONMH  JKHMBBIX ~ OpPraHHM3MOB Yy HHX C
HEOOXOIUMOCTBIO  (POPMHPYIOTCS  YIPABJISIOIIME IOJACHUCTEMBI. Y
BBICIIIHX JKMBOTHBIX M YEJIOBEKA OPraHOM YIIPAaBJICHUS SBJISCTCS HEPBHAS
CHUCTEMa, IMPEKIC BCEro OOJbINME IOJYIIAPHS TOJOBHOTO MO3ra.
HMeHHO HepBHAs CHUCTeMa yIpaBiseT (DYHKIMOHMPOBAHHUEM BBICIIHX
OpPTraHHU3MOB, CIOCOOCTBYS YIOBICTBOPEHHIO MX IMOTpeOHOCTEH. Kpome
TOro, HEPBHAs CHCTEMa OCYIIECTBIIICT CaMOPErYJISLHUI0 OpPraHu3Ma,
obecrieurBaeT MOAJACPKAHHE IIOCTOSHCTBA €r0  XapaKTEPHUCTHUK,
ONTHUMH3AIMIO KU3HEACATSIIBHOCTH U
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JUHAMUYECKOE PAaBHOBECUE OPraHu3Ma C €CTECTBEHHOW CpEJOM.
HepBHast cuctema — 3TO TOT OpraH, KyJa MOCTymaeT pa3HOOOpa3Has
uHpopMaIsi 00 HM3MEHEHUSX OKPYXKAIOIIEH Cpeiabl U BHYTPEHHETO
cocTosiHUA opranu3Ma. llocTymaromue UMITyITbChl 0000IIaI0TCs HEPBHOM
CHCTEMOM, YTO TO3BOJISIET ONTHMH3UPOBATh KaK BHYTPEHHHE, TaK H
BHEIIHUE TIPOIecChl OpraHu3Ma. JledaTenbHOCTh HEPBHOM CHCTEMBI
HampaBlIieHa, C OJHOM CTOPOHBI, Ha OOBEAWHEHHE BCEX AJIEMEHTOB
opraHusma, a ¢ Ipyrol — Ha ajianTalliio opraHru3Ma K BHEITHEN cpe/ie.

Bmecte ¢ Tem, HepBHas cuctemMa o00ecCHeYMBaeT HE TOJIBKO
MPOCTPAHCTBEHHBI, HO W BPEMEHHOH MOPSAOK (PYHKIMOHUPOBAHUS
pa3JIMYHBIX  KOMIIOHCHTOB OpraHu3Ma, COTJIaCOBAHHOCTb u
MOCJIeI0BATEIBHOCTD UX JIeicTBUM. C €€ TOMOIIBI0 PeryupyeTcs padboTa
KaXJIOT0 KOMIIOHEHTA OpraHu3Ma (IpoI0JKUTENILHOCTh, MHTEHCUBHOCTD,
CTETICHb 3arpy3ku u Jp.). [1oJoOHOTO poia peryisaTHBHAS IESTeIBHOCTh
OCYIIECTBIICTCS. TIOCPEICTBOM BO30YKACHUS M TOPMOXKEHHUS Pa3TMIHBIX
MOJICKCTEM OpTaHW3Ma, OOYCIOBIHMBAIOIIMX OMpeneleHHbIe  (HOpMBI
TICUXUYECKOHN JeSTEIFHOCTH, KOTOphIe 00ECTIeYNBalOT B KOHEYHOM CUETe
LIEJIOCTHOCTh, CAMOCOXPAHEHHNE U COBEPIICHCTBOBAHUE OpPTaHM3Ma.

LlenTpamsHOE MECTO B HEPBHOM CHCTEME JIFOOOTO YKUBOTO OpraHM3Ma
3aHUMAaeT MO3T, KOTOPBIA HEIOCPEICTBEHHO BIMSET HA OOMEH BEIECTB,
PETYIIAITIIO razoo0OMeHa u TepMOOOMeHa OpraHm3Ma,
(hyHKIIMOHMPOBaHUE CEPACYHO-COCYTUCTOH, JIBIXaTeITLHOM,
MUIIEBAPUTEIBHON U JPYTruX cucTeM. CTUMYIUPYIOIISE H PEryIUpyIoIiee
BO3JICHCTBIE MO3Ta HCIIBITHIBAIOT HE TOJIBKO OPTaHbl, HO M TKAHH, a TAKIKE
OTICTBbHBIC KJICTKHM Opranm3ma. PaGoTy Mo3ra o0O0YCIOBIHBAIOT
TOHUYaHIIME (PU3NKO-XMMUYECKUE, OMOPU3NICCKHEe U OMOXUMHUYECKUE
MTPOILIECCHI, MPOTEKAIONIUE B HEPBHBIX TKAHAX U KieTkax. [Ipu atom
IICUXWYECKHUE TPOLECCHl  B3aWMOCBSA3aHBI C  (DU3HMOJOTHYECKHMH,
MTOCKOJIBKY OCHOBY (DH3MOJOTMYECKMX TPOLIECCOB TAKXKE COCTABIISIOT
pa3HOOOpa3HbIe (U3UKO-XUMHUIECKIE, onodmsuIeckue u
OMOXMMHUYECKHE TTPOIICCCHI.

[Ipu sTOM, YeM BhIIIE CTENEHh OPraHU3aUy O0BEKTa yIPaBICHUS,
TEeM 3HA4YUTENIFHEE pOJbh HEPBHOM CHCTEMBl KaK OpraHa YIpaBJICHUSL.
COOTBETCTBCHHO, Ye€M COBEpPIICHHEE HEPBHAs CHUCTEMa, TeM OOJIbIle
CTCNICHb ©C¢ BO3JICHCTBHS Ha JEATENILHOCTh oOpraHu3ma. VIMeHHO y
YeJIOBeKa HEPBHAs CUCTEMa JIOCTHIVIA CBOETO HAWBBICIICTO Pa3BHUTHSL.
HepBHas cucrtema 4elioBeka U €€ BBICIIMN OTAENT — TOJIOBHOW MO3T —
SIBJSIFOTCS.  Pe3yJbTaTOM  HE  TOJNBKO  OWOJIOTMYECKOW, HO H
COILIMOKYJILTYPHOU 3BOJTIOIHH.

OCHOBHBIMH D3JI€EMEHTAMH HEPBHOW CHCTEMBI JKUBBIX OPTraHU3MOB
SIBJISIFOTCS. HEPBHBIEC KIJIETKH, WM HEHpOHBI. I'0JOBHOI MO3r uenoBeka
coctouT u3 40—50 MyIpa. HEMPOHOB, KAXKIIBIN M3 KOTOPBIX MMeeT 10 10 ThIc.
COCIMHEHMA € CcOCeIHUMM KieTkamHu. [lo HEWpOHHBIM LEIsIM
OCYILECTBIISIIOTCS Tiepenada u nepepadboTka nHpopmanun. IloBepxHOCTD
TOJOBHOTO MO3ra (Cepoe BEIIeCTBO) — Kopa TOJOBHOIO MoO3ra —
COCTOMT M3 HEPBHBIX KJIETOK M HMMeeT IiyOuHy 2—6 MM. [onoBHOMI
MO3T YeJIOBEKa
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HMCECT MO3I'OBBIC W3BUJIMHBI, 6H3F ogapss KOTOPBIM IIOBEPXHOCTb MO3ra
OKa3bIBACTCS MPUMEPHO B TPH pa3za OOJIbIINE, YeM MOBEPXHOCTh MO3Tra
0e3 U3BWINH.

I[lo cBoelt CTpyKType MO3r 4YEIOBEKAa COCTOMT M3 TpeX
(hyHKIIMOHAILHBIX OJIOKOB:

1 1) 6moka, o0ecIeYnBaromero TOHyC, T.e. HOpMAaJIbHYIO (DH3UUECKYIO
KU3HEICITETLHOCTh OPTaHU3Ma;

2) OJ0Ka, OCYIIECTBISIONMICTO MpHUEM, IEPepadOTKy M XpaHCHUE
nHPOPMAITNH, T.€. SBISIOMIETOCS TJIABHBIM aIlllapaToM I03HaBaTEIbHBIX
MPOLIECCOB;

3) 6;0ka, OPOrpaMMHUPYIOIIErO  IOBEJACHHE  YEIIOBEKa, €ro
PETYISIIUIO U KOHTPOJIb BCEX MOCTYIKOB U ICHCTBUM.

B cBoeli COBOKYIHOCTH TpPH IEPEUUCICHHBIX (PYHKIMOHAIBHBIX
Oyloka 00eCneurBalOT PETYJSIIUAI0  B3aMMOJCHCTBHSI UEJIOBEKA C
OKpYyXkaromieit cpenoil. OCHOBHBIMH U3 3TUX MPOIIECCOB SBIISIFOTCSI:

* 2omeocmas, T.C. ToJiepKaHue HEOOXOTMMOTO JUTS
JKU3HEIEATCTHHOCTH YeJoBeKa BHYTPEHHETO COCTOSTHHISI
OpraHM3Ma: JBIXaHWSA, KPOBOOOPAICHHUS, TEPMOPETYIIAIINH,
MTUIIIeBapeHIs, CHa, OOIPCTBOBAHUS U T.1.;

* omoyuu, Yepe3 KOTOpBIC TPOSBIIOTCS TpeBOra, 0Ob, CTpece,
00JIe3HHM, YIOBOJILCTBUE, PAIOCTh, T.€. BCE TIOJIOKHUTEIBHBIC H
OTPHILIATCIILHBIC PEAKIIMK YEJIOBCKAa HA COOBITHS W SBICHUS
OKPYKAIOIIero MUpPa;

* 00OyueHue U namsamp, CBSI3aHHBIC C PEAKIUCH OTPaKEHUs, KOTOPhIC
(GOpMHPYIOT BHHUMAaHHE UYCJIOBEKAa, €ro BOJIO, OKAa3bIBAIOT
BO3JICHCTBHE HA €T0 UHTEPECHI U IOTPEOHOCTH.

Takum 00pa3oM, Bce BaXKHEHINIME OTIMYMS YEIOBEKA OT >KUBOTHBIX
3aKpeIUIieHbl B CTpoeHMH Mo3ra. Ilo3ToMy deloBedYeCKHil MO3T
U3yJaeTcss KaK CCTECTBEHHBIMH, TaK ®  OOIIECTBEHHBIMH H
TYMaHUTApHBEIMH Haykamu. Cpeld HUX BEAyIlee MECTO TPHUHAIICKUT
TICUXOJIOTHH, KOTOPasi B MOCIICAHEE BPEMS IITUPOKO TTOJIE3YETCSI HOBBIMHU
METOJIaMH HMCCJICIOBAHMS MO3Ta, MPHIIEAIIAMI 13 HEUPOPU3HUOIOTHH 1
TICUXO(U3NOJIOTHH, KOTOpPBIE, B CBOIO OdYepenb, Oa3MpylOTCS Ha
(¢M3MYEeCKNX M XHMHYECKHX METOAaX HcclenoBanns. Hampumep, ¢
MTOMOIIIBIO AIIEKTPUUECKOTO Pa3IpasKEHUs Pa3HBIX OTAEIOB MO3ra MOXHO
BBI3bIBATh W M3y4aTh MBICIM W OSMOIMH, CO3/JaBaTh WIUIIO3MH U
raJUTIOIMHAIIH.

C mnoMOIIbI0 3TUX HCCICIOBAHUN YIAIOCh JOOMTHCS MHOTOTO:
OTKPBITh XUMHUYECKHE M JJICKTPHUCCKUEC U3MEHEHHMS, TPOUCXOAININE Ha
KJIETOYHOM YPOBHE W COITPOBOXKIAIOIINE KAKIBIA MTOBEICHYCCKAN aKT;
OTKPBHITh (HYHKITHOHAIBHYIO aCHMMETPHIO MO3Ta; BBIACHUTH IPHPOIY
cTpecca Kak HECTISITU(UIECKOr0 3alUTHOTO MEXaHW3Ma COTIPOTHUBIICHUS
BHEITHUM (haKTOpaM U MHOTOE JIPYTOe.

Ho mo-mpexHeMy MHOXXECTBO BOIPOCOB OCTAaeTCs 0€3 OTBETOB:
OTCYTCTBYeT yOemuTenbHas (U3UKO-XMMHUYECKass MOJETh CO3HAHWSI,
MO3TOMY 10 CHUX MOpP HESICHO, YTO TAaKO€ MBICIb; CIOPEH BOMIPOC O
Hayaje
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CO3HaHUs, BEJb MBIIUICHUEC HE Pa3BUBACTCA CaMO IO cede, MOATOMY
TpeOyeTcs ONpeNeeHHOE BpeMsl TOCHE POXIEHHS PEeOCHKA Ui €ro
(dopmupoBaHusg. B coBpeMeHHOIH IICHXOJOIMH MOKHO BBIZEIHTH TPH
OCHOBHBIC TOYKH 3PCHHS HA CO3HAHUE!

1) oTpuIIaHKE CAMOIICHHOCTHU IICUXUKK U CO3HAHUS B OMXEBUOPU3ME;

2) KlJacCHYeCKOe ITOHMMaHUE CO3HAHUS KaK 0co0Oro CBOMCTBa
BBICOKOOPTaHU30BAaHHON MaTEPHH;

3) Mozellb «pPACHIUPSIONIETOCS CO3HAHMS» B TPAHCIECPCOHAINBHON
ncuxosioruu C. I'poda, B COOTBETCTBHM C KOTOPOH TICHXMKA M CO3HAHUE
CYIIECTBYIOT €IIe JI0 POXKIICHUS YeIOBeKa.

CTpyKTypa NCUXMKH

Pe3ynpraToM HEATENHHOCTH HEPBHON CHCTEMBI UCIIOBEKA SIBIIIETCS
CO3HAHHUE, CYIIHOCTh KOTOPOTO COCTOWT B OTPAKCHHH OOBEKTHBHBIX
CBOMCTB pa3MYHBIX TPEIAMETOB M SBICHHH OKPY)KAIOIIEr0 MHpa,
MIPEIBAPUTEIHLHOM MBICJICHHOM IIAHUPOBAHUM ICHCTBHM M OIICHKE HMX
pe3yabTaToOB, B PEryJIHMPOBAaHWM B3aMMOOTHOIICHHWH dYelloOBeKa ¢
OKpY Karollle NpUpOTHON M COIMANBHOM cpeoi. Co3HaHUE — BBICIIAs
CITIOCOOHOCTh TICUXHYECKOTO OTPAKCHHMS, MPHUCYIIAs TOJbKO YCIIOBEKY;
LIeJICHANIPABJICHHOE  OTOOpa)KEHHE JCHCTBUTCIILHOCTH, HA  OCHOBE
KOTOPOTO OCYILECTBISICTCS PEryIupoBaHue ero noseacHus. Co3HaHue —
9TO YacTh IICHXHUKH, KOTOpas MOXKET IPOM3BOJILHO HAIPABIATHCS Ha
ONpeCIICHHbIN peaabHbIA WIH UACATbHBIH 00BEKT U BO30YKIATHCS HIIH
TOPMO3HTHCS CAMHM CYOBEKTOM.

W3 Teopun IcuxoaHaaW3a MPHILIO MPEACTABICHHE, YTO ICHXHKA
BKJIIOYAaeT B Ce0s COOCTBEHHO CO3HaHHE, OeCcCcO3HATEIbHOE |
cBepxco3HaHre. Ha ocHOBe MHOTOYMCIICHHBIX HAONIONCHUN W U3yUCHUH
MTOJICO3HATEIIBHBIX COCTOSTHUH TICUXUKH OCHOBOITOJIOKHUK
ncuxoananusa 3. dpeitn npuen Kk BEIBOMY, YTO B CTPYKTYPE IICUXUKH
YeJIoBeKa UMeeTcs 0co0ast 4acTb — OeccosHamenvhoe, TIPEICTABILIIONICe
Cc000H COBOKYITHOCTh TICHXHYECKHX SIBIICHUH M IIPOIIECCOB, JICHKAIIHX
BHE cepbl pa3yMa, HEOCO3HABAEMBIX W HETIOMIAIOIINXCS CO3HATEIEHOMY
BOJICBOMY KOHTPOJIO. becco3HaTenpbHOE TPOSBISIETCS B OIIYIICHHUSIX U
UMITYyJILCUBHBIX JIEHCTBHSX, KOTJAa YEIIOBEK HE OTHAeT cebe oTdeTra B
MTOCIIEACTBUSAX CBOMX ITOCTYITKOB. Kpome TOTo, OHO Take MPOSIBIIIETCS B
nHpOpMAITUH, KOTOpas HaKaIDIMBAeTCSI B TEUCHHWE BCEH JKHU3HU B
Ka4ecTBE OMBITA M OCEIAeT B MaMATH. becco3naTenpbHOE 0OHAPYKUBAET
ce0s1 B BHJIE CHOBUACHHH, MOJYTHITHOTHUECKHUX COCTOSHHH, OrOBOPOK,
OIMCOK, OIINOOYHBIX JeHCTBUM U T.1. IMeHHO 10 3TUM (haKTaM MOXKHO
CYJIHTB O MPUPOJIE, COACPKAHUH U PYHKIHIAX 0€CCO3HATEIHHOTIO.

Becco3narensHOE OTIIMYAETCS OT CO3HAHHS TEM, YTO OTpaykacMas UM
pEaIbHOCTD CIIMBACTCS C IEPSIKUBAHUAMHU CyOBbEKTa, €r0 OTHOIICHHEM K
mupy. Ilosromy B Oecco3HaTeIbHOM HEBO3MOXKHBI IPOH3BOJLHBIN
KOHTPOJIb OCYIIECTBISIEMbIX CYOBEKTOM JCHCTBHH M OIIGHKA HMX
pE3yIbTaTOB.
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Opnaxo, mo MueHHI0 Dpeiina, Oecco3HaTENbHOE UMEET OMOJOTHYECKYIO
npupoay. Ero rnaBHas (QyHKIMS — OXpaHUTEIbHAs, MOCKOJIbKY
Oecco3HaTeNIbHOE YMEHBIIAET HArpy3Ky Ha CO3HAaHHE CO CTOPOHBI
HCraTUBHBIX nu TATOCTHBIX Hepe)KHBaHHfI. ECCCO?)HaTCHI)HOC
CTPYKTYPUPOBAHO B BHUJE KOMILJIEKCOB — YCTOWYMBBIX MCUXUYECKUX
COCTOHHHﬁ, BbI3BaHHBIX OIIPCACICHHBIMU ICPC)KUBAHUAMU. KOMHHCKCBI
(OPMHUPYIOTCSL TIOZ, BIHSHUEM PAa3IMYHBIX JIMYHBIX (DAaKTOPOB H
00CTOSITEILCTB  JKM3HU, 3aTeM OHH BBITECHAIOTCS B chepy
0eCcCco3HATENHHOTO M MOTYT CTATh IIPUYMHOM IICUXMYECKHUX 3a00JIeBaHuiA.

W, HaKOHELT, CYIIECTBYET CEEpXCOHAHIE, WA TBOPYESCKAsT MHTYHIIUS, —
MEPBOHAYANBHBI  JTall TBOPYECTBA, HE KOHTPOIUPYEMBIA HHU
co3HaHueM, HH Bosieli. OHO oOecneyuMBaeT BBIABIKEHHE U
000CHOBaHHE THUIIOTE3, TOWCKOBYIO MEATENLHOCTh dYeloBeka. Takas
aKTMBHOCTH BO3HHMKAET B IIPOIECCE B3AUMOIEHCTBUS JTMYHOCTH C MUPOM
KYJAbTYPHBIX IIEHHOCTEH, HAKOIUICHHBIM OIIBITOM YEIOBEUESCTBA, W3
KOTOPOTO  HEOCO3HAHHO  BBIJEIIIOTCS  CPEACTBA WM  CBSI3H,
CITIOCOOCTBYIONIHE PEIICHUIO TBOPUYECKUX TTPOOIIEM.

Oco0boe 3HaucHHE OIS YeITOBeKa UMEIOT CO3HAaHUE U OecCO3HATeIbHOE.
Pazsuars Mexay HUIMU HOCST MPHHIMITHATIBHBIA XapaKTep U JIHIIb B3SThIC
BMECTE OHHM OO0ECHEUMBAIOT UYEJOBEKY BO3MOXKHOCTb  aJICKBATHO
BOCIIPUHMMATh M TIOHMMAaTh JICHCTBHTCIBLHOCTh. Pa3muuus MEKIY
CO3HATENbHBIM M 0ECCO3HATEIBHBIM MOYKHO IPEICTABHTH B CIICHYIOIIEM
Buze (tadm. 13.1).

Tabmma 13.1

Cosnamenvhoe

beccosznamenvnoe

AOCTpaKTHOE, KOHIICTITYaTbHOE

KonkpetHoe, 06pa3HO-BU3yaIbHOE

DopManbHO-JIOTUYECKOE

HedopmansHas noruka

BepbanpHoe

HegepbansHoe (0O6pa3Hoe)

CHMBOJIMYECKOE

Hxonndgeckoe

CHHTaKCHUYECKas CBI3aHHOCTh

CBoOoza KOMOMHAIMP 3HAKOB U
00pazoB

BropHdHbIe MBICTHTEBHBIE POLIECCHI

[epBUYHBIE MBICTUTEIBHBIE TIPOLIECCH

PamumonansHOE

HppanmonansHoe

HHTEHITMOHATHPHOE MBIIIIICHHE

CHoBuzieHus], (paHTa3WH,
TaJUTIOITUHALI Y

dopmanuzanus

WnTynuus

Hayunas cucremaruzanus

Mudosormdeckas CCTeMaTH3aIs

ITocnemoBaTeIbHOCTD

OIHOBpEMEHHOCTD

JuckperHocTs

KontunyansHOCTH
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CTpykTypa cCO3HaHus

B coBpeMeHHON Hayke CyIIECTBYIOT pa3jM4YHbIE OIKCAHUS
CTPYKTYpPBI CO3HaHWSI W COCTaBISIONIMX €ro 3JIEMEHTOB. Yarie Bcero
3TO 3aBUCHUT OT MHPOBO33PEHUECKHX MTPEITIOYTEHNI NCCIIeTOBATENS U TEX
3aJa4, KOTOPbIE OH CTPEMMTCSI pEUIUThb. Tak, HalpUMEpP, U3BECTHBIN
¢unocod A. I'. CniupkuH nipeasiaraet BbIJICNATh B CTPYKTYPE CO3HAHUSI
Tpu OCHOBHblE cdepbl: 1) KOTHUTHBHYIO (TO3HaBaTeNbHYIO), 2)
SMOIIMOHATILHYIO U 3) BOJICBYIO.

ConmepkaHue KOSHUMUBHOU C(hepbl  COCTABISIIOT — O3HABATEIIBHBIC
CMOCOOHOCTH, MHTEIUICKTYaJIbHbIE TIPOLECCHl IONYyYEHUs] 3HAHUH U
pe3ynbTaThl MO3HABATEIBHOW JAESTEIHHOCTH, T.€. CaMW 3HAHUS.
TpaguIioHHO B CTPYKTYpe CO3HaHHSA BBIACTSIOT JBE OCHOBHBIC
MO3HABaTEeNbHBIE  CIIOCOOHOCTH ~ YeJOBeKa:  PAlMOHANBHYI0 |
CEHCHUTHBHYIO. PalmoHambpHas mO3HaBaTeNbHAas CIHOCOOHOCTh — 3TO
CIIOCOOHOCTh dYeNTOBeKa K (OPMHUPOBAHUIO TIOHATHH, CYXICHHA U
YMOBaKIIOUEHUH, MMEHHO OHAa CYMTAaeTCsl BeIyllled B KOTHUTHUBHOMN
cdepe. CeHCUTHBHAS MO3HABATENIBHASL CIIOCOOHOCTH — 3TO CIIOCOOHOCTH
K OLIYILIEHHUAM, TPEACTABICHUAM U BOCIPHUSATHIO, KOTOPbIE BBICTYNAIOT
OCHOBOM [Isl palMOHaJbHBIX 3HaHWH. IloMumMo wuHTEmIEekTa W
CCHCUTHBHOW CIIOCOOHOCTH, B TIO3HABATENBHYIO cdepy BXOAAT
BHUMaHue M naMiaTh. [lamaTe obOecmedynBaeT eOMHCTBO  BCEX
CO3HATENbHBIX  DJIEMEHTOB, a BHHMMaHUE€ [JaeT BO3MOXHOCTb
KOHIIEHTPUPOBATHCS HAa KAKOM-TO ONPEAeTICHHOM 00bekTe. BHnManne —
3TO COCPEIOTOYEHHOCTH, n30HUpaTenpHas MO3HaBaTeIbHAS
HAIpaBIIEHHOCTh CO3HAHWS, HAIleJIeHHAsh Ha ONPEICICHHBIA OOBEKT,
3HAYMMBIN B HACTOSIIIIEE BPEMSL.

IlamsTh — 9TO CIMOCOOHOCTP MO3ra 3allOMHHATH, XPAaHHUTh H
BOCTIPOM3BOJUTH TIONyYeHHYI0O HWH(QOPMAIMIO O TMPOIISIIIAX paHee
COOBITHSX, SBJICHUSX W (akrax. Pa3muuaroT Tpu BUAa TAMATH:
MTHOBEHHYIO, JJIAIIYIOCS HECKOJIBKO CEeKYHJ, KPaTKOBPEMEHHYIO (I0
JIBYX—TpeX JHEH) U TONTOBPEMEHHYIO (10 KOHIIA )KM3HHU 4elloBeka). B
OCHOBE MAMSTH JICKUT IUPKYJISILHSI HEPBHBIX UMITYJIECOB 110 3aMKHYTHIM
HEHUPOHHBIM LIETISIM, KOTOPBIE BBI3BIBAIOT B HUX PA3JIUUHBIC CTPYKTYpPHBIC
M3MEHEHUs], BO3HUKAIOIINE Ha OCHOBE 3JIEKTPOXMMHUYECKUX MPOLIECCOB
BO30OyXkaeHus . Kpome Toro, pa3nmmyaroT 3pUTEIbHBIA, CIYXOBOH,
OCsI3aTeNbHBIA BHUABI TAMSITH, B 3aBHCHMOCTH OT TOTO, Kakoil u3
aHAJIM3aTOPOB UTPAET B ITOM IPOIIECCE TIABHYIO POJIb.

Ha ocHoBe wHTemIeKkTa, CIOCOOHOCTH K OIIYIICHUSM W TaMSTH
(bopMHPYIOTCSI UYyBCTBEHHBIE W TIOHATHHHBIE OOpa3bl, KOTOPBIE H
COCTaBJISIIOT CO/Iep)KaHre KOTHUTHBHOMN Cephbl.

OrpomMHy10 pojib B CTPYKType€ CO3HAHUS WIPAlOT dmMoyuu — BCE
MOJIOKUTENLHBIE M OTPUIIATEIbHBIEC PEAKIIMH YeJIOBEKAa Ha BO3/ACUCTBUE
BHEIIHUX M BHYTPEHHUX pa3ApakuTeNe, MMEIOIINE BBIPAKECHHYIO
CYOBEKTUBHYIO OKPacKy M OXBaTBIBAIOLIME BCE BHIBI YYBCTB, CpeAd
KOTOPBIX
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Han0OoJIee N3BECTHBIMU SIBJISIFOTCS TPEBOT'a, OO0JIb, YAOBOJIBCTBUE, PATIOCTh
U Jap. DMOLMOHAIbHas cdepa CO3HAHUS MpPEICTaBIIsIeT coboil chepy
MOTPEOHOCTEH, HMHTEPECOB M LEJeH. DJeMEHTaMH SMOLMOHAILHOM
chepbl BeICTyMarOT: a(deKThl, 3JIEMEHTAPHBIE 3MOIMH, CBA3aHHBIE C
CEHCOPHBIMH PEAaKIUAMH, W 4YyBCTBa. Bce O3TH  pa3HOMOPSIIKOBEHIC
SIBIICHUST O0OBETUHSIOTCS OJTHUM TIOHATHEM — «3MOITHID. DMOINSI — 3TO
OTpaKCHHE CHTyallud B (¢GopMe TICHXHYCCKOTO TEepS)KUBAHUA U
OIICHOYHOTO OTHOIIIEHUS K Hel. DMOIMOHAIbHAS chepa CO3HAHUS TaKkKe
y9acTBYeT B IIO3HABATEILHOM IIPOIIECCE, TOBBIIAS WIIM CHIDKAS €ro
3(h(PEKTUBHOCTD.

Bonesas cghepa co3Hanus TpeACTaBlICHA MOTHBAaMH, WHTEPECAaMH U
MOTPeOHOCTAMU B EIMHCTBE CO CIIOCOOHOCTBIO JIOCTHTaTh LIEJIH.
I'maBHBIN 351eMEHT 3TOH Cepbl — BOJIA, T.C. CIIOCOOHOCTh YEIIOBEKA K
JIOCTHYKCHHIO ITOCTABJICHHBIX IEJICH.

Wtak, co3HaHWe TpeACTaBIICT COOOM YPE3BBIYAMHO CIOXKHOC
MICUXWYIECKOE SBJICHHE. B HEM BBIIEISIIOT TIPOIECCHl BHUMAHMSA,
BOCTIpUATHS W TIepepaOdOTKH WH(OPMAIUH, MPOIECCHl 3allOMUHAHUS U
aKkTyanu3anuu  WHQOpMaIuy, MBIIUICHHe, a TakkKe TBOPYCCKHE
MIPOIIECCHI CO3MaHMs HOBOM HH(MOpMAauu. B pe3ymbTaTe STHX IIPOIECCOB
B CO3HAHHMH HAKAIUTMBAIOTCS OIBIT M 3HAHWSA, (POPMHUPYETCS OTHOIIICHHE K
OKpYKaroIeMy MHPY | K cebe, 0CO3HAIOTCS CBOM BO3MOKHOCTH.

C MOMOIIEI0 OPTaHOB YYBCTB MBI BOCIIPHHUMAECM OKPYKAIOIIHA MUD
U GOpMHPYEM TMPEICTABICHUE O HEM, & C TOMOIIBI0 MBIIUICHUS
pacKpbiBagM  CYIIHOCTh  HM3y4aeMbIX  OOBCKTOB.  MBEIILICHUE
MPEJCTaBISACT COOON aKTHBHOE OTPaXCHUE OOBEKTUBHOIO MHUpA B
MOHATHUSAX, CYXKICHUAX, MOJEIAX, TCOPUAX, KOHICIIUIX, B PEe3yIbTaTe
Yero JOMOIHUTEILHO K MHPY pEalbHOMY BO3HHKACT HMICATbHBIA MUD,
SIBILTIONTUICS  OTPOKEHHEM peadbHOrO0 MHpa B HaIleM CO3HAHHH.
MpIieHre JOTOTHAET YyBCTBEHHOE BOCIPHUSATHE BBIICICHHAEM OOIIETO
U CYIIECTBEHHOTO, TE€M, YTO HEIOCTYITHO I HEIOCPEICTBCHHOTO
BOCTIPHSTHS OpraHaMH YyBCTB.

MpIieHrne — 3TO HENPEPHIBHBIA JMAIOr MEXIy CO3HaHWEM |
OeccozHaTeNbHBIM.  becco3HaTeNbHOE  TMOJACKA3bIBACT  CO3HAHUIO
pa3iMuYHbIe BapUaHTHI MOBEIACHHS M ACITEILHOCTH, HAlpaBJICHHBIC Ha
pellicHHEe aKTyaJbHBIX JJIS YeoBeka nmpoonem. Eciu B 6ecco3HarenbHOM
HET BapUAHTOB PEIICHUS WM OTCYTCTBYET Hy)KHAs HH(POPMAIIHS, TO STOT
MOCTOSTHHO MITYIIUH JUAJIOT HapyliaeTcs. B pe3ynbraTe Mbl HCIBITHIBACM
YyBCTBO OECIIOKOWCTBA M TPEBOTH, IEepepacTamlee B CTpax. Tak
(dhopMupyeTcs CTpecc Kak OTBET OpraHu3Ma Ha HH(MOpPMAaIOHHBIC HIIA
OMOIMOHANILHEIE TIEPETPY3KH.

OcHOBHOI (OpMON MBINUICHUS SBISIETCS MBICTL, KOTOpas MOXKET
CyIIECTBOBATh B CaMBIX Pa3HBIX OOJMWKAX — B BHIE TOHATHSI WIH
00paza. Ho 00IBIIMHCTBO MBICIICH COCTOHUT M3 COYETaHHs 00pa3oB, CIIOB
1 oHATHH. OTIENINUTE UX IPYT OT Apyra ObIBaeT HEBO3MOIKHO.

Kpynable ycmexw B W3YyYCHWH MBIIUICHUS OBLUTM JTOCTHTHYTHI B
paMKax Heipohusnoaoruu. Tak, yaanoch yCTAHOBUTD, YTO MBICIIUM MbI
B
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OCHOBHOM C TIOMOIIBIO MEPEHEro Mo3ra, 3aHuMaroriero 85% ooriero
o0beMa MO3ra W pa3/ielieHHOrO Ha JBa MOJyIIapHs — JIEBOE U TPaBoE,
COC/IMHEHHBIX IyYKOM HEPBHBIX BOJIOKOH (MO30JIMCTOE Teno). MIMeHHO
MepeHANA MO3T TIO3BOJISIET HAM pa3iuyaTh YHCIA, TOHUMATh S3BIK,
TTOJIE30BAThCS JIOTUKOW, IPUHUMATD PEIIeHHsI, HACTAXKIAThCS My3BbIKOH
W OIepupoBarb aOCTpPaKTHBIMH TOHATHUSMH. 15% oObemMa Mo3ra
COCTAaBIISIFOT MO3KE€YOK UM CTBOJI MO3ra. MO3KEUOK YIpaBIseT
paBHOBECHEM TeJla, a CTBOJI OTBEYAET 3a MOJIepKaHue cepaeOneHns u
JIBIXaHUSI.

KpynHeiM pocTikeHHeM HEHpO(U3HOIOIMH CTal0 OTKPBITHE U
n3yueHne (yHKIMOHAIBHOW aCHMMETPUU TOJIOBHOTO Mo3ra. Panee ObLIO
OTMEYEHO, 4YTO JIEBOE MOJyIIapue OTBEYaeT B OCHOBHOM 3a peub,
MaTeMaTHYECKUE CIOCOOHOCTH, JIOTMYECKOE MBIIUICHUE U TPUHSATHE
pemenuii. [IpaBoe mosymapue oOecrieYrBaeT BOCHPHUATHE PUTMA U
1IBETa, MY3bIKU U JKUBOIHCH, Pa0OTy BOOOpaKeHUs U (DaHTa3MH, a TaKKe
OpPHEHTAITUIO B TIPOCTPAHCTRE.

«JleBononymapHoe»  MBINIICHUE  SBISETCS  JUCKPETHBIM U
AHAJIMTUYECKUM, TIOCKOJBKY C €ro ITIOMOIIBIO OCYIIECTBIIETCS DAL
MOCJIEI0BATEBHBIX OTEpaInii, 00ECTIeUYNBAOIINX HEMPOTHBOPEUHUBEII
aHaM3 TIPEIMETOB W SIBJICHWH MO OIpPEACICHHOMY YHCIy TPU3HAKOB.
braromaps atomy dbopmupyeTcst BHyTpEHHE HENPOTHBOPEYNBAs KapTHHA
MHpa, KOTOPYIO MOXKHO 3aKPEITUTh U OTHO3HAYHO BHIPA3UTh B CJIOBAX WU
JPYTUX YCIOBHBIX 3HAKaX.

«[IpaBomosmytapHoe» MBIIIIICHHE co3aaer BO3MOKHOCTB
OJTHOMOMEHTHOTO OTPa)KEHHS W BOCIIPUSATHS MHOIOYMCIICHHBIX CBOWCTB
00BeKTa B HMX B3aUMOCBSI3M JPYI C JIPYTOM M BO B3aUMOJICHCTBHU CO
CBOMCTBaMH JIpyrHX OOBEKTOB, YTO 0OECIICUMBACT IIEJIOCTHOCTh BOCHPHSTHS
Bcero oObekTa. bmaromaps sTomy 00pa3sl MpUOOpETalOT CBOWCTBO
MHOTO3HaYHOCTH, JIeXKallleeé B OCHOBE TBOPYECTBA, C OIHOW CTOPOHBI, HO
TIPETATCTBYIONIEE WX JIOTHYECKOMY YIIOPSIOYMBAHMIO W OCO3HAHHIO, C
JIPYroil CTOPOHBI.

OyHKIMOHAJIBHBIE PAa3M4Ms JIEBOTO M TPABOr0  MOJyIIapuit
TOJIOBHOT'O MO3Ta Mpe/ICTaBIeHBI B Ta0. 13.2.

TaOumuma 13.2
Jlegoe nonywapue Ilpasoe nonywapue
1 2
VYcraHoBneHue XpoHonoruueckoro  |®dukcanms TEKymero BPEMCEHH,
nopsiIKa CHHXPOHHOTO C (PU3MYECKUM BpEMEHEM
UreHne KapT U CXeM OpueHTanus Ha MECTHOCTH U B
KOHKPETHOM MPOCTPAHCTBE

Hedopmaryst BpeMeHHO# mikanbl | CHHXpOHH3AIUS OHOPUTMOB C BHEITHIMU
(pactsikKa U c)KaTue) UUKIMYECKUMHU MPOLIeCCaMu
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Oxonyarue maon. 13.2

1 2
3anoMHHAaHUE UMEH Y3HaBaHue U1
3anoMuHaHUE CIIOB 3anomuHaHKEe 00pa30B
Diidoprueckoe BUIEHNE MUpa Bupnenue mupa 5MOLIMOHATIBHO-MPauyHOE
PeueBast akTHBHOCTB, Bocnpusitue 3MoLMOHANBHOTO
YYBCTBUTEJILHOCTb K 3ByKaMm COCTOSIHUS JIFO/IEH, MHTOHALMH
Bocnpustue neranei [enoctHOE, 00pa3HOE BOCTIPUATHE

B HOpMme oba momymiapus (pyHKIMOHHPYIOT BO B3aMMOCBS3U. Mx
COTJIaCOBaHHAS JCATCILHOCTh OOCCIICUMBACT TIOJMYYCHHUE aJICKBAaTHOM
HETIPOTUBOPCUYHMBON KapTWHBI Mupa. [Ipy 3TOM TmpaBoe MOJyIIapue
00pa3HBIMH CPEJICTBAMH CO3/IACT IIEJIOCTHOE MPE/ICTABIICHUE O CUTYaIlHH, a
JICBOC TIOJyIIApUE AaHAIM3UPYET €€ JIOTHYCCKUMH aHATUTUYCCKIMU
Cpe/ICTBaMHU.

Opnako B mporiecce Mpo(eCCUOHANBHON ACITCILHOCTH 4YeIOBEKa
u3-3a TPeoONiafiaHusl B HEW 3a7ady TOTO WM HMHOTO THUIA MOXKET
chopMHUpOBaThCS JOMUHAHTHOE, BeAyllee Tmoidymapue. B Takoi
CUTyallud JOMHMHAHTHOE IIOJyIIapHe HE IO3BOSIET BKIIOYHUTHCS B
MBIIIJICHWE JAPYTOMY TMOJYIIapHI0, OTKIIOYas €ro, IbITAasCh PEIINTh
mpo0jieMy J1000ro THIIA TOJBKO CBOMMH CPEACTBaMH. Tak, YeloBeK C
JIOMHHAHTHBIM JICBBIM IIOJyIIAPHEM MOKET yTPATHTh OPHEHTALIUIO B
CJI0KHOUM 00pa3HOM CHTyallid H3-3a TOT0, YTO JIOTMYECKHH aImapar
HAYMHACT  AHAJU3UPOBATh  IMPOU3BOJBHO  BBIOPAHHBIH,  OOBIYHO
MaJIOCYIIECTBEHHBIN (hparMeHT JaHHOW CHUTyaluu. A 4elloBeK ¢
JIOMUHAHTHBIM IIPaBBIM IOJIIIAPUEM YacTO HE MOXKET PEIIUTh IPOCTON
JIOTUYECKOM 3aJadyd. ITO TaK Ha3bIBACMBIH oghghexm namepanvtoco
(boxoeoco) mopmosicenus. Tlosromy HamOomee 3((OEKTHBHBIM SBISCTCS
JIBYXIIOJIyILIIAPHOE MBIIIIICHHE, B KOTOPOM JIEBOE€ W IIPaBOE IMOJIyILAPHUS
MO3ra B3aMHO JIOTIONHSIOT JIPYT JPYTra.

Takoe e B3aMMOJIOIOJHEHHE XapaKTePHO W U CTUIICH MBIIUICHHUS
JIFO/IeH, BBIMTOJIHSIOIINX B OOIIECTBE JBE BaXKHEHIIIME POJICBBIC (DYHKIIAH —
MY)KYHH M JKEHIIUH. MEXAy MX ICHXHMKOH CYIIECTBYIOT CYIIECTBCHHBIC
pasiMuus, CBA3aHHBIE C TEM, UYTO ICHXHKAa MY)KUYMH OPHEHTHpPOBaHAa Ha
pa3BUTHE BHJA, a IICHXUKA JKCHIIMH — Ha €ro coxpaHeHue. Pasnnuus B
MICUXUKE MY)XUMH W OKEHIOUH MOTyT OBITh OTPaXCHBI B (opMme
CpaBHUTENBHOH Tabmuubl (Tadm. 13.3).

Tab6mma 13.3

Myasxrcuunsi Kenwunol
1 2

Bonpwast ponb B CcTaHOBNCHHH |Bosbluast posib B BOCIPOU3BO/ICTBE
HOBOTI'O
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Oxonyarue maon. 13.3

1

2

Bonpmas POJIb B UBMCHCHNH CPEbI

COXpaHeHI/IC U IIOAJACPIKaHUE Oovara

Bombimas «HOpMa pCakuum»

Menbmas «HOpMa peakumn»

Bonee mormdnsr u a6CTpaKTHLI

Bbonee WHTYWUTUBHBI 1 KOHKPETHBI

bonee panrOHAaJIbHBI Bonee smonmonasHbI 1 YYBCTBUTCJIbHBI

Boree cniocoOHb! Ha cBepxycniisi | bostee ycTOHYMBBI M BBIHOCIIMBBI

Bonee xecTkas rcuxmka Bonee nabunpHast ICUXKUKa

Bonbliast posib B COXpaHEHHH U Niepeade
nHdopmannu

Bonbiias pons B reHepanuu
nHdopmannu

Bousiee BbicOKUI TBOpUYECKUI
TIOTEHLUAT

Bonpmas KOHCEPBAaTUBHOCTH

OMomnny, MBIIUIEHHE, TaMATh U BHUMAaHHE B CBOEH COBOKYITHOCTH
COCTaBISIIOT unmesiekm (0T nat. intellectus — moHMMaHuWe, pacCyaoK)
YeloBeKa, T.e. CIIOCOOHOCTh MBICIUTh M palMOHATBHO TO3HABATh
JICHCTBUTEILHOCTb.

Bo3HukHOBeHWE ~ WHTEIEKTa  SBISAETCS ~ €CTECTBEHHBIM |
3aKOHOMEPHBIM 3TallOM Pa3BUTHUS W BO3HWKHOBEHHS JKM3HU Ha 3emIle.
Kak mokasbpIBatoT JaHHBIE STOJIOTHH, KHUBOTHBIE YacTO NEMOHCTPHUPYIOT
pasymHble (OPMBI TIOBEACHUS, OIHAKO HYEOBEYECKHH WHTEIJICKT
MIPUHIAITHAEHO OTJIMIAETCS OT «pa3yMay KUBOTHBIX. UenoBek criocobeH
MBICTTUTh a0CTPakTHO, (OPMHPOBATH OOIIHME MOHATHI — HE TOJBKO
a0CTpaKIWy, HO M HWJIealTU3aliy, CTPOUTh CYXKICHUS U YMO3aKIIOUCHHUS.
OTO TO3BOJNSET 4YEIOBEKY OTPBIBAThCSI B CBOSM MBINUICHHH OT
peanbHOCTH, CO3/aBas MACAIBHBIA MHp CBOEro co3HaHusa. Ho
BRKHCHIIUM  OTJIMYUEM  YCJIOBCUYECKOTO  HMHTEIUICKTa  SIBIISACTCS
CHOCOOHOCTD K pedieKkcuu, T.. YMEHHE BHIECTh ce0sl CO CTOPOHBI —
U3y4yaTh HE TOJIBKO OKPYKAIOIIMKA MHP, HO M caMoro ce0s B 3ToM mupe. B
3TOM  3aKJIIOYaeTcsi CYIIHOCTh CaMOCO3HaHWA. TakuM  obOpaszom,
MBIIIJICHWE YeJIOBeKa, OONaaroIiero HWHTEJIEKTOM, CTAHOBUTCS HE
TONBKO  (DM3MONOTHYECKHM, HO W CONHATBHO-HCTOPUIECKIM
(heHOMEHOM.

O4eBHIHO, COBEPIICHCTBOBAHNE MBIIUICHHS KUBOTHBIX IILIO TIO ITyTH
TIPEBPAIICHNST OOBIYHBIX PEe(UIEKCOB B  CIOKHYIO HepedIeKTOpHYIO
cucTeMy 0OpaTHbBIX cBsizeil. [Ipu 3TOM pa3BHBAIMCH CIIOCOOBI aHANIM3a U
OIICHKU TmonydeHHO wuH(opmarmu. JKecTKo 3arporpaMMHUPOBAHHBIN
crocod  JeHCTBUI  3aMeHsJICS THOKMMH — TporpamMmmamu  oTOopa
pallMOHANBHBIX ~ JICHCTBUIA W3 YWCJIA JIOMYCTUMBIX HAa  OCHOBE
HAKOIUICHHOTO OTIBITA.

CraHOBJICHUEC WHTEUICKTA B COBPEMCHHOW HayKe OOBICHIETCS
TEOpUEH CcaMOOpraHU3IUH, COTJIaCHO KOTOpOH 000 >KMBOM
OpTraHu3M
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oOmagaer  OOpaTHBIMH  CBsA3AMH  THma  peJIeKCOB,  KOTOpPBIC
00eCIeYnBalOT MPOCTEHINE (PYHKIIMOHAIBHBIC 3aBUCUMOCTH MEXKITY
«BXOJOM» H «BBIXOJOM» CHCTEMBI, MEXKIY CTHMYJIOM H peaKIHei
opraHu3Ma. OBOJIOIMSA OO0 JKMBOTO CYIIECTBA pa3BHBANIACh
MapaulelbHO  C  Pa3BUTHEM  CHCTEMBI  OOpaTHBIX  CBs3ed |
COMIPOBOXKIAJIACH  TIOCTEIIEHHBIM WX  COBEPIICHCTBOBAaHHEM  H
IpeBpalleHneM  OOBIYHBEIX  peduieKcoB B Oollee  CIIOXKHBIN
HepeJIESKTOPHBIA TUI CBA3ei. IHBIMU CJI0BaMH, B MPOIECCE 3BOJIOLAN
COBEPIIICHCTBOBAJIMICH HE TOJBKO PEIENTOPHI, T.€. CIIOCOOBI PErHCTPAIHN
BHEIIIHEH OOCTAHOBKH, HO W CIOCOOBbI aHajM3a M OLCHKU IOJYYCHHOMN
vHpOpMaIMK. OJTO JaBAJO0 BO3MOXKHOCTH TIOJIy4YaTh MPEICTABICHUS
(poruo3) 00 M3MEHEHUSAX B OOCTAHOBKE, KOTOPBIE MOTJIM IPOU3OUTH B
3aBUCHUMOCTHA OT TOTO, KaK >KHMBOE CYIIECCTBO OYAET pearupoBaTh Ha
MH(POPMAITUIO, TIOCTYIAONIYI0 U3 BHEIIHEro Mupa. B 3TOoM MexaHmsme
VHTEIUICKT YEJIOBEKA TO3BOJISET MPUOOPECTH HEOOXOIMMBIC 3HAHUS, C
ITIOMOIIBI0  KOTOPBIX MOXKHO TIPEACKA3bIBaTh pa3BUTHE COOBITHH B
3aBHCHMOCTH OT ACHCTBHH, IPEATPHUHATHIX UCTOBECKOM.

Tak TOSIBHIICS MHTEIUIEKT KaK CITIOCOOHOCTh MBIIIICHHS TTPEIBUICTD
COOBITHS W PE3YNbTAaThl COOCTBEHHBIX JCHCTBHH, aHATM3UPOBATH H
OIICHWBATh CBOE COCTOSIHHUE M COCTOSTHHE OKPYKAIOIICH CPEIIbl, a TakKe
MIPUHUMATh PEIICHUS Ha OCHOBE JAHHBIX MpeACTaBICHUH. MIMeHHO 3TO
U €CTh CO3HATEIIbHAS JIEATCIIbHOCTb.

Bo3HUKHOBEHHE CO3HAHHUS M MHTEIIEKTa UMENIO OOJNBIIOe 3HAYCHHE
JUTSL JKU3HEACATEIBHOCTH YelIOBEeKa, IMOCKOJIBKY OHH CIENaId YelIoBeKa
CcBOOOIHBIM OT BHEIIHEH Cpepl, HO3BOJHMB €My pa3pabaTbiBaTh ILIAHBI
OyldyllMX TPYIOOBBIX  aKTOB, MPEABHICTh  IOCIEACTBHS  CBOCH
JCSITENBHOCTH, OCYIIECTBIATh, OOyYeHHE MIAAIIuX mokojeHuid. Ho
O00OPOTHOH CTOPOHOM 3TOM CBOOOJBI CTajJ0 TO, YTO OTCYTCTBHE
CHCP KUBAIOIIETO BIMSHUS KOHKPETHBIX CHUTYAITHH HEPEOKO BEIIO PazyM
T10 TIYTH TIPOM3BOJILHBIX W HEOTPAaHNIEHHBIX JOMBICIIOB U (paHTa3uit. 31O
IOCIYKHIIO OCHOBOM MH(OB, pEIUTHid, HCKyCCTBa, HAYKH —
pazHooOpasHeIX cep KyIbTyphl, SBISIOMEHCS YHCTO YeIOBEUECKOMH
criocoOHOCTRI0. KpoMme Toro, MMEHHO pa3yM, BBIIEISS YeJIOBEKa W3
NPUPOIBI,  JIGKHT B  OCHOBE  JUCTAPMOHHHM  YEJIOBEUECCKOIO
cymectBoBanusa. OHa TIPOSABISETCS B TOM, YTO YCIIOBEKY HY)KHBI
HacalbHble OOBEKTHI, ILIEIH, IMOTPEOHOCTH, KOTOPHIM OH MOT ObI ceOs
ITOCBSTHTD U peann3oBath. [Ipu 3ToM popMHpyeTcss MHOMKECTBO HOBBIX,
HECBOMCTBEHHBIX JKUBOTHBIM U  MPHCYIIHX TOJBKO  YeJOBEKY
HOTPeOHOCTEH — B CBA3U C JAPYTMMH JIOJBbMH, B CaMOYTBEP)KIECHUHU,
TIPUBS3aHHOCTSIX, BHYTPEHHEH TIEJIOCTHOCTH, 00HEKTE TTOKJIOHEHHUS U T.I.

13.2. Amouummn YyenoBeka

JIMgHOCTH MOXKET CyIIECTBOBATh TOJIBKO B IOCTOSIHHOM KOHTAaKTE C
OKPY)Ka}OH_Ief;I cpezloﬁ. HO,Z[ BJIMIHUECM CPCAbI MTPOUCXOAUT IMO3HABATCIIb-
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Has JeATeNbHOCTh YeNIOBEKa, peryimpyercs ero moseaeHue. Ocoboe
3HAUEHHUE B DTOHU JACATCIIBHOCTH UMCIOT SMOIIMK YCJIOBEKA, ABJISAIOIIUCCS
TEM BHYTPCHHHUM MCXAaHU3MOM, KOTOprﬁ npeBpamacT BHCHIHHC
pa3OpaXWTeIM B MOTHBBI, CO3MAeT ONTHMAJIbHBIE YCIOBHS  JUIA
TIPUCIIOCOOJICHHSI OpraHM3Ma K OKpYXKarommiel cpeme, oOecrieunBaeT ee
MMO3HAaHWEe W TBOpYECKoe TMpeoOpazoBanue. [loaTtomy cBoeoOpasme
KOKIOW JIMYHOCTH BO MHOTOM OIPEHCIETCS OCOOCHHOCTAMH ee
SMOIMOHATHLHOTO pearnpoBaHusl. Beab MMEHHO OT SMOIMI 3aBHCAT Hallle
OTHOIIICHHE K NPYTHM JIIOISIM M WX TIOCTYITKaM, OIlEHKa COOCTBEHHBIX
neivicteuit. Kpome TOro, 3MoOIMM BIMSIOT HAa (YHKIMKA OpPraHOB H
TKaHEH, a CIeA0BaTeNbHO, U Ha 3/JOPOBLE YEIIOBEKA.

OMOLIMK BBICTYIIAIOT B POJIM PETYJISITOPOB UYEIOBEUESCKOrO OOIICHHS,
BIIMsA Ha BBEIOOp HapaMeTPOB OOIIECHUS M OMNpEACNas €ro CIocoObl U
cpenctea. Ilo cBoeli CyTH SMOLMH — 3TO OOOOIICHHBIC YyBCTBEHHBIC
peakIMyd Ha pa3sHOOOpa3HbIe IO XapaKTepy CHTHAJbI, BJICKYIIHUE 3a
€000 H3MEHEHHS B (PU3HOJIOTHIECKOM COCTOSTHUN OpTraHU3Ma.

B rmcuxonorny 3MOITME OTIPENEIISIOTCS KaK PeakIluyi JeloBeKa HIIH
JKUBOTHBIX Ha BO3ACHCTBHC BHYTPECHHHX WM BHEITHUX pa3IpakKUTEICH,
AMEIONINE SPKO BBIPAKEHHYIO CYOBEKTHBHYIO OIIEHKY M OXBaTHIBAIOIIIHC
BCe BUABI YYBCTB W TEPSKUBAHWHA. OMOIMHM BO3HUKIH B IIpoIlecce
ABOJTIONNN KaK CPEICTBO, TIO3BOJISIONICE KUBBIM CYIIIECTBAM OTIPEACIISATH
OMOJIOTHMUYECKYIO 3HAYMMOCTh COCTOSIHHEM OpraHu3Ma M BHEIIHHX
Bo3aeiicTBuid. [103TOMYy MX MOXKHO CUMTAaTh (POPMOI BHIOBOTO OIIBITA.
OpHeHTHpYSICh Ha OSMOIMH, HWHIUBUA COBEpIIACT HEOOXOIUMBIC
JEHCTBHS, LIEIeco00pa3sHOCTh KOTOPBIX AJIS HEro CaMoro MOXKET OBITh
HescHa. C UX TOMOIIBIO MOXXHO OIIEHHUTh COCTOSHHE OpraHu3Ma
(ycranocts, 00N TIOKa3BIBAIOT €ro HeoOmaromoiyuue). Ho mMoxkHO U
CTUMYJINPOBATh OPTaHW3M Ha HOBBIE NEWCTBHA (CTpax HIH SPOCTh
3aCTaBJISIOT 3a0BITH O OOJH U YCTAIOCTH).

ITo mpu3HaKy MOCTABJICHHOTO YAOBOJILCTBHUS WJIN HEYIOBOJBCTBHS
BCE SMOITUH MOKHO TIOJISTTUTh HAa T P M TPYIIIIBL:

1) mONOKUTENBHBIE OSMOLMH — PafoCTh, OJIAKEHCTBO, JIFOOOBb,
cumriatist. OHU COAEHCTBYIOT YIIPOUECHHIO MTOJIE3HBIX HABBIKOB ¥ JICHCTBHIA
2) oTpHIIaTENIbHBIE 3MOLIMU — TOpe, Mpe3peHHe, HEHABHUCTh, CTBI,

3aBUCTh, paCKasHHUE, PEBHOCTb, Pa30yapoOBaHUE, HUCIYT, TpeBora. OHU
MIOMOTaIOT YKJIOHUTBCS OT BIIMSHUS HEOIaroNpHsITHBIX (haKTOPOB;

3) HeUTpabHBIE TICPSKUBAHUS —  CIOKOWHOE  CO3EpIlaHue,
YIIUBIICHUE, TFOOOIBITCTBO, O€3pa3iiuire, paBHOIYIIHUE.

Cuwnraercsi, 4TO B KHM3HU 4YeJOBEKa MPEOOIaAr0T MOJOKHUTEIILHBIC
sMmorm. Ho demoBeky HyXHBI JFOOBIE SMOIMH, BEOb OHHU CITyXKaT
moOyxaeHneM K aedcTBhio. Ecnim y demoBeka WCYE3HYT AIMOIMU |
OCTaHETCsl JIMIIb TOJNBIM pacyeT, TO YeIOBeK NpeBpaTHTCS B poloTa,
yTpaTtuT Bce dYenmoBedeckoe. be3 aMmommii oH moTepsieT CrocoOHOCTh
pacTH, pa3BUBaThCSI M COBEPIIEHCTBOBATHCS, IIOTEPSIET HHTEPEC K JKU3HU
Y TIPOUCXOIAIIIEMY BOKPYT.
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Pa3snrle BUJIBI 3MOIUMN COITPOBOKIAKOTCS PasIUYHBIMU
(I)I/I3I/IOJ'IOI“ MYCCKUMU U3MCHCHHUSAMU B OPraHu3M€ M COOTBCTCTBYHOIIUMU
MICUXUYECKUMHU MpOosBICHUAMU. Hampumep, npu mnedyanu, CMYIICHUH,
HUCIYyre TIOHMXKAETCSI TOHYC CKEJeTHOM  Myckyiarypbl. [levanb
XapaKTepU3yeTcsl Ca3MOM COCYIOB, UCIYT — PacCCIIa0JIEHUEM TIaIKOH
MYyCKyJaTypbl. | HeB, paiocTh, HETEPIICHHE, HATIPOTHB, COTIPOBOMKIAIOTCS
MOBBINIEHHEM TOHYCa CKEJIETHOW MYCKyJIaTypel, TIpH  PajoCTd
paCIIUPSIOTCS COCYHAbI, TPH THEBE pacCTPaWBaeTCs KOOPIUHAITUS
JBIDKEHHI, YBEIIMIUBAETCS COJIEpyKaHUE caxapa B KPOBH.

Takum 00pa3oM, IMOIIMU MOTYT OBITh Pa3JICJICHBI HA JABE TPYIIIIHL:

1) creHnueckue — TOHHM3HpPYIOIIHE, BO30YyKIaromme (parocThb,
3110CTh, THEB). CUMTAETCS, UTO 3TU AMOIIUU TOTOBST OPraHU3M K aKTHB
HOCTH, MOOWJIU3YIOT €r0 TBOPUYECKUE BO3MOKHOCTH;

2) acTEeHHMYECKUE — TOPMO3SIIHUE, PacCIalbIsIoNIHe YesloBeKa (TOCKa,
TpeBora, OJjaroaymue). OTH 3MOIUH MPEISITCTBYIOT OCYIIECTBICHHIO
LIEJICHAIIPABICHHON CO3HATENBHON A TEIBHOCTH.

W ToT m mpyroif THI SMOINH MOKET OBITh KaK TOJIO0XKHUTECILHBIM, TaK
1 OTpHIAaTeTbHBIM. Bce 3aBHCHT OT TOTO, KaKk OHM BOCTIIPHHHMAIOTCS
CaMHM dYelIOBEKOM, €ro CO3HaHWeM. TakuMm o00pa3zoM, SMOIMOHAIBEHOE
BO30YyXIeHHEe MOOMIM3YET BCE MMEIOIINeECs pe3epBhl opraHmmMa. B atom
COCTOSTHUM HAYMHAIOT 00Jiee TOHKO paboTaTh MHTEUICKTYyaIbHAS cdepa
U maMsTh. B KpoBb MOCTyHaeT 3HAUMUTENHFHOE KOJUYECTBO aJpEHAINHA,
yCHJIUBAeTCsl paboTa Cepjia, IMOBBINIACTCS apTepHaIbHOE JaBIICHUE,
pacTer  Ta3000MEH,  pacCIIUPSIOTCS  OpPOHXM,  yBEIUYHUBACTCS
WHTCHCUBHOCTh OKUCIIUTEIBHBIX W JHEPreTUYECKUX TMPOIIECCOB B
opranmsme. Pe3xo wu3MeHsieTCsl XapakTep JesTeNbHOCTH CKEJIETHBIX
MBIIII], T.€. OHU MOTYT BKJIIOYaThCs B PabOTy OJHOBPEMEHHO, a HE
moovepenHo. Bee 3TH (akThl MO3BOJSIOT CAEIATh BBHIBOJ, YTO IMOIHH
chOpMHUpPOBAIUCH B TpOIECCe  JBOJIONHMKA  KaK  MEXaHHU3M
MIPUCIIOCOOJICHNST K TIOCTOSIHHO M3MCHSIONIEHCS BHEITHEH cpene
oOWTaHMS.

B 3aBucumoctm OT TOrO, C KakMMH MOTPEOHOCTSMH deJIOBEKa
CBSI3aHBI SMOIINH, FIX MOXKHO Pa3/IeTUTh Ha /I B € TPYIIIIBL:

1) Huswue 3moyuy — TOJOM, KX/ U T.]., BOSHUKAOIIIE B CBI3H C
OMONIOrMYECKUMH TIOTPEOHOCTSIMU YEJIOBEKa, €r0 CTPEMJICHUEM BBDKHTH.
Bnaromapst um 4enoBek criocoOeH ObICTPO OIIEHHUTH XapakTep BO3ICHCT
BUS U 2JICKBATHO OTPEarupoBaTh Ha HETO;

2) evicuiue dmoyuu — 3TO COLMATBHBIC, WIA WHTEJUIEKTyaJbHbIC
SMOIINH, BO3HUKAIOUIUE B MPOIECCE MO3HAHUSA JIMYHOCTHIO OKPYKalo
mel neficrButenbHOoCTH. OHU TIOAPA3IEIAIOTCS HA ITUYECKHE M 3CTETH
YeCKHe HMOIMH. JTHYECKHE SMOIUH TPEICTABISIIOT COOON PETyIIsITOPHI
MOBE/ICHUSI YelOBeKa B OOIIECTBE — CTHIA, BHHA, JOJT, OTBETCTBEH
HOCTh, COJIMIAPHOCTB, TATPUOTH3M, HAPYXO0a. DCTETHYECKHE HSMOIHH
OCHOBBIBAIOTCS Ha CIIOCOOHOCTH HEJIOBEKa BOCIPHHHMATH KpPAcoTy M
TapMOHUIO OKpyXkaroriero Mupa. OHH MPEACTaBIAIOT COOO0H OIEHKY Ka-
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KHX-TO MMPEAMETOB WJIN CO6I>ITI/II>1 KaK BO3BBINICHHBIX, IIPEKPACHBIX WJIN
0e300pa3HbBIX, TPArMUECKUX UITH KOMUYCCKHX.

ITo cune MMPOABJICHUA W HANPSXKCHHOCTHU YYBCTB 3MOIMU TaKXKC
MOYKHO Pa3[IeiIUuTh Ha T P U TPYIIIBL:

1) HacTpoeHHe — HESPKOE, OTHOCHTEIFHO YCTOWYHMBOE 3MOLHO
HanbHOE cocTosHKe. [lo cymiecTBY OHO SIBISI€TCS OCHOBHBIM SMOLMO
HAJILHBIM COCTOSIHMEM 4YesioBeka. Ha cosjaHue HACTpOCHUsS BIUSIOT ca
Mble pasHbie (PAKTOPBI: TIOr0/1a, CAMOYYBCTBUE, BOCIIOMIHAHWS, MPOYUTAH
HOE TIMCHMO WJIM KHHUTA, PA3rOBOP C MPOJABIOM U T.JI.;

2) cTpacTh — CHIIBHOE W TIyOOKOE SMOIMOHAILHOE COCTOSHHE,
COXpaHsIoIIeecs JOCTaTOUHO Joiro. Kak mpasuio, oHa moayuHser cebe
OCHOBHYIO HAIpaBJICHHOCTh MBICJICH M MOCTYINKOB 4YenoBeka. OObIYHO
CTpacTh  BO3HMKACT TMpPH  TMOSIBICHUU  KAKUX-TO  JKEJIAHWH,
YIOBIIETBOPEHHE KOTOPHIX CTAHOBHUTCS OYEHb BAXKHBIM JUISI YEJIOBEKA,
MO3TOMY BCE €TI0 MBICIIH M TIOCTYIIKH ITOTYHHSIOTCS CTPACTH;

3) addekTel — KpaTKOBPEMEHHBIE, IPECTbHO SPKUE BCIIBIIIKH,
SMOILMOHANTEHBIE BO30YXJICHHS BBICIICH CcTermeHn (BOCTOPT, THEB,
SIPOCTH, yac). B 3To BpeMs 4eloBeK HE CIIOCOOCH MPHUCITYITUBATHCSI K
roJI0Cy pa3yma M JCHCTBYET TOJIBKO TIOJ| BIUSHUEM 3MOITHMA.

Takum 00pa3oM, SMOIMHM COCTABJISIFOT TOT BHYTPEHHUH MEXaHU3M
BOCIIPHATHUSL SIBJICHUH W TPOIECCOB BHENIHETO MHpPA, MPH YYaCTHH
KOTOPOTO BHEIITHUE Pa3IPAKUTEIU MPESBPAILAIOTCS B MOTHBHI TIOBEICHUS,
CO3/IAIOTCS  ONTHUMAJBLHBIC  YCJIOBUS  JUIsl  TIPUCIIOCOOJICHHUS K
OKpY)KaroIel cpeic 1 HOPMATbHOTO (hYHKIIMOHMPOBAHUS OpPraHu3Ma.
Ortciona BHOJHE MPaBOMEPHO YTBEPIKACHHE, YTO CBOCOOpasye JTMIHOCTH
B 3HAYMTEIILHOH  CTENCHU  OMNpPEACTSICTCS  OCOOCHHOCTSIMU ¢
SMOITMOHATILHOTO PEarupoBaHUsl HA YCJOBUS W OOCTOSTEILCTBA CBOCH
KHU3HH.

13.3. 3popoBbLe, paboTOCNOCOOHOCTbL
M TBOPYECTBO YerioBeka

Kak ormeuanioch BbINIE, AMOIMH CO3JAIOT YEIIOBEKY IUIOXOE U
Xopoliee HACTpoeHUe, GOPMHPYIOT y HErO YyBCTBA TPEBOTH U PaJIOCTH,
OTYASHUS W HACHAXKJCHUS U T.JI. TeM caMblM OHH IOJJICP)KUBAIOT HIIH
MOHIDKAIOT Y YeNOBEKa HMHTEPEC K JKU3HH U OKPYXKAIOIIeMYy MHDY.
OMoIHH, ABISSCH YACTHIO TICHXUYECKOM JISTELHOCTH YeJI0OBEKa, BIUSIOT
Ha €ro 3J0pOBbE, TBOPYECKYIO JESTEILHOCTh W PabdOTOCIIOCOOHOCTS,
KOTOpBIE TEM JIy4Ille U BBIIC, YeM OOJbIIe IMOJIOKUTEIHHBIX SMOINIA
UCIILITHIBAET YelloBeK. [109TOMy cTpeMIieHue K MOJIep KaHuIo y cels U
OKPYKAIOIIUX TOJIOKHUTEIHHOTO 3MOIUOHAIEHOTO COCTOSIHUSL — 3aJI0T
3I0pOBBS, OONPOCTH W CYACThA. IJTO O3HAYACT, UYTO HYEJIOBEK, €r0
3JI0pPOBBE, IMOITHH, TBOPYECTBO M PabOTOCTIOCOOHOCTH MEXITY COOOMH
HEPa3pEIBHO
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CBSI3aHBI M B CBOEM €IMHCTBE 00pa3yloT Ty 0a3y, Ha KOTOPO 3110pOBBIN
YeJIOBEK MOXET paboTaTh U TBOPHTE.

TBopuyecTBO

CoBpeMEHHBI YENOBEK JKUBET W JICHCTBYET, TOOYXIaeMBIH
MHOXECTBOM IMOTPEOHOCTEH CaMOro Pa3sHOTO XapakTepa M COACPKaHWS.
Yactb noTpeOHOCTEH TSl CBOETO YAOBIECTBOPEHHS TPEOYIOT N300pETEHNUS
W CO3[laHUSl HOBBIX MPOAYKTOB, MPEAMETOB, YCJIOBHUI YEIOBEYECKOMN
JKM3HHU, HUKOIrZa paHee HE CYUWCCTBOBABIIMX U HE CO3AaHHBIX
MPUPOJOA. DTa CTOPOHA HYETOBEUYECKOHN >KU3HEACSTEIHHOCTU TMOMyYHIIa
Ha3BaHUE TBOPYECTBA.

Bnarogapss TBOpuecTBY UenoOBEK BO3BBINIACTCS HaJ  CBOEH
MPUPOIHONH OCHOBOM, TOCKOJNBKY B TBOPYECTBE OH JAEIaeT CBOM MU
Oosiee pa3HOOOpa3HBIM, YIOOHBIM W OE30MACHBIM JJIs KH3HU. B 3TOi
CBSI3M pelIaiollee 3HaueHWE TpHoOpeTaeT BHIPaOOTKAa  HOBBIX
LEHHOCTEH, KOTOpble 00ecleunBalOT YeIOBEKY COXpPaHEHHE 30POBbS U
pabotocniocoOHOCTH.  370pOBbE M YIydllIEHHE JKU3HHU  JIIOAeH
HEBO3MOXKHBI 03 TBOpUYeCTBA — HEMpEKpallalouerocs mpouecca
BO3BBIIICHUS YEJIOBEKA HaJl MOPOAUBLICH €ro MPUPOIOM.

TBOpUYecTBO — 3TO IIeNIEHANPABICHHAS JEATEIFHOCTD MO MO3HAHUIO
M CO3aHUI0 Ka4deCTBEHHO HOBOTO, HEHW3BECTHOTO 1O CHX TIOp B
MaTepHaAILHON U TyXOBHOU chepax KyIbTYpPHI.

OpHaKo CTeNneHb HOBH3HBI TMPOAYKTOB TBOPYECKOW IESTEIHHOCTH
YeJoBeKa MOXKET 3HAYMTENBHO paszinndarhea. He ciemyer cumrarb, 9TO
TBOPYECTBO — 3TO TOJBKO COBEPIIEHHE BEJMKHUX OTKPHITHH B HAayKe U
TEXHUKE WM CO3JMaHHWE IIEAeBPOB HCKyccTBA. Kakmplii demoBek
VH/IVBUIYyaJIbHO HEMOBTOPUM, HO OH JOJDKEH B CBOEH KHU3HH OCBOHTH
YacTh OOIIEYETIOBEUYECKOr0 OMbITa W 3HaHWW. /s Hero oBianeHWe
9TMMH HaBBIKAMH W 3HAHWSIMH TakKXe SIBIIIETCS TBOPYECKHM
nporieccoM. [loaToMy pemeHre 000 YaCTHOW 3amadd, B pe3yibTare
KOTOPOH TIOSIBIIIETCSA YTO-TO HOBOE XOTS OBl JJIsi TAHHOTO YellOBeKa,
CBSI3aHO C TBOPYECTBOM.

Pazymeercs, HamOoONmbINMIA HWHTEpEC WCCIEAOBATENICH TMpHUBJIEKAaeT
TBOPYECTBO BBICIIUX JOCTIKCHUH. [JIaBHBIM B HEM  SIBISETCS
oOHapyXeHHE caMoil TpoOJieMbl, a 3aTeM W ee pemieHue. He ciydaiino
TOBOPAT, YTO MPaBWIBHO 3aJaHHBIM Bompoc coaepkuT 90% orsera.
BoNbIIMHCTBO KPYIMTHEHIIINX OTKPHITHH B HAYKE U TEXHUKE MOSBUIIUCH KaK
pe3yIbTaThl OTBETOB UMEHHO Ha TAaKHE BOIIPOCHI.

st TBOpYECKOM NEATENbHOCTH OYEHb BaXKHBI TaKHE CBOMCTBA
JIMYHOCTH, KaK BOOOpakeHWE, WHTYHIIUS, YMCTBEHHAs aKTUBHOCTH, a
TaKke CMOCOOHOCTh K CaMOHAONIOACHUIO M caMoolleHKe. Beap 6e3
OCO3HaHUS
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CTPYKTYPBl CBOMX YMEHHH M HABBIKOB, O0a3MPYIOIIHUXCS Ha
OMPCACIICHHOM OIIbITC PCHICHUA TCX WM HMHBIX HpO6HeM, TBOPYECTBO
OyJeT HeBO3MOXKHBIM. Ba)kHO TaKk)ke OTMETHUTD, YTO TBOPUECTBO OOBIYHO
CIIOCOOCTBYET TOBBIIICHUIO HIIM COXPAaHEHHIO CAMOOIICHKH, ITO3TOMY
OHO CTAaHOBHTCS JIMYHOCTHO 3HAYMMBIM IS deloBeKa. | MOKwWiA ywm,
ITyOOKO€ MBIIIICHNE, €r0 BBHICOKAas KPHUTHYHOCTH MOMOTAIOT YeJIOBEKY
TIPE00JIeBaTh MPEMATCTBUS Ha IIyTH PeaIM3aIlii TBOPUYCCTRA.

B coBpemeHHOM HayKe CYIIECTBYET HECKOJIBKO MOJIEICH TBOPUYECKOM
JESITEEHOCTH. B HUX OOBIYHO BBIACISIOT Y€ THI P € OCHOBHBIX 3Tala
TBOPYECKOTO MpoOIlecca:

1) co3HaTenpHOE IPeodpa3oBaHme HH(OPMAIIUH;

2) co3peBaHKe UACH B 0ECCO3HATEILHOM;

3) mepexo ujieH U3 OeCCO3HATEITFHOTO B CO3HAHNUE (03apCHUE, «MHCANT);

4) mpoBepka HUCTUHHOCTH HWJCH, €€ TIOCICAYIOIee CO3HATEIFHOE
pa3BUTHE U (POpPMAIIU3ALIHS.

IlepBbIii W YeTBepTHI STambl MHPEIACTABISIOT COOOH JIOTHYECKUI
MTOVCK | TIpeoOpa3oBaHre HEOOXOIUMON IJIs1 CO3PEBAHHUS WHTYUTHBHOTO
pemenus wHGOpMaIMKM, a TaKKe aHAIM3 STOr0 pelleHus. Bropoit u
TPETHH JTallbl — HPPAHOHAIBHAS JEITCIBHOCTh CO3HAHMA. TaKkuMm
00pa3oM, B TBOPUYECTBE HEPA3pPHIBHO CBSI3AHBI IPOTHBOIOIOKHBIC THIIHI
MBIIIIICHHSL.

Ha nepeom smane, korma WaeT CO3HATEIBHOE TNPEOOpa3OBaHKC
nH(OpMAaIIHK, YETIOBEK BHIOUPACT aKTyalbHYO IS Hero mpobiemy. Yare
BCETo 3TO OBIBACT, KOTJa MOCHJIBHAS Ul HETO 3ajada BAPYr HE HAXOAUT
CBOCTO pelIeHHs. B 3TOH CHUTyaluy YeNOBEK HCIIBITHIBACT TIIYOOKUIA
IICUXOJOTHIECKUNA  JUCKOM(DOPT, BO3HHMKAIOIIUKA H3-32 BO3MOXKHOTO
CHIDKCHHS ~ CAaMOOIICHKH,  HAuyWHAeT  IepeOuparh  BO3MOXKHBEIC
palMOHATBHBIC BapHaHTHl pEIICHHS MPOOJIEMBI, OTOHMpacT (aKThI,
MOTYIITE OKa3aThCsl TOJNEC3HBIMH, a TAaKKe BBIIBISICT IMPOTHBOPEYHS H
mpo0JeMbl, TPeOYIOIIME CBOETO pPElIeHHUsS. Pe3yasTaToM IepBOro 3tara
0OBIYHO SIBJISIETCSI OOJIBIIIOE YMCIIO HEACKBATHBIX PEIICHIH M MHOMXKECTBO
HEPEIICHHBIX TIPOOJIEM.

N3-3a manoi nMHGOPMAIMOHHOW €MKOCTH CO3HAHUS IMOSBUBIIHECS
MIPOMEKYTOUYHBIC TOHATHA M 00pa3bl, XapaKTEPH3YIONIUE OTACIbHBIC
CTOPOHBI pEIlacMOl 3a/lau, BBITECHSIOTCS B Oecco3HarenbHoe. [locie
3TOrO B TBOPYECKOM IIPOLIECCE HAUMHACTCS 8MOpOl 3man, CBSI3aHHBIN C
B3aMMOJICWCTBHEM CO3HATEIBHOIO C OECCO3HATENBHBIM, NPABOTO U
JIEBOTO TIOIyIIapuii Mo3ra. Mger MoliHast akThBaIus 0eCCO3HATEILHOTO,
Ha TIEPBBIX TIOpaX HE [aroImias >KelaeMoro pesynbrara. Ilostomy
HapacTaloT OTPHUIIATEIBHBIE SMOIWH, MOXXET BO3HHUKHYTH CHTYaITHsI
YTPO3BI IS IETIOCTHOCTH JINTHOCTH.

B manHOM ciydae Jydime BCero Ha BPeMS OTKA3aThCS OT PEIICHHS
mpoOJieMbl W TEPEKITIOYUTBhCS Ha pelieHre Apyrux 3amad. Korma
CO3HAaHHME TBOPIIA MEHBIIE BCETO 3aHATO PEIICHUEM MPOOJIEMbI M HE
KOHTPOJIUPYETCS JIMYHOCTBIO (COH, OT/BIX), 4Yallle BCEro MPOHCXOWT
03apeHue — mpemuti man TBOPUECTBA, T.€. HOATOTOBICHHOE HA TIEPBOM
JTarne JeBoe
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(«IorHUeCKOe») IMOJyIIapre MTHOBEHHO PACIO3HAET MOSBIISIONIHICS B
MpaBOM TOJYIIAPHH IPABUIBHBIN 00pa3 — pemrenue mnpobiaemsl. [Ipu
3TOM MTHOBEHHO MCUE€3al0T OTpHIATENIbHBIC SMOIIMH, YYBCTBO TPEBOTH M
OecriokotictBa. OHHM  3aMEHSIOTCS  MOIIMHBIMH  ITOJOXHUTEIIEHBIMHU
SMOIIMSAMH, YEJIOBEK HCIBITHIBACT UYBCTBO HH C YeM HE CPaBHHUMOTO
BOCTOpPra 1 OJIaKEHCTBA.

Ha nocnemneM, yemeepmom, dTare TBOPUSCTBA HAMICHHOE pEIIICHHE
TIEPEBOUTCS B SA3BIKOBYIO (hOpMY, HAYT SKCIIEPUMEHTAILHAS TIPOBEPKa
€r0 UCTHHHOCTH W OOBSCHEHHE IOJIYICHHBIX Pe3yIbTaTOB. DTO OYEHBb
BakHas 4acTh pabOThI, MPHUEM OYEeHb TpymoeMkas. ITosToMy mHCaWT —
Ha4yajo MpOJOJKUTEIILHOTO, HEPEIKO MYUYUTEIILHOTO KPUTHUYECKOTO
aHajn3a, 000CHOBAHUS HAHICHHOIO PEIIICHHS.

Baxueiimein npeAnoCchUTKOM TBOPUYECKOM ACSATEIBLHOCTU SIBISIETCA
MOJIHAsT BHYTPEHHSS CBOOOJAa JUYHOCTH, YMEHHE OTPEIIUTHCS OT
CTEPEOTHUIIOB — THUIM3UPOBAHHBIX IMPOrpaMM JCHCTBHMI M MBICIEH B
CTaHJAPTHBIX CHTYaIUsX, CIIOCOOHOCTH IOCMOTPETh Ha MpodiIeMy C
HEOOBIYHOM CTOPOHBL. TakwMm o00pa3oM, TBOPYECTBO CBSA3aHO C
WHAKOMBICITHEM, a TaKXKe C YMCHHEM TEPIIMMO OTHOCHTHCS K UYKOMY
MHEHHIO, ITyCTh ¥ OTIIMYAIONIEMYCSI OT COOCTBEHHOTO MHEHHS.

CymiecTByeT MHOXECTBO TEXHOJIOTHA PEIICHHS TBOPYECKUX
npobiem. Camas TipocTas U3 HUX W TaBHO M3BECTHAs 3aUKCHPOBAaHA B
M3BECTHOM PYCCKOM MOCIOBHIE: «YTpOo Bedepa MyzapeHee». UToObI
JIeHb OBUT IUIOJAOTBOPHBIM, K HEMY HYXKHO MBICIICHHO IOJATOTOBHTHCS
elnie HakaHyHe: c(opMyaMpoBaTh MpPOOJEMBI, TPEOYIOIIME CBOETO
peIlIeHUs], HAMETHTh BO3MOJKHBIC IyTH HX pelreHus. brarogapst stomy
Halle Oecco3HaTeNbHOE IONYYUT 3aJaHhe, Hal KOTOPBIM OHO OyaeT
paboTaTh BO BpeMs HAIIETO CHA WM OTAbIXa. B pesynbTare yxe yTpoM
MOKHO UMETh JOCTAaTOYHO YETKYIO IIPOrPaMMy JICHCTBHIA.

Pa3zpaboTtanpl Takke pa3IUdHBIC METOIBI KOJUICKTHBHOTO PEIICHHS
TBOpUecKuX mpooseM. IIIHpokoit NM3BECTHOCTRIO CPEIH HUX IOJIB3YETCs
METOII «MO3T'OBOTO IITYypMay», MPH KOTOPOM BMECTE COOMpAIOTCS IBE
TPYIIBI IO — TeHepaTophl Uaeh (JFOOU ¢ 0Opa3HBIM MBIIUIEHUEM) U
aHATUTUKA (JIFOMM C JIOTHYECKUM MBIIIICHHEM). Bemymmii manHo#M
BCTPEYH M3JIaraeT MM IPOoOJIeMy, MOCJIE Yero reHepaTrophbl MpeajararoT
caMble pa3HbIC BAPUAHTHI, @ aHAIUTHKH MX OOCY)KIAIOT. 3aMeuaTeIbHBIM
MIPUMEPOM IPHUMEHEHHS JAHHOTO METOJIa SBJISICTCS TEJICBH3HOHHAS HIpa
«t0? I'me? Kornma?», ydacTHUKH KOTOpPOM BCETO 3a MHUHYTY HAXOJST
OTBETHI HA JOCTATOYHO CIIOKHBIE BOIIPOCHI.

PaGoTocnocobHOCTL
PaborociocoOHOCTE ompenensieTcss Kak CHOCOOHOCTh HMHIUBHIA

BBINIOJIHATH  [IENIECOOOPa3Hyl0 JISSITENIbHOCTh Ha 3aJIAHHOM  yPOBHE
3¢ (HEeKTUBHOCTH B TEUCHHUE OIPEACICHHOTO BPEMECHH.
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PaboTocrocoOHOCTE 4YenoBeKa JEeTEPMUHUPYETCS, TPEKAE BCEro,
WHAWBUAYAJIbHBIMU CBOMCTBaMU JIMYHOCTHU, €€ 3J0POBBEM U CO3MaHUEM
CHCTEMBI YCIIOBUH JUTS TTOJJIEPIKaHUsI TPYIOBOU IEATEIbHOCTH YeJIOBEKa.

OOBIYHO BBIACTAIOT Y € THI p € CTaJANH PabOTOCITIOCOOHOCTH:

1) BpabaTpIBaHE — 3HAKOMCTBO C HOBBIM BHJIOM JIESITEEHOCTH HIIH
BOCCTaHOBJIEHHE UMEFOINXCS HABBIKOB TIOCIIE TIepephIBa B paboTe;

2) onTAMabHAs PabOTOCIIOCOOHOCTE — OTCYTCTBHE (DHU3HUIECKOTO
YTOMJICHUS, TTOJIOKUTEIBHBIM TICUXOJIOTHUECKHA HACTpOH Ha padoTy
CO3MAIOT POBHBIN pPaOOUMiA PUTM, TPH 3ITOM JIOCTUTAETCS BBICOKAs
MMPOU3BOAUTECIIBHOCTL TPy/Ja U COBEPIIACTCA MUHUMAJIBHOC KOJIMYCCTBO
OIIHOOK;

3) HEKOMIIGHCHPYEMOE M KOMIICHCUPYEMOE€ YTOMJIGHHE — OTa
craausi oOBIYHO HACTYHaeT BO BTOPOW MOJIOBHHE paboyero JHS, KOTAa
HaKariuBaeTcs YCTAIOCTh, OATOMY pabouyHii PUTM CHMIKAETCS, YeJIOBEK
coBepIaeT OoJblIee KOJMYECTBO OIIUOOK;

4) KOHEYHBIN «IOPHIB» — OCO3HAHHE TOTO, YTO BBIIOIHEHHE 3a7aqd
ONM3KO0, TIPHIAeT YeJIOBEKY NOMONHUTEIbHBIE CHIIBI, U OH JIEMOHCTPHPYET
OYeHb BBICOKHE MTOKA3aTeNH Ha 3aBEPIIAOIIEM dTalle CBOSH MeITeTbHOCTH.

B 3aBucumoctM OT BHIA JIEATEIBHOCTH, WHIUBHIYaTbHBIX
0COOEHHOCTEH, COCTOSHHS 370POBBSI UEIIOBEKa IMPOMOILKUTENHHOCT U
CTETIeHb BBIPAKEHHOCTH 3THUX CTaaii MOTYT BapbHUpPOBATHCS, MPHYEM
HEKOTOPBIC U3 HUX MOT'YT JIaXKe BBINAAATh.

K BHemmHuM ycnoBusiM pabOTOCIIOCOOHOCTH OTHOCSATCS: CpEACTBa
MPOU3BOJICTBA, OPYAMS TPYAa, YCIOBHA Tpyda. Tak, Hampumep, 4TOObI
BOUTB CaMblii OOBIYHBIN TBO3/b, HY)KEH MOJIOTOK, B OTCYTCTBUE KOTOPOTO
Hamla 3aJaya CTaHeT TPYJHOBBIIOMHUMOHN. Wnum, 3a0uBaHHME TOTO >Ke
CaMoro TBO3[ Ha CHJIBHOM MOPO3€ BBI3OBET PSJ JIOTIOJHHUTEIEHBIX
TPYZHOCTEH, KOTOphIe TOTPEOYIOT OONBINX YCHITUH OT YellOBEKa.

K BHYTpeHHUM pecypcaM paboTOCTIOCOOHOCTH OTHOCSITCS T€ 3HAHHS
¥ HaBBIKA, KOTOPHIMH OOJIaJlaeT HYENOBEK W KOTOPbIE OH MOCTOSHHO
coBepiieHCTByeT. KpoMe Toro, Hy)KHO YUHUTHIBATh CKIIOHHOCTH YeJIOBEKa
K TOMY WIM HWHOMY BHIY [ESITENbHOCTH. Tak, YeJOBEeK, XOpOIIO
CTPaBISAIONIHICS ¢ (DU3UMUECKUMH HArpy3KaMH, MOKET HCIBITHIBATh
Cepbe3Hble  TPYOHOCTH TIPH  OCYIIECTBICHHH  HHTEIUIEKTYaJTbHOM
JICSITEILHOCTH, TPEOYIOIIEH CHeNUaTbHBIX HAaBBIKOB. M, Hao0OpOT,
YeJIOBEK, C Y/JIOBOJILCTBHEM Pa0OTAIONIMN C KHUTaMH, JOKyMEHTAMH U
MOKA3bIBAIOIINI TIPU 3TOM BBICOKYIO CTEIICHb pab0TOCIIOCOOHOCTH, BPSIT
JIM TIPOJICMOHCTPUPYET TaKUE K€ PE3YJIbTaThl MPH (PU3NUECKON padoTe.
[TosToMy B BOIpOoce pabOTOCIIOCOOHOCTH HYKHO YYHTBHIBAThH JKEIAHUE
WA HEXEJIaHWE YEJIOBEKa BBINIOJHATH Ty WIH HHYH paboTy — eciu
YeNIOBeK 3aCTaBIsIeT ce0sl JIeNaTh TO, YTO €My HE HPaBUTCS, HE CIelyeT
OKHIATh BBICOKUX PE3YyILTATOB OT €ro paboTel. I Ha000poT, MroOuMOoi
paboTe yenmoBeK OTHaeT ceOsl IETMKOM, ITOCTHras TPHU 3TOM BBICOKHX
pe3yIbTaTOB M TIOKa3bIBasi BBICOKYIO paboTocmoco0HOCTh. OcolOyro
PaAOCTh TOCTABISET
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TBOpUEcKas paboTa, B KOTOPOH HYEJIOBEK MOXKET peali30BaTh ceOsl.
Pemas TBopueckue 3amaum, XyI0KHHUKY, YUEHbIE, H300pETaTed MOTYT
CyTKaMH pPaboTaThb HaJ WX PEIICHUEM, AEMOHCTPUPYS OYCHb BBICOKYIO
paboTOCIIOCOOHOCTD.

3p0poBbe YenoBeka

Bricokas pabOTOCIIOCOOHOCTh HEBO3MOXHA, €CJIM Yy 4YeJOBEeKa
IJI0X0€ 3/I0pOBbE. TOJIBKO YENIOBEK, 3JI0POBBIN Kak (DU3MYECKH, TaK U
JyXOBHO, MOYET LIEJIUKOM OTAaBaThCs JHOOOMY Jeiy, ObITh TBOPIIOM.
[MosToMy mpoOJieMBbl 37I0POBBSI YEJIOBEKA U €r0 COXPAHCHUs OYCHb
BaXHBI KaK JUJIS OTNENBHOTO YENOBeKa, TaK M IS BCETO OOIIecTBa.
Pemenmem oTtux mpobiem  3aHUMaeTcs ~ MEIWIIMHA, KOTOpas
paspabaTeiBacT HOPMBI OE30TIACHBIX TIPEACIIOB  CONEp)KaHUS B
MTPOM3BOJICTBEHHBIX TIOMEIIEHUSIX TIBUIM, Ta30B, IAPOB, IMOAIEPKAHUS
ONTUMAIIGHBIX TEMIIEPaTyp, BIAKHOCTH, IIIyMa, BHOpAINH, CTETIEHH
MOHHM3HUPYIOIIETO U3TyYeHHs U T.1I.

[IpoGnembl 370pOBbST U OOJIE3HM 4YENOBEeKa OCOOCHHO BaXKHBI
MOTOMY, YTO 3/I0POBBI YEJIIOBEK CBOOOJICH B CBOMX IIOCTYITKaX,
YIIOBJICTBOPEHUH CBOUX MAaTCPUAIILHBIX U JAYXOBHBIX MOTpPeOHOCTEH (B
paMKax TeX BO3MOXXHOCTEH, KOTOpPbhIC TPEAOCTABISIOTCS  EMY
oOmiectBoM). boJie3Hb k€ OrpaHMYMBACT YEJIOBEYCCKYH) CBOOOY,
no0aBisisi K OOIIECTBCHHBIM OTrPaHMUYCHHSM TIOCTYIIKOB 4YellOBEKa
OTpaHWYEHHBIE BO3MOXKHOCTH €ro coOcTBeHHOro Tena. llostomy
OTHOIIICHHWE YeJOBeKa K CBOEMy Tely HE MOXKEeT OBITh MPOCTO
OTHOIICHUEM K HEKOW MPUPOIHOHN, €CTCCTBEHHOM OOBEKTUBHOCTH —
YeJIOBEeK BCTPEYaeTcs ¢ HEOOXOAMMOCTBIO, €€ S3BIKOM M BIAcThio. M
BIIACTh DTa, 3aleyaTiieHHas B TEJIECHON OpraHu3alid dYellOBeKa,
OTIIMYAETCSI 0CO0OM KECTOKOCTHIO W UMIEPATUBHOCTHIO. [IpakTndyeckn
KOKIBIA YENIOBEK HKMEET BO3MOXHOCTh YyOCOUThCI B 3TOM —
JIOCTATOYHO BCIIOMHHTBH OIIYIIICHUE aOCOTIOTHOH OeCrOMOIHOCTH,
KOTOpPOE OXBaThIBACT YEJIOBEKAa, KOTJia OH Tshkeno Ooneer. [loaTomy
MOXKHO CKa3aTh, YTO TEJIECHOCTb BBICTYNAeT KaK TMOTOK >XWU3HHU, KaK
YKU3HE/ICATCIILHOCTh YEJIOBEKA B IIEJIOM. A TEJO SBJISETCS CTAaTHYSCKUM
ACIICKTOM TEJECHOCTH, OT KOTOPOr'O YEJIOBEK HHKAaK W HUKOTJA HE
CMOXeT U30aBUThCA, TIOKA OH JKUBET. Beb 3auatnem denoBek OpocaeTcst
B MOTOK XW3HH IIOMHUMO CBO€il BoJM. MOMEHT CMEpPTH TaKKe
HACTyNaeT He3aBHUCHMO OT »JKeNaHui uyemoBeka. Kaxmas cramgust
BO3PACTHBIX W3MEHEHHUH MPUHYIUTETHFHO BBEPraeT 4ejoBeKa B HOBYIO
KU3HEHHYIO CHUTyalWio. B CcHy yKa3aHHBIX acleKTOB YeIOBEYECKOH
JKU3HU BOIIPOCHI 3/IOPOBBSI UEIIOBEKa TAaKKe HOCAT €CTEeCTBEHHO-
Hay4YHBIA XapakTep M COCTaBISIOT NPEAMET MEIUIIMHBI — HAyKH,
M3y4Yawllell  NpUYUHBl  BO3HUKHOBEHUS  OOJie3HEH  4YelloBeKa,
3aKOHOMEPHOCTH UX Pa3BUTHUSI, METOJIbI UX PACIIO3HABAHUS U JICUCHUS, &
Takke (OPMBI ONTUMAIBHOW OPTraHU3ANUN METUITMHCKOW TMTOMOIIU
HACEJICHUIO.
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B orTeuecTBEHHOM MEOMIIMHCKON HayKe 3I0pPOBbE  4YEJOBEKa
ONpEeNeNIIeTCSl KaK HOPMAJIBHOE IICMXOCOMATUYECKOE COCTOSIHHE U
CMOCOOHOCTh YeNOBEKa ONTUMAIBHO YIOBIIETBOPSATH CBOUM MaTepHabHbIC
Y TyXOBHBIE IIOTPEOHOCTH.

Ono XapaKTepU3yeTCs OMOJIOTHUECKUM TTOTEHITHAIIOM,
(U3UOTOTHIECKUMHI  Pe3epBaMU  KH3HEACATEIHHOCTH, HOPMAITbHBIM
TICUXMYECKUM  COCTOSHHEM W COIHWAJbHBIMH  BO3MOXHOCTSAMH
peann3anyy 4eJI0BEKOM BCEX ero 3aJaTKOB. B 3aBUCHMOCTH OT TOTO, KTO
SBISIETCS. HOCWUTENIeM 3[0pPOBbSl  (UENOBEK, TpYIIa, HaceJeHue,
00ILIECTBO), BBIACTSIOT CIAEAYIOIINE €TO THIIbL:

* UHJIMBUIIyaJIBHOE 3710POBbE (YETIOBEK, TMYHOCTS);

* 37I0POBBE IPYMIIBI (CEMBSL, POGECCHOHANBHASI M BO3PACcTHAS IPyIINa);

* 3710pOBbE HacelIeHHs (MOMYIISIIUOHHOE, OOIIECTBEHHOR).

B cooTBeTcTBMM C THIIOM 3II0POBbS B KaXKIOM OOIICCTBE
BhIpa0OTaHBI TIOKAa3aTelIH, MOCPENICTBOM KOTOPBIX naeTcst
KOJIMYECTBEHHAS M KAYeCTBEHHASI €T0 XapaKTePHUCTHKA.

B coBpemenHolt Hayw4HOW JmTeparype cymiectByeT Oomee 100
OTIpEIeTICHNH TIOHATHS 3I0POBBS, W3 KOTOPHIX TJABHBIM CYUHTAETCS
ompenienieHre BceMupHOW OpraHWM3aliy 3IpaBOOXPAaHEHHS, COTIACHO
KOTOPOMY 37I0POBbE — 3TO OOBEKTHBHOE COCTOSIHHE W CYOBEKTHBHOE
YyBCTBO IIOJTHOTO (DM3WYECKOTO, TICHXHYECKOTO U  COLHAIBLHOTO
koMmdopTa, a He TPOCTO OTCyTcTBHE Oone3neil. [lockonpKy HH OIHO
OIIpeZieNieHHe 3/0POBbSl HE NPHUHATO B KauyeCTBE ATAIOHHOTO, TO O
COCTOSIHUM 3/I0POBbsI YEIOBEKA YUCHBIC U MCIUKHU CYAAT HAa OCHOBAHUHU
O00BEKTUBHBIX JAHHBIX, TIOJYYCHHBIX B PE3yJIbTaTe aHTPOIIOMETPHUYCCKUX,
KIIMHUKO-(DU3UOJIOTU-YECKUX W JIJaDOpaTOpHBIX  HCCIICIOBAHUIA,
COOTHECEHHBIX CO CPEeIHEeCTaTHCTUYCCKMMH TMOKa3aTeNIiMU BO3pacTa
HaceJeHus, MPOodECCHOHANBHON  CTPYKTYpBI M DKOJOTHYECKOTO
COCTOSIHUS JAHHOTO OOIIIECTBA.

Ou3mgecKkoe 370POBRE BO MHOTOM OIPENENIeTCS TeHETUIECKUM
¢akTopom. Taxke OHO 3aBHUCHT OT IICHXHYECKOTO 37I0POBbS, KOTOPOE, B
CBOIO OYepellb, TECHO CBSA3aHO C COIMAIBHBIM OKPY)KEHHEM YEIOBEKa,
ypoBHEM pa3BuTHsA 00mIecTBa. OUeHp BaXXHYIO POJIb HTPAET OTHOIICHHE
YeJoBeKa K COOCTBEHHOMY 3JI0POBBIO, €r0 00pa3 KHU3HU, HAINYWEC WM
OTCYTCTBHE BPEJIHBIX IIPUBBIUCK.

Y KaXIOro 4YejnoBeKa €CTb CBOM PE3epBBl  3I0pPOBBS. ITO
BO3MO)KHOCTU MaKCHUMaJIbHOW pabOTHI OPraHOB HAIIETO TENa — CEpala,
JICTKUX, TIOYEK, MEYCHH U T.I., IPH KOTOPOH OHH COXPAHSIOT CBOU
GyHKIH.,

Ecnu 3m0poBre — 3TO HOpMaITbHAS JKU3HEIESATEIbHOCTh OPraHI3Ma,
BO3MO)KHOCTH  CBOOOZHOTO  BBITIONIHEHHS YEJOBEKOM BCEX CBOMX
00s13aHHOCTEH, a TaK)Ke OCYIIECTBICHHUS €0 WHTEPECOB, TO OOJIE3Hh —
3TO HapyllIeHHE HOPMAIbHON >KU3HENESTEIIbHOCTH OpraHu3Ma, MoTeps
YEJIOBEKOM  CBOEH  CBOOOIBI, UYTO  CBsA3aHO C  TOTepei
MIPUCTIOCOOUTEITBHOM

359



¢byHKIMH U criocoOHOCTEH opraHu3Ma. Yaie Bcero 00ie3Hb CBsi3aHa C
HapyIICHHEM COTJIACOBAaHHOTO TEUEHHSI OOMEHHBIX TIPOIECCOB B
OpraHu3Me. JTH HapYIICHHS MOTYT OBITh KaK KOJMYECTBEHHBIMHU, TaK U
Ka4eCTBEHHBIMH.

Jns nmedeHns Oone3Hel YeNOBEK C JaBHUX TOP CTall NPUMEHSTh
pa3NuYHbIE JIEKAPCTBA, a TAKKe HCIIONB30BaTh Pa3IMIHBIE TPOLETYPHI.
IlepBeie nekapcTBa, UCTIONB30BABIIHECS YEIOBEKOM, UMEITH B OCHOBHOM
pacTUTENBFHOE WM XUBOTHOE MPOUCXOXKIeHHe. Ho mo mepe pazBuTus
HAYK{ M TEXHUKU B KA4ECTBE JISKAPCTB BCE Hallle CTAJId HMCIOIBb30BATHCS
BHOBb CMHTC3MPOBAHHLIC OPIraHUYCCKUC U HCOPTaHUYCCKUC IIPCIiapaThl.
I[OCTyHHOCTI) JICKapCTB IMpUBOAUT K TOMY, UYTO MHOIUEC JIIOU
370YNOTPEONISIOT MMM, TOMNafaloT B HACTOSIIYIO JIEKAPCTBEHHYIO
3aBUCUMOCTb. Pe3ynbTaToOM CTaHOBSTCS IIMPOKO PaclpOCTPaHUBILHECS
JieKapCcTBEHHbIe ajuieprur. Kpome Toro, MHOTHE JieKapcTBa Hapsmy c
TIOJIC3HBIM JICWCTBUEM BBI3BIBAIOT HETAaTUBHBIC MOOOYHBIC 3((EKTHI,
cpenn KOTOPBIX HapyIleHne 0OMEHa BEIeCTB, OCIa0IeHne NMMYHHUTETA,
pocT uYncia TPUOKOBBIX 3aboieBaHWii W T.JA. beCKOHTPOIbHOE
MPUMEHEHNE MHOTHX TMpenaparoB (B TOM dHCIIC, aHTHOMOTHKOB)
MPUBOANT K TPUBBIKAHUIO OpraHM3Ma K HHAM, OH CTaHOBUTCA
HEBOCIIPUUMYHUBBIM K ACUCTBHIO 3THX JIEKAPCTB, TIO3TOMY OONE3Hh HE
JIEYUTCS, a TIEPEXOTUT B XPOHUUECKYIO (hOpMY.

[TosTOoMy nekapcTBa CieAyeT MPUMEHSTH TOJIBKO B CAMOM KpaiHeM
ciydae. [lns  momaepikaHWS  ONTUMAJIBHOTO  CaMOYYBCTBHS  JTydIIC
oOpaTuThCsl K TpUpomHbIM (hakTopam. Bemp uenoBek ¢opmupoBaics
CpelM €CTECTBCHHON MPHUPOJBI M CBA3aH C HEW MHOXKECTBOM HUTEH.
Oxpy>karomas Hac cpefja — Jieca, Mojis, HapKu, PeKH, Pydbd U T.J0. —
COJICP’)KUT MHOXKECTBO JICYCOHBIX CBOMCTB M (DaKTOPOB, KOTOPHIE MOTYT
MMOMOYh HaM JIy4Ille, YeM MHOTHE JIEKapCTBa.

Tak, OmaroTBOopHO IEHCTBYeT Ha 4YeJOBEKa yMepeHHas paboTa Ha
MpUpose — B cafy, Oropojie, Ha moje. Tpyx moBeimaeT 0OMeH BeIecTs,
MOOWIHM3YeT CHJIBI, a TaKkKe CIHOCOOCTBYET TICHXOJOTHYECKON
peabummrarun denoeka. OdeHb T0Ie3HbI BOAHBIE IPOIIEAYPhI, 0COOSHHO
KynaHwe, w30aBisAIoONIee dYeloBeKa OT  3a00JCBaHMKA  BEPXHHX
JIBIXaTeNbHBIX TyTel. [loMoraer JiedeHwWe BO3IYIIHBIMA BaHHAMU,
0COOEHHO TOJIE3eH 3MMHHUI BO31yX, B KOTOPOM OTCYTCTBYET OOJbIIast
4acTh MHKpPOOOB. PaHbIlle TOBOPHIM O TOJB3€ 3arapa, OJaronpusTHOM
BO3JICHCTBUU COJIHEYHBIX Jiydei. OJTHAKO B TOCIIEHEE BPEMS B CBS3U C
paspyllieHHeM O030HOBOTO JKpaHa Ha 3eMIII0 MPOHUKAeT OoJblIee
KOJIMYECTBO  yJIbTPA(PHUONECTOBBIX JIy4el, 4YTO YBEIMYUBACT PHUCK
3a00JIeBaHUi paKOM KOXKH.

B mocnenaee BpeMst OOJBIION TMOMYJIIPHOCTHIO TTOJNB3YETCS] apoMa-
Tepanus — JiedeHHe 3amaxamu. JlaBHO W3BECTHO, YTO 3alaxd MOTYT
BBI3BIBATh CaMble pa3HOOOpa3Hele HMOIMHU. [IpusATHBIE 3amaxu
MOMHAMAIOT  HACTPOCHWE,  TOBBIMIAIOT  PabOTOCIIOCOOHOCTh,  a
HETPHUSTHBIE MOTYT BBI3BaTh TOJOBHYIO 00Jb, TOJIOBOKPY)KEHHE,
MOBBIIIICHHUE AABJICHUS | T.JI.
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[losTomMy yke Bpauu JPEBHOCTH JICUMJIM HEKOTOpbIE OOJIE3HU C
MOMOIIBIO0 HIOXATENbHBIX cojeld. CeromHs W3BECTHO, YTO PACTECHUS
BBIACTIAIOT COTHH Pa3JIMYHBIX BCHICCTB, MHOTHC M3 KOTOPBIX IIOJIC3HBI
JUIS  denoBeka. [lodToMy MOMyNsSpHOCTHIO TIONB3YIOTCS  PasJIYHbBIE
apoMaTHYECKHe Maclia, ITOJIE3HbIE B CAMBIX Pa3HBIX CUTYaIlHsIX.

JledeOHBIM >ddeKTOM TakkKe 00JIagaeT KMBOIHUCHBIN JIaHAmAa(T.
JKuBormmmucHbIE KapTHHBI TPUPOJBI MTOJHHUMAIOT HACTPOSHHWE, CHUMAIOT
CTpecc, OTBIIEKAIOT OT THKEJBIX NepeKUBaHri. MOXKET JIeUnTh THIIMHA,
HAIOJIHEHHAsT 3BYKAMH POJHON TPHPOIBI: TIEHHEM TTHI], MIEIECTOM
JIepeBbeB, KypuaHueM pydbs. OCOOCHHO aKTyaJbHO 3TO B YCJIOBHSX
COBPCMCHHBIX 60.HI)HII/IX TOopodoB, JKHUTCJIM KOTOPBIX MOCTOAHHO
TOJIBEPralOTCsl  BO3JACHCTBHIO IIYMOBOTO 3arpsi3HCHHS, CIIOCOOHOTO
BbI3BaTh HE TOJBKO JICTKUE HEIOMOTAHMS, HO WM TSKEIBIC WUCTOIICHUS
HEPBHOW CHCTEMBI, S3BY JKEIYKa U TIp.

Takum 00pa3oM, JUIs COXpaHEHHS 370POBbsl HYXKHO Yallle ObIBaTh Ha
TIPUpPOJIe — B JIeCy, Ha JIYTY, Y MPUPOIHBIX BOmoeMoB. OCOOEHHO Ba)KHO
3TO ISl TOpOXKaH. Beap HAMHOTO IpoIre IpeJOoTBPaTHTh O0JIE3HH, YeEM
WX JICYUTBH, @ JUISI ATOTO BXKHO BECTH 3JI0POBBIA 00pa3 )Ku3HHU. TOIBKO
TaK YeJIOBEK CMOKET TONHOCTHIO peann30oBaTh ce0si BO Bcex cdepax
YEJIOBEUECKON KM3HEACATEILHOCTH — B TPy[IE, OBITY, CEMCHHOM KU3HH,
COIMATEHO-DKOHOMHYECKOH ®  IMOJIMTHYeCKOr cdepax, B chepe
JTyXOBHOH KYJIbTYPBI M 00pa30BaHMs.

CrnocoOHOCTD 4YelnoBeKa K CaMOpeallM3allid W CaMOaKTyalH3alluu,
MPEXIE BCEro, OMNPENENAeTCs] YPOBHEM M KAauyeCTBOM 3/I0POBbS. OJTH
TIOHATHUSL BBEACHBI B paMKaX HOBOM HAYKU — 6a/1€0]02ul, CTaBsIIeh
CBOCH 1IEIBbI0 COXpAHEHHE 3/I0OPOBbsI Myl U Tena uenoBeka. C Touku
3peHUsl BaJICOJIOTHH, OOJBHBIX JIFOJCH HeT. Bce moauM 370pOBBI, HO
Ka4eCcTBO MX 3I0pOBbI — pazHoe. [loaToMy MOXXHO BBIICTHTH CEMb
BaJICOJIOTMIE-CKUX YPOBHEH 3/TOPOBBSI.

TTocnemamii, cedvmoti, ypoéers 3M0POBbS — PEAHNMAIMOHHBIA. JTO
COCTOSTHHE, YTpoXKaroIiee >KM3HM denoBeka. CracTh JKH3Hb MOXHO
TOJIBKO B OOJIBHUIIE.

Lllecmoii ypogens 3M0POBBS CBSI3aH C COCTOSHHWEM, OMACHBIM IS
JKU3HM uYelioBeka. Ha 3TOM ypoBHE HIET HAKOIUICHHE Pa3IMYHBIX
Ooyie3HEH, COKpaIIaloNUX 4YeJIOBEYECKYI Ku3Hb. K CcoxaleHHIo,
0oJIbIIIast YaCTh TOPOJICKOTO HACEIICHUST HAXOUTCS HA 3TOM YPOBHE.

Ha namom yposue Tarke HaKarUTMBAIOTCS OTJICIBHBIC OOJIC3HU, HO U
3I0pOBbE TOXE HakarumBaercs. Ha 3ToM ypoBHE 3I0pOBbs UENOBEK
o0yasaeTr HU3KOW PabOTOCIIOCOOHOCTBIO, OH C TPYJAOM COXpaHSET
BHIIMaHVIE.

Yemeepmbitl ypoeeHb — YPOBEHD CTAOWMIIM3AINH, CTAIHS PEMICCHH.
Y denoBeka ecTh KaKMe-TO OOJEe3HH, HO OHM He MPOSBISIOTCS, TaK Kak
OpraHu3My XBaTaeT COOCTBEHHBIX CHJI, YTOOBI CHPABHUTHCS C HUMH U
aZanTUpoOBaThCcd K OKpyKaromed cpene. UemoBek oOnamaeT XOpoIIe
paboTOCTIOCOOHOCTRIO M aHTUCTPECCOBOU 3amuTor. [103TOMY BRIBECTH
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OOJIBIIIYIO YaCTh HACEICHHsI Ha 3TOT YPOBEHb 3/I0POBbsI — BaKHEHIIAS
3a7a4a COBPEMEHHON MEUIIHBI.

Ha mpemvem yposne 3100poBbsi 4YeNOBEK CHOCOOCH K MOJHOM
peaim3anyy CBOMX IJIAHOB U CTIOCOOHOCTEH.

Ilepsviii 1 6mopoil ypoeHU 3II0POBbSI CBA3AHBI C Pa3BUTHEM Y
YeJioBeKa HeOOBIYHBIX CITOCOOHOCTEH, HApUMeEp K IETUTENHCTBY | TIp.

Pazymeercs, mo0oii 4enoBeK, MPUIIOKHUB ONpEAEICHHBIE YCIITHS,
MOJKET TIepEUTH ¢ 0ojlee HU3KOTo Ha 0oJiee BHICOKHI YPOBEHB 3I0POBBSI.
Jns oTOrO HY)KHO BECTH 3/0pOBBIM 00pa3 KHM3HHW, MPUAEPKUABATHCT
peXKMMa, TONy4aTh PEryIspHYI0 (GHU3MYECKYIO0 Harpy3Ky, HpaBHIBHO
(cOamaHcupoBaHHO) TmUTaTbcs. I, KOHEYHO, YENOBEK JIOJIKCH
MOCTABUTH TIepe]] COOOI 11e71h — YIIyUIIUTh COOCTBEHHOE 37I0POBbE.

CoBpeMeHHOoe COCTosIHne MeaULVHbI

Ycmexu COBpEMEHHOW MENUIIMHBI TPHBEIM K POCTY CperHei
MIPOJIOJDKUTEIILHOCTH KHU3HU JTFOJICH. DKOHOMUYECKH Pa3BUTHIM CTpaHaAM
CETOIHSA TPAKTUYCCKH HE YIPOXKAIOT BCIBIIIKK TAaKUX WH(EKIMOHHBIX
OoJie3HeH, Kak Xojepa, YyMa, OCMa, PaHee YHOCHBIIMX MWLIHOHBI
xu3Her. THpeKInoHHbIe 00JIC3HU, PaHee 3aHUMABIIIE TICPBYIO CTPOUKY B
CIHCKe 0OJIe3HeH — TMPUYMH CMEPTH JIFOJICH, TeIeph HAXOAATCS JIUIIbL HA
4yeTBepTOM MecTe. Ha mepBoM MecTe CTOST CepledHO-COCYAUCThIC, Ha
BTOPOM — OHKOJIOTHYECKUE, Ha TPEThEM — HEPBHO-TICUXHUCCKUC
3a0oneBanus. C 3TuMH OOJIC3HSAMH CIIPABUTHCS 3HAYUTEIBHO CIIOXKHEE,
TaK Kak Npo(UIIaKTHKA UX CBSI3aHa, PEKIE BCETO, CO 3I0POBBIM 00pa3oM
JKU3HH, COATaHCHPOBAHHBIM ITUTAHHEM, PErYJISIPHBIMH MEIMIMHCKUMH
00CIeIOBAaHUAMY, KOTOPBIC MOIYT IIO3BOJIUTH CeO€ JIMINb IKHTCIIH
pa3BUTHIX cTpaH. [103TOMYy HU B OHOW CTpaHEe MHUPA IPOIODKUTEIBHOCT
JKM3HH TPaXKIaH HE JIOCTHraeT TEOPETHUCCKH BO3MOXKHOM, KOTOpas, C
TOYKH 3PEHHUS TE€HETUKOB, TOJKHA HAMHOTO IIPEBHIIIATH CTO JIET.

[Mpuunnamu GoJie3HEH, KaK MPUHATO CETOAHS CUMTATh, SBISIOTCS
HE BHEIIHHE U BHYTPEHHHE (aKTOphI (MATOTCHHBIC BO3ACUCTBUSA CPEIbI
W HapymieHus QYHKIMH opraHm3Ma), a ux B3amMopeicteue. [Ipu aTom
pOb pa3MYHbIX (HAKTOPOB, BBI3BIBAIOINMX OOJIE3HM, MEHSETCS B
3aBUCHUMOCTH OT BPEMEHH, BIIOXH, YPOBHS COLMAIbHO-IKOHOMHUYECKOTO
pa3BHUTHS 00IIIECTBA.

Tak, ecau B MPOILIOM XapakTep MaTOJOIMH JCTEPMUHHPOBAJICS B
OCHOBHOM IIaTOI€HHBIMH TMPUPOAHBIMH  BO3JCHCTBUAMH, TO B
HAcToOsAIee  BpeMss  OH  OOYyCJOBJIMBAeTCs,  TPESKAEC  BCETO,
AHTPOIIOTCHHBIMHU  BO3JICHCTBUSAMH — PE3yJIbTaTaMH  JICITEIbHOCTH
CaMOT0 YeI0BEKA.

Jlo HenaBHETO BPEMEHU YEIOBEK WCIBITHIBAT BO3JCUCTBHE TaKUX
(hakTOpOB, KaK TUNCPAMHAMUS — MaKCHMalbHas MYCKYJIbHas
AKTUBHOCTB; 001IIee (KalopuiiHas HEAOCTATOYHOCTD) U CIIeNU(UIECKOe
(He-
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JIOCTAaTOK MHKDPO3JIEMEHTOB M BHTAaMHHOB) Hemoenanue. CeromHs
HpH‘IPIHOﬁ MHOI'UX 3360HCB3HI/II71 SABJIATCA TUITIOAHAMUSL —_—
HeocTaTouHas (PU3MUECcKasi aKkTUBHOCTh, MH(OPMALIMOHHOE M300MIHEe U
TICUXO03MOITHOHANBHEIN cTpecc. OHM BeAyT K IIEPECTpOiKe armapara
MICHXOOMOITMOHANIbHOM  afanTanmu. [lpyumHa —  MOTOpH3alUs
COBPEMEHHOTO TPOM3BOACTBA ¥ OBITA, HACHIIMICHWE XH3HW TEXHHKOM,
IIyM, YCKOpPEHHE pHTMa JKH3HHM, pEe3KOoe BO3pacTaHHE dYHcia
MEXKJIMYHOCTHBIX KOHTaKTOB, HMEIONIMX HEPEeIKO OTPHUIaTeNbHBIN,
00JIe3HETBOPHBIN TTCUXO03MOITMOHATBHEIHN 3apsi.

OnpeneneHHoe CcoOYeTaHWE ICUXOIMOIMOHAJIBHOTO CTpecca C
MaJIO0IIOABUKHBIM o6pa30M KHN3HU U I/136I)ITO‘IHI)IM IIUTAaHUEM BCEACT K
CYMMHPOBAHUIO 3TUX BO3JCHCTBHI, CIIOCOOCTBYET pOCTY 4HUCIA
HEKOTOPBIX 3200JIEBaHUI, 0COOCHHO CEPICYHO-COCYAUCTHIX. Takke OHM
HETIOCPEACTBEHHO OMNPEACNAIOT JBONIOLUIO OOJIe3HEeH, HW3MEHEHHE
CTEINEHU UX TSDKECTH, CUMIITOMATUKH, BEIYT K UCUE3HOBEHHUIO CTAPHIX U
BO3HMKHOBEHHIO HOBBIX OOJIE3HEH, pe3K0 W3MEHSIOT XapakTep
3200J1eBa€MOCTH.

[Hupokoe pacmpocTpaHeHWe B HACTOSIEE BPEeMS — ITONYUHIIH
3a0oeBaHNsl, B BO3HMKHOBEHHWH KOTOPBHIX OONBIIYIO pOJb HWIPAIOT
TICHXO3MOIIMOHATIbHBIE (DaKTOPHI. Y CUITMBAOIIASCS COLMAIIZAIINS YKU3HU
COBPEMEHHOTO YeJIOBeKa CKa3bIBaeTCS HA €r0 COMATHYECKOH (TelecHOMN)
naronorud. Takue (akTopbl, kak Tpodeccus, OTHOIICHHE YENIOBEKa K
Tpydy, armocepa TNPOM3BOACTBEHHOIO  KOJUIGKTWBA,  OKAa3bIBAIOT
CYIICCTBCHHOE BIUSHHE HA COCTOSIHUE €r0 TEJIECHOTO U TCHUXUYECKOTrO
37I0pOBBS.

C mepexosoM Ha HOBYIO CTYICHb OOIIECTBEHHOTO Pa3BUTHS BCE
Oonee  YCIOXKHSAIOTCS TICHMXOAMOIIMOHAIBHBIC ~OTHOIICHUS  JIIOJICH,
WCUe3aeT WX ObUIasg TCHXOJOTHYecKas pa3oOmeHHOCTh. Bcee kaHambl
SMOIMOHAIBHOM B3aMMOCBS3H HBIHE JIO TIPENeNa 3arloJIHEHbI, a UHOTIa
neperpykeHsl. HepBHasi cuctema 9enoBeKa IMOIBEPraeTcs MOCTOSHHOM,
BCE BO3PACTAIONIEH 3MOITMOHATLHO-TICHXHYECKOH «OOMOapaHpOBKE»,
Ha4YMHAS OT 3[0POBBIX, TOHU3MPYIOUINX, W KOHYAs OTPHUIATELHBIMH,
00Ie3HETBOPHBIMHU AMOIIMSIME. Bo3pacTaeT TeMIn )KHU3HHU, YKOPAUIUBAIOTCS
CPOKM MOPATBHOTO U3HOCA TEXHUKH, MPOUCXOJUT YyCTapeBaHUE
HEKOTOPBIX TMpo)eccuii, YOBICTpSETCS pPa3BUTHEC HAYKU, TEXHUKH,
KyJBTYpHI H T.11. Bce 3T0 peAbsABIISCT HOBEIC, MOBHIIIICHHBIC TPEOOBAHUS
K BHYTPEHHUM pecypcaM 4eJOBEKa, BaXXHHIM KOMIIOHEHTOM KOTOPBIX
SIBIISIFOTCS. IICUXMYECKOE 3/TOPOBbE U IMOLIMOHATBHOE PABHOBECHE.

Ecmu coBpeMeHHBI# ATar 00IIECTBEHHOTO Pa3BUTHS XapaKTePU3YyeTCs
YCKOPEHHEM TEMIIOB JKM3HHM BO BceX cdepax, TO CKOPOCTH
MCUXO()M3NOOTHYECKIX M COMAaTHUECKUX PEaKIIUi OpraHu3Ma HEepeaKo
OKa3bIBAIOTCS 3aMEJUICHHBIMH, OTCTAlOT OT PUTMOB COLHUAIBHON W
MIPOM3BOACTBEHHON JKM3HM, TaKHUM OOpa3OM, BO3ZHUKAET COIHAJIHHO-
Omoyorndeckas apuTMHUSl Kak oOImas TMPEeanoChUIKa BO3HHKHOBEHHS
MHOTHX 3a00JIeBaHUH. YXYITICHHE COMMATHHO-3KOHOMHYECKUX YCIIOBUI
JKU3HU JTFOJICH TOJIBKO 000CTPSET 3Ty CUTYAIIHIO.
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ITosTOMY 3aKOHOMEPHO, UTO 3/IOPOBBE HACENEHHS C KaXJIbIM T'OI0M
yxymamaercs. OcoOEHHO TMeyYalbHO CKJIaAbIBACTCsl CUTyalusi B Hamled
cTpaHe. B mocnenHue rojpl pe3ko yBEIMYMIIACh CMEPTHOCTh U ymaja
POXKIAEMOCTD Ha ¢doHe  pe3koro COKpaIeHUs cpenHeit
MIPOJIOJKUTENIBHOCTH JKU3HU. B 3amaiHoN U 0TeUeCTBEHHOM JIuTeparype
B CBS3M C O3THUM TMIOSIBWJICS HOBBIH TEPMHH — «PYCCKHHA KpPECT»,
O3HAYaroIINI YCTOMYHBOE MIPEBBIILIEHNE CMEPTHOCTH HaJ
pOXKIaeMocTh0. YObUTs HaceneHUs B Poccum cocTtaBiser Oojee 1 MTH.
YEIIOBEK B TO/I.

OtcyTCcTBHE JOCTATOYHOTO (DMHAHCHUPOBAHUSI MEAWIMHBI, a TaKkKe
JOCTaTOYHOTO KOJIMYECTBA CPEIACTB, HEOOXOMMMBIX IJIsl TIOIICp KaHHUS
HOPMaJILHOTO YPOBHS JKM3HH y OOJBLIOTO YHCIA JIFOJACH, MPHUBENO K
pe3KoMy MaJeHUIO YPOBHS 3/10pOBbsl HaceleHHs. B pesynpTaTte MaccoBo
BO3POIMIIKCH OOJNE3HHU, MPAKTUYECKH MCKOPEHEHHBIE B TOJBI COBETCKON
BIIACTH, — TyOepKyJie3, BeHepuieckue 3a0doneBanus. BecbMa cepbe3HOR
mpooiemoit  cranoButcs CIIMAJlI — cuHOpOM HWMMYHOICQHUITITA
yenoBeka. K [aBHO CyIecTBOBaBINCH B Halleld cTpaHe MpodiieMe
ajyKoroam3Ma qo0aBmiIack mpodieMa HapKOMaHHUH.

B pesymsrare 10 70% CcOBpeMEHHBIX JKSHIIMH UMEIOT OTKIIOHEHHUS B
COCTOSIHMH 3710poBbs, a0 20% BO3pocma m07s HOBOPOXKIEHHBIX C
(GU3MYECKUMH ¥ HEBPOJIOTHYECKUMH TATONOTHSIMHA.  BakHeWmiM
WHIMKATOPOM 3JI0POBbS HAapoJa W COIMAJIBHOTO  OJIArOIOTydH sl
o0IecTBa ABJIIETCS YPOBEHb MilaJieHuecKol cMepTHOCTH. B Poccun atot
MIOKa3aTeNb 3a MOCIeTHIEe TOIbl yBeanuuics Ha 15%.

He wM™eHee yapydaromuMu SBJISIOTCS —TOKA3aTeNd  BIIMSHUS
HEKOTOPBIX KOMITIOHEHTOB OKPY)KAaIOILEH Cpelbl Ha 30pOBBE YEJIOBEKA.
Tak, IOCTOBEpHO H3BECTHO, YTO 3arpsS3HEHHOCTh BO3/AyXa BBI3BIBACT
3a00JIeBaHUs OPTAHOB JIBIXaHMSI, KPOBOOOPAIIICHNUS, TUILIEBAPEHHUS U T.1I.
Kpome Ttoro, ona sBisiercss BakHEWIIeW W3 NPUYUH HAKOIUICHUS
MyTalyid OpraHu3Ma, BIUAIOIINX Ha TeHOTHIT YeJIOBEKa.

IIpumepro 85% 3abomneBaHmii BBI3BIBAETCS U TIEpeHOCUTCS Bogon. K
0ONe3HsAM TPUBOJWT, TIPEXKJE BCETO, HHU3KOE KAdecTBO BOJII,
cofiepKaliel TOKCHYHBIE COEMUHEHHUS TSDKENbIX METaIOB, BpPEIHBIC
OpraHuYecKue TpuUMecH U OOJIe3HETBOPHBIE Oaktepuu. Yem Oosbie
HACBIIIICHHOCTh ~ BOZBI ~ COJIIMH, TEM  BBIIIE PUCK  3a00JIeTh
aTepPOCKIICPO30M, MHCYJIETOM, MH(pAPKTOM H T.J. B orpomHol creneHu
HaM TIOPTHUT 3JI0OPOBbE XJIOP. XOTA XJIOPUPOBAHWE BOJBI CIIACACT OT
WHQEKIMHA, OJHAKO €ro MPOU3BOJHBIE MEJICHHO H YBEPCHHO
TIOJIPBIBAIOT 3JI0POBBE, TAK KaK 00JIaal0T KAaHIIEPOTCHHBIM MYTareHHBIM
s¢dexrom'. OHM MOTYT BIHSATh HA HACICACTBEHHOCTb, KPOME TOTO,
MHOTHE XJIOPDOPTAaHWYECKHE COETUHEHHS SBISAIOTCS CHIIbHEHIINMU
MEYCHOYHBIMHU SITAMH | T.1I.

Bce HazBaHHBIE TPOOIEMBI B OOJIE3HH HOCAT CUCTEMHBIA XapakTep U
MMEIOT B CBOEH OCHOBE COIMalIbHbIE IPUYHHEI. B cOBpeMeHHOM Mupe

! BhBI3BIBaIOT OHKOJIOTHYCCKUE 3a00ICBAHUS.
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Maji0 3HaTh MPUYUHY OOJIG3HM W MeETOIuKU ee JieueHus. OHu
CTaHOBATCSI BCE Oojiee JOPOrOCTOSIIUMH, JOCTYHHBIMU JANEKO HE
KaXJIOMy uYenioBeKy. lloaromy B Hamm JHH BCe Ooiee OCTPBIM
CTaHOBHUTCSI TIPOTHBOPEUYHE MEXIYy KOHKPETHBIMU JTOCTIDKEHUSIMHU
MEIWITMHCKOW HAyKW W TPAKTUKOW 3APaBOOXPAHEHMS. DTO 3aCTaBISET
MO0-HOBOMY OCMBICIMBATh TIOHSATHS W HOPMBI  OOIeYeIoBeYecKoit
MOpalli TPUMEHHUTEIFHO K MeIWIMHEe, a TakkKe KO Bceil cdepe
9KCIEPUMEHTATFHON W TEOPETUIECKON NIEATENFHOCTH B OHOJIOTHH. DTO
TIPUBEIIO K TIOSBIIEHHIO €IIe OJTHOW HOBOI cpephl STHKN — OMOITHKH.

13.4. Buoatuka

Brnoatuka Kak cuctemMa aTU4ecKmx cTaHOapToB

Ycmexu  COBpEeMEHHOM  OHOJIOTHM W MEIWIIMHBI, HOBBIC
OMOMEIMIIMHCKUE TEXHOIOTUH, HEBO3MOXKHBIC CIIE MATHACCAT JIeT Ha3a],
MO3BOJIMJIM CIICIIUATICTAM OOPECTH HACTOSIIYIO BIACTh HAJl KU3HBIO U
cMepThio. [103TOMY OTBETCTBEHHOCTh YYCHOT0-OMOJIOra W Bpaya ceidac
HAMHOTO BBIIC, YeM panblie. HoBas cuTyanmsi morpeOoBajia HOBBIX
(opM KOHTPOJSI CO CTOPOHBI OOIIeCTBAa 3a HX paboToll u
WCTIOJIb30BaHMEM HOBBIX HAYYHBIX JOCTMXKEHUH, 000CTpHiIa MOpalbHO-
STHYECKHE MPOOJIEMBI, C KOTOPHIMH CTaJIKHBAeTCS Bpad B OOIIEHHUH C
TTalIAEHTOM, C OJHON CTOPOHEI, M C OOIIECTBOM — ¢ JIpyTroi. B mcropun
pa3BUTHS HAyKH TPOOIEMBI TAaKOTO TUIAHA BOZHUKAIIM BCET/a, HO OHHU
YacTO HE WMENH OJHO3HAYHOTO pEIIeHHs, a B YCIOBHAX Pa3IAIHBIX
KyJIbTYPHBIX TPAIWIUN TpeIaraiuch W MPSAMO MPOTHBOIOIOKHBIE
BapUAHTBI UX PELICHUS.

TpaauiuoHHO OCHOBHOU (HOPMOM KOHTPOJI HaJl ACATCIHLHOCTHIO
YeNoBeKa OBUTM MOpAaJbHBIE HOPMBI, HPaBCTBEHHOE pETyJIUpPOBaHUE,

OTMPAIOIINECS HA TOT BHYTPEHHUI CTEP)KEHb, KOTOPBIH HMEETCS B JIyIIIS
KQXKJOr0 YeJOBEeKa WM 3aJI0KECH B IPOIECCE BOCHUTAHUA. Takoi
crnoco0 peryJMpoBaHUs TOBEACHUS JIIOJCH SBISIETCS OCOOCHHO
3¢ ()EKTHBHBIM TI0 CpPaBHEHHIO C HOPMAaMH TIpaBa — BHEIIHAM
PETYISATOPOM MOBEICHHSI YEIOBEKA.

Kaxnprit yenoBek, Kak MpaBwiIo, CIEAYET HPABCTBEHHBIM HOPMaM.
Ho Bo BCce BpeMeHa 0COOCHHO Ba)KHOH ObLIa HPAaBCTBEHHAS HAICKHOCTD
Bpada. [lo 31Ol mpuumHe emie Ha 3ape Pa3BUTHS MEIWIWHBI OBLTH
chopMyTUPOBaHBl OCHOBHBIE TIPUHIMIIBI OTHOIIEHUS Bpada K
00JbHOMY, €ro OOS3aHHOCTH II0 OTHOIICHHIO K OOIIECTBY, & TaKKe
MpaBUIIa B3aMMOOTHOIIICHHI Bpadel Mex Ty COOOM.

BriepBele HpaBCTBEHHBIC 3allOBEM Bpaya ObUIM U3JIOKCHBI B
3HAMCHUTOW KJIATBE [ WIIOKpara, COIVIACHO KOTOPOW Bpad JOJDKEH
MPUXOAUTh K OOJILHOMY TOJIKO IS €r0 TOJb3bl, OOPOTHCS 3a €ro
KU3Hb 70 MOCIEIHEH BO3MOXKHOCTH U T.J. B HECKOJIBKO M3MEHCHHOM
BUZIE dTa KJISTBA CTajla OCHOBOHM (DaKyIBTETCKOTO OOemaHus, KOTOpoe
TOJIIICHIBAJIOCH
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Bpauamu B Cpennue Beka n HoBoe Bpems. CoxpaHuiach Tpagulys
JaBaTh TaKyl KIATBY W B Hamu IHU. ViMeHHO kistBa [mmmokpara
SIBJISIETCA CETOAHS OCHOBOW TpPAJWLIMOHHOW MEIMIMHCKOW A3THUKH, K
Ba)XHEHIIIM BOTPOCaM KOTOPO OTHOCSTCS: COXpaHEHHE BpayeOHOH
TaliHbI, THPOPMHUPOBAHKUE OOJIHHOTO O €ro OOJIC3HH W XOJC JICUCHHUS,
cooOlleHWe O HaJIMYMM OMAcHeIX sl oOmectBa  Oose3Hei
COOTBETCTBYIOIINM YUPEKACHUSAM 3[PaBOOXPAHEHUS H T.1I.

Ho cymectBoBaBmme 10 ociaeqHero BpeMeHH MOpaTbHbIE HOPMBI HE
MOT'YT TIO/ICKa3aTh, KaKoe TMOBe/IeHHe OyZeT MPaBUILHBIM B COBPEMEHHOMH
cuTyanud. Bemp HOBBI ONBIT OHMOMETUIIMHCKOTO 3HAaHHUSI CTaBUT
YeloBeKka Tepel BO3MOXKHOCTBIO HE TONBKO «HaBaTh» JXU3Hb — B
HACTOSIIIEE  BpeMsl  CYIIECTBYIOT ~ BO3MO)KHOCTH  MCKYCCTBEHHOTO
OILTOJIOTBOPEHMS, OTIPE/ICIICHNS] 1 M3MEHEHUsI KA9eCTBEHHBIX MapaMeTpOB
KI3HH C TIOMOIIBIO TEHHOW HWH)KEHEPHH, TPAHCCEKCYaJIbHOW XHPYPIUH,
MeHstoel mon dYenoBeka. CeromHs Bpad MOXET MPOMINTH KU3Hb,
OTOJBUHYB BpEMSI CMEPTH C TIOMOIIBI0 COBPEMEHHBIX PEaHIMAIIHOHHBIX
MIPOLIEAYp, METOIOB TEPOHTOJIOTHH, a TAaKXKe 3a CYET TPaHCIUIAHTAIUU
OPTaHOB.

B cBere TpaaMIIMOHHOTO MOPAJIEHO-MHPOBO33PEHYECKOTO CO3HAHUS
HOBBIH  ONMBIT OMOMEAMIMHCKHX TEXHOJOTMA —  TEXHOTEHHOE
MPOMU3BOJCTBO M YHUYTOXKEHHE KU3HH Ha SMOPHUOHAIEHOM YPOBHE,
TPAHCIIaHTO-JIOTUUECKOE TIPOJICHNE U 3aBEPILEHNE )KU3HU — HE BCeT/a
MOXeT OBIThb OIICHEH KakK BIIOJHE MOpajbHbIA. bojee Toro, B psaie
CllyyaeB OH BCTYNaeT B SIBHOE NPOTHBOpPEYHE C YCTAaHOBHBIIMMHCS
MOpPAaJbHBIMU LEHHOCTAMH U MPUHIMIIAMH, [IPEKAE BCETO, BHOBb BCTACT
BOIIPOC O MOpPaJbHOCTH YOWICTBA 3MOpPHOHA IPU HCKYCCTBEHHOM
OILUTOJOTBOPEHUN M T€HETHUECKUX OTBITaX, O MOPAILHOCTH BTaHA3HMU
(merkoii cmepTH OONBHOTO AJsl M30aBJICHUS €r0 OT HEBBIHOCHMBIX
CTpaJaHuii) U T.J.

[pexxae cymiecTBoBaBILas MEAWIMHCKAs 3THKA, c(HOPMUPOBAHHAs B
paMKax CTapelX MHPOBO33PEHUYECKHMX TPAIWIMK, OCTAaHABIHBAIACH Y
mopora Xmsam u CmepTH, HaJl KOTOPBIMH, KaK CUYHTAIOCh, OBLIH
BJIACTHBI TOJBKO bor minm Hemo3HaHHBIE 3aKOHBI MPUPOABI. UenoBek He
MOT TIPOU3BOJIFHO MaHUITYJINPOBATh CBOEH OMOIIOTHUECKON CYIIHOCTBIO.
Teneps ke YeloBeK BCE Hallle OTKA3bIBAETCS CUUTATh CE0Sl MAacCCHBHBIM
MaTeprajioM B pyKax BBICIIMX CHJI M XO4YeT OBITh ITOJHOMPABHBIM
TBOPIIOM CBOEH JKH3HH M camoro ceds.. B 3THX ycloBHSX W MPOH30IIIIO
BO3HHKHOBEHHE OMOSTHKH.

buosTMKka — cucTeMa HOBBIX OSTHYECKHX CTaHAApTOB B cdepe
IKCTIEPUMEHTANBHOW M TEOPETHYECKOW NeATENHPHOCTH B OHONOTHH W
MEIWIIMHE, a TaKKe NPH MPAKTUIeCKOM MPUMEHEHHH pPe3yIbTaTOB
JAHHBIX WCCIIEIOBAaHUH, B COOTBETCTBUM C KOTOPHIMH MHAYE PEIIaroTCs
MHOTHE TPAJAUIIMOHHBIC JIsI METUIIMHCKON 3TUKH BOIIPOCHI.
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Cdhepa 6Mo3TUKKN

[IpemMeToM OHWOATHKH  SIBIISIOTCS  JOCTIKCHHST COBPEMEHHOTO
€CTECTBO3HAHMSA, B TIEPBYIO OYepeab OMOIIOTHH M MEIUIIMHEI, TIIyOOKOe
WX WCCIEAOBaHWEC W ONpPEIEICHHEe HOPM, MPaBWI W TPaHUI] HX
MIPUMEHEHHS B HACTOSIIEM W OYAYIIEM B *KU3HEIACATCIILHOCTH YeI0BEKa
u obmectea. C »5Toil 1eapl0 OHOdTHKA pa3padaThIBaeT MeEpPhI
MOPAJILHOTO M MTPABOBOTO XapaKTepa, KOTOphIe MPH3BaHbl PETyINPOBATh
MTPUMEHEHUE HOBBIX METOJMUK, a TAKXKE OrPaXKIaTh KAXKJOTO OTACIEHOIO
YEJIOBeKa M BCE UYEJIOBEUYECTBO B IEJIOM OT HEKENIATEIbHBIX U
I‘y6I/ITCJ'IbeIX HOCJ’ICI[CTBI/If/'I BHCAPCHUA HOBBIX 6I/IOHOI‘I/I‘-IGCKI/IX u
MEOUIUHCKUX  gocTikeHnid. CerogHs  OHODTHKA  3HAYMUTEIHLHO
pacmupwia chepy TpaJUIMOHHOW MEIUIIMHCKOW 3THKH, WHAUYE pelias
MHOTHE BOTIPOCHI.

HNudopmupoBanue 00JIbHOI0 0 0oJIe3HM M XoAe ero Jiedenusi. Ecim
paHbIIIe CUUTAIOCH, YTO OOJLHOM HH B KOEM CiIydae He MOJDKCH 3HAThH O
3a00JICBaHIH C BO3MOKHBIM CMEPTEILHBIM HCXOJIOM, TO CETOIHS TaKas
nHpOpMAIA CUMTAEeTC 00sA3aTelIbHOM, YTOOBI YelIOBEK MOI IPUHSATH
HEeOOXOAMMBIC PEIICHUs, IPUBECTH B MOPSIOK CBOM nena. Kpome Toro,
K ycrexaM COBPEMEHHON MEIHUITMHBI OTHOCSTCS HOBBIE METOJBI JICUCHHS
Takux OOJie3HEH, NO3TOMYy Yy OOJBHOrO TMOSBISICTCS IAHC Ha
0JIaromoIyYHbIA UCXO/I.

IIpoGuieMbl COBpeMEHHOIl PeAHMMAIMOHHOM TPAKTHKU  TIOPOXKIICHBI
TIOSIBIICHUEM HOBBIX CJIOKHBIX, JJOPOTOCTOSIIMX MEXaHH3MOB (JIbIXaTeTbHBIX
anraparoB, «MCKYCCTBEHHOM IMOYKH» U TIp.), MPEBPATUBIINX YMUPAHUE B
JUTUTEITLHBIN MEXaHW3UPOBAHHBIH TPOIECC U MO3BOJISIIONIMX OYCHB JIOJITO
TTOJIICPYKUBATE KH3HD B delloBedeckoM Tee. [loaroMy OnoaTHKA permaeTt
MIPUHIOUIIAAIGHO HOBBIM MOPaJIbHO-3THYECKHM BOIIPOC: KTO B TaKOM
CUTYaIluy JOJDKEH IMPUHUMATEL PEIICHHE O CMEPTH — CaM yMHPAFOIITHH,
€ro POJCTBEHHHWKH WX Bpaud. Ho B 0OOM ciydae BBIKIIOUEHHE ITHX
anmapatoB OyAeT oO3Ha4yaTh CMEpPTh TMAIlMeHTa, M C TOYKU 3PCHHSA
TPaJUIMOHHON MOpaIH JIOJDKHO OIICHUBAThCS KakK YOWICTBO WM
CaMOyOUIACTRO.

IIpoGinema 3BTaHa3MM — 100POBOJILHOM 0e300/Ie3HEHHON cMepTH
0e3HAIEXKHO 00JBLHOrO manueHTa. B TocienHee BpeMs BO3MOXKHOCTh
9BTAaHA3WM IIUPOKO OOCYXKJAeTCs Ha CTPaHUIAX IEPUOUUCCKUX
M3JIAaHW M JPYTUX CPEACTB MAacCOBOM HMH(OpMAaIUKM pa3HBIX CTpaH.
[Tepromudecky B 3anaHBIX CTPAHAX MMPOUCXOMIT CyAeOHBIE TIPOIECCHI,
Ha KOTOPBHIX 3BydaT OOBHHEHHS B aipeC BpaucH, pEIMBITUXCS Ha
OBTaHA3WIO, Belb B OOJBIIMHCTBE CTpPaH JTO PACICHHUBACTCS Kak
yomiicTBO. B TO ke Bpems B psfie CTpaH 3aKOHOM pa3pellieHa MacCHBHAS
JOOPOBOJIbHASI ABTAHA3WSA, KOTOPYIO TPYIHO OTIMYUTH OT BpadeOHOM
XaJIaTHOCTH. Takke 9acTo MPOUCXOMST IPOIIECCHI, HA KOTOPHIX OOJILHBIC
MPEABSBISIIOT HMCKU K TOCYIapCTBY € TPeOOBaHWUEM pPa3pelluTh UM
JOOPOBOJIBHBIA yXOJT W3 u3HW. KOHEYHO, B peanbHON BpavyeOHOI
MPAaKTUKE MEAWKAM TPUXOIUTCS TOCTOSHHO pEIlaTh BOMPOCH O
mpojJieHNH (HENPOJJICHUN) JKU3HU CBOEro marueHta. Ho BwImucath
0e3HaIeHO OOIBHOTO YEIOBEKa U3 00Ib-
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HUIIBI JOMOH, 3Hasl, 9TO OH TaM YMpET, 3T0 — OJlHa cutyauus. Jpyroe
JeJI0 — CcaMOMy TPEKPaTUTh €ro CTpaJlaHusl BMECTE C JKU3HBIO, BBEJS
CMEPTENBHYIO UHBEKIIUIO.

TpaHCILIAaHTOJIOT U, [Tpobmemoit OMOITHKH SIBJISICTCS
TpaHCIUIaHTOJOTHA. Beh OCHOBHBIM HCTOYHMKOM OmoOMarepuanma —
YEeNIOBEYECKUX OPraHoOB, TOJISKAIMNX TPAHCIUIAHTAINN, SBIISIOTCS
TepMUHAIBHBIE (YMHUparomue) mnanueHTel. [loatoMy w#Wx cMepTh
3aJiep KUBAETCS, TIPOIEBAETCS BO BPEMEHH, YTOOBI M3BJIEUh M COXPAHHUTH
HY)XHBIC I TIepecankd opraHbl. TakmMm o0pa3oM, y COBpEMEHHOI
MEJUIIMHBI TIOSBUJIAch HOBas (YHKIMA — CMepTeoOecleUueHue,
OTCYTCTBYIOIIAS Y TPAAULIMOHHON MEIULIVHBI.

B nanHOM ciyuae cylecTByeT ellle OfHA CJIOXKHas JTHYEcKast
npobyieMa — ONpeneNeHUs, KOMY JOJDKEH OBITh MepecakeH TOT WIIU
WHOM OpraH, NMPUTOM, YTO 3aKOHBI OOJBIIMHCTBA CTpaH 3alpeliaroT
MOKYTIKY JOHOPCKHUX OpraHoB. UeIOBeK MOKET MOJIapUTh UX MOCIIE CBOCH
CMepTH, OCTaBHB COOTBETCTBYIOIIee 3aBemianue. lIpaBma, mamexo He
KaXKIBII 9eTOBEK CIIOCOOEH Ha MOI00HYI0 TYMaHHOCTh. BO3MOXKHOCTB ke
WCTIONIG30BaHUSI BpadaMU OpraHoB 0Oe3 coriiacus JOHOpa IMPHUBOIUT K
CyneOHBIM TIporeccaM, KOTOPble TEPHOINYECKH TPOHUCXOIAT Ha
3amame. OTa cuTyalusi TaKXkKe MOJDKHA IMONYyYUTh OIEHKY B paMKax
OmosTHKH. Benp, ¢ OMHON CTOPOHBI, Bpad HapyIIaeT BOIIO YMEPIIETO,
3allpPETHBILIETO HCIMOIb30BaTh €r0 OpraHbl, HO, C JPYrod CTOPOHBI, OH
cracaeT )KU3Hb TeM JIIOJISIM, KOTOpbIe MHAa4Ye MPOCTO MOTHOIH ObI.

Coxpanenne xu3HHM. [[aBHO oOcyxmaemoll mpoOIeMOil OHOITHKU
SBIISIETCS TPAaBO JKEHIIWH Ha abopT, Ha ero cBOOOIHBIN BBIOOD —
COXpaHATh WM HE COXPaHITh JKU3Hb CBOero pebeHka. Bo MHormx
CTpaHax 3TO pa3pelIeHO 3aKOHOAATETIHCTBOM (B TOM 4YHMCIE, U B Hallel
ctpane). Ho ¢ Toukm 3peHHs TpaaWIIMOHHONW MOpaid 3TO
00eCIIeHNBaHNE U BBITECHEHUE TAKOW €€ HOPMBI, KaK «He YOHii».

ObecuieHnBaHNE TPAJAUINOHHBIX MOPAIBHBIX HOPM H IIEHHOCTEH
TaKkKe CBSI3aHO CO BCE OONBIIAM PACIPOCTPAHEHHEM METOIHK
WCKYyCCTBEHHOTO  OIUIOIOTBOpPEHHMS. Bemp  Takoe — «acekcyalibHOE
Pa3MHOKECHHUE) HEN30eKHO TIPUBEIIET K nehopMaItuu
O01O(M3NONTOTHUECKUX POJCTBEHHBIX YEIOBEUECKUX B3aWMOOTHOIICHHIA:
MECTO OOBIYHOM CEeMbH 3aliMyT HETOJHBIE CEMbHU, OJHOIOJBIE OpaKu.
Taxke BcTaeT mpoldiieMa «CypporaTHOTO MaTepPUHCTBAy — KaK OICHUTH
JKCHIIIMHY, BBIHAIIMBAIONIYID W DPOXAKIIYID 4YyXOro peOeHKa 3a
BO3HArpax<ieHue.

TpaHccekcyanbHass xupyprua. K uncily camMbIX COBPEMEHHBIX
MpoOJIeMbl OMOSTHKY TPUHAMJIEKUT TPAHCCEKCyalbHAs XUPYPIHSI —
emie OJHO MEIWIIMHCKOE HOBOBBEIEHHE, CTaBAIIee MHOXKECTBO
HE3HAKOMBIX PaHee MOPAIBHBIX TPOOJIEM, CBA3aHHBIX C CEKCYAITbHOCTHIO
YyenoBeka. B TpaaWIIOHHOM TTOHMMAaHHWW CEKCYallbHOCTD 3TO
CIIO)KHBIA TIPOIIECC, COTPOBOXKAAIONINN CTAHOBJIEHHE YEIOBEYECKOTO
CYIIIeCTBa, KOTOPBIN MpEAronaraeT Uil KaXI0ro WHAWBUAA Tepexo OT
OLIYILCHHUS YIOBOJIb-

368



CTBUSI K Pa3yMHOMY OTHOIICHHIO K (DYHKIMH IPOJOJDKEHHUS poja.
[lepemena mosa, pou3BeACHHAS XUPYPIUYCCKUM IMYTEM, KaK IMPaBUIIO,
CONPSDKEHAa C TMOJAaBIIEHMEM (YHKIMH IPOJO/DKEHHS pPOAa, 4YTo C
TPaANIIOHHON TOYKH 3pEHUsSI HE SBISIETCS HOPMAITBHBIM. TeM He MeHee,
B pe3ylbTaTe IIMPOKOTrO TMPaBO3AIMTHOTO ABW)KEHHS TaKWE OIepaIfiy
MPOBONIATCS, @ 3HAYUT, WUIeT (HOPMHUPOBAHHWE HOBBIX ATHYECKUX
CTaH/IapTOB.

Kionmpopanne. Ilocnemnue ycmexyd T€HHOM MH)KEHEPUH —CO34ajId
BO3MOKHOCTh KJIOHMPOBAaHUsI HE TOJBKO HIBIINX, HO ¥ BBICIIUX
OpPraHM3MOB, B TOM YKCJIC U 4YelioBeka. KJIOH — 3T0O reHeTryeckast KOIus
OTJICNIHOTO OpraHu3Ma, TOoJiydaeMasl IyTeM HEMOJIOBOIO Pa3MHOKCHHS,
NP KOTOPOM TOOYXKIAaeTCsl K JICJICHUIO SIPO COMATHUYECKOW KIICTKH.
INockoIBKY KIIOH HACNIEYeT TeHbI JIUIIIL OTHOTO POIUTENIS, OH JIOJDKEH OBITh
TCHETHYCCKH TOXKICCTBCHHBIM CBOEMY POJIUTENIO. B eCTeCTBEHHBIX
YCJIOBUSIX KJIOHAPOBAaHWUEM Pa3MHOXKAIOTCS OaKTepUH W OJHOKJICTOYHBIC
JKIBOTHBIE.

KronmpoBanre ¢ MOMEHTa CBOErO MOSBIEHHUS Cpa3y K€ BHI3BAIO
camoe IIMPoKoe OOCYXKICHHWE HE TOJIBKO CPEIH CIICIHAUCTOB, HO W B
CMMU. Ilpu sToM B IIEHTpE pa3BepHYBIICHCS IUCKYCCHU OBLIH HE
CTOJIBKO TEXHHYECKHE, CKOJIBKO MOpPAJIbHBIE TPOOJIEMBI 3TOTO OTKPBITHSL.
Tak, mHPOKO OOCYXHaeTcsi MHOXECTBO CIIEHApUEB TPAAYIIHX
KatacTpo(), CBA3aHHBIX C BO3MOXXHOCTHIO KJIOHUPOBAHHS YEJIOBCKA.
T'oBOpAT ¥ 0 CO3MaHUK KACT JIFOZCH, TIPUCIIOCOOICHHBIX ISl BBITOTHECHUS
Y3KOCTICIMAIM3UPOBAHHOM JIEATEILHOCTH, U O BBIPAIIMBAHUU CYIIECTB-
«KOTIHH», KOTOPBIE JOJDKHBI CTaTh MHBBIMH CKJIQAaMU JOHOPCKHX
OpPraHOB i1 CBOMX TE€HETUYECKUX OPUTHHAJIOB, M O BOCCO3IaHUU
yMEpIIUX TeHUEB WM 3710jeeB. MHTEpecHO, 4To 00 ATHX MpodieMax
3arOBOPHIIH JI0 TOTO, KaK MPOM30ILIO MPAKTUIECKOE MPIMEHEHHE HOBBIX
TEXHOJIOTHM, 1 MHEHHUS JIFOJICH pa3Je/ImiInch. BripodeM, B OCHOBHOM IIO
JAHHOMY BOIIPOCY TMpeoOiamaeT B3BEMICHHBIM IOJXOJ, COTJIACHO
KOTOPOMY BMEMIATENBCTBO B HACIIEICTBEHHBIE KO/IbI HAPYIIIAET OCHOBHOM
TIPYUHIAIT 3BOJIIONMN — [EJIOCTHOCTh BO3HWKHOBEHHS W Pa3BUTH
KWU3HHA, TIPOBEPKY OCOOM B XOJ€ OBOJIONWM HA CHOCOOHOCTH
JIOCTMDKEHHS UCXOTHOTO YPOBHSI HOBOTO Pa3BUTHSI.

Io aToit MpUYKMHE HAJO0XKEH 3alpeT Ha KJIOHUPOBAHKE YEIOBEKa, HO
HE 3alpellaloTCs WCCICJAOBaHUS B JIAHHOW OOJIACTH TEHETHKHU.
WuTepecno ormetuth, uro CoBerom EBpormbr B 1997 1. ObLI mpHHAT
JononautenbHblii nmpotokon k KouBenmuu «O mpaBax dYenoBeka U
OouomenuiMHe». B HeM ObUIO 3ampelneHO KIOHUPOBAHUE YEIOBCUCCKHX
CYIIECTB, HO TIOHSTHE «Y€JI0BEYECKOE CYIIECTBO» HE OBLIO PAa3bsICHEHO, a
OCTaBIIGHO Uil PEIIeHHs] B paMKaX BHYTPEHHErO 3aKOHOJATENHCTBA
ctpaH. TakuM 06pa3oM, BIEpBBIE B HCTOPHH TTOSIBUIIACH HEOOXOAUMOCTh
3aKOHOJATEeNFHO OIPENENNTh, YTO TAaKOEe YEIOBEYEeCKOE CYIIECTBO, a
3HAYUT, W 4YeloBeK. Eciam paHpime »Ta mpoOiemMa 3aHMMana TOJIBKO
¢dunocodoB, a OONBITMHCTBO JIIOACH CUNTAIHN X pacCyKIeHHs He Oomee
4eM MpUYyJoH, TO OYpHBI TpPOrpecc COBPEMEHHOW OHMOMEIUITMHEI
MOKa3aJl HEMOCPEICTBEHHO-TIPAKTUIECKHIA CMBICI 3TOTO BOIIPOCA.
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BnoaTtuka kak HoBoe MUPOBO33peHue

Wrak, MBI BHOUM, Kak TpaAWIIMOHHBIE MOpPAJIbHBIE HOPMBI |
STHUYECKHE TIPHHITUIBI IIePEeCTaloT pPadoTaTh B HOBBIX  YCIIOBHSX.
PeBomormmoHHbIe OTKPHITHS B 00JIaCTH OMOJIOTHH M MEIAWIIMHBI TIOKA3aITH
HX HEJAOCTaTOYHOCTh B CBETE HOBBIX BO3MOXKHOCTEH Hayku. [lostomy Ha
YPOBEHb  OOINECTBEHHOIO CO3HAHMS BBIXOAAT WACH «MOPAJIBHOCTH
yOMICTBAY,  «MOPILHOCTH  OTKIIIOYCHHS  KU3HETOUICP KUBAIOIICH
anmaparypbl»y, «HECOOXOJUMOCTh JIOCTOWHOM CMEPTH Ui CMEPTEIhHO
6OJ'II)HI)IX HmﬂCﬁ)), BO3MO>XKHOCTHU HCCJICNOBAHUA U HCIIOJIb30BaHUS
YEJIOBEUSCKOro OMOMaTepHuaia Kak Jisl OINBITOB, TaK M JUIS IEPECaKu
OpraHoB U Jp. O“IGBHILHO, OTH IIOHATHUA MOTI'YyT CTaTb OCHOBaHHUEM HOBOH
OTUKH — Omodtnkn. OHAa BBIXOOUT U3 pPEXUMA IOTIMHCHUS
€CTECTBCHHBIM 3aKOHAM TPUPOABI, YTO OBUIO XapaKTepHO IS
TPATUITMIOHHON MOpAJI, PACIIHMPsA IpaBa YejJoBeka BONPEKH IPHPOJIE.
Ho »3T0 ipuBOANT K M3MEHEHUIO MPEICTABICHHUHA O J0Ope U 3JIe, KOTOPBIE
TPATUITMOHHO SBJISTIOTCS  OCHOBHBIMH — PETYJIATOPAMH — UCIIOBEUCCKUX
B3aMMOOTHOINICHUH. A camMOe TJIaBHOE, YTO OTCTaWBas MPaBO OT/ICIHHOTO
YEJIOBCKa, HOBBIC TEXHOJOTMH MOTYT TPHBECTH K IOTEPE IMOTCHIIMANA
pPa3BUTHS YEJIOBEUECTBA B IIEJIOM, TaK KaK HAPYIIEHUE ECTECTBCHHBIX
3aKOHOB HE MOXET IPOXOAUTh Oe3Haka3zaHHO. [loaTomy BaxkHeHIeH
3amaueii OMOATHKM JIOJDKHA CTaTh HE CTOJIBKO OICHKA KOHKPETHBIX
OMOMETUIIMHCKHX TEXHOJIOT I, CKOJILKO (hOpMYITHPOBaHNE HOBBIX IIPABHII
¥ HOPM, HAIIPaBJICHHBIX HAa OXpaHy HPUPOILI (B TOM YHCIIE, U CaMOro
Brga Homo sapiens) oT HaTHCKa 4eJIOBEUCCKOHN KYIBTYPBL

Korma-ro, Ha 3ape 4deIOBEYECKOro OOIIeCTBa, BO3HHKHOBEHHE
TPAAMITHOHHON MOpPAIM M 3TUYECKHX MPHHIIUIIOB CTAJI0 CBOEOOPa3HOU
(hopMoOii 3aIUTHI OT Pa3pPyIIUTEILHBIX MPHUPOIHO-OHOIOTHIESCKIX HaYall
B denoBeke. CerogHs dTHYECKOS IOJDKHO CTaTh ()OPMOM 3aIlWTHI TIPH-
POTHO-OMOJIOTUYECKOTO OT HATHCKA UCKYCCTBEHHOT'O MHPA KYJIBTYPBI C
ee KpalHHMM aHTPOIOICHTPU3MOM. bHo3THka A0mKHA C(HOPMHPOBATH
HOBOE MHUPOBO33PCHUE, OCHOBAaHHOE Ha OMOCQEpOLICHTPHU3ME, B IICHTPE
KOTOPOTO JIOJKHBI OBITh MHTEPECHl HE YEIOBEKA, HO PUPOJIBI B IIETIOM.
Ho nns 3Toro denoBeKy NpUAETCS PEIIUTh BOMPOC HE TOJBKO O
MOpAJbHOCTH  HOBBIX  OHWOMEIWIIMHCKUX  TEXHOJOTHH, HO U
CEPHE3HEUTITHE DKOJIOTHICCKIE MPOOJIEMBI, CTaBAIIHE IO YIPO3y Camo
CYIIIECTBOBAHME YEIIOBEUECTBA KaK OMOJIOTHYECKOT0 BHIA.

B pemenmn  npoOiieM  OHMOSTUKU — CTAlIKMBAIOTCS — WHTEPECHI
OMOJIOTHUSCKUX, MEIUIMHCKUX, HOPUANYECKHX W (HIOCO(PCKUX HayK.
[ToaToMy ycriexu B HAyIHOM U ITPAKTHYECKOM PEITICHIH TIPOOJIEM OHO3THKH
3aBUCAT OT HAIAKUABAHUS COTPYIHHUYCCTBA TPEIICTABUTEIICH pa3IIIHBIX
obracTeli 3HAHUSL
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haBa 14
YenoBek n omoccpepa

14.1. NoHATHE U CYLHOCTL Grnocdepsbl

NMoHaTne 6muocoepsbl

BceectopoHHee M3ydeHHE TPUPOIBI  MOKA3bIBACT, UTO JKUBBIC
OpPraHm3MBl M cpella WX OOWTaHHsA COCYIIECTBYIOT B IIOCTOSHHOM
B3aUMOJICUCTBUM. B 3TOM COBOKYMHOCTH B3aMMOCBSI3EH >KHMBasi MPHUPOJIa
TPEACTaBIIET Cco00i  crermuduyeckyio  chepy  IeHCTBUTEIBHOCTH,
LIEJIOCTHYIO CUCTEMY, IMOXO0XKYI0 Ha €IMHBIN )KUBOW OpraHu3M, KOTOPBIN
poawuics BMecTe ¢ 3eMiiel M IIOCTOSTHHO BMECTE C HEll 9BOIIOIIOHUPYET.
[ImaneTapabIe MacmITaObl STOM CHCTEMBI i OJJHOBPEMEHHO €€ CXOXKECTh C
JKUBBIM OPTaHU3MOM ITO3BOJISIFOT PACCMaTPUBATh €€ KaK 0COObIN YPOBEHb
OpraHu3allvy KUBOW MaTePHH, TOJYUHUBIIICH Ha3BaHUE Ouochepol.

B cucreme COBpEMEHHOIO €CTECTBO3HAHMS TOHITHE OHOChepbI
3aHMMaeT KJII0YeBOE MECTO M MTO3TOMY pa3paboTka ydeHus o Ouocgepe
UMEeT JUTUTENbHYI0 ucToputo. Hauano ee m3ydenuro nonoxun X.b. Jla-
MapK, KOTOpBIA B CBOel KHHTe «[ Maporeojorus» OJHUM W3 TEPBBIX
00OCHOBaJ W0 O BIMSHUH JXUBBIX OPraHU3MOB Ha TEOJOTHYECKHE
MPOIIECChl. 3aTeM YYCHHIO O JKHUBOW Tipupoae OBUT TIOCBSIIEH
MHOTOTOMHBIH Tpym A. ['ymOompara «KocMoc», B KOTOPOM OH BBEI
TIOHSATHE JICU3HEHHOU Cpedbl, TIOHUMAs TTOJ HUM O0OJOYKY 3eMiTH, Kyaa
BXOIAT atMoc(hepHbIe, MOPCKIE W KOHTHHEHTAJbHBIE MPOIECCH M BECh
OpraHuvYecKui Mup.

Cam TepmuH «Ouochepa» ObBUT BHEPBBIE BBEACH B HAYKY
ABCTPUNCKUM T€0JIOTOM M majneoHtosoroM J. 3toccoM B 1875 1. OH
MOJIpa3yMeBa ojt ouochepoit CaMOCTOSITEIILHYEO chepy,
TICPECEKAOIIYIOCS C IPYTUMU 3eMHBIMHU c(hepamu, B KOTOpOi Ha 3emiie
CyIIECTBYET u3Hb. OH Jal onpejeneHne Ouocepbl Kak COBOKYITHOCTH
OpPraHu3MOB, OTPAaHUYCHHOW B IMPOCTPAHCTBE M BPEMEHU M OOUTAOIICH
Ha TIOBEPXHOCTH 3emii. Takum o0pa3om, MepBOHAYAIHHO MOHATHEM
«bnocdepa» 0003HAYAIACH COBOKYITHOCTh TOJBKO JKUBBIX OPTaHU3MOB.
CBs3p JKMBOH W HEXKHMBOH MPHPOIALI TPAKTOBAJIACh OIHOCTOPOHHE:
OTMEYaNIach TOJBKO 3aBHCHMOCTD XKHBBIX OPTaHU3MOB OT XUMHYECKHX,
(bU3UUECKUX, TEOJIO-
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TMYECKUX M JApYrux (akTOpoB, OJHAKO OOpaTHOE BO3ACHCTBHE
0CTaBaJIOCh BHE MOJIS 3pEHHS YUCHBIX.

B.WN. BepHagckum o xxnBom BewecTBe n buocdepe

BriepBeie mzaeto o reonmormdeckux (PYHKIMSX >KHBOTO BEIECTBA,
MIPECTaBIIEHHE O COBOKYITHOCTH BCETO OPraHMYeCKOr0 MHpa Kak
€IMHOT0 HEepa3JIeJIbHOI0 I1EeJIOro BhICKa3al pycckuil yuenbli B.U.
Bepuanckwmii. 1{enpio, KOTOPYIO IMOCTaBHII Iepea coO00H yUeHBIH, cTaio
M3y4eHHUE BIUSIHUS JKUBBIX OPTaHU3MOB Ha OKPYKAIOUIYIO Cpeay. DTUM
BOIPpOCOM, B OTIMYUE OT HU3YUYCHHUA BOSZ[GI‘/'ICTBI/IH Cp€dbl Ha XUBBIC
OpraHusmbl, 10 TOr0 HEC 3aHUMAJICA HUKTO. P a3yMeCTCA, 3aMCTUTh TAKOC
BO3JICHCTBUE CO CTOPOHBI OTICILHOTO OpraHu3Ma MPaKTHUYECKU
HEBO3MOXKHO. OHO CTaHOBHUTCS 3aMETHBIM TOJIBKO TPU PACCMOTPEHUU
OOJIBIIIOTO YKCIIA YKHUBBIX CYIIECTR.

ITosTomy BepHajickuii BBEI MOHATHE KMBOTO BellECTBA Kak
COBOKYITHOCTH BCEX YKHUBBIX OPTaHM3MOB ILIAHETHI, BKIIFOUYAs YelIOBEKa.

B cBomX mpencTaBIeHHSIX O XKUBOM BEIIECTBE OH MCXOIWII U3 TOTO,
YTO B TMPOIEcCe IKUIHEACSATEIHHOCTH OpPraHU3MBbl IONy4YaloT W3
OKpYJKaromiel cpeapl HeoOXOQMMbIe XHMHYECKHE BEIeCTBa, a IOCIe
CMEPTH OHHM BO3BpAIalOT WX OOpaTHO W TAaKHUM O0pa3oM JKHBOE M
HEKMBOE HaXOAWTCS B TIOCTOSIHHOM B3amMopneicTBuu. HecMoTps Ha TO
YTO JKUBOE BEIICCTBO COCTABISCT HE3HAUMTEIBHYIO 1O OOBEMY M BECY
4acTh OMOC(Eephl, OHO, TEM HE MEHEE, SBISACTCS €€ ONPEICIISIONIUM
KOMITOHEHTOM. JKUBBIC OpraHU3Mbl — Ta TEOXUMHUUECKAs CHUJIa, KOTopas
WrpaeT BEAYILYI poJib B (POpMUpPOBaHMM OOJNMKA Hallel IUIaHeThl. B
(h)YHKIIMOHAIEHOM TUIAHE HBOE BEIICCTBO CTAHOBUIIOCH TEM 3BECHOM,
KOTOPO€ COCIUHSIIO HMCTOPHUI0O XUMHUYECKHX JJIEMEHTOB C 3BOJIIOIUCH
6uoctheprl. BBenmenue 3TOro MOHATHS TaK)Ke MO3BOJSIO MOCTABUTH U
pEmUTh BONPOC O MEXaHW3MaxX T'€OJIOTHYECKOH aKTUBHOCTH >KHBOTO
BEIIECTBA M NCTOYHUKAX SHEPTHH IS ITOTO.

BzaumojielicTBie JKMBOTO BEIIECTBAa IUIAHETHI C OKpYKarolen
cpemoit pokmaer Omochepy — 007acTh PacIpoCTpaHEHHs KA3HW Ha
3emte.

Takum o6pazom, Guocepa — 3TO KUBOE BELISCTBO IUIAHETHI U
npeoOpa3zoBaHHas UM OKpYKalowlas cpeaa.

Ona mpexacraBnser coOoW eAMHYIO CHCTEMYy, B KOTOpOW Macca
YKHBOT'O BEIIECTBA, HECMOTPS Ha BCE M3MEHEHMS M MEPEXO0JIbl U3 OJHOIO
COCTOSIHHA B JIpyroe, coxpaHsercs Heu3MeHHoW. CTpyKTypa, cocTaB U
sHeprus Ouochepsl ONpeneNAIOTCS MPOIIION U HACTOSIIEH AesITeIbHO-
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CTBIO JKHUBBIX OpraHu3MoB, B TOM 4YHCJIE U YCJIIOBCKaA. CBouMu
IpaHHLIAMH OHA OXBATHIBAET HWXKHIOIO YacTh aTMocdepsl, runpochepy u
BEPXHIOIO YacTh auTochepsl. brochepa sBiseTcs OMHUM M3 OCHOBHBIX
CTPYKTYpHBIX ~KOMIIOHEHTOB Hamled TUIaHeTBI ¥ OKOJIO3EMHOTO
KOCMHYECKOTO TIPOCTpaHcTBa. JTO cepa, B KOTOPOW OCYIIECTBIISIOTCS
OMOPHEpPreTHYeCKHe TIPOIeCCHI M OOMEH BEIIECTB  BCJICICTBHE
NEeSTebHOCTH KU3HH.

[Inenka 6uocdepbl, OKyTHIBarOMmas 3eMiII0, OYeHb TOHKas. CeromaHs
MIPUHATO CYHTATh, YTO B atMochepe MUKpPOOHAas >KU3Hb UMEET MECTO
NpUMEPHO /0 BBICOTHI 20—22 KM Haja 3eMHOWM MOBEPXHOCTHIO (710
030HOBOI'O DJKpaHa), a HaJIMYUe XXH3HU B TIYOOKHUX OKCAHHUUCCKHX
BIIAIMHAX OIYCKAeT 3Ty rpaHuly 1o 8—I11 KM HIDKe YpOBHS Mops.
YranyOneHue 5KU3HU B 3¢MHYIO KOPY MHOTO MEHBIIIE, © MUKPOOPTaHU3MBI
00OHapyXEHBI MPH INTyOUHHOM OypeHUH U B IDIACTOBBIX BOJAX HE IIy0xe
2—3 kM. B atmocdepe Hambosee 3aceleH CIIOM TONIIMHON 10 50 M.
BriHOC MHKpOOpraHM3MOB Ha BBICOTHI 0Oojee 15 KM BO3MOXKCH
KOHBCHITMOHHBIMH TTOTOKaMH BO3yXa. 3a BEPXHIOIO TPAHHUIYy OHOCHEpHI
YCJIOBHO MTPUHUMAETCSI 030HOBBIHN CJIOM, BBIIIE KOTOPOTr'O MOITHBIM MOTOK
yIbTpaduOIETOBOTO M3ITyUEeHNUs, BEPOATHO, YOMBaeT Bce kuBoe. HrkHssa
TpaHWIla  PacIPOCTPaHEHHS JKWUBBIX OPraHM3MOB B  JmHTOChEpe
ompenensiercss Temmeparypoil. [lo coBpeMeHHBIM TIpEICTaBICHUSM,
JKUBBIC OPraHM3Mbl MOTYT CYIIECTBOBATH IPH TeMIleparype He Ooiee
100°C. TakuMm o00pa3oM, O CpaBHEHHIO C JpPYrHMHU Teochepamu
Oouoctepa mpencraBngeT coOoil ToHualyro TieHKY. llpaBnma, oHa
MOKPBIBACT BCIO 3€MJI0, HE OCTaBJIsAsi HU OJHOTO MeCTa Ha Halel
IUTaHetre, TAe Obl HE OBUIO JKWU3HW, BKIIIOYAs IYCTHIHU W JICJSTHBIC
MIPOCTOPBI APKTHKHU U AHTApKTUKH.

Pazymeercs, KONMMYeCTBO KMBOTO BEIIECTBA B PasHBIX O0JACTIAX
orocdepsl pazmmaHo. Camoe 0OJBIIOe €ro KOJHIECTBO JTOKATN30BaHO B
BEPXHUX CIOSX JUTOCPepsl (mouBa), ruapochepsl W HIDKHHAX CIIOSX
atMocdepsl. I'myOke B 3eMHYIO KOpy, OKeaH, BBIIIE B arMocdepy
KOJIMYECTBO KMBOTO BEMIECTBA yMEHBIIAETCS. DJTO [Oal0 OCHOBaHHSA
BepragckoMy TOBOPHUTB O C2YUeHUAX T PA3PEHCEHUSAX HCUSHUL.

OcobenHocThIO OMOC(heEpHl SBISETCS TO, YTO MEXIY Ouocdepoit u
OKPY)KaIOIIUMHU €€ 3eMHBIMH O0OJIOUKAMH HET Pe3KOil rpaHuiel. U,
MIPEXJIe BCEro, HET TOW TpaHuIlbl B atMocepe, KoTopas caenaia Obl
Oouocdepy 3aKphITOM Il BCEX KOCMHYECKHX W3IYYCHUM, a TaKke
sHepruu Comuna. Takum o0pa3om, Ouocdepa OTKpBITA KOCMOCY,
Kynaercsi B IIOTOKax KOCMHYECKOM dHepruu. JKuBoe BEIIECTBO
TIOTJIONIAeT W TiepepadaThiBacT 3Ty DHEPIHI0 B OHOTCOXMMHYECKYIO
SHEPrHI0 JKMBOTO BemecTBa Omocdepsl. buoreoxmmmdeckas SHEpPrus
MOXXET OBITh BBIpaKEHA CKOPOCTBIO 3acelicHHs Ouocdepsl TaHHBIM
BHIIOM OpraHm3MoB. JII HEKOTOphIX OakTepuid 3Ta CKOPOCTH
OTPAaHWYMBAETCS JIMIIb CKOPOCTBIO [IENEHHUsS IEMOYKH KIETOK U
mpuOIIDKaeTCss K CKOPOCTH 3ByKa. OTO O3HA4aeT, 4YTO TpH
OJIarONPUATHBIX YCIOBUSAX JAHHBIN BHI MOXKET 3ace-
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JIUTh 3eMIIF0 MPAKTUYECKH MIHOBCHHO. BepHaJCKUI BBIUUCIHI BpeMs,
HEOOXOMMOE Pa3JIMYHbIM OpPraHU3MaM JIJIS «3aXBaTa» IOBEPXHOCTH
wiaHeTsl. [y Oaktepuii — 310 1,25 cyTOK, [T H(Y30pHn TYPEeabKn —
67,3 CyTOK, IJig KpHICHI M JOMAIllHEH CBUHBM — II0 8 JeT, s
IBETKOBBIX pacTeHmii — 11 ner, mms Bomopocieit — 379 mer, mis
ciaona — 1000 ner.

broreoxnmuueckass SHEpPrusl WCHONB3YEeTCS UISL  OCYIIECTBICHUS
TEOXUMHUUYECKHX (DYHKIMA JKABOIO BEIIECTBA. JTO DJHEPreTUYEcKas,
KOHIICHTPAIMOHHAS, JAECTPYKTHUBHAS, TPAHCIIOPTHAS M CPETO00pasyro-
mas QyHKIMHA, OCHOBAHHBIC HA TOM, YTO >KHMBBIC OPraHU3MbI CBOUMHU
JIBIXaHUEM, THUTaHWEeM, MeTa0OJIM3MOM, HENPEPBIBHOH  CMEHOH
MOKOJICHUA TOPOXKAAIOT TPaHAUO3HEWIIEEe IUIAHETHOE SIBJICHHE —
MUSPAYUIo XUMUYECKUX dNeMenmos 8 oOuocgepe. BUOTeHHasw MUTpamys
TOYMHACTCS IBYM OMOT€OXUMUYCCKUM ITPUHITUATIAM:

1) cTpeMHUTCS K MaKCHMAJILHOMY IPOSIBIICHHIO, YTO TPHBOAUT K
BO3HHKHOBEHHUIO «BCIOJTHOCTH» JKU3HU;

2) crocoOCTBYeT  BBDKMBAHHMIO  OPTraHW3MOB,  YBEIMYHBAIOIINX
OMOTEeHHYIO MUTPAIIHIO AaTOMOB, UTO B XO/I€ YBOJFOIWH KU3HH MIPHUBOIIIIO
K TIOSIBJICHUIO BCce OO0JIee CIOKHBIX M Pa3BUTHIX OPTaHU3MOB.

OTO MpeompefeNnio PEmaloNIyl0 pOjb JKABOTO BEIIECTBA M
Omochepsl B CTAaHOBJICHWH COBPEMEHHOTO OOJMKa 3eMim — ee
aTMoc(epsl, TuApocdepsl U TUTOCHEpHI.

Crpykrypa onocdepni

ITo cBOEMy cocTaBy, CTPOCHHIO W OpraHM30BaHHOCTH OHMOchepa —
3TO CIIOXKHAsS 000JI0YKa, KOTOpast BKIIOYACT B ceOs:

* JKUBOE BEIICCTBO — COBOKYIIHOCTH JKHUBBIX OPraHU3MOB ILTAHETEHI,

BKJIFOYAs YEJIOBCKA;

* OHMOTCHHOE BEIIECTBO, CO3MAHHOE B IPOIISCCE JKU3HEACATEITEHOCTH
OpraHu3MoB (Ta3el aTMOC(hEephl, yroNb, He(PTh, U3BECTHAKH U T.1I.);

* KOCHOE BEIeCcTBO, C(hOPMUPOBAHHOE 03 YJaCTHS KU3HH, K HEMY
oTHOcATCa atMocdepa, ruapocdepa u murochepa;

* OMOKOCHOE  BENMIeCTBO  —  PE3yiabTaT  B3aWMMOMICHCTBHSI
JKU3HEACATEIPHOCTH OPTaHU3MOB M HEOHOJOTMYECKUX MPOLIECCOB
(HanpuMep, Mo4Ba, 03epHas BOJa);

* BEIIECTBO KOCMUYECKOI'O MPOUCXOXKICHHS.

OO0IIyI0 Maccy JKHBBIX OPraHM3MOB OIICHHMBAIOT B 2,43 10" .
Bromacca opranu3moB, obuTaromux Ha cymie, Ha 92,2% mpeacTaBicHa
3eJIeHbIMU ~ pacTeHnsMu W Ha  0,8% —  JKUBOTHBIMH U
MHKpOOpraHn3MaMu. HampoTuB, B oOKeaHe Ha OO pacTCHUM
npuxoautcs 6,3%, a Ha TOJ0 JKUBOTHBIX M1 MUKPOOPTaHm3MOB — 93,7%
Bcell Omomacchl. JKU3Hb cOoCpeoToYeHa IJIaBHBIM OOpa30oM Ha CyIIIe.
CymMmmapHast 6uomacca okeana cocTtapisieT Bcero 0,03 o 10" 1, wm 0,13%
OromMacChl BCEX CYIIECTB, OOUTAIOIMNX Ha 3eMIIe.
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B pacnnpeaciICHu JXKHUBBIX OPraHu3MOB II0 BHJ0OBOMY COCTaBYy
HaOI0JaeTCsl BakHash 3aKOHOMEPHOCTh. M3 obriero ymciaa BuaoB 21%
MPUXOAUTCS Ha paCTeHMs, XOTd HX BKIaag B O0OIIyl0 Ouomaccy
cocraBisier 99%. Cpemn WBOTHBIX 96% BHIOB — OCCIO3BOHOUHBIC
TOMBKO 4% — TM03BOHOYHBIE, W3 KOTOPBIX TOJBKO JecsATas YacThb
IIPUXOANUTCS HAa MJIEKONMTAIOIIMX. TakuM 00pa3oM, B KOJHYECTBEHHOM
OTHOIICHUHU MPeo0IamaroT (GOPMBI, CTOSIIHUE HA OTHOCHTEIBHO HH3KOM
YPOBHE 3BOJIIOIIHOHHOIO PA3BUTHL.

Macca xkwuBoro Bemiecta coctaBisger Bcero 0,01—0,02% ot kocHoOro
BellecTBa OHOCepbl; eciau ero paBHOMEPHO PpaCIPEleNUTh 0
MOBEPXHOCTH 3eMJTH, OHO TTOKPOET €€ CII0EM Bcero B 2 ¢M TonmuHoi. Ho
Ipyd 53TOM HMEHHO JKMBOE BEIIECTBO MWIPAeT BEAYIIYI0 pOJb B
OMOreOXMMHYECKHMX IIpolieccax Ojaromaps SHEPreTHYecKod (QyHKINH.
Benp skMBBIC OpPraHHM3MBI CIIOCOOHBI YEpIIaTh M3 OKPYIKAIOMICH Cpebl
BEIICCTBA W DJHEPrUI0, HEOOXOJAMMYI0 MM Uil OOMEHa BEIICCTB U
OCYIIECTBIICHUS BCEX JIPYTUX CBOUX (DYHKIIHH.

14.2. bnocdepa n kocmoc

HcxomHoit OCHOBOI CylliecTBOBaHUS OHOC(hEpHl M IMPOUCXOISIINX B
Hell  OMOTCOXMMHYCCKHX TIIPOIECCOB  SIBIIETCS  aCTPOHOMHYECKOE
TTOJIO)KEHUE HaIlled IUTAHETHI, B TIEPBYIO OYEpEdb €€ PacCTOSHHE OT
ConHIla W HAKIOH 3€MHOH OCH K IUIOCKOCTH 3EMHOW OpOWTEHL
[IpocTpaHCTBEHHOE pPACIIONOKEHUE 3eMJIM B OCHOBHOM ONpEIEIISET
KJIUMaT Ha IDIaHETe, a TIOCIESJHUMN, B CBOI O4Yepeb, — >KU3HCHHEIC
LOUKIBI BCEX CYIIECTBYIOIIMX Ha Hed opraHm3MoB. (OCHOBHBIM
HCTOYHUKOM OJHEPrMH JJI1 BCEX TCOJOIMYECKHX, XHMHYECCKHX U
OMOJIOTMYECKHX TPOIIECCOB Ha Haile mianete sipisiercss Connne. Cpenu
KOCMHYECKHX (paKTOPOB OCOOCHHO Cepbhbe3HOE BIHMSHHE Ha OHocdepy
OKa3bIBAIOT IMPHUPOTHO-PATNAIIMOH-HEIA (POH ¥ MArHUTHBIC TTOJIA.

[IpupomHo-paguanMoHHEIH (POH caaraeTes U3 TPEX KOMITIOHEHTOB:

1) npupoHbIe pagUOHYKIUILI (YpaH, TOPHI);

2) MPOIYKTHl MX PAIMOAKTHBHOTO pacraaa, KOTOPhIE HAXOIATCS BO
BCEX DJIEMEGHTaX 3€MHOW KOpBI, TI0YBE, Boae, arMochepe U
TIOTJIONIAFOTCS BCEMH JKUBBIMU OpTraHU3MAaMH;

3) BBICOKOIHEPIeTUYECKUE W3TyYCHHUS, TOMAaronpe Ha 3eMII0 U3
KOCMHYECKOTO TIPOCTPAHCTBA B BUJIC MIOTOKA ()OHOBOTO M3ITYYCHHS.

Bonpekn HammMm cTpaxaMm Iepe, paJdOaKTHBHOCTBIO, KOTOPBIC
YCHIHIINCH IToclie aBapuu Ha UepHoObLIbCKOH ADC, OKa3bIBaeTCs, UTO
0e3 MpPUPOIHO-PATUANMOHHOTO (hOHA HOPMAIBHOE CYIIECTBOBAHUE
JKUBBIX OPTaHW3MOB HEBO3MOXKHO. DTO CJICIBI 3MOXH BO3HHKHOBEHHUS U
TIePBOHAYAIILHOTO CYIIECTBOBAHUS JKM3HHM, Korma ©Oojiee BBICOKHI
YPOBEHB PaINOaKTHBHOCTH CITYKFLT TIEPBBIM OpraHu3Mam
JIOTIOJTHUTEITLHBIM HCTOYHUKOM SHEPTHH.
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buoctepa Tarke morpykeHa B OKEaH 3JICKTPOMATHUTHBIX TOJEH
KOCMHYECKOT'0, 3¢MHOTO M OMOTEHHOTO NpOHMCXOKIeHus. [Ipakrudecku
BCE MPOIECCHl KHU3HEACATCILHOCTH CBSI3aHBI C 3JICKTPOMArHUTHBIMU
MOJISIMH, TMATa30H KOTOPBIX JIEKUT B MIMPOKOM HHTEPBaje JUIMH BOJIH.
Muorne QyHAaMEHTANbHbIE OMOJOTHYECKHE TPOIECCHl HEBO3MOXKHBI
0e3 mepeHoca AIEKTPUIECKUX 3aps/IOB, BHI3BIBAIOIINX MarHUTHOE TOJIE,
MMO3TOMY  JIIOOOH  OpraHM3M  TPEACTaBIsIeT COOOH  TreHepaTop
AIIEKTPOMArHUTHBIX CUTHAJIOB.

DNIeKTPOMAarHUTHBI (OH OHoC(ephl SBISIETCS DBOJIOMHOHHBIM
(hakTOpOM, KOTOpBI BiMsAeT Ha Omonormyeckne puTMbl. Kocmmdeckne
W3JIy4YEHUs, TeHEpUPYEMBIE SIpOoM ['alnakTUKW, HEUTPOHHBIMH 3BE3AMU,
6J'IH)K3171HH/IMH 3BC3AHBIMU CHCTEMaMH, COHHHGM n IIIaHETaMH,
MIPOHMU3BIBAIOT OMOC(epy M BCe MPOCTPAHCTBO B HEl. B 3ToM moToke
Pa3HOOOPa3HBIX UTYUCHUH OCHOBHOEC MECTO TPUHAIJICKUT COTHEYHOMY
W3JIYYCHUIO, KOTOPOE OKAa3bIBAET IOCTOSIHHOE BO3JCHCTBHE Ha BCE
SIBJICHUSI Ha 3eMJIe.

Eme B.W. Bepmaackuii mucan o ToMm, uyro CoJIHIIEM B KOpHE
mepepaboTaH M W3MEHEH JMK 3eMJIM, NMPOHW3aHAa W OXBaucHa BCS
ouocdepa. bomee Toro, cama Omochepa SABIACTCS MPOSBICHHUEM €TO
W3IydeHud. B Hel MpouCXOaUT MpeBpallleHUE COJIHEUHOW SHEPruu B
HOBBIC (OpMBI 3eMHOW CBOOOAHOW »dHEPruu (OHOTCOXMMHYCCKYIO
SHEPTHUI0 JKUBOTO BelmlecTBa Omocdephbl), KOoTopas B KOpPHE MEHSET
UCTOPHIO U CyJb0Y HalleH IIaHeThl. TakuM 00pa3oM, 3eMHasl )KU3Hb HE
SBIIIETCSI  4YEM-TO  ClOy4yaiiHeIM. HampoTuB, oOHa  BXOOUT B
KOCMOILJTAHETAPHBIN MexaHU3M Onochephr.

Bormee  moapoOHO ~ CONHEYHO-3€MHBIC  CBS3M  PacCMOTPEN
nocjieaoBaTenb  BepHajackoro, ocHoBatenb —TrenuoOuonormd - A.JL
UmwkeBckuit. OH OTMeYal, 4YTO BCE caMble pa3HOOOpPa3HBIE U
pa3HOXapaKTepHbIEe SBJICHUS Ha 3eMiie — M XUMUYECKHE TPEeBPAIICHUS
36MHOM KOPBI, U IMHAMUKA CAMOM IUIAHETHI U COCTABIISIOLIUX €€ YacTel
(atmocthepsr, TtHOpochepsl W JUTOCHEPH]) — MPOTEKAOT IO
HEToCpeCTBeHHbIM Bo3aeiicTBHeM Coiana. OHO SBISIETCS OCHOBHBIM
(Hapsmy ¢ KOCMUYECKHMH W3IYYEHHSIMA W SHEPrue pagnoakTHBHOTO
pacriazia B Hempax 3emiIH) MCTOYHWKOM JHEPTHH, MPHYMHOW BCEro Ha
3emMiie — OT JIETKOTO BeTepKa U MPOU3PACTAHUS PACTCHUI 10 CMepUeH U
yparaHoB ¥ YMCTBEHHOH JISTEILHOCTH YeI0BEKa.

CBsi3pb MEXJy IMKJIAMH COJHEYHON aKTUBHOCTH U TPOIECCAMHU B
ouocdepe Obuta 3ameueHa eimre B XVIII B. Torna aHrmumiickuii acTpoHOM
B. I'epiens 0OpaTiii BHUMaHUE HA CBS3b MEXKIY YPOXKasIMHU TIIICHUIIBI U
YHCIOM CoNHEYHBIX IsTeH. B konme XIX B. mpodeccop Omecckoro
yHuBepcutera @.H. IlIBenoB, M3y4as cpe3 CTBOJA CTOJIETHEH akailuw,
OOHapY’KWJI, YTO TOJIIIMHA TOIMYHBIX KOJIEI] U3MeHsieTcsl Kaxasle 11 ser,
KaK Obl MOBTOPSS MHUKIWYHOCTh CONIHEYHOH akTHBHOCTH. Ho numib B
XX B. yAaJIOCh MOHSTH, YTO COJTHEYHAs! aKTHBHOCTD CBSI3aHA C AIIEKTPO-
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MAarouTHbIMU U JPYTUMH KOHG63HI/I$IMI/I MHUPOBOTO HPOCTPAHCTBA.
VYcranoBun 3toT  (pakT UwkeBCKHMH, KOTOPBIM 00OOMIMI  ONBIT
OpeaAMICCTBEHHUKOB U IIOABEII IO 9TU SMIIMPHUIYCCKHUEC JaHHBIC TBCPAYIO
HayuHyto 0a3y. OH cuutan, uyrto COJHIE TUKTYET PUTM OOJBITHHCTBA
OMOIOTMYECKUX TIPOIECCOB Ha 3emile, M KOrJa Ha HeM o0pasyercs
MHOTO TIATEH, MOSIBISIFOTCS XPOMOC(EPHBIC BCIBINIKH M YCUITHUBACTCS
SIPKOCTH KOPOHHI (3TO XapaKTepPHO I TIeprHoIoB akTuBHOTO CoJTHITA), Ha
Halllel IUIaHeTe pa3paXkaroTCsl DITUICMHM, YCHIMBACTCS POCT JICPEBHEB,
OCOOCHHO CHITbHO Pa3MHOXKAIOTCS BPEJMTENH CENBCKOrO XO3fCTBA H
MHUKPOOPraHW3Mbl — BO30yIUTENM pa3nuuHbXx Oonesneil. [lomoOHoe
3aKII0YeHHe ObUIO CIAETaHO MOCIe W3y4YeHHs HaJOKEHHUs ApYr Ha Apyra
rpaduKoB COTHEYHOW aKTUBHOCTH U aKTHBHOCTH OHOCQEPHI.

14.3. YenoBeK U KOCMOC

OcHOBHasg Macca Y4Y€HBIX €IMHa BO MHEHHH, YTO YEJOBEK U
YeJI0OBEYECTBO COCTABIIAIOT YaCTh JKUBOTO BELIECTBA HAIlEH MIaHEThl. OTO
O3HAYaeT, 4TO JIOAM TaKKe MOJABEP)KEHBbI BO3AEUCTBUI0 KOCMHYECKUX
SHEPrui U COJHEYHOM paauanuu. Hanpumep, denoBeyecKkuil OpraHusm,
TaK €, KaK W OPraHu3Mbl JPYTUX >XHMBOTHEIX, «IIOACTPAUBAETCS» K
putMaM Ouoreocdepsl, MPEXKIe BCETo, CYTOYHBIM (IHPKATHBIM) H
CE30HHBIM PUTMaM, CBA3aHHBIM CO CMEHOM BPEMEH ToJia.

OOMeH BemecTB y 4YelOBeKa IPOTEKAaeT B HACIEIyeMOM U3
IIOKOJICHHUSI B IIOKOJIEHHE LHMPKagHOM pUTMe. B HacTosimee Bpems
CUMTAETCs, YTO OKOJIO COPOKa IPOIIECCOB B YEJIOBEYECKOM OpPTaHU3ME
MOJYMHEHO CTPOromy HMpkagHoMmy putMmy. Hampumep, B 1931 . Obuia
YCTaHOBJIEHA LUKJINYHOCTD B (DYHKUIHOHUPOBAHUH ME€UYEHH YeJoBeKa. Y
JIofIeH, BeAYIIX HOPMaIIbHBIM 00pa3 KU3HH U MUTAIOMINXCS TPH pas3a B
JCHb, B TIEPBYI0 TIOJIOBUHY JHS II€YCHb BBIIEISET HauOoIblIee
KOJIMYECTBO JKENT4M, KOTopast HeoOXoIuMa I TIepeBapyuBaHusl KUPOB U
0€eJKOB, Pacxoysl 3alaceHHbIN ITIMKOTEH M MPEBpaIlasl €ro B MPOCTHIE
pasHOBUAHOCTH caxapa. OHa oTHaeT BOXLy, 0Opa3ysi MHOTO MOYEBHHBI, U
HaKalyiMBaeT >kupel. Bo BTOpOH TMONOBMHE MIHSA II€YEHb HAYMHAET
ycBaMBaTh caxapa, HakalUlMBas IJIMKOreH U Bogy. OObeM ee KIIETOK
YBEINYUBACTCS B TPU pasza.

Ha mnpoTspkeHMM CyTOK IMKIMYHO KOJEOJIeTCs  COAepKaHue
reMoryioOrHa B KPOBH, MaKCUMyM ero mnpuxonurcs Ha 11—13 gacos, a
MUHUMYM — Ha 16—I18 ugacoB. CyTOYHBIM KOJIEOaHUSIM IOJBEPKEHO
COJIEp’KaHNE B KPOBM KaJlMs, MarHus, HaTpHsl, KaJblus, skene3a. Houbto
MOBBIIIAETCA KOJIWYECTBO COJIEH MarHus, a B MO3TOBOM JKHUAKOCTH —
KOJMYECTBO cojeil Kanus. JlaHHbIE COEIMHEHHs] TacsT HEPBHO-
MblIIEUHYI0  Bo3OymumocTh. [lo  cyrounomy rpaduky paboTaer
BereTaTuBHas HepBHas cucrtema. CTaTHCTHKA YTBEPKAACT, YTO Jaxe
POXIIEHUE U CMEPTh Yallle CIIy4aroTCsl B TEMHYIO 4acTb CYTOK, OKOJIO
HOJTYHOUH.
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Best kuBasi mpuposia YyTKO pearupyeT Ha CE30HHBIE HM3MEHCHUS
TEMIIEpaTypbl  OKPYXKaloIled Cpenbl, HWHTEHCUBHOCTh COJHEYHOTO
M3JIy4€HHUsS — BECHOM TMOKPBIBAIOTCS JIMCTBOM JEPEBbs, OCEHBIO JICTBA
OITajIaeT, 3aTyXaT OOMEHHBIE MTPOIECChl, MHOTHE KHBOTHBIE BITAAIOT B
CIsUKy W T.7. YemoBek He sBIseTCS HMCKIOYeHWeM. Ha mpoTshxkeHun
rofla y HEero MeHsieTcsi MHTEHCUBHOCTh OOMEHa, COCTaB KIIETOK TKaHEeHw,
MpUYEM 3TH KOJIEOaHHS Pa3NUYHBl B Pa3HBIX KIMMATHUECKUX TOACAX.
Tak, B roxkHBIX paiionax (Counm) comepkaHWe TeMOTJIOOMHA U
KOJIMYECTBO DPHUTPOILIMTOB, a TaKXKe MAKCUMallbHOE W MHUHUMAIbHOE
JlaBliecHHe KpPOBH B XOJIOAHBIA Tiepuoa Bo3pactaroT Ha 20% 1o
CpPaBHEHHUIO C TeIUIbIM IepuoioM BpemeHH. A B ycnoBusx Cesepa
HauOONIBIIMK TPOLEHT TeMOrNoONHa OOHapyKeH Yy OOJBIIMHCTBA
00CJIe/IOBAHHBIX XKUTEJICH B JICTHUE MECSIIbI, 3 HAMMCHBIITHI — 3MMOU U
B HayaJie BECHBI.

I{uknbl  CONHEYHOW AaKTMBHOCTH OKAa3bIBAIOT BJIMSHUE M Ha
JKU3HENIESTeNbHOCTh  4elloBeka. Tak, o00paboTaB cTaTHCTHYECKHI
MaTepyayl 10 3a00JIeBaéMOCTH BO3BpaTHBIM TH(GOM B EBpomeiickoit
gactu Poccun ¢ 1883 mo 1917 1T., a Takke xonepoit B Poccnu ¢ 1823 o
1923 rr. m manHble Mo akTUBHOCTH CoiHila, YMmKEBCKHHA TPHIIET K
BBIBOJTy, YTO BCIIBIIIKKA 3a00JIEBAEMOCTH HACTYMAOT CHHXPOHHO C
W3MEHEHUSIMH, TPOUCXOMAIIMMH B DPa3HBIX CONHEYHBIX cdepax. Ha
OCHOBaHWM TOCTPOEHHBIX MM rpadukoB YmwkeBckuil eme B 1930 T.
npezcKasal MUAEMUYECKYI0 BCIBIIKY Xonepsl B 1960—1962 1T., uto u
JICUCTBUTENBHO CITyYMIIOCh B cTpanax FOro-Bocrounoii A3uu.

To, YTO COCTOSIHHE COJIHEYHON aKTUBHOCTH HEOE3pa3IUYHO IS
JKU3HU Ha 3eMIle, MOKa3bIBACT U YBEIUUCHUE YUCIIA CITyYacB 3apaKCHHUSI
yecOTKOM B 1968 I., 1 HEOKHIAHHO MOACKOYHMBIIIEE YUCIO 3a00JIeBaHUI
KIICTIIEBBIM DHIEDATUTOM ¥ TYISApEeMHEer Ha BepIIMHE MaKCHMyMa
BEKOBOTO IIMKJIA COJIHEYHOM aKTMBHOCTH B 1957 1. (HecMoTps Ha
MIPOBOJMBIINYIOCS, KaK M B TPOILIbIE TOMABI, BAKIWHAIWIO HACEIICHHS).
Takum 00pa3oM, MBI OOHApY)KHMBaeM SIBHYIO B3aHMOCBS3b UEIOBEKa C
pacTUTETHHBIM M )KHBOTHBIM MHPOM, B KOTOPOM BCE KH3HEHHBIE ITUKIIBI
— 3a0o0yieBaHUS, MAaCCOBBIC TIEPEKOYEBKH, TMEPHOABI  OypHOTO
Pa3MHOXKEHHUST MIICKONHUTAOIINX, HACCKOMBIX, BUPYCOB — TIPOTEKAIOT
CUHXPOHHO C OJIMHHAJIIATUICTHUMH IUKIAMH COJIHCYHOW aKTHBHOCTH,
KaK U 4epeIOBaHUE TPO30BOI U CIIOKOMHON JICTHEH MOTO/IbI, OOJIBIIETO
Y MEHBIIIETO MMPOU3BOJICTBA PACTUTEIBHON MaCChI U T.1I.

I'emaTonoru mpuIUIM K BBIBOJY, YTO B TOJBI MAKCUMYMa COTHEYHOM
AKTUBHOCTM HOpMa CBEPTHIBAHHMS KPOBH y  3JOPOBBIX  JIFOJICH
YBEITMUMBAETCS B/IBOE, a TaK KaK y OOJBHBIX C CEPACYHO-COCYIHCTHIMHU
3a00JI€BaHMSIMUA CTIOCOOHOCTh HECBEPTHIBAEMOCTH KpPOBH YTHETEHa, TO
MIPY YBEJIMYCHUN COJNIHEYHBIX ISTEH y4amaroTcsl HH)APKTHI, HHCYIIBTHI.
ITosToMy ceityac HEKOro He yauisger, korma B CMU cooOmamT o
HEOJIAarONpUATHRIX IHAX, B KOTOpPBIC IJIIOAM, OOJBHBIE XPOHUYECKUMH
3a00J1€BaHUSIMH, TOIDKHBI BECTH ce0sI C OCTOPOKHOCTHIO.
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[IpuBeneHHbIe (haKThl TO3BOJISIOT HAaM TOBOPUTH O BIUSHUH
KOCcMOca Ha (U3HOJIOTHYECKUE IMPOILECCHl B OTAEIEHOM YelIOBEUYECKOM
opranusme. Ho Begp OJHOBPEMEHHO YENOBEK SBJSIETCS YacTbIO
YeII0BEYeCTBa, OOIIECTBEHHOTO OpraHNu3Ma, KOTOPBIA TaKKe TOABEPIKEH
BJIUSTHUIO COJIHEYHOM AKTUBHOCTH. UMKEBCKUI MOMNBITAICA YCTAHOBUTH
B3aMMOCBSI3b OJTMHHAIIATHIICTHIX COJTHEYHBIX ITUKJIOB c
HACBHIIIIEHHOCTPIO MCTOPUYECKUMH  COOBITHSAMH  pa3HBIX MEPHOIOB
YeNI0BEYECKON UCTOPUH. B pe3ynbTare CBOEro aHamm3a OH CJIeNall BEIBOJ,
YTO MAaKCHMyM OOIIECTBEHHOW aKTHBHOCTH COBIIAJIAET C MaKCHMyMOM
COJHEYHOW axkTHBHOCTH. CpeaHue TOUKM TEYeHHs I[MKIA JaroT
MAaKCUMyM MAaCCOBOM JIESITEJIbHOCTH 4YEJNOBEKA, BBIPAKAIOLIUNCA B
PEBOJIONMAX, BOCCTAHUAX, BOWHAX, MMOX0aX, MEPECEeICHUsX, ABISIOTCS
HayajlaMd HOBBIX HCTOPMYECKMX 3M0X B HCTOpPHM yeloBedecTBa. B
KpallHMX TOYKax TeYCHHs LUKJIAa HaNpsiKeHHe OOLIeYeIoBeYecKOn
JIeSITeIbHOCTH BOEHHOT'O WJIM MOJIUTHYECKOTO XapaKTepa MOHM)KAeTCsl 10
MUHHUMAJIBHOTO TIpeJieNia, YCTyTas MECTO CO3UAATEIbHON NesTeTsHOCTH
U CONPOBOXIASCH BCEOOIINM YIAAKOM TIOMHTHYECKOTO W BOEHHOTO
JHTYy3Wa3Ma, MHPOM H CIIOKOHHOW TBOpYECKOW paboToOi B oOIacTu
TOCYIAapCTBEHHOTO CTPOUTENBCTBA, HAYKH M HcKyccTBa. [lo momacderam
UrkeBCKOTO, BO BpeMsI MUHUMYMa COJTHEUYHOW aKTHBHOCTH COIMATbHAS
aKTUBHOCTh cOcCTaBisier He Ooinee 5%, BO BpeMs MaKCHMyMmMa —
nocrturaet 60%.

OTH wuoem O CBSA3M KOCcMOca, 4eloBeka U Ouocdepsl,
MIpeACTaBICHHbIC KOHIensiMu BepHanckoro m UmKkeBCKOro, JEriau B
OCHOBY momyispHoM cerogHss runoressl JLH. T'ymunea o
[IACCHOHAPHOM TONYKE, POXJAIOUIEM K JKM3HM HOBBIE 3THOCHI.
KinroueBpiM MOHSATHEM KOHIICTIMK STHOTeHe3a ['ymuseBa sBisieTCst
TIOHSTHE NACCUOHAPHOCMY, KOTOPOE OH ONpEAeseT KakK ITOBBIIICHHOE
cTpemiieHue K JedcTBuio. IlosiBIeHHME 3TOro mpu3HaKa Yy YeloBeKa
SIBIISIETCS. MYyTallWeil, 3aTparuBaroiell HJHEPreTHYeCKUe MEXaHW3MBI
yenmoBedeckoro Tena. llaccmoHapwmii (HOCHTENh TACCHOHAPHOCTH)
CTaHOBUTCSI CIIOCOOHBIM BOCIIPHHATH W3 OKPYKAIOIMIEH CpPeasl SHEPTUU
Oospine, YeM HEOOXOAWMO Ui €r0 HOPMAaJIbHOW JKHU3HENESTeITHHOCTH.
M30BITOK e TIOTY4CHHON SHEPrUy HANpaBISICTCS UM B JIFO0YI0 00J1acTh
YeJOBEYECKOW  AEATENbHOCTH, BBIOOp  KOTOPOM  ompenensercs
KOHKPETHBIMM HUCTOPHUYECKUMH YCIOBUSIMU M CKJIOHHOCTSIMH CaMOTO
yenoBeka. [laccuoHapuif MOXET CTaTh BEIUMKHUM 3aBOEBATEIIEM
(Anekcannp Maxkenonckuii, Hamoneon bonamapr u T.8.) Wi
nyreniectBeHHUKOM (Mapko Ilono, A. [TpxkeBalibCcKuii U T.J.), BEITUKAM
yaerpiM (A. Oiamreitn, M. Tere u 1p.) WK PETUTHO3HBIM
pedbopmaropom (byama, Xpuctoc u gap.). IlosBieHune cBoiicTBa
MMACCHOHAPHOCTH WHHUIMUPYETCS KaKUM-TO PEAKHM  crierupraeckum
KOCMHYECKHM  H3IIy4eHHEM, TIOCKOJBbKY IACCHOHAPHBIE  TONYKU
MIPOUCXOmAT 2—3 pa3a 3a ThIcsueneTne. Hocurenw MacCHOHAPHOCTH
MOSIBIISIFOTCA B 30HE CJiea OT 3TOTO M3IYYEeHHS — B IOJIOCE HMIMPUHON
200—300 kM ¥ JUIMHON O MOJIOBHHBI OKPYKHOCTH IUTaHETHl. Eciu B
30HE ATOr0 U3IY4YEHUS OKKYTCS
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HECKOJIbBKO HAapOJ0B, )KMBYIINX B PAa3HbIX naHama(bTax, OHU MOT'YT CTaTb
3apOABIIIEM HOBOT'O STHOCA.

Takum  oOpazom, mno ['ymuneBy, »STHOreHe3 —  TIpoLECC
SHEPreTUYECKUN, CBS3aHHBIA C PACXOJOBAaHUEM SHEPIHM, MOJYyUYESHHOMH
STHOCOM B MOMEHT ITACCHOHAPHOTO TOJTYKA U ITPOIOIDKAOIINICS IPUMEPHO
1500 ner. IIpu 3TOM 3THOC MPOXOAMUT PAJl CTAJUN B CBOEM Pa3BUTHH,
OTIPENIEIISIONIMXCA YPOBHEM TaccuoHapHou 3Hepruu. Ilepseie 200—300
net mpopoinkaercs (aza mogpema. OHa CBA3aHA C DKCMAHCHEH HOBOTO
ATHOCA, KOTOPBIH CO3/IAI0T MTACCHOHAPHH, CTaBSIIUE Tepe] co0o0il 3amady
CO3/IaHUsI HOBOTO CHJIBHOTO TOCYapCTBa M UIYIIHMX JIJIsl 3TOTO Ha JIF00ObIS
XKEpTBbl. 3aTeM HacTymaer akmaruieckas (asza, B  KOTOpOii
MaCCHOHAPHOE HANPSHKEHWE AOCTUraeT BBICOYAUIIIETO YPOBHS 3a CUET
OOJIBIIIOTO KOJIMYECTBA MTACCHOHAPUEB, KOTOPBIC TyMAIOT YK€ HE CTOJILKO
00 00mMX IIeNIAX, CKOJBKO O CBOMX JIMYHBIX WHTepecax. OTa (asa,
MIPOJIOJDKAIOIIASCS CICAYIOUTNE TPUCTA JIET, OJTHA U3 CAMBIX TKEIBIX B
JKU3HHA ATHOCA, TaK KaK 3TO MEPHOJ TPaXITaHCKUX BOMH M KYJIbTYypPHBIX
motepb. IlpuMepom MokeT cioykuTh EBpoma meprwona ¢heomarbHOM
pasapobnenHoctd, Poccusi cMyTHOTO BpeMEHH.

B koHIe KOHIIOB OOJNbBIIAs 9acTh MACCHOHAPHUEB HCTPEOIIIET APYT
Ipyra, 4YTO BBI3BIBAET PE3KOE TAaJeHWe YPOBHS MACCHOHAPHOTO
HanpsDKEHUE B 3THOCE. DTO MaICHNE TAKKe CBSI3aHO C TEM, UTO YIIE e
MACCHOHAPUY 3aMEMIAalOTCsl He TapMOHWYHBIMH OCOOSMH  (JTFOIBMH,
BOCIIPUHUMAIOIIUMU HOPMY DJHEPIrHH), a CyOIlacCHOHApUsIMH —
JIOJbMHU, HE CIIOCOOHBIMUA BOCHPUHATH @K€ HOPMBI SHEPIUH,
HEOOXOUMOM ISl TIOJIHOLICHHOM anmanrtaiuu K cpenae. Jlooau Takoro
THTIA XOPOIIO M3BECTHBI — 3TO OPOJSATH, JFOMIICHBI, OOCSIKH, OOMXKU.
OTH TpU3HAKK O3HAYAIOT HACTYIUICHUE (a3bl HAIOMa — KPH3UCHOU
(dasp1, mpopospkaromeiicas 200 net. JKu3ub B (ase HammomMa OYCHBb
TsoKena. MbI 3TO 3HaeM Ha COOCTBEHHOM OIIBITE, TaK KakK Hallla CTpaHa
HaxOIWTCA ceifgac B KOHIIE 3TOH (a3el. 3anmagnas EBporna nepexuia ee B
mepuon  Pedopmammm u  Kontppedopmarnwu, yIuiaTuB 3a CBoe
HBIHEIIIHEE CIIOKOMCTBHUE HE MEHEE KPOBABYIO XKaTBY, YeM MbI B XX B.

[Tocme mepeXnUTHIX TMOTPSICEHUH JIOIM XOTAT HE yclexa, a TOKOS.
OTO TOBOPHT, YTO AITHOC TEPENIEN B CIEAYIONIYI0O — WHEPIHOHHYIO
(a3y. B Hell ujer HeKOTOpOE TOBHIIICHUE, a 3aTEM IIJIABHOE CHUIKCHUC
YpOBHS MACCUOHAPHOTO HaIpsDKEHUSL. Uner YKpeTieHHue
TOCYJapCTBEHHOW BJIACTH, COIMAJIBHBIX WHCTUTYTOB, WHTCHCHBHOE
HAKOIUICHUE MATEPUAIBHBIX W  JYXOBHBIX IICHHOCTEH, aKTHBHOE
nmpeoOpa3oBaHUe OKpYKalolieH cpeapl. B 3THOCE NOMUHHMpYET THII
«30JI0TOM MOCPEICTBEHHOCTI — 3aKOHOTIOCITYIIIHOTO,
pabotocriocobHOrOo  dWeioBeka. [IpmMepoM  CIy»XUT  COBpPEMEHHAs
3amamuas EBpoma, KumeBckas Pycr XI—XII BB., Kurait smoxu Cym.
KyneTypa m mopsimok B 3TO Bpemsi OBIBAIOT CTONb COBEPIICHHBI, YTO
Ka)XyTCsI COBpeMEHHHUKaM Henpexonsamumi. Ho ypoBeHb maccnoHapHOTO
HaIpPsDKEHUS 3THOCA TTOCTENIEHHO CHIDKAETCS, YTO
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BJIeYeT HEM30€XHBIH yMagoK, CKpBITBII BHadale 3a MAacKoif
MpOLIBETaHUs, KOTOpasi cOpackiBaeTcsi Mocie MocieqHero (HazoBoro
nepexoa.

BaxHoll mpuuMHOW Kpu3Huca OOBIYHO OBIBaET PE3KO BO3pOCIIEE
BO3)I€I>10TBI/IC OYMBUWIM3aUKW HA TPUPOAY, KOTOpasA B KOHIIC KOHIIOB HEC
BBIJIEP)KUBAET 3TOM Harpy3ku. HegapoMm Bce KpynHeWIne UMBUIU3ALNN
JPEBHOCTH OCTaBWJIM Tocjie cebs, B TPSIMOM CMBICIIE CJIOBA, MYCTHIHH,
3aHSBIINE MECTO MPEKHUX TUIOAOPOAHBIX 3eMenb (BaBuion, Erumer u
np.). Hacrymaer ¢asza oOckypammmn — CTapocTH JTHOca. ITO
MPOUCXOIUT, KOrja Bo3pacT 3THoca cocrasisier 1100 yner. B 310 Bpems
[ACCUOHAPHOE HANpsDKEHUE MajaeT 10 OTPULATEIbHBIX BEIUYUH 32 CUET
MOSIBTICHWE 3HAYMTENPHOTO 4YHWCIIAa CyOIlacCHOHapueB. JTO Jenaer
HEBO3MOXKHOH  JFOOyI0  KOHCTPYKTHBHYIO  JEATENIbHOCTb,  ATHOC
CYIIIECTBYET 3a CUET MPEKHUX 3armacoB. B pesynbrare OOIIECTBEHHBIIH
OpPraHM3M  Ha4YWHAEeT paszjaraTbcsa:  (PaKTUYeCKH  y3aKOHUBAETCS
KOppYNLHUS,  pacHpoCTpaHSETCsl  MPECTYIHOCTb, apMHus  TepseT
00ecrocoOHOCTh, K BIACTH TPHXOISNT UHMHWYHBIE AaBaHTIOPUCTEI,
WIrPAOIIME HAa HACTPOCHUSX TONNBIL. YUHUCIEHHOCTh 3THOCA M €ro
TEPPUTOPUSI 3HAYUTEIBHO COKPAIAIOTCS, OH MOXKET JIETKO CTaTh
noObrueil Oonee maccuoHapHBIX cocenedl. Kmaccuueckuit mpumep —
Pum »smoxu mosnuedt ummnepun, Kutait ¢ XVII BB., Pyck mnepen
HaIIECTBUEM TaTapO-MOHTOJIOB.

daza 00CKypaluH MpeIecTBYeT THOSIH ATHUUECKONH CHCTEMBbI WIIH
€ro mepexoly K COCTOSHHUIO TOMEOCTa3a, KOTOPOr0 MOXKET JOCTUYb JIUIIIb
HE3Ha4YWTeIbHas 370pOBas 4acTh 3THOca. MHorma ObIBaeT BO3MOXKHA
¢daza pereHepallii — BpPEMEHHOE BOCCTAHOBJICHUE OSTHHUYECKON
CUCTEMBI TIOCJIE OOCKypalliM 3a CYET COXPAHUBIICWCS Ha OKpanHax
apeayia 0OMTaHUS 3THOCA MACCHOHAPHOCTHU. [IpuMepoM MOXKET CITyKUTh
Buzantus B mocinenHud nepuoi cBoed ucropuu. llocnme mnaneHus
Koncrantunonoss B 1204 r. moa HATUCKOM KPECTOHOCIIEB Ka3ajloCh, UYTO
BEJIMKash MMIIEpHs TIOTHONAa OEe3BO3BPATHO, OT HEE OCTAJICS KPOXOTHBII
obmomoxk — Hwukelickast uMriepusi, okpanmHa Tpexxkaed Bmzantmm. Ho
MMEHHO U3 Hee uepe3 S50 JeT cMorjia BO3POIUTHCS BH3AHTHHCKAsS
UMIIepHus, KOTOpas, NpaBAa, ObUIa TOJBKO TEHBIO TPEKHEH BETMKON
Bmzanatun, HO oHa mpocymecTBoBaga eme 200 mer. DTo cMoriIo
TIPOM30MTH TONBKO 3a CYET TOTO, 4TO B (haze oOCKypallii MMEHHO Ha
OKpaWHe apeaysia OOWTaHWS OSTHOCA COXPAaHWIACH MOBBIIICHHAS
[1aCCHOHAPHOCTb.

Ho B m0060M ciydyae 3TO KOPOTKHI BCIUIECK aKTHBHOCTH HaKaHyHE
3aBEpILICHUS IPOLIECCa 3THOT€HE3a, KOTOPBIM SIBJISIETCSI MEMOpPHAJIbHAs
¢haza. B atoii (paze sTHHUECKAS cucTeMa yXKe yTepsila TaCCHOHAPHOCTb,
0 JIMIb OTAETBbHBIE €€ YICHBbI IPOJOJDKAIOT COXPAHITh KYJIbTYPHYIO
TPaguIMIO Npouuioro. [1aMaTe 0 TepOMYECKUX JCSTHUSIX MPEAKOB KUBET
B (hOJIBKIIOPE ¥ JICTEH/IaX.

IMocne nuHammyeckux a3 HTHOTCHE3a VIENCBINUE JIFOIA HE
CTaHOBSTCA XYXe, Cladee WK TIIyIee MPexHUX. I3MEHSI0TCS HE JIT0/IH,
a aT-
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HUYECKas CHUCTEMHAasi IEJIOCTHOCTh. PaHplle psaoM ¢ OOBIYHBIM
OONBIIMHCTBOM  OBUIM  [ACCHOHAPHM, MHOTMM  MEIIaBIIME, HO
MPU/IaBaBIIKE 3THOCY CONPOTHBISIEMOCTh W CTpEMJICHHE K MepeMEeHaM.
ATpecCHBHOCTh JTHHYECKOW CHCTEMBI MCUE3aeT, HO CHIDKAeTCs U ee
PE3UCTEHTHOCTh (COMPOTUBISIEMOCTh). A 3TO 3HAYWUT, YTO BMECTO
MPUOOPETEHNI IPOUCXOASIT TONBKO YTPATHI.

Jlanmeiire Bece 3aBUCHT OT cocenedd. Eciam oHm He OyayT Hammamarth, TO
OCTaTKH ATHOCA OYIyT MPOIOKATh MEHSTHCS, MPEBPAIIaThCS B MUIIBIX,
CBOOOIHBIX JIFONIEH, TOCTENIPUUMHBIX M JI0OpokenarelbHbIX. OHH
MIPOIOIIKAIOT TEPSATH MaMSATh O MPOIILIOM, 2 BMECTE C HEH W OIIyIIeHHE
BpemeHn. Ha KoHeYHOM »JTame OHM TPOCTO OTPAHHUYUBAFOTCS
KOHCTaTalyel CMEHBl BPeMEH To/a M JaXe IMPOCTO IHS M Houd. Tak
KUBYT TuieMeHa lleHTpanbHOW AQpWKH, WIEHBI KOTOPBIX HE 3HAIOT
Jake, CKOIIBKO UM JIeT (TIPUTOM, YTO OHH MPEKPACHO OPHUEHTHUPYIOTCS B
TOKYHTIISIX). HO 9TH 3THOCHI JKMBYT B KOHTaKTe ¢ 0O0Jiee MacCHOHAPHBIMU
cocemsMH, KOTOpeIe Aepykar ux B Gopme. Ecim ke 3TOrO HE OymeT, To
OCTaTKA 3THOCAa MOTYT IPOCTO BBIMEPETh W3-3a OTCYTCTBHS JKETAHUS
XKUTb. Takne 3THOCHI )KUBYT CETOIHS B HEKOTOPBIX 3aMTOBETHUKAX.

Ilepexon oT MemopuanbHOH (a3pl K 3aKOHUEHHOH ¢opme
STHUYECKOr0 TOMEOCTa3a MMEEeT IUIABHBIM XapakTep W BBIJISIIUT Kak
MoCTeNeHHOe 3a0BeHWE Tpaauluii mpouutoro. JKW3HEHHBIH MUK
MOBTOPSIETCST M3 TMOKOJICHWS B TOKOJICHWE, CHCTEMa COXpaHsieT
paBHOBecue C JaHAmadTOM, HE TPOSBIAA Kakux-muoo  Qopm
LeJICHATIPaBICHHOH aKTUBHOCTU. DTHOC B 3TO BpPEMS COCTOMT IOYTH
LETUKOM U3 TAPMOHUYHBIX JIFO/IEH — JOCTAaTOYHO TPYAOTIOOUBBIX, YTOOBI
obecreunTs BceM ce0st M CBOE MMOTOMCTBO, HO JIMLICHHBIX MOTPEOHOCTH H
CIOCOOHOCTH YTO-TUOO MEHSTh B JKM3HH. B TakoM COCTOSHHM 3THOC
MOXET CYIIECTBOBATH HEOTPAHMUYCHHO JOJITO, €CIU TOJBKO HE CTaHeT
KEPTBOU arpeccuu, CTUXUMHOTO OeJCTBHA MK He OyJeT aCCUMIIMPOBAH.
Tax »uByT KOopeHHbIe Haponsl ABcTpanuu, Kpaitnero Cesepa, nurmeu
HentpanbHoit AdQpukm.

HoBprit mukn pa3Butusi MOXXKET OBITh BBI3BAaH JIMIIb OYEPEIHBIM
MTACCHOHAPHBIM TOYKOM, ITPA KOTOPOM BO3ZHHKAET HOBAsi TACCHOHApPHAS
nonyssiiuss. Ho oHa He pPEeKOHCTpYUPYET CTapblii ATHOC, a CO3JaeT
HOBBIH, /JaBas HAYalO0 OYEPETHOMY BHUTKY OTHOTE€HE3a — IIPOIIeccy,
OJaromapsi KOTOPOMY YeJIOBEUECTBO HE MCUE3ACT C JINIA 3EMIIH.

14.4. YenoBek 1 npupopaa

Yenosek, kak ObLJIO OTMEYEHO BBIIIC, SBISICTCS YacThio Ouochepsl.
Bce HeoOxomumoe sl )KU3HH — BOJY, THILY, 3HAYATEILHYIO YacTh
SHEPTUH W CTPOUTEIFHOTO MaTepHalia CBOMX OPraHOB — OH TIOJTyJaeT U3
6uocdepsl. B Onocdepy demoBek cOpachIBaeT OTXOIBI CBOCH JKHU3HEIES -
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TenbHOCTH. [lonroe Bpemsi mpupona mepepadaTbiBaia STH OTXOABI H
coxpaHsuiia cBoe paBHoBecre. OpHaKO B TOCIENHEE CTOJETHE
BMEIIATENILCTBO YEJIOBEKa B MPUPOJAHBIC MPOIECCHl CTANO0 HE TOJBKO
CIIMIIKOM CHJIBHBIM, HO 4pe3MepHBIM 1o cBoumM Macmrabam. Ilo
Npe/CTaBIeHUsIM OHOJIOTOB, B TPHpOJE JHeicTByeT «mpaBuwio 10%»,
COTJIACHO KOTOPOMY OHa B OKCTPEMANbHBIX CHTyalHUsX CrocoOHa
BBIJICP)KATh JIECATHUKPATHYI0 HAarpy3Ky IO CpaBHEHHIO C OOBIYHOH.
UenoBek cBOMM BO3JIEHCTBHEM Ha MTPHUPO/Y BIDIOTHYIO ITOIOMIEN K 3TOMY
pyOeKy, W TO3TOMY CETOHHS Cpeau MPOYHMX TJIOOANBHBIX IPOOIeM
YernoBeYeCTBA BO3HHKIA IMoOalbHAs  DKOJIOTHYECKas  Ipobiema
COXpaHEeHWs KU3HU Ha 3emIie.

Bosgencrteue 4yenoBeka Ha npupogy
B Xo4e pa3BuUTUSA obLuecTBa

HHTepecHO mpociennTs, Kak B MpOoIecce OOMECTBEHHOTO Pa3BUTHS
BO3pacTajio BO3ZCHCTBHE YeEJIOBEKa Ha OKpYKaroIlylo cpemy. B xome
SBONIIOIIMM YEJIOBEK OT IEPBOHAYAIBHOTO MOTPEOJICHHUS TPUPOTHBIX
OoraTcTB mepenien K akTHBHOMY BMEIIATEIbCTBY B JKUBYIO TIPUPOIY U €€
npeoOpazoBanuio. OH CcO3Aan  HMCKYCCTBEHHYIO Cpeay OOHMTaHus:
MpeIMETHl  MaTEPUAIbHOW W JIyXOBHOW KYJIBTYPBI, HCKYCCTBEHHBIC
9KOJIOTUYECKUE CHCTEMBI, TeXHUKY W T.IL IlepBasi co3maHHasi 4eloBEKOM
KyJIbTypa — MaleoNuT (KaMEHHBId BEK) — CYILIECTBOBala MPUMEPHO
20—30 TeIc. neT. OHa coBnaja ¢ MEPUOAOM JIMTEIBHOIO OJIEICHEHNS.
OKOHOMUYECKOH OCHOBOHM XHM3HH YEJIOBEYECKOro OOIIecTBa TOraa ObLI
NPUCBAUBAIOLIMN THIT XO3SMCTBAa — COOMPATEIbCTBO M OXOTa Ha
KPYIHBIX )KUBOTHBIX (OJI€HEH, HOCOPOTOB, OCIIOB, JIOMAACH, MAMOHTOB).
Ha crosHkax wuyenoBeka KaMEHHOTO BEKa  YY€HbIE  HAXOMAAT
MHOTOYHCIICHHBIC KOCTU JIMKHUX JKUBOTHBIX, JIOKA3bIBAIOIIYIO YCICIITHOCTh
OXOTHl HalIMX NpeaKoB. VIMeHHO Tak ObLIM HUCTPEOJICHBI W UCYE3NTH C
JIIa 3eMIIM MHOTHE BHIBI )KUBOTHBIX.

HecmoTpss Ha TpyaHBIE YCIIOBHS, YelOBEK B 3TO BpPEMS CyMel
pacIpoCTpaHnUThC Ha 3HAYUTENBHOW TEPPUTOPHUM IUIAHETHI, CO37aB
COLIMAITFHBIN OpPraHu3M — OOIIECTBO, OCHOBAHHOE HA COBMECTHOM TPYIIE
M KOJUIEKTHBHOM mamsTh. TeM He MeHee, YeNOBEK NaJieOuTa eIle
MIPOIOIKAJT OCTAaBaThCSI YaCTHIO MPHPOJIBI, TONB3YSICH €€ JapaMu U He
HauMHasg €€ CO3HATENIbHOTO IePEyCTPOICTBA, OH €IIe BIUCHIBAICS B
©CTECTBEHHBIC OMOTCOXMMHUYECKUE TUKIIBI OMoc(ephl, M aHTPOTIOTCHHOE
BO3/ICICTBHE HA HUX OBIIIO HE3HAUNTEIBHBIM.

Ho 10—12 TsIc. JeT Ha3aa HACTYITMIIO PE3KOE IMOTEIUICHUE, JICAHUK
OTCTYIWI, Jieca pacmpocTpaHuinuch B EBpore. Tam ke mosiBWICS U
YeNOBEK, MCTPEOMBIIMIT K 3TOMY BPEMEHH OOJNBIIYIO YacTh KHBOTHBIX,
COCTaBJIABIIMX €ro nuuly. Takum o0pa3oM, H3MEHWIACH IKOIOTHYECKast
0a3a yenmoBeyeckoro o0IecTBa. ITO MPUBEIIO K IEPBOMY (3a BpeMsl Cy-
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IICCTBOBAHMS UYEJIOBEKa Ha 3eMJie) DKOJIOTUYECKOMY KpH3HCYy —
MepeHACENICHUIO TUIAaHEThl. Belb uenoBek maneoiuTa >KHiI B OCHOBHOM
HEOOJIBIINMU IrpymnmnamMu, Cp€aHsAsa YHUCICHHOCTb KOTOPBIX COCTaBJIAIa
okosio 50 4enoBeK, a 4TOOBI IMTPOKOPMHUTH TAaKOE KOJMYECTBO JIOACH C
ITOMOIIBI0 COOMpPATENbCTBA U OXOTHI HY)KHa Teppuropus g0 900 KM,
Tak, Ha IUIOmAAW, paBHOM COBPEMEHHOM YKpawHe, MOIJIH
pokopMUThCs Bcero 30—40 TrIC. YeIOBEK.

DTO 03HAUANIO, YTO 3AKOHYMJICA MEPHO]] MCIIONB30BAHUS YEITOBEKOM
TOTOBBIX, CO3IAHHBIX MPUPONON CPEICTB CYIIECTBOBAaHHWA. B HOBBIX
YCIOBUSIX HEOOXOAMMO OBUIO aKTHUBHO JIOOBIBATH W IepepadaThiBaTh
MPUPOAHBIC TMPOAYKThL. [lJis 3TOro HYKHO OBLIO OTKa3aTrbCsi OT
MIPUCBAUBAIOIIETO THUMA XO3SHUCTBA B IOJB3Y MPOU3BOMAIIETO. DTO U
OBUIO CHENAaHO B XOJAC TaK HA3bIBACMOU HEOIUMUYECKOU PesOMOYUlL,
KOTOpasi 3aBepIlriIach OKoJo 7 ThIC. JieT Ha3aa. Ho cama smoxa HeonuTa
(HOBOrO KaMEHHOTO BeKa) Havajdachk Okojo 10 ThIC. JIeT Ha3aja, KOrjaa
CTalli TIOSIBIISITHCSI TIEPBBIE TTOCETICHHS, B KOTOPBIX apXeoJIoraMu ObLIH
0oOHapy>XeHbI OCTATKH IIICHUIBI, SIMEHS, YEUEBUIIBI, a TaKKe KOCTH
JTOMAIITHUX XKMBOTHBIX — KO3, OBEIl W CBUHEH. JItoqu mpeanpuHuMai
TIepBbIe TIOMBITKA OJOMAITHUBAHUS JKUBOTHBIX, Pa3BEICHUS PaCTECHUH,
HAYMHAIIA TPOU3BOJCTBO KepaMUKHU. Tak, TOCTETIEHHO, HAPSITy C OXOTOH
U CcOOMpaTeNnbCTBOM Bce OONbIiee 3HAYCHHWE CTald IMPHOOPETaTh
3eMJIEICTINE U CKOTOBOJICTBO — IIPOU3BOISIINE TUIIBI XO3SHCTBA.

3ayaTku  3eMJICENBYECKOr0 U CKOTOBOAUCCKOTO  XO3AUCTBA
chopmupoBaiuch B pa3Hbix Mectax [lepenneit u Cpenneii A3un, Kapkasa,
IOxmnoit Epormel. [locTeneHHO pa3BUBaIOCh MOACEYHOE 3eMIIEIEIHE,
HAUMHAJIOCh  OCBOCHHE  MHHEPAIBHBIX  PECypCOB,  3apoKaaiach
METAUTyprusi. ITO0 U ObLIa HEONUTHUYCCKAS PEBOJIOIMS — IMEPEeX0Oia K
MpOM3BOAAIIEMY  X03sakcTBYy. OHa cTala  CcrmocoOOM  pelieHUs
HKOJIOTHYECKOT0 Kpu3nca. LIeHo, KOTOpYIo 4eT0BEYeCcTBO 3aIUIaTIiIo 3a
3TO, CTAJI0 YMEHBIIIEHNE YHCICHHOCTH HaceleHus B 8 pa3. Pepororus
3aBepIImia 3py JKABOTHOM IKM3HM 4UEIOBeKa, C Hee Havdaloch
[[EJIEHANPABIIEHHOE €r0 BMEMIATeNCTBO B MPHUPOAHBIE IPOIECCHI,
Tpaunchopmarnms Omocdepbl T1MOA CBOM TOTpPeOHOCTH. BOo3HUKIH
AHTPOIIOLIEHO36I — COOOIIIECTBA OPraHU3MOB, B KOTOPBIX YEJIOBEK
SIBISUICS. JIOMUHHUPYIOIIUM BHUJOM, a €ro JESITEIbHOCTh OIpeaensia
COCTOSIHME BCEH CHCTEMBEI.

Ha »ToMm 3Tame pa3BuTHE 4YEIOBEYECKOrO OOIIECTBA M KYJIbTYPHI
MOIUIO 3HAYUTENLHO ObIcTpee. loSBHIUCH TepBble NUBUIM3AIMH HA
HpeBnem Boctoke, 3atem B JlpeBHeil ['perum BO3ZHUKIM dYacTHas
COOCTBEHHOCTh W HayKa, CTaBIIME OCHOBOM €BpOIICHCKOM, a 3aTeM U
MHUPOBOM IMBIJIM3AMK. B 3TO ke BpeMsl MPOUCXOIAT paauKaIbHBIE
M3MEHEHUs B OOIIECTBe, HA CMEHY POAOIIEMEHHBIM CTPYKTYPaM TPHIILIO
paboBiazieHne, KIIaccoBasi CTPYKTypa, apuCTOKPATHIECKOE TOCYIapCTBO,
pemurus u dunocodpus. Tak ObuUIO ompenelieHO IO (eogaanu3Ma H
panHero kammrtanu3ma B EBpome. Tpamurmumonnple obOmiectBa A3znun
OCHOBBIBAJIUCH HA a3MATCKOM CITOCOOE ITPOU3BOICTBA.

385



DTOT 3Tan UCTOPHU KYJIBTYPhl M OOIIECTBA OCHOBBIBAJICSI HA BTOPOA,
MEeXHON02UYEeCKOU, pesontoyul, KOTopas MPOM30ILIa B 3MOXY HEOJUTa
(mepBasi peBomoNMs ObLIA CBS3aHA C OBJIAJCHHEM OTHEM M CO3/1aHHEM
opyauii Tpyna). Ho kak mepBas peBoMOlMs TpuBENa K MEPBOMY
9KOJIOTMUECKOMY  Kpu3ucy  (TlepeHaceleHHio), TaKk W BTOpas
TEXHOJIOTWYECKasi PEBOJIIOLMS BbI3BaJa BTOPOM 3KOJIOTMYECKUN KpHU3HC.
OH ObUT CBsI3aH C WCTOIIEHWEM PACTUTEIBHOCTH W TIOYB B PE3yJbTaTe
TIOJICEYHO-OTHEBOTO ~ 3€MJIEJIENINS, OIMIMOOK TpH TOCTPOCHHHA U
AKCIUTyaTalliil MPPHUTAIIMOHHBIX COOPYXEHWH, BBI3BIBABIINX 3aCOJICHHE
mouB. Pe3ynmpTaToMm crano obpa3zoBanue mMycThIHb — Caxapsl B Adpuke,
KapakymoB n apyrux mycteiab B LlenTpanbHoit 1 Cpennert Azun. Takum
o0pa3oM, MaHHBIM OKOJOTHUSCKHH KpH3WC TIpUBEN K THOCIH
OOJBIIMHCTBO IPEBHUX MWBUIIN3AIUI HAIIEH TTaHETHI.

Tem He MeHee, B EBpomne IwBHMIM3aIMs MPOAOIDKANA Pa3BUBATHCS.
Oco0eHHO 3TH Hpoyecchl YCKOPWINCH TOCHE TOTO, KaK IPOW30ILIA
mepBas  rio0anpHas — HaydHas — peBomorus XVI—XVII BB,
MOBEpHYBIIAS HAYKy JIUIOM K MPAKTHYECKUM IOTPEOHOCTIM
npousBojicTBa. [lo3nHee B EBpone yTBepIniICcs HACTOSIIIMKM COI03 HAyKH,
B KOTOPOM TEXHHKA MPOEKTUPOBAIACH HA OCHOBE HAyUYHBIX TEOpHUH.
TexHoMOTHUECKUM LHEHTPOM HUHAYCTPHUAILHOTO MIPOM3BOCTBA
CTaHOBUTCS MAalllMHA, KOTOpas BHayaje paboTasia Ha TapOBOM
JBUTraTene, a B XX B. CTajla UCIIOJIb30BaTh B KAUECTBE JIBKUTEIS TOUTH
Bce (DOPMBI JIBUKCHUSI MATCPUH — DIIEKTPUYCCTBO, 3JICKTPOMATrHUTHOS
Mojie, SJICPHBIC B3aUMOJICHCTBUS, XUMHUYCCKAEC W OHOJIOTHYECKUE
nponeccsl. C 3TOr0 MOMEHTa YeNOBEK, €r0 pa3yM, BOIUIOIIEHHBIH B
HAYYHYIO MBICIIb, U €T0 JICATEIILHOCTh CTANIU (PAKTOPOM ILTAHETAPHOTO
MaciTaba, HapaBISAIONICH CHION NalbHEHIIEH 3BONIONMUA OHOC]EPHI.
UenoBe4eCcTBO CTAHOBUTCS JAOMHUHUPYIOIIUM BHJIOM CPEIU >KHUBOTO
BeliecTBa Onocgepsl.

CeromHs dYenmoBeK OCBOWJI HE TOJNBKO BCIO TEPPUTOPHUIO HAIei
TUTAHETHI, HE OCTaBHB HH OJIHOTO HE3aCEJICHHOTO YroJika (Jaxke B
AHTapKTHIEe e€CcTh Hay4YHbIE CTAHIIMH), HO W BHIIIENT B KOcMOC (TIOKa,
MpaBa, TOIBKO B OKOJIO3EMHOE KOCMHYECKOE MIPOCTPAHCTBO), OCBOSHHE
KOTOPOTO YK€ BIIOHE PEaJbHO SBJSETCS [EIOM 3aBTPAIIHETro [THS,
Omkaiiirero OyIymero.

Bcee sTo no3sonuinio B. . BepHajckoMy Ha3BaTh HE TOJIBKO KHUBOE
BEIIECTBO IUIAHETHI, HO, TPEKIE BCETO, YEIOBEKa, BOOPYKEHHOTO
Hay4YHOM MBICIIBIO, BEIMYAMIIIeH Te0JJOrHYeCKOr CUIIONH COBPEMEHHOCTH.
Ecnm s)xrBOE BEIIECTBO CO3/1aBajl0 COBPEMEHHBINA OOJIMK HAIICH TUIAHETHI
B TEUCHWE MWUIMOHOB W MWDUIMAPJOB JIET, TO 4YEJIOBEK CBOEH
JIESITETbHOCTRIO MEHSIET €r0 Ha HAIlIMX TJa3ax, IEMOHCTPUPYS IOUCTHHE
0e3rpaHuYHBIE BO3MOXKHOCTH B JI€TIe TIEPEyCTPOMCTBA TPHPOIBI.

TricsueneTns, MpPOLIEAIINE TII0CTE HEOJUTUIECKOW PEBOIIOLIUM,
CTalli 3MOXO0M MOKOPEHUsl MPUPOABI, KOrla OHa camMa HE NMPUHUMAJach
BO
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BHUMaHHE B KaueCTBE AaKTUBHOTO TMapTHepa JJis 4YeJOBEYECTRA.
Oco0eHHO ATO XapakTepHO TSI €BPOIEHCKON NWBUIU3AIMH, KOTOPAs
MPUHSJIA XPUCTHAHCKUIA TE3MC O COTBOPEHMM MHpa IS YeJIOBeKa,
CUUTAOIIETOCS TOCIOJMHOM 3TOr0 MHpPA, UMEIOIIMM IPaBO JIEIaTh C
3TUM MHPOM BCE, YTO YTOIHO.

MacmraObl CO3JaHHOW YEJIOBEYECTBOM MATEPHUANBHOW KYJIBTYPBI
TMMOUCTUHE OI'POMHBEIL. Temmrsl ee Ppa3BUTHA NOCTOSAHHO YBCINYUBAIOTCA U
BMECTE C 3THM YBEIIMYMBAETCS U BO3ICHCTBHE YelIoBeKa Ha buochepy.

YpoBeHb BO3JEHCTBUS YEJIOBEKA HA OKPYXKAIOIUIYI0 CPelly 3aBUCUT B
TIEPBYIO OYepenb OT TEXHUIECKOH BOOPYKEHHOCTH obmrecTBa. OHa Oblta
KpaifHe MaJjla Ha HadaJbHBIX dTalax pa3BHUTHs denoBedecTBa. OJHAKO C
pa3BUTHEM OOIIECTBA, TEXHMYECKUM MPOTPECCOM CUTYaIHs W3MEHUIIACh
KOpPEHHBIM o00pa3zoM. XX crojieTHe, CGHOPMHPOBABIIEE KadeCTBEHHO
HOBBIE OTHOIICHHWS HAYKH, TEXHUKA W TEXHOJOTHH, KOJIOCCAIHHO
YBEITMYMIIO MacITaObl BO3AEHUCTBHS OOIIECTBA HAa TPHPOIY, MOCTABHIO
TIepe/T YeIOBEYECTBOM IIETIBIH PsIT Ype3BBIYAfHO OCTPBIX MPOOIEM.

Ilo cune cBoero BO3JEWCTBUS Ha IUIAHETY TEXHUKA CETOMHSI B
COCTOSIHUM KaK MUHAMYM Ha PaBHBIX CIIOPHUTH C JKUBBIM BemecTBOM. [1o
pe3yibTaTaM TpeoOpa3oBaHUsl OKPYXKAIOIMIEH Cpeabl C  TOMOIIBIO
TEXHUKH MOXKHO yXK€ TOBOPHTH O HOBOM €€ COCTOSIHUH — mexHocepe.
OTO TIOHATHE OTPAXKAaeT COBOKYITHOCTh TEXHUYECKUX YCTPOWCTB H
CHUCTEM BMECTE C Pa3JIUYHBIMH BHJIAMU TEXHUYECKOH NEATEIBHOCTH
yenoBeka. Ee CTpykTypa JOCTaTOYHO CJIOKHA, TaK KaK BKIIFOYACT B CEOS
TEXHOTCHHOE BEIICCTBO, TEXHUYCCKUEC CHUCTEMBI, JXHBOE BEIICCTBO,
BEPXHIOK 4aCcTh 36MHOM KOpPBI, atMochepy, ruapocdepy. bonee toro, ¢
HAYaJOM 3pbl KOCMHYECKHX TIOJIETOB TeXHoc(epa BHIILIA JAJIEKO 3a
npeaensl Ouocdepbl W OXBaTHIBACT YXKE OKOJO3EMHOE KOCMHUYECKOES
MPOCTPAHCTBO.

TexHocepa Bce 0oJbie Mpeodpa3yeT NPUPOLy, UIMEHSS PEKHUIC
W Cco3/1aBas HOBbIE JIAHAIMA(TH, aKTUBHO BIMss Ha Jpyrue chepbl U
obomoukn 3emin. OgHAKO TOKAa YTO HAayKa M TEXHUKA HAIlCJICHBI Ha
MaKCHUMAIBHYIO0 JKCILTyaTallMi0 MPUPOIHBIX PECYPCOB, YIOBICTBOPCHUE
HY)KI dYeloBeka M oOmectBa o000 mieHOW. IlocmemcTBust Takoro
BO3/IEHCTBUS HA TIPUPOAY VYIAPYdYalOT. TexHoreHHble JaHAIMA(THL,
YHAYTOXKEHHE JKU3HU B IENBIX PETHOHAX — OTPHIATEIbHBIE ILTOBI
TEXHUYECKOTO BO3JIEHCTBHUS UEIOBEKa Ha OKPY’KaIOIIylo cpexny. Bece aTo
TOBOPUT O HOBOM OJKOJIOTHYECKOM KpPH3WCE, MCTOYHHUKOM KOTOPOTO
crana HTP, nauvaBmasica B cepeauHe XX B. Ha nanHbii MOMEHT
YEJIOBEYECTBO B XO/I€ CBOETO BMEIIATENIHCTBA B MPHUPOAY YHUUTOKHIIO
okoso 70% ecTecTBEHHBIX IKOJOTHYECKHX chcTeM. [IoHSITHO, 9TO Takas
aKTUBHAS JEATEIHHOCTD CYIECTBEHHO BIUSET HA XapaKTep MPOIECCOB B
ouocepe: pocT HMCKYCCTBEHHON CpeIbl NPUBOAUT K Pa3pyIICHUIO
ectecTBeHHOW. COBPEMEHHOE COCTOSHIE OTHOIICHUI MEXIY YeTOBEKOM
Y TIPAIPOJION MOXKET OBITH OXapaKTEPH30BAHO KaK SKOJIOTMIECKIH KPU3HC.
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CoBpeMeHHbIN 3KONOrM4ecKMmn Kpusuc u ero cneumduka

OO0OCTPSIONTHICS CETOMHS KOJIOTHUSCKUI KPU3UC YKe HE TIEPBBIN B
reoyornieckoi ucropun 3emin. ToJIPKO Ha TIAMATH YEIOBEUECTBA JTO,
Kak MHHHMYM, TpeTudl 1o cuery kpm3uc. OpHako MacmTadsl
COBPEMEHHOTO KpH3WCa MPEBOCXOAT MacmTaObl MPEeAbIIymuX. A B
TeO0JOrHYeCcKOl MCTOPUH HaIllel TUTAaHETHI 3TO, [0 MHEHHWIO OHOJIOTOB,
BTOPOW KpYIMHEHUIIHNA T1o0anbHbI KoNorudeckuil kpusuc. Kak yxe
O0TMeYasoch Beille, Onocdepa 3eMiin HACUUTHIBAET OKOJIO 4 MIIp. JIET.
[NepBbiMu opranu3mamMu Ha 3emiie ObUTH aHAdPOOHBIE (0OECKUCIOPOTHBIE)
OpraHM3MBbl, KOTOpbIE TIOTHOJIM B XOJi€ €CTECTBEHHOTO O0TOOpa M OOpHOBI
3a CYHICCTBOBAHUE CO BTOPUYHBIMU OpPraHU3MaMH, BBIACIABIIMMU B
OONBIIMX KOJIMYECTBAX KHUCIOPOA. TakuM oOpa3oM, Ui MEepBHUYHBIX
OpPraHU3MOB CO3/IaHHE KHCIOPOAHON aTtMocepsl ObLI0 KaTtacTpodoir —
rI00ambHBIM ~ JKOJIOTHYECKUM  KPHU3HUCOM, B  XOA€  KOTOpPOTO
OOJBIIMHCTBO ATUX OPTaHU3MOB HCUE3JIO C JIUIA 3EMITH.

B nmampneiimeit uctopun Omocdepsl 3eMid TOCTOSHHO BBIMHPAIIO
OoJiblliee WJIM MEHBIIEE KOIUYECTBO BHIOB. TakuM 0Opa3oM, MOKHO
TOBOPHUTH O TOM, YTO 3KOJOTHYECKHE KPU3UCHI B UCTOPHU OHochepsl
MIPOUCXOAMIA MHOTOKpaTHO. OMHUM W3 HamOoJee W3BECTHBIX KPHU3HCOB
CTaJl0O WCYE3HOBEHHE [MHO3aBPOB, [aBIIee IIIAHC Ui Pa3BUTHUS
MIIEKOTTUTAOIIINM.

Bce mepeunciieHHble BBIIE KPU3UCHI HMENH €CTECTBEHHBIC
npuuuHbl. Ho ¢ mosiBlieHHEM 4YelloBeKa OCHOBHON MPUYMHOM KPU3UCOB
CTaJI0 ero BO3ACWCTBHE Ha OKPYKAMIIYID Cpeay, KOTOpoe pe3Ko
Bo3pociio B XX B. C »9TOro MOMEHTa TJIaBHEHIINM (haKTOpOM
TI00aTHPHOTO 3KOJOTMYECKOTO KpH3uca Ha 3eMyle cTal YeloBeK. Eciu
JIBA TIEPBBIX KPHU3UCA MMENH JIOKAIBHBIH XapaKTep, TO COBPEMEHHBII
KPHU3UC OXBATHJ BCIO IUTAHETY, MOCTABHB O]l YIPO3y CYIIECTBOBaHHE
€aMoT0 YeJI0BeKa KaK BHIA M, TaXke Bceit Omochepsl B eIoM.

CHMITOMOM COBPEMEHHOTO JKOJOTHYECKOTO KpH3HCa SBIISIETCS
Hapyuienue OUOMUYECKo20 Kpy2080pOmMa BEILIECTBA — YEIOBEK CTPEMHTCS
B34Th U3 MPUPOJIBI KAK MOXKHO OOJIbIle, 3a0bIBasl, YTO HUYTO HE JACTCS
napoM. Benp riobanmbHas sKocucTeMa — 3TO €IUHOE LIeJIoe, B paMKax
KOTOPOW HUYTO HE MOXET OBITh BBIMIPAHO WU MOTEPSHO U KOTOpas HE
MOXKET SIBIATBCS OOBEKTOM BceoOmiero ymydienus. Bce, uto Obuio
M3BJICYCHO M3 HEE YEeJIOBEKOM, JOJDKHO OBITh PaHO WM TIO3THO
BO3MEIIEHO.

He yuutbiBas 3Ty akcHOMy, YEJIOBEK Pa30OMKHYJ CYIIECTBOBABIINE
MWUIMOHBI JIET OWOTHYECKHE KPYrOBOPOTHI W BBI3BAT AHTPOIOI€HHOS
BBINIAJICHUE XMUMHYECKUX DJIEMEHTOB. Tak, B JOUCTOPUYCCKHUN TIEPHUO]| B
nousax 3emym Obuto 2000 mipad. T yriepoaa, B kKoHue 1970-x rr. — 1477
MIIpA. T, T.€. B TOA B cpeAHeM Tepsercsa 4,5 mipa. T yraepoaa. [Ipuuem
3TH TIOTEPHU CYMIECTBYIOT B BHJE TaKHWX OTXOIOB, KOTOpBIE MPHpPOIA
nepepaborats He MOXeT. [locTosIHHO pacTeT moTpeOieHne YeIOBEeKOM
sueprun. Cero-

388



nus ono pocturio 0,2% Bcel COMHEUHOHM SHEpruu, Manaromiel Ha
3emit0. DTO COIMOCTaBUMO C 3HEPrHed BCEX 3€MHBIX pPeK M T0JI0BOM
sHepruedl (oTocuHTe3a. Pe3ynmbTar — yCUIEHHE 3arps3HEHHS U
HapylIeHHEe TEPMOJMHAMHYIECKOTO paBHOBecHs Onocdepsl. B HacTosmee
BpEMs OHO IMPOSBIIACTCA B FHO63IH>HOM MOTCIJICHNU, KOTOPOE MOXKCT
NPUBECTH K TIOBBIIICHHIO YPOBHS MUpOBOIO OKeaHa, HapyIICHHUIO
MepeHoca BIIardM MEXIYy MOpPeM U CyIIed, CHBUTY KIMMaTHYECKHX
TIOSICOB, T.€. K TJI00ATFHOMY U3MEHEHHIO KIIMMAaTa.

Eme oamH mnpu3HaK SKOIOTHYECKOTO KpU3HUCA — UCHOUjeHUe
pecypcos  pedyyenmosd u  npooyyenmos. Cokpamaercss Omomacca
MHKpPOOPraHn3MOB. BcrnencTBue 3TOrOo, a Takke B pe3yibTraTe pocra
OTXO/IOB YeJOBEKa HET JIOCTaTOYHOTO YPOBHS CAMOOYMIIEHHUS CPEIbI
Ku3HU. bojee Toro, BOSHUKAIOT HETaTUBHBIE Il OMOC(Ephl U OTacHbIe
JUTA YeOBeKa HOBBIE (DOPMBI MHUKPOOPTaHM3MOB, MPHUYEM HEKOTOPHIE
(hopMBI CO3MaET CaM YeTIOBEK.

Vxe B koH1e 1980-x IT. o yrpo30ii ucuesHoBeHus 0bu10 10% Beero
BHJIOBOTO cOCTaBa pacTeHuid. PactmrenmbHas OwmomMacca CHH3WIIACh
O6onee wem Ha 7%, 00BeM ¢otocmHTe3a cokparwica Ha 20%. Kak
CUHTAIOT HEKOTOPHIC YUEHBIE, 32 BPeMs CYIIIECTBOBAHHS YeNIOBEKA JKHBOE
BEILIECTBO B LIEJIOM MOTepsiio 10 90% reHHoro pazHooopasusl.

OTo TO, YTO YenmoBeK NHpuHec mpupoie. Ho Beap yemoBek mo-
NpeXKHEMY OCTaeTcs 4YacTblo MpPUPOJBI, YacThlo Onocdepsr 3emin.
[TosToMy HeraTWBHBIE TOCIEACTBUS TJI0OANBHOTO SKOJOTUYECKOTO
KpH3UCa CTAaHOBSTCS BCE 3aMETHEE W JUIl HEro, MpUpoJa OTBEYacT
YeJIOBEKY.

[lpexxne Bcero, Bo Bech POCT BCTaeT 3HAMEHWTas MpoOieMa
Manstyca, copmynuposannas um eme B konte XVIII B., — npobrema
HeCOOmeemcmeUss  pacmywux nompeOHocmell  Y8eauuuearoujecocs 6
2e0MEMPUUECKOLl NPOSPECCUl YeNoBeuecnea U YMEHbUIAIOWUXC 3anacos
pecypcog  OCKyleBalollel TIUIaHeThl (WX MPOW3BOACTBO pacTeT B
apudmeTndeckoil mporpeccun). Ecnmm camoro ManbkTyca 0Oecriokomio
HECOOTBETCTBHE POCTA HACEJTICHHUS POCTY TPOU3BOJICTBA ITHIIH, TO TENEPh
CUTyalusi cTajla 3HA4YUTeNIbHO CIIO)KHee. MBI yXKe TOBOPWIIM O
CTPEMHUTEIEHOM OITyCTOIIEHNH 3allacoB yIJIepOAHOro TormumBa. Kax
CTpallHBIA ~ KOIMIMap  Tepel  YelIOBEUeCTBOM  BBIPHCOBBIBAETCS
MEePCIIeKTHBAa HEMHHYEMOTO WCYEpIIaHWs 3aracoB yrisd, HeTu W rasa.
IIpomomkaeT yMeHBIIATHCS MPOAYKTUBHOCTE OMOTHI MHpPOBOrO OKeaHa,
TUTOIOPOAE  TI0YB, OONBIIOE KOJMYECTBO IUIOJIOPOAHBIX — 3EMeIb
BBEIBOJUTCS W3 OOpaIIeHus] TOPOACKONW 3acTPOUKON W IMPOMBINIIICHHBIM
CTPOUTENBCTBOM, PAaCTyT CBAIKH. B HEKOTOPHIX pailOHaX 3eMHOTO Imapa
Jerpagannsl TPUPOTHON Cpensl BHOHA OTYETIMBO M IMPHOOpeTaer
xapaktep KaracTpodpl. OTOPOCH COOCTBEHHOW JKM3HEICATEILHOCTH
IyIIaT YeJI0BEYeCTBO.

W Bce 310 mporekaer Ha (¢oHE aAeMOrpad)UuecKoro B3pHIBA,
MPHUHSBIIETO YrPOXAromui xapakTtep. Tak, JBE THICAYM JIET Haz3al
YHCIICH-
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HOCTh HaceleHUs 3eMJId COCTaBisia Okojlo 250 MIIH. YeNoBeK.
Y nBoenue uyucineHHoct npousonuio B cepeaune XVII B. B cepenune
XIX B. Hac crano 1 mapa. A k koHiy XX B. HaceleHHE 3eMid
cocTaBuiio yxke Oojee 6 mupna. yenosek. [lo mporrozam aemorpados,
€CJIM pOCT HaceseHus coctaBuT 2%, To k 2020 r. Hac yxe Oyaer okojo 8
mipa.! [ToaToMy ¥ B HalllM JTHW 3HAYWTEIbHAS YacTh HACCIICHUS 3eMITH —
Jio 600 MJIH. YeJIOBEK — TOJIOJIAeT WM HeloenaeT. A Bellb JIto/IeH Hy>KHO
HE TOJIIBKO HaKOPMHTh, UM HYXHO OOECHEYHUTh XOTS Obl MHHAMYM W3
TOTO, YTO MOXET JaTh COBpPEMEHHas I[MBWIM3alUs B 0O0IacTH
3IIpaBOOXpaHeHus], 00pa30BaHUA U TIP.

IToMpMO 3TOH, OUYEHB Cephe3HON MPOOJIEMBI, YEIIOBEUYECTBO BCKOPE
CTOJNIKHETCSl elle C OIHOH Yrpo30d CBOEMY CYIIECTBOBAHHIO. Imo
Hapacmarowjas — UHMEHCUBHOCMb — MymaeeHesa U POCH  2eHemUYecKoll
HenonHoyeHHocmu  wenogewecmea. llokazateny 3THUX IPOLECCOB OMACHO
Bo3pacTaloT. Kakoe-To KOIMYecTBO HEMOJHOIEHHBIX [eTe Bceraa
MPUCYTCTBYET CPEAM HOBOPOXKIEHHBIX — 3TO II€HA TE€HETHYECKOTO
pasHooOpasus. B ObLIbIe BpeMeHa Takye ICTH Yallle BCETO MOTHOaT! HITH,
BO BCSIKOM CITydae, He MOTJIHM OCTaBJIATh MOTOMCTBA. braromaps ycrexam
COBPEMEHHON MEIUIIMHBI 3TH JCTU CETrOJHS HE TOJIBKO BBDKHUBAIOT, HO
MHOTHE U3 HHX JalOT IOTOMCTBO, TOXXE€ HEMOJHOIEHHOE. JTO U
MPUBOJUT K HENPEPHIBHOMY HE TOJNBKO aOCOJIIOTHOMY, HO U
OTHOCHUTEIBHOMY POCTY YHCHA JIIOJCH ¢ TeHETHUECKUMU OTKJIOHCHUSIMU.
Takum 00pa3om, 0TOOP HE MOXKET CIPABUTHLCS C MHTCHCUBHBIM ITOTOKOM
«UACKYCCTBCHHBIX»  MYyTallud,  BO3HUKAIOIIUX  TOA  BIUSHHEM
KOHIICHTPUPOBAHHBIX MYTAareHHBIX OTXOJIOB — TSDKEIBIX XUMHUYCCKUX
3JIEMEHTOB U COCTUHEHUM, a TAKXKE paguaIiim.

Ho cambiM TnaBHBIM, 4YTO YXYAIIaeT CTPYKTYpy TeHO(OHIA
YEJIOBEUYECTBA U MOBBIIIAET YACTOTY POXKIACHUS HETOJHOICHHBIX JETEH,
SIBIISICTCS TABJICHUE COIMAIBHBIX (PAKTOPOB, MPEXKIIE BCETO, ATKOTOJIU3MA
u HapkoMmanuu. K 3ToMy crouTt 100aBUTH BO3pacTaHHE WHTCHCUBHOCTH
MyTareHes3a 3a cueT ypOaHW3alWu W TiepeHaceleHHocTH. He moxer He
0eCIOKOMTh W BO3MOYKHOE CHIDKEHHE MHTEIUIEKTYaJ bHOTO ITOTEHIIHAa
YEJI0BeYeCTBA — BOWHBI W Pa3HOTO Pojia TEHOIUABI yIApSIOT TPEXIE
BCETO 110 HarOoJiee TATAaHTIIMBON M aKTUBHOW YaCTH 4eJI0BEYECTBA.

YV kax70M NOMyJsIUU CYIIECTBYET HEKOTOPBIN MOPOr JOMYCTUMOTO
pa3mbIBaHHuA TeHO(OHIA, TOT IPOIEHT HETOJHOIEHHBIX Oco0ei, 3a
KOTOPBIM Y)K€ HUKaKOW €CTeCTBEHHBIH O0TOOp HE CMOXET BOCCTAHOBHTH
€ro Ka4ecTBO W TPENOTBPATUTh IETPANAIMI0 TOMyISIHH. YenoBek He
ABISIET cOOOW MCKIFOUeHHsl. MO)KHO CHOPUTH O KOHKPETHBIX HYHCIIOBBIX
OIIEHKaX, HO 4epe3 HECKOJIbKO TOKOJIEHHH, MOXKET OBITh, YK€ K Hadary
XXII B., YeJIOBEYECTBO, €CIM OSKCTPAINOJUPOBATh COBPEMEHHBIE
TEHJIEHIINH, BEPOSTHO, TOAOWAET K OTOMY oOmacHoMy pyoexy. U
00paTHOTO X0/1a YBOJIOIMOHHOMY TPOIIECCY Torna yxe He Oyner. MHaue
roBopsi, 0e3 KapIu-

390



HaJIbHBIX W3MEHEHUMN YCJ'IOBI/H\/'I KHN3HU YCJIOBCKa TCHETUYCCKAast
nerpaaaius Buaa Homo sapiens Hensz0exHa.

Ecnu renernueckas maronorus — NpodiiemMa, KOTOpylo OynyT
pelaTh HaIM TOTOMKH, TO HOsIGIeHUe HOBbIX BUPYCHLIX 3a0071e6aHUll
YIPOXKAET UEJIOBEYECTBY Yxke ceddac. X mosiBIeHUE CBA3aHO C
AQHTPOIIOTEHHBIM 3arps3HEHHEM OKpyxkatomied cpeapl. Cpeau Takux
«HOBHHOK» — BHPYC HMMYHOIE(PHUINTA YeJOBEKa, HE MO IAIOIINICS
moka JedeHnto. [1osBeHre HOBBIX BUPYCOB yUEHBIE OOBSICHSIOT TEM, UTO
VHUYTOKEHHE  OMHUX  Bo30OymuTenedt  Oojie3Hed  OCBOOOXKITAeT
SKOJIOTHYECKHE HHIM I HOBBIX OpraHm3MoB. Kpome Toro, BBICOKast
YHCJICHHOCTh ¥ IDIOTHOCTh HACEJICHWS, MHTEHCHBHBIE KOHTAKTHI JIENAI0T
Ype3BBIYAHO BEPOATHBIMHI MacCOBBIE 3apaKEHUS U ITUAEMHUU.

Bce Oomee cepne3HOii MpoOaEMO CTAaHOBHUTCS pOCH  HEP8HO-
ncuxuveckux 3abonesanutl. Uncio OOMBHBIX HEBPO3aMH 32 TOCIIEIHUE
COPOK JIET BBIpOCIIO B 24 pa3a. IlpumunHa 3TOr0 — B CaMOM YEJIOBEKE.
Benp B TOpomax MBI BeeM O4YE€Hb WHTCHCHBHYIO TPYIOBYIO
JeSITeNbHOCTh, HCIIBITHIBAEM MHOTOYHCIICHHBIE CTPECCHI, a 3arpsi3HeHHAs
OKpy Karolas cpea mpoBOIHUPYET HEPBHBIE CPHIBHI.

Utak, coBpeMeHHass cHTyaluss MOXET OBITh OICHEHa Kak
TIIO0ANBHBIA 3KOJOTHYECKHA KPHU3UC, y KOTOPOTO CYIIECTBYIOT JIBE
CTOPOHBI — KpHW3UC TIPUPOABI M KPHU3HC YeJIOBEeKa, MpUieM o0a OHHU
yIIIyONnsfoTCsT W paclmpsAloTcs. B pesynbTate mepen HaMH BCTaeT
rpo3Has mpobiema, KoTopas He 00Cy:KIaeTcsl JaxKe CIeHUaiCcTaMu, —
poOJieMa oTepy BO3MOKHOH YCTOHYMBOCTH (CTaOMIBHOCTH) OHOChEphI
KaK IIeJIOCTHOM CHCTEMBI, YacThl0 KOTOPOW SIBJISIETCSI YEIOBEYECTBO.
PesynbraroM moTepu CTaOMIBLHOCTH HBIHEIIHETO KBa3MPaBHOBECHOTO
cocTosiHus OyneT nepexon Ouocdepbl, Kak BCSIKON HEMMHEHHOH CHCTEMBI,
B HOBOE, HEBEIOMOE HaM COCTOSHHE, B KOTOPOM YEJOBEKY MOXKET HE
OKa3aTbCs MecTa.

Buocdepa xak camoperynupyromasics cuctemMa 70 Ophl IO BpeMEH!
Morjla KOMIIGHCHPOBATh M3MEHSIOLIMECS] BHEIIHHE Harpy3kd. Ha
NPOTSHKEHHH MWUIMOHOB JIET YAEPKHBAIUCH MapameTpsl Onochepsl B
TOM y3KOM HWHTEpBaJie HMX 3HAYeHWH, B KOTOPOM TOJBKO W MOT
BO3HWKHYTHh Haml OHONOTHYECKH BUI. W 3To peryimpoBaHue
o0ecTieurBaioch HECMOTpPS Ha TO, YTO 32 BpeMsA CYIIECTBOBAHHSA
TTAaHEThI ouocdepa 3emun HEOTHOKPATHO TIOJTBEPraJIach
JOTIOJTHATENIFHBIM BHEITHAM Harpy3kaM — KOJIe0aHUSIM COJHEYHOM
AKTHUBHOCTH, MAJICHUSM METEOPUTOB, NHTCHCUBHOMY BYJKAaHU3MY H T.TI.
Ho Temeps OCHOBHOW OIACHOCTHIO I CTaOWMIBLHOCTH OHOCHhEpHI
CTAaHOBUTCS  dYemoBeK. M  ecTp  OCHOBaHMS  IOJlarath,  9TO
KOMITCHCAIIMOHHBIE BO3MOXKHOCTH Onocdephl OO0 yKe HapyIICHBI,
00 HAXOMATCS Ha Mpeelie CBOMX BO3MOKHOCTEH.

buocdepa obmamaer KOJIOCCaJTHHOU CIOCOOHOCTRIO K
camoounieHuro. K cokaneHuio, 3Ta CHOCOOHOCTH MPUPOABI HE
OesrpaHnyHa. AHTPONOT€HHOE BO3ACHCTBHE HA TPUPONY IMOCTABUIIO
MoJ1 YIpo3y HOp-
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MaJlbHOE OCYIIECTBJICHHUE TMPUCYIIUX i OWOTHYEeCKHX MpOIECCOB,
HAapyIIWIM paBHOBECHOE COCTOsIHME Ouocdepsl. AHTpPONOTreHHas
Harpy3ka Ha OKpYXarollyt0 IPUPOTHYIO Cpely AOCTUTIA CETOAHS TaKUX
MacmtaboB, YTO TpHBENa K TI00ATEHOMY 3KOJIOTHYECKOMY KPH3HUCY.
MHorue yuYeHble CUYMTAIOT, YTO MbI CTOMM HA TpaHH HACTOSIICH
KaTacTpodbl, TaK Kak MOPOT YCTOMYMBOCTH OMOCHEpHI IPEB30UICH yXKE B
5—7 pas.

Jist  omeHKW TpemeNbHOM  BO3MOXKHOCTH — OWocdepsl  3emMiH
CYIIECTBYIOT IBE MOJIEIH: pecypcHas u ornochepHasl.

Pecypcuaa moodensy nonyckaer npenenbHYIO YHCICHHOCTh HACEIECHHS
Ha 3emie He Oomee 8 mupxa. denoBek. CorylacHO 3TOW MOZAETH TIpU
5P PEKTHBHOM HCIONB30BaHUN PECYpCOB W HAIMYWHM JBYX JIeTell B
KOKIOM CeMbe YHCIEHHOCTb HaceleHUus Ha mpoTskeHun XXI B.
ocraBaiach ObI MPUMEPHO OTMHAKOBOW M PaBHOM 7,7 MIIP/I.

buocgepnan moodenv OICHUBAET TOPOT YCTOWIMBOCTH OHOCHEPHI
Bcero B 1—3 mupa. denmoBek. A Hac — yxke OoJbIlie 6 MIITHAPIOB!
Takum 00pa3oM, ¢ TOUKH 3PEHUS STOW MOACTH YCTOWIHMBOCTH OMOCHEpPhI
ObITa HapyIIeHa y)Ke B Hadame XX B.

Y4eHbIMH ~ OINpeAelicH HMHACKC  aHTPONMOTCHHOW  Harpy3KH,
TO3BOJISIOIIUI OICHUTH Pa3pyIIUTEIBHOS BO3ICUCTBHAE PA3HBIX CTPAH HA
OpUpoay. DTOT WHIEKC MOKa3bIBaeT, YTO B paspylieHue Ouocdepsl
HauOONBIIYIO JONI0O BHOCAT BBICOKOPA3BUTHIE W TyCTOHACEJICHHBIC
cTpansl Mupa — Snonus, ['epmanus, BenmuxoOpuranusa. Ecnu nHnekc
AHTPOIIOTEHHOW HArpy3KH BCEro MHpa OLICHHBAETCS B CAWHHILY, TO Y
Ha3BaHHBIX CTpaH OH Oombiie B 10—15 pa3. Mumekc aHTpONOreHHOMH
Harpy3ku Poccun — 0,85.

Yem HaM MOXET TpO3UTh MOTeps cTaOuiIpHOCTH Ouochepsi?
buocdepa sBnsercs crnoxHOW HeIMHEHHON cuctemoit. Ecmu Takas
crcTeMa TepseT CTa0MIbHOCTD, TO HAUMHACTCS €€ HeoOpaTUMBIN TIepexo.]
B HEKOe KBa3HCTaOWIbHOE cocTosiHue. M Gonee 4eM BEpoOSITHO, YTO B
OTOM  HOBOM  COCTOSIHMM  TapaMeTpbl  Omocepsl  OKaKyTCs
HETIOAXOAAIIMMHI JUIS JKU3HU 4YellOBeKa, a MOXKET OBITh, W >KU3HU
BooOme. Kpome Toro, momoOHBIA Tepexom, BBI3BAHHBIA IOTEpEH
YCTOWYMBOCTH PAaBHOBECHS, MMPOUCXOANUT CO CKOPOCTHIO, HapacTaIoIIeH
Mo dSKcroHeHTe. JlpyrMMu cioBamH, KaracTpoda MOXKET pa3pasuThes
COBEpIIEHHO HEOXXWUAAHHO M CTOJNb CTPEMHTENIFHO, YTO HHUKAKHE HAIlN
JIEHCTBUS YK€ HMYETO He CMOTYT W3MeHHTb. [losroMy npobrema usyuenus
cmadurbHocmu duocghepvl O0NNCHA NPesPAMUMbCsL 8 OOHO U3 OCHOBHBIX
Hanpasnenuti QyHoamenmanbHuix ucciedosanutl. Ho camoe TiaBHOE —
JIOJDKHA TIOSIBUTHCS HOBAsi CTPATeTHs IMBWIIM3AIMH, COTJIACOBAHHAS CO
CTpaTerHeld TpPHUPOABI, — CTpaTerws BbDKHBaHUA. J[ms 3TOoro Ham
MIPEACTOUT HAY4YUTHCS W3ydaTh OHOC(epy Kak eIOWHBIA [EeNOCTHBIN
OpraHM3M M COU3MEPSTH CBOW 00pa3 NEHCTBUH ¢ peakUuel Ha Hero 3TOro
oOIeryianerapHoro  opranmsma. [loaToMy Tak BaxHO  CO3/aTh
KOHLETILNIO TIepeX0a, a 3aTeM U OyAyILero yesioBe-
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YEeCKOW KYJbTYpPhl M IUBWIM3AIUU. Hemanyio moMomibs B 3TOM MOXET
oka3zaTh yueHue o Hoocdepe B. W. Bepuajackoro.

14.5. KoHuenuua Hoocdepbl B.U. BepHaackoro

NMoHsTMe Hoocdepbl

CoBpemenHast Ouocdepa SBISETCS PE3YJILTATOM  JUIUTEIBLHOMN
3BOJIIOLIMM BCErO OPraHUYECKOr0 MHpa U HEXUBOW IPUPOABI HAalleH
mnaHeTel. B ee OBOJIIOLIMU TPUHUMACT Y4YaCTUC M CaM YCJIOBEK,
BO3/IEHCTBHE KOTOPOro Ha MPUPOJLY MOCTOSHHO YCUIIMBAETCS U TI0 CBOUM
MacirabaMm CeroiHs IPeBOCXOAUT ACHCTBHE TeOIOTMIECKUX MPOIECCOB.
Buocdepa 3emnn Bce Gosbliie CTAHOBHUTCS YIPABISIEMOH YEIOBEUSCKUM
pasyMoM, MOCTENCHHO MPEeBpaliasich B HOOChepy.

Eme B 1920—1930 rr. B.M. BepHanackuii, pasMbIInIss o
TEOJIOTMIECKON PONHM YeNOBEKa, BOOPYKEHHOTO HAyYHOW MBICITHIO
(pasymoM), mpHImien K BBIBOAY, YTO TEOXMMHYECKas POJIb YeJOBEKa
OTIpENeNIsieTCs] HE €ro Macco (XOTS UHCIIEHHOCTh YeJOBEYeCTBa
MTOCTOSIHHO PacTeT), & MMPOM3BOJCTBEHHON NIESATEIBHOCTHIO. DTO 3HAYUT,
YTO BaXHEHIIMM (PAKTOpOM, OT KOTOPOTO 3aBUCHUT JKW3HH Ha HamIei
IUTaHETe, CTAHOBUTCA Pa3yMHasi KOJJIEKTHBHAS JESTETFHOCTh YeJIOBEKa.

s BepHaackoro ObIIO O4E€BHUIHBIM, 9TO OHochepa Mo BIHSHAEM
pPa3yMHOH dYelOBEYECKOW MAESITEIhbHOCTH MEePEXOJANT B KAaYECTBEHHO
HOBOE COCTOSIHHE.

DTO HOBOE COCTOSTHHE OHOC(EpHI, MPeoOpa30BaHHON YETOBEUCCKOM
MBICITBIO U TpYyIoM, BepHaickuii HazBam Hoochepoit.

CyIecTBeHHON XapaKTEepUCTUKOM HOOC(EPHI SBISIETCS TOAICPKaHIe
I7100aJIBHOTO PaBHOBECHSI CUCTEMBI HA OCHOBE ONTHMAJIBHOIO COYETAHHS
COLMAJIBHO-UCTOPUIECKHUX M €CTECTBEHHO-TIPUPOJHBIX 3aKOHOB.

Cam TepMuH «HOOC(hepa» (OT Tped. CIoBa NOOS — pa3yM B MPSMOM
TIepeBoJie 03HadaeT «cepa pazyma». B mmpoxuii HaydHBIN 00MXOI 3TOT
TEpPMUH OBUT BBEICH (PpaHIly3CKHMMHU y4eHBIMHU U (ritocodamu 3. Jlepya
u II. Teitsspom ne [apaenom, KOTOpble, MO HX COOCTBEHHOMY
MIPU3HAHUIO, BIIEPBbIE HCIIONB30BANIM €r0 MOCHIE MapMKCKUX Jekuuii B.1.
Bepnanckoro 1922—1926 rr. BepHanckuii, 3HaKOMBII ¢ HUMH, TOXE CTall
UCTIONB30BaTh NaHHBIA TepMmuH. OnHako eciau (paHIy3CKHE YdeHbIE
MOHUMAJIM 107 HOOCc(epoH HEKUH «MBICISIIUKA IUIacT», KOTOPBIH
YCTaHABIMBAETCS B 3€MHOM JKHM3HHM, B KH3HHM JIOJIEH MOJA BIMSHHEM
«Uentpa-Omern» (bora), To Bepraackuii moaxomun K uaee Hoocdepsl ¢
cyrybo wmarepuanuctudeckux noszunuid. KoHuenums —Hoocdeps
Bepnan-
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CKOro sBWJIACh JIOTHYCCKHMM 3aBCPHICHHUEM MHOTOJIETHEH pa6OTI>I
YUYEHOT'0 HaJl MpoOJIeMaMHu )KHBOTO BEIeCTBa U Onochepsl.

C mosiBIIeHHEM YeNOBeKa Ha 3eMiie HAUMHASTCS MPOLIECC HOOCHepo-
eene3a — TpeBpamieHust Ouocdepsr B Hoochepy. [lo MHeHHIO
Bepnajickoro, TosBICHHE W CYIIECTBOBAaHUE 4YEJIOBEKa B OHocdepe
ONpe/IeNIeT BBICUIYIO CTYNEeHb ee pa3BUTH. CaMo MOSBICHUE YelIOBEKa
MIPENCTABIIET COOOM  TMepexoa OT TPOCTOTO  OHOJOTHYECKOTO
MPUCTIOCOOJICHHST JKUBBIX OPraHW3MOB K pa3yMHOMY TIOBEJICHUIO U
IeJICHAPABIICHHOMY HW3MEHEHUIO OKPYXAIOIICH Cpe/ibl  PasyMHBIMU
cymectBamu. JKuWBoe BEIIECTBO TUIAHETHI TMPH O3TOM  AKTUBHO
MPUCTIOCA0INBACTCS K HOBBIM YCJIOBHSIM CYIIIECTBOBaHUS. [IponCXOauT
B3aMMHOE COBMECTHOEC BIIMSIHUE MPUPOJIBI HA YEIOBEKAa M YeNIOBeKa Ha
MPUPOJY, M YEIOBEK Tereph HECeT OTBETCTBEHHOCTh 3a 3BOJIIOLUIO
KH3HH.

Heobxoanmbie npeanocbkv Ans co3aaHus Hoocgepbl

PasBuBas cBOM MpeaCTaBICHUS U WU O B3aUMOCBS3M Omochepsl
YenoBeKa, BepHaJCKWi BBIIENMIT HEOOXOAMMBIC TPEINOCHUIKHA IS
co3MaHus HOOC(epHl.

1. Yenogeuecmgo cmano eouHviM YenbiM, 3Acenus npu SMOM  6Ci0
nianemy. B Hagame XXI B. COOBITHS, MPOM3OMICAIINE B 3aX0yCTHOM
yroinke Jr000# TOUKH JF000TO KOHTHHEHTA WM OKEaHa, OTPAXKAIOTCS U
MMEIOT CIIEICTBHS — OOIBIIINE U Mallble — B Ps/Ie IPYTHUX MECT, BCIOIY
Ha TIOBEPXHOCTH 3eMin. MOXHO OTMETHTh, YTO [AHHOE YCIIOBHE
BeimonmHeHo. Ha 3emsie He ocranoch HH OJHOTO YrojiKa, HE
MOJBEPIIIErocss B TOM WM HHOW CTENEHU BO3ACICTBUIO 4YEJIOBEKA.
Bonee Toro, demoBek BEHIMIENT B KOCMOC, PACIIMPUB BEPXHIOK TPAHUILY
ouocteprr. llosBumuch paznugHbIe MEXKIYHAPOIHBIE OPTraHHU3AIUH,
KOTOpbIe O0CCIICUMBAIOT COTPYAHUYECTBO pa3HBIX TOCYIapCTB B
pa3IMYHbIX cdepax ACATSIBHOCTH. JTO CIIOCOOCTBYET COJIMIKCHUIO
B3IVISIOB HAPOJIOB PA3HBIX CTPAH Ha IMyTH Pa3BUTHS BCETO UEIOBEYCCTBA.

2. Ilpeobpaszosanue cpeocms cesasu u obmena unpopmayueri, KOTOpbIC
cerojiHs 00eCIeYnBalOT MTHOBEHHYO ee nepenady. C IoMOIIBI0 pajuo,
TEJCBHUJICHUS, CUCTeMbl VMHTEpHET MBI MOMEHTAJIBHO Yy3HaeM O
coObITUSIX B JII0OOOM TOUKe 3eMHOro Imrapa. Takum o0pazom, JaHHOE
YCIIOBUE TAK)KE MOXKHO CUUTATh BBHITIOJTHCHHBIM.

3. Peamvtoe paserncmso nodell Kak Heobxooumoe yciosue Hoocgepol.
OTO yCIOBHE €Ille HE JOCTUTHYTO, HO ©CTh OOJIBIINE YCIIEXU B STOH
obnactu. B 3akoHOnaTebCTBE OONBITUHCTBA CTPAH 3alMCAHbI CTAThH O
PaBEHCTBE BCEX JIOJICH TIepe]] 3aKOHOM HE3aBHCUMO OT WX PacoBOM,
STHUYECKOW MPUHAUICKHOCTH, BEPOUCIIOBEAAaHUS U T.I. [IpakTudeckn
WCYE3IM C KapThl MHUpa KOJOHHHM M 3aBUCUMBIC CTPaHbI, HApPOJIBI
KOTOPBIX  Terepb Pa3BUBAIOTCS CaMOCTOSITENTHHO. Koneuno,

CYIIIECTBYIOT
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MPUMEPBl TOTO, KaK B HEKOTOPHIX CTpaHax VINEMIISIFOTCS TMpaBa
YeJIOBEKa, HO TIOJIO0HBIC CITydau OCYKIAI0TCS MUPOBBIM COOOIIECTBOM.

4. TooHsmue 0bwe20 yposHsL JCUIHU KAK YCI08UE PeATbHO2O PAGEHCIBA
ooell, a MaKdce BOMOJICHOCHb  GIUSHUSL HAPOOHIX MACC HA  X0O
20Cy0apcmeeHHbix U obujecmeennvix Oell. C BBITIONTHEHUEM 3TOTO IyHKTa
JIeTI0 0OCTOUT Jajnieko He Omaromonyuno. Ecnu B crpanax 3amajgHod u
I0xHoi#t EBpomnbr, Ckannunasuu, CIIA n Kanane, ABctpanuu, Snonnu
0IarococTosiHNE HAaCEIeHHS 3a MTOCTIeTHIE TTOJIBEKa HEMPEPHIBHO PACTET,
TO B Pa3BHUBAIOIINXCS CTPaHAX CHUTYaIWs CKJIaJBIBAETCSI HAMHOTO XYXKeE.
TpeTp HaceneHUs! 3eMHOTO IIapa JKUBET B YCIOBHUIX HHUIIETHI, TOJIOAA, B
OTCYTCTBHUE JIOCTATOYHOM MEIMIIMHCKOW momoliu. bosee Toro, mponactb
MEXIy OCTHBIMHA W OOTaThIMH B TOCIIEIHEE BPEMs HEMPEPBIBHO pacTer,
pasHuIa B 00pase JKU3HU CTAHOBHUTCS HE TOINBKO KOJMYECTBEHHON, HO U
Ka4yeCTBEHHOM.

5. Pazeumue smnepeemuxu, omxpwimue U UCHOIL306AHUE HOBLIX GUOOB
oHepaul, HeoOXOOUMbIX Ol no0vbeMa YPOGHS JiCUsHU. ITO  YCIIOBHC
BeimoiHAeTca. B XX B. 4enoBeK CTajl HCHOJIB30BaTh B KayeCTBE
WCTOYHHUKA JHEPTHH HE TOJIBKO BOAY, BETEP, Yroyb, HEPTh W Tra3, HO U
SIIEPHYIO 3HEprHi0. Kpome Toro, ecTh ANIEeKTPOCTAHIINH, HUCTIONB3YIOIIHe
SHEPTUI0 MPWIMBOB M T€OTEPMATBHBIX (IIOJ3EMHBIX TOPSYUX) BOA, HICT
paboTa 1o CO3JJaHUI0 TEPMOSICPHBIX AJIEKTPOCTAHIIUM.

6. Uckmouenue otin uz srcusnu obwecmsa. 1o ycnoepue BepHajckuii
CUMTAJl OUeHb BAXKHBIM JUIsS CO37aHusi Hoocdepwl. K coxaneHuro, moka
YeJ0BEYEeCTBO HE MOXKET 00XoauThes Oe3 BoiH. B XX B. MBI nepeskuiu
JIBC MUPOBBIC BOWHBI U JIOJTOC BpeMsl 0aTaHCHPOBAIN Ha TPaHU TPETheH
MHUPOBOM BOWHBI — TIIOOAILHOTO siiepHOro KOoH(uKTa. B Hactosiee
BpeMsi 3Ta yrpo3a OTOJBHHYJACh, XOTS IMOJHOCTHIO HCKIIIOYUTH TAKYHO
BO3MOXKHOCTh HEJb3s. He 00XoauTcs denoBe4ecTBO U 03 JIOKATbHBIX
BOIH, KOTOpBIC TIOCTOSTHHO HMIYT B Pa3HBIX YTOJIKAX 3€MHOTO Iapa, U B
ATUX BOWHAX KaX/IbIH JCHb THOHYT JIFO/IH.

Takum  o0Opa3om, MBI BHAWM, YTO 4YacTh  IPEINOCHUIOK,
MIEPEeYnCIICHHbIX BepHaackuMm, yxKe CyIecTByeT, HO HEKOTOphIe
MpOOJIEMBI HaM eIl TPEICTONT PEIINTh. BaKHO OTMETHTB, UTO CO3AaHMIE
MIPEANOCEUIOK TIepexona K Hoocdepe CTado BO3MOXHBIM TOJNBKO B
pe3yJibTaTe B3pbiBa HAYYHOU MBICIH B XX B.

[TosTomy HOOC(epy cremyeT paccMaTpHBAaTh KaK BBICIIYIO CTaJIHIO
pa3Butusi 6mocdepsl, CBI3aHHYI0O C BO3HHKHOBEHHEM M Pa3BHTHEM B
Hell 4JermoBedeckoro OOMIecTBa, KOTOpPOE, TMO3HaBash 3aKOHBI ITPHPOJBI,
CTAHOBUTCSl KpYNHEWIIeH IJIaHETApHOM CHIION, MpeBbIIAOIIEed II0
CBOMM MacmTadaM BCE M3BECTHBIE TEOJOTMYECKHE IPOLIECCHI.
CranoBneHre HOOC(HEphl TECHEUITUM 00pa3oM CBSI3aHO C OBJIAJCHHEM
BceMH (opMamMH JBWXEHHS MaTepHUH W CO3JAHMEM HOBBIX JKHBBIX
OpPTaHU3MOB C MTOMOIIBI0 METOMIOB U CPEJICTB OMOTEXHOJIOTHH M TEHHOU
WH)KCHEPUH.
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KoaBontouusa yenoseka n 6uocdepsbl

BepHanckuii omHUM W3 TEPBHIX BHIIEITWI OCHOBHYIO OCOOEHHOCTH
Orocdepsl, BBIPAKAIONIYIOCS B TTOCTOSHHOM ITOBBIIICHUH >KH3HEIPH-
TOIHOCTH cpeJipl oOuTanusl. VIHBIMU CIIOBaMH, KHBOE BEIIECTBO 00IaaeT
VHUKAIBHON CIIOCOOHOCTHIO K 9KOJOTHYECKOMY CaMOOOECTICUCHHIO. JTO
YacTh ~MEXaHM3Ma CaMOpPEryJsuuu  Ouocepbl, TMOSBUBIIASCS B
pe3yabTaTe eCTECTBEHHOTO 0TOOpA.

JlanHblli  BekTOp OTOOpa OOCCIICUMSI  BOCXOJISAIICE Pa3BHUTHUC
MaTcpruajJIbHOIO MHpPaA BIUIOTH J0 IIOABJICHHA YCIOBCKA. W ceituac MbI
MOJIONIUIA K TaKOMy MOMEHTY pa3BUTUSI OHOC(Epbl, B KOTOPOM
YEJIOBEUECTBO JIOJDKHO OOpPEeCTH CIOCOOHOCTh K  3KOJOTHUYECKOMY
camoobecneueHno. Ho nHoocdepa, B oTianume ot 6uochepsl, He MOKET
(hopMHUPOBATECS CTUXHIHHO, MOJTOMY TaK HEOO0XOIWMa CO3HATeNlbHas
NIESITeTbHOCTh JIIOJIEl Ha OCHOBE W3Y4YCHHS W IPAKTHYECKOTO
MPUMEHEHUSI 3aKOHOB OKOJIOTHH, COTJIACOBAaHHS C HHMH CBOEH
XO3IMCTBEHHOM NESITEIIBHOCTH.

Taxxe He0OXOAUMO OTMETHTb, UTO IS CO3AaHUS HOOC(ephl HyKeH
IUIaH, TIOCTPOCHHBIA HAa ONEPEKAMOIICH MOJCIM  ONTHMAIBHOIO
B3aUMOJICHCTBHS PUPOABI U OOIIECTBA 110 BCEM TapaMeTpaM OOMEHHBIX
MIPOIIECCOB. Opnnako, CTAaHOBACh  OCHOBHBIM  PETYJISATOPOM
B3aMMOOTHOIIICHUI OOIIeCTBA M TMPUPOMABI, YEJIOBEK JIODKCH OBITh
BEChbMa OCTOPOXKHBIM, BeJlb IICHA ONIMOKW HEMMOBEPHO BEIHMKA — IIOJ
yrpo3y MOCTaBJICHA KU3Hb Y€JI0BEYECTBA U CAMO CYIICCTBOBAHHE KHU3HH
Ha 3emie.

Takum oOpa3oMm, Oymaylnee dYelOBEUSCTBA HEBO3MOXHO — 0Oe3
aKTUBHOTO BMemaTenbcTBa Pasyma B cyap0y HE TONBKO OOIIECTBA, HO M
nmpupoasl. buocdepa 3emimn HEH30E€KHO MPETEPIHT CYIICCTBEHHEIC
W3MEHEHUs B HHTepecax denoBedecTBa. HO WM3MEHHUTBCA AOIDKHO |
TIOBE/ICHUE YEJIOBEKa, KOTOPBIH HE UMEET IpaBa 3a0bIBaTh 00 MHTEpecax
Ouocdeprl, a JMODKEH CTAaBUTh HMX TaK JKE BBICOKO, KaK M CBOHU
COOCTBEHHBIE WHTEpeChl. Takue B3aUMOOTHOIICHUS 4eEJIOBEKa U
Ourocdepsl HA3BIBAIOTCS KOIGOMOYUEH.

PesynbTaToM JOMMKHO CTaTh TMOSIBICHUE HOBON HPAaBCTBEHHOCTH Y
YeloBeKa, CMEHA CTaHJapTOB M UJEalioB, HOPM U IICHHOCTEH.
UYenoBeueckass NWBIIIM3AIWS JOJDKHA TONTH TIO HOBOMY IYTH — HE
TTOKOPEHUs TPUPOJBI, a )XKU3HU B JNamy ¢ Hed. s sToro morpedyercst
HOBOE MHPOBO33PEHHE, OCHOBHBIE IPH3HAKH KOTOPOTO IEPEUHCICHBI
HIDKE.

1. I'maBHO# 3amaveii dYenoOBEUECTBAa IOIDKHO CTAaTh BOCCTAHOBIICHHE
ouocteprl. UemoBeuecTBO AODKHO TMOHATH, 4TO OHocdepa mommra 10
KPUTUYECKOW TOYKH B CBOEM Pa3BUTHU, IO3TOMY TE€ CPEICTBA, KOTOPHIC
YXOIAT Ha (PMHAHCHPOBAHUE BOCHHBIX M IMPOYMX KOH(IIUKTOB, HYXKHO
HAIpaBUTh HA CIIACEHHE HAIETO O0IIEro JJ0Ma — IIAHEThI 3eMJIs.

2. JInst 9TOW IIETTH YEJIOBEYECTBO JIOJHDKHO OOBEIMHUTHCS, 3a0BIB O
CBOMX Pa3HOTJIACHSIX.

3. TlotpebyeTcst FKOIOrUIECKasi IEPECTPOKa MUPOBO SKOHOMHKH B
HEJSIX CHIDKEHHS TEXHOT€HHOTO BO3/IEHCTBYS Ha ipupoAdy. Tak, skoso-
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IrHYecKoe paBHOBECHME B  3eMJICNICIMM  BO3HHMKAeT JIMIIb HpPH
cootHomienun 40% KyapTypHBIX IUIomanei K 60% ecTecTBEHHBIX
9KOCHCTEM, a COBPEMEHHOE COCTOSHHE 3TOMY HE COOTBETCTBYET.
[MosToMy HaM HEM30EKHO MPUAETCS] COKPATUTH TIPOU3BOJICTRO.

4. HeoOxomuMo OyZIET COKpATHTh M YHCIICHHOCTh HApOJOHACEICHHS.
Ceifuac Hac Oojee 6 Mipa, W 3TO B 2 pa3a OOJNBIIE ONTHMyMa.
JanpHeHmuii  pocT HapoJOHACENIeHHWs TMPUBEAET K IOBBIIICHHUIO
AHTPOIIOTEHHON Harpy3ku Ha Onocdepy, a B KOHEYHOM HTOTe K THOETH
BCETO YeNIOBEYECTRA.

5. HeBo3moxHO Oyner oOOHTHCH 0€3 pPa3yMHOTO COKpAalCHUS
MaTepualbHBIX ~MOTpeOHocTeld. Bemp coBceM He — 00s3aTenbHO
BI)I6paCI)IBaTI) OoACKAY TOJLKO IIOTOMY, 4YTO OHa BbIIIJAa W3 MOJIbI,
Kbl TOJ] IOKYyNaTh ceOe HOBBII aBTOMOOWIIb U APYTHE MPEAMETHI —
MPU3HAKA «KpacWuBO» KM3HU. KOHEWHO, acKeTW3M H3JHIIEH, HO OT
MHOTHX HCKYCCTBEHHO C(OPMHUPOBAHHBIX (IPEXKIE BCETO, C IMOMOIIBIO
peKIaMbl) TOTPEOHOCTEH PHUIETCS OTKA3aThCs.

6. U, HakoHell, y KaKJOTO YelOoBeKa JOJKHBI OBITh BOCIHTAHBI
YBaXXCHUE U JFIO00BB K TIPUPOoie. MBI TOIKHBI IOJAXOIUTh K MIPUPOJIC HE C
MO3UIUI TOTpeOuTeNs, X03IMHa (MMEHHO TaKOoe OTHOIICHHE MPHBEIO
HaC K OKOJOTMYECKOMY KpH3HCY), a C TO3WIMH MapTHEpPCTBa,
COTPY/IHUYECTBA U YBAKCHHSI.

B Hoocdepe, Tak ke Kak U B Omoctepe, MPOUCXOAUT 3aMKHYTHIHA
KpYrooOOpOT BEIECTB, BCE YTHIM3HUPYETCsS, CHOBA MEPEXOAWT B
MOJIE3HBIA MPOIYKT U HWCIOJB3YETCs, HO MPH STOM YENOBEK aKTHBHO
y4acTBYeT B 3ToM mporiecce. CaM 4esioBeK, ero Mpou3BOJUTENbHBIC CHITBI
U COLUYM CTaHOBSTCS 4YacThlo HoOc(epbl: OHH  HEMpepbIBHO
O0OMEHHUBAIOTCS BEIECTBOM, 3HEpruei u mHpopMaimeit ¢ ouochepoii.
YenoBek mepectaeT ObITH MPOCTO MOTPEOUTENEM, YKUBYLIUM TOJIBKO 32
cder OWocdepbl, YrHETAIONMM M TomaBisiomuM ee. OH CTaHOBUTCS
3BEHOM B CIIOXKHOM CHCTEME «HEXKHBasi TIPUPOJIa — XKHUBask MPUPOJIA —
YeJOBeK — MBIIUICHHE 4YelloBeKay. [Ipemonaraercs, 4TO KakKIbIi
KOMITOHEHT 3TOW CHUCTEMbI MOJKHO PACCMATPHBATh HE TOJNBKO KaK CyMMY
YeJOBEUECKUX 3HAHWH, a Kak (Qu3uueckoe CyliecTBOBaHHE B
MPOCTPAHCTBE YEJIOBEUECKOTO pa3yMma.

Pazymeercs, 5TM HenpocTble TpeOOBaHUS MHOTHUM ITOKaXyTcCs
Ype3MEpHBIMH M BBI30BYT Bo3MylleHHe. K cokalieHuro, o0I1ecTBeHHOE
CO3HAaHHUE TI0Ka He TOTOBO MPUHATH UX B 1ieJoM. Ho ompezeneHHbie marn
B HY>KHOM HaIIpaBJICHUH YEJII0OBEUYECTBO BCE JKE CHIEINAIO.

14.6. OxpaHa oKpyxarowen cpeabl

Bo BTopoti nonosunae XIX — Hauvane XX BB. y OOJBIIUHCTBA JIFO/ICH
Onarofaps ycriexaMm HayKH U TEXHUKHU CJIIOXKHUIOCH IPECTaBIeHUE 00
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aOCOJIIOTHOM  MPEBOCXOJCTBE  YEJIOBEKA  HaJ  NpUPOJOH. A
MIOCNICAIOBABIINE YCIEXH B OCBOCHHU KOCMHYECKOT'O IMPOCTPAHCTBA, B
00J1aCTM MUKPOSJIEKTPOHUKHA M KOMITBIOTEPHON TEXHUKH, XUMHYECKOMN
MPOMBIIIJIEHHOCTH ~ TONBKO  YCHJIMJIM  aHTPOTNOIEHTPU3M ~ —
MPEACTABICHUE O YeJIOBEKE KakK O IleHTpe BceneHHOH, cioxuBieecs
eme ¢ smoxu Bospoxnenus. Jrogu cranm 3a0bIBaTh, YTO OHU — TOXKE
4acTh MPUPOABI, OMOJOTHYECKUH BHJ, YTO B WX JKU3HH HEBO3MOXKHO
00OWTH 3aKOHBI IIPUPOIBI, HX MOYXKHO TOJIBKO MCITOIHE30BaTh.

Tem H©He MeHee, TPOTUBOIOJIOXKHAS TOYKA 3PEHUS, TPE3BO
OLICHMBABIIASICS BO3MOXKHOCTH YEJIOBEKA M MEPCICKTUBBI 0C3YACPIKHOTO
pa3BUTHSI HAYKU U TEXHUKHU, TAKXKE UMeJIa MECTO, XOTS €€ CTOPOHHUKOB
Obut0 He Tak yx MHoro. Eme B Hos0pe 1913 r. B IlBeiinapun
coOpasiochk mepBoe MeXayHapoJHOE COBEIIAHUE IO BOMPOCAM OXPaHbI
MIPUPOJILI C YIACTHUEM TIPE/ICTaBUTENeH 18 KpymHEHIIX rocyaapcTB MUpA.
K coxanenuro, B TO BpeMsi OIIACHOCTD 3arpsi3HEHUS OKPYKaIOIEH Cpe/Ibl
ObUta emre He OCO3HaHAa HHU OOJNBIIMHCTBOM YUYEHBIX, HH ITOJUTHKAMH.
[losToMy Ha MEXIyHapOJHOM YpPOBHE K aHAIM3y JSTHUX NIpoOieM
BepHyIHCh Jumb B 1960—1970-¢ rr. Koopauranuio neiicTBuii Ha ceOs
B3su1a FOHECKO — Opranmzanus O0bpennHeHHBIX Hamwmii mo Bommpocam
o0pa3oBaHus, HAYKH U KyJIBTYPHI, Co3maHHas B 1946 r. 1 00beIUHSIOMAS
ceromHs okoio 200 rocymapcTs.

B Hamm jgHM BOIIpOCaMU OXpaHbI OKPYKAFOIIEH CPe/bl 3aHIUMAIOTCS
Takue MEKAyHApOJHBIC OpraHM3aluy, Kak BceMupHas opraHu3aius
snpaBooxpanenus (BO3), BcemupHas MeTeoposiornyeckas opraHu3aius
(BMO), MexayHapoaHoe areHTcTBO Mo atomHoi sueprun (MAI'ATD),
MesxtyHapOIHBIA COI03 MO OXpaHe MPUPOALI U MPUPOIHBIX PECYpPCOB
(MCOII), wuszBecTHbIi cBoMMH KpacHBIMH KHHUTaMH, B KOTOPBIX
MIEPEYHCIIIOTCS. BUABl PACTEHWH MW JKUBOTHBIX, HAXOISIIHECS O
yrpo3oii ucdesHoBeHms. Kpome Toro, cymectByeT mporpamma OOH 1o
oxpane okpyxaromeii cpenst — FOHEIL B paMkax KOTOPO# MPOBOIATCS
MHOTOJICTHHE TIIeJIeBble MEXKAyHApOIHbIE MOIIPOrPAMMBI, TaKHe, KaK
«ApkTdeckuit copeT», «bantnka XXI Bex» u T.1.

OCMBICIICHHIO HapacTaromiel yrpo3bl BO MHOTOM CITOCOOCTBOBAIA
JICSITEILHOCTD Pumckoro KiIyba ~ —  HENPaBUTEIHCTBEHHOM
MEXK/IyHApOJHON OpraHu3aluy, OOBEAWHUBIICH OKOJIO CTa YYCHBIX,
MPeCTaBUTENCH TOJMUTHYSCKUX U JICJIOBBIX KPYrOB M3 Pa3HbIX CTpPaH.
Orta opranuzaius Oblia OCHOBaHA B 1968 T. HTABSIHCKUM OOIIIECTBEHHBIM
nestenem Aypenno Ileydew, mocTaBUB CBOSH 1I€IbIO  YIITyOJicHHE
IMOHUMaHUsl OCOOCHHOCTEH pa3BUTHs uenoBedecTBa B 3moxy HTP wu
MIpUBIICYCHNE BHUMAaHUS MHUPOBOHW OOIIECTBEHHOCTH K HapacTaroOIIEMy
000CTpeHNIO TIIOO0ATBEHEIX ITPOOJIEM.

A. Tlewuem ®u ero eIUHOMBIIUICHHUKH TPOAHAIM3NPOBAIH
CYIIIECTBOBABIIIME B TO BpeMs OOIIEMHUPOBBIE TEHACHIIWU W MPHIILTA K
BBIBOJTy, YTO TPH COXpPAHEHHH CYIIECTBYIOIIMX TEHIACHIWI HAyIHO-
TEXHUYECKOTO
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pa3BUTUSL M TEMIIOB SKOHOMHYECKOTO POCTa YEJIOBEUSCTBO OXKUIACT
riobanbHas katactpoda yxe B mnepBoit nonoBuHe XXI B. UmenHo B
Joknmanax ~ PuMmckoro — kimyOa — BIEpBbIE  MPO3ByYand  (hakThl,
MTOJTBEP K IABIIINE THOCTBHBIN MyTh Pa3BUTHS 3allaJHOW ITUBIUTH3AINA. B
ATUX JOKJIA/IaxX BIIEpBbIe OBUIO YKa3aHO HA TO, 9TO 3eMIISI HE B COCTOSIHUM
pPa3MeCTHTh HEMPEPHIBHO PACTYIEe HACEIIEHHE U YIOBIETBOPHUTH €ro
TIOCTOSIHHO PACTyIIue IMOTPeOHOCTH, JKENaHWs W TPUXOTH. KIMeHHO
PumMckuii kry® OTMETHII HOBBIM, BCe Oojiee TITyOOKHH PacKONl MEXKITY
CBEpPXPa3BUTHIMH U cllabopa3BUTBHIMU cTpaHaMHu. CEerofHs COOTHOIICHUE
noxonoB 20% wnambOosiee Oorarhix xkurenel mianetsl U 80% Bcex
octanbHbIX coctariser 82,7 : 17,3 = 4,8, UToObl MOAHATH YPOBEHB
s)ku3Hu 80% Hacenenus 10 ypoBHs 20%, P HBIHEIIHUX TEXHOJIOTHIX
MPUIIUIOCH ObI YBEIMYUTH O0BEM MOTPEOJICHHS PECYpPCOB PUMEPHO B 20
pas, a ¢ y4eTtoM rpsayiero k cepenure XXI B. yIBOCHHS YHCICHHOCTH
HaceneHuss — B 40 pa3, 4TO HepealbHO, TaK KaK MPUBEAET K TOJHOMY
WCUEPIIaHUIO OOITBINEH YaCTH MPUPOTHBIX PECYPCOB.

Taxxe BaXHO OTMETHTh, 4TO Ileyuen NOAYEPKHUBAT CUCTEMHBIN
XapakTep TI00AIBHBIX TPOOJIeM, TO, 9TO OHH CYIIECTBYIOT B KOMILIEKCE,
— mnpobnembl meMorpaduu, Oe3paboThia, HETOWCIOIB30BaHHE
COLIMANBHBIX M SKOHOMHYECKHX BO3MOXKHOCTEW oOIiecTBa, Aeduiur u
HEepaIFioHaJIbHOE  yIIpaBJIEHHE pecypcamul, HHQISINSA, OTCYTCTBHE
0€30MacHOCTH ¥ TOHKA BOOPYKCHUM, 3aTPA3HEHHUE CPEIIbl U pa3pylICHHUS
ouochepsl.

Ycwnus, npeAnpuHATHIE KaK MEKIYHAPOIHBIMU OpTaHH3allMsIMH,
TaK ¥ OTACIBHBIMHU JIIOJBMHU, HE mponniu gAapom. M B utone 1972 r. B
CrokronapMe cocTosuiach niepBas MexayHapoaHas koHpepenmus OOH
Mo TpoOJeMaM OKPYXKAIOMICH Cpelpl, IIOCAE KOTOPOM IPOILIN
MHOTOYHCIICHHBIE COBEI[AaHWS Ha YypPOBHE NPABUTENBCTB W HAYIHBIX
opranmzanuii. VIMeHHO Torna Mpo3ByYasio MpefocTepekeHre 00 yrpose
CYIIECTBOBAHMUS, C KOTOPOH Hallla IJIaHETa CTOJIKHYJIACh BIIEPBHIE B CBOCH
ucropun. Kak crmencreme, B 3aKIOYNTENHHOM aKT€ COBEIIAHUS B
XenbpCHHKY TI0 6€30TTaCHOCTH U coTpyaHIYecTBY B EBporre (1975) mHOTO
BHUMaHHUS OBIJIO y/EIEeHO MpoOieMaM OXpaHBbl OKPYXKAIOMIEH cperpl, 1
TJIaBBl TOCYAApPCTB TOATBEPIMIM, YTO 3alllUTa OKPYXKAIOIICH CpeJbl,
OXpaHbl MPHUPOJLI U PAlMOHAIBHOE HCIIOJIE30BAHUE €€ PEeCypCOB —
0JIHA U3 BAXKHEUIIIMX 3a/1a4.

B 1987 r. Bcemupnas xomuccusi OOH mo oxpykaromieil cpene u
pazButuio omyOnukoBaia Joknan «Hame oOmee Oymymiee» Ipembep-
munmcTpa Hopeerun ['.X BpyHaTiann, Bo3riasissiieii paboTy KOMHCCHU.
B nem BmepBbie ObLT yMOTPEeOJEH TEPMHH «YCTOHYMBOE Pa3BHTHEY, MO
KOTOPHIM TIOHUMAJIOCh TaKO€ JIBFDKEHFE BIIEPE, TP KOTOPOM JIOCTHTANIACh
BO3MOYKHOCTh  yJIOBIIETBOPEHHSI TIOTPEOHOCTEH HBIHEITHETO MOKOIECHUS
JrojIeit 0e3 JIIIIEHHST TIOTI00HON BO3MOYKHOCTH OYIYIINX ITOKOJICHHH.

Crnenmyrommii mar 001 caenad B 1992 1. Ha xoHpepennuun OOH mo
OKpY’KaroIel cpese u pa3Butuio B Puo-ae-Kaneiipo. Ona cuurtaeTcs
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BEXOM, OTMEYAIOLIEN CO3HATENbHBIA MOBOPOT HAILEW LMBWIA3ALMM Ha
HOBBII ITyTb PA3BUTHSA, IIPU KOTOPOM 4YEJIOBEK YMEPHUT CBOM 3rOM3M U
nocrapaercss utb B Jany c llpupomoil. bbui mpoaHanu3upoBaHbI
CYIIECTBYIOIINE KOJIOTHIECKHE TPOOIeMbl (MX MBI Ha3bIBAIN BBIIIC).
UemoBe4eCTBO OCO3HATO TIIO0ATBHYIO JKOJIIOTHYECKYIO OIACHOCTh U
yrpo3y CBOeH ruOeny, HeoOXOANMOCTh TTOVUCKA HOBBIX MyTeW BBIXOAA U3
CO3/aBIIEroCs TOJOXeHMs. Pe3ynmbraToM 5SToW KOH(GEPEHIMH CcTaja
KOHIIENIINS YCTOMIMBOTO Pa3BUTHS, T.€. IEPEX0 MUPOBOTO COOOIIECTBA K
Pa3BUTHIO Ha baze AKOJIOTHIECKH I1e71eCO00Pa3HOTO
NPUPOJONONB30BaHUs, 00ECTIEYHBAIOIIETO BBICOKOE KAaueCTBO IKU3HH
JUISL JTIEOJEM LENOT0 pAZla MOKOJICHUM.

Ha stoii xoHdepeHuun Obina npuHsaTa Jeknapanys o OKpyKarouen
cpeae M pasButuMio. B Hell comepxurcs 27  peKOMEHAAIMH,
PacKphIBaIOIIMX CyTh YCTOHYMBOTO pa3BuTHsi. HaszoBem HamOonee
Ba)XHBIC U3 HUX:

* B [IEHTPEe BHUMAaHUS JOJDKHBI HAXOAUTHCS JTFOIN, UMEIOIIIE TIPaBO

Ha 370POBYIO )XKH3Hb B TADMOHHU C TIPUPOIOH;

* ISl MOCTHKEHHUS YCTOMYMBOTO PA3BHTHS 3alllUTa OKPYKaromien
Cpezpl JOIDKHA CTaTh HEOThEMIIEMOH YacThIO ITPOIIecca Pa3BUTHS;

* HEOOXOMVUMBIM  YCJIIOBHEM YCTOWYHMBOTO  Pa3BUTHS  SIBISIETCA
WCKOpEHEHNE HHUIIETHI, YMECHBIICHHE Pa3HUIBI B YPOBHE XU3HU
nrozedt u Oornee MONHOE YAOBIETBOPEHHE MOTpeOHOCTEH Oobleit
YacTH Y€IOBEYECTBA;

* TOCyJapcTBa JIOJDKHBI OCYILECTBIIATH COTPYAHHUYECTBO B JIyXe
r100aIbHOTO MApTHEPCTBA, OCOOYI0 OTBETCTBEHHOCTH MpPU 3TOM
JNOJDKHBI ~ HECTH  Pa3BUTHIE TOCYIapcTBA € Y4YETOM TOTO
BO3/ICHCTBUSI, KOTOPOE OHM OKAa3bIBAIOT HA OKPY)KAIOLIYIO Cpeny,
YPOBHS WX TEXHOJOTHMH # 00beMa (DMHAHCOBBIX PECYPCOB,
HaXOZAIINXCS B UX PACIOPSHKCHUN;

* HEOOXOVIMO OTPAaHWYHUTh W JIMKBHIMPOBATH HECOOTBETCTBYIOIIHES
YCTOWYMBOMY Pa3BUTHIO MOJIENH TIPOM3BOJCTBA W TOTPEONieHNs, a
TaKKe IMPOBOJTUTH COOTBETCTBYIOIIYIO AEMOTpaQUIECKyIO TOIUTHKY;

* CIIEyeT [eNUThCAd 3HAHWSAMH W HOBBIMH TEXHOJOTHSIMH IS
JIOCTMKEHHUST YCTOMYUBOCTH Pa3BUTHS;

* YYacTHE HACEJICHUS B PEUICHUU 3KOJIOTMYECKUX MPOOJIeM JO0KHO
pa3BUBATBCS M TIOOWIPATHCSA, TPEeOyeTcs IIMPOKHA  JOCTYII
HACEJICHUS K DKOJIOTUYCCKON HH(pOopMaIuu;

* B TIpoliecce OXpaHbl OKpyXaromell cpeasl LenecooOpazHo
HCIOJIh30BAHUE JKOHOMUYECKUX HMHCTPYMEHTOB: KTO 3arps3HSCT
OKPYXKAIOIyI0 CpeAy, TOT U JIOJDKGH HECTH (PHHAHCOBYIO
OTBETCTBEHHOCTH 3a 3T0. VIHBIMU ClI0BaMH, HEOOXOIIUM TEPEXO0]T K
[IEHOOOPa30BaHMIO, YYUTHIBAIOIIEMY DKOJIOTHYECKHE KPUTEPHU
(meny ymepba OKpyKaromed cpefae) W CTUMYIHPYIOIIEMY
WCTIONIb30BAaHNE HOBBIX, DKOJOTMYECKH O€30MacHBIX PEecypco- U
JHEProcOEpETaroNMX TEXHOJOTHH B COYCTAHWHM C CHUCTEMOU
HaJIOTOB U IITPadoB;
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* BOWHBI Pa3pyLIUTEIbHO BO3ACUCTBYIOT HA MPOLIECC YCTOMYUBOTO
pa3BUTHSA U TIO3TOMY TPeOYIOT 00CCIICUEHHS 3alUThI OKPYKArOIIEH
CpPEe/Ibl BO BPEMsI BOOPYKCHHBIX KOH(JIMKTOB;

* MHp, pa3BUTHE M COXPAaHEHHE OKPYKaroIle cpeasl B3aMMO3aBHCH

MBI U HEPa3/IeIUMBI.

Koneuno, mepeuncnenHeile TpeOOBaHWs  emle HE  CTalH
00s13aTEIPHBIM  PYKOBOJICTBOM K JEHCTBHIO IS Bcex Jnomeit. Ho
OTIpeJIeTIeHHbIE F3MEHEHHs K JIydlieMy HOSBIINCh. C KaXOBIM TOIOM
YBEIMUYHMBAIOTCS 3aTPaThl HA MPUPOAOOXPAHHBIE MEPOTIPHATHSI, BCe Oomee
BaXHOM CTAHOBHTCSI JKOJIOTHYECKAsl JKCIIEPTHU3a HOBBIX HHXEHEPHBIX
coopyxeHHui. M, KOHeYHO, CTaHOBUTCS Bce Ooilee 00OCHOBaHHBIM C
TOYKH 3PEHHS HAYKU PAIlMOHAIBHOE TIPUPOIOTIONH30BAHHE.

14.7. PaumoHanbHoOe NpMpoaonosib3oBaHne

PanonanbHOE  MPUPOMAONONIL30BAHUE — MPEACTABISAET  COOOM
BO3MOKHOCTD YIIPaBJICHUS MPUPOTHBIMH SKOCUCTEMAaMH C LIEJIbIO:

e obecricueHrss M JajbHEHIIET0  YJIy4YIIEHHS CYIECTBOBAHMS

YeJI0BEYECKOro OOIIEeCTBA;

* MaKCHMAJIbHOT'O HCIIOJIb30BaHUS BCEX HEOOXOMMMBIX ITPUPOIHBIX

PECYPCOB;

* OpEAOTBpAILCHNS, CHIDKCHHS W YHHYTOXXCHUS BO3MOXKHBIX

HEraTUBHBIX TOCIIEACTBUI YEI0BEYECKOMN JeATEIHHOCTH.

BaxnedmyuM  yCIOBHEM  PAIMOHAIBHOIO  MPHPOIOIOJIBL30BAHUS
SIBIIICTCS.  OCYILECTBIICHUE  OXpaHbl  MPUPOIBI —  KOMIUIEKCA
MEpOIPUSTUM, HANpaBICHHBIX HAa PalMOHAIBHOE WCIIOJIb30BaHHUE,
BOCIIPOM3BOJICTBO M COXPAaHCHUE TMPUPOIHBIX PECypcoB 3eMiid U
KOCMHYECKOTO IMPOCTPAHCTBA.

OCHOBHbIe HanpaBrieHUs oOXpaHbl NpUpoAabI U
pauMoHanLHOro NPUPOAONONb30BaHUA

OCHOBHEBIE HaITPaBIICHUS OXPAHBI TPUPOIBL:

* OXpaHa MPHUPOJIBI B TIPOLIECCE €€ UCTONIBb30BaHNS — HE00X0IMMa B
CBS3M C TEM, 4YTO MPHPOJIa M OOIIECTBO EJHWHBI, a 3HAYMWT,
KCIIOJIb30BAaHUE U OXPaHa MPUPOIBI B3aUMOCBSI3aHbI;

* KOMILJICKCHBIM MOIXO0/ K UCIOJIF30BAHUIO TIPUPOJHBIX PECYPCOB —
HX UCTOJB30BAHUE CPA3y B HECKOIBKUX LIEIISX;

* palMOHAJILHBIN MOJX0J K MPUPOJHBIM pecypcaM — OpUCHTAIUs
Ha 0COOCHHOCTH KOHKPETHOTO PErHOHA TIPH WX MCITOJIb30BAHHH;

* DKOJIOTMUECKUH TMOJX0J] — Yy4YeT BCEX B3aUMOCBSI3ed B
JKOCHUCTEMaX KaK TIpH HCHOJB30BAHWH, TaK W TIPH OXpaHe
TIPUPOTHBIX PECYPCOB.
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PanmonanbHOE  WCMONB30BaHWE  TPHPOAHBIX  PECYpCOB U
NPUPOJOOXPAHHBIE MEPONPUATUS CHeUU(PUYHBI U KaXIOro BHUIA
pecypcoB — BOABL, BO3[yXa, 3€MIH, HEAP, PACTUTEIBHOTO U
JKUBOTHOTO MHUpa. Bce OHM CerojHs 3aKpeIuieHbl B COOTBETCTBYIOIIUX
pasienax MeXIyHapOAHOIO IIpaBa M 3aKOHOJATENILCTBAX OTACNIBHBIX
rocynapctB. Tem He MeHee, 3Toro Mayno. HeoOxomumbl Mepbl
BOCIIUTATENILHOTO XapakTepa, YTOOBI KaXIbI YETOBEK OCO3HAI CBOIO
JIMYHYIO OTBETCTBEHHOCTH TIepe]] HOTOMKAMH 33 COCTOSTHHE OCTaBJICHHOM
UM Cpe/Ibl OOUTaHMSL.

PauuoHanbHoOe ucnosnib3oBaHue " OoXpaHa 3emMellb

PanonansHOE MCTIONB30BaHUE W OXpaHa 3eMellb NpeayCMaTpHBaeT,
MPEXJIC BCEro, OXpaHy MOYBBL. B cUCTeMy MEpONpUSTHI 1O €¢ 3alluTe
BXO/ISAT:

* 3aMIUTa TIOYB OT BPO3WH, KOTOpasi TpeOyeT MpOBENCHUS MPABUIIHLHO
BBIOPAHHBIX ArPOTEXHUYECKHX MEPOIPUSTHI (Crocoba oOpaboTKH
3eMeNb), CO3/IaHMs BETPOYCTOMYMBOTO TMOBEPXHOCTHOTO  CJIOA,
CHETO3aIepikKaHus,  JIECOMENHMOPallMM W THAPOTEXHUYECKHX
COOPYKEHUIL;

* OXpaHa T[OYB OT 3acOJICHHS ¥ 3a0ONlauMBaHMs, KOTOpas
nperycMaTpuBacT APCHAX TEPPUTOPHH, CO3JaHHE JIECOIOJIOC TI0
KaHaJIaM U TPEXbIPYCHOU BCIAIIKH 3¢MEJIb;

* 3aIlMTa TMOYB OT 3arpsA3HCHUS OTXOJaMH KUBOTHOBOJICTBA,
yIOOpeHUsIMH, OBITOBBIMH M MPOMBIIUICHHBIMH CTOKAMH U
orxomamu. Jlns  oTOro  TpeOyeTcsl  yCTAHOBKA  OYMCTHBIX
COOPY)XEHHH W pa3yMHOE WCIONb30BaHUE XUMHKATOB TIPH
00paboTKe 1MoYB;

* 3aKpeIUIeHHE 1 OCBOCHHUE MECKOB;

* PEKyJIbTHBAIUS 3¢MEJIh — BOCCTAHOBJICHUE Pa3PYILICHHBIX 3€MEIb.

[MomMuMO TIepeUnCIIEHHBIX MEPOTIPUSATHIA OYEHD BAYKHBIM SIBJISICTCS
TOBBIIICHHE TIOJIOPOJIUSI TIOUBBI, YTO TIPETyCMaTPHBAET BHECCHUE B HEe
yIoOpeHui, TIpeXae BCero, MUHEPAIBHBIX — KaJIHMHHBIX, (GOChHOPHBIX,
A30THBIX YIOOPEHUH, a TakKe MUKPOIIIEMEHTOB.

Jlo HenaBHEro BpeMEHH BHECEHHE YIOOPEHMI MTPOM3BOIAMIOCH «HA
TJTa30K», 9TO YacTo ObI0 HEAP(HEKTUBHBIM, a TaKKe MPHUBOAWIO K
3arpsi3HEHUIO TI0YBBl XUMHUKatamu. [Ipy TakoM Mmojxojie Takxke ObLIO
BO3MOXKHO OTpaBJI€HHE JIFOJIed XHMHKATAMH, COXPAHSBIIMMHCS B
MPOAYKTAX CENLCKOTo X03s1icTBa. CeroHs 036 BHOCHMBIX YI0OPECHUH 1
CPOKM WX BHECCHHUS PACCUMTBHIBAIOTCS HA OCHOBE OWOXMMUYECKOTO
aHaM3a IOYBBI C YYETOM CHEHU(UKU BHIPAIUBACMON KYJIBTYPBHI,
MOTOHBIX U KJIMMATUYECKUX YCJIOBUH u T.m. [lpu 3TOM mpakTHyecKu
UCKITIOYCHO 3arps3HCHHUE OKPYXKAIOIICH CPEebl U OMacHOE HAKOIICHUE
XUMUYECKUX COCIUHEHUI B MNpoAyKiuu. HampoTuB, ontuMaibHOE
KOJIMYECTBO Y0OpPECHUH, BHECEHHOE B HY)KHBIC CPOKH, CITY’KHUT OCHOBOH
BEIpAIIMBAHUS BBICOKOKA4YE€CTBEHHON CEJIbCKOXO3SIICTBEHHOM
npoaykuuu. He ciemyer 3a0b1-
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BaTb, YTO CETrOJHs OoJyiee TPETU HACENIEeHUs 3eMIIM MUTAeTCs 3a CUeT
ypOXKasi, BRIPAlIMBAEMOT0 C MPUMEHEHHEM MHUHEPAITBHBIX YIOOPEHHUH.

PalmoHaNBLHOE MCIONBL3OBaHMe
M OXpaHa Hemp

PanoHansHOE UCIONBH30BAHUE W OXpaHa HEJAp CBS3aHA C TEM, YTO
MUHEpaJIbHBIE PECYpPChl OTHOCATCA K pa3psay wucueprnaeMmbix. Kpome
TOrO0, pa3paboTKa MECTOPOXKICHUIN IOJIC3HBIX HCKOMAEMbIX BIIMSCT Ha
JIpyrue IPHUPOJIHBIE PECYPCHl — IIOYBBI, BOJBL, Jieca U T.J. B arom
HaIpaBJICHUHN AOJIKHBI ITIPOBOJUTLCS CICAYIOIHUE MCPOITPUATHS

* KOMIDIEKCHOE MPUMEHEHHE TOJIE3HBIX MCKOMACMBIX (OOJIBIIMHCTBO
PYA KpOME OCHOBHOTO KOMITOHEHTa COJepXarT Jpyrue IeHHbIC
COCTMHEHMSI, KOTOPBIE HEOOXOIUMO HCIIONB30BaTh);

* TIPaBWIBHO BBIOPAHHBIA CIOCOO TPAHCIOPTHPOBKH M MEPEpabOTKH
CBIPbSI, TAIONIHHA MHHUMAIIBHBIC TOTEPH;

* YTWIM3aNKSA OTXOZOB TPOAYKTOB IepepaboOTKu  (TIpH  ATOM
W3BJICKACTCSI JIOTIONHUTEILHOEC KOJHIECTBO IIEHHBIX KOMIOHECHTOB,
HarpuMep, IBETHBIC METAUIB W3 NUTaKoB. [loMHMO TONTydeHHUS
JIOTIONIHUTENLHOTO ~ CHIPbS.  3TO  MPEAOTBpAIaeT 3arps3HEHUE
OKpY’KaIOIIEH cpepl).

PauuoHanbHoe ncnonb3oBaHue U oxpaHa
BOAHbIX pecypcoB

Kaxk yxe ObUIO OTMEUYEHO BBIIIE, 3arachkl IPECHOW BOJBI, KOTOPAs B
OCHOBHOM HCIIOJIB3YeTCS U OBITOBBIX M IPOMBINUICHHBIX HY)XH, HE
Oesrpannynbl. [loaTOMy 37€Ch  NpeXyCMAaTpUBAIOTCS — CIIEIYIONIHE
MEpOIPHUSATHUS:

* CO3JAaHME 3aMKHYTBIX LWKJIOB, TIO3BOJSIIOLIMX MHOTOKpPATHO
UCTIONIb30BaTh BOJY, HE 3arpsi3HAS MPU 3TOM OKPYKAIOIIYIO Cpezy.
3aMKHYTblE LWKJIbl TO3BOJSIIOT B JECATKM pa3 COKPaTUTh
KOJIMYECTBO BOJIBI, HEOOXOJMMOE ISl IPOMBIIIICHHBIX LIEIEH;
cozganue  3(P(QEeKTHBHBIX  CHCTEM  OYMCTKM  BOIBI,  Kak
NPOMBILIICHHBIX, TaK M OBITOBBIX CTOKOB. CeromHs MpOBOIMTCS
MexaHuueckas (C TOMOMIBI0 (QHIBTPOB), (HU3UKO-XUMHUYECKAS
(xnopupoBaHNE WM O30HUPOBAaHME BOABI) M OHONOTrHMYEcKas
ouncTKa BOJABL. IlepclieKTHBHBIM  HAalpaBIEHHEM CUHTAeTCs
Ouonornyeckas  OYMCTKAa  BOJ,  TpEACTaBISIOmAs  coOoi
paspylieHHe  OpraHMYeCKMX  BEIECTB  MHKPOOPTaHM3MaMu,
COZEP’KAIMMUCS, HaNpHMep, B aKTUBHOM wmie. llomumo 3TOro
OYHCTKAa CTOYHBIX BOJ ITO3BOJISCT MOTYYHUTH IIEHHBIC KOMIIOHCHTHI,
KOTOpPBIE MOXKHO HCIIOJIb30BATh B IPOM3BO/ICTBE;
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* DKOHOMHS BOJBI — M30EKAHUE € TOTePh M3-3a HEHUCIPABHOCTH
TpyO, 00OpyIOBaHMs, a TAKXKE CO37aHKMe HOBOrO 0OOPYIOBaHHMs, KO
TOPOMY TPeOYETCSI MEHBIIIEE KOJMYECTBO BOJIBI SISl OOCITY KHBAHWS.

PauuvoHanbHoe Ucnosb30BaHue U oxXpaHa
BO34YyLWHON cpeAabl

OCHOBHBIMHU HCTOYHUKaAMU 3arps3HCHUA BO3ayXxa ABJIAKOTCA
IIPOMBIIIJICHHAA JACATCIIbHOCTD YEJI0BCKa u ABTOTpaHCIOPT
(coenvHeHUAMHU cepbl, (TOpa, VYIJIEKUCIBIM W yrapHbIM Ta3aMH.
CoxepskaHrde BpEOHBIX BEIIECTB B aTMocdepe OIECHUBACTCS II0
mpenebHo  momycTuMbIM  KoHmeHTpammwsMm  (ITJK),  koTopbie
YCTaHOBJICHBI 3akoHomaTenbHO. it m3bexanus mpesbimenns [1JIK
TpeOyroTCs:

* YCTaHOBKa (PHIHTPOB HAa MPOMBINUICHHBIX TPy0aX, KOTOPBIC HE
TOJBKO TMPEISTCTBYIOT 3arpsS3HEHHIO0 BO3AyXa, HO WM TIO3BOJISIOT
SKOHOMUTH CHIPhE M BO3BpAILATh B TIPOU3BOJICTBO MHOTHE I[CHHBIE
MPOAYKTHI, TOTydeHHBIE TIPH (PHITBTPAIIAH;

* yIydIIIeHHE CYIIECTBYIONMX W BHEIPEHHE HOBBIX TEXHOIOTHHA —
pa3paboTka MEPONPHUITHI 0 MPAaBWIHPHOMY CXXHTAHHWIO TOILIHBA,
Tepexo/l Ha Ta3u(UIMPOBAHHOE IIEHTPAIFHOE OTOIJIEHHE W HOBBIE
MPOM3BOACTBA,  [AIOIIME  MEHBIIEE  KOJHMYECTBO  OTXOOB,
pa3paboTKa 3IIeKTpOMOOHIeH U T.1I.;

* yIyYIlIEeHHE COCTaBa TOIUINBA,

* palMOHANBFHOE pa3MelIeHNe WCTOYHHKOB BPEIHBIX BBIOPOCOB (C
YYETOM PO3bI BETPOB, PACIIONIOKEHHS YKHUJIBIX TIOCTPOCK U T.11.);

* MpaBWJIbHAS IUIAHUPOBKA TOPOJIOB W 3CJCHBIX HACAKICHUA —
JICPEBbSl OUMINAIOT BO3AYX OT B3BCIICHHBIX B HEM JKUIKUX U
TBEPABIX YacTUI] (a3pO30Jici), TMOTJIONIACT BPEAHBIC Ta3bl
Hanpumep, cepHHCTBI Ta3 XOpPOIIO IOTJIOMAETCS TOIOJIEM,
JIUTION, KJICHOM, KOHCKHM KalllTAaHOM; (PEHOJIBI — CHPEHBIO,
IIeTIKOBHUIIEH, Oy3uHOU U T.. Kpome Toro, 3eJeHbIe HaCaKACHUS U
MPaBWIBHO CIUIAHMPOBAHHBIC TMOCTPOWMKK moromarT a0 20%
IIYMOB, KOTOPBIC TAKXKE SIBISIOTCS (haKTOpaMH, 3arps3HIIOIIAMU
OKPYXKAIOIYI0 Cpely, U BBI3BIBAIOT pa3paXCHUEC HEPBHOM
CHCTEMBI, pacCTPOICTBO CiTyXa  T.1.

PaunoHansHoe ncnonb3oBaHue U OoXpaHa
PacTUTEeNnbHOCTHU

CymiecTBOBaHNE KUBOTHBIX M YEIOBEKa HEBO3MOXKHO 0€3 pacTeHuH,
JAIOMUX Kuciopon u mwmry. IloaToMy oxpaHa pacTeHHH SIBISETCS

OHHOI;'I U3 OCHOBHBIX 3aJjad palAOHAJIIBHOI'0 IMPUPOAONOJJIb30BaHUA,
KOTOPOC OCYHICCTBIIACTCA B CICAYIOIINX HAIIPABICHUAX!
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* Oopp0a C JIECHBIMHM TMOXKapaMu — Jieca MPEICTaBISAIOT COOOH
CIIOJKHEHIIHE OKOCUCTCMBI, OKAa3bIBAIOIIMC BJIMAHUC Ha KJIHMMAT,
ynydmatomue ero. Jleca mator 60% OHONOTMYECKM AKTUBHOTO
KHCJIOPOJIa, CIIOCOOCTBYIOT ~COXPAaHCHUIO BOJHBIX PECYPCOB,
MO3TOMY TaK BaXKHO COXPAHSTH JIECa U MPEYMHOXKATh UX;

* 0opn0a ¢ BpeAUTEISAMH U OOJIE3HIMH Jieca;

* 3AIUTHOE JIECOPa3BeICHNE;

* OXpaHa MPUPOIHBIX CEHOKOCOB M MACTOWIIL;

* OXpaHa OTIENBHBIX BHUIIOB PACTeHHWI — O3TOMY CIIOCOOCTBYET
CO3ZIaHME 3allOBEJHUKOB, a TaKXKe 3alpeleHne cOopa pPeaKuX H
HCYE3aA0IIMNX BUJIOB pACTEHUH, 3aHECEHHBIX B KpacHyto KHUTY.

HoBple crocoOpl 3amuThl pacTeHWi, WCIONB3YEMBIX YEJIOBEKOM B

Ka4decTBe MUINM W TPOMBIIUIEHHOTO CBIPhS, — 3TO, MO CYTH Jena,
mpobiemMa yBENMYEHHWS TIPOJOBOIBCTBEHHBIX PECYpCOB, TakK Kak
TPagUINOHHBIE CTIIOCOOBI ee peleHus, CBSI3aHHBIC c

COBEpIIICHCTBOBAHUEM  TEXHOJOTHUHM  TPOM3BOJICTBA W XPaHCHHUS
MPOYKITHH, YK€ UCUCPIIaHBI.

Hawubornee nepcrieKTHBHBIM HANpPaBICHUEM SIBIISIFOTCSI UCCIICIOBAHUS
B 00JIaCTH MOJIEKYJISIpHOH OWOJNOTHH, B pe3yNbTaTe KOTOPHIX CO3JaHBI
HOBBIE CpEICTBA KOHTPOJS 32 Pa3sMHOKEHHEM BpEAMTEeH CEeNbCKOro
XO3HCTBa W TOJyYCHbI IMUTATCIILHBIC BEUICCTBA HOBOTrO Tuma. Eie
HEJIaBHO OCHOBHOC BHHUMAaHHUE YJICISJIOCH TIOUCKY XUMHUYECKUX
COCIMHCHHH JIJI1 YHUYTOKEHHS BPEIHBIX HACEKOMBIX, TIPU 3TOM YUYCHBIC
MUPWJINCh C TEM, 4YTO OTH BEIICCTBA HAPYIIAOT TPUPOTHBIN
Ouosoruueckuii Oananc M 3acopsioT OKpyKarollyto cpeay. Cerogus xe
OCHOBHOC BHHUMAHHUC YJACISICTCS TaKUM Croco0aM KOHTposs (a He
YHUYTOXKCHUSI) 32 BPEAUTEIISIMY, KOTOPBIC HE OMACHBI JUIS MPUPOJIBI TAKE
MpU JUTUTENTbHOM TpuMeHeHUH. C 3TOW IENbI0 aKTUBHO HCHOJIB3YETCS
TCHHAs WH)KESHEPHSL.

Pe3ynbraToM NOMOOHBIX MCCIEIOBAHUI CTalI0 CO3JIAHUE PErYIISTOPOB
pocta (TOPMOHOB) — XWMHYCCKHX COCAMHEHWH, B HEOOJBIINX
KOJTMYECTBAX BIHSIONINX HAa pazMep, BHENIHUI BHA U GopMy pacTeHuit u
KHUBOTHBIX. Tak, HA OCHOBE CHHTE3a TOPMOHA ayKCHHA OBLIO HaJaXKEHO
TIPOU3BOJICTBO TepOUITUIOB. CuHTE3UpOBaHBI TOPMOHBI,
CTUMYJIAPYIOIINE OBICTpOE  pa3BHUTHE IIBETOYHBIX OykeToB
(TnG0eperunH), YCKOPSIONNE MPOpacTaHWe CEMSH M TIPEMSATCTBYIONTHE
TIPOIIECCY CTapeHUS (IIMTOKUHIH).

INockobKy MHOTHE HAceKOMbIE HAHOCST CYIIECTBEHHBIH Bpel
CEJIbCKOMY XO3SHICTBY, OYEHb BAKHBIM HAIPABICHUEM HCCIICIOBAHMI
SBIISICTCS] M3YYCHUE OMOXUMHYECKUX TPOIECCOB, YIPABILIIONIUX POCTOM
HAaCEKOMBIX. JTO TIO3BOJISIET OPTraHW30BaTh OOPHEOY C BPEOUTEISIMH, HE
npuberass K UX TOJHOMY YHHYTOXXCHUIO. YUEHBIMH OBbIIH BBIJICIICHBL,
W3YUYEHBI, & 3aTeM CHUHTE3UPOBAHBI TOPMOHEI, BEHI3BIBAIOIINE 33/ICPKKY B
pPa3BUTHM HACCKOMBIX Ha paHHell craguu. Co3maHHBIE TaKUM 00pa3oM
BEIIIECTBA IIIUPOKO MMPUMEHSIFOTCS Ul YHUUYTOKEHUS JIMYMHOK OJIOX, MyX U
MOCKHUTOB.
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Kpome Toro, ObiIM M3yueHBl BEUIECTBA, KOTOPHIE BHIPAOATHIBAIOTCS
CaMUMH PaCTeHHSMH JJIsI 3alUThl OT HACEKOMBIX, OaKTepHii, TPHOOB U
BUPYCOB, U Ha UX OCHOBE CO3JIAHBI Geujecmed-aHmuuoanmol, Aaxe
OUeHb Mallbleé KOHIEHTPAIlM KOTOPBIX 3aCTaBISIOT  HACEKOMBIX
OTKa3bIBaTbCA OT UK. TakoB, HampuMmep, TMpemapar a3aJupaKkTvH,
MPUMEHSAEMBIA TIPOTHB CapaH4H.

Tarke OBUM WM3YYEHBI (DepOoMOHbI — BBIACIAEMBIE B OPraHWU3Me
HACEKOMBIX BEIECTBA, IMPOBOLMPYIOIINE CIENU(UISCKOE TMOBEACHHE:
CrapuBaHue, TOBEIEHWE TPH OMAaCHOCTH W T.JI. Pe3ympraroM 3THX
MCCIIEIOBAaHUH CTAIO CO3JIaHue CTIEHaIbHBIX JIOBYLIEK ¢ (hepoMoHamH,
KOTOpbIE OBbLIM yCTaHOBJEHHI B Jiecax Hopeeruu u IlIBermu. B Hux
€XKEeroHO TOMNafano OKoMo 4 MIpA. 0co0el JKy4YKOB, MapasuTHPYIOIIUX
Ha KOpPE XBOMHBIX JICPCBHEB.

Co3natoTcsi yYeHBIMH W HOBBIE BHIBI HeCTHUYUOO08 — BEIIECTB,
MPUMEHSIEMBIX JUISl YBEJIMYCHUS TPOU3BOJACTBA MPOJYKTOB MHUTAHUS,
BOJIOKHa W TPOGUIAKTHKH TPOTHUB PACIPOCTPAHEHUS HACEKOMBIMH
Oome3Helt venoBeka W JOMAIHero ckoTa. Cpenn HUX — UHCeKmuyuobl,
TIpUMEHSIEMBIC TSI OOpHOBI ¢ BpenuTeasMu. OHHM TIPEICTaBIISIOT cOO0M
MPUPOJHBIE BEIIECTBA, BO3ACHCTBYIOIIME HA HEPBHYIO CHCTEMY
HaceKoMbIX. [lomydeHs! Takke HOBBIE TePOUTIIHIBI, TIPUMEHSIONIAECS s
0oprOBI ¢ copHsKaMy. EcTh BelecTBa, MPEMSTCTBYIONIME MTPOPACTAHUIO
CeMsIH, M BEIIeCTBa, ONOKMpYIOLHe mpolece (JOTOCHHTE3a Y COPHSKOB. U,

HaKOHEII, CO3JAI0TCs yHeuyuobl — CPEACTBa Uil OOphOBI ¢ OOJNE3HIMU
pacTeHui, BBI3BAHHBIMH TPUOKOBBIMH u OaKTepHATTEHBIMU
MHKPOOPTaHU3MaMH.

Crenyer OTMETHTb, 4TO MPUMEHCHHE MICCTHIIN/IOB

perilaMeHTUPYETCS 3aKOHOMATEILCTBOM MHOTHX CTpaH. MHOTHE JFOIH
CETrOJHs OMACAlOTCs MPUMEHSATh 3TH BelecTBa. Ho ciemyeT MOMHHUTD,
YTO MECTUIUABI OMACHBI TOJBKO TPH WX  HEPAIMOHAIHHOM
UCIOJTb30BAHMK B 3aBBIMICHHBIX [103aX. K COXaJICHHIO, MHOTHE
HECTHIHIBI, TPUMEHSIEMbBIC 10 CHX TI0P, OMACHBI JJIsI 37I0POBbS YEIOBEKA
U OKMBOTHBIX. [l0O9TOMy OJHHM W3 OCHOBHBIX  HAlpaBJICHHI
HCCIICIOBAHMI YUYCHBIX SIBJISICTCS CO3/IaHWE TAKUX CPEACTB OOpBOBI C
BPEAUTEIIMH W OONIE3HSIMH pPACTEHHH, KOTOpbIe OE30MacHbl s
Oouocgeps! 1 YeloBeKa.

PaunoHanbHoe ncnonb3oBaHue U OoXpaHa XXUBOTHbIX

OxpaHa XHMBOTHBIX TECHO CBs3aHa C OXPAHON PACTUTENBHOCTH,
MOYB, BO3AYIIHOW M BOJHOW cpelbl. BhIMHpaHue BUIOB MKUBOTHBIX
O0OyCITOBJIGHO ~ 3arpsi3HEHHUEM  CpeIbl, TPSIMBIM  HCTpeOJICHHEM,
n3MeHeHneM naHmmadTta ¥ T.a1. lloaTomMy s OXpaHBI >KHBOTHBIX
CO3MAFOTCS 3allOBEIHUKY, NUTOMHHUKH MJIS Pa3BEICHUS HCUE3AFOIINX
BUJIOB, YCTAHABIMBAIOTCS HOPMBI OTJIOBA U OTCTpENa U T.I.

Bce nmepeuncriieHHBIE MepBl HYXHO pEIIaTh KaXIbld JICHB,
COBMECTHBIMH YCHJIMSIMH BCEX CTPaH U HApOOB. DTO HEBO3MOXXHO 0e€3
HAy4YHO-
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rO TPEABUACHUS PE3yJIbTaTOB MPUPOIONPEOOPa3yIONICH U COIUATBHOM
JeSITeTbHOCTH YeJIOBeKa, a TakKe 0e3 CO3/IaHMsl HANAKEHHOW CHUCTEMBI
YIIpaBJIEHUs ¥ KOHTPOJIS MIPOBEACHUS TOAOOHBIX MEPOTIPHSITHIA.

Ceromust 04eBHIHO, uTO OHochepa 3eMi — CIOKHEHIIAs CHCTeMa —
HaXOAWTCSA B CHJILHO HEPAaBHOBECHOM COCTOSIHHH. MBI 3HaeM, 4TO W3
TaKUX COCTOSHHH CaMOOPTaHU3YIOIIMECS CHUCTEMBI, K YHCITy KOTOPBIX
MIPUHAUICKAT U Onocdepa, BRIXOAAT CKAYKOM. MBI TOJAXOMUM K TOYKE
Ooudypkamum, 3a KOTOPOHl JeKaT HECKOJBKO BO3MOXKHBIX BapHaHTOB
oymymero. Cpemn HIX — BO3MOYKHOCTB DKOJIOTHUECKOW KaTacTpodbl,
MOJTHOEC WCYEC3HOBEHHWE >KWM3HM Ha 3emiie WIH, T0 KpaiHed wMepe,
CYIIECTBOBAHUE JKU3HH, HO Yke 0e3 demoBedecTBa. Hamboree
OJTarONPHUATHBIM BBIXOJOM M3 JTOW CHTyalu ObUIO OB 0Opa3zoBaHHe
Hoochephl. [IpucyTcTBHe pasyma B CHCTEME, HAXOISIICHCS B CHUTYaIlud
mepexofa, MEHseT OJTy CcuTyamuio. IIpemoTBpaTUTh TepexomHbIi
mporiecc B Onocdepe JenoBeKk He B CHIax, HO €CTh BO3SMOXKHOCTh CBECTH
K MUHAMYMY HJIH COBCEM YCTPaHUTh T€ HeOIaronpusTHbIE (hIyKTyaluy,
KOTOpBIC MOJTAIKUBAIOT HEYCTONUMBYIO CUCTEMY K HEKENATSITbHBIM JIS
YeJIoBeKa BApHaHTaM Mepexoia.

MoykHO cKa3aTh, 9TO B JAHHOW CHUTYallMH YEIIOBEYECTBO IEPIKUT
9K3aMEH Ha pasyMHocTb. OT Hac 3aBHCUT Haule Oynyliee, KakuM OHO
Oyzert, u Oynert im oHo BooOe. J[pyroro mytu HeT. U B cBsI3U ¢ 3THM
BHOBB IEpe]l YUCHBIMH M (PUIOCO()aMU BCTAET BOMPOC O TOM, KAKOBO
MECTO 4YeJIOBEKa B MHUpE, OBbLIO JH ClydaliHbIM ero mnoseieHue. [Ipu
WU3y4CHUU OTUX H JIPYTUX BOMNPOCOB ObLT CHOPMYIMPOBaH TaK
Ha3bIBACMBIN aHTPOITHBINA PUHITHIL,

14.8. AHTPONHBLIN NPUHLUUN B COBPEeMEHHOMN
Hayke

CyLHOCTb aHTPOMHOro NpMHUMNA

B camoM mmpokoMm nijaHe WHTEPECYIOUIMHA YYEHBIX BOIIPOC 3BYUUT
Tak: moyeMy Haula BeenenHas TakoBa, kakoBa oHa ecTb? Kakyro ponb B
CYIIECTBOBaHUM BceneHHoM urpaer nnm JOJKeH UrpaTh denoBek? bonee
CTPOrO JaHHBIM BOMpPOC (QOpMYNUpYyeTcsl MHAue: moyemy (GU3HYecKue
MOCTOSHHBIE — TpaBUTAalMOHHAsA, IlmaHkKa, CKOpOCTb CBeTa, 3apsf
3JIEKTpOHAa M NMPOTOHA — HMMEIOT TakWe, a HE WHbIE 3HAYEHUS, U YTO
ciyumniiock Obl co BeeneHHOH, eciii Obl OHM OKa3aIuCh IPyTUMH?

IIpaBOMEpHOCTH TakoOro BOIIPOCA OMPENENIAETCS TEM, YTO UYHCIICHHBIE
3HaUeHHs1 PU3MYECKUX KOHCTAHT HUKAK HE OOOCHOBAHBI TEOPETUUECKH,
OHU TOJIyYE€HBI SKCIIEPUMEHTAIBHO U HE3aBUCUMO JIPYT OT JpYyTa.
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Heonpenenennast cutyainus ¢ GU3NUSCKHUMHU TOCTOSHHBIMU BbI3BajIa
JKE€JIaHUE TPOBEPUTH, KAKUMH OKaxyTcs Uisi BceneHHol mocnencTBus
W3MEHEHUS 3HAUCHHUU OTHCIBHBIX (PU3MYECKUX KOHCTAHT WMJIM LIEION MX
rpynnsl. 1IpoBeneHHBIN aHAIN3 NPUBEN K OLISJIOMIISIOIIEMY BBIBOAY.
Oxa3ajioch, 4TO JIOCTATOYHO COBCEM HeOObImMX, B mpeaenax 10—30%
OTKJIOHCHMI 3HAYEHU KOHCTAHT B Ty WM JPYTYIO CTOPOHY, M Halia
Bceenennass OkaXeTCs HACTOJIBKO YIPOUIEHHOM CHCTEMOM, 4TO HHU O
KaKOM HallpaBJICHHOM €€ Pa3BUTHH HE CMOXET ObITh U peun. He cmoryT
CYILIECTBOBATh OCHOBHBIC YCTONYMBBIE COCTOSHHSI — SIIpa, aTOMBI,
3BE3/Ibl U TaJJaKTHUKH.

Hanpumep, yBenmuenue mocrosHHol [Inanka Gomee yem Ha 15%
JIMLIAET MPOTOH BO3MOXKHOCTH OOBEAMHSTHCS C HEUTPOHOM, T.€. JleNaeT
HEBO3MOXXHBIM TPOTEKaHHE MEPBUYHOIO HYKJIEOCHHTE3a. TOT Ke
pe3ynbTaT TMONYYUTCS, €CIM YBEIWYUTh Maccy mnpotoHa Ha 30%.
W3meHeHne 3HaueHW JTHX (HU3MYECKUX KOHCTAaHT B MCHBIIYIO
CTOPOHY OTKpPBUIO OBl BO3MOXXHOCTh OOpa30BaHMSI YCTOWYMBOTO spa
refusi, CICICTBUEM Yero sIBUJIOCH Obl BBITOpaHHE BCETO BOJOPOAA Ha
paHHUX  CcTagusx pacimpeHus BceemenHoil. Takum  oOpaszoMm,
NPUXOAUTCS TPHU3HATH, YTO CYIIECTBYIOT OUYCHb Y3KHE «BOPOTa»
MOJIXOJIAIINX 3HAYCHUH (PU3MYECKUX KOHCTAHT, B TPAHHIAX KOTOPBIX
BO3MOYHO CYILIECTBOBAaHUE 3HAKOMOM HaM BceneHHoM.

Ho Ha »TOM «cCiydailiHbIe» COBHAQJCHUS HE 3aKaHYMBAIOTCS.
HamomauM 0 Apyrux Ciy4ailHOCTSIX, ¢ KOTOPBIMH MBI yX€ BCTpPEUaIUCh
BBIIIIE, KOT/1a TOBOPWIIH 00 ABOJIOIUMY BeeneHHoi:

* HEOOJIBINIASE ACHMMETPHUSI MEXKIy BCIIECTBOM U aHTHUBEIECTBOM
MO3BOJIMNA HA paHHEH CcTaguu o0pa3oBaThCsl OapUOHHON
Bcenennoii, 6e3 yero oHa BBIpOIWIACH OBl B (JOTOHHO-JICNTOHHYIO
MyCTHIHIO;

* OCTaHOBKA IEPBUYHOI'O HYKIICOCHHTE3a Ha CTaauu 00pa3oBaHUS

sfiep Trenus, Onaromaps 4YeMy CMOTJIa BO3HUKHYTH BOZIOPOJHO-
renueBas Beenennas;
HAJIMYUE Y A7Ipa YIiepoaa BO30YKIACHHOTO JICKTPOHHOTO YPOBHS
C DHEprueH, mo4YTh TOYHO PaBHOM CYMMAapHOU PHEPruu TpeX saep
TeNUs, OTKPBUIO BO3MOXKHOCTh JUIsI TIPOTEKAHUS 3BE3IHOTO
HyKJIeOocHMHTe3a. B Xxone »toro mpoiiecca o0Opa3oBamuch Bce
3JIEMEHTHI TabuIbl MeHieneeBa, 0oJee TsSKelbie, YeM BOJIOPO.T U
TeJInii;

* PACIONIOKEHUE PHEPTETUUECKUX YPOBHEH Yy siApa KUCIOPOJa OMSTh
K€ CIIy4ailHO OKa3aJloch TaKUM, YTO HE MO3BOJSIET B IpOIEccax
3BE3IHOI0 HYKJIEOCHHTE3a BCEM spaM yIIIEpoja MPEeBPaTUTHCS B
KHUCJIOPOJ, a BEeIb yIIIEPOJ — 3TO OCHOBA OPraHUYECKON XUMUHU U,
CJIeI0BATEIBHO, XKU3HH.

COBOKYITHOCTh MHOTOYHMCIICHHBIX CiTy4daiiHocTel Takoro pona I1. Jleuc
METKO Ha3BaJl «TOHKOM MOJICTpOiikoi» BceeneHHoi.
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Takum 00pa3zoM, HayKa CTOJKHYJach C OOJNBLION rpynmoi (akToB,
pa3zfenbHOE  PacCMOTPEHHME  KOTOPBIX — CO37aeT  BIEYaTIeHHEe O
HEOOBSICHUMBIX CHy‘IafIHI:IX COBIIAZICHUAX, TIpaHUYallMX C YyJ0M.
BeposiTHOCTE  KaKJIOTO TMOJOOHOTO COBMAJICHUS OYCHb Majia, a HUX
COBMECTHOE CYILECTBOBaHHE M BOBCE HEBEpOATHO. Toria BoOJHE
000CHOBaHHOH IMPEACTABIISIETCS] TOCTAHOBKA BOIPOCA O CYIIECTBOBAHUH
MOKa HEMO3HAHHBIX 3aKOHOMEPHOCTEH, CO CIEACTBUSIMH KOTOPBIX MBI
CTOJIKHYJINCh, CIOCOOHBIX OpPraHM30BaTh BcCeNneHHyI0 OmnpeneneHHBIM
obpazom.

Wtak, HaIM4I#e «TOHKOH MOICTPOMKWY, ONPENCICHHBIX (PH3HUUECKUX
3aKOHOB, CBOMCTB JJIEMEHTOB W XapakTepa B3aMMOJECUCTBUM MEXIY
HHUMH OIPEJENIIOT yCTpOHUCTBO Haiel BcenenHoil. B xoje ee pa3BuTus
MOSIBIITUCH CTPYKTYPHBIE DIIEMEHTHI HAPACTAOMIEH CIOXKHOCTH, a Ha
OIHOM W3 DJTallOB pa3BUTHA — HaOMomaTenh (pa3yMHOE CYIIECTBO,
YEJIOBEK),  CHMOCOOHBIM  OOHApYXHUTh  CYIIICCTBOBAHHE  «TOHKOU
MOJICTPOMKID U 33 JyMaThCS O TIOPOIUBIIIHX €€ MPHYNHAX.

YV mabmrogarens, 001aMaroIIero Hamel CHCTEMOW BOCTIPUATHS MUpPa
W Hamedl JIOTUKOW, HEeW30EeKHO BO3HHUKHET BOIIPOC: CIydaitHa JIu
oOHapyKCHHAsT WM «TOHKas TIOJACTpOWKa» BceneHHol, wiM oOHa
TpeorpeesieHa KaKMM-TO TII00aIbHBIM MPOLIECCOM CaMOOPTaHU3aIN?
A 93TO O3HayaeT, YTO BCIUIBIBACT CTapas MpoOJjieMa, BOJHOBABIIIAS
YeJIOBEUSCTBO HAa TMPOTSHKCHUM BCEH €ro CO3HATENIbHOW HWCTOPHUU:
3aHMMAaeM JIU Mbl 0CO00€ MECTO B 3TOM MHUPE WIJIH XKE 3TO TOJIOKEHHE
SIBIISICTCSL  PE3yJIbTATOM CIIydailHOro pa3BuThs. [Ipu3HaHuWE «TOHKOM
MOJICTPOMKI» 3aKOHOMEPHBIM TIPUPOAHBIM SIBJICHUEM TPUBOJIUT K
3aKJIOYEHHI0, YTO C CaMOro Hayaja BO DBcejleHHOW NOTEHLHAaIbHO
3aJI0)KCHO TIOSIBJICHUE «HAOIIIOJATeNs» Ha OINPEICIICHHOM J3Tarne ee
pa3Butus. [IpuHsTHE TAaKOro BBIBOJIA PABHOCWIBHO NPU3HAHUIO
CYIIIECTBOBAHUS y TPHUPOJBI ONMPEACICHHBIX Iieneil. HpIMU clioBamH,
Mbl BHOBb BO3BpalllaeMCsl K TEJICOJIOTU3-MY, OBIBIIEMY OCHOBOW
CpeIHEeBEKOBOTO MUPOBO33peHMsl, a B HoBoe BpeMst 0TOpOIIeHHOMY, KaK
TOT/1a Ka3aJI0Ch, HABCET/A.

B Taxoii cutyarpm ObUT BBIABHHYT M B HACTOSIIEE BPEMSI IIHPOKO
obcyxmaercst aumponuwiii npunyun. B 1970-e TT. ero B IBYX BapHaHTax
(cmabom u cuntbHOM) cpopmMynmpoBan anruiickuil yuensrii b. Kaprep.

CnabbIv aHTPOMHbIA NPUHLMUN

CnaOblii aHTPONHBIA NPHHIMII — TO, YTO MBI IIpe/IonaraeM
HaOmonmate BO BceneHHO#, MOMKHO — YIOBIETBOPATH — YCIOBHSIM,
HEOOXOIMMBIM AJIsl IPUCYTCTBHSI YEIOBEKA B KaueCcTBE HAOIIOJaTeNsl.

10T MPUHOUIT UHTCPHOPECTUPYCTCA TAK, YTO B XOJAC IBOJIIOIUN
Bcenennoii mormm CyHI€CTBOBAaTh CaAMBIC pa3HbIC YCIIOBUA, HO YCJIIOBCK-
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HaOJIrOaTeIh BHIUT MHUDP TOJABKO HA TOM 3Tame, Ha KOTOPOM
PEaTM30BAIUCh YCIIOBHsI, HEOOXOMUMBIE I €ro CyllecTBOBaHus. B
YaCTHOCTH, MJIs1 TOSIBIICHHS dYeJIOBeKa ITOHAZOOMIOCh, YTOOBI B XO7E
pacumpeHus BeliecTBa BceneHHas mpolilia BCE T€ CTaJIUM, O KOTOPBIX
TOBOPHIIOCH BhIIIe. [IOHATHO, YTO YeIOBEK HE MOT HaOIIOmaTh WX, Tak
Kak (pu3udeckue yCIIOBUS TOTAa He oOecIeunBay ero mosieiieHus. Ho, ¢
JIPYTOif CTOPOHBI, BCE 3TU CTAJAUM MOTJIM MPOTEKATh TOJbKO B MHUpE, TJIe
CYIIECTBOBAJa «TOHKAas MOACTpOorKa». IlosToMy caM (akT MOsIBIICHUS
YyeJioBeKa YK€ MpeNolNpeiesisieT TO, YTO OH JIOJDKEH YBUACTh — U
COBPEMEHHYIO0 BceleHHyI0, 1 Halu4he B HEW «TOHKOW MOACTPOUKHY.
Kopoue roBopsi, pa3 4eiaoBek ecTh, TO OH YBUAUT BIIOJIHE ONpeAeICHHBIM
00pa3oM yCTPOCHHBIH MUpP, OO HUYETO JIPYrOro eMy YBHJICTh HE JaHO.

Wrak, cnaOblii aHTPONHBINA NPHUHIUI MPETCHIAYET HAa OOBSICHCHHC
MIPUBWJICTUPOBAHHOCTH TOW KOCMOJIOTHUYECKON SMOXH, B KOTOPYIO MBI
JKUBeM (B KOTOpOH BO BCeIeHHOH CyIIEeCTBYIOT pa3yMHBIC CYIIECTBA).
IlpaBma, oH B KadecTBe YCIOBUSA MPEAIOJaraeT, 4TO IOSBJICHHUE
Pa3yMHBIX CYIIECTB B MPHUHIIMIIE BOZMOXHO B Ty WJIM MHYIO BIIOXY, T.C.
HE TPOTHBOPEYHT 3aKOHAM TPUPOABI M  OOIIeMy XapakKTepy
KOCMOJIOTHUYECKON IBOJIOIIHH.

CWIBHEI aHTPOIHBI TPUHLINII

Boiee cepbesHoe conepikaHHE 3aJ0KEHO B CHJIBHOM aHTPOITHOM
TIPUHITATIE.

CwIbHBIH AHTPONHBIA MpUHIMI — BceeneHnast ToIbKHa OBITh TaKOM,
yToObl B HEW HA HEKOTOPOW CTaJ WK 3BOJIOLNUH MOT CYIIECTBOBATH
HaOJI0IaTeb.

[To cymiecTBy, B HEM HACT peyb O CIyYallHOM WU 3aKOHOMEPHOM
MIPOUCXOXKJCHUM «TOHKOM TmojcTpoiiku» Bcenennoil. [Ipusnanue
3aKOHOMEPHOT0 yCTpolcTBa BceneHHOl Biedyer 3a co0OM mNpu3HAHWE
MPUHLIMIA, OPraHU3YIOLIEro ee. Ecu )Ke CUUTaTh «TOHKYIO MOACTPOUKY»
CIIy4aliHOM, TO MPUXOJUTCA MOCTYJIMPOBATH MHOKECTBEHHOE POKICHHE
BCEJICHHBIX, B KQXJIOW W3 KOTOPBIX CIy4alHBIM O0pa3oM peau3yroTCs
CITy4YaiHbIe 3HAYCHUS (PU3MUYCCKUX TIOCTOSHHBIX, (PU3MYECKHE 3aKOHBI
T.. B Kakoil-To U3 HUX CiIydalHO BO3HUKHET «TOHKasl IMOJCTPOHKay,
oOecrieurBalomias IOSBICHHE HA ONPEACIICHHOM 3Tale pPa3BUTHS
HaOJroIaTe s, U OH YBUAWT BIIOJTHE OJIAar0yCTPOSHHBIN MU, O CITyJaitHOM
BO3HHKHOBEHHUH KOTOPOTO IIEPBOHAYAIIEHO HE OyIeT I0II03pEeBaTh.
WHbIME crtOBaMH, B aHCaMOJIe BCEICHHBIX PEAM3YIOTCS BCE JIOTHICCKU
MPEeNCTaBUMBIE  THUIBI  (U3WYECKOTO  YCTPOWCTBA, a  3HAYMT,
CYIIIECTBOBAHUE XOTSI OBl OJHOTO MHpa C OJarONMPUATHBIM IS
SBOJIIONHH KU3HU U
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pa3syma HaOOpOM MapaMeTPOB CTAHOBUTCS BIOJIHE TPHBUAIbHBIM. Hartre
MOSIBJICHUE B JTIOOOM JJPyTrOM MHpPE UCKITIOUEHO.

I/IHTCpeCHO OTMCTUTh, YTO JaHHas HHTCpHpETAlUA CHJIbHOI'O aH-
TPOMTHOTO TPHUHIIMIIA HANOMWHAET CcNa0blii aHTPOMHBIA TPHHIMI.
JeiicTBUTENBHO, B C1a00OM MPUHIMIE HIET «OTOOP» 3IMOXH M MECTa BO
BcenenHoli, mpuroaHBIX IS )KU3HA. A B CHIIFHOM CITydae U3 aHCamOIIs
MHUPOB «OTOMpAETCsD MOAXOASIIAS AT XKU3HA BeenenHast.

Ecmm MBI TIpH3HAaEM  «TOHKYIO TOJCTPONKY»  HM3HA4YalIbHO
3aJI00)KEHHON BO BcelleHHOM, TO JIMHUA €€ TOCIEAYIOIIEro pa3BUTHS
npeNompesieNieHa, a TMOSBICHWE HAOMoAaTeNss Ha COOTBETCTBYIOLIEM
aTtane — Heu30exHo. M3 atoro cieayer, uto B poauBineiics BeeneHHO
NOTEHIHMANEHO OBIJIO 3al0KeHO ee Oynyliee, a MpoLecC pa3BUTHSA
npuoOpeTaeT IeNeHanpaBicHHbI xapaktep. [losBieHne pazyma He
TOJBKO 3apaHee <«3GaIUIaHUpPOBAaHO», HO M HMEET OIpEeJeIEHHOE
npefHa3HaYeHHEe, KOTOPOe MPOSBUT ceOsi B MOCIENYIOMIEM Ipolecce
pa3BUTHS. OTO —  TENeoJOTHYeCKash WHTEPIpETalys CHIBHOTO
AHTPOITHOTO TPUHIIHIA, BO3POKIAONIAS CTaphle TEOJOTHUECKUE CIIOPHI
0 00XKECTBEHHOM 3aMBICIIE.

PUHANMUCTCKUIM aHTPOMHbIN NPUHLMN

CyiecTByeT (MHAIUCTCKUIA aHTPOIHBIA MPHUHIUI, MPEIUIOKCHHBIN
@. Tumnnepom.

DOUHAIMCTCKUIT AHTPONHBLIA NpuHIMI — BO BceneHHON J0/mKHA
BOZHUKHYTH pazymMHas 00paboTka wHGOpMaIWH, U, pa3 BOSHUKHYB, OHA
HUKOT/Ia HE TTPEKPaTUTCSL.

DTO 0YeHb HEOOBIYHOE T (PU3MKA TpeAcKa3aHne, OCHOBAHHOE Ha
uaee, 9To mpupoae HebespaznmmuHa cynbpba pasyma. B TtakoMm ciydae
MOXHO JOMYCTUTh, YTO CYNIECTBYIOT HEKHE, MOKa HEW3BECTHBIC HaM
NPUPOJIHBIE MEXAHU3MBI, O0ECIICUMBAIOIINE YCIEITHOE TPOXOXKIICHUE
Bcenennoli depe3 Bce KITIOYEBBIE MMYHKTHI DSBONIOIHMH BIUIOTH JIO
obpazoBanus B Hel Co3Hanws. JlaHHBIA TIPHHIIMAIT SBIISETCS emie Oolee
JKECTKUM, YeM CHJIbHBIA aHTPOIHBIN MPUHIMIL. Benb B COOTBETCTBUM C
HUM YCTPOWCTBO BceneHHON I0MmKHO oOecrneynBaTh HEOOXOIMMBIC
YCIIOBHSI HE TOJIBKO JIIsi BOBHUKHOBCHHS KHM3HU U pa3yMa, HO W JJIs UX
BEYHOT'O CYIICCTBOBaHMsS. A BEIb MbI IOMHHM, YTO BCE CYIICCTBYIOIIUE
KOCMOJIOTHUECKUE MOJICIIA TOBOPAT O HEM30SKHOCTU TUOCIH KHU3HU U
pasyMa WM B KOHEYHOH CHHTYJISPHOCTH (3aKpbITas MOJIENb), WIH B
XOJIOJIE TIOYTH ITyCTOTO MPOCTPAHCTBA (OTKPHITAs MOIECIH).

IToka MBI eme ciaumkoM Majno 3HaeM o BceneHHOM, Beab 3eMHas
JKU3Hb — 3TO TOJBKO Majias 4acTh TUTAHTCKOTO Iiesioro. Ho Mbl mMeem
MPaBO CTPOUTH JFOOBIC TOTAJKH, ECIIH OHHU HE MPOTUBOPEYAT MTO3HAH-
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HBIM 3aKOHaM TPUPOJbL. M BIOJHE BO3MOXKHO, €CIIU YCIIOBEUYCCTBO
MPOJIOJIKUT CBOE CYIICCTBOBAHHME, PEIIMB COBPEMEHHBIC TJI00ATLHBIC
pOOJIEMBI, €CJIH €r0 CIOCOOHOCTD MMO3HABAThH CEOST U OKPYKAOLIHIA MUD
COXPAHHTCS, TO OIHOW W3 TJABHBIX 337ad OyIyIIero HAyYHOTO TMOWCKa
CTaHET OCO3HAHUE CBOETO MpEeAHAa3HAYECHUsI BO BeeneHHoM.

INutepatypa Ans caMocToATENLHOrO U3y4YeHUst

1. Aumponnbiii TPUHIIAI B CTPYKTYPE HAYYHOUN KapTHUHBI MUpPa
(ucropus u coBpeMeHHOCTB). JI., 1989,
2. Bepesicroni C.A., Pomanos B.B., Ceoos FO.H. Dxonorus. Teepb, 1993.
3. Bepraockuii B.M. ®unocodekre Mbican HaTypaiaucta. M., 1988.
4. Bepraocxuii B.M. Xumudeckoe cTpoeHue ouocdepsl 3eMitu u ee
oKpykeHue. M., 1987.
5. T'upenok @M. Dxonorus, HuBHIN3aIms, Hoochepa. M., 1987.
6. esuc I1. Cryqaitnas Becenennas. M., 1985.
7. Kasznauees B.I1. Yuenune B.W. BepHaackoro o 6uochepe u
Hooc(epe. HoBocubupck, 1989.
8. Komos C.B. BeegeHue B 3KOJIOTHIO. J{ecAITh 00IIeI0CTYITHBIX
neknuii. ExarepunOypr, 2001.
9. Moucees H.H. Yenosek u HOOChepa. M., 1990.
10. Paokesuu B.A. Dxonorus. MuHck, 1997.
11. ¥pcyn A.JL., Ypcyn T.A. SBomorus, kocMoc, denoBek. Kummiaes, 1986.
12. Yuowcesckuil A.JI. 3eMHOE X0 COIHEUHBIX OYpb. M., 1973.
13. Yuorcesckuii A.J1. Kocmuueckuii mymnbce xu3au. M., 1995.



3aknrovyeHue

CopmepkaHre Halled pPa0OThl IOKA3bIBaCT, YTO ECTECTBO3HAHME
MIPEACTAaBIsET COOOM BechMa pa3BETBICHHYHO O0JACTh HAYYHOrO 3HAHMS,
3aTParvBaroIIero MMPOKUM CIEKTP BOIMPOCOB O CaMbIX Pa3HBIX ACIEKTaX
JKU3HENEITEIbHOCTA  MpHUpomsl.  Ilpupoma kKak — OOBEKT — M3YUCHUS
€CTECTBO3HAHUS CIIOKHA M MHOrooOpasHa B CBOMX THPOSBICHHSAX: OHA
HCIIPCPBIBHO HM3MCHACTCA MW HAXOAUTCA B IIOCTOSAHHOM  JIBOKCHHH.
COOTBETCTBEHHO 3TO MHOIOOOpa3We HAILIO CBOE OTPLKCHUE B OOJIBIIIOM
KOJTMUCCTBE KOHIICTIIIMH, TOCBSIICHHBIX MPAKTHYSCKH BCEM IIPHPOIHBIM
mpoleccaM U SBJICHHMAM. BHHMaTebHOC WX M3YYCHHE IOKa3bIBACT, UTO
Bceenennas peryaspHa W mpeicka3zyeMa; Marepusi COCTOUT W3 aTOMOB U
3JIEMEHTApHBIX YACTHII, CBOMCTBA MAaTCPHAILHBIX 00BEKTOB 3aBUCAT OT TOTO,
KaKk{e aToMbl BXOAAT B MX COCTAaB M KaK OHHM TaM PACIIOJIO)KECHBI; aTOMBI
COCTOSIT U3 KBapKOB M JICTITOHOB; 3BE3/IbI POXKAAIOTCS U YMHPAIOT, KaK U BCE
OCTaILHOE B MUpPE; BceneHHast BO3HUKIIA B TAJICKOM TIPOIIIIOM U C TEX TIOp
OHA pacCIIUPSETCs; BCE JKUBOE COCTOMT M3 KIETOK, a BCE OpPraHU3MbI
MOSBUIICH B PE3YyJIbTaTe SCTECTBEHHOIO OTOOpPA; MPUPOAHBIC MPOLECCHI Ha
3emiie MPOUCXOIAT IUKJIAMH; HAa €€ MOBEPXHOCTH IOCTOSHHO IPOMCXOIST
M3MEHEHHS M HET HUYEero BEYHOro U JIp. B 11e710M MUp OIHOBPEMEHHO €IMH
W YIUBUTEIILHO MHOTOOOpa3eH, OH BeueH M OeCKOHEUYEH B OecpecTaHHOM
IPOLIECCE B3aUMOIIPEBPAILICHHS OHMX CUCTEM B APYTHUE, IIPH 3TOM KaXKIas
€ro 4aCTh OTHOCHUTEIBHO CaMOCTOSITE/IbHA, OyIy4yn HEeH30€KHO 3aBUCHMOM
OT OOIIIMX 3aKOHOB OBITHSL.

B T0 ke Bpems oOlee COCTOSIHHWE 3HAHUN O MUpE JIOTHUHO BEAET K
BBIBOAY, YTO OH €Ill¢ JajeKO HE IMO3HaH. MHOIMe SBICHHUS MPUPOILI HE
MOJYYMIM HAYYHOIO OOBSCHEHHS M II03TOMY HOCST —3arafOuHbIi,
TaWHCTBEHHBIM Xapakrep. Tak, HalpuMep, He HUCCISIOBAHBI B JOCTATOYHON
Mepe OCHOBHBIE 000JI0UKM 3eMid: ruapocdepa, atmocdepa u ymrocdepa.
OTO BIIOJHE €CTECTBEHHO, TaK KaK ObUI0 OBl HAaWMBHO IIOJIararh, 4TO
€CTECTBO3HAHME MOXKET PEIIMTh BCE MpoOjIeMbl Mo3HaHMS. B cBoeM
COBPEMEHHOM COCTOSIHUM OHO OOpa3HO TPEACTAaBISCT HE3aBEPILCHHOE,
HEJIOCTPOCHHOE 371aHKE, B KOTOPOM BCE HETO3HAHHOE OYJIET UCCIIEI0BAHO U
00bsiCHEHO B OyIyIlleM, KOra JyIsi 3TOrO CIIOXKATCS COOTBETCTBYIOIIHE
npeAnockuiki. Ho ¥ B 3TOM citydae mporiecc Mo3HAHUS HE OCTAHOBHTCH,
MOCKOJIBKY Ha CMEHY OJHMM HETIO3HAHHBIM BOIIPOCAM MPHIYT IpYyrHe, He
MEHEe HHTCpeCHBbIE W 3araJiouHble, BeOb MpUPOJa Oe3rpaHHyYHA U
OecKOHEYHa.
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Bonpochbl K 3Kk3aMeHy (3a4yeTy) no
Kypcy «KoHuenuuu
COBpPEMEHHOro eCTeCTBO3HaHUA»

1. Hayka kak yacTh KynbTypbl. CHIUEHTH3M U aHTUCIIUCHTH3M.
2. EcrecTBO3HaHKE, €T0 CTPYKTYpa M OTJIMYHS OT T'YMaHUTAPHOTO 3HAHUSI.
3. ®opMbl HAYYHOTO TIO3HAHUSI.
4. MeTo/1bl HAyYHOTO TIO3HAHUSI.
5. HayuHas kapTHHa MUpa U €€ COJepIKaHueE.
6. CHCTEeMHBII TOJIX0/1 B COBPEMEHHOM €CTECTBO3HAHHUU.
7. ITonsarue «pu3nyecKas KapTHHA MHPay U €ro COAEPKaHuE.
8. Mexanmueckas KapTHHa MHpa.
9. DneKkTpoMarHUTHas KapTHHA MHPA.
10. KBanTOBO-TI0/1€Bast KAPTHHA MHUPA.
11. CTpykTypHBIC YPOBHH OpraHu3alu MaTepuu. [[OHSITHS MUKPO-, MaKpoO-
1 MeTaMupa.
12. ®u3nka MEKpOMUPA: dJICMEHTapHBIC YACTHUIIBI M MX CBOMCTBA.
13. Kimaccudukanus 3JieMeHTapHbIX YacTHII. Teoprs KBapKOB.
14. ®usnueckoe B3aUMOIENCTBHE U €TI0 THIIBI.
15. Kocmonornueckue moaenu BeereHHOIA.
16. Teopus bonbiioro B3phIBa.
17.CTpykTypHast caMOOpraHu3anysi BCeleHHOH: pPOKICHHE M SBOJIFOIHS
TUTaHET, 3BE3/I, TAJTAaKTHK.
18. 3emurst kak mtaneta COIHEYHOM CUCTEMBI: €€ CTPOCHHE U Teoc(ephl.
19. Buosorus kak Hayka, CTPYKTypa OHOJIOTHUECKOTO 3HAHMS.
20.MoeKyIIpHO-TeHETHICCKHI YPOBEHD JKHU3HU.
21.0OHTOTCHETHYECKHI YPOBEHD KH3HU.
22. TonynsAIMOHHO-0MOIICHOTHYCCKUI YPOBCHB JKH3HU.
23. KoHIIETIIIUY POUCXOKIACHUS U CYIITHOCTH KU3HHU.
24. CtanoBjeHue uaeu passutus B Ouosornu. Konnemmu pa3sutus JK.b.
Jlamapka u XK.JI. KroBbe.
25.9BomonnonHas Teopus Y. JlapBuHa v aHTUAAPBUHU3M.
26.OCHOBBI TCHETHKH.
27.CuHTeTHYeCKast TEOPUSI SBOJIIOLIUY.
28.OCHOBHBIE TEOPUHU AHTPOTIOTCHE3A.
29.CoBpeMeHHas HayKa O YeJIOBEYECKOW TICUXUKE U CO3HAHUH.
30.3m0poBbe YeI0BeKa, €ro padoTOCIIOCOOHOCTh M TBOPUYECTBO.
31.buoaTuKa: CyIHOCTh U OCHOBHBIE MTPOOIEMBI.
32.Buocdepa, yeaoBek, KOCMOC.
33. Konnenmuus Hoochepsl B.H. Bepuajackoro.
34. OCHOBBI YKOJIOTHIH.
35.[IpupoaHbie pecypehl U UX UCIIOIb30BaHUE YETTOBEKOM.

36.0xpaHa OKpy»Kalolield cpelbl U PalUuOHAIbHOE MPUPOAONOIb30BAHUE.



moccapumn

A

ABUOI'EHE3 — Teopus BO3HHUKHOBEHHS *KUBBIX OPraHU3MOB U3
BEIIECTB HEOPTAaHMUYECKOW MTPHUPOIBL.

ABUOTHUYECKUNE ®AKTOPHI CPEJIbI - cOBOKYITHOCTH yCITOBHIA
(xuMu9ecKnX, (PU3MUECKUX, KOCMHYECKHX, T'€0J0Tro-TeorpaduaecKux,
KITUMAaTHYeCKUX © [p.) HEOPTaHWYeCKOW Cpenbl, BIMAONMX Ha
OpPTaHW3MBEI.

ABCTPATMPOBAHUE — crioco6 o0pa3oBaHus HAYIHBIX ITOHITHI;
MBICIICHHOE OTBJICUEHUE OT BCEX CBOWCTB, CBSI3€il W OTHOILICHUI
M3y4aeMoro 00beKTa, KOTOpBIE MPEACTABIAIOTCS HaM
HECYIIECCTBCHHBIMHU IS JTAHHON TEOpUH.

ABTOKATAJIN3 — siBnenue, npyu KOTOPOM MPOAYKTHI XUMHUYECKOM
peakIMy BBICTYNAIOT B KAueCTBE KaTalM3aTOPOB, YCKOPSIOIINX
JanpHeIee NpoTeKaHne peaklny.

ABTOTPO®bBI — opranusmbl, OCYIICCTBIAIONIME THUTaHUE
ITOCPEICTBOM (hOTOCHHTE3A.
AJIAIITAIIMA — mpucriocobneHre  (QYHKOIUH W CTPOCHHSA

OPTaHI3MOB K yCIIOBHSM CYII[ECTBOBAHUS.

AJIPOHbI — o6miee Ha3BaHME DIIEMEHTAPHBIX YaCTHII, COCTOSIIIHX
13 KBapKOB M YYACTBYIOIIMX B CHIIFHOM B3aHMOICHCTBHN.

AKKIIMMATU3ALINS — npucniocoOieHne KUBBIX OPTaHU3MOB K
M3MEHHBIITUMCS Te0rpayiIecKuM YCIOBHSM CYIIIECTBOBAHHAL.

AKKPEILIMSI — caunanue dYacTHUEK BellecTBA BO Bce Oolee
KpYITHBIE Tella TPU X MaJCHUH Ha KOCMHYECKOE TEJIO U3 OKPYXKAIOIIEro
MPOCTPAHCTRA.

AKCHMOMA — wucxomHoe TIOJOXKEHHE KaKOH-THOO TEeopHH,
JIeKAIee B OCHOBE JIOKA3aTeIbCTB JAPYTHX MOJIOKECHUHN 3TOW TEOpHH, B
mpejesiax KOTOpor OHO IPUHUMAETCS 0€3 JJ0Ka3aTeNIbCTB.

AJIXUMHUSA — B Cpeanue Beka TallHOE 3HaHHE O BCEOOIIEM
MPEBpAIlIEHUH BEUIECTB M DJIEMEHTOB; IMOWCK (PIIOCOPCKOTO KaMHS,
MIPEBPAIIAIONIETO TIPOCTHIE METAIBl B 30J0TO M cepebpo, a Takxke
JAFOIIETO €TO BIAEINBITy BEUHYIO KH3Hb M MOJIOJIOCTD.

AMMWHOKUCIIOTBI — «kiacc oOpraHUYecKUX COCJIUHEHUH,
WTPAIOMKX OOJBIIYI0 POJb B JKU3HH OPTaHW3MOB; OCHOBHOW 3JIEMEHT
JUTSL TIOCTPOEHWS PACTUTENBHBIX U )KHBOTHBIX OEITKOB.
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AM®OBOJIN3M — mnpotiecc obpa3oBaHHs B X0Je KaTaboiIH3Ma
MEJIKMX MOJIEKYJI, KOTOpbIe 3aTeM NPHUHUMAIOT Y4acTHe B CTPOUTEIHCTBE
00J1ee CI0KHBIX MOJICKYIL.

AHABOJIM3M (ACCUMWJISILIUS) - pa3BeTBiicHHas cHcTEMa
MIPOIIECCOB OMOCHHTE3a CIOXKHBIX MOJIEKYIL.

AHAJIN3 — MeTos HaydIHOTO TIO3HAHUS, MBICJICHHOE WITH PealbHOE
pacuiieHeHHe TIpeIMETa Ha COCTABIISIOIIME €r0 YacTH M WX pa3ieibHOe
W3y4YeHHeE.

AHAJIOI'MSI — wmeTon HaydyHOTO IIO3HAHWSA, TEPEHOC 3HAHWS,
MONyYEHHOTO TIPH PACCMOTPEHHHM KaKOTO-THOO OJHOTO OOBeKTa, Ha
JIpyroil, MeHee M3yYCeHHbIH, HO CXOXHMM C TIEPBBIM 110 KaKUM-TO
CYIIIECTBEHHBIM CBOMCTBaM OOBEKT.

AHADPOBbI — opranu3mel, XHBYIIAE B OTCYTCTBHE CBOOOIHOTO
Kuciopoaa (MHOTHE OaKTepHH, HEKOTOPHIE YEPBH, MOJITIOCKH ).

AHW3O0TPOIINSA — HEOTHOPOTHOCTH CTPYKTYPHI BEIIECTBEHHBIX
TeJI, UX CIIOCOOHOCTH PACIHICTUIATHCS B OHOM HAIPaBICHHUH JIYUIIE, YeM
B JIPYTHUX.

AHHUT'MIIALIMA — npeBpaliieHne 4acTHIl U aHTHYacTHUI] IIpU UX
CTOJIKHOBEHUH B (DOTOHBI M ME30HBI OOJNBIIMX PHEPrHH; MpeBpalleHHe
BEIIECTBA B U3ITyUEHHE.

AHTHUBUO3 — dopma B3aMMOOTHOIIEHUH OPraHU3MOB, TIPH
KOTOpBIX 00€ B3aMMOJCHCTBYIONIME MNOMYJSMH WIH OJHA M3 HHUX
UCTIBITBIBAET ~ OTPUIIATEJIBHOE BIUSHHUE; TposBiIsieTcss B (opme
XHIIHAYECTBA, Mapa3suTH3Ma U KOHKYPEHIIHH.

AHTUCHUEHTU3M — uaeonorus, MUPOBO33PEHHUE, CUUTAIOIICE
HayKy BpeHOM U OIAaCHOMH, BelylieH K TnOen 4eoBevecTBa.

AHTUYACTHUILIbI — snemeHTapHBIC YacTHUIIBI, BO BCEM MOI00HBIC
OOBIYHBIM ~ 4YACTUIaM, HO HMEIOIIME MPOTHUBOIOJIOXKHBIA  3HAaK
ANEKTPUIECKOTO 3apsifa U MAarHUTHOTO MOMEHTA.

AHTPOIIOJIOTUSI — of0mee y4yeHWEe O TIPOUCXOKICHUH W
SBOJIFOIIMM YEJIOBEKa, OOpa30BaHUM YEJIOBEYECKHX pac M BapHaIHIX
(hPM3UIECKOTO CTPOCHUS YETIOBEKA.

AHTPOIIOLEHTPU3M — MupoB033peHHE, COTIACHO KOTOPOMY
YeNOBeK eCTh IIeHTp BceeneHHoW 1 KOHEYHas 1Ie7Th BCETO MUPO3/IaHusI.

APTYMEHT — normdeckwidi IOBOA, CIIY)KaIlllMii OCHOBaHHEM
JIOKa3aTeThCTRA.
APEAJI — o0macTh pacmpocTpaHEHHS Ha 3€MHOH ITOBEPXHOCTH

KaKOTO-THOO SBIIEHUS, BHUAOB PACTEHWH WJIM >KABOTHBIX, ITOJIE3HBIX
WCKOTIAeMBIX U T.TI.
ACUMMETPUS — cocrosiHre OTCYTCTBUS CHMMETPHH.
ACUMIITOTUYECKASA CBOBOJA — CBOWCTBO KBapKOB,
KOTOpOE€ MPOSBIAETCS Ha MajbIX PAacCTOSHMSX, KOTZa OHH IEpecTaroT
BJIMATH APYT Ha JIpyTra U BEAYT ce0sl Kak CBOOOTHBIC YACTUIIBI.
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ACTIEKT — Touka 3peHwusi, ¢ KOTOPOM pacCMaTpUBAETCs MPEAMET,
SIBIIEHUE, TTOHSTHE.

ACTEHOC®EPA — HWXHA1 4acTb BEpXHEH  MaHTUY;
MOACTHIIAIONIMK BEPXHIOID MAHTHIO W JHTOC(epy CIIOH; pacrmoiaraercs
Ha TyouHe okoyio 100 kM moja MaTepukamMu U OKojio 50 KM TOJ| JTHOM
OKeaHa; B €€ TIpefenax JiekaT oOdaru TMHTaHUS BYJKaHOB U
OCYIIIECTBIACTCS TIepeMeIIeHNe IOJKOPKOBBIX Macc, SBIISIOIIEeCs
MIPUIMHON TEKTOHHYECKHX TTPOIIECCOB.

ACTPOHOMMUYECKAS EJUHUIIA - cpemHee pacCTOSHHE OT
3emmu mo CoiHia, mpuHATOE 32 150 MITH. KM.

ATABU3M — mosBIeHHE Y B3pPOCIBIX OPraHU3MOB CBOWCTB H
MIPU3HAKOB, XAPAKTEPHBIX IS MX NAIEKHX IPEIKOB; 0KA3aTEIbCTBO
SBOJIIOIIUH OPTAaHNYECKOTO MHPA.

ATMOCOEPA — ra3oo0pa3zHas o0onouka 3eMim W JPYyTUX
HeOecHBIX Ten (raHeT, CoTHIIA U 3BE3.).

ATOM — wMenpuaiimass HemenuMas 4YacTHWIAa BemecTBa (B
KJIACCHYECKOM  TIOHUMaHHWH); CJIOKHAas  KBAaHTOBO-MEXaHHYECKas
CHUCTEMa, COCTOSIIAs W3 TIOJIOKUTENFHO 3apsDKEHHOTO  sfpa U
OTPULIATETHHO 3apsHKEHHBIX 3JIEKTPOHOB (B COBPEMEHHOM OHUMAaHUH).

ATOMMU3M — Touka 3peHusi, B COOTBETCTBUHU C KOTOPOH BECH MU,
BKJIIOYasl 4eJIOBEKa, MOHMMAETCs KaK COBOKYIHOCTb OIPOMHOIO 4HCNa
HEJETUMBIX YaCTHI] — aTOMOB.

ADDEKT — KpaTKkoBpeMEHHOE, CHIBHO M OypHO NpoTeKaroliee
SMOILIMOHANIBHOE MEPEeKUBAHUE; B 3TO BpEMs YEIOBEK HE CHOCOOEH
MIPUCITYIINBATECA K TOJIOCY pa3yMa U JEWCTBYET TOJBKO IMOJ BIMSHUEM
3MOLUH.

ADPOBbI — opranusmsl, KOTOPBIE MOTYT CYIIECTBOBaTh TOJIBKO
MPY HATMYUH CBOOOIHOTO MOJIEKYIISIPHOTO KHCJIOPOAA.

b

BAKTEPUM — rpynma MHKPOCKONMMYECKHX, MPEUMYIIECTBCHHO
OJTHOKJIETOYHBIX OPTaHM3MOB, OOJIAIAOIINX KIETOYHOW CTEHKOW, HO HE
MMEFOINX 0(pOPMIIEHHOTO SIIpa U PA3MHOXKAIOIITIXCS IETICHUEM.

BAPUOHbBI — «Tspkenble» 3JIeMEHTapHBIE YaCTHIIBI-aIpOHBI C
Maccoii 0oJiee THICSYHM MacC IEKTPOHA M MTOTYIIETBIM CITMHOM.
BMUHAPHbBIMM — 1BOIHOH, COCTOAITMM W3 IBYX YacTew,

KOMIIOHEHTOB U T.1.
BUHOKYJIAAPHOE 3PEHUE — 3penwue, ocymiecTBiIseMoe IBYMS
IJ1a3aMy; JaeT BO3MOXKHOCTb BUJETh MUP OOBEMHO.
BUOI'EHE3 — koHuemnuus, yTBep>KIaromas, 4To Mexay >KUBOW U
HEXMBOW MaTepHel JISKUT HETIPEO0NMast TIperpasa, a CleAoBaTelbHoO,
BCE )KMBOE MOXET NMPOUCXOAUTH TOJIBKO OT KUBOTO.
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BUOTEHHBI — NPOUCXOJAIIMNA OT >KUBOTO OpraHM3Ma,
CBSI3aHHBIN C HUM.

BUOI'EOXMMUS  —  pa3menr  TEOXHMHH,  W3yYaIOUTHI
TFCOXUMHUYECKUE MPOIIECCHI, MPOUCXOMAIINE B OMOc(epe NpU ydacTHd
JKUBBIX OPraHU3MOB,

BUOI'EOLHEHO3 (BKOCHUCTEMA) - B3auM000yCIIOBICHHBIN
KOMIUIEKC JKHMBBIX M a0WMOTHYECKUX (HEXKUBBIX) KOMIIOHCHTOB,
CBSI3aHHBIX MEXIY COO0M 0OMEHOM BEIIECTBA U SHEPTHUHU.

BUOMACCA — o61as Macca oco0eil 0IHOro BHa, TPYIIbI BUIOB
WIA coo0IecTBa B IEJIOM Ha EIUHHUIYy ITOBEPXHOCTH WM O0beMa
MeCTOOOUTaHMSI.

BUOTHUYECKUNE ®AKTOPBI CPEJIbI - COBOKYTHOCTH BIIHSHUM,
OKa3bIBAEMBIX Ha OPTaHU3MBI JKU3HEIESTENbHOCTHIO IPYTHX OPraHU3MOB.

BUOLIEHO3 — coo00IIecTBO OpraHu3MOB pa3HBIX BHJIOB,
HACEISIOMNX OMNpEAETIeHHYI0 TEPPUTOPHIO C 0Oojee WM MeHee
OJTHOPOJHBIMHU YCIIOBHUSIMHU.

BUOCDOEPA — o0macTh pacmpocTpaHEHHsS JKH3HH Ha 3emiie;
COBOKYITHOCTh JKMUBBIX OPTaHW3MOB IUIAaHETHI W TIPOCTPAHCTBA, B
KOTOPOM OHH OOHMTAIOT U KOTOPOE OHHU Ipeodpasyror. CocTas, CTPYKTypa
W DJHeprernka Owocdepsl ONPENeNsIoTCS ACATETHHOCTHIO0  YKUBBIX
opranmMoB. Bxiodaer B ce0s HaceleHHYI0 OpraHM3MaMH BEPXHIOIO
9acTh JIUTOC(Eepsl, THAPOCHEPY M HIDKHIOI YacTh aTMOC(HEpPHI.

BUOC®EPOILIEHTPU3M — HOBBIi THI  MHPOBO33PCHUS,
CTaBSIIIIMHA WHTEPEChl YCIIOBEKA M YEJIOBEUCCTBA B 3aBHCHUMOCTH OT
MOTpeOHOCTE! BCel MIaHEeThI U BCETO )KMBOTO Ha HEH.

BMOOTHUKA — cucrema HOBBIX 3THYECKHMX CTaHIApTOB B cdepe
SKCIEPUMEHTAILHON W TCOPETUYECKOW NEATCIBHOCTH, OHOJIOTUM U
MEIUIIUHE, a TaKXe MpPU TNPAKTHYSCKOM TPUMECHEHHH pPE3YJIbTaTOB
JAHHBIX HWCCIICJIOBAHUMN; M3MEHCHUE TPAIWIMOHHBIX HOPM MOpPalK U
3TUYECKUX MPUHIUNOB noA Biaussauem HTP.

BUOYPKALIMA — pa3BeTBieHHe, pa3BOEHHE B TPAEKTOPUU
JBIDKCHUS. CUCTEMbl B  ONpEICICHHON TOYKE; TOYKAa BBIOOpA
JaNbHEHIIEr0 MyTH Pa3BUTHS CUCTEMBL.

BJIM3KOAENCTBUE — 1) nepeaaya ¢uzryeckoro
B3aUMOJICHCTBUS TIOJEM OT TOYKH K TOYKE, ¢ KOHCUYHOW CKOPOCTHIO
(BapmanT M. @apanes); 2) mepemaada B3aMMOICHCTBHS Ka)JIOTO THIIA
COOCTBEHHBIM TIOJIEM CO CKOpPOCTBIO, HE TPEBBIIIAIONIEH CKOPOCTH
CBeTa B BaKyyMe (COBPEMEHHBIHN TPHUHITAIT OTM3KOACHCTBH).

BO30OHbI — snemeHTapHBIC YaCTHITHI C IIETIOYUCICHHBIM CIITHOM, B
KOHEYHOM TIpeJieTie SIBIISIOUINECs BOJTHAMU, TIOJISIMH.

BOJIE3BHb — mHapymieHre ONTUMAIBLHOTO TICHXOCOMATHIECKOTO
COCTOSIHHS.
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B

BAKYYM — peanbHas (u3uyeckass CHCTeMa, MPOCTPAHCTBO, B
KOTOPOM OTCYTCTBYIOT pEalIbHBIC YACTHUIIl W BBIMOIHSCTCS YCIOBHUE
MUHHMMYyMa IJIOTHOCTH HEPTUU B IAHHOM 00BbEME.

BAJIEHTHOCTb — cmocoOHOCTP atomMa K  00pa3oBaHHUIO
XHMHYECKHX CBS3€H; KOJMYSCTBEHHOM MEPOM BaJICHTHOCTH HPHHSITO
CUMTAaTh CYMMapHOE€ YHCJO HECHAPEHHBIX AIEKTPOHOB, HEMOAEIECHHBIX
QNIIEKTPOHHBIX TAp W BaKaHTHBIX OpOWTalNell, YyJYacTBYIOIINX B
00pa30BaHMM XUMHUYECKHX CBA3EH.

BEPOSTHOCTHbBIM AETEPMHWHU3M - Gonee riybokas ¢opma
JIETEPMUHU3MA, YUUTHIBAIOIIASl CYIIIECTBOBAHUE CIyYalHBIX MPOIIECCOB U
coObrtuii. [lpu3HaHue CilydallHOCTH HE O3HA4YaeT OTPHUIAHUS
MPUYUHHON 00YCIOBICHHOCTH BCEX MPOIIECCOB U SBJICHUM.

BEINECTBO — B kiaccuyeckoii (hu3uKe BHJ MaTEPUU, UMCIOIIUI
Maccy mokost.

B3AUMOJIEUCTBUE — pa3BepThIBalONIMiics BO BPEMEHH U B
MIPOCTPAHCTBE TIPOIIECC BO3MEHCTBHS ONHUX OOBEKTOB HAa APYTHE MyTeM
oOMeHa MaTepHuel U IBIKEHUEM.

BHUPTYAJIbHBIE YACTUIIbl — 4acTuIpl, CYIICCTBYIOIIUEC B
MIPOMEKYTOUHBIX, MUMEIOIMIMX MY [JIMUTEIBHOCTh COCTOSHUSIX, MAJIS
KOTOPBIX HE BHITIONHSIOTCS OOBIYHBIE COOTHOIICHHSI MEXKIy JHEpTrHeH,
HMMITYJIbCOM U Maccoil. Jlpyrue xapakTepuCTUKUA — CIIHH, JIEKTPUIECKUI
1 OApUOHHBIN 3apsAIbl — TaKUE KE, KaK Y PealIbHBIX YaCTHII.

BUPYCbl — Bo30ymutenmu WHMEKIIMOHHBIX OOJe3HEeH pacTCHHH,
JKUBOTHBIX M YEJIOBEKa, Pa3sMHOXKAIOLIMECS TOJNBKO BHYTPHU SKHUBBIX
KJIETOK.

BUTAJIM3M — yd4eHue, paccMaTpHBAIOIICe >XKWU3Hb Kak 0co0oe
SIBIICHUE, TMOAYMHAIONICECS HE 3aKOHAM MHUPO3JaHUS, a BIHUSHUIO
0COOBIX CHII, MPUCYTCTBYIOMINX B OpraHW3Me (KU3HEHHOW CHIIBI, TyIITH
u ap.).

BHE3EMHBIE TIMBUJIIM3ALIMM - 00mecTBO pa3yMHBIX
CYIIECTB, KOTOPBIE MOTYT BOSHUKATh U CYIIIECTBOBATH BHE 3E€MITH.

BYJIKAH — reomorndeckoe oOpa3oBaHHe, BO3HHUKAIOIIEEe Hal
KaHaIaMd W TPEIIMHAMH B 3€MHOM KOpe, MO KOTOPBIM H3BEPraroTCs
MOCTOSIHHO WJIM TEPUOJWYECKH W3 MarMaTU4ecKMX HCTOYHHKOB Ha
3EMHYIO [TOBEPXHOCTh J1aBa, 00JIOMKY TOPHBIX ITOPOJI, TOPSYUE Ta3bl; Yalle
BCETO  BYJIKAH  MPEACTaBIISET  COOOM  KOHYCcOOOpa3HOEe MU
Kynoyioo0pa3Hoe 00pa3oBaHue, Ha BEPIINHE KOTOPOI0 UMEETCS KpaTep B
BU/JIC BOPOHKHU.

BBIBETPUBAHUWE — mnporecc npeodpa3oBaHusi TOPHBIX MTOPOA B
MPUTIOBEPXHOCTHOM  YacTH  3€MHOM  KOPBI  IOJ  JCHCTBUEM
TeMIepaTypHbIX KoJleOaHuil, XHMUIECKOTO BO3JIEHCTBUS BOJBI, TA30B U
OpraHUYECKUX BEIIECTB.

r

T'A3 — arperarHoe cOCTOSHHE BeIIeCTBa, B KOTOPOM CHIIBI
OTTAJIKUBAHMS MOJEKYJ TIPEBBIIAIOT CHJIBI  MEXMOJICKYJISIPHOTO
B3aNMOJEHCT-
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BUS, B CBS3M C YEeM MOJIEKYJbl IBIKYTCS CBOOOIHO, 3aHMMas B
OTCYTCTBHE BHEIIHHX TOJICH BECh MPEIOCTABICHHBIH 00BHEM.

IF'AJTAKTUKA — Muneunsiii [IyTe — Hamma 3Be3qHas cucrema, B
ToM uucie u CoJHIE cO BCeMHU TUIaHETaMU.

IF'AJTAKTUKY — ruranTckue 3BE3IHBIE CHCTEMBI, ITOJ00HEIE
Hauew ['anakTuke.

I"TAMETDHI — nonoBble KJI€TKH OpraHu3Ma.

I'EJIMOLEHTPU3M — kapTuHa Mupa, NPeACTABIISIONIAs [ICHTPOM
Bcenennoit ConHile, BOKpYr KOTOPOT'O BpPAIalOTCs BCE ITUIAHETHI, B TOM
qucie U 3eMIIsL.

I'EH — yuacrok wmosekynsl JIHK wnu PHK; marepuanbhbiii
HOCHUTEITb HACIIEACTBEHHOCTH; €IUHUIA HACIEJICTBEHHON MH(OPMAIIH,
CHOCOOHasT K BOCIPOM3BEICHHUIO W PACIIONOKEHHAs B OMpeNeIeHHOM
Y4aCTKE XPOMOCOMBL.

I'EHE3NC — mpomecc oOpa3oBaHusS W CTAHOBJICHHS KaKOTO-THOO
HOPUPOJHOrO WIH COLMAIBHOTO SIBJICHUSI.

I'EHOBMO3 —  MeTomomorHYecKWid IOAXOJ B BOIIPOCE
MIPOMCXOXKICHHS JKU3HU, OCHOBAaHHBI Ha YOEXKIEHHH B IMEPBUYHOCTU
MOJIEKYJISIDHOM CHCTEMBI CO CBOMCTBAMM IEPBUYHOIO T€HETHYECKOTO
KOJa.

I'EHOM — COBOKYITHOCTh T€HOB, COAEPXKAIIUXCS B OJUHAPHOM
HabOpe XPOMOCOM JTaHHOM KUBOTHOM MJIM PACTUTEIBHOM KICTKH.

I'EHOTUII — nacnencTBeHHas: OCHOBAa OpPraHM3Ma, COBOKYITHOCTh
BCEX F€HOB OpraHMU3Ma.

IF’EHO®OH/] — cocTaB 1 4HMCIEHHOCTh pa3HbIX (HOPM pasiTUuHBIX
T€HOB B MOMYJISALUAX WIN BUJE B LIETIOM.

I'EOT'PA®USA — cucrema ecTeCTBEHHBIX M OOLICCTBEHHBIX HayK,
M3yyaromas  NpUPOJHBIE W NPOU3BOJCTBEHHO-TEPPUTOPHUAIBHBIE
KOMIIIEKCHI ¥ UX KOMIIOHEHTHI.

I'EOUJ — reomerpudeckas ¢urypa, orpaxaromas GopMmy 3emid;
MPE/ICTaBIsET cOOO0I He BIOJHE MPAaBWIIBHBIA IIap, HEMHOTO CXKATBIH Y
TIOJTFOCOB M HECKOJIBKO BBITSHYTHIN K CEeBEpHOMY TOIIOCY.

I'EOKPHOJIOI'US (MEP3JIOTOBEJIEHUE) - mHayka o mep3mbIx
MoYBaxX W TOPHBIX IMOpOJax, MpoIeccax WX 0Opa3oBaHUs, Pa3BUTHA H
YCJHOBHSIX CYILIECTBOBAHMSI.

I'EOQJIOI'NSI — xoMmImiekc Hayk O 3eMHOM Kope m 0oJiee TIIyOOKHX
chepax 3emim; Hayka O COCTaBe, CTPOCHUH, NBIKCHHUAX W HCTOPHH
Pa3BUTHA 36MHOH KOPBI U pa3MELICHUH B HEU NOJIE3HBIX UCKONIAEMBIX.

I'EOCUHKIIMHAJIb — oOmupHBIA JTUHEHHO BHITIHYTHIH y4acTOK
3€MHOU KOpBI co CIIOHBIM BHYTPEHHUM CTPOEHUEM,
XapaKTepU3YIOMMNACS ~ OONBIION  WHTEHCHBHOCTBIO — TEKTOHMYECKHX
JBIWOKGHUH W MarMaTM4ecKUX IPOLIECCOB, BBICOKOW  CTEHEHBIO
nehopMaItie TOPHBIX ITOPO/I.

I'EOCOEPBI — koHLIEHTpHUYECKHE, CIIIOIIHBIE WIN MPEPBIBUCTHIE
0007109KH 3eMJIH, pa3IHu4yHbIe 0 (PU3NIECKUM CBOMCTBAM U XUMHYE-
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CKOMY COCTaBY; B HAIIPaBJICHUU OT IICHTPY K mepudepuu BBLICISIOTCS
7Ipo, MaHTHs, Jiutochepa, ruapochepa, armochepa, maraurochepa.

I'EOXPOHOJIOI'MS] — reonoruyeckoe JETOUCYUCICHUE — YUICHUE
0 XPOHOJIOTHUYECKOHN IOCIeIOBaTEILHOCTH (POPMHUPOBAHKS W BO3pacTe
TOPHBIX ITOPOJI, CIATAIOIINX 3eMHYIO KOpY.

I'EOLIEHTPU3M — kapThHAa MHpa, NPEICTaBISMIOMIAs LIEHTPOM
Bceenennoii 3emiro, Bokpyr kotopoii Bpamanuck Jlyna, CoiHie, IsTh
M3BECTHBIX B IPEBHOCTH IIAHET U chepa HETIOABIKHBIX 3BE3]T.

I'EPBUIIN/IBI — xumudeckue npenapartbl U3 TPYMIbI ECTUIIUIOB,
peaHa3sHAa4YCHHLIC ILJ'I}IUyHI/ILITO)KCHI/Iﬂ COpHOP'I PaCTUTCIbHOCTH.

I'ETEPOI'EHHBIM — HeoHOpOAHBIH IO COCTaBY.

I'ETEPOBUT'OTHOCTb — mnpucyiee BCIKOMY THOPUIHOMY
OpraHu3My COCTOSIHUE, TIPH KOTOPOM €ro T'OMOJIOTUYHBIC XPOMOCOMBI
HECYT pa3Hble (POPMBI TOT'O WIK UHOTO T'CHA.

I'ETEPOTPO®bI — opranusmbl, MUTAIOIIMECS OPraHUYCCKUMU
BelllecTBaMH (TPHObI, MHOTHE MUKPOOPTaHU3MBL, JKHBOTHBIEC U YEJIOBEK).

TUAPOCDEPA — COBOKYITHOCTH BCEX BOJHBIX 00BEKTOB 3¢MHOTO
mapa: OKEaHOB, MOpEH, peK, 03ep, BOAOXPAHMJIMII, IOI3EMHBIX BOJ,
JIETHUKOB ¥ CHEKHOT'O TTOKPOBA.

THUITOTE3A — mnpenmnonoxeHne (qoragka), KOTOpOe BIIBUTacTCs
JUIsl yCTPaHEHHS CUTYalli HEONPE/IETIEHHOCTH B HAYKe.

I''IOBAJIBHBIM 3BOJIIOLIMOHU3M - y0OexaeHue B TOM, YTO
kak BceneHHast B LIeJIOM, TaK U OT/CIBHBIC €€ IEMCHTHI CYIECTBYIOT B
MOCTOSIHHOM Pa3BUTHH, KOTOPOE MPOUCXOJIHUT IO SAHHOMY aTOPUTMY —
OT MPOCTOrO K CIOXHOMY, IIyTEM CaMOOPTaHU3AIUH.

IISIOUOJIOIUS — nayka 0 NPUPOIHBIX JIBAAX HA MOBEPXHOCTH
3emin, B armocdepe, rumpochepe H auTochepe; H3ydaeT PEKUM H
JUHAMHUKY Pa3BUTHS JIbJ0B, NX B3aUMOACHCTBHE C OKPY’KAIOIIEH CPe/IoH,
POJIb JThJa B Pa3BUTHH 3EMIIH.

T'HOCEOJIOTUYECKHUE TIIPEAIIOCBIJIKMM HAVYKW - Te
VIPOIIECHHUS, OrpyOJIeHHsT OTOOpakaeMON NEeHCTBUTEIBHOCTH, KOTOPHIC
MIPUHAMAIOTCS TOM WM WHOM HAayKOM Ha OIPEACICHHON CTaguu ee
Pa3BUTHSA TIPH €€ TIOCTPOCHUH, 000CHOBAHUH M IIPUMEHEHUH.

I'OJIOBMO3 —  MeTomoNOrMYeCKH  TMOAXOJ B BOIpOCE
MIPOUCXOXKJICHUS J)KU3HU, OCHOBAaHHBIN HA HMJEEe MEPBUYHOCTH CTPYKTYD,
HAJICJICHHBIX CIIOCOOHOCTBIO K DJIEMEHTAPHOMY OOMEHY BEIIECTB IIPU
ydactuu (pepMEHTHOTO MEXaHU3Ma.

I'OMEOCTA3 — COBOKYITHOCTh CIIOXHBIX IPHCIOCOOUTEIBHBIX
peaKkIMii opraHW3Ma JKMBOTHOI'O M 4YCJIOBEKa, HAIPaBJICHHBIX Ha
COXpaHEHNE TIOCTOSTHCTBA JUHAMHYECKOTO COCTOSHUS €r0 BHYTPEHHEH
Cpeabl (TeMIEpaTyphl Tella, KPOBSHOTO JABJICHUS 1 JIp.).

I'OMOI'EHHBIN — ogHOPOIHBINH IO COCTABY.

IT'OMO3UTI'OTHOCTDb — omHOPOIHOCTh HACIACACTBEHHOW OCHOBBI
OpraHW3Ma, MPOUCXOMISIIETO OT POAMTENCH, HACHTUIHBIX 110 TOMY WA
WHOMY HacJEACTBEHHOMY IIPU3HAKY.
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TOMOJIOTMYHBINA — COOTBETCTBEHHBIM, TIOOOHBIH, POICTBEHHBIH.

I'OPMOHbI — OHOJIOrNYECKHU AKTUBHBIE BCIICCTRA,
BBIpAa0aThIBAEMBIC B OPraHM3Me CICIHATU3NPOBAHHBIMHM KICTKAMH HJIH
opraHaMd ¥ OKa3bIBAIOIIMMH  IICJICHANPABICHHOE BJIUSHHE Ha
JEATENBHOCTD APYIUX OPraHOB M TKAHEH.

I'PABUTALIMOHHBIN KOJIJIAIIC - karactpodHdeckoe CxkaTHE
3BE3/IbI O] ICHCTBHEM CHJI TATOTECHHUS IOCJE UCUEpIIaHHs B €€ HeApax
HCTOYHUKOB SIACPHOM OSHEPrHM W TMPEKpalleHHs TePMOSICPHBIX
peaKIuii; MPUBOIUT K POXKICHUIO HEHTPOHHBIX 3Be3[ (IyIhCApOB) HITH
YEPHBIX JIBIP.

A

JAJIBHOJENCTBUE — MrHOBEHHOE [ACHCTBHE TeN APYT HA Apyra
Ha JIFOOOM pAacCTOSHUN 0€3 KaKMX-THOO TOCPEICTBYIOIMINX 3BEHBEB,
yepes MyCToTYy.

JEAYKIIMAA — wmeron HaydyHOro TO3HAHMS, IMPOIECC TOMYYCHUS
YaCTHBIX BBIBOJIOB HAa OCHOBE OOIIMX 3HAHWM, BBIBOJ OT OOIIEro K
YacTHOMY.

JEU3M — d¢unocodckas KOHUENNIHMs, TMpH3HAIOMAS HACIO
TBOpeHUss Mupa borom, HO oTpumaromas ero JajbHekIee
BMEIIIATEJILCTBO B JIENa U MPOLECCH CO3JaHHOTO UM MHpa.

JEMOI'PA®HMS — nHayka 0 HapOJOHACEICHUH U 3aKOHOMEPHOCTSIX
€ro U3MEHEeHMs.

JAETEPMUHNU3M — ¢wiocodckuii  MOAXOM, MPU3HAIOIITHIA
O00BEKTHBHYIO 3aKOHOMEPHOCTh W MPUYMHHYIO 00YCIOBICHHOCTH BCEX
SIBIICHUI TTPUPOABI M 00IIECTBA; OTPUIIAHUE OECTIPHYNHHBIX SBJICHAN.

JE®EPEHT — BcrioMorarenbHasi OKpY>KHOCTh B T€OLEHTPUUECKON
Monmemn mupa K. Iltomemes, B IeHTpe KOTOPOH HaXOAWIAch 3eMIIs.
Cunranock, 4To Mo JeepeHTy 00paIatoTCs SMHUIUKIIBI, TI0 KOTOPHIM, B
CBOIO OYepeb, IBUTAIOTCS TUIAHETHI.

JUBEPI'EHIIMS — pacxokIeHue TMpU3HAKOB OpPraHu3MOB B
pe3yJIbTaTe €CTECTBEHHOTO OTOOpa, MPUBOJAINICEe K TOSBICHUIO HOBBIX
BUJIOB. .

JUHAMUWYECKMMU  3AKOH  —  ¢dwusuueckuii  3aKoH,
0TOOpaXKaronii 00BEKTUBHYIO 3aKOHOMEPHOCTE B (hOpMe OHO3HAYHOMH
CB3M  (DM3WYECKWX  BENMYMH,  BHIPAKAEMBIX  KOJIUYECTBEHHO;
COBOKYITHOCTh JIMHAMHUYECKHMX 3aKOHOB COCTaBIIET JAHWHAMHYECKYIO
TEOPHIO.

JANCKPETHOCTbD — npephbIBHOCTS.

JANCCHUITIATUBHOCTD — ocoboe muHAMHYECKOE COCTOSHHE, TIPU
KOTOPOM TIPOIIECCHI, MPOTEKAIONINEe C DJIEMEHTAMH HEPaBHOBECHOM
CUCTEMBI, TPUBOJAT K TIPOSBICHUIO HA YPOBHE BCEH CHUCTEMBI
Ka4eCTBEHHO HOBBIX CBOWCTB M ITPOIIECCOB.

JUDPAKIU S — ornbaHue MpersTCTBUN BOJHAMH CBETA.

ANOOEPEHIIUALINA HAYKU — BhigeneHue BHYTPU KaKOM-
mubo Hayku OoJiee Y3KHX, 4YacTHBIX OOJNIACTeH WCCIICIOBAHUS W
MIPEBpAIlCHHE UX B CAMOCTOATEIbHBIE HAYKH.
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JHK — ne3okcupuOOHyKIEMHOBAsT KUCIIOTA, OMOTIONUMED KIIETKH,
XPaHSIIIUHI U IepeIaroInii HACICACTBEHHYIO HH(OPMAIIHIO.

JIOMUHAHTHBIN TIPU3HAK — npusHak, KOTOphIi Gomee
pa3BuT, IpeobiaaeT y MOTOMCTBA.

E

EBI'EHMKA — ydeHuwe 0 HacleACTBEHHOM 3IIOPOBBE UEIOBEKA U
BO3MOXKHBIX METO/IaX BIMSHMS Ha DBONIOLHUIO YEJIOBEYECTBA IIENBIO
COBEPIIEHCTBOBAHMS €O NPUPOJIBL.

ECTECTBEHHbBIM OTBOP — oco0b1ii MexaHm3M 0TOOpa >KUBBIX
OPraHM3MOB B  TPHPOJle, NPHUBOAAIIUNA K  U30UpPATEIBHOMY
YHUUYTOKEHUIO OPTraHW3MOB, OKa3aBIIMXCS HEMPUCIIOCOOIEHHBIMA K
YCIIOBHAM OKpYJKaroImieil cpempl, ¥ BBEDKMBAHHUIO, BOCIPOM3BEICHUIO
OPTaHI3MOB, HanOOJIee TIPUCTIOCOOJICHHBIX K YCIIOBHSIM 3TOU YK€ CPEJIbI.

ECTECTBO3HAHUE — mnayka o Ilpupome xak enuHOMH
LIEJIOCTHOCTH; KOMIUIEKC OTHENBHBIX HAyK O TMpPUPOAE, TECHO
B3aUMOCBS3aHHBIX MEXTy COOOH.

X

JKUBOE BEHIECTBO — B xonuenuuun B.U. Bepnaackoro
COBOKYITHOCTB BCEX >KMBBIX OpPraHU3MOB IUIAHETHI, BKITIOYAs YEIOBEKA.

KUIAKOCTU — Tena, uMeroIue OIpPECIICHHBIH 00beM, HO HE
MMEIOIIUE YIIPYTOi (hOPMBL.

KN3HEHHBIM 1TUKJI — coBOoKymHOCTh (a3 pa3BUTHS, MPOUISL
KOTOpPbIE OPTaHW3M JOCTUTAET 3PENIOCTH W CTAHOBUTCS CIIOCOOHBIM J1aTh
HAYaJo CIeIyIOIIEeMy TOKOJICHHIO.

3

3AKOH — orpaxeHne B CO3HAaHHH YKJIOBEKa OOBEKTHBHBIX
3aKOHOMEPHOCTEH, CYIECTBYIONTNX B IPUPO/IE.

3AKOHOMEPHOCTb — ycroitunBble, TOBTOPSIOIINECS CBSI3H
MEXy IIPEAMETAMH | SIBJICHUSIMH, CYIIECTBYIOIINE B IEUCTBUTEINHFHOCTH.

3AKOHbI COXPAHEHUS — yTBepKIOeHMS, COTVIACHO KOTOPHIM
YHCIICHHBIC 3HAUCHUS HEKOTOPBIX (PH3UUECKUX BETMUHH HE H3MEHSIOTCS CO
BpEMEHEM B JIFOOBIX MPOLIECccax MM OIpe/IeIeHHbIX Kilaccax MpoLEeCcCcoB.

SAIIPET IIAVYJIM — 3aKkoH KBaHTOBOM MEXaHHUKH, COIJIACHO
KOTOPOMY 4YaCTHUIbI-)EPMHOHBI HE MOTYT HaXOIHMTHCS BMECTE, €CIIU Yy
HUX OJIMHAKOBBIC MApaMeTPHhI.

3BE3/1bl — packanenHble ra3oBble (IUIa3MEHHBIE) IIapoOOpasHbIe
HeOeCHbIC TeJla, HAXOASIIMECSs B THIPOJUHAMUYSCKOM H TEIUIOBOM
pPaBHOBECHHU.
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3J0POBbE — HopManbHOE TICHXOCOMATUYECKOE COCTOSIHHE,
YYBCTBO IMOJHOTO (DU3MYECKOTO, TICUXUYECKOTO U  COIUAIBLHOIO
KoM(OpTa, CIIOCOOHOCTh YEJIOBEKa ONMTHMAIILHO YIIOBJICTBOPSITH CUCTEMY
MaTepUATbHBIX U IyXOBHBIX MMOTPEOHOCTEM.

3UT'OTA — Owomorndeckas KieTka, oOpa3yromiascs B pe3ysibTare
CIHSHUS JBYX TIOJNIOBBIX KJIETOK B TMPOIECCE OIUIOJOTBOPEHUS Y
pacTeHUI U )KUBOTHBIX.

4

UAEAJIM3ALINA — cnoco® mONydeHWs Hay4dHBIX IIOHSTHH,
oliepalys MBICICHHOTO BBIAETICHNSI KAKOTO-TM00 0JJHOTO, BAKHOTO IS
JaHHOH TEOpHM CBOMCTBA WM OTHOLICHHS, MOCIE Yero BO3ZHHKAET
MPE/ICTaBICHHE O CYIIECTBOBAaHMM OOBEKTa, B JCUCTBUTENHHOCTH HE
CYILECTBYIOIIETO, HO MMEIOIIEro Npoodpa3 B JEHCTBUTENBHOCTH
(Hammpumep, aOCOJTIOTHO YePHOE TEJI0, HACATBHBIHN Ta3).

NEPAPXUYECKAS COIIOAYMHEHHOCTD - otHOmeHus
MEXOy OObEKTaMH pa3HOTO YPOBHSA, MPEIACTABIAIONINE  COOOM
YIOPSIOYCHHYIO CBS3b OT HHU3IIETO K BBICIIEMY, B KOTOPOW Kaxkias
CTYNeHb SIBISIETCS (YHIAMEHTOM IS CIEAYIOIel 3a Hell W, B CBOIO
oYepe/Ib, OCHOBBIBACTCS HA MPEIIECTBYIONICH CTYICHH.

U3MEHYNBOCTD — pa3HooOpa3zue NpH3HAKOB U CBOWCTB Y
ocobeil W rpymn ocobeil Jr000H CTENEHH PpOACTBA; PA3IUYAIOT
HACJIEICTBEHHYIO ¥ HEHACTIEJICTBEHHYIO, HHAWBHIYaJIbHYIO U TPYIIIOBYIO,
KOJIMYECTBEHHYIO U Ka4eCTBEHHYIO, HAaNPaBJICHHYIO U HEHAIPaBICHHYIO

W3MEHUYUBOCTh;  HACJCICTBCHHAas  W3MEHYMBOCTH  OOYCJIOBJICHA
BO3HMKHOBEHMEM MYTaIlMii, HEHACIECACTBCHHAs — BO3JCHCTBUEM
(hakTOpOB BHEITHEH CPEIIBI.

MU3MEPEHUE — w™eron HAy4YHOTO TIO3HAHHWSA, ONPCICICHHE

KOJIMYECTBEHHBIX XapaKTECPUCTUK M3Y4YA€MBIX CTOPOH HIIN CBOMCTB
00BEKTOB C TIOMOIIBI0 CIICTTHAJIBHBIX TCXHUYCCKHUX yCTpOﬁCTB.

MN30MEPbI — xuMu4YeckHe COEOMHEHMS, OJIWHAKOBBLIE IO
MOJICKYJIIPHOM Macce M COCTaBy, HO pa3IHYaloNIMecs 10 CBOEMY
CTPOCHHUIO.

MN30TOIIbI — aTtoMBI OJHOTO M TOTO K€ XMMHUYECKOTO JJIEMEHTA,
siipa KOTOPBIX COJAEP:KAT OJMHAKOBOE YHCIO MPOTOHOB, HO Pa3HOE
YHCII0O HEUTPOHOB; UMEIOT Pa3HBIC aTOMHBIC MACChI; 00JIAJIAI0T OJTHUMHU
Y TEMH K€ XMMUYECKUMU CBOWCTBAMU, HO Pa3IMYAIOTCH 10 (PU3UICCKUM
cBoiictBam. CyIIecTBYIOT CTaOWIbHbIC (YCTOWYMBBIC) U HECTAOWIBHBIC
(pamnoaKTUBHBIE) H30TOIIBL.

MN30TPOITHOCTb — oOTCyTCTBHE BBIJCICHHBIX HAIPaBICHHUI;
HE3aBUCUMOCTh CBOMCTB TE€J, MABWXKYIIMXCS 1O HWHEPUUH, OT
HampaBJIeHNS UX IBIKECHUS.

NUMIIYJIbC —  ¢wusudeckoe TOHATHE, XapaKTEePHU3YIOIIee
KOJIMYECTBO JIBIKEHUSI.
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MHBAPUMAHTHOCTDb — Heu3MeHHOCTh KaKOW-THOO BEIIMYMHBI
Py U3MEHCHHH (PU3UYECKHUX YCJIOBHIA, CIIOCOOHOCTh HE W3MEHSTHCS
MIpU OTIPEICIICHHBIX MPEOOPa30BaAHUSIX.

HMHI'MBUTOP — BermiecTBo, 3aMeIIAIONICe XUMHUICSCKYIO PEAKITHIO.

MHAETEPMUWHU3M — dunocopckuii IMOAXOM, OTPHIAIONTHI
OOBEKTUBHYIO TPHYMHHYIO OOYCIIOBIEHHOCTh SBJICHUH TPUPOIBL,
OO0IIIECTBA U YEITOBEUECKOM IICUXUKH.

MHIMBUJI — xaxuapli caMOCTOSITEIBHO  CYIIECTBYIOIIMMI
OpraHu3M; 4YeJIOBEK KaK E€AMHUYHBIA IIPEJICTABUTENIb 4YEJIOBEUYECKOIO
poza.

MHAYKIHWSA — wmeron Hay4yHOro moO3HaHUS; (HOPMYJIMPOBAHUC

JIOTHYECKOT0 YMO3AKIIFOUCHUS ITyTeM 0000IICHHsI JAHHBIX HAOIIOICHUS 1
OKCTIEPUMEHTA; TOJyYeHHe OOIero BBIBOJAA HAa OCHOBAHUM YACTHBIX
MOCBUIOK, IBUKEHUE OT YaCTHOTO K OOLIEMY.

MHEPHHUAJIBHBIE CUCTEMbBI — cucteMbl, TOKOSIIUECS WA
JBIDKYIIHECS APYT OTHOCUTEIBHO APYra pABHOMEPHO U MPSMOJIMHEIHO.

HMHEPIISI — CBOMCTBO Ten COXpaHATh COCTOSHUE TIOKOS WA
PAaBHOMEPHOI'O MNPSMOJIMHEHMHOIO NBIKEHHS A0 TEX IOp, IOKa Kakas-
mu00 BHENIHSS cHWja HE BBIBENET HX M3 3TOTO cocTosHusA. llpm
JEHCTBUM HA TEJIO BHEIIHEW CHJIbl M3MEHEHUE COCTOSHUS MOKOS WU
JBIDKEHHSI TIPOVCXOIUT MTOCTETIEHHO, TEM MEIJIeHHee, 4eM OOoJbIle Macca
JTAHHOT'O Tea.

MHCEKTULUABI —  xumuueckue  Mpemapatbl  TPYIIIBI
MIECTHUIIHM/IOB, PUMEHSIIEMBIC JIJIsl OOPHOBI C HACCKOMBIMU — BPEIUTEIISIMH
CENbCKOXO03IMCTBEHHBIX PACTECHUH.

UHTEI'PALIUAA HAVYKM — nposiBieHME  CHHTETHYECKUX
TEHACHIIUA B Pa3BUTUM HAYKH, BBIPAXKAIOIIEECS B TOSBICHUM HOBBIX
HayK Ha CThIKaX CTApBIX.

HUHTEPOEPEHIINA — cioxeHde B MNPOCTPAHCTBE [JIBYX WU
HECKOJIBKMX BOJIH, B pE3yJbTaTe€ YEro IOJy4yaeTcsl KapThHa U3
YEepeaYIOLIUXCs CBETIIBIX U TEMHBIX MOJIOC.

NHTPY3U — BHempeHue B 3eMHYIO0 KOPY PACIUIaBJICHHON MarMel,
o0pasyroliei mpu 3aCTHIBAHUN PAa3INIHbIE (POPMBI MArMaTHUECKUX Te,
B TOM YHCII€ TOPHBIE TOPOBI.

NOH — »snexTpuuecku 3apspKeHHAs 4acTHIa, oOpasyromascs MpH
MoTepe WM NPUOOPETEHUH H30BITOYHBIX SJICKTPOHOB aTOMaMH MU
CpyInaMu aTOMOB.

NOHUM3ALIMA — npespaliieHue aTOMOB U MOJIEKYJT B HOHBI.

HNPPAILIMOHAJIM3M — HampasieHue B (priocoduu, oTpUIIaroIiee
BO3MOYKHOCTb Pa3yMHOr'0 JIOTMYECKOTO INO3HAaHUS ACUCTBUTEIBLHOCTH U
MPU3HAIOLLIEE OCHOBHBIM BHUOM O3HAHUSI HHCTUHKT, OTKPOBEHUE, BEPY.

K
KATABOJIU3M (JUCCHUMMIIALIMS) - mporecc pacIieIIeHUsS
CIIOYKHBIX OPTraHUYECKUX COEIMHCHMU, COITPOBOKTAFOIITAMCS

BBIJIEJICHUEM XUMHUYECKOM SJHEPTUH.
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KATAJIM3 — wu3MeHeHHe CKOPOCTH XWMHUYECKOM peakiuu B
MPUCYTCTBUM  OCOOBIX BEIIECTB (KAaTaM3aTOPOB), HE YYACTBYFOLIMX
HETIOCPEJICTBCHHO B PEAKIMM M HE BXOAAIIMX B COCTaB KOHEYHBIX
MIPOTYKTOB.

KATAJIM3BATOP — BemecTBO, VBEIHMUYMBAIOIIEE CKOPOCTD
XAMHYECKON peaKkIliy; B PEaKIH HE PACXOIYeTCs M HE BXOAWT B COCTaB
KOHEYHBIX TPOITYKTOB.

KBA3AP — xocMmudeckuii OOBEKT CpaBHUTEIHLHO HEOOJBIIIOTO
pasMepa (He Oojee 1 CBETOBOrO MecsIa), H3TyYalOmUH DHEPTHH
Oosble, yeM Hama I'amakTthka. Bo3Mo)kKHO, 4TO 3TO 0CO0O aKTHBHEIE
7Ipa OPOMHBIX TATIAKTHK, IPe/ICTABICHHbIE YepHBIMU AbIpamu B 10°—10"
Mmacc ConHa.

KBAHT — w4actuma — HOCHTEIb CBOWCTB KaKOIO-JIHOO
(U3UYECKOTO TIONsI, HANPUMEpP KBAaHT 3JICKTPOMATrHHTHOTO IIONS —
¢doToH.

KBAPK — »ajeMeHTapHast 4YacTHIIA C JPOOHBIM DJICKTPUYCCKHM

3apsyIoM; COCIMHEHUE KBAPKOB MPUBOIUT K 00pa30BaHHIO aJ[POHOB.

KUBEPHETUKA — nHayka 00 00X 3aKOHOMEPHOCTSIX IPOIIECCOB
VIpaBICHUS] U Tiepenaddl WH(OpPMAIMK B CIIOXKHBIX IETIeCO00Pa3HBIX
CHCTeMax C OOpaTHOW CBs3bIO (MallWHAX, JKUBBIX OpraHu3Max u
oOrecTge). .

KITACCUYECKHHM 35BOJIIOLIMOHU3M - HayyHas KOHIICTIITHS,
COTJIaCHO KOTOPOH BECh MHUP HaXOJUTCS B MOCTOSHHOM pa3Butuu. Ho
TIPY 3TOM CUUTACTCS, YTO KUBAS MPUPOA IBOIIOIUOHUPYET OT IPOCTOTO
K CIOKHOMY, a HEXHUBas MaTepus — TyTeM pa3pylicHUs
CYIICCTBYIONICH  yIMOPSAAOYEHHOCTH, OT COBPEMEHHOTO  CIJIOKHOTO
COCTOSIHUSI K  MPOCTEUIIEMY  COCTOSHHIO  TEPMOJAUHAMUYECKOrO

paBHOBeCHSI.
KJIETKA — ocHOBHas CTpyKTypHas SIMHNIIA )KH3HU.
KIIMMAT — MHOrojeTHUH CTaTUCTUYECKUA PEXUM TOTOJpbI,

XapaKkTepHBIA [UIA JTAHHOW MECTHOCTH B CHIy €€ Teorpadudeckoro
TIOJIOKEHHUS.

KJIOHMPOBAHUE — To4YHOE BOCHPOHM3BEICHHUE TOTO WM HHOTO
KHUBOTO 00BEKTA B ONPEIEIEHHOM KOJIWYECTBE KOMHI ITyTeM OecTIoyioro
Pa3MHOXXCHHWS; TPH OSTOM HOBBI OpPraHW3M BBIPAIIMBACTCS W3
COMATHYECKMX KIETOK W TEHETUYECKH HEOTIMYUM OT POAUTEIHCKOTO
opraHusMa.

KOAILIEPBATHBIE KAIIJIM — KoJuIouIHbIE CHCTEMBI, CTaBIIIHE,
nmo wmueHuro A.M. OnapuHa, JOKJICTOYHBIMH TPEIKAMU HKHBBIX
OpPraHU3MOB.,

KOJIOH — enuHuiia TeHETHYECKOTO KONA, COCTOSINAs W3 TPexX
A30THUCTHIX OCHOBaHWHA (HYKJICOTHIOB) W KOJUPYIOMIAasl CHHTE3 OJHOM
AMHHOKHCIIOTHI.

KOMMEHCAJIU3M — B3auMOOTHOIIICHUSI OpPTaHU3MOB, TIPH
KOTOPBIX OAWH BWJI TONyYaeT TOJIb3y OT COXKUTEIHbCTBA, a JPYroMy 3TO
0e3pasTuJHoO.

KOMIUIEMEHTAPHOCTb — B3auMHOE COOTBETCTBUE B
XUMHUYECKOM CTPOCHHH JIBYX MaKpPOMOJICKYJ, OOCCICUUBAOIICEe WX
B3anMoJeNcTBUE — cniapuBaHue AByx HuTeil [JHK.
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KOHTUHYYM — cniomHasi MarepuaibHasi cpefia, CBOMCTBa
KOTOPO¥ H3MEHSIOTCS B IPOCTPAHCTBE HEMPEPBIBHO.

KOH®AUHMEHT (BECHBETHOCTD) - ycnosme, TpedOyroiiee,
9TOOBI TIPH COSAMHEHUH KBAPKOB B aJIpOHBI OHM KOMIICHCHPOBAIH CBOU
IIBETOBBIC 3apsAbl M YIOBICTBOPSUTH TIPU3HAKY OSCIIBETHOCTH.

KOOITEPALIMSI — B3aWMOBBITOJHOE  COXKHTEIBCTBO  JKHBBIX
OpTraHU3MOB.

KOPITYCKVYJIA — o4eHb Masas 4acTuLia BENIECTBA.

KOPITYCKVYJIAIPHO-BOJIHOBOU AVAJIU3M - Hamuuwe y

Ka)i(I[OfI 4JaCTULbl MaTCPpUN CBOMCTB BOJIHEI U HJaCTULIBI OAHOBPEMEHHO.

KOCMU3M — mpencraBieHHe O CBSI3U MPUPOABI U KOCMOCA,
YeJIoBeKa U KocMoca, 00IIecTBa U KOCMOca.
KOCMOI'OHUSl — Hayka O TPOHUCXOXKACHHM U  Pa3BUTHU

KOCMHMYECKHUX TEJT M UX CHCTEM.

KOCMOJIOTUMYECKHMM TOPU30OHT - obGmacts BceenenHoi,
KOTOPYIO MOXKET B JaHHBIH MOMEHT BHIETh HAOIIOAATENb; TPAHHIIA TOU
YacTH MPOCTPAHCTBA, OT KOTOPOW CBET IO HAC MOKA HE JIOIIEI, TOITOMY
OHa NMPUHIKIHKATIBEHO HEHaOII01aeMa.

KOCMOJIOTMYECKHUM TIPUHIIAII - mpenmonoxkenue o0
HU30TPOIHOCTH U OJHOpoHOCTH BeenenHol, BelBUHYTOE A. DprnMaHoM,
Ha OCHOBE KOTOPOT'0 OH TPEJIOKUI MOJIETh paciupsitolieiics BeeneHHo.

KOCMOIJIOI'UA — acTtpodusudeckas Teopusi CTPYKTYpbl H
OVUHAMUAKA HW3MEHEHWs MerTaranakTHKH, BKJIIOUaromas B cedsa
ONpEEIEHHOE TOHMMAaHUE CBOMCTB Bcel BeenenHoil.

KOBBOJIIOIIUA — coBMecTHOE pa3BUTHE YEJIOBEYECTBA U
MPUPO/BI, YYUTHIBAIOIIEE HHTEPECHl 00X CTOPOH.

KPACHOE CMEIIEHUE — cwmemenre AMHUNA K KPAaCHOMY KOHILY
CIEeKTpa TpH CHEKTPATbHOM aHalh3e IO CPABHEHWIO C JIMHHUAMH
STAIOHHBIX CHIEKTPOB.

KPEAIIMMIOHM3M — HampaBieHre B OHOJOTHH, CUHTAIOIIEE, YTO
BO3HHKHOBEHHE MHpa, JKU3HH W YEJNOBeKa €CTh  pe3ysbTaT
00KeCTBEHHOTO TBOPEHHS, OTpHUIlAlONIee W3MEHEHHE BHIOB B HX
HCTOPUIECKOM Pa3BUTHH.

KPUCTAJIJI — Teno (TBepAoe WM KHIKOE), YACTUIBI KOTOPOTO
(aToMBl, WOHBI WIIM MOJEKYJBI) PpACIOJOXKEHB B OMNPEACTICHHOM,
MEPUOINYECKH TIOBTOPSIOLIEMCS MOpAAKe, 00pas3ys MpPOCTPaHCTBEHHYIO
KpPUCTAJUINYECKYIO PELIETKY.

KPUCTAJUUIOTPA®USA — nHayka o Gopmax M yCIOBHUSX 3aJleTaHUsI
KPUCTAJUTMYECKUX MTOPOI.

KPUTEPUI — mnpusHak, HA OCHOBE KOTOPOTO MPOH3BOIHTCS
OTICHKA, OIIPEIEIICHIE WITH KJIACCU(UKAIIAS YeTO-TTH0O.
KPUTMYECKOE COCTOSSHUE —  cocrosHMe  KpalHEH

HEYCTOMYMBOCTH, JIOCTUTA€MOE OTKPHITOM HEPaBHOBECHOM CHUCTEMOI B
XO7I€ TIPEIIECTBYIOMIET0 MEPHOA TNIABHOTO YBOIIOIIMOHHOTO Pa3BUTHSI.
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JIABUJIBHOCTbD — HeycTOMYUBOCTE, U3MEHYUBOCTD.

JJAMAPKN3M  —  KOHIENIMS  HCTOPHYECKOTO  Pa3BUTHSA
opraHuyeckoro mmpa, cosgannas JK.b. Jlamapkom, coriacHo KoTopou
BCE€ BHIIBI KUBOTHBIX M PACTEHHUI MMOCTOSHHO M3MEHSIOTCS TIO/ MPSIMBIM
BO3JEMCTBUEM MEHSIOIIMXCS YCIOBUM KU3HU.

JJAHJAUIA®T — mnpupomublii TeorpadUIecKHii KOMIUIEKC, B
KOTOPOM BCE€ OCHOBHBIE KOMITOHEHTHI (penbed), KIMMaT, BOJBI, TIOYBHI,
PaCTUTCILHOCTDb )41 JKUBOTHBIHN MI/Ip) HaxoasaTcsa B CJIOKHOM
B3aUMO/ICHCTBUH U B3aMMOOOYCIIOBJICHHOCTH, 00pa3ysl CUHYI0 CUCTEMY.

JIEIITOHbI — nerkue 3neMeHTapHbIE YaCTUIBI CO CIUHOM 1/2, He
Y4aCTBYIOIINE B CUJILHOM B3aUMOJCHCTBUMU.

JIMTOCOEPA —  Bepxusis TBepmas  oOomouka — 3emun,
pacroararomascs Ha MaHTHH.

JIMYHOCTD — dyenoBek, 00JaAatoMInii YHUKATLHBIMH, TIPUCYIITAMH
TOJIFKO €My KaueCTBaMH XapaKTepa, SHAHUSIMH U OTIBITOM.

M

MAI'MA — paciniaBieHHas Macca, IPEUMYITICCTBEHHO CHITMKATHOTO
cocraBa, Ooraras razamu, 0Opa3yromascs B TJTyOMHHBIX 30HAaX 3eMJIM U
Jalomias TPy 3aCTHIBAHMM ~MarMaTH4ecKue TOpHBIE IOPOABL, B
BYJKAaHMUECKUX OONAcTsAX Marma, JOCTHTras 3eMHOW MOBEPXHOCTH,
W3NMBaeTCd B BHJAE JIaBbl WM BBIOpAchIBaeTCS C Ta3aMH B BHAC
pazapobieHHoro MaTtepuana (ByJKaHHUecKrue O0OMOBI, IETIIBI U AP. ).

MAKPOMMWP — Mup MakpoOOBEKTOB, CON3MEPUMBIX C YETIOBEKOM
u ero ombiToM. [Ipy 3TOM TIpOoCTpaHCTBEHHBIE BENWYMHBI BHIPAKAIOTCA B

MUJUTUMETpaX, CAaHTHMETPaX M KHJIOMETpaxX, a BpeMs — B CEKyHJax,
MUHYTax, 4yacax U rojiax.
MAKPOSBOJIIOIIUS — 3BomOIMOHHBIE TIPeoOpa3oBaHusS  3a

JUTUTENIbHBI MCTOPUYECKUN IEPHOA, NPUBOISIINE K BO3HUKHOBCHHIO
HOBBIX HaJIBUIOBBIX ()OPM OpraHU3aLMHU SKUBOTO.

MAJIBTY3UAHCTBO — Teopwusi, COrnacHO KOTOpOH OeAcTBEHHOE
MOJIOKeHNe Jofied  0OyCIIOBIIEHO JIEMCTBHEM 3aKOHa aOCONIIOTHOTO
NepeHaceyieHusl, T.e. TEM, 4YTO YHCIEHHOCTb HACeJEeHHd pacTeT
ObICTpee, YeM KOJIMYECTBO CPEACTB K CYIIECTBOBAHHMIO.

MAHTUSA — obonouka 3emiu, pacronararomascs MexIy 3eMHOI
KOpOH U AJIpoM 3eMITH.

MEI'AMHP — w™Mup KOCMHYECKHX MAcCIITaboB M CKOPOCTEH,
paccTosiHUE B KOTOPOM HM3MEPSAETCs] CBETOBBIMU I'OlaMH U IIapCEKaMH, a
BpeMsI CyLIECTBOBAHMA KOCMHYECKMX OOBEKTOB — MWUIMOHAMU MU
MWUINAPAAMU JIET.

ME30HbI — cpemamne 1o Macce HEYCTOMYHMBEIE DIIEMEHTapHBIE Jac-
THULBI-aJJPOHBI C 1IEJIOYUCICHHBIM CIIHHOM.
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METABOJIM3M — o0OMeH BeIIeCTB, COBOKYITHOCTh IPOIICCCOB
karabonu3ma 1 aHaOoJIM3Ma B ’KMBOM OpIaHU3ME.

METAT'AJIAKTUKA — nocrynHast HaOmoeHnio yacth BeeneHHoi
CO BCEMM HAaXOMSIIMMHUCS B HEH TaJlakTHKaMH, KBa3apamMHu U JAPYTUMH
KOCMHUYECKUMH 00bEKTaMHU.

METAMOP®U3M  —  mporecc  U3MEHEHHS  CTPYKTYDHI,
MUHEPAJIOTHYECKOT0, WHOTJa XUMHYECKOTO COCTaBa TOPHBIX TIOPOI B
3€MHOM KOpe MOJ| BIMSHHEM TeMIlepaTyp, JaBICHUM W XUMHYECKOU
aKTUBHOCTH TITyOMHHBIX PACTBOPOB.

METO/I — COBOKYITHOCTH TIPHEMOB W OIIEPAIMHA MPAKTHIESCKOTO U
TEOPETHUIECKOTO TIO3HAHUS IeWCTBUTEIIEHOCTH.

MEXAHUWIIN3M — mnpencraBieHHe Mupa B KadeCTBE MAIIWHBI,
THTAaHTCKOTO MEXaHW3Ma, YeTKO (hYHKIIIOHUPYIOIIETO Ha OCHOBE BEUHBIX
Y HEW3MEHHBIX 3aKOHOB MEXaHWKH. YHHBEPCAJIHHBIN METOJ M3yUCHUS
OKpPY’KAaIoIIEero MHpa, CBOISIIMA JIIOOBIE TMPOIECCHl K  TMPOCTBIM
MEXaHMIECKHUM TIEPEMELLIEHUSM.

MEXAHUYECKWW JETEPMHWHHN3M - depra KiIaccCHUeCKOH
HayKHW, OTpHIAHHE CIlydaifHOCTe ro00oro poma, aOCOMIOTH3AINS
JTUHAMHYECKUX 3aKOHOB.

MUKPOBbI — oOmee Ha3BaHWEe BCEX MHUKPOOPTraHU3MOB
(OGakTepmii, JAPOMOKEBBIX W IUISCHEBBIX  TIPUOOB),  UCKITIOYAs
MHUKPOCKOITMUECKUE BOJOPOCIIH U MIPOCTEUIITHE OPTAHU3MBL.

MUKPOMUP — wmup mnpenensHO MalblX, HEMOCPEICTBEHHO
HEHAOJIOIAEMBIX MHKPOOOBEKTOB (MOJIEKYJ, aTOMOB, 3JEMCHTapPHBIX
YACTHIIY), IPOCTPAHCTBEHHAS PA3MEPHOCTh KOTOPBIX Hcuncisiercst or 10
10 10" cm, a BpEMs KH3HU — OT OECKOHEYHOCTH JI0 10%¢.

MUKPOSBOJIIOLMA  —  COBOKYHNHOCTh  3BOJIOLMOHHBIX
WU3MEHEHUH, MPOUCXOASAIINX B TeHO(OHIAX TOMYJISAINM 32 CPABHUTEIBHO
HEOOJIBIION TEPHOJ] BPEMCHH W TPUBOIAIIMX K MOSBICHUIO HOBOTO
BUJA.

MUWHEPAJI — ¢du3udeckn 1 XUMAYISCKH HHIUBUAYATH3UPOBAHHOE
TEJO0, BO3HHUKIIEE B pe3yNbTaTe ECTECTBEHHBIX (HHU3NKO-XUMHUIECKUX
MIPOIIECCOB B 3eMHOIl KOpe; OONBIIMHCTBO MHHEPAJIOB — TBEPIBIC
KPUCTAIMYECKHE COSIAMHEHHS; SIBISFOTCS COCTaBHBIMH YaCTSIMH DY,
TOPHBIX MOPOJT ¥ IPYTHX T€OIOTUIECKUX Tell.

MUHEPAJIOTUSI — Hayka O TPUPOJHBIX  XUMHYECKUX
COoeIMHEHMSIX (MHHEpallaXx), WX COCTaBe, CBOWCTBAX, OCOOECHHOCTSX
CTPOEHHUS M YCIIOBHSIX 00pa30BaHUsI.

MOJIEJIMPOBAHUE — wMeton HaydHOTO ITO3HAHMS, W3yYCHHE
OOBEKTOB ITOCPEACTBOM WX MOJAEICH ¢ JaTBbHEHITUM TIEPEHOCOM
MOJYYEHHBIX JTAHHBIX Ha OpWUTHHAI. MEXIy OpPHIMHAIIOM M MOJEIBIO
JIOJDKHO CYIIIECTBOBATh CYIIIECTBEHHOE CXOACTBO TIO STy MPU3HAKOB.

MOJIEKYJIA — HauMmeHbIIas 4acTHIA BEIIECTBA, 00Iaaarolas ero
XUMHYECKHMHU CBOMCTBAMHU.

430



MOIJIEKVJISIPHAA XWUPAJIBHOCTh (JUCUMMETPUA) -
OTCYTCTBUE 3€pKAJIbHOM CHUMMETPUM Y MOJEKYJ JKMBOW MaTepuH,
MPOSIBIISIONICECS B CIIOCOOHOCTUM OTKJIOHATH MOJISIPU30BAHHBIN JIyd
CBETa.

MYTAI'EHbBl — ¢usudeckne, XMMHYECKHE W OUOJIOTHYCCKUE
(hakTOPEI, BBI3BIBAIOIINE MYTAITHH.
MVYTAILIMSI — BHe3amHO BO3HHKAIOIIEE ECTCCTBEHHOE WIIN

HCKYCCTBEHHOE CTOMKOE M3MEHEHHE HACICACTBEHHBIX CTPYKTYD,
OTBETCTBEHHBIX 32 XpaHEHHUE U Tiepe/iauy HACIIEICTBEHHOMN nH(popManuw.

MVYTVYAJIN3M — B3auMOIIOJIE3HOE COXKHTEJIBCTBO OPraHU3MOB,
Py  KOTOPOM TNPHUCYTICTBHE IIApTHEpa CTAHOBUTCA O00s3aTEIbHBIM
YCJIOBUEM BBUKUBAHUA OJIA KaXXA0I'0 U3 OPraHu3MoOB.

H

HABJIIOAEHUE — METOT HAyJHOTO TTO3HAHUS,
[IEJICHANPaBICHHBI  CTPOTHHA  TPOIECC  BOCIPHATHS  TPEAMETOB
JeCTBUTEIHHOCTH, KOTOPBIE HE JOJDKHBI OBITh M3MEHEHBI.

HACJIIEACTBEHHOCTDb — cBo#CTBO OpraHM3MOB IOBTOPSTH B
pSy TIOKOJICHWH CXOMHBIE THITBI OOMEHA BEIIECTB M MHIMBHIYAIEHOTO
Pa3BUTHS B IIETTOM.

HATYPOUWIIOCO®UA —  yMO3pUTEIBHOE  HCTOJKOBaHME
MIPUPOJIBL, BOCTIPUATHE €€ KaK eAMHOTO EeJIOTO.

HAVYKA — yacTb KynbTyphbl, IpEACTaBIISIONIAs COOOH COBOKYIHOCTh
OOBEKTUBHBIX 3HAHUN O OBITUH, MPOIECC TONYYCHUS W MPUMCHCHUS
ATUX 3HAHUH Ha NIPAKTHKE.

HAYYHAS PEBOJIIOLIUA — kapAuHaNbHBIA MEpeBOPOT B
3HaHUSX O MUpPE, CBSI3aHHBIA CO CMEHOM Hay4yHOU KapTHHBI MHUpAa.

HAYYHO-UCCIIEAOBATEJIBCKAS TTPOIPAMMA - 1o Xe,
YTO TAapajurMa; COBOKYITHOCTh  TPENINOCHUIOK,  OIMPEIEIISIOIIINX
KOHKPETHOE HAay4YHOE WCCIENOBaHNe W MPHU3HAHHBIX Ha JAHHOM JTare
pa3BUTHS HAYKH.

HEI'DHTPOIIMSA —  wMepa  yHOpPSIOOYEHHOCTH  CHCTEMBEI,
MPUHUMAIONIAS TOJILKO OTPUIIATEIIEHBIC 3HAYCHHUSL.

HEWHEPIIMAJIBHBIE CUCTEMEI - cucremsl, ABMXyImuecs Apyr
OTHOCHUTEJIHHO APYTa C YCKOPEHUEM HJIH 3aMEJICHUEM.

HEOJAPBUHU3M — COBOKYMHOCTh HOBEHIIUX SBOJIOLMOHHBIX
KOHIICTII[MI, OCHOBAaHHBIX Ha MpPU3HAHUM ECTECTBEHHOTO O0TOOpa
OCHOBHBIM (PaKTOPOM 3BOJFOIUH.

HOMOTI'EHE3 — nHemapBUHOBCKAas KOHIIEIITUS Pa3BUTHS >KABOM
MIPUPOABI, COTIIACHO KOTOPOW IBOJIONMS COBEPIIAETCS TOJ ACHCTBHEM
HEKHX BHYTPEHHUX, 3apaHee ONpeIeIeHHBIX TPUYHH.

HOOC®EPA — mo BepnHamckoMy, HOBOE COCTOSHHE OHOCHEpHI,
MpeoOpa3oBaHHON YEIOBEUYECCKOH MBICIBI0O W TPYIOM; TIIPH 3TOM
pa3yMHas dYellOBEYeCKast JESATENbHOCTh CTAHOBUTCS OMPEIEISIOIINIM
(haKTOpOM TMHAMUKH OOIIECTBA U MTPUPOJIBL.
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HOPMA — ¢ yHKIMOHATTBHBIN ONTUMYM OHMOJIOTHYECKON CUCTEMBI.

HYKJIEMHOBBIE KMCJIOTBI — GuononuMepsl, TOCTPOCHHBIC W3
OOJIBIIOTO YHCIa HYKJICOTHIOB;, MUIPAIOT BEAYILYIO pOJb B OMOCHHTE3E
OeJka M nepeayue HacJIeICTBEHHBIX IPU3HAKOB U CBOWCTB OPraHU3MOB.

HYKJIOH — obuiee Ha3BaHue MpOTOHA W HEMTPOHA — YaCTHII, U3
KOTOPBIX MIOCTPOEHBI aTOMHBIE S/Ipa.

HYTALUS — nepuommdeckue HeOONbImue KojeOaHUI B
MOJIO’KEHHUH TIOJIFOCOB MUPA.

(o)

OBPATHAS CBS3b — peakmmss CHUCTeMbl Ha BO3IEHCTBHE
OKpY>KaroIei cpepl.

O30H — coeaunenune, 00pa3oBaHHOE TPeMs aTOMaMH KHCIIOpOoJa B
atMoctepe TOJ  BO3NEHCTBHEM  DIIEKTPUYECKHX — Pa3psioB WM
VIIETPaUOIETOBBIX JTyUei.

OHTOI'EHE3 — unanBHayabHOE Pa3BUTHE KUBOTO OPTaHU3Ma OT
MOMEHTa 3apOXICHWS [0 OKOHYAaHWSA JKH3HM; COTJIaCOBaHHAs
peanm3aIysi HacJaeICTBEHHBIX IPU3HAKOB ¥ (DYHKIIMI B TIpe/Ieax OTHOTO
OopraHmsMa.

OPTAHOT'EHBI — Xx#MMH4YeCKHE JJIEMEHTHI, OOECIIEUHBAIOIIIE
OCHOBY  JKM3HEACATEIBHOCTH  OPraHu3MoB  (YIJepond, BOJOPOL,
KHCJIOpOJI, a30T, Gocdop u cepa).

OXPAHA ITPUPO/Ibl — koMIulekC MEpONpUATHIA, HallPaBIEHHBIX
Ha palMOHAJLHOE HCIOIb30BAHUE, BOCIPOU3BOACTBO W COXpaHEHHUE
MPUPOJHBIX PECYPCOB 3eMIIM U KOCMHYECKOTO MPOCTPAHCTBA.

II

ITAJIEOT'EOI' PA®US — Hayka, u3ydaromiasi IpUpoAHbIE YCIOBUS,
CYILIECTBOBABILIME HAa MOBEPXHOCTH 3€MJIH B JPEBHUE T€0JOTHYECKHE
TIOXM (pacmpeeNeHne IPEeBHNX MAaTePUKOB M MOPEH, XapakTep penbeda,
KIIMMarTa 1 T.7.), 1 UX 3aKOHOMEPHBIE N3MEHEHHSI B ICTOPUH 3EMITH.

ITAJIEOHTOJIOI'USI — Hayka 00 HCKOIIAeMBIX JKUBOTHBIX |
pacTeHusX.

ITAHCIIEPMUS — runoreza o MOSIBICHWH >KH3HH Ha 3emie
3yJIbTaTe epeHoca 3apOIBIIIeH JKU3HH C APYTHX TUTAHET.

ITAPAZIMT MA (10 ke, 94T0 Hay4HO-MCCIIeIOBATENIHCKasI TIporpaMma) —
MpY3HAaHHBIE BCEMH HAyYHbIE JOCTIKEHHUS, KOTOpble B TEYEHHE
OTIPENIEIEHHOTO BPEMEHH MJAal0T HAyYHOMY COOOIIECTBY MO/IENb
MTOCTAaHOBKH MPOOJIEM U X PEUICHHE.

ITAPA3UT — >XMBOTHBIN WK pACTUTENbHBIN OPraHu3M, >KUBYLIUN
Ha TIOBEPXHOCTH WJIM BHYTPH JIPYTOr0 OpPraHW3Ma M MHUTAIOIIUICS 3a
CYEeT HETO.
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ITAPCEK — actpoHOMHYECKasl €AMHHIIA U3MEPEHUS MEK3BE3THBIX
paccTostHul, paBHas 3,26 CBETOBBIX JIET.

ITACCUOHAPHOCTb — B «konnennuu JI.LH. T'ymunera,
MIOBBINIICHHAS TATa K JCHCTBHIO Yy JIIONEH, BO3HHUKAIOMIAsS HW3-32 WX
crien(HIecKOll  CIIOCOOHOCTH yCBaWBaTh OOJbIIE 3HEPTHH, YEeM
HEOOXOAMMO  JUISI  HOPMAIBHOW  JKM3HEHCATCIBHOCTH,  SBJISCTCS
pEe3yIIETATOM MYTAIIHH.

ITATOJIOTHUSA — HapymieHHe HOPMBI, (DYHKIIMOHAJIHLHOTO
ONTHMyMa OHOJIOTHYECKOH CHCTEMBI.
NECTULMUJAblI — xumuueckue mnpenaparbl s OOpbOBI ¢

copHsiKaMu (TepOUIUIIbI), BPEAUTEISAMU (MHCEKTHIMIBI), OOJIC3HIMU
((yHrUIUIBI) KYIBTYPHBIX PACTECHUMA.

[IETPOI'PA®US — Hayka O TOpPHBIX TOpOIaX, HX COCTaBax,
VCIOBHSX  3aJICTAHWS,  3aKOHOMEPHOCTSX  PAaClpOCTpaHCHUS U
ITPOUCXOKICHHSI.

IIJIASMA — 4YacTHYHO WU MOJHOCTHIO MOHHM3UPOBAHHBIM Ta3, B
KOTOPOM IDIOTHOCTH TIOJIOXKHTENBHBIX W OTPUIATENHFHBIX 3apsiIoB
MIPaKTUIECKH OJMHAKOBEI.

INIAHETA — HecamocBetsieecss HebecHoe Teno, 1o ¢Gopme
Onm3Kkoe K Imapy, Imoiydaromiee cBer W Temio or ComHnma wu
oOparmaroireecst BOKpYT HEro 10 SJUTUITHICCKOW OpOuTe.

IUIAHETE3UMAJIMM — 3apopblimieBbie  siipa, 0Opa30BaHHBIC
MyTEM AaKKPElUH M3 MEJKUX YacTUI] Ta30BO-TBUICBOrO obOyaka. IMx
00beIMHEHNE 00Pa3yeT IUIaHETHI.

INTAT®OPMA TEOJIOTUYECKAS — onHa u3 OCHOBHBIX
CTPYKTYPHBIX (OpM 3€MHOW KOpPBI, XapaKTEPU3YIOIIAsCs MaJIOH
WHTCHCUBHOCTBIO ~ TCKTOHUUCCKUX  JIBIDKEHMH W MarMaTUYecKHX
MIPOIIECCOB;  CIIOKEHA  TOPH3OHTAIBHO  3aJE€TAONIMHA  OCaJKaMH
(uratopMeHHBIH  YeXoj), TMOJ KOTOPBIMH  HAXOIATCS  CHIIBHO
MeTaMophU3NPOBaHHBIE U CMATHIE B CKIIAAKH OoJiee IPEBHHE MOPOIBL.

[NOJIMMEPbl —  XwMmmdeckne  COCOUHEHHS € BBICOKOH
MOJICKYIIIPHOM MAacCOi; MOJIEKyJa IIOJIMMepa COCTOMT M3 OOJBIIOro
Yrcia TOBTOPSIOUINXCS 3BEHBEB; TIOJIMMEPHI SIBISIOTCS OCHOBOW JUIA
M3TOTOBJICHUS IIACTMACC, PE3HHBI, JIAKOKPACOYHBIX MAaTEPHAJIOB, KIIECB;
U3 TOJUMEPOB COCTOST BCE HATYPaIbHBbIE U XMMHUYCCKHE BOJIOKHA; U3
OHMOTIOJIMMEPOB  TOCTPOCHBI ~ KJICTKH  JKUBBIX  OPraHU3MOB U
MEXKJIETOYHOE BEIIIECTBO.

[NOJIMIEHTPU3M — kaptuHa Mmwupa, cuuTaionias BceneHHyro
OECKOHEUHOH B IPOCTPAHCTBE M BEYHOH BO BPEMEHH, C OCCKOHEYHBIM
KOJIMYECTBOM 3BE€3], BOKPYT KOTOPBIX BPAIIAIIOCh MHOXKECTBO ILIaHET,
HACEJICHHBIX Pa3yMHBIMH CYIIECTBAMH.

ITOJIFOCBI MHUPA — Touku mepeceucHUs: HeOECHOU cdephl Tak
Ha3bIBAEMON OCBIO MHpPa, BOKPYI KOTOPOM IIPOHCXOAHWT €€ BUIUMOE
cyrounoe BpamieHre. CeBEepHBI TONMIOC MHpa TeMeph PaCIOIOKEH
BOI3M [losipHO#t 3BE3 /5.

[NOHATHUE — oTrpaxkeHue MpeAMETOB U SBICHUM CO CTOPOHBI UX
CYIIIECTBCHHBIX CBOWCTB W OTHOIIEHHH, (hopMa MBIIUICHUS, KOTOpas
0000II1aeT 1 BBIACISICT MPEIMETHI IT0 UX OOIIAM MPH3HAKAM.
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MNOMNYJIAIINUA — coBokymHOCTH oOco0Oeii  OJHOrO  BHIA,
HACEJISIFOLIMX ONpeeTIeHHYI0 TEPPUTOPHIO, CBOOOHO CKPEIIHBAIOLINXCS
MEXIy cOO00M W YaCTUYHO WIJIM TIOJIHOCTBIO W30JMPOBAHHBIX OT JAPYTHX
oco0ei cBoero BUjA.

ITOYBA — HapyXHbIE TOPH30HTHI TOPHBIX TIOPOMA, ECTECTBECHHO
VM3MEHEHHBIE COBMECTHBIM BIIMSIHUEM BOJIBI, BO3AyXa M Pa3IMYHOTO pojia
OpPTaHU3MOB, BKJIIFOYAst UX OCTATKH.

I[MPELHECCHUSl — mepeMmernieHne TOYEK BECEHHETO W OCEHHETO
PaBHOEHCTBHUI C BOCTOKA HA 3ara]] BCIEICTBHE MEUIEHHOTO ITOBOPOTa B
IPOCTPAHCTBE 3€MHOM OCH.

[MPUHIIUIT BEPUOUKAIIMN — oauH U3 NOPUHIMUIOB B
METOJIOJIOTHH HAyKH, MO3BOJIAIOUIMNA OTIUYUTH HAyKy OT ICEBIAOHAYKH,
YTBEPKAAIOLIHH, YTO €CITN KaKOe-TO MOHATHE WU CYXJAEHHE CBOANMO K
HEMOCPEICTBEHHOMY ONBITY, TO OHO UMEET CMBICI. .

MNPUHIUIT OTHOCUTEJIbBHOCTU (KIIACCUYECKUH) -
MPUHIAIL, COTJACHO KOTOPOMY MEXIy TIIOKOEM M pPaBHOMEPHBIM
MPSMONTUHEWHBIM ~ JIBIDKEHHEM  HET  HHKaKoOH  pasHMIBI, OHHU
ONMCHIBAIOTCS OAHMMH W TEMH K€ 3akoHamH. Hwukakmmwu
MEXaHWYeCKUMH  ONBITAMH, TPOBENECHHBIMA  BHYTPU  CHCTEMBI,
HEBO3MO)KHO YCTAHOBUTH, MOKOHWTCS HAaHHAS CHCTEMa WM IBIKETCS
PaBHOMEPHO U IIPSIMOJIMHEWHO.

[MPUHIUIT COOTBETCTBUSA — Teopun, chopaBeaguBOCTh
KOTOpBIX OBbUIA AKCIEPHUMEHTABHO YCTAHOBIICHA MJIsI ONpeleTieHHOM
TPYIIBI SBJICHUI; C TIOCTPOCHHEM HOBOW TEOpHH JIsl TOM ke obaacTu
SIBJICHUH cTapasi TeOpus He 0TOpachIBaeTCsl, HO COXPaHsIET CBOE 3HAYCHHUE
IUISl TIpeKHEH oONacTH SIBICHWHM KakK MpeAeNbHBIA, YacTHBIA Clydaid
HOBOH TEOPUHU.

[MPUHIIUIT CVYIIEPIIO3ULIMMW - gomymieHHe, COTIACHO
KOTOPOMY pEe3yIABTHPYIOMMK A(PGEKT TMPEACcCTaBlsieT Cco00H CyMMy
3P QeKToB, BBIBBIBAEMBIX KAKIBIM BO3ICHCTBYIONINM SIBIICHHEM B
OTIETHHOCTH.

[MPUHIIUIT DPAJIbCUOUKAIIMM — oawH W3 NPHHITUIIOB B
METOMOJOTHH  Haykd, cdopmymupoBanabii K. Ilommepom. B
COOTBETCTBUH C HAM Ha CTaTyC HayYHOT'O MOXKET IMPETEH/I0BATh TOIBKO
MIPUHIUITAAIBHO OMPOBEPKUMOE 3HAHHE.

MMPOAYUEHTBI — aBrorpodHble oOpraHu3mMbl (B OCHOBHOM
pacTeHusi), KOTOpblE MOTYT TMPOU3BOJAWTH TMHUIIY W3 TMPOCTHIX
HEOPraHWYeCKUX BEIIECTB.

[MPOKAPHUOTBI — xieTku, JUIIeHHBbIE OQOPMIIEHHOTO SifIpa
(BUpYCHI, OaKTEepHUU, CHHE-3EJICHBIC BOJOPOCIIH).

[TPOTOBMOHT — noxJIeTOYHBIA MPEIOK >KMBBIX OPTaHU3MOB Ha
3emie.

IICEBJIOHAYKA — mxenayka, Ha0op (parMeHTapHBIX 3HAHUM,
CKPBIBAIOIIUXCS TIOJ] MACKOW HAYKH.

ITYJIbCAPBI (HeiiTpoHHBIE 3BE31IBI) — 3BE3IBI OYCHH HEOOJBIIIX
pa3mepoB (okoJio 20 KM B AMAMETPE) C BBICOKOH TUIOTHOCTBIO, SIBJISIO-
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IMHMecs  WCTOYHUKAMH  KOCMHYECKOTO  pajauo-,  ONTUYECKOrO,
PEHTICHOBCKOI'0, raMMa-u3JIyuCHUsA, KOTOPOC IMPUXOAUT Ha 3emiio B
BUAC NCPUOANYCCKH ITIOBTOPAIOIMIUXCA UMITYJIBCOB.

ITYHKTYAJIMU3M — coBpeMeHHass KOHIIETITNS HeIapBUHOBCKOM
SBOJIFOIMH, COTIIACHO KOTOPOH pa3BUTHE HIET IyTEM PEAKHX U OBICTPHIX
CKa4KOB B HEOOIBIINX MOMYJISIHAX B TEUCHHUE OIHOTO FUTH HECKOIBKHIX
[IOKOJICHU.

P

PABOTOCIIOCOBHOCTD — ¢rnocoOGHOCT, MHAUBUIA BBLITIOIHATE
Henecoo0pasHyro AesITeNbHOCTh Ha 33JaHHOM YPOBHE 3((EKTUBHOCTH B
TEUCHHE OTPEICIICHHOTO BPEMCHHU.

PAIUKAJI — ycroWuuBas Trpymma aToOMOB B  MOJEKYJIE,
nepexosiias 0e3 U3MEHEHHS U3 OJTHOTO XUMHUYECKOTO COCIUHCHUS B
IpyToe.

PAJUOAKTHMBHOCTb — camMompou3BOJIBLHOE —IMPEBpAIICHUE
HECTOMKMX  aTOMHBIX  siAep B sAApa  JAPYTUX  DJIEMEHTOB,
COIPOBOXKIAIOIIEECS UCITYCKAHUEM SIIEPHBIX U3TYUYCHH.

PACA — uCTOpHYECKH CIOKUBIIASCS TPYIIIA JIFOJICH, 00BSIMHEHHBIX
OOIMHOCTBIO ~ TIPOUCXOXIICHUS,  BBIPAKAMOMICHCI B OOIIHOCTH
HACJIEZICTBEHHBIX, MEPEIaBaeMbIX MOTOMCTBY BTOPOCTEIIEHHBIX BHEITHHX
(bm3decknx ocoOeHHOCTEH (IIBET KOXKH, TJa3, BOJIOC, (hopMa deperna u
T.IL.).

PAIITMUOHAJIBHOE ITPUPOJIOIIOJIB3OBAHUE - B03MOXHOCTBH
YIpaBIleHUS TPUPOIHBIMH SKOCHCTEMaMH C IIENbl0 OOecTedeHust u
JATbHENIIIero YITydIlleH!s] CYIIECTBOBAHUS UEIIOBEYECKOTO OOIIeCTBa,
MaKCHMAJIbHOTO  WCTIONB30BAHUS BCEX HEOOXOAWMBIX  TPHPOIHBIX
pecypcoB, TPEAOTBpAIICHHWS W CHIDKEHUS BO3MOXKHBIX  BPEIHBIX
[IOCJIEICTBUI YEI0BEUECKON ACSITEIBHOCTH.

PAIIMOHAJIbBHOCTDb — cBO#CTBO Hay4YHOTO 3HAHWSI, TpeOyroIee
MIpH TIO3HAHWUH MHpPa OMUPATHCSA TOJBKO HA YEJIOBEYECKHH pa3yM M €ro
BO3MOKHOCTH.

PEAKIIMOHHAA CITOCOBHOCTb — xumuyeckas aKTHBHOCTB
XUMHUYECKOTO JJIEMEHTA, 3aBHUCHINAs OT KOJIMYECTBA 3JICKTPOHOB Ha
BHEITHEM AJICKTPOHHOM YPOBHE.

PEAVKIIMOHU3M — MeTOoa0NM0THYECKHH TOAXO0/d, CBOJSIINAM
BBICIIICE K HU3ILEMY, OOBSCHSIOINIUIA CII0OKHOE Yepe3 MPOCTOe.
PEBOHAHC — sBneHMe CHJIBHOTO BO3pAacTaHUs aMILIUTY.IbI

KoJieOaHul (IICKTPUYCCKUX, MEXAaHHUYECKUX, 3BYKOBBIX M T.I.) MOJ
BIIMSHMEM BHEIIHUX BO3JEHCTBHI, KOIrJa YacToTa COOCTBEHHBIX
KOJIEOAQHUM CHCTEMBI COBIIAJA€T C YAaCTOTOM KOJIEOAHMII BHEIIHETO
BO3JICHCTBUA.

PE3BOHAHCBI — HeycTOWYMBBIE OJIE€MEHTApHbIE  YaCTHUIB,
XapaKTEpH3YIOIMecs KpaiHe MaibM BpeMeHeM xm3an — 102°—107°
CEeKYH/IBI.
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PEKATIIUTYJIALUA (OroreneTHyecKuii 3aKOH) —
BOCIIPOM3BE/ICHUE OCHOBHBIX JTaloB pPa3BUTHS NPEIKOBHIX  (opm
(punorene3a) B xoAe HMHAMBUIYAILHOTO (3apOMBIIIEBOrO) pPa3BUTHS
(oHTOTEHE3a) Y HBIHE KUBYIIUX OPTaHU3MOB.

PEKOMBUHAIIA I'EHOB — repepacnpeeieHne
TeHETUYECKOT0 MaTepuala poJuTeieii B TOTOMCTBE, 00YCIIOBIUBAIOIIEE
W3MEHYHUBOCTbH KUBBIX OPTaHNU3MOB.

PEJIUKT — opranusm, mpeMeT WK SBJIEHUE, COXPAaHUBIIIEECS Kak
TIEPEKUTOK OT JPEBHUX DIIOX.

PEJIITUBUCTCKUE OODEKTBI — W3MEHEHHS
MPOCTPAHCTBEHHO-BPEMEHHBIX ~ XapaKTepUCTUK TeN, 3aMeTHblE Ha
OOJBIIMX CKOPOCTSIX, CPABHUMBIX CO CKOPOCTBIO CBETA.

PEIUVIMKAILIUS — curTe3 Ha Kakmoit m3 HUTEeH Moiekymsl JTHK
MapHOM €l HUTH; JIEKUT B OCHOBE Tepe/ladyd HacJeACTBEHHOU
WHPOPMAINIUHY OT KIETKH K KJIIETKE U OT MOKOJICHUS K TTOKOJICHHIO.

PE®JIEKC — otBeTHas peakisl OpraHu3Ma Ha T€ WM HHBIC
BO3/ICHCTBHS, OCYIIECTBIIIONIASICS C y9aCTHEM HEPBHOM CHCTEMBI.

PEIIECCUBHBIN ITPU3HAK - TOT U3 pOAHTEIbCKUX MPU3HAKOB,
KOTOPBI HE TPOSBISETCS Y MOTOMKOB TIEPBOTO TMOKOJEHUS, SBISETCS
MOJIaBJICHHBIM; JAHHBIM MPU3HAK HAYMHAET MPOSBISTHCS y BTOPOTrO U
MOCJEAYOLINX TTOKOJIEHUH.

PHK — puboHykIIeMHOBasE KUCIIOTA, OJ[HA W3 HYKJICHHOBBIX KHCJIOT,
XapaKTepHasi COCTaBHASI YaCTh IIUTOIUIA3MbI JKUBOTHBIX U PACTUTEIBHBIX
KJIETOK.

PYIIMUMEHT — Henmopa3BuThlii oOpraH, yTpaTHUBLUIMKA CBOIO
GyHKUMIO B TEYEHHE HCTOPUYECKOTO pPa3BUTHSA OpraHu3Ma H
HaXOJIALIUICS HA MYTU K UCYC3HOBEHUIO.

Cc

CAJIbTAIMOHU3M — oaHo M3 HampaBieHUH aHTUAAPBHHU3MA,
ocHoBaHo B 1860—1870-e rr. A. 3roccom u A. Kemmukepom.
VYTBepKaaeT, YTO BeCh IUIAH OYAYIIEro pa3BUTHS JKM3HU BO3HHK €IIe B
MOMEHT €€ TIOSBJICHHsI, a BCE DBOJIOIMOHHBIE COOBITHS MPOMUCXOJST B
pe3ynbTaTe CKauKo0Opa3HbIX M3MEHEHHH (CallbTalluii) SMOproreHesa.

CAMOOPI'AHU3ALIMA —  ckaukooOpa3HBIH  TIPUPOIHBIN
MpoLEeCC, TMEPEeBOASIIMN  OTKPBITYIO HEPABHOBECHYIO  CUCTEMY,
JIOCTUTIIYI0 B CBOEM pa3BUTUM KPUTHUYECKOTO COCTOSHHS, B HOBOE
YCTOWYHMBOE COCTOSIHUE C 0oJiee BBICOKMM YPOBHEM YHOPSIOYEHHOCTH
110 CPAaBHEHMIO C UCXOJHBIM.

CAITPO®UTBI — rereporpodHbIe OpraHW3MBbI, MUTAIOLIMECS 32
CYET Pa3JIoKEHUs] MEPTBBIX TKaHEW WJIM PaCTBOPEHHOTO OPraHUYECKOro
BEIIECTBA U MPEBPAILAIOIINE UX B IIPOCThIE MUHEPATIbHBIE COSTUHEHUS.
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CEJIEKIIUSI — BbIBeieHHE HOBBIX M YJyUIlIEHHE CYIIECTBYIOLIHX
COPTOB PAaCTEHHUN M IOPOJ, KUBOTHBIX ITyT€M IPUMEHEHUS HAYUYHBIX
METOJIOB 0TOODA.

CUMBMO3 —  ¢opmMa  COBMECTHOTO  B3aHMOBBITOIHOTO
CYIIIECTBOBAHUS ABYX OPTaHU3MOB Pa3HBIX BUIOB.
CUMMETPUS —  ogHOPOAHOCTH,  MPOIOPIMOHATLHOCTD,

TapMOHHUS KaKUX-THO00 0OBEKTOB.

CUMMETPUA B ®U3UKE — cBoOHCTBO (hHM3WUECKUX BEITUIHH,
JIETaNbHO  OMHCHIBAIONINX  TOBEACHHE  CHCTEMBI,  OCTaBaThCS
HEM3MEHHBIMHU TIPH ONpeAeNIeHHBIX MpeoOpa3oBaHUsSX ITHX BEIWYHH.
Jle:xaT B OCHOBE 3aKOHOB COXPAaHEHUS (PU3NYCCKUX BEIIMYMH,

CUHI'YJIIPHOCTDB — TtoueuHblli 00beM ¢ OSCKOHEYHO OOJIBIIIONHN
IUIOTHOCTHIO, WHOTJAa TaK Ha3bIBAIOT HAYAIBHOE CBEPXILIOTHOC
cocTtosiHue BceeneHHou.

CHUHEPTETUKA (koomepaTUBHOCTh, COTPYIHHUYECTBO) — HAyKa O
CaMOOPraHU3aIU MMPOCTHIX CHCTEM, TIPEBPAIIICHUH Xa0ca B TIOPSJIOK.

CUHTE3 — wMerom Hay4YHOTO  TIO3HAHHUSA, COCOUHCHHE
Pa3pO3HEHHBIX AIIEMEHTOB MPEIMETa B €AMHOE IIEN0E M MMO3HAHUE 3TOTO
LIEJTIOT0 B €AMHCTBE U B3aMMHOM CBSA3H €0 4acTeu.

CUCTEMA — BHyTpeHHEe WIH BHEIIHEE VYIOPSIIOUYECHHOE
MHOECTBO B3aWMOCBSI3aHHBIX JJIEMEHTOB, OIpeNeIeHHas IEeIOCTHOCTb,
MPOSIBIIIONIAs ce0sl KaK HEYTO €JUHOE II0 OTHOIICHWIO K JAPYTHM
00BEKTaM UM BHEUIHHM yCIIOBHSM.

CUCTEMHBIN TIOAXOJ — npeacraBieHHe O MHPE KakK O
COBOKYITHOCTH Pa3HOYPOBHEBBIX CHCTEM, CBS3aHHBIX OTHOIICHUSMH
HEPApXUUECKOM COTIOIUNHECHHOCTH.

CKAUYOK — xpaiiHe HeIMHEHHBIH MpOLECC, MPU KOTOPOM Jaxe
MaJible W3MCHEHUS YIPABISIONMIUX MMApaMETPOB CHCTEMbI BBHI3BIBAIOT €€
[epexo/1 B HOBOE Ka4eCTBO.

CO3HAHHUE — CBOWCTBO BBICOKOOPTAHW30BAHHOW MAaTEpUH
OTpaXkaTb OOBEKTHBHBIE CBOICTBA MPEAMETOB H SIBICHHN OKPYKAIOIIETO
MHUpa, IDIAHUPOBATH CBOM JIEHCTBUS W  OIEHWBATH IIOJyYeHHBIS
pe3yibTaThl; YacTh  IICHXHKH, KOTOpas MOXET  IPOHM3BOJBHO
HaIPaBIIAThCS HA OMPENCIICHHBIN peaabHBIN WIH HICATHHBIA OOBEKT,
BO30YXKIAThCS WJIM TOPMO3HMTHCS CaMUM CyObekTOoM. B co3HaHuu
BBIJICJISIIOT ~ TPOIIECCHl  BHUMAHUS, BOCIPHSTUS W 1epepaboTKu
UH()OPMALMH, TAMATh, MBIILIIEHUE, & TAKKE MOMEHTEI TBOPYECTBA.

COOTHOIIEHUWE HEOITPEAEJIEHHOCTEW T'EM3EHBEPTA -
MIPUHIMIT COBPEMEHHOW (DU3UKH, YTBEPXKIAIOIIAN, YTO YEeM TOYHEE
(bUKCUpPOBaH WMMITYJIBC, TeM OOJbIas HEONPEACICHHOCTh OyaeT B
3HAYEeHUH KOOPAMHATHI JIEMEHTAPHOH YacTHIBI, 1 HA00OPOT.

CIIEKTPOCKOIIUS — pa3gen (Gu3NKHA, B KOTOPOM H3YJarOTCS
CHEKTPHI DJIEKTPOMAarHUTHOTO W3IIy4eHUS aTOMOB, aTOMHBIX Sep,
MOJIEKYJI, KPUCTAIIJIOB U T.1I.
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CIIMH — coOCTBEHHBIN MEXaHUYECKU MOMEHT KOJIMYeCTBA
JBIDKCHUS (MMITyJIbCca) 3JIEMEHTapHOM YacTHIIbI, €¢ BHYTPEHHSIS CTETICHb
CcBOOOIBI, BCErJa MPHUCYINAs JAaHHOMY BHAY yacTui. OmpemenseT ux
CBOICTBa, OOYCJIOBJIEHA KBAaHTOBOM IPHPOIOW ASTHX dacTHI. MoxkeT
paBHATECs 1Ienomy (0, 1, 2) n momymenomy (1/2, 3/2) ancy.

CTATUCTUYECKHUE 3AKOHBI - (¢wu3ndeckne 3aKOHEI,
OoTpakarolue OOBEKTHUBHBIE 3aKOHOMEPHOCTH B BHUJE OJHO3HAYHOMN
CBSI3M CTATUCTUYECKUX pacTpe/ieNieHni PU3MIeCKUX BETUIHH.

CTUJIb HAYYHOI'O MBIIIJIEHUSA - npuHATEIA B HAyIHOU
cpeme  Ccrmocod TIOCTAaHOBKHM HAYYHBIX MpoOJeM, apryMEHTaIlvH,
H3JI0KCHUS HAYUHBIX PE3YJIbTATOB, PETYIUPYET BXOKIACHUE HOBBIX Hﬂeﬁ
B HayKy, (JOPMHUPYET COOTBETCTBYIOIINI TUI UCCIICIOBATEIIS.

CTPAHHOCTD — xBaHTOBOE YHCIIO, XapaKTEPU3YIOIIEE aIpOHEI.

CTPATUTPA®US  —  pazmen reoJIorny, U3y4aroun
TOCJIEIOBATEILHOCTh  (DOPMUPOBAHUST TOPHBIX TOPOJA, WX TICPBHYHBIC
MPOCTPAHCTBCHHBIC B3aWMOOTHOIIICHUS W OTHOCHTENBLHBIA BO3pacT ¢
[ENBI0  YCTAHOBJICHUS TEOJOTMYECKOTO CTPOSHHS MECTHOCTH U
MOCIIEOBATEIHFHOCTH COOBITHH T€0IOTUIECKON MCTOPUN 3eMITH.

CTPYKTYPA — OTHOCHTENHHO YCTOWYMBAas CHCTEMa CBS3CH
AIIEMEHTOB, O0Pa3YIOMINX €JMHOE IIE0e; BKIIOYaeT B CeOS DIIEMEHTHI
CUCTEMBI, OTHOIICHUS MEXIY HIMH U CHCTEMY 3THX OTHOIICHHA.

CTPYHbI — HpOTshKEHHBIC OHOMEpHBIE 0OBEKTHI LHHOH 107 cM,
KOTOpBIC SBJISIOTCS CHHOHMMOM 3JICMEHTAPHBIX 4YacTUIl B TECOPUH
cynepcTpyH. HbiHe M3BECTHBIC HAM 3JIEMEHTAPHBIC YACTUIIBI CUUTAIOTCS
B 3TOM TEOPUH BO30YKIICHHBIMH COCTOSHUSIMUA TaKHX CTPYH.

CYKUECCHS — mporiecc 3aKOHOMEPHOTO U3MEHEHUST OHOIICHO30B
Ha O/IHOM y4acTKe CpPe/bl.

CIHMEHTU3M — mupoBo33peHHEe, OCHOBAaHHOE Ha BEpe B HAYKy
KaK B €IUHCTBCHHYIO CIIACUTEIILHYIO CHITY.

T

TAKCOH — rpymma DUCKPETHBIX O0OBEKTOB, CBS3aHHBIX TOW WIIH
WHOW CTENeHbI0 OOIIHOCTH CBOMCTB M MPU3HAKOB M OIarojaps 3ToMy
JMAIOMMX  OCHOBaHWE  JUIA  TPHCBOGHHS WM  OIpPEEIeHHOMN
TaKCOHOMHUYECKOU KaTErOpHU.

TBOPUECTBO — nesrenbHOCTh, HamlpaBieHHAs Ha TO3HAHWE U
CO3/IaHME€ KAYeCTBEHHO HOBOTO, HEM3BECTHOTO JO CHUX IIOp B
MaTepUATLHON U JYXOBHOM chepax KyJIbTYyphl.

TEKTOHUKA — otpacne reonoruu, u3ydaromas CTPYKTYpY
3€MHOU KOPBI U €€ U3MEHEHUS TO0J] BIUSHIUEM MEXaHUYECKUX JBUKCHUIMA
u neopMariuii, CBI3aHHBIX C Pa3BUTHEM 3EMJTH B LIEIIOM.

TEJIEOI'EHE3 — HnampaBieHue aHTUAApBUHU3MA, OCHOBAHHOE Ha
yOeXJIeHHH! B 3apaHee peIHauYepTAaHHOM XO/I€ SBOJFOINH.
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TEJIEOJIOT'M3M — npeacTaBiaeHUe O TOM, YTO Y JIF000T0 IpeaMeTa
Win sABJICHUA I[GﬁCTBI/ITCHBHOCTH €CTh H3HAYaJIbHO 3aJI0OKCHHOC
MpeTHa3HAUCHIE.

TEJIECHOCTDb — mHOTOK »KH3HH, >KH3HENEATENHLHOCTL YEJIOBEKA B
LEJIOM.

TEJIOMEPBI — oco0ble cTpyKTypbl, pactoyIoXeHHbIE HAa KOHIAX
XPOMOCOM; UTPAIOT BaXHYIO poib B perutukanmu JJHK.

TEOPUSI — Breicmas ¢opMa HAydHOTO 3HAHUSA, COBOKYITHOCTB
000OIIEHHBIX TTOJOXKEHUH, 00pa3yoMMX KaKylo-THOO HAyKy WU ee
pasmen.

TEOLEHTPU3M — mpencraBienne o bore kak o emWHCTBEHHOM
TOJUTMHHOM PeabHOCTH; OCHOBA CPEIHEBEKOBOTO MUPOBO33PEHHS.

TEPMOJIMHAMUNKA — pasgen Gu3ukd, B KOTOPOM H3yYalOTCS
HanbOojee OOIMe CBOMCTBA CHCTEM, HAXONIIIMXCS B COCTOSHHH
TEIJIOBOTO PAaBHOBECHS, M IMPOIECCH TEpexoja MEeXITy TaKUMH
COCTOSHHSIMH, COTPOBOXKJA€MBbIE TIPEBPAIICHHEM TEIUIOTHl B JPYTHE
BUJIBI SHEPTUH.

TEPMOSJIEPHAS PEAKIUA — peakmus cuHTe3a (CIASHUS)
aTOMHBIX sizep, J(QEeKTHBHO TPOTEKArOmasi IPH  CBEPXBBICOKHX
TeMIlepaTypax M CIIOCOOCTBYIOIIAs MOJIEPKAHUIO STUX TeMIEpaTyp 3a
cueT OOJIBIIOT0 SHEPTOBBIICIICHHS.

TEXHOJIOI'MAI —  COBOKYHNHOCTH  METOAOB  00paboTKH,
W3rOTOBJICHHS, W3MEHEHHsSI COCTOSIHHUSI, CBOMCTB, (OpPMBI CBHIpBS,
Marepuana Wi noiygdadbpukaTa B mpoLecce IpOU3BOICTBA.

TEXHOC®EPA — COBOKYIMHOCTh TEXHHYECKHX YCTPOHCTB U
CHCTEM BMECTE C pa3MYHBIMHA BHIAMH TEXHHYECKOW JESATEILHOCTH
YyeloBeKa Ha IUIAHeTe; MOSBHIACH B PpE3YJNbTaTe aHTPOIIOTEHHOTO
npeoOpazoBaHus OHOCHEPHI.

TUIOJIOTUSA — xnaccudukauusi NpeAMETOB WM SBICHUH MO
NPUHIMITY OOIIHOCTH KaKUX-THOO0 MPU3HAKOB.

TOYKA BUOYPKAIIMMN — kputuyeckoe 3HAUECHUE MapaMeTpOB
CHCTEMBI, IPY KOTOPHIX BO3MOXKEH €€ HEOJHO3HAYHBIN TIepexo]] B HOBOE
COCTOSTHHE.

y

VIBTPAOUOJIIETOBOE HU3JIYUYEHUE — wHeBuammoe r1ia3zoM
ANIEKTPOMArHUTHOE W3JIy4YCHHE, pacroliaratolieecss B CHEKTPE MEXIY
(GHONETOBEIMA Y PEHTTCHOBCKUMHU JIYYaMH; OTJIMYACTCS CHIIbHBIM
XVUMHUYECKUM U OMOJIOTHYECKHM JICHCTBHEM.

YHUDUKAILISA — mnpuBeneHue 4ero-inbo K eAWHOH CHCTEME,
dhopme, K eTMHOOOPA3HIO.

VIIPABJAIOIIUE TTAPAMETPBI — BakHeWIue Mmokazareiu, OT
KOTOPBIX 3aBHCUT CaMO CYIIIECTBOBAHUE CUCTEMBI.

439



L

DAI'OTOPODBI — rereporpodHble OpraHU3MBI, MUTAOIIAECS
JPYTUMH OpTaHU3MaMH.

DA3A — oraenbHas CTaausA B Pa3BUTHH KaKOTO-JINOO SBICHUS HITH
mpoIiecca B MPHUPO/IE WITH OOIIECTBE.

OAYHA — COBOKYNMHOCTh BCEX BHJIOB JKMBOTHBIX KakKoH-In00
MECTHOCTH MJIM I'€0JIOTMYECKOr0 NEPUOIA.

OEHOTHUII — CcOBOKYHmHOCTh BCEX TIPU3HAKOB U CBOICTB
oprannzma, c(OPMHpPOBABIIMXCS B MPOLECCE €ro WHIMBHUAYaJIHHOTO
pa3BuTHsL.

®OEPMEHTHI — Ouokaranu3aTopel — BeIIeCTBA OCIKOBOMN

MIPUPOJIBI, COJCPIKAIIUECS B KUBOTHBIX U PACTHUTEIBHBIX OpPraHU3MAaX,
HaMpaBJsIoe, (QOPMHUPYIOLIHE, PETYIUPYIOIEe W  MHOTOKPATHO
yCKOpsitoIIe OMOXUMHUYECKHIE TPOLIECCH] B HUX.

OEPMUOHBI — »nemeHTapHbIe 4acTULBI C MOTYLENBIM CIIMHOM, B
KOHEYHOM  TIpefefie  BBICTYMAlOIIMe KaKk  YacTHUIbl  BEIECTBa;
MOUUHSIOTCS AeHcTBUIO 3ampeTa [laymnm.

OU3BNYECKAS KAPTMHA MUWPA — mpencraBiieHHE O MUPE C
TOYKH 3peHHS (U3WKH;, UTOT PAa3BUTHA (U3NIECKOTO 3HAHUS, CaMOe
olImee TeopeTHYECKOE 3HAHWE B (PHU3WKE, CHCTeMa ITOHATHH,
MIPUHIIMIIOB ¥ THIIOTE3, CITY)KAIIUX UCXOTHONH OCHOBOW JJISI TIOCTPOCHUS
TEOPHUIL.

OUJIOTEHE3 — wucTtopuyeckoe pa3BUTHE OPTaHW3MOB, HIIH
SBOJIOIHSI OPTraHUYECKOTO MUPA, PA3IMYHBIX THIOB, KJIACCOB, OTPSIOB,
CEeMENCTB, POJIOB U BUJIOB.

®JIOTMCTOH — oT rped. «Toprodriny; 0codoe Toprodee BEIeCTBO,
coJieprkarieecsl BO BCEX TOPIOYHMX TellaX M 00ECHEeYMBAIOIIEe IPOIEce
TOpPEHUs; OIMMNOOYHOE TPENCTaBICHNE, T'OCIOICTBOBABIIEE B XHMHHU
XVIII B.

OJIOPA — WUCTOPUYECKU CIOXKUBILASACS COBOKYIHOCTh BHJIOB
pacTeHnH KaKOH-T11M00 MECTHOCTH HITH T€OJIOTHIECKOT0 TIEpHOIa.
OJIIYKTYALUS — ciyuyaifHOe OTKIOHEHHE CHUCTEMBI  OT

PaBHOBECHOTO MOJIOKEHUS.

DOOPMAJIM3ALINSA — meTon HaydHOTO ITO3HAHWS, WCITOIH30BAHUE
CreaIbHONH CUMBOJIMKH BMECTO pealbHBIX O0BEKTOB.

DOOTOCHHTE3 — obpa3oBaHne B KJIETKaX 3€JCHBIX PACTECHHA,
BOJIOPOCJIEN ¥ HEKOTOPBIX MUKPOOPTaHU3MOB YIJIEBOJIOB U KUCIIOPOAA U3
YTIIEKUCIIOTHI M BOJBI MOJT IEUCTBUEM CBETA.

DOOTODDDEKT — «BBIOMBaHUE» BIIEKTPOHOB M3 BELIECTBA IPH
BO3JICHCTBUU HA HETO AJIEKTPOMArHUTHBIM M3lTydeHreM ((hoToHamn).

OVYHI'MIMUbI — XxuMuyeckue npenaparsl A YHUUTOKCHUS WK
NpeayNpexXICHUsT Pa3BUTUSl MATOTEHHBIX TI'pUOOB — BO30OymUTEnen
Oone3Hel CeNbCKOXO3IHCTBEHHBIX PACTEHHH.
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XUMHNYECKAS CBA3b — Bua  B3aUMOACUCTBUS  MEXIY
OTAC/IbHBIMK aTOMaMH HWJIM aTOMHO-MOJICKYJIIDHBIMH  4YaCTUILAMU,
KOTOpBI OOYCIIOBJIEH COBMECTHBIM HCIONB30BaHHEM HX JJIEKTPOHOB;
Ba)XHEWIIE BUABI CBS3M — KOBAJIIEHTHAs (IIONSPHAS W HEMOJSpHAs),
WOHHASI, METAITNYECKast, BOJIOPOIHAS.

XUMMWYECKOE COEJIMHEHME — BemecTBO, cocTosinee H3
OJTHOTO WIJIM HECKOJNBKHX XHMHYECKHX DJIEMEHTOB, aTOMBI KOTOPBIX 3a
CYeT COBMECTHOTO HWCIIOJIb30BAHMUS 3JIEKTPOHOB OOBEIMHEHBI B YaCTHILY,
00TajatoNIyr0  YCTOMYMBOM CTPYKTYPOH, — MOJIEKYJIy, KOMILICKC,
MOHOKPUCTAJLJI WJIA UHOM arperar.

XPOMATOI'PA®UA — criocod pasnenieHust cMeceld, OCHOBaHHBIH
Ha TOM, YTO pa3HbIC BEIICCTBA B JKWJAKOHW WM Ta3000pa3zHoW (aze
00JIaIa10T Pa3HON MPOYHOCTHIO CBSI3U C MMOBEPXHOCTBIO, C KOTOPOH OHH
HAXOMATCS B KOHTAKTE.

XPOMOCOMA — camMOBOCIIPOH3BOISAIIASCS CTPYKTYpa, TOCTOSHHO
MPUCYTCTBYIOMIAs B sIpaX KIETOK J>KMBOTHBIX M pacTeHuil. Uwmcrno,
pa3mepsl 1 hopMa XPOMOCOM — KapHOTHIT — CTPOTO CHeH(OUIHBI IS
KaXaoro Buja. WrpaioT BaKHYIO poJib B Tiepefade HacIeICTBEHHBIX
CBOMCTB OpraHu3Ma.

u
HEDAJIM3ALINS — pa3BuTHe MO3Ta B 3BOJTIOIMOHHOM IIPOIIECCE.
HUTOJIOTUSI — mayka O CTPOCHHWH, XHMHYECKOM COCTaBe,

(byHKHI/IHX, UHAUBUAYAJIBHOM U HUCTOPHUYCCKOM PA3BUTHUU KHUBOTHBIX U
PaCTUTECIILHBIX KIICTOK.

4

UEPHAS JIbIPA — ¢u3suueckoe Teno, CO3JArOIIEe CTOMb CHIBHOS
TATOTEHHUE, YTO KPACHOE CMEIEHHE NIl CBETa, MCITyCKAeMOT0 BOIHM3U
HETO, CIIOCOOHO OOpaTHTHhCS B OECKOHEUHOCTh, TIO3TOMY ATH OOBEKTHI
HUYEro He m3mydaroT. Cumraercs, YTO YepHBIMH ABIPAMH CTAHOBSTCS
CKOJITATICHPOBABIIINE 3BE3/IBI.

c

OBOJJIIOIIMOHU3M — Tteopusi, TOHUMAONIAsI Pa3BUTHE TOJIBKO
KaK  TOCTCIICHHOE  KOJHMYECTBEHHOC  W3MCHEHHE, OTPHIAIOIIee
CKayKo00Opa3HbIC IEPEXOIbI.

OBOJIIOLMA — nporecc UIUTENBHOTO, TOCTEIICHHOIO U3MEHEHMUS,
MPUBOISIINN K ITOSBICHUIO HOBBIX BHJIOB.

OK30TEPMUUYECKAA PEAKIMA - xuMmMudeckas peakxifus,
MIPOTEKAIOIIast C BhIICICHUEM TeILIa.
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OKOJIOI'MS — Hayka 00 OTHOULICHHSIX OPraHU3MOB U 00pazyeMbIX
MU COOOIIECTBAX MEXTY COOO0M M OKPYIKAFOIIEH CPEIOi.

OKCITEPUMEHT — METOJ HAy4HOT'O [IO3HAHUS;
HeNieHaNpaBlIeHHOe M CTPOr0  KOHTPOJHMPYEMOE  BO3JIEHCTBHE
WCCIIeI0BATE sl HA MHTEPECYIOIIHIA €T0 OOBEKT ISl H3yUeHUS Pa3IMuHbIX
€ro CTOPOH, CBSI3eH U OTHOIICHUH.

OJIEKTPOMAT'HUTHAA MHAYKIIMS - BO3HHKHOBEHUE TOKa B
IPOBOIHKKE BOJIM3H JIBUKYLIETOCS MArHUTA.

OJIEMEHT XVMMMWYECKHMM — Bce aroMbl, HMEOIIUE
OJIMHAKOBBIN 3apsA SApa; B CBOOOTHOM COCTOSIHUH SIBIISTFOTCS TPOCTHIMA
BEIIECTBAMH, HEPA3JIOKUMBIMHY Ha e1lle 0oJiee POCThIE BEIIECTBA.

OMEP]IPKEHTHOCTDb — cBOWCTBO, OTCYTCTBYIOIIEE Y OTACITBHBIX
AIIEMEHTOB CUCTEMBI, HO MOSIBIISIOIIEECS Y CUCTEMBI B TIETIOM.

OMOILNN — peakruu YenoBeKa WA KABOTHBIX Ha BO3ICHCTBHE
BHYTPEHHUX WM BHEIIHHX pa3paKuTelNeil, WMEIoNme SpKO
BBIPAKEHHYIO CYOBEKTHBHYIO OIIGHKY W OXBATHIBAIOIIME BCE BHIBI
YYBCTBEHHBIX [T€PEKUBAHUH.

OMIIMPU3M — ydeHue, TpHU3HAIOIICE TyBCTBEHHBIA OITBIT
€JIMHCTBCHHBIM UCTOYHUKOM 3HAHUM,

OMIIMPUYECKOE 3HAHUE — 3Hanue, MONy4€HHOE OTBITHBIM
MyTeM, IPOBEPEHHOE Ha MPaKTHKE.

OMITMPUYECKOE OBOBIIEHUE — obiee npaBuiio, KOTOpOMY
MOAYMHSIOTCS. HEOCPEICTBEHHO HAOII0JaeMBblIe SIBJICHHUSL.

OHAOTEPMMYECKAA PEAKIMA - xumudeckas peaxis,
MPOTEKAIOUIas C MOTJIOIEHHEM TeIlIa.

OHTPOIINS — w™epa HEYNOPSIOYSHHOCTH (Xaoca) CHUCTEMBI,
MIPUHUMAIONIAS TOJILKO TIOJIOKUTEIBbHBIC 3HAa4YeHUs. B TepMopauHammuke
M3BECTEH MPUHIMI BO3PACTaHUSl DHTPOIUM — CTPEMIICHHE JI000H
CHCTEMBI K COCTOSIHUIO TEPMOJIUHAMHYECKOTO PABHOBECHS (COCTOSIHUS C
HaVMEHBIIIEH YIIOPSIOYCHHOCTHIO IBUYKCHUS YaCTHIL), HJIH Xa0ca.

OIIMT'EHE3 — «koumenmwst B AMOPHOJIOTHH, TPaKTYOIIAs
o0pa3oBaHMe OpraHM3Ma KaK €ro TIIOCTETNIEHHOE pa3BUTHE W3
OeccTpykTypHOH, HeO(hOPMIIEHHON H3HAYAIBHOMN CYyOCTaHITHH.

OIIUIMKIT — BcromMorarenbHast OKPY)KHOCTh B TEOIIEHTPHUICCKOM
cuctreme mupa K. Iltonemes, BBemeHHas Al OOBSICHEHHS CIOXHBIX
IBwkeHnd TuaHeT. [Ipeamnonaranock, 9To TUIaHeTa JBMXKETCS HE MPOCTO
BOKPYr 3eMJIH, a IO JIHUIMKIY, EHTP KOTOPOro, B CBOIO OYEPElb,
JIBUTAETCS 110 BTOPOI BCIIOMOTATEIbHON OKPY>KHOCTH — JIe(ePEHTYy.

OTHOI'EHE3 — npouncxoxmeHue Hapoa.

OTOJIOI'MS — Hayka o IOBEACHUHN KHBOTHBIX.

OYKAPUOTBI — Bce BEICHIME OpPraHW3MBI, KJIETKH KOTOPBIX
comepxatr o(OpMIIEHHOE SApPO, OTHENEHHOE OT IUTOILIa3Mbl SIEPHOU
MeMOpaHO.
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OONP — B KJIacCMUECKOW HayKe BHJ B BBICHIEH CTENEHU
pPa3peKEHHOM W yIpyroil marepuu, He (DUKCUPYEMBIH H3BECTHBIMU
YeJIoBeKy (hu3MuecKuMu npubopam.

OODEKT JAOIIIJIEPA — u3sMeHeHHe YacTOThI KOJEOaHUN HIIH
JUIMHBl BOJH W3-3a JABIKEHHS HMCTOYHWKA BOJNH W HaOmOgaTess o
OTHOLICHUIO APYT K JIPYTY.

DODOY3US — memreHHOE HCTEUCHUE Ta3a Yepe3 Majble OTBEPCTHS,
OTHOCHTENIEHO CIOKOWHOE HM3JMSHUE JIaBhl Ha MOBEPXHOCTh 3€MIIH U3
JKepJia BYJIKAHOB WJIH TPELLH.

A

ATPOXVMUSA — mnanpasnenue B wmemuimiHe XVI—XVII Bs,
CTaBUBILIEE CBOEH 3ajaueil moucku ¢uiocodckoro KamHs Ui
HaXOXJICHUS TTaHallen — JIEKapcTBa OT BCeX OOJIE3HEH.
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