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KOHCIIEKT JIEKIIUH
1.1 Jlexums Ne 1. (2 gaca) [IpeameT v KICTOPUS CTAHOBJICHHUS €CTECTBO3HAHMS
1.1.1 Bonpocel JieKnum:
1. EcrecTBeHHOHay4YHasi U TyMaHUTapHas KyJIbTYypHl.
2. Knaccudukanus HayK v OTpacieil eCTeCTBO3HAHUS.
3. EcTecTBO3HaHME 1 €€ B3aUMOCBS3H C peluruei, pumocodueit 1 MaTeMaTHKOM.

1.1.2 Kparkoe coaep;kaHHe BOIPOCOB: (TE€3UCHO H3JI0XKHUTb OCHOBHOE COJIEpP)KaHUE
paccMaTpUBaEMBIX BOIIPOCOB)

Bonpoc 1. EcrecTBeHHO-HaAyYHAasi 1 TYMAHUTAPHAs KYJbTYPbI

CrpemiieHue 4yenoBeKka K MO3HAHUIO OKpYXKaroiero Mupa 0eckoneuno. OAHUM U3 CPECTB
ATOr0 TIO3HAHUS SBIIETCS ecrecTBo3HaHHWE. OHO AaKTHUBHO y4yacTByeT B (OPMHUPOBAHUHU
MHUPOBO33PEHUS KaXKIOTO YeJIOBEKa OTAENbHO U 001ecTBa B 11eoM. K MUpOBO33pEHIIO0 OTHOCUTCS
TaK)K€ COIMalibHAs YCTAaHOBKAa Ha IIOHMMAaHUE CMBbICIA KHU3HHU, XU3HEHHBIX HJEaNoB, Iyl
olmiecTBa U CPEICTB UX JOCTHXKEHHS. MHUPOBO33PEHUE - COBOKYIHOCTH OIPE/ICICHHBIX 3HAHMIA,
KOMIUIEKC HOPM U YOEXIEHMH, MPOSBISAIOLIUXCA B COACPNKAHUM IMPAKTUYECKOW JESATEIbHOCTH.
OnpeneneHHbIE MHPOBO33PEHUYECKUH U METOJOJIOTMUECKMI MOAXOJ K IOHMMAaHMIO MHpa U
OOBSICHEHUIO SMIUPUYECKUX (PAKTOB BBIpaXaeT CTWiIb MbinuieHHs. OH BKIO4YaeT B cels
MIPUMEHSEMbIE METO/bl UCCIEAOBAaHUS, HEKOTOPYIO MO3HABATEIbHYIO U COLUAIBHYI YCTAaHOBKY U
MOET  ObITb ~ KOHCEPBAaTHUBHBIM,  OPTOJOKCAJIbHBIM,  KPUTUYECKUM,  PEBOJIIOLIMOHHBIM,
KOH(OPMHUCTCKUM, IKIEKTUUYHBIM U T.J.

Pa3nble wuccnenoBareny OMNPENENAIOT IMOHITHE «ECTECTBO3HAHUE)» II0-pa3HOMY: OJIHU
Y4EHbIE€ TOBOPST, UTO €CTECTBO3HAHUE - 3TO CHCTEMa HAayK O MPUPOJE, a IPYTUe - UTO 3TO €AUHAas
HayKa o Ipupoje. OTo npotuBopeure BuauMoe. CTpyKTypa ecTeCTBO3HAHMs uepapxuuHa. byayuun
€AMHON CHCTEMOH 3HaHMsI, OHO COCTOUT M3 OIPENEICHHOIO KOJIMYECTBA BXOASIIUX B ATY CUCTEMY
HayK, KOTOpPBIE B CBOIO OYE€pEb COCTOAT M3 elle Oosiee IpoOHBIX OoTpaciei 3HaHus. Ha xaxmoi
CTYHNEHM OpraHu3allMd eCTeCTBO3HAHMs CYIIECTBYEeT CBOM Oosiee WIM MEHee pPa3BHUTHIM
METOJIOJIOTUYECKUI aImapar, KOTOPhI W IMO3BOJISIET CUATATh CUCTEMY 3HAHUN TAKUX CTYyNEHEH
enuHoil. He cnenyer 3a0piBath, uTo mpupofa enuHa. CieqoBaTellbHO, MHOYKECTBO €CTECTBEHHBIX
HayK SBJSIETCS KOHTHMHYYMOM, T.€. HENpPEpPBhIBHOM COBOKYMHOCTHIO. OTENbHBIE E€CTECTBEHHO-
HayyHble AMCLMILIMHBI OPraHU30BaHBI 10 NPaBHUJIaM, AHAJIOTMYHBIM €CTECTBO3HAHHMIO B LIEJIOM.
[ToaToMy U ecTecTBO3HAHUE, U €r0 OTAENIbHbIE OTPACIIH SABISAIOTCS HEKOTOPOW CUCTEMON B3IJISIIOB
Ha BCIO IPUPOJY U HA €€ YaCTH.

Bo Bcex ompeneneHusX €CTECTBO3HAHUS NPUCYTCTBYIOT JBa OCHOBHBIX TOHSTHS -
«IIpUpOJIa» U «HayKa». B IMIMpPOKOM cMbICiIE cl0Ba MpHUpoJa - 3TO BCE Cyllee B OECKOHEUHOM
MHOroo0pa3uu cBoux mnposiBaeHuit (Bcenennas, ObiTHe, OOBEKTHBHAs pealbHOCTh - CIIOBa-
CHHOHHMMBI), a B Y3KOM - IIPUPOAA OOBIYHO NPOTUBONOCTaBIIsIETCs o01mecTBy. [log Haykoi 0OBIYHO
MOHUMAIOT c(depy YeIOBEUeCKOM NeATeIbHOCTH, B paMKax KOTOpOW BbIpadaThIBalOTCAd U
CHCTEMaTH3UPYIOTCs 00BEKTHBHBIE 3HAHUS O JeiicTBUTENbHOCTH. (B nanpHeliniem 3T 1Ba 6a30BBIX
NOHATHS OyIyT pa3BepHYTHI B 00Jiee IOJTHOM BHJIE.)

Ilenb ecTecTBO3HAHUS - PACKPBITH CYIIHOCTH SIBJICHUN IPUPOJIbI, O3HATh UX 3aKOHBI U
IpeJicKa3aTh HAa UX OCHOBE HOBBIE SIBJICHUS, a TaK)K€ YKa3aTh BO3MOJKHbIE ITyTH MCIIOIb30BaHUS Ha
IIPAKTUKE TO3HAHHBIX 3aKOHOB NpUPOJbl. B Hamell KHWre Mbl pacCMOTPUM €ECTECTBO3HAHHE B
KOHTEKCTE KYJbTYpbl, OpPraHMYECKON 4YacTbl0 KOTOpPOW OHO sBiserci. B camoMm mnoHATUH
«KYJIbTypa» 3aJI0)KEHO pa3elIeHUe E€CTECTBEHHOI'O XOJa pPa3BUTUS HPHUPOJIHBIX IPOLECCOB M
ABJIGHUH M MCKYCCTBEHHO CO3JJaHHOM YEJIOBEKOM «BTOPOH MPHUPOABI» — 0C000H (QOpMBI
KHU3HEIEATEIIbHOCTH YeJI0BEKa, KAYECTBEHHO HOBOM MO OTHOIICHHUIO K MPEeALIeCTBYIOMUM (popMam
opranuzanun marepuu.Kak mo0oe cioxxHoe 0a30Boe MOHSATHE, KyJIbTypa HE HMEET €IWHOTO
oOmenpunaroro ompeneneHus. IlpoGireme pa3zHooOpasusi omnpeneraeHUl KynbTyphl Oblia
crenuanbHo TocBsameHa kHura A. Kpebepa m K. Kmakxona «KymbTypa: KpuTHYECKUH 0030Dp
onpeneneHuit» (1952), roe aBtropsl mpuBenu okoyio 150 ompeaenenuit KynbTypel. Bo BTOpoOe
W3JIaHkE ATOTO TpyAa Bouwio yxe 6omnee 200 onpeaenennii KyabTypbl. Ceifuac UX HaACUUTHIBACTCS
6omnee 500. [Ipu Bcem pa3nuyuu MOAABISIONIEE OOJBIIMHCTBO OINPEACICHUN KYIbTYpbl €AMHBI B
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TOM, YTO 3TO XapaKTEPUCTHUKA MM CHOCOO >KU3HENESITEIHHOCTH YEJOBEKa, a HEe XHBOTHBIX, T.C.
KYJIbTYpa - OCHOBHOE MOHSTHE JIsl 0003HaueHUs1 0c000i1 (OopMBI OpraHU3aIUH KU3HH JIFOJCH.

st Toro 4ToOBl MOHSATH COOTHOIIEHHWE TAaKUX KAaTEropui, Kak MPHpoJa, OOIIECTBO H
KYJIbTYpa, cleAyeT OOpaTUThCS K BONPOCY O JIBYX THMAaX >KHW3HH, BBIPAOOTABIIMXCS HAa 3emIe:
WHCTUHKTUBHO-OMOJIOTUYECKOM ¥ KYJIBTYPHO-TIeNIeCO00pa3sHoM (commanbHoM) [1]; cpady ckaxkem,
YTO UMEHHO HaJIMYUe COLUATBHOIO TUMA KU3HU OTINYAET YEJIOBEKa OT )KHUBOTHOTO.

[Ipy WHCTUHKTHBHOM THUIE KHM3HH NPeoOIaJaroT HACIEACTBEHHO TNPHOOpPETEHHBIC
CTEpEOTHIIbl MOBEICHHUS, OOBIYHO KECTKO CBS3aHHBIC C BHEIIHMMH NPUPOAHBIMHU yciIoBHsIMH. B
JNEHCTBUAX IKMUBOTHBIX PEUIAIOIIYI0 POJb WIPAIOT MHCTHHKTBHI, BBICTYMAIOUIME Kak CHOco0
VIOBJETBOPEHUSI HMX MNOTPEOHOCTEH, obecrneynuBaroue BBDKUBAHUE M BOCIHPOU3BOJCTBO
nonynsaui. OObEKTOM H3MEHEHHH (HEeOOXOMUMBIX IpHU TpaHC(hOpPMAMK BHEIIHUX YCIOBUN)
CILY’>KHT OpTraHU3M, TeJIO )KUBOTHOTO. B TO ke Bpems 1 B HHCTUHKTUBHOM THIIE KU3HU €CTh MECTO U
00y4YeHHIO, U MOAM(PHUKAIINN BPOXKICHHBIX CTepeoTUIIOB. bosiee Toro, oOHapyKeHO HaIU4YNE YyBCTB
Y JKUBOTHBIX (TIPEAAHHOCTH, OECKOPBICTHAS TIOOOBb K XO3IMHY H T.1.). MOXHO CKa3aTh, YTO 3TOT
TUIl OpPraHU3alMy *XU3HU HE MEHEE CJIOKEH, YeM Yy 4YelloBeKa. 3aMEeTHM, YTO UMEHHO HaJuudue
BHYTPH JTOrO THUNA JXU3HU psAna (EHOMEHOB NPHUBEIO K PAa3BUTHUI0 HEKOTOPBIX CHOCOOOB
JKU3ZHEJCATEIIbHOCTH  YeJOBEKa - OCOOCHHOCTEH TIpYIIOBOTO IOBEJIEHUS, OpraHU3aliu
KOJUJIEKTUBHOTO B3aUMOJCHCTBUS B CTae U JIp.

UYenoBek B OTJIMYKE OT OOJIBIIMHCTBA BUIOB )KMBOTHBIX YHUBEPCAJIEH 110 CBOEH MPUPO/IE,
OH MOXET CYIIEeCTBOBaTh B JIOOOM MeCTe 3E€MHOr0 Ilapa, OCBAaWBaTh Pa3HOOOpA3HBIC BHUJbI
JeSTENIbHOCTH U T.A4. HO OH CTaHOBUTCS 4€I0BEKOM TOJIKO IIPU HATMYUU KYJIbTYPHOTO OKPYKEHUS,
B OOILIEHUU C IPYTUMH, TOJOOHBIME ceOe cymecTBaMu. [Ipu OTCYTCTBUHM 3TOTO YCIOBUS y HETO HE
peanu3yercs Aake ero OMojoruyeckas nporpamma Kak *KMBOTO CYIIECTBA U OH IPEXKACBPEMEHHO
norubaet. Ha npoTspkeHNH KyJIbTYpPHOH HCTOPUM YEJIOBEK OPraHMYECKH OCTAeTCs HEM3MEHHBIM (B
CMBICJIE OTCYTCTBUS BUJI000pa30BaHus). BbI3BaHO 3TO T€M, UTO BCe U3MEHEHUSI IEPEHOCATCS Ha TaK
Ha3bIBAEMOE HEOPraHMUYECKOE TEJO KYJIbTYphl. JleATeIbHOCTh YeN0BEKa OnocpenoBaHHAa. Mexny
co00il W mpupoAol OH TMOMEMIaeT MNPEeAMETHl MaTepHalbHOM KyJIbTYypbl (Opyaus Tpyna,
OJIOMAallIHEHHbIE JXUBOTHBIE U PAcTEHUs, >KWIMIIE, O/eXk/Aa, eclii OHa HeoOxoauma). JlyxoBHbIE
MOCPEHUKH - CJIOBa, OOpa3bl, KYyJbTYpHbIE HAaBBIKM - CYIIECTBYIOT TJaBHbIM OOpa3oM B
MEXJIMYHOCTHOUH cdepe. Bechb opraHmsM KyabTypbl COCTOMT M3 CJIOXHO OPraHM30BAHHBIX
MOCPEAHUKOB, KYJIbTYPHBIX WHCTUTYTOB. J€ATENbHOCTh YEJIOBEKA HE SIBISIETCA JIMIIbL OTBETOM Ha
BHEIIHWE pa3lpaxurend. B HeW NpUCYTCTBYET ONOCPEAYIOIIMM MOMEHT DPa3MBILUICHHUS,
CO3HATEILHOTO JCHCTBUS COOOpa3HO €M, CYIIECTBYIOIIEH B HIealbHOM (opMe B BHJE IUIAHA,
oOpa3za, Hamepenus. IlpumeuarenbHo, uyto M.M. CeuyeHOB paccMaTpuBaJl MBILIUIEHHE Kak
3aTOPMOXKEHHBIH, T.€. OTIOCPEOBAHHBIN MEPUO/IOM BpEMEHH, pediiekc.

W3 cka3zaHHOTO BBILIE CAEAYET, UTO KyJIbTypa - BAXKHEHIINI PEryJsITOpP B3aUMOOTHOILIEHUI
MeX 1y 00111ecTBOM U Npupo1oi. U ¢ 3Tolt Touku 3peHust Hanbosee o0IUM 1 MOAXOASIINM I Hac
MOXET OBITh CIEIyIollee OIpeJesieHHe: KylbTypa - 3TO CHCTEMa CpPEJCTB 4YeJIOBEYECKOU
JeSITeNIbHOCTH, 0Jaroaapsi KOTOpoil mporpaMMupyeTcsl, pealu3yeTcs U CTUMYJIUPYETCsS aKTUBHOCTD
WHIMBUA, PA3UYHBIX TPYII, Y€JIOBEYECTBA B 1I€JOM B MX B3aUMOACWCTBUH MEXIy coO00i U C
npuposoil. Yke caMo ompejesieHue OTPa)KaeT JBa OCHOBHBIX THIIA B3aUMOJIEHUCTBUS, KOTOpPbHIE
OTIpeNIeNAIOT JIBa TUIIA KYJBTYp - TYMAaHUTAPHYIO (B3auMoJIeiicCTBHE MeX1y COO0O0M) U €CTEeCTBEHHO-
Hay4HYIO (B3aUMOJCHCTBHE MEXIy OOIIECTBOM W MpUpOao). EcTecTBeHHO-Hay4dHas KyJIbTypa
OTJMYAeTCd TEM, 4YTO 3HaHUS O TPUPOJE MMEIOT BBICOKYIO CTENEeHb OOBEKTUBHOCTH U
JIOCTOBEPHOCTH. ['ymMaHHTapHas KylbTypa crnenupuyHa TeM, YTO CUCTEMOOOpa3yollire I€HHOCTH
TYMaHUTapHOTO 3HAHUS ONPENENAIOTCS M aKTHUBU3UPYIOTCS M3 COLMAIBHON IMO3ULMHU YEJIOBEKA.
Hmes cBou crneuuduueckue 4epThl, 3TU [1Ba THUIA KYJIbTYp, 0€3YCIOBHO, B3aMMOJEHCTBYIOT, TaKk
Kak 00J1a/1al0T €AUHON KYJIbTYPHOM OCHOBOM.

B3anMooTHoOIIEHNs ATUX NBYX KYJIBTYP JAOCTATOYHO CIOXKHHI [26]. A. Kolipe Ob11 oHUM
U3 TIEPBBIX YYEHBIX, 00paTuBIIMX B Hadane XX B. BHUMaHUE HA TO, YTO MOCJIE HEKOTOPOTO ATara
pa3BuUTHs OOLIeCTBa BO3HMKIM J[BA MHpa - «MHUpP HayKu» (MUpP KOJIMYECTBA, BOILIOLIEHHOTO B
TEOMETPUM) U «MHUP KadyecTBa» (B KOTOPOM Mbl KMBEM). B nanpHelemM uaest 0 CIOXKHBIX MyTIX
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B3aMMO/ICHCTBHS €CTECTBEHHO-HAYYHOH M T'yMaHUTApHON KyJIbTYp B COBPEMEHHOM o011ecTBe Obl1a
pa3BUTa B CEpUM CTaTed mucaTens, oOuiecTBeHHoro aesatens u yuyeHoro Y. CHoy. B Hacrosiuee
BpeMsi OOJIIIMHCTBOM TIPU3HACTCA CYIIECTBOBAHHWE [IBYX KYJIbTYp, OONAJalOUIMX pa3HBIMU
A3bIKAMH, KPUTEPHSIMHU U LIEHHOCTSIMH: €CTECTBEHHO-HAyYHOH KYJIbTYphI, BKIKOYAIOLIEH HayKHU O
IpPUPOJIE, TEXHUKY MU T.I., U TYMaHUTAPHOW KyJIbTYpbI, BKJIIOYAIOIIEH HCKYCCTBO, JIUTEPATYPY,
HayKku 00 00IEeCTBEe U BHYTPEHHEM MUPE YelIOBEKa.

CoBpeMeHHas KyJlbTypa XapaKTepusyeTcs OBICTPHIMH HM3MEHEHHUSIMH, a COBPEMEHHOE
00I11€CTBO HAXOAUTCS B COCTOSHUM UCTapMOHHMU C IPUPOAOH, IN100aIbHOTO HapylleHus OanaHca
— DKOJIOTMYECKOro Kpusuca. Ha 3To HakimaaplBalOTCd HKOHOMUYECKUH, SHEPreTUYeCKHil,
MH(POPMALIMOHHBIM KPU3KCHI, a TaKXKe 00OCTPEHHE HAIMOHAIbHBIX, PEIMTHO3HBIX M COLUAJIBHBIX
KOH(JIMKTOB BO MHOTUX peruoHax 3eMin. BO3MOXXHOCTB YCIIEIIHOTO PEOIOJICHHS 3TUX KPU3HCOB
U KOH(JIMKTOB BO MHOIOM ONpEeNsieTcs ypOBHEM OOpPa30BaHHOCTH M KyJIbTYyphbl OOIIECTBa.
OOGocTpsieT 3Ty CUTYyalMIO pa3lelieHue MyTel pa3BUTHS €CTECTBEHHO-HAYYHOW UM T'yMaHUTApPHOU
KyJIbTyp. HacTo roBopsrt, 4To AyXOBHOCTh (POPMHUPYETCS UCKIIOUUTEIBHO 33 CYET PETUTHO3HOrO,
HPABCTBEHHOI'O, JCTETUYECKOTO0 IIO3HAHHUSA MHpA, YTO HAyKy MOXXHO HPOTHUBOIOCTaBUTh
JYXOBHOCTH, YTO CYILECTBYET pa3/ieJeHue MEX/1y €CTECTBO3HAHUEM M I'YMaHUTAapHbIMU 3HAHUSIMU
¥ OHU KOH(POHTHPYIOT MEXKIY COOOH.

Ho Bpsx nu 5Tu yTBepXkaeHus crpaBeiuBbl. Hama KynbTypa BO MHOroM Oblia
chopMupoBaHa B 310Xy Bo3pokieHus W HMeeT CBOM KOPHU B KYJIbType AHTUYHOCTH U
eBpomneiickoro CpenHeBeKoBbs. EcTecTBeHHbIE HAYKH B Pa3BUTHU COBPEMEHHOH LIMBUIM3ALMU HE
TOJILKO 00€CIIeUNBAIH U 00ECTICYMBAIOT HAYYHO-TEXHUIECKUN TIPOTrpecc, HO M POPMUPYIOT 0COOBII
TUI MBIIUIEHUS, OCOOBIN THUIT KPUTUYECKU-AaHAIUTHYECKONW PALlMOHAIBHOCTH, BECbMa BAXKHBIM JUIs
MHUPOBO33PEHYECKON OPHEHTAIlMM COBPEMEHHOTO YeloBeKa. MIMEHHO OH MOOYyXJaeT 4elnoBeKa K
IIOMCKY PEIICHUH, K INPU3HAHUIO OTHOCUTEIBHOCTH CHCTEM OTCUETa M HAIUX CYXICHUH, a
HEJOCTAaTOK 3TOT0 THUMA MBIIUIEHUS MPUBOJUT K KPU3HCHBIM CHUTyalusiM B OOIIECTBE.
MupoBo3z3peHueckrue (pyHKIMM COBPEMEHHOIO0 €CTECTBO3HAHHUS HE CBOJSATCS TOJIBKO K TOMY, YTO
OHO JlaeT 3HaHMs O MpPHUPOJE, NMOCKOJIBKY CaMO 3HAaHUE - 3TO elle He MHUpoBo33peHue. OHO
CTaHOBUTCA TAKOBBIM, KOTJa B OOIIECTBEHHOE CO3HAHUE BXOAUT TOT THUIM PAIMOHAIBHOCTH,
KOTOpPBIN JJal0T €CTeCTBEHHbIE HAyKH. MOKHO cKa3aTh, YTO AYXOBHOCTh BO MHOTOM ONpEeIseTcs
HaY4YHBIMM 3HaHUSAMHU U YMEHUEM pa30upaTbcs B OKpyskarolieM Mupe. bonee Toro, rymanutapHas u
€CTECTBEHHO-Hay4YHasl KyJIbTypbl HE MOTYT HE B3auMojelcTBoBaTh. Hanpumep, noboe 6onee nmu
MEHEE KpPYIHOE €CTECTBEHHO-HAyYHOE OTKPBITHE BCErAa IMOSBISIETCA HA  OIPENEICHHOM
KYJIbTYPHOM ()OHE U CTAHOBUTCS (DEHOMEHOM KYJIBTYPHI.

Pasnenenne KynbTypbl Ha TyMaHUTApHYI0 M €CTECTBEHHO-HAYYHYI0 BO MHOI'OM
00yCIIOBJIEHO CYIIECTBOBAHHEM JBYX OCHOBHBIX CIIOCOOOB IMpOIIECCa MBILIUIEHUS, KOTOPbIE UMEIOT
¢usnonoruueckyo mnpupoay. Kak u3BecTHO, MO3r 4YeloBeKa AacCHUMMETPHUYEH: IIPaBOE €ro
MoJTylIapre OTBEYaeT 3a 0Opa3HbIl MHTYUTHBHBIA THUI MBIIUICHUS, a JIEBOE - 3 JIOTUYECKUN THII.
[TpeoGnananue TOro Wik MHOTO TUIA MBIIUICHHUS YaCcTO ONPEIENsSeT CKIOHHOCTh YelloBeKa JIN0o K
paloHaIbHOMY, MO0 K XYA0KECTBEHHOMY THUILYy BOCHpUATHSA Mupa. PazgeneHue AyXOBHOTO U
MaTepHaJIbHOrO BIEpBbIE BCTpedaeTcs y [lnaroHa, a OKOHYATEIbHO 3aKpEMUIIoCh mocie padot P.
JexapTta, KOTOpBIN pa3Aenui BHYTPEHHUNH MUp yesioBeKka (cepy peiuruy U UICKycCcTBa) U BHEIIHUN
mup (chepy n3yueHus pallMOHAIBHBIM HAYYHBIM METOIOM).

YenoBek mnpuoOpeTaeT 3HaHME B MPOLECCE TOBCEIHEBHOTO B3aMMOJCHCTBUS C
pa3IMYHBIMU IIPEIMETAMH U SBJICHUSMU OKPYXKAIOLIEr0 Mupa. PanmoHanbHOE 3HaHUE OTHOCUTCS K
UHTEJJIEKTY, (PYHKLIHUHU KOTOPOTO - pa3inyarbh, pa3leliiaTh, CPaBHUBATh, U3MEPATh U PACIPEENITh
no karteropusiM. OHO Xopowmo HpuUcHocoOnIeHo K ¢GopManu3alui, KOMIIAKTHOM 3amucu |
BO3MOXHOCTH TpaHCJIALMHM, Onarofapss YeMy BO3HMKAaeT (DEHOMEH HaKOIUICHHs, pocTa
pPalMOHATIBHOTO 3HAHUS YBEIUYMBAIOUIMMCA TeMIOM. TakuMm o0O0Opa3oM, palMOHAJIbHBIN THII
MBILIEHHS B 3HAYUTEIbHOHN cTeNIeHH (POPMHUPYET CTEPEOTHIIBI U UACOJIOTHIO OOIIIECTBA.

VHTYUTHBHOE BOCHIpHUSATHE MHpA, HANPOTHUB, HHIUBUAYaJbHO. VHTYWTHBHOE 3HaAHHE
HEBO3MOXKHO a/IEKBATHO MepeiaTh IOCIe TOro, Kak OHO MoJy4eHo. HeBO3MOKHO U 0OBACHUTD, KaKk
OHO OBLIO MOJIYYEHO, a TAK)KE TOYHO BOCIIPOM3BECTH MPOLIECC €ro noyryuyeHus. UHTYUTHBHBIN OMBIT
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JOJDKEH OBITh TEPeXUT HHIAMBHAYadbHO. OOBIYHO HMHTYMTHBHOE 3HAHME HAIPaBICHO Ha
BHYTPEHHUH MHUD 4Y€JIOBEKAa U HE MMEET CTPOTrMX OOBEKTHUBHBIX KPUTEPHUEB UCTHMHHOCTU. OmHAKO
OHO O0JIaZlaeT OTPOMHOM MO3HABATEIBHOW CHUJIOH, TaK KaK OHO aCCOIMATUBHO M METa(pOpPHYHO.
Mcnonb3ys NpUHLKI aHAJIOTUH, OHO CIIOCOOHO BBIXOJIUTH 3a PAMKH JIOTMYECKUX KOHCTPYKUUH U
poXxnaTh HOBOE B c(epe MCKyccTBa M Hayku. Ecnu B pycie JIOTMYeCKOTO MBIIUICHHS yJIaeTcs
IIOJIyYUTh JETEPMUHUPOBAHHBIE CIICACTBUS, HE BBIXOJALIUE 32 PAMKU NIEPBUYHBIX ITOCBUIOK, TO AJIS
UHTYUIMU ¥ (paHTA3UU MIPEJICIIOB HE CYIIECTBYET.

O HeoOXO0AMMOCTM NPUBJIEYCHHUsS MHTYHLUHM U TBOPYECKOIO Hayaja B HayKe
CBUJIETEIILCTBYET emie oaHo oOctostenbctBo. B 1931 1. K. I'énens pokazan psig Teopem o
HEIOJHOTE, U3 KOTOPBIX CJIEAYET, YTO COAEPIKATEIbHBbIE JIOTUYECKHE CHCTEMBI JIOCTATOYHO
OOJBIIONW MOIIHOCTH HE MOTYT OBITh IMPOBEPEHBI HA HEMPOTUBOPEYMBOCTH 0O€3 IMPHUBICUYCHUS
apryMeHTOB, HE NPUHALIEeKAIINX K JAHHOM cucTeMe. FIMEHHO 103TOMY HEBO3MOXKHO ITOJIHOCTBIO
AKCMOMATHU3UPOBATh IIPUPOAY, @ YACTO PALMOHAIBHBIN IIyTh IIOCTUKEHUS PEAIBHOCTH OIPAaHUYEH.

Takum 00pa3oM, Ha COBPEMEHHOM BUTKE pPa3BUTUS OOIIECTBAa CTAHOBUTCS Bce Ooiee
OYEBHUIHBIM, YTO PEUICHHE MHOTHX MPOOJIEM YeIOBEYEeCTBA CBSI3aHO C OOJNBIICH rapMOHHM3AIUEH
IBYX vacTed enuHoW KynbTypbl. C OZHOH CTOPOHBI, HEOOXOAMMO NPHUBHECTU B cepy HayKu
HPABCTBEHHbIE, ITUUECKHUE U JaKe dcTeTHueckue kateropuu. C apyroil CTOpoHbl, F'yMaHUTapHON
KYJIBTYpE€ TOJE€3HO BOCIPHUHATh €CTECTBEHHO-HAYYHYIO TpPAJULUIO IIOCTOSHHOIO Iepe--
OCMBICIICHHsI HAaKOIUICHHBIX paHEe BO33PEHUM, BBIWICHWTh 3aKOHBI TapMOHHM, KOTOpBIE
3¢ ¢dexTuBHEee pabOTaAIOT NPHU PALMOHATMCTUYECKOM CIIOCO0€E MO3HAHUS JeHCTBUTEILHOCTH.

Paccmotpum emie oaHy npo0iieMy MHTErpalliyd HayKH, B YaCTHOCTU €CTECTBO3HAHMUS, B
00I1eMUPOBYIO KYJIbTYpY. [lesio B ToM, uTo OypHOE pa3BUTHE HAYKH, YKPEIUIEHUE €€ B3aUMOCBsI3ei
C TEXHHUKOH, ¢ APYrUMH chepaMu OOIIECTBEHHOH KU3HU | T.I1. IPUBEIH (PrUI0co(oB, COIHOIOTOB K
pasIMYHBIM OIIEHKaM HayKu U ee Bo3MokHocTeil. Tak, m3BecTHwI ¢wmiiocod I'. Bauuisip Obut
yOexieH B TOM, UYTO BO3JIaraTh Ha HAyKy OTBETCTBEHHOCTb 32 KECTOKOCTbh COBPEMEHHOI'O YeJIOBEKa
- 3HaYUT MEPEHOCUTH TSHKECTh NPECTYIUIEHUS C NPECTYNHHMKA Ha Opyaue npecryruieHus. Hempss
IIEPEKIAAbIBaTh HA HAYKY OTBETCTBEHHOCTh 33 MCKa)keHHe uernoBedeckux LeHHocted. K. Ilonmep
CUMTaJ OYEHb ONACHBIM JUISl YEIOBEYECKOM IMBIIIN3ALMHA «BOCCTAHUE IIPOTUB Pa3yMay» CO CTOPOHBI
MPPALMOHATTUCTHUECKUX «OPAKYJIOBY» U pa3leisul U0 O TOM, YTO HayKa - 3TO HE TOJBKO (U HE
CTOJIbKO) «coOpaHHe (akTOB», a OJTHO U3 «HanboJee BaXKHBIX JTyXOBHBIX JIBUKEHUI» HALIUX JTHEH
U TOT, KTO HE€ IBITAETCSl €ro MOHSITh, BBHITAIKMBAET ceOs M3 3TOro Haubosee 3aMeyaTelbHOro
SBJICHUS UBUIM3ALUH.

Hapsiny ¢ TakuMu BOCTOp»KEHHBIMU OTKJIMKAMH Ha 3HAUMMOCTb HAyKH JUIsl LIMBUIIN3AlUY,
MOJIyYMBIIMMH Ha3BaHHUE CIIUEHTHU3MaA, €CTb U JIPYyI'Me MHEHHUS O HayKe — AaHTUCLUUEHTH3M. Tax,
COBpEMEHHBIM U3BECTHBIM Merogosor Hayku II. ®eiiepabeHa cuuTaeT, 4To 3HAYEHUE U POJIb
pasyma (palMoHaJbHOCTH) HE ClieAyeT MpeyBelndYuBaTh M, Oojiee TOro, HayKy (Kak TJaBHOTO
HOCHTEJIS pazyMa) HE0OXOAUMO JIMIIUTH €€ HEHTPaIbHOTO0 MeCcTa B O0IIECTBE, TaK KaK «TOCIOJ/ICTBO
HayKH - yrpo3a JeMoKkpaTum». [103ToMy OH mpennaraer ee «OTAEIUTh OT roCyJapCcTBa» U yPaBHATH
ee ¢ penurueii, Mudom, Marueit 1 IpyrumMu TyXoBHBIMU (hOpMOOOpa30BaHUSIMHU.

Takum oOpa3om, Bo3pacTaHHe POJIM HAYKU W HAYYHOTO TMO3HAHUS B COBPEMEHHOM MHUDE,
CJIO)KHOCTH M MPOTHUBOPEUHUs ITOT0 MPOLECCa NOPOAWIH JIBE MPOTHBONOJIOKHBIE MO3ULUN B €ro
oneHke. CTOPOHHMKH CLIMEHTHU3MA, OTOXKJECTBIISISI HAayKy C €CTECTBEHHO-MATEMaTH4YECKUM U
TEXHUYECKUM 3HAaHHUEM, YTBEPXKAAKOT, YTO «HAyKa MPEBBIIIEC BCETO» M €€ HYXHO BHEIPITH B
Ka4yecTBe 3TaloHa W abCOJIOTHOW COIMAIBbHOW IIEHHOCTH BO BC€ (POPMBI M BUIBI UEIOBEYECKOM
JEeSTeNIbHOCTH. TOJBKO ¢ MOMOUIbI0 HAYKH MOKHO PEHIMTh Bce OOlIecTBeHHbIE mpoliemsl. [Ipu
3TOM OOBIYHO MPHUHMKAIOTCA WM BOBCE OTPHUIAIOTCS COLMATbHBbIE (T'yMaHUTApHbBIE) HAYKH KaK He
MMEIONIUE IO3HABATCIBHOTO 3HAYeHUsA. B paMKax CLHHMEHTHM3Ma OTBEPraercsi I'yMaHHCTHYECKas
CYIIHOCTb HAYKU KAaK TaKOBOM.

B pamkax aHTHCLHMEHTH3Ma, HA00OPOT, HayKa U TEXHUKA IOJBEPraloTCs pe3KOi KpUTHKE.
[To MHEHHIO CTOPOHHMKOB 3TOM KOHLEIIMHM, HAyKa HE B COCTOSIHUM OOECIIEUUTH COIHMAbHBIN
IIPOTrPECC, YIYYIICHUE KU3HU Trofci. Mcxons U3 NEeHCTBUTENBHO MMEIOIIHUX MECTO HEraTHMBHBIX
MOCJECACTBUIM HAyYHO-TEXHHUUYECKOW pPEBOJIIOLNHM, AHTHUCIMEHTH3M B CBOMX KpalHUX (dopmax
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BOOOIE OTBEpPracT HayKy M TEXHUKY, CUMTas HX CHJIAMH, BPaXACOHBIMH M UYKIbIMH
YeJOBEYECKOW  CYIIHOCTHM,  pa3pyllalollUMH  KyjiabTypy.  MeTogonoruyeckass  OCHOBa
AQHTHCUUEHTUCTCKUX BO33PEHUI — abCOMOTU3AINS TaKUX OTPUIATEIBHBIX PE3yJIbTaTOB Pa3BUTHUS
HAYKU ¥ TEXHUKH, KaK 000CTPEHUE SKOJIOTMYECKON CUTYalluu, BOGHHAs OIACHOCTh U JIp.

B 3THX anpTepHAaTHBHBIX OJX0/aX K HayKe, 0€3yCIOBHO, COJIEPKUTCS PsIIl PALlMOHATIBHBIX
MOMEHTOB, CUHTE3 KOTOPBIX I103BOJIUT 00jI€e TOYHO ONPEAEIUTh €€ MECTO M POJb B COBPEMEHHOM
KyneType. Ilpu 3ToM 0IMHAKOBO OMIMOOYHO KakK a0CONMIOTH3MPOBATh HAYKY, TaK U HEJOOICHUBAThH
WIN TIOJTHOCTBIO OTBEPIaTh €e.

Bonpoc 2. Knaccudukanusa Hayk u oTpaciieil ecTeCTBO3ZHAHUS

OnHoil U3 npoOseM ecTecTBO3HAHMS sIBJIAETCS MpolieMa Kiaccu(UKaluu ero orpaciei,
HEOOXOIUMOM JUISl PaCKpBITH B3aUMHOM CBs3M 3THX oTpacieil. [lpu sToM mox kiaccuduxanuei
OOBIYHO MMOHUMAIOT CUCTEMY COMOIYMHEHHBIX MOHATUH (KJIAaCCOB OOBEKTOB) KAaKOW-ITHOO 00JIacTH
3HaHUSI WM JESATEIIbHOCTH YEJIOBEKa, MCIOJIb3YEMYIO KaK CPEICTBO JJIsl YCTAHOBIJIEHHUS CBS3EH
MEX/y STUMHU MOHATUAMHU WM KilaccaMu o0bekToB. Knaccuukanus Hayk 0ObIYHO MPOBOJUTCS Ha
OCHOBAaHHWU  ONPEACICHHBIX MNPHUHIUNOB (OOBEKTHBHBIX, CYOBEKTUBHBIX, KOOpPJIWHAIIWH,
cyoopauHanmMM W T.A.) IYTEM BBIP@KEHUS WX CBA3M B BUJAE JIOTMYECKHM OOOCHOBaHHOI'O
pacmionokeHust (Win psiga) Hayk. Ilpuw 5TOM BakHYIO POJIb MTPAIOT CIIOCOOBI €€ M300pa)KeHUs
(TabmuyHbIC, TpadUUecKue U T.1.).

Knaccuukanuss ecTecTBEHHO-HAYYHBIX OTpaciel uMeeT OONbIIOe 3HAYEHUE JUIs
OpraHu3alliy  Hay4yHOH, Yy4eOHO-IeJarornyeckod, OMOIMOTEUHOW JAEATENBHOCTH M T.A.
Knaccudukanus HayK W OTpacieil ecTeCTBO3HAHUS KpaifHe ciokHa. Ee co3maHmeM 3aHMMAaUCh
MHorHe wuccienoBarend. Tak, B koHme XIX - nauane XX B. B. Bunnens6anm u I'. Pukkept
pa3iensau HayKd Ha HOMOTETHYECKHE (MMEIOIIME [0 C 3aKOHaMu) W ujaeorpaduueckue
(M3yJarolliie eJMHUYHBbIe, HENOBTOPUMBIC SIBJICHMs). Y MEpPBBIX, MO HMX MHEHHUIO, IO3HaHUE
IIOCTPOCHO MO POJOBBIM TOHATHUAM W HANpaBiIC€HO Ha IO3HAHME 3aKOHOB, a Y BTOPBIX OHO
HaIpPaBJIEHO HA IO3HAHUE TOTO, YTO NHIUBUAYAIBHO LIEHHO.

O. Konr pazpabotan kiaccu@ukanuio Hayk (110 CTENIEHU YMEHbIIEHUS X aOCTPaKTHOCTH),
IPOTHBONOCTaBUB a0CTPAKTHbIE HAyKHM KOHKPETHBIM. AOCTpaKTHblE HAyKH PAacCMaTpPHBAIOT MPHU
3TOM NPEAMETHI 0€3 CBSI3U CO CHENUAIBHBIMU U UHAUBUAYAIbHBIMU MIPU3HAKAMU, T.€. UMEIOT JIEJI0
TOJBKO CO BCEOOIIMMH IpOIecCCaMUd M CBOWMCTBAMH (HampuMep, TSXKECTb, CBET, MarHeTHU3M,
MaTepuaibHBI COCTaB WM [JyXOBHBIE TMIPOLIECCHI KaK TakKoOBble), HE 3a00TAch 00 UX
NPUHAAICKHOCTH K TOMY WJIM WHOMY «L@pCTBY» MPHUPOJbI M 00 YCIOBHSX BPEMEHM M MecTa.
KonkpeTHsle Hayku, HAa00OpOT, pacCMAaTPUBAIOT BCEOOIME IMPOLECCHl M COCTOSIHUS TOJBKO Kak
CBOWCTBa OMNpe/eieHHbIX Ted. B pesynbrare kiaccuduxanuu KOHT BbICTpaMBan psii Hayk,
HAUYMHAIOIUICS OT COBEPIIEHHO a0CTPAaKTHBIX (MaTeMaTuKa B KaueCTBE YUCTOW HayKH O Gopmax),
nanee - GU3MKa, XUMUSL, ICUXOJIOTHUS, IEPEXO/IS 3aTeM K TAKUM, KOTOPbIE IPUHUMAIOT BO BHUMaHHE
HEKOTOpBIE 0COOBIC MpU3HAKU (Hampumep, o0Ias MUHEpaaorus, obmas 6oTaHuka, (GU3HOJIOTHS,
COLMOJIOTHS, OOIIas TMOJUTUYECKas SKOHOMHS), U 3aKaHUMBas psjJ KOHKPETHBIMH HayKaMH,
HAIpaBJIEHHBIMU Ha OTJEJbHBbIE M KOJUIEKTUBHbIE MOHATUSA. Omnmpasch Ha kiaccudukanuio O.
Konta u uznero M. Kanrta o ToM, 4TO 3HaHMSI MOXHO Pa3JeNIUTh MO MOHATUSAM (JIOTHUECKOE) U I10
BpeMeHH U MecTy (¢pusnyeckoe), A. I'ertHep B 1930-x rr. mpemsiokui CBOIO Kiaccu(pUKAIUIO
otpacieli 3HaHu [4]. OH pa3znuyan Tpu TPYIIIBL:

1) cucremaruueckre (IpeJAMETHBIC), K KOTOPbIM OTHOCSATCS HAyKH, H3y4arolinue
BEIIIECTBEHHBII COCTaB W OTHOLICHHWE HCCIEeIyeMbIX OOBEKTOB JAPYr K Jpyry (MUHepaiorus,
netporpadusi, 60TaHUKA, 300JI0THS U T.J.);

2) ICTOpUYECKUE (XPOHOJOTWYECKUE, BPEMEHHBIC), KOTOPBIE OXBATBHIBAIOT BECH MHp
ABICHUH M TOAPA3NCIAITCS Ha HUCTOPUI0  3eMJId, WIM HMCTOPUYECKYI0 T'E€OJIOTHIO,
«IIEpBOHAYAIBHYIO MCTOPHIO» U MCTOPHUIO KYJIBTYPHOTO 4elloBedecTBa. [[1s1 3TMX Hayk IJIaBHOE -
U3y4eHHE Pa3BUTHS SBJICHUNA BO BPEMEHU;

3) IPOCTPaHCTBEHHBIC (XOPOJOTMYECKHE) HAyKH, K KOTOpbIM [ eTTHep MpUYUCISIT
aCTPOHOMMIO U Treorpaduio. ODTH HaykKd B IEPBYIO O4Yepelb 3aHUMAIOTCA pacHpeieiICHUEM
00BEKTOB B IIPOCTPAHCTBE, a TIOTOM yXKE UX UCTOPHEH Pa3BUTHA U BEILIECTBEHHBIM COCTaBOM.
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Jpyras kiaccuuKanys HayK U OTpacield eCTeCTBO3HAHMUS OMUPAETCS Ha TPEACTaBICHUE O
dopmax nBxeHus marepuu ®. Durenbca. OH BBIICISI CIEAYIOMUN psia GOpM IBHKEHUS MaTepUu
(OT Hu3MIeH K BBICIICH): MEXaHWYeCKas, (pU3UYecKasi, XUMHUYECKas, OMOJIOTHYECKas, COIHaIbHas
(9KOHOMMYECKast). DTOI MOCIeI0BaTEIbBHOCTH COOTBETCTBYIOT HAyKH, 3aHUMAIONINECS HU3y4YEeHUEM
3TUX (OpM IBIKEHUS MATepPHH: MEXaHHKa, (H3UKA, XUMHUS, OMOJIOTHS, OOIIECTBEHHBIE HAYKH.
Axkagemuk Bb.M. KempoB mnpennoxusi Ha YpPOBHE XHUMHYECKOH (OPMBI JBWIKEHUS MATCPUH
IPOU3BOJIUTH JEJIEHHE pAga Ha aABe BeTBH [7]. OnHa BETBb 4Y€pe3 HEOPraHUYECKYIO XHMHIO
NEPEeXOIUT B TEOJOTMYECKYI0, a Jpyras - 4epe3 OpraHh4yecKyld XUMHUIO MEpexXOoauT B
OMoNIoTHYecKylo U janee B counanbHyro Gopmy asrwkeHus. C.T. MexroXuH mpemioxui eme oaHy
cxeMmy pa3BuUTHA (GOpM JBUKEHHS MaTepuu, B KOTOPOW Kaxknaas Hu3IIasg ¢GopMa IBUKCHHS
NIEPEXOJIUT B BBICLIYIO U MTPOJIOJIKAET cocyliecTBoBaTh ¢ Heil. B 1970-e rr. B.C. Jlssmun npeanaraer
MPOJOKUTh T'€0JOTMYECKyl0 BETBb reorpaduieckoil (opMoil IBHKEHHS, OCTaBUB 3a IeoJIoTUei
U3ydeHHE SBICHHUH, MPOUCXOAAIINX B JUTOC]EpE, a 3a reorpadueit - Tex, KOTOpble UMEIOT MECTO B
ruapochepe u armocdepe [12].

[TomMuMoO ATHX KIacCU(PUKAIMA CYIIECTBYET €Ille JOCTaTOYHO OOJBIIOE KOJIUYECTBO CXEM
pas3JiesieHus: HayKH U eCTECTBO3HAHUS Ha OTPACIIH.

Knaccupukanmm mo3BoiAIOT B 00mEeM ciaydae XOoTs Obl HPUOIM3UTENBHO CYIUTh O
COOTHOILIEHUHU HAyK M CIYXaT IeJd CUCTEMAaTH3aI[Mi MPECTaBICHUNA O HAyYHBIX HAIPaBIICHUSX.
OpnHako omnMcaHHbIE KIAaCCU(PHUKALMU BCTPEYAIOT ONPEICIICHHblE BO3pakeHus. EcTh MHeHue,
COTJIACHO KOTOpPOMY II00O€ pa3jelieHne HayKd Ha OTpaciid 3HaHUsA HeceT Ha cebe OTmeyaTok
CyObEeKTHBHOCTH, TaK Kak mnpupoja enuHa. llosTomy wm3BectHwlii yuensnid S.X. Bant-T'odd
roJiaraji, YTo BCSKHUE JIEJICHHS HAY4HBIX TUCIHUIUIMH MPOU3BOJBbHBI, MO0 HayKa, KaKk U MPHUPOJAA,
OTPaXCHHEM KOTOPOH OHa SBJISETCS, 00pa3yeT OJHO HEepa3phIBHOE Iieiioe. A 1mo MHeHuo B.M.
BepHaznckoro, pamMKy OTAEIBHBIX HAyK, Ha KOTOPBIE DPACNaJaeTcsl 3HAHWE, HE MOTYT TOYHO
OTpeAeNuTh 00JaCTh HAYYHOU MBICIIN HccienoBaTens. Toraa 1enecoodpa3Ho CrenuaaIn3upoBaTbes
HE 10 HayKaM, a 110 npodyieMam.

B HacTosiiee BpeMs peAnpuHUMAIOTCS JajdbHEeHIne MOMbITKU Ki1accu(UKaluu HayKu U
oTpacieil ecrecTBo3HaHusA. OcoOble CIIOpBI BeyTCs NMPH BbISIBIEHUH HanOosee GpyHIaMEeHTalIbHBIX
(001X, OCHOBHBIX) HampaBiieHU. J|jist Toro 4To0bI COCTaBUTH OOIIEe MPEACTaBICHUE O TOM, KaK
JIeNIATCSl COBPEMEHHbIE E€CTECTBEHHbIE HAayKH, MOXKHO OOpaTHTbCA K MPEJICTABICHUIO HAyK B
KJIACCHYECKUX YHUBepcutTerax. Kak mnpaBuiio, 37ech BBIACHSAIOTCS (U3HUYECKUN, XUMUYECKUM,
OMOJIOTHYEeCKU, Teoslornueckuil u reorpaduueckuil QaxynabTeTsl. B Hamel ctpane uHOrma K
OMOJOTrNYECKUM J100aBIISAIOT TOUYBEHHBIN (PaKyIbTET.

Takum o0pa3zom, Bompoc KiacCU(UKalMM €CTeCTBO3HAHUS BOCXOIUT K TPAJULIMU U
UCTOPUYECKUM TpuuyuHaM. Tak wiM vHaye, UCXOAs M3 Pa3jIMyYHbIX KiIaccu(pUKalui (KaKk 4UCTO
Hay4YHbIX, TaK M BEJOMCTBEHHBIX), a TaKKe€ U3 CTPYKTYpbl OOJBIIMHCTBA KIACCHUYECKHX
YHUBEPCUTETOB, MOXXHO BBIICTUTh MATh (PYHIAMEHTAJIbHBIX HAaMNpaBlIeHUI €cTeCTBO3HAHUS:
¢u3uKka, XUMHs, reosiorusi, Ouojorust U reorpadus. ITH TUCHMIUIMHBI MOXKHO CIpYIIUPOBAThH
CIemyomuM 00pa3oM: (PU3UKO-XUMHUUYECKHH IUKJI, W3y4arolmuii Hambosnee oOIme CBOWCTBA
MaTepHH U ee BUIOB (CyOCTaHIMI M BEIIECTB); LIUKI HayK O 3emile, pacCMaTPUBAIOLINI BOIPOCHI
MPOSIBJIEHUS] OOLIMX CBOMCTB MaTepuu Ha 3emiie; OMOJIOTHUYECKHE HAyKH, C 3TOM TOYKU 3pEHUS
MMEIOLINE IBONCTBEHHYIO MTO3ULUIO: C OJTHOM CTOPOHBI, OHYU 3aHMUMAIOTCS CBOMCTBAMH MaTE€pHUH, a C
JIpyrol - B paMKax 3THX HayK pacCMaTpuBalOT W paclpejefieHHe >KU3HH Ha 3emiie B Ipejenax
Pa3IMYHBIX CUCTEM pa3HOro paHra (OMOreoneHo3sl - OT CaMbIX MaNbIX J10 Bcel Ouocepsr). Kpome
YKa3aHHBIX HayK YaCTUYHO B ATOT KPYr BKJIIOYAIOT MCUXOJOTHIO KaK HAyKy, UMEIOIIYIO JIEJIO CO
BCEBO3MOXKHBIMHM pa3yMHbIMH cymiecTBamu. IIpoOiemoil kimaccupukaiyu ecTeCTBEHHBIX HAyK
ABIIIETCSL OINpEAeNeHUEe MeCcTa HEKOTOPBIX JUCIUIUIMH, KOTOpbIE BBIIEIWINCH WIH BCernaa
CYILIECTBOBAJIM IAapajlIeNIbHO, TECHO MEPEIIETAsICh C YK€ PACCMOTPEHHBIMH IUCLUIUIMHAMH, HO
IpU aHaJM3€ OKa3bIBAalOTCS Kak Obl B CTOPOHE: MEIMIIMHA, CEIbCKOXO3SHUCTBEHHBIH LMKI HayK,
NOYBOBEJCHHE, 3emienenue u T.4. Ocoboe MecTo 3aHMMaeT MaTeMaTHuKa, KOTopas MO CYLIECTBY
ABIISIETCS JOCTATOYHO YHUBEPCAIBbHBIM SI3bIKOM JIJIS1 €CTECTBEHHO-HAYUYHBIX TUCIUILINH.



Bonpoc 3. EcrecTtBo3HaHMe M e¢ B3aHMOCBSI3b ¢ pejauruei, d¢uiaocopueii mu
MaTeMaTHKOH.

B Teuenue ThicsYEneTUl CyIIECTBOBAHMS YEJIOBEUECKUX LUBWIM3ALMM 3HAHUS O MMpE,
pemecia u Bepa He pasznesutuch [18]. Hakornnenue npakTHYeCKUX 3HAHUN 00 OKpYKaroleM MHUpPE
Ha CaMBIX JPEBHHUX ATallaX CTAHOBJECHHUs OOIIECTBA MPOMCXOHMIO B paMKax MHU(OJIOTHUECKOTO, a
Jlajiee PeIMruo3HOr0 MHMPOIOHMMAHUS. OMIMPUYECKH HaWJCHHbIE NPHEMbI OXOThbI, 00pabOTKU
36MJIM U CO3JlaHUsl OPYAMM 3aKpeIUBUINCh aBTOPUTETOM PEJIUIMM KakK JaHHbBIE CBBIILIE
yCcTaHOBJIEHUs. B pasnnyHbIX smocax, MU]ax, CKa3aHUAX pa3HbIX HAPOJOB MHUpaA KIACCUYECKUM
CIOXKETOM SIBJISIETCS IIOBECTBOBAHUE O TOM, Kak bor (wim 6oru) napyer arosaM U3HAYalbHO IUIYTH,
KY3HEYHbIC, TKallKU€ M UHBIC PEMECIICHHBbIE OPYIUs U HAaydaeT JIOACH, KaK BO3ZACIbIBATh 3€MIIIO,
M3rOTaBJIMBATh IIOCYY, CTPOUTH JOMA, TKATh TKAHU U T.A. Poxk1anuch OCBALICHHBIE TPAIULIUH.

Beiaenenne yMCTBEHHOIO TpyZJa INEPBOHAYAIBHO OCYILECTBISUIOCH B CHUCTEME PEJIMTUU.
TailHbl MUpa OTKPBIBAJUCH TOJBKO TIIOCBALICHHBIM; HAy4yHblE€ 3HAHHUS O MHUpPE CUUTAIUCH
CBSIIIEHHBIMHU, a YY€Hble, KaK MpPaBUJIO, OBbUIM CBALICHHOCIYXHUTEIIMH, Teosoramu. B Erumnre,
Baswionun, Accupuu, Kutae B ApeBHUX XpamMaxX, MOHACTBHIPSX BO3HHUKAJIM M COXPAHSUIUCH
IIMCbMEHHOCTb, CHUCTEMBl HCUHCICHMM. JlpeBHME Myzapensl yMEIu ONpPElENATh IEPHUOAbI
COJIHEUHBIX M JIYHHBIX 3aTMEHHM, pPellaTh ypaBHEHMS II€PBOW, BTOPOW M JaXe TPETbEU CTEICHH,
onpenenats miomanu ¢uryp. beul n3o0pereH KaneHaapb, B KOTOPOM roJi Jenuics Ha 12 mecsues,
no 30 muelt B kaxkmoMm. Erumerckue >Kpempl UMenu OOJbIIME MPAKTUYECKHE 3HAHWS B XHMUH,
MeIUIUHe, ONOBELaly HaceleHue o pasznuBax Huma, Hanum cnoco0 Oanb3aMHpOBaHUS Tell,
M3rOTOBJICHUS manupyca. /[peBHHE COOpYKEHHUs, MUPAMH/IbI, XpaMbl U CETOJIHS MOPAXKAIOT CBOEH
I'PaH/IMO03HOCThIO, KPACOTOM U IMTyOMHOM 3aJI0KEHHBIX B HUX MaTeMaTHYECKUX, aCTPOHOMHYECKHX
U ApYTUX 3HaAHUMH.

Teopernueckoe co3HaHME Kak ONEPUPOBAHUE TMOHATHSMH, HEOOXOAMMOE  JUIS
BO3HHUKHOBEHHUSI HayKH, Takke (OpPMHUPOBAIOCH B paMKaxX PEIUTHMO3HOIO MHPOBO33peHHs. Tak, B
nudaropeiickol 1IKoJie MOHATHE YuCcIa pruodpeTaeT ocoOblit craTyc. [IpoHMKHOBEHUE B IPUPOAY
YyHCclla MBICIWIOCh KaK CHeUM(PUUECKUH MyTh MOCTHKEHHUS CYIIHOCTH Mupa. YToObl cTath
00BEKTOM TEOPETUYECKOTO CO3HAHUS, YHCIO MEPBOHAYAIBHO JOJDKHO OBUIO CaKpaau30BaThC,
IPEBPAaTUTECS B OOBEKT MOYMTAaHUA. B cpenHue Beka B paMKaX CXOJACTUKH Pa3BUBAIUCH
jgorudeckue 3HaHudA. He Tonpko MaremaTHka, JIOTMKA, HO M aCTPOHOMHSA, MEIULIMHA U JApYyTUe
OTpacyii HayKH Kak 0cOObIe OTpaciIy TyXOBHOTO MPOW3BOJICTBA BOSHUKAIN U (DYHKIIMOHUPOBAIIU B
CHUCTEMAX PEIUTHO3HOTO MUPOBO33PEHMUS.

dopmupylolieecss €CTEeCTBO3HAHME IOCTENEHHO CO3[aBaj0 IOHSATUHHBIE CHUCTEMBI,
o0pa3ysi CBOM TEOpETHMUYECKHIl MHUp, OTIMYAIOIIMICS OT TOro, KOTOPBIA pa3BOpauyuBalICs IMepen
0OBbIIEHHBIM co3HaHueM. EcrecTBo3HaHME BbIpaOaThIBaIo HAOOpP OCOOBIX KPUTEPUEB, MPU3BAHHBIX
OTJENUTh €€ OT Apyrux (Gopm nyxoBHOU nesrenbHOCTH. [Toka Gopmupyromieecs ecTecTBO3HAHUE,
€ro MOHATHS W WJEH HOCHUJIM CaKpaJM30BAHHBIM XapakTep, T.e. ObLIM HAAENEHbI CBALICHHBIM
PETUTHO3HBIM COJIEPKAHUEM, OCHOBaHMN JUIsI KOH(PIUKTOB MEXAY PEeNUTruell U eCTeCTBO3HAHHEM
HE BO3HUKAJIO, TIOCKOJIBbKY 3HAHUS O MPHUPOJE BIUCHIBAINCH B PEIUTHO3HYIO KapTHUHY MHUpa. JTU
KOH(JIMKTHI CTaJIM MPOSBIATHCS TOTJA, KOTr/la OOJBIIMHCTBO PEIUTUM MOJHOCTHIO CaKpaIn30BaIN
KapTUHY MHpa, a €CTECTBO3HAHWE, BbIpaOaThiBasi CBOM METOJAbl IO3HAHWUSA, CTajlO0 MOJBEPraTh
COMHEHHIO 3JIEMEHTHI 3TOT'0 MUPOIIOHUMAaHUS.

Oco0yr0 OCTpOTYy B3aMMOOTHOIIEHHUSI PEIIMTUU W ecTecTBO3HaHws mpuodbpenu B XVII-
XVIIl BB. OauH U3 Takux KOH(DIUKTOB BO3HHUK BOKpyr co3aanHoi H. Konepuukom
TeJINOIEHTPUYECKOW CcHCTEeMbl JABMKeHHs IaHeT. CaM aBTOp NpeIoKWI ee Kak Haubosee
IpocToil crnoco® MCYMCICHUs MacXayini; oH roBopuwil: «Mos 3ajaua - HAlTH MCTUHY B BEIMKOM
boxxbeM TBOpeHHM». OHAKO OOBEKTUBHO 3Ta CUCTEMa MOApBIBATA MPEACTaBICHHE O 3eMile Kak
HETIOJIBUKHOM LIEeHTpe BceneHHnou.

B 1600 r. 3a nmpomnarasay reauoreHTPHIECKOM CUCTEMBI U HJIEU O MHOXKECTBE OOMTaEMBIX
MUPOB ObLT coxkeH B Pume JIx. bpyno. I'. Tanunes 3aTouniay B TIOPbMY W BBIHYJWIN ITYOJIUYHO
OTpEUbCsl OT MOAJCPKKHU TIeIMOLIEHTPUYECKON cucTeMbl. Teosoram OBIJIO CIIOKHO COIVIACOBATH



6ubnelickyro unero TBopeHust borom Beenennoii i yenoBeka, KOTOPBIA OKa3aJics HE B €€ IIEHTE,
a Ha oJ1HOM u3 maHeT CONHEYHOM CUCTEMBI, PACIIOJIOKEHHOM Ha Kpato ['anakThky.

Hecmorps Ha 10 uro counnenune KomnepHuka Haxonuiocs B MHAEKce 3anpelieHHbIX KHUT
no 1820-x rr., ero umen pacnpocrpansiuck. OtkpbiTeie B XVl B. 1 nmpUMeHEHHBIC 3aTEM IS
OOBSCHEHUS JBWKEHMS IUIAHET 3aKOHbl MEXAHUKH, 3aKOH BCEMHMPHOIO TITOTEHUS YyXKE€ He
BOCIpUHUMAINCh B KadecTBe epecu. Tak, M. HploToH, Oyayunm XpUCTHAHUHOM, CUUTAl CBOU
OTKPBITHUS BIIOJTHE COBMECTUMBIMU C XpPUCTUAHCTBOM. HBIOTOH cuuTal, 4To U3 cienoi (Gpu3ndeckoi
HEOOXOJUMOCTH, KOTOpas BCErja M Be3[e OAMHAKOBA, HE MOTJO Obl NMPOU3OUTH HHUKAKOTO
pa3sHoOOpa3us U BCe COOTBETCTBEHHOE MECTY M BPEMEHHU Pa3zHO0Opa3ne COTBOPEHHBIX MPEIMETOB,
YTO U COCTABJIIET CTPOM U KU3Hb BCeneHHo, MOIIO MPOU30MTH TOJBKO 1O MBICIH U Bosie CyIiero
Camo0bITHOrO — I'Ocnona bora.

l'enuonenTpuyeckass cHUCTeMa YKOPEHsJIaCh B CO3HAHMM E€CTECTBOMCHBITATENEH, U
TEOJIOTHSI BEIHYKJIeHa Obli1a cMUpUTHCS ¢ 3THM. ChopmynupoBannas Bo Bropoit monosune XVIII B.
runore3a WM. Kanra u I1.C. Jlaruiaca o Bo3HukHOBeHMM CoONHIIA M IJIaHET M3 BpallaroLIerocs
pacKajeHHOI0 Ta30BOro o0OJjlaka YK€ He BbI3bIBAJIA PE3KOM peakluu LEpKBH B H3MEHUBLIEHCA
KYJIBTYpHOI aTMocdepe, XOTs U OTBEprajach €.

B cBoeM 00BsicHEHMM MHpa H€al KJIaCCUYECKOT0 €CTECTBO3HAaHUs TpeOyeT UCXOIUTh U3
TOTO, YTO CYILECTBYET, & PEIUTHS UCXOJIUT U3 TOTO, YTO TO, YTO CYILIECTBYET, UMEET €II€ U CMBICIL.
OToMy WHaealy COOTBETCTBOBAJIO TMPEACTaBIeHHE Mupa B (opMe OECKOHEYHOW NPUYNHHO-
CJIEICTBEHHOM CBSI3U SIBJICHUM, T.€. TAKOM MX COBOKYIHOCTH, KOTOpasi, pACCMOTPEHHAas B LIEJIOM,
NPUYHHBI BHE Ce0sl IMETh HE MOJKET.

OpauM u3 cynlecTBeHHBIX —acnekToB  chopmupoBaBiierocss B XVII-XVIII  BB.
KJIACCUYECKOI'0 €CTECTBO3HAHHUS ObUIO MCKIIIOYEHHE M3 YHUCIa KAaTEeropuil HayuyHOrO MBbIIIJICHUS
nousatus uenu. ChopMupoBaHHbIE B 3TOT NMEPHOJ €CTECTBEHHO-HAYUHbIE IPOIPaMMbl OBbLIH €IUHbBI
B TOM, YTO €CTECTBO3HAHHUE JOJDKHO IOJHOCTHIO OCBOOOAMTHCS OT TEJIEOJOTHMU: IMpUpoAa —
LIapCTBO JIEHCTBYIOIIMX NPUYUH, B HEMl HET CMBICIOBBIX CBA3€H, @ €CTh JIMIIbL CBSI3U INPUYUHHO-
CJIE/ICTBEHHBIE.

bnaronaps ycnexaMm MexaHMKHM Kak HayKd Obula co3/JaHa MeXaHMuYecKas KapTHHA MHUpa, B
KoTopoi bor npusHaBaics B KadecTBE TBOpLA MaTEepuu W JBHKEHHsA. Ha 3TOl HaydyHOH OCHOBE
BO3HHKJIa HOBas (puisiocodckasi KOHIENIUS - 1€U3M, KOTOPBIH MPOTHUBOIIOCTABISIETCS] HUCTOPHUECKU
CylllecTBOBaBUIEH penuruu. B nemsme bor nmpusHaercs kKak MUPOBOM pa3yM, CKOHCTPYHPOBABIINN
1eNecoo0pasHyo «MallMHy» TMPUPOAbl M JaBIIMH €W 3aKOHbl M JBH)KEHHE, HO OTBEpraer
JanbHelIee BMeNareabcTBo bora B caMoIBHKEHUE TPUPOIBI (T.€. «IIpoMbIcen 00XUily», uyneca u
T.I.) U HE JIOMYCKaeT MHbIX MyTedl K mo3HaHuio bora, kpome pazyma. KoHdumkTHas curyauus
BO3HMKAET HE U3-3a 3aKOHOB caMOil HEOECHOM M 3eMHOM MeXaHMKH. 371eChb Jpyr Jpyry
IPOTHBOCTOSAT pa3Hble KapTUHBI MUPA, pa3HOE OHUMaHHE O0KECTBEHHOI'O MPUCYTCTBHS B HEM, a
Bepe B OTKpOBEHHUE MPOTUBOIIOCTABIIAETCS PALIMOHAIBHBIN METO/ MO3HAHUS MUDA.

IIporiecc ObicTpOro HakoIJIEHUS HAaydyHBIX 3HaHUM B XIX B. MpHBEN K CO3JaHHIO HOBOM
KapTuHbl MHupa. OcoOyro poib B ee (OpMHUPOBAHMM CHIrpall OTKPHITHIE B 1840-X IT. 3aKoH
COXPaHEHHMsI SHEPTUH, YTBEPKAABIINN HEYHUUYTOKUMOCTb SHEPTUH, €€ IIEPEXO0] U3 OJHOIO BUAA B
JIpYyrod, HEYHHYTOXKHUMOCTh MaTepuu. JIpyruM Ba)KHBIM OTKPBITHEM B HCCIEIOBAaHUM >KUBOU
OpUPOJBl OBUIO YCTAaHOBJIEHHE KIETOYHOTO CTPOEHUS KMBBIX Tel. BbUlo J0Ka3aHO, YTO KIETKa
SABJISICTCS  DJIEMEHTApHOM  CTPYKTYpHOW  €IWHMIEH KUBOTO - PACTEHUH, IKUBOTHBIX,
MUKpPOOPTraHU3MOB. XMMHUKHU, CAHTE3UPOBAB MOUEBHHY, KOTOPYIO HAXOJMUJIN PAHEE TOJIBKO B )KHBOM
Tene, IMOKa3alu, YTO NpU Bced TINIyOMHE pa3iuuuidl XKUBOTO M HEKUBOTO MEXIYy HHUMH HET
HENPOXOAUMON IPONACTH.

B cepennne XIX B. HOBBIII KOH(PJIUKT MEXAY pPEIUTHEH M €CTECTBO3ZHAHMEM BO3HHK B
cBsi3u ¢ mosieieHueM teopuu Y. apBuna. O600mUB OOIIMpPHBIN (pakTHYeckuil MaTepual, OH
JI0Ka3aJl, 4TO BUJbl PACTEHUN U )KUBOTHBIX HE IMOCTOSIHHBI, 4 U3MEHUYUBBI, U MPULIEI K BBIBOAY, YTO
CHOCOOHOCTh OPTaHU3MOB MPUCTIOCAOINBATHCS, LIEIECOO0PA3HOCTh UX CTPOCHUS U TIOBEJCHUS €CTh
pe3yJsbTaT Mmpoliecca eCTeCTBEHHOTro oroopa. Teopus JlapBuHa BeTynaia B IpOTUBOpEUHE ¢ Haeei
00KECTBEHHOHM 11€1ecO00pa3HOCTH KHUBOM MPUPOJIBI, MOABOJIMIA K BBIBOAY O E€CTECTBEHHOM
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BO3HUKHOBEHUU XU3HU Ha 3emiie. DTU U JPYTUe OTKPBITUS CO3aBAIM KapTUHY IPUPOJHOTO MHpA,
B KOTOPOI pa3Hble (OpMBbI ABMKEHMs IPHU BCEX UX OTIMYUAX OKA3aIUCh B3aUMOCBA3aHHBIMU U
00BSICHIEMBIMU Ha OCHOBE CBOMX COOCTBEHHBIX, MPUCYIIUX MPUPOJIE CAMOT0 IIPEAMETa 3aKOHOB.

B konne XIX B. Hayanach peBOJIIOLUS B €CTECTBO3HAHUU, O3HAMEHOBABILASICSI OTKPBITUEM
PEHTTEHOBCKUX JIy4Yel, paZinoakTUBHOCTH, 3JeKTpoHa. B 1920-x rr. co3gaHa Teopusi CTpOEHHUS
aTOMOB M MOJIEKYJ, OTKPBITBI M H3Yy4€Hbl CBOICTBa 3JIeMEHTapHbIX yacTull. Ha ocHOBe 3THX
JOCTHXKEHUI BO BTOpPOHMl moioBuHE XX B. CTAJO0 BO3MOXHBIM IPAKTHUECKOE HCIIOJIb30BaHUE
aTOMHOM 3HEPruy, FKCIEPUMEHTHI B 00JIACTH TEPMOSIEPHOTO CUHTE3a. BblT OTKPBIT MUKPOMUD, B
KOTOPOM JICHCTBYIOT HEM3BECTHBIC paHEe SBJICHUS B OOBEKTaX C HEOOBIYHBIMH CBOICTBaMH,
BBISIBJIEHBI MHOT000pa3ue 1 U3MEHUMBOCTh KOCMMUYECKON cpeJibl — Meramupa. Pa3BuTtrie reHeTuku
MO3BOJIMJIO JOOUTHCA YCIIEXOB B HM3YYEHHMHM MeEXaHW3Ma HaciencTBeHHocTH. B XX B. HOBoe
pasBUTHE MONy4MiIa ujaes 3BosolroHM3Ma. OHa IpHBeNa K CO3JaHHI0 CUHTETUYECKOM Teopuu
HBOJIIOLIMM KaK IPOJAYKTa CHHTE3a KJIACCUYECKOI'O JapBUHHU3Ma C COBPEMEHHOM MOJIEKYISIPHOMN
reHeTUKoM. bonee Toro, sBOMIOIMOHU3M BBILIEI 32 HpeAessl Ouosnoruu. BaxHelme nposBieHus
COBPEMEHHOM HJEH HBOJIOLMOHM3MA BBIPa3WIMCh B KOHLENUUU 3Boionuu Bceenennoir (A.A.
Opuaman, [.A. TNamos, D.I1. Xab06a u ap.), HepaBHOBecHOUW TepmoauHamuke (M. Ilpuroxwii),
cunepreruke (I'. Xaken), unee camoopranuzamuu (H. Bunep, Y.P. Dmbu u ap.), B oOHapyxeHUn
JTApBUHOBCKOI'O OTOOpa Ha YpPOBHE MOJIEKYJApPHBIX CTPYKTYp (M. DiireH). CoBpeMeHHBbIH 3Tar
HAYYHO-TEXHHYECKOW PEBOJIIOLMU OTKPHIBAET LIMPOKHE IMEPCHEKTUBBI JJIsi OOIIECTBa, KOTOPHIE
aCCOLIMMPYIOTCS C MHUKPOIJIEKTPOHUKOH, HMHGPOPMATUKON, POOOTOTEXHMKOH, OMOTEXHOJOTHEH,
CO3JIaHMEM MaTEpUAJIOB C 3apaHee 3aJaHHbIMU CBOMCTBAMU M HOBBIMU HCTOYHHKAMHU SHEPTUU.
Pa3zButue MHKPOAJIEKTPOHMKH MO3BOJISIET 3HAYMTENIbHO YBEJIMYUTh BO3MOXKHOCTH 4YEJIOBEKa IPH
PELICHUH HHTEJJIEKTYaJbHbIX 3aJad, MOBBICUTh IPOU3BOAUTEIBHOCTh TPyJa M H3MEHUTh €ro
XapakTep.

EcTtecTBeHHO-Hay4YHBIE OTKPHITUS M OCHOBAaHHBIM HAa HUX HAYYHO-TEXHUUYECKUH MpOrpecc
OKa3aJli 3aMETHOE BO3JIEHCTBHE Ha MHTEPNPETALUIo (yHJAMEHTAIbHBIX MPUHIMIIOB Pa3IMYHBIX
TUIIOB ¥ BUJI0B MUPOBO33pEHUI. B KOHEUHOM cueTe 3TO MOCIYKUJI0 OJHUM U3 (aKTOpOB Ipolecca
CEeKYJISIpU3aLUH, T.€. OCBOOOXKAECHUS OT PEIUTHO3HOTO BIMSHUS MHOTUX C(ep KU3HEAEATEIbHOCTH
o011ecTBa U JTMYHOCTH.

B 1O ke BpeMs HCIOJB30BAHHWE NOCTHMKEHWM HAyKHW M TEXHHUKH JUIS CO3/IaHUS OPYKHA
MacCOBOI'O YHHUYTOXXEHHS, HAKOIUIEHHE €ro B OIPOMHBIX MaciiTadax MOpOXKAAT Yy JIIoAeH
Cephe3HyI0 00ECIOKOCHHOCTb, HEYBEpPEHHOCTh B 3aBTpaiiHeM jaHe. Kpome Toro, Hapacrarouue
TEMIBl  [POMBIIIJIEHHOTO  Pa3BUTUS  CO3/alOT  IJIOOANBHBIE  AKOJIOTMYECKHE  IPOOJIEMBI.
[TpoHMKHOBEHHE YeNOBEYECTBA B MHKPO- M MEraMHp, K KOTOPBIM HENPHIIOKUMBI OOBIUHBIE
XapaKTepUCTUKHU U MPEJCTABIICHNUS, CII0KUBIINECS B MAKPOMHUPE, TOPOIUIO B chepe eCTECTBEHHBIX
HayK TEHJACHLUIO K YTBEPKACHHUIO HHCTPYMEHTAJIM3Ma KaK METOJOJIOTMYECKOTr0 IPHUHLUIIA.
CornacHo 3TOMY NPUHLUITY, HAyKa HE MOXET OTKPBITh U HE OTKpPHIBA€T HAM HOBBIX MHPOB, OHA
SBIISICTCS JIIIb UHCTPYMEHTOM, TPU MIOMOIIM KOTOPOT'O OMUCHIBAIOTCS HAOII0JaeMble SIBJICHHUS.

CoBpeMEHHOE  €CTECTBO3HAHME OKa3blBaeT BIUSHHE Kak Ha  (OpMUpOBaHHE
HEPEJTUTHO3HOTO MUPOBO33PEHHUS, TaK U HA MPOLECCH afjalTallud PEIUTHO3HOTO MUPOBO33PEHNUS K
YCIIOBUSIM COBPEMEHHOCTH. Pa3BuTHE HAyKH CTaBUJIO M CTaBUT IE€peJl T€OJIOTHEN MPUHIUITHATIbHBIE
Borpockl. Cpen O0rocIoBOB HET €AMHCTBA B TPAKTOBKE MHOTHX IOJIOKEHUH penuruu [18].

OaHM W3 HUX OTCTauBalOT HJACI0 TBOPEHMSI, HUCIOJb3YS E€CTECTBEHHO-HAy4YHbIE TEOPUH
TEIIOBON cMepTH BceneHHol, 00IbIIOro B3phiBa, «4€PHBIX JIbIP», TEHHBIX MYTaLUH U I1p., a TAKXKe
CCBLIJIAsICh Ha HEPEIIAeMOCTh Ha JIaHHOM YpOBHE Pa3BUTHUS 3HAHUH psia HaydHbIX mpoOieM. Tak, B
1970 r. B CHIA Obi1 co3nan MHCTUTYT KpeanMOHHBIX ucciefoBaHuil. OOBYHO MOJ
KPEalMOHU3MOM MIOHMMAIOT HAalpaBJIEHUE B €CTECTBEHHBIX HayKaX, OOBICHAIOLIEE TPOUCX0KICHHUE
MHUpPa aKTOM CBEPXBECTECTBEHHOI'O TBOPEHMS M OTpULIAIOLIee 3BOJIOLNI0. OCHOBATENb NHCTUTYTA
I'. Moppuc nosnaraer, 4To KpeallnoHHasi MOJIEJIb TBOPEHHSI B OTJIIMYUE OT 3BOIIOLIMOHHOMN BBIJEISAET
0cOOBIi HauaJIbHBINA MEPHOJ] TBOPEHHS, B TEUEHHE KOTOPOTO Ba)KHEHIIINE CUCTEMBI IIPUPOIbI ObUIH
CO3/1aHbl B 3aBEpPLICHHOM, JACHCTBYIOLIEM BHJE C caMoro Hadana. IIoCKOnbKy ecTeCTBEHHbIE
IPOIIECCHl B HACTOAIIEE BPEMsI HUUETO MOJ00HOT0 HE CO3Jal0T, MPOLECCHl TBOPEHUS JOKHBI OBITh
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CBEPXbECTECTBEHHBIMU; HMX OCYLIECTBICHHE TpeOOBajIO BCEMOTYIIErO, TPAHCIEHJICHTHOTO,
«3anpeaensHoro» Coznarens. Korma Co3parens 3aBeplinil akT TBOPEHHMsSI, MPOLECCHl CO3JaHUs
OBLIM OKOHYEHBl M 3aMEHEHBbI IPOLECCAMM COXpPaHEHUs, 4TOObl MOAJEpKUBaTh BceneHHyo u
o0ecreunThb eli BO3SMOKHOCTh BBHITIOJIHUTH HEKOe MpeaHa3zHaueHue [16].

[IIupoko pacnpocTpaHEHBI MPEICTABICHUS O TOM, YTO B KOH(DIMKTE PENMTMU U HAYKU
BUHOBHHKAaMHU CTOJIKHOBEHUH SABISIOTCS 00€¢ cTopoHbl. Teonoru D. ®ep, O. Ilnronsbek, H. SHr n
Jp. BUASAT MPUYUHBI KOH(PIUKTOB MEXIY PEIUTHel U HAyKOH B TOM, 4TO 00€ CTOPOHBI MEPEXOIUIN
IpaHULbl CBOMX OOJIacTel HCCieoOBaHUS U MO3BOJSUIM ceOe BTOpratbCs B c(epbl, I7I€ OHU HE
MOTJIM BBICKa3bIBaTh KOMIIETEHTHBIX CYXIECHUI: TEOJIOTH TPEOOBAIM OT YUEHBIX, YTOOBI X JTaHHBIC
COTJIACOBBIBAIMCH C PEIUTHMO3HBIMHM IPEACTABICHUSAMU O MHPE, a YUYEHbIE YTBEPXKIald, YTO MX
JIOCTHUKEHUS I0Ka3bIBAIOT JIOKHOCTD IIPEJICTABICHUN O CylllecTBOBaHMU bora.

Teonorn momnararT, yTo HaONIOJAaeMble CETOJHSA PE3YJbTaThl TAKOTO MPOTUBOCTOSIHUS
KpaliHe IUIaY€BHBI, IOCKOJBKY y YYEHBIX OTCYTCTBYET YUYBCTBO OTBETCTBEHHOCTH 3a IOCIJIECJCTBHUS
BHEJJPEHHUS €CTECTBEHHO-HAYYHBIX JOCTHKCHHH B MPAKTUKY. 3/1€Ch LIEPKBH MOTIIM OBl BBICTYIATh
KaKk «MOpaJbHBIE TOCPEAHHUKH», ITOMOTAIOIIME YEIOBEUYECKOMY OOIIECTBY B HAy4yHOH U
TEXHOJIOTMYECKOU 1eATEIbHOCTH.

[Ipu peanuzauuu 370 MporpaMMbl HEOOXOJUMO YCTaHOBUTH HOBBIE OTHOILIECHUS MEXIY
peIuruen U HayKou.

Jlonroe Bpemst B TeoJIoTMHM OblUla MOMYJSIpHA TOYKA 3PEHMsSI, COIJIACHO KOTOpPOM
KOH(JIMKTOB PEJIUTMM W HAyKHM MOXKHO M30€XKaTh, €CIIM paccMaTpuBaTh UX KaK HE3aBHCHMBIE
00JTaCTH YENOBEUECKOW MAEATENbHOCTH W KYJIbTYPhl BCJIEICTBHE (DYHIAMEHTAIBHBIX DPa3ITUUni
MeXAy HUMH. Takas TOYKa 3pEHHUs BBI3bIBAET BO3PAKEHUS Y MHOTHMX TEOJIOIOB, MTOCKOJIBbKY OHH
CUHTAIOT, YTO TOT, KTO HE MPHHUMAET O0’KECTBEHHOTO BTOPKEHUS B IPUPOY, BPSIIL JIH COTIACUTCS
JIONyCKaTh €ro BMEUIaTelIbCTBO M B cepbl JMUHOCTH, oOmiecTBa, uctopuu. Kpome Toro, eciu
MOKHO TIOCTPOUTH aJ€KBAaTHYIO KapTHHY MPUPOAHOrOo Mupa 06e3 cooTHeceHus ee ¢ borom, To
OYEBHJIHO, YTO Takoi bor He mMoxeT ObITh MOIMHHBIM borom-TBopIiOM, Cl€J0BAaTENIBbHO, B HETO
HeJb35 BEPUTh U KaK B UICTOUHUK MODPAJIH.

Jlpyrue Teosyoru, o0pamasch K HAEe pa3rpaHUUYEHUs] PEJIMTMM U HAyKH, MOJIAraroT, YTO
HayyHas MHTEpIpeTalusi OCHOBaHA Ha NPUHIMWIE NMPUYMHHOCTH, a (PYyHZAMEHTOM pPETUTHO3HON
WHTEpIIPETAllUK SBIIAETCA yOeXJeHHe B HAMYMHM CMBICIA, 3HaueHUs Bemleil. KoHeuHo, Hayka
MOKET OOHapyXMBaThb M H3y4aTh CMBICIbI OTAEIbHBIX ()EHOMEHOB U MPOIIECCOB, HO CMBICI
LIEJIOCTHOW CTPYKTYPBI MHpa U KyJbTYphlI AJI1 HEE HEIOCTYIEH, IO3TOMY OHA HE MOXXET yKa3aTh
YeJIOBEKY KMU3HEHHYIO OPUEHTAIUIO, ONIPEIETUTh LI €0 CYIIeCTBOBaHUs. Penurus xe mo3Bossier
JIOCTUYb TOJUIMHHOW MCTUHBI 4Yepe3 M3MEHEHHue, peopMallMio caMOro 4elOoBeKa, OKa3bIBas eMy
MOMOIIb B OOPETEHUU CMBICIIA KU3HU.

X. PoscToH BbICKa3bIBaeTCs TaK: HAayKa WIIET 3HAHUS, a PEIIUTUs — MYJPOCTH, T.€. OHU HE
WCKJIFOYAIOT JAPYT Apyra, a 4aCTUYHO COBIMANarT. Cle0BaTEIbHO, CO3 PEJINTUN U HAYKH MOKET
OBITH 1OJIE3€H /7151 00eUX CTOPOH.

XKenast ycraHOBJIEHHSI CO03a PEIUTUU M HAyKH, TEOJOTH OTMEYAIOT CXOJHOCTh YepPT 3TUX
oOnacreit KynbTypsl. Tak, naauiickuii Teosor I1. I'peroproc cuuraer, 4yro 00e OHU MPEACTABISAIOT
co00i1 myTH OTHOLIEHUS YeJOBEKa K PEaJbHOCTH, UMEIOT CYObEKTHUBHBIA U OOBEKTUBHBIN MOIIOCHI,
KOTHUTHBHOE ([IO3HABAaTENbHOE) W TpaKTUUecKoe cojaepkaHue. O0e u3y4alT CTPYKTYpY
pealbHOCTH, OKa3bIBAIOT BIHMSHME Ha CaMOT0 YeJIOBEKa U Ha ero OTHolleHue Kk mupy. M penurus, u
HayKa XapaKTEepU3YyIOTCS OMpPEACICHHBIMU TPATULHUIMH, HAJIMYMEM IPEEMCTBEHHOCTH B CBOEH
JESTENIbHOCTH, SIBJISIFOTCSI MHCTUTYIIMOHAIBHO OpraHM30BaHHBIMU OOILIECTBEHHBIMU YUPEKACHUSIMHU
Y TIPETEHAYIOT Ha UCKJIFOUNTENbHBIN JOCTYI K 3HAHUIO PEAIBHOCTH.

Hexkotopsie Teonorun oOBABIAIOT HayKy ocoboro poxaa penurueit. [lo ux MHEHUI0, HayKa,
KaK ¥ TEOJIOTHs, 3aHMMAeTCs TPAHCICHICHTHHIMU OOBEKTAMH, BBIXOIAIIMMH 32 TIPEIEIbI
HEINOCPEJICTBEHHO HabmoaaeMoro. Penurus u Hayka MbITalOTCS MOCTUTaTh JIEWCTBUTEIBHOCTh MPU
IIOMOIIY TOHATUMHBIX KOHCTPYKIMM, SBJISIOIIMXCS HPOAYKTOM MBIIUIEHUS HCCIIEI0BaTENEH.
Hampumep, Gu3uku ceromHsi OonepupyroT MOHATHEM «HEHUTPUHO» - KOHCTPYKIIMEH, UCIIOIh3YeMOU
Uil OOBSICHEHUS! ONPEACTCHHBIX (PU3NUYECKUX IPOLECCOB M COJEpKAle psia CBOWMCTB, KOTOpHIE
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HEBO3MOXXHO HM300pa3uTh NPHU TMOMOIIM KIacCHYecKod (u3uku. To ke MOXKHO CKa3aTh M O
TeosoruyeckoM omnpenesneHun boxectBenHoit Tpouns! (TpueauHcTBa), KOTOpPOE TaKXKe SBISIETCS
NOHATUIHON KOHCTPYKIMEW, XapaKTePUCTUKU KOTOPOM HE MOTYT OBITh ONHCAHBI B TEPMUHAX,
OTHOCSIIMXCSL K COTBOPEHHOMY MHUDY.

HenocpencrBennas HeHaOII0AaEMOCTh TOTO MM HHOTO (PeHOMEHA U HEBO3MOXKHOCTh €T0
n300pa’keHHsl BOBCE HE O3HAYAIOT OTPHMILAHUA €ro cymecTBoBaHus. [loaToMy, ¢ TOUKM 3peHUs
Poncrona, HeBepue B bora Ha OCHOBaHMU €r0 HEBUJUMOCTU HE 00Jiee PE30HHO, YEM HEBEPHE IO
TOM K€ IIPUYUHE B DJICMEHTAPHBIC YACTHLIBL.

[Io MHEHHIO HEKOTOPBIX TEOJIOTOB, U B HAyKE, U B PEIUTUU UCIOJIb3YIOTCS PYKOBOJSLINE
TEOPETUYECKHE KOHLENUUU, WM Mapagurmsel. B Hayke 3TO, Hampumep, HBIOTOHOBCKas U
SUHINTEHHOBCKAs, INTOJEMEEBCKass M KOINEPHUKOBCKAs CHCTEMbl OOBSICHEHUS YCTPOWCTBA U
¢GyHkunonupoBanus mupa. Ilapagurmel B penuruu - npusHaHue Toro, uto bor ects JIt000Bb, YTO
Xpucroc - boroyenoBek u T.m. Tak ke Kak ¥ B HaykKe, B PEJIMTHHM OBUIM MApaUrMbl, KOTOpPBIC
CeroJlHsl TOJHOCTBbIO OTOPOIIEHBl MWJIM CEpPhe3HO OCMapHUBAIOTCA: IIECTHUIHEBHOE TBOPEHUE,
BepOasibHas HemorpemuMocTs bubmuu u 1p. KoneuHno, penuruo3Hsie mapagurMbl yCTOHUNBEE, 4eM
Hay4HbI€, HO ¥ OHU NEPEKUBAIOT POXKAECHUE U THOEb.

Hpyroii Bompoc, KOTOpbIi aKTUBHO OOCYXJIAeTcsi TEOJIOraMH, -COOTHOIIEHUE
00BEKTHBHOI'O U CyOBbEKTUBHOIO B Hayke U penuruu. M ta, u apyras cTpemMsrcs K TOMY, YTOObI UX
uHpopmanus Oblga 0ObEKTUBHOW, HO AJIEMEHT CYOBEKTUBHOIO HEM30EKHO NPHUCYTCTBYET B HUX
o0eux. Besikoe nmo3HaHue mpeacTasiseT co0oil onpeeieHHOe OTHOLIEHHE YeTIOBeKa K PealbHOCTH,
[I03TOMY CYOBEKTHBHBINA (PAKTOp UrpaeT B O3HABATEIILHOM IIPOLIECCE CYIIECTBEHHYIO POJib. SICHO,
YTO B PEJIMTHUIO AJIEMEHThl CyOBEKTUBHOIO IPOHUKAIOT OoJiee ri1yboko, yeM B HayKy. Ho cerogus u
HAayyHOE IIO3HAHHE CTAaHOBUTCA Bce 0o0siee CYOBEKTHUBHBIM, MOCKOJIbKY pPaJMKaJIbHO MEHSETCS
CTaTyC UCCIIEI0BATENSA: U3 IPOCTOr0 3pUTEII OH MIPEBPALIACTCS B aKTUBHOI'O Y4aCTHHKA, KOTOPOTO
HeNb3s OTAEIUTh OT OOBbeKkTa HaOmoneHus. Tak, B KBAaHTOBOM (u3MKe mpouecc HaOIHOICHUS
pearoIuM 00pa3oM BIUSET Ha HaOII0JaeMyI0 CUCTEMY; KPOME TOT0, yYeHbII caM BBIOUpAET, UTO
U KaK u3ydaTb. TeoJoru Bce )K€ MPHU3HAIOT, YTO HayKa JaeT 0ObEKTUBHOE 3HAHHWE O MUPE, YTO B
LEJIOM OHa He CyOBbeKTHBHa, a CKOpee IepCOHallbHA, OHAa BBIIEPKUBACT IOMBITKU
danbcu@uuUpoBaTh €€, YCIEIHO OOBACHSAET (PAKThl, TeHEpUPYET MOATBEPKIAAEMbIE OIBITOM
npezackazanus. OT cyObeKTHBH3Ma HAyKy BO MHOI'OM IPEIOXpaHsAET TO, YTO YUEHBIH paboTaeT He
OJIMH, @ B HAYYHOM COOOIIECTBE.

MHorue TEoJOrM HAcTauBalOT HA TOM, 4YTO IIOJHOE aJEKBaTHOE IIOCTHKEHHE
JEHCTBUTENHOCTH BO3MOKHO TOJBKO IPH YCIOBUU OOBEIMHEHMS] PEITUTMO3HOTO M HAy4YHOTO
nyreil ee mo3HaHusA. [lng oOOCHOBaHMS HSTOH BO3MOXKHOCTH HCHOJb3YeTCs MPUHLUI
JIOTIOJTHUTEILHOCTH, BBHIABUHYTHIM H. Bopom B 1920-x rT. ms MCTOJKOBaHHS TO3HABATEIHHOMN
CUTyallud, BO3HUKIIEH B KBAaHTOBOM MexaHuke. CorjmacHO d3TOMY MNpUHLUIY, IpH
HKCIIEPUMEHTAILHOM HCCIIETOBAaHUH MUKPOOOBEKTA MOTYT OBITh TIOJy4YEHBI TOUHBIE JaHHBIE JIUOO0 O
€ro HHEPrusx M UMIIYJIbcaX, JUOO O TOBEIEHUU B IMPOCTPAHCTBE M BpPEMEHHU. ODTU JBE
B3aMMOUCKJITIOYAIOIINE KapTUHBI - SHEPreTHYEeCKU-UMITYJIbCHAsE W MPOCTPaHCTBEHHO-BPEMEHHas,
MoJlydaeMble TPU B3aUMOJICHCTBUM MHMKPOOOBEKTAa C COOTBETCTBYIOIIMMH H3MEPUTEIbHBIMU
npulopaMu, «IOMOJHSIOT» Apyr Apyra. [loaToMy HeKoTOpble COBpEMEHHBIE TEOJOTH MPHU3HAIOT
BO3MO)XHOCTb IIOCTPOEHHUSl €IUHON LEJIOCTHOW KapTUHBI MHMpa Ha OCHOBE CHHTE3a HAyKuM M
penuruun. {5 peanuzamuu 3ToH 3a1auu ciaeayeT nu3berartb KpaiHocTel - cobna3zHa GUKCHUPOBATh UX
CXOJICTBO U 3a0BIBaTh O pa3IMUMIX MM, HA000POT, aOCOMOTU3NPOBATh ATU paznuuus. Hanpumep,
nana Hoann IlaBen |l cuuraer, 4TO €OUHCTBO pEIMIUU W HAyKd, K KOTOPOMY CTPEMHUTCS
XPUCTUAHCTBO, BOBCE HE O3HA4aeT HX MJAEHTUYHOCTU. [lo ero MHEHMIO, €JUHCTBO BCErza
IIPEIIoJIaracT HECXOACTBO U UHTETPALMIO €T0 3JIEMEHTOB. KaXIbIil U3 3JIEMEHTOB JTOJDKEH CTaTh HE
MeHbIIe, a Oonble ceOs B NUHAMUYECKOM B3aUMOOOMeEHe, MO0 €IMHCTBO, B KOTOPOM OJWH W3
JJIEMEHTOB PEAYLHPYETCS K JAPYroMmy, SBISETCS JECTPYKTHBHBIM, JOXHBIM B €ro OOeLjaHuu
TapMOHUU ¥ THOCNBHBIM 11 HHTETPAIlH €r0 KOMIIOHEHTOB.

Mexny ¢unocodueit u eCTeCTBO3HAaHHEM BCETa CYIIIECTBOBAja TECHAsh B3aUMOCBs3h [ 14,
24, 28, 29]. OHa BOCXOAMT €Ille K aHTUYHOMY II€pUOJly CTAaHOBJIEHMs Hayku. Kak yxe oTMeuanocs,
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IIEPBUYHOE HEPACWICHEHHOE 3HAaHME O MHPE M YEJIOBEKE, HAKOIUIEHHOE B TEUYEHUE MHOTUX
CTOJIETUH pa3BUTHs HEPBOOBITHO-POJIOBOIO OOILIECTBA, OBIJIO COBOKYIMHOCTBIO 3MIIMPHUYECKUX
CBeIeHUH, BepoBaHMH M MH(OB, YCTHO TIEpEIaBaBIIMXCS OT IIOKOJCHHS K MOKOJICHHIO.
N300peTeHne NUCbMEHHOCTH, PA3BUTHE MATEPHAIBHOIO MIPOU3BOJICTBA, Pa3/i€IeHUE YMCTBEHHOIO
U (PU3UYECKOTO TPYAa HHTEHCH(PHUIMPOBAIO HAKOIUICHHE 3HAHUN. DTO TPUBEJIO K BOSHUKHOBEHHIO
HayKd Kak TEOpPETHYECKOM CHUCTeMbl 3HAaHMH O MMpe, a 3aTeM - K AuddepeHuuanuu Hayk.
Cranonenue Gpunocopuu 1 KOHKPETHBIX €CTECTBEHHBIX HAYK 110 UX MPEAMETY U TEOPETHUECKOMY
COJICPKAHUIO UCTOPUYECKH MPOUCXOIMIIO 0ojiee MM MEHEe OJHOBPEMEHHO U MapajuleIbHO MPHU
MIOCTOSTHHOM B3aWMOJICHCTBUU JIPYT C IPYTOM U HENPEphIBHOM OOMEHE KOHICTLHUSAMH. YKe B
HpeBneit I'peuun Hapsany ¢ puiaocopckMMM KOHLEMUUSAMHM MHPO3/JaHUS M OOLIECTBa Havyalld
(dbopMHpOBaTHCS TaKHe HAyKH, KaK aCTPOHOMHUS, apu(PMETHKA, TEOMETPHsI, reorpadusi, MeAULIMHA,
UCTOPHUS, KOTOpPBIE HE CUYUTAIHUCH HUIIOCODUEH.

BMmecTe ¢ 3TUM MPOUCXOIWIIO MPEIMETHOE caMOoIpeaeieHne Gpuiocopun, KoTopas Bce
Ooinee cocpeqoTOYMBANach Ha BceoOIMMX MpoOiiemMax ObITHMS M NO3HaHUSA. B ee pamkax
paccMaTpuBaIMCh BOIPOCHI CYIIHOCTH MMpa: ObUT JIU OH cO3AaH BoroM miM cymecTByeT BEYHO U
MaTepHalieH; B Ye€M CMBbICI JKM3HM; KAKOBbI IEPCIEKTHUBBI U LeNM OOlIecTBa, rpsayuas cyaboa
YeJIOBEYECTBA; IT03HABAEM JIM MHUP M KAaKOBbI 3aKOHBI U METOJIbl 3TOTO MO3HAHUS. DTHU BOIPOCH U
ceifuac sBISAIOTCS NpeaAMeToM punocodekux auckyccuid. EcrecTBeHHbIe HAYKH TaKKe y4acTBOBAIU
B MX OOCYXXICHHH U JIaBAJM CBOM PEIICHUs, HO MO Mepe AuddepeHInauy HayK U 0oJjiee TOYHOTO
OIpeNieNIeHusl UX IpeaMeTa 00JIacTh HCCIEeOBaHMs B KaXJOW M3 HAyK OrpaHHMYMBajiach Ooiee
YaCTHBIMU M KOHKPETHBIMU BOIIPOCAMH.

Cuynraercs, 4YTO CTaHOBJIEHHE TEOPETUYECKOIO €CTeCTBO3HaHUsA Haudanoch B XVII B. Bo
MHOIOM OJjlarofiapsi yCKOPSIIOIIEMY BO3JCHCTBUIO MaTEpUaJbHOTO MPOM3BOACTBA M Pa3BUTHIO
KaluTaau3Ma.

B XVII-XIX BB. akTUBHO pa3BHBAIOTCSi MaTeMaTHKa, (pU3UKa, aCTPOHOMMUSI, OMOJIOTHS U
JpyTUe €CTEeCTBEHHble M T'yMaHMTapHble HayKH, Bce Oosiee oThanstommecs oT ¢uiocopuu. B
Hatypdumiocopun (punocoguu MpUPOILI) TOTO BPEMEHH KOHKPETHO-HAYYHBIE TEOPHH U (DAKThI
YacTO CBS3BIBAJIMCH CO CXEMaMH pPEIMTHo3HOro muposfanus. Tak, I'.B. JlelOHuIl Bce siBIEHUS
IPUPOJIBI TPAKTOBAJ KakK (OPMBI peanus3alii HEKOTOPOH MYyIpOMW 11€7H, OCTaBICHHONW TBOPIIOM,
CO3JABIIMM JTOT JIYYIIMH M3 BCEX BO3MOXHBIX MHpoB. M. KaHT pa3BuBan JMHaMHUYECKYIO
KOHLENIMI0 MaTepuu Kak (opMmbl NpPOSBICHUS AaKTMBHOW »JHEpPruM, BiIokeHHOW borom B
CyOCTaHIIMIO B MOMEHT CO3JIaHHsI MUDA.

B naryppunocopun @.B. lllennunra u I'.B.®. I'erens takke naBagoch TEIEOJIOTHYECKOE
U TAHTEUCTUYECKOe NOoHMMaHMe mnpuponabl. Hampumep, mo Ieremo, mpupoma - 310 Qopma
MHOOBITUSI a0CONIOTHOTO JyXa, KOTOPBI B HIpOLECCE CcaMOpa3BUTHUA TpaHChOpMUpYETCS B
NPUPOJHBIE U COLIMANbHBIEC SIBICHUS W 4Yepe3 HUX Bce Oojiee MOJHO IMO3HAET CBOIO CYIIHOCTH,
JocTurasi B KOHEYHOM cyeTe alconoTHOro 3HaHud. [lpm 3TOoM ecnu Teopun U (akThl
€CTEeCTBO3HAHMUS HE YKJIAJbIBAIHCh B OOIIYI0 KOHLEMIHIO, TO 3TH TEOPUU U (PAKTHI TOJKHBI OBITh
OTBEPTHYTHI Kak JIOXkHBIE. Tak, I'erens BbICTyNaeT NpOTUB CHEKTPaIbHOU TeopruH cBeTta HproTOHA,
OTBEpPraeT aTOMUCTUKY, KHHETUYECKYIO TEOPHUIO TEIUIOTHI U T.I. B KOHEYHOM cueTe BCAKYIO HAyKy
['erenb paccMaTpuBai Kak IPUKIAIHYIO JIOTUKY.

Harypdunocodckue mnpencraBieHus pasBUBAIUCh H B paMKax  (paHIly3CKOTrO
matepuanuzMa BTopoil mosioBuHel XVIII B. B Tpymax IL.A. Tlomsbaxa, . Hunpo, X.JL
J'Anambepa, I1.C. Jlanmaca, X.O. JlamerTpu wu3naraercss NpeACTaBICHHE O MPHUPOJE Kak O
JIBUKYLIEHCS MaTepuy, BEYHOW BO BPEMEHM M OECKOHEYHOW B MPOCTPAHCTBE, HaXOJsIIelcs B
IIOCTOSIHHOM CaMOpa3BUTHUH B BUJIE KPYrOBOPOTOB M 3aKOHOMEPHO MOPOXKAAOLIEN KU3Hb U pa3zyM
Ha IJIaHeTax, e JUIsl 3TOro CYLIECTBYIOT OlaronpusTHele yciaoBus. I1o ux mpeacraBieHUsM, BCe
ABJICHUS B MHUpPE JETEPMUHUPOBAHbl MATEPUAIBHBIMHM CBS3IMHU WU €CTECTBEHHBIMU 3aKOHAMHU,
MO3HAHUE KOTOPBIX JIaCT CO BPEMEHEM BO3MOKHOCTh OOBSICHUTH JIFOObIE siBIEHUS. ['erenb Ha3bIBal
TAaKOH MaTepUaIN3M MEXaHUYECKUM. DTOT TEPMUH BIIOCIEICTBUU IOJYUYHJ JOCTATOUYHO IIMPOKOE
pacripocTpaHeHue. M3 Bcex eCTeCTBEHHBIX HayK TOI'O BPEMEHH MEXaHUKa JOCTHUIJIA HanOOJIbIINX
yciexoB ko Bropoit monoBuHe XVIII B., ocobeHHo acTpoHOMHss W HeOecHas MeXaHHUKA.
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OpaHIly3CKHe MAaTePUAUCTHI IIMPOKO HMCTIOIB30BAIMA 3TU JOCTIDKEHHUS, HO HE OTPaAaHUYUBAIUCH
umH. B cBoeil Guitocodckoii apryMeHTaIlui OHM OOpalllaiiuch K €CTECTBEHHBIM HaykaM, (akram
HUCTOPUH, UCKYCCTBY, dTHYECKUM U TPABOBBIM TeopusiM. B Poccum Toro BpemeHHM coenuHEHUE
JOCTH)KEHUH HayKH U MaTEPHATUCTHYECKOTO MUPOTIOHMMAaHUs OBLIO OCYIIECTBIICHO B Tpyaax M.B.
JlomoHocCOBa.

B XIX B. Harypbunocodus passuBamack B Tpyaax II.C. Jlammaca, Jx. JlaasTona, JI.
Qeiiepbaxa, M. Dapanes, Jx.K. Makcsemna, Y. lapsuna, O. I'ekkens, JI. Boinpumana u apyrux
YUYEHBIX, KOTOPBIE B CBOEM (PHIOCOPCKOM MUPONIOHUMAHHU OIMHMPAIUCH HA TIOCTHIKCHUS HAYKH, a
HEKOTOpBIC M3 HUX caMU ObUIM aBTOpamH (DYHJAAMEHTAJIbHBIX OTKPBITUH U TEOpHid. XapaKTepHO,
YTO HOBBIC €CTECTBCHHOHAYYHBIC KOHIEIIIMHA BHa4ajae (OPMYIHPOBAINCH MX aBTOPAMH B BHJIC
bunocopckux uuei, a Mo Mepe ux pa3zpabOTKH, IMIIMPUIECKOTO U TEOPETUIECKOTO0 0OOCHOBAHUS
BOIUIOMIAJIUCh B KOHKPETHO-HayuyHble Teopuu. Duinocodckoe MUPOTOHUMAHWE BBINOIHSIO
KOHCTPYKTHUBHYIO 3BPUCTHICCKYIO ()YHKIIHIO.

Bo BTopoii monoBune XIX B. mpobnemy B3auMoaeicTBUS HUIOCOPUN U €CTECTBOIHAHUS
paccmarpuBanun K. Mapkc u @. Onrensc. Tak, DHrenbc cBoil Tpyn «JluanexkTuka HOpUpPOABI»
MOCBATWII  TUAJICKTHKO-MATePHATUCTUYECKOMY aHAJIM3Yy JIOCTHKCHUHW HAyKd B TOHUMaHUU
MPHUPOJIBI, PACKPHITHIO BCEOOIINX CBOWCTB M 3aKOHOB JBMIKCHHSI MATCPUH, YTOYHCHUIO TIPUHIIAIIOB
JMAJICKTUYECKOro Marepuain3ma. [1o MHeHHI0 DHrelnbca, He MPUPOo/ia IOJDKHA COTIIACOBBIBATHCS C
NPUHIMIIAMA, a TPWHIMIB BEPHBI JIMIIb IOCTOJBKY, TIOCKOJBKY OHH COOTBETCTBYIOT
JICHCTBUTEIILHOCTH.

Kak HeraTuBHas peaknus Ha HICUTMCTUYCCKYIO  HATypOUIOCODHUI0  TOMYUWIT
pactipoctpanenue no3utuBusM O. KoHta u ero mocnemoBaresneit. KoHT monaran, 4to Hayka He
HY)KJaeTcs B OpraHU3ymomed ee ¢uiocodguu, 9TO OHA cama 3akiodaeT B cebe Qurocodcekoe
MOHMMaHWEe MHpa U ero mno3HaHud. CoOrinacHO KOHIEMIUU TMO3UTHBU3MA, MOJJIUHHOE,
«ITOJIOKUTEITLHOEY (MIO3UTUBHOE) 3HAHUE MOKET OBITh IMOJYYCHO JIUIIh KaK Pe3yIbTaT OTICITBHBIX
KOHKPETHBIX HAyK M WX CHHTETHYecKoro oOwenuHeHus. Ha mecto Toit dumocoduu, koropas
CyIecTBOBasia Toraa, KOHT mpemiaran moCTaBUTh CHHTETHYECKOE HAyYHOE 3HAHWE, CBEJACHHOE K
o0IIMM BBIBOJIAM U3 €CTECTBEHHBIX U OOIIECTBEHHBIX HayK. [l03UTHBH3M OTBepraer NMpeTeH3uu
¢unocopun Ha packpeiTie npuuuH u cymHocTed. [lo KoHTy, Hayka He OOBsCHsET, a JIHIIb
OTIHMCHIBAET, OTBEYAECT HA BOIIPOC HE «IOYEMY», a «Kak». B paMkax mcTropudecku nepBoit (HopMbl
MO3UTHUBU3Ma, UMEHYEMOH KJIACCHYCCKUM TO3UTHBU3MOM, YTBEPHKIAJIOCh, YTO HAayKa CIIOCOOHA K
oeckoneuynomy paszButuio (O. KoHT), ogHako Mup OOBEKTHBHOW peanbHOCTH Hemo3HaBaem (I
Crnencep).

[TozutuBu3m KoHTa mOCHYKWI OJHUM U3 BaXHEHIIUX HMCTOYHHKOB Quuiocoduu
SMIUPHOKPUTHIIN3MA (MaxW3Ma) - BTOPOTO JTama pPa3BUTHUS IMO3UTHBHU3MA. Jleo B TOM, 4YTO
oTkpbITHs KoHIa XIX - Hagama XX B. (A€TUMOCTh aTOMOB, CYIIECTBOBAHWE KBaHTa JACHCTBHS U
JIPYTHX Ka4eCTBEHHO WHBIX 3aKOHOB MHKPOMHpA) MPHUBEIH K KPU3HCY MEXAHHYECKOH KapTHUHBI
Mupa. OTO OBLTO UCTOJIKOBAHO HEKOTOPHIMHU (uiocodaMu Kak Kpu3uC (PHU3UKU, OMPOBEPKEHUE
MaTepHalii3Ma U J0KA3aTeIbCTBO MOJHOW OTHOCUTEIBHOCTH U YCIOBHOCTHM HAay4YHBIX TEOPUH. O.
Max, P. ABenapuyc u ux nocneaoBatenu copMyIupoBain CBOK (HUI0COPUI0 €CTECTBO3HAHUS —
SMIUPHOKPUTHIIN3M. B pamkax 3Tol ¢utocodum, Tak ke Kak U B KIIACCUICCKOM TO3UTHBHU3ME,
OTPUIIAINCh W MaTepuaan3M, W HAeadu3M. Max paccMaTpuBall MaTEpHIO KaK COBOKYITHOCTHh
«AJIEMEHTOB MHUPay, MPEJCTABIAIOMMNX CO00M KOMOMHANNN (PU3HYECKUX M TICUXUYECKUX CBOWCTB
(BTOpruHbIX KauyecTB). OH choOpMyIHpoBall TPHHIMI SKOHOMHUU MBIIUICHHS, MO KOTOPOMY
MBIIUICHHE TPEACTABIsACT CO00M W3HAYAIBHYIO OHOJOTHYECKYI0 TOTPEOHOCTh OpraHm3Ma B
CaMOCOXpaHEHUH, 00YCIOBIMBAIOIICH HEOOXOAUMOCTh «IPUCIIOCOOJICHUS» OpraHu3Ma K (hakTam.
[TosTOMy OOBSCHUTENBHASI YaCTh HAYKW SIBISICTCS M3JIMIIHEH W B IIENSAX 3KOHOMHHU MBIIUICHUS
JIOJKHA OBITh yhaneHa. To ke copepkaHue ABEHapHyC BKJIQJBIBACT B MPHUHIUI HAaUMEHBIICH
Tpathl cuil. CUKTast, YTO B OIBITE CHUMAETCSI MPOTHUBOIIOJIOKHOCTh MATEPUU U JTyXa, OH BBIABHHYII
TEOPHI0 MPUHITUIHAILHON KOOPAMHAIINU, COTIIACHO KOTOPOH «0e3 cyObhekTa HeT 00beKTay, T.e. 0e3
CO3HAaHHWsI HET MaTepuu. TakuMm 00pa3oM, MPHpOJA CTaBUIACh B 3aBHCUMOCTh OT CyObeKTa W
CHoco0OB €€ BOCIIPUATHSI.
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JlanbHelilee pa3BUTHE IMO3UTHBH3MA CBS3BIBAIOT C HEONO3UTHUBU3MOM, IOSIBIICHHUE
Kotoporo oTHocsAT K 1920-m rr. Ilpomomxas Tpaguuui TO3WTUBU3MA, CTOPOHHHUKHU
HEOIO3UTUBU3MA OTPHULIAIOT BO3MOXKHOCTU (PHIIOCOPUH KaK TEOPETUYECKOTO MO3HAHMS, OTPULIAIOT
MIOCTaHOBKY BOIIpoca 00 OTHOIICHWH MaTepUu M CO3HAHUS, CUUTAas 3TO CIOCOOOM IMPEOJI0JICHUS
KOH(QPOHTAIlMK HJIeau3Ma W MaTepuaim3Ma. B paMkax JaHHOTO TEUeHHs BHHMAaHUE
KOHIEHTPUPYETCS Ha aHallu3€ pOJU 3HAKOBO-CHMBOJIUYECKHX CPEACTB HAyYHOTO MBIIUICHUS,
OTHOIIEHHSI TEOPETUYECKOTO amnmapara ¥ SMIMPHYECKOro 0as3uca HAayKd, TPUPOABl U (HYHKIHU
MaTeMaTh3alu 1 popmanuzaluny 3HaHus U 1p.

Kpome paccMOTpeHHBIX (QHIOCOPCKUX CHCTEM M HMX OTHOUICHHS K E€CTECTBO3HAHUIO
CYLIECTBYIOT W Jipyrue B3rjsAbl. OJHAKO HaM MHTEPECHBI [BE KpalHHUE «MOJEIH» PEeLICHHS
BONpPOCA B3aMMOJACUCTBUS  €CTECTBO3HAaHMA M (WIOCO(UHU: BO-TIEPBBIX, YMO3PUTEIBHO-
bunocodckuit moaxoxn (Harypdwmiocodus, dbumocodus HUCTOPUM W T.I.), CYIIHOCTH KOTOPOTO
COCTOUT B TIPSMOM BBIBEJCHUU CICIHAIBHBIX TOJ0KEHUH YacTHBIX HAyK HEMOCPEJCTBEHHO H3
o0umx ¢GuIOCOPCKUX MPUHLIMIIOB O€3 MPOBEIEHUS aHadnu3a KOHKPETHOTO - (DaKTHUYECKOTO U
KOHIIETITyaJbHOTO - MaTephalla E€CTECTBEHHBIX HayK; BO - BTOPBIX, IO3UTHBH3M, COTJIACHO
KOTOpOMY «Hayka cama cebe ¢unocodus». [Ipu ucrnonb30BaHMU 3TUX KpallHHX Moened poib
dunocopur B YaCTHOHAYYHOM ITO3HAHWUHU JHOO abcoMOTH3UpyeTcs: (B MEPBOM MOJETH), JTHOO
MIPUHIDKASTCS WK Ja’Ke BOBCE OTBEpraeTcs (BO BTOPOil).

B3arisiner Ha TO, 4TO sABISIETCS (PHIIOCOPCKUMH BOTIPOCAMU €CTECTBO3HAHHMSI, UICTOPUIECCKU
MEHSUTHCh C pa3BUTHeM Hayku [ 14, 24, 28, 29 u ap.]. B XVII-XVIII BB. dunocopckumu cunrtanuch
BOTIPOCHI O TIPUPOJAE TEIUIOTHI, JJIEKTPUYECTBA, MAarHETH3Ma, O CBOMCTBaxX aTOMOB, CTPOCHUU
ConHeuHOM cucTeMbl, MpUYMHAX Ooje3Hed u T.m. [lo Mepe HX pelieHHs OHU NEPEeXOIUIH B
BefieHWEe (DU3HMKHM, acCTPOHOMHW WM MEIUIUHBI. MBICIb (GHIOcopoB yCTpeMysslach K HOBBIM
npobiaemMaM, IO KOTOPBIM BBLABUTAINCH pa3iuyHble TunoTe3bl. Ho korma 3t mpoOiiemsl
CTaHOBWJIUCh OOBEKTOM CHEIHMAIHHOTO HAYYHOTO WCCIIEAOBAHMS B KOHKPETHBIX JWCIHUILTMHAX, 10
HUM HakaruiMBaJICs OOJbIION SMIUPUYECKMH MaTepual M YYeHble JaBald HMX TEOPETUYECKOE
00BsiCHeHUE, OOJBITMHCTBO (PHIIOCO(OB YyTpAaunBajIO K HUIM HHTEPEC, IEPEX0/Is K HOBBIM CIIOPHBIM
BonpocaMm obmiero xapakrepa. Tak, B koHie XIX B. 0o0cyxganuch BOIPOCH O Mmpupoae 3¢pupa,
CYIIHOCTH 3JIEKTPOMArHUTHOTO TOJISl, CTPOSHHH aTOMOB, ITPOMCXOXKICHUN 3BE3]1, DBOIOIMU KHBOH
npupozsl U JIp. 3aTeM GuiiocopCcKue IUCKYCCHM MEePeMECTHIINCh B .00JacTh aHalu3a KBAaHTOBOU
MEXaHUKH, TEOPUH OTHOCHTEIBHOCTH, KOCMOJIOTMH, T€HETHKH, @ MHOTHE M3 JTHX JUCKYCCHM
IPOI0JDKAIOTCA J0 CHX TIOD.

Ouiocoeckre mMpobieMbl HayKd OOBIYHO HaXOASTCS Ha TIIEpeHEM Kpae HayKH,
OTJIMYAIOTCS HEOJHO3HAYHOCTBIO pELICHUH, caykaT OOBEKTOM pAa3JIMYHbIX IOJAXOJO0B B
nuckyccusx. WHorma oOHM  COBMANalOT C  OOIIETEOPETHYECKUMH Tpo0ieMamMu  Kakoi-muoo
dyHaaMeHTaNbHOW HayKH, HO 3TO HE 00f3aTelbHO, TaK Kak B HAayKax CYIIECTBYET MHOTO
oOmiereopeTnyeckux Hedumiocodpckux mpodiem. Teoperudeckue U Puiaocodckue MpoOIeMbl
COBIAJAIOT TOT/IA, KOT/Ia PELICHWE MX Ba)KHO HE TOJIBKO JUIsl OJIHOM KOHKPETHOW HAayKH, HO U JJIS
JIPYTrUX HAayK, BHOCHUT BKJIaJ B OOIIyI0 KapTUHY MHpa M METOAOJOTHIO mo3HaHus. Dunocodcekue
npoOJIeMbl €CTECTBO3HAHUS BO3HUKAIOT HA «CTHIKaX» PasIMYHbIX AUCHUUIUIMH U (unocoduu, ux
pa3paboTKa M pemIeHne BBICTYIMAIOT KaK OJHA M3 BaXXHBIX (OpPM MHTETpaIlliil HAyYHOTO 3HaHWA. B
KadyecTBe KpUTepHs (UIOCOPCKOro XapakTepa TOH WIM WHOW €CTECTBEHHO-HAyYHOU IMPOOJIeMbl
NPUHUMAETCSl HaJlWdue B HEW  THOCEOJNOTHYECKHX  (DMUCTEMOJIOTUYECKHUX)  aCIEeKTOB;
MHUPOBO33PEHUYECKHE, METOJIOJIOTHYECKHE M  COLMANbHbIE MPOOJEMbl TakXKe CUYUTAIOTCS
dunocopckumu.

B pamkax coBpeMeHHOI (uiiocopur paccMaTpUBAIOTCA PAa3HOOOPA3HbIE €CTECTBEHHO-
Hay4yHbIe MPOOIEMBbI, HAIPUMEP: PACKPHITHE OOIIMX CBONCTB, 3aKOHOB CTPYKTYPHOW OpraHu3alluu,
U3MEHEHHUS W Pa3BUTHUSA PA3JIMYHBIX THUIIOB TNPHPOIHBIX CHCTEM; BBIBICHHE 3aKOHOMEPHOCTEH
€CTECTBEHHO-HAYYHOI'O MO3HAHUS, €ro JOTUKU U METOJOJIOTUH, TICUXOJIOTUH HAayYHBIX OTKPBITUH;
aHanmu3 JudQepeHIraiul 1 UHTErpallil HAayyHOTO 3HAHUS, COOTHOIIEHHS MEXAY HOBBIMH H
CTapbIMH TEOPHUSMH, PA3IMUYHBIMH METOJIaMU IO3HAHUS, OIMpE/EIeHHEe BO3MOXKHOCTEH M chepbl
NPUMEHUMOCTH KaXJOro M3 OOIIEHAayYHBIX METONOB W T.JI.; aHAIMW3 COLHAJIbHBIX AaCIEKTOB
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MPUMEHEHUS €CTeCTBEHHO-HAYUYHBIX OTKPBITUH, a TaKXKe COIMATBHOIO CTaTyca €CTECTBO3HAHMUS;
OIIpPENIeJICHUE CTENICHH YHUBEPCAIBHOCTU KATETOpPHi, 3aKOHOB M IPHUHIIMIIOB €CTECTBO3HAHHMS,
TPaHUIl UX TPUMEHUMOCTH, COJICPKATEIHHON JIOTUKU ITUX TEOPUI; NU3MEHEHUE MPEIMETa TEOPUU C
€€ Pa3BUTHEM.

[ToydenHnass B pe3ynbpTaTe pelieHus MpodsieM HWHGOPMALUS PacCTpPEACIIeTCs JABOSKHIM
obpazom. MHbopMmalus, umeromas ria00albHO0e MHUPOBO33PEHUYECKOE HIIM COIMATIbHOE 3HAUCHHE,
BXOJIUT B cucteMy (unmocopckux 3HaHUI. Ecim BBIBOIBI MMEIOT KOHKPETHO METOOJOTHYCCKUI
CMBICJI, OHU BKJIIOYAIOTCS B TEOPHIO (QYHIAMEHTAIBHBIX HayK. boyiee TOro, Ta WM HHas
dunocodckas KaTeropus, MMeErOIIas OONICHAYYHOE 3HAYCHHE W WHTEHCHBHO HCIONb3yeMas B
YaCTHBIX HayKax, JETaJbHO pa3paldaThIBACTCs B €€ CMBICIOBOM COJICP)KaHUHM B KOHTEKCTE HAyKH U
dunocodun. Crapeie xe Grrocodckre KaTeropuu WiIv MPUHIIMITGI, HE UCTIOIh3yeMbIE B HAYKe, U B
¢miocopun co BpeMEHEM BBIXOIAT U3 YIOTPEOJICHUS W MPEICTABISIOT JIUIIb HCTOPHUYCCKHUN
uHTepec. Hanmpumep, oOmeHaydHbIi cTaTyC MIPUOOPETU TaKUE KaTETOPHH, KaK MaTepus, IBIKECHUE,
NPOCTPAHCTBO, BPEMsI, CBSI3b, B3aMMOJCHUCTBUE, IPHUYUHHOCTh, CUCTEMA, CTPYKTYpa, BEPOSTHOCTS,
OCCKOHEYHOCTh, Pa3BUTHE, IIEJIOCTHOCTD U Ap. M B Qprtocoduu 3TH KaTeropuu U CBSI3aHHBIC C HUMH
NPUHIUIBL  TONYYWJIM  JalibHEHIee pa3BuTHE. Bmecte ¢ TeM  HEKOTOPhIE  IIHPOKO
yImoTpeOsaBIIMEeCs B MPONUIOM (HIOCOPCKUE KATETOPUH, B YAaCTHOCTH MOJYCHI CYOCTaHIIHH,
aKLUJEHIINY, CYIIHOCTHBIE CWUJIBI, Bellb B cebe, B-ceOe-ObiTHE, Isg-ce0s-ObITHE U Ap., HE
NPWKAINCh B €CTECTBO3HAHUM M, KaK CJCJCTBHE, NMPAKTHYECKHA BBHIIDIM W3 YHOTPEOJICHUS B
¢dmiocopun COBpPEMEHHOTO €CTECTBO3HAHUSI.

[Ipu amanmuse GuUIOCOPCKUX BOMPOCOB €CTECTBO3HAHHS OCOOCHHO Ba)KHBI HE CTOJBKO
CcaMH KOHKPETHBIC BOIPOCHI WM MPOOJIEMHBIC CUTYalluU (MX MOXET ObITh OUY€Hb MHOTO), CKOJIBKO
WX KOHCTPYKTHBHBIC PCIICHHsI, OOOTaIlaloIINe HAYYHOS 3HAHHE W BXOJAIINE 3aTE€M B CHCTEMY
dunocopckux ocHoBaHUN Hayku. K TakuM OCHOBaHUSIM OTHOCST (DyHIaMEHTAIbHbIE MPUHITUIBI U
3aKOHBI TEOPHHU, COCTABJISIOIIME €€ KapKac M MPUIAIOIIME €d LEJOCTHOCTh. B Kaxaoll Hayke
CYIIECTBYIOT COOCTBEHHBIE TEOPETHUECKHE OCHOBAHHS, KOTOPHIE MCIOIB3YIOTCS U OOBSCHEHUS
IMIUPUUIECKUX (PAKTOB U MIPEICKA3AHMS HOBBIX SBIICHHIA.

Kpome ¢dyHmaMeHTanbHBIX MPHHIMIIOB M 3aKOHOB B TEOpUHM HUMEIOTCS (umocodcekue
OCHOBaHUS B BUJIC TIOJIOKEHUH, TPUHIIUIIOB M 3aKOHOB MUPOBO33PEHYECKOT0, METOI0JIOTHIECKOTO
WM COLIMATBHOTO CoJiepkaHusl. MUPOBO33pEHUECKHNE OCHOBAHMSI BKIIIOUAIOT B c€0s1 COBOKYITHOCTh
(byHIaMEHTATLHBIX MTPUHIIMIIOB U 3aKOHOB, OTPAXKAIONINX HanOoJjee o0Iue, WM YHUBEPCAIBHEIE,
CBOIMICTBA W  3aKOHBI  OBITUS, MaTepHH, BaXKHEHWIINE CTOPOHBI  JEHCTBUTEIHLHOCTH.
MeTo10JIOTHYECKHE OCHOBAHUS - 3TO TPUHITUIIBI TO3HABATEIHFHOMN JAESITeILHOCTH, 3aKOHBI PA3BHTHUS
U CMEHBI TEOpUM, B3aMMOOTHOIICHHS] MEXIY Pa3TUYHBIMU TEOPHSIMH, COBOKYIMHOCTH METOJIOB
HAy4YHOTO TIO3HAHUS. B cucTeMe MEeTO0IOTHYSCKUX OCHOBAHUH PaCKPBIBACTCS B3aMMOOTHOIICHHE
MEXIy OOIMMH METOAaMH TO3HAHUS: WHIYKTUBHBIM, JEIyKTUBHBIM, aKCHOMATUYECKUM,
MOJICTTUPOBAHUS, CACTEMHO-CTPYKTYPHBIM | JIp. [IOMHMO 3TOT0, METOIONIOTHS elie ToIpa3yMeBaeT
MHUPOBO33PEHYECKUE 3aKOHBI W TMPUHIUIBI, €CIH OHH HUCIOJB3YIOTCS ISl OOBSICHEHUS SIBICHUN
MPHUPOJIBI, WHTETPAIlMM HAYYHOTO 3HAHHUS JIMOO SBJISIOTCS OPHUCHTHPYIOIIMMH YCTAaHOBKAMHU B
no3HaHuu. ColManbHbIe OCHOBAHHS TEOPUH BKIIOYAIOT B c€0sl CUCTEMY MPUHIIUIIOB U MOJIOKESHUIH,
OTIPEICIIAIONINX MECTO JIAHHOW HAyKH B OOIIEM YeIIOBEYECKOM 3HAHWH, €€ IeJb M Ha3HAYCHHE B
TUTAHE YIOBJIETBOPEHHS COIMAIBHBIX MOTPEOHOCTEH M OpPHUEHTAIlMHU, B3aUMOOTHOIIEHHE HAYKH U
MIPOU3BO/JICTBA, HAYKH M OOIIECTBEHHBIX OTHOIICHHA, MOPAJIH, HCKYCCTBA, ICTCTHYSCKUE ACTICKTHI B
HAyYHOM TBOPYECTBE U B Pa3BUTHH TEOPUH, IBUKYIIHE CUIIBI U 3aKOHOMEPHOCTH Pa3BUTHUS TEOPUIL
KaK COITMATBHBIX SIBJICHUH.

®dunocodcekne ocHoBaHUS (HaKTHUUECKU BXOIAT B COAEpkKaHHE 000 (yHIaMEHTATBLHOM
HAyKH, ONPEACISIIOT €€ MHPOBO33PEHYECKOE W METOJOJIOTHYeCKoe 3HadeHue. OT HMCXOTHON
bunocodckoil uaen HePEeaKO 3aBUCHT CTETICHh 0OOCHOBAHHOCTH pa3pabaThIBAeMOW THIIOTE3bI WU
KOHIenuK. Pa3BuTHe Hayk HEM30€KHO BJIEYET 3a COOOH CMEHY HAYYHBIX TEOPHH, BOZMOKHOCTh
PETPOCTICKTUBHOTO aHAlIM3a BBIIBUTABIIMXCS KOHIICTIIIUN, COBEPIICHCTBOBAHHE OOIICHAYYHBIX
METOMOB HCCIIEIOBaHUs, (yHIaMEHTaIM3alMI0 OJHUX TEOPUH MpH TIOMOIIM Jpyrux. llpm
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MOCJIEIOBATEILHOM PEIICHUH MHOTHX TPaJUIMOHHBIX MPOOJIEM BO3HUKAIOT HOBBIE (uiocodckue
po0JeMbl B HayKax.

PammonanbHoe pemieHue mpoOiIeMbl B3aUMOCHCTBUS €CTECTBO3HaHMA M (uiocoduu
CBSI3aHO € psioM cooOpakeHuil. Bo - mepBbIx, Bo3nelcTBrE (PUIocopCKUX NPUHIUIIOB Ha IPOLIECC
HAy4YyHOT'O MCCIIEJJOBAHMsI, KaK IIPaBUJIO, OCYIIECTBISAETCS HE MPAMO, a CJIOKHBIM OIOCPEI0BAaHHBIM
IyTeM - 4epe3 MeTO/bl, (POPMBI M KOHLEMIUHN APYIHMX METOOJOTMUECKUX YPOBHEH (Ipexe BCEro
yepe3 oOmeHayunblit). Punocopus BIMUSET Ha HAYYHOE MCCIEJIOBAHUE HA BCEX €ro CTAIHsX, HO B
camMoil OOJIBIION CTENEeHM - MpPU MOCTPOCHUH (PyHAAMEHTaIbHbIX Teopuil. IIpuuem 310 BiIMsHHE
MOYET OBITh KaK MO3UTHUBHBIM, TaK U HETaTUBHBIM - B 3aBUCHMOCTH OT COAepkKaHus (pumocoPpckux
uzel, KOTOpbIMU PYKOBOJACTBYETCs ydeHbI. Bo3saelictBue ¢unocodun Ha pa3BUTHE HAYHYHOTO
MO3HAHUSL OOBSACHSETCA €€ YMO3PHUTEIbHO-NPOrHOCTHUYECKOW (yHKkuueil. Hayunas 3HaumMocTh
BbIpaOOTaHHBIX (uinocoduelt uae M NPUHIMIIOB MOATBEPHKAAETCS CIIYCTSI MHOIO BpPEMEHH.
Hanpumep, uaen atomMu3Ma W JUAIEKTUKH, BBIABUHYTHIE B aHTUYHOCTH, OBLIM MOITBEPKICHBI
(GU3NYECKUMHU 3KCIIEPUMEHTaMU TOJIBKO B HeslaBHeM mHpouuioM. OuyeHb BaKHO, YTO HMPUHIUIIBI
¢mwiocobpun TpH Tmepexone OT YMO3PEHUS K TEOPETUYECKOMY HCCIIEIOBAHUIO BBIOIHIIOT
(GYHKLUIO CENEeKIMU UM 0TOOpA: U3 MHOXKECTBA YMO3PHUTEIbHBIX KOHCTPYKIMH YUEHBIH BbIOMpaeT
UMEHHO T€, KOTOPBIE COTJIACYIOTCS C €r0 COOCTBEHHBIMU (PHIOCOPCKUMH M METOAOJIOTUYECCKHUMHU
IpEeCTaBICHUSMHU.

Bo-BTophix, ¢unocodust - OAMH U3 3JIEMEHTOB HAYYHOTO IOMCKA, & €€ MPUHIHIIBI - OJIUH
U3 (aKTOpOB MOUCKA (HApsIAy C OMBITOM, MHTyHULIUEH, (haHTa3uel, BooOpakeHueM U T.1.). [loaTomy
JaKe TPY HATMYHAN XOPOIIO 0OOCHOBAaHHBIX (PUIOCO(CKUX TPUHIIUIIOB MOJIOKHUTEIBHBIN pe3yabTaT
He rapaHtupoBaH. Puiocopckue METOobl HE BCErAa MPOSIBIAIOTCA B IPOLECCEe MCCIEIOBAHUS.
Opnaxo B J1000i1 Hayke €CThb AJIEMEHTBI BCEOOIEro 3HaueHUsl (3aKOHbI, KATErOPUH, MOHATUS U
T.J1.), KOTOpbIE M JeNal0T KOHKPETHYIO HayKy, [0 BBIP@KEHUIO [ eremns, «[pUKIaJHON JIOTHKOW».
®wminocodust AaeT KOHKPETHBIM E€CTECTBEHHBIM HayKaM OOIIMEe METOJI0JIOTMYECKUE MPUHIIUIbI,
KOTOpbIe (DYHKIIMOHUPYIOT B HayKe B BUJIE€ YHHBEPCAJIbHBIX HOPM, 00pa3yrOIUX B COBOKYITHOCTH
METOJI0JIOTUYECKYIO POTPaMMy CaMOTO BBICOKOTO YPOBHS.

Utak, ¢uocopus paspabareiBaeT Haubojee OOLIyI0 KapTUHY MHUPA, CTPOMT
oTpeziesieHHbIe YHUBEPCAJIbHbIE MOJIETHN PEaTbHOCTH, CKBO3b IPU3MY KOTOPBIX YUEHBI CMOTPUT Ha
cBOW mpeamer wuccienoBanus. dunocodus, CUHTE3Upys BCe 3HAHUA, NPEACTABISISI MUP B €ro
YHHMBEpPCAIbHBIX XapaKTEPUCTUKAX, 1aeT oOlIee BUACHUE MUpPa, BCEOOIIYI0 OCHOBY JUIsl pa3paboTKu
KOHKPETHO Hay4HBIX MpejacTaBieHuil o mupe. dunocodus moMoraer HcCieAoBaTeN0 BbIOPATh
XapaKTEPHYIO /Ul KOHKPETHOW HAYKH CHCTEMY KaTerOpUi, MPUHIIUIIOB, TIOHATHIA U IPYTUX CPENICTB
U (QopM MO3HAHUS, OMNpE/IETICHHbIE MHPOBO33PEHUYECKHE M ILIEHHOCTHBIE YCTaHOBKM M T.1. OHa
BOOPY’KaeT €ro 3HaHHEeM OOIIMX 3aKOHOMEPHOCTEM camoro Mo3HaBaTEIbLHOTO MpOIecca B LENOM,
yueHHeM 00 UCTUHE U MTAX €€ JOCTHKEHHS, O COLMOKYIbTYPHOM KOHTEKCTE MO3HAHUS U T.1I.

Hayka He MOXeT OrpaHMUYMTHCS KOHCTaTanued (PakTOB W OTAENBHBIX SMIHPUYECCKUX
3akoHOB. Ha ompeneneHHOM »Tame ee pa3BUTHS HEOOXOAMM IMEpexoi OT YyBCTBEHHO-
HMIUPUYECKOTO HCCIEIOBAaHUS K palllOHaAlIbHO-TeopeTndeckoMy. Ha 3Tol cTaauu BbIIBUraroTCs
TUMOTE3bl A OOBACHEHHS (HAaKTOB M HIMIUPHUYECKHX 3aKOHOB, YCTAHOBJIEHHBIX C ITOMOIIBIO
HaOMO/IeHUI M JKCIepuMeHTOB. B mporecce pa3pabOTKM M TMPOBEPKH TUIOTE3 MPUXOTUTCS
oOpamiatbcss HE TOJNBKO K JIOTMYECKMM, HO M K MareMaTHueckuM Merojgam. [lostomy
€CTECTBO3HAHME TECHO CBSA3aHO C MaTeMaTUKOW, KoTopas, ucciaeays (GopmMbl U OTHOIIEHHS,
BCTpEYaIolecs B MPHUPOJE, OOIIECTBE, a TAKXKE B MBIIUICHUH, OTBIEKAETCS OT COACP)KAaHUS U
UCKJTIIOYAeT U3 JIOMMYCKAaeMbIX BHYTPU HEe apryMEHTOB HAOIIOJACHHE U IKCIEPUMEHT. MaTreMaTuky
HENlb3sl TNPUYUCIUTE K €CTeCTBO3SHAHMIO MM OOIIECTBEHHBIM HAyKaM: €CTECTBO3HAaHUE
HEMOCPEACTBEHHO U3YyYaeT MPUPOJLy, & MAaTEMATUKA U3y4aeT HE CaMU OOBEKThI IeHICTBUTENBHOCTH,
HO MaTeMaTHYECKue 0OBEKThI, KOTOPbIe MOTYT UMETh IPOOOPaskl B AeiicTBuTenbHOCTH [21, 29].

®opMUpOBaHNE MAaTEMATUKU KaK CaMOCTOSATENBHOM OTpaciu HAy4YHOro 3HAHUSA OOBIYHO
OTHOCAT K aHTUYHOCTU. B 3TO BpeMs MOSBIAIOTCA Pa3iMYHBIC MPEACTABICHUS O COOTHOLICHUU
MaTeMaTHYeCKUX O00pa3oB M PEalbHBIX MPUPOJHBIX OOBEKTOB, CIENOBATEIbHO, O COOTHOLIEHUU
mMateMaTHKu U ectectBo3Hanus [13]. Tak, IlmaToH cuuTan, 4yTo MOHMMaHHE (DU3UYECKOTO MHpa
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MOYET OBITh TOCTUTHYTO TOJIBKO C IIOMOIIbIO MaTeMaTUKu, H00 «bor BeuHo reomerpusyer». s
[TnatoHa MaTeMaTuka He MPOCTO MOCPEAHUK MEXAY UAESIMU U JaHHBIMH YyBCTBEHHOI'O OIIBITA -
MaTeMaTUYECKUN MOPSAIOK OH CUMTAI TOYHBIM OTPAKEHUEM CaMOM cyTH peanbHOcTH. HanMenbime
YacTU 3JIeMEHTa 3eMJIM OH CTaBUJ B CBSI3b C KyOOM, HaMMEHBIIME YacTH 3JIEMEHTa BO3JyXa - C
OKTa’ApoM (MPaBHJIBHBIM MHOTOTPAaHHHUKOM C 8 TpeyroipHbIMH TpaHsMmH, 12 pebpamu, 6
BEpLIMHAMHU, B KaXAOH M3 KOTOpBIX cxoisarca 4 pebpa), 3JIEMEHThl OrHA — C TeTpa’ipoM
(IpaBUJILHOW TPEYTOJILHOM MUPaMUIOHN, UMEIOIIEH TpeyroibHble 4 rpanu, 6 pedep, 4 BepIIUHEL, B
KaX/I0M U3 KOTOpPBbIX cXxonsaTcst 3 pebpa), 3JIEeMEHTbl BOABI - C HKOCA3APOM (MpaBUIIbHBIM
MHOrorpaHHukoM c 20 TpeyronbHbIMU rpaHsaMu, 30 pebOpamu, 12 BepmmHamu, B KaKIOW W3
KOTOpPBIX cxoaarcst 5 pedep). He Obu1o 35eMeHTa, COOTBETCTBYIOLIETO 10AEKa3ApY (IPaBUIBHOMY
MHOTOTPaHHHKY, HMeronieMy 12 msaTuyronbHbIX rpaHeid, 30 pebep, 20 BepmMH, B KaKIOH H3
KOTOPBIX cxoliaTcs 3 pebpa), u I1maToH npeanoaokuil, 4To CyLIeCTBYET MSThIM 3JIEeMEHT, KOTOPBIT
0oru McnoJb30Baji, 4ToObl co3aarh BeenenHytro. OH KOHCTpYUpOBajl CBOU MpaBUJIbHBIE TEa U3
JIBYX BHUJIOB TPEYTOJbHUKOB - PABHOCTOPOHHETO U PaBHOOEAPEHHOTO MpsIMOYyroibHoro. CoennHss
UX, OH MOJy4Yall TPaHU MPAaBUIIBHBIX T€J, KOTOPbIE MOXKHO PA3JIOKUTh HA TPEYTOJbHUKH, a U3 3TUX
TPEYroJbHUKOB ITOCTPOUTH HOBBIE MpaBuibHbIe Tena. Hanpuwmep, no IlnaTony, oquH aToM OrHs u
JIBa aTOMa BO3/yXa B COUETAaHUM JAIOT OJUH aTOM BOJbl. C €ro TOYKHU 3pEHHUs, TPEYrOJIbHUKU
HENlb3sl CYMTaTh MaTepued, T.e. OHM HE MMEIOT IPOCTPAHCTBEHHOIO IMPOTSHKEHUS. A IpH
00BEIMHEHUN TPEYrOJIbHUKOB B IpaBWJIbHBIE TeJla BO3HMKAaeT vacTulia marepuu. [loaromy
HalMEHBIIME YacTULBl MaTepUu IMpPEJCTABIAIOT COO0OW Maremarudeckue (QopMbl. ApPUCTOTEIb,
nojBepras B3rsAbl llnaToHa coMHEHHIO, NPUIEPKUBAICS IPYrOoro MHEHHUS: OH CUUTal, 4TO
MaTeMaTHYeCKUe MPeIMEeThl He MOT'YT CYIIECTBOBATh OTJCIIBHO.

MatemaTuka WHTEHCHUBHO pa3BUBajach B aHTUYHOCTU. [loBOpOTHBIM coObITHEM IS
JanbHEeHIero pasBUTHS HAaydHOro 3HaHMsS cTana pabora EBkmupa «Hawana», rne BmepBble
INPUMEHSUTUCH JI0Ka3aTeNbCTBA. JTa MaTeMaTHUeCcKasi CUCTEMa ObUIa MPENoAHECEeHa KaK HieaibHast
BEpPCHUsl TOrO, 4YTO COCTaBISUIO COJAEP)KAHHWE PEATBHOIO MHUpPA. 3HAYUTEIBHO PacIIUpHIN
MaTeMaTUYeCKOe 3HaHWE Tpeku Auekcanapuiickoro nepuoga: AmnouioHud («Konnueckue
ceueHus»), ['unnapx, Menenaii, [Ttonemeit, lnopant («Apudmeruka») u T.4.

B cpenneBekoBoil EBporne riaBeHCTBYIONIYIO pOJib 3aHsJIa TEOJIOrHYecKasi BETBb HAyKH, a
UCCIIeIOBaHKUE MTPUPO/IbI JIIOOBIMHU CPEACTBAMH, B TOM YHCJIE MaTeMaTUYECKHUMHM, TPAKTOBAIOCH KaK
nperocyauTensHoe 3ausaTue. LlenTp HaydyHoll Mbiciu nepemectuiicsi B MIHAMI0, a HECKOJIBKO MO3Ke
- B apabckue ctpaHbl. B MIHauM TOoro BpeMeHH BBOJATCS B HIMPOKOE YIOTpeOJeHHE IeCATHUYHas
MO3UIMOHHAs CUCTEMA CUMCIIEHUS U HYJb JUIsl 0003HAUYEHUs OTCYTCTBUS €IUHUI] JAHHOTO pa3psja,
3apoxaaercs anrebpa. B apaOckolf KyabType COXpaHSUIMCh MaTeMaTHMYeCKHe 3HaHUS JIPEBHETO
mupa u Mununu. Konery CpenneBekoBbsi (XV B.) B apaOCKHUX CTpaHax OTMEYEH JEATEIbHOCTHIO
VYiyr6eka, KoTopblif ipu cBoeM jaBope B CamapkaHie co3zan oOcepBaTopuio, codopan Oonee 100
YUEHBIX U OpraHU30BaJl JOJTO OCTABABILINECS HEMPEB30MIEHHBIMU ACTPOHOMHYECKHE HAOII0ICHNUS,
BBIYUCIICHHE MAaTEMAaTHUYECKUX TAOIUII U T.1I.

B XVIlI B. HaumHaercs HOBBIM MepuOJ BO B3aUMOOTHOIIECHHUAX MAaTEMaTUKU U
€CTeCTBO3HAHUSA. MHOTME OTpaciy eCTeCTBO3HAaHMS HAUMHAIOT 0a3MpOBATHCS HAa NPUMEHEHUHU
HKCIIEPUMEHTAIbHO-MaTEMaTHUECKUX METO/I0B. B pe3ynbrare nosBiasieTcsi yBEpeHHOCTh B TOM, YTO
HAY4YHOCTb (MCTHHHOCTB, JIOCTOBEPHOCTh) 3HAHHUS OINPENENIETCsl CTENEHBI0 €ro MaTeMaTH3allHH.
Tak, I'. 'anwiel yrBepKaa, 4To KHUTa IPUPObI HAIIMCAaHA HA SI3bIKE MAaTEMATUKH, a corylacHo M.
KaHTy, B Ka)KJIOM 3HaHUM CTOJIBKO MCTUHBI, CKOJIBKO €CTh MaTeMaTHKH. Jlornyeckas CTpOMHOCTD,
CTPOTO JIEAYKTUBHBIN XapaKTep MOCTPOeHU, 00111e0053aTeNbHOCTh BBIBOJOB CO3/1alIM MaTeMaTHKe
ciaBy 0Opasia HayqyHOTrO 3HAHHMS.

[IpOTHBOIOIOKHOTO MHEHHMS O pOJM MAaTEMAaTHKH [UIl PAacKpbITUS KadeCTBEHHBIX
0COOCHHOCTEH MPHUACPKUBAJICS BEIMKHI MUCATENh, MBICIUTENb U ecTecTBoucHbITarens M.B. T'ére,
KOTOPBII BOCIIPUHUMAJI HEXKHUBYIO IPUPOJY U BCE JKMBOE (BKJIIOYAsl YEJIOBEKA) KaK €MHOE LIeJI0e U
npujaBan OoJbIIOE 3HAUYCHHE HMHTYMLUU W ONbITY. ['ére cumrTan, YTO CBETOBBIE U JApPYyrue
HNPUPOJHBIE SIBICHUS JOJDKHBI HAaONIOJAThCAd B UX €CTECTBEHHOM BHJE, TaK KaK HKCIEPUMEHT U
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KOJIMYECTBEHHBIM aHajau3 Majo MOMOraloT B MOHMMAaHUM MOJJIMHHOM MX CYIIHOCTU: OH ToOJiarai,
YTO 3Ta CYIIHOCTb ITO3HAETCS TOJIBKO HEMOCPEICTBEHHBIM OIIBITOM U MHTYHIUEH.

B XIX B. ¢ pe3koil KpUTUKOM 3KCHEPUMEHTAIILHOTO W3Yy4YEHHS SIBICHUM IPUPOJIBI
BoicTynuil A. lllonenraysp. OH He ToJibKO mojiepxkuBai noaxon ['é€re, Ho u BooOIEe oTpUAT
KaKy0-T100 TOJb3y OT MPUMEHEHUSI MAaTeMAaTUYECKOTO SI3bIKa K M3y4eHUI0 mpuponbl. [laxke camu
MaTeMaTh4yeckue JokazarenbctBa llloneHraysp Ha3blBall «MBILIEIOBKU», CUUTAs], YTO OHU HE JAIOT
VMCTHUHHOTO IMPEJCTABICHUS O PEAIbHBIX IPOLIECCAX.

Mmuorue Bbaamomuecs ydeHble XX B., B OCOOCHHOCTH (DM3HUKH, TOBOPWJIM O 3HAUYCHUU
MaTE€MaTUKU KaK Ba)XHEHMIIEro CpeICTBA JUIsi TOYHOIO BBIPAKEHHMsS HaydHOM Mbicau. H. bop
yKa3bplBaJl Ha OrPOMHYIO pPOJIb MAaTEMaTUKH B Pa3BUTHH TEOPETHUYECKOrO0 €CTECTBO3HAHUS U
TOBOPHWJI, YTO MaTreMaTUKa - 3TO HE TOJbKO HayKa, HO U s3bIK Hayku. P. dDeilHMaH oTmeyan, 4To
MaTeMaTHKa - 3TO A3BIK ILIIOC MBIIUIEHUE, KaK Obl S3bIK U JIOTHKA BMecTe. OHAKO B TO K€ BpeMs
OH CYMTAaJl, 4YTO TAKON HAYKH, KAK MAaTEMATHKA, HE CYLIECTBYET.

Paznuunsie Bapuantsl Te3uca lllonenrayspa o ToM, 4T0 MareMaTuka He CIIOCOOCTBYET, a
3aTEMHSIET TOHMMaHUE pealbHBIX SBJICHUM, XapaKTepHbl M Juisi Hamux 1Hed. Tak, uHOTrAA
MIPOTUBOMNOCTABIISIOT O0BSICHEHHUE SIBJICHUN WX TTOHUMAHUIO, MOJIarasi, 4YTO KOJTMYECTBEHHBIN SI3bIK U
METO/bl MAaTeMAaTHKW B JIYYIIEM CJIy4ae COJEHCTBYIOT OOBSICHEHUIO SIBIICHUUW HEOPTaHMYECKOU
MPUPOJbI, HO HE MOTYT J1aThb HUYETro LEHHOTO B MOHUMAHHUH MPOLIECCOB KYJIbTYPHO-UCTOPUUECKOM
U AyxXxoBHOW ku3HU. Ilpu 5TOM TOHMMaHWE paccMaTpuUBAaeTCs KaK YHUCTO WHTYUTHBHAs
JIeATEIbHOCTh MBIIUICHUS, BCJIEACTBUE YEro OTPHUILAETCS BO3MOXKHOCTh HCIIONb30BAaTh MJIsl €rO
aHaJli3a JIOTMKO-PAallMOHAJIIBHBIE, B TOM YHCJIE MAaTeMaTU4YECKUEe, CPEACTBAa HUcCCIeqoBaHus. B
HACTOAIIEE BpeMsl K MPUMEHEHHUIO KOJMYECTBEHHOIO f3bIKA MATEMaTUKU OCOOEHHO KPUTUYECKU
HACTPOCHBI yUYEHBIC, 3aHUMAIOIINECS] HCCICIOBAHUEM CIIOKHBIX OMOJOTHYCCKHX, TICHXUYCCKUX U
COLIMATIBHBIX TIPOIIECCOB U TMPHUBBIKIIKAE OOJBINE TOBEPATh OMNBITY M WHTYHIIMH, YeM HX
MaTeMaTUYECKOMY AHAJIU3Y.

Kak 651 TO HU OBLIIO, €CTECTBO3HAHKE BCE MIMPE UCTIONB3YET MaTeMaTHUYECKHIl anmapar Jist
OOBSICHEHUS TPUPOAHBIX siBiAeHUM [21, 29]. MOXHO BBIIEIUTh HECKOJBKO HAMpPaBICHUM
MaTeMaTu3aluu €CTECTBO3HAHMUS:

0  KOJNMYECTBEHHBIM aHAU3 W  KOJWYECTBEHHas (POPMYJIHpPOBKAa KaueCTBEHHO
YCTaHOBJIEHHBIX (PAKTOB, 0000IIEHUI 1 3aKOHOB KOHKPETHBIX HAYK;

0 mocTpoeHne MaTeMaTH4ecKuX mojesnel (00 3TOM HECKOJIBKO TO3XKEe) U Jake CO3JaHue
TaKUX HampaBIeHUH, Kak MaTeMaTudeckas pu3nka, MaTeMaThuueckast OMoIoTus U T.11.;

0 MoCTpOCHME U aHAJIN3 KOHKPETHBIX HAYYHBIX TEOPUH, B YACTHOCTHU UX SI3bIKA.

PaccmoTpum MaTemaTHKy Kak crenu(UYecKud s3bIK HAyKH, OTIUYAIOIIUNCA OT
€CTECTBEHHOT'0 SI3bIKa, TJE, KaK TMPABUJIO, HCIOJIb3YIOT MOHATHS, KOTOPHIE XapaKTEPU3YIOT
ompesieieHHbIe KadecTBa BeIIed W SBJICHUH (ITO3TOMY HMX YacTO HAa3bIBAIOT KadyeCTBEHHBIMH).
NMeHHO ¢ 3TOro HayMHAEeTCs TO3HAHWE HOBBIX MPEIMETOB M sBJIeHUN. Clenyromuil mar B
WCCJICTIOBAaHUH CBOWMCTB MPEIMETOB W SBJICHHH - 00Opa3oBaHHE CPaBHUTEIHHBIX MOHSTHUM, KOT/a
WHTEHCUBHOCTh KaKOTO-THOO CBOWCTBA OTOOpa)kaeTcsi C TOMOIIbI0 uucen. Hakower, korma
WHTEHCUBHOCTh CBOWMCTBA WM BEIMYMHBI MOXET OBITh M3MEpEHa, T.e. MpeACTaBlicHa B BUIE
OTHOIIICHUS JAHHOW BEJIMYHUHBI K OJHOPOJHON BEJIIMUMHE, B3ATON B KaUECTBE €IMHUIBI M3MEPEHUS,
TOT'/1a BOBHUKAIOT KOJIMYECTBEHHBIE, MIIM METPUUECKHE, TOHSATHUS.

[Iporpecc B Hay4yHOM MO3HAHWUW YacTO CBSI3aH C BBEACHHUEM HMEHHO KOJIMYECTBEHHBIX
MOHSITUN U CO3JJaHUEM KOJUYECTBEHHOTO S13bIKa, KOTOPBHIE U UCTOPUYECKH, U JIOTHYECKH BO3ZHUKAIOT
Ha OCHOBE SI3bIKa KaYECTBEHHBIX ONucaHuil. KolnmuyecTBEHHBIN S3bIK BBICTYMAET KaK JajbHEHIIee
pa3BUTHE, YTOYHEHHWE U JOMOJIHEHUE OOBIYHOTO, ECTECTBEHHOT'O S3bIKAa, OMUPAIOIIErocs Ha
KaueCTBEHHbIE TMOHATHS. TakuM o00pa3oM, KOJIMYECTBEHHbIE U KAueCTBEHHBIE METOJbI
HCCIIEIOBAHUS HE UCKIIIOYAIOT, & CKOpee JOMOJIHAOT APYr Apyra. M3BEeCTHO, 4TO KOJUYECTBEHHBIE
MOHATUSA M SA3BIK HCIOJIB30BAJIUCH 33J0Jr0 JI0 TOrO, Kak BO3HHUKIO 3KCIEPUMEHTAIBbHOE
ectecTBO3HaHWe. OJHAKO TOJBKO IOCJE MOSBICHUS TMOCIEAHETO OHU HAYMHAIOT MPUMEHSATHCS
BIIOJIHE CO3HATEJIBHO MW CUCTEMAaTHYECKU. SI3bIK KOJMYECTBEHHBIX IOHATHM Hapsay C
AKCIIEPUMEHTAIILHBIM METO/I0M KCCIEAOBaHMS BIIEPBbIE YCIENIHO ucnoib3oBai [, Tanuneid.
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IIpeuMmyiiecTBa KOJIMYECTBEHHOI'O S3bIKA MATEMATHUKU B CPAaBHEHUU C ECTECTBEHHBIM
A3BIKOM COCTOST B CIEAYIOIIEM:

¢ Takoil s3BIK BechbMa KpaTOK M TouyeH. Hampumep, yTOOBI BBIpa3uTh WHTEHCHBHOCTH
Kakoro-gubo CBONCTBA C TOMOINBIO OOBIYHOTO  SI3bIKA, HYXHO HECKOJIBKO JIECATKOB
npuiararenpHbix. Korna ke s cpaBHEHUs WIM M3MEPEHMS HCIOJIB3YIOTCS 4HUCIA, IPOLEenypa
ynpoiuaercs. [locTpouB mikamy Juisi CpaBHEHHs! WM BBIOpAaB €AMHUILY M3MEPEHHS, MOXKHO BCe
OTHOLIEHMUSI MEXAY BEIMUYMHAMU IIEPEBECTH HA TOYHBIA sA3bIK uucesl. C  MOMOILIBIO
MaTeMaTU4YeCKOro si3bika (opmyrn, ypaBHEeHUM, (PYHKUMI U JIPYrHMX HOHATHUN) MOXHO TOpa3io
TOYHEE W KOpOYE BBHIPA3UTh KOJMYECTBEHHBIC 3aBHCUMOCTH MEXAY CaMBIMH pa3zHOOOpa3HBIMHU
CBOMCTBAMHM U OTHOIICHUSIMH, XapaKTEPU3YIOIIMMHU IPOLECCHl, KOTOPbIE MCCIEAYIOTCS B
ectecTBO3HaHUU. C ITOW 1ENbIO MCHOJIB3YIOTCS METOAbl MaTeMaTUKHM, HadyMHas OT
mubdepeHIMaTbHOTO U UHTErPANIbHOTO MCUUCICHHUS U KOHYasi COBPEMEHHBIM (YHKIIMOHATbHBIM
AHAIU30M;

¢ ommpasch Ha KpaiiHe BaKHbIC NJIs MO3HAHMS 3aKOHBI HAYKH, KOTOPBIE OTOOpa)KaroT
CYILIECTBEHHbIE, IOBTOPSIOLIMECS CBSI3M IPEAMETOB U SBJICHUM, €CTECTBO3HAHHWE OOBACHSET
u3BeCTHbIE (AKThI U MPECKa3bIBAET HEU3BECTHHIC. 3/IECh MATEMATHUECKUN SI3bIK BBITIONHSET JBE
(GyHKIMU: C TIOMOLIBI0 MAaTEeMAaTUYECKOTO S3bIKa TOYHO (HOPMYIHPYIOTCS KOJIUYECTBEHHBIC
3aKOHOMEPHOCTH, XapaKTEPU3YIOIINE HCCIEAYEMbIEC SBJICHUS; TOYHAsA (POPMYIHPOBKA 3aKOHOB U
Hay4HBIX TEOPUM Ha S3bIKE MATEMATHKU JACT BO3MOXKHOCTH IIPU IIOJIYYEHUHM U3 HUX CIIECICTBHU
MPUMEHUTDH OOraThlii MAaTEMAaTUYECKUI U TIOTUYECKUI ammapar.

Bce 310 mokasbiBaeT, 4TO B JIFOOOM MPOLIECCE HAYYHOI'O MO3HAHMS CYLIECTBYET TECHas
B3aUMOCBSI3b MEXAY A3BIKOM KAUECTBEHHBIX OINMCAHMI M KOJIMYECTBEHHBIM MaTeMaTH4YECKUM
A3BIKOM. DTa B3aUMOCBSI3b KOHKPETHO IPOSBIISETCS B COYETAHUU U B3aUMOJEUCTBUN €CTECTBEHHO-
HAay4YHbIX M MAaTeMAaTHUYECKUX METOJOB HCCieN0oBaHHs. Uem Jiydile MBI 3HaeM KauyeCTBEHHBIC
OCOOEHHOCTH SIBJICHHMM, TE€M YCIIELIHEE MOYKEM HCIOJIb30BaTh UII UX aHAIW3a KOJINYECTBEHHbIE
MaTeMaTHYeCKUEe METO/bl MCCIEIOBaHUsA, a 4eM 0Oosiee COBEpIIEHHbIE KOJINYECTBEHHBIE METO/IbI
MPUMEHSIFOTCS U1l U3y4EHUS SIBJICHUM, TEM MOJIHEE MO3HAIOTCS UX KaueCTBEHHbIE OCOOCHHOCTH. !

0 urpaert poJib YHUBEPCAJIbHOI'O SI3bIKA, CIIEHUAIBHO MPEIHA3HAYCHHOTO Ul JIAKOHUYHON
TOYHOM 3alKCU PA3IUYHBIX yTBepxkaeHU. KoHeyHo, BCe, YTO MOMKHO ONHUCATH S3BIKOM
MaTeMaTHKH, TIOJ1aeTCsl BBIPAKEHUIO HAa OOBIYHOM S3BIKE, HO TOT'/Ia U3bSCHEHHE MOXKET OKa3aThCs
yepecuyp JJIMHHBIM U 3allyTaHHBIM;

O CIYy)KUT UCTOYHHUKOM MOJelNel, aJrOPUTMHUYECKUX CXEM Uil OTOOpaKeHUs CBA3EH,
OTHOLIEHUH M TIPOLECCOB, COCTABISAIOLUINX IMpeAMET ecTecTBO3HaHUsA. C OJHON CTOPOHBI, Jr00as
MaTeMaTHuYecKasi CXeMa WJIM MOJIENb - 3TO YNPOIIAKOIIas Wieaau3alus UCCiIeyeMoro 00beKTa min
ABJICHUS, a C JAPYrof - yIpOIIEHHE MO3BOJIAET SICHO U OJHO3HAYHO BBISIBUTH CYTh OOBEKTa WIIU
SBJICHUSL.

[Tockonbky B MareMaThyeckux (opMyrnax M ypaBHEHUSX OTpak€Hbl HEKHe oOlIue
CBOWCTBA peaJlbHOTO MHUpPA, OHU TOBTOPSIOTCS B pasHBIX ero obmactsax. Ha »Tom cBoiicTBe
MIOCTPOEH Takoil cBOeoOpa3HbIii METOJ €CTEeCTBEHHO-HAyyHOTO IMO3HAHUS, KaK MaTeMaThyecKas
TUIOTe3a, KOrja K TOTOBBIM MaTeMaTHYeCcKuM (GopMaM MBITAlOTCA MOJ00paTh KOHKPETHOE
conepkanue. [[ist 3Toro B MmoAxondilee YpaBHEHHE W3 CMEXHBIX 00JIacTel HayKu MOJCTaBIISIOT
BEJIMYUHBI IPYrOW IPUPOIBI, a 3aTEM IIPOU3BOAAT IIPOBEPKY HA COBIAJCHUE C XapaKTEPUCTUKAMMU
HCCIIEyeMOTo 00BbeKTa. DBPUCTUYECKHNE BO3MOXKHOCTH 3TOTO METOJAA JOCTaTOYHO BEJIMKH. Tak, ¢
€ro MOMOIIBI0 OBUIM ONKMCAaHBl OCHOBHBIE 3aKOHBI KBAaHTOBOW MexaHuku: D. llpénunrep, npuHss
BOJIHOBYIO TUIIOTE3Y JBHKEHHS 3JIEMEHTApHBIX YacTHUII, HaIlIeJl ypaBHEHUE, KOTOpoe (GopMaIbHO HE
OTJIMYACTCA OT YpaBHEHHsS KJIACCUYECKOM (PU3MKH KoJeOaHUil Harpy>K€HHOM CTpYHBI, Jajl €ro
YIeHaM COBEPIICHHO WHYI0 WHTEpHpEeTanuio (KBAaHTOBO-MEXAaHUYECKYI0). OTO MO3BOJIUIIO
[IIpénuHrepy MOJy4UTh BOJHOBOM BapUaHT KBAHTOBOW MEXaHUKHU.

[TpunoxeHus MaTeMaTUKu BecbMa pazHooOpasHsl. [lo MHenuio akaa. A.H. Konmoroposa,
00J1acTh MPUMEHEHUS MAaTEeMAaTHYEeCKOTO METOoJia NMPUHIMIIHUAILHO He orpanudeHa [13]. B To ke
BpEMsI pOJIb M 3HAYEHHE MAaTEMaTHYECKOIO0 METOJa B Pa3jIMYHBIX OTPACIsIX €CTECTBO3HAHMS
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HEOJIMHAKOBEL. /(€70 B TOM, YTO MaTeMaTW4ecKHe METOAbl IPUMEHUMBI JJIsi 00BEKTOB M SIBJICHUH,
o0ajaroIuX KaueCTBEHHON OJHOPOAHOCTBIO M BCIIEICTBUE 3TOT0 KOJUYECTBEHHO U CTPYKTYPHO
CpaBHUMBIX. IMEHHO CO CII0)KHOCTBIO BBISIBJICHUS! KAUECTBEHHON OJJHOPOAHOCTHU TPYII 0OBEKTOB U
SBJICHUH CBs3aHA TPYIHOCTh IOJYYEHUS MaTeMaTH4ecKuX (GopMysl M ypaBHEHUH A OOBEKTOB
ecrecTBO3HaHUsA. Yem Oojiee CIOKHBIMH M Ka4eCTBEHHO PA3JIMYHBIMU SIBIISIOTCS MPHPOJIHBIC
O0OBEKTHl U SBICHMS, TE€M TpPyIHEE HUX CpPaBHUBATh KOJMYECTBEHHO, T.€. TEM TpPYyJHEE OHU
NOAJAI0TCS MaTEMAaTHU3aLUH.

MareMaTHuecKuil METO/ MOJIHOCTBIO TOCIIOACTBYET B HEOECHOM MEXaHMKE, B YaCTHOCTH B
YUYEHUU O JBWXKEHUM IulaHeT. MMeronuii oueHb NMpOCTOE MATEMAaTHUYECKOE BBIPAXKEHHE 3aKOH
BCEMHMPHOI'O TSATOTEHUS IOYTH IOJIHOCTBIO ONpPENeIsieT U3ydyaeMblil 37ech Kpyr siBiaeHud. Kaxapiit
pe3ynbTaT, IOJYYEHHBII Ha OCHOBE MAaTEMaTHMYECKOI'O METO/a, C BBICOKOH TOYHOCTBIO
HNOJTBEPXKIACTCA B AEUCTBUTEILHOCTH.

B ¢usuke Toxe Benmka posnb MaTeMaTHdeckoro merona. [louru He cymecTByeTr obimactu
¢u3uku, He TpeOyromed ynorpeOieHuss pa3BUTOrO Maremarhdyeckoro amnmnapata. OcHOBHas
TPYAHOCTb HCCIIEOBAHUS 3aKJIFOYAECTCS HE B MPUMEHEHUH MAaTeMaTHYECKOW TEOpWH, a B BbIOOpeE
OPEANOChUIOK Uil MaTeMaTHYeckod oOpabOTKM M B MCTOJKOBAaHMU DPE3YJIbTAaTOB, MOJTYYEHHBIX
MaTeMaTUYECKUM ITyTEM.

B xumum 118 ucciegoBaHMs 3aKOHOMEPHOCTEH TakKe IIHPOKO HCHOJb3YHOTCA
MaTeMaTUYeCKUe METO/bl. ITO BO3MOXKHO IIOTOMY, UYTO IPU BCEM Pa3IMUUU CBOMCTB XMMHUYECKUX
3JIEMEHTOB BCE€ OHM OO0NagaroT M oOIIeld XapaKTepUCTHUKOW - aTOMHbIM BecoM. CpaBHeHHE
JIEMEHTOB 1O 3TOMy Ipu3Haky nossomwio .M. MenneneeBy mnocrtpouts Ilepuonnueckyro
cucteMy 3eMeHToB. Ha BbliesieHuH 00IuX CBONCTB XUMHUYECKUX BEUIECTB U COCTUHEHUN OOBIYHO
Y OCHOBBIBA€TCS IPUMEHEHUE MAaTEMATUYECKHUX METO0B B XUMUH.

B Ouonoruueckux Haykax M Haykax O 3emiyle MaTeMaTH4YeCKHE METOJbl 4acTO HIPaoT
MOJYMHEHHYIO POJIb BCIIEJCTBUE MHOKECTBA CIELU(PUUYECKUX CBOMCTB M3y4aeMbIX 371€Ch CHUCTEM.
OTO 3aTpyAHSET TIOUCKH KauyeCTBEHHOM OIJHOPOJHOCTH CpPEIM HHUX M COOTBETCTBEHHO
MaTeMaTu3aluio STUX HayK. OJHaKo M 3/1eCh €CTh BBICOKOMAaTE€MaTH3MPOBAHHBIE OTpPaciy,
OnuparoIuecs: Ha U3ydeHne (pU3MUecCKuX OCHOB NMPHUPOJHBIX sBIEHUH (reodusuka, Onodusuka u
T.J.).

Takum o0pa3oM, posiab MaTeMaTH3alMM B COBPEMEHHOM €CTECTBO3HAHUM OU€Hb BEJIHMKA, U
HEpEKO HOBasi TEOpETUYECKasi MHTEPIIPETALs KaKoro-In0O0 SBJIEHUS B €CTECTBOZHAHUN CUMTAETCS
IIOJIHOLICHHOM, €CIIM yJAeTCsl CO3/aTh MAaTEeMaTHMYECKHH ammapar, OTPaKarollMi OCHOBHBIE €O
3aKOHOMepHOCTH. OJJHAKO HE ClIeyeT AyMaTh, YTO BCE €CTECTBO3HAHME B UTOre OyNIET CBEACHO K
mareMaTHke. IlocTpoeHne pa3inuuHbIX (OPMAIBHBIX CUCTEM, MOJIENIEH, AITOPUTMUYECKHX CXEM —
JUIIb OJHA U3 CTOPOH Pa3BUTHsI HAYYHOTO 3HAHUS, a €CTECTBO3HAHUE PAa3BUBAETCS IPEXkKIE BCETO
Kak cojaepkaTenbHoe 3HaHue. He ynmaercs Qopmann3oBaTe caM TPOLECC BBIIBHXKEHUS,
00OCHOBAaHHS U ONPOBEPKEHUS TUIOTE3, HAY4YHYIO HUHTyuuuoo. [nyOuHa oOBscHEHUS U
JIOCTOBEPHOCTh IPEACKAa3aHUsl 3aBUCAT B IIEPBYIO OYEPENb OT T€X KOHKPETHBIX IIOCBUIOK, Ha
KOTOpBIE OHHM OMHUPAIOTCS, U MaTeMaTU3allis HE MOXET BOCIOJIHUThH MPoOes B OTCYTCTBUU TaKOTO
pOJia OCBIJIOK. 3HAMEHUTBIN ecTecTBOUCTIbITaTeNb T. I'eKkcnu roBopui, 4o MaTeMaTHKa, HoJ00HO
’KEPHOBY, MEpeMalIbIBaeT TO, YTO IO/ HEro 3achINaloT, U, KaK, 3achllaB jJeOeay, Bbl HE MOJy4ynuTe
NIIEHUYHOM MYKH, TaK, MCIHUCAB LEJNble CTPAaHUIBI (OpPMYJIaMHu, Bbl HE IMOJYyYUTE HCTHHBI U3
JIO’KHBIX MPEIIOIO0KEHNNH. A 1T0 MHEHUIO MU3BECTHOrO MareMmaruka akaa. FO.A. Murtponoisbsckoro,
NpUMEHEHHE MaTeMaTUKU K JPYrUM HayKaM HMeEET CMBICI TOJIbKO B €IMHEHMU C TIyOOKOii
Teopuel KOHKPETHOTO SIBJICHUS, HHAY€ MOXHO COUTHCS HA MPOCTYIO UTPY B (DOPMYIIBI, 32 KOTOPOH
HET peaJlbHOIO COJIEPIKAHUS.

1. 2 Jleknus Ne2. OcHOBBI METOA0JIOTHH HAYKH.

Bonpocsr: 1. Hayunoe 3HaHue, cpeacTBa U METObI HAYKH.

2. CTpyKTypa U YpOBHU HAYYHOTO 3HAHUSI.
3. OTrueckue npodiieMbl B HayKe.
1.2.1 Bonpocsl JeKuum:
Bonpoc 1. HayyHoe 3HaHue, cpeacTBAa U MeTOAbI HAYKH.
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[Ton TepMUHOM «Hayka» OOBIYHO MOHMMAeETca cepa IeATETBHOCTH JoAeH, (QyHKIen
KOTOpOM sIBNISIETCS BBIPAOOTKA U TEOpeTHYecKas CHCTeMaTu3alus OOBEKTHUBHBIX 3HAHUM O
nercreurenbHoctd [17]. B Hacrosimiee Bpemsi Hayka MpeBpaTWIach B HEMOCPEICTBEHHYIO
IIPOU3BOJUTENBHYIO CUIY M B BAKHEUIINN COLMAIIBHBIA MHCTUTYT, OKa3bIBAIOLMI BIMSHUE HA BCE
cdepsl xu3HeaeaTenbHOCTH oOmiecTBa. Ceifuac HacuuThiBaeTcss Oosnee 15 ThIC. AMCHUIUIMH, B
Hay4yHOU cdepe 3a1eHiCTBOBAHO CBBILIE 5 MIIH MPO(dECCHOHATIbHBIX YUEHBIX, KOJIMYECTBO HAYUHBIX
YKYPHAJIOB UCUUCIISETCS] HECKOJIBKUMHU COTHSIMM ThICSY.

OCHOBHBIM CyObeKmoOM HayKu, T.€. HOCHUTEJIEM CO3HATEIbHOW IIeJIeHANPABICHHOM
JeSTeIbHOCTH B OTOW 007acTH, SBISAIOTCS Hay4yHble paOOTHHUKH, KOJJICKTUBBI YUEHBIX H
BCIIOMOTaTeNbHbIM 1nepcoHan. (OOvekmamu HayKu TPUHATO CUYUTATh BCE COCTOSHUS OBITHSA,
KOTOPBIC CTAHOBATCS C(epor MPUIIOKEHUSI aKTUBHOCTH CyOBEKTa. 3aMETHM, YTO OOBEKTOM HAyKU
HEPEJKO CTAHOBATCS TEOPETUYECKHE KOHCTPYKLUHU, KOTOPHIM HET HEMOCPEACTBEHHOIO aHajlora B
IPUPOJHOM OKpyxeHuu. Harpumep, B npupoje HeT UAEeaIbHOro ra3a, OJHAKO 3TOH KOHCTPYKIUEH
HIMPOKO MOJIB3YIOTCS yYEHbIe B KOHKPETHBIX O0JIACTSAX €CTECTBEHHO-HAYUYHBIX HCCIEAOBaHUNA. DTO
CYIIECTBEHHO OTJIMYAET HAYKY OT OOBLICGHHOTO YYBCTBEHHOTO BOCIPHUSATHS J€HCTBUTEIBHOCTH.

YnoMmsiHeEM OJHY OCOOEHHOCTh Haykdu. EcCIM B HMCKYCCTBE M JHMTEpaType TO WIH WHOE
IIPOU3BE/IEHNE HACTOJBKO TECHO CBA3aHO C aBTOPOM, €ro CO3JaBIIMM, YTO HE OyJllb 3TOro aBTOpa
MPOU3BEICHUE MPOCTO HE CYHIECTBOBAJIO Obl, TO B HAyKe MOJOKEHHWE MPUHIUIHAIBLHO HHOE.
Teopuu U. Herotona, Y. lapsuna, A. DWHIITEWHA U T.J. OTPAKAIOT YEPThl WHIWBUIAYAIHHOCTH
CBOMX CO3JaTesieil, KOTOpbIe cleliajdl TeHUaNbHbIE OTKPBITUS B 001acTH ecTecTBO3HAHUSA. OJIHAKO
3TM TEOpPUM PAHO WIM MO3AHO BCE PABHO NOSIBWINCH Obl, TOCKOJIbKY OHHU COCTaBJISIOT
HEOOXOIUMBIN 3Tar pa3BUTUs HayKu. OO 3TOM CBHIETENbCTBYIOT (DAKTHI U3 UCTOPUU HAYKH, KOTJa
K OJIHUM U TE€M K€ UA€IM IPUXOAST pa3Hble yUE€HbIE HE3aBUCUMO APYT OT JpyTa.

OcHogHas yenb HAY4HOU OesamelbHOCmU — noJaydenue 3HaHuul o peanvHocmu. Ilox
3HAaHMEM IOHUMAIOT (POpPMY CYIIECTBOBAHUS W CHCTEMAaTH3allMM PE3yJIbTaTOB IO3HABaTENbHOM
JeSITebHOCTH YeJIOBEKA, KOTOPbIM B CBOEH NEATENBHOCTH OTpakaeT (MAealbHO BOCHPOHM3BOJIUT)
OOBEKTHUBHBIE 3aKOHOMEPHBIE CBSI3U PEalbHOTO MHpa. TepMHUH «3HaHHE» YHOTpeOseTcss B Tpex
OCHOBHBIX CMBICTIaX:

1) criocoGHOCTH, YMEHUSI, HABBIKK, KOTOPbIC 0a3UPYIOTCS Ha OCBEJIOMIICHHOCTH, KaK 4TO-
au00 caenarb, OCyIECTBUTS;

2) mo0asi T03HaBaTEeNILHO 3HAUYMMasi HHQOpMaIus;

3) ocobasi mo3HaBaTebHAs EAMHMIA, CYIICCTBYIOIIAs BO B3aMMOCBSI3H C IPAKTHKOIA.
CnenyeTr 3aMeTHTb, YTO MOHSTHS «UCTUHHOE 3HAHUE» U «3HAHUE)» HE COBMAJAIOT, MOCKOJIbKY
HocJeIHee MOKET ObITh HEJOKAa3aHHBIM, HEMPOBEPEHHBIM (ITMIIOTE3bl) UM HEUCTHUHHBIM 3HAHUEM
(3a0mmyxIeHHe).

IIpoaykTOM Hay4dHOH AEATEIBHOCTU BBICTYNAIOT HE TOJNBKO 3HAHMA. I MX MOIy4eHHs
HEOOXOUMBI METObl HaONIOJEHUS M IKCIEPUMEHTHUPOBAHHUSA, a TAK)KE CpPEACTBAa, IPHU MOMOIIH
KOTOpPBIX OHHM OCYHIECTBIISIIOTCS. K NpoaykraM Hayku clleqyeT OTHECTM W Hay4HbId CTUIb
paloOHaIbHOCTH, KOTOPBIA pacmpocTpaHsieTcss Ha Bce cdepbl YeIoBEUYEeCKOW esSTEIbHOCTH.
Hakonen, Hayka mnpezacTaBisieT coOOW MCTOYHMK HPABCTBEHHBIX IIEHHOCTEH, MO0 mpodeccus
YUEHOTO0 MpeAroaraeT 4eCTHOCTh U 0OBEKTUBHOCTD KaK 3JIEMEHTHI MPO(eCcCHOHATBHOM STHKH.

JIOCTHKEHHsSI COBPEMEHHOM TEXHHMKH Oa3upyroTcsi Ha (yHIAMEHTAIbHBIX Hay4HBIX
OTKpPBITUSIX M HAYYHBIX HCCIEIOBaHUSAX. B3aMMOCBS3b TEXHUKM U HAyKH - OJAMH M3 TJIABHBIX
(bakTOPOB HAYYHO-TEXHHYECKOH pPEBOJIOIMM, BaXKHEWIee YCIOBUE HAyYHO-TEXHHYECKOTO U
colManpbHOro mporpecca. TexHuka B cBOMX HoBeWmux ¢opmax (J1a3epHble YCTaHOBKH,
KOMIIBIOTEPBI, UHTEPHET M T.II.) OKa3bIBAa€T CHUJIBHOE BIIMSHUE HA KYyJIbTYpy 4EJIOBEUECTBA, Ha
NICUXOJIOTHIO U CO3HaHHWE JIIOCH, HMX >KU3HEHHbIE€ M LIEHHOCTHBIE OpPHUEHTAlluH, OBITOBBIE,
npodeccuoHaIbHBIE U MHOTHE APYrHe YCIOBHS UX MOBCETHEBHOTO CYIIECTBOBAHUSI.

HayuHnoe 3HaHME CTPOUTCA U OPraHU3YETCS MO ONPEAECICHHBIM 3aKoHaM. OTINYUTENbHbIE
KayecTBa HAYYHOTO 3HAHHUA — CHCTEMaTH3MPOBAHHOCTb W OOOCHOBAHHOCThH. Jlsi HaydHOU
cUCTeMaTHU3allMk 3HaHuA (KJacCUPHUKAlMU) XapaKTepHbl CTpPEeMJICHHE K TMOJHOTE, SCHOE
npecTaBieHre 00 OCHOBaHMAX CHCTEMAaTH3allid M MX HENPOTUBOPEYMBOCTH. 3/1€Ch MHOI0OE
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onpefenser cneuupUUecKuil HayyHulii Memoo - npoyedypa NoAyYeHus 3HAHUA, NO360A0WAA
8ROCNIEOCMBUU €20 BOCNPOU3BECMU, NPOGEPUMb U nepeoams OpyeoMy. IIEMEHTaMH Hay4dHOI'o
3HAHUS SBISAIOTCS (PaKThl, 3aKOHOMEPHOCTH, TEOPHH, HAy4YHbIE KapTUHBI MHpa. OOOCHOBAaHHOCTb,
JIOKa3aTeJIbHOCTh I0JIy4aeMOI'0 3HAaHMSA - XapaKTEepHbIE IPU3HAKH HAy4YHOCTH. Baxnenmmmn
crnocobamMu OOOCHOBAHMS OSMIIMPUYECKOTO 3HAHUSA SBIAIOTCA TPOBEpPKAa HAOMIOACHUSMHU U
9KCHEPUMEHTaMH, 0OpallleHle K NepBOMCTOUHUKAM, CTATUCTUYECKUM JaHHbIM. [Ipu o0ocHOBaHUM
TEOPETUYECKUX KOHIIETUI 00s3aTeIbHBIMUA TPEOOBAHUSAMU, IPEABIBISEMBIMI K HUM, BBICTYNAIOT
UX HEIPOTUBOPEYUBOCTb, COOTBETCTBUE OSMIIMPUYECKUM [JaHHBIM, BO3MOJKHOCTb OIIMCBIBAThH
M3BECTHBIE SIBJICHUS U IIPEJICKa3bIBaTh HOBbIE. OOOCHOBAaHNE HAYYHOI'O 3HAHUS, IPUBEJCHUE €TI0 B
CTPOWHYI0, EAMHYIO CUCTEMY BCErAa ObUIO OAHUM U3 BaXKHEHIINX (DAKTOPOB pa3BUTHS HAYKH.

IIpoyecc ompadicenus u 6ocnpoussedenuss 0eucmeumenrbHOCmy 6 MblulleHuu cyovexma,
pe3yibmamom  KOmopo20 — AGNAEmCs H080€ 3HAHUe O Mupe, HA3bI6AeMCs NO3HAHUEM.
HenocpencrBennsie (yHKIMM HAy4yHOTO TO3HAHHS - OMHCAaHHE, OOBICHEHHWE M TpeACKa3aHHe
IIPOLIECCOB U SIBJICHUM ACHCTBUTEIBHOCTU, U 3TO IO3BOJIAET YIPABIATH IOBEACHUEM H3Yy4aeMBbIX
00BEKTOB M CO3/aBaTh CHUCTEMbI C 3apaHee 3aJaHHbIM IoBeleHueM. ONucaHue 3aKiIr4aeTcs B
(GUKCUPOBaHUU pE3yJIbTATOB ONbITa (IKCIIEPUMEHTa WM HAONIOJIEHHS) C IIOMOIIBIO CHUCTEM
o0o3HayeHMsI, MPUHATHIX B Hayke. B mpouecce OOBACHEHUS NPOUCXOAUT PACKPBITUE CYTH
U3y4yaeMoro oObEKTa 4Yepe3 IIOCTHIKEHHE 3aKOHA, KOTOPOMY IOJYMHSAETCS JaHHBIA OOBEKT.
HayuHoe mpenBujieHue — 3TO OIpenEiIeHHEe U ONMCAHME HAa OCHOBE HAYYHBIX 3aKOHOB SIBICHUM
HOPUPOBI U OOIIECTBA, KOTOPbIE HE U3BECTHBI B JAHHBIH MOMEHT, HO MOTYT BO3HUKHYTh MJIU OBITH
u3ydeHsl B OyaymieM. Bakneiimeii popMoil HayqHOTO NPEIBUACHUS SBISETCS MPOTHO3HMPOBAHUE -
BbIpa0OTKa CYX/EHUH O COCTOSIHUU Kakoro-nubo o0beKTa WM SBJICHUS B OyaylleM (Hampumep,
IIPOTHO3 MOT0Jibl). ITO BEPOSITHOCTHOE CYKJIEHHE O OyIyIEM CTPOUTCS Ha OCHOBE CIELMAIbHBIX
HaYYHBIX UCCIICIOBAaHUN U BO3MOXKHO O1arojapsi TOMy, 4TO MUD €MH, a JIeJIeHUue Ha HaOIr01aeMblit
1 HeHaOIr0jaeMbli, Ha U3YYEHHBIN U HEU3YYEHHbBIN MUP IPOUCXOAMT B MPOLIECCE MBIIUICHUS.

C Bo3pacTaHMeM pOJIM HayKd B JKM3HM OOIIecTBa HaydHOe OOOCHOBAaHUE CTAHOBUTCS
1eecoo0pa3HbIM U Jake HEOOXOJMMBIM BO MHOTHX c(epax >KU3HU 0OIecTBa, HO 3aMETUM, YTO
JTaJIeKO He Be3/1€ OHO BO3MOKHO M JJAJIEKO HE BCETa YMECTHO. 3HaHUS MPHOOPETAIOTCS YETOBEKOM
BO Bcex (popMax €ro AESITeNbHOCTH — B OOBIIEHHOM U3HU, B MOJUTUKE, IKOHOMUKE, UCKYCCTBE,
WHXXEHEPHOM JIeJI€, OHAKO 3/€Ch MOyYCHHUE 3HAHMI HE SIBJISIETCA IVIABHOM LeNblo. Tak, HICKycCTBO
IpeIHa3HAaYeHO U1 CO3JaHMsl JCTEeTHYECKUX IIEHHOCTEH, IJ€ Ha MepBbIil IJIaH BBIXOAUT
OTHOLICHHE XYAOXHHKAa K PEAIbHOCTH, TPEIOMJICHHOW 4Yepe3 €ro BHYTPEHHUH MHp;
HSKOHOMHUYECKHE pedOpPMbI OLICHUBAIOTCS MPEXKJE BCEr0 C TOUKU 3pEHUA MX IPPEKTUBHOCTH U
NPAaKTUYECKOT0 pe3yibTaTa; IPOJAyKTOM MHXXEHEPHOM eATeIbHOCTH SIBISIETCS MIPOEKT, pa3paboTka
HOBOW TEXHOJIOTUH, U300pETEHNE, KOTOPHIE OLEHUBAIOTCS C MO3MIMHU UX MPAKTHUUECKOH IOJIb3BI,
ONTUMAJILHOTO  HUCIOJB30BAaHUS  PECYpCOB, paCIIMpPEHHs BO3MOXKHOCTEH  IpeoOpa3zoBaHus
pPEaIbHOCTH.

OnHa 13 KOHEYHBIX LeNiell HAyYHOT'O MO3HAHUS - OBITh BOIUIOIIEHHBIM Ha MPAKTHKE, T.€. B
I[EJICHAIIPaBJICHHON /EATENbHOCTH JIIO/IEH MO0 OCBOGHHMIO M MpeoOpa3oBaHUIO AEHCTBUTEIHHOCTH.
Yacro 3Ta I1eATENbHOCTh CBA3aHA C PA3BUTHEM MEXHUKU - COBOKYNHOCMU UCKYCCEEHHBIX OP2AHO8,
cpeocme  (npedcoe 6ce2o opyouti mpyoa), NpeOHA3HAYEeHHbIX O YCUNeHUs U pPacuupeHus
803MOJICHOCHELL Yelo8eKa N0 Npeobpazo8anuio NPUpoosl U UCNOIb30BAHUS 8 SMOM Npoyecce ee Cul
u 3axkoHomeprocmeti. OCHOBHOE Ha3HAUEHHUE TEXHUKH - 00JIeryeHne U MoBbIeHNe () PEeKTUBHOCTH
TPYAOBBIX YCWJIMN YelloBeKa, OCBOOOXKACHUE €ro 0T pabOThI B OMACHBIX YCIOBUAX, YIYUILIEHUE €ro
KU3HU B IIEJIOM.

[To3HaHue NEHCTBUTENBHOCTH MPOMCXOAMT B TPEX OCHOBHBIX (pOopMax - UyBCTBEHHOIA,
palMoOHaIbHON U UPpalMOHANBHOU. Yyecmeennoe no3nanue BKIOYACT OLIYIICHUE, BOCIIPUATHE U
IIPEJICTaBICHHE - TIOMOILBIO OLIYIICHUI B CO3HAHUU YEJIOBEKA IPOUCXOIUT OTPAKEHHUE OTAEIBHBIX
CBOMCTB BHEIIHUX IIPEIMETOB M BHYTPEHHUX COCTOSSHUM OpraHu3Ma IIPH HEMOCPEICTBEHHOM
BO3JICUCTBUM MaTEpHAIbHBIX pa3apaxkurelield. Bocrnpusarve orBedaeT 3a OTPAKEHHUE B CO3HAHUHU
YeJIOBEKAa BHEIIHUX IIPEIMETOB M OpPUEHTALMM B OKpykawomeMm wmupe. IIpencrasiaenus -
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BO3HHUKAIOIIME B CO3HAHMM 4YeJIOBEKAa OOpa3bl MPEAMETOB U SIBICHUI BHEIIHETO MHpa WM UX
CBOMWCTB, KOTOpBIE YEIOBEK KOI1a-TO BOCIIPUHUMAJ MJIU OILYILAJL.

Payuonanvuvie gopmul TO3HAHUSA MOXKHO CBECTH K TOHATHUAM, CYXICHUAM H
ymo3akiatoueHusM. [loHatus — 310 ¢dopma MBIIUIEHHUS, OTpakarollas IpeAMETbl B HX
CYIIECTBEHHBIX NMpHu3HaKax. @opMbl MBIIIUIEHUS, B KOTOPBIX YEJIOBEK BHIPAKACT BEIb B €€ CBA3SIX U
OTHOILEHMSIX, Ha3bIBAlOTCS CyxkaeHueM. Ilox ymozakirodeHHeM IOHUMaeTcss Takas (opMma
MBILUIEHUS], TTOCPEICTBOM KOTOPOW M3 OJHOTO MWJIM HECKOJBKUX CYXACHHH BBIBOAUTCS HOBOE
CyXJIEHHE.

Cpenu uppayuonanvhulx ¢hopm nozuanus 0co00€ 3HaYCHUE I HAYKH UMEET MHTYHLUS -
IOCTH)KEHUE HUCTUHBI ITyTEM HEIOCPEJICTBEHHOIO €€ YCMOTpeHHs 0e3 0OOCHOBaHUS C IOMOILBIO
JI0Ka3aTenbcTBa. VIHBIMH CIOBaMH, WHTYUIMS MOXXET OBITH ONpesieieHa Kak CyObeKTHBHAs
CHOCOOHOCTh BBIXOJMTBH 3a IPEAEIbl ONbITa IyTEM MBICIEHHOIO «03apeHus» Win 000O0IIeHus B
00pa3Hoil popMe HETTO3HAHHBIX CBSA3CH, 3aKOHOMEPHOCTEH.

Eme Ha 3ape UCTOpUHU 4eJIOBEYECTBA CYLIECTBOBAJIO OOBIIEHHO-IIPAKTUYECKOE MO3HAHUE,
IIOCTaBJISBILIEE 3JIEMEHTApHBIE CBEIEHUS O MPHUPOAE, O CAMUX JIIOJASX, YCIOBUSX HX JKU3HU,
OOIIEHUH, COLIMATIBHBIX CBA3SX U T.I. OCHOBOH TaKOIro MO3HAHUS OBLT OIBIT OBCEAHEBHOM JKU3HH,
npakTuku Jroned. [Ipu sTom Oonbmioe 3HaueHue nMeno Mudoorndeckoe mozHaHue. B pamkax
MU(OJIOTHH BbIpaOaTHIBAIKMCH ONPEAIEICHHbIE 3HaHUS O PUPOJIE, KOCMOCE, O CAMUX JIFOASX U T.JI.

Mudgosiorust - OCHOBa XYyJIOKECTBEHHO-OOpa3HOM (oOpMbI NO3HAHMS, KOTOopas B
JalbHEeHIeM MoMy4yuiia pa3BUTOE BBIPAKEHHE B UCKYCCTBE, XOTS OHO HE pellaeT MO3HaBaTelIbHbIE
3a/1a4l, HO COJEPKUT B ce0e JTOCTaTOYHO MOIIHBIN ITO3HABATENBbHBIN MOTeHIWAN. OIHOW U3
UCTOPUYECKH TNEpBBIX (OpM MO3HAHUS SIBISETCS PEIUrHo3HOe Mo3HaHue. OcOoOEHHOCTH ero
OTIPENeNAIOTC TEeM, 4YTO OHO OOYyCJOBJICHO HEMOCPEJACTBEHHOW AMOIMOHAIBHOW (HopMoi
OTHOILIEHMsI JIOJIe K TOCHOACTBYIOIIMM HajJ HUMHM 3E€MHBIMH CWIaMd (IPUPOJHBIMH U
COLIMATILHBIMH).

BaxHolt mpobnemoit siBsieTcs onpezeseHue HayYHOCTH 3HAaHUS U OTIPAaHHYEHHs €ro ot
Ipyrux BHIOB 3HaHHA. [lOBTOpWMM, UYTO TMOHSTHE «UCTHHHOE» HE DJKBUBAJICHTHO MOHSITHIO
«Hay4yHoe». CyllecTBYeT COBOKYIHOCTb KPHUTEPHEB HAyYHOCTH, MCIIONb3Ys KOTOPBIE MOKHO
OTJIMYUTh HAay4yHOE 3HAHME OT HeHayyHoro. Tak, coBpeMeHHble (QHU3UKH HE OOCYXAArT
BO3MOYKHOCTh ITOCTPOEHMSI BEUHOT'O JBUTaTEeNsl, @ aCTPOHOMBI HE OTHOCSITCS BCephe3 K padoTaM 1o
acTposiorud. Bmecte ¢ TeM B TEOpeTHYECKUX KypHajlaX MyOJIMKYeTcs MHOKECTBO CTaTeH, rie
Ipe/ICTaBIeHbl HAyYHbIE TUIIOTE3bI - IPEANOI0KUTEIBHOE CYXK/IEHUE O CBSI3U SIBIICHUH.

Metononorus Haykd s LeJded OTrpaHUYEHHs] HAyYHOrO 3HAHHUA OT HEHAy4yHOro
UCMONb3yeT HEeCKoJMbKO mnpuHuunoB [15]. Haubomee wacto roBOopsAT O Tpex H3 HHUX -
palMoOHaNbHOCTH, Bepuukauuu U Qanbcuduxanuu. [lpunyun payuonanvHocmu  SBISETCS
OCHOBHBIM CPEJICTBOM OOOCHOBAaHHOCTH 3HAHHs, OH Kak Obl OpHEHTHUpPYET HcCieloBaTels Ha
orpezieNieHHbIE HOPMBbI U UJiealibl HAYYHOCTH, a TaKXKe 3TaJIOHbI 3HAHH.

CornacHo npunyuny éepuguxayuu, HeKOe TOHATHE WIN CY)KICHHE UMEeT 3HaYeHUE, eCln
OHO CBOJMMO K HEIMOCPEIACTBEHHOMY OIBITY WJIM BBICKAa3bIBAHUIO O HEM, T.€. IMIHPUYECKH
npoBepsieMo. PaznnuaioT HeMOCPeACTBEHHYIO BEpU(PHUKAIINIO, KOT/Ia IPOMCXOIUT MpsiMast IPOBEpPKa
YTBEPKACHUM, (OPMYyIUPYIOIUX JaHHble HAOMIOJEHUS M OKCIEPUMEHTa, M KOCBEHHYIO
Bepu(UKaLMIO, KOTJAa  YCTAaHABJIMBAIOTCS  JIOTHYECKWE  OTHOLICHHS  MEXJY KOCBEHHO
Bepu(DUIIUPYEMBIMH  YTBEpXKACHUSIMHU.  Vcronmp3oBaHWEe  NpUHIOWINA  BepuUKanmuu  Jaer
BO3MOXHOCTh PAa3/IeIMTh HAayyHOE M HEHAayyHOE 3HaHMA, HO OH IUIOXO CIIpaBJIAETCS C
MOCTaBJIEHHOW Tepes HUM 3a/ladeil, ecii HEeKOTopas cucTeMa MPEeICTABICHUN MOCTPOEHA TaKUM
00pa3oM, 4TO MPAKTUYECKH JIF000H HaOM01aeMblil (haKT MOKHO OOBSICHUTH B €T0 MOJIB3Y (peNurus,
U/I€0JIOT S, ACTPOJIOTUS U T.1.).

Hpunyun ganvcugurayuu npennoxmn u3BectHeiii Metononor Hayku XX B. K. Tlommep
[8]; cyTh 3TOro mHpUHIMIA B TOM, YTO KPUTEPUEM HAYYHOTO CTAaTyca TEOPUHU SBISIETCS €€
danbcupuIrpyeMocTb, WIH ONPOBEPKUMOCTh, T.€. 3HAHHE NPUOOPETACT YPOBEHb HAYYHOTO
TOJBKO B TOM cilydae, €Clii OHO B mpuHIuIe omnposepxkumo. Ilo mpencrasnenusm [lonmepa,
HKCIIEPUMEHTHI, HAaPaBJICHHBIEC Ha MONBITKY OMPOBEPTHYTh HEKYIO Te€OpHI0, Hanboee 3¢pPpekTuBHO
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NOATBEP)KJIAIOT €€ HMCTUHHOCTh M HAy4yHOCTb. Tak, €ciau BCE W3BECTHBIE BaM BOPOHBI MMEIOT
TEMHBII OKpac, TO HAaNpaBbTE, CIAEAYS ITOMY MPUHIUITY, CBOU MIOMCKU HE Ha OTHICKaHHE €IIe OJHOU
TEMHOU BOPOHBI, & IOUIIUTE CPEAN HUX OEIIYI0 BOPOHY.

Baxxnocts mpunHnuna danscudukanuu o0yciaoBiieHa cleayomuM. HecnoxHo MoayduTh
NOATBEPXKICHUS, WIM BepUPUKAMKM, TOYTH [ KaKIOH TEOPUHM, €CIU HCKAaTh TOJIBKO
noareepxkeHus. [lo muenuto [lonmepa, kaxnas «xoporiash» HaydyHas TEOPUS SBISETCS HEKOTOPHIM
3alpeleHneM - OHa «3alpellaeTy MOsBICHUE OIpeaeIeHHBIX COObITHI. Yem Oosnblie Teopus
3arpellaeT, TeM oHa Jiyuiie. Teopusi, He ONPOBEPKUMAasi HUKAKUM MBICITUMBIM COOBITHEM, SIBIISICTCS
HEHAYYHOW; MOXXHO CKa3aTh, YTO HEOIPOBEPKUMOCTh NPEACTaBIsIET CO00W HE IOCTOMHCTBO
Teopuu, a ee mnopok. Kaxpmas HacTosmias TMpoBEepKa TEOpUU SBJSETCS MOMNBITKONH —ee
danbcupunpoBath (ONPOBEPTHYTH).

3auacTyi0 HEHAyyHOE 3HAHWE TMbBITAIOTCS BBIAATh 3a HAYYHOE M IMPEJCTaBISIOT B
HaykooOpa3Hou ¢opme. CeromHs pacmpoCTPaHEHO MHEHHE O TOM, YTO COBPEMEHHAas Hayka
KOHCEpBAaTHBHA M OrpaHHYEHHA, MOCKOJbKY HE IMPHU3HAET TaK Ha3blBacMble HETPAAULIMOHHBIC,
napaHay4yHble KOHLENIMU - aCTPOJIOTHI0, MaparncuxoJiorvio, Y(OJIOTHIO U T.J. DT KOHLENLUU
MOSIBUJIMCH HE B HAIlle BPEMsi, a COTHHU U THICAYH JIET Ha3a/, OAHAKO JI0 CUX MOP COOTBETCTBYIOIIUE
MCCJIEJOBAHMSI HE CUMUTAIOTCS HaYYHBIMH, TaK KaK HE JJaJIi JTOCTOBEPHBIX, HAYUHO YCTAHOBJIECHHBIX
¢dakToB. A Hayka HE MOXET HAJCIUTh CTaTyCOM HAyYHOCTH T€ HCCIIECOBAHMS, KOTOpBIE HE
SBIISIIOTCS 000CHOBaHHBIMU. 1IIMpOKO W3BECTHO BBICKA3bIBaHHWE MO ATOMYy moBoay P. bakoHa:
«...IPaBUILHO OTBETHJI TOT, KOTOPBINA, KOTJIa €My MOKa3aldH BBHICTABICHHOE B Xpame H300pakeHue
CIACIIMXCS OT KOpaOJIeKpyILIEHUsI IPUHECEHUEM 00€Ta U MpHU 3TOM J10OMBAIUCH OTBETA, IPU3HAET
JIM TeNepb OH MOTYIIECTBO OOTOB, CIIPOCKII B CBOIO O4epellb: «A Tle U300pakeHue TeX, KTO MOrud
1ocjie TOro, Kak npuHec o0er?» TakoBO OCHOBaHUE IMOYTHU BCEX CYEBEpPHIl - B acTpOJOrUH, B
CHOBHUJICHUSX, B MOBEPHAX, B MpeAcKa3aHuax u T.1. Jlroau, ycnaxnaromue cels 1moo0HOro poja
CyeTO#, 0TMEUarT TO COOBITHE, KOTOPOE HCIIOJIHUIIOCH, U 0€3 BHUMAaHHUS MPOXOJAT MHMO TOTO,
KOTOpOoe 0OMaHyJ0, XOTs MOcCieqHee ObIBaeT ropas3/o Yaie». DTH MapaHaydHble KOHLEHIUN He
IPUHSITHl HAYYHBIM COOOLIECTBOM, MOCKOJBKY C TOYKM 3PEHHS] HayKH OHU HE IMOMOJHSIOT Halle
3HAHUE O IEHCTBUTEIIBHOCTH.

EctecTBeHHO-Hay4HOE MO3HAHUE HEBO3MOXHO 0€3 HCIOJB30BaHUS COOTBETCTBYIOIUX
CPEACTB - CIIOCOOOB JIEHCTBHS W OPYAUN JJIsl OCYIIECTBICHUS KAaKOM-THMOO NesATeTbHOCTH. SI3bIK
HayKH SIBISIETCS  BAXHEHIIMM  cpedcmeom  u3yyeHusi npupoosi. OH  XapakTepusyercs
crenn(uyeckor JIEKCUKOM, 0c000H CTUIIMCTHKON, OMpPENeIEHHOCThIO MCIIOJIB3YEMbIX MOHATHH U
TEPMHHOB, CTPEMJICHHMEM K YETKOCTH U OJIHO3HAYHOCTH YTBEP)KJIEHUH, CTPOroi JOTMYHOCTHIO B
M3JI0’KEHUU BCETO MaTepualla, UCIOJIb30BAHUEM MATEMAaTHYECKUX METO/IOB.

[Iporpecc HayyHOr0 MO3HAHUSI CYIIECTBEHHO 3aBUCUT OT PAa3BUTHS UCIOIb3YEMbIX HAYKOM
CpEeICTB HAOMIOJCHUS U HKCIEPUMEHTANbHBIX YCTAaHOBOK. Tak, cO3/laHHE paJlOTENIeCKOIOB CTallo
PEBOJIIOLIMOHHBIM COOBITHEM B MocTHxkeHHH Kocmoca, nmpeBpaTHB aCTpPOHOMHIO BO BCEBOJIHOBYIO.
MuKpOoCKOI OTKPBLI YEJIOBEKY HOBBIE MUPBI, @ COBPEMEHHBIN 2JIEKTPOHHBII MUKPOCKOII ITO3BOJISIET
BUJETh Ja)K€ aTOMBbI, KOTOpbIE HECKOJIbKO JIeCATWIETUH HazaJ CUMUTAINCh MPUHIUIHAIBHO
HEHAO0JII0IaeMBIMH M CYIIECTBOBaHHE KOTOPBIX ellle B Hadaie XX B. BbI3bIBANIO cOMHeHHe. Pu3nka
AIIEMEHTApHBIX YacTHI[ HE MoOrjia Obl pa3BUBaThcs 0O€3 ClelUaIbHBIX YCTAaHOBOK, MOJIOOHBIX
CHUHXPO(a30TpOHAM.

Jlis mpoBeieHHsS SKCIEPUMEHTOB M HAOJMIOJEHHM CEeroJlHs AaKTHUBHO MCIIONb3YIOTCA
KOCMHUYECKHe KopaOiM, IMOJBOJAHBIE JIOJKH, PAa3IMYHOTO poOJia HAy4HbIE CTAaHIMM, CHEIHMAIbHO
OpraHM30BaHHbIE 3aMoBeAHUKU. HaydyHble uccienoBanus TpeOyoT NpUOOPOB U 3TATOHOB, KOTOPHIE
MO3BOJIAIOT 3aUKCUPOBATH T€ WJIM HHBIE CBOWCTBA PEATBHOCTH M JaTh UM KOJHMYECTBEHHYIO U
KAUeCTBEHHYIO OIIEHKY, 4TO TMpeArojaraeT Cco3JaHue CIEHUalbHBIX CPEICTB 00pabOTKH
pe3yabTaTOB HAOIIOJCHNS U SKCIIEPUMEHTA.

OpaHako OCHOBHBIM CPEICTBOM HayKH, B YaCTHOCTH €CTECTBO3HAHUS, OBLIIM U OCTAIOTCS €€
METOJIbl. B HaydHOM MO3HAHWUU WCTUHHBIM JIOJDKEH OBITh HE TOJBKO €ro KOHEYHBIH pe3ylbTaT
(cucTema Hay4YHBIX 3HAHW), HO ¥ BEAYIIHH K HEMY IyTh, T.€. Memoo [17]. EcrecTBo3HaHue u ero
OTpaciy UMEIOT HE TOJBKO CBOW MPEIMET, HO M CBOIO CHUCTEMY METOAOB, OOYCIOBIEHHBIX 3THM
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npenMeroM. [log mMeTomoM B caMOM HIMPOKOM CMEICIIE CIIOBA MOHUMAIOT IYTh HCCIEIOBAHUS.
Memoodonozuel umeHylom cucmemy ONpPeOENieHHbIX NPUHYUNOS, NPUEeMO8 U  Onepayul,
NPUMEHAEMbIX 8 MOl Ul UHOU cghepe OessmenvHocmu (B HayKe, MOJUTHKE, UCKYCCTBE H T.IL.), d
makoice yueHue ob 3moti cucmeme.

Memoo — cosoxkynHocmv npasu, npuemos, cnocobos8, HOpmM NO3HAHUA U Oelcmaus. Imo
ecms cucmema NpeOnUCaHull, NPUHYUNO8, MpPebO8aHUll, Komopvle OpueHmupyom cybvekma 6
peutenuy KOHKpemHoUl 3a0a4u, O0CMUNCEHUU pe3yibmama 6 0anHou cgepe desmenvrocmu. MeTon
OpraHHU3yeT MOUCK UCTHHBI, TO3BOJISIET S KOHOMUTH CHJIBI U BPEeMsl, ABUTaThCS K LIETH KpaT4allIum
nyreM. OCHO8Has QYHKyus Mmemooda - pecyiuposanue HNO3HABAMENbHOU U UHBIX 6U008
Odesmenvrocmu. Ilpu 3TOM He clenyeT HU HEAOOICHUBATh (MM BOBCE OTBEPraTh) poJib METO/a U
METOJIOJIOTUM B €CTECTBO3HAHHH, HU MPEYBEIMYUBATH, a0COTIOTU3UPOBATH 3HAYCHHE METOJa KaK
MPOCTOTO U JOCTYIHOT'O «MHCTPYMEHTA» HAyYHOTO OTKPBITHUS.

B ecTtecTBO3HaHMHM TIOCTOSIHHO TIPOMCXOJHUT B3aWUMOOOMEH METOJaMH U IPUEMaMH
uccinenoanus. Hampumep, Bo BTopoil monoBuHe XX B. MOJE3HBIM OKa3aJOCh MPUMEHEHHE
METOJIOB (PM3UKH M XUMHH K U3YYCHHUIO OMOJIOTHYECKMX CHUCTEM W CHCTEM, PacCMATPUBAEMBIX B
pamkax Hayk o 3emie. OJIHaKO CYITHOCTb U crenuUKy NOCAeIHUX (PU3UYECKUMU U XUMUUYECKUMU
METOJaMH yJIOBUTh HE ynaerca. [l 3TOro HyXHBI CBOM COOCTBEHHBIE - T'€OJIOTHYECKUE,
Ouosoruueckue, reorpaduyecKue u JIp. - METObI U IMPUEMbI HCCIIEIOBAHUSI.

MHoroo6pas3ue BHUIOB YEIIOBEYCCKOW JEATSIBHOCTH OOYCIOBIMBAET W MHOT0OOOpa3ue
METOJIOB. MeToAbl HayKH MOTyT OBbITh KJIacCU(PHUIMPOBAHBl IO TAaKUM OCHOBAHMSIM, Kak
COJIEpKaHUE MU3Y9aeMbIX O0OBEKTOB, POJIb U MECTO METOJOB B MPOIIECCE HAYYHOT'O MO3HAHUS U T.II.
B coBpemMeHHOI METO10/I0OTHH HAayKH Hanbosiee pacpocTpaHeHa MHOTOYPOBHEBas Kiaccuukaims
METO/IOB MO3HAHMS, COTJIACHO KOTOPOM BCE METOJbl HAyYHOTO MO3HAHUS 110 CTENEHU OOIIHOCTH U
chepe  nmelicTBUA  pasfensitoTcss  Ha  (uiocodckue,  oOlmeHay4YHBbIE, YaCTHOHAYYHBIE,
JTUCITUTUIMHAPHBIE METOJIBI, @ TAK)KE METOJIBI MEX TUCIUITHHAPHOTO MCCIIEOBAHUS.

Cpenu punocockinx METOMOB BBIACTSIOT JTUANIEKTHUECKUN U MeTadU3MUYECKUH, a TaKxKe
AQHATTUTUYECKUN, HUHTYUTHBUCTCKUM, (DEHOMEHOJOTHYECKUM, TEPMEHEBTHYECKUH H  JIp.
OOmeHayyHble MOAXOABI W METOJABl - CHCTEMHBIM M  CTPYKTYPHO-(YHKIIMOHATBHBIMH,
KHOCPHETUYECKUH, BEPOSITHOCTHBIN, MOJICTTUPOBaHUE, (hopMaTH3aIUs, CHHEPTETHUSCKAN TTOX0 1
Ip. - TOJYYMIIM IIMPOKOE pa3BUTHE B Hayke XX B., BBICTyNas B KayecTBE MPOMEXKYTOUHOM
METOJIONIOTUN MeXAy (rrocopckumu U QyHIaMEHTATHPHBIMUA MPUHITUIIAMHA CIICIIHATLHBIX HayK.
YacTHOHAy4YHBIE  METOABI - 3TO  COBOKYINHOCTH  CIOCOOOB, TNPHUHIUIIOB  MO3HAHWS,
HCCJICIOBATEIILCKUX TIPUEMOB | MPOIIETYP, TPUMEHSIEMbIX B TOW WM HHON OTPACIIH HAYKU: METOIBI
MEXaHWUKH, (PU3UKH, XUMUHU, OWonoruud W T.A. JucHUIUIMHapHBIE METOABl - CHCTeMa IMPHEMOB,
MPUMEHSEMBIX B TOW WJIM WHOW HAYYHOW NUCIMIUIMHE, BXOAIIEH B KaKyIO-HUOYIb OTPACIbh HAYKH
WJIM BO3HUKIIIEH HA CTHIKE HAYK.

MeTopl MEKIUCITUTUTMHAPHOTO WCCIEAOBAHUS - COBOKYITHOCTH PsJia CHHTETHYCCKHX,
BOZHUKIIIUX B pE3ylbTaTe COYETAHUS OJIIEMEHTOB pA3IUYHBIX YPOBHEH METOMOJIOTHH;, OHHU
HAaIleJICHBI TJIABHBIM 00pa30M Ha CTBIKM HAyYHBIX JTUCIUIUIMH. KpoMe Toro, B Hayke Ha pa3HBIX ee
YPOBHSIX IIUPOKO TPHUMEHSIOTCS TaKHe€ METOJbl U TPHEMbI, KaK HaON0JeHUEe, DKCIEPUMEHT,
CpaBHECHHE, aHAIM3 U CHHTE3, HHIYKITUS U JeAYKIHs, a0CTparupoBaHue, Uacaanu3alis, aHaJIoTHs 1
Ap.

Takum oOpa3oM, B HAy4YHOM TIO3HAHWUU (QYHKIIHMOHUPYET CJOXKHASA, JUHAMUYHAS,
[ENOCTHAs, CYOOpIWHUpPOBaHHAs CHCTEMa METOJIOB pa3HbIX ypoBHEH, cdep nmelcTBus,
HAIPABJIEHHOCTH W T.I., KOTOPBIE UCIOJIB3YIOTCS C yY4ETOM KOHKPETHBIX yCIIOBWH. [Ipm sToM st
COBPEMEHHOW HayKH Bce 0Oojee XapaKTepHbIM CTAHOBUTCS METOJOJIOTHYECKHUN TUTIOpaIu3M --
CTpEeMJICHHE MPHUMEHSTh CcaMble pPa3HOOOpa3Hble MPUHIMIBI M MPHEMbl HCCIEIOBAaHUS B HX
COUYCTAaHWH U B3aUMOJICHCTBUH.

PaccmMoTpuM OCHOBHBIE METONbI, HMCHOJb3yeMble B Hayke. /Juanekmuka - yueHue O
Haubonee o0OWUX 3AKOHAX pA38UMUs Npupoobl, 0Oujecmea U NO3HAHUA U OCHOBAHHLIL HA IMOM
VueHuu memoo mviuiieHus u oeticmeus. B uctopun pusiocopuu M3BECTHBI TPU OCHOBHBIE (POPMBI
TUAIICKTUKU: aHTUYHAs, HJeaIUCcTUYecKas (HeMelKas) ¥ MaTepuaaucTHuYecKas. BvIIBUTAIUCH
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pa3IMYHbIC TOJKOBAHUS MTUATCKTUKU: KAaK YUCHHsS] O BEYHOM CTAHOBJICHHH U M3MEHYUBOCTH OBITHS
(I'epakiinT); cKyccTBa AManora, JOCTHKEHUS UCTHHBI IIyTeM MpoTuBoOopcTBa MHeHHH (Cokpar);
METOa PpACUJICHEHUS M CBS3BIBAHUS TMOHATUH C LEJIbI0 IOCTUKEHUS CBEPXUYBCTBEHHOMH
(uneanbHOM) cymHoCcTH Beniel (ILnaton); yaenus o coBmaieHn# (€IUHCTBE) MTPOTUBOIIOI0KHOCTEH
(Huxonait Kysanckuii, J[x. BpyHo); cmocoba paspyiieHusT WITIO3HA YeIOBEYECKOro pasyma,
KOTOpBI, CTpPEeMsACh K IeIbHOMY U aOCOJIOTHOMY 3HAHUIO, HEMHUHYEMO 3alyThIBacTCs B
npotuBopeunsix (M. Kant); BceoOmiero wmerojga MOCTHXKEHUS MPOTUBOPEUHM (BHYTPEHHHUX
UMITYJIBCOB) pa3BUTUA ObITUsA, AyXxa U uctopuu (I".B.®. ['erens); yueHus u MeTo/1a, BbIIBUTAEMbIX B
Ka4ecTBE OCHOBBI IO3HAHUS ACUCTBUTEIBPHOCTH M €€ PEBONIIOUMOHHOro mnpeodpaszoBanus (K.
Mapkce, ®@. Durensc, B.U. Jlenun). JInanektudeckas Tpaaumnus B pycckoit pumocodum XIX-XX BB.
Hanuia BorulomeHue B ydeHusx B.C. ConoBbea, II.A. ®nopenckoro, C.H. Bbynrakosa, H.A.
bepnsesa wu JI. IllecroBa. B 3amagnoit d¢unocopun XX B. AHATEKTHKAa pPa3BUBAIACH
NPEUMYIIECTBEHHO - B pYCJI€ HEOTerelbsSHCTBA, HSK3UCTCHIMAIN3MA, PA3JIMYHBIX TEYECHUIH
penuruo3Hon pusocodumu.

Memacgpusuxa (0ykB, «mocie GpU3NKN») ynoTpedasieTcs B TPEX OCHOBHBIX 3HAYCHUX: 1)
KaK CHHOHUM (unocoduu; 2) Kak CHHOHUM 0c000# (huimocodCckoit HayKu - OHTOJIOTUH, T.€. YUCHUs
0 OBITUM KaK TaKOBOM, HE3aBUCHMO OT €T0 YaCTHBIX BUJOB M B OTBJICYCHHUU OT BOIIPOCOB JIOTUKU U
TEOpHH TO3HaHUA;, 3) uiocopckuii memoo NO3HAHUS, MbLULIEHUS, NPOMUBOCMOAUSULL
ouaneKmu4ecKomy mMemooy KaK coemy aHmunooy.

Camas xapakTepHas, CYLIECTBEHHas 4epTa MeTa(U3MKH KaKk MeToja - abCoNIoTH3aIus
TOT'O WJIM MHOTO 3JIEMEHTA 11eJI0T0, MOMEHTA JICATEIIbHOCTH B JIt000# ee popme. MeTtadusuka (kak u
JMUAJIEKTHKA) HUKOTa He Obljla 4YeM-TO pa3 U HaBCerja JaHHbIM, OHA W3MEHSJIACh, BBICTYIANa B
pa3nuuHbIX HcTopuueckux ¢opmax. Crnermuduka meradus3uku, XapakTepHoil s ¢unocodpun u
Hayku XVII-XIX BB., - B OTpuIlaHMM BceoOIlleH CBSI3M M Pa3BUTHUS SIBIEHUI. DTOT MeETO[
MBIIUICHUSI UMET OOBEKTUBHYIO OCHOBY CBOETO TOSIBICHUS — HEOOXOIUMOCTh HCCIIEIOBAHUS
MPEeIMETOB B UX HEM3MEHHOCTH, YCTOMYMBOCTH, BHE CBSI3M C JPYTUMH, YeM U 3aHMMAallach HaykKa
Toro BpemeHu. Mctopuuecku BTopas popma MeTaQu3uKu HEe OTBEPraeT BCEOOIIYIO CBA3b SBJICHHUIA,
UX pa3BUTHE, HO a0CONIOTU3UPYET KaKOi-TnOo oAuH acnekT. MeTaduznyeckuit crocod MbIILIEHUS
BITOJTHE TIPAaBOMEPEH U HEOOXOJMM Be3JIe, T He TPeOyeTCsl pacCMaTPUBATh MPEIMET B Pa3BUTUU U
BO BCEX €r0 B3aUMOCBSA3SIX.

Abcmpazuposanue - MbiCIeHHOe OmENeYeHue Om HecyujeCmeeHHblX CeolUcCms, cea3ell,
OMHOWEHULl NPeOMemos8 U 0OHOBPeMeHHOe 6bloelleHue, QUKCUPOsanue O0OHOU UTU HECKOIbKUX
uHmepecylowux ucciedoeamens CMOpoH dmux npeomemog. V3BECTHO HECKOJIBKO CIIOCOOOB
abctparupoBanusi. AOCTparupoBaHUE OTOXKJIECTBJICHHSI MPOMCXOAUT MOCPEACTBOM 0Opa3zoBaHUS
MOHATUI dYepe3 OObEAMHEHHWE WX B OCOOBIA Kiacc, T.€. MyTEM OTOXKIECTBICHHUS IPEIMETOB,
CBSI3aHHBIX OTHOIICHHSIMH THIAa paBeHCTBA. M3omupyromas abcTpakiusi - BBIAEICHUE CBOWCTB U
OTHOIIIEHW, HEPa3phIBHO CBS3aHHBIX C TpeIMETaMH, W OOO3HAYeHHWE WX OIpeIeIeHHBIMU
«MMEHaMU», 9TO MPHUIAET TAaKUM aOCTPAKIIMSAM CTaTyC CaMOCTOSITENBHBIX MPEIMETOB (HAIMpHUMep,
«Oenu3Hay, «yCTOWYUBOCTH» W T.1I.). AOCTpaKius KOHCTPYKTHBH3AIIMHA BEIET K OTBIICUYEHUIO OT
HEONPEAECTUMOCTH, «3BIOKOCTHY TPAHUII PEATHHBIX 00BEKTOB, «OTPYOJICHUIOY ACHCTBUTEIHLHOCTH U
MO3BOJISIET C(HOPMYTUPOBATH IO OTHOIICHHUIO K 3TON OTPyOJECHHOM JAEHCTBUTEIHPHOCTH HEKOTOPHIC
3aKOHBI, MOHATH €€ «B MEPBOM MPUOIIKEHUU», C TEM UYTOOBI JBUHYTHCS B MO3HAHHWH JAIbIIe U
rryoke.  AOCTpakids — aKTyalbHOM  OCCKOHEYHOCTH  HWCIOJIB3YeTCs  JUIsl  OTBJICUCHHS
HE3aBEPUICHHOCTHU Ipoliecca 00pa3oBaHusi OECKOHEYHOTO MHOXKECTBA, OT HEBO3MOXHOCTH 3a/1aTh
€r0 TIOJHBIM CIIICKOM BCEX JJIEMEHTOB; TAaKO€ MHOXKECTBO MPOCTO PAcCMATPUBACTCS KaK JIaHHOE,
KaK cyliecTBymomee. AOCTpakius MOTEHIHMATLHON OCYIIECTBUMOCTH MOJPAa3yMEBAECT OTBJICUCHHE
OT peaIbHBIX TpPaHUI] YEJIOBEYECKUX BO3MOXKHOCTEH, OOYCIOBIEHHBIX OIPAaHUYEHHOCTHIO
YeJI0BEYECKOM >KM3HM B IPOCTPAHCTBE M BO BpeMeHH. [lepexon Ha Oosiee BBICOKYIO CTYIEHb
abCTpakUMU MyTEeM BBISBJICHUS OOIIMX MPHU3HAKOB (CBOMCTB, OTHOIICHUN, TEHACHIIMH pa3BUTUS U
T.I.) UMEHYETCSI 0000weHuem 1 BIeUYeT 3a co00M MOSIBIICHHE HOBBIX HAYYHBIX MOHATHH, 3aKOHOB,
TEOPU.
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Ananu3z - Memoo no3HaHus, co0epIUHcanuem Komopozo A1Aemcs COBOKYNHOCHb NPUEMO8 U
3aKOHOMEPHOCMeEl pACUIeHeHUs NpeoMemos UCCIe008aHUs Ha cocmasHvle e2o dacmu. 1Ipsmol,
WIA SMIUPUYECKUHN, aHAJM3 MPUMEHSETCS Ha dTalre MOBEPXHOCTHOTO O3HAKOMIIEHHUS C OOBEKTOM
WCCJICOBAHMS U JAET BO3MOKHOCTb ITO3HATh SIBJICHUE, OJJHAKO HEJOCTATOUYEH Ul IPOHUKHOBEHUS
B CYLIHOCTbH SIBJICHUN. BO3BpaTHBIN, WM 2JIEMEHTAPHO-TEOPETUYECKUM, aHAIU3 IIPUMEHSETCS IJIs
HOCTH)KEHUS CYIIHOCTHU HCCIIEAYEeMOro OOBEeKTa, I03BOJIAA IO3HATh IMPUYMHHO-CIIEICTBEHHBIE
CBSA3M M 3aKOHOMEpPHOCTH. CTPYKTYypHO-T€HETHMYECKMH aHalau3 NPUMEHSAETCS i BBIBICHUS B
CJIIOKHOM SIBJICHUM TaKHX 3JIEMEHTOB, KOTOpBIE IPEACTABIAIOT CaMOE IJIABHOE B HHUX, HEKYIO
JIIEMEHTApHYI0 €IMHHUILY, OKa3bIBAIOIIYI0 pEIIAOIIEe BIUSHUE HA BCE OCTAIBHBIE CTOPOHBI
CYLIHOCTH 00BbeKTa. AHAJIN3y NPOTUBOINOCTABISACTCA CUHME3 — MemoO NO3HAHUS, COOEPAHCAHUEM
KOMOPO20 ABAAEMCS COBOKYNHOCMb NPUEMOE U 3AKOHOMEPHOCHEN COeOUHEHUs OMOENbHbIX Yacmell
npeomema 6 eouroe yenoe. BbIIEISIOT BUBI CUHTE3a, aHAJIOTMUHBIE BUJAM aHAIM3a, O KOTOPBIX
OBLIO CKa3aHO BBILLE.

I'oBOpst O cTeneHH YHUBEPCATBHOCTH METO/A0B U 00JIACTH UX MPUMEHEHHs, OTMETUM, YTO
CYyILIECTBYIOT:

¢ MeTo/bl MBILUIEHUS (TEOPETUUYECKHUE METO/IbI), COJIeprKalllue MpaBuia, Cleays KOTOPbIM
MO>KHO ITOJIyYUTh HAy4YHOE 3HAHHUE;

¢ MeToJlbl SMIUPUYECKOIO HCCIENI0BaHUs — IMpaBWila HAOIIOJEHUH, SKCIEPUMEHTOB U
T.J1.;

¢ MeTozbl, KOTOpbIE MCIOJB3YIOTCS KaK Ha SMIMPUYECKOM, TaK M Ha TEOPETHUYECKOM
YPOBHE HCCIIEJOBAHUS.

[Ipu BBIOOpE TOrO MJIM MHOTO METOJa UCCIEI0BaHMsI HEOOX0AUMO BBISCHUTH CTENEHb €ro
COOTBETCTBUS CICAYIOUIMM KPUTEPHUSM, CIIOKUBIIMMCS B Hayke: 3(PQPEKTHBHOCTb, MPOCTOTA MU
Ha/IeKHOCTb, HAYYHOCTb, JOMYCTUMOCTb, SKOHOMUYHOCTb U 0O€30MAaCHOCTb. IJTO IO3BOJIUT
ONTUMU3UPOBATH MPOIIECC TO3HAHUS U MOJIYYUTh JOCTOBEPHbIE 3HAHUS Han0oJiee IPOCTHIM ITyTEM.

Takum oOpazom, cpeacTBa M METOJbl, HCIOJIb3YeMble B pa3IMYHBIX OTPACIIAX
€CTECTBO3HAHUS, HE OJMHAKOBBI. J[Js KaXI0Ml OTpaciau XapaKTepHbl CBOM OCOOBIM $3BIK, CBOS
CHUCTEMA IMOHATHH, CBOS CTUJIMCTHMKAa M CTENEHb CTPOrocTH paccyxkaeHuid. Ho orpacin
€CTECTBO3HAHMS Pa3BUBAIOTCS HE U30JIMPOBAHHO APYT OT JPYyTra, MIOATOMY IPOUCXOIUT ITOCTOSTHHOE
B3alMOIIPOHUKHOBEHUE METOJOB U CPEICTB M DPA3BUTHUE KOHKPETHOM OTPACIM NMPOMCXOAUT HE
TOJIBKO 3@ CYET BbIpa0OTAHHBIX B HEW NPUEMOB, METOJOB U CPEACTB MO3HAHMS, HO U 3a CYET
IIOCTOSIHHOT'O 3aUMCTBOBAaHHMs, HO HE CIEAYET OKMIAaTh YHMBEPCAJIHM3ALMU METONOB U CPEICTB,
UCIIOJIb3YEMBIX B €CTECTBO3HAHMM. Pa3Hble OTpaciu €cTeCTBO3HaHUs 00J1ajal0T HECOMHEHHOMN
cneuu(ukoil M OCOOEHHOCTSIMH CBOMX MpPEIMETHBIX 0O0]acTeil, W, Kak CJIeICTBHE, pa3NyuHbIe
MO03HABATENIbHBIE 3a7jauu Oy1yT U B OyayllleM CTUMYJIUPOBATh MOSBICHHUE CTIELU(PUUECKUX CPEICTB
U METOJIOB.

Bomnpoc 2. CTpykTypa ¥ yPOBHU HAYYHOI'0 3HAHUSA

B camom mpocTtoM BuAE CTPYKTYpy HAy4dyHOrO 3HAHMS MOXHO IPEICTaBUTh B BUIC
ciemyromero psaa: ¢GakTHUYeCKUH MaTepuai; MepBOHAYaIbHBIE 0000IICHUS B TIOHATHSIX U JPYTHX
abCTpakIMAX; HAy4YHbIE MPEAIONOKEHHs (TUIIOTe3bl); 3aKOHBI, IPUHIIMITBI U TEOpuH; Ppuiocopckue
YCTaHOBKH; METObI, UACAIBI U HOPMBI HAYYHOTO TIO3HAHUS; COIIUOKYJIbTYPHBIE OCHOBAHUS; CTHIIb
MbllieHus. HayuyHoe 3HaHuE MOXHO CTPYKTYPHPOBATh U IO CTENEHH OOOOIIEHHOCTH MaTepuana.
Haubonee oOuryro cuctemMy HayyHBIX TEOpHUH Ha3bIBalOT HAay4yHOH KapTuHOW Mupa. Hayunas
KapmuHa Mupa - 5mo YelOCMHAs Ccucmema npeocmagienuti o6 obwux ceolicmeax u
3aKOHOMEPHOCMAX NPUPOObL, pe3yabmam 0000WeHUs U CUHME3d OCHOBHbIX HAYYHLIX NOHAMUL,
NPUHYUNOG, MEeMOO0I02UYeCKUX YCmanosoK. Pa3znuyaroT oOIIeHayyHYI0 KapTUHY MHpa, KapTUHBI
MHUpa HayK, ONM3KUX IO NpPEeAMETY HCCIEJOBAaHUs (HApUMeEp, €CTECTBEHHO-HAay4Has KapTHHA
MUpa), KAPTUHBI MUPA OTACNTBHBIX HAyK (pu3ndeckas, buonorndeckas, reorpaduyeckas u ap.) [17].

B cTpykType Hay4yHOU KapTHHBI MUpa BBIACISIOT MOHATUWHYIO M YyBCTBEHHO-00pa3HYIO
cocraBisirone. UyBCTBEHHO-0Opa3Has COCTAaBIAIOLIAs - 93TO COBOKYIHOCTb  HATJISIHBIX
IPEJCTaBICHUN O TEX WIN UHBIX O0BEKTAaX M UX CBOICTBAX, HAIpUMED IUIaHETApHAsl MOJIENb aToMa,
o0pa3 MeraranakTukd B BHJe pacumpsiomencs chepsl u ap. [lonstuiiHas cocraBisomas
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npefcraBieHa  puiaocopckuMHM  KaTeropusMu  (HampuMmep, — «MaTepus»,  «IBHXKECHUEY,
«IIPOCTPAHCTBOY», «BPEMS» W [Ip.) U NpUHUIUNAMHU (IPUHLMUII MaTEepHAIBLHOTO €AMHCTBA MHpA,
BCeoOIeil CBsI3M M B3aUMOOOYCJIOBIIGHHOCTH SIBICHHUH, NETEPMUHU3MA U JIp.), OOIICHAYYHBIMU
MNOHATUSIMM W 3aKOHaMH (HampuUMep, 3aKOH COXPAHEHWsS W TMPEBpAlleHUs HDHEPrHH), a TaKkKe
GyHIaMEHTAIbHBIMU ~ TIOHATHSIMH ~ OTACNIBHBIX HayK («IIojie», «BEIIeCTBO», «BceneHHasy,
«OMOJIOTUYECKUHN BUI, CITOMYJISALUS» U Ip.).

B HayuHyro KapTHHY MHUpa HEIENecoO0pa3HO BKIOYATh BCHO WMH(MOPMAINIO, JTOOBITYIO
HAyKOW O pa3IMYHbIX BELIECTBAaX, CBOMCTBAX PACTEHUN U KUBOTHBIX, IPUPOJAHBIX U CHHTETHUECKUX
MaTepuanax, TEXHOJOTHYEeCKHX IMpoIleccax, IMPOU3BOACTBCHHBIX JielaX, OuorpaguuecKux
cBefeHUsIX M T.1. Hayynas kapTuHa MHpa OTJIMYAeTCsl OT HAyYHOM TEOPUH COYETAaHUEM
a0CTPaKTHO-TEOPETUUYCCKUX 3HAHWM M HATJISIIHBIX MPEICTaBICHHUA, MOJEIbHBIX 00pa3oB. Ecmu
KapTUHa MHUpa OTpakaeT OOBEKT, OTBIEKAsAChb OT IMpolecca MOMy4YeHUs 3HAHHUS, TO TEOPHs
COJICP)KUT B cebe HE TOJBKO 3HAHHA 00 OOBEKTe, HO W JIOTUYECKHE CpPEICTBA IMPOBEPKU HX
UCTUHHOCTU. HayuHas kapTMHa MHpa HrpaeT IBPUCTUYECKYIO POJIb B MPOLECCE MOCTPOCHUS
Hay4HBIX TEOPUH.

Hayunas kapTuHa Mupa MOXeT ObITh IPEJICTaBICHA B BUJE CYMMBI YaCTHBIX KapTUH MHUpPa
(pusmueckoii, Onomornueckoi, reorpaguueckord M T.A.), KOTOPBIE B CBOIO OYEpEIb BKIFOYAIOT
COOTBETCTBYIOILIUE KOHYenyuu - OIpeleJeHHbIE CHOCOObl MOHMMAaHHUSA, TPAKTOBKH KaKOTO-IH00
npeaMeTa, sIBJIeHus, rpoiiecca. HayuHble KapTUHBI MUpa U KOHIIEIIIUN CKJIAJIBIBAIOTCS U3 HAYYHBIX
(bakToB, TUIOTE3, IPOOJIEM, MPUHIIUIIOB, 3aKOHOB, TECOPUH U T.1. Hayuuvie ¢hakmvl — 3TO (PaKThI,
YCTAaHOBJICHHBIC ITyTeM HAOJMIOJCHUS WM OKCIEpUMEHTOB. [unomesza - BHI 3HAHHA
MPEIOJIOKUTEIHHOTO XapaKTepa, HCTUHHOCTD WU JIOKHOCTh KOTOPOTO €Ille MPEACTOUT J0Ka3aTh.
Hayunas npobnrema — 0CO3HAHHBIE BONPOCHI, ISl OTBETA HA KOTOPbIE HEJOCTATOUYHO MMEIOLIUXCS
3HaHUl. HayyHovle npunyunsl - Hanboee o0IIre U BaxHbIe (DyH/IaMEHTAIbHbIE TIOJI0KEHHUS TEOPHH.
3axonvl Hayku — TEOPETUUYECKUE YTBEPIKICHUS, BHIPAXKAIOIINE CYIIECTBEHHBIC CBS3H SIBICHHI.
Hayunas meopus - cucTeMaTU3UpOBAaHHBIC 3HAHHUS B COBOKYITHOCTH, OOBSCHSIONINE MHO>KECTBO
(aKTOB M OIMKMCHIBAIOIINE MTOCPEICTBOM CUCTEMBI 3aKOHOB OIPEACIICHHBIN (hparMeHT peaaTbHOCTH.

Hayunoe 3HaHue BkIItOUaeT B ce0s JABa OCHOBHBIX B3aUMOCBSI3aHHBIX, HO Ka4eCTBEHHO
pa3IUYHBIX YPOBHA - OMIUPUYECKUMH U TeopeTHYecKuil. Kaxapli M3 HHUX BBIIOJHSIET
ompezieNieHHble (PYHKIIMM M pacroyiaraeT crnenupuueckuMu MetoaaMu uccienoBanus [11, 12, 15,
17].

OyHIAMEHTOM HayKd SBISIIOTCS TBEPAO YCTAHOBIIGHHBIE (DaKThI, TMOJyUYEHHBIE
OMIIUPUYECKUM, T.€. OIBITHBIM, IyT€M, HAMpUMEP COBOKYMHOCTh AMIIUPUYECKUX JIAHHBIX,
MOJTyUYEHHBIX B pE3yNbTaTe acCTPOHOMHUYECKUX HAONIOJIEHUHN 3a MepeMelleHUs MU HEeOECHBIX Tell.
DMIOUPUYECKUE 3HAHUS SBISIIOTCS PE3YIhTAaTOM HEMOCPEACTBEHHOTO KOHTAaKTa C PEAbHOCTHIO B
HAOIIO/IEHUU WK dKCIiepuMeHTe. Ha sMnmupuyeckoM ypoBHE MPOUCXOTUT HE TOJIBKO HAKOTUICHHE
(GakTOB, HO M WX TMEpPBUYHAS CHCTEMAaTH3alMsd M KIacCU(HKAIMA, YTO TIO3BOJISET BBISBISATH
OSMIUPUYECKUE 3aKOHBI U TPaBWJIa, KOTOPBIM MOAUYMHSIOTCA HaOmtonaembie siBieHus. Ha stom
YPOBHE HCCIEAYEeMBbId OOBEKT OTpakaeTCsl MPEUMYIIECTBEHHO B CBOMX BHEIIHHUX CBS3SIX H
MPOSIBICHUSX, B KOTOPBIX BHIPAXKAIOTCSI BHYTPEHHUE OTHOLIEHUSI.

Cpenu SMIUpHUYECKUX METOIOB BBIICISIOT HECKOJIBKO OCHOBHBIX

¢  wHaOmroleHWe -  IICJICHANPABICHHOE  BOCHOPUATHE  SBJICHHH  OOBEKTUBHOM
JIEMCTBUTEIIFHOCTH; HEOOXOIUMO, UYTOOBI HAONIOJEHHWE HE BHOCHJIO Kakue-THOO0 H3MEHEHHUS B
M3y4aeMyI0 PeallbHOCTb;

0 SKCTIEpUMEHT - HAONIOZCHUE 3a OOBEKTAMHU W SIBICHUSMH B CIEIHATBHO CO3JaHHBIX U
KOHTPOJMPYEMBIX YCIOBHSIX, KOT/Ia M3y4aeMblii OOBEKT CTAaBUTCS B OCOObBIE, CHElU(pUYECKHe U
BapbUpyeMbI€ YCIIOBUS, YTOOBI BBIIBUTH €r0 CYIIECTBEHHBIE XapaKTEPUCTUKU U BO3MOXKHOCTU UX
W3MEHEHUS TI0]1 BIMSHIEM BHEITHUX (DaKTOPOB;

0 u3MepeHUe - BBISBJICHHE KOJIMYECTBEHHBIX XapaKTEPHUCTUK HM3ydaeMoOW peanbHOCTH. B
pe3ylbTaTe U3MEpPEHHUs MPOUCXOINT CPpaBHEHHWE OOBEKTOB MO KAKMM-JIMOO CXOMHBIM CBOMCTBaM
WM CTOPOHAM;
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¢ ommcanue - ¢uKcalus CpPEACTBAMH ECTECTBEHHOT'O WM WCKYCCTBEHHOTO SI3bIKA
CBeJeHUI 00 00BbEKTax U SIBJICHUAX;

¢ cpaBHEHHE - OJTHOBPEMEHHOE BBISBJICHHE COOTHOIICHHS U OIEHKA OOIIUX YIS ABYX WITH
0osiee 0OBEKTOB CBOICTB HJIM IPU3HAKOB.

Wudopmanus, mnonydyeHHas B pe3yiabTare MNPUMEHEHHUS TaKOro pojaa TMpoLenyp,
MoJIBepraercsi craructuyeckoir obpadorke. [Ipu sToM wHcTOUHMKM HayyHOM HHOpManuu u
crocoObl ee aHanu3a W O0OOIIEHHs IETalbHO ONMCHIBAIOTCSA, YTO IIO3BOJIUT BIIOCIIEACTBUU
IIPOBEPUTH ITU PE3YJIBTATHI.

3aKOHOMEPHOCTH, MOJyYSHHbIE Ha SMIIUPUIECKOM YPOBHE, OOBIYHO MaJI0 YTO OOBSCHSIIOT.
bonee Toro, yaiie Bcero OHM HE OTKPBIBAIOT HAPABICHUN JAJIbHEMIIEr0 HAy4yHOTO IOUCKa, T.€.,
Kak TOBOpST, OHH MAJIOABPUCTHYHBL. [loATOMY Hax SMIMPUYECKHUM YPOBHEM HAYKHU
HAJCTPANBAETCSl TEOPETUUECKHUM YPOBEHB. be3 onpeneneHHol TeOpEeTHIECKON YCTAaHOBKH HE MOKET
HAYaThCsl DMIIMPHYECKOE HCClieoBaHue. TeopeTHuecKkuil ypoBeHb O0OECHeuMBaeT IEJI0CTHOE
BOCTIpUATHE ACHCTBUTEIHLHOCTH, B PaMKaX KOTOPOTrO MHOrooOpasHble (DakThl YKIIaIbIBAIOTCS B
HEKOTOpYI0 eAuHYI cucteMy. CyIIHOCTBIO TEOPETHYECKOIO IIO3HAHMS SBJSETCS HE TOJIBKO
OMKCaHUe U OOBSICHEHHE MHOTOO0Opa3HbIX (PAKTOB M 3aKOHOMEPHOCTEH, BBISIBICHHBIX B MpoOIlEcce
SMITUPUYECKUX HCCIEAOBAHUI B OINPEACIICHHONW MpeaMeTHON 00JacTH, Ha OCHOBE HEMHOTHX
3aKOHOB W MPHUHLUIIOB; OHA BBIPAXKAECTCS TAKXKE B CTPEMJICHUM YYEHBIX PACKPBITh T'APMOHUIO
MHPO3AaHUA.

Teopernueckuil ypoBeHb MOAPA3yMEBAET HCIOIb30BAHUE TaKUX Memo008 NO3HAHUS, KaK
dopManuzanus, Korga IPOUCXOIUT IOCTPOEHUE aOCTPAaKTHBIX MOAENEH, PacKpbIBAIOIINX
CYIIHOCTh HM3Yy4aeMbIX MPOLECCOB JIEUCTBUTEIBHOCTH; AKCHOMATHU3alUs, C MOMOIIBI KOTOPOU
CTPOSIT TEOPUHU HA OCHOBE AKCHOM - YTBEP)KJICHHUH, NOKA3aTEIbCTBA MCTUHHOCTH KOTOPBIX HE
TpeOyeTcs; TUMOTETUKO-ACAyKTUBHBIM METOA, B paMKaX KOTOPOTO CO3/al0TCA  CHUCTEMBI
JNEYyKTUBHO CBSI3aHHBIX MEXKAY COOOM TUIOTE3, M3 KOTOPBIX BBIBOJSTCS YTBEPKACHHUS 00
IMIOUPUYECKUX (PaKTax.

K uucny ocrnosnvix komnonenmog TeOpeTUUECKOr0 YpOBHS 3HAHUS OTHOCSTCS MpodiieMa,
runoresa u Teopus. [Ipobnema - popma 3HaHUA, cOAepKAHHEM KOTOPOTO SBJISETCS TO, YTO €Ille He
IIO3HAHO, HO 4YTO HYKHO IIO3HATh, T.€. 9TO 3HAHWE O HE3HAHWM, BOIPOC, BO3HHUKIIMK B XOJE
MO3HAHUS U TPeOYIOMIM 0TBeTa; MpobiemMa BKIIIOYAET JBa OCHOBHBIX dTama JBUKEHUS MO3HAHUSA -
MIOCTaHOBKY M peuieHue. ['unoresa - 3To 3HaHue B popMe MPEanooKeHus, chOpMyINPOBAHHOTO
Ha OCHOBE psAna ¢GakToB. ['MMmoTeTHyeckoe 3HAHWE HOCHUT BEPOSITHOCTHBIA, a HE OCTOBEPHBIN
XapakTtep u TpeOyeT mpoBepku, 000cHOBaHUs. B pe3ynbTare qoKa3zaTenbcTBa OHU U3 BBIBUHYTHIX
TUIIOTE3 CTAaHOBATCS TEOPUEH, IAPYrue BHUIOU3ZMEHSIOTCS, YTOUYHSAIOTCA M KOHKPETU3UPYIOTCH,
TPEThU OTOPACHIBAIOTCS KakK 3a0JIyKJICHHs, €CIM TpOoBEpKa IaeT OTPUIIATENIbHBINA pE3yNbTar.
Pemaromieil mpoBepkol HMCTUHHOCTH THIIOTE3bI SIBISIETCS IMPaKTUKa BO BCeX CBouxX ¢opMmax, a
BCIIOMOTaTeNIbHYIO POJIb UTPAET JIOTUYECKUH (TEOpPETUYECKUI) KPUTEPHUM HCTHUHBI.

HaubGonee pa3BuToii (Qopmoii HAy4HOTO 3HAHMS SBISETCS TEOPHs- 3HAHUE, AArolee
LEJIOCTHOE OTOOpaKeHHE 3aKOHOMEPHBIX M CYIIECTBEHHBIX CBS3€Hl B OMNpEeNeNeHHON o06iacTu
JNENCTBUTENLHOCTU. Teopusi cTpoUuTcs A 1enieil 00bsICHEeHUsI 00BEKTUBHON peanbHOCTH. | maBHas
3aJaya TEOpUM 3aKJII0YaeTcss B TOM, YTOOBI ONHUCaTh, CHUCTEMAaTHU3UPOBAaTh U OOBSCHUTH BCE
MHOKECTBO JAHHBIX SMIMPUYECKOro ypoBHA. IIpu sToM ciienyer umers B BUAY, YTO TEOPUS
ONKCHIBAET HEMOCPEICTBEHHO HE OKPYXKAIOIIYI0 JeHCTBUTENBHOCTb, a HJI€albHbIE OOBEKTHI,
KOTOpBIE B OTIUYHE OT PEAbHBIX XapaKTepU3YIOTCS He OECKOHEYHBIM, a BIIOJIHE OMpPEISICHHBIM
KOJINYECTBOM CBOMCTB. Tak, MEXaHHUKaA OMHUCHIBAET HE pPeajbHbIC MPOILECCHl, C KOTOPBIMUA YEIIOBEK
UMEET JIeJI0 B JEHCTBUTENBHOCTH, a MPOIECCHI, OTHOCSIINUECS K UICAIBHBIM 00bhEKTaM, HallpuMep
MaTepuaibHbIM TOYKaM, KOTOpbIE OMMCHIBAIOTCA OYEHb HEOOJBIIMM KOJIMYECTBOM CBOICTB, a
MMEHHO MacCOM U BO3MOXHOCTBIO HAXOAUTHCS B IPOCTPAHCTBE U BO BPEMEHH.

[TomuMoO wHaeanbHBIX OOBEKTOB B TEOPHM 33Jal0TCSI B3aMMOOTHOIIEHHUS MEXKIY HUMHU,
KOTOpBIC OMUCHIBAIOTCS 3akoHAMU. KpoMe TOro, w3 MEPBUYHBIX HJCANBHBIX OOBEKTOB MOYKHO
KOHCTPYHpPOBaTh MPOU3BOAHBIE OOBEKTH. B wuTOre Tteopus, KOTOpas OIKCHIBAET CBOMCTBA
UJCABHBIX OOBEKTOB, B3aUMOOTHOIICHUS MEXIY HHMH, a TaKXe CBONCTBAa KOHCTPYKIIWH,
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00pa30BaHHBIX W3 TEPBHYHBIX HJCATBHBIX OOBEKTOB, CIIOCOOHA OMUCATh BCE TO MHOTOOOpa3ue
JTAHHBIX, KOTOpbIC MOJY4YeHbl Ha SMIIMPUYECKOM YpOBHE. [l 3TOro Ha OCHOBE MCXOJHBIX
U/ICTbHBIX OOBEKTOB CTPOUTCS TEOPETUYECKAs MOJENb KOHKPETHOTO SIBJICHUS M MPEIIoIaraercs,
YTO 3Ta MOJEIb B CYIIECTBEHHBIX CBOMX CTOPOHAX, B OINpPEIEICHHBIX OTHOIICHHUSIX COOTBETCTBYET
TOMY, YTO €CTb B J€MICTBUTEIBHOCTH.

Teopernueckuif ypoBeHb 3HaHUA OOBIYHO pACUWICHAETCS Ha JBE COCTABISIONINE -
dbyHaaMeHTanbHbIE TEOPUH M TEOPHH, KOTOPBIE OMHCHIBAIOT KOHKPETHYIO 00JacTh pealbHOCTH,
0a3upysach Ha ATUX (PYHIAMEHTAIBHBIX TEOPUsIX. Tak, MEXaHUKA OINKCHIBACT MaTepUaIbHble TOUKU
Y B3aMMOOTHOILIEHUSI MEKy HUMH, a HA OCHOBE €€ IIPUHIIUIIOB CTPOSITCS Pa3IMUHble KOHKPETHbBIE
TEOpHUH, OMHUCHIBAIOIINE T€ WU HHbIE 00JIacTU peanbHOCTU. Hampumep, as onucaHusi NOBeICHUS
HEOECHBIX TEJl CTPOUTCS HeOEeCHas MEXaHUKa B IIPEANO0JI0KEeHNH, YTO COJHIIE - HEHTPAIbHOE TENIO,
oOnanaromiee OOJNBIION MaccoW, a IUIAaHEThl - MaTepHalibHble TOYKH, JABIXKYIIMECS BOKPYT
LEHTPAJIbHOTO TEJNa 10 3aKOHAM MEXaHUKHU U 3aKOHY BCEMUPHOI'O TATOTEHUS.

Ponp Teopun B Hayke, B YaCTHOCTH B €CTECTBO3HAHUU, OMPEIENAETCS TEeM, YTO 37eCh
00BEKT YMCTBEHHO KOHTPOJHMPYETCS, [IO3TOMY, BOOOILE I'OBOps, TEOPETUUECKUI OOBEKT MOKHO
omHcaTth Kak YroJHO AETAaNbHO M TMOJYYUTh B MPHUHIMIE KaK YroJHO AalieKue CIECACTBUS W3
TEOPETUYECKHUX TpejacTaBieHuil. Ecnu ucxomupie aOCTpakiuu BepHBI, MOXKHO OBITH yYBEPEHHBIM,
4TO U CJEJCTBUS U3 HUX OyayT BepHbl. CUiia TEOPUH COCTOUT B TOM, YTO OHA MOXKET Pa3BUBATHCS
0e3 IpsIMOro KOHTAaKTa C JIEHCTBUTEIIBHOCTbIO, HO IPU YCIOBUHM, YTO HCXOJHBIE IPUHIIMIIBI
COOTHOCATCS C IEUCTBUTEIHHOCTHIO.

Hayunas Teopus — 3TO pa3BUBAIOLIASCS CHUCTEMa 3HAHMS (BKJIIOYAIOIIAs M AJIEMEHTHI
30Ty /IeHUs ), KOTOPasi UMEET CII0XKHYIO CTPYKTYPY:

¢ HMCXOIHBIE OCHOBaHUS (TMEpBHYHBIC (h)YHIAMEHTAIBHBIC MOHSTHS, TMPUHIIHUIIBI, 3aKOHBI,
MOCTYJIaThl, AKCUOMBI U T.I1.);

¢ uaeanu3upOBaHHBIN OOBEKT AAHHOM TEOpUU - aOCTpaKTHAs MOJEIb CYLIECTBEHHBIX
CBOWCTB M CBA3EH U3y4aeMbIX IIPEIMETOB (HapuMep, UJealbHbIN Ta3);

0 J5orMka TeopuM, HAalleJIeHHas Ha IMPOSCHEHHWE CTPYKTYpbl M pa3BUTHE 3HAHUS,
coJiep Kalliasi onpezeseHHbIe TpaBuiia BBIBOJIA M CIIOCOOBI JOKAa3aTeIbCTBA;

Q0 COBOKYIHOCTb 3aKOHOB M YTBEP)KICHHH, BBIBEJICHHBIX W3 OCHOBHBIX IOJOKEHUI
TEOpUU;

O ¢punocohcko-MeTO0IOTUUECKIE YCTAHOBKHU U [IEHHOCTHBIE (DAKTOPHI.

JIro0ast Teopus BBINOJHAET OOJIbIIOE KONMUYECTBO @hyHkyuil. Ha3oBeM OCHOBHBIE U3 HHX.
Cunrernueckass (QyHKUUS OOBEIUHSAET OTAEIbHbIE HAYYHbIE 3HAHUS B E€IUHYIO CHCTEMY.
OObsicHuTenbHasT (QYHKIMS BBISBISET MPUYMHHBIE W HHBIE CBSI3U KOHKPETHOTO SIBJICHHSI, €ro
CYILIIECTBEHHBIE XapaKTEPUCTUKH, 3aKOHBI €r0 MPOMCXOXKJIEHUS U pa3BUTHSA. MeTogomorndeckas
(GyHKLMS OTBeuaeT 3a pa3paboTKy Ha 0aze TEOpUH Pa3HOOOPA3HBIX METOJIOB, CIOCOOOB U MPHEMOB
UCCIIeIOBATENbCKON nesTenbHOCTH. [lpenckasarenbHas (QyHKUMs, Wik (QYHKIOUS [PEABUICHUSA,
bopMynupyeT IpeACTaBICHUs O HEU3BECTHBIX paHee (PaKkTax, 00bEeKTaX U X CBOMCTBAX WIIU O TEX,
0 CYUIECTBOBAHMM KOTOPBIX U3BECTHO, HO OHU IOKa elle He BbIsABIEHbI. [IpakTuyeckas GyHKUusA
3aKJII0YAeTCs B CTPEMJICHMHM TEOPUM ObITh BOIUIOLIEHHOM B MPAKTHUKY, CTaThb HWHCTPYMEHTOM
W3MEHEHHUS JeCTBUTEIHbHOCTH.

Teopuu u3nararTcs pa3TUUYHBIMUA CIIOCOOAMMU:

¢ akcmomaTHyecKoe IOCTPOCHHE TEOpUid, KOrjJa HaydyHas TEeOpHsl CTPOUTCS B BUJE
CHUCTEMBl aKCcHOM (IIOCTYNATOB) M TpPaBWJI BbIBOJA (AKCHOMATUKH), TO3BOJIIONUX IyTEM
JIOTUYECKHUX BBIBOJIOB MOJIy4YaTh YTBEPKIEHUS (TEOPEMBbI) JaHHON TEOPUH;

¢ reHeTHyeckoe MOCTPOCHHE, KOTJa MPEAMET BBOAUTCS MOCTEINEHHO M IMOCIEI0BaTEIbHO
packpbIBaeTCs OT MPOCTEHIINX /10 Bce Oosiee 1 0oJiee CII0KHBIX aCIIEKTOB.

Teopun BO3ZHMKAIOT BO B3aUMOACHCTBUM TEOPETHUYECKOIO W AMIIMPHUYECKOTO YpOBHEH
MO3HAHUS PEaJbHOCTH HAa OCHOBE, HalmpHUMeEp, MPOIEeNyp MOAEIUPOBAHUS PEATbHBIX IMPOIIECCOB,
KorjJa Ha 0a3e aHajan3a MOCTPOCHHBIX MOJIeNCi BBIBOASATCS MPOBEPSEMbIE IMITUPHUUECKHU CIICACTBUS,
U MBICIIEHHBIX 3KCIIEPUMEHTOB, B KOTOPBIX TEOPETHUK «IIPOrOHSET» BO3MOXKHBIE BapHAHTHI
MOBEJICHUS UCATHM3UPOBAHHBIX O0BEKTOB. Pa3BUTHEM 3TOTO METOJa TEOPETUUECKOTO MBIIUICHUS,
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KOTOpbIM BIepBble npuMmeHwn [. [amwiel, sABiIgeTCS MaTeMaTU4ECKUN HKCIIEPUMEHT, KOIAa
BO3MO>KHBIE IOCJIEICTBUS BAPbUPOBAHNUS YCIOBUI B MATEMAaTUYECKOW MOJEIIN IPOCYUTHIBAIOTCS Ha
COBPEMEHHBIX KOMIIBIOTEPAX.

Ocob60 creayer NMOAYEPKHYTh, YTO TPAHUIA MEXAY SMIUPUYECKMM U TEOPETUUYECKUM
YPOBHSIMHU YCJIOBHA U IOJIBUJKHA: TEOPETHUUECKUN YPOBEHb ONUPAETCS HA JAHHBIE SMIIUPUYECKOI O
YPOBHSI, a OHMIMPHUYECKOE 3HAHHWE HE CBOOOAHO OT TEOPETUYECKUX IPEACTaBICHUH, OHO
00s3aTeNIbHO  IOTPYXKEHO B  OINpPENEICHHBI TeopeTHdYeckuil KoHTekcT. Hampumep, Ha
9KCHEPUMEHTAIBHOHN (oTorpaduu, clieJaHHOW B MAarHUTHOM I10JI€, MOSIBUJIMCH CIIUPAJIbHbBIC JIMHHM.
W3 teopun M3BECTHO, YTO B MArHUTHOM IIOJIE 3apsDKEHHBIE YacTHULbl ABMXKYTCS IO CIHpalIH,
IIPUYEM IEKTPOHBI - B OJHY CTOPOHY, & IO3UTPOHBI - B IPYT'YIO, TIO3TOMY J€JIa€TCs BBIBOJ, YTO Ha
dororpagun - cuen ABMXKYINErocs OJEKTPOHA WIM MO3UTpPOoHA. Ecinu  TeopeTHueckux
IPECTaBICHUN B UCCIIeAyeMOM 001aCTH HET, 3TU TPAEKTOPUU HUUYEro He CKaxyT. Takum oOpas3oM,
HE clieflyeT abCONIIOTH3HPOBaTh OJUH YPOBEHb B yIIepO ApPYyromy, CBOAS BCe HaydHOE 3HAHHUE B
LIEJIOM K SMIIMPUYECKOMY €r0 YPOBHIO JMOO UTHOPUPYS SMIIUPUUYECKHE JaHHBIE.

Korma gys  ajnexkBaTHOro omnMcaHus HEKOTOpOM oOjacTu 3HaHMSI HEIOCTATOYHO
SMIMPUYECKOTO U TEOPETHUECKOTO YpPOBHEH, BBIAEISAIOT YpOBEHb (MIOCOPCKUX MPEANOCHIIOK,
coJiepKaluil oOlue MpencTaBiIeHus] O JAEHMCTBUTENBLHOCTH M Ipouecce no3HaHus. CyliecTByeT
HEMAJIO €CTECTBEHHO-HAyYHBIX TEOpUHM, KOTOpPHIE HE BBI3BIBAIOT CIIOPOB IO TIOBOAY MX
¢mocockux OCHOBAHWH, TOCKOJIBKY OHM OJHM3KM K OOIIEHPUHSATHIM U MO3TOMY HE BBICTYMAIOT
IPEIMETOM CIELHAIbHOIO0 aHalu3a, a BOCHPUHUMAIOTCA KaK HEYTO caMo CO0OH pasymerolieecs.
OpnHako 3TO ciryyaeTcst Jajneko He Bceraa. Tak, punocodckue TUCKyccuu 10 HACTOSIIEr0 BPEMEHH
BeAyTCsl MO IpobsieMaM HMHTEpIpeTaluyd MaTeMaTHYecKoro armapara B KBAaHTOBOW MEXaHUKE,
OTHOCHUTEJIHO PA3JIMYHbIX aCIIEKTOB YUEHHS 00 3BOJIOLMY KUBON IPUPOJIBI U T.1II.

Meton wuccinenoBaHHA WM COYETAaHUE METOAOB B KaKIOM KOHKPETHOM Ciydae
BbIOMpaeTcss MHAUBUAYalbHO. OQHAKO CYIIECTBYIOT JIBa T€HEpAIbHBIX MYTH [O3HAHUS, KOTOPbIE
6butn copmynupoBansl eme B XVII B. [15].

B ocnoBe npemyioxkeHHoro @®. B3KOHOM SMIUPHUYECKOTO, WJIM HMHAYKTHBHOIO, METOJA
JEKUT UHAYKLIUS — CHOCO0 pacCyXJIeHHs, IpU KOTOpPOM OOIIMH BBIBOJ JEJAETCs Ha OCHOBE
000011IeH!s] YaCTHBIX TOCBUIOK. B sMmmupuyeckoid mporpamme 3ajoXkeHa HIes O TOM, 4YTO
NPaKTUYECKOE 3HAHHWE O MUPE MOKHO MOJYYHUTh TOJBKO U3 OIBITA, T.€. HA OCHOBE HAOIIOJCHUN U
skcniepuMmenTa. [lo mpicnu BakoHa, ABMKEHHME OT YacTHBIX ClydyaeB KO Bce 0Oosee IHPOKUM
0000IIEHUAM SIBJIAETCS] €JUHCTBEHHO BO3MOXHBIM ITyT€M MO3HAHUS IPUPOJIBI.

PanyonamucTuyeckyo nmporpaMMy HaydHOro uccienoanus npemioxun P. Jlexapr. Ilo
€ro IpEACTaBICHUSAM, OCHOBY HCCIEJOBaHMUS JOJDKHBI COCTABIIATH MHTYULUS W JIEOYKIMS:
UHTYWLUS TO3BOJISIET BBIIEIUTh B PEAIBHOCTH MPOCThIE U CaMOOYEBHUIHBIE HCTHHBI, a Ha
OCHOBAHMHU JIEAYKIUH (IBUKEHUS MO3HAHHUS OT OOILIEro K YaCTHOMY) U3 NMPOCTBIX UCTHH MOXKHO
BBIBECTH JIOCTATOYHO CJIO’KHbIE 3HAHUSI.

WHaykTUBHAs MOJieNIb HAYYHOTO IO3HaHHMs ObUIa o4yeHb mnomyisipHa. Kaxkercs BmosHe
MOHATHBIM, YTO Hay4yHOE MO3HAHUE JEHCTBUTENBHOCTH OCYILECTBISETCS TOJBKO TOTJa, KOrjaa
UMEeTCs BO3MOXKHOCTh €€ HalJroaTh, KCIEPUMEHTHPOBATh C HEW; Takoe MpeiCTaBlIEHHE O
HAayYHOM IIO3HAHUHM COOTBETCTBYET Ja)k€ COBPEMEHHOMY 3/ApaBoMy cMbicay. OnHaKo MTpPOTHB
YHHUBEPCAJIBbHOCTH HWHAYKTHUBHBIX OOOOIIEHUI BBIIBUTAETCS PsjA CYLIECTBEHHBIX 0BOJOB. Bo-
NEPBBIX, UHAYKIUS HE MOXKET MPUBOJIUTH K YHUBEPCAIBHBIM CYKIEHHUSIM, B KOTOPBIX BBIPAXKarOTCs
3aKOHOMEPHOCTH; KOHEYHO, B OIBIT€ MOXHO 3a()MKCHPOBATh KaKylO-TO MOBTOPSIEMOCTb, OJHAKO
OHa He 0053aTeNbHO COXPAHUTCH 3a MPeJIeIaMU HEMOCPEICTBEHHO HA0II01aeMOro.

Bo-BTOophIX,  JIOOBIE  AMIMPUYECKHWE  HCCIEAOBAHUS  IPEINOJaraloT  Halu4yue
TEOPETUYECKUX YCTAHOBOK, 0€3 KOTOpPBIX OHM HPOCTO HEOCYILECTBUMBI. Jlenmo B TOM, 4TO
HEBO3MOXKHO OCYIIIECTBUTH U JaXKe MPUAYMATh TAaKOH OMBIT, KOTOPBIA HE ONpeaessuics Obl KaKMMH-
TO TEOPETUYECKUMH IPEACTABICHUAMU. be3 TeOopeTMuecKol YCTaHOBKM HE MOXET BO3HHKHYTh
Jake Haest SKCIepuMeHTa. B ucTopuM Hayku H3BECTHBI (DyHIAMEHTAIbHbBIE TEOPETHUECKUE
pe3yibTaThl, KOTOPbIE OBUIM IMOJYyYeHbl 0€3 HEMOCPEACTBEHHOI0 OOpalleHHsl K SMIMPHUYECKOMY
marepuany. Hampumep, He CyIIECTBOBAJIO HHUKAKHX OCOOBIX (PaKTOB, KOTOpbIE MOIJIM OBl
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MOCITYKUTh A. DWHINTEHHY NS CcO3MaHusi OOIIed TEOPUH OTHOCUTENBHOCTH, a CIelHaTbHas
TEOpHsl OTHOCUTENILHOCTH OblJIa CO3/1aHa IIPU PACCMOTPEHUU TEOPETUUECKON POOIIeMbl, CBSI3aHHON
C HCTOJIKOBAaHMEM MPUPOJABl MPOCTPAHCTBA-BPEMEHM U MeECTa MPOCTPAHCTBEHHO-BPEMEHHBIX
MIPEACTABICHHUN B CTPYKTYp€E HAYYHOTO 3HAHUS.

[IpoTHB panMoOHATUCTUYECKON MOJAEIIA HAYYHOTO TTO3HAHUS TAKXKE UMEIOTCS BO3PAXKECHUSI.
KoHeuHO, B COBpPEMEHHOM TEOPETHUYECKOM MBIIIJICHUM OTPOMHA pPOJb ACAYKIMH M HHTYWULIHH.
OpnHako ATH MPHUHIMITEI Jajieko He oueBUAHBL. Tak, H. JloOadeBckuii, 3aMEHUB MATBHIA MOCTYyJIaT
EBknnza, cormacHO KOTOPOMY 4Yepe3 TOUKY, JIEKAU[yl0 BHE JAHHOW MPSMOM MOYKHO IPOBECTH
NPSIMYIO, TApAJUICIbHYIO JAHHOM, U MPUTOM TOJIBKO OJIHY, IIOCTPOMII HEEBKIIUOBY FT€OMETPHUIO, T]IE
yepe3 TOUKY, JIEKAIyl0 BHE JAHHOM MPAMON, MOKHO IPOBECTH IO KpallHEH Mepe JIBE MpsIMBIE,
napajulesibHble JaHHOW. Takoe yTBEpP)KICHUE HUKAK HENb3sl Ha3BaTh OYEBHUJHBIM. 1O K€ MOYKHO
CKa3aTb OO0 OCHOBAaHHSAX KBAHTOBOM MEXaHUKH, O TEOPUU OTHOCUTEILHOCTH, COBPEMEHHOMN
KOCMOJIOTHYECKOM Teopuu bomnbiioro B3peiBa.

Kpome Toro, u uHAYKTUBHAs, U I€IyKTUBHAS MPOrpPaMMbl UCCIIEIOBAHUI MPEAIONararor,
YTO B HAyKE€ HE MOXET COJEpPXKAThCA BEpOATHOCTHOE 3HaHue. OJHAKO pa3BUTHE HAYKU
MPOJEMOHCTPUPOBAIO  3(PPEKTUBHOCTH  UCIHOIB30BAHUS  BEPOSTHOCTHBIX  MPEACTABICHUMN
MPaKTUYECKH BO BCEX 00acTsX Hayku. VX 3HAUMMOCTh HACTOJIBKO BENMKa, YTO WHOTA JaXKe
TOBOPST O BEPOSTHOCTHOM kapTuHe Mupa. OOpa3laMu Takoro poja TeOpHil SBISIOTCS KBaHTOBas
MEXaHHKa, TCHETHKA, TEOPHs IBOJIOINN, TCOPHs HH(POpMAIIHH.

Takum  oOpa3om, HaydyHOe HCCIEAOBaHHWE - JTO  CJIOXKHOE COYeTaHHE W
B3aUMOTIEPEIUIETEHUE MHAYKTUBHOTO U JEAYKTUBHOTO METOJOB C BKJIIIOYCHHEM B KOHKPETHBIC
MPOrPaMMBbI T€X WM MHBIX BEPOSITHOCTHBIX CYXKICHUN O HAOJII01aeMBbIX SBJICHHSIX.

3aTpoHeM emie OAHY mpoOiemMy - TMpoOJieMy MNPUHIMIHAIBHOW HEBO3MOXHOCTH
MOCTPOCHUS HEKOM €IMHOM Teopuu, KOTopas oxBaThiBaja Obl (yHIaMEHTAIbHbIE MPUHITUIBI BCEit
MpEeAMETHOM 00JIACTH €CTECTBO3HAHUS W Ha 0a3e KOTOpOW BCE OCTaJbHBIE TEOPHH ATOM 00sIacTu
BBICTYNAJIM Kak 4acTHble ciaydau [15]. TakumMu cTpemieHUsIMH OTMEYEHA UCTOPHUS MPAKTUUYECKU
Bcex obOmacredt Hayku. Tak, mo koHma XIX B. Bce (u3MKU ObLIM YOEXKIEHBI, YTO E€IUHOMN
buznyeckoil Teopueil MOXKET CIYKUTh MEXaHWKa, HO TMOTOM BBIICHHIIOCH, YTO 3TO HEBO3MOKHO.
[lozmHee B KauecTBE €IWHOM TEOPHUM TOMBITAINCH HCIOJB30BATh JJIEKTPOJUHAMHUKY, OIHAKO
BBISICHHIIOCh, YTO CYIIECTBYIOUIME BHUIBl B3aUMOJICHCTBUN - DIEKTPOMAarHUTHBIE, clladble U
CUJIbHBIC, TPABUTAIMOHHBIC - TPYJIHO OOBEAMHUTH B OJTHOW TEOPUH.

[lonbITKM co3AaHUSl €IMHOM TEOPUU OCHOBBIBAIOTCS HAa TOM, 4YTO YHHUBEPCAJIbHbBIE
MPUHIUIIBI, KPUTEPUU HAYYHOCTH OTIETSIOT HAyKy OT JPYrux cdep UYeIOBEUYECKON KYJIbTYPHI,
JESTENIbHOCTH U TEM CaMbIM OOBEIUHSIOT pa3uvHble 00JacTH 3HaHUA. Ho B TO e Bpems Kakiaas
U3 HUX o0Onajaer cBoeil crneun(ukol, pa3beIUHSIONEH HMX B Tpelesnax HayKd, U OOBEKTHI,
ONUCBHIBAEMBIE B Pa3HbIX HayKaxX, 3HAYUTEIBHO OTIMYAIOTCS APYr oT Jpyra. COMHHUTENBHO, 4YTO
bu3nvecKue, XUMHUYECKUEe, OMOIoTHYecKrne, reorpaduueckue, reoJIOTHYeCKue U JAPYTrHe sIBJICHUS
MOTYT ONKCHIBATHCS HA OCHOBAHUM OJJHUX M T€X 7K€ MPUHIIUIIOB.

Hayunas Teopus - 5T0 cuctema aOCTpakIuii, TPH TMOMOIIHA KOTOPBIX PaCKpHIBACTCSA
cyOOpauHAIMs CBOWCTB JACHCTBUTEIBHOCTH, T.€. TEOPHUS JaeT KaKOH-TO cpe3 NEeHCTBUTEIBHOCTH.
Onnako HM OJHA cUCTeMa aOCTpaKIMii HE MOXKET OXBaTUTh BCe OOTraTCTBO JCHCTBUTEIHHOCTH.
[ToaToMy HOMKHBI CYIIECTBOBATH PA3IMYHBIE CHUCTEMBI aOCTpaKIUii, KOTOpbIE HEPeayLUPyEeMbI
(HECBOMMBI) JIpyT K JPYTy, OMNPEACTICHHBIM O00pa3oM COOTHOCSTCS JPYyr C JPYyroM, HO HE
MEePEeKPHIBAIOT ApyT apyra. CienoBarensHo, T00as HaydHas AUCHUIIINHA, KaK Obl BETUKUA HU OBLITN
yCHeXW B MHTETPAllUM OXBATHIBAEMBIX €H0 3HAHWUM, COCTOUT W3 HECKOJIBKUX HAYYHBIX 00JIacTew,
cnenuduKka KOTOPBIX OTOOpa)kaeTcs OTHOCHTENBHO 3aMKHYTBIMM CHUCTEMaMH  TOHSITHIA,
MPEACTABISIIONIMMA  COOOM TEOpHUHM, KOTOpPhIE B CBOIO OYepenb OOBEAMHSIOT BOKPYT ceOs
COOTBETCTBYIOIIUMI SMIIMPUUECKUN MaTEpUAIL.

Bomnpoc 3. Tuyeckne npodaeMbl B HayKe

Hayka - commanbhHoe sBieHue. OHa CO3[aeTCsl COOOIIECTBOM YYEHBIX M IPEICTaBISET
c000# HE TOJBKO OTHOIIIEHHUE YYCHOTO K TTO3HABAEMOM UM JCHCTBUTEILHOCTH, HO U ONIPEICICHHYIO
CHCTEMY B3aMMOCBSI3€Hl MeXIy WIeHaMH Hay4yHOro cooOmiectBa. B Hayke cymiecTByeT cBOM
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cneuuuyecknii 00pa3 KU3HHU, PEryJIUpyeMblii CHUCTEMOW, Kak NpaBWIO, HEMHCAaHBIX, HO
nepeaaBacMbIX MO TPAJAMIIMKM HOPM, CBOsA cucTeMa lieHHocTed [15]. B Hacrosimee Bpemsi pacrer
BHMMAaHHUE HUCCIIEI0BATENIEH K COLMAIBHBIM, YEJIOBEYECKUM, T'YMAaHUCTUYECKUM ACIIEKTaM HAyKH,
CKJIa/IbIBaeTCsl ocolas AMCUMIUIMHA - JMUKA HAYKU - COBOKYNHOCMb MOPANbHBIX HOPM,
HPABCMEEHHBIX U YEHHOCMHBIX NPUHYUNOB, NPUHAMNBIX YUEHbIMU U ONPeOeNsIoOWUxX Ux noseoeHue 8
HayuHom coobujecmae.

Hayka Bo3HUKaeT, CyIIEeCTBYeT U pa3BUBAeTCs B OOIIECTBE, MPEACTaBIIsAL CO0OW OIUH U3
BOXHEHIIMX COLMATbHBIX HHCTUTYTOB. CoLMaIbHBIA HMHCTUTYT - 3TO crnenuduueckas cdepa
YHOPAIOYECHHBIX OTHOLICHHM MEXAYy JIIOJbMHM, a TakKe YCTOMYMBOM OpraHu3aluu UuX
JIEATEIbHOCTH. OJTa YHOPAIOYEHHOCTh M OPraHM30BAHHOCTH JOCTUTAETCs IYTEM HOPMAaTHUBHO-
LEHHOCTHOTO PEryJMPOBaHUs MEKIWYHOCTHBIX B3aUMOJACHCTBUI. BHyTpeHHEEe yCTpOWCTBO
COLIMAJIBHOTO HMHCTHUTYTA OINPEIEISAETCS CUCTEMON HOPM M LEHHOCTEH, B CBSI3M C YeM JIIOJSM,
BCTYMAIOIIMM B KOHTAaKT B pPaMKaxX COLIMAJIbHOTO HHCTUTYTa, HET HaJOOHOCTH BCAKHM pa3
JIOTOBApUBATBCA O TOM, Ha KaKUX YCJIOBHSX OHHM OyIyT B3aMMOJEWCTBOBATH MEXIY COOOH.
CucreMa HOpM OYEpPUYMBAET KPYT JOIMYCTUMOI'O, BO3MOXHOI0, IPUEMIIEMOCTh [TOBEICHUS B PaMKax
colMaNbHOro MHCTUTYTa. CHCTEMa LEHHOCTEN ONpenessieT, YTO SABIAETCA JOKHBIM, T.€. BO UMs
Yero JIFOJU CIEAYIOT IPUHATHIM HOPMaM U BOOOIIE IEHCTBYIOT.

Kaxnpiii conuanbHblii MHCTUTYT pPaclojlaraéT MEXaHU3MaMH BHEIIHErO0 KOHTPOJIS 3a
MOBEJICHUEM W JICHCTBHSIMU JIIOJCH, a MMEHHO HaOOpOM ITO3WTHBHBIX M HETATHBHBIX CAHKIIWH,
KOTOPBIMHU IMOOILPSAETCS 0KUJIaEMOE MOBEICHUE M HAKa3bIBAECTCA OTKIIOHsoLIeecs. Eciu roBoputhb
0 COLMAJIbHOM MHCTUTYTE HAyKH, TO 31ECh IVIaBHOM ITO3UTHBHOW CaHKLMEW SBIAECTCA IPU3HAHUE
KOJUIET, KaK COBPEMEHHBIX, TaK M YYEHBIX IMOCIEAYIIUX MOoKoJeHud. [lpuzHanue Mmoxer
BBIPA)KAThCS B Pa3HBIX ()OpMax - OT MUTHPOBAHUS B HAYYHBIX TPYyJaxX A0 YBEHUAHUS MPECTHKHON
Hay4yHOll mpemwuel (Hampumep, HoOeneBckoi) M naxe 10 YBEKOBEUCHHMsS HMMEHH YYEHOIO B
Ha3BaHMM 3aKOHAa WM TeopuM: 3akoHbl MexaHuku I. Herortona, Ilepmonmueckas cucrema
sanemenToB J[.MI. MennaeneeBa, Teopusi OTHOCUTENbHOCTH A. DWHIITeHHa W T.0. Toro, KTo
JIOTTYCKaeT OTKJIOHEHUE OT MPUHATHIX B HayKe HOpM ((panbcudukanys pe3yibTaToB SKCIIEPUMEHTA,
NPUITUCBIBAaHUE ce0e YYyXHUX JOCTHKEHHMH, IIaruar - BOCIPOU3BEJIEHHE TOro, YTO CHENIaHO
IpyruMH, Oe3 CCBUIKM Ha HUX), OXHJAIOT HETaTUBHbIE CAHKUUU - WUTHOPUPOBAHHE HAyYHBIM
COOOIIECTBOM TOT0, UTO JIE/IAeT IaHHBIN YUEHBIH, a eclIi B Hay4yHOU JIUTepaType HeT YHOMUHAHUH -
LIUTAT WU CCbUIOK Ha pabOThI, TO 3TO 3HAYUT, YTO JUIsl HAYKH OH MONPOCTY HE CYIIECTBYET.

OTH MeXaHU3Mbl HOPMATUBHOTO KOHTPOJISI HE BCET/la CpadaThIBatOT T0JKHBIM 00pazom. C
OJIHOI CTOPOHBI, KOJJIETH-COBPEMEHHUKH MOJ4ac HE O0JIaaloT JTOCTATOYHON KOMIETEHIMEW s
TOT0, YTOOBI MPABUIBHO OLICHUTh HOBBII, PEBOJIOLMOHHBIA pe3ysbTaT, a ¢ JIPYroil - Npu3HaHUeE,
NyCTh BPEMEHHOE, HMHOI/IA MOJIy4yaroT HUJEeH, HEe HUMEIOUIMe JO0DKHOIO OOOCHOBAaHMS U HE
3aCJIy’KUBAIOILKE IPU3HAHUS.

Hapsiny ¢ BHEIIIHUM HOPMATUBHBIM KOHTPOJIEM JACHCTBYET M BHYTPEHHHUM KOHTPOJIb, KOT1a
HOPMAaTUBHBIE OKUAAHUS CTAHOBATCS TOCTOSTHUEM JIMYHOCTH, NPEBPAIIAIOTCS B MOTUBBI I€HCTBHUS,
ONpENENIEMOr0 HE HM3BHE, HE CTPAaXOM HAKa3aHWs WM CTPEMIICHHMEM K BO3HAarpaXKJICHHUIO, a
No0YX/I€HUEM U KEeJTaHUEM, UIYIIUM U3HYTPH JTUYHOCTH.

3apoXkaeHUEe HAyKH KaK COLMAIBHOIO MHCTUTYTA MPUHATO OTHOCHUTH K 3amagHoil EBpore
XVI-XVIl BB. Ilpomecc HMHCTUTYLUMOHAIM3allMM HAayKH BKJIOYaeT B ce0s JBa aclekTa:
dbopMHUpyeTCsl COIMATbHBIN WHCTUTYT HAyKH CO CHENU(PUUIECKON CHUCTEMOU IEHHOCTEH W HOPM;
YCTaHABIUBAETCA COOTBETCTBUE MEXKIY OTOM CUCTEMOM M HOPMATHBHO-LICHHOCTHOM CHUCTEMOH,
XapaKTepHOU I 00I1IecTBa B LIEJIOM, /1JIsl BCeH CEeTH COLMANbHBIX HHCTUTYTOB. HO Kak moka3siBaeT
UCTOPUYECKHI OMBIT, 3TO COOTBETCTBUE HUKOTJa HE OBLJIO MOJHBIM U OTHOILIECHHS MEXAY HayKOH u
o0miecTBOM Bcerza ObUIM OoJiee WIIM MEHEEe HANpPSKEHHBIMU. DTO BBIPAXKAECTCSI, HAIPUMED, B TOM,
YTO TOCIOJACTBYIOIIME B OOIIECTBE [IEHHOCTH HE MO3BOJIAIOT Pa3BUBATh HEKOTOPHIC HANPABICHUS
HCCJIEI0BAHNM, OCYIIECTBUMBIE C TOYKH 3PEHHUS MMEIOIIMXCA Yy YUYEHBIX BO3MOXXHOCTEW, 3HAHM,
CPEACTB U METO/0B. Tak, JOBOJBHO JOJITO HEHHOCTH OOIIECTBA MPEMSITCTBOBAIN HCIIOJIb30BAHHIO
TaKOIo CpeCTBa U3YUYEHUs aHATOMUU 4YeJioBeKa (IIpH MOJArOTOBKE Bpayeil), Kak BCKPBITHE TPYIIOB;
muib B XVI B. A. Be3anuii ctain npoBOAUTH BCKPBITUA. A JIBa CTOJIETHSI CIIyCTSl BCKPBITUE TPYIIOB
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NpeBpPaTUIOCh B MOJHOE 3aHATHE, MPOM3BOMMWINCH Ja)K€ YACTHbIE BCKpBITHA, Ooyee Toro,
HEKOTOpbIE CEMbH HCIOIb30BAJIM TPYIbl CBOMX YMEPUIMX JAJISI COOCTBEHHOI'O NPOCBELICHUS WU
YJIOBJIETBOPEHHS JTFOOOTIBITCTBA.

B oOmeM ciydae B3aMMOOTHOIIEHUS MEXKAY OOILECTBOM M COLMAIbHBIM HHCTUTYTOM
HayKd MOXXHO TPEICTaBUTh Kak B3auMooOMeH. OT HayKu OOIIECTBO MOJy4YaeT MpPEeXkJe BCEro
Hay4HbI€ 3HAHUS, KOTOPbIE Y4acTBYIOT B (DOPMHUPOBAHUM KyJIBTYpbl M MHUPOBO33PEHUS JIIOJEH,
OTKPBIBAIOT HOBBIE IPOMBILIUIEHHBIE, CEIbCKOXO3SMCTBEHHbIE, MEIULIMHCKAE TEXHOJIOTUH, HOBBIE
UCTOYHUKHU CBHIPbSl U SHEPIUHU, CPEACTBA CBA3M U TPAHCIIOPTA, JJaXkKe HOBBIE C(Ephl UEIOBEUECKOIl
nesitenbHOCTH. OCcOOBIN BUI 3HAHUH, BBIpaOaThIBAEMbIX HAYKOH M Ba)KHBIX JJIs1 OOILECTBA, - 3HAHUS
0 IIYTSX U METOJAX HUCIOJIb30BAHNS HAyYHBIX 3HAaHUU B IPAKTHUYECKUX Lieiix. Kpome Toro, ydeHsie,
3aHMMAsCh MPENOoJaBaHUEM, HE TOJBKO O0OECHEUMBAIOT MPOIECC BOCIPOMU3BOJCTBA HAYKH, HO U
(GOopMHPYIOT MHTEJUIEKTyalbHbI NOTEHIMAT 00IecTBa. Bbicokas KBaIM(pUKALMs U ONbIT YYEHBIX
MIO3BOJISIOT BBICTYIIATh UM B POJIM SKCIIEPTOB IIPU MOATOTOBKE U pealIn3alluy Pa3IMuHbIX IPOEKTOB!
COLIMAJIbHBIX, DKOHOMUYECKHX, KYJIbTYPHBIX, [IOJIMTUYECKUX U T.II.

Hayka nomyuyaeT noiepKKy co CTOpOHBI O0IIECTBa, B CBOIO OYEpE/lb JaBasi 0OLIECTBY TO,
4TO OOIIECTBO CUMTAET BAKHBIM, MOJIE3HBIM U Jlake HeoOxoaumbIM. Ilpu sToM obuiecTBeHHas
NOJJIeP)KKa HaYKH OCYIIECTBISIETCS B pa3HbIX Gopmax. Hayka momydaer pecypchbl, HYKHBIE JUIS
CBOETO BOCHPOM3BOJCTBA U  pa3BUTHs: (MHAHCOBBIC; MaTepUabHbIE (3€MJs, 3JaHUS,
o0opy/noBaHuEe, MaTepuaibl, HDHEPrus); HHTEJUIEKTyalbHblE M TakKOH BaXHBIM pecypc, Kak
0O0I1eCTBEHHBIH CTaTyc, MPECTUK HAYKH, YOSKeHHEe 00IEeCTBa U rOCy1apcTBa B TOM, YTO 3aHATHS
HAyKOU TOJIC3HBI, T.€. O0IIECTBO JIOJDKHO BEPUTH B IICHHOCTh HAYKH KaK TAKOBOM.'

Bocnpou3BoacTBO Hay4HOro cooOIiecTBa, T.€. MOATOTOBKA HOBBIX IOKOJEHUH YUYEHBIX,
CBS3aHO HE TOJIBKO C IIepeAadel ONpeaeIeHHOW CyMMbl 3HAaHUM U YMEHHW, HO U C YCBOEHHEM UMU
U/IeaoB U IIeHHOCTeN Hayku. Bo3MOXHBI /1Ba criocoba MpeeMCTBEHHOCTH B YCBOCHUU MPUHIIMIIOB
HOPMAaTUBHO-1IEHHOCTHOH cuctemsl [15]. Bo-nepBbIx, uaeanbl U EHHOCTH 3aQUKCUPOBAHbI B BHJIE
HEKOTOPOT0 YCTHOTO WJIM MMCbMEHHOI'O KOJEKCAa W HOBBIN YJeH COOOIECTBAa, yIOCTOBEPUB CBOIO
IPUBEPKEHHOCTh OCHOBOIIOJIArAIOIIMM HJeajlaM U IEHHOCTSAM, MOJIy4aeT MpPaBO CaMOCTOSITEIIbHO
3aHMMATbCAd COOTBETCTBYIOLIMM BHJOM J€ATENbHOCTH. Hanpumep, KaKIblii BBITYCKHHUK
MEAMIIMHCKOTO By3a JOJDKEH JaTh «KJIATBY I'Mmmokpartay, yToObl MOJYYUTH MPaBO 3aHUMAThCS
npodecCHOHATBHOMN 1€ TETbHOCTBIO.

Bo-BTOpHIX, B X011€ HE(POPMAILHOTO TMYHOCTHOTO OOLIEHUS YUYHUTEIb CBOUM MOBEICHUEM
JIEMOHCTPUPYET 0Opa3lbl CIeAOBAaHUS LIEHHOCTAM M HOPMaM Hay4HOTO COOOIIeCTBa, KOTOpHIE
HEINOCPE/JICTBEHHO YycBauWBaeT YyuyeHUK. CXoOHyl0 poip wurpaer oOpaiieHue B Ipolecce
IpenoJiaBaHusi K KOHKPETHBIM 3IH30JaM M3 HCTOPUU HAyKH, IOBECTBYIOIIMM 00 oOpasuax
MOBE/ICHNUS JIMIEPOB HAYYHOTO COOOIIECTBA B KPUTUUECKUX CUTYalIHSIX.

Ho BBIOOp 3THX MCTOpPHUYECKHX OOpas3lloB BO MHOTOM OIpPENENSeTCs CYIIECTBYIOUIUMH B
JTaHHOE BpeMsl HOpMaMHU U IIEeHHOCTSIMU. B kauecTBe mpuMepa pacCMOTPHUM JBa BbIcKa3biBaHUs .
Heiorona. B onnom u3 HuX HbIOTOH TOBOPHUT O TOM, YTO BCEMU CBOMMH JIOCTHKEHHUSMHU OH 00s3aH
TOMY, YTO OH CTOSUI Ha «IIJIe4ax TMUTraHTOB» — CBOMX IPEALIECTBEHHUKOB. 3/eCh 3apUKCHPOBaHA
HE0OXO/IMMOCTh C JIOJDKHBIM YBa)K€HHEM OTHOCUTHCS K TBOPIIAM HAYKH' MPOILIOTO M ONMUPAThCS B
CBOEH /eATeIbHOCTH Ha IMOJIyY€HHbIE UMM PE3yJibTaThl. JTa HOpMa COXpaHSETCS B HAayKe MO cei
neHb. [lpyroe Bbicka3biBaHue Hpl0TOHA — «THIIOTE3 HE U3MBIILIAIO» - (GUKCUPYET HOPMY HayqyHOU
NESTENIbHOCTH, TPEOYIOUIYI0 PpPYKOBOJCTBOBATbCSI HE CIEKYJISTUBHBIMH  YMO3PEHMSIMH, a
JIOCTOBEPHBIMH (pakTaMu. MHOTHE TOKOJEHHUS YYEHBIX CTPEMWJINCh CIIEOBaTh ATOH HOpME.
Onnako B XX B. oHa ObUTa TIOCTABJICHA TIOJI COMHEHHE, a MOMYJISIPHBIM CTajlo BbICKa3biBaHuEe H.
Bopa o Tom, uTo 1 mporpecca GU3MKU HEOOXOIUMBI «CyMAcCILEAIINe) HIeH, MO3BOJISAIONINE TI0-
HOBOMY OCMBICIUTh M CBSI3aTh MMEIOIIMECS B PACHOPSIKEHUU y4yeHbIX (pakTbl. B Takom ciyuae
«U3MBIIUJICHHE THUIOTE3» JOHKHO OBITh peadMINTHPOBAHO, XOTS BCE JK€ HE OTMEHSETCS
HE00XO0UMOCTh HCKaTh (PaKTUUECKOE MOITBEPHKACHUE UIEH U TUIIOTE3.

. Kuznp Hayku — mocTosiHHas OopbOa pazIMYHBIX MHEHUH, HampaBiieHHH, Ooprba 3a
MpU3HAaHWE paboT, WIeH YYEeHOro, a Takke OophOa 3a MPUOPUTET B TMOJYYEHHOM pE3YNbTaTe.
HopmaTtuBHO - I[EHHOCTHas CHCTEMa HAY4YHOTO COOOIIECTBA HE TOJIBKO [OIyCKaeT, HO U
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CTUMYJHPYET KOHKYPEHIIUIO MEXAY YUYEHBIMH, O1aromaps 4eMy JOCTUTAETCS MPOTpecc HaydHOTO
MO3HaHMs. DTa CUCTeMa yCTaHABJIMBACT W MpaBUiia YECTHOW KOHKYPEHTHOW OOphrObI, obOecrieunBas
€MHCTBO HAYYHOTO COOOIIECTBA, TTOCKOIBKY KKl YUCHBIH MOXKET Pealu30BaTh CBOW HAYYHBIE
MHTEPECHI JIUIIb B paMKaX Hay4HOTO COOOIECTBA, YTO MOOYXKAAET €r0 OTHOCUTHCS C YBAXKEHHUEM K
Kouteram.B  MHpOBOM HAay4YHOM COOOIECTBE MOXKHO BBIICINTh HAIMOHAIBHBIE HAyYHBIC
coo0IllecTBa, CYIIECTBYIOLME U ACHCTBYIOLIME B IMpeleiax TOro WJIM WHOTO TOCylapcTBa, U
JTUCIUTUIMHAPHBIE HAYYHBIE COOOIIECTBA, OrPaHUYCHHBIE paMKaMU KOHKPETHOW O0JIaCTH 3HAHWSL.
Kaxxgoe M3 HUX MMeEeT CBOUX JIMAEPOB U CBOI HOPMATHBHO-IIEHHOCTHYIO CHCTEMY, KOTOpas
BKIIIOUAET OCHOBHOE COZICpXKaHKE BCEOOIell HOPMATUBHO-IIEHHOCTHOW CUCTEMBI, HO BMECTE C TEM
00J1a1aeT COOCTBEHHBIMU CITEIIM(PUICCKUMU YEPTAMH.

HarnmonansHoe HaydHOE COOOIIECTBO pean3yeT HE TOJBKO IEHHOCTH W HOPMBI HAYKH B
LIEJIOM, HO U T€ LIEHHOCTH, KOTOPbIE SBJISIOTCS TOCIOACTBYIOIIMMU B JAHHOM CTpaHe, U MPH BbIOOpe
MEPCIICKTUBHBIX W TPUOPUTETHBIX  HAINPABJICHUW  HAYYHBIX  HCCIICIOBAaHUN  Oyner
PYKOBOJACTBOBAaTbCA HE TOJBKO HMHTEPECAMH MHPOBOM HAyKM, HO U TeM, KaKue H3 HHX
MOTEHIIMAIBHO MPOIIEC OCYIIECTBUTh B CBOCH CTpaHe W 0oJiee BaXKHBI IS HEE, a B ONPEICIICHHON
Mepe U cheuu(UYEeCKUMH HAay4YHBIMH HWHTEpPECaMd CBOUX JIUAECPOB, KOTOpBIE  yXKe
MIPOJIEMOHCTPHPOBAIN CITIOCOOHOCTH TIOY4YaTh BECOMBIC HAYUHBIC PE3YJIbTATHI.

JlucuumiuHapHOe Hay4HOE COOOIIECTBO HOCHUT MHTEPHAIIMOHANBHBIN XapakTep. MoKHO
TOBOPHUTH, HAMpHUMEpP, O COOOmEecTBE (U3MKOB, TEOJOroB, OHOJIOrOB © T.JO. Bceskoe
JTUCIUIIMHAPHOE COOOIIECTBO XapaKTEPU3yeTCsl MPUBEPKEHHOCTHIO BCEX €r0 WICHOB K IIEHHOCTSAM
U METOJaM HayKd KaK TaKOBOH, a Tak)Ke OCOOBIM BHJICHHEM MPOOJIEM, CTOSIIMX Tepe] JTaHHON
OTpAacJIblO 3HAHUS, IEPCIIEKTUBHBIX HAIIPaBJICHUN UCCIe0BaHMi, Hanbosee 3(pPeKTUBHBIX MyTel U
CPEJICTB peUICHUS HAYYHBIX 3a/1a4.

[Ipy 5TOM KaXIblil YYEeHBIH SBISETCS YICHOM HECKOJIBKHX HAyYHBIX COOOIIECTB, UTO
MOJKET CTaTh UCTOYHHKOM KOH()IMKTOB; HAIPUMEP, MOTYT BCTYITUTH B NMIPOTHBOpEUYNE TpeOOBaHHE
OBITh JIOSUIIBHBIM K IIEHHOCTSIM ¥ HOpPMaM HHTEPHAIIMOHAIBHOTO COOOIIECTBA YYEHBIX U
OJIHOBPEMEHHO K HAIMOHAJIBHBIM IIEHHOCTSIM W HOpMaM. B Takoil cHUTyalnuu OKa3aiuch, B
YaCTHOCTH, MHOTHE (PU3UKU-SIEPIIUKY BO BpeMsi BTopoit MupoBoil BOMHEI, KOTJa CTall0 pealbHbIM
CO3/IaHHE OPYKHS OTPOMHOMN Pa3PYIIATEIHHONW CHITHI.

Hayunoe coo0miecTBo - (hopma opraHu3alii COBMECTHOM AESITETbHOCTH YUEHBIX, KOTOpas
MO3BOJISIET KAKIOMY U3 HUX PEalii30BaTh CBOM MHTEPECHl TAKUM 00pa3oM, 4TOOBI HE BCTYIATh MPHU
3TOM B Hepas3pelnMble KOH(IUKTHI C KoijleramMu. Perynupyromiye 3T B3aWMOOTHOIICHHS
[IEHHOCTH BBIPA0ATHIBAIOTCA W TOJCPKUBAIOTCS CAaMUMH Yy4eHbIMHU. ClieIoBaTelIbHO, €CTh BCE
OCHOBaHHs TOBOPHUTH O HAYYHOM COOOIIECTBE U Kak 0 ¢opMe caMOOpraHu3alliu y4eHbIX. B a3ToM
Clly4ae IICHHOCTHO-HOPMATHBHAs CHCTEMa BBITIOJNHSAET I10 MEHBIICH Mepe JBe (QyHKIUH:
obecreunBaeT COrTacoBaHWE MOTHMBOB, MHTEPECOB U 1€l BCEX UICHOB HAyYHOTO COOOINECTBa,
T.€. BBINIOJHSACT HWHTETPATUBHYIO (YHKIIUIO;, ITO3BOJISIET COOOIIECTBY BBICTYIIaTh B KadeCTBE
€MHOTO IIeJIOT0 BO B3aMMOJCHCTBHUAX COIMATBHOTO MHCTUTYTAa HAYKHU C APYTUMHU COIUATHHBIMU
WHCTUTYTaMH, C TOCYIapCTBOM U OOIIECTBOM.

[To oTHOWmIEHWIO K TOCYIapCTBY W OOIIECTBY HAyYyHOE COOOIIECTBO MOXKHO CUHUTATh
ABTOHOMHBIM, €CJIH OHO B COCTOSHHHM CaMOCTOSATEIBHO (OPMYJIMPOBATh W TOJACPKUBATH
COOCTBEHHBIE HOPMBI U IIEHHOCTH U MOXET CaMO ONpENENSTh HAMpaBICHUS, TEMaTHUKy |
poOJIeMaTHKY CBOCH JesATebHOCTH. Hamndre aBTOHOMHOTO HAYYHOTO COOOIECTBA - BAXKHEHUIIIHIA
MOKa3aTelb TOTO, YTO B JAHHOM OOIIECTBE B OCHOBHBIX uepTax OGOPMUIICS WHCTUTYT Hayku. B
COOTBETCTBUU C 3THUM COIMAJIbHAS POJb YUCHOTO IMPEAIoJIaracT ero CTpeMJIeHHEe KaK OTCTOSTh U
YIIPOYUTH aBTOHOMHIO HAyKH, TaK U CO3aTh TO, YTO TpeOyeTcs oOIECTBY B JaHHBI MOMEHT.

HHuTtepec obmecTBa K Hayke Takke HeoHOo3HaueH. C OJTHOM CTOPOHBI, 00IIECTBO JKJIET OT
HAyKH YJOBIIETBOPEHHUS CBOMX 3alpPOCOB, MOITOMY OOIIECTBO CTPEMHUTCS yKa3aTh y4YEHBIM, HE
CUMTAACh C UX ABTOHOMHEH, KAKUMU UMEHHO MpoOJieMaMu UM CIIeyeT 3aHUMAaThCs, HO C JApyroi
CTOPOHBI, OOIIECTBO 3aMHTEPECOBAHO B A(P(PEKTUBHOM (DYHKIIMOHUPOBAHUU HAYKU U B JJTMUTEIBHOM
MEepCreKTUBe, a He TOJNbKO cerofHs. Takas HEOAHO3HAYHOCTb WHTEPECOB  MMPHUAAET
B3aMMOOTHOIICHHUSIM HayKH U OOIIECTBA MOCTOSHHYIO HAMIPSKEHHOCTD.
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Kpome TOro, 0OmIECTBO BKIIOYACT pA3IMYHBIC COIMAIBHBIC CIIOM, TPYIIIBI, KJIACCHI,
MHTEPEChl KOTOPBIX B OJIHOM cepe OIU3KH, HO B IPYrod pacxolsTcs, a B TPEThe MPOTUBOpEUYaT
IpyT Opyry. B 4acTHOCTH, pa3ivdHbIC COIMAIIbHBIC TPYIIBI BHIPAOATHIBAIOT Pa3HbIC TMO3HIINH B
[EHHOCTHOM OTHOIIEHMH K HayKe, MMEIOT pa3Hble BO3MOKHOCTH BO3JCHCTBUS Ha HAay4YHOE
coob1ecTBo. [ToaTOMY HE UCKITIOYCHBI CUTYAIIUH, KOTIa TPOTUBOOOPCTBYIONINE COLUATBHBIC CHUITBI
Uist  obecriedyeHs] COOCTBEHHBIX MHTEPECOB IBITAIOTCS 3apyYUThCA MOJICPKKOH HAyYyHOTrO
COO0O0IIIeCTBa WX JaKe TOTYMHUTH €ro cede.

C Takoro poja CUTyal[UsIMU yYEHBIM MPUXOAUIOCH CTAJIKUBATHCS YK€ MPH CTAHOBJICHHUU
colManbHOro MHCTUTyTa Hayku. Tak, B Anrimuu XVII B., xorga ee corpsicaiu peauruo3Ho-
MOJINTHYECKUE KOH(IMKTHI U TPakKAaHCKHUE BOMHBI, JUAEpbl HaydyHOTOo coodOmectBa P. boins, P.
['yKk ¥ UX KOJIJIETH MPEANOWIA HE BMEIIMBATHCA B O0OphOY, (pakTHUECKH clenaB BHIOOP B TOJb3Y
aBroHoMuu Hayku. B YcraBe KoponeBckoro obimiectBa, moArotoBieHHOM boiinem, B 4acTHOCTH,
ObuT0 TONIOKEHHE O uenu OOmmecTBa Kak O «COBEPIICHCTBOBAHMHM 3HAHHMS O E€CTECTBEHHBIX
npeaIMeTax M BCEX MOJIE3HBIX HCKYCCTBAX... C IMOMOINBIO SKCIIEPUMEHTOB, HE BMELIMBAsCh B
OorocnoBue, MeTau3uKy, MOpaJb, TIOJUTHKY, TPAMMATHKY, PUTOPUKY WJIH JIOTHKY». B ucTopumn
HAyKH 3Ta HOpPMa IEPUOJUYECKH CTaBUTCS IOJI COMHEHHE, OJHAaKO B mepuoi (opMUPOBAHUS
COIMAJILHOTO MHCTUTYTA HAYKH 03 Hee BPSI JIM HAyKe YJAIOCh OTCTOSITh CBOIO aBTOHOMHUIO.

[TpuHIMI HEBMENIATENbCTBA B BOMIPOCKHI PEITUTUU, MOPAJIH, OJUTHKU B HACTOSIIIEE BPEMS
YaCTO HAa3bIBAIOT MPHUHIUMIIOM I[EHHOCTHOM HEUTPAIBHOCTH JMOO NPHUHIIMIIOM JTHYECKOM
HelTpanbHOCTH HaykH. [Ipeamosnaraercs, 4To yyeHbIe HE 3aTParvBalOT BOMPOCHI PEITUTHH, ITHKH,
MOJINTUKH, @ B 0OMEH 32 3TO OOT0CIOBBI, MOPAIUCTHI, MOJTUTHKY TAK)KE HE JIOJDKHBI BMEIIIMBATHCS B
nena Hayku. CorjiacHO MPUHLMITY [EHHOCTHOM HEHTpaIbHOCTH, HayKa onepupyeT GaKTUYECKUMHU,
a HE [EHHOCTHBIMH CYXICHUSMHU, TOATOMY JaHHBIN MPUHIIMIT HA3bIBAIOT U MPUHIIUIIOM CBOOOJIBI OT
LEHHOCTHBIX CcyxJAeHuil. Ho 1o cBoell cyTu Hay4dHas MO3HaBaTelIbHAs JI€ATEIBHOCTH IOJJICKUT
[IEHHOCTHBIM ¥ MOPAJIbHBIM OIIEHKaM, IMOCKOJIbKY Hay4HO€ MO3HAHWE HE TOJBKO OCYIIECTBISETCS
YEeJIIOBEKOM, HO OHO OCYLIECTBISIETCA JJI1 YeJIOBeKa. 3/eCh HMEIOTCS B BHAY HE TOJIBKO
BO3MOKHOCTH €ro MPaKTHUYECKU-TPUKIAJHOTO HCIIOIb30BaHMS, HO U TO, YTO 3HAHHE, KOTOPOE
MOJTy4aeT JaHHBIN UCCIIeI0BAaTENb, TI0 CBOMM CBOICTBAM JOJKHO OBITH TAKUM, YTOOBI €r0 MOTJIHN
YCBOUTH, BOCIIPHUHATH U OIEHWUTh WM JIpyrue, Mo KpaHel mepe ero kKosuierd. JlocTymHoe s
YeJI0OBEUYEeCKOr0 BOCIPHSTHS, TMOHUMAHUS U OCMBICICHUS HCCIEeIOBaHUE HE OyAeT CUUTaThCs
3aBEPIICHHBIM, €CJIM €r0 Pe3yibTaT HE JOJIOKEH KOJIJIEraM Ha HAy4YHOM CEMHUHApE, CUMIIO3UyMeE
WM He ONyOJIMKOBaH B HAYYHOM KypHalle. YUeHbIH, Aenasi CBO pe3yabTaT JOCTOSHUEM Hay4YHOTO
COOOIIECTBA, B KAKOW-TO MEpPE OTUYXKIAET €ro OT ceOsi, a €ro KOJUIETH MOJy4aroT BO3MOXKHOCTH
BOCIIOJIB30BAaThCA 3TUM pE3yJIbTaTOM Jisi €ro KPUTUYECKOM OLIEHKH, U1 TMPOBEJIEHUS HOBBIX
WCCJICIOBAHMM, JIJIST U3JIOKEHHS €r0 B yUeOHUKE, JIJISl €r0 MPUKIIAHOTO TPUMEHEHHUS.

[Iporiecc Hay4HOro MO3HAHUS PETYIHUPYETCS MO3HABATEIbHBIMH U METOJ0JIOTMYECKUMU
HopMmamu. CrejoBaHUE TUM HOpPMaM WJIM TPEHEOpEKEHHWE MMM - MOPAIbHBIA BBIOOP YUYEHOTO,
MPEIIOJIararoIINii €r0 OTBETCTBEHHOCTH IMepe/l CBOUMH KOJUIEraMU M HAyYHBIM COOOIIECTBOM, T.€.
MpOoeCCHOHAIBHYI0O OTBETCTBEHHOCTh, KOTOpPAasi MPEAnojaraeT B ujaeaie CTPEMJICHHE K HCTHUHE,
BBIpaXKaromieecs B MOJIYICHUH HOBOTO JIOTUYECKH UITH SKCTIEPUMEHTAIEHO 000CHOBAaHHOTO 3HAHHUS.

ConuanbHass OTBETCTBEHHOCTh YYEHBIX pPEAM3yeTCs BO B3aUMOOTHOIICHUSX HAYKH W
oOmiecTBa, mpudeM MpoodIeMbl MPOPECCHOHATHHON U COIIMAIEHON OTBETCTBEHHOCTH YYEHBIX TECHO
neperetensl. OauH W3 co3jarenel KBaHTOBOM MexaHuku, M. bopH, pasmbisis o6
aMEpUKAHCKOU sIepHOM O0oMOapAMpPOBKE SAMOHCKUX TOPOJoB Xupocuma u Haracaku, ormeval, 4To
B COBPEMEHHON HAayKe M €€ ATHUKE MPOM3OILIN TaKWe M3MEHEHHS, YTO HEBO3MOXKHO COXpPaHCHHE
CTaporo ujeana CIyKeHHs 3HaHUIO paau Hero camoro. ColuanbHas OTBETCTBEHHOCTh YYEHBIX
OblJTa MCXOIHBIM HMITYJIbCOM, KOTOpBIN 3acTaBui B Hadaie 1960-x IT. cHauana WX, a 3aTeM |
IIMPOKYIO  OOIECTBEHHOCTh OCO3HATH CEPHhE3HOCTh CHUTYAaIlMH, yrpoXKaroled Oynymemy
YeJI0BEYECTBA B pe3ysibTaTe 0€3lyMHOI0 MPUMEHEHHS HAyYHO-TEXHHUUECKUX JOCTHKEHUM, KOTOpOe
CTAaHOBUJIOCH MPUYMHOM 3arpsiI3HEHUS OKPYKAIOIIEH Cpelibl U UCTOUIEHUSI TPUPOTHBIX PECYPCOB.

B 1970-e rr. OOmIECTBEHHBI PE30HAHC BBHI3BAIM PE3YNbTaThl W TMEPCHEKTHUBBI
OMOMEIUITMHCKUX W TEHETHYECKHUX HCcleoBaHui. ['pymnma OMONIOroB M TEHETUKOB BO TJIaBE C
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amepukaHckuM yueHbiM [I. beprom mnpeanoxkuna gaxe OOBSABUTH JOOPOBOJBHBIM 3amper Ha
9KCHEPUMEHTHI B 00JACTH TN€HHOM WHXXEHEPHUH, KOTOpbIE MOTYT IpPEICTABIATh MOTEHLHAIbHYIO
OIACHOCTb ISl TEHETUYECKON KOHCTUTYLIMH KUBYIIUX HbIHE OPTaHHU3MOB.

Crout ynoMsHyTb U TUCKYCCUH, CBA3aHHBIE C OypHBIM Pa3BUTHEM MUKPOIJIEKTPOHUKU U
uHpopmatuku. [Iporpecc BEIUNCIUTEIBHON TEXHUKH, BHEAPEHHE POOOTOB U KOMIIBIOTEPOB BO BCE
cdepbl )KU3HM 4YelIOBEeKa M OOIIEeCTBA CTaBAT HEMaJo BOINPOCOB O CBOOOJE U CYBEPEHHOCTH
JINYHOCTH.

MoxHO clenatrs BBIBOJ, YTO COLMAIbHAS OTBETCTBEHHOCTb YYEHBIX HE €CThb YTO-TO
BHEIIHEE 110 OTHOLICHHIO K HAay4YHOM JeATenbHOCTU. HampoTuB, IEHHOCTHBIE M AITHUYECKHE
OCHOBaHHUS - HEOTbEMJIEMAs YacThb HAyYHOM MAEATEIbHOCTH, KOTOpas OILYTHMMO BIMSAET Ha
npoOJieMaTUKy W HampaBieHUsl uccieoBaHui. Ilpm 3TOM pa3BUTHE HAyKH YBEIUYUBAET
KOJINYECTBO MPOOJIEMHBIX CUTYallUi, U TIOKa HPABCTBEHHBIHN OIBIT, HAKOIJIEHHBIH YYEHBIMU U BCEM
YeJI0BEYECTBOM, OKa3bIBAETCS HEAOCTATOYHBIM JUIS MX Pa3pELICHUS.

1. 3 Jlekuus Ne3. IloHsiTHe MPOCTPAHCTBA M BPeMEHM U MX CBOMCTBA.

1.3.1 Bonpocs! Jekuum:

1. IIpocTpaHCcTBO M BpeM: B €CTECTBO3HAHNH.

2. CamOCTOATETBHOCTb, MEPHOCTb, CUMMETPHSI 1 aCMMETPHS [POCTPAHCTBAN  BPEMEHH.
3. O0paTMOCTb ¥ TeOMETPHHUCCKHE CBOMCTBA IPOCTPAHCTBA M BPSMEHH.

Bonpoc 1. IIpocTtpancTBO M BpeMsi B eCTeCTBO3HAHUM

[IpocTtpancTBO M BpeMms - GyHIaMEHTalbHbIE KaTErOPUU COBPEMEHHOTO €CTECTBO3HAHMSL.
Ousnueckue, OMOJOTHYECKHe, Teorpaduyeckrue W JApYrHe BEIWYHHBI HEMOCPEICTBEHHO WITU
OIIOCPEI0BAHHO CBS3aHBI C IPOCTPAHCTBEHHO-BPEMEHHBIMU XapaKTEPUCTUKAMU OOBEKTOB. YUeHbIe
BEJYT JIUCKYCCUU O CYIIHOCTH IPOCTPAHCTBA U BPEMEHH, 00 UX OCHOBHBIX cBoicTBax. [IpoGiembl
IIPOCTPAHCTBA U BPEMEHM BO MHOIOM PEUIAIOTCS B paMKax TOCIOJCTBYIOIIEH B JaHHYIO 3IOXY
napagurmbl. KapTuHam Mupa pa3HbIX HMCTOPUYECKHMX D3IO0X C MPUCYIMIMMH WM KYyJIbTypaMu
COOTBETCTBOBAJIM CBOU IMPOCTPAHCTBEHHO-BPEMEHHBIE IpeJcTaBieHus. boiee Toro, BEIOOp camux
MoJieJIel MPOCTPaHCTBA M BPEMEHU 3aBUCHUT OT KOHKPETHBIX Iiesied M MacmTaboB, B KOTOPBIX
CYIIECTBYET U3y4aeMoe SIBIIEHUE UIH OOBEKT.

Hammm oanexum npedkam mMup npeacTapisiiicss MaIEHbKUM U KPaTKOBPEMEHHBIM; I HUX
IIPOCTPAHCTBO 3aMBIKAJIOCh BHJIUMBIMM odepraHusiMu Mopsa u rop [l]. IIpocrpanctBo
NEepBOOBITHBIX JIOAEH OBbUIO OYEeHb HEOAHOPOAHBIM. Ha TepputopuM mNjeMEHH BBIICISIUCH
TOTEMHBIE LEHTPHl - MecTa, TIJe NPOCTPAHCTBO, IO MHEHHUIO WIEHOB IJIEMEHH, o0Jafano
MaKCHMaJbHO OJAronmpusATHBIMU KadyecTBaMU. MecTto oOWTaHUs IUIEMEHH OBUIO TakKkKe
OJIarOTBOPHBIM TMPOCTPAHCTBOM, HOO 37€Chb IMOXOPOHEHbI NPEAKH, OXpaHsSIomue IemMs. 3a
OTHOCHUTEJIBHO YIOPSAIOYEHHBIM IIPOCTPAHCTBOM INIEMEHHON TEPPUTOPUHN PACIIONArajaoch BHEIIHEE
IIPOCTPAHCTBO, HAJEJIECHHOE OTPULIATENIbHBIMU KauecTBaMH. Pa3BUTHE MEXIUIEMEHHBIX CBs3el
00yCIIOBMJIO TOSIBJICHHE MPEACTABICHUNH O MHOXKECTBEHHOCTH 0Aa3MCOB YMOPSJAOYEHHOTIO OBITHS.
[TocTtenenHo MHU(OIOrHYECKH MUp MPUOOpPETaeT MHOIOYPOBHEBBIM XapakTep: BEPXHUH YpOBEHb
IIPEAKOB WJIM WHBIX CAKPAJIBHBIX IEPCOHAKEW, CPEIHUN YPOBEHb JIOJEW W HHWXKHHW YpPOBEHB
MepTBBIX. [10100HBIE YPOBHU 00BETUHSIOTCS € TIOMOIIBIO «MHUPOBOTO APEBA», KPecTa M T.II.

Uro kacaercs BOCHPUATHSA BPEMEHM, TO NEPBOOBITHOE MBILIUICHHE HE OIIYIIAJo Kak
OJIHOPOJAHBIE CIEAYIOIHUE APy 3a JAPYyroM OTPE3KH BpPEMEHU U IIPUIIUCHIBAIIO HEKOTOPHIM
nepuoAaM JTHS M HOYM, JYHHOTO Mecflla, ToAa U T.A. CBOMCTBO OKa3bIBaTh OJaronpusTHOE WU
rubenbHOE BIusHUE. B Gosee pa3BUTON MU(OIOrUN KaX/I0My YPOBHIO MUpPa IIPUCYIIE CBOE BpeMs,
OTNIMYaroleecss TaKUMH NapaMeTpamH, Kak pUTM, JUIMTEIbHOCTh M T.I. s Mudonoruueckoro
BPEMEHHU XapaKTepHAa OpUEHTalus Ha mpoluioe. Mudosornyeckuii mpamup HOMEIIAaeTcsi B TO
BpeMs, KOIja elle He ObUIO BPEeMEHHU, OHO CaMo €llle COo3Maanoch. boaee toro, mudonornyeckoe
BpEMs1, COOTHECEHHOE C MPOILIBIM, OKA3bIBAETCS BMECTE C TEM HACTOALIMM U Jake OyIyIIuM, TaKk
KaK IepBOOBITHBIE MPEICTABICHUS IOPOXKICHBI LUKIMYECKUM BuUAeHUEM BpeMmeHH. Koneco
BpPEMEHHU [BUTAJOCh M3 IPOLLIOro, 3aXBaThIBAJIO HACTOSIIEe M uepe3 Oyayllee YHOCHWIO HX B
npomwioe. Ilpomutoe mnperepneBasio U3MEHEHHUs, AKKyMYJIHpys JOCTHXKEHHUS IE€pPBOOBITHOIO
MBILLUIEHUS] U TO3HAHUSL.

39



Jpesnum epexam MUp HE TPEICTABIBUICA CTONh MajieHbKUM [1]. OHH OBUIH CMENBIMU
MOpEIUIABATENIMA; YCTAHOBUJIIM TOPrOBbIE W KYyJbTYpPHBIE CBS3M CO MHOTMMHU HapoJamu,
HacensBIMMHU Oepera CpenuzemHoro mopsi. JpeBHerpedeckomy yueHOMy OpaTocheHy yaanoch
ONpeAeNuTh JUIMHY 3E€MHON OKpyxkHOcTH. B antuuyHoii Harypdumocopuu Ha cMmeHy
onosiceiBatoieMy 3eminto OkeaHy NPUXOIUT JIMHEHHO YIOPAJOYEHHAs peKa BpEMEHH, KOoTopas
KaTUT CBOM BOJIbI M3 IPOILIOr0 uepe3 HacTosilee B Oyayliee, yHOCS HAac U3 JIETCTBA B CTApPOCTh.
(OTy nuHENHYI0 MOJIE€lIb BOCHPUHSIO XPUCTHAHCTBO, I/I€ IMPUCYTCTBYIOT TPU MOMEHTA BPEMEHMU:
COTBOpPEHHME MHpa, pacnsaTue Xpucrta M 3arpoOHBII MHUpP — KOHeuHbIM nyHKT. OnHako B
XPUCTHAHCTBE PEKa BPEMEHH TOTEKJIA BCIIATH: HACTOSIIEE HENPEPHIBHO MEPEXOAUT U3 Oyayliero B
npouuioe. 3aech Oosiee mpuemiieM oOpa3 MECOYHBIX 4acoB. bor coTBOpMII BpeMsi U, OTMEPHUB
HYXXHOE€ KOJIMUECTBO, «3aChINIAJl» €ro B BEpXHEE OT/EJICHUE YacoB - 3TO M €CTh OyayIiee, KOTOpoe
yepes OTBepCTHE (HACTOSIIEE) CTEKAeT B HUYKHEE OTAENICHHUE - B IIPOLLIOE. )

B anTn4HOCTH CynieCcTBOBaI MIMPOKHUM CIEKTP MPEACTABICHUM O CYIIHOCTH IIPOCTPAHCTBA
u BpeMenu. [IpencraButenu siieiickoi 1mkoiasl B JlpeBHei ['perun oTpumiaii BO3MOMXKHOCTh
CYILLECTBOBAHUS IIyCTOI'O IIPOCTPAHCTBA, WIH, 11O UX BBIPAXKEHUIO, HEOBITHSI.

OMIenoKII, TOAJEPKUBasE YUEHUE O HEBO3MOXXHOCTHU IYCTOTHI, BBICKA3bIBAJICA B IOJb3Y
PEIbHOCTH M3MEHEHUS U JIBUKEHUS, CUMTas, YTO IYCTOrO0 IPOCTPAHCTBAa HE CYIIECTBYET, U B
KauecTBE JI0Ka3aTelIbCTBA YKa3bIBaJl: €CIHM PbIObI MEpEABUTaloTCA B BOJE, CIEIOBATEIbHO, BCE
O00BEKTHl TaKXe CYLIECTBYIOT B ompezesieHHoN cpene. Hamportus, JleMOKpUT yTBepxkaai, 4ToO
MycTOTa CyIIECTBYeT M HeoOxoauma JAns TepeMelIeHUd U COEQUHEHHH aroMmoB. Y
JPEBHETPEUECKOr0 MaTemMaThka EBKJIHMAa MPOCTPAaHCTBEHHbBIE XAPAKTEPUCTUKH OOBEKTOB 0Openu
CTPOTYIO0 MaTeMaTHuYecKyio (hopmy. B 3T0 Bpemst 3apox1at0TCs reOMETPUUECKHE MPEICTaBICHHS 00
OJIHOPOJHOM U OECKOHEYHOM MPOCTPAHCTBE, BBHICKA3bIBAIOTCS MPEANOIOKEHHS O IIapOOOPa3HOCTU
3emuu 1 0 ConHIle Kak LieHTpe BeeneHnnoil.

B anTHuHOEe BpeMs BO3HMKAaeT NepBasl IEJIOCTHAas CUCTEMAa MHUpa - TE€OLEHTpUYEeCcKas
cucrema K. IItonemes, B kotopoit uianetsl, ConHIe U Ipyrue HeOecHbIe Teaa 00palatoTcst BOKPYT
3emau Mo opOWTaM, MPEACTABISIOLIUM CJIOXHOE COYETaHHWE KPYTOBbIX OpOUT -nedepeHTOB U
SMULUKIOB. B 1ieHTp nedepenta noMemanack 3eMilst, 1 IPUHUMAIOCh, YTO MJIAHETa JBUXKETCS 110
AMUIMKITY (CHCTEME SMMIMKIOB), LIEHTP KOTOPOrO PaBHOMEPHO IepeMeniaercs Mo aedepeHty.
Cucrema Iltomemess mpencTaBisiia cOOOM YyHHBEpCAJbHYIO MOJENb MHpa, IJ€ Bpems ObLIO
OECKOHEYHBIM, a MPOCTPAHCTBO - KOHEYHBIM, B KOTOPOM IPOMCXOJUT PAaBHOMEPHOE KPYroBO€
JIBI)KEHUE HEOECHBIX TeJ BOKPYT HEMOBM)KHOM 3eMJIH.

CornacHo bubnuu, BcenenHas cOCTOMT M3 KpYyIJiod IJIOCKOM 3eMIld, HaKphITONH CBEPXY
TBEPJBIM KYHOJ000pa3HbIM HEOECHBIM CBOJOM, IOJ KOTOPBIM JABMXKYTCS OOlaka M HeOecHbIe
cBeTmia. Bee penurun cXoasTcsi Ha TOM, YTO MUpP ObLT HEKOTJja COTBOPEH, U MIPHU 3TOM Ha3bIBAIOT
CpOK 6-9 ThIC. JIET.

Haunnas ¢ XV B. npeacTaBieHns 0 IPOCTPAHCTBE M BPEMEHHU 3HAYUTENIBHO PaCILIUPSIFOTCS.
OTOMY aKTHBHO cIocoOcTBOBaNu Benukue reorpagudeckue OTKpPBITUS, JaBIIUE MPEICTABICHUS O
IIPOCTPAHCTBE B Mpezenax 3eMiId U SMIMPUYECKH J0Ka3aBIIke M1apoo0pa3HOCTh Halllel MJIaHEeThI.
M3MeHeHne HaydHOM KapTHHBI MHMpa MPOMU3O0LLIO C IMOSBICHUEM T€IMOLCHTPUYECKONW CHUCTEMBI
Mmupa, npeaioxxkennoit H. Konepruxom (1543), rne ConHile — IEHTPAIBHOE TEJI0, BOKPYT KOTOPOTO
oOparmtaroTes TuaHeTsl. ['enuoneHTpruueckas cucteMa Mupa CMEHMJIa MPeCTaBIeHHE 0 3eMyle Kak
neHTpe muposaanus. Teopus KomepHuka HampaBuiia JBHUKEHHE €CTECTBEHHOHAYYHOM MBICIH K
NpU3HAHUIO Oe3rpaHMYHOCTH U OeckoHeuHocTH mpocTpaHcTBa. Cucrema mupa KomepHuka
yHaclieZioBajla BbICKa3aHHbIE paHee, HO HE BOCIPHUHATHIE COBPEMEHHUKaMH HJeu Apucrapxa
Camocckoro (Il B. mo H.3.), KOTOpHBI momaran, 4To 3Be3Abl U CONHIIE HETOJBHKHBI, 3eMIIs
Bpaiuaercsi BOKpyr CoJiHIIa 1o OKPY>KHOCTH, PACCTOSIHUE OT 3eMJIH JI0 3B€3]l OECKOHEUHO OO0JIbIIOE,
a Taxke MbIcauTens paHHero Bospoxxnenus Hukonas Kysanckoro (XV B.), KOTOpbIN yTBEpKIall,
4yTO 3eMJsl, KaK U JII000€ IPyroe Teyio, He MOXKET ObITh IeHTpoM BcenenHoii. Pa3zButue B3risgoB
Hukonas Kysanckoro u KomepHuka nonayuuno B Teopuu Jow. Bpyno, KOTOpBIM cBsi3anl
OeckoHeyHOCTh BceenenHnoit m mpoctpancTBa. bpyHo mmcan, uyto BceeneHHas mopkHa OBITH
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OecKOHEeuHOW Os1aroapsi BO3MOKHOCTH M COOOPa3HOCTH OBITUSI OECUMCIIEHHBIX MUPOB, MOJAOOHBIX
HaIlIeMy.

B nauane XVII B. 4. Kennep B renuoleHTPUYECKON KapTUHE JABW)KECHUS IJIAHET YBUJIEIN
neiictBue enuHou (uznueckoil cunbl. OH YCTAaHOBHJI YHUBEPCAIBbHYIO 3aBUCHMOCTH MEXIY
nepuoJiaMi OOpallleHus TUIAHET U CPETHUMH paccTOSTHUAMU uX 10 CoJHIa, BBEN MpeICTaBlICHUE
00 UX AJUIUNITHYECKUX OpOUTAaX.

OrpomMHyr0  posb B pa3BUTUM  MPEACTABIEHUH O  IPOCTPAHCTBE  ChIrpall
chopMynupoBaHHbiil [. [anuneem TPUHLIUIT OTHOCUTEIHHOCTH, PAaCIIMPEHHE KOTOPOTrO BO MHOTOM
IIPUBEJIO K COBPEMEHHBIM Hay4YHBIM IPEJACTABICHUSM O NPOCTPAHCTBE U BpeMeHH. OH 3aMeTHil,
YTO, HAXOJSICh B MOMEIEHUHU O Maay0oi kopabiis U HaOmoAas 3a BCEM, YTO TaM MPOUCXOMAMT,
HEJb3s ONPEACTUTh, TOKOUTCS KOpadJib WIIM OH JIBUKETCS PABHOMEPHO U MpsIMOJIMHEIHO. [anumnei
cZieNial BBIBOJ], YTO MEXaHHYECKOE ABUKEHHE OTHOCUTENBHO, a 3aKOHBI, KOTOPBIE €T0 ONPEAEISIOT,
aOCONIOTHBI, T.e. 0€30THOCHUTENbHBI. Ero B3MIsAbl KOPEHHBIM OOpa3soM OTIMYAIUCH OT
OOLIENPUHATHIX B TO BpEMsl IPEJCTABICHUNH APUCTOTENS O CYIIECTBOBAHUU «a0COIIOTHOTO MOKOS
U «a0COJIIOTHOTO JBUKEHUS.

JlanbHeiiee pa3BUTUE MPEACTABICHUI O MPOCTPAHCTBE U BPEMEHU CBSI3aHO C UMEHEM P.
Jlexapma, KOTOpBI moOJaraix, YTO BCE SBIEHUS MPUPOAbI OOBSICHSAIOTCA MEXaHUYECKUM
B3aMMOJICHICTBHEM SJIEMEHTApHBIX MaTepUANbHBIX YacTHll. B3aummojeilcTBHe OH MpEeACTaBIsAI B
BU/JIE JIaBJICHUS WK yJiapa IpU COIPUKOCHOBEHUH YaCTUI] IPYT C IPYrOM U BBEJ, TAKMM 00pa3oM, B
€CTeCTBO3HAHUE UJCI0 O1u3kooelicmsus. OH MOCTaBUII 3HAK PaBEHCTBA MEX/1y MAaTEPHAIbHOCTHIO U
IPOTSKEHHOCTBIO, T.€., OTpPHUIAs IyCTOE MPOCTPAHCTBO, OTOXJIECTBUI IPOCTPAHCTBO C
MPOTSKEHHOCTBIO.

HoBas kaptuna wmupa Obuta npemioxxkena M. Hviomonom. PacnpocTpanuB Ha BCIO
Bcenennyto 3aKkoH TATOTEHHMs, OH IPHILEN K BBIBONY, YTO BceneHHast OeckoHeuHa. JIumbe B 3TOM
cllydae B HEW MOKET HaxXOJUThCS MHOXKECTBO KOCMHUYECKHUX OOBEKTOB - LEHTPOB TpaBUTALINH,
CBSI3aHHBIX MEXAy co0oit cuioil Tsarotenus. IlpoctpancTBo u Bpemst Hbl0OTOH XapakTepus3yeT Kak
BMECTHJIMILIA CAMHMX C€0sl U BCEro CYLIECTBYIOIIETO: BO BPEMEHM BCE pacrojaraercsi B MOpsAKe
IIOCJIEI0BATENBHOCTH, B IIPOCTPAHCTBE — B NOpsAAKe nosioxkeHus. [Ipu atom HeroToH pasnuuan nsa
TUINA TIOHATUN TPOCTPAHCTBA U BPEMEHM — aOCOJIOTHBIE (MCTUHHBIE, MaTEeMaTHYeCKHUE) U
OTHOCHUTEINbHBIE (KaxXyliuecs, oObIIeHHbIE). AOCOMIOTHOE BpeMsi caMo Mo cebe u 0e3 BCIKOTo
OTHOUIEHHUS K 4YeMY-JTMO0 BHEUIHEMY IPOTEKAaeT PAaBHOMEPHO U MHAY€e HAa3bIBAETCS JUIUTEIbHOCTHIO,
a abCONIOTHOE MPOCTPAHCTBO OE30THOCUTENIBHO K 4eMy Obl TO HU OBIJIO BHEIIHEMY, OCTaeTCs
BCEr/a OJMHAKOBBIM U HEMOJABMKHBIM. OTHOCHUTENbHOE BpeMSl €CTh IOCTUraemas 4yBCTBaMH
BHEIIIHAS Mepa MpPOAOJIKUTEIBHOCTH, YHoTpeOsseMas B OOBIICHHON >KU3HU BMECTO HCTUHHOIO
BpEMEHH (4ac, JIeHb, MECHIl, TO/1),  OTHOCUTEILHOE IIPOCTPAHCTBO €CTh MEpa UJIU Kakasi-Iubo ero
OrpaHMYEHHAas MOABW)XKHAS YaCTh, KOTOPasl ONPEAEIAETCS HAIMMHU YyBCTBAMM IO TIOJIOKEHUIO €TI0
OTHOCHUTENIbHO HEKOTOPHIX TeJ M KOTOpas B OOBIIEHHOH >KM3HM HMPUHHUMAETCS 3a MPOCTPAHCTBO
HenoABIKHOe. J[71s1 cBoux nmoctpoeHuit Hpl0TOH nCHobp30Bal MOETH aOCOIIOTHOIO MPOCTPAHCTBRA
U BPEMEHHU.

Hemeuxwuii yuensiit /.B. Jleibnuy pa3BuBajl pENSLUOHHYIO KOHLEMIUIO MPOCTPAHCTBA U
BpPEMEHH, OTPULIAIOIIYIO CYIIIECTBOBaHHE IMPOCTPAHCTBA U BPEMEHHM KaK aOCOJIIOTHBIX CYIIHOCTEH.
Vka3piBasi Ha YUCTO OTHOCHUTENbHBIM (PESIMOHHBIN) XapakTep IPOCTPAHCTBA M BPEMEHH,
JleiiOHUIl cyMTan, YTO MPOCTPAHCTBO M BPEMsI €CTh HEYTO OTHOCHTEIbHOE (IPOCTPAHCTBO -
NOPSZIOK COCYILIECTBOBAaHUS, a BpeEMs — TMOPAJOK IOCIEAOBATENbHOCTEN) M HE MOTYT
paccMaTpuBaTbCd B OTPBIBE OT caMmx «Bemiei». OmHako uaen JleiOHHMIITA O TIPOCTpPAHCTBE U
BPEMEHM HE MOJIYUNIIM PACIIPOCTPAHEHUE CPEAU €ETO COBPEMEHHUKOB.

HploToHOBCKAas KOHLEMIUS MPOCTPAHCTBA M BPEMEHM M MPUHLUI OTHOCUTEIBHOCTH
["anunesi, Ha OCHOBE KOTOPBIX CTPOMJIAch (pU3MUECKasi KapTHHA MUPA, TOCIOACTBOBAIU BIUIOTH JI0
koHma XIX B. IlpuHstHe aOCOMIOTHOTO BpPEeMEHHW W TMOCTYJWPOBAHHUE aOCONIOTHOW W
YHUBEPCAJIbHOW OJHOBPEMEHHOCTM BO Bceld DBceneHHOM CTallo OCHOBOW I TEOPUH
oanvHoOelicmeusi. B kadecTBe aNbHOMCWCTBYIONICH CHJIBI BBICTYNAJO TATOTEHHE, KOTOPOE C
0ECKOHEUHOW CKOPOCTbIO, MIHOBEHHO M NPSMOJIMHEHHO pacHpOCTPaHAJIOCh Ha OECKOHEYHbIE

41



paccTosHus. DTH MIHOBEHHbBIC, BHEBPEMEHHBIC B3aUMOJICHCTBUS OOBEKTOB CIYKMIN (PU3NIECKUM
KapkacoM i 000CHOBaHMSI a0COJIFOTHOTO MPOCTPAHCTBA, CYIIECTBYIOMIETO HE3aBUCHMO OT
BPEMEHU.

N3yueHne >I€KTPOMAarHUTHBIX SIBJICHUN BBIABWIO pAJl CYHUIECTBEHHBIX OTJIMUMN HX
CBOMCTB OT MEXaHMYECKUX CBOMCTB Teil. Ecnu B Mexanuke HbproTOHA CUIIBI 3aBUCAT OT PACCTOSHUM
MEXly TeJIaMH U HaIpaBJICHbI MO MPSMbIM, TO B JEKTPOJUHAMHUKE (TEOPUU SIEKTPOMArHUTHBIX
nporeccoB), coznanHoi B XIX B. anrnmiickumu ¢usukamu M. @apaoeem n /. K. Maxceennom,
CUJIBbl 3aBHCST OT PACCTOSIHUM M CKOPOCTEW M HE HAIpaBJI€HbI IO IPSMBIM, COCAMHSIOIIUM Tela,
pacupoCTpaHEHUE K€ CHJI IPOUCXOJUT HE MIHOBEHHO, a C KOHEYHOM CKOpocThrO. M3 3TOro
BBITEKAJI BBIBOJ O KOHEUYHOM CKOPOCTH PAcCIpOCTPaHEHUs JEKTPOMArHUTHBIX B3aUMOJACHCTBUN U
CYLIECTBOBAaHMM  JJIEKTPOMAarHUTHBIX  BOJAH. CBET, MarHeTusM, DJJIEKTPUYECTBO  CTaJIU
paccMaTpuBaThCA KAK MPOSIBICHUE €IMHOIO 3JIEKTPOMAarHUTHOTO nojst. OTKpbITHE CYHIECTBOBAHUS
10JI1 B IPOCTPAHCTBE MEXAY 3apsilaMd M 4YacTULAMU ObUIO 3HAYMMO I ONMCAHUS CBOMCTB
MIPOCTPAaHCTBA M BpeMeHHu. llepeHoc mNpuUHIMIA OTHOCUTEIBHOCTH Ha 3JIEKTPOJUHAMUKY HE
IIPEACTABIBUICA BO3MOKHBIM, TaK KAaK B TO BPEMs CUMTAJIOCh, YTO BCE IIPOCTPAHCTBO 3aIIOJIHEHO
ocoboi cpemoil - sghupom, HaTHKEHUS B KOTOPOM HCTOJKOBBIBAIUCH KaK HaMpsXKEHHOCTH
AIIEKTPUUYECKOTO M MArHUTHOTO TOJei. DPup HE BIUI HA MEXaHWYECKHE JIBIKCHHS TEJ, HO Ha
3JIEKTPOMArHUTHBIX MPOIECcax ABMKEHHE OTHOCUTENBHO 3upa («dPUpHBII BeTep») AOIKHO ObLIO
CKa3bIBaThbCsA. B YacTHOCTH, NpEINoNarajioch, 4YTO <«AQHUPHBIA BETEpP» [OJDKEH BIMATH HA
pacnpoctpaHeHue cBera. OIHAKO TMONBITKH OOHAPYXKHUTH «d(QHUPHBIN BeTep» HE YBEHYAIUCH
ycriexoMm. Tak, amepukaHckuii pm3uk A. MaWKenbCOH TMOCTAaBHJI OIBIT, KOTOPBIA JOKa3bIBAJ
HE3aBUCUMOCTh CKOpPOCTH CB€Ta OT JBWKEHHs 3emiid. Pe3ynbTarhl omnbita MalikenbcOHa He
NOJJaBAIUCh OOBSACHEHUIO C TIOMOIIBIO MOHATUHN KIACCUYECKON MEXaHUKHU.

Pacmmpenue npencraBieHuil 0 MPOCTPAHCTBE M BPEMEHM CBA3aHO C PACIPOCTPAaHEHHEM
IIPUHIMIIA OTHOCUTENBHOCTH ['anmies Ha CHCTEMBI OTCYETa, KOTOPBIE ABUXKYTCS IO OTHOIICHHUIO
JpYyT K JpYry paBHOMEPHO M MPSAMOJUHEWHO MOA JEHCTBHEM HMHEpLUUHU (MHEepLUUAIbHbIE CUCTEMbI
0TCYeTa) CO CKOPOCTSIMH, COIIOCTAaBUMBIMHU CO CKOPOCTBhIO cBeTa c. [[nst takux cucrem X. Jlopeny
IpeUIoKUI Ipeodpa3oBaHus, Hocsmue ero uMs. Ilpu v << ¢ npeobpazoBanus JlopeHua nepexoasr
B mpeoOpa3oBaHus ['amuies, HO €CiIM CKOPOCTh V CONOCTaBHMa CO CKOPOCTBIO CBETa ¢, TO
IIPOSIBIIAIOTCA CYIECTBEHHBIE OTINYMSI OT HEPEIATUBUCTCKON KaPTHHBI IPOCTPAHCTBA-BPEMEHH :

¢ coOBITHA, KOTOPbIE MPOUCXOASAT OJHOBPEMEHHO B OJHON CHUCTEME OTCYETa, MEePECTat0T
OBITH OZTHOBPEMEHHBIMH B JIPYroii; MEHSETCS M 3aKOH IPeoOpa30oBaHUsI CKOPOCTEH;

{0 TNpOCTPAaHCTBEHHbIE W BpPEMEHHBIE NPOMEXKYTKH HE OCTAIOTCSI HEU3MEHHBIMH IIpH
IepexoJe M3 OJHOM CHCTEMBI OTCYETa B JPYI'yH0, IBMXKYILIYIOCS OTHOCHUTEIBHO IIEPBOM CO
CKOpOCTBIO V.

BakHplil m1ar B NOHMMAaHHUM CYIIHOCTH NPOCTPAHCTBA M BPEMEHM CBSI3aH C CO3JaHUEM
A.Dunwmennom (1905) cnemumanpHOM TeopuH OTHOCHUTENbHOCTH. OH TIOKa3aj, dYTO B
npeoOpa3oBanusx JlopeHna oTpaxaroTcs HE pealbHble U3MEHEHHs] Pa3MepOB Tel NpPU JIBUKECHUU
(4TO MOXHO TPEJCTaBUTH JHIIh B a0OCOJIOTHOM IIPOCTPAHCTBE), a HW3MEHEHUsS PE3yJbTaTOB
MU3MEpPEHUS B 3aBUCHMOCTH OT JABMIKEHHUS CHCTEMBI OoTcYeTa. OTHOCUTENIBHBIMH OKa3bIBAINCh U
«UTMHa», U «IIPOMEKYTOK BPEMEHM» MEXKAY COOBITHSIMH, U JaXKe «OAHOBPEMEHHOCTH)» COOBITUH,
MHA4Ye TOBOps, HE TOJIBKO BCSIKOE [BWKEHHWE, HO W IIPOCTpPAHCTBO, M BpeMsa. Hcxons wus
HEBO3MOKHOCTH OOHapyXHUTh aOCOJIIOTHOE JBMKEHHME, DWHILTENHH cAenan BhIBOJ O PABHOIPABUHU
BCEX MHEPLUHUAIBHBIX cUcTeM oTcyera. OH chopMyIMpoBaji JABa MOCTYNATa, AETABIINX HU3JIUIIHEH
TUIOTE3Y O CYIIECTBOBaHMM HPHUpa U COCTAaBUBIIMX OCHOBY OOOOIIEHHOIO MPHHIIMIIA
OTHOCHUTENIBHOCTU: 1) Bce 3aKOHBI (PM3MKH OJMHAKOBO NPUMEHHMBI B JII0OOOW HHEPIHAIBHON
CHUCTEME OTcueTa M He JOJDKHBI MEHSTbcA MpH mnpeoOpasoBanusx JlopeHima; 2) cBeT Bceraa
pacrpocTpaHsieTcs B CBOOOJHOM IPOCTPAHCTBE C OJHOM M TOW K€ CKOPOCTBIO HE3aBUCHMO OT
JIBUKEHUSI HCTOYHUKA.

B pamkax oOmel Teopuu OTHOCHUTEIBLHOCTH OWHINTEWHA CUYUTAETCS, YTO CTPYKTypa
IIPOCTPAHCTBA-BPEMEHH OIPEACIIAETCS PACIpEACICHUEM MacC MaTrepud. Tak, B KIACCHYECKOU
MeXaHUKe MPUHUMACTCS, YTO €CJIM OBl BAPYT BCe MaTepHalIbHbIE BEIIM HCUYE3JIH, TO IPOCTPAHCTBO U
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BpeMsi octajuch Obl. COrJlacCHO TEOPUHM OTHOCHTEIBHOCTH, MPOCTPAHCTBO M BpPEMS HCUE3IH Obl
BMECTE C 3TUMH BEILAMHU.

B coBpeMeHHO# Hayke HCHOJB3YIOTCS TaKWe MOHATHUS, KaK (pru3nyeckoe, reoorHiecKoe,
reorpaguueckoe, OMOJIOrMYECKOe, IICUXO0JIOTHYECKOe, COLMAIbHOE MPOCTPAHCTBO U Bpems [4, 11,
12 u gp.]. IlpomutrocTpupyeM 3TO Ha JBYX BHJAX MPOCTPAHCTBA U BPEMEHU - OMOJOTHYECKOM U
IICUXOJIOTHYECKOM.

Buonocuueckoe ~ TNPOCTPAaHCTBO M BpeMs  XapakTepusylwT  crenuduyeckue
IIPOCTPAHCTBEHHO-BPEMEHHBIE CBOMCTBA IIapaMETPOB OPraHUYECKOM MAaTepuu: AaCHUMMETPHIO
pAacIIoNIOKEHHsI aTOMOB B MOJIEKYJax OelKa M HYKJICHHOBBIX KHCIIOT; COOCTBEHHBIC BPEMEHHBIC
PUTMBI M TEMIIbI M3MEHEHUS BHYTPHOPraHU3MEHHbIX U HAJOPraHU3MEHHBIX OHOCHUCTEM;
B3aMMOCBS3b U CUHXPOHHU3ALUI0 PUTMOB JIPYT C IPYI'OM, a TaK)K€ C BPALEHUEM 3€MIIM BOKPYT OCU
Y CMEHOM BPEMEH roja.
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Puc. 5.1. 3aBucumocTh TeMna GHONOrH-

YECKOro BpEMEHH 4€JIOBCKA OT €ro BO3pacTta

Jlist ananm3a OMOJIOTHYECKOTO BPEMEHH YelIoBeKa MoJIe3HO 00paTuThes K puc. 5.1 [2], roe
JlaHa 3aBUCUMOCTbh TeMIa OHOJOrMYECKOro BPEMEHH YelloBeKa OT ero (PM3M4ecKoro BO3pacTa.
['paduk mocTpoeH Ha OCHOBE aHaIW3a JaHHBIX O JJUTEIBHOCTH 3aKHUBJICHUS PaH, TeMIepaType
TeNa, cocTaBe KpoBH, KoHueHTpauuu [IHK B opranusme, colaep:kaHuUU IUIIOKO3bl B TKAaHAX U
MOKA3bIBAET, UTO €ciu [Jig 10-1eTHero yenoBeka MpUHITh TEMIT OMOJIOTUYECKOT0 BPEMEHH 3a OJIUH
roll, TO B TPEXJETHEM BO3pPacTe ITOMY BPEMEHM COOTBETCTBYET 6 jeT, a B 70-J1eTHEM - BCEro
HECKOJIbKO MecsileB. AHaJIOTMYHble TpadUKH TMOCTPOEHBI i PbIO, MyX Jp030(ui, MBIIIEH,
Jonraaei, MouTtockoB. bonee Toro, Takue rpaduKy 3aBUCHMOCTH Te€MIIa BPEMEHH CHCTEMBI OT €ro
BO3pacTa MOXHO CTPOUTh W JUIsl HEKHMBOM HPUPOJAbI B BHUJE Tpaduka CKOPOCTH pa3pylIECHUs
TOPHBIX CUCTEM Pa3HOr'0 BO3pacTa, CKOPOCTH POCTA OBpAra Ha pa3HbIX CTaJUAX €r0 pa3BUTHS U T.J.

Ilcuxonocuueckoe TPOCTPAHCTBO M BpPEMsI XapaKTEPU3YIOT OCHOBHBIE CTPYKTYPBI
IIPOCTPAHCTBA M BPEMEHM, CBS3AHHBIE C BOCHPHUATHEM M TaK Ha3blBAEMbIMHU IEPLENTHBHBIMU
(BKyCOBBIMH, BHM3yaJbHBIMH U T.H.) TNoysAMU. VccrnepoBarensiMu BbISBIEHBI HEOIHOPOAHOCTh
NEpUENTUBHOTO NPOCTPAHCTBA, €ro acuMMmeTpus, d¢p¢dekr oOpaTUMOCTH BpEMEHH B
Oecco3HaTeNbHBIX W TPAHCICUXMUYECKUX IpOIeccaX, a TakkKe CHHXPOHHU3M ICUXUYECKHX
IIPOLIECCOB, COCTOSIIUI B OJTHOBPEMEHHOM I1apaJuIeIbHOM MPOSBICHUN UICHTHYHBIX ICUXUYECKUX
NEPEKUBAHUMN y JIBYX WJIM HECKOJIBKUX 4elOBEK. [ MILTIOCTpaluy MCUXO0JI0THYECKOIO BPEMEHU
MOKHO MPUBECTU IMIMPOKO HU3BECTHOE BbICKa3zbiBaHUE Hemeukoro ¢uiocopa A. Illomenrayspa o
TOM, YTO B JIETCTBE BpeMs MJET OYEHb MEJUIEHHO, B IOHOCTH -ObICTpee, HO BCE DPAaBHO elle
«IIEepeIBUraeT HOTHW», B 3PEJIOM BO3pacTe OHO YK€ «HUIET B HOTY» CO CTAPEHHEM, & B CTapOCTH
MYHTCA, Kak cTpena. KoHEeYHO ke KaX/Iblil YeIOBEK MCIBITHIBAI MOMEHTHI, KOI/la BPEMs «MUHNTCH,
KaK CTpesla» WIH «TSAHETCs, Kak pe3uHa». lIpomyumrocTpupoBaTh pas3inyHOE BOCIPHUSITHE
IIPOCTPAHCTBA MOXHO, HAIIPUMEP, HATIOMHUB O TOM, YTO OJHO U TO K€ MOMEIICHUE OJHUM JIIOSIM
MOJKET Ka3aTbcs OOJBIINM, a IPYTUM - MaJICHbKUM.

KpomMe paccMOTpeHHBIX THIIOB NMPOCTPAHCTBA U BPEMEHH B JIUTEpaType OOCYKIAroTCs
po0JIeMbl TE€O0JIOIMYECKOro, reorpaduyeckoro, COUMAIbHOTO M JAPYTrUX THUIIOB NPOCTPAHCTB U
BpPEMEH, BBIJICNIAIOTCS UX crenuduyeckre 4epThl U XapakTepHble ocoOeHHOCTH. [Ipu 3TOM 00BIYHO
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AHATM3UPYIOTCS  HEOTHOPOJHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYp, CHelnuduIecKkue
MPOCTPAHCTBEHHBIE OTHOIICHUS MEXY dJIEMEHTaMH, PUTMbI U TEMIIbl U3MEHEHUs, YCKOpEHUE WU
3aMeJUIEHHME TEMIIOB pa3BUTHS pPAacCMaTpPUBAEMbIX B KOHKPETHOM OTpaciad €CTeCTBO3HAHUS
00BEKTOB.

Bonpoc 2. CBoiicTBa NIpOCTPAHCTBA U BPeMEHH

Jlo HacTosIIero BpeMEeHU HET €IUHOM MOJIENN MPOCTPAHCTBA U BPEMEHU, TPUMEHUMON BO
BceX 00nacTax ecrtecTBO3HaHUsA. CKOpee MOXKHO TOBOPHUTH O BBIOOpPE M CO3JaHMM IOAXOJSIIEH
MOJIEJHN MPOCTPAHCTBA U BPEMEHHM JJISl PElICHUS KOHKPETHBIX 3a7lad B Pa3HbIX OTPACISAX HAYKU O
npupose. Beioop HEKOTOPOH MOJEIN IPOCTPAHCTBA U BPEMEHU WM €€ U3MEHEHHE MMEET CMBICI
JUIIb B ciyd4ae, €clid 3TO MPHUBEAET K HOBOM HCCIIEOBATEILCKOM MporpaMmme, CrocoOCTBYIOLIEH
0oJsee riy0OOKOMY NPOHMKHOBEHHIO B CYIIIHOCTh U3y4aeMOr0 SIBJIEHHUS, TIOJyYEHUIO HOBOT'O 3HAHMSL.

CylecTBYIOT pa3Hble MOAXOAbl K pEUIeHHI0 MpoOJeMbl O TaKUX CHenu(pUUecKux
CBOMCTBAaX TMPOCTPAHCTBA © BPEMEHHU, KaK CaMOCTOATEIbHOCTh, MEPHOCTh, CHUMMETPUS,
00paTUMOCTh, KpUBH3HA, COOTHOIIICHUE (PU3UIECKOTO U TEOMETPUUYECKOTro moaxo0B [5, 10, 11, 13,
14]. OnHo u3 Hambomnee 00CYX /TaeMBIX CBOMCTB MPOCTPAHCTBA M BPEMEHHU CBSI3aHO C BBISIBJICHUEM
ero CcamocmosmenbHol cywHocmu. 3]1eCh TOBOPAT O JBYX KOHLEMIUAX: CyOCTaHIIMAIbHON U
PENSIIMOHHON (PENATUBUCTCKOM).

Cyb6crannuanbHasi KOHIIETIUS [TOApa3yMeBaeT, YTO NP OMMCAHUU MPUPOTHBIX TMPOIIECCOB
WCIIOJIB3YIOTCSI CPEJICTBA KIIACCUYECKON MEXaHUKH U MPOCTPAHCTBO U BPEMSI BOCIIPUHUMAIOTCS KaK
HEYTO CaMOCTOSITENIbHOE: TPOCTPAHCTBO — HEKOTOPOE MYCTOE BMECTHUIIUIIIE TEJ, @ BPEMsI — HEUTO
IPOTEKAroIee paBHOMEPHO M MHAYe Ha3bIBAIOLICECs IIUTENbHOCTRI0. CaMO CIIOBO «CyOCTaHIIMS»
(ot mat. substantia - CymHOCTB; TO, YTO JIEKHT B OCHOBE) MOJAPA3yMEBAET HEUTO OTHOCHTEIHLHO
YCTOMYMBOE WJIM, APYTUMHU CJIOBAMHU, TO, YTO CYILIECTBYET caMO IO ce0e, HE 3aBUCUT HH OT Yero
Ipyroro.B cBA3M C CaMOCTOSITEIBHOCTBIO CYIIHOCTHM MPOCTPAHCTBA M BPEMEHM BO3HUKAET
MOTPeOHOCTh B TIOMCKE CHEeIM(PUYECKUX UX CBOWCTB. B mmreparype »3Ta mpobiiema
paccMaTpuBaeTcs IPUMEHHUTEIBHO KO BpeMeHu. Hampumep, coBerckuii actpodpuzuk H.A. Ko3sipen
B 1963 r. B cBoeii pabore «lIpuumHHas MeXaHMKAa W BO3MOXKHOCTH OSKCIEPUMEHTAIBHOTO
UCCIIeIOBAaHMs CBOWCTB BpEMEHHW» OOpaTWi BHHUMaHWE Ha cleaymomne obcrostenbctBa [10].
BOJBIIMHCTBO 3aKOHOB MEXaHMKM IO OTHOIIEHUI0O KO BpEeMEHH cuMMmeTpudHo. OnHako B
JNEHCTBUTENFHOCTH HAOMI0OaeTcs HampaBleHHOE pa3BUTHE MHUpa. HecHMMETpHYHOCTH 3TOTO
npouecca OOBIYHO OOBSCHSETCS IMEPEXOJOM CHCTEM U3 MAaJOBEPOATHOIO COCTOSIHMSI B OoJjee
BeposaTHOe. Ho peanbHast kapTuHa HabmogaeMol BeeneHHOM MPOTHBOPEUHT 3TOMY YTBEPIKIEHUIO.
Ko3bipeB mpeanonoxusi, 4To HECUMMETPUYHOCTh €CTh CBOMCTBO CaMOTO BPEMEHH, a X0/ BpEMEHHU
JOJKeH OBbITh YHHUBEPCAIBHON TOCTOSHHOW U OMPENENSThCS MO OTHOIIEHHIO K HEKOTOPOMY
WHBApUAHTY, KOTOPBIM MOXET CIIYXHUTh MPOCTPaHCTBO. OH BBEN TPU aKCHOMBI MPUYMHHOCTHU: 1)
MPUYUHBL M CIIEJICTBUSl BCEr/la Pa3JeNsIFOTCsl MPOCTPAHCTBOM; 2) MPUYHMHBI U CIEACTBUS BCETIa
pasnenstoTcsl BpeMeHeM; 3) Bpems o0agaeT abCOMIOTHBIM CBOMCTBOM, OTJIMYAIOIIMM OyayIiee OT
npoueamero. Ecnu 3T0 Tak, TO B MPOCTPAHCTBE-BPEMEHM JOJKHA CYIIECTBOBAaTH TOYKa, HE
MpUHAJIeKANAss HU TPUYUHE, HU CIEJACTBUIO, a HAJIWYWE XOJa BPEMEHHU JOJDKHO CIIYXKHUTh
00BSCHEHHUEM TOTO, YTO MPH H3OTPOIMHOCTH MPOCTPAHCTBA (HE3aBUCUMOCTU CBOUCTB (DPM3HUECKUX
SBJICHUH OT HaNpaBJIeHMs) B HEM BCEr/la pa3IMyaloTcsl IPpaBoe U JIEBOE Havaa.

PensimonHas (pensiTHBUCTCKAs) KOHIEMIUS HCIIONB3yeTCs B clydae, €CIU OMUCaHHe
SBJIGHUN JIEHCTBUTENBHO TpeOyeT MpHUBJICUEHUS TEOPUM OTHOCUTENbHOCTH A. DiHIITElHa, Tne
MIPOCTPAHCTBO U BPEMSI CYIIECTBYIOT MOCTOJIbKY, MOCKOJIbKY CYIIECTBYET MaTepus, T.€. €CIIU BAPYT
WCYE3HET MaTepusi, TO HCYE3HET ¢ TPOCTPAHCTBO, W BpeMs. OTa KOHICMIUS OTPHUIIAET
CaMOCTOSITENIbHYIO CYIIHOCTh MPOCTPAHCTBA U BPEMEHH, pacCMaTpUBasi BpeMsl KaKk OTHOILIEHHE WIH
CUCTEMY OTHOIICHUH MeXIy (pu3ndeckuMu coOBITUAMU. B ee pamkax A BpeMeHU HauboJjee sICHO
PacCKpBIBAIOTCSI OTHOUIEHUS paHbLIE-TIO3KE, OYEHb BaXHbIE C TOYKM 3PEHHUS IPUUUHHO-
CIIeICTBEHHOr0 aHanu3a.B nurepaType oOcyxmaercs Takoe CBOMCTBO MPOCTPAHCTBA U BPEMEHU,
KaK uX MepHocms. OOBIYHO MOJ MEPHOCTBIO MOHMUMAIOT KOJMYECTBO 3aMEPOB, KOTOPHIE CIEIyeT
cAenaTh Uil OAHO3HAYHOTO OINpeAeNieHUusT MecTa HEKOTOpod Touku. Tak, 4yToObl OJHO3HAYHO
OTIPEICIUTh MECTO TOYKH B MPOCTPAHCTBE B (DUKCHPOBAHHBIM MOMEHT BPEMEHHU, HEOOXOIAMMO M
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JOCTaTOYHO yKa3aTh TpU €€ KOOpAuHaThl. B Hamboiee MpUBBIYHON MPSIMOYTOJIBHON JEKapTOBOM
cucTeMe KOOpAMHAT 3TO X, y, Z - JUIMHA, LIMPUHA U BbICcOTa (pUc. 5.2, a); B cepudeckoil cucreme
KOOpAWHAT TpedyeTcsi yKazaTh paguyc-BeKTOp I u yrisl o U B (puc. 5.2, 6); B HMIUHIAPUYECKON
cucTeMme - BeIcOTy h, paguyc-Bektop I u yroiu a (puc. 5.2, g).

Cuntaercs, 4TO BCE€ MaTE€pUAIbHBIE MPOLIECCH] U B3aUMOJICHCTBUS PEAIN3YIOTCS UMEHHO B
IPOCTPAaHCTBE TpeX u3MepeHuil. B onHOMEepHOM (IMHUS) WIM JBYXMEPHOM (IUIOCKOCTB)
IIPOCTPAHCTBE HE MOTYT IIPOUCXOJHUTH B3aMMOJCHCTBHS YaCTULl M MoJed. Tpu u3MepeHus
ABIISIIOTCSL  HEOOXOIUMBIM M JIOCTaTOYHBIM MHHHUMYMOM, B pPaMKax KOTOPOIO MOTYT
OCYILECTBIISATHCS BCE THIIBI B3aUMOACHCTBUI MaTepUAIbHBIX OOBEKTOB.

Puc. 5.2. Cuctemsl KOOpAMHAT: @ — NPSIMOYrojbHas JAeKapToBa, 6 — chepu-
YyecCKas, 6 LWIHHAPpHYCCKAs

B HacTosmiee BpeMsi He H3BECTHO KakuUX-JIHOO (OpM MABMXKEHHS U B3aUMOJICHCTBUS,
KOTOpble TpeOoBalu Obl YETHIPEX- WU ISTHUMEPHOTO IMPOCTPAHCTBA, U BO3MOYKHOCTH TaKHX
IIPOLIECCOB HE BBITEKAET HU U3 KAKUX YCTAHOBJIEHHBIX 3aKOHOB MTPUPO/IBI.

B nuteparype HepenkH pacCykAE€HHS O BO3MOXKHOCTH CYIIECTBOBAaHHUS IPOCTPAHCTB
Oonpiiero koiuyecTBa u3MepeHuil. Tak, B mocienHee BpeMms Obljla BBIIBUHYTa THIIOTE3a O
peanbHbIX 11 um3MepeHUsX B 00JacTH MHKPOMHpAa B TI€pBbIE MOMEHTBHI POXJIEHHsS Haulen
Bcenennoii: 10 - mpocTpaHCTBEHHBIX M OJAHO — BPEMEHHOE; 3aT€M OHU 00pa3yloT 4-MepHBIH
IIPOCTPAHCTBEHHO-BPEMEHHOM  KOHTMHYYM. JTa THIIOT€3a CBf3aHa CO  CIEAYIOIIUMU
oOcrosiTenscTBaMu. B MaremaTuke U (Qu3MKe MIMPOKOE MPUMEHEHUE IMOJIYYUIIO MPEJCTaBICHUE O
MHOT'OMEPHBIX (N-MEpHBIX) MpOCTpaHcTBaX. JlaHHass MaTeMaTHuUecKasi aOCTPaKIUs UTpaeT BaXKHYIO
posb. Kaxnasg koopAuHaTa MHOTOMEPHOTO MPOCTPAHCTBA MOXKET YKa3blBaTh Ha Kakoe-TO J100oe
CBOWCTBO paccMaTpuBaeMoi (PU3NYECKOI pealbHOCTH - TeMIepaTypy, IIOTHOCTh, CKOPOCTh, MacCy
u T.0. Ecimm uyuMcno Takux mapamMeTpoB  BMECTE€ C  NPOCTPAHCTBEHHO-BPEMEHHBIMU
XapaKkTEepUCTHUKAaMHU PaBHO 7, TO CYUTAETCS, YTO OHM O00pa3yloT «-MEpHOE NPOCTPAHCTBO, a
KOHKpPETHbIE 3HAUEHUs CBOICTB ONpeAeNsioTcs Kak TOYKHM B «-MEpPHOM IpocTpaHcTBe. [lpu
JIOCTAaTOYHO OOJIBIIOM KOJIMYECTBE CBOICTB M B3aMMOCBSI3aHHBIX MEPEMEHHBIX MOXKHO MPUHTH K
MOHATUIO MHOTOMEPHOTO M Jake OecKOHeYHOMepHOro mpocTpaHcTtBa. OJHAKO MOHATHE
IIPOCTPAHCTBA 31E€Ch MMEET YCIOBHBIM XapakTep, TaK KaK IPUMEHSAETCA Ul XapaKTEpUCTHKU
COBEpUIEHHO IPYruX CBOMCTB.UTO KacaeTcsi MEpHOCTH BPEMEHH, TO Yallle BCEro YKa3bIBalOT Ha €ro
OJIHOMEPHOCTB: JJIsl ONpPEACIECHUSI BPEMEHM JIOCTATOYHO 33JaTh OJHY KoopauHaty. Ilo mHeHMIO
C.T. MentoxunHa, ecind Obl BpeMsl MMEJIO HE OJHO, a JIBa, TP H3MEpEeHHs] U OOoJjblle, TO 3TO
03HayaJIo Obl, YTO MapajuIeNbHO HALIEMY MUPY CYLIECTBYIOT aHAJIOTUYHbIE U HUKAK HE CBA3aHHBIE C
HAallUM MUPBI-IBOWHUKH, B KOTOPBIX T€ JK€ COOBITHS pa3BOPAuyMBAIOTCS B TOM ke
nocienoBarenbHOCTH. COOTBETCTBEHHO y Ka)JIOTO YeJIOBEKa JOJDKHBI OBLTHM OBl CYIIECTBOBATh
JIBOMHUKH B KaXJIOM M3 MapajuleJbHbIX MUPOB. HO 1isi TakuxX mpenmnosioKeHWid HET OCHOBAHUM

[19].

Jpyroii Touku 3peHus npuaepxkuBaerca poccuiickuii reorpad FO.I'. CumonoB [5]. On
nojjrarac€t, 4To BIIOJHC BO3MOXHO HNPCJIOKHUTHL ABYXMCPHYIO MOJCIIL BPEMCHH, IMOJIC3HYIO JIA
ONMCAHUA U U3YYEHHs] HEKOTOPOTO KJlacca COOBITHH, M paccMaTpHUBaeT €€ Ha MPUMEPE HEKOTOPBIX
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reorpaMuecKux SBICHUNA. 37ieCh CleAyeT BCIIOMHHUTH O JBYX THUIAX BPEMEHU — COJHEYHOM H
ayHHOM. C ¢azaMu JIyHHOT'O U COJTHEYHOI'O KajeHJapei MOr'yT ObITh CBSI3aHbl pa3IMYHbIC COOBITHS.
M3BeCTHO, YTO 3TH BEKTOPHl BPEMEHU HE3aBUCHMBI U HE COBIAAAIOT MO (hazaM, a UX MEpPHOAbI HE
ABIIAIOTCA KPATHBIMU APYT Apyry. Tak, nzydas siBjacHHs Ha 3€MJI€, MOXKHO OTBICKaTh CPEIU HUX TE,
KOTOpBIE CBSI3aHBI JINIIb C IPAaBUTALMOHHBIMU NOsIAMU 3eMits - JIyna u 3emns - Conniue. DT noss
MOTYT HaKJIaAbIBaTbCsA APYr Ha Jpyra, TO CyMMHUPYSCh, TO BBIUUTAsACh. B TakoM ciyd4ae MOKHO
rOBOPUTH 00 M3YyYEHHM T'PAaBUTAIIMOHHOW CHCTEMBI M3 TpeX Tesl. B Takoil cucreme KOJIMYECTBO
BEKTOPOB BPEMEHHU COBIAJAeT ¢ KOJMYECTBOM cTeneHeil cBoboabl. IlycTe B mpocTpaHCTBE ABYX
BEKTOPOB BPEMEHHU OCh X COBIAJAET C BEKTOPOM COJHEYHOI'O BPEMEHH, & OCb Y — C JyHHbIM. B
(a3y HOBOJIYHUS CHJIbI IYHHOT'O U COJTHEUHOTO NMPUTSKEHUN CKIIabIBAIOTCA, a B (ha3y MOJTHOIYHUS
— BblunTatoTcs. IloaTomy B a3y HOBOSYHHST MaKCHMallbHBIE T'PAaBUTAIIMOHHBIE BO3MYIICHUS
ucnbiThiBatoT 3emiss u Comnne, a B ¢asy mnonHonyHus — Jlyna u ConHie, MHHUMYM
IPaBUTALMOHHON HAINPSHKEHHOCTH 3€MJIM NMPUXOAMUTCS Ha IOJIHOJIYHHE, KOTJa IpaBUTALMOHHbBIE
nojs BbluuTaroTca. TakuM o0pa3oM, Ha 3emile IpaBUTALMOHHAs HANpPsDKEHHOCTh HApacTaeT OT
IIOJIHOJIYHMSI K HOBOJYHHIO, a 3areM yObiBaeT. [Ipu HapacTaHMM TI'paBUTAlMOHHON BOJIHBI
BO3HUKAIOT OJHU 2(PdeKThl, a Ha (oHe yObIBaHUSA (CHATHUS) HANPSHKEHHOCTH - Apyrue. Tak,
TEKTOHWYECKHE TPEIIMHBI B pa3Hbie (a3bl CHOKUMAIOTCS M PACHIMPSIOTCS; MPOILECCH], CBA3aHHBIC C
TPEIUHHO-TIOPOBBIM JaBJICHUEM IPYHTOBBIX BOJ, IPOTEKAIOT C PA3HOU CUJION U T.J.

B obOumeMm cnywae, nmo mbican CUMOHOBa, BEKTOPOB BPEMEHU MOXET ObITh HE JBa, a
Oonbuie. BpiOop Moaenum MHOTOMEPHOIO BpeMEHHM (B YAacTHOCTH, OIpEJeNIeHHE KOJIMYecTBa
BPEMEHHBIX BEKTOPOB) yJIAETCsl OCYIIECTBUTH JOBOJBHO MPOCTO B TOM Cllyyae, KOIJa M3ydaeMble
IpoIecChl MPUYUHHO HE 3aBUCAT APYT OT Apyra U UX MOXKHO NPEICTaBUTh ceOe KaK LIUKIUYECKU
IPOSIBIISIOLIMECS, IPUYEM LIUKJIbI MOTYT JJIMTHCS HE YacaMH U CyTKaMHM, a F0JlaMH, CTOJIETUSMU U
JIa>K€ THICAUYEIIETUSMH.

CumMMeTpHst - OJHO U3 CBOMCTB MPOCTPAHCTBA U BPEMEHH. DTO CBOMCTBO 3aKJIHOYaeTCs B
nepexone OOBEKTOB B caMHuX ceOs WIM Jpyr B JApyra NpU OCYLIECTBICHHM ONpPEAEICHHBIX
npeoOpazoBanuil. B HanOosiee WMIMPOKOM CMBICIE CUMMEMPUs — CBOUCMBO HEeUSMEHHOCMU
(uneapuanmnocmu) omoenbHblX CMOPOH, NPOYEcco8 U OMHOUIeHUU O00BEeKMOo8 OMHOCUMENbHO
Hekomopulx npeobpazosanuti. CAMMETPUYHBIMA MOTYT OBITH BEIIH, MPOILIECCHl, TEOMETPUUECKHE
¢Gurypel, MaTeMaTH4eCKMe YpaBHEHUs, >KHUBbIE OPraHU3Mbl, IMPOU3BEICHUS MCKYCCTBA M T.1.
[IpeoOpa3oBaHus CUMMETPUU MOTYT OBITh U pealbHBIMU, U MBICICHHBIMU (IIPOCTPAHCTBEHHBIN
CIBMI, BpalllEHUE, 3€PKAJIBHOE OTPa)K€HHE B IIPOCTPAHCTBE, 3apsAIOBOE COIPSHKEHHE -3aMEHa
YacTUILIBI HA aHTUYACTHULLY).

[IpencraBneHus 0 CHMMETPUHM UMEIOT OOJIBIIOE 3HAUEHUE MPAKTUYECKH BO BCEX OTPACIAX
€CTeCTBO3HAHUS. VICTOKM 3TOro MOHATUS BOCXOJSAT K AHTUYHBIM IPEACTABICHUSM O T'apMOHMHH,
KOTOpBIE MMENN IPEUMYIIECTBEHHO JCTETHMUECKHH CMBICI COPa3MEPHOCTH, YPaBHOBEIIEHHOCTH,
YIOPSA0OYEHHOCTH, KpacoTbl W coBepiuieHcTBa. CrenuanbHble Hay4dHble pa3pabOTKU MOHATHUS
cumMmerpun Hadanuch B XI'X B. B kpucramiorpapuu. Ycwmsamu U. I'eccens (®panuums), A.
[Mendpmuca (I'epmanus), A.B. T'agonuna u E.C. ®@enopoBa (Poccus) Obulo co3/1aHO ydeHUE O
IIPOCTPAHCTBEHHON CUMMETpPUHU, B KOTOPOM BbIJAENEHb 230 BO3MOXHBIX TPYNIl CUMMETPUHU.
BHyTpeHHsIE cUMMETpHUsl ONpeeNsercs MOJIEKYJSPHBIM CTPOCHHEM BEIIeCTBa, O YEM
CBUJIETEJILCTBYIOT (POPMBI KPUCTAJUIOB MPUPOIHBIX MUHEPAIOB Pa3IMYHOIO XUMHUECKOTO COCTaBa
U UX KpHUcTauinyeckoi pemetku (puc. 5.3). OcoOeHHO COBEpIIEHHBIX (OPM MOXKHO TOOUTHCA,
BBIpAlINBas HICKyCCTBEHHBIE KPUCTAILIIBI.

46



Puc. 5.3. Kpucrannsr: a — no-
BAPEHHON conu, 6 — KBapua, 6 —
ajamasa, 2 — rpaHara

B oxpyxatorem Hac Mupe mnpeoOnagaroT 1Ba BUJA CHUMMETPHUHM -3€pKalibHas, WU
OwnarepaibHas, CUMMETpusi U paauanbHo-TydeBas [20]. Kak oxkasanock, Bce, 4TO pacTeT WA
JBUKETCA BEPTHKAJIbHO OTHOCHUTEIBHO 3€MHOM TIOBEPXHOCTH, HUMEET paJAHaIbHO-yYEBYIO
CHUMMETPHUIO B BHUJIE Beepa IMEPECEKANINXCS TUIOCKOCTEH CHMMETPUU, a BCE, UYTO PacTeT U
JBUKETCS TOPU3OHTAJIBHO WJIM HAKJIOHHO IO OTHOUIEHUIO K 36MHOUM IOBEPXHOCTH, MOJUHHSIETCS
OwnarepadbHON CHUMMETpUHU (OJHA TUJIOCKOCTh cuUMMeTpuH). OJIHaKO HM3BECTHO, YTO 3EMHOE
TATOTEHUE BIUSET JIMIIb HAa BHEIIHIOW (Gopmy mpupoansix Ten. CrienoBarenbHo, ¢opma JTr000ro
00BeKTa CBs3aHA KaK C €ro BHYTPEHHUMH CBOWCTBAMH, TaK M C BHEIIHUMH (aKTOpaMH,
BO3/ICHCTBYIOIIMMU Ha 3TOT OOBEKT.

CooTHoIICHHUST BHYTPEHHEW M BHENIHEH CUMMETPHUHU TOJYYHJIA OTPaKCHHE B MPUHIUIIC
cummetpuu I1I. Kiopu. B ynpomienHoit ¢dopMe OH 3BYUHT Tak: CUMMETPHUS MOPOKAAIOIICH CPEIbI
HaKJIa/IbIBA€TCsl HA CUMMETPHIO Tena, oOpasyrouierocs B 3Toi cpene. [lonyuuBiuasicst B pe3ynbrare
dbopMa Tena coxpaHseT TOJIbKO T€ JIEMEHTHI CBOEH COOCTBEHHONW CHMMETPUU, KOTOPHIE COBIAIAIOT
C HAJIO)KEHHBIMU Ha HETO AJIEMEHTaMH CUMMETPHUH CPEIbI.

Nnest cumMmeTpuu JIEKUT B OCHOBE MHOTMX HCCIIEOBAHUN COBpEMEHHOM Hayku. Tak, O.
Kneiin (I'epmanusi), paccMaTpUBaBIIMKA pa3UYHbIE TEOMETPUM KaK TEOPHUH HWHBAPHUAHTOB
OTpeAeIeHHBIX TPYNI MpeoOpa3oBaHMil, BHEC CYIIECTBEHHBIM BKIaJA B (QOpMUpPOBaHUE
COBPEMEHHOTO TOHSTHUS CUMMETPUM, TECHO CBSI3aB €r0 C MOHATHEM HHBAPUAHTHOCTH M TEOPUU
rpynn. Teopembr O. Herepa (I'epmanusi) mO3BOJMWIM CBSI3aTh MPOCTPAHCTBEHHO-BPEMEHHYIO
CUMMETpHUI0  (MHBapUaHTHOCTb) YPaBHEHUHW MaTeMaTUYecKo (U3HKM C  COXpaHEHUEM
dbyHIaMeHTaNbHBIX (PU3MUECKUX BEIMUYUH - SHEPTUU UMITYJIhCa, MOMEHTA KOJIMYecTBa JBUKEeHUS. B
JaTbHEHIIIEM UCCIIeIOBAaHNE B3aUMOCBSI3U MPUHIIMIIOB CHMMETPUU C 3aKOHAMU COXPAHEHHS CTaJIO
OJIHUM U3 MarucTpalIbHBIX HANIPaBICHUN pa3BUTHS (PU3UKH.

B xumuu u 6Monoruu Ha MEPBBIA TUTAH YacTO BBIXOJWT aCUMMETPHS KaK ONPECIICHHOE
HapyIICHHEe CHUMMETPHH, OCOOCHHO XapaKTepHOE MJsl JKUBBIX OPTaHW3MOB Ha MOJEKYISPHOM U
MOP(OJIOTHYECKOM YPOBHSAX WX CTPYKTYPHOUM OpraHU3aIii. DBOJIONMOHHOE PAa3BUTHE MATEPHUH OT
MPOCTBIX XUMUYECKUX COCNMHEHUN K CJIOXKHBIM OpPraHWYECKUM U OHOJOTHYECKHM CHCTEMam
OOHapy)XMBaeT OOIIYI0 TEHICHIUIO YMEHBIIEHUS CTENEHW CHMMETPHH W COOTBETCTBEHHO
Bo3pactanue acummerpun. B.M. BepHanackuii Bugen B CHMMETPUU KIIOY K Pa3JIEJICHUIO KUBOW U
HEXWBOW TIPUPOJIbI, YKa3bIBasi Ha TO, YTO IMpaBU3HA W JICBU3HA B MUPE KPUCTAJUIOB HE HTPAIOT
MPUHIMITAATIBGHOW pPOJIM, a JUIsl JKUBBIX OpPraHM3MOB HaOmomaetcss uHas kapTtuna. JI. Ilactep
MOKa3aJ, 4TO B MPOAYKTaX OMOXUMHUYECKHUX IMPOIECCOB MpeolaagaroT Ju00 mpaBkie, JUOO JIEBBIC
M30MepHl BellecTBa. B 000OIIEHHOM BHJIE€ B OHOJOTHH YCTAHOBJIEHO, YTO MPOCTPAHCTBO,
3aHMMAaEeMO€ )KMBBIM BELIECTBOM, XapaKTepusyercs acummerpueil. Cienyer Takke OTMETHTh, 4TO B
MHUpPE KPUCTAIIOB OTCYTCTBYIOT OCH CHMMETPHUH IATOTO, CEABMOI0, BOCBMOIO M 00Jie€ BBHICOKHX
MOPSIIKOB, @ B MUPE PACTEHUN U MPOCTEUILINX )KUBOTHBIX OHU BCTPEYAOTCS JOCTATOYHO YaCTO.

Bonpoc 3. O6paTuMocTh U reoMeTpUYeCKHe CBOMCTBA NPOCTPAHCTBA U BPEMEHH.

Obpamumocms TIPOCTPAHCTBA U BPEMEHHU - CBOWCTBO, TECHO CBSI3aHHOE C CHMMETPHEH.
Kak u3BeCTHO, B K&Kyl TOYKY MPOCTPAHCTBA MOKHO CHOBAa M CHOBAa BO3BpallaThCsi. B aTom
OTHONIEHUH NPOCTPAHCTBO SABIAETCA Kak Obl oOparuMbiM. UTO KacaeTcs BpeMEHH, TO OOBIYHO

47



MOTYEPKUBACTCS €T0 HEOOPATUMOCTh, O3HAYAIOMIAs] OJJHOHAIIPABICHHOE N3MEHEHHE OT MPOILIOTO K
OyayleMy: Helb3sl BO3BPATUTHCS Ha3aJ] B KaKylO-I1M00 TOUYKY BPEMEHHU, HO HEJb3sl U MEePECKOUYNTh
gyepe3 KakoW-TMO0 BpEeMEHHOW NPOMEXYTOK B Oymymiee. OTcCiofa Jenaercs BBIBOJ, YTO BpEeMs
COCTaBIISIET KaK Obl PAMKU /17151 IPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

B Gosnee obmiem Buze pemieHue npodaemMbl 00paTUMOCTH CBA3aHO C PACCMOTPEHHEM JIBYX
MPOTUBOIOJI0KHBIX KOHIEMIIHMN - CTATUYECKOW U TUHaAMU4eckoil [13].

CornacHO CTaTHYECKON KOHIICTIIMKM BPEMEHH, COOBITHS TPOILIOT0, HACTOSAIIETO W
OyIylIero CyuiecTByIOT B U3BECTHOU Mepe oAaHOBpeMeHHO. Kpome Toro, Bce (pusmueckue 3aKOHbI
WHBApUAHTHBI OTHOCUTEIBHO 3aMEHBI 3HAKa BPEMEHHU, TOCKOJIbKY BpPEMsI B YPABHEHUSIX JBUKECHUS
KJIACCMYECKONM M KBAHTOBOM MeXaHMKH Oepercss B KBajapaTe. JTO HAaBOAMT HAa MBICIb, YTO BCE
(bu3HYECKHEe MPOIECCHl MOTYT MPOUCXOJIUTh OAMHAKOBO KaK B MPSMOM HAIPABJICHUU, TaK U B
oOpatHoM. Ecnu 3T0 [eHCTBUTENbHO Tak, TO MMEETCS MNPUHIUIHUAIbHAS BO3MOXHOCTb,
nepeMeniasich BO BPEMEHH, OKa3bIBAaThCS B COOBITHUSAX MPONUIOTO WM OYIyIIero, a TaKke
BO3BpalllaTbcsl U3 HUX B Hacrosmiee. (CrTaThyeckas KOHIICMIHS JOMYCKAaeT BO3MOKHOCTh
MIOCTPOCHUS «MAIIIMHBI BPEMEHU» U HEKOTOphIe apyrue d3(h(eKTsl 1 nmapagokchl. Tak, eciu TeueHue
BPEMEHH 3aBHCHUT OT CKOPOCTH JIBHXKEHUSI €r0 HOCUTEINSI, TO MOYKHO IPUHATH MapaJoKc OIM3HELOB
B TEOPUH OTHOCHUTEIIBHOCTH, O KOTOPOM T'OBOPHUJIOCH paHee, a MUMEHHO: BO3BPATUBIIUHCA U3
KOCMHUYECKOr0 MYTEIIeCTBHsI KOCMOHABT MO CYIIECTBY IOMajaeT B CBoe Oyayliee, a ero Opar,
OCTaBIIMICS Ha 3emile, BCTPEYAETCSs CO CBOMM MPOLUIBIM. OTH COOBITUS TPOUCXOIAT
OJIHOBPEMEHHO, T.€. B HEKOTOPBIii MOMEHT BpPEMEHH BCTPEUAIOTCS HACTOAILIEe C MPOLUIBIM U
HacTosmee ¢ OyaymmM. B Takoil BeTpeue OTCYTCTBYET CHMMETpPHS: OJHMH M TOT KE YCIIOBEK HE
BCTPEUAETCs Cpa3y U CO CBOUM IPOLUIBIM, U CO CBOUM OYAYIIHIM.

Eme onun npumep. CBeT OT pa3auyHbIX 3BE3] JOJETAE€T J0 HAC 3a pa3Hble MHTEPBAJIbI
BPEMEHH, CJIEeIOBATENbHO, 00 UX COBPEMEHHOM COCTOSIHUM Mbl HUYETO HE 3HAEM, a M3y4aeM UX
JTAJIEKOe MPOILIOe, TPUHUMAsSI €r0 32 HACTOSIIEE.

B naykax o 3emiie Takxke oOcyxparorcs Takue ssieHus. Eme B 1938 r. poccuiickuii
reorpad axan. K.K. MapkoB omucan sBieHHE, KOTOpPO€ OH Ha3BaJll METaXpOHHOCTHIO. OHO
MPOSIBIISIETCS B TOM, UYTO HACTyIUIEHWE W dYepefoBaHue (a3 W cTaauil pa3BUTUS TEOCHUCTEM
MPOUCXOAAT HECHHXPOHHO B pa3HBIX YacTAX 3E€MHOrO Iapa, JaKe €CIU OTU TeOCHUCTEMBI
pacronararoTcs Ha OAHOW mmmpoTe. Hampumep, ycraHoBI€HO, 4TO (OPMUPOBAHHUE JIEAHUKOBOTO
muTa AHTaApKTUIBI HAYAIOCh 3HAYUTENIBHO PaHbIe, YeM ojieficHeHne B CEeBEpHOM IMOIYIIapHH.

B HacTosimiee BpeMs B Haykax 0 3emiie 00CYXIaloT Takoe SIBJI€HHE, KaK MOJIUXPOHHOCTS,
KOTOpas IMpernoiaraeT OJHOBPEMEHHOE HAJIMYMe HECKOJIbKUX IIACTOB BPEMEHH B OJTHOM OOBEKTE.
Bce OHM cCymecTBYIOT B HACTOSIIEM, HO, pacmojiaras HUX B HEKOTOPOM XpPOHOJOTMYECKOU
MOCJIEIOBATEILHOCTH, MOKHO CaMble TPEBHUE M3 HUX HA3bIBaTh MPOILIBIM, CPEIHEH JaBHOCTH -
HACTOAIIUM, a caMble MOJOJble - OyaymuM. [loMMXpOHHOCTh CBOMCTBEHHa MHOTHUM MPUPOIHBIM
spieHusM. [lodToMy cTaTWyeckas KOHIICTIIMS HE TakK YK HeJena, Kak €€ HWHOTJAa IBITAl0TCs
MpeACTaBUTH [5].

JlunaMuyeckasi KOHIETIIAS BPEMEHH MPOTHUBOIOIOKHA CTAaTUYECKOW: B HEH €CTh JIMIIb
HacTosIIee, MPOIIJIoe CYIIEeCTBOBAJIO, a OyayIiee TONbKO eme Oy/er cymectBoBars. K npouuiomy
OTHOCSITCSL BCE T€ COOBITHS, KOTOPHIE YK€ OCYIIECTBWJIMCH U MPEBPATUINCH B IMOCIEIYIOIINE.
Byaymme coObiTuss — 3TO Te, KOTOphIE BO3HUKHYT W3 HACTOSIIIUX H HEMOCPEICTBEHHO
MPEAMIECTBYIOMNUX MM COObITHA. HacTosimee oxBaThIBaeT BCE Te SIBJICHUS, KOTOPBHIE PEATBHO
CYIIECTBYIOT U CIOCOOHBI K B3aMMOJEHCTBUIO MEXIy co00i. B3aumoselicTBHE BO3MOXHO JIHIIb
IIPU OJJHOBPEMEHHOM COCYILIECTBOBAaHUU OOBEKTOB.

B pamkax nuHamMu4eckoil KOHIIENIIMH HEBO3MOXKHO MTOCTPOEHUE «MAIIMHBI BPEMEHM) IS
nepemMenieHuss B mpomuioe W Oyaymee. Ecnu Obl myTemecTBue B MpONUIoe OBUIO peatbHO
BO3MOXXHBIM, TOTJa, AOWIS 0 HEKOTOPOTO MOMEHTA, «MAalllMHAa BPEeMEHM» Hcue3a Obl BMECTE C
9KUIAXKEM, TTOCKOJIBKY B MIPOIIOM UX pealbHO HE CYIIECTBOBANO. A MpH MyTEUIECTBUU B Oyayiee
HAJO eIIe BOCCO3JaTh HEKOTOPBIM OyAyIIMii MUp U3 HUYETO, KyJa-TO «CTPSATaBy CYIIECTBYIOIIUN
MU, YTOOBI 3aT€M BO3BPATUTHCS B HETO.
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C oTOl KOHUENIMEN CBsI3aHA HEOIPENEICHHOCTh IIOHATUS HACTOALIETO, ITOCKOJIBKY
HESICHO, KaKOil MMEHHO OTPE30K BPEMEHHU MOXHO CUUTATh HACTOSIIMM - MUT, JIeHb WM Oosee
IPOJOJDKUTENbHOE BpeMs. (OTa mpobiieMa CTOUT U IEpel IMPEACTABUTEISIMH T'yMaHUTAPHBIX
JTUCIUIUIMH, HampuUMep COBPEMEHHOCTh B ucTopuu.) IIpeacraBieHue O HACTOSILEM MOXKHO
IpeJeNbHO CY3UTh, BBIOMpas Bce Oosiee W Oojiee KOPOTKHE OTPE3KM BPEMEHHM M JIOBEIs WX 0
WHTEpBaJia, JOCTaTOYHOIO JUIsi TOTO, YTOOBI €ro HEBO3MOXXHO ObUIO MPUHATH 32 HACTOSIIEE.
[TosiBnsieTcs OIIyIIEHHE, YTO HET HE TOJIBKO MPOILUIOTro M OyIaymiero, HO W Hacrosimero. Bee, uro
ObLIO, — YK€ MpoluIoe, BCe mocienytouiee - eme B Oyaymem. Ho Hacrosimee MoxeT ObITh U
pacuIMpeHo B 3aBUCUMOCTH OT COIIOCTABIISIEeMbIX MHTEPBAJIOB U MACIITA0OB COOBITHS JI0 Yaca, JIH,
rojia v T.A.

OOBIYHO TOBOPAT, YTO UIi OOBEKTOB M SIBICHUI HACTOSIIEE BPEMS OXBATHIBAET TOT
UHTEpBaJ, B TEUEHUE KOTOPOro OHU (PU3NYECKU MOTYT B3aMMOCHCTBOBATH MEXIY COOOW MyTeM
oOMeHa BemiecTBOM M dHeprueil. Ecim Obl cKOpocTh pacnpocTpaHeHMs] BO3JEHCTBUI Oblia
OECKOHEYHOM, TO 3TO HACTOSIEe MPEACTaBIIIO Obl COOON CKOJNb YrOAHO MAalblii MHT, JAIOIIUN
MTHOBEHHOE CEUYCHHE BCEX COOBITUH BO BcenmeHHOU - HacTosAmmX, Mponuisix U Oymymux. Ho
CKOpPOCTb PacHpOCTPaHEHHUs BO3JECUCTBUII KOHEYHAa M, 10 COBPEMEHHBIM IIPEICTABICHUSIM, HE
NPEBBIIAET CKOPOCTH cBeTa B Bakyyme. [losromy ¢Qu3uuecku mposBISIONIeecs BO
B3aUMOJICHCTBUSX HACTOSALIEE MAaTEPUATIbHBIX CHCTEM OXBAaThIBAET TOT BPEMEHHOW HHTEpBal, B
TEYEHUE KOTOPOT'O OHU CIIOCOOHBI MPOB3aUMOJICHCTBOBATD. J[JIs SlIeMEHTAapHBIX YaCTHIl 3TO OyayT
OYEHb Majble OTPE3KU BPEMEHHM, HO JJIA |'alakTUKU OHM BO3pacTaroT /10 COTHU ThICSAY JieT. BHyTpu
ATOr0 HACTOSIIETO JJIsl KPYIHBIX CUCTEM MOTYT YKJIAJbIBaThCsl COOBITHS MPOILIOro, HACTOSIIETO U
OyIylIero MalbIX CHCTEM, CYIIECTBYIOIIMX HAMHOIO MeHbInee Bpems. Tonbko ceddyac MbI
BOCIPUHHUMAEM H3JIy4EHHE OT 3BE€3] M TaJaKTHK, UCIYILEHHOE THICSYM W MUJUIMOHBI JIET Ha3as.
B3auMonelicTBUs MEXIy HHMMH MOTYT OCYILECTBJIATHCS B TEUEHHE MIIIMOHOB JIET B O0OMX
HanpasieHusx. OTcro/ia clielyeT OTHOCUTENIbHOCTh MOHATUS Hactosuiero. I[Ipu 3ToM u3 cucrem
OyayIiero HUKakux BO3JEHCTBUN M MH(POPMALIMU HE MOXKET MOCTYNaTh, UOO 3TH CUCTEMBI ellle He
BO3HUKJIM, HE 00JIa7al0T peajbHbIM CYIIeCTBOBaHMEM. [leficTBHE Bcerna MpOMCXOAUT TOJBKO B
OJITHOM HaIpaBJEeHUU: OT MPOILIOro K HACTOSIIEMY U OT HACTOSILIEro K Omkaiimemy OyayiieMy, B
KOTOpO€ HAcToslIee NEepPeXOJUT, HO HHUKorjaa Haobopor. I[IpuHATO cuuMTaTh, YTO MOCIEAHEE
MCKJIIOYAeTCs 3aKOHOM IIPUYMHHOCTH.

I'eomeTprueckuii aHanu3 MPOCTPAHCTBA ONMUPAETCS MPEXK/IE BCEr0 Ha UCTOPUUECKHM OIBIT
3eMJIeN0JIb30BaHus. [lepBble HayUHBIE T€OMETPUUYECKUE TPECTABICHNS BBIPAXXEHBI B €BKJINJOBON
FEOMETPHUM, MO KOTOPOH MPOCTPAHCTBO XapaKTEPU3YETCS TPEXMEPHOCTHIO M H30TPOMHOCTHIO
(HEe3aBUCUMOCTBIO CBOWCTB OT HAIlpaBlIE€HMs), a MpsiMas €CTh KpaTdaillllee pacCTOSHUE MEXIy
nBymsl Toukamu. ['eomerpust EBkinmaa MCXOAWUT U3 MATH aKCHMOM, WIM IMOCTYNaTtoB. boiee Bcero
CIIOPOB y MaT€MAaTUKOB BbI3bIBAJ IATHIN I1OCTYJAT, B COOTBETCTBUYU C KOTOPHIM M3 OJHOM TOUKH Ha
MJIOCKOCTH MOYHO MPOBECTH TOJBKO OJIHY MPSMYIO, KOTOpast He OyJeT MepeceKaThCs ¢ TaHHOW. B
Hauane XIX B. Hemenkuit Mmatematuk K.®. ['aycc nmpusHai, 4To eciau 3TOT MOCTyJar "3aMEeHUTh
JPYTMMH aKCMOMaMH, TO MOYKHO IOCTPOUTH HOBYIO reomeTpuio. Takue HOBble Te€OMETpUU ObUIH
noctpoenbl H.U. Jlo6aueBckum (Poccust), b. Pumanom (I'epmanus) u S1. bonbsiem (Benrpus). Tak,
JloGaueBckuii u bonbsii JOMyCTHIIM, 4YTO CYHIECTBYET MHOECTBO TPSAMBIX, KOTOpbIE HE
NIEpPECEKYTCs ¢ JaHHOW. PumaH, HampoTuB, 3aMEHWJI IISATHIA IOCTYJAT Ha aKCUOMY, COTJIACHO
KOTOpPOM 4epe3 TOUKY, JIeKAILYI0 BHE TAaHHOW MPSIMOM Ha IUIOCKOCTH, HEJb3sl MIPOBECTH HU OJHOU
napaujielbHON, Bce OHM OYAYT MepeceKaThes ¢ JAaHHOM.

OTU TpeAcTaBlIeHUs HArISAHO WUIIOCTPUPYIOTCS Ha JIBYXMEpPHBIX IOBEPXHOCTSX.
EBKiMI0Ba reoMeTpHs peau3yeTcsi Ha IUIOCKOCTH, reoMeTpusi PuMaHa - Ha MOBEPXHOCTH C(epsl,
Ha KOTOPOHM MpsiMasi JIMHUS BBIMVISIAUT Kak OTPE30K Jyru OOJIBIIOrO Kpyra, LEHTP KOTOpPOTo
coBmagaer ¢ ueHTpoMm cdeprl. ['eomerpus JlobGayeBckoro peanusyercs Ha TakK Ha3bIBAEMOM
nceBgochepe. [lockonbKy HPOCTPAHCTBO HMMEET TPU H3MEpPEHHUs, TO s KaxJA0H TeOMEeTpuu
BBOAWTCS TNOHSTHE KPUBHU3HBI IpocTpaHcTBa (puc. 5.4). B eBKIMIOBOM TeoMETpUM KpHUBHU3HA
HyJneBas, y Pumana - nonoxurensHas, y JlobaueBckoro u bonbsis - oTpunarenbHas, MOCKOJIbKY Ha
OCHOBaHUU IIATOM aKCMOMBI JOKa3bIBAETCS TEOPEMA O CYMME YIUVIOB TPEYyrojpHUKa. B reomerpun
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EBknuaa, kak u3BecTHO, oHa paBHa 180°, y Pumana - ona Gompme 180°, a y JlobaueBckoro —
MEHBIIIC.

B TpexmepHOM HEEBKIMIOBOM IPOCTPAHCTBE KPUBH3HA MPOCTPAHCTBA NMOHUMACTCS KaK
OTCTYIUIEHHE €r0 METPHKH OT EBKJIMJIOBOW, YTO TOYHO OIMCHIBACTCS S3BIKOM MAaTEMaTHKH, HO
HEBO3MOXKHO TIPEJCTaBUTh Kak-TO HArIsAHO. BrocneactBum Puman mokasan eIuHCTBO U
HEMPOTHBOPEUYNUBOCTh BCEX HEEBKJIMJIOBBIX T€OMETPHH, YaCTHBIM CIy4yaeM KOTOPBIX BBICTYITAeT
reometpust EBkinuna.

b —

Jiiiet C )

Puc. 5.4. TpeyronbHHKH Ha MOBEPXHOCTH: @ — HYJIEBOH KPUBH3HBI, 6 — IOJIO-

KHTENBHOH, 8 — OTPHIATEILHOH
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Puc. 5.5. VunocTpaliys K HCHo/ib-
30BaHUIO I'COMCTPHH Pumana: @ — rno-
KosmHicst T, 6 — IBOKyLIHICA

PaccmarpuBas ¢u3myeckue M T€OMETPUUYECKHE CBOWCTBA MPOCTPAHCTBA M BPEMEHH,
MI0JIE3HO 3aTPOHYTh BOIPOC 00 MX COOTHOIIEHWU W MPEANOYTEHUH TOM WJIM MHOM reoMeTpuH s
MOCTPOCHMUST KOHKPETHBIX (u3nueckux Mojened sBiaeHund. C 3ToW TOUYKM 3pEeHUsT HHTEpecHa
no3uius A. Ilyankape, KOTOpbI yTBep:aaji, YTO, €CIM MPOCTPAHCTBO C JIHOOOW IPOU3BOIBHO
3aJJaHHOM TeoMeTpuell JOMOJHEHO 3aKOHAaMHU (PU3MKH, OHO MOXKET OBITh MPHUHATO JIi ONMUCAHUS
U3Yy4aeMOTo SBJICHUS. AHAJOTMYHOM TOYKHM 3peHus mnpuaepxuBaics A. OinmreiH. Ho ecimu
[Tyankape mpejyiaran BbIOMpaTh OTHOCUTENBHO MPOCTYIO T€OMETPHIO MPOCTPAHCTBA M JIOTOIHATH
€€ CpPaBHUTEJIHHO CIIOKHBIMU OINHUCAHUAMH (PU3MUECKUX 3aKOHOB, TO OWHIITEHH, Ha000pOT,
npejuiarajg 0osiee CIOXKHYIO TE€OMETPUIO JIOMONHATH CPaBHUTEIBHO MPOCTHIMH (U3NYECKUMHU
3akoHamu [14]. Tak, B TEOpHUH OTHOCUTEILHOCTH DHHIITEHHA HUCIONb3yeTcss reomeTpus Pumana.
OTy BO3MOYKHOCTb HArJsAHO WJUIFOCTPUPYET CIENYIOIIMM MBICIEHHBIN AKcrepuMmeHT [22, 23].
[Tyctp nudT mokoutcs B OTCYTCTBHE TpaBUTAalMOHHOrO moissa (puc. 5.5, a). B crenke nudra
CHENaHO OTBEpCTHE A, uYepe3 KOTOpOe JIyd CBETa MAJacT Ha €ro IPOTHBOIOJIOXKHYIO CTOPOHY;
auaus AB - mpsimas. JIudt HaumHaeT nBUXKEHHE BBEpX € ycKopeHHeM (. 3a Bpemsi, IOKa CBET
IPOXOJUT PACCTOSHUE MEXAY CTeHKaMH, JU(T CMellaeTcs BBEpX, W JIyd CBeTa MOMNaJaeT HE B
Touky B, a B Touky C (puc. 5.5, 0). Jlunus AC coxpaHseT CBOWCTBO OBITh KpaTyaWIIuM
paccTossHUEM MEeX/y IByMsI TOUKaMH, HO 3TO Oy/IeT He MpsiMasi, a TaK Ha3blBaeMasi reoJ[e3uuecKasl.

1. 4 Jlexkuust Ne4. MeTopl OLIEHKHM IPOCTPAHCTBA U BPEMEHU

1.4.1 Bonpocsl JieKum:

1. MeTop! OLIEHKH MPOCTPAHCTBA.
2. Metonbl OLICHKH BPEMEHHU.

Bomnpoc 1. MeToabl o11leHKH NPOCTPAHCTBA

Hac okpyxaroT 00BbeKTHI, pa3Mepbl KOTOPBIX HECOMOCTAaBUMBI APYT C APYTOM: MOJEKYIbI U
ConHeynast cucreMa, aroMbl M TaJAaKTHKM M T.0. Bce OHM pacrosiokeHel B IPOCTPAHCTBE, H,
CJIEZIOBATEIbHO, MOXHO OIIGHUTh pPACCTOSHUS, CBsI3aHHbIE C ASTHUMHU oObekTamu. IlpuBenem
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HEKOTOpble MNPHUOIM3UTENbHBIE OICHKH, IO3BOJSIOMME OoJiee YBEPEHHO OPHEHTHUPOBATHCS B
OKpy»KaroleM npoctpanctse [3, 7, 15].

MuHHUManbHO BHAMMAS I71a30M JJIMHA COIIOCTABHMAa C TOJIIIMHOM Bojioca - okoyo 0,1 mMM.
Ecnu 6bITh G0JI€€ TOUHBIM, TO HEBOOPY>KEHHBIM IIA30M C PACCTOSHUS HAWITYYILIEro BUIACHHS (OKOJIO
25 cM) HaOmoOAATeNh CO CPeIHEH OCTPOTOM 3pEHHsI MOXKET OTIMYHUTH OAHY MEJKYIO0 YacTHUILy (MM
JeTanb 00beKTa) OT JPYroi, JUIIb €CIIU OHU OTCTOST APYT OT Apyra Ha paccTosHUU okoio 0,08 M.
Yeunuth Haie 3peHHe MOXKET Jiyna - coOuparomias JuH3a - WM CUCTeMa JHMH3 C HeOOJbIINM
doxycHbiM paccrossHueM (10-100 mm). C ee mOMOIIBI0 MOXKHO JOOUTHCSA yBenudeHus oT 2 no 50
pas, T.€. 00BEKT MOXKHO PacCMOTpeTh B cpeaHeM B 10 pa3 neranbHee.

CBOKMCTBO JIMH3BI WM CUCTEMbl JIMH3 JlaBaTh YyBEJIWYEHHbIE H300paKeHHsI MpPEIMETOB
m3BecTHO ¢ XVI B. Onruueckuid MHUKpPOCKOI BIIEPBBIE YCIIEIIHO IPUMEHWI B HayYHBIX
uccienoBanusax anmuyanud P. I'yk, ycranoBuBmnil B 1670-X IT. KJIIETOYHOE CTPOCHUE )KUBOTHBIX U
pacTUTENbHBIX TKaHel. [IpuMepHO B 3TO ke BpeMsl rojUIaHICKUN yueHbI A. JleBeHryk OTKpbUI ¢
MOMOIIIbIO ONTUYECKOT0 MHKPOCKOIA MUKPOOPTaHU3MbI. Pa3BUTHIO METOIOB MHUKPOCKOIIUYECKUX
UCCIICIOBAHUN CYIIECTBEHHO CIIOCOOCTBOBasa pa3paboTKa Teopuu OOpa3oBaHUS H300paKECHUH
HECaMOCBETSIINXCS 00bEKTOB B MUKPOCKOIIaX HeMeIKuM (u3ukoM 3. A6Oe (Bropas monoBuHa XIX
B.).

CoBpeMeHHBI ONTUYECKHI MHUKpOCKON aaerT yBenudeHue npumepHo B 100-1000 pas.
CrnenoBarenbHO, pa3Mepbl 0OBEKTOB, KOTOPHIE MOYKHO YBHMJIETh B TaKOMl MUKPOCKOII, COCTaBJISIOT
0,0001 MM (10'7M). PaznuuHble THUOBI ONTHYECKUX MMKPOCKOIIOB MpEIHA3HAYEHbl IS
OOHapyXeHHUs U U3YyYEHHs] MUKPOOPraHU3MOB (0aKkTepuil, MUKPOCKOIIMUECKUX rpUOOB, BOJOPOCIIEH
U BUPYCOB), OPTraHMYECKHX KIIETOK, MEJIKUX KPUCTAJIOB, OINpPENEICHHUS] U JETAIbHOTO H3y4YCHHS
MUHEPAJIOB, MUHEPAJIBHOTO COCTaBa U CTPYKTYPHI TOPHBIX OPOJI U T.1.

B03MOXHOCTH ONTHYECKUX MUKPOCKOIIOB OIpaHMYEHBI pa3pelaromieid CiocoOHOCThIO, T.€.
CIIOCOOHOCTBIO J]aBaTh pa3JieibHble M300paKeHHUsSI IBYX OJIM3KUX JAPYr K JPYry TOYEK OOBEKTa.
Jleno B ToM, 4TO M3-3a TU(PAKIUU CBETA U300pakeHUE TOUKU MPEACTaBIseT cOOOH CBETIIOE MATHO,
OKPY)KEHHOE KOJbI[aMH, M TIOCJIE€ HEKOTOPOTO YBEIMYEHHUsI M300pakeHHs JIByX TOYEK HAUYMHAIOT
ciMBaTbes. B BUAMMOM CBET€ HMUETO Helb3sl PAaCCMOTPETh MPH yBEIMUYEHHH 00beKTa 0ojiee 4eM B
1500-2000 pa3, MOCKOIBKY JJIMHA BOJHBI BHJIMMOTO CBETa CTAHOBUTCS OOJBINE H3y4aeMOTO
00beKTa.

Jlis Toro 4toObl paccMOTpeTh Ooyiee MeNKHE OOBEKThI, HCIOJIb3YIOT 3JIEKTPOHHBIN
MHUKpPOCKOIl - HPUOOp, B KOTOPOM JUIS TOJIyYEHHs] YBEIWYEHHOTO H300paKEHUS HUCIIOJIb3YeTCs
ANIEKTPOHHBIN MyudoK. Pazpemaromniasi ciocoOHOCTh IEKTPOHHOTO MUKPOCKOIA B COTHHU pa3 BBIILE,
YeM y ONTHUYECKOIO MHMKPOCKOIA. DJIIEKTPOHHBIE MUKPOCKOIIBI MTO3BOJISIOT HOJIYYUTh C ITOMOIIBIO
HabOmoneHuss U (ororpadupoBaHrs MHOTOKPATHO YBEIMUYEHHbIE 00BEKTHl (BIIOTh 10 10 pa3) u
YBUJIETh OOBEKTHI pPazMepoM 10° M. Drn npuOOpHl JTAIOT BO3MOXKHOCTH TPH  ONPEIETCHHBIX
YCIOBUSX PACCMOTPETh MUKPOCTPYKTYPY Tell (BILIOTH /10 aTOMHO-MOJIEKYJSIPHOTO YPOBHS) U T.I.
@u3nueckue OCHOBBI DIEKTPOHHO-ONTHUECKUX MNPUOOPOB OBIIM  3aJ0KEHBl HMPIIAHACKUM
MarematukoM Y.P. ['ammibroHoMm moutw 3a 100 jleT 10 MOSIBIEHHMS JIEKTPOHHBIX MHUKPOCKOIIOB,
KOTOpBIE CTaJIM CO3/1aBaThCs B MEPBOi 1MosoBuHE XX B., a IIUPOKOE MPUMEHEHUE B €CTECTBOSHAHUU
MOJTYYHJIN YK€ BO BTOpOil nmosnoBuHe XX B. Bricokue pa3peieHus 3TUX MUKPOCKOIIOB JOCTUTAIOTCS
Onarogapsi ype3BbIYAfHO MaJloW JJIMHE BOJHBI AJIEKTPOHOB. Heckoibko Oonbline moapoOHOCTH
00BEKTOB MOYKHO PAcCMOTPETh JIMIIL KOCBEHHBIMH MeTonamMu. Hampumep, B HacTosiiiee Bpems
PUMEHSIETCS METOJI U3y4eHUsI 0OBbEKTOB C TIOMOIIIBIO pacCesHUS 3JEKTPOHOB.

Obparumcst Kk MakpooObekTam. Eciau JomycTHTh, YTO POCT 4EJOBEKa COCTaBISET B
cpeaseM 1,5-2 M, TOo 3Ta BEIWYMHA MPEBBILIAET JUAMETP BOJIOCAa HA YEThIpE NopsAaka. Pazmepbl
0oJbIlIel YacTH MPEAMETOB, OKPYXKAIOIIUX HAc, COMOCTaBUMBI C pa3MepaMy YeJIOBEUYECKOro Tena,
uHaue ObLIO OBl TPYIHO UMETH C HUMHU JieT0. PaccTostHus 10 00BEKTOB, HAXOAAIIHECS Ha OOJIBIIUX
pPacCTOSIHUSAX (XOJIM, JIeC, OJie U T.J.), MOKHO OLIEHUTH LIaraMu, T.€. IO CYIIECTBY COIMOCTAaBUTh UX
C pa3MEpPOM CBOETO Tela. B Takux citydasx pacCTOSIHHE COCTaBISET OT HECKOJIBKUX KMJIOMETPOB /10
HECKOJIbKUX JIECATKOB KHJIOMETPOB. TakuM oOpa3oM, HEMOCPEICTBEHHOE BOCHPUSTHE YETIOBEKOM
paccTosiHUIl Bo3MOXHO B auanazoHe orT 0,1 MM no nmpubmusurensHo 100 kM. OneHka pa3MepoB
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KOHTUHEHTOB, a TeM 0oJiee OKPYKHOCTH 3eMJIM BPSJI JIM BO3MOXHA C TOMOIIBIO0 IaroB. B aTtom
cllydae 1enecooOpa3Ho MOCTYNUTh Tak. Eclii M3BECTHBI CpeHssl CKOPOCTh JBMXKEHUS HEKOTOPOTO
BUJAa TpaHcmopra (TMoe3na, MallWHBI, caMoJieTa W Mp.) U BpeMs B IYTH, MOXHO MOJTYyYUTh
MPEJCTaBICHUE O MPEOIOJICHHOM pACCTOSHUM: €CJIM eXaTb M3 OJHOr0 MYyHKTa B JAPYroi co
ckopocthio 100 kM/4 B TeueHue 7 4, TO SICHO, YTO ObUIO mpeoponeHo paccrosaue 700 km; eciau
camorneT 3a 9 u goneraer u3 Mocksbl 10 [lerponaBnoBcka-Kamuarckoro npu cpeaneir ckopoctu
800-850 xm/4, TO 3TH HaCEJNCHHBIC MyHKTHI Pa3leJIeHbl PACCTOSIHUEM NpHOIM3uTenbHo 7500 KM.
Uto0Os1 00JIeTETh BOKPYT 3€MJIH, CaMOJIETy TOTpe0oBaIoCh OB MPUMEPHO B 5 pa3 O0JIbIIe BPEMEHH,
MOCKOJIBKY €€ OKPYXHOCTh cocTanisieT okosio 40 000 kM. BecbMa TOYHO OKpPY>KHOCTb 3eMJIM U €€
paauyc ynajaoch OLEHUTH ellle B aHTUYHOe Bpemsi Dparocdeny. OH 3aMeTui, 4YTO B JIEHb JIETHETO
conHuectosinus 21-22 utons B paiione 1. Cuensl (Acyan, Eruner) nyun CosHla 1majialoT OTBECHO, a
B Anekcanapuu, orcrosmieit Ha 800 kM ceBepHee, yron najaenus 7,5° (puc. 5.6). M3 npocrermmx
TPUTOHOMETPUUYECKUX PACUETOB CIEAYET, 4TO OKpYKHOCTh 3emun cocrasiseT 40 000 kM, a ee
nuamerp — okosto 12 000 kM. O1eHUTh paccTOSHUE O HEOSCHBIX Te MOXHO TAaKXE C MTOMOIIBIO
O4YEHb IPOCTHIX crloco00B. bimkaiiimum HeGecHbIM TenoM Juist Hac siBigercs Jlyna. Eme Bo |l B. 10
H.3. ['unmapx u3mepun yrou, moj KOTOPbIM BUAHA T€Hb, OTOpackiBacMmas 3emieil Ha JIyHy Bo Bpems
JIYHHOT'O 3aTMEHHUS, a 3Has AuaMeTp 3eMJId, OH JIOBOJIbHO TOYHO OIPENEIUI PACCTOSHUE OT 3eMIH
no Jlynel. B Hacrosiee Bpems Ui TakuxX IeJed MCIONB3YIOT paauosiokanuio. CurHan pagapa
HAMPABISIOT Ha OOBEKT W U3MEPSIOT BPEMs, MPOTEKIIEe OT TMOCBUIKM CHTHAla JI0 BO3BPALICHUS
oTpakeHHOH BoiHBIL. Jliist JIyHBI 3TO Bpems cOCTaBUT 2,6 C; CI€0BATENbHO, B OJHY CTOPOHY CUTHAI
neren 1,3 c. IlockonbKy BOJIHA pajiapa UMEET Ty e IPUPOAY, UTO U CBETOBAs, U PaclpOCTPaHsAETCs

co ckopoctbio 300 000 km/C, MOXKHO 3aKIIIOYHTh, UTO paccrosHue 3emis JlyHa mpuOIM3UTENBHO
400 000 kM.

Op6wura Habmionenuss 3a  JBUXKEHHEM
o o et TITAHET TIO3BOJISIFOT OTIPEIEITUTh
5 y OTHOCHTEJBHBIE pa3Mepsl ux opour. Tak,

\ R Mepkypuii Bcerga HaOmomaercs OIM3KO
T ot ConHila, HUKOTJA He panee 23°, T.e.

. panuyc opoutsl Mepkypus pasen 0,38
paauyca 3eMHOM OpOUTHl (HEMHOTHUM
Oonee 1/3 ee paamyca). AHaJIOTMYHBIM
‘ ' CrocoOOM HAaxOOUM paauyc OpOUTHI
Beneps! - 0,7 paanyca 3eMHON OpOUTHI

Opbura
Mepkypus

- = \ \

-
|

/ ’
’ I0CTH 3eMIH

7 (memHorum Oonee 2/3 ot Hero). Takum
Opt’)uT'zll 00pa3oM, MOXXHO TIOCTPOHTH KapTUHY
Sevmm ConHeyHOHl  cUCTEMBI, coOJromas HalJIeHHEIS

nponopuuu (puc. 5.7).
Jns  Toro 4ToOBl y3HATh MCTHUHHBIN
paauyc OpOUT TIUIaHET, CIeAyeT OMpeAeIuTh
Puc. 5.7. Haubonbume yriioBele OTKIOHEHHS pacCTOAHUC TOJIBKO 110 OITHOM W3 HHUX, & OCTAJIbHBIC
Mepxkypus 1 Benepsl orHocuTensHo ConHia paccuuTarh IO yxKE U3BECTHOH IIPOIIOPIHH. 3I[CCL
TaKXK€  TOJB3YIOTCS  PaJapHbBIM  METOJOM.
Hanpumep, 1o BeHepsl Bpemsi MexaIy HCIyCKaHHEM M BO3BpAlllEHHEM CHTHala CocTaBiseT 5-15
MHUH B 3aBUCUMOCTH OT TOTO, TJe HaxoasaTcsa 3emisi u Benepa Ha cBoux opOutax. CiemnoBaTensHo,
paccrosiHEe 10 BeHepbl mopsijika MIUITHOHOB KHIoMeTpoB. Ilociie Toro kak ObLIO OmpenencHo
paccrosinue Benepa - 3emuisi, oKa3ajqoch HETPYAHO HAWTH W Jpyrue pacctosiHus B CoNHEYHOU
CUCTEMe, 3Hasl IPOTIOPIIMY U OTHOCUTENLHBIE pa3Mepbl opout. Tak, cBery Tpedyercst uyTh Ooublie 8
MUH, 9T00BI qoiiTH oT ConHia 10 3emi, T.e. paccrossaue 3emis — CounHile coctasisieT 150 mitH
kM. Pazmepsl Bceil CoHEYHOH CHCTEMBI TaKOBBI, YTO CBETY Ul TOTO, YTOOBI MPOMUTH €€, HYKHO
114. HecnoxxHo ouieHUTh U pasmepsl camoro ComnHia. OHO KaXeTCs HaM TakuM ke, Kak JlyHa, HO
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OHO B 375 pa3 nanblie, U AUaMETP ero JI0JbKeH ObITh B 375 pa3 Gosnbliie TyHHOTO: OH paBeH 1,4 MitH
KM.

OueHUTh paccTOsHUA A0 3BE31 MOXKHO HECKOJbKMMHU MeTofamu. OIuH U3 HUX CBs3aH C
U3MEpPEHHEM CBETUMOCTH 3Be3l. [Ipenmonoxum, 4To 3BE3[bl UMEIOT pa3Mephbl, COMOCTaBUMBIE C
pasmepamu ComnHia. OJHAKO OJTHU U3 HUX CBETAT sSpye, a APYyTUe - ciiadee, MOCKOIbKY OIHH 3BE3/IbI
OnuKe K HaM, IpyTue - Jajblie. ITO MO3BOJISIET BBIYMCINUTD PACCTOSHUS 10 3Be3/. g aToro Hajo
Yy4eCTh, YTO €CJIM OJTHO M3 JIBYX OJIMHAKOBO SIPKUX TEJ HAXOAUTCS HA PACCTOSHHUH, B N pa3 OoJbIIeMm,
4yeMm Jipyroe, To 6osee Omu3Koe Teno KakeTcs B N pa3 apue. Tak, nHTeHCHUBHOCTH cBeTa ConHIa B
(MuinoH) pa3 sipue Cupuyca, T.e. Cupuyc HaxOIUTCS B MUJUIMOH pa3 Jajibllie OT 3eMJIM, YEM
ComHue. SIpkocTh Apyrux 3Be3/, HalpuMep ceMu 3Be3J] koBmia bosmbmiolr Measemgunbl, B 9 pa3
MeHblie sipkocTu Cupuyca; clieJoBaTesibHO, OHH JIOJKHBI HAXOJUTHCA elle B 3 pasa Jajblie.

Hcnone3ys 3TOT MeToJ], MOKHO ObLJIO ObI HAWTH PACCTOSAHUA J10 BeeX 3Be3A. OJHAKO MbI He
00s13aHBI BEPUTH «Ha CJIOBOY», YTO 3BE3/bl - Takue ke Tena, kak u Comnie. [loaTomy mosnesHo
HCIIOJIB30BaTh KakoW-mnOo wHoW Meroa. B 1830-x rr. mnisg 3Toil menmm ObUT MPEUIOKEH METOM
MapajuTakcoB. DTOT METOA OCHOBAH Ha MPOCTEHIIEM CIIOCO0E M3MEPEHUS PACCTOSHUS JI0 KAaKOTro-
a1M00 HETOCTYMHOIO MPEAMETa: €ro BU3UPYIOT U3 JBYX Pa3HBIX TOUEK U 3aT€M OMPEICISOT, Kak
M3MEHSIETCS HalpaBlIeHHE, B KOTOPOM OH BujeH. Hampumep, oTnaneHHoe AepeBO OyaeT BUIHO
HEMHOTO B WHOM HANpaBlICHUH, €CIH MPOIIeM HECKOJIbKO IIaroB MEPHEHAUKYISIPHO JIMHUU,
COCIUHSIONIEH JepeBO W HaOIMIomarTens, W, YeM Jajblle JEepPeBO, TEM MEHBIIE W3MEHHUTCS
HampaBlIeHUE, B KOTOPOM OHO BUAHO. Mcxoma W3 3TOro M3MEHEHHs, BBIUUCISIIOT PACCTOSHUE J0
nepesa. llpu u3MepeHMM pacCTOSIHMM O 3Be3/ MCHONB3YIOT 3((EeKT BpallleHuss 3eMJId BOKPYT
Comnnua (puc. 5.8). Tak, 3MMOIl MbI CMOTPHUM Ha 3Be3/ly U3 TOUKH, KoTopast Ha 300 MIIH KM ynaneHa
OT JICTHEW TOYKM HaOmoneHus. [lpu 3ToM Ui HaOmoaaTes 3Be3a ePEeMECTUTCS TT0 HEOECHOMY
CBOJly Ha pacCTOSHUE, paBHOE AWAaMETPy 3eMHON opOuThl. lHade roBOps, OH YBHAMUT 3BE3LY,
CMECTHBIIYIOCS Ha YTOJI, O] KOTOPHIM BHJICH JHAMETP 3€MHON OpPOUTHI CO 3BE3/bl. DTH CMEIICHUS
KpaitHe Mauibl, HO yxke Oomnee 150 meT Hazaj ObUTH CO3JaHBI MHCTPYMEHTHI, CIOCOOHBIE U3MEPSTh
CTOJIb Majible cMmerieHus. OKa3aaoch, YTO TaKMM METOJOM MOXXHO W3MEPUTh PACCTOSHHE 3BE3I,
oTcrosimux He Oonee uem Ha 50 cBeTOBBIX JieT. (CBETOBOM rofl - €AUHHUIA U3MEPEHUS MEXK3BE3THBIX
pacCTOSIHUI; MyTh, KOTOPBIA CBET MPOXOAMUT 3a Tof, T.e. 9,46 - 10*2 kM.) Ha stoM paccrosiHum
Haxomutcsi okono 300 3Bezn. bmkaitimme ot Hac 3Be3nsl (IIpokcuma, Anbda B co3Be3quu
IlenTaBpa) HAXOASATCS HA PACCTOSTHUN MTPUOTUZUTENHHO 4 CBETOBBIX JIET.

e <l
sz 2 P
Kaxyeecss _~
CMELIEHHE
o
LY
3eMis 3emus
3UMOH JIETOM Habmonareas Ha 3emie
<AL 25
a 6
Puc. 5.8. i3mMepenue pacCTOSHASA [0 3BE3JIbI METOJIOM NapalliIakCoB: @ — H3-
MEHEHHUE yIiia 3penus Habmojarend B TEYCHHE NONYroja, 6 — Kaxyuieecs cMme-

HIEHHE

CMelieHue MHOXKECTBA 3BE3Jl CIMIIKOM MaJlo, YTOObI €ro MOXKHO ObLIO M3MepuTh. [Ipu
9TOM OILICHKY MEX3BE3IHBIX PACCTOSHUM 10 CBETUMOCTH BBIIOJHAIOT IIyT€M CPABHEHMS 3BE3[
OJTHOT'O 11BETa, KOTOPbIE HE CIIMILIKOM Pa3JIMYatOTCs 110 pa3Mepy.

OneHuB  MEX3BE3IHBIE PACCTOSIHUS, MOXKHO OLICHHTH IIPOTSDKEHHOCTh  ITyCTOTO
NpOCTpaHCTBa Mexny Hameidl ComHeyHOH cucTeMol M onHOW W3 Onmxaimmx 3Be3n - Cupuycom:
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0oHO B | MIIH pa3 Oombinie paccTossHus oT 3emun 10 ConHIIa, T.€. MOopsIKa 10M k. Caery TpebOyercs
npumepHo 10 neT, 4ToOBl MPOUTH ITO paccTosiHuE. Ecau ydecTh Te HECKOJIbKO 4acoB, 32 KOTOpbIE
cBeT npoxoauT COJIHEYHYIO CHUCTEMY, TO MOYKHO IOJYYMUTH IPEACTABICHHE O PACCTOSHUAX 10
OJIVKAMIINX 3BE3I.

OneHuM pacripenenieHie 3837 B mpocTpaHcTBe. Habmionas 3a 3Be3AHBIM HEOOM, MOXKHO
YBUAETb, UYTO CJIAa0BIX 3Be31 Topa3no Oojbllle, YeM SIPKUX, U OHHM pacIpeleieHbl Mo Hedy
HEPABHOMEPHO.

B camom MileyHOM MyTH WM OKOJIO HEro CliadbIX 3BE3/ 3HAYUTENbHO OOJbIIE, YeM B
OTHAJICHHBIX y4yacTkax HeOa. Ecmu cMOTpeTh B HampaBieHUH, CUIBHO YJAJIEHHOM OT MIeyHOro
MyTH, MOKHO 3aMETUTh HEKOTOPOE KOJIMYECTBO SIPKUX 3BE3[ U MOYTH HE YBUAETH OUYEHb CIAOBIX.
Takum 00pa3oM, 3Be3bl HE pacIpeleNieHbl B MPOCTPAHCTBE PAaBHOMEPHO, a COCPEAOTOUEHBI Ha
y4acTKe, UMeromeM B miockoro aucka. Hama CosiHeuHast cucreMa HaxOAUTCS TIE-TO B 3TOM
JTUCKE.

MOXHO OLIEHUTHh pa3Mepbl JHUCKAa, BHYTPU KOTOPOTO HAXOASATCS BCE 3BE3[bl, BUIUMBIC
HaMu Ha HeOe. M3BecTHO, UTO SIPKOCTh 3BE€3/, €I€ BUJUMBIX B HAIIPABJIEHUU IIJIOCKOCTH MiedyHoro
nytd, B 100 pa3 cnabee, ueM 3Be3/1, BUAUMBIX B EPIECHANKYISPHOM HAIlPABICHUU; CI€I0BATEIbHO,
pamuyc nucka JO0bKeH mpuMmepHo B 10 pa3 mpeBbIaTh €ro TONIIMHY. SIpKOCTh Haubolee caadbix
3Be31 Mneunoro mytu npubnusutenbHo B 100 muH pa3 menbine sipkoctd Cupmyca, T.e. OHU
noikHbl HaxoauThest B 10 000 pa3 maneine ot 3emnu, yem Cupuyc, — Ha paccrossauu 100 000
CBETOBBIX JIeT. TakuM 00pazom, U3 pacrnpezeneHus: caabblX U SPKUX 3BE3J] MO HEOy CIeayeT, YTo
3BE€3/IbI 00Pa3yl0T KPYroBOM IHUCK JUAMETPOM 10° CBETOBBIX JIET M TOMIUHON 10 CBETOBBIX JIT.
[Ipuuem ConHeuHasi cucTeMa HAaXOAUTCS MPUMEPHO HA CEpeAuHE paauyca. JTO CKOIUICHHUE 3BE3]
Ha3bIBACTCSl TrajakTHUecKkoll cucremoil mnu Hamed [amaktukoil. CpenHee pacCTOSIHHME MEXAY
3Be34aMM B Hel — OKojo 10 CBETOBBIX JIeT. DTO NO3BOJSAET OLEHUTh KOJINYECTBO 3BE3J B
[Nanaktuke - okono 50 mupa. dpyrue onenku mparoT mudpy 100 mupy 3Be3.

B HacTosimiee BpeMs M3BECTHO, YTO B COCTaB ['aJlaKTMKKM BXOZAST HE TOJIBKO 3BE3[bl, HO
TaK)X€ ra3bl U IbUIb, KOTOPBIE 3aTPYIHSAIOT NMPUMEHEHHE PACCMOTPEHHOIO0 METO/Aa H3MEPEHHUs
paccTosiHUI. 3Be3a, BUANMAs Yepe3 CIIOW raza M IbUIM, KaKeTcs cilabee, U Mbl MOXeM OLIMO0YHO
3aKJIIOYUTh, YTO OHA JAJIbIIE OT HAC, YEM Ha CaMOM Jiejie. DTy TPYAHOCTb MO3BOJISIOT MPEOI0JIETh
apyrue Merofpl. C HMX IOMOIIBIO YCTaHOBJIEHO, YTO 3BE3/bl COCPEJOTOYEHBI B OOJIBIIMX
CHUPAIBHBIX pyKaBaX, BBIXOJSIINX U3 IIEHTPA AUCKA U 3aKPYUYEHHBIX B €r0 MJIOCKOCTH.

Kpome Hamel ['anakTuky CyIIeCTBYIOT M JpYrMe 3BE3IHBIE CKOIUIEHHS, HalpuMeEp
TYMaHHOCTb AHIpPOMEIbl, KOTOpass HpHU HaOMIOJEHUM B CHUJIBHBIM TEJIECKON BBINISAUT Kak
CKOIUIEHHUSI 3B€3/, PACHOJOKEHHBIX B BHUJAE TaKOM XKe AMCKOOOpa3sHOW chupaid, Kak Hala
[Nanaktuka. KomuuecTBo TakMX rajakTHK O4Y€Hb BEJIMKO. PaccTosHue 0 HUX MOXET ObITh OLICHEHO
UCXO/ M3 Kaxylleics sipkocTh 00bekToB. Hanpumep, momnHas sipkocTh TYMaHHOCTH AHJIPOME.bI
npuOIM3UTENBFHO Takas ke, KaK y cpeiHed 3Be3fbl, yaaneHHol Ha 10 cBeToBbIX JieT. MoriHbie
TEJIECKONBI MOKA3bIBAIOT, YTO 3BE€3]l B JTOW TaJlaKTHKE NPUMEPHO CTOJIBKO K€, KaK M B HalleH,-
okoso 50 mipa. B takom ciywae sta TymaHHocTh B 50 MulpA pa3 sipue OTAEIBHOM 3BE3/bl HallleH
[anaktuku. Torma paccTosiHMe 10 TyMaHHOCTH AHIPOMEB! TOJKHO OBITH B KopeHb U3 (50 x 109)
pa3 Oosibliie, 4eM J10 OMKalIIuX 3Be3[, T.€. omnpeaensercs Kak npousseneHue 10 cBETOBBIX JIET Ha
kopeHb u3 (50 x 10°%), 4To 71aeT OKOJIO 2 MITH CBETOBBIX JIET. [TomyuaeTcs, 4TO pacCTOSHUE OT HalIeH
[Namaktuku 10 cocenuel mpubauzutensHo B 20 pa3 Oombine nuamerpa Hamren ['amaktuku. Cser,
IPUXOASIIUNA OT TYMAaHHOCTH AHJpPOMENbI, OKUHYJ €€ TOrAa, KOI/a Hally 3€MJII0 HACEISUIM eIle
HE JIIOAU, a HUX 00e3bsSHONON00HbIE MNpeAKH. MHOXKECTBO CHUPAIbHBIX TYMaHHOCTEM MOXKHO
YBUAETH C IIOMOILIBIO TEJIECKONOB. M3BECTHO O MWIJIMOHAaX TaKUX TYMaHHOCTEH, U pPacCTOSHUS
MEXAy HUMH TOCTUTAIOT HECKOJIIBKUX MUJIJINOHOB CBETOBBIX JIET.

Bo3nukaer Bonpoc: a ectb i1 nipenen y camoit Beenennoit? Ha Hero moMoraetr OTBETUTh
OTKPBITHIN B MepBoi mosioBUHE XX B. (PakT «pa3deraHusy TaIaKTUK. AHAIIN3 CHEKTPOB TaJaKTHK
MIOKa3aJl: 4eM Jajibllle HaXOAATCS OT HAaC rajlakTHUKH, TeM ObIcTpee OHM yaasstoTcs. [leno B ToM, 4To
IIPYU U3yYEHHUH CIIEKTPOB 3Be3/] ObUIO BBISBICHO OTCYTCTBHE B HUX OIPENIEICHHBIX YaCTOT - TEMHBIE
JUHUU B CIIEKTpPE, KOTOpPBIE PACIOJIOKEHbl KaK pa3 Ha TeX MecCTaX, IJe Haxoawics Obl CBET
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COOTBETCTBYIOIIEH YacTOTHI, €CIIM Obl OH HE MOIVIOMIAJICS XOJIOAHBIM Ta30M Ha MOBEPXHOCTH 3BE3I.
Hanpumep, B OONBIIMHCTBE 3BE3HBIX CIIEKTPOB HAOIIONAIOTCS JIBE TEMHBIC JIMHUU B (PUOJIETOBOMA
YaCTH, YKa3bIBAIOIIUE HA TMOMIOIIEHNE Ta3000pa3HbIM KalbIlMeM. Te ke TeMHbIEC IMHUU B CIIEKTPax
HAOJIOIAI0TCA B CIIEKTPaX rajlakTHK, TaK KaK UX U3Iy4yeHHUE MPEACTaBIsET CO00M CyMMY H3ITyUCHHS
BCEX BXOJMIIMX B HUX 3Be3l. OJHAKO 3TH JMHUM HAXOAATCS HE NPU OXUAAEMOH 4YacToTe, a
CMEUIECHbl B CTOPOHY MEHBIIMX 4YacTOT. Takoe cCMeIlleHHe YacTOThl MOYKHO HCTOJKOBAaTh Kak
CJICZICTBUE JIBWKECHHUSI 00bEKTa OTHOCUTENILHO HAOMIOAaTeNs, MOCKOIbKY MPU YJaJIeHUH HCTOYHUKA
cBeTa OT HaOIIoJaTessl €ro 4actoTa yMeHbIIaeTcsl (MOXKHO CPaBHUTH CO 3BYKOM aBTOMOOWJILHOTO
CUTHAJIa, KOTOPBI KaKETCS HIDKE, KOTJa aBTOMOOWIb yaansercs oT Hac). CMeIIeHHe 4acTOThHI
[POMOPUMOHAIBHO CKOPOCTH M TO3TOMY MOXET CIYKUTh JJIs ONpPENENeHUs CKOPOCTH
VAQISIOMUXCS 0OBEKTOB.

CwMmelieHne 4acToThl CBETa OT OTHAJICHHBIX FAJAKTUK TPAKTYIOT KaK JI0Ka3areabCTBO TOTO,
YTO OHM yAajsATcs OT Hac. CKOpPOCTh ATOr0 JIBMXKEHHUS MPONOPLHOHAIbHA PACCTOSHUIO 0
rajlakTuku. J[BrkeHuwe OmKaiiieil ramxakTUKH, HAlpUMEp TYMaHHOCTH AHJIPOMEAbI, MOYTU
HEBO3MOYXKHO OOHAPYXUTh, HO TAJIAKTUKU, OTCTOsIIIIME OT HAac Ha 100 MJIH CBETOBBIX JIET, YJAJISIOTCS
co ckopocTbio okosio 3000 km/c. CBsI3b MEXAY CKOPOCTBIO U PACCTOSIHMEM BIIEPBBIE YCTAHOBUI
amepukanckuii acrpoHoM J.I1. Xa66m B 1929 1. Ha puc. 5.9 npencrasiena mnocieaoBarelbHOCTb
OILICHOK PacCTOSHUM, PacrloiIOKEeHHBIX B MOPSJIKE UX Bo3pacTaHus. B Hacrosiee Bpems Hanboiee
CUJIbHBIE TEJIECKOINbl MO3BOJISAIOT pa3jvyaTh TajakTUKU, ylaJeHHbIE HAa 3 MIIpJ CBETOBBIX JIET U
«yberatomue» oT Hac co ckopocTbio 90 000 KM/c, YTO cOCTaBISIET MOYTH TPETh CKOPOCTHU cBeTa. B
Hayaie 1960-x rr. ObulM OTKpBITHI KBa3apbl. CaMblil JajlekMil U3 M3BECTHBIX HBIHE KBa3apoB
HAaxXOJMTCS OT HAC HA PACCTOSTHUU OKOJIO 8 MIIPJ] CBETOBBIX JIET.

TakoBbl pasMepbl JOCTYIIHOW B HACTOALIEE e
BpEMs HAILLIUM MCCIIE0BAHUSAM YacTu BeeneHHOM. o

Taxum 00pazom, MOXKHO CO37aBaTh Bce OoJiee 1 Tpanyis Beesetoit
Oonee MOIIHBIE TEJIECKOIbI, TMbITasgCh HaOIIOAATh 10° |-
yAQJIEHHblE TaJlaKTUKH, OJIHAaKO TOCJeNIHue OyayT
«y0eratb» OT HAac CO CKOpOCTbIO, Bce Oonee
NpUOIMXKAIOIEeNHcss K CKOpocTH cBeTa. UYem Ommke 10%
CKOPOCTh OOBEKTa K CBETOBOM, TeM MeHbIlE OyneT ero Biuokafiiitial soeaus (Tpoxcuii Hemranpa)
APKOCTb, TEM MEHEee 3aMETHBIM OH cTaHeT. IloaTomy N ;‘l‘[‘t;‘:““:“nmm
€CIM JaXe M CYLIECTBYET MHOXECTBO TaJlaKTHK, 14
yIaJIeHHBIX Ha paccTosiHue, Oombinee 10 MIpa CBETOBBIX
JIET, HAM HE yAacTCd X YBUIETh: OHHU YNAJISAIOTCSA OT HAc 10"t
HACTOJIBKO OBICTPO, YTO UX CBET HUKOIZIA HE CMOXKET Paccrosrme Jeanst — Jlyna
IOCTUYD 3eMIIun. 10 75 Pacerosuue Mocksa — ApXaHTenbeK

Bonpoc 2. MeTroabl 0Ol1eHKH BpeMeHHU

OneHuM BpEMEHHBIE HHTEPBAJIbl PA3IUYHOU
nmatenbHOoCcTH [3, 7, 8, 15]. CpaBHHTENbHO Malioil u 100
XOpOUIO  BOCHPUHMMAEMON  4YEJIOBEKOM  €IMHHLEN
BpeMeHHU sBIsieTcs | ¢ - 3TO NMpUOIU3UTENHHO UHTEPBAJ
MEXIy JAByMs yaapamu cepauna. Haubonee kopoTkuit T
MPOMEXYTOK BPEMEHH, BOCIHPHUHHMAEMBI YETOBEKOM,
coctaBisier 0,1 ¢ (IMTENBHOCTH IEIIYKA TMabIlaMu). 10 'r*”:\l:fl:‘g)’\‘“’mm”
Taxke W3BECTHa CIOCOOHOCTH Ia3a  pa3jivyarh —10
OTAeNbHbIE M300paxeHus. Tak, ecliu KHUHOIUICHKY
MPOTATUBATh CO CKOPOCTBIO MeHee 14 kampoB B 1 ¢, TO 10
YeJI0OBEK  pa3jMuuT  OTAenbHble  Kaapel. CmeHa
M300pakeHHsI CO CKOPOCThIO 24 Kaapa B 1 ¢ MPUBOAMT K
BO3MOYKHOCTH BHJIETh HEIPEPHIBHOE M3MEHEHUE SIBIICHUM, a 25-i1 Kaap yke He BOCHPUHHMMAETCS
[J1a30M.

bmxaiimas ratakTuka

Pamnyc nameit I'anakruku

Paccrosinue 3emasa — Conuue

10° 1 kM

Poct yenoseka

10 =5 1 eM

Tonumnza Bonoca

L Panuyc aToMHOTO si/1pa
13

Puc. 5.9. lnana3on paccTossHuil Bo Bcenennoii
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Pa3zButue Hayku M 4eNOBEYECKOH MPAKTHUKU NPUBEIO K MOTPEOHOCTH U3MEPATH BpeMs,
COCTaBJISIIOIEE THICSYHbIE, MUIJIMOHHBIC, MWUIMAPIHbIE U JAa)ke OWIMOHHBIE JOJU CEKYH[BI.
Hanpumep, B teuenne 1 ¢ OeryH mponsuraercss Ha 5—10 M W COBepIIaeT MHOTO CIIOXHBIX
JBYDKEHUM, U3 KOTOPBIX KaXJ10€ JUIUTCS JINIIb COThIE IO CEKYH/Ibl; OT IPAaBUIBHOCTH ITOCTPOCHUS
ATHUX JIBWKCHUH 3aBUCHT ero rnobena. B aBTOMOOMIBHOM JBUTATENE BaJl JAETA€T HECKOJIBKO ThICSY
000poTOB B | MMH: B TE€YEHHE COTBIX JOJE€H CEKyH[bl B JBUIATE]C PE3KO MEHSIOTCS JaBJICHUE U
MEXaHUYECKOE HANPSYKEHUE, UCIIBITHIBAEMOE OTJEJIbHBIMU JI€TaJISIMHU.

Jlns onpeneneHus reorpaguuecKkux KOOpAMHAT, B MEPBYI OYepeib JOJIrOThl MECTHOCTH,
HEOOXO0IMMO TOYHO 3HATh BpeMsl B U3MepsieMoit Touke. OmunbKa B OTCUETe BpEMEHHU, paBHas 1 MuH,
IPU ONPENENEHUH J0JITr0Thl Ha MIMPOTE 3KBATOPA COOTBETCTBYET MCKAXKEHHMIO paccTosHus Ha 27,6
KM, omubOKa B 1 ¢ Bieder 3a coboi nckaxkenue Ha 460 M u ommbka B 0,001 ¢ - Ha 0,46 m. B psme
CJlyyaeB ONpEAEATh KOOPAMHATHI TpelyeTcs C BBICOKOM To4yHOCThbIO. Hampumep, B reonorun
oOcyxaaercst mpobiemMa NepeMelIeHUs] OJHUX MaTepUKOB 110 OTHOUIEHHIO K ApyruM. CKoOpocTh
nepeMeleHlss OObIYHO HE IMPEBBILACT HECKOJIbKO CAaHTHUMETPOB B TroA. YToObl H3MEpUTh
NepeMELICHUE OJHOM TOYKM IO OTHOUIEHHMIO K APYrod Ha 3€MHOM Ilape, CIeAyeT MPOU3BOIUTH
3aMepbl B TEYCHHE HECKOJIBKUX JIET, 00ecreunBas MOIPEIIHOCTb ONpeeIeHus] MOMEHTOB BPEMEHHU
MOPSAJKA THICSYHBIX JTOJIEH CEKYH/IBI.

Jis Toro 4yToObl M3MEPATh BpeMmsi, TpeOyeTcst BbIOpaTh CUCTEMY OTCU€Ta, HAyYUTbCS
XpaHUTh W TepelaBaTh TOYHOE BpeMs. Jlonrume Tompl €IMHCTBEHHON CHUCTEMOW OTcyYeTa ObLIo
BpaleHne 3eMiIM BOKpYT cBoei ocu 1 Bokpyr CojHIIa, HO 0Ka3aJloCh, YTO 3TOT ITAJIOH BPEMEHU He
BCErJa JOCTaroyHo To4yeH. Jleno B ToM, 4To opOuTa 3eMiIM MpeAcTaBIsieT cOOO0M 3JUIUIIC, B OHOM
u3 pokycoB koroporo Haxoautcs Comnnue. Beaencrsue atoro 3emiis To O6aMke, TO Jaiblie OT HETo
U COOTBETCTBEHHO JIBHXKETCS TO OBICTpee, TO MelieHHee. [[BmkeHue 3emiin BOKPYT CBOCH OCH
TaK)K€ HEpaBHOMEPHO, B YaCTHOCTH ce30HHas HeperymasipHocTh pocturaer 0,001 c. Iloatomy B
1960-x rr. MexayHaponHblii KOMUTET Mep M BECOB NPHUHSUI PEIICHHE HCIIOJIb30BaTh B KauyeCTBE
JTaJIOHAa aCTPOHOMUYECKHE aTOMHO-Iy4yeBble Iie3ueBble dachl. IIpm stom 1 ¢ = 9 192 631 770
nepuoiaM MU3JTy4yeHHs, COOTBETCTBYIOIIETO IEPEXOy MEXAY JABYMS CBEPXTOHKHMHU YPOBHSIMHU
OCHOBHOI'O COCTOSTHUSI aToma 11e3usi-133.

OOBIYHBIN CTPENOYHBIH CEKYHIOMEp H3MEpSieT NMPOMEXKYTKH BPEMEHH MEXAY JBYMs
MOMEHTaMu ¢ norpemHocteio g0 0,1 c. DnexkTpuueckuil CTpENIOUHBI CEKyHIOMEpP C
BpAILAIOLMMUCS MEXaHUYECKUMU YaCTAIMU MO3BOJISET MPOU3BOJUTH OTCUET IPOMEXKYTKOB BpEMEHHU
¢ norpemHocTeio 10 0,01 c. Ouenka Oojee OBICTPHIX MPOLECCOB C MOMOIIBI0 MEXAHUYECKHX
YCTPOWCTB 3aTpyJHEHA, TaK Kak HUX JeTanu oOianaror Oousbiioil uHepuueit. CoBpeMEHHBIC
TEXHOJIOTHH, OCHOBAHHBIE Ha U3MEPEHUH KoJeOaHH aTOMOB, MO3BOJSIOT AOCTHraTh TOYHOCTHU B
npeaenax 10*2- 10™¢, Te. ¢ MakcuMabHOI owHGKOM B 1 ¢ NPy U3MEPEHUU UHTEpBajIoB OT 30
TBIC. 10 3 MJIH JIET.

Jis u3ydeHuss OBICTPBIX IPOLIECCOB CYIIECTBYET JOCTaTOYHO OOJbIIOE KOIMYECTBO
METOZOB: CHENMAIbHAs] KUHOCHEMKA, ONTHYECKHUE YCTPOMCTBA, JJIEKTPOHHBIE H3MEPUTEIbHBIE
cxeMbl U T.J. [{ns uccnenoBanus psaa 4pe3BbIYaiHO OBICTPBIX SJAEPHBIX MPOLIECCOB MPUMEHSIOTCS
pasnuyHoro tuna cuetuuku (I'efirepa - Mronnepa, CHUHIWUTSILIMOHHBIA U J1p. ).

B psane cinydsaeB TpeOyeTcss HE TOJNBKO HM3MEpATh HWHTEPBAIbBI BPEMEHHM MEXKIY JBYyMS
COOBITUSIMM, HO ¥ TONy4aThb HENPEpPHIBHYIO 3alUCh OBICTPBIX TPOLIECCOB C TOMOIUIbIO
3alMChIBAIOIINX YyCTpOMCTB. sl 3amucu He OYeHb OBICTPBIX MPOLIECCOB MPUMEHSIOT CaMOIMCIIBI
pPa3IMYHBIX TUIIOB CO CKOPOCTBIO JIBMJKEHHUS JIEHTBI OT HECKOJIBKHMX CAHTUMETPOB B CYTKH J10
HECKOJIbKUX METPOB B CEKyHIy. [l yBelWYeHHs] CKOPOCTH 3alMCH YMEHBIIAIOT BEC MOJBUKHBIX
yactel mpubopa. Tak, B nuieiidoBom ocumsuiorpade A 3amucd BMECTO CTEPXKHS C IEepoM
UCTIOJIB3YETCsl Jyd CBETa, YTO IO3BOJIAET 3alHUCHIBAaTh WM3MEHEHMs BEJIWYMH, MPOUCXOAALINE B
TEUEHHE THICSYHBIX M JECATUTBHICIYHBIX Joied cekyHael. Camommcubl u  1wuieldoBsie
ocuMuIorpadbl MPUMEHSIOTCS B CEHCMOJIOTUU Ul 3allUCH YNPYTUX KojaeOaHMM 3eMHOW KOpbI, B
OMOJIOTMU W MEIUIMHE - Ui 3alliUCU TOKOB cepaua (dmekTpokapauorpadus) u T.4. IIpoueccsl,
IpOTEKaIole C emle OosblIed CKOPOCThIO, (PUKCHPYIOT € IMOMOUIBIO 3JIEKTPOHHO-IY4€BOIO
ocumiuiorpada, Tie 3amuch IMPOLECCOB OCYIIECTBISETCS IMOCPEACTBOM Iydka 3IeKTpoHOB. C
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MIOMOIIBIO TaKOTO OcImIIorpada yaanoch NoAPOOHO U3YyYUTh TPO30BBIE paspsiabl. OKa3aiock, 4To
CKOPOCTbh JBUKEHUS MOJIHMU cocTaBisieT okono 0,1 ckopocTu cBeTa, mMpUYeM MOJIHUS JBUKETCA
TOJYKaMH: CHayaja OHa MpOOMBAET TMepe] CcoO0OW Y3KMW MPOBOMAIIMM KaHaJ, >ICKTPU3YS
OKpYXaIOlMK BO31yX, IOTOM IO 3TOMY KaHally YCTPEMJISIETCSI OCHOBHOM pa3psiji, paclIMpsIIOLIUM
€ro, 3aTeM BHOBb ITPOOMBACTCS Y3KHI MPOBOSIIMI KaHAT U T.]I.

s ¢ukcanuu OBICTPBIX SBICHUM UCHOJIB3YIOT KMHOCHhEMKY. Kak yxke roBopuiioch, mpu
0OBIYHOM KMHOCBEMKE B 1 ¢ mostydarot 24 oTAeNbHbIX Kaapa. i noaydeHus: 3aMeJIEHHON CheMKU
CKOPOCTbH JIBUXKEHHUSI JIEHTHl B KHHOChEMOYHOM amnmnapare yBeaunuubaetcs a0 120-240 kaapos B 1 c;
Opyd JIEMOHCTPAaLlMU Takoro (uibMa CcO CKOpOCThIO 24 kanpa B 1 C JABWKEHHS BCEX Tel
MPECTABISIIOTCS 3aMEICHHBIMU. JTOT METOJI KHHOCHhEMKH MO3BOJIMI BBISIBUTH OCOOEHHOCTH psJia
IPOIIECCOB B JKMBOM M HEXHBOH IMPHPOE: MPOLECCHl pa3pylieHus u AedopManyuy pazIHdHBIX
MaTrepHuayioB; pa3pylleHHe MMOYBbI MPU MaJCHUU Kamellb JOXKIS; OCOOCHHOCTH MOJieTa HACEKOMBIX;
croco0 3axBaTa XaMeJIeOHOM NMPHMAaHKH; JTAaHHBIE O CTPOCHHUHU OBIOLIETOCS Cepila XUBOTHOTO, a
TaKk)ke 0 paboTe OTIENBbHBIX MBIIICYHBIX BOJOKOH CepAlla 10 M TOCle HapylIeHUs ero paboThl;
JAHHBIE JUTs peHIeHus 3a7a4 OaUTMCTHKY, HapUMep MPH U3YYEeHUH T0JIeTa CHapsia IMocie BhUIeTa
ero u3 Jyia opyaus, MEeXaHu3Ma MpoOuBaHusA OpoHH M T.I. B coBpemeHHBIX (oTorpaduueckux
YCTPOMCTBAX pasperniaroiiee BpeMs y1ajJoCch JOBECTH 0 MUJUIMAPAHON JTOJIA CEKYHIbI. JTO 3HAYMT,
4TO MOXXHO 3a()MKCHPOBATh PAa3HOCTh BO BPEMEHU MPUXOJA JBYX CBETOBBIX Jy4Yeil ¢ Pa3HOCTHIO
xoza MeHsuie 1 M.

Emie Gonee OvicTpoaeiicTBYOIIME PUOOPHI MOTPEOOBATUCH TPU U3YUCHUH SJIE€MEHTAPHBIX
YyacTHUIl, aTOMHOTO S/ipa U sIEpHbIX peakiuil. Hanpumep, MHOTHE paglO0aKTUBHbBIE U30TOIBI UMEIOT
Yype3BbIYAIHO Malblii Mepuoj] Moiypacnaaa (MPOMEXYTOK BpEMEHH, B TEYEHHE KOTOPOro
KOJIMYECTBO PAJUOAKTHUBHOIO BEIIECTBA YMEHBIIAETCS BJBOE), HEOJUHAKOBBIA Yy pa3IMYHBIX
M30TOIOB OTHOT'O M TOTO € AIIEMEHTA: NEepHoJ nojypacnana nojaonusa-210 cocrasnser 138,3 nns,
monouus-216 — 0,16 ¢, nmononusn-214 - 1,58-10'4 ¢, nmojaonus-213 -scero mumn 4,2 - 10°® c, a
nonoumsi-212 - 3 107 ¢. HekoTopble >/MeMeHTApHBIE YACTHI(I, HANPUMED MPHCYTCTBYIOIINE B
KOCMMUYECKOM U3JyY€HUU ME30Hbl U THUIIEPOHBI, KpailHE HEYCTOWYUBBI, TaK, CpPEIHsII
IIPOOJDKUTENBHOCTD KM3HU MIOOHOB COCTaBJIIE€T MUJUIMOHHBIE JOJIHM CEKyHABI. Jpyroil mpumep
O4YEHb OBICTPBHIX MPOLECCOB — MEPEX0 BO30YKJIEHHOIO f/ipa B HOPMAaJbHOE COCTOSHUE, NpU
KOTOPOM HCITYCKAIOTCSl raMMa-KBaHThl. B yacTHOCTH, BO3OY)XIEHHOE COCTOSIHME sijipa JUTHUSA-T,
MOJTyYaIoOUIerocsi B pe3ysbTare sIEpHOM peakIMM B3auMOAEUCTBUS Oopa ¢ HEHTPOHOM, IJIUTCS
OKOJIO IECSITUOMIITMOHHOMN I0JIH CEKYH/IbI (10'13 c).

CoBpemeHHbIe TPUOOPHI TO3BOJIAIOT MPSIMBIMUA METOAAMH U3MEPSATH IPOMEKYTKH BPEMEHU
okono 1072 ¢. Boree KOPOTKHE ITPOMEKYTKH, B TEUEHHE KOTOPBIX MPOTEKAIOT HEKOTOPBIE SIEPHBIE
IPOLECChl, OBUIM TOJY4YEHbl Ha OCHOBE HAOJIOAEHMSI KOCBEHHBIX IPU3HAKOB U TEOPETUUYECKUX
pacueroB. Tak, B 1950-x IT. ObUIa OTKpBITA IIeNIasi TPYINA OTHOCUTEIBHO TSKEIIBIX U YPe3BbIYAHO
KOPOTKOKMBYIIUX YaCTHUI[ - PE30HAHCOB. VX OTKpBITHE CBA3aHO € pa3pabOTKON crenuaibHON
U3MEPUTEIIbHOW TEXHUKHM — IMY3bIPbKOBOM Kamephl, NpeAcTaBisiomell coboil cocyn co
CMOTPOBBIMU OKHaMH, 3allOJIHEHHBIM >XKUIKUM BojxoponoM. Ilporneras uepe3 Takyio Kamepy,
3apsDKEHHasi 4YacTHIla CO37aeT Ha CBOEM IIyTH LeNb IYy3BIPHKOB TIa3000pa3HOro BoJOpojaa -
BUJIUMBINA CJIE, KOTOPBIM MOXHO Habmomate u Qororpaduposars. CpemnHee BpeMsl >KH3HU
PE30HAHCOB OKa3aJI0Ch HACTOJIBKO MaJbIM, YTO ONPEACTUTh €r0 MOXKHO OBLIO TOJBKO C ITOMOILBIO
pacueroB, — okoio 10%%—10% .

EcTtecTBeHHBIE €IUHUIBI BPEMEHH, C KOTOPBIMHM YEJIOBEK IOCTOSHHO CTaJKHUBAaeTCs B
MOBCETHEBHOM KHM3HU, - JAeHb M roAd. OHHM ONHUpaAIOTCSd HAa W3MEHEHHUS, MPOUCXOIAIINE B
OKPY’KaIOIllEM MHUPE, M CBA3aHBI C BpAIIEHUEM 3€MJIM BOKpYr cBoei ocu u Bokpyr ComHua. Eme
OJTHOM TIPUBBIYHOW BEITUYMHOM SIBIISICTCS JTYHHBIH MECSI], KOTOPBIN CBs3aH ¢ orcdeToM (a3 JIyHBI.
[TorbITkM OOBEIMHUTH 3TH CHCTEMBI OTCYETa NMPHUBETH YEJIOBEUYECTBO K CO3JAHHMIO KaJeHAaps -
CHUCTEMBI CYMCIICHHS JUIMTEIbHBIX IPOMEKYTKOB BPEMEHH, OCHOBAHHOW HAa NEPHUOAUYHOCTH
BUJUMBIX TBUKCHHUI HEOSCHBIX TEJ U YCTAaHABIMBAIOIIEH MOPSIOK ISl OTCUeTa IHel B rony. Ecmu
Obl MEXAY UINTEIbHOCTBIO CYTOK M JJIUTENBHOCTHIO TIO/a, T.€. BPEMEHEM OOpauieHusl 3eMiu
BOKpYr cBoed ocH, JIlyHel Bokpyr 3emium u BpeMeHeMm oOpamieHust 3emuu Bokpyr ComnHia,
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CYIIECTBOBAJIO MPOCTOE OTHOLICHUE, TO CUET AHEU B MECSLE U IOy He MPEeACTaBIIsI Obl OOIBIIOTO
Tpyaa. OnHako ¢ morpemHoctsio 10 0,1 ¢ JIMTeNbHOCTh TaK Ha3blBAEMOI'O TPOIUYECKOro roja
(mpoMeXyTKa BpEMEHU MEXKIY ABYMS MOCIEI0BAaTEIbHBIMU MPOXOKACHUSIMU COJHIIAa Yepe3 TOUKY
BECCHHETO PABHOJEHCTBUS) cocTaBisieT 365 cyrok 5 4 48 muu 46,1 c, wm 365,2422 nus, a
JUTUTEITLHOCTD JTYHHOTO CHHOIMYECKOTO MecsIa (Meproaa CMEHbI TyHHBIX (a3) - 29,5306 nHs.

Cuuraercs, yro Oojee WIM MEHEe PEryjaspHbI CueT BPEMEHM CBSi3aH C pPa3BUTHEM
3eMJIeIeNInsl, CKOTOBOJICTBA M MoperuiaBanus [8]. IlepBrie TpeOoBaHMS K CYETy BPEMEHHU U METOIbI
€ro M3MepeHMs ObUIM JIOCTAaTOYHO MPOCTHIMM: CIaBSIHE U JPyrue 3eMIIECAEIIBYECKHE HapOJbl
YCTaHABIIMBAJIU IIPOJOJDKATEIBLHOCTD I0J1a KaK IPOMEKYTOK OT OJHOM KaTBbI A0 APYroW; WHIACHUIIbI
AMepuKH OTMEPSIIH IOJl IO HOSBJICHUIO CHETa, aBCTPAIMHILIBI - TI0 HACTYIUICHUIO Iepuoja JOXIeH 1
T.J.

Pa3zButue opocuTenpHOro 3emilefeius, BO3HUKHOBEHHE TOCYAApCTB, POCT TOPOJOB HU
paciIMpeHre TOProBbIX CBs3€d MOTpPeOOBa M YIydlIEHUS M YTOYHEHHs cueTa BpeMeHM. Torna
HOSIBUWINCH JIyHHbIE KasneHaapu. [lo-BuauMomy, oJJMH U3 NMEpBBIX JTYHHbIX KaJlleHAapel Obul BBEIEH
okono 4000 ner nazanm B JpeBHem Bapmione. MHorme JpeBHUE TOCyIapCTBa MPOILIU Yepe3
UCIIOJIb30BaHUE JIYHHOIO KajleHAaps. B psne MycynbMaHCKMX CTpaH /10 HACTOSIIErO BPEMEHHU
IIOJIb3YIOTCSI JIYHHBIM KaJIGHJapeM, I7leé Ha4ajlo KaJeHAApHBIX MECSIEB COOTBETCTBYET MOMEHTaM
HOBOJYHUH. JIyHHBIN Mecsn (cuHoauueckuii) cocrabnseT 29 cyrok 12 4y 44 mun 2,9 c, a 12 Takux
MECSLEB JalT JIYHHBIH IO NPONOJDKUTENbHOCThIO 354 cyrok, T.e. Ha 1l cyrok kopoue
TPOIUYECKOT0 Tofia.

B VI B. 10 u.3. B Kutae u V B. 10 H.3. B I'penun Obu10 OOHApYKEHO, YTO Kaxkiasie 19
COJIHEYHBIX JIET HOBOJYHUE COBINAJAET C JICTHUM COJHIECTOSIHUEM. DJTO IO3BOJWIO HEpedTH K
JYHHO-COJIHEYHOMY KasieHaapro. B psine crpan FOro-Bocrounoii Azum, Upane, M3pawnie u nonsiHe
JEMCTBYIOT Pa3sHOBUIHOCTH JIYHHO-COJIHEUHOTO KaJjieHJIaps, B KOTopoM cMeHa a3 JlyHsl
COIIacyeTcsl C HayajoM acTpPOHOMHYECKOro rojaa. B Takux KajleHAapsx BaKHYIO pOJb UIPaeT
MeTOHOB IMKJI, HA3BaHHBIN B YECTh APEBHEIPEUYECKOro ydeHoro Merona, - nepuon B 19 coHeuHbIx
neT, paBHbIN 235 nmyHHBIM Mecsuam (6940 cyTok).

B | B. 10 H.3. pumckuit umneparop FOmmii Lle3app npukaszan ynopsaouuts KaneHaapb. 1o
MIPEIJIOKEHUI0 erumnerckoro acrpoHoma Cosurena B JlpeBHem Pume ObLT MPUHST COJHEYHBIN
KaJeHlapp — HJIMAHCKUHA. J[1s1 pOBHOro cuera B 3TOM Kaje€HAApe TPHU ToJa CUUTAIUCH
colepXKaluMu 1o 365 aHel, a Kaxnplil yeTBepThii - 366 nHeill. CueT AHEHW O IOJUAHCKOMY
KaJICH/Iapl0 Ha3bIBAIOT CTAPBIM CTHJIEM. B I0JIMAaHCKOM KaJeHAape CpelHss JIUTENIBHOCTh rofia B
uHTepBaie 4 ner cocrasinsia 365,25 cyTok, uro Ha 11 MuH 14 ¢ 1MHHEEe TPONUYECKOro roja. 1o
JaeT norpemHocts 3 aHs B 400 nert.

B nacrosiiee Bpemsi HanOojee pacrpoCTpaHEH COJHEYHBIM TPUTOPUAHCKUN KaJleHAaph,
BBeieHHbIN manoil ['puropuem X B 1582 r. (HOBBIH cTHib). B HEM cuMTalOTCSI BUCOKOCHBIMH HE
100 u3 400 net, kak B IOJMAHCKOM KajeHaape, a jguiib 97 u3z 400. [TosToMy IIUTENBHOCTh To/ia B
TPUTOPUAHCKOM KaJleHAape B cpelHeM paBHa 365,2425 cyTok, 4TO JulIb Ha 26 € IPEBBIIIAET
Tponuueckuid roa. B Poccun rpuropuanckuii kanenaaps BeneH ¢ 14 despans 1918 r. Paznuuue
mexay crapsiM U HOBBIM cTuiisiMu B XV B. coctasmnsino 11 cytok, B XIX B. - 12 cytok u B XX B. -
13 cyToxk.

Bonpoc 00 ymyumieHuu kajeHaapsi mogHuMalcs HeonHokpaTHo (M. Mactpopunn, 1834;
O. Konr, 1849; I'. Apmenun, 1888, u t.a.). B 1923 . B Kenese npu Jlure Hanuit 6611 06pazoBan
MexayHapoaHblii KOMUTET MO pedopme KasieHaaps. 3a BpeMsl CBOEro cyliecTBoBaHus Komurer
paccMoOTpen W OMyOJIMKOBAJ HECKOJBKO COT TpoekToB. B 1954 m 1956 rr. mpoekTsl HOBOTO
KaJeHaapsi oOcyxaanuch Ha ceccusx DkoHomuyeckoro u CommanbHoro coeroB OOH, omnako
IPUHATHE OKOHYATEIbHOIO PELICHMs ObUIO OTIOKEHO. B HacTosiiee BpeMs OfHUM M3 Haubosee
NOAXOJAIINX CUMUTAETCSl KaJeHJIapb, B KOTOPOM TOJl COCTOMT M3 12 MecsueB W aenutcs Ha 4
KBapTaia, cogaepxxamux mno 91 anto, mwim 13 "Henenb. B kaxxaoM kBapTasie nepBblil Mecsll umeeT 31
JIEHBb, a ABa nocueayomux no 30 auei. [lepBoe uncI0 HOBOTO rosia BCEria COOTBETCTBYET OAHOMY
U TOMYy JK€ IHIO HEIEeNM - BOCKPECEHbIO; KaXKIbli KBapTaJl HAuYMHAETCd C BOCKPECEHbS U
3aBepiiaercs cyoooroil. B kaxxnom mecsiie mo 26 pabouux nuei. Tak Kak 3TOT KaJleHAApHBIA TOJ
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coliep kT 364 NHs, TO NEPUOANYECKU BCTABIISIIOTCS BHEHENEIbHbBIE NIPA3AHUYHbIC JHU, HAlpUMED
nocie 30 mexabpsi, a OMH pa3 B YEThIpE Toaa - enie u nmocie 30 uroHs.

Eme onHoii mpo0ieMoii, CBA3aHHOM C OIIEHKOW BPEMEHH, ObLT U OCTACTCS JJO HACTOSIIETO
BPEMEHH BBIOOpP TOUKU OTCYETAa BPEMEHHU, KOTOPBIA B pa3HbIC SMOXHU OCHOBBIBAJICS HA Pa3IMYHBIX
cooOpaxkeHusix. Tak, OOrocioBbl HEOIHOKPATHO Mpeaiarail «MHUPOBBIE 3pbl», TJE 3a HAYajo
0TCYeTa MPUHUMAJIOCH «COTBOPEHUE MUPA»; BCErO TaKUX 3p ObLI0 mpuayMaHo okoio 200. B camoit
JUIMHHON U3 HUX «COTBOPEHUE MHPa» OTHOCHUIIOCH K 6984 I. 10 HAIIEro JETOCUNCIEHUS], B CaMO
KOPOTKOM - K 3483 I. 10 HAIEro JIE€TOCYUCIICHHUS.

Oco0oe MecTo 3aHMMaeT IPEBHEHHIUNCKOE JICTOCUHCICHHE. B ero ocHOBe JEXHT Tof,
coctosmui u3 360 MHEH, BEIICISIOTCS 30HBI (WM KaJIbITbl) JUTUTEIBHOCTHIO 4,32 MIIPI JIET - OJUH
nenb B xu3HM bpaxwmbl. Kaxnpiit 3on penutca Ha 1000 maxaror nmo 4,32 munH net. [locnenusis
Maxarora COCTOUT U3 YEThIpeX MEPUOJIOB: JEBAIOTH - IapcTBa OOTOB, WM 30JI0TOTO BEKa, TPETAIOTH
— CcepeOpsHOTO BEKa, JABAHAPHUIOTH - MEIHOTO BEKa, KAJUIOTH - XKEJIE3HOTO BEKa, BEKa rpexa, B
KOTOPOM >KUBEM MBI.

B Hacrosiiiee BpeMs mosiydmiia pacrpoCTpaHEHUE XPUCTHUAHCKASI 3pa, B KOTOPOW TOUYKOM
orcyera sBisercss PoxxaectBo XpuctoBo. DJta 3pa Oblla BBelE€HA Ha OCHOBaHHHM pPAacyeToOB,
CeNaHHBIX PUMCKUM MoHaxoM Jluonucuem ManbiM B 525 1. ot PoxaectBa Xpucrtosa. B Poccun
BII0oTh 10 XVIII B. Obl1a B X0y BU3aHTHUICKAs 3pa OT «coTBOpeHust mupay. [letp | cBoum ykazom
BBeJ 3py oT PoxknectBa XpucroBa, u 1 saBaps 7208 1. BU3aHTUHCKOM SpbI OBUIO IPUKA3aHO CUUTATH
1 suBapst 1700 r. ot PoxxnectBa Xpucrosa. K XI1X B. cuer ot Poxxaectsa XpucroBa ObLT BBEJIEH BO
BCEX XPHUCTHAHCKUX CTpaHax. B mciramMcKkuMX CcTpaHax TOYKOM OTCUETa CUMUTACTCS «XUKpPa» - TOI
OerctBa mpopoka Moxammena u3 Mekku B Menuny. Ota 3pa Obuia BBeneHa xanupom Omapom B
634—644 rr. Xmwmkpa Obuta otHeceHa OmapoM k 622 1. Camoil mo3fHe# Oblia BBEICHHAS BO
O®paHIUU «3pa pecrnyOIrKu», OTCUYET B KOTOPOH BEJNCS OT JHS MPOBO3IIANICHUS PECyOnuKu 22
ceHTs10ps 1792 1. Dot Kanennaps Obul oTMeHeH Hamnoneonom, BoccTaHoBiieH Bo BpeMs [lapurkckoit
KOMMYHBI U TIepecTal 1eiCTBOBATh MOCIIe €€ THOeNu.

Eme OGomnpinme, yem rofabl U JAECATUIICTHS, OTPE3KH BPEMEHU TPEOYIOTCS IS H3yYeHUS
MIPOIIJIOTO YEJIOBEUECTBA, BOSHUKHOBEHHUSI, PA3BUTHUS M THOEIH JPEBHUX KYIBTYp, 0€3 4ero Helb3s
MOHSITh COBPEMEHHOE COCTOSIHHE OOIIECTBAa M MEPCHEKTUBBI €ro pa3Butus. [1o apxeonornyeckum
HaxoakaM (Oopynus Tpyaa, MPEAMETHhI JOMAaIlHero oOMXoAa, BOOPYKEHHE U T.J.) MOKHO MHOTOE
y3HaTh O KU3HM JIIOJEHM MHOTHE TBHICSYHM JIET Has3al, O CBI3AX MEXAY JAPEBHUMH HapOIaMH.
VYCTaHOBUTH AaThl TOMOTAIOT UCTOPUUYECKHE MTAMATHUKU U JPEBHUE XPOHUKH, COZIEpKAIIHE 3aUCH
pPa3IUYHbIX COOBITHH (BOMH W CTUXMHHBIX O€ACTBMM, CMEHBI NpaBUTENEH M JUHACTUH U T.1.).
Wuorna omHO  TO k€ COOBITHE OTMEUAeT HECKOIBKO HE3aBUCHUMBIX HCTOUHHUKOB HIIM CaMO COOBITHE
TaKOBO, YTO MO3BOJIAET TOYHO OINPEACIUTh BpeMsi, KOTrJa OHO mpousomuio. Hampumep, U3 npeBHei
KUTACKOW JIETONHUCHU M3BECTHO O JIBYX acTpoHOMax, koTopbie B 2200 I. 10 H.3. HE MpeacKa3aiu
cBoeBpeMeHHO 3atmeHus ConHIIAa W 3a 3TO JHMIIWIUCH ToOB. COMOCTaBICHHE JIETOMHCH W
pe3ynbTaTOB COBPEMEHHBIX BBIYUCICHUN 3aTMEHUS JaeT TOYHYIO JaTy coObITuil. J[peBHeiimme
MaMATHAUKA TUCHMEHHOCTH TIO3BOJISIFOT TMPOCJEIUTh COOBITHS IIIYMEPCKOH H  ETHIEeTCKOM
UBIIN3AIHAI TaBHOCTBIO 10 4—5 THIC. JIET.

OnuH W3 METOMOB OIICHKM BPEMEHU CBS3aH C OIPEACIICHHEM CKOPOCTH HAKOIJICHUS
ornoxxkeHud. Tak, B Mcmanum Oblla OTKpBITA Temiepa, KOTOpas B TEUYEHHE JIOJITOrO BpPEMEHHU
CITyXuJa OOUTAIUIIEM TO JJIs JIFOACH, TO /ytst 3Bepert. OHM KWJIM B HEH, yMHUpaJH, a 3eMJIs, CJIOH 3a
CJIoeM, TIPUKphIBAJIa UX OCTaHKHU. B 001Iel CI0XXHOCTH B ATOH Temepe 00pa3oBaIich OTIOKEHUSI
MOIIIHOCTBIO 13,5 M, cocTosiIIre U3 MHOTHX cJI0eB. B BepxHeM ciioe Ha HeOONbIION NTyOuHe ObLIN
oOHapyXeHbI TPEYTONIbHBIE KUHKAIIBI U3 OPOH3BI, B CIEAYIOIIEM CJIO€ - KOCTH CEBEPHOTO OJICHS U
U3TOTOBJICHHBIE M3 KOCTH PE3Ibl, Jlajee — KaMEHHbIE HOXH U CBEpJia, 3aTe€M - KOCTH HOCOpora u
MENIEPHOTO MEJBEAs, a HAa CaMOM JIHE Telepbl ObUTM HalJeHbl rpyOO BbIICTaHHBICE KAMEHHBIE
TOMOPHI U cKpeOku. bbuta moacunTaHa CKOPOCTh OCAAKOHAKOIJIEHUS! M COMOCTABIIEHA C JTAHHBIMH,
MOJMyYEHHBIMUA JIPYTHMH METOIaMH. OJTO TIO3BOJIIO MOAPOOHO H3YYHUTh HCTOPHUIO TEIIEPhI
npUOIU3UTENHHO 32 50 THIC. JIET.
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W3 npyrux METOJOB HM3YYEHHS [UTUTEIBHBIX MPOIECCOB OCOOBIH MHTEpEC MPEICTaBIISICT
OIICHKa BO3pacTta TOpHBIX coopyxeHui. Ilyctb ropa Bo3Bblaercss nmpuMmepHo Ha 2000 M u B
ocHoBaauu umeet okoio 2000 m. IIpocToii pacueT oObemMa TaKOro TUTAHTCKOTO KOHYCa IMOKa3bIBaLT,
YTO OH COCTOUT IMPUMEPHO U3 2:10° M ropHoi nopoxasl. Jloxap, e U BETep U T.II. MOCTEIEHHO
paspywIaioT ropsl. B cpeeM oT kakmoro 1 M mOpOIbI B TOJ OTIAMBIBAETCS OGIOMOK 0OBEMOM
HECKOJIbKO KyOW4ecKux caHTuMeTpoB. CienoBareiabHO, 32 OIMH TOJA CO BCEH TOpbI OCHIMJIETCS
npumepro 10° M° moposier. Uepes MIILIHOH JIeT TONOBHHA TOPBI TOJDKHA pas3pymnThes. Tak KaK mpu
9TOM CKJIOHBI CTaHYT MEHEEe KPYTBhIMHU, TO CKOPOCTb Pa3pyIIEHUs CHU3UTCS U KU3Hb TOpbI OyaeT
JUIUTHCS HECKOJIBKO MUJUIMOHOB JIET.

CkopocTh paspylieHHs KOHTHHEHTOB MOXKHO paccyuTarb, MPOaHAIM3HPOBAB KOJIUYECTBO
HAaHOCOB (M3MEJIBYCHHOW TOPHOM MOPOJIbI, TIECKA U IMOUYBbI), KOTOPOE BBHIHOCUTCS PEKAMH B MOPAL.
MOKHO U3MEPUTH KOJIMYECTBO HAHOCOB, YBJIEKaEMOE TOXKISIMH U MEPEHOCUMOE peKaMH B MOpS 3a
roa. Ecinu paBHOMEpHO pacipenesiuTh 3T0 KOJIMYECTBO M0 BCel IIIOLIAAH, C KOTOPOil ero codupaer
BOJIa, TEKYIIasi B pPeKax, TO MOJIYUYUTCS CIIOW ToimuHOM okono 1/300 cMm. 3a MHJITHOH JIET 3TO JacT
cioit tommuHo# 30 M. [TockonbKy yHOCHMast peKaMH TTOpo/ia HE MOCTYAeT PAaBHOMEPHO OTOBCIONY,
a TOJIBKO C T€X Y4YacCTKOB, IJI€ €CTh YKJIOH, TO 33 MHJUIMOH JIET JOJKHBI OBITh YHUYTOXKEHBI
HEPOBHOCTH 36MHOM IOBEPXHOCTH BBICOTOM MHOTO cOT€H MeTpoB. CienoBareabHO, TOphl U XOJIMBI
MOTJIM OBITh pa3pylleHbl 32 HECKOJIBKO JECSITKOB MHJUITMOHOB JIET, HO 3TOT0 HE MPOMU3OILIO H3-32a
BJIMSTHHSI BHYTPCHHHX (3HIOTCHHBIX ) CHJT Ha (DOPMUPOBAHUE 3EMHOM IMTOBEPXHOCTH.

Bo3MoxXHOCTh OTCueTa BPEMEHH MJAal0T METOAbl H3MEPEHHs] BPEMEHH IO TOJUYHBIM
KOJIbLIaM JIEPEBBEB (3TA LIKaJIa BPEMEHU MPOCTUPAETCS A0 HECKOJIBKUX THICSAY JIET); 110 OTIIOXKEHUAM
JICHTOYHBIX IJIMH, [I€CKa, COJICH; IO N3MEHEHHUSIM HaMarHHYeHHOCTH TOPHBIX MOPOJI U T.J.; IO CMEHE
pasmuuHbIX Gopm km3HH. [locnemHuit MeTOon OCHOBaH Ha TOM (akTe, YTO HA MPOTHKCHHUH
THICSYEJIETUI U MUJUTMOHOB JIET OJJHU BUJIbI PACTEHUM U KUBOTHBIX CMEHSIU Apyrue. boabmmHCTBO
U3 HUX, TEPeXHUB MEPHUOJ paciBeTa U MIMPOKOrO PacpOCTpaHEHHs], Oru0ano M ycTynajao MECTO
apyruM. M3yduB mnocineaoBareabHOCTh, B KOTOPOM MPOMCXOJUJIA CMEHA OJHUX BHUJOB JIPYTUMH, U
OLICHUB MPOJIOJKUTEILHOCTD CYIIE€CTBOBAHUS KaXKIOI0 U3 HUX, MOXKHO COCTaBUTh 1Ky BPEMEHHU.
Taxue «4acb» OCHOBAHbBI Ha COMOCTABIEHUH PA3IMYHBIX COOBITHI MeX Ty co00il U, cieoBaTenbHO,
MOKa3bIBalOT OTHOCUTEIBHOE BPEMSI.

B nauane XX B. ans orcyera OOJbIIMX HPOMEXKYTKOB BpPEMEHH OBLIM pa3pabOTaHbI
«paZMOAaKTHUBHBIE YaChD», KOTOPbIE MO3BOJISIOT ONPEAEIAThH C MPUEMIIEMON TOUHOCTBIO a0COMIOTHBIN
BO3pacT Pa3IUYHBIX OOBEKTOB - apPXEOJOTHUYECKHX HAaXOMOK, TOPHBIX MOPOA U JIp. - B OTIMYUE OT
METOZI0B OTHOCUTEJIBHOM XPOHOJIOTMH, KOTJIa BO3PACT OOBEKTa ONpENeNseTcs U3 CONOCTaBICHUS
€ro C BO3pPacCTOM JAPYTUX OOBEKTOB, HAPUMEP OCTATKOB CHOP M MbBUIBIBI PACTEHUN, PAKOBUH
pa3JIMYHBIX TUTIOB U T.1.

«PaOaKTUBHBIMU YacaMH» Ha3bIBAlOT TPYNIy METOIO0B, B KOTOPBIX SIBIICHUE
pPaZoaKTUBHOTO pacmaja sifep pa3jIMuHbIX HM30TONOB MCIIOJIB3YETCS JJIsl ONpeAeseHUs OONbIINX
MIPOMEKYTKOB BpeMeHU. MccnenoBaHusi pagMOaKTUBHBIX BEHIECTB IMOKA3ajd, YTO CKOPOCTh MX
pacrmajia mocTossHHA, HalpuMep TepHoJl morypacnanaa Bucmyrta-212 pasen 60,5 muH, ypana-238 -
4,5 mupn net, a yrepoaa-14 - 5730 rogam. Ilostomy mpoliecc paguoakTHBHOTO pachaga MOXKET
OBITh WCTIOJB30BAaH [IJISI OTCUETA MPOMEKYTKOB BPEMEHH, MPHUYEM JIJIsi W3MEPECHHS HMHTEPBAJIOB
BPEMEHH UMEETCS JOCTATOYHO IIMPOKUI BHIOOP M30TOTMOB.

[Ipunnun w3MepeHusi OONBIIUX TPOMEKYTKOB BPEMEHH C TIOMOIIBI0 PATHOAKTUBHBIX
9YacoB OUY€Hb MPOCT M B KAKOW-TO Mepe MoJo0eH MPHHIUIY padOThl OTHEHHBIX YacOB, IIMPOKO
ucrionb3oBaBmuxcss B JlpeHem Kwurtae. B OrHeHHBIX dacax CHEIUAIBHBIM  00pa3oM
MPUTOTOBJIEHHAs NaJl04YKa TOPUT C MOCTOSIHHOM W 3apaHee H3BECTHOM CKOpPOCThIO. 3Has ee
HayaJIbHYIO JUIMHY, CKOPOCTh CTOPaHHUs U U3MEPHB JAJUHY HECTOPEBIIEH YacTH, MOKHO OIMPENEIHTb,
CKOJILKO BPEMEHHM TPOIILJIO OT TOr0 MOMEHTA, KOT/la ajodka Oblia 3axokeHa. KoHeuHo, aHamorus He
MOJTHAS, OIHAKO MPUHIHUI «PaTUOAKTUBHBIX YACOB» UMEHHO TaKOB.

C ux moMoIpl0 OBLI YCTAaHOBJICH BO3PACT CTapeUIINX TOPHBIX TOPOJ, HAMICHHBIX Ha
3emne, — 3,8 mupa ser. OueBUIHO, YTO cama 3eMilsl CTapiie, HO H3-32 HEOJHOKPATHOTO
npeoOpa3oBaHusl 3eMHOM MOBEPXHOCTH HEINB3sl HAUTU OoJiee CTaphle TOPHBIE MOPOAbI. Pe3ymbrarh
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U3YYEHUSl COAEP)KAHMS PATUOAKTHBHBIX BELIECTB M IMPOAYKTOB HX pacnajga B IEPBUYHOM
METEOPUTHOM MaTepHalle MO3BOJIMIIU CAENATh 3aKI0YEHHUE, UTO 3EMIISI CYLIECTBYET OKOJIO 4,6 MiIpA
aer. Crapeiiime cnenbl JXU3HU HACUMTHIBAIOT Oojee | Mipa JeTr -Torga CyHieCTBOBANIU
NPUMUTUBHBIE OakTepuu. Bomopociu u rydoku nuMeroT Bo3pact okono 600 mutH sieT. OOHapYy)EHBI
OKAaMEHEJIOCTH PbIO M MOJUTIOCKOB, *HUBIIUX 300 muH set Hazan. IIpecMbikaromuecs: MOSBUINCH
npuMmepHo 275 muH Jser Hazan. MM npenmectBoBano mnospieHue okoino 400 MiH yer Hazan
JIEPEBbEB U 1IBETOB. MilekonuTaronye pa3BWINCh TOJIbKO 150 MJIH JIeT Has3aja, a 4YelloBeuecKas
JIMHUS SBOJIFOLMY BBIACIINAIIACH OKOJIO 5 MIIH JIET Ha3al.

PaccmoTpuM MeTozbl OLIEHKM BO3pacTa 3Be3/, rajakTHk, Beenennoil. Bozpact ConHia u
JpYruX 3BE€3]l MOKHO OIPENENIUTh C IOMOIIBIO 3HepreTudeckoro mnoaxoxaa. IlomcumraB 3amac
SHEPruM B 3BE3[I€ U H3MEPUB CKOPOCTb, C KOTOPOM OHAa pacXOAYeT SHEPIUi0, OLIEHWBAIOT
JUTUTENIBHOCTh €€ CyIeCTBOBaHMs. Eciau onpenennTp, Kakyr 4acThb CBOETO 3araca SHEpruM 3Be3/1a
YK€ U3pacxo/loBajla, TO MOYKHO CKa3aThb U CKOJIbKO BPEMEHHM OHA YX€ CYLIECTBYET, U CKOJIbKO el
OCTaJ0Ch CYLIECTBOBATh.

Oneprusa CoiHIIa U MHOTUX JAPYIHX 3BE3] - PE3YJIbTAT SACPHBIX PEAKIUI CUHTE3a reyns U3
Bofopona. CrnemoBarenbHO, AN TOTO 4YTOOBI ompenenuTh Bo3pacT ConHIIa W 3Be3l, HYKHO
U3MEPUTHh OTHOCUTEIILHOE COJIepKaHne Bojlopoia U reausi. CocTaB TOro WM MHOTO HEOECHOTO Tela
ONPEIEAI0T METOJIOM CIEKTPAIbHOTO aHAJIW3a, KOTOPBII OCHOBAH HA TOM, YTO Ka)K/10€ BELECTBO, B
TOM YHCIE U B CMECH HECKOJbKHMX BELIECTB, MOXXHO OTJIMYUTH OT BCEX OCTAJBHBIX I10
OTHOCHUTEJIbHOM SIPKOCTH OTAEJIbHBIX CBOMCTBEHHBIX Ka)KJIOMY BeILECTBY JHMHHUI crnekrpa. llo
COCTaBy CBETa, H3JIy4aeMOro HEOCCHBIMH TeJlaMH, C TIIOMOINBI0 CHEKTPAJIbHOTO aHan3a
omnpenenseTcs XUMMUYecKuii coctaB 3Be3l. Tak, mo naHHbeiM A.b. CeepHoro, CoiHIE COAEPKUT
38% Bomopona, 59% renusi, OCTaIbHBIX MEMEHTOB Jullb 3%. B 1960 1. Ha ocCHOBaHMM JTaHHBIX O
Macce, CBeTUMOCTH M cocraBe CojHIA, a TakXKe [ETaJbHBIX PacyeTOB IIPEAIONAaraeéMoil ero
spostormn JI. JlamGep momyamn Bospact Comuma 12 mupa mer (12:10° mer). Tlo coBpeMeHHBIM
OLIEHKaM, 3a11acoB BOAOPOAHOTO «roprouero» B CoHIlE XBaTUT HE MeHee 4eM Ha 10 mupz et

ConHue sBisercs paa0oBOM 3Be3/0M Hamied ['anakTHKH, KOTOpas MEIJIEHHO BpallaeTcs
BOKpPYT' COOCTBEHHOI'O LIEHTpa. YIJIOBas CKOPOCTh BpallleHus ['anakTuku yObIBaeT OT ee IIeHTpa K
nepudepun Tak, 4To nepuoja oodpaiieHus B paitone CoJiHIIa COCTABIISET, IO Pa3HBIM OIleHKaMm, 215 -
275 MJAH JeT. DTOT Nepuoj] OOBIYHO HA3BIBAIOT TaJIAKTUYECKUM rogoM. O4eBHIHO, YTO BO3pacT
["anakTuKu cieayeT OmpeleNsiTh M0 CaMbIM CTapbiM 3Be3ZaM M3 Bxoismux B Hee. B 1961 r,
uccnenys psija HaubOosiee CTapblX 3Be3l, aMmepukaHckuii actpoHoM X.K. Apm mis crapeiiiero
PACCESHHOTO CKOILICHHMS! MOMydr Bo3pact 16-10° 1et, a BO3pacT 0XHOro M3 CTAPEHIINX IIAPOBEIX
CKOIIJIEHUM OKa3aJicsl paBHbIM naxe 20- 10° ser. TTo oleHKaM aHTIHICKOro actpouzuka @. Xoitna u
JIp., BO3pacCT HEKOTOPHIX Oyin3kux K COJHITY 3B€37] COCTABIISET (10-15)109 net. B nacrosiiee Bpemst
Bo3pacT ['anakTuky ynanoch ONpeneauTb U JpPYTUMHA METOAAMH.

Jlns oueHkn Bo3pacta BceneHHOM €CTh HECKONBKO MOAXOI0B, HAIPUMEDP MCIOIb3YHOLIIUN
OTIpeJIeNIeHUE BO3pAcTa TSKEIBIX 3JIEMEHTOB (3JIEMEHTOB TsDKellee CBMHLA - TOPHS, ypaHa M T.II.).
Henmo B ToMm, 4TO B Hacrosimiee Bpemss HU Ha 3emsie, HU Ha COJIHIIE HET YCIOBHM MUl MX
00pa3oBaHMsl, HO TH BEIIECTBA CYLIECTBYIOT U C TEUEHHUEM BPEMEHHU KOJMUYECTBO MX YOBIBAaeT B
pe3ynbrare paAuoakTUBHOTO paciaaa. 3Ha4UT, KOTJ1a-TO OHU 00pa30BaINCh.

I'A. T'amoB u jpyrue BBIIBUHYIM CIEAYIOIIYI0 THIOTE3y OOpa3oBaHMs TSHKEIBIX
aneMeHTOB. M3HauanpHO CyIecTBOBAIO TPaHAMO3HOE CKOIUIEHHE MPaBEeIecTBa - UieMa, B Helpax
KOTOPOT0 MPOU30ILIET B3pbIB, B PE3YIbTATE YErO Pa3BWIIMCh OIPOMHBIE TEMIIEpATypa U JaBJICHHUE.
[Tpu 3>TOM OYeHb OypHO MPOTEKAJIH AJEPHBIE PEaKLUU, KOTOPbIE MPUBEIH K CHHTE3Y Pa3InYHBIX
BIIEMEHTOB, B TOM YHUCII€ U TSXKEIBbIX. B3pbIB OBbUT KPaTKOBPEMEHHBIM, MOITOMY BBI3BAHHOE UM
OBICTpPOE pacIIMpEHUE CKOIUICHUS MPUBENO K OXJIAKICHHIO BellecTBa. TakuM 00pazoMm, CHHTE3
SIIEMEHTOB ObLJI PEpPBaH U MOJTYYEHHBIA COCTAB BEIIECTBA 3a(UKCUPOBaH.

ITo npyroit rumorese (k. bepbumk wu np.), oOpa3oBaHWE pa3IUYHBIX 3JIEMEHTOB
NPOMCXOIUT B HEJApaX HEKOTOPBIX 3Be3/. TspKeNble 3JIeMEHThI 00pa3zyroTcs Ipu TeMmIeparype
HECKOJIbKO MWJUIMApAOB TIpajgycoB U IUIOTHOCTH, aoxoasmied mo 10" r/em®. Takast BbICOKas
TeMIIeparypa M IJIOTHOCTh CO3JAIOTCS B HEJpPaX CBEPXHOBBIX 3BE3/ NMPH HUX KaracTpophuIecKoM
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CKaTUM U TOCTEAYIOIIEM B3pbiBe. Bo BpeMs BCIBIIIKKA CBEPXHOBAas 3BE3/1a MPOU3BOIUT TSIKEIbIC
3JIEMEHTHl M pa3dpackiBaeT MX BO Bce cTopoHbl (CoylHEYHasi CUCTeMa B CBOE BpeMs MOTy4Hiia
HEKOTOPYIO MOPILHUI0 3THX TSKENBIX 3JIeMEHTOB). B TamakTuke BCHBIIIKM CBEPXHOBBIX 3BE3]
MIPOUCXOAAT MPUOIM3UTENbHO oauH pa3 B 100 net. Takum o6pazom, Conrie n CoHedHas cucreMa
IPH CBOEM 3apOXKACHUHM W (POPMHPOBAHMH MOTJIHM MOJTYYHUTH TSDKEIBIE 3JEMEHTHI OT OJHOW WIU
HECKOJIbKUX CBEpXHOBBIX 3Be3f. OrpeneieHre BO3pacTa TSKEIbIX JJIEMEHTOB CBOJUTCS K
HAXOXKJCHUIO TMPOMEXKYTKAa BpPEMEHH, OTICISIONIEr0 HAC OT JaHHBIX KOCMHUYECKUX COOBITHH.
PacyeTsl 0 COOTHOLIEHNIO U30TONOB ypaHa, TOPUs, PEHUsI, OCMUA Jalu 3HadyeHus ot 7,1 - 10° 1o
8,2 - 10° ner. OmHaxo sToT MIPOMEKYTOK BPEMEHHU €Ille He sIBIsieTCcsl Bo3pacToM Beenennoii. Beab 1o
TOro, Kak Ta WJIM HMHAasl 3Be37a BCIIBIXHYJIa KaK CBEpXHOBas, MPOU3BENA TSKENIbIE SJIEMEHTHl U
BBIOpOCHJIa MX B KOCMOC, B YaCTHOCTH M B Ty €ro obnactb, rae ¢opmupoBanack CosHedHas
CUCTeMa, JOJDKHA Obula 00pa3oBaTbcs W MPOWTH HEKOTOPHIM MYyTh pPa3BUTHS caMa CBEPXHOBAs
3Be3/la. YUYeT OTUX U HEKOTOPBIX JApYyrux oOcrosTenbcTB naan  ocHoBanus . IIpammy
MPEIONI0KUTH, YTO Bo3pacT Bcenennoit or 7 mupn no 15 mipna jer, a Hanbosee BEpOSTHOE €ro
3HaYeHue - okoso 10 mipx jeT.

Jpyroii MeTon oLeHKH Bo3pacta BceneHHod cBsizaH ¢ oOHapyxeHueM sddexra
«pa3beraHus» TallaKTHUK, KOTOpPBIM MBI paccmarpuBaiu B § 5.3. Bce HeOecHble Tena HMEIOT
cOOCTBEHHbBIC ABUKECHUS, IPUUEM BCE OHU ABMXKYTCS B HAIPABICHUHU «OT HAC» M, YEM JAJbIIE OT
3eMiTd OHM HAXOMSATCS, TeM OOJIbIIe X CKOPOCTh. M3 (hakra «pa3deraHusy rajakTHK HE CICIYeET,
yro ConHeuHas cHCTeMa 3aHUMaeT ocoloe moyiokeHue. Eciu Ha BO3MYIIHBIM IIAPUK HAHECTH
METKH, a 3aT€M €T0 pa3ayBaTb, TO PACCTOSTHUE MEXKIY KaXJI0W METKOM M BCEMH OCTaJbHBIMU Oy/eT
YBEJIIMYUBATBCS, U OTO CHOPABEAJIMBO s JIO0OM METKH. AHAJIOTWYHO: BHAMMOE C 3eMild
«pazberanrey» raJakTHK CIIeAYeT HHTEPIPETUPOBaTh Kak o0Iiee pacmuperne BeemeHHoM.

Uccnenys nBwkeHHE YOAICHHBIX TallaKTUK, aMmepukaHckuili actpoHom OJ.I1. Xa60m
OOHApYXXUJI, YTO UX CKOPOCTh MPOMOPIIMOHATBHA PACCTOSIHUIO OT 3emuin: V = HI, rie V - CKOpOCTh
JBUKEHHUSI KOCMHYECKOTO Tena; I — ero paccrosiHue oT 3emnn; H — mocrosiHHas Xa0b6na, DTa
dopmyna, Ha3pIBaeMasi 3aKOHOM Xa001a, MO3BOJISIET C/IeNIaTh BBIBOJ, YTO HEKoraa Beenennas nmena
O4YeHb Malbli O00BEM U COOTBETCTBEHHO CBEPXBBICOKYIO IIJIOTHOCTh, a TaKXKe OINpEeAeTUTh
IIPOMEKYTOK BPEMEHHU, KOTOPBIA OTAENAET Hac OT 3TOr0 COCTOsHMs BceeneHHoi. Pacuersl naror
Bo3pacT Bcenennoit 18 mupn ner. Ilom aeiicTBMEM TrpaBUTALIMOHHBIX CUJI TEMIT PaCIIMPEHUS
MOCTETIEHHO YMEHBIIAETCs, TO3TOMY MOXHO YTOUHUTH Bo3pacT BeeneHHol - okono 9-10 mipna ser.

Onenkam Bo3pacta BeenenHoit momoro emie ogHo OTKpbITHE. Bo BTOpOii monoBuHe XX B.
OBLTO OOHAPYKEHO PEIMKTOBOE M3TyUeHHUE, UMerolee Temmeparypy okoso 3 K (mpumepno -270 °C)
U Uayliee K HaM C Pa3HbIX CTOPOH MPUOTU3UTENBHO ¢ OIMHAKOBOW MHTEHCUBHOCTHIO. CBSI3aHO 3TO
C TE€M, YTO Ha OMPEAECICHHOM ATalle CyIIECTBOBAaHMS CBEPXIUIOTHOW ropsueil BeenenHnou - npu ee
pacCHIMPEHUH — MPOU3OLIENT «OTPBIB» 3JEKTPOMATHUTHOIO HU3JIYUYEHUSI OT €€ TOpsSiuero sjupa u
Ha4YaJIOCh «IYyTEHIECTBUE» ATOTO U3IYyUEHHUS MO pacmupsromerics Beenennoi. CornacHo pacueram,
JUTSL TOTO YTOOBI TeMIIepaTypa pPeIMKTOBOTO M3NyUeHHUs CHU3WIACH OT HAauyalbHOU /10 HAOIIOmaeMoi
HBIHE ¥ COOTBETCTBYIOMIEH 2,7 K, 10omkHO 66110 MpoiiTH 0KoI0 10 MITp JeT.

B nocnemnue roasl Obu1 pazpaboTaH erie ouH METO ONpeaeeH s Bo3pacTta BeeneHHo,
OCHOBAHHBI HAa M3YYEHUU IIAPOBBIX 3BE3AHBIX CKomieHWH. [lpenmonaraercs, 4To BcCE€ 3BE3/bI
HEKOTOPOTO IIAPOBOTO CKOIJICHHUS HAXOAATCS TPHONM3UTENFHO Ha OJMHAKOBOM DPACCTOSHHH,
00pa3zoBaMch U3 OJHOTO W TOTO K€ Marepualia U MPUMEPHO B OJHO W TO XK€ Bpems. MeTtomgom
CIIEKTPAJIbHOTO aHaliu3a OINpPEHENsSIeTCs PAcCTOSAHHME, HaXOIATCS CBETUMOCTh M Macca 3Be3[
CKOTUICHHS. DTO JaeT BO3MOXXHOCTH ONPENETUTh, HA KaKOM OJTalle CBOETO Pa3BUTHSA HAXOIUTCS
OOJIBIIMHCTBO 3BE3]] IIAPOBOTO CKOIJICHHSI, CIIEI0BaTeIbHO, HAlTH ero cpenHuil Bo3pact. 1. Mben u
P. Pyn mokazanu, 4TO BO3pacT IIApOBBIX CKOIJIeHWM coctaBisier 13+£3 mupn ner. Ecnu oHu
o0pa3oBaJIMCh B Te4eHHE | MIIP[I JIET MOCIe Hadajaa pa3BUTHs BCeleHHOH, TO OT ATOro COOBITHS HAC
OTACJISIET OKOJIO 14 MITpA JIeT.

CpaBHMM pe3ylbTaThl, KOTOPbIE JAIOT PAaCCMOTPEHHBIE METOABI OMpPEIEICHUsT BO3pacTa
Bcenennoii. OneHka no cKopocTu pacmupenus BceeneHHol naer okosio 18 muipp jeT; omeHka 1o
BO3PACTy TSKEIBIX JEMEHTOB ¢ yueToM mepuoia obpazoBanus COTHEYHOW CHCTEMBI U MEpUOJa
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0o0pa3oBaHMsI CBEPXHOBBIX 3Be3 — OKojo 10 mupa JeT; mo ATUTENBHOCTH CYIIECTBOBAaHUS
PEIUKTOBOTO M3JIy4eHUs — OKojio 10 MIpA JeT; MO JJIUTEIbHOCTH CYNIECTBOBAHMS IIAPOBBIX
3BE3IHBIX CKOIUIEHHH C y4eToM mepuoja uMx obOpazoBaHusi — oxono 14 mipz ser. Eciam ydectsb
CJIOKHOCTB 3aJlauydl M TO, YTO OHHM HaWJCHBI Pa3jIMYHBIMU METOIAMH, MOXXHO CUHUTATh CTEICHb MX
COBIMAJICHUSI BIOJHE YAOBICTBOPUTENbHOW. MTak, 1Mo COBpEeMEHHBIM JaHHBIM €CTCCTBO3HAHWSI,
Bo3pacT Bcenennoii cocrasnser 10-18 mupna net, a ero Hambosee BeposTHOe 3HaueHue - 13-15
MJIPJI JIET.

10 BospacT BeenenHoif

BoapacT 3emin

IMosmnerue repBoGEITHOrO YenaBeKa
“)ll P BospacT erunerckux nupamMu

9 CDL‘I!HCC BpEMs] XKHM3HH 4eJ10OBEKa

107 s 7
lron=3,156-10 ¢
6 t— R}
10 1 nens=3,64-10 ¢
3 __ Cseruzer or Conxna no 3emau
10
] |~ MHuTtepnan Mexay ABYMs yAapaMy CEPALA
-3 - P "
10 | Tlepuoa koneGaHus 3ByKOBOH BOJIHBI

Iepuon koneGanus panHOBOIHEI

5!
oar

Caer mpoxoaut paccrosiiue 30 cM

10

10 12 | TIlepuosa xoneGaHus MONEKYJIBI

10” I5 1~ Tlepuon konebanus aToma

10 18 L Ceer npOXOmuUT paccTosHUE, PABHOE pa3Mepy aToMa
10‘21 — Tlepuon konebanus sapa

~24 L_  Cper npoxoauT paccTosiHue, PaBHOE PasMepy aTOMHOIO suIpa

Puc. 5.10. JInana3zon BpeMeHHBIX HHTEpBaioB Bo Beenennoi [15]

Takum 00pa3zoMm, OKpyKalOMUi MHpP HMEET HE TOJNBKO CIOXKHYIO MPOCTPAHCTBEHHYIO
HepapXxvi0, B HEM TMPOTEKaeT OONBIIOe KOJWYECTBO TIPOIECCOB, OIICHUBAEMBIX DPa3HBIMHU
VMHTEpBaJaMU BPEMEHU - OT BPEMEHM CYLIECTBOBAHHUs PE30HAHCOB J0 Bo3pactra Bcemennoil. Ha
puc. 5.10 mpuBeAeHa <«JIECTHUIA BPEMEH», IJ€ BEJIMYHMHBI, KOTOPHIMA Mbl OLCHHBAJIU BpEMS,
PACIIOIOKEHBI B MOPSAJIKE UX BO3PACTAHMUS.

1. 5 Jleknust NeS @usnueckast KapTuHa MUpa
1.5.1 Bonpocsl Jekuum:
1. MepapX1U4HOCTh MUPOB U I'PAaHULIBI HAIIETO ITO3HAHUS.
2. Konnenmum MukpomMupa 1 K1acCu4ecKasi MEXaHuKa.
3. Konuenuuu Merammpa u T€OpHsi OTHOCUTEIbHOCTH.
4. KoHienuuysi MUKpOMHUpA U KBAHTOBAs MEXAHHKA.
5. Konuenuuu Bo3HuKHOBEHUS! BeeneHHoil.
Bomnpoc 1. UepapXu4HOCTH MUPOB M TPAHUIIBI HAIIETO MTO3HAHUSA
B nacrosmiee BpeMsi cCuuTaeTcs, YTO MMEHHO (M3MYecKas KapTUHA MUpA JIGKHUT B OCHOBE
OmMMCaHus MpHUpoAbl. B ¢usuke NpuxoguTcss MMETh J€JI0 C Ppa3HOOOpa3HbIMH BeIHMYHMHAMU,
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3HaYEHMsI KOTOPBIX OXBaTbIBAlOT OIPOMHBIN auana3oH. Tak, MHTEpBajdl M3BECTHBIX HaM JJIMH
IIPOCTUPAETCA OT Pa3MEPOB NIEMEHTAPHbBIX YaCTHLL 1O pa3MepoB BceneHHoM, HHTEpBal BPEMEH - OT
IIEPUOJOB IOJIypacnasa KOPOTKOXKUBYIIMX NIEMEHTApHBIX 4YacTUL[ 10 Bo3pacta BceneHHOH,
MHTEPBAJl MACC — OT MAacChl MIEKTPOHA JJO MACC rajJaKTHK.

[lepyognuecky NOpeANPUHUMANINCH M NPEANPUHUMAIOTCS IONBITKM CO3JaThb HEKYIO
YHHUBEPCAJIbHYIO TEOPHIO, KOTOpas OXBaTbiBajla Obl BeCh pa3HOOOpasHbI MHUpP (PU3NYECKHX
00BeKTOB ¥ siBIeHUN. OHAKO MOKa HE YIaloCh, @ OOJIBIIMHCTBO (PU3UKOB CUUTACT, YTO HUKOT/A HE
yAACTCs, CO3aTh €AMHYI0, BCEOOBEMITIOIIYIO TEOPHIO, ONUCHIBAIOILYIO BCE pa3HOOOpa3ue sIBICHUH,
C KOTOpPBIMU MBI cTasikuBaemcs. Ceiuac CyIIecTBYeT MHOIO TEOpUH, KaKJash U3 KOTOPBIX HMEET
OrpaHUYEHHYI0 00jacTh npuMmeHeHus. Hampumep, 3akoHbl MexaHUMKd HbloTOHa HecnpaBenIMBbI
JUIS TeJl, Pa3BUBAIOIIMX OYEHb OOJIBIIME CKOPOCTH. B Takux ciydyasx MONB3YIOTCS CHEIHaIbHON
TeopHuel oTHOcUTeNbHOCTH. OHAKO 3Ta TEOpHs HE MPUMEHMMA K 00JIaCTH Upe3BBIYAHO OOJIBLINX
Macc, a Takxe /Il OObsICHEHUSI HEKOTOPBIX SIBJICHUN, TPOUCXOAIINX Ha OTPOMHBIX TaJaKTUYECKUX
pPacCTOSHUAX; IPU 3TOM IPUBJIEKAIOT OOILYI0 TEOPUIO0 OTHOCUTeNnbHOCTH. Kornma peusb 3axoaut o
ABJICHUSIX ATOMHBIX W SAJEPHBIX MaciiTadoB, mMexaHuka HblOTOHa ycTymaer MecTO KBaHTOBOM
TEOPHH, a B CITy4asx OOJBIIUX CKOPOCTEH - PEISITUBUCTCKON KBAaHTOBOM TEOPUHU.

B nacrosiee Bpemsi He CymecTByeT aOCOIIOTHO YETKUX KPUTEPUEB O0IACTH PUMEHEHHUS
TOW WM MHOM (u3Mueckod KoHuenuuu. M3 ombITa M3BECTHO, YTO TEOPHUIO OTHOCUTEIBHOCTH
ClIeyeT HCHOJIb30BaTh, KOIJa CKOPOCTH TEJ MNPUOIMKAIOTCS K CKOPOCTH CBETa, a MEXaHHUKa
HproToOHa IpaBMWIIBHO OIHUCBHIBAET IIOBEJEHHUE TEJ, CKOPOCTH KOTOPBIX Majbl IO CPABHEHHUIO CO
cKkopocTbio cBeTa. OJIHAaKO HEMOHSTHO, KOIa MMEHHO HYXHO IEPEXOIUTh OT HbIOTOHOBCKOMN
MEXaHUKH K peSITUBUCTCKOM. OTBET Ha 3TOT BOIIPOC 3aBUCUT OT TOTO, C KAKUM KOHKPETHO CIIy4yaeM
MBI UIMEEM JIEJI0, U OT TOTO, C KAKOM TOYHOCTBIO HAJI0 PEIATh 3a1ady.

dusnueckas KapTUHA MHpa CIaraeTcss U3 HEKOTOPOro KoindecTBa (yHIaMEHTaIbHBIX
KOHILIENIMI, HO HET COBIIAJICHNUs] MHEHUI OTHOCHUTEIIBHO TOTO, Kakue 310 KoHuennuu. Hanpumep, B.
I'elizenOepr mosaran, 4To B COBPEMEHHOM (DU3MKE CYIIECTBYIOT O KpalHell Mepe 4YeTbIpe
(GyHIaMEHTAIbHBIX ~ 3aMKHYTBIX  HEMPOTUBOPEUMBBIX  TEOPHM:  KJIAaCCHYECKass MEXaHUKa,
TEPMOJAMHAMUKA, HIEKTPOJUHAMUKA, KBAHTOBAas MEXaHUKA, KaXJas U3 KOTOPBIX B CBOEW oOiacTu
IPWIOKUMOCTH HAaWIy4yIIMM o00pa3oM omnuckiBaeT peanbHOCTh. (Kiaccuueckass w1 KBaHTOBas
MexaHHMKa OyayT paccMOTpeHsl B § 6.2 1 6.4.)

OObuHO, KOTZA TOBOPAT 00 9nekmpoouHamuke, TOAPA3YMEBAIOT KJIACCHYECKYIO
ANIEKTPOJUHAMUKY - TEOPHIO IEKTPOMATHUTHBIX MIPOLIECCOB B PA3IMUHBIX cpenax u Bakyyme. OHa
OXBaThIBAET COBOKYIHOCTH SIBJIEHHI, B KOTOPHIX OCHOBHYIO POJIb MIPAIOT B3aUMOAECHCTBUS MEXKIY
3apsOKEHHBIMU  YaCTHMIIAMH, OCYILIECTBIISIEMBIE IIOCPEICTBOM 3JIEKTPOMAarHUTHOro mons. Bcee
JIEKTPOMAarHUTHBIE SIBJIICHUS MOYKHO OIMCaTh C IIOMOINBIO ypaBHEeHHMH MakcBeia, KOTOpbIE
YCTAHABIMBAIOT CBSI3b BEJIWYMH, XapaKTEPU3YIOUIMX 3JIEKTPUUECKHE W MAarHUTHBIE IO, C
pacupeneneHueM 3apsI0B U TOKOB B ITpocTpaHcTBe. CoaepkaHue 4eThIpeX ypaBHEHUN Makcsesuia
JUISL  DJIGKTPOMAarHUTHOIO IIOJII KAue€CTBEHHO CBOJIUTCSA K CIEAYIOLIEMY: MAarHUTHOE II0JIE
MOPO’KIAETCsl IBIKYILIUMUCS 3apsAaMH U IIEPEMEHHBIM AJIEKTPUUYECKUM TI0JIEM (TOKOM CMEIICHHUS);
AIEKTPUYECKOE II0JI€ C 3aMKHYTBIMM CHJIOBBIMH JIMHUSIMHM (BUXpEBOE II0JI€) IOPOXKAAETCS
MEPEMEHHBIM MarHUTHBIM T10JIEM; CUJIOBBIE IMHUM MarHUTHOTO IOJIS BCET/Ia 3aMKHYTHI (T.€. OHO He
UMeeT MCTOYHMKOB - MArHUTHBIX 3apsiOB, MOAOOHBIX 3JIEKTPHUECKUM); HIIEKTPUUYECKOE MOJie ¢
HE3aMKHYTBIMM CHJIOBBIMHU JIMHUSMHU (IIOTEHUUATIbHOE TI0JI€) MOPOXKIACTCS AIIEKTPUUECKUMU
3apsaMu — MCTOYHUKaMU 3Toro nosid. M3 teopum MakcBenia BBITEKAIOT KOHEUHOCTb CKOPOCTH
pacupoOCTPaHEHMs 3JIEKTPOMATHUTHOTIO B3aMMOIECHCTBUS M CYIIECTBOBAHUE 3JIEKTPOMATHUTHBIX
BOJIH.

Hapsiny ¢ xnaccndeckol BBIIENSIOT KBAHTOBYIO DJIEKTPOAMHAMUKY — KBAHTOBYIO TEOPHIO
AIIEKTPOMArHUTHOTO TIOJSI U €r0 B3aMMOJICHCTBUSA C 3apsHKEHHBIMH YacTUIaMU (TJIaBHBIM 00pa3om
UIEKTPOHAMHM U TO3UTPOHAMM, MIOOHaMH). B OCHOBE KBAaHTOBOW AJIEKTPOAMHAMHMKH JICKUT
NOATBEPKIACHHOE Ha ONBITE IPEJCTABIEHUE O AUCKPETHOCTH IEKTPOMAarHUTHOIO W3JIy4EHUS.
KBaHTBI 271€KTPOMarHUTHOIO MOJS - (POTOHBI - SBJIAIOTCS HOCUTEISIMH MHUHHMMAJIbHO BO3MOXHBIX
IIPU KOHKPETHOM 4acTOTe IIOJI1 DHEPIrUU M HMMILyJbca. B pamkax KBaHTOBOM NIEKTPOAMHAMUKHU
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JIEJIaeTCs BBIBOJ O TOM, YTO 3JIEKTPOMAarHUTHOMY M3JIy4E€HHIO IIPUCYILU HE TOJIBKO BOJIHOBBIE, HO U
JUCKPETHBIE, KOPIYCKY/ISIPHbIE CBOWCTBA, a B3aUMOACHUCTBUE 3JIEKTPOMArHUTHOIO H3JIy4EHUS C
3apsHKEHHBIMU YacTUIIAMM PACCMaTPUBACTCS KaK MOMIOIIEHUE U UCITYCKaHHE YacTHIIaMU (DOTOHOB.
OOmMeH (oToHamMH OOYCIIOBIMBAET 3JIEKTPOMAarHUTHOE B3aUMOJEHCTBHE 3apsKEHHBIX YaCTHILL.
Yactuia MOXKET HCITyCTUTH (DOTOHBI, a 3aTeM camMa WX MOIIOTHTh. KBaHTOBast ANMEKTPOIMHAMUKA
JIOCTaTOYHO TOYHO ONMCBHIBAET MCITyCKAaHUE, MOMIOLICHHE M pacCesHUE H3IydeHHs BEIECTBOM,
AJIEKTPOMarHUTHOE B3aUMOJIEHCTBUE MEKY 3apSKEHHBIMU YaCTULIAMU U T.II.

Tepmoounamuxka B KJIaCCUUYECKOM IIOHMMAHUM - 3TO pas3aen (GU3MKW, H3ydaroliui
HanOonee OOHIME CBOWMCTBA MAKpPOCKOIMMYECKUMX CHUCTEM, HAXOIAIIMXCI B  COCTOSHUU
TEPMOJAMHAMUYECKOTO PAaBHOBECHs, M MPOLECCHl Iepexofa MEXAY O3TUMU paBHOBECHBIMU
COCTOSTHUSIMHU.

TepmonuHaMuka CTpouTCs Ha OCHOBE (PyHIAMEHTAJbHBIX I[PUHLUIIOB - Hayall
TEPMOAMHAMUKH, KOTOPBIE SBISIOTCS 0000IIEHHEM MHOTOYMCIICHHBIX HAOIIONEHUH U Pe3ylbTaToB
JKCIepUMeHTOB. TepMoaMHaMuKa BO3HHMKIA B nepBoil monoBuHe XIX B. B CBS3M C pa3BUTHEM
TEOpUU TEIUJIOBBIX MAIIMH M YCTAHOBJIEHHWEM 3aKOHAa COXpaHEHHs »HHepruu. Pazmuuyaror
XUMHUYECKYI0 TEPMOJUMHAMMKY, TEXHMUYECKYI0O TEPMOAMHAMHUKY W TEPMOJMHAMUKY Ppa3HbIX
($uU3NYECKUX SBICHUH.

B Hactosiiee Bpemst ObICTpO pa3BUBAeTCS TEPMOJMHAMMKA HEPABHOBECHBIX MPOLIECCOB -
pasgen (u3MKM, B KOTOPOM H3YYalOTCS HEpaBHOBECHbIE Tnporecchl (auddys3usi, BI3KOCTb,
TEPMOJIEKTPUYECKHUE SBIEHUS M Jp.) Ha OCHOBE OOLIMX 3aKOHOB TepMoauHamuku. I[lpu
KOJIMYECTBEHHOM M3Y4YEHMM STHX IPOLECCOB, B YAaCTHOCTU IPU OINPEAEICHUH HUX CKOPOCTEH B
3aBUCUMOCTH OT BHEIIHUX YCJIOBUHM, COCTaBISIOTCS YpaBHEHHUs OajaHca MacChl, HMIYIbCA,
SHEPrUM M SHTPONMU JUISl DJIEMEHTApHBIX OOBEMOB CHCTEMBI, U 3TH YPAaBHEHUS MCCIEAYIOTCS
COBMECTHO C YpPaBHEHHUSMHU pPACCMaTpHUBAEMBIX IIPOLIECCOB. TepMOAMHAMUKA HEPaBHOBECHBIX
IIPOLIECCOB SIBIISIETCSI TEOPETUYECKONM OCHOBOHM HCCIIEOBAaHUS OTKPBITBIX CHUCTEM, B TOM 4YHCIIE
KHUBBIX CYIIECTB.

B coBpemeHHOI (u3MKe NPUHSATO MPEACTaBICHHE O YeThlpeX (hyHIaMEHTAIbHBIX THIIAX
(¢u3nUecKoro B3auMoACHCTBUS:

O cunvHoe 63aumolelicmsue - caMO€ CHIbHOE M3 (PYHJAaMEHTaJbHBIX B3aUMOJEHCTBUI
AIIEMEHTAPHBIX YacTHULl. B 3TOM B3aMMOJENCTBUYU y4acCTBYIOT 3JIEMEHTAPHBIE YaCTHUIIbl, UMEHYEMBbIE
agpoHamu. CuiabHOE B3aUMOJEHCTBHE MPEBOCXOAUT 3JIEKTPOMArHUTHOE B3aWMOJICHCTBUE
npumepHo B 100 pa3, ero paguyc HAEHCTBHS OKOJIO 10" cm. Yacraprii ClIy4yal CHJIBHOTO
B3aMMOJICCTBUS - SIIEPHBIE CUIIBI;

O anexmpomacnumuoe 83aumoolelcmeue MO «CUJIE» 3aHUMAET CIEAYyIOIlee MOJI0KEHUEe
IIOCJI€ CHUJIBHOTO B3aMMOJACUCTBUA. B HEM ydacTBYIOT 4acTHI[bl, UMEIOIINE IEKTPUUECKUHN 3apsij
(MM MarHUTHBIE  MOMEHT). IlepeHOCUMKOM DIEKTPOMAarHUTHOTO B3aUMOJAEHCTBHS MEXKIY
3apsSKEHHBIMU YacCTHIIAMM SIBJISIETCS JIEKTPOMArHUTHOE I0JIe, MM KBAaHTBI MOJSA - (OTOHBL. ITO
B3aMMOJICUCTBHE SIBIIAETCA JanbHOAEHCTBYyromMM. OHO oOIpenensieT B3auMOJEHCTBUE MEXIY
ApaMH ¥ JIEKTPOHAMM B aTOMaxX M MOJIEKYJIaX, TIO9TOMY K 3JIEKTPOMarHUTHOMY B3aUMOJIEHCTBHUIO
CBOAMUTCS OOJIBLIIMHCTBO CHJI, IPOSIBISIONIMXCS B MAaKPOCKOIIMYECKUX SBJICHUSAX: CHUJIBI YIPYTOCTH,
TPEHHs, XUMHUYECKas CBA3b U T.J. OJEKTPOMAarHUTHOE B3aWMOJEHCTBUE TPUBOIUT TaKXKE K
U3ITyYEHUIO IIEKTPOMArHUTHBIX BOJIH;

O crnaboe 83aumoodeticmaue TOpa3no caadbee He TOIBKO CHIIBHOTO, HO U AJIEKTPOMAarHUTHOTO
B3auMoJielicTBus. B crmaboMm B3aMMOAEHCTBHM YYacTBYIOT BCE 3JIEMEHTApHBbIE YAacCTHILBI (KpoMe
¢dorona). OxugaeMblii paauyc AeHcTBUS c1a00ro B3aMMOAECUCTBUSA Topsaka 2 — 10™ cm. Dro
B3aUMoJieiicTBUE 00YCIIOBINBACT OOJBIIMHCTBO PACIAZ0B AIEMEHTAPHBIX YACTHII, B3aUMOJCHCTBUS
HEUTPHUHO C BEIIECTBOM H JIp.;

O epasumayuonnoe 63aumooeticmeue - IPUCYILIEe BCEM BHJIAM MaTepHH B3aUMOJCHCTBUE,
camoe cinaboe U3 (yHIaMEHTAIbHBIX B3aUMOAEHUCTBUI 3JI€MEHTApHBIX YacTHIl; UMEET XapakTep
NPUTSDKEHUSL.

B nacrosmee Bpems pazpaborana oObeAMHEHHAsT TEOPHs IEKTPOMArHUTHOTO M CJIaboro
B3aMMOJICHCcTBUN (9eKkTpociaboe B3ammopeicTBue). CyIIECTBYIOT MOJAETH, BKIIOYAIONINE U
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CHJIPHOE B3aUMOJCHCTBHE (BeNHKOe OObequHEHHUE). JlenaroTcsi MOMBITKM ONUCaTh BCE YEThIpE
B3aMMOJICHCTBUA Ha eInHOM ocHOBe.PazHble (hr3nueckre KOHUENIUN B €IUHOE 11eJIoe 00bEeINHSIET,
BEPOSITHO, OOIIIee mojie, Ha KOTOPOM €CTh 00JacTu Hanbojee 4acTOro MPUMEHEHUS TeX MM MHBIX
OCHOBHBIX (PU3MYECKUX TEOPHUIl - COCTABIAIOMIUX OO0IIeH (PU3NUECKO KapTHUHBI MUpPaA. DTOT TE3UC
WUTIOCTPUPYET Juarpamma Ha puc. 6.1, mocTpoeHHasi B KOOpAMHATAX PACCTOSHUE - CKOPOCTh, T7E
yKa3aHbl 00JIaCTH MPUMEHUMOCTH TISTH CaMbIX IIHPOKUX COBPEMEHHBIX TEOpUi, IpUuueM 00IacTh
CKOpPOCTEN U pacCTOSHUMN, C KOTOPBHIMH MBI CTAJIKUBAEMCS B TIOBCEJHEBHOM ’KM3HH, 3aHUMAET JINIIb
HEOOJIBIITYIO TUIOMIAAs B HIDKHEW dactu auarpammbl [18]. CiaemyeT oTMETHTh, YTO 3TH 0OIaCTH
YaCTUYHO NEPEKPBHIBAIOTCS U Pa3/IeJIC€HHE HOCUT YCIOBHBIM Xapakrtep. Hampumep, Ha nuarpamme
MOKa3aHO, 4YTO 00Ilas TeOpHs OTHOCUTEIHHOCTH NMPUMEHHMA K aCTPOHOMHYECKHUM PACCTOSHUSM,
OJTHAKO pEIarolas ee IPOBEPKAa OCHOBAHA HA aHAJIM3€ JBUKECHUS IUIAHET, a OAHO U3 MpeACcKa3aHuil
TEOPUU MOXKHO MPOBEPUTH Aaxke B Jabopatopuu. U3 auarpamMmbl clieayeT, YTO MPUMEHSTH OOIIyIO
TEOPUI0 OTHOCUTEJIBHOCTH HEOOXOIMMO JUIsl aCTPOHOMMUYECKHMX pacCTOSHUU. BepxHss dacTb
JUarpaMMbl  OTpaHMY€Ha CKOPOCTBHIO CBETa, IOCKOJBKY, COIIACHO COBPEMEHHOW (PU3NYECKON
napagurmMe, CKOpOCTHM MaTepUajbHBIX YacTHLl, MPEBOCXOJSIIME 3TO IPENEIbHOE 3HAUEHUE, He
uMeIoT (u3nYecKkoro cMeicia. Kpome Toro, Ha COBpeMEHHOM YPOBHE 3HAHMI HENb3s OTBETUTH Ha
BOIIPOC, Kakne PU3NIECKHE TEOPHH TPUMEHUMBI K PACCTOSIHUSM, MEHBIITM Pa3MepOB IMPOTOHA HITH
OonpIMM pa3MepoB BuauMoil Bcenennoil. He sicHO pake, MMeeT 1M CMBICI TOBOPHUTH O
(U3NIECKUX KOHIETIUAX IS 3TUX O0JIacTe.
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Kiaccuucckas (HbIOTOHOBCKASA)
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" 10" 10" 10*
DacoTt =
/' HepenstuBucTeKas PaccrosiHue, oM
; EBAHTOBMI MCXAHHIRS 0671aCTh ARNEHHIA, C KOTOPBIMH
£— PenaTusucTcKas NPUXOAUTCSI HMETD JIeJI0
KBaHTOBASi MEXaHHKa B MOBCEIHEBHOM XU3HK
Prc. 6.1. JlnarpaMma NPUMEHHMOCTH IISSTH OCHOBHBIX (hu3HuecKux Teopwii. Bo-
IPOCHTEIbHBIE 3HAKH YKa3bIBAIOT HA OTCYTCTBHE (QH3HYECCKHX TEOPHM, OMMCHIBAIOIIIX
TH obmnacty [18]

B Hacrosimiee Bpems CIOXUIOCH MpEACTaBICHUE OO0 UEPAPXUYHOCTH (PUIUUECKUX
sapreHuil. B pamkax Qu3udeckoil KapTUHBI MUpPa BBLIETSIOT [0 MEHbBIIEH Mepe TPU CTPYKTYPHBIX
YPOBHS - MUKPO-, MAKpO- U METaMHUP.

MaxkpoMup UMeeT AeNo ¢ MaKpoOOBEKTaMH, pa3Mephbl KOTOPBIX COOTHOCHUMBI C 3€MHBIMHU
MacmTabamu. B penenax MakpomMupa IpoOCTPaHCTBO U3MEPSIETCS B MUJUTUMETPAX, CAHTUMETPAX U
KUJIOMETpax, a BpeMs - B CEKyHJaxX, MHUHyTaX, 4acax M rojax. B »Toii obnactu Haumbonee
MOXOASIICH MOACBbIO (U3UUECKON peabHOCTH sBisieTcss Mexanuka WM. HeroToHa.

Meramup xapakrepusyercs 0OJIbIIUMH KOCMHUECKUMHU MaclITabaMHu U CKOPOCTSMH. 3/1eCh
MPOCTPAHCTBO M3MEPSETCI B AaCTPOHOMHYECKHMX EIUHUIIAX, CBETOBBIX TOJaX MW IapceKax.
XapakTepHble Ui MeraMMpa BpeMeHa - MIUIMOHBI W MWDUIMapael jer. Jns 3Toit obmactu
pa3paboTaHbl TaKKe KOHIETIIIUH, KaK CIeIiaabHas U o011as TEOpUH OTHOCUTEIIBHOCTH.
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MUKPOMHp, HIH MHpP MHKPoOOhekToB, mmeer MacmraGer 10° — 107 cm, a Bpems
OXBaTbIBACT MHTEPBAJI OT 10 o BpeMeHu oOpa3oBanus Bcenennoii. Jlns mukpomupa Hanbonee
MOJIXOASAT HEPETSATUBUCTCKAS U PEIATUBUCTCKAsA KBAHTOBBIE MEXAHUKH.

Bomnpoc 2. Konnenuuu MakpoMupa M KJIacCu4ecKasi MeXaHuKa

Ananu3 (Qu3MYECKUX SBICHUH MaKpoMupa Oasupyercsi Ha KOHUEMIMU KJIacCUYECKOM
MEXaHUKH. B HIMPOKOM CMBICIE MexaHuka usyyaem MexaHuyeckoe O08udiceHue mamepuu, men U
npoucxooswue npu dmom 3aumooeucmeus mexcoy Humu. Ilog MeXaHMYeCKUM JBUKEHHUEM
MOHMMAIOT HM3MEHEHHE C TEUEHHWEM BPEMEHHM B3aWMHOTO MOJOKEHHS Tel WM WX YacTUl] B
NPOCTPAHCTBE; B IPUPOJIE - 3TO JIBUKEHUE HEOECHBIX Tell, KoieOaHus 3eMHOI KOPBI, BO3IYLIHBIE U
MOpCKHE TeueHus M T.I. PaccmarpuBaemble B MEXaHUKE B3aUMOJCHCTBUS MPEACTABISAIOT CO00i Te
JEICTBUS Tel APYT Ha JApYyra, B pe3yJIbTare KOTOPbIX IPOUCXOIAT U3MEHEHUS CKOPOCTEN TOYEK ITHX
Tel Wi uxX JedopManuu, HampuMep MPUTSHKEHHE Tell MO 3aKOHY BCEMHPHOTO TATOTEHHUS,
B3alMHbIE JIaBJICHUSI COINPHUKACAIOLIMXCS TeJ, BO3AECUCTBUSA YacTUIl KUAKOCTU WIM rasa JApyr Ha
Jpyra U Ha IBIKYIIUECS B HUX TeJa.

Bo3HUKHOBEHHE MEXaHUKU U €€ Pa3BUTUE CBA3aHbl C HYXJAaMU NpakTUKH [25]. Panbie
JIPYTUX pa3[eioB MEXaHUKU CTalla pa3BUBAThcs cTaruka. [lepBbie pomiennive 10 HAC TPAKTaThl MO
MeXaHUKe TOSBHIIUCH B /[pesneti I peyuu - 310 Harypdumocodcekue counnenust Apucrorens (IV B.
0 H.3.), KOTOpBI BBEN B Hay4yHBIH OOOPOT TEPMUH «MeXaHUKa». HayuHble OCHOBBI CTAaTHUKU
(Teopus pblyara, CJIOKEHHE NapaJUIeIbHBIX CHJI, YYEHHE O LIEHTPE TSHKECTH, Hadyajla TUAPOCTATUKU
u ap.) pazpadoran Apxumen (Il B. 1o H.3.).

B XVII 6. 6butn co3nanbl HaydHbIE OCHOBBI JUHAMHUKH, a C HEH U BCeil MexaHuKu. bosbioe
BJIMSIHHE Ha Pa3BUTHE MEXaHUKU OKaszanu renuonentpuueckoe yuenue H. Komepuuka (XVI B.) u
orkpbiTe W. Kemnepom 3akoHoB nBuwkeHus miaHeT (Hadaino XVII B.). OcHOBOINONIOKHUKOM
JuHaMuku cuutaroT [ Tanuiies, KOTOpbIM MOMY4YMs pEIHIeHHE 3aJa4yd O JBM)KCHHHM Teja IOJ
JIEWCTBUEM CHUJIBI (3aKOH PAaBHOYCKOPEHHOTO TajeHus). Ero ucciemoBanus MpUBEIN K OTKPBITHIO
3aKOHA MHEPIUHU U MPHUHIMIA OTHOCUTEJIBHOCTU KJIACCMYECKOM MEXaHWKH; OH CTaj OCHOBAaTelleM
TeOpuH KoysieOaHWM W HAayKW O CONMPOTUBIIEHWU MarepualiioB. MccriemoBaHus IBUMIKEHUS TOYKU TIO
OKPY)KHOCTH, KoJeOaHUN (PU3NYECKOro MasTHUKAa U 3aKOHOB YIPYroro yrnapa Teld, BaKHbIE IS
JaTbHEUIIEro pa3BUTHUs MeXxaHukH, npuHamiexar X. [toirency. Co3gaHue OCHOB KIIACCHYECKOM
MeXaHUKH 3aBepiaercs Tpynamu M. HeroToHa, chopmymnupoBasiiero B 1687 T. IaBHbIE €€ 3aKOHBI
U OTKPBIBIIETO 3aKOH BcemupHoro tarorenus. B XVII B. Obln ycTaHOBJIEHBI M JBAa HMCXOIHBIX
MIOJIOKEHHSI MEXaHUKH CIUIONTHON CPEJIbI - 3aKOH BA3KOTO TPEHUS B JKUIKOCTAX U razax (HeioToH) n
3aKOH, BBIPAXAIOIIUN 3aBUCMMOCTb MEXy HampsDKEHUSIMU U aedopmarusmMu B ynpyrom tene (P.
I'yk).

B XVIII 6. nHTEHCHBHO pa3BUBAIOTCS aHATUTHYECKUE METOJIbI PEIICHUs 3a7a4 MEXaHUKH,
OCHOBBIBAIOIINECS Ha HCIONB30BaHUU TU(PGEPEHIINATHFHOTO U UHTETPAILHOTO MCYHCIeHui. J{ms
MaTepUalbHOW TOYKH 3TH METO/ABI pa3zpadoran JI. Dinep, Takke 3aT0KUBITNNA OCHOBBI TUHAMHUKH
tBeproro tena. JK. Jlarpamwk Tmomydumn ypaBHEHHUS JBUKEHUS CHUCTEMBI B OOOOIIEHHBIX
KOOpAMHATaX ¥ CO37laJl OCHOBBI COBPEMEHHOW Teopuu Kosnebanmii. Oinmepom, JI. bepmymim,
Jlarpanxem u JI' Anambepom ObuTH pa3paboTaHbl OCHOBBI TUAPOIUHAMUKH UICATBHOMN KUKOCTH.

B XIX 6. mpogomxkaeTcs MHTEHCUBHOE pa3BUTHE BCEX Pa3/lelioB MEXaHWKU. B nuHamuke
TBEpAOro Tena pe3ynbrarel, pa3BuTeie C.B. KoBaneBckoil M JIpyruMu HUCCeIOBaTENSIMHU,
MOCTYXUJIM OCHOBOM TEOPHUH THPOCKONA, MMEIOIICH OOoJbIIoe MpakTHdeckoe 3HadeHue. A.M.
JlsnyHoBBIM ObLTa pa3paboTaHa Teopus YCTOMUMBOCTH paBHOBecHs U JBWxkeHHs. I.A.
BermHerpaackuif  3a10kMil OCHOBBI  COBPEMEHHOM TEOpUH aBTOMAaTMYECKOTO PperyilupOoBaHUs.
Hoxazannas I'. Kopuonucom Teopema 0 COCTaBISAIOMIMX YCKOPEHUS MOCTYKUJIa OCHOBOM JMHAMUKU
OTHOCHUTEIJIbHOTO JIBIKeHMs. KuHemaruka, pa3BUBaBIIasicsl OTHOBPEMEHHO C IMHAMHUKOM, BO BTOPOI
nosioBuHe XIX B. BbIIENUIacCh B CaMOCTOSTENBHBIM pa3nen MexaHukd. Pa3Butue nomydywna u
MeXaHUKa CIUIOUIHOW cpenpl: ObUIM YCTAHOBIIEHBI OOIIME YpaBHEHHUSI TEOPUHM YIPYTOCTH;
muddepeHInanbHbIe YPaBHCHHS JBMKEHUS BS3KOW JKUAKOCTH; PAa3BUTO YYEHHE O BHUXPSIX U
OTPHIBHOM OOTEKaHUHM TEJ; MOJOXKEHO Hayalo H3y4eHHUIO TYpOYIEHTHBIX TEUEHHUU; 3apOJUIIHCH
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TUAPOAVMHAMUYECKAs TEOpUsi TPEHUS TMPU CMa3Ke, TEOopUs IMOrPAHUYHOTO CJIOs, TIepBas
MareMaThdeckasi Teopus IJIaCTHYECKOro TeUeHUs MeTaja u JIp.

B XX 6. MHTEHCHMBHO pa3BUBAIOTCS HOBBIC O0JACTH MEXAHHUKH - TEOPHUs HEIMHEWHBIX
konebanuii (A. JlsmyHoB u A. IlyaHkape), MexaHUKa TeJl MEPEMEHHON MacChl M JUHAMUKA PAKET,
rae nepseie uccneaoanus nposoauwin U.B. Memepckuit (konerr X1X B.) u K.9. [{uonkosckuii. B
MEXaHHMKEe CIUIONTHOM Cpe/bl MOSBWIKMCH €Ille JBa pasneina - adpoauHamuka (H.E. XKykoBckuit) u
razoBas quHamuka (C.A. Yarisirun).

Ha cospemennom smane X akTyadbHBIM B MEXaHUKE OTHOCST 3a7a4ll TEOPUM KOJICOaHHIA,
JUHAMUKU TBEPJOTO TeJa, TEOPUH YCTOMUMBOCTU JBUKEHUS, MEXAaHUKHU TeJl IEPEMEHHOU MacCChl U
JTUHAMHUKHA KOCMHUYECKHX I0JIeToB. Bce Oombliee 3HaueHuWe MpUOOpETaroT 3aaadd, Tpelyrolue
MPUMEHEHUS BEPOSITHOCTHBIX METOJOB pacuera, B KOTOPBIX, HAlpuUMep, OTHOCUTEIHHO
JNEHCTBYIONIMX CHJI M3BECTHA JIMIIL BEPOSTHOCTH TOTrO, KaKkWe 3HAYE€HHUsS OHM MOTYT UMeTh. B
MEXaHHUKE HEMPEPHIBHON CPe/ibl aKTyaJIbHbI: U3yYEHUE TTOBEACHUS MAaKpOUACTHUIL PU U3MEHEHUH MX
¢dbopMBbI, UTO CBSA3aHO C pa3pabOTKoi Ooiee CTPOrod TeOpHH TypOYJIEHTHOTO TEUEHUS KHUJIKOCTH,
pelIeHre 3a/1a4 TEOPUH TUIACTUYHOCTHU U TIOJ3y4YECTH; CO3aHNEe 0OOOCHOBAaHHOM TEOPUM MPOYHOCTH
U pa3pylleHHus TBepAbIX Ted. MexaHuKa Takke 3aHHUMAaeTcs HM3y4eHHEeM JBIDKEHUsS IUIa3Mbl B
MarHUTHOM TIOJIE, T.€. PEHICHHEM OJHOHM M3 CaMbIX aKTYaJbHBIX MPOOJIEM COBPEeMEHHOW (hu3ukH -
OCYIIECTBIICHUEM YIPABISEMOr0 TEPMOSAIEPHOTO CUHTe3a. P BaxHeHIIuX 3a1a4 TUAPOJUHAMUKI
CBA3aH C TMpobiremMaMu OOJBIIMX CKOpPOCTEW B  aBHUAlMM, OaUIMCTHKE, TypOWHO- H
JBUTATEIeCTpOeHUH. MHOT0 HOBBIX 3a/1a4 BO3HUKAET Ha CTHIKE MEXaHUKHU U APYrUX o0JacTel HayK;
B YAaCTHOCTH, B paMKaX THAPOTEPMOXUMHH ITPOBOISTCS UCCIEAOBAHMS MEXaHUYECKUX MPOIIECCOB B
KUAKOCTSAX U Ta3ax, BCTYMAIOIIMX B XUMUYECKUE peakuuu. Kpome Toro, Mexanmka u3ydaeT CUJIbL,
BBI3bIBAIOIINE JIEJIEHUE KIETOK, MEXaHU3M 00pa30BaHMsI MYCKYIbHON CHIIBI U JIp.

B Hacrosiiee BpeMs peaAMETOM M3YYEHHS KIACCUUYECKOW MEXAHUKHU SIBIISIOTCS IBUYKEHUS
T00BIX MaTepuaIbHBIX Tel (KpOME 3JIEMEHTapHBIX YacTHUIl), COBEPLIAEMbIE CO CKOPOCTSMHU, MHOTO
MEHBIIMMH CKOpPOCTH cBeTa. [Ipm M3ydeHHM [BW)KEHHS MaTepUalbHBIX Tell B HBIOTOHOBCKOM
MEXaHHUKE BBOJAT Psil aOCTPAKTHBIX MOHSATUN, OTPAKAIOIINX T€ WJIM WHBIE CBOWCTBA PEATbHBIX TEI.
[IpuBenemM oCHOBHBIE TpU:

O mamepuanvuas mouka — OOBEKT MPEHEOPEKUMO MAJIBIX Pa3MEpPOB, UMEIOIINI Maccy.
OTO MOHATHE TPUMEHUMO, KOTZAa TEJIO JIBHXKETCS MOCTYNaTrelIbHO WM B HM3y4a€MOM JBH)KEHUU
MO’KHO NpeHeOpeyb BpallleHueM Tella BOKPYT €ro IIeHTpa Macc;

O abconomno meepooe meno — TENO, Y KOTOPOrO PacCTOSHUE MEXAY JIByMs JIHOOBIMU
TOYKAMH BCETJla OCTaeTCs HEU3MEHHBIM; 1TO TMOHSATHE MPUMEHHUMO, KOTJIa MOXHO TpeHeOpedbh
nedopmarueii Tena;

O cnnownas usmensiemas cpeoa, 3TO MOHATHE IPUMEHUMO, KOT/ia MPU U3yYEHUH JIBUIKEHUS
u3MeHseMoil cpenbl (IeGopMUpYyeMOro TBEPIOTO Tela, KUIAKOCTH, ra3a) MOXHO MpeHeOpeub
MOJIEKYJISIPHOM CTPYKTYPOU CpEBI.

[Ipy wW3y4YeHMHM CIUIOIIHBIX Cpell JOMOJHUTENHHO MPHUOEraloT K aOCTpakIusM,
OTpakaloIllUM IpPH JAHHBIX YCIOBHUSX HauOoJjiee CYIIECTBEHHBbIE CBOICTBA COOTBETCTBYIOIHX
pea’bHBIX TeNl: HACAIbHO YIPYroe TeNo, IUIACTUYECKOE TEeJI0, HAealbHas >XUJIKOCTb, BA3Kas
KUIKOCTh, UCANTBHBIA Ta3 U Jp. B COOTBETCTBUU C 3THM BBIACISIOT MEXaHUKY MaTepHaIbHOMN
TOYKH, MEXaHUKY CHCTEMbl MaTepHallbHbIX TOYEK, MEXaHUKYy aOCONIOTHO TBEpPAOrO Tejla u
MEXaHUKY CIUIOLIHOW CPEJIbI.

Mexanuka cnaowHou  cpedbi TOApA3AEIsCTCs Ha TEOPUIO  YIOPYTrOCTH, TEOPHIO
MJIACTUYHOCTH, THAPOAWHAMHUKY, a’pOAMHAMHUKY, Ta30BYI0 JWHAMUKY H Jp. B kaxaom wus
YKa3aHHBIX Pa3esioB B COOTBETCTBUU C XapaKTEPOM PEIIaeMbIX 3a7a4 BBIACISIIOT: CTaTUKY - YUEHUE
O paBHOBECHHU TeJ MOJ ACHCTBHEM CHJI, KHHEMaTUKy — YYE€HHE O T'€OMETPUYECKHUX CBOICTBax
JIBUKEHUS TEJl, IMHAMUKY - YYCHHE O JBUKEHUU TeJl MO JEUCTBUEM CHIL

bonbuioe 3HaueHuwe 1S pelIeHMs 3a/lad MEXaHWKH HMMEIOT TMOHSTHUS O JTUHAMUYECKUX
Mepax JBW)XEHHS, KOTOPbIMHU SIBJIIFOTCSI KOJIMYECTBO JBUYKEHHUS, MOMEHT KOJIMYECTBA JBUXKEHUS,
KUHETUYECKasi SHEPrusi, U O Mepax JCHCTBHUS CHIIbI, KAKOBBIMHU CIYXaT MMITYJIbC CHJIBI U padoTa.
CoOTHOIICHHE MEXIy MepaMH ABW)KCHUS W MepaMu JEHUCTBUS CHJIBI JAIOT OOIIHWE TEOPEMBI
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JUHAMHUKU. OTH TEOPEMBI M BBITEKAIOUIME W3 HUX 3aKOHBl COXPAHEHMS KOJIMYECTBA ABM)KECHUS,
MOMEHTA KOJINYECTBA JBM)KEHUS U MEXaHUUECKON SHEPIMU BBIPAXKAOT CBOMCTBA JIBUXKEHHUS JIIOO0H
CHUCTEMBI MaTepUaIbHbIX TOYEK U CILIOIIHON CPENbI.

B ocHOBe Kilaccu4eCcKON MEXaHUKH JIEKAT TPU 3aKOHA MexaHuku HeroToHa:

1) Bcsikoe Teso MpOJOKAET YIEP)KUBATHCA B COCTOSHUU IIOKOSI MM PaBHOMEPHOIO U
IPSIMOJIMHEMHOIO JABM)KEHUS, IIOKa M IOCKOJIBKY OHO HE IOHYKIAeTCsl NPUIOKEHHBIMH CHIIAMU
WU3MEHUTH 3TO COCTOSHHUE;

2) U3MEHEHHE KOJMYECTBA JABU)KCHHUS MPOIOPIIMOHAIBHO ITPUIIOKEHHOM JABMKYIIEH CUile U
IIPOMCXOJUT B HAlpaBICHUU TOM MpPSAMOW, MO KOTOpOM 3Ta cuia aeiictByer: F = am, roe F -
JEHCTBYyIOLIas CHJla, 0L — YCKOPEHHUE, m - Macca Tela;

3) meiicTBHIO Bcerna eCTb pPaBHOE M IPOTHBOINOJIOKHOE IPOTHBOJACHUCTBUE, T.C.
B3aMMOJICMCTBUSA JABYX TeJl IPYT Ha JIpyra MeX/y coOOW paBHbI U HAlpaBJIEHbl B IPOTHUBOIOJIOKHBIE
CTOPOHBI. boisiblioe 3HaueHue Ui MOHMMAHHWs SBJICHUM MaKpOMUpa HMMEET TEOPHUsS TATOTCHHUS
HpioToHa. B ocHOBe ee mpeiCTaBiIeHUH JISKUT 3aKOH, YTBEP)KIAIOIIMM, 4YTO JBE JItOObIE
MaTepHUAIIBHBIE YACTUIBl C MACCAMU M, W M, NPUTATHBAIOTCA 10 HAIPABICHHUIO APYT K JIPYTry C
cwiof F mnpsMo mnponopruoHanbHOW TNPOU3BEICHHUIO MacC M OOpaTHO NPONOPLUOHAIBHON
KBaJIpaTy PacCTOSHHUS I MEX1Y HUMH:

 (m,m,)
J — b

."r‘- =

2

rie G - rpaBuranuoHHas mnocrosiHHas.M3 3akoHa BcemupHoro TiaroreHus HbroToHa
CJIEAYeT, 4TO TATOTEHHE - ITO MOTCHLIUAIBHOE TMOJIe ¢ HEKOTOPOW HAINPsHKEHHOCTHIO. BaKHBIM B
TeopuH TAroreHus: HploTOHA sSIBIIsSETCS] HAIM4YUe MPUHLMIA SKBUBAJEHTHOCTH, COMNIACHO KOTOPOMY
TATOTEHUE OJIMHAKOBO [EHCTBYeT Ha pa3Hble Tena, coo0Imas WM OJMHAKOBOE YCKOPEHHE
HE3aBUCHMO OT MaccChl, XMMHUYECKOTO COCTaBa U JIpyrux cBoicTB. Teopus HproToHa mpeanonaraet
MTHOBEHHOE PACIpPOCTpaHEHHE TATOTEHHs (B COOTBETCTBHH C MPUHIIMIIOM JaJbHONCHCTBHS), UTO
HE comIacyeTcs CO CIeLHalbHON Teopreld OTHOCUTENBHOCTH (HUKAKOE B3aMMOJICHCTBHE HE MOXKET
PacIpoOCTPaHUTHCS CO CKOPOCTHIO, PEBHIMIAIOIIEH CKOPOCTh CBETA B BaKyyMe). DTO OATBEPKAAET
CHpaBeIMBOCTh TeOpUU HBIOTOHA TOJBKO U1l CKOPOCTEH, 3HAYUTEIbHO MEHBIINX CKOPOCTH CBETa;
KpOME TOr0, OHa HENpPHUMEHHMa INpHU pacyeTax TPAaeKTOPHM CBETAa B IOJIE TATOTEHHS U JPYrUX
ABJICHUH, CBSI3aHHBIX € A (eKTaMu U3 Mera- 1 MUKpOMUpa.

B kmaccuueckoli MexXaHUKE NPOCTPAHCTBO NPHUHUMAETCS TPEXMEpPHBIM, BpeMs -
OJTHOHAIIPABIICHHBIM, OJIHOMEPHBIM W HE 3aBHCANIMM OT TpocTpaHcTBa. Jlins ommcaHus
IOPOCTPAHCTBAa HCIOJIB3YIOT BBeAeHHYI0 P. JlekapToM KOOpIMHATHYIO CHCTEMY (Ha3BaHHYIO
BIIOCJICJICTBUU €TI0 UMEHEM).

[Ipu 3TOM npUHMMAETCs, YTO BCE B MHUDE
COCTOMT U3 aroMOB. B pamkax 3THX npencTaBieHUI
JBIDKEHHE OIUCBHIBACTCSd Kak IEpeMelleHue B
NPOCTPAHCTBE TI0 HEMPEPBIBHBIM TPAEKTOPHSIM B
COOTBETCTBUM C 3aKkoHamMH MexaHuku HproroHa. B

.« KITACCHYCCKOI  MEXaHWKE TPHHSATO  JOMYIICHHE,
U3BECTHOE Kak Mpuxyun OaivHooelcmeus, TO
KOTOPOMY BCe (PU3NYECKHE TPOIECCHl MOXKHO CBECTH
K TIEPeMEIICHUI0  MaTepHalbHBIX TOUEK  IMOJ
NEWCTBUEM CHJIBI TSDKECTH, PACIpPOCTPAHSIOMICHCS
MT'HOBEHHO.

OmHO W3 TIEHTPAIBHBIX MECT B KIACCHUECKOW MEXaHWKE 3aHMMAaeT TPUHIIHI
otHocutenbHocTH [. Tanmies, cyTb KOTOpOTO COCTaBISIOT JBa IMOJOXEHHUs: 1) IBUKEHHUE
OTHOCHUTENIBHO (OHO BOCHPHHUMAETCS IO-pPa3HOMY HaOJNIOAaTeNeM B IOMEIIEHUHU IOj HanyOooin
Kopabnsg u HalmonarenaeM, KOTOPBIH CMOTPUT Ha Kopabib c Oepera); 2) (u3nueckue 3aKOHBI,
YIPaBIISAIOLINE JBUKEHUEM Tell B 3TOM IOMEUICHUHU, HE 3aBUCAT OT TOTO, KaK JBMXKETCS KOpalllb
(ecsu TOJIBKO ATO ABUKEHUE PABHOMEPHO).

Puc. 6.2. TIpeobpa3zopanus I'ammes
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B kiaccuueckoif MeXaHHKE MPOCTPAHCTBO MBICIUTCS Kak HEKUH «(hoH», Ha KOTOPOM
pa3BePTHIBACTCS IBUKEHUE MATEPUAIBHBIX TOYEK. VX MOJI0KEHHE MOKHO ONPENEIIATh, HAIIPUMED, €
MOMOIIBIO JICKApPTOBBIX KOOPJMHAT X, J, Z, 3aBUCIIINX OT BpeMeHu t (puc. 6.2). [Ipu nepexone u3
OJIHOM MHEPLUAIBHON CUCTEeMBI oTcueTa, K, B Apyryto, K', ABMKYIIyOCS 110 OTHOIIEHUIO K ITEPBOM
BIOJIb OCH X CO CKOPOCTBIO V, KOOPJAMHATHI Tipeodpasyrorcs: x' = x — Vi, y' =y, 2' = Z; ocoOeHHO
Ba)XHO, YTO BpEeMs OCTaeTCsi HEM3MEHHbIM, T.e. t' = t; 3Tu QopMynbl NOIYYMIM Ha3BaHHE
npeoOpa3zoBanuii ['anunes. [lo HploToHy, TpOCTpaHCTBO BBICTYNMAET KAaK HEKas KOOPAMHATHAS
CETKa, Ha KOTOPYI0 HE BIMAIOT Marepus M €€ IBHKEHHE. BpeMs B TakoH <«TE€OMETPHUYECKON»
KapTMHE MHpa Kak Obl OTCUMTHIBAETCS HEKMMHU aOCOJIIOTHBIMU YacaMH, XOJ] KOTOPBIX HUYTO HE
MOJKET HU YCKOPHUTb, HU 3aMENJIUTh.

Bonpoc 3. Konuenunu MeraMupa 1 TeOpusi OTHOCHTEJIbHOCTH

Jns onucaHus (QU3MUECKUX SIBICHUH B MeramHupe LIMPOKO HCHOJNb3YIT CHELHAIbHYIO
(4acTHYI0) U OONIYIO TEOPHUU OTHOCHTEIHLHOCTH. DTU TCOPUU TO3BOJISIIOT TOBOPHTH O PU3NICCKUX
npolieccax Kak 0 CBOMCTBaX MpocTpaHcTBa-BpeMeHU. CornacHo o0Ieil TeOpMH OTHOCUTENBbHOCTH,
KOoTOpasi mHojy4ywia 3aBepuieHHY0 ¢opmy B 1915 r. B paborax A. OiHIuTelHa, CBOHCTBa
IPOCTPAHCTBA-BPEMEHHU ONPEACIAIOTCS NAEHCTBYIOUIMMU B HeW monsMu TaroTeHus. [[ng oOueit
TEOPUU OTHOCHUTEIBHOCTH, MMEHYEMOM Takke oOuiell Teopuel TAroTeHUs, Ba)KEH HIPUHLIUII
9K6UBANLEHMHOCMU, B COOTBETCTBUU C KOTOPBIM JIOKAJIBHO HEPA3JIUYUMbI CHJIBI TATOTCHUS U CHJIbI
MHEPLINH, BO3SHUKAIOLIUE NIPU YCKOPEHUHU CUCTEMBI OTCUETa. DTOT NPUHLIUII IPOSIBISIETCS B TOM, YTO
B 33JIaHHOM I10JI€ TATOTEHUS Tena JIH000i Macchl M (pU3MUECKON NPUPOIbI ABUIKYTCS OAMHAKOBO IPU
OJIMHAKOBBIX HAYAJIBHBIX YCIOBUSX. Teopusi TAroTeHus (00mIasi TEOpus OTHOCHTEIBHOCTH)
ONHUCBHIBAET TATOTEHUE KaK BO3JeicTBHE (U3MYECKOM MaTrepuM Ha TeOMETPUYECKHE CBOWMCTBa
IIPOCTPAHCTBA-BPEMEHH, a 3TH CBOWCTBA BIMSIOT HA JBUKEHHE MaTepuUU U Ha JIpyrHe CBOMCTBa
BemecTBa. Ilo oOmelt Teopuu OTHOCHUTENBHOCTH, HMCTUHHOE TPAaBUTAILMIOHHOE TII0JIeé €CTh
MPOSIBJIEHHE MCKPUBIEHHUS YETHIPEXMEPHOIO MNpOCTpaHcTBa-BpeMeHH. OCHOBHOWM ujaeel Teopuu
ABJIIETCS YTBEPXKAEHHE O TOM, 4YTO BCE Tela JBWXKYTCS IO TEOAC3UYECKUM JIMHHUSIM B
IIPOCTPAHCTBE-BPEMEHHU, KOTOPOE HCKPHUBIEHO, U, CIIEJOBATEIIbHO, T€0J€3UYECKUe JMHHM He
npsimble. M3 3TOro BBITEKAET, YTO TATOTEHHUE 3aBUCUT HE TOJIBKO OT paclpeieieHus Macc B
IPOCTPAHCTBE, HO M OT MX JABM)KEHHUS, JABJICHUS U HATSDKEHUS, HMMEIOLIUXCS B Telax, OT
AIIEKTPOMArHUTHOTO MOJIS U BCEX JPYTUX MOJEH.

B cneumnanbHOM TEOpHMM OTHOCUTEJIBHOCTH, OCHOBBI KOTOPOH ObLIM pa3paboTaHbI
OnHmTeiHOM B 1905 1, m3yuarorcs CBOMCTBAa IPOCTPAaHCTBA-BPEMEHH, CIIPABENJIMBBIE C TOU
TOYHOCTHIO, C KaKOM MOXHO NpeHeOperarb NeHCTBHEM TATOTeHHs. TakuM oOpaszoMm, crelnuaibHas
TEOPHsI OTHOCUTENLHOCTH MPEACTABIAET COOON YacTHBIN cilydail 00Iel TeOpUH OTHOCUTEIBHOCTH.
Teopust OTHOCUTENTBFHOCTU ONUPAETCS Ha TEOMETPHUI0 YETBIPEXMEPHOI0 MPOCTpaHCTBa-BpeMeHu .
MunkoBckoro, kotopblif BBen B 1907-1908 rr. moHATHE O TOM, YTO COOBITHE 33Ja€TCS YETHIPbMS
KOOpAMHATAMHM - TPEeMsI IPOCTPAHCTBEHHBIMH M OJHOM BpeMEHHOH. leomeTpus mpocTpaHcTBa-
BpeMeHH MUHKOBCKOTO MO3BOJISIET HAIVISIIHO HMHTEPIPETUPOBATh KUHEMaTHyeckue 3SPQPeKTs
CHEIMAIbHON TEOpUH OTHOCUTEIIBHOCTH. SIBIEHHS, ONMMCHIBaEMble TEOPHEH OTHOCHUTEIBHOCTH,
Ha3bIBAIOT PEJSITUBUCTCKUMHE (OT Jart. relativus - oTHOCHTENbHBIH), TaK KaK OHH MPOSBIISIOT ce0s
IIPU CKOPOCTSIX ABUKEHUS TeJl, OJU3KUX K CKOPOCTH CBETA B BAKyyMe C

Kak yxe roBopuiocs, B mepBod uyerBeptn XIX B. Obula co3maHa TeopHs
ANIEKTPOMAarHUTHOTO TOJsI, [OATOMY MpHHIMI OTHocutenbHocTu [. Tammies mnorpeboBan
NIEPECMOTPA; MOXKHO CKa3aTh, OH POAMJIICS 3aHOBO, HO Y€ KaK YHMBEPCAJIbHBIN, CIIPAaBEIIUBbIN HE
TOJILKO B MEXaHUKE, HO M B AJIEKTPOJUHAMHUKE U APYyrux obmactsx ¢usuku. [lomoOHO ToMy Kak
MareMaTu4eckoi (hopMyInpOBKON 3aKOHOB MEXaHUKH SIBIISIOTCS ypaBHEeHUs HbloTOHA, ypaBHEHUS
MakcBemna ciayXaT KOJIMYECTBEHHBIM IPEICTABICHHEM 3aKOHOB JJIEKTPOIMHAMUKH. Bup s>tHx
YPAaBHEHUN TaK)K€ JOJDKEH OCTaBaTbCsi HEM3MEHHBIM IIPU IIEPEXOJAE M3 OAHOW HHEPLHUAIbHOU
cucreMsl orcuera B Jpyrywoo. (Ilog wunepyuanvuvivu NOHMMAIOT TakHe CHUCTEMBI, B KOTOPBIX
CIPaBEUIMB 3aKOH HMHEPLMM: MaTepualibHas TOYKa, Ha KOTOPYIO HE JIEHCTBYIOT HMKAKUE CHJIBI,
HaXOAMTCA B COCTOSHUHM TIIOKOS MM PAaBHOMEPHOIO MPSIMOJIMHEHMHOro JBMKEHUsS.) YUToObI
YIOBJIETBOPUTH 3TOMY YCJIOBHUIO, HEOOXOIUMO 3aMEHUTH NpeodpazoBanus ['anmies nasiMu. B 1904
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r. Huaepianackuit ¢pusuk X.A. JIopeHI npeuioxumit Takue npeoOpa3oBaHusl KOOPAHMHAT U BPEMEHU
KaKoro-imbo coObITHA IpU IMEepexofe OT OAHOW HHEepUHAIbHOW CHCTEMBbl OTCUeTa K JpYTroH,
HOCSIIIIAE €TI0 UMsI U SBJISIOLINECS OCHOBOM CllelIMaibHON (4aCTHOW) TEOPUM OTHOCUTEIBHOCTH:

AR G it b B , __t—vx/c?

’ ,‘ '“)", Z ’ L= ~ 5 3
V1 —vc? V1 —v2/c?
e V - ckopoctb oObekrta. [Ipm V << ¢ mpeoOpa3oBanus JIopeHIIa NEpexomsiT B
Hp€O6paSOBaHI/ISI Fannnesl, HO €CJIM CKOPOCTh V COIIOCTaBUMaA CO CKOPOCThIO CBETA C, TO:

O coOBITHS, KOTOPBIC MPOUCXOAAT OJHOBPEMEHHO B OJHOM CHUC-
TeMe 0TCYeTa, MePEeCTaoT ObITh OJHOBPEMEHHBIMHU B JPYTOii; MPH-

yeM (})H")’H‘ICCKHC NpoHeCcChl B TECIEC, ABHKYHIEMCA CO CKOPOCTBIO V
OTH(\HI rIhHO HCI\OTOPOH HHLleH'l'leOH CHCTEMBI, MPOTEKAOT B
1/V1 / ¢” pa3 MEIJICHHEE, YEM B JTAHHOH Hllep[llid.flbl{()[l CHCTEMEC;

TAKKE nponc\o;mT COKpALCHHE MPOJAOJIBHBIX — B HANpPABICHUH
JBWKEHHS — Pa3MepOB Tell (BO CTONBKO ke pa3s) U Jp.;

O npu nepexoje U3 OJHON CHCTEMBI OTCYETA B APYIYIO, ABUKY-
UIylocs OTHOCHTEIIBHO NEPBOH CO CKOPOCTBIO v, JUTHHBI COKpAIla-

torcs (B HampaBlIeHUH JBHXEHHA) B 1 / V1 — v’ pa3 H B TaKOE Xe
gUCIIO Pa3 «PaCTATUBAIOTCSA» MPOMEKYTKH BpeMeHH. OTHOCHTEND-
HOCTH OJITHOBPEMEHHOCTH — OCHOBHAS, MPUHLMITHAILHO HOBAs 4epTa

C(‘HPCMCHHOﬁ YaCTHOM TEOpUHU OTHOCHUTCIIBHOCTH.

[lozgnee A. DifHIUTEH mMokazan, 4ro B IpeoOpa3oBaHusix JlopeHua oTrpakaroTcs He
pEaJIbHbIE U3MEHEHHUS DPAa3MEpPOB TEJI INPU ABM)KEHUHU, a U3MEHEHHUS DPE3YJIbTaTOB M3MEPEHUS B
3aBUCHUMOCTU OT JABM)KEHHUS cHUCTeMbl OTcueTa. OTHOCHTENBHBIMHM OKAa3bIBAJIUCh U («UIMHA», U
«IIPOMEKYTOK BPEMEHH» MEXAY COOBITUAMH, M JaXe «OJHOBPEMEHHOCTb» COOBITHH, HHaue
TOBOPSI, HE TOJIBKO BCSIKOE JBUKEHUE, HO U TIPOCTPAHCTBO, U BpEMSI.

B 1905 r. DitHIuTeiH, UCX0Is M3 HEBO3MOXKHOCTH OOHApYXHUTh aOCOJIOTHOE JBUIKEHUE,
clenan BBIBOJ O PAaBHONPABMM BCEX WHEPLUMAIBHBIX cucTeM orcuera. OH chopMyaupoBan JBa
BO)XHEHININX MOCTYNATa, KOTOPhle COCTABUIM OCHOBY OOOOIIEHHOIO MPUHIUMNA OTHOCUTEIbHOCTH:
1) Bce 3aKOHBI (PU3UKM OAMHAKOBO NMPUMEHHMBI B JIFOOOM HMHEPLMAIBLHOW CUCTEME OTCUeTa U He
JIOJDKHBI MEHSAThCSL NpU TpeoOpa3zoBaHusx JlopeHma; 2) cBeT Bcerjga paclnpocTpaHseTcss B
CBOOOJTHOM MPOCTPAHCTBE C OJHOW U TOH K€ CKOPOCTHIO HE3aBHCUMO OT JIBU)KEHHS MCTOYHUKA.
[TpyHIMII OTHOCHUTENBHOCTH DWHIITEWHA ABISETCS PACIIMPEHHEM NPUHIMIA OTHOCUTEIBHOCTH I
["anunes Ha m00ble (pr3HUECKUe SIBIEHUS (MEXaHUYECKHUE, ONITUYECKUE, TEIIOBBIE U Jp.), KOTOPBIE,
COIYIACHO 3TOMY TPHUHIIMITY, MPOTEKAIOT OJWHAKOBO (IIPU OJIMHAKOBBIX YCIOBHUSIX) BO BCEX
MHEpLUAJIbHBIX cucTeMax oTcuera. Jlrobas cucrema oTcyeTa, JBHXKYLIASCSd OTHOCHUTEIBHO
MHEPLHAIBLHOW CUCTEMBI OTCUETA MOCTYNATENBHO, PABHOMEPHO U NPSAMOJIMHENHO, TAKXKE SBISAETCS
WHEPLUHUAIbHON CUCTEMOU OTCUETA.

B c [Ipu »>TOM Bce WuHEpIHUAIbHBIE CHUCTEMBl OTCYETA

TT7 71777 PAaBHONpABHBI, T.€. BO BCEX TAKMX CHCTEMaX 3aKOHBI (PU3MKH

N r_/_/_____‘:\_ i OJMHAKOBBI. 3aMeTHM, 4TO (ppaHIly3cKkuil yueHblii A. ITyankape

A D B 1905 1. (omyOnukoBaHo B 1906 1.) HE3aBUCHMO OT DiHIITEHA

—e TaKkkKe pa3BWJI MareMaruyecKue CIEJACTBUS  «IIOCTYJara
C/\M'/\/_J OTHOCHUTEITBHOCTH. DUHIITENH TaK WLTFOCTPUPOBAIT
Puc. 63, Mamocrpauns SAMEVICHHE TEUCHUS BPEMCHH B JBUKYLIEHCS CHUCTEME 10
3aMeJUICHHS BPEMCHHU oTHomeHuto Kk HenmomBwxHoM [30, 31]. Ilycte MumoO

KETIe3HOIOPOXKHOM TIIaTPOPMBI IBUKETCS TIOE3]] CO CKOPOCTHIO,
onm3koi kK ckopoctu cBeta (puc. 6.3). B Touke 4; Ha mardgopme Haxonutces HaOmromatenb Ni. Ha
NOJTy BaroHa B Touke A pasmeneH (onapuk. Korna npoucxoqur coBMenieHue TOUKH 4 B BaroHe ¢
TOUKON A1 Ha Tardopme, GoOHAPUK BKIIOYACTCS W MOSBISETCS JIyd CBeTa. TaK Kak CKOPOCTH €ro
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KOHEYHAsl, XOTs W OOjbIlas, TO Jyd JOCTUTHET MOTOJIKA BaroHa, TNI€ PACIOJIOXKEHO 3epKalio, U
OTpa3uTCA 3a OMpeJelIeHHOE BpeMs, 3a KOTopoe roe3] yiaer Brnepen. s Habmronatens B BaroHe
Jy4 cBeTa mpouner nyth 2AB, a ans wabmonarens Ha tuiatgopme - 2AC. ScHo, 9TO YeM OobIie
CKOpOCTh Toe3na, TeM miauHHee JuHus AC. OueBuanHo, uto 24AC > 2AB. D10 Kak pa3 U TOBOPHUT O
3aMeJICHUH T€YCHUS] BpEMEHU BHYTPH JIBHXKYIIEHCS CUCTEMBI IO OTHOILICHUIO K HETO/IBHXKHOM.

HeoOxomumo momyepkHyTh, YTO OTPE3KH [UIMH U MPOMEXKYTKH BPEMEHU U3MEHSIOTCS B
OTHOILIEHUU  OMNpPENENIEHHbIX MPOCTPAHCTBEHHBIX KoopAuHar. Ecnu, Hampumep, AivHa
KOCMHMUYECKOT0 KOpalJis B MOJIeTe YMEHbIIIAEeTCA B 2 paza ¢ TOUKHU 3peHHs Haboaarens Ha 3emiie, TO
IIpH BO3BPAIIEHUH Ha 3eMITI0 KOpaliib cOaBISET CKOPOCTh M €T0 JJIMHA CTAHOBHUTCS TaKOH, KaK MPU
oTJIeTe.

Bpemst B Teopun otHOcHUTelbHOCTH HeoOparumo. OTcrona clieyeT HIUPOKO M3BECTHBIN
napajokc OJU3HELOB: IOCJe IMYTEIIeCTBUs OJHOTO M3 ONU3HELOB Ha pakeTe, JIeTEBUICH CO
CKOPOCTBIO, OJTM3KOM K CKOPOCTH CBETA, OH YBUIHT, UTO €ro Opar crain crapiie ero. [IpuBenem emie
onuH mapazokc. [IpencraBuM, 4to ¢ 3eMiHM cTapTOBall KOCMHUYECKH KOpalib co ckopocThio 0,99
wm 0,98 ckopoctu cBera m BepHyJcs oOparHo udepe3 50 yet, mpomeamux Ha 3emie. CortacHO
TEOPUU OTHOCUTENBHOCTH, MO 4YacaM KOpallid 3TOT MOJeT mpojoiikancs Obl oguH ron. Ecnu
KOCMOHABT, OTIIPABUBIIKCH B TIOJIET B BO3pacTe 25 JIeT, OCTaBUJI Ha 3eMJI€ TOJIBKO YTO POIUBIIETOCS
CBbIHA, TO TpHU BcTpeue SO-TeTHHI ChIH MOBCTpedaeTcs ¢ 26-netHuM otuoM. Crenyer 3aMeTUTh, YTo
(U3HOTOTHYECKHE TTPOLIECCHI 3/16Ch a0COIIOTHO HU TIpH 4eM. Henb3s cka3zarh, 4TO 3a OUH TOJl ChIH
KOCMOHaBTa cocTtapuiics Ha 50 sier. Jleno B TOM, 4TO B COOTBETCTBUU C TEOPUEI OTHOCUTEIBHOCTU
HE CYIIECTBYET aOCONIOTHOTO BpeMeHH W TpocTpanctBa. CelH moctapen Ha 50 JieT 3a TofbI,
MPOXKHUTHIE HAa 3eMIie, a B CUCTEME OTcueTa KopabJs BpeMs M0 OTHOLIECHUIO K 3eMJie Ipyroe.

B nonb3y pensTUBUCTCKOTO 3aMeIJICHUs TOBOPUT CIIEIYIOUIUN SKCTIEPUMEHTAIBHBINA (DaKT.
B kocmuueckux Jydax B BEpPXHHUX CIOSIX arMochepsl o0pa3yroTcsl 4acTHIIbI, Ha3bIBa€MbIE IH-
ME30HaMH WJIM THOHAaMH. BpeMs Xu3HU THOHOB 10® ¢. 3a s10 BpEMsI, IBUTASICh JaXe CO
CKOPOCTBIO, IOUTH PaBHON CKOPOCTHU CBETA, OHU MOTYT IpoiTu He Oomnbie 300 cm. Ho mpubopsr nx
PETUCTPHUPYIOT, T.€. OHU MPOXOIAT MyTh, paBHBIM 30 kM, unu B 10 000 pa3 Gombiie, yeM I HUX
BO3MOXKHO. Teopusi OTHOCHUTETBLHOCTH OOBSICHSET ATOT (PaKT Tak: 10® ¢ sBisieTcs ecTeCTBEHHBIM
BpEMEHEM »JKWM3HU TIMOHA, HW3MEPEHHBIM II0 Yacam, [BIDKYIIUMCS BMECT€ C IHOHOM, T.€.
MOKOAILIMMCS IO OTHOILLEHHUIO K HeMy. Ho B cucreme orcuera 3eMiau BpeMs KU3HU MHMOHA HAMHOTO
OoJIbIIIe, ¥ 33 3TO BPEMsi OH B COCTOSIHUM MPOUTH 3eMHYIO aTMochepy.

TpeboBanue HEM3MEHHOCTH BHJIa OCHOBHBIX YPaBHEHHH (PM3UKHU BO BCEX MHEPIUATBHBIX
CHUCTEMax OTCueTa NPUMEHUTEIBHO K YPAaBHEHHSIM KJIACCHUYECKOW MEXAaHUKU TIPUBOJUT K
HEOOXOIMMOCTH UX MOAM(HUKALIUH, CBOIAIEHCS K 3aMEHE MACChI TeNa Mg (TaK Ha3bIBAEMON MaCChI

nokost) Ha 7= 7 (NI -/} | npuuem m HeorpaHWYeHHO BO3pACTAaeT MO Mepe MPUGIIKEHHS
CKOPOCTH 00BEKTa V K CKOPOCTH CBeTa c. I10CKOIbKY Macca SBISeTCS Mepoi MHEPIHH, OoCIeIHee
YTBCPKACHUE O3HAYACT, YTO, AaXXC HCIPCPBIBHO IIOATAJIKHWBAsA TECJI0 (qaCTI/IHy), HEBO3MOXHO
co06IIUTH eMy (eif) CKOpOCTb, GOJBIIYIO HJIH PAaBHYIO CKOPOCTH CBeTa c. IIpH TakHX CKOPOCTSIX,
KOTOPBIC HA3BIBAIOT PCIATUBUCTCKUMH, 3aBUCUMOCTHL OJHEPIrUHU E T€JIa OT €Tr0 CKOPOCTH \Y
OIHCHIBACTCS HE (OPMYIIOil KIACCHUECKOH MEXaHUKH Eqy = MVZ/2, a pelsTHBHCTCKON (hopMyIIoii

E=me (NI =VIE)" rre m — macca mokos.

W3 opmynsl crnemyeT, 4To SHEPrus Tena CTPEMHUTCS K OECKOHEUYHOCTH INPHU CKOPOCTSX,
CTpPEMSIIIUXCA K CKOPOCTSIM CBETa, MO3TOMY, €CJIM Macca MOKOS HE paBHA HYJIO, CKOPOCTh Tela
BCETZIa MEHBIIE ¢, XOTS OHA MOXET CTaThb CKOJIb YroAHO Onu3KoW K Hed. DTo Habmromaercs,
HalpuMep, B ONBbITaX HA YCKOPHUTENAX 3apsDKEHHBIX YacTHIl, TA€ OHHM ABUXKYTCS CO CKOPOCTHIO,
MPAKTUYECKU PaBHOU CKOpOCTH cBeTa. CO CKOPOCTHIO CBETA ABUKYTCSA YaCTHUIIBI C HYIEBOH Maccoil
nokosi (hOTOHBI W, BO3MOXHO, HEUTpPHHO). CKOPOCTH CBETa SBISIETCS MPEISIbHONH CKOPOCTHIO
nepenavu JII0ObIX B3aUMOACHCTBUN U CUTHAJIOB U3 OAHOW TOYKH B APYTYIO.

W3 ypaBHEHUll peNATUBUCTCKOM MEXaHUKM (KaKk M MeXaHuUKH HbIOTOHA) BBITEKAeT 3aKOH
COXPAHEHUsl SHEPIUH, Uil KOTOPOIO IOJYy4YaeTCsl HOBOE BBIPAKECHHE: E=mc?® - cooTHOuICHHE
OHHIITEHA, CBA3BIBAIOIIEE MAcCy Tela M ero 3Hepruto. MHOrma 3To COOTHOIIEHHE OIIHMOO0YHO
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MCTOJIKOBBIBAIOT KaK yKa3aHHE Ha BO3MOXHOCTh B3aUMHBIX MPEBpALIEHUN Macchbl U 3Hepruu. B
JIEMCTBUTEIIBHOCTH OHO O3HA4aeT JIMIIb TO, YTO Macca BCEraa IpONOpHUOHAIbHA 3Hepruu. B
YaCTHOCTH, HAJIMUUE MACCHI Y MOKOSALIEICS YaCTUIIbI TOBOPUT O HAJIMYMU Yy HEE SHEPruu (SHEPruu
MOKOS), YTO HE WUIpPaeT poJId B KIACCHYECKOM MEXaHHWKe, HO MPHOOpETaeT MNPUHIUIHAIBHOE
3Ha4YEeHME [IPU PaCCMOTPEHUH MPOLIECCOB, B KOTOPHIX KOJUYECTBO U COPT YACTHUIL] MOT'YT U3MEHATHCS
U [I0ATOMY SHEPrHUs MOKOS MOXET MepexoauTh B Apyrue Gopmbl. Tak, B aTOMHBIX siipax Omarogaps
SHEPrUM MPUTSHKEHUS YacTULl o0Ilasi Macca sfpa OKa3blBa€TCs MEHbILE CyMMbl MAacC OTAEIbHBIX
yacTull (1epeKT Macchl).

B 3axutouenue 3aMeTuM, 4To psiji BBIBOJOB OOIIEH TEOPUH OTHOCHTEIBHOCTH Ka4€CTBEHHO
OTJIMYAETCS OT BBIBOJAOB HBIOTOHOBCKOW TEOPUM TIATOTEHUsS. BakHeHlime U3 HHUX CBA3aHBI C
BO3HHUKHOBEHHEM YEPHBIX JABIP, CUHTYISPHOCTEH MPOCTPaHCTBA-BpeMEHH (MecT, e (opMajbHO,
10 TeopuHr, OOPBIBAETCS CYIIECTBOBAHME YACTHUIl U MOJEil B OOBIYHON M3BECTHOM Ham ¢opme) U ¢
HAJIMYMEM TPABUTALMOHHBIX BOJH (TPaBHTAIMOHHOTO M3iydeHus). OrpaHuyeHus oOmield Teopuu
TATOTeHHs] DUHINTEHHA OOYCIIOBIEHBI T€M, YTO 3Ta TEOpUsS HE KBAHTOBAs, a I'PaBUTALMOHHBIC
BOJIHBI MO>KHO paccMaTpuBaTh Kak MOTOK CHENU(PUUECKUX KBAHTOB - FPABUTOHOB.

Jlpyrux orpaHuueHUN MPUMEHUMOCTH TEOPUU OTHOCUTEIHHOCTH HE OOHAPYKEHO, XOTS
HEOJJHOKPAaTHO BBICKAa3bIBAJIIMCh MPEANOIOKEHNS, YTO HAa OYEHb MAaJIbIX PACCTOSHUSX IOHSATHE
TOYEYHOTO  COOBITHUS, CIIEOBAaTeIbHO, W TEOPHUs OTHOCUTEIBHOCTH MOTYT  OKa3aThCs
HerpuMeHUMbIMUA. COBpEMEHHBIE KBaHTOBBIE TEOpHH (YHIAMEHTAJIBHBIX B3aUMOJCHCTBUIA
(9MeKTpoMarHuTHas, claboro W CHUJIBHOTO B3aMMOJACWCTBUN) OCHOBaHbI MMEHHO Ha T€OMETPUU
IPOCTPAHCTBAa-BPEMEHHU YaCTHOW TEOPUU OTHOCHTEIBHOCTH. M3 3THX TeopHil ¢ Hanbosee BHICOKOH
TOYHOCTBIO MPOBEpPEHA KBAHTOBAs JJIEKTPOAUMHAMHUKA JENTOHOB. HeOomHOKpaTHO ¢ BBICOKOM
TOYHOCTbHIO MTOBTOPSUIUCH OIBITHI, UCIOJB30BAaBUIMECS ISl 000CHOBAHMSI TEOPUU OTHOCUTEIBHOCTU
B MEPBbIE IECATUIIETUS €€ cyliecTBOBaHMs. Celuac Takoro poja OMbIThl UMEIOT IPEUMYIIECTBEHHO
HUCTOPUYECKUN HWHTEpPEC, IMIOCKOJIIbKY OCHOBHOM MAacCHB TOATBEPXKJIEHUN OOIIel Teopun
OTHOCHUTEJIbHOCTU COCTABIISIIOT JIaHHBIE, OTHOCSIIHUECS K B3aUMOJCHCTBHUSM PEISITUBUCTCKUX
AJIEMEHTApHBIX YacTHIl, TJA€ CIpPaBeIIMBOCTb KMHEMATUKU YaCTHOM TEOPUHM OTHOCUTEIBHOCTH
MpOBEpeHa Ha OOIIMPHOM MaTepuae.

Bonpoc 4. Konuenunu MUKpoMHpa U KBAHTOBasi MeXaHHKA

Jlna onvicanusl sIBIEHUN MUKpPOMHUpPa OOBIYHO MPUBJIEKAIOT KBAHTOBYIO MEXaHUKY (MHOTIA
€e eIIe Ha3bIBAIOT BOJIHOBOM MEXaHUKOMN). Keanmoeoi mexaHukou Ha3uléaom meopuro,
VCMAHABIUBAIOWYIO CNOCOO ONUCAHUS U 3AKOHbL 08UMNCEHUs. MUKpouacmuy (dEMEHTapHBIX YaCTHII,
aTOMOB, MOJIEKYJI, aTOMHBIX Si7Iep) u ux cucmem (HapuMep, KPUCTAIIIOB), d MAKJHCE CBA3b BEIUUUH,
Xapaxkmepuzyiowux yacmuysl U Ccucmemvl, ¢ QuU3UYECKUMU BeIUYUHAMU, HENOCPEOCEEHHO
usmepsembiMu Ha oOnvlme. 3aKOHbl KBAHTOBOM MEXAHMKH COCTABIAIOT (YHIAMEHT HW3y4eHUs
cTpoenuss BemectBa. OHM TO3BONWIA BBISICHUTH CTPOCHHE aroMOB, YCTAaHOBUTh MPUPOILY
XUMHUYECKOH CBSI3U, OOBSCHUTH NEPUONUYECKYIO CUCTEMY SJIEMEHTOB, MOHATH CTPOCHHUE aTOMHBIX
a51ep, U3y4aTh CBOMCTBA JIEMEHTAPHBIX YACTHIL.

[TockoiabKy  cBOMCTBa  MAaKpOCKONIMYECKHUX Tl  ONPEAeNSIOTCS  IBHKEHHEM U
B3aUMOJICCTBHEM YACTHUII, U3 KOTOPBIX OHU COCTOST, 3aKOHBI KBAHTOBOM MEXaHHUKHU JIEXKAaT B OCHOBE
MOHUMaHUsA OONBIIMHCTBA MAaKPOCKOMMYECKUX sBJICHWH. Hampumep, KBaHTOBas MeXaHUKa
MO3BOJIMJIA OOBSCHUTH TEMIEPATYpHYIO 3aBUCHMOCTH TEIUIOEMKOCTEH Tra3oB W TBEPIABIX Tel U
BBIYHCIIUTh WX 3HAUEHHUS, OMPEIACIUTh CTPOCHHUE M TIOHSATH MHOTHE CBOWCTBA TBEPIBIX TeEI
(MeTaioB, JUAIEKTPUKOB, MOTYIPOBOAHUKOB), TIOCIEIOBATEILHO OOBSICHUTh TAaKHE SIBICHUS, KaK
(beppoMarHeTusM, CBEPXTEKY4YEeCTb, CBEPXIPOBOJUMOCTb, MOHATH MPHUPOLY AacTPOPU3NUECKUX
00BEKTOB - OENBIX KapIUKOB, HEUTPOHHBIX 3BE3/l, BEISICHUTh MEXaHU3M MPOTEKAHUS TEPMOSICPHBIX
peaknuii Ha ComHie u 3Be3nax. B HekoTopeix addexrax (Hampumep, [[xozedcoHa) 3aKOHBI
KBAaHTOBOW MEXAaHUKH MPOSBISIOTCS HEMOCPEACTBEHHO B TIOBEJICHIUH MAaKPOCKOITUYECKUX OOBEKTOB.

Psg kpynHeHmmMX TeXHUYECKUX AOCTHXKEHUH XX B. OCHOBAH IO CYTH Ha CleHH(PHUECKUX
3aKOHAX KBAHTOBOM MexaHuWku. Hampumep, KBaHTOBO-MEXaHMUYECKHE 3aKOHBI JIEKAT B OCHOBE
paboThl SJEPHBIX PEAKTOPOB, OOYCIOBIMBAIOT BO3MOXXHOCTH OCYLIECTBICHUSI TEPMOSICPHBIX
peakiuii B 3eMHBIX YCIOBUSX, HAOMIOMAIOTCS B Psfc SIBJICHUN B MeTajulax U MOJTYMPOBOIHUKAX U
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T.A. Teopus KBaHTOBO-MEXaHMYECKOTO M3JIyY€HHUs] COCTaBIsieT (PYHIAMEHT KBAaHTOBOU
IEKTPOHUKHU. 3aKOHBI KBAaHTOBOM MEXAHMKH MCIIOJIB3YIOTCS IIPHU LEJICHAIIPABICHHOM IIOMCKE U
CO3/1aHHUHU HOBBIX MaTEpUajoB (MarHUTHBIX, IOJIYIIPOBOJAHUKOBBIX, CBEPXIPOBOISIINX U JIP.).

JUIg KITaCCMYECKON MEXaHUKU U TEOPUHM OTHOCUTEJIBHOCTH XapaKTEPHO ONMCAHUE YaCTHIL
IyTEeM 33JaHMsI UX IOJIOKEHHUS B IPOCTPAHCTBE KOOPJAMHAT M CKOPOCTEW M 3aBUCUMOCTU 3THUX
BEJIMYMH OT BpPEMEHM. TakoMy ONMCAHMIO COOTBETCTBYET JABW)KCHHE 4YACTHI] IIO BIIOJHE
olpeeseHHbIM TpaekTopusiM. OJHAKO 3TO ONMCAHWE HE BCEIAA CIPABEUIMBO, OCOOEHHO IS
YacTHUI] ¢ OYEHb MaJIOW Maccol (MHKpodacTul]). B Takux ciydasx MCIOIb3YIOT 3aKOHbI KBAHTOBOM
MEXaHUKH.

KBaHTOBas MexaHuKa JEINTCA HAa HEPEITUBUCTCKYIO, CIIPABEUIMBYIO B CIy4ac MaJlbIX
CKOPOCTEeH, W pEIATHBHUCTCKYIO, YIOBJCTBOPSAIOUIYI0 TpeOOBAHUSAM CHEUHMAIBHOH TEOpUu
OTHOCHUTENIBHOCTH. Mpbl OyaeM paccMmarpuBaTb B OCHOBHOM CYIIHOCTb HEPEISTHUBUCTCKON
KBAHTOBOM MEXaHUKM BIIOJIHE 3aKOHUEHHOM U JIOTMYECKH HENpPOTHUBOPEUYMBON TEOpPHUM, KOTOpas
HO3BOJISIET KOJMYECTBEHHO pellaTh B NMPHUHIMIE JTH00YI0 (U3MYECKYIO 3a1ady B OOJIACTH CBOEH
KOMITETEHTHOCTU. Pa3zpaboTka pensiTUBUCTCKON KBAaHTOBON MEXaHHMKH €Il HE JTOBE/IEHA JI0 TaKOIro
ypoBHs. Hampumep, eciu B HEpeNATUBUCTCKOW OOJACTM MOXHO CUMTaTh, 4YTO JBHIKEHHE
OIIpeEIIseTCS CUIaMHU, JIEHCTBYIOIMMU MITHOBEHHO HA PAcCTOSIHUM, TO B PESITUBUCTCKOM o0nacTu
9TO JOIYyIEHNE HeCIpaBeINBO. II0CKONBKY, COITIaCHO TEOPUU OTHOCUTEIBbHOCTH, B3aUMOECHCTBHE
nepeaeTcsi ¢ KOHEYHOW CKOPOCTBIO, JOJDKEH CyHIeCTBOBATh (DM3WYECKHI areHT, MEepEeHOCSIIUi
B3auMojelictBue. TakuM areHToM cuutaercs Qusnueckoe nose. [1oaToMy MOXKHO cKas3aTh, 4YTO
TPYAHOCTH CO3JJaHUsI PEISITUBUCTCKON TEOPUH IO CYILIECTBY CBA3aHbI C IOCTPOEHUEM TEOPUU TOJIS.

CooTHomeHnEe MeXAy KIACCMYECKOM W KBAaHTOBOM MEXaHUKOW  OIpelersieTcs
CYIIIECTBOBAHMEM YHHMBEPCAIBHOM MHPOBON MOCTOSHHOW - mocTosHHOW [lnmanka (Wiau KBaHTa
neiictBust). Eciu B yclnoBusiX KOHKPETHOH 3a/auu (u3uUeckas BeMUYMHA, UMEIoLIas pa3MepHOCTh
JeCTBUS, 3HAUUTENBHO Ooublie nocTosiHHOU [1nanka, To mprMeHnMa Kiaccuueckas MEXaHuKa Win
TEOpHsl OTHOCUTENbHOCTH. DopMalIbHO 3TO YCIOBHE U SBJSETCS KpUTEpUEM BbIOOpa (pru3mueckoi
TEOpUU JJIs1 ONIMCAHUS KAPTHUHBI MUPA.

Pa3zpa®oTka KBaHTOBOII MEXaHUKM OTHOCHUTCS K Hayalmy XX B., Korja ObUld OOHApyXEHBI
JIB€, Ka3aJoch Obl, HE CBSI3aHHbIE MEXJy COOOIl Ipynmbl sIBIEHUN (YCTaHOBJIEHHE Ha OIBITE
JIBOMCTBEHHOM NpHUpPOJBI CBeTa - Jyaju3Ma CBeTa M HEBO3MOXXHOCTh OOBSICHUTH Ha OCHOBE
MMEBIUINXCS TPEACTABIECHUIN CYIIECTBOBAaHUE YCTOWYUBBIX arOMOB U MX OINTHUYECKUE CIIEKTPHI),
CBUJETEIBCTBYIOINX O HEMPUMEHUMOCTH MeXaHUKH HbIOTOHA M KIIaCCUYECKOM AIIEKTPOAMHAMMUKHI
K IpolleccaM B3auMMOJEHMCTBHS CBETa C BELIECTBOM M K IpolieccaM, IMPOUCXOASIIUM B aTroMe.
YcTaHOBNIEHHE CBA3M MEXKIY 3TUMU IPYNIIAMU SIBIEHUH U MOMBITKH OOBSICHUTh UX HA OCHOBE HOBOM
TEOPUU U NMPUBEIH K OTKPBITUIO 3aKOHOB KBAHTOBOI MEXaHUKHU.

Brniepsoie npencraBnenust o kBante Beed B 1900 r. M. Ilnank B pabote, mocBsieHHON
TEOpUHU TEIIOBOro m3nyueHus tei. CylecTBoBaBIIasi B TO BpeMsl T€OpUs TEIJIOBOIO HU3JIy4EHHS,
MOCTPOEHHAsi Ha OCHOBE KJIACCHYECKOM AJIEKTPOAMHAMHUKHN U CTAaTUCTUYECKON (PU3MKH, IPUBOIMIIA
K OECCMBICIICHHOMY PE3yJbTaTy, @ MIMEHHO TEIJIOBOE PaBHOBECHE MEK/Y U3JIyU€HUEM U BEIIECTBOM
HE MOXKET OBITh JOCTUTHYTO, TaK KAaK BCS PHEPTUs JOJDKHA MEpelTH B u3nyueHue. [lnank paspermmn
3TO MPOTUBOpPEUME, MPENINOJIOKUB, YTO CBET HCIyCKaeTcs HE HENpEepbIBHO, Kak CJIenyeT H3
KJIACCUYECKON TEOpUU W3IY4YEHMs, a JUCKPETHBIMU IMOPLMSIMHM DHEPrUM - KBAHTAMH, NPUYEM
BEJIMYMHA KBaHTA YHEPTUH 3aBUCUT OT YaCTOTHI CBETA.

Ora pabora Ilnanka cTUMynMpoBaja pa3BUTHE KBAaHTOBOM MEXaHMKHM B JBYX
B3aMMOCBSI3aHHBIX HAampaBJICHUSX, 3aBeplimBiIeecs B 1927 1. okoHUaTenbHOW (GOPMYITUPOBKOM
KBAaHTOBOM MEXaHUKHU B JIByX ee ¢opmax. [lepBoe HampaBieHHne CBA3aHO C MMeHeM A. DiiHIITeliHa,
KOTOpBIA Tipemiokusl Teoputo ¢dororddexra (1905). Pazpuas unero [lnanka, A. DWHIITEHH
IOPEINONIOKWI, YTO CBET KBAHTAMU HE TOJBKO MCIIyCKAaeTCsi M IONIOLIAETCS, HO U
pacnpoCTpaHAeTCs, T.€. JNUCKPETHOCTh IPHUCYIAa CAMOMY CBETYy: CBET COCTOMT U3 OTACIBHBIX
MOPIMI — CBETOBBIX KBAHTOB (()OTOHOB).

B 1922 r. A. KoMnTOH 3KCnIepUMEHTAIBHO IMOKa3al, YTO PAacCEesTHUE CBETa CBOOOIHBIMU
SIEKTPOHAMU TPOHMCXOJUT MO 3aKOHAM YIPYroro CTOJKHOBEHHUS JBYX YacTUll - (oToHa u
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snekTpoHa. Takum oOpa3om, ObUIO TOKA3aHO, YTO HAPSAY C U3BECTHHIMH BOJIHOBBIMU CBOMCTBAMHU
(IpOSBISIOIMMUCS, HalpuMep, B JAU(QpakIMM CBeTa — OrMOaHMM CBETOM Pa3JIUYHBIX
IPENSTCTBUM) CBET 001aJaeT U KOPIYCKY/ISPHBIMU CBOMCTBAMH: OH COCTOUT KakK Obl U3 4acTHUIl —
¢oroHOB. Bo3HMKIIO (opManbHOE JIOTMYECKOe MPOTUBOpeUne: A OOBSICHEHHUS OAHUX SIBICHUM
HEO0OXOJJMMO CUUTaTh, YTO CBET MMEET BOJIHOBYIO IIPUPOIY, a OOBSICHEHUE IPYIMX MNPEANonaraio
€ro KOPILYCKYJISIPHYIO IIPUPOLY.

B 1924 r. JI. ne Bpoiine, neiTasch HaTH OOBSCHEHHE NOCTYIMpoBaHHBIM B 1913 1. H.
bopoM ycioBHSM < KBaHTOBaHMsI AaTOMHBIX OpOMT, BBIABMHYI THMIIOT€3Yy O BCEOOIIHOCTH
KOpPIYCKYJISIPHO-BOJIHOBOTO Jyanu3ma. ComtacHo Jie bpoiinio, kaxa0i yacTule HE3aBUCUMO OT €€
IIPUPOIBI CIIELYET IIOCTABUTh B COOTBETCTBUE BOJHY, [UIMHA KOTOPOH CBsA3aHa C HMIIYJIbCOM
YaCTHUIIBl, MPU ATOM HE TOJBKO (POTOHBI, HO M BCE «OOBIKHOBEHHBIC YACTHLBI» (AJIEKTPOHBI,
IPOTOHBI U JIp.) 00JIaZat0T BOJIHOBBIMU CBOMCTBAMH, KOTOpPbIE, B YACTHOCTH, JOJKHBI IIPOSIBIIATHCS
B qudpaknuu gactur. B 1927 r. K. J»Buccon u JI. JIxxepmep BriepBbie HaOIIOMAIN JUPPAKIHIO
JJIEKTPOHOB.

B 1926 r. O. Ulpénunrep mnpemioxku ypaBHEHHUE, OIMMCHIBAIOIIEE IMOBEICHUE TaKHX
«BOJIH» BO BHEIIHUX CHJIOBBIX IOJSAX, - BO3HMKJIA BOJIHOBasS MeXaHuKa. BoimHOBOe ypaBHeHHe
[Ipénunrepa sABISETCS OCHOBHBIM YPaBHEHHEM HEPENATUBUCTCKOM KBAaHTOBOM MexaHMku. B 1928
r. II. Jupak cdopmynupoBall pelSITUBUCTCKOE YpaBHEHHME, KOTOPOE OIMCBIBACT JBHKCHHE
AJIEKTPOHA BO BHEILIHEM CHJIOBOM IIOJI€ M CTaJO OJHUM M3 OCHOBHBIX YPaBHEHUH PEISTUBUCTCKON
KBAHTOBOW MEXAaHUKH.

Bropoe nanpaBnenue pa3ButHs (Takxke sBistonieecs o00o0meHueM runore3nsl [lnanka)
HauuHaeTcs ¢ paborel DiHmTelHa (1907), MOCBAMICHHOW TEOPUM TEIJIOEMKOCTH TBEPHBIX Tell.
Jemo B TOM, 4YTO OJIEKTPOMAarHUTHOE W3Iy4eHHE, MpEACTaBisiomee coboil  Habop
AIIEKTPOMArHUTHBIX BOJIH PA3JIMYHBIX YacTOT, TUHAMUYECKH SKBHUBAJIEHTHO HEKOTOPOMY Habopy
OCHMJUIATOPOB ((PU3NUYECKUX CHCTEM, COBEPIIAIOIINX KOJIeOaHMs), a UCITYCKAaHUE WJIU TOTJIOIIECHHE
BOJIH HKBUBAJIEHTHO BO30Y)KJICHMIO WM 3aTyXaHUIO COOTBETCTBYIOIIUX OCHMIIIATOPOB. ToT (hakT,
YTO UCIYCKAHUE U MOMNIOIIEHNE MIEKTPOMAarHUTHOTO U3TyYEHHs! BEIIECTBOM IIPOUCXOJAT KBaHTaMU
c aneprueii Tiv (h - nocrosuHas [1nanka, V — 4acToTra cBeTa), MOKHO OOBSICHUTh TaK: OCIHILISTOP
10JIs HE MOXKET 00JIaJiaTh MPOU3BOJIBHON IHEPrHEl, OH MOXKET UMETh TOJbKO AMCKPETHBIE YPOBHU
SHEPIUH, Pa3HOCTh MEX/Y KOTOPBIMHU paBHa tiv. DUHIITEHH, 0000111as HIC0 KBAHTOBAHHS YHEPTUH
OCHIJIISATOPA EKTPOMAarHUTHOTO MOJISI Ha OCHMJUISITOP MPOU3BOJIBHON MPUPOBI, YTBEPKIAN, YTO
€CJIM TEMJIOBOE JBM)KEHUE TBEPIBIX TEN CBOAUTCA K KojeOaHHSIM aTOMOB, TO U TBEPIOE TEJO
JTUHAMUYECKH SKBUBAJIEHTHO HA0OpPY OCIMJUIATOPOB C KBAaHTOBAaHHOW JHEpruei, T.e. Pa3sHOCThH
COCEJIHMX YpOBHEW sHepruM paBHa hv, rae V - yactora kosnebanuit aromoB. Teopus DiiHmTeiiHa,
yrouneHHas I1. Jlebaem, M. bopruom u T. Kapmanowm, cheirpasia BbIAIOIIYIOCS POJIb B Pa3BUTHU
TEOpUU TBEPIBIX TEIL.

B 1913 . H. bop npuMeHWI MACH KBAaHTOBAaHUS SHEPTMU K TEOPUM CTPOECHUS aTOMA,
IUTaHeTapHas MOJIeNIb KOTOPOro cliefoBajia M3 pe3yabratoB omnbiToB 3. Pesepdopma (1911).
CornacHo 3Toil MOz, B LIEHTPE aToMa HAXOAUTCS MOJIOKUTENIBHO 3apsKEHHOE AP0, B KOTOPOM
COCpeI0TOYEeHA TIOYTH BCSI Macca aToMma, a BOKPYT Spa BpaIlaloTCs MO OpOUTaM OTPHUIATENIbHO
3apsOKEHHbIE  ANEKTPOHBI. PaccMOoTpeHnMe Takoro JBWKEHHSI Ha OCHOBE IpeACTaBIECHUI
KJIACCUYECKOM 3JIEKTPOAMHAMUKH MPUBOJWIO K NApaJOKCAIBHOMY PE3YJIbTaTy — HEBO3MOYKHOCTH
CYLIECTBOBAHMSI CTAOMIIbHBIX aTOMOB. J[es10 B TOM, 4TO, COINIACHO 3TUM IPEICTABICHUSIM, SIEKTPOH
HE MOXET YCTOWYHMBO JBHMIraThCs MO OpOUTE, MOCKOJIbKY BpAILAIOIIUICS SJIEKTPHUUECKUN 3apsn
JOJKEH M3ITy4yaTh AJIEKTPOMAarHUTHBIE BOJHBI U, CJIEIOBATeIbHO, TEPATh SHEPTHUIO, a PaJUyC €ro
OpOUTHI JIOJKEH HEMpPEPBIBHO YMEHBINATHCS, U Yepe3 BpeMs 10% ¢ ANIEKTPOH JOJDKEH yNacTbh Ha
A1p0. OTHaKO aTOMBI HE TOJIBKO CYIIECTBYIOT, HO M BECbMa YCTOWYUBBI.

OOBsICHSSI YCTOHYMBOCTh aTOMOB, bOop MPEaNONIoKUi, 4TO U3 BCEX OPOUT, JTOMYCKaeMbIX
KJIACCMYECKOM MEXAHMKOM [UI1 ABM)KEHUS DJIEKTPOHA B DJIEKTPUYECKOM IIOJIE aTOMHOIO S7pa,
pEaIbHO OCYILECTBISAIOTCA JIMIIb TE, KOTOPHIE YIOBIETBOPAIOT ONIPEICICHHBIM YCIOBUAM
KBAaHTOBaHMs, @ UMEHHO BEJIMYMHA JEHCTBUS M KJIACCUYECKOM OpOUTHI JOJIKHA OBITh KpaTHOU
nocrtosHHoU Ilnanka. bop mocTymupoBan, 4TO 3JIEKTPOH, COBEpLIas HOIYCKaeMO€ YCIOBUSMHU
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KBAaHTOBaHMs OpOUT JIBWXKEHUE (T.€. HAXOIICh HAa ONPEACICHHOM YPOBHE SHEPrHH), HE HCIyCKaeT
CBETOBBIX BOJIH. M3nydeHHe NPOUCXOAWUT JIMILL NPH IMEPEXoie AJIEKTPOHA C OJHOW OpOMTHI Ha
JIpYIylo, T.e. C OIHOIO YPOBHS DHEPIrHU Ha JIPYroM, ¢ MEHBUIEH DHEPIUEH; IPU ITOM POXKIAETCA
KBaHT cBeTa. B pe3ynbrare 3TOro BO3HUKAaeT JIMHEHuarslil criektp aroMa. bop momyuun dopmymny
JUIsL 4acTOT CIIEKTpa, JUHUI aroma BoaopoJa (M BOLOPOAONOAOOHBIX aTOMOB), OXBAaTbIBAIOLIYIO
COBOKYITHOCTb OTKPBITBIX paHee sMmmupuueckux (opmyn. CyliecTBoBaHME YpPOBHEH 3HEPruu B
aroMax ObLJIO MOATBEPKACHO onbiTamu Ppanka - ['epra (1913-1914).

Takum oOpazom, bop, ucnone3ys KBaHT, NOCTOSAHHYIO IlnaHka, OTpa)karollyro Iyaau3m
CBeTa, MOKa3ajl, YTO 3Ta BEIUYMHA OMpPEICISACT TaKXKe JBM)KEHUE IEKTPOHOB B aroMe. DTOT (hakT
no3jaHee OblI OOBSCHEH HAa OCHOBE YHMBEPCAIBHOCTH KOPIYCKYISIPHO-BOJIHOBOIO Jlyaju3Ma, B
COOTBETCTBUH C KOTOPBIM IIOHATHS YAaCTULIBI U BOJIHBI, C OJHON CTOPOHBI, JOIOIHAIOT IPYr Apyra, a
C Jpyrod - mpoTtuBopedar Apyr Apyry. OH CBsi3aH TakXke CO CIOCOOAMU M3y4eHMs SIBICHUH
MuKpomupa. CymiecTByIOT JBa THIIAa MPUOOPOB: B OAHHMX KBAHTOBBIE OOBEKTHI BEAYT ceOs Kak
BOJIHBI, B JIpDYT'MX — KaK YacTHIIbI, I03TOMY SKCHEPUMEHTAJIbHO MOXHO HaOJI0AaTh KBAaHTOBBIE
SIBJICHUS, Ha KOTOPBIC HAJIaraeTcsl B3aMMOJICHCTBHE PUOOPOB ¢ MUKPOOOBEKTOM, a HE PEaIbHOCTh
KaK TaKOBYIO.

VYenex Teopun bopa, kak ¥ mpenpiAylMe ycrnexu KBaHTOBOW TEOPHUH, ObLIT JOCTUTHYT 3a
CYET HapyUICHMs JOIMYECKON LEIbHOCTH TEOPHUU: OAHOBPEMEHHO MCIIOJIB30BAIUCH KJIACCUYECKAs
MEXaHMKa M 4YYXIble €l HCKYCCTBEHHBIC IIpaBWia KBAHTOBAaHUsA, K TOMY K€ IPOTHMBOpEYAILHE
KJIacCu4eckoil anexkrpoauHamuke. Teopus bopa oka3anack He B COCTOSHUU OOBSCHHUTH JIBUKEHUE
AJIEKTPOHOB B CIIOKHBIX aromax (Jake B aroMe Iejus), BOSHUKHOBEHUE CBSI3M MEXAYy arOMaMu,
npuBOJAIIed K 00pa30BaHUIO MOJIEKY/bl, HE MOIJIa OTBETUTh Ha BOIPOC, KaK JABHMIKETCS IEKTPOH
IIPU IIEPEXOZE C OJHOIO YPOBHS SHEPIMH HA IPYroH, U T.II.

JanbHeiimas pa3paboTka BOIIPOCOB TEOPUHU aTOMa MpHUBENa K TOHUMAHUIO, YTO JABH)KEHHE
ANIEKTPOHOB B arOM€ HEJb3s OMHUCHIBATh B TEPMUHAX KIACCHYECKOW MEXaHUKHU (KaK JIBUYKEHHE I10
OTIpeJIeIEHHONW TPaeKTOPUU WM OpOUTE), MOCKONBKY IBM)KEHHE SJIEKTPOHA MEXIY YPOBHSIMH HE
MOJUUHSIETCSA 3aKOHAM, OIPEEISIIOIINM TIOBEJICHUE AIIEKTPOHOB B aroMe. bblia HeobxonuMa HoBast
TEOpHsl, B KOTOPYIO BXOJIWJIM OBl TOJIBKO BEIMYUHBI, OTHOCAIIMECS K HA4YaJbHOMY U KOHEYHOMY
CTallMOHAPHBIM COCTOSIHUSIM aTOMa.

B 1925 r. B. TeiizenGepr nmoctpoun (opMalbHYIO CXeMy, Iie BMECTO KOOpJIUHAT U
CKOpOCTEH 3IIeKTpoHA (UTYPUPOBAIM a0CTPAKTHBIE alreOpanyecKre BEIMUMHBI - MaTpullbl. CBs3b
Marpull C HaOJII0JaeMbIMM BEJIMYMHAMHU (YPOBHSIMM HHEPIUM M HMHTEHCHBHOCTSIMHM KBaHTOB,
NIEPEXO0/I0B) ONMUCHIBAIACH MPOCTHIMU HEMPOTUBOPEUMBHIMU NpaBuiamu. Pazsutue M. bopaom u I1.
Hopnanom pabotsl IeiizenOepra npuBesno K BOSHUKHOBEHHIO MAaTPUYHOM MEXaHUKU. YpaBHEHUE
[Ipénunrepa NO3BOIMIO MTOKA3aTh MaTEMATUYECKYIO SKBHUBAJIEHTHOCTh BOJIHOBOI (OCHOBAaHHOM Ha
ypaBHeHun [llpénunrepa) m marpuuHoi MmexaHuku. B 1926 1. bopH nanm BEpOSATHOCTHYIO
MHTEPIPETALNIO BOJIH Jie bpoits.

Bonburyto pons B cO3AaHUM KBAaHTOBOW MeXaHMKU chirpanu pabotsl I1. /Iupaka, KoTopsIii
3aJI0’KUJI OCHOBBI KBAaHTOBOM 3JIEKTPOIMHAMUKU M KBAaHTOBOM TEOpUHU TpaBUTAIMM, pa3paboTai
KBAaHTOBYIO CTaTUCTUKY (ctaructuka Pepmu - Jlupaka), pensiTUBUCTCKYIO TEOPHUIO JBHKECHHUS
ANIEKTPOHA, MPeCcKa3all MO3UTPOH U T.1. OkoHUaTenbHOe (OPMUPOBAHUE KBAHTOBOM MEXaHUKHU KaK
MOCTIeIOBATENIbHOW TEOPUU C SCHBIMU (U3MUYECKHMMU OCHOBAMHU M CTPOMHBIM MaTeMaTHYECKUM
amnmaparoM TPOW30IUI0 B pesyabrare padborel leizenOepra (1927), xoTophlii chopMyaupoBat
COOTHOILIEHHE HEONPEIEICHHOCTEN - BaKHEHIIIee COOTHOIICHUE, OTpaxaroiee PU3NIECKH CMbICT
ypaBHEHUN KBAaHTOBOM MEXaHUKH.

JleTabHBII aHaIU3 CHEKTPOB aTOMOB IIPHUBEN K IPEICTABICHHUIO O TOM, YTO 3JIEKTPOHY
KpOMeE 3apsJia U Macchl J0JIKHA OBbITh IPUIMCAHA €I1l€ OHA BHYTPEHHSISI XapaKTEPUCTHUKA - CITMH —
COOCTBEHHO MOMEHT KOJMYECTBA JBM)KEHUS MUKPOYACTHUIIBI, UMEIOUINI KBaHTOBYIO MPUPOAY U HE
CBSI3aHHBIN C IBIDKEHHUEM YaCTHIIBI KaK 1esioro. BaxkHyto ponb ceirpan oTkpbsIThii B. Tlaymu (1925)
NPUHIUI 3aMpeTa, COIIACHO KOTOPOMY B KBAaHTOBOM cHcTeMe JBe (MU Oojiee) TOXKIECTBEHHBIC
YaCTHLBI C TOJYLENbIM CIMHOM HE MOTYT OJHOBPEMEHHO HAXOIUTHCS B OJHOM M TOM K€
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COCTOSTHMH. DTOT MPHUHIIMUI UMeeT PyHAAMEHTAIbHOE 3HAYCHHE B TEOPUH aTOMa, MOJICKYIBI, Spa,
TBEPJIOTO TeJa.

B TeuyeHue KOpPOTKOrOo BpEeMEHH KBAHTOBYI0 MEXAHHMKY C YCIEXOM MPUMEHUIU s
CO3/1aHUS TEOPUH aTOMHBIX CIIEKTPOB, CTPOCHUS MOJEKYN, XUMUYECKOW CBSI3U, MEPUOTUUECKOMN
CUCTEMBI DJIEMEHTOB, METAJUIMYECKOW TMPOBOAMMOCTH U (deppomarHeTu3ma. JlanpHeiimee
NPUHIMIIAATIBLHOE Pa3BUTHE KBAaHTOBOW TEOPUHU CBA3AHO IIaBHBIM O0OPa3oM C PEISITUBHUCTCKON
KBAaHTOBOW MEXaHHUKOM.

B nacrosiee BpeMs 10CTaTOYHO MHOTO M3BECTHO 00 arOMapHOM CTPOCHHMH BEIIECTBA U
ANEMEHMAPHBIX YACTUYAX — METbYAUUUX U3BECMHBIX Yacmuyax ¢uzuvecko mamepuu [7, 16, 23,
24, 28]. TlockonbKy 3J€MEHTAapHBIC YaCTHIBI CIIOCOOHBI K B3aWMHBIM IIPEBPAICHHUSAM, ITO HE
IIO3BOJIIET paccMaTpuBaTh HX, TaK € KaK WU aToM, B KAa4eCTBE MPOCTEHIINX, HEU3MEHHBIX
«KUPIHUYUKOB MHUPO3AAHUS». YUCIIO 3IIEMEHTapHBIX YacTUIl OYeHb BeJIHKO. Becero oTkpbiTOo Oosee
350 srmeMeHTapHBIX YaCTHIl, U3 KOTOPBIX CTAOMJIBHBI JHUIIL (DOTOH, AIEKTPOHHOE W MIOOHHOE
HEUTPHUHO, OJEKTPOH, NPOTOH W UX AaHTUYACTHIBI (Kakaas »JJIeMEHTapHas 4dacTula, 3a
UCKJIIOYEHHUEM a0COIOTHO HEUTpaibHBIX, UMEET CBOIO aHTHYacTully). OcTaibHbIEC 3I€MEHTapHbIE
YaCTHI[bI CAMOIIPOU3BOJIBLHO PACIIAIAIOTCS 3a BPEMs OT 10%¢ (cBOOOIHBIN HEUTPOH) 110 10%2-10% ¢
(pe3oHaHCHI).

DJeMeHTapHble  YacTHUIBl  KJIACCHPHUIMPYIOTCS MO  TumaM  (yHIaMEHTAIbHBIX
B3aMMOJICHCTBUH, B KOTOPBIX OHM YYacCTBYIOT, 1 HA OCHOBE 3aKOHOB COXPAaHEHUS psisia (GU3MIeCKUX
BEJIMUMH CJIEIYIONIUM 00pa3oM:

¢ rpymnma JEeNTOHOB - YacTUIBI CO CHOMHOM 1/2, HE Yy4YacTBYIOUIME B CHJIBHOM
B3aMMOJICUCTBUU M OOJNaNaIoNINe COXPAHSIONICCSs BHYTPEHHEH XapaKTEpPUCTUKOW - JNENTOHHBIM
3apsI0M;

O ampoHBl — D>IEMEHTapHbIE YACTHUIIbl, YYACTBYIOIIME BO BceX (pyHAaMEHTaIbHBIX
B3aMMOJIEUCTBUAX, BKJIIOUas CHJIbHOE; XapaKTEPHBIM JUIsl aJJpOHOB CHJIBHBIM B3aUMOJCHCTBHUSIM
CBOMCTBEHHO MAaKCHMaJbHOE YHCIIO COXPAHSIOMIUXCS BEIMYMH (3aKOHOB COXpaHEHHs). AJPOHBI
Jenarcs Ha 0apuoHbl M Me30HBI. [0 cOBpeMEeHHBIM NpEACTaBIECHUSM, aAPOHBI UMEIOT CIOKHYIO
BHYTPEHHIOIO CTPYKTYPY: OapHOHBI COCTOST U3 TPEX KBAPKOB; ME30HBI - U3 KBapKa U aHTUKBApKa;

O OTHEIBHYIO «TPYIIIY» COCTABISIET (POTOH.

[Ipu CTONTKHOBEHUSX 3JIEMEHTAPHBIX YACTHUI] IPOUCXOAAT BCEBO3MOMXHBIE MPEBPALLEHUS X
JpyT B Ipyra (BKJIOuUas po’kJ€HHE MHOTHX JOIOJHUTENbHBIX YaCTHUI), HE 3allpeliaeMble 3aKOHAMHU
COXPAHEHUH.

Amomom  Hazvlearom yacmv  ewjecmed MUKPOCKONUYECKUX pAa3Mepos U  MAcchl,
Menbyauuyro 4acmuyy XumMuiecko2o d1emMeHma, COXpaHaiowyro e2o c8oucmed. ATOMbI COCTOST U3
AJIEMEHTAPHBIX YaCTHUI] U MMEIOT CIOXKHYI0O BHYTPEHHIOIO CTPYKTYpy. B mieHTpe atoma Haxonurcs
MIOJIOKUTENIBHO 3apsKEHHOE SIIPO, B KOTOPOM COCPENOTOYEHA ITOYTH BCSl Macca aroMa. Bokpyr siipa
JIBUXKYTCS 3JIEKTPOHBI, 00pa3yrolire 3JIeKTPOHHBIE OOOJOYKH, pa3Mepbl KOTOPBIX (10‘8 CM)
OIPEAEIAIOT pa3Mephl aToMa. SApo aroma COCTOUT M3 MPOTOHOB M HEUTPOHOB. UMCIIO JIEKTPOHOB
B aTOM€ paBHO YMCIy IPOTOHOB B siApe (3apsij BCeX AJIEKTPOHOB aToMa paBeH 3apsay sjipa), YUCIIOo
IPOTOHOB PaBHO MOPSAKOBOMY HOMepy 3ieMmeHTa B Ilepuognueckoil Tabiuile 31eMEHTOB. ATOMBI
MOTYT MPHUCOEAUHATh WM OTAaBaTh AJIEKTPOHBI, CTAHOBACH OTPULATEIHHO HWIIM TOJOKUTEIHHO
3apsDKEHHBIMA MOHAMHM. XHMHUYECKHE CBOMCTBA aTOMOB OIPEACNSAIOTCS B OCHOBHOM YHCJIOM
ANIEKTPOHOB BO BHeMIHEH 00oso0uke. COeqUHSASACH XUMUYECKH, aTOMbI 00pa3yOT MOJIEKYIbI.

BHyTpeHHsIsI 3Heprusi aromMa MOXET NPUHHUMATh JIMIIL ONpPEICICHHBIE (JIMCKPETHBIC)
3HAYEHHS, COOTBETCTBYIOIIME YCTOMYMBBIM COCTOSHUSIM aTomMa, M M3MEHSETCS  TOJIbKO
CKayKoOOpa3HO MyTeM KBAaHTOBOTo mepexona. Ilormomias mopruio 3HEpruH, aroM MNEepexXOAuT B
BO30YXJIEHHOE COCTOsiHME (Ha Oosiee BHICOKHI ypOBeHb 3Hepruu). Mcmyckas ¢goToH, aTOM MOXKET
NepeTH M3 BO30YXKICHHOTO COCTOSHHUS B COCTOSHHE C MEHBIIEeH dHeprueil (Ha Oonee HU3KUI
YpOBEHb 3HEPTUu). YPOBEHb, COOTBETCTBYIOIIMA MUHUMAJIbHON SHEPruU aTroMa, Ha3bIBAETCs
OCHOBHBIM, OCTajJbHBIC - BO30YKICHHBIMH. KBaHTOBBIE TEpeXOabl OOYCIOBIMBAIOT ATOMHBIC
CHEKTPHI MOMIOIIEHUS ¥ UCITYCKaHUsl, UHIUBUIYyaIbHbIE JJI1 aTOMOB BCEX XUMUYECKUX JIEMEHTOB.
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HyxnoHbsl (IpOTOHBI U HEUTPOHBI) B SIAPE MPOYHO YACPKHUBAOTCS SICPHBIMU CHIIAMHU.
UroObl ymamuTh HYKJIOH U3 sJ]ipa, Hag0 COBEPIIUTH OOJbIIyI0 paboTy, T.€. COOOMIMUTH SAPY
3HAUUTEIbHYIO HHepruto. Ilo 3akoHY coXpaHEHUs SHEpPrUH, SHEPrusi CBA3M sqpa (dHEprus,
HeoOXouMast ISl TIOJHOTO PAcUIeIUIEHUs Sapa Ha OTAeNIbHbIEe HYKJIOHBI) paBHA HEPIHH, KOTOpas
BBIJICTISIETCS. TIPU 00pa30BaHUU sIApa U3 OTACIBHBIX YACTHUIl. DHEPTUS CBSI3U aTOMHBIX SIICp OYCHBb
BEJIMKA 10 CPaBHEHHUIO C HSHEPTUEil CBA3HM AJIEKTPOHOB C aTOMHBIM SiApoM. OmpenenuTb dHEPrHio
CBA3M Si/Ipa MOXHO, 3Hasi MacCy siipa U Macchl MPOTOHOB U HEUTPOHOB, U3 KOTOPHIX OHO COCTOMT.
CornacHo s¢dekry nedekra maccbl, Macca IOKOS SApa BCErna MEHbIE CyMMbl MacC IOKOS
BXOISIIMX B HEr0 HYKJIOHOB. DHEPrusi CBA3U SACP BBIYUCISIETCA C IIOMOIIBIO HW3BECTHOTO
cooTHoweHmst DitHurTeiina E = m/c?, rae m - cyMmapHas Macca cBOGOIHBIX HYKJIOHOB MIHYC Macca
aapa - 1eeKT Macchl.

Baxnyro unbopmaiuio o cBoiicTBax sifiep JaeT 3HAHUE YIEIbHOW SHEPruu CBS3M sjpa
(oHepruu cBsi3u, NpUXOAsAIIEHcS Ha OOUH HYKJIOH). C yBEJIMYEHHMEM MaccOBOIO YHCIa - 4HClia
HYKJIOHOB B sIIpe — yJleJbHas SHEPTUsl CBSI3M, HAYMHAsl C relivs, CHadaja ci1ado pacTeT, JOCTUraeT
MaKCHUMyMa y ’keje3a (MaccoBoe uucio 56), mocie 4ero IiaBHO cHuxkaeTcsi. Hanbonee ycToitunBe
a1pa, obIajaIre caMoil OONbIION YIeNbHON SHEprueil CBSA3M, — JKelue30 W OJIM3KHEe K Hemy
XAMHYECKHE 3IEMEHTHI [lepnonueckoil CUCTEMBI AIIEMEHTOB.

Hcnonp3oBaHue SAEpHOM SHEPTUM OCHOBAHO HA OCYIIECTBICHUU UEMHBIX pPEaKIIHid
JIeTICHUST TSDKEJIBIX SIZIEp W pEeakIuil TepMOSIIEPHOTO CHHTE3a - CIUSHUA JIeTKUX simep. U te, u
JIpyTrue peakiuy COMpPOBOXKAAIOTCS BBIACIECHUEM SHEPIUu. B TsKenbIxX siapax HapsAay ¢ OONBIIMMHU
CUJIaMU DJIEKTPUYECKOTO OTTAJKUBAHMS, CTPEMAIIMMHUCS pPa3opBaTh SAPO HA YACTH, JACUCTBYIOT
3HAYUTEJIbHBIC SJEPHBIC CHIIBI, KOTOpbIE YIACPXKUBAIOT sAApO OT pacnaaa. [lom BiausHuEM
MOTJIOIIEHHOTO HEHUTpOHA sIIPO BO30YKIAaeTcs W HadynHaeT naedopMHpoBaThCs, mpuodpeTas
BRITSIHYTYI0 (hopMy. Korma cuibl oTTalKiBaHUsS BHYTPH sIpa HAYMHAIOT MpeolianaTh HaJ cUIIaMu
MPUTSHKEHUS, PO pa3pbiBaeTcs Ha JBe yacTh. [loj AeicTBHEM CHIT KYJOHOBCKOTO OTTAJIKMBAHUS
OCKOJIKH si/Ipa pa3leTaroTcsl CO CKOPOCThIO, paBHOM 1/30 cKOpocTH CBETa, UCIyCKAeTCA M3JIy4YeHHE
BBICOKOM YaCTOTBHI.

He Bce smpa cnocobubl k aenenuto. HambGonee nerko genutcss msoton ypana 235U,
cocrapisiromuii Bcero 1/140 ot Gonee pacmnpoctpanenHoro msotona 238U. Ilpu kaxkaoMm akrte
JeNIeHUs siAjpa UCIyCKaloTcs 2-3 HeUTpPOHA, KOTOphIE B CBOIO OYEpPEb MOTYT BBI3BIBAThH JIEJICHHE
JIpYruX sifep - HadyMHAETCs sjepHas 1emHas peakuus. OHa COMPOBOXKIAETCS BbIICICHUEM
OTPOMHOTO KOJHMYECTBA HHEpruu. Tak, Mpu MOTHOM JENEeHUU sNiep, HaXoAsmuxcs B 1 r ypaHa,
BBIJICTISICTCS DHEPTHs, DKBHUBAJICHTHAS IOJIy9aeMOU IMpU cropaHuw 3 T ymis wm 2,5 T HedTH.
Vopasnsemass peakius JIelIeHHs sIep pealu3yeTcsl B SJIEpPHBIX peakTopax, Heympapisemas - B
aroMHOU OomOe. BbiieneHue sHEpruu MpH CIUSHUU SJEp JICTKUX aTOMOB JCUTEPHSs, TPUTHS HITU
TUTHSL ¢ 00pa30BaHUEM TeNHs TIPOUCXOAUT B XOJE TEPMOSICPHBIX PEaKIUil, MPOTEKAOIINX JIHIIb
IIPH OYEHBb BBICOKHMX TeMIepaTypax. Peaklnuu sepHOTO CHHTE3a SIBJISSFOTCS HCTOYHUKOM 3BE3THOM
DHEPruu. OTH K€ pEaKlMu MPOTEKAIOT TpPU B3pbIBE BOMOPOAHON OoMObI. OcyliecTBieHHE
YIOPABISIEMOTO TEPMOSIICPHOTO CHHTE3a Ha 3eMJie CYJIUT YeJIOBEYECTBY HOBBIH, MPAKTUYECKH
HEUCUEPIIaeMblii HWCTOYHUK DJHEPTUU. B STOM OTHOIIEHWH HamOojee MEePCIeKTUBHA PEaKIus
CIHSTHHSI SIJIEp aToMa JICUTEpHs U TPUTHS.

Bonpoc 5. Konuenunu Bo3HMKHOBeHHMA W pasBuTus BeesieHHo

Jis moHMMaHUs (PU3NYECKOH KApTUHBI MHpa OOJBINOE 3HAYCHUE HWMEIOT BBIBOJIBI
Kocmono2uu - yuenus o Bcenennoii xax eounom yenom u ee sgonoyuu. Hapsany ¢ moctpoeHueM
TEOpHH OOIIeH HBONIONMU BceleHHOW Ba)KHO MOJTYYUTh MPEICTABICHUS O Pa3BUTHHU TaJaKTHK,
3Be31 M IUTaHeT. Bompocwl npoucxooicoenus u seonmoyuu HebecHvblX mel UyYarmcs 0coObiM
Pas0enom HayKu - KOCMO2OHUEL.

Jyis  perneHusT KOCMOJOTHYECKMX M KOCMOTOHHYECKHX MPOOJEeM HCHONIB3YIOT JBa
OCHOBHBIX IOJIX0/1a:

1)HabmrogaTeNnbHBI U: CPAaBHHUBASI XapAKTEPUCTUKH HEOCCHBIX TEJI, HAXOMSIINXCS B Pa3HBIX
CTaJUSIX Pa3BUTHUS, MOKHO YCTAaHOBHUTb, B KaKOW IMOCJIENOBATEIBHOCTU ATH CTAIUU CMEHSUIH JPYT

Apyra,
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2) TEOPETUYECKHWil: MCXONUs M3 OOUIMX 3aKOHOB (DM3UKU, MOXKHO OIPEICIHTh, KaKHUe
UMEHHO YCJIOBUS JOJDKHBI ObUIM CYLIECTBOBaTh B IPOLUIOM, YTOObI HEOECHOE TeNo MpHOOpeno
MMEHHO T€ XapaKTEPUCTUKH, KOTOPBIMU OHO OOJIafiaeT ceifyac, Kakoi MyTh pa3BUTHsI OHO MTPOLIO.

[lepBblif MOAXON NPUMEHSAIOT K TakuM OOBEKTaM, KaK 3B€3[Ibl, 3BE3/IHbIC CKOIUICHMS,
ra3oBbleé TYMaHHOCTH, TaJIaKTUKH, IUIAHETHBIE CHUCTEMBbl (cefiYac M3BECTHA JMIIb OJHA Takas
cucrema - Conneunas). [Ipm wm3yueHun sBosouuu BceneHHOM B 1LeIOM BO3MOXKEH TOJBKO
TEOPETUYECKUI ITOAXO/,.

Baknenmmii mocTysar KOCMOJIOTUU COCTOUT B TOM, YTO 3aKOHBI IIPUPOJBI, YCTAHOBIICHHBIE
HAa OCHOBE M3YYCHHS BEChbMa OTpaHMYCHHON 4YacTu BceneHHOW (OOBIYHO OMBITOB Ha TUIAHETE
3eMJIs1), MOT'YT OBbITh SKCTPAOJIMPOBaHbl Ha ropas3io 0oJbIIne 00JacTH, B KOHEYHOM CYETE - Ha BCIO
Bcenennyro. KocMmonornueckue Teopun pa3inyaloTcsl B 3aBUCUMOCTH OT TOTO, Kakue (pU3N4ecKue
IOPUHLUIBI U 3aKOHBI 3aKJIQIbIBAIOTCA B MX OCHOBY. IlocTpoeHHble Ha ux 0a3e MOIENU JOJIKHbI
JIOITyCKaTh TIPOBEPKY JUIid HaOiromaemMoil obnmactu BceneHHO, a BBIBOABI TEOPHH JOJDKHBI
HOATBEP)KIAThCSl HAOMIONEHUSIMU (BO BCSKOM Cilydae HE HpoTHBOpednuTh uUM). Celyac 3TOMY
TpeOOBAaHUIO HAWIYYIIUM OOpa3oM YIOBIETBOPSIOT pa3paboTaHHBIE Ha OCHOBE OONICH Teopuu
OTHOCUTEJIBHOCTH OJHOPOIHBIE M30TPOIIHBIE MOJEIN HECTAllMOHAPHOU «ropsAueil» Bcenennoit [1,
3, 10, 19, 20, 27].

BO3HMKHOBEHHE COBPEMEHHOM KOCMOJIOTMHM CBSI3aHO C CO3JaHUEM PEISITUBUCTCKON
Teopun TaroteHus (A. DiHwTeiH, 1916) n 3apoxaeHnemM BHeranakTuueckoi actpoHomuu (1920-e
rr.). Ha mepBoM »sTame pa3BUTHA PENATUBUCTCKOW KOCMOJIOTMM IJIABHOE BHHUMAaHHE YAEISIOCH
reomeTpun BceneHHoH, T.e. pacCMOTPEHHIO KPUBU3HBI YETBIPEXMEPHOI'O ITPOCTPAHCTBA-BPEMEHU U
BO3MOXKHOM 3aMKHYTOCTH Beenennoil. Hauano Broporo stamna orMeyeHo paboTaMH 0T€4€CTBEHHOIO
yueHoro A.A. ®puamana (1922-1924), xotopbiii mnoxazan, uro BceneHHas, 3amnoJIHEHHAs
TATOTEIOLIMM BELIECTBOM, HE MOXET OBITh CTAalMOHAPHOM — OHa JOJDKHA PaCIIUpPATHCS WIH
ckumarbes. OHAKO 3TU MPUHIMIHNAIBHO HOBBIE PE3YJbTaThl MOJYUMIM MPU3HAHUE JIMILIb IOCIe
OTKpBITUSL KpacHoro cmemeHus (3ddexra «pasderanus» ramaktuk) . Xabbnom (1929). B
pe3yabTate Ha NEpBBIA IUIaH BBICTYNMJIM NpoOiaemMbl MexaHuKH BceeneHHoll u ee Bo3pacra
(MTeNnbHOCTH paciuupenus). Tpetuit stan cBsi3an ¢ MojensiMu «ropsiueit» Beenennoit (I ['amos,
1940-¢ rT.), KOT/Ta BHUIMaHUE B OCHOBHOM OBLIIO COCPEIOTOYECHO Ha (u3nke BeenmeHHoH - COCTOSHUM
BelllecTBAa U (pu3MuecKux mpoleccax, MIYIMX Ha pa3HbIX CTAAMAX pacuiMpeHus BceneHHOH,
BKJItOYasi Haubosee paHHue craguu. Hapsay ¢ 3akOHOM TATOTEHHS B KOCMOJIOTMH IPHOOpPETaIOT
00JbIII0E 3HAUEHHE 3aKOHBI TEPMOAWHAMUKH, TAHHBIE SIEPHON (QU3MKU M (PU3UKHU 3JIEMEHTapHBIX
yacTull. Ha 3Toif 0CHOBE BO3HUKAET PEISATUBUCTCKAS acCTpOPHU3HKa.

Teopun ogHOpOAHOM M30TpONHON BeeneHHol nmoapa3yMeBaroT, BO-IIEPBBIX, YpaBHEHHE A.
DifHIITeHa 001el TEOPUU OTHOCUTEIBHOCTH, OTKY/IA CIEAYIOT KPUBHU3HA MPOCTPAHCTBA-BPEMEHH
U CBSI3b KPUBU3HBI C TNIOTHOCTBIO MACChl (3HEPTUN); BO-BTOPBIX, MPEICTaBIECHUS 00 OJHOPOAHOCTH
¥ M30TPOMHOCTH BceneHHOH, T.€. CUMTaeTcs, YTO B HEW HET KaKUX-THOO BBIJEICHHBIX TOUEK M
HalpaBJICHUM, a BCE TOUYKM W HANpABICHHUsS PaBHOIPABHBI, 3TO YTBEPXKIECHUE YacTO Ha3bIBAIOT
KOCMOJIOTHYECKHUM TOCTYJIaTOM.

Ecin  [OMONHUTENBHO MPEANONIOKUTh, 4YTO BO BCENEHHONM OTCYTCTBYIOT —CHIIBI,
BO3pAcTaIOIIKE C PACCTOSIHUEM U MTPOTUBOJEHCTBYIOLINE TATOTEHUIO BEIECTBA, a MJIOTHOCTh MacChl
co3Jaercs IIaBHBIM 00pa3oM BEIIECTBOM, TO KOCMOJIOTHYECKUE YpaBHEHHs PUOOPETAIOT MPOCTOM
BU/JI 1 BOBMOXKHBI TOJIBKO JIBE€ MOJEIIH:

O omkpvimas mooenb, B KOTOPOH KPHBH3HA TPEXMEPHOTO MPOCTPAHCTBA OTpHULIATEIbHA
uin (B Tpenesie) paBHa HYIMO, a BceneHHas O€CKOHEYHA; B TaKOM MOJCIH PACCTOSHUS MEXKTY
CKOIIJIEHUSIMU TaJJaKTUK HEOIPAaHUYEHHO BO3PACTAIOT CO BPEMEHEM;

O 3amxnymas modenb, B KOTOPOW KPHUBHM3HA NPOCTPAHCTBA IOJIOXKHUTENbHA, BceneHHas
KOHEYHA, HO CTOJb e Oe3rpaHnvHa, KaK U B OTKPBITOW MOJENH; B TAKOH MOJENN pacIIUpeHue co
BPEMEHEM CMEHSETCS CKATUEM.

B xone »Bomonyu BeelleHHON KpUBU3HA TPEXMEPHOI'O NMPOCTPAHCTBA YMEHBIIACTCS IPU
pacIIMpeHNH, YBEIMYNBAETCS MIPU CXKATUHU, HO 3HAK KPUBU3HBI HE MEHAETCH, T.€. OTKPBITasi MOJEIb
OCTaeTcsl OTKPBITOH, a 3aMKHYTas - 3aMKHYTOW. HadanpHbIe cTaauu SBOOLUN 110 00EUM MOJAETSM
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COBG?MGHHO OJMHAKOBBI M XapaKTEPU3YIOTCSl CHUHIYISPHOCTBIO C OIPOMHON (HE MEHbILE 10%
r/cM”) IUIOTHOCTBHIO MAacChl M KPHUBHU3HOM MPOCTPAHCTBA U B3PBIBHBIM, 3aMEUISIOIIUMCSA CO
BPEMEHEM pPACUIMPEHUEM. YKa3aHHBIE BBIIIE MCXOAHBIE IOJOXKEHUS PEISITUBUCTCKON KOCMOJIOTUU
JIOCTaTOYHBI JUIsSl CYyXKJIEHUN 00 oOuiemM XxapakTepe 3BOJIOLUMU BceneHHOW, HO OHU OCTaBISIOT
OTKPBITBIM BOIIPOC O €€ HayaJbHOM COCTOSHUU. XapaKTEPUCTUKU HAYaJIbHOIO COCTOSIHUS - TPEThE
HE3aBUCHUMOE MOJIOXKEHHUE PEIISITUBUCTCKON KOCMOJIOTHH.

C 1960-1970-x rr. oOwmenpuHsATa MOAETH «ropsiueii» BceneHHOW, B COOTBETCTBHH C
KOTOpPOW TMPEANOJaraeTcsi BbICOKAas HadalbHas Temmeparypa. B ycloBUAX O4YeHb BBICOKOM
temneparypslt (T >10" K) B6mmsu CUHTYJISIPHOCTH HE MODJIM CYILECTBOBaTb HE TOJIBKO MOJIEKYIIbI
WIM aroMbl, HO U aTOMHbIEC s/ipa, a ObLga JMIIb PAaBHOBECHAs CMECh JJIEMEHTAPHBIX YaCTHI]
(Bximrovas (OTOHBI M HEUTPHHO). DPHU3MKA 3TEMEHTAPHBIX YACTHIl MO3BOJSIET PACCUUTATh COCTAB
TakoM CMECH IpU pa3HbIX TEMIEPAaTypax, COOTBETCTBYIOLIMX 3TalaM 3BOJIIOLUH, & YPAaBHEHUS
KOCMOJIOTMM — HAWTH 3aKOH PaCIIMPEHHsI OJHOPOIHOM U U30TPONHON BceeleHHON 1 u3MeHeHune ee
dbusznyeckux mapamMeTpoB B Ipolecce pacmupeHus. [lockonbKy —paciiupeHue BHaudaje
IIPOUCXOJMIIO C OOJBIION CKOPOCTHIO, TO BBICOKHUE IUIOTHOCTh M TEMIIEPATYPbl MOIIIU OBITh TOJBKO
OUYEHb KOPOTKOE BpeMsl. YK€ M0 OKOHYaHUM HadallbHOTro oTpe3ka Bpemenu 0,01 ¢ mioTHOCTh ynana
or Geckonedroro (popmansho) suasenus 1o 10™° r/em®. Bo Beenenmoii B mMoment t =~ 0,01 ¢
COCYIIeCTBOBaNU (OTOHBI, DJICKTPOHBI, MO3UTPOHBI, HEUTPUHO M AHTUHEHTPUHO, a TaKXke
HeOobIlas 101l HyKJIOHOB (IIPOTOHOB U HEUTPOHOB). B pesynbrare mocienyromux npespamieHui
K MOMEHTY BpEMEHHM 3 MHH M3 HYKJIOHOB 00pa3oBajiach cMech Jerkux saep (2/3 Bomopoxa u 1/3
renus 1o macce). Bece ocranbHble XMMHUECKHE JI€MEHThI CUHTE3UPOBAINCh HAMHOTO IMO3HEE U3
3TOr0 JO3BE3/IHOTO BEIECTBA B pe3ylbTare SACPHBIX peakuuid B Heapax 3Be3l. B MomeHT
00pa3oBaHMsI HEUTpPAJbHBIX aTOMOB Telus W Bojmopoda (mpu t = 10°1er) BemectBo crano
NOPO3paYHbIM JUIsL OCTaBIIUXCA (DOTOHOB, M B HACTOsSIIEE BpeMs OHM HAOIMIOJAIOTCS B BHJE
PENUKTOBOTO (OCTaTOYHOT0) U3IyYEHHsI, CBOMCTBA KOTOPOTO MOYHO IPEICKa3aTh Ha OCHOBE TEOPUU
«ropsiueit» Bceenennoit. Brawane pacmmpenue BceeneHHOM MpoMCXOMMIO OYEeHb OBICTPO, HO
IIPOLIECCHI MTPEBPALLEHUI 371€MEHTApHBIX YaCTHUI] MPOTEKAI HAMHOIO ObICTpee, B pe3yabTaTe uero
YCTaHOBWJIOCH TEPMOJMHAMMYECKOE pPaBHOBECHE. OJTO UPE3BBIYAMHO BaKHOE OOCTOSATENIBCTBO,
MIOCKOJIBKY TaKO€ COCTOSHUE IIOJHOCTBbIO ONMCHIBAETCS MAaKPOCKONMMYECKUMH MapaMeTpamu
(onpenensieMbIMM CKOPOCTBIO PACUIMPEHHs]) M COBEPLUICHHO HE 3aBUCUT OT MpEalIeCTBYIOLICH
uctopun. HezHanue Toro, 4To NpoMCXOANUIIO MPU MIOTHOCTSIX, HAMHOTO MPEBOCXOSIINX SIIEPHYIO,
HE MellaeT Jenarh Ooyiee WM MEHee JIOCTOBEPHBbIE CYKICHHS O MOCIEIYIOIIUX COCTOSHHSIX,
ONMCHIBAEMBIX 3aKOHAMHU COBPEMEHHOM (QU3MKM MuUKpoMupa. OOmue 3akoHbl (PU3MKU HAJEKHO
IIPOBEPEHBI IIPH SIIEPHOMN IIIIOTHOCTH 10* r/em® (aTy ioTHOCTH MMena Beenennas cycTs 10% c or
Hauana pacmupenus). CrenoBarenbHO, (pU3MUECKUE CBOWCTBA 3BOJIOIMOHMpPYIONIEH BcenenHoi
BIIOJIHE TIOJIAI0TCS U3YYEHHUIO €O BpeMeHU 10 CeK OT COCTOSIHUS CUHTYIIIPHOCTH.

BbIBOIIBI pENSTUBUCTCKON KOCMOJIOTUW TNPUHIMIHUAIBHBI Ul TOHMMaHUS (PU3NUYECKON
KapTuHbl Mupa. ClienoBarelbHO, CTENEHb HMX JOCTOBEPHOCTH MpPEACTaBiIseT OOIIEHAyYHBIH U
MHUPOBO33peHYeCKUi uHTepec. CuMTaOT, 4YTO HauOOJbIIee 3HAUEHUE HMEIOT BBIBOJBI O
HECTAllMOHAPHOCTH (paciupeHnn) BeeneHHol, 0 BBICOKMX 3HAUEHHSIX IJIOTHOCTH M TeMIIepaTyphl
B HayaJsie pacimiupeHus («ropsiaas» BceenenHasi) 1 00 MCKPUBIEHHOCTH MPOCTPAHCTBA-BPEMEHH, a
TAaKK€ O 3HAKe KPUBM3HBI TPEXMEPHOIO NPOCTPAHCTBA OKPYKAIOLIET0 MHpa U CTENEHU
OJTHOPOIHOCTH U u30Tponuu BcenenHoil. BeiBog 0 HecTanmoHapHOCTH BceenmeHHOM MOATBEPKICH
0OHapyXeHHBIM B CIIEKTPax TaJaKTUK KPACHBIM CMEIICHHEM, a KOHIICTIIIUS «ropsideii» BeeneHHol -
OTKPBITHIM B 1965 I. pelIMKTOBBIM U3ITy4YE€HHUEM, KOTOPOE 0Ka3aJlI0Ch B BHICOKOM Mepe (C TOUHOCThIO
JI0 JI0JIell TPOLIEHTAa) M30TPONHBIM, a CIEKTP €ro paBHOBECHbIM. Kak Mbl y)Xe rOBOpUIM, €ro
Temneparypa coctaniuser okoso 3 K. O1o nokasbiBaet, uro Beenennas Ha npotsxkeHun 6omiee 99%
BPEMEHM CBOETO CYIIECTBOBAaHUS N30TPOIHA.

B Hacrosmiee BpemMss HE YCTAHOBJIEHO, Kakas MOJEIb KPUBH3HBI TPEXMEPHOIO
IPOCTPAHCTBAa HauboJee aJeKBaTHO OTPa)XaeT NeHCTBUTENBHOCTh. KpUBU3HY MOXKHO OIpPENCTUTD
10 U3BECTHOM CpeaHEel MIOTHOCTH MAacChl BO BCeleHHOW MM MO TOYHOM 3aBUCHMOCTH KPacHOTO
CMEUIEHUsI OT pPacCTOAHUS (OTKJIOHEHUIO OT JMHEHHON 3aBUCHUMOCTH). ACTPOHOMHUYECKUE
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HAOMIONEHUST JAlOT 3HAYCHUS YCPEIHEHHOW TIJIOTHOCTH BEUIECTBA, BXOMSIIETO B BHUIAMMBIE
ramaktuke, okono 3-10°! r/em®. Topaszo TpynHee onpeenuTh IOTHOCTb CKPBITOro (HEBHIMMOTO)
BEIIECTBA, a TeM OoJiee IJIOTHOCTh, CO3/AaBAaEMyI0 HEHTPUHO (eciaM Macca HEHTPUHO HE paBHA
HYIIO), IOATOMY HEOIpe/IeJICeHHOCTh CyMMAapHO IMIIOTHOCTH BellecTBa BeeneHHoON BechbMa BENHKa,
OHa MOXXET OBITh Ha JIBa MOpsAAKa OOJbIE YCPEAHEHHOW IUIOTHOCTH 3BE3AHOTO BemecTBa. Ha
OCHOBE MMEIOIIMXCS JAHHBIX HEJb3s CHAENaTh BBIOOP MeEXAY OTKPBITON (pacumpsromencs
0e3rpaHUYHO) M 3aMKHYTOH (paciivpeHue B JaJIEKOM OyaymIeM CMEHUTCS CHKaTHEM) MOJCTISMHU.
OTa HeolpeneIeHHOCTh He CKa3bIBAaeTCsl Ha OOIIEM XapaKTepe pacllMpeHHs B MPOILUIOM U ceifuac,
HO BIMSET Ha OIpeneNeHre Bo3pacta BcenenHol (AnuTenbHOCTh pacmupenus). Ecmu  Obi
pacliupeHre MPOUCXOIUIO C TOCTOSHHOM CKOPOCThIO, TO BpeMs, HCTEKIIee OT MOMEHTa
M3HAYaJIbHOTO B3phIBa, COCTABIsIO Obl OKoJi0 13 muipa net. Ho mpeanonaraercs, 4To pacuimpeHue
UJET C 3aMeAJICHUEM, TO3TOMY BpeMs, UCTEKIIee ¢ MOMEHTa Hadalla paclIupeHus, MeHbie — 8,7
miipA JieT. Jljig 3aMKHYTBIX Mojzeniedl 3To BpeMmsi Oyner emie MeHblie. C Opyroil CTOpOHBI, €Ciu
CYLIECTBYIOT KOCMOJOTHYECKHE CHUJIbI, COOTBETCTBYIOIIME CHUJIaM OTTAJIKHUBaHUS, TO OKa3bIBAETCS
BO3MOYKHOM, Hanipumep, anurenbHas (10 muipa et nnm Oosee) 3aepikKa paclIMpEeHus B IPOILIOM;
Torna Bo3pacT BeceneHHON MOXKET COCTaBISTh JECATKH MUJUIUAP/IOB JIET.

Pa3BuTHe KOCMOJOrMM MOCTAaBUJIO psAZl HOBBIX INpoOieM. Tak, JIsi U3y4eHHUs] COCTOSHUS
BEIIECTBA C IJIOTHOCTHIO HAMHOTO MOPSAKOB BhIIIIE SEPHOM TUIOTHOCTU HY>KHA COBEPIIICHHO HOBAst
¢usnyeckass TEOpHs; MNPEANONaraeTcsi, YTo 3TO JOJDKEH OBbITh HEKUH CHHTE3 CYIIECTBYIOLICH
TEOPUU TATOTEHUS M KBAHTOBOM Teopuu. [lomxombl K H3Y4EHHIO CHUHTYISPHOCTU TOKa JIMIIb
HameqaroTcs. Kpome Toro, BO3HHK BOIIPOC O €IMHCTBEHHOCTH BceeneHHol. B paMkax cOBpeMeHHOU
KOCMOJIOTHH CUHMTaeTcs, 4To MeTaranakTuka ennuHCTBeHHa. Ho mpoGiieMbl mpocTpaHCTBa-BpEMEHU
pa3paboTaHbl €l1e HEJOCTAaTOYHO JUIsl TOrO, YTOOBl COCTaBUThH IPEICTABICHUE O BO3MOXHOCTSX,
KOTOpBIE MOTYT OBITh peaii30BaHbl B IpHpoje. B Teopunm kocmosiorum He pemieHa U mpolrnema
3apsA0BOM acuMMeTpuu Bo BceeneHHoli. B HamieM KOCMHUYECKOM OKpYKE€HUU (BO BCSIKOM cllydae B
npenenax ColHeYHON cUCTeMbl U ['anakTHKu, HO, BEPOSITHO, U B TIpefenax Bcell BeeneHHoit) umeet
MECTO KOJIMYECTBEHHOE MpeobiiaaHue BEeUIecTBa HaJl aHTUBEIIeCTBOM. [IpuuMHbBI 3TOr0 KporoTcs,
MO-BUJIMMOMY, B CAMbIX PaHHHUX CTaJUSIX pPa3BUTHs BceneHHoil.

B Hacrosiee BpeMsl YCTaHOBIIEHO, YTO 3BE37bl U 3BE3/HbIE CKOIUIEHUS] MMEIOT pa3HbIM
Bo3pacT — oT 10 jer (mapoBble 3Be3AHBIE CKOMUIEHUs) M0 10 JeT ans caMbIX MOJOIBIX
(paccestHHBIE 3BE3[IHbIE CKOIUIEHMSI M 3BE3AHbIE accouuanuu). B 3ToN KapTuHE emie MHOro
HEACHOTO, MHOTO€ MOUIe)KUT YTOYHEHHIO, OJHAKO B IJIABHBIX YepTax OHa IHPEJCTaBIsAETCA
JIOCTaToYHO oOocHOoBaHHOM [1,9, 10, 19, 29]. B 061iem Bue 3BOMIONHUS 3BE3/1 MPOXOIUT HECKOIBKO
CTaJIuM:

{0 BO3HUMKHOBEHHE 3BE3/[bl B pe3yjJbTaTe KOHJEHCALMM MEX3BE3IHBIX MbUIM M rasa,
60raToro Bo10poJioM;

O cTaaus TEPMOSAEPHBIX peaklMil MpeBpalleHHs BOIOpOJa B TelUi B IIEHTPE 3BE3[IbI
(Haubonee NIUTENbHAsN);

¢ mpW HcYeplaHUU B LIEHTPE BOAOPOAA SAPO CHKUMAETCS M HarpeBaercs, a 000i0YKa
CUJIBHO PACIIMPSETCS; JaKe MPU YBEJIMYEHUHM CBETUMOCTH TEMIIEpaTypa MOBEPXHOCTH MaJaeT -
3B€3/1a CTAHOBUTCS KPACHBIM TUTAHTOM;

0 TepMosepHOE 3aropaHue Teiaus U Ooyee TSDKENbIX HIEMEHTOB B SJIpe 3BE3JBl,
COTMPSDKEHHOE B psiie CIydaeB cO COpPOCOM BOIOPOAHOW O0O0OJIOYKM W OOpa30BaHHWEM Tak
Ha3bIBAEMOU IJIAHETAPHOU TYMaHHOCTH;

Q ocThIBaHHE OCTAaTKa 3BE3/bl, IEPEXO]] B CTA/IUIO OEJIOT0 KapiHKa.

B 3aBucuMocTu OT Ha4aIbHOM Macchl, BO3MOXKHO, U OT MOMEHTA BpAIIEHUS 3B€3/Ibl MOT'YT
3aBEPIIUTH CBOIO ABOJIIOIMIO B3PHIBOM CBEPXHOBOH (C OCTAaTKOM B BHJIC€ HEHTPOHHOW 3BE3/bI JTUOO
0e3 ocrarka). CormacHo o0OIIel TEOpUU OTHOCUTEIHHOCTH, HaWOOJee MACCHUBHBIC 3BE3IIBI,
COXPaHHUBIIKE CBOIO Maccy BIUIOTh JO HCYEPHaHHUsl TEPMOSIEPHOIO TOPIOYEro, JOJKHBI
KOJIJIATICUPOBATH B COCTOSIHUE YEPHOU BIPHI.

BaxHoil XapaKTepHCTHKON SBISIETCS BpallEHHUE 3BE3/Ibl BOKPYT CBOEH OCH. 3BE3IbI C
BBICOKOW TEMITEpaTypoil BpaIIalOTCs O4eHb OBICTPO - SKBAaTOpUATbHASI CKOPOCTH BPAIICHUS Y HUX,
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Kak npaBuio, npesbimaer 100 km/c. CKOpoCTh BpaleHHUsl 3Be3/bl MAJaeT C yMEHBIIEHUEM ee
temneparypsl. Hanpumep, y ConHila CKOpOCTh BpallleHHsl TOYEK IKBATOPa COCTABISAET BCErO OKOJIO
2 km/c.

Cuuraercs, 4YTO NEpBUYHAS TYMaHHOCTb, M3 KOTOpPOM oOpa3yercs 3Be3la, HMEET
HayaJbHBIA MOMEHT KOJMYeCTBa JBIKEHHSA. Ecinm OBl 3TOT MOMEHT KOJMYECTBA IBHKEHUS
COXpaHsUICS, TO 3BE3/bl HE OOPa30BBIBAIUCH, TaK KaK TyMaHHOCTb, CXHMAasCh, YBEIMUYHBaja ObI
CKOpPOCTh BpallleHMsI U pa3opBajach 3aA0iro 10 3Toro. O4eBHJIHO, YTO MOMEHT KOJIMYECTBa
JBIDKEHUS] KAaKMM-TO 00pa3oM yaajsieTcs U3 TyMaHHOCTU. [losmararoT, 4To 3TO NPOUCXOAMUT
cienytommM oopazom. KoHaeHcupyromascs TYMaHHOCTh CBSI3aHA C OKPY)KAIoILed MeHee IUIOTHOH
cpefoil MarHuTHbBIM mojeM. IlockonbKy Mek3Be3lHash MaTepHsl «IPUKIEEeHa» K MarHUTHBIM
CWJIOBBIM JIMHUSIM, TO BpAlllEHUE KOHICHCHUPYIOIIEHCS TYMAaHHOCTHU IEPENAETCsl OKpY’Karollen
CpeAe M TYMaHHOCTb TepseT MOMEHT KOJIMYECTBAa JABMKEHMsS 1O TeX IOp, KOrAa IUIOTHOCTb
IIPOTO3BE3/bl CTAHOBUTCS JOCTATOYHO BBICOKOM. OKOHYATENIbHO CKOHAEHCHPOBABILASACA 3BE3/a
JIOJDKHA UMETh 3KBATOPHAJIBHYIO CKOPOCTh HECKOJBKO COT KMJIOMETPOB B CEKYH]ly HE3aBUCUMO OT
macchl. [l ropsunx 3Be3l HAOMIOACHUS JAr0T HMEHHO TaKyl CKOPOCTh BpAlICHHS. Y XOJOIHBIX
3B€3]l CKOPOCTb BpallleHus ropas3o Mensble. Tak, B ConHeuHolt cucreme 98% MOMeHTa KOJIM4ecTBa
JBIDKEHUS TPUHAICKUT TUIAaHeTaM U Toibko 2% - Comuily. MemyieHHOe BpallleHHe XOJIOAHBIX
3B€3]l MOXKET OBITh OOBSCHEHO HAJIMYMEM Y HUX IUIAHETHBIX CHUCTEM, aHAIOIM4YHbIX COJIHEUHOH.
Ecnu 3T0 Tak, TO 4MCII0 MIAHETHBIX CUCTEM B ['ajlakTHKE JOCTAaTOYHO BEIHKO.

CooTHolIeHHe 0011ero KOJIM4ecTBa 3BE3AHOT0 U MEX3BE3/IHOTO BEIIECTBA B IaJJaKTHKAX CO
BPEMCHEM YOBIBACT, TIOCKOJIBKY M3 MEX3Be3qHOU muddy3HON (pacCessHHON) MaTepun 00pa3yroTCs
3BE3/lbl, KOTOpbIE B KOHIIE CBOETO HBOJIOLMOHHOIO IYTH BO3BPALIAlOT B MEX3BE3AHOE
IIPOCTPAHCTBO TOJIBKO YaCTh BELIECTBA; HEKOTOpPAas €ro 4acThb OCTAeTCsl B O€NbIX Kapiukax U B
HEUTPOHHBIX 3Be3nax. llepepabaTbiBasich B 3BE3JHBIX HEJIPax, BEIIECTBO TAJTAKTUK MOCTENEHHO
M3MEHSAET XMMHUYECKUH COCTaB, 00oramasch reJiieM U TSOKeIbIMU yieMeHTaMu. Cuuraercs, 4To
rajJJakTUKU 00pa30BaIUCh U3 ra30BbIX 00JaKOB, KOTOPHIE COCTOSUIM IIaBHBIM 00pa3oM M3 BOJOPO/A.
Bo3moxxHo, 3TH 00naka copep:kajid TOJBKO BOAOPOJ, a TeIU U TSKENble 3JIEMEHThl MOSBUINCH B
pe3ynbTaTe TepMOSIEPHBIX peakiuil BHyTpH 3Be3a. OHAKO caMble TsDKenble sapa (ypaH U TOpHiA)
HE MOIIIM 00pa3zoBarhbcsl B 3TOM Ipouecce. [Ipenmnonaraercs, 4To OHU BO3HUKAIOT MPHU BCIBIIIKAX
CBEPXHOBBIX 3BE3]] B pe3yJbTaTe ObICTPOTo UX CXKaTHUs (KoJUlarca) M MOCIEAYIOIIEro B3phIBa.

CronkHOBEHHUS! 00JJaKOB MEXK3BE3/IHOTO ra3a MPUBOJAT K MOCTENEHHOMY YMEHBILIEHUIO UX
CKOPOCTH, KHHETHYECKasi YHEPIUs IEPEXOIUT B TEIUIOBYIO U MEHSIOTCA (hopma M pa3Mephl ra30BOro
oOnaka. CormacHO pacueTam, B cilydae ObICTpOro BpalleHHs Takoe 001aKo JOKHO NPUHATE hopMy
CIUTIOLIIEHHOI0 JIMCKA, Kak, Hampumep, ¢opma Hamel [amaktuku. Ecnu ke oOmako Bpamiaercs
MeJIEHHO, (POpPMUPYETCs HE CIIMpalIbHAs FAJIaKTHKA, a SJUINIITHYECKasl.

HauGonpiiee pasButHe mnonyymsia KocMoronus CoJgHEYHOH cucTeMbl (IUIaHeTHAas
kocmoronus) [1, 29]. Eme P. [exaprt (1644) Bbickazan npeamnoioxenue, 4yro ColHeyHas cucreMa
oOpa3oBanack U3 o01aka rasa 1 nbuld. AHaJIOTHYHYIO Tunore3y no3anee paspusainu JK.JI. bropdon
(1749) u U. Kant (1755). Ouu mnonarany, 4yTto B LEHTpe obOnaka Bo3HMKIO ConHIE, B
nepugepuiiHbIX ero yactsax - iaHeTsl. CormmacHo npennonoxenuto KJI. Jlammaca (1796), uz-3a
BpallleHusi TYMaHHOCTH BO3HMKAeT TaK Ha3blBaeMas pPOTallMOHHAs HEYyCTOMYMBOCTH, BCJIEJICTBUE
4Yero TYMaHHOCTb CIUTIOIIUBaeTcs, npuHuUMas (opmy dedeBuubl. C ee HKBaropa BhIOPAChIBAETCS
BEIIECTBO, U3 KOTOPOrO BOKPYI TYMaHHOCTH OOpPa3yIOTCS IJIOCKHE KOJbla, MOXOKHE Ha KOJbIA
CarypHa; BIOCIEICTBUHU I'a3, BEIOPOIIEHHBIH U3 TYMaHHOCTH, KOHACHCUPYETCS B IJIAHETHI.

B mavane XX B. anmmiickuii yuensrt JIx.X. JKuHE TPEnoKuT KOCMOTOHHUYECKYIO
TUIOTE3Y, B COOTBETCTBMM C KoTopoi ConHie, Kak M JApyrue 3Be3fbl, chopMupoBasioch 06e3
IUTAHETHOM CHUCTEMBI, OHA MOSBUIIACH TOJIBKO B Pe3yibTare KaracTpo(bl: Ipyras 3Be3/a Mpolula
HacToNpko Onu3ko kK CoNHIlY, YTO BBIpBajla M3 €ro HEApP 4YacTh BellecTBa. B pesynbrare ero
KOHJIEHCallu M oOpas3oBanuch IutaHeThl. OJHAKO BIOCIENCTBUM ObUIO YCTaHOBIIEHO, 4YTO
BBIJIBUHYTHIE JPKHHCOM MPEAONI0KEHHS HETOCTATOYHO 0O0CHOBAHHHBI.

o cux mop mpeacTaBiIeHUs O MPOUCXOXKIECHUH U paHHEH 3BOTONMU COJHEUHOW CUCTEMBI
HE MPUOOPEH XapakTepa 3aKOHYEHHOW TeopuH. TeM He MeHee CUMTAETCs, YTO OCHOBHBIE COOBITHS,
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MPOUCXOIUBIIME BO Bpemsi 3apokiaeHuss CoNHIIA W IUIAHET, YK€ BO MHOTOM YCTaHOBJICHBI.
Beigenstor [1] Heckosbpko 3tanoB (puc. 6.4):

1. Crayana mpow30IIIO YIJIOTHEHHE O0JlaKka MEXK3BE3JHOTO BELIECTBA, COCTOSIIETO M3
moutekyn (Hz, HoO, OH u ap.) u neimun. Bo3MokHO, 94TO YIJIOTHEHHE OBLIO OOYCIIOBIIEHO B3PHIBOM
CBEPXHOBOW 3BE€3/1bl MOJ JAEHCTBUEM YAAPHOM BOJIHBI, KOTOpas pacHpoCTpPaHUIIaCh OT HEE BO BCE
cTopoHbl. [IpoayKkThl B3pbIBa MPOHUKIM B MEXK3BE3IHYIO IMbLIb, KOTOpas BIOCIEICTBUU BOLLIA B
COCTaB YIJIMCTHIX XOHAPUTOB (CaMBIX JIPEBHUX KAMEHHBIX METEOPUTOB).

2. HaubGonee muoTHbIe y4yacTKuM o0OJlaka C MaccaMd TOpsAKa 3BE3JHBIX HAYMHAIOT
cokuMarbes. O0nako pacragaercss Ha (pparMeHTbl, OAMH M3 KOTOPBIX BIOCIECACTBHM MOPOXKIAET
Connue u Conneunyro cucremy. B mentpe cxxumaromerocsi ¢parmeHTa oOpasyercsi CrylieHue
MBUIA U Ta3a, KOTOPOE SIBIISIETCS SAPOM aKKpeluu. (AKKpeIus - 3aXBaT OKpYKarolell pa3pekeHHOM
Cpelbl, IPUTOK KOTOPO MOCTETNIEHHO YBEIMYMUBAET Maccy sapa.)

3. Uepes 10*% 10° ner mocie Havana cxKaTHs ¢parmMeHTa Macca LEHTPATBLHOTO CTYIIECHUS
nocturaet npumepHo 0,1 maccel ConHIla, BEIIECTBO CTaHOBUTCS HEMPO3payHbIM, TeMIleparypa
BO3pacTaeT M MbUIb Hcmapsiercs. llocie mcmapeHwst MbUTH MPOUCXOAMT Aucconuanms (pacman)
MOJIEKYJISIpHOTO Bojopona. I[Ipym 3TOM ILEeHTpalibHOE CryIIeHHe C)KMMaeTcs, o0pasys TIa30Boe
[Iporoconnie, kotopoe dopmupyercss oueHb ObicTpo (10-100 ner). B pesynprare akkpeuuu
MeX3Be3IHOro BemiectBa IIpoToconHiieM ero macca u paauyc yBennuuBaroTcs. [IpumepHo uepe3
10° mer Macca JOCTHraer COBPEMEHHOTO YPOBHS, a paguyc CTaHOBHUTCS mpumepHo B 100 pa3
00JIbIIIE COBPEMEHHOTO.
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Puc. 6.4. IIpeanonaraemeie stansl o6pasosanus ConHeyHOM cucteMsr [1]: a —
B3phIB cBepxHOBOM CH NpHBOAHT K HEMOCPEACTBEHHOMY CHKaTHIO ILIOTHOTO MO-
JeKynspHoro obnaka MO, pacrmosnoXeHHOTO 1O COCeACTBY; 6 — (dparMeHTsl, Ha
KOTOpEIE pacnanoch 00NaKko, HaXoAATCA B CTaAHM IPaBHTALMOHHOIO KOJLJIArca;
6 — MOCJAEAHAA CTaAusA Koutanca; obpasosanock [Iporoconnne IIC 1 auck ¢ koiab-
LEBOH CTPYKTYpoOil; B nepHdepHiHBIX YacTAX JHCKAa HauyuHaeTcs oOpaszoBaHHe
TUIAHET-THTAHTOB; 2 — ra3 BBIMETAETCS 3BE3/IHBIM BETPOM; IbUIEBBIC YaCTHIILI KOH-
LIEHTPHPYIOTCA B CPe/IHEeH IUIOCKOCTH JIMCKa; 00pasyroTCs MIaHeTe3uMalnH; WaeT
MpoLece aKKpelMH IulaHeT 3eMHoi rpynmnsl (B — Benepa, 3 — 3emuts, M — Mapc).
O6o3HaueHus: ¢ — napceK — eAnHMuLA JTHHel (206 265 a.e., wn 3,263 cBeTOBOrO
roja); a.e. — aCTPOHOMHYECKas €MHHIA — eIMHUIA PACCTOSHUMN, pPaBHas CpeHe-
My paccrosiHHio 3eman ot Cosnna (149,6 MiaH KM)

IIpuTOK MEX3BE3IHOIO BEIECTBA IIPEKPAIACTCS, U HAYUHAETCS CTaAUsl TPAaBUTALMOHHOTO
cxkarus [Iporoconnia. B Teyenue atoro nepuoza yxe CymecTByeT JUCKOOOpa3Has ra3oBO-TIbLIEBAs
npotoranetHas TymaHHocTs (IIIIT), menTpom kotopoit sBasercs Ilpotoconnie. OrneHkH
MakcuMaiibHOM Macchl [IIIT B pasHbix Teopermueckux moaensx pasmuussl: ot 0,01 mo 2 macc
Conuna. Ilpu stom He uckimtoueHo, yto auck [IIIT mpuoOperaer KOIbIEBYIO CTPYKTYpPY, a BO
BHEIIHEH ero yacTu HauuHaeTcs (OpMUPOBAHUE IUIAHET-TUTAaHTOB, KOTOPOE MPOUCXOIUT B 00IIEM
TaK e, Kak U oOpa3oBanue [IporoconHia, BkiItodas 0oOpa3oBaHHE TUCKOB; BIIOCIEACTBUU M3 HHUX
(bOpPMUPYIOTCSI CUCTEMBI CITyTHUKOB.

4. Cnenyromuii nepuoj] 3aHUMAET OKOJIO 108 mer. IIponomxkaercss rpaBUTaALlMOHHOE CYKaTHE
[IpoTtoconnia. Pa3mepsl ero ymeHbIIaroTCs, NPUOIMKasICh K COBPEMEHHBIM. MOIIHBIN 3BE3IHBIN
BEeTEp BbIMETAaeT ra3 u3 BHyTpeHHed dactu IIIIT, a BO BHemHeH ee 4YacTH MPOAOJIKAETCSA
¢dopmupoBanue muaHeT-ruranToB. IIeieBoe BemiectBo IIIIT Bce Oonee KOHLEHTpUpPYETCS Y
HEKOTOPOW CpelHeW IUIOCKOCTH. BcernencTBue pocTa KOHLEHTPAUWMK NBUIMHKM CTAJIKUBAKOTCH,
HOSIBISIIOTCS. BCe OoJiee KPYIMHBIE YaCTULBI, MACT MPOLECC aKKyMYISIUHU (pOCTa) TBEPIBIX TEIl.
[TpoucxoauT MperuMyIIecTBEHHBIH pOCT OOJBIIMX TeN 3a cueT ManbiXx. Haunbonee kpymHble Tena,
nofo0HbIe acTepougaM, — OSTO IUIAHETE3UMalH, 3apoAablmy MmiaHeT. Ocobo KpynHble Tena
CTaHOBSTCS AApaMH aKKPELUHH, BOKPYT KOTOPBIX MPOUCXOAUT (OPMHUpPOBAHHUE IJIAHET 3EMHOM
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rpynmnsl. Poct 3emiu 10 COBpeMEHHBIX pa3MepOB MPOJODKAIICS, TIO-BUIUMOMY, OKOJIO 108 ner (ects
ouenkn 10° ner). Ha mMOBEPXHOCTH IUIaHET OGPYIIMBATHCH OFPOMHBIC IIBIObI IIAHETE3NMAICH,
00pa30BBIBATIMCH THUTAHTCKUE KpaTepbl, YacTh BEIIECTBA BHIOpAchIBaNIach B IPOCTPAHCTBO,
Marepua MoBepXHOCTEH HenpepbIBHO nepepadarbiBaiicsi. COIIacCHO HEKOTOPBIM MOJEIISIM, ITPOLECcC
aKKpenuu ObLI HEOJHOPOIHBIM — BHAuajle HAKAIUTMBAJINUCH TSDKENBIE W MEHEE TYrOIUIaBKHE
3JIEMEHTHI (KeNe30), a CHUJIMKATHbIe MAaHTUU oOpa3oBayuch no3xke. He Bce ydeHble comlacHbI ¢
NPUBEACHHBIM OMMCAHUEM Tpoliecca 00pa3oBaHus IUIAHET 3éMHOMU IpymIbl. Tak, B COOTBETCTBUH C
aJIbTEpPHAaTUBHOW T'MIIOTE€30H MX POJOHAYaJIbHUKAMHM OBLIM KpYIHBIE HMPOTOIUIAHETHI (IIOJOOHbBIE
Onurepy wnmm CarypHy), KOTOpblE TIOTEpsUIM TIa30Byl0 OOOJIOUKY U3-3a [PUIMBHOIO
B3aumonencTeus ¢ CoHIEM.

B kaptune oOpa3oBanusi BceneHHOMN, TajmakTHK, 3Be3/, IUIAHET MHOTO HesicHOro. OmHako
IIO3HAHUE TOHKHX MEXaHWU3MOB 3BOJIIOLMK BceeneHHON u ee yacTedl npopospkaercs. B wactHocTH,
COBpEMEHHAsi HayKa JaeT OCHOBaHHUS IOJlaraTh, YTO Y MHOI'MX 3B€3/l CYLIECTBYIOT IIJIAHETHbHIE
cucreMbl. Kakne MMEHHO 3Be3/1bI 00J1a/1a10T IUIAHETHBIMUM CUCTEMaMH, aHaJI0rMuHbIMU COJTHEYHOM?
OOuTaeMbl M 3TH IJIAHETHBIE CHUCTEMBI, U €CJIM J1a, TO 4YacTO JIU BCTpewyaeTcss Bo BcenenHoit
pasymHas kHu3Hb? B nmocnennue necaTuieTys 3Ty npodiieMy UcciaelyloT Ha HaydHOH OCHOBE.

1. 6 Jlekuus Ne6 Xumudeckue nmpeoOpa3oBaHMsl BEIIESCTRA.

1.6.1 BonmpochI jekium:

1. XuMuyeckue sIBIEHUS U UX CYLIHOCTb.
2. XYMHYECKUH COCTAaB BEII[ECTBA.
3. Xumuueckasi CTpyKTypa BELLeCTBa.

Bonpoc 1. Xumnueckue siBjieHHs U UX CYILTHOCTh

W3ydyeHne XHMMHMYECKHUX SIBJIEHUN OCHOBBIBA€TCS Ha (YHIAMEHTAJIbHBIX HPHUHLKIAX
¢u3nueckoll KapTUHBI MUPAa M BHOCHT OOJIBIION BKJIAJ B ONHMCAHUE SBICHUN >KUBOM M HEXHUBOU
HPUPOJIBI.

[IpocTelimmm HOcUTENEM XMMHUYECKHMX CBOMCTB CIy)KHUT aroM (B TOM YHUCIE
MOHM3UPOBAaHHBIA) — CHUCTEMa, COCTOosAlIas M3 sAapa W JBHXKYLIMXCS BOKPYr HEro (B €ro
DNIEKTPUYECKOM TI0JI€) 9IEKTPOHOB. B  pe3ynprare XHMMHMUYECKOTO B3aUMOJICHCTBHS aTOMOB
o0pa3yroTcs MOJEKynbl (paguKaibl, MOHbI, aTOMHbIE KPUCTAJJIbI) - CHUCTEMBI, COCTOALIUE U3
HECKOJIBKMX fJep, B OOIIeM TMoJie KOTOPBIX JBMXKYTCA OSJeKTpoHbl. Ilpu Xumuueckom
B3aMMOJICWCTBUM MOJIEKYJ OJHA KOH(Urypamus sifep U JIEKTPOHOB paspyliaeTcss U obOpasyercs
HOBasg. AKT XHMMHYECKOTO B3aUMOJIECWCTBUS COCTOMT B OOpPa30BaHMM HOBBIX 3JIEKTPOHHBIX
(MONeKynsApHBIX) opOUTaIei.

B XxuMuueckux peaknusx y4yacTBYIOT HE OT/EJIbHbIE YAaCTHIIbI, @ UX OOJBIINE KOJUIEKTUBBI
— BELIECTBa, MPUYEM XMMHUYECKOE N3MEHEHUE COMPOBOXKIACTCS MOSBICHUEM HOBBIX XUMUYECKUX
UH/IMBUJIOB, WM XUMHUYECKUX BEIIECTB. XuMuUueckum uHOUBUOOM 00bIYHO HA3LIBAIOM HAUMEHbULee
KOIU4ecmeo eeuecmsa, nosmopeHuem Komopo2o 6 NpoCmpanHcmee MOJICHO 60CNPOU3BECTU OAHHOE
sewyecmeo. TakuMm 00pa3oM, XMMHUYECKMMM HHAMBHJAMH OyIyT aToMbl B aTOMHOM pelIeTke
IIPOCTOro BemlecTBa (IO3TOMY rpauT U anmas, KOTOpble coiepkar aroMbl yriepona C B CBOUX
KPUCTAJNINYECKUX PEUIETKAX, SABJISIOTCS OJHUM U TEM K€ XUMUYECKUM WHAMBHUJIOM) WU TPYIIIbI
aTOMOB B COCTaBe CJIOKHOTO aroMHOro BemiecTBa (SIC B pemieTke kapOuaa KPeMHUS ), MOJICKYIbI B
BemecTBe MouekyisipHoro crpoenust (HoO B Boze), nOHHbBIE mapbl Wi Oojiee CIOXKHbIE MOHHBIE
xomrutekcsl B oHHOM BerectBe (NaCl B moBapennoit comu, Na,CO3-10H,0 B KpHCTaITHUECKON
coze) u T.4. [Ipu TakoM onpeneneHny N3MEHEHUE arperaTHoro COCTOSIHUS, MOIMMOPGHBIN Nepexo/,
MEXaHUYEeCKOe pas3pylleHHe, o0pa3oBaHHE HEKOTOPHIX PAcTBOPOB (HAIpUMEp, Ta30BbIX) HENb3s
Ha3BaTh XUMUYECKUMU SIBJICHUSIMH.

XUMUYECKHUE SBJICHUS ONPENCIAIOT Pa3BUTHE HE)KUBOM M KUBOW IIPUPOIBI U OTINYAIOTCS
OT JpYrHX, paccMaTpuBaeMbIX B €CTECTBO3HAHMHU. Tak, reosjoro-reorpaduyeckue SBICHUS
OTJIIMYAIOTCSA OT XMMUYECKUX Y4aCTHEM BO B3aMMOJECHCTBUU HE BEILECTB, a BELHICCTBCHHBIX CUCTEM
B nutocdepe, armocdepe, ruapochepe u T.JI., a TaKkKe MaKpoMacmiTabaMu B3aUMOICHCTBUU.
VYBenuueHue KolndecTBa (Macchl) pearvpyroliMX YJYacTHUKOB IIpolecca MPUBOAUT K HOBBIM,
OTCYTCTBYIOIIMM B XMMHH, 3aKOHOMEPHOCTAM; IIPUMEPOM MOXKET CIIY>)KUTh HECMEIINBAEMOCTD BOJ
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TonedeTprMa ¢ OKpYKAIOUIMMU MX BOJAMH CEBEpHBIX Mopeil. OIUH U3 MPOCTEHIINX HOCUTENeH
OMOJIOTMYECKUX SIBJICHUH - KJIETKa. B OTIIMYMe OT XUMHUYECKHUX PEAKIINK, MPOTEKAIONUX B HEKHUBBIX
CHUCTEMaxX M OCHOBAaHHBIX Ha CTAaTHCTHYECKHUX CTOJKHOBEHUSX OCCIOPSIOYHO PACHpECIICHHBIX B
MIPOCTPAHCTBE MOJICKYJI, B KJIETKE PEardupyrT MOJCKYJbl, MPOCTPAHCTBEHHO 3aKPEIUICHHBIC Ha
marpuiie. ClieoBaTellbHO, B TIEPBOM MPUOIMKEHUU €CTh BO3MOXKHOCTH BBIACIUTH XUMUYECKHE
SIBIICHUSI CPEIN IPYTHUX.

N3ydeHrne XMMHUYECKHX SBICHHN TPEeOOBAIOCH YETOBEKY MPEHMYIISCTBEHHO IS TOTO,
yTOOBI TIOJIy4aTh W3 TPHUPOIHBIX BEIIECTB BCE HEOOXOMWMBIE €My Marepuaibl - METauIbl U
KEePaMHKY, H3BECTh M IIEMEHT, CTEKJIO U OCTOH, KpacUTeNnu U (papMaleBTUICCKUE Mpernaparsl U T.1.
[ToaToMy Bce XUMHUYECKHE 3HAHUS OOBEAMHSET IJIAaBHAS 3ajladya — IIOJYYCHHE BEIIECCTB C
3alaHHBIMH CBOWMCTBaMH. YTOOBI peanm3oBarTh 3Ty 3ajJady, HAJAO0 YMETh H3 OJHHUX BEIIECTB
MIPOU3BOIUTH JIPYTHE, T.€. OCYIIECTBIATh UX Ka4€CTBEHHBIC MPEBPAIICHUS. A ITOCKOIBKY Ka4eCTBO -
9TO COBOKYITHOCTH CBOWCTB BEIIIECTBA, TO CIEAYET 3HATH, KAK MMEHHO YIPAaBJIATh €T0 CBOWCTBAMH,
3HaTh, OT YEro OHM 3aBUCAT; HMHA4e TOBOps, Tpedyercs pemarb MpodiaeMy reHe3uca CBOMCTB
BENICCTBA. B pa3inudyHbIe HCTOPUYECKUE STIOXH ITa MPoOIeMa pelianach mo-pa3HoMy.

I[Ipu Bcem MHOrooOpasMM XHMMHYECKHUX SBJICHHUM BBIICISAIOT YETHIPE OCHOBHBIC
KOHIICTITyaJIbHBIC CUCTEMBI [15]. DTH CUCTEMBI MOSBIISIIMCH TOCIEIOBATEILHO BO BpEMEHH, IPUYEM
Ka)K/1asi HOBasi XMMHYECKasi KOHIICTILIMS BO3HUKAIAa HA OCHOBE HAYYHBIX JOCTHKCHHM MpPeIblIyIeit
(puc. 7.1).

[lepBast xumMu4eckasi KOHIICTIIIUS - YY€HHUE O COCTaBe - BO3HUKIIA B 1660-X IT. U cBA3aHa C
WCCJICIOBAHUEM CBOKMCTB BEHISCTB B 3aBUCHMOCTH OT HMX XHMHYECKOTO cocTaBa. B mepuon c
cepenunbl XVII| 1o Bropoit monoBunbl XIX B. yueHHE 0 cocTaBe BEIIECTB IMPEICTABIIO COOOM
MPAKTHYECKH BCIO XHMHIO. B Hacrosmiee BpeMs B €€ paMKax pacCMaTpHUBAIOTCS TPOOIEMBI
MEPUOAUYHOCTH, CTEXHOMETPUU (COOTHOIICHUS MEXIY KOTUYECTBAMHU BCTYIHUBIIUX B PEAKIIHIO
peareHTOB M OOpa3yroUIuXcs MPOAYKTOB), a Takke (U3UKO-XUMHUUECKHUW aHaju3 Kak OCHOBA
M3yUeHHUsI MHOTOKOMITOHEHTHBIX CHCTEM Ha OCHOBE MOCTPOCHUS JUArpaMM COCTaB-CBOMCTRBO.

B 1800-e¢ rr, xorma cTajo0 OYEBUAHBEIM, UTO CBOMCTBA BEIIECTB M UX KAuYeCTBEHHOE
pa3zHooOpas3ue OoOyCIOBIUBAIOTCS HE TOJBKO COCTaBOM, HO U CTPYKTYpPOH MOJIEKYN, BO3HHKIIA
KOHIICTIIAS CTPYKTYPHOW XHWMHH, MPEIIOoJaraias HCCICOBaHHE CTPYKTYphI, T.€. crocoba
B3aMMOJICUCTBUS AJIEMEHTOB. DTa KOHIIEMIIUS OMUPAETCS HA aTOMHO-MOJEKYISIPHYIO KOHIICTIIIHIO
CTpOEHUS BemiecTBa. Pa3BUTHE COBPEMEHHON CTPYKTYPHOU XUMHH CBSI3aHO C TTO3HAHUEM B 00JIACTH
KBAaHTOBO-MEXaHUYECKOW TEOPUHU CTPOCHHSI aTOMa, XUMUYECKON CBSI3U U CTPOCHUS BEIlleCTBA.
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Puc. 7.1. Wepapxus ypoBHEH XMMHYECKOTO 3HaHMA, HJIH KOHIENTYaJIbHBIE

CHCTEMBI XHMHH [15]
Tperbsi KOHLENTyanbHAasi CHUCTEMA - YYEHHE O XUMHYEeCKoM npouecce - B 1950-e rr

3aBEpIIaeT CBOM ATal CTAaHOBJEHUS. B OCHOBaHMM €€ JIeKUT MPEIACTABICHHUE O XUMHUYECKOH
KHHCTUKC U XPIMPI‘-IGCKOfI TepMO,Z[I/IHaMI/IKe, a B €C paMKax I/ICC.He,Z[YIOTCSI BHYTpeHHI/Ie MCXaHHU3MBI 1

86



YCIIOBUSL NIPOTEKAHUS XMMHMUYECKHX IPOLECCOB (CKOPOCTU MPOTEKAaHUs IMPOLECCOB, TEMIIEparypa,
JABJICHUE U T.II., BIUSHHUE KaTaJlu3aTOPOB, MHTUOUTOPOB U TIp.).

Nnen ueTBepToil KOHIENTYaJIbHOH CHCTEMBI — OJBOJIOIMOHHONW XWMHH,- OBUIN
chopmynupoBanbsl B 1970-x rr. OTta cucrema HaxOAWTCA B CTaauM CTAaHOBIEHHUA. B 1eHTpe ee
BHUMAHUSI — OTKPBITbIE BBICOKOOPTraHU30BAHHBIE XUMHYECKUE CHUCTEMBl, pPa3BUTHE KOTOPBIX
MPUBOAUT K BOSHUKHOBEHHUIO OMOJIOTHYECKOi (OpMBI IBUKEHHSI. DBOIIOLMOHHAS XUMHUS BKIIOUAET
B ce0s yueHue 00 3BONIONMOHHOM KaTajiu3e (TEOPUH CaMOPA3BUTHUSI XMMUYECKHX CUCTEM), a TAKKE
TEOpUU OHMOOPTaHUYECKON U OMOHEOPTraHNYECKON XUMUH.

Bonpoc 2. Xumnueckuii cocTaB BelecTBa

XUMUYECKUI COCTaB BEIIECTBAa paCCMATPUBAETCS B paMKaxX y4eHHUS O COCTaBe, B KOTOPOM
OOBIYHO BBIZCTSIOT TPH OCHOBHBIX MHPOOJEMBbI: MPOOJIEMY XHUMHYECKOTO SIIEMEHTa, MpodiemMy
XUMHYECKOTO COCAMHEHHUS, MPOOIeMYy BOBIICUCHHUSI XUMUYECKUX 3JIEMEHTOB B MPOU3BOJICTBO HOBBIX
Marepuaios [15, 16].

B nacrosiiiee BpeMst OJ XuMUYECKUM deMEeHMOM NOHUMAIOM COB0KYNHOCHb AMOMO8 C
00UHAKOBbIM 3apsadom Aopa. Hauano coBpeMEeHHOMY IPEICTaBICHUIO O XUMUYECKOM AJIEMEHTE Kak
0 «IIPOCTOM TeJe» WIHM KaK O Ipeleie XUMUYECKOTO Pa3JIOKEHHUs BEIIeCTBa, MepexoisiieM 0e3
WU3MEHEHUS M3 COCTaBa OJHOIO CJIOKHOIO Tejla B COCTaB JIPYroro, nepBbiM mosioxui P. boins B
cepenune XVII| B. XvMUKH TOr0 BpeMEHU HE 3HAIU HU OJHOTO XMMHUYECKOro snemeHnta. @ocdop
OBLT OTKPHIT TOJIBKO B 1669 ., a motom noBropHo B 1680 1., k00ansT - B 1735 1., Hukens - B 1751 1,
Boopogq — B 1766 1., ¢dTop - B 1771 1, azor — B 1772 1., xyop u mapraneny, — B 1774 r.
JIro60TBITHO, YTO KUCIOPOJ OBLIT OTKPHIT onHOBpeMeHHO B llIBennu, Aurmun u ®@panmyu B 1772 -
1776 rr.

VYcraHOBUB posib KHUCIOpOJa B 0Opa3oBaHMM KUCIOT, OKCUAOB U Boabl, A.JL. JlaByasne
OTIpPOBEpPT rocHoACTBOBaBIIYI0 B XUMUK XY B. 10)KHYI0 TE€OpHIO (PJIOTUCTOHA, COTTIACHO KOTOPOM
(Gy10rucTOH («OTHEHHAs MaTepus») COAEPIKajCs BO BCEX MOPIOYMX BELIECTBAX U BBIACISJICS U3 HUX
npu ropeHnd. Ha ocHoBaHMM cBOEro OTKpbITUSA JlaBya3be co3aall IPUHLUIINAIBHO HOBYIO TEOPHIO
xumun. EMy npuHauie:)KuT nepBasi B HCTOPUU IMOMNBITKA CUCTEMATH3alMU XUMHUYECKUX AJIEMEHTOB.
OH BKJIIOYMIT B CBOIO CHCTEMY KHCIIOPOJI, BOOPO, a30T, cepy, hocdop, yriepoa, ceMb U3BECTHBIX K
TOMY BPEMEHU METaJUIOB, HO TaK)K€ M3BECTb, MAarHE3UIO, INIMHO3EM U KPEMHE3eM, MOTUBUPYS 3TO
TEM, UTO OHH HE NMOAABAJINCH JAIIBHENIIEMY Pa3JI0KEHUIO.

JlanpHeWmMe TMONBITKM CHUCTEMAaTU3alud XUMHYECKUX dieMeHTOB mnpuBenu J[.U.
MenneneeBa K €ro BEIMKOMY OTKPBITHIO. OH NPEUIOKHI CUMTATh I10KA3aTeleM XUMHUYECKOTIO
aneMeHTa ero Mecto B Ilepuoanueckoil cucrteme 3JI€MEHTOB, OIpeNesieMoe 0 aTOMHOM Macce.
CBoro cucreMy MeHzeneeB co3nal Ha OCHOBE OTKPBITOTO UM  IEPUOAMYECKOrO 3aKOHA.
CoBpemeHHast (OpPMYIUpPOBKAa 3TOr0 3aKOHA 3BYYUT TaK: CBOMCTBA AJIEMEHTOB HAaXOIATCS B
NEPUOJMYECKON 3aBHCHMOCTH OT 3apsjia UX aTOMHBIX saep. 3apsn sjupa Z paBeH aTOMHOMY
(MOpsIIKOBOMY) HOMEPY DJIEMEHTa B CUCTEME. DIIEMEHTBI, PaCIoJIOKEeHHBIE Mo Bo3pactanuto Z (H,
He, Li, Be...), o6pa3ytor cemb nepuonoB. B 1-m - nBa snementa (H, He), Bo 2-M u 3-M - 110 BoceMb,
B4-Mm u 5-m - o 18, B 6-m - 32, B 7-M niepuoje u3BecTHbl 24 anemenTta (Ha 1999 r.). B mepuonax
CBOMCTBAa JJIEMEHTOB 3aKOHOMEPHO M3MEHSIOTCA IIPU MEPEXOJEe OT IIEJIOYHBIX METAIOB K
OnmaroponHbIM ra3am. BepTukaibHble CTONOLBI — TPYHIbl 3JE€MEHTOB, CXOIHBIX IO CBOMCTBaM.
BHyTpu rpynn cBoiicTBa 3JI€MEHTOB TaK)K€ M3MEHSIOTCS 3aKOHOMEpPHO (Hampumep, y LIeTOYHBIX
MEeTaJlIOB TpH mepexoie ot Li k Fr Bo3pacraeT xMMu4eckasi akTHBHOCTb). DneMeHThl ¢ Z = 58-71, a
takke ¢ Z = 90—103, ocoOeHHO CXOAHBIE MO CBOWCTBaM, OOpa3ylOT [Ba cemeiicTBa -
COOTBETCTBEHHO JIAaHTAHOMJIOB U aKTUHOUJOB. [leproanyHOCTh CBOMCTB 3JIEMEHTOB OOYCIIOBIIEHA
NEPUOMUECKUM TIOBTOPEHHEM KOH(MUTYpalluil BHEIIHUX JJIEKTPOHHBIX 00o0Jo4ek aromoB. C
MOJIOKEHUEM SJIEMEHTAa B CUCTEME CBSA3aHbI €r0 XUMUYECKHE U MHOTHE (PU3HUECKHUE CBOICTBA.

OTKpbITHE TNEPUOAMYECKOTO 3aKOHA CTUMYIMPOBAJIO IIOMCK HOBBIX XHUMHYECKHX
aneMeHToB. Tak, eciii BO BpeMeHa MeHieneeBa OblIM U3BECTHBI 62 371eMeHTa, To yxe B 1930-¢ rr.
cHCTeMa dJIEMEHTOB 3aKaHuyKBajach ypaHoM (Z = 92). B panbHeimeM 3JI€eMEHTBHI OTKPHIBAIKCH
nyreM (U3UYECKOro CHHTE3a aTOMHBIX sijep - Tc, Pm, At, Fr, Np, Pu u smementsr ocine Z = 95
BKIIIOUnTENbHO, mpuueM Tc, Pm, Fr, Np mozke B HHUYTOXHBIX KOJMYECTBAX OOHAPYKEHBI B
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npupoze. B HacTosiiiee BpemMsi CaMbIM TSKEJIbIM CHHTE3UPOBAHHBIM AJIEMEHTOM SIBIISIETCS SJIEMEHT C
Z = 112. Jlanee sneMeHTHI OKa3bIBAIOTCS HEYCTOWUMBBIMH. OJIHAKO y4YEHBIE IMPEAIOJIararT, 4TO
MOTYT OBITh «OCTPOBKM ycToiunBocTu» npu Z = 126, 164 u naxe 184.

[lonnoe nHayuyHoe oObsicHeHue Ilepuoanueckoil cHUcTEMBI 3JIEMEHTOB Oa3zupyeTcss Ha
3aKOHAaX KBAHTOBOM MexaHuku. Cucrema MenpeneeBa JEXKHUT B OCHOBE COBPEMEHHOTO YYEHUS O
CTPOEHUU BEIIECTBA, UTPAET IEPBOCTEIICHHYIO POJIb B U3YYEHHH BCETO MHOT000pa3usi XMMHUUECKHX
BEIIECTB U B CHHTE3€ HOBBIX 3JIEMEHTOB.

Ilo0 xumuyeckum coeduneHuem 6 Hacmosuee 6pemMs HNOHUMAIOM UHOUBUOYATbHOE
sewecmeo, 6 komopom amomvl o0Hozo (Hanpumep, N2 u Cb) wwu paziuunvix (HbSCU, KC1)
NeMEHMO8 COeOUHEHbL MedcOy coboll Xumuueckol ceia3vio. Ceiiuac HM3BECTHO CBBINIE S5 MIIH
XUMHUYECKNX coeanHeHnid. CocTaB XMMUYECKUX COCTUHEHUN B OIPOMHOM OOJBIIMHCTBE CITyYacB
MOJUUHSIETCS 3AKOHAM NOCMOSAHCMBA COCMAsad U KpamHulx omuoweHutl. 11epBblil 3aKOH, OTKPBITHIH
AKJIL Ilpycrom B Hadane XIX B., IJACUT, YTO KaXJ10€ XUMUYECKU YUCTOE COEIMHEHUE HE3aBUCUMO
OT croco0a ¥ MecTa €ro MOJY4YeHHs MMEeT OJUH M TOT K€ MOCTOSHHBIM COCTaB, MpUYEM
OTHOIIIEHHUSI MAacC aTOMOB 3JIEMEHTOB MOCTOSIHHBI. B COOTBETCTBUU C 3aKOHOM KPAaTHBIX OTHOIICHHH,
oTkpbIThIM JIk. [lansToHoMm B Hauane XIX B., eciiv [Ba XMMHUYECKHX 3JI€MEHTa 00pa3yloT Apyr C
JIpyrom 00Jjiee OJHOTO COEAUHEHHS, TO MAacChl OJJHOTO 3JIEMEHTA, IPUXOAIINECS HA OJTHY U TY K€
Maccy Jpyroro, OTHOCATCA Kak Lieible yrcia, o0piyHO HeOombiue. Tak, B okcuaax azota NO, NO,
N2O3, N20O4, N2Os cooTHOIIEHUST MAacChl KUCIIOPOIa K Macce a30Ta cocTaBisitoT 1:2:3:4:5.

[IpoGreMa XUMHUYECKOTO COETUHEHUS 10 HENAaBHEro BPEMEHU HE BbI3bIBaja CIIOPOB Yy
YYEHBIX. BbIIO OOLIENPUHATO, YTO HY)KHO OTHOCHUTh K XUMHUYECKHM COCIUHEHHUSM, a 4YTO - K
«IIPOCTBIM Tenam», Wi cMmecsM. OJHako MPUMEHEHHE COBPEMEHHBIX (PU3MYECKHX METOI0B
MCCJICIOBaHUS BEIIECTBA OOHAPYKWIO (PU3UUYECKYIO TPUPOAY XHMH3Ma, a HMEHHO: aTrOMBI
00BEIMHSAIOT B MOJIEKYNBI KaK €JUHYI0 KBAHTOBO-MEXAHHUYECKYI0 CHCTEMY BHYTPEHHHE CHIIBI -
XUMHUYECKHE CBSI3U, @ OHU TPEICTABIAIOT COOOW TMPOSIBICHUE BOJHOBBIX CBOMCTB BaJICHTHBIX
AIIEKTPOHOB.

BonnoBass mpupoma 9SJEKTPOHOB HAAENAE€T aTOMbl WX THIUYHBIMA CBOWCTBAMH.
HavMeHbIIMMH €IMHUIIaMU MHOTHX BEILECTB CIYXKaT HE aTOMbI, & MOJIEKYJIbI, T.€. TPYIIIIbI aTOMOB,
TECHO CBSI3aHHBIX JIPYT € ApyroM. UToOBI MOHSATH CTPOCHHE BEIIECTBA, CIEAYET Y3HATh HE TOJIKO
CTPOEHHE aTOMa, HO U MPUUYMHY COCMHEHHUS aTOMOB B MOJIEKYJIbI - XUMUYECKYIO CBsi3b. KBaHTOBas
MEXaHMKa Jajla OObSICHEHWE XUMHUYECKOM CBSI3U: OHA BO3HUKACT MEXKIY aroMaMu B PE3yabTare
B3aMMOJICUCTBUS DIIEKTPOHHBIX KOH(MUTYpaluii pa3iuyHBIX aTOMOB, MPHYEM TOTNA, KOTAA JTH
KOH(UTYpaAIMK XOPOIIO MOAXOIAT JIPYT APYTY, Kak 3yOIlbl IIECTEPHU WIIU TMa3jibl B TOJIOBOJIOMKE.
Konduryparnuu cMemmBaroTcss U MeperieTaloTes, KOTia aTOMbl MPUBEACHBI B COMPUKOCHOBEHHUE,
BCJICJICTBHE YETO TOSBISIOTCS HOBbIe KOH(urypamumu. Ecnum aromHbie KOH(UTypaluu OYE€HBb
XOPOIIO MOIXOAT APYT APYTY, TPHU UX COMMHKEHUU BO3HUKAET OJHA KPYITHAS OKPYIJIas eMUHUIIA, HO
TOJIBKO HECKOJIBKO OoJibIiasi U 0ojiee KOMITAKTHAs - HACBHIIIEHHAs] MOJIEKYJa, HE TTPUCOCTUHSIONIAs
Ipyrux aromoB. Hampumep, 1Ba aroma BOAOPOAA, KaXKAbIH C IIPOCTEHIIEH JIIEKTPOHHOU
KOHUTyparend, o0pa3yroT MOJIEKYJy BOIOPOAa, B KOTOPOW 00€ SIeKTPOHHBIE KOH(MUTypaluu
CIMBAIOTCS B OAHY JUIUNITUYECKYIO.

Takum 00pa3oM, XUMHUYECKasi CBSI3b B CBOEH OCHOBE MMEET AJIEKTPUYECKYIO Tpupoxay. Ee
MIPOYHOCTH OOYCIIOBJIEHA KBAHTOBOM YCTOMYMBOCTHIO COBOKYITHOM 3JIEKTPOHHO-BOJTHOBOW KapTHUHBI
00pa3oBaBIIecsT MOJIEKYIbl. [I0CKONBKY CYIIECTBYIOT MHOTOYHCIICHHBIE CITOCOOBI COCTUHEHUS U
MEPETTIETeHNs] NEKTPOHHBIX KOH(PUTYpaIuii, CYIIECTBYET MHOXKECTBO XUMUYECKUX COCIUHEHUI
Pa3HBIX THIIOB.

B pesynbrare packpbITHS (PU3NYECKOH CYIIHOCTH XHUMHUYECKOW CBS3H KIIACCHYECKOE
MOHATHE MOJIEKYJIbl M3MEHHJIOCh. MOJIEKYIOi MO-TPEeKHEMY Ha3bIBalOT HAWMEHBIIYI0 YaCTHILY
BEIIECTBA, CIIOCOOHYIO OMPEAEIsATh €ro CBOWCTBA U CYIIECTBOBAThH CaMOCTOATENbHO. Ho Temeps B
YHCJIO MOJIEKYJl BKJIIOYAIOT M TaKU€ KBAaHTOBO-MEXaHWYECKHUE CHCTEMBbl, KaKk MOHHBIE, aTOMHbIEC U
METAJUTHYECKUE MOHOKPUCTAUIBI W TOJUMEPHI, 0Opa3oBaHHBIC 3a CYET BOJOPOMHBIX CBSI3CH.
[ToaToMy HEKOTOpbIE HEOpPraHWYecKue BellecTBa (OKCHUIbIL, XJOPUABI, CYIbGUABI, HUTPUIBI
METAJUIOB) OTHOCST K BEILIECTBAM MOJIEKYJISPHOTO CTPOEHHUS, HE UMEIOIINM IMOCTOSTHHOTO COCTaBa.
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Jleno B TOM, 4TO peajbHbIE MOHOKPHUCTAJUIBI JIFOOBIX TBEPABIX BEIIECTB BCETAA MMEIOT
neeKThl: BaKaHTHBIE Y3Jbl KPUCTAUIMYECKOW pELIETKH; aTroOMbl, IONABIIME B MEXAOY3IHUs;
JIMCIIOKAIIUU KaK OTKJIOHEHHUS OT T€OMETPUUYECKUX HOPM JAHHON KPUCTAIITMYECKOM PEIIETKU U T.J.
VIMEHHO OHHU CTaHOBSTCS PEAKIMOHHBIMHM IIEHTpAMU MpPH BXOXKICHHM TBEPAOrO BEIIECTBa B
XUMUYecKHe peakuuu. [loMuMO XMMHUYECKOW CBSI3M, KOTOpasi JEP>KUT aTrOMbl CBSI3aHHBIMU B
MOJIEKYIbI, CYIIECTBYIOT MEXMOJIEKYIsApHble cuiibl. OHM ciabee XMMHYECKOW CBSA3M, HO MMEHHO
OHM OIIPENENSIOT arperarHoe CocCTOsHMe BemiecTBa. Korma 1Be MOJIGKYNIBI  CONMKAIOTCA,
JNIEKTPOHHBIE KOH(PUTYpaAIIMU KaXKI0M U3 HUX cTpeMsTcs Koinebarbesl B YHHCOH. biaromaps atomy
BO3HHMKAET MPUTSHKEHUE (TaK Ha3bIBa€MbIE BaH-/I€P-BaajlbCOBBI CHJIbI), CHUJIa KOTOPOTO 3aBUCUT OT
TUIIA JABMKEHUS DJICKTPOHA.

MeXMOJIeKYIsIpHbIe CHJIBI  JIepXKaT MOJIEKYJbl OJIM3KO JApyr OT JApyra, T.€. OHHU
OTBETCTBEHHBI 32 arperamui MOJIeKyd. B >KuAKMX M TBEpIBIX BEUIECTBAX MOJEKYIbl Kak Obl
«CIUMIAIOTCSA», a B ra3ax KakJaas JABMXKETCS caMa o cebe. ArperaTHoe COCTOSIHUE BEIECTBA CHIIBHO
3aBHCHUT OT TEMIIepaTyphbl: MPU OUEHb HU3KHUX TEMIIepaTypax IOYTH BCE BEIIECTBA CTAHOBSITCS
TBEPJIBIMH, TPU OYCHHb BBICOKHUX BCE MEPEXOMIAT B ra3000pa3HOE COCTOSIHHE, a TIPH MPOMEKYTOUHBIX
TEMIIepaTypax OHU HaXOIATCS B JKUJIKOM COCTOSHUM. 3HAUEHUs TEMIIepaTryp, MpU KOTOPBIX
MIPOUCXOAT 3TU MPEBpallleHUs] (TOYKA TIIABJICHHS, TOUYKA KUIICHUS ), 3aBUCAT OT CHJIBI IPUTSKEHUS
MEX1y MOJIEKYJIaMHU.

[Ipu oueHb HHU3KUX TeMIEpaTypax TEIJIOBOE JBMKCHHE HE3HAYUTEIHHO, IOITOMY
MOJIEKYJIbl «BBICTPAUBAIOTCS» B CTPOrO MpaBWIbHBIC PSAABl U YICPKUBAIOTCS B TaKOM BHJE
MEXMOJIEKYJIIPHBIMU cUIaMH — 00pasyeTcsi TBepAoe Teno. [IpaBuinbHOE pacnonaokeHue MOJIEKYI
MPOSIBIISIETCSl B KPUCTAJIaX - TBEPIBbIX TeENaX, B KOTOPBHIX MPABHIBHOE PACIOJIOXKEHHE aTOMOB
COXpaHseTcs B OONBIIMX OObEMax W TPOSIBISACTCS B BHJE MNPSAMBIX pedep W MPaBHIBHO
pacmoNOKEeHHBIX T'paHed W BepimuH. Ecnu mombiTatbes AedOpMUPOBATh KPUCTAI, M3THOas WIH
JIOMasi €ro, YyBCTBYETCS COMPOTUBIICHUE - TIPH TMEPEMEHE B3aMMHOTO PAaCIOIOKEHUs aTOMOB HAJO0
MIPEOJ0IETh MEXMOJIEKYIISIPHBIE CHIIbI, KOTOPBIE YAEPKUBAIOT aTOMbI B ONPEIETICHHBIX MECTAX.

Mornekynbl ¥ aToMbl B TBEPABIX TeJIaX CTOJb OJMW3KH, UYTO 4acTo ciuBaroTcs. [Ipu stom
COCEJIHHE AJIEKTPOHHBIE KOH(PUTYpALUU MEPEKPBIBAIOTCA TaK CHUIIBHO, YTO BCE TBEPIOE BEIIECTBO
ClelyeT paccMaTpuBaTh KaK OJHY OoJblIyl0 Mojekydy. Hampumep, nns MeTamioB XapakTEpHO
CIeyroliee: BHEITHHE IEKTPOHBI aTOMOB 00pa3yloT KOH(PUTYpallid, TPOCTUPAIOIIHUECS 110 BCEMY
KYCKYy MEeTaJlla, U 3JIeKTPOHBI CBOOOAHO MEPEXOAST OT OJHOTO aToMa K JIpyromMy, O3TOMY MEeTaJlIbl
CIIyXaT XOPOIIMMH MPOBOJHUKAMH 3IEKTPUUYECKOTO TOKA.

[Ipu Oonee BBICOKMX TeMIEpaTypax TEIJIOBOE [BIKEHHWE YCWIMBACTCS W pa3pyliaeT
YHOPSAIOUEHHOE PACIIONIOKEHUE MOJIEKY WM aTOMOB B TBEPAOM Telie. MOJEKYISIpHbIE CUJIbI BCE
elie JepKar MOJIEKYJIbl IJIOTHO YITAKOBAHHBIMU, HO YK€ HE MOTYT 3aCTaBUTh UX PACIojararbcs
VIOPSAOYEHHBIM 00pa3oM. B Takux Tenax compoTuBieHHE Ie(HOPMUPOBAHUIO WU H3TMOAHUIO
OTCYTCTBYET, OJJHAKO MOJIEKYJbl BCE €Ill€ OCTaloTCs JAPYr BO3je JApyra - oOpaszyercs >KUIKOCTb.
[lepexom OT TBEPAOrO COCTOSIHUSL K IKUAKOMY 3aBUCUT OT CHJIBI  MEXKMOJEKYISPHOTO
B3aMMOJICHCTBHS: €CIIM OHO BEJMKO, KaK B TOPHOW IMOpOJE WM B METaJlJie, HY)KHa BBICOKas
TeMIepaTypa, YTo0bl MPEOONETh CBS3H, yIEePKUBAIOIINE MOJIEKYIbl B MMPABUIIHBHOM MOPSIIKE; €CIIH
OHO Majio, KaK B BOJI€ WJIM BO3JyX€, MEpPEeXoJ]] B JPYroe arperaTHoe COCTOSHHWE BO3MOXKEH IpHU
MEHBIIIUX TEMIEPATypax.

Korma Temmeparypa cTaHOBUTCS BBIIIE TOYKH KUIICHHS, TEIJIOBOE JABUKCHUE YCHIIHMBACTCS
HACTOJIBKO, 4YTO MPEOJO0JEBAECT HE TOJIBKO YIOPSAIOYMBAIOIIEE, HO U CBS3bIBAIOIEE JEHCTBHE
MEXMOJICKYJSIPHBIX CHJI. Torma MOJEeKysbl OTPBIBAIOTCS APYT OT Jpyra U pas3jIeTaloTCs BO BCEX
HAMpPAaBIEHUIX, CTATKUBAsACh MEXKIY COOOW WM paclpenessisch MO BCEMY IOCTYMHOMY OOBEMY, -
oOpa3yercs ra3. Temmneparypa, mpu KOTOpoil oOpa3yeTcs ra3, TaKkKe 3aBUCUT OT MEKMOJIEKYISIPHBIX
cui. B Bo3ayxe 3TH CWJIBI CTOJIb Mallbl, UTO HE MOTYT YJIEPKUBAaTh MOJIEKYJIbI BMECTE YK€ MpHU
OOBIUHBIX TemImepaTrypax. B HEKOTOpbIX MeTajiaX W TOPHBIX MOpOJax OHU TaK BEJIHUKH, YTO JJIS
Mepexo/ia ATUX BEIIECTB B ra3000pa3HOe COCTOSIHUE HYXHa Temrieparypa npumepro 2000 °C.

[ToBpIIeHNE TeMIeEpaTyphl OCIabiseT XapaKTepHble CBOWCTBA M CTEMEHb OpraHU3aIUH
BEIIECTBA. B TBEpIOM COCTOSHUU BEIIECTBA UMEIOT THIMHUYHBIC (OPMBI (KPUCTAILIOB), O0ATar0T
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CenupUIECKUM CTPOSHHEM U TBEPIOCTHIO, WX JIETKO paclo3HaTh. B KHIKOM COCTOSHHUU
coOcTBeHHas (hopMa U CTPYKTypa YTEpSHBI - BEUIECTBO MpPUHUMAET (HOpMY COCyAa, COXPAHSIIOTCS
TOJIKO XapaKTepHasl IJIOTHOCTb, LIBET U OIPaHUYMBAIOIIAs IOBEPXHOCTh. 1'a3000pa3Hoe cocTosHNE
eme meHee crneurduuHo. ['a3000pa3Hoe BEUIECTBO HE MMEET CBOEH XapaKTepHOH IUIOTHOCTU U
IIOBEPXHOCTH, OCTAIOTCS TOJNBKO €ro 1BeT U 3amax. OgHako BO BCEX TPEX COCTOSIHMSX BEIIECTBO
MOCTPOEHO U3 OJTHUX U TEX e MOJIEKYJ HJIK aTOMOB.

[Tocnenusist mpobiaeMa yueHHUs! O COCTaBe — BOBJIECYCHHUE HOBBIX XUMHUECKUX JIEMEHTOB B
MPOU3BOACTBO MarepuaiioB. M3BecTHO, uTo 98,6% Macchl (u3MuUECKH AOCTYIHOTO Clos 3eMiu
COCTaBJISIIOT BCErO0 BOCEMb XHMMHUUYECKUX 3JIeMEeHTOB: 47% - kucinopon, 28% -kpemuuii, 9% -
amomunuid, 5% - xeneso, 4% - kanpuuii, 3% -narpuit, 3% - kanmii, 2% - marauid. OgHaKo 3TU
peCcypchl UCIIOIB3YIOTCSI HepaBHOMEpHO. Hanpumep, xenesa conepxkurcs B 3emiie B 2 pa3a MEHbIIIE,
4yeM aJllOMHUHUS, HO Ooisiee 95% MeTaminyecKkux u3Aenuil - KOHCTPYKLUM, pa3HOOOpa3HbIX MaIINH U
MEXaHU3MOB, TPAHCIIOPTHBIX MYTEH — MPOU3BOIUTCSA U3 JKEIE30PYIHOTO ChIPbS.

Pacmipoctpanennocts kpemuus (97% maccbl 3eMHOM KOpPbI COCTABIISAIOT CHJIMKATHI) JaeT
OCHOBaHHUE YTBEP)KJaTh, UTO CHJIMKAaThl MOTYT CTaTh OCHOBHBIM CBIPbEM /I TIPOU3BOJICTBA
MPAKTHYECKH BCEX CTPOUTENIbHBIX MaTepuasioB U MonyhaOpHuKaToB, MPU U3TOTOBICHUH KEPAMUKH,
CIIOCOOHOW KOHKYPHPOBATh ¢ METaJLJIaMHU.

Mertannsl 1 kepamuka — Matepuaibl, Ha 90% cocTaBIgOIINEe MaTEPUALHYI0 OCHOBY
JKU3HU 4enoBeka. JIOCTHXKEHHMS XUMHHM TIO3BOJISIIOT 3aMEHSATh METAJUIbl KEPAMHUKOW, MPHUYEM
KepaMHKa UMeeT TNIOTHOCTh Ha 40% MeHbIIIe TNIOTHOCTU METaJIOB, YTO MO3BOJIET CHU3UTh Maccy
M3TOTOBJISIEMBIX U3 KepaMHUKH AeTaneil. braromaps BHEIPEHHIO B MPOM3BOACTBO KEPAMUKH TaKHX
XUMHUYECKHUX 3J€MEHTOB, KaK LIUPKOHUH, TUTaH, 00p, TepMaHUii, XpOM, MOJIHO/EH, BOIbGpaM U JIp.,
CTalM TOJIy4aTh KEpaMHUUYECKHUE H3JEIMsl C 3apaHee 3aJaHHbIMU CIEHUAIbHBIMU CBOMCTBAMHU -
OTHEYTIOPHYIO, TEPMOCTONKYI0, XEMOCTOMKYIO, BBICOKOTBEPAYIO, a TakKe KEpaMUKy ¢ HabopoM
3a/laHHBIX JEKTPO(PU3NUECKUX CBOMCTB.

B nawmeili crpane B 1960-x IT. moigydyeH CBEpPXTBEPABI MaTrepuan -TeKCaHUT-P -
KpUCTAJUTMYECKass Pa3HOBUIHOCTh HUTpHAa Oopa c Ttemmeparypoi tuiaBienus 3200 °C u
TBEPJIOCTHIO, OJM3KOM K TBEPAOCTH alMasa, C PEKOPIHO BBHICOKOH BSI3KOCTHIO; Y HErO OTCYTCTBYET
XPYIKOCTh, TIPHUCYIasi KepaMuke. Takas KepaMHKa TPOU3BOIUTCS METOAOM IPECCOBAHUS
MOPOIIIKOB C TMOJIyYeHHEM HE0OXOTUMBIX (HOPM M pa3MepoB, UTO JeTaeT HEHYKHOW NalbHEUIIyro
00pabotky. Kpome Toro, co3nana kepamuka, o0naiaroiasi CBepXImpoBOIUMOCTBIO TIPH TEMIIEpAType
BbIlIIE TeMmmeparypbl kumeHus asora (-195,8 °C). DTo OTKpbIBaeT MEPCHEKTUBBI A CO3AaHUSA
CBEPXMOIIHBIX JBUTATENIEd M AJIEKTPOT€HEPAaTOpOB, TPAHCIIOPTAa HAa MArHUTHOW TOJYIIKE, MIJIs
pa3paboTKu CBEPXMOIIHBIX MATHUTHBIX YCKOPUTENEH, BHIBO/A MOJIE3HBIX IPy30B B KocMoc u T.1.

Haunnas ¢ cepeauabl XX B. HOBbIE XUMHUYECKHE AJIEMEHTHI (OT allOMUHUA 10 (ropa)
CTaJu UCIIOJNb30BaTbCsi B CHUHTE3€ OJIIEMEHTE -OpPraHUYEeCKUX COEAMHEHHH (comeprKalux
XUMHUYECKYIO CBA3b 3JIEMEHT - yrepon). HoBble 3JieMeHTOoOpraHuuecKre COeIMHEHUs] TPUMEHSIOT
M B KAYeCTBE XHMHYECKHX pEareHTOB s JTabOpaTOPHBIX WCCIENOBAHWUMA, W [UIsI CHUHTE3a
YHUKaJIbHBIX MaTepHasoOB.

Bonpoc 3. Xumuyeckasi CTPyKTypa BelllecTBa

PazButre 3HAHUS 0 XUMHUYECKUX SIBICHUSX TTO3BOJIUIIO YCTAHOBUTD, YTO OOJIBIIIOE BIUSHUE
Ha CBOICTBa BEIIECTBA OKA3bIBAET HE TOJBKO €r0 XMMUYECKHI COCTaB, HO U CTPYKTYpa MOJEKYN -
UX B3aMMHOE PACIOJIOKEHUE IPYT MO OTHOIICHHUIO K APYry (YymopsiioueHHOCTh). Oco3HaHHe 3TOro
CTaJO HAyajJoM CTPYKTYpHOU XUMHH. KIIOUEBBIM MOHSATHEM [IaHHOW KOHUENTYaJbHOM CHCTEMBbI
ABIISIETCS. «CTPYKTYpa», TOUHEE, CTPYKTYpa MOJIEKYIbl peareHTa, B TOM YKCJIe MaKpOMOJIEKYIIbl WU
MOHOKpUCTaIa. [lo0 cmpykmypou 0OblYHO NOHUMAIOM  YCMOUYUBYIO  YHOPAOOUEHHOCMb
KA4eCmeeHHo Heu3MeHHOL cucmempl, Ka3060u seisemcs monexyia [15, 16].

B u3yueHn# CTpyKTYphI BEIIECTBA OKAa3aJIMCh BaKHBIMU paboThl k. JlanbToHa, KOTOPHI B
1803 r. mokazan, YTO XUMHUYECKMH WHIWBHJ TPEACTABISIET COOOM COBOKYIMHOCTH MOJICKYII,
001alalomX CTPOTo ONMpeAeIeHHBIM Ka4eCTBEHHBIM M KOJUYECTBEHHBIM cocTaBoM. B 1830-¢ rr.
M.5. Bepriennyc BBIABHHYN THIIOTE3y, COIIACHO KOTOPOH MOJIEKYIa MpPEACTABISET coOOil He
Xa0TUYECKOE HArPOMOXKICHHE aTOMOB, a OINPENCICHHYIO YIOPSJIOYEHHOCTh - OOBEAMHEHUE JBYX
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pPa3HOMMEHHO 3apsDKEHHBIX AaTOMOB WJIM aTOMHBIX Tpynm  (paguKkanoB), CIOCOOHBIX K
caMmocTodATebHOMY cymiectBoBanuo. B 1840-x rr. II. Xepap cnenan BbIBOA, 4YTO MOJIEIb
Bepriennyca - 10CTaro4yHO pPEAKO OTBEYACT ACUCTBUTEIHHOCTH, a B OOIIEM Cllydae MOJIEKYIa
SBJISIETCS €IMHOW HENEeNMMOW cucTtemoil. B 3Toil cucreme Bce aTOMbl XMMHYECKHX D3JIEMEHTOB,
BXOJIAIIUX B HEE, B3aUMOJICHCTBYIOT ¥ B3aUMHO MPEOOPa3yIoT APYT APyTa.

B ¢opmupoBanum uzaeii ctpykTypoilt Xumuu OOJIBILIYIO POJIb ChIrpajia TEeOpUs BAJIEHTHOCTH
®.A. Kekyne (1857). OH BBIABUHYI HUJICI0 O CYIIECTBOBAHMU YETHIPEX EIMHUI] CPOJACTBA: Y
yIJIepo/ia YeThIpE €IUHHULIBI CPOJCTBA, y a30Ta - TPH, Y KHUCJIOpOJa - JBE, Y BOIOpPOAA - OAHA
eauHuna. KoinMyecTBO €IUHUIl CpOJICTBA, MPHUCYIIEE aTOMYy TOTO WM HHOTO XUMHUYECKOTO
3JIEMEHTa, OH Ha3BaJl BaJICHTHOCTHIO 3eMenTa. [1o npencrasnenusm Kekyne, o0beuHeHE aTOMOB
B MOJIEKYITY MPOUCXOIAUT IyTeM MPHCOSAMHECHUS CBOOOIHBIX EIWHUIl CpoAcTBA. KoMOWHUpPYs
aTOMBI pa3HbIX XMMUYECKHUX JIEMEHTOB C UX €AMHUIIAMU CPOACTBA, MOXHO CO3/1aBaTh CTPYKTYPHBIE
dopMyibBl  TIOOOTO0 XUMHUYECKOTo coenuHeHus. ClemoBarelibHO, BO3MOXKECH CHHTE3 JIFOOOTO
xummudeckoro coequHenus. [pucymmuit hopmynam Kekyse cxemaru3m HaTajaKkuBai UcclieqoBaTenei
Ha TIOMBITKA CHHTE3a CaMbIX PAa3HOOOPA3HBIX BEIHICCTB IyTEM KOMOWHUPOBAHHS BCEBO3MOKHBIX
opraHuueckux paaukanoB u OupagukanoB tuma CH, CHz, COH, CH3 u T.1., KOTOpblE MOXHO
MOJTYYUTh TIOCPEICTBOM MPEOOPA30BAHUS COOTBETCTBYIOIIUX MOJICKYII.

Teopus xumuueckoro ctpoenusi A.M. bytiepoBa no6aBuna k mpezacrabieHusM Kekyne
HSHEPTreTUYECKYIO OILICHKY CBS3€H, MOKa3aB WX SHEPreTUYECKYI0 HEIKBHBAJICHTHOCTh. OH JTOKa3all,
YTO OT KOJIMYECTBA CPOACTBA CIEAyeT OTIMYaTh €ro HANPSHKEHHOCTh - OOJBIIYI0 WIIM MEHBIIYIO
9HEPTHI0, C KOTOPOH OHA CBS3BIBACT BEIIECTBA MEXKY COOOM, YTO SIBIISCTCS IPUYUHOW aKTHBHOCTH
OJIHUX BEILECTB U MAaCCUBHOCTH Apyrux. Teopus ByriepoBa Takke ykazajga Ha HaJU4YMe aKTHUBHBIX
IEHTPOB W AaKTHUBHBIX TPYNIHPOBOK B CTPYKTYpE MOJIEKYNBI, YTO CIHOCOOCTBOBAJIO AKTUBHOMU
JEATEIbHOCTH XUMHUKOB B HAIIPABIIEHUH CUHTE3a OPraHUYECKUX COCTUHEHUM.

B 1860—1880-¢ rT. mosSIBIIICS TEPMHH «OPTaHWYECKHI CHHTE3» M HA OCHOBE MPOCTEUIITUX
YIIIEBOJIOB U3 KAMEHHOYTOJIBHOW CMOJIBI M aMMHaKa ObUTH CHHTE3UPOBAHbI AHUITMHOBBIE KPACUTENN
- (QyKCHH, aHWJIMHOBAas COJIb, aJlM3apUH, 3aTeéM WHAWTO, (PIAaBOHBI M KCAHTOHBI; B3PHIBYATHIC
BEIIECTBA - TPUHUTPOTOIYOI, TPUHUTPOGDEHOI; JTeKapCTBEHHBIE MPenaparsl - ypOTPOIHH, aCIUPHH,
¢denanerun, antudeOpuH, canomn u zp.

OpHako CcBeIEHUM TONBKO O MOJIEKY/IaX BEIIECTBA, HAXOMAILIErocs B JOPEAKIIMOHHOM
COCTOSIHMH, KOTOpBIE JlaBajia CTPYKTypHas XHMMHs, OKa3aJloCh HEAOCTATOYHO [UJISi TOTO, YTOOBI
YOPaBIATH MpoLecCaMu NpeBpailieHust BemecTB. CTpyKTypHas XMMHS HE CMOINIA yKa3aTh MYTH
MOJIYYCHHS ITHIICHA, alleTUiIeHa, O€H30J1a U JIPYruX TaK Ha3bIBAEMbIX JIMEHOBBIX YITIEBOJOPO/IOB C
nenoykoil C=C-C=C wu3 mapaduHOBBIX YIJIEBOAOPOIOB, XOTA BCE OTHU TMPOIECCHl COCTABISIIOT
OCHOBY HE()TEXMMUUYECKOTO MPOU3BOJICTBA U JIETKO OCYIIECTBIAIOTCS. [Ipon3BOACTBO, OCHOBAaHHOE
Ha 0a3e OpPraHMYECKOro CHUHTE3a, MMEJO OYeHb HU3KUU BBIXOJ MPOAYKIUHU, OONBIINE OTXOMIBI
(kpoMe CcuHTe3a a30KpacuTelled M B3pBIBYATHIX BEIIECTB) U TPeOOBAJIO HCIOJIB30BAHUS
JIOPOTOCTOSIIIETO CENTbCKOXO3IMCTBEHHOTO ChIPbsl — 3€pHA, KUPOB, MOJIOYHBIX MPOAYKTOB.

OTHOCHUTEIHHO HEJABHO OBUI OTKPHIT HOBBIA KJIACC METAINIOOPTAHUYECKUX COCTUHEHUH,
KOTOpBIE 3a CBOIO ABYXCIIOMHYIO CTPYKTYpY MOJYYWJIM Ha3BaHHE «COHIBUYEBBIE COCIUHEHUS.
Morekyna 3TOT0 COeAMHEHUS MPEJCTABISET COO0M JBE «IUIACTHHBD) M3 COSAMHEHUN BOAOPOIA U
yIIiepoaa, MeXKIY KOTOPHIMU HAXOIUTCS aTOM Kakoro-aubo Metamia. OHU ChITpad BAXKHYIO POJb B
MEPECMOTPE MPEJICTABIECHUN O BAJICHTHOCTH U XUMHUUYECKOM CBA3U. MIX MOXKHO paccMarpuBaTh Kak
HaIISIJHYIO JIEMOHCTPALIMIO HaJIM4YUs Yy MOJEKYJ €IUHOM CHCTEMBl 3JIEKTPOHHO-SJIEPHOTO
B3aUMOJICHCTBUA.

Hpyras rpymnma BONPOCOB B KOHLENTYaJIbHOW CUCTEME CTPYKTYpHOM XMMHHU CBsi3aHa C
npobieMamMu CTPYKTYpHOU HeopraHudeckoil xumud. [1o cymiecTBy 310 npoOieMbl XUMUH TBEPAOTO
Tena. B mmpokoM cMbIcie UX JIBE:

0 CHHTE3 KPHUCTAIJIOB C MAaKCHUMAaJbHBIM MPHUOIMKEHUEM K HJI€albHOM pelleTKe Jyis
MOJYYEHHS] MarepuajioB C BBICOKOM MEXaHMYECKOM IPOYHOCTBIO, TEPMOCTOMKOCTBIO U
JIOJITOBEYHOCTBIO B 3KCILTyaTalNH;
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¢ co3maHre METOIOB CHHTE3a KPHCTAIUIOB C 3alPOCKTHPOBAHHBIMU JePEKTaMU PELIETKH,
YTO TMO3BOJIUT TOJIYYUTh MAarepHalibl C 3aJaHHBIMH JJIEKTPOPU3NYECKUMU U ONTHYECKUMU
CBOMCTBaMH.

OO6pazoBaHue pa3IMUYHbIX XUMUYECKUX CTPYKTYP UMEET CBOM XapaKTepHbIE 0COOEHHOCTH.
B3anmMoneiicTBys, aTOMBI COETUHSIOTCS APYT C APYToM, 00pasys MOCPEICTBOM XUMHUYECKUX CBSI3CH
JIByX- U MHOTOATOMHbBIE COCAMHEHMS - MOJIEKYIbI, paJlKalbl, HOHbI U KpucTaiuibl. OOpa3oBaHue
TaKUX COCAMHCHHWA MPHUBOAMT K BHIMTPHIIY B DJHEPIHH, TaK KaK B OOBIYHBIX YCIOBHSIX
MOJICKYJISIPHOE COCTOSIHME YCTOuMBee, 4eM aroMHOe. XMUMHYECKHE CBSI3U HMMEIOT B OCHOBHOM
SNEKTPOMArHUTHBIA ~ XapakTep, MNpH HMX OOpa3oBaHMM MPOUCXOAUT TIepepaclpesieeHne
AIIEKTPOHHOMN IJIOTHOCTH CBSI3BIBAIOUIMXCS aTOMOB. [TlaBHbIE OTIIMUYUTENBbHBIE YEPThl XUMUYECKON
cBsA3U: 1) MmoiHasi SHEpPrusi MHOTOATOMHOM CHCTEMblI MEHBIIIE SHEPTUH W30JIMPOBAHHBIX aTOMOB HJIU
aTOMHBIX (PParMEHTOB, U3 KOTOPBIX OHA O0pa3oBaHa; 2) 3JEKTPOHHAs IUIOTHOCTH B 00JIacTH
XUMHYECKON CBSI3M CYIIECTBEHHO IEpepaclpe/iesieHa 10 CPABHEHMIO C IPOCTHIM HaJI0KEHUEM
AJIEKTPOHHBIX IUIOTHOCTEH HECBSI3aHHBIX aTOMOB WJIM aTOMHBIX ()parMeHTOB, COJMKEHHBIX Ha
pacCTOsTHUE CBSI3U.

[To xapakrepy pacrnpezesieHus JIeKTPOHHON TUIOTHOCTHU CBSI3BIBAIOIIUXCSI aTOMOB OOBIYHO
BBIJIETISIIOT CJICAYIOLME OCHOBHBIE TUIIBI CBA3EH:

O Koeanenmmnas CBSI3b, KOTOpAsi OCYLIECTBISETCS Mapod 3JIEKTPOHOB, OOMIMX IS JIBYX
aToMOB, 00pa3yIoLUX CBS3b. ATOMBI B MOJIEKYJIE€ MOTYT OBITh COEIMHEHBI HEMOJHOW KOBAJIEHTHOU
cBs3bio: oguHapHoi (Hy, H3C—CH3), asoiinoit (HoC=CHy), tpoitnoit (N, HC=CH) unu nonspHoii
(HC1, H3C—CT) B 3aBUCUMOCTH OT 3JIEKTPOOTPHULATENBHOCTH;

O uoHHas CBS3b, B OCHOBE KOTOPOH JIEKUT SJNEKTPOCTATUYECKOE B3aUMOJCHCTBUE MEXIY
MIPOTHUBOIIOJIOKHO 3aPsHKCHHBIMM MOHAMH - JJIGKTPUUECKH 3apsDKCHHBIMH YaCTUIIAMHU, KOTOPBIC
o0Opa3yloTcs U3 aroMa (MOJIGKYNBI) B pe3yibTaTe MOTEPU WM MPHUCOSAMHEHUS OIHOTO WIIH
HECKOJIbKUX  3JIEKTPOHOB. IloMOXKHTENbHO 3apspKEHHBIE HOHBI  HA3bIBAIOTCSI  KATHOHAMU,
OTPHUIIATENILHO 3apsKEHHbIC — aHHOHaMH. [IpuMepbl HOHHOM cBsi3u - Mostekyibl NaCl u KF;

O memannuueckasn CBA3b, KOTOPAs MPOSBISAETCS NMPU B3aUMOAECHCTBUU aTOMOB 3JIEMEHTOB,
UMEIOIINX HU30BITOK CBOOOJHBIX BAJIEHTHBIX OpOWTAre MO OTHOLIEHHIO K YHCIY BaJICHTHBIX
AJIEKTPOHOB; 3Ty CBA3b MOXKHO TMPEACTABUTH TaK: MOHHBIN KPUCTAJUIMYECKHH OCTOB TOTPYKEH B
ANIEKTPOHHBIN Ta3 - CBOOOJHBIE JJIEKTPOHBI, KOTOPBIE HEMPEPHIBHO TMEPEMEHIAIOTCS MEXKIY
MOJIOKUTEIIbHBIMA HOHAMU M KOMIIEHCUPYIOT 3JIEKTPOCTATHYECKOE OTTAIKMBAHUE MOHOB, CBSI3bIBAS
UX B TBEPHOE TEJIO;

O koopounayuonnas (ITOHOPHO-AKIIETITOPHAS]) CBS3b XapakTepHa IS KOMILJIEKCHBIX
coequHeHUH (TreMoroouH, XJIopoduiur M Ap.), B MOJIEKYJIaX KOTOPBIX BBIACISIOT IEHTPATbHBIN
aToM (KOMIUIEKCOOOpa3oBaTelib) M HEMOCPEACTBEHHO CBSI3aHHBIE C HUM MOJICKYIbl WM HOHBI
(;muranel, 00b19HO 4 unn 6). KoopannanmoHHast cBsi3b 00yCIOBIEHA Mepeaaveii IMeKTPOHHON aphbl
C 3alOJTHEHHOW OpOWTaNM JOHOpa Ha BAaKaHTHYIO OpOWTalb IEHTPAJIHHOTO aToMa (akiemnropa) ¢
oOpa3oBaHHeM OOIIEH CBS3BIBAIOIICH MONEKYIsipHbIE opOuTanu. [Ipu 3TOM HEeHTpaIbHBIA aToM U
JUTaHJbl 00pa3yloT BHYTpeHHIOIO cdepy. BHeurHiowo cdepy cOCTaBisiOT MOHBI, 3aps]l KOTOPBIX
KOMITEHCUpYeT 3apsia BHyTpeHHel cdepsl. Hanpumep, B [Co(MH3)6]C13 COBOKYITHOCTh aTOMOB B
KBaJIpaTHbIX CKOOKax - BHYTpeHHss cdepa, Co - uenTpanbubiii aroM, NH3 - nuranasl, uons Cl1 -
BHEITHSA cdepa.

[ToMrMO 3TOrO BBILAENSIOT BOJOPOJHBIE CBSI3U U MEXKMOJEKYISIPHbIE B3aUMOJCHCTBUS.
Booopoonas cea3s o0Opasyercs B pe3ylbTaTe B3aMMOJCHCTBHS aromMa BOJOPOAA, CBS3aHHOTO
KOBAJIGHTHOW CBSI3bIO, C AJIEKTPOOTPHUIIATEIILHBIM aTOMOM UM HEMOJENIEHHOM Mapoil 3JIeKTpPOHOB
JIpyroro aroma. ATOMbl MOTYT IIPUHAJIE)KaTh KaK OJHOM, TaK U pa3HbIM MoJieKylaMm. BogoponHas
CBSI3b NPUBOJIUT K AacCOIMallMM OAMHAKOBBIX WJIM PA3IMYHBIX MOJIEKYA B KOMILUIEKCHI, OHa BO
MHOT'OM OIpENENsieT CBOMCTBA BOABI U JIbJA, MOJIEKYJISIPHBIX KPUCTAJIJIOB, CTPYKTYPY M CBOWMCTBa
OenKoB, HYKJIEHHOBBIX KHUCIOT W JOp. MeocmonexynapHuole 63aumooeucmsusi SIeKTPUYECKOM
NPUPOABl MPOUCXOAAT MEXKAY MOJIEKYJIaMU C HACBIIIEHHBIMH XMMHUYECKUMU CBS3siIMU. Brepsbie
CYIIIECTBOBAHUE TAKOTO B3amMojieicTBHs npuHsT Bo BHUMaHue S1.J1. Ban-nep-Baansc (1873) mus
OOBSICHEHHsI CBOMCTB peabHBIX Ta30B U KHUJKOCTEH.B 4iCTOM BHIe epevrCIeHHBIC THUITHI CBSI3Ei
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IPOSIBIISIIOTCS peAKo. B OONBIIMHCTBE COeTMHEHUI NMEET MECTO HAJIOKEHHE Pa3HBIX TUIIOB CBSA3CH.
[Tpu sTOM IH00ast XUMUYECKas CBS3b 00pa3yeTcs TOJIBKO TOT/a, KOT/a COMMKEHHE aTOMOB MPUBOIUT
K YMEHBILIEHUIO [IOJTHOW SHEPTUU CUCTEMBI.

Cpenu crnocoboB, KOTOPBIMH COEIUHSIIOTCS aTOMbl APYr C JIPYroM, CTOUT MOApOOHEee
paccMOTpeTh KOBAJCHTHYIO CBs3b, T.€. 00pa3oBaHUE OOIIMX 3JIEKTPOHHBIX Map MEXIY aTOMaMu
Pa3IMYHBIX XUMHUUYECKUX 3JIEMEHTOB, IIPUYEM 3/I€Ch ITIaBHYIO POJIb UT'PAIOT BAJICHTHBIE AJIEKTPOHBI,
pacroioKEHHbIE Ha BHEIIHEN 000JI0YKE U CBSI3aHHBIE ¢ AApoM aroMa. Eciu y aroma Ha BHEIIHEH
000J104Ke BOCEMb 3JIEKTPOHOB, OHA Ha3bIBAETCS 3aBEPIICHHON. ATOMBI, UMEIOIINE TAKOE CTPOCHUE,
00naaroT OONBIION YCTOMYMBOCTBIO HAIPUMEpP, aTOMbl MHEPTHBIX ra3oB Ne, Ar u np.). BHennue
000JI0YKH aTOMOB JIPYTUX SJIEMEHTOB SIBJISIFOTCSI HE3aBEPIICHHBIM U; OHH 3aBEPILIAIOTCS B IIpOLecce
XAMHYECKHX PEAKLIHMN.

Boiaensitor HeMmoMsIpHYIO U MOJSIPHYIO KOBAJICHTHBIE CBSI3U. H € -monspHas KOBaJIeHTHAs
CBSI3b CYILIECTBYET B CaMOM MPOCTOM MOJIEKYIIEe - MOJIeKyJie Bogopona Hp, cocTosieit Bcero us AByx
aroMOB Bojpopoaa. B oOpa3oBaHuMM MONIEKYJbl y4acTBYIOT JIBa aToMa BOJOPOAA, B KaXKIOM H3
KOTOpbIX Ha BHEUIHEW 000j704YKe Bpamiaercss OAMH 31eKTpoH. Ilpu cOmmxenun aroMoB
MEPEKPBIBAIOTCS SIEKTPOHHBIE opOuTanu (puc.7.2, a) u odpaszyercs ob1as mapa MEeKTPOHOB

H+H—H--H

Kaxxaplii 13 aroMOB BOJOpOJa 3aBeplIaeT CBOMl BHEIIHUN YpOBeHb (000J0YKY), 0Opasys
OpA 3TOM YCTOHYMBBIA AymuieT »ieKTpoHOB. OOmias mapa SIEKTPOHOB, B PABHOM CTETEHU
NpUHAUIeKaas KakJIOMy M3 aTOMOB BOJOPO/A, M €CTh XMMHUYECKas CBSI3b MEXIYy aTOMaMu;
IIOCKOJIbKY OHA OJIHA, BAJICHTHOCTh aTOMa BOJOPO/ia paBHA €IUHULIE:

H—H

[Ipu oOpa3oBaHMM MOJEKY/Ibl a30Ta TakKK€ IPOUCXOAUT BO3HUKHOBEHUE OOLIUX
ANIEKTPOHHBIX Map MEXIy aTOMaMH 3JIEMEHTOB. Y aroMa a30Ta Ha BHEIIHEM YpoBHeE (000J0uke)
coJiepKarcsl IATh AEKTPOHOB. [[Ba anieKTpoHa 00pa3yloT mapy, a TpH He UMEIOT Mapbl U CTPEMSITCS
ee npuodpectu. [Ipu cOMMKEHNM ABYX aTOMOB a30Ta 00pa3yloTCsl TpHU OOIIKE IEKTPOHHBIE MapBhl,
CJIEIOBATENBbHO, ATOM a30Ta TPEXBAJIEHTEH:

N-+-N:—:N--N N=N

Tenepb Kaxaplil U3 aTOMOB a30Ta MMEET MO BOCEMb JJIEKTPOHOB Ha BHEIIHEM YPOBHE
(o6oouke), T.e. 000I0UKa 3aBEPIICHA U YCTOHUNBA.

[Tpumepom MOISIPHON KOBAaJICHTHOM CBSI3M CITYXKHUT CBsI3b B Mosiekyie Boabl t°O. Eciu npu
00pa30BaHUM MOJIEKY]I BOAOPOJA M a30Ta aTOMbI B MOJIEKYJIaX OJMHAKOBBI M OOILIas 3JIEKTPOHHAs
napa B paBHOM CTENEHU MNPUHAMICKUT KaKJIOMY K3 aTOMOB, TO B CHUTYyallUsSX, KOIZIa arOMBbI
HEMETAJVIOB pa3IMyHbl, OOIIas 3JIEKTPOHHas mapa OyleT OTTSIHyTa K aToMy TOTo 3JIEMEHTa,
KOTOPBIM CHUJIbHEE MPUTATUBAET U yIEPKUBAET MEKTPOHBI. Tak, MoyeKyla BOJbl COCTOUT U3 JIBYX
aTOMOB BOZIOPO/Zla M OAHOTO aTOMa KHCIOpOJa.
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0,074 um

@ 4
Puc. 7.2. CxeMpl 00pa30BaHus XHMHYECKHX CBs3€i B MOJEKyJax: @ — BOJO-
pona Ha; 6 — Boast Hy0; 6 — ammsfaka NH;; 2 — merana CHy

Ha BHemneMm ypoBHe (000J704Ke) aToMa BOJOPOJA COMEPKUTCS OAMH DIIEKTPOH, a y aromMa
KHCJIOpOa - IIECTh 3JEKTpOHOB. [lpu cONMMKEHWHM aTOMOB KHCIOpOAa W BOIOpoAa 0oOpaszyercs
ycroitunBasi 000JI0YKa M3 BOCBMH DJEKTPOHOB y aToMa KHCIOpoja (Ba HE HMEIOUINX TMapsbl
AIIEKTPOHA MTPUOOPETAIOT €€ y aTOMa BOJOPO/IA):

Ha BHemHeM ypoBHe y aroMa BOAOpOAa HE OCTaeTcsl ANEeKTpoHOB. Jlo oOpa3oBaHHs
MOJIEKYJIBI BOJIBI JIEKTPOHHBIE 00Jlaka BHEIIHETO CJIosi (000JOYKM) aToMa KHCJIOPOJa HAaXOIUINCh
nox ymioMm 90°; B MoseKkyse BOAbI M3-3a B3aUMHOTO OTTAJIKMBAHUSI aTOMOB BOJOPOZA Yrojl CBSI3U
yBennunBaetcs 10 104,5° (puc. 7.2, 6).

.e .e lii
H-+-(,-):~>H--(.): C:)
H H

B wmonekyne ammmaka NH3 arom a3zora umeeT NATh AIIEKTPOHOB, W3 KOTOPBIX JBa
COCTaBJISIIOT TMapy; OCTAJbHBIC TPU AJIEKTPOHA OOPA3yIOT Mapbl C TPEMs AIEKTPOHAMH BOIOPOJIA
(puc. 7.2, B):

B

H
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AtoM yriepona OCoOCHHO MpHUCTOcOOeH K 00pa3oBaHMIO MOJIeKyl. Tak, B Mojekyse
merana CH, 4eTbIpe 2/eKTpoHa aromMa yriepona, He MMEIONIMX Iapbl, HAXOIAT HEIOCTArOIINe
ANIEKTPOHBI Y aroMa BOxOpoja. ATOM yriepoaa MpHOOpeTaeT YCTOHYHMBOE COCTOSIHHE M3 BOCBMHU
AJIEKTPOHOB. B mpocTpaHCTBE 2eKTpOHHBIC O0aka BHEIIHETO cJiosi (000JI0YKH) aToMa yriaepoza
pacnonaratorcs o yriom 109° u o6pa3yror TeTpasip, B BEPIIHHAX KOTOPOTO Pa3MEIIAIOTCS aTOMBI
Bozopoza (puc. 7.2, r):
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B monekyne auokcuaa yrmiepoga COz yeTblpe BaJ€HTHBIX JIEKTPOHA YIVIEPOJA IONApHO
CBSI3aHBI C JIByMsI aroMaMu Kuciopona. B pesynmbrare dopmupyercss BBITSHYTas CTPYKTypa H3
OJIHOTO aToMa yIiiepojia U IByX aTOMOB KHCJIOpoza 1o OoKam:
C=0=C
AToM yriepoga CO CBOMMH YETHIPbMSI BaJCHTHBIMH JJIEKTPOHAMU MOXKET JaBaTb
HECKOHYAaeMbIH ps Mojiekyn (puc. 7.3). Iloatromy Ha 3emiie MUPOKO pacpOCTPaHEHBI COSTUHEHUS
yIjieposia - MeTaH, 3TaH, poraH, OyTaH, OKTaH U Jap. B 3Tux monekynax, HauMHas C 3TaHa, KPOMeE
CBSI3M YINIEPOA-BOAOPO/ MOSIBIAETCS CBA3b YIIIEPOI-YITIEPOI:
H H H H H

H..C.-C--H H..C--C--C--H
H H H H e
Sran ITpomnan
VYIIeBOOPOAHBIE CTPYKTYPBI MOTYT MMETh JTFOOYIO JIJTUHY, MPUYEM KOPOTKUE MOJICKYIIBI
[npucynu rasam, Oonee JJIMHHBIC - JKHUIAKOCTAM H OYCHb IMHHBIC — TBCPAbBIM BCHICCTBAM.

VYIneBogopoAbl CIy)XaT TOpIOYMM B BuAe Ta3a, Heprn wminu mnapaduHa. OxaHUMBArOIIMECS
KapOOKCHIIBHOU Tpymmoit (puc. 7.4, a) yrieBoAOPOAHbBIE MK HA3bIBAIOTCS KUPHBIMH KHCIOTAMU;
OHH BXOJST B COCTaB >KMBOTHBIX JKUPOB. [Ipyrue xapakTepHbI€ YITIE€BOIOPOIHBIE CTPYKTYpPHI -
MOJIEKYIbI CIUPTOB (puc. 7.4, 6).

Eme oxHa BakHas TpyNIa MOJIEKYI C JUTMHHBIME LEMSIMH - MOJIEKYITBI YIIIeBOAOB. X menn
NOAOOHBI YITIEBOIOPOJHBIM, HO K KaKJIOMy 3BEHY LIENU NpUCOeTUHEH Kuciopox. [Ipocreitmmit
YIJIEBOJ - TJIIOKO3a, ofuH U3 BUoB CaxapoB (puc. 7.4, 6). Takoil yrineBoa, Kak IEJUTI003a, UMEET
OYeHb NJIUHHYIO II€Mb; OHA MPHUCYTCTBYET B OOJIBIIUX KOIUYECTBAX B JPEBECHHE U IPYTUX
PaCTUTENBHBIX CTPYKTYpax.

[TouTtn Bes kuBast MaTepus MOCTPOEHA U3 aMUHOKHUCIOT. Ha puc. 7.4, 2-e moka3an o0muit
NPUHIUI TIOCTPOEHUS] TaKUX CTPYKTYp. B cKener 3TUX MOJNEKYd BXOIUT YIJIEPOI C YETBIPHMS
BaJICHTHBIMH dIIeKTpoHaMu. Ha oHOM KOHIIE MONEKyIbl — KapOOKCHIIbHAS TpyIma, Ha APYroM -
amuHorpynma NHz, a MeXay HUMH - MHOXKECTBO JPYTHMX TpYII; CBOWCTBA aMHUHOKHCIIOT
ompeensoTcs MMEHHO uMu. Ha puc. 7.4, 2, 0 moOKa3zaHbl MOJEKYIbl IBYX MPOCTEHIINX
aMUHOKHCIIOT (IJIMIIMHA W aJlaHWHa), Ha puc. 7.4, e - B o0IIeM BUJIE CTPOCHHE 00JIee CIIOKHBIX

AMHWHOKUCIIOT.
— W — Yraepon
o — Bonopon
a 7] 8

e 0
Puc. 7.3. CxematHueckoe u300paxeHHe MOJIEKYJT YITIEBOJOPOIOB: d — METaH;
6 — 3TaH; 6 — nponax; 2 — OyTtaH; 0 — OKTaH
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[UuMH AJlaHUH CnoxHast aMHHOKHCJIOTa
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A — azot; W — yrnepon; @ — kuciopoa; O — Bonopos;
R |— XMMUYECKHE COeTUHEHHS PA3TMYHOTO TUITA
Puc. 7.4. CxemarHyeckoe H300pakeHHE MOJEKYJ: a — XXHPHAsA KHCIOTA;
o — cnupm C>HsOH; 6 — caxap (rmoko3a) CgH120s¢; 2—€ pasnuiHbsie aAMHUHOKHC-

JIOTHI

KoHueBble rpynnbl aMUHOKHUCIIOT 00J1aJal0T BECbMa XapaKTEPHbIM CBOMCTBOM - OHHU JIETKO
COEAMHAIOTCA. AMMHOIpYNNAa M KapOOKCWJIbHas TIpylna CBA3BIBAIOTCS Jpyr € JApPYyroMm, H
AMUHOKHUCJIOTHI 00pa3yloT JUIMHHBIE LeNH (0JHA aMMHOKMCIIOTa Kak Obl LEIUIeTCs 3a IPYrylo).
Takue nenu Ha3pIBatOTCS OEJIKAMU M UIPAIOT BaXKHYIO POJIb B )KU3HU )KUBBIX OPraHU3MOB.

1. 7 Jlexknus Ne7 KocHoe BemiecTBo 3eMiu

1.7.1 Bonpocs! JieKuum:

1. ®opma 1 CTpOEHHUE 3EMIIN.
2. BeliecTBEHHBIN COCTAaB U CTPOEHUE 3EMHON KOPBI.
3. 'mapocdepa u armocdepa 3emiu.
4. 'eoquHAMUYECKHE ITPOLIECCHI.
5. BO3HUKHOBEHHE M T€0JIOTHYECKasi UCTOPUS 3EMITH.

Bonpoc 1. ®opma u crpoenue 3emn

3emiisi sIBISETCA TOM apeHoM, Ha KOTOpPON BO3HUKAIOT, Pa3BUBAIOTCS U IMOTHOAIOT
[UBWIN3ALUH, IPOUCXOAUT CTAHOBJIEHHE E€IMHOTO COBpeMeHHoro oodmiectBa. OT TOro, HaCKOJIBKO
XOpouIo Mbl Oy/leM MOHUMaTh YCTPOWCTBO HAIlel IUIaHEThl, BO MHOTOM 3aBHUCUT Halle Oymyluiee.
OnHako MBI 3HaeM O Hell He Oofblle (a 3a4acTyi0 M CYHIECTBEHHO MEHBILE), YeM O JalleKUX
3BE3/aX.

Hauynem c mpencrasnenuii o ¢opme 3emin. B Hacrosinee BpeMs HMKTO HE OTpPUIAET
YTBEPKACHUSI O TOM, YTO Hallla IJIaHeTa «Kpyriasy». JlelcTBUTENbHO, B MEPBOM IPUOIMKECHUH
¢dopma 3emsn onpezaensierca Kak mapoBujHas. Takoe mpencraBieHHe BO3HHMKIO emie B JlpeBHei
I'peunun. 1M tompko B XVII-XVIII BB. oHO cTano yrouHsAThCSA. BbUIO BBIACHEHO, YTO 3emis
CIUTIOCHYTA MO OCH BpallleHus (pa3HuIla MeXxay ocaMu coctanisieT okoso 21 km). [Ipeanonaraercs,
yto 3emisi (OpMHUPOBATIACh MO BIUSHHUEM COBMECTHOIO JEWCTBUS IPABUTALMHU U LIEHTPOOEIKHBIX
cuwi. PaBHoneHcCTByrOIas 3THX CHJI - CHJIA TSKECTM — BBIPAXKAETCA B YCKOPEHUHU, KOTOPOE
npuoOperaeT Kaxaoe Teno y moBepxHocTd 3emin. Yxke M. HpioToH Teopernuecku 0OOCHOBA
MOJIO)KEHUE, COIIAaCHO KOTOpOMY 3eMils JIOJDKHA OBITh CKaTa B HANpABIEHUU OCH BpAIICHUS U
HOPUHATE (HOPMY LIMIICOMAA, YTO OBUIO BIOCIEACTBUHU MOATBEPXKICHO sMmnupudecku. [lo3nnee
ObUIO OOHApY)XeHO, YTO 3eMiis cKara He TOJbKO Ha IOJII0CaX, HO B HEOOJIBIIOW CTETEHU H T10
skBaropy. Hanbonpmnii 1 HaMMEHBIIMI PaJUyChl dKBaTopa pasnuyarorcs Ha 213 wm, T.e. 3emis
SBJISIETCS TPEXOCHBIM uuIiconioM. Ho mpencrasienus o 3emiie Kak 00 3JUTUIICOUAE TaKKe BEPHBI
JMIIb B IEPBOM NPUOITHKEHUU.

96



PeanbHas moBepxHOCTh 3emin emre Oonee cioxHa. Hambonee OIM30K K COBPEMEHHOM
dburype 3emiu eeouod - 8oobpadxcaemas YpOBeHHAs. NOGEPXHOCHb, NO OMHOUIEHUI0 K KOMOPOU
BEKMOp CUNbL MANCECMU NOBCEMECMHO HAanpaeieH nepnenouxkynapro. Ha tuiomann akBaTtopuu
OKEaHOB TE€OMJI COBIIAJAeT C MOBEPXHOCTHIO BOJBI, HAXOASIIEHCS B MOJHOM Mokoe. Pacxoxienue
MEXAy TreouaoM U siuncouaoM Mecramu jgocturaet +(100-150) M, uyro oOBscHseTCS
HEPABHOMEPHBIM pacHpe/leIeHHeM MacC pa3HOW IUIOTHOCTH B Teile 3eMId, BIMSIONIMM Ha
U3MEHEHUE CHIIBI TSHKECTH, CIIeI0BaTeNbHO, M Ha (hopMy reonsia. B HacTosmiee Bpems U1 CO3/1aHus
reo1e3N4ecKoil OCHOBBI KapT U Apyrux 1eneit B Poccun ucnomns3yercs ammurncons Kpacosckoro co
CIIEAYIOIMMU OCHOBHBIMM IIapaMeTpaMM: AKBAaTOpPHaJIbHBIM paauyc 6378,245 kM; NOISPHBIIA
paguyc 6356,863 kwm; monsapHoe cxarue 1/298,25; miomaas MOBEPXHOCTH 3eMiu okojio 510 mutH
kM2, ee 06bem 1,083 - 10*2 km®. Macca 3emuu cocrasmsier 5,976 - 10%' 1.

OTmeTHM, YTO HEMOCPEIACTBEHHOMY HAONIOCHHUIO JOCTYIHBI TOJIBKO CaMble BEpXHHE (10
r1youH 15—20 KM) TOPH30OHTHI 3€MHOW KOPBI, BBIXOASAIIME HA IOBEPXHOCTh WJIHM BCKPBITHIC
pYIHUKaMU, MIaXTaMyd U OypoBbIMU CKBaxkMHaMH. CyKIEHHS O cocTaBe U (PU3MYECKOM COCTOSIHHH
Oonee TTyOOKMX OO0OJOYEK OCHOBBIBAIOTCS HAa JAaHHBIX TeO(U3NYECKHX METOJOB, T.€. HMMEIOT
MPEINONOKUTENbHBIN XapakTep. M3 3THX MeTo0B 0c000€ 3HAUEHUE UMEIOT CECMUYECKUN METO/,
OCHOBaHHBIM Ha PETUCTPALUU CKOPOCTH PACIpPOCTPAHEHHUS B Tejae 3eMJIM BOJH, BBI3bIBAEMBIX
3eMJIETPSACEHUSAMH WM HCKYCCTBEHHBIMH B3pbIBaMHU. B ouarax 3eMJeTpsceHUll BO3HUKAIOT TaK
Ha3bIBa€MbI€ IIPO/IOJIbHBIE CEHCMHUECKHE BOJIHBI, KOTOPHIE PACCMAaTPUBAIOTCS KaK PEaKLUs CPEIbl
HAa U3MEHEHHWE o0beMa, M TIONMEpEeuHble BOJHBI PEaKUUs CpeAbl Ha H3MEHEHHE (OPMBI, -
pactpoCTpaHsSIONMEeCs] TOJBKO B TBEpPAbIX Tenax. Ha ocHoBe reou3nyecKkux HaOIIOICHUN
YCTaHOBJIEHO, YTO 3eMJIsl HeoqHOpoaHa U nuddepeHIpoBana BIoiabs paauyca.B Hacrodiee Bpems
U3BECTHO HECKOJBKO MoJENel CTpoeHus 3eMiu. BOoNbIIMHCTBO HCcenoBareneil MpUHUMAET
MOZIETIb, COITIACHO KOTOPOM BBIAENSAIOTCS TPU IVIaBHbIE OOOJOYKHM 3eMIIM, pa3/ielieHHbIe YEeTKO
BBIPAKEHHBIMU [TOBEPXHOCTSIMH CEHCMHUECKOT0 pasjiena, I7ie€ CKOPOCTU CEMCMUYECKUX BOJIH PE3KO
usmMenstores (puc. 8.1) [1, 10, 12, 35]:

Puc. 8.1. Buyrpennee crpoenne 3emun [1]

1) 3emHas Kopa - TBepAas BepxHss obonouka 3emun. Ee MomHoCTh n3Mensercs ot 5-10
KM 1o okeanamu 110 30-40 KM B paBHUHHBIX 00JacTsaX u gocturaetr 50-75 KM B TOPHBIX pailoHAX
(MakcuManbHbIE 3HAUECHUSI BCTpevaroTcs noa Auaamu u ['umanasamn);

2) MaHTHs 3eMJIM PacIpOCTPAaHIETCS HIDKE 3EMHOM KOpbl 10 miyoumHsl 2900 kM oT
MOBEPXHOCTH U TMOAPA3ENACTCS Ha JIBE YaCTU: BEPXHIOI MaHTHIO - 10 TyouHsl 900-1000 kM u
HIKHIO MaHTHIO - 0T 900-1000 mo 2900 xMm;
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3) saapo 3emiM, TA€ BBIICIAIOT BHEIIHEE PO, - OO DIyOuHBI Okoino 5120 kM u
BHYTpeHHee s7Ipo — Hike 5120 kM. 3emras kopa oTnensercs OT MAHTHH B OOJBIITMHCTBE CIy4acB
JIOCTaTOYHO PE3KOM celcMUYECKOW IpaHuLed - moBepxHOCTh0 MoxopoBuunya (cokpameHHo M
oxo, i M). CelicMUYeCKUM METOIOM B BEPXHEW MaHTHH BBISIBJICH CIOW OTHOCHUTEIHLHO MEHEe
IUIOTHBIX, KaK Obl «pa3MAT4eHHBIX» TOPHBIX MOpox - acteHochepa.B atom crmoe Habmiomarorcs
MOHIKEHUE CKOPOCTH CEMCMUUYECKUX BOJIH, 0COOEHHO MOIMEPEYHBIX, U MOBBIIICHUE EKTPUIECKOI
IPOBOAMMOCTH, YTO CBUJETEILCTBYET O MEHEE BSI3KOM, 00Jiee TUIACTHYHOM COCTOSHMM BEILECTBa -
Ha 2-3 mopsaKa HUKE, YeM B MOKPHIBAIOLIUX M MOACTUIAIOIIMX cilosiXx MaHTuu. [lpennonaraercs,
YTO ATU CBOMCTBA CBSI3aHbl C YAaCTHMYHBIM IUIaBiIeHUEM BemlecTtBa Mantuu (1-10%) B pesynbrare
0oJs1ee OBICTPOTO MOBBIIICHUS TEMIIEPATYPHI, HEXKENU JaBJICHUS C YBEJIIMYCHUEM IITyOuHBI. BsS3kocTh
acTeHoc(ephl CYIIECTBEHHO H3MEHSETCS KaK B BEPTUKAIBHOM, TaK W B TOPU3OHTAIHLHOM
HaIpaBJICHUH, U3MEHSIETCA U €€ MOIIHOCTh. AcTeHocdepa pacrnoaraeTcsl Ha pa3InYHbIX TIyOnHaX:
mox koHTHHeHTaMu - oT 80-120 mo 200-250 xm, mox okeanamu - ot 50-70 mo 300-400 kM. Ona
HauboJsiee YeTKO BhIpaKeHa M MPUIOAHATA, MecTaMu 10 riyouH 20-25 kM U MeHee, 1moj Haubosee
MOABIKHBIMU 30HAMH 3€MHOW KOpPBI ¥, HalpOTHB, CJIa00 BBIpa)keHa M OIyIIEHA IO Hauboiee
CIIOKOMHBIMU y4acTKaMHU KOHTUHEHTOB (IuTamMu 1iatdopm). ActeHocdepe IpuHaUIeKUT OobInas
POJb B NIYOMHHBIX TEOJIOTUYECKHX Mporeccax. TBepablil HagacTeHOCEpPHBIN CII0H MAHTUU BMECTE
C 3eMHOM KOpOil Ha3bIBaeTCs TUTOCHEPOH.

Cpemusisi TUIOTHOCTh 3€MJIM, 1O TPaBHUMETPUYECKUM JaHHBIM, COCTaBISACT 5,5 r/cm
[110THOCTH TOPHBIX MOPOA, CIAralOUIMX 3EeMHYI0 Kopy, Komebnercs ot 2.4 nmo 3,0 r/cm
ConocraBiieHUe ATUX 3HAYEHUN CO CpeHEN IUIOTHOCTHIO 3€MIIM MPUBOIUT K IPEAIOI0KEHNUIO, YTO
C IIyOMHOW NOJDKHO HaOMIONaTbes yBEIMYEHHE IUIOTHOCTH B MAaHTUU U siape 3emun. Cuurtaercs,
YTO B HaJl aCTEHOC(EepHOM yacTH MAHTHUHU HUXKE IpaHULlbl MOXO MOpOAbl 3HAUUTENBHO IUIOTHEE.
ITpu mepexope OT MaHTHM K spy MPOMCXOAMT CKadyoK IUIOTHOCTH 1o 9,7-10,0 r/cM>, 3aTeM OHa
TOBBIIIACTCS H BO BHYTPEHHEM siipe cocTasisier 12,5-13,0 r/em’.

PaccunraHo, 4TO yCKOpEHHE CHIIBI TSHKECTH M3MEHsieTcs oT 9,82 m/c? y TIOBEPXHOCTHU 0
MaKCHMAJIbHOTO 3HaueHns 10,37 M/c? B OCHOBAaHNHU HIDKHEH MaHTHH (2900 xm). B simpe yckopenue
CHJIBI TSKECTH OBICTPO MaJaeT, 10Xo/s Ha rryouHe okono 5000 km no 4,52 m/c?, manee Ha r1yOuHe
6000 kM naxast 10 1,26 m/c%, a B LEHTpE - 10 HYJSL.

N3BecTHO, uTO 3eMJIsl peACTaBIseT co00i Kak Obl TMTAHTCKUNA MarHuT € CHJIOBBIM HOJIEM
BOKpPYTI. B coBpeMeHHYI0 310Xy MarHUTHbIE MOJI0ca 3eMJIM PacloIOKeHbI BOIU3U reorpaduyeckux
IIOJIFOCOB, HO HE COBMAJAKOT ¢ HUMHU. B HacTosmiee BpeMsl MPOUCXOKIEHUE INIABHOTO MAarHUTHOIO
nojisi 3eMJIM 4Yallle BCEro OOBSACHSIOT C MOMOIIbIO JIMHAMOTEOpUYECKOW KoHuenuuu OpeHkens-
Onp3accepa, CONIACHO KOTOPOM 3TO TOJ€ BO3HHMKAeT B pe3yiabTare JCHCTBHS CHCTEMBI
ANIEKTPUYECKUX TOKOB, BBI3BAHHBIX CJIO)KHBIMH KOHBEKTHBHBIMU JIBUJKEHUSIMHU B KUJKOM BHEITHEM
anape npu BpameHun 3emun. Ha oOmuii ()oH MarHMUTHOTO MOJIS HAKJIABIBACTCS BIUSHHE TOPHBIX
MOpOJI, KOTOpbIE coepkar (eppoOMarHUTHbIE MUHEpasbl, 3ajerarplue B BEpXHEH 4acTH 3eMHOMN
KOpBI, B PE3YJbTaTe Yero Ha MOBEPXHOCTU 3eMIIM 00pa3yloTcsi MarHUTHbIE aHoMaiIuu. OcTaTouHas
HaMarHWYeHHOCTh TOPHBIX MOPOJ, COoAepKAIIUX (eppOMarHUTHbIE MUHEpasbl, OpDUEHTHPOBaHA, KaK
MarHUTHOE TMoje 3eMild, CYIIEeCTBOBaBIee B IepHOon HX oOpazoBaHus. VccrnemoBaHus 3ToH
HAaMarHWYeHHOCTH MOKa3ajii, YTO MarHUTHOE ToJie 3eMJIM HEOJHOKPATHO HUCIBITHIBAIO HHBEPCUH B
XOZI€ TEOJIOTUYECKON HCTOPHUHU: CEBEPHBIM IOJIIOC CTAHOBMJIICS FOKHBIM, @ FOJKHBIM - CEBEPHBIM.
[lkamy MarHUTHBIX HWHBEPCUM MCIONB3YIOT [UIsl COIMOCTaBICHHUS TOJI TOPHBIX MOPOI U
OIpeZIeNIEHUs UX BO3pacTa.

Jlis TOHUMaHHUsS TPOIECCOB, MPOUCXOAAIIMX B TIyOMHaX 3eMJIHM, Ba)KHBIM OKa3ajcs
BOIPOC TEIIOBOTO IOJIS IUIAaHETHl. B Hacrosiee BpeMsl BBIAEIAIOT J1Ba UCTOYHMKA TEIIa 3EMIIH -
Comanie u  Heapa 3emmiu. IlporpeBanme ComHIIEM pacnpocTpaHseTcss Ha TIIyOWHY, HE
npeBbimatomyto  28-30 M. Ha Hekoropoll miyOMHE OT NOBEPXHOCTH pacHojaraercs IoscC
MOCTOSIHHOW TeMIIepaTypbl, PaBHOW CpPEIHETrOJOBOM TeMIlepaType [IaHHOM MECTHOCTH. Tak, B
Mockse Ha mryoune 20 M HabmromaeTcs MOCTOSIHHAs Temmeparypa, paBHas +4,2 °C, a B Ilapuxe
+11,83 °C na myoune 28 M. Huxke mosica mMOCTOSHHON TeMrepaTypbl HAOIIOIEHUSIMH B IIIaxTax,
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pYIHHMKaxX, OypOBBIX CKBa)KMHAX YCTAHOBJICHO IOBBIIICEHUE TEMIIEpPAaTypbl € IIIYOMHOM, YTO
00yCJIOBJIEHO TEIUIOBBIM MOTOKOM, OCTYHAIOIIUM U3 HEIP 3EMIIU.

Cpennee myis 3eMiu 3HauY€HHWE BHYTPEHHErO TEIJIOBOrO mMoToka - okoio 1,4-1,5
MKKaJ1/CM’B CeKyHILy. YCTAHOBICHO, YTO TEIUIOBOII IOTOK 3aBHCHT OT CTEIICHH TOJBHKHOCTH KOPBI
Y HHTEHCUBHOCTHU SHJOICHHBIX (BHYTPEHHMX) IpoOLECCOB. B mpenenax CIOKOHHBIX pailoHOB
KOHTHHEHTOB €r0 3HaY€HHE HECKOJIbKO MeHble cpenHero. CyllecTBeHHble KoJeOaHUs TEIIOBOro
MOTOKA XapaKTEPHBI JIsl TOp, Ha OOJIbIIIEH YaCTH OKEAHUYECKOTO JTHA TEIJIOBOM MOTOK MOYTH TaKOU
JKe, KaK Ha MarepUKOBBIX paBHHUHAX, HO B MpeJeax TaK Ha3bIBaeMbIX PU(PTOBBIX TOJUH CPEIUHHO-
OKEaHCKUX XpeOTOB yBEIMYHMBAETCS MHOTAA B 5-7 pa3. Bricokue 3HaUeHHUs TEIUIOBOTO MOTOKA
OTMEYEHBI BO BHYTpEeHHUX obnacTsax KpacHoro mopsi.

HcTouHMKM BHYTpPEHHEH TEIIOBOW 3HEPrMM 3€MJIM €lle HEI0CTaToO4HO Hu3ydeHbl. Ho
OCHOBHBIMH CUHTAIOTCS: 1) pacmaj paaroakTUBHBIX 3JIEMEHTOB (ypaHa, TOpHS, Kalus U 1p.); 2)
rpaBUTaLMOHHAs quddepeHnnanys ¢ nepepacupesesieHieM Marepyuaa 1o MIOTHOCTH B MAaHTUH U
A7Ipe, COIMPOBOXKIAIOIIASICS BbIIEJICHHEM TeruoThl. Habnronenus B pyaHHKaX, MaxTax U OypOBBIX
CKBa)XMHAX CBHUJICTEILCTBYIOT O MOBBIIICHUH TEMIIEpaTyphl ¢ TIyOMHOM. J{J1s ee XapaKTepuCTUKU
BBEJICH N€OTEpPMUYECKHUI T'paJMEHT - HapacTaHUe TeMmIeparypsl B rpaaycax Llenbcust Ha equHUIYY
1yOouHel. Ero 3HaueHWs pa3nu4HbI B pasHBIX MecTax 3eMHOro mapa. CpemHuM CuuTaercs
npumepHo 30 °C Ha 1 kM, a KpailHHe 3HaYeHUs AMAara3oHa pazIuvarTcs Oojee 4em B 25 pas, uro
OOBSICHSIETCSI  pa3IM4YHOM  DHJIOTEHHOW  AKTUBHOCTBIO  3€MHOM  KOpPbl M pa3jIM4yHOMN
TEIUIONPOBOIHOCTHIO TOPHBIX Mopoa. Hanbomnbimii reorepmuueckuii rpaauent, paBubiii 150 °C Ha
1 kM, ormeden B mrare Operon (CIIIA), a naumensmmii (6 °C Ha 1 xM) - B KOxHOU Adpuke. B
Konbckoli ckBaxuHe Ha riyomHe 11 kM 3apeructpupoBana Temmeparypa okxono 200 °C.
HaunGonbimune 3HaueHus: rpaiu€HTa CBSI3bIBAIOT C MOJBUKHBIMHM 30HAMH OKEaHOB U KOHTMHEHTOB, a
HAaUMEHbIINE — C HauboJee YCTOMYUBHLIMH M JIPEBHUMHU y4aCTKaMH KOHTHHEHTAJIbHOH KOPBI
W3MmeHeHne Temmneparypbl ¢ IIIyOMHOW OIpeNeieH0 BecbMa MPUOIU3UTENBHO IO KOCBEHHBIM
JaHHBIM. {7151 3eMHOM KOpBI pacueTsl TeMIepaTyp OCHOBBIBAIOTCS IIaBHBIM 00pa3oM Ha JaHHBIX O
TEIUIOBOM ITOTOKE, TEIIONPOBOJHOCTH TOPHBIX MOPOJ, TEMIIEpAType JaB, HO JUIsl OOJBIINX TIIyOUH
TakMe JaHHbIE OTCYTCTBYIOT, M COCTaB MaHTHUHU M sAJpa TOYHO HeusBecTeH. IIpenmomaraercs, 4ro
HUKE acTeHOoCc(epbl TemIeparypa 3aKOHOMEPHO IOBBIIIAETCS NPU 3HAYUTEIbHOM YMEHbIIEHUU
re0TEPMUYECKOrO TPaJAUEHTA.

Ha ocHoBe npezncraBieHuil 0 TOM, 4TO PO COCTOUT INIaBHBIM 00pa3oM U3 XkKeies3a, ObUIH
IIPOBEJCHBl PAacyeThl €ro IUIABJICHUS Ha Pa3iIUYHBIX IPaHUIAX C YYETOM CYILECTBYIOIIETO TaM
nasneHud. [lonydyeHo, 4YTo Ha rpaHHIle HIDKHEW MAaHTHUU M sApa TeMIleparypa IUIaBJICHUS JKele3a
noskHa 06Tk 3700 °C, a Ha rpaHulle BHELIHETO M BHyTpeHHero sapa - 4300 °C. 13 sroro aenaercs
BBIBOJI, UTO C (pu3MUecKoil TOYKM 3peHus Temmeparypa B siape coctasisier 4000-5000 °C. st
CPaBHEHMsI MOJKHO YKa3aTh, 4TO Ha noBepxHoctu CosHua temneparypa 4yTb MeHbiie 6000 °C.

Kocuemcss Bompoca 00 arperarHoM coctosHuM BemlectBa 3emun. CuuTaercs, dYTO
BEIIIECTBO JUTOC(HEPHI HAXOAUTCS B TBEPJOM KPHCTAJUIMYECKOM COCTOSIHUH, TaK KaK TeMmIeparypa
IIPU CYIIECTBYIOIINX JABJIECHUSAX 3/1€Ch HE JJOCTUTAET TOUKH IJaBieHus. OgHaKo MecTaMu U BHYTPH
36MHOM KOpBl CEHCMOJOrM OTMEYal0T HaJW4YM€ OTAEIbHBIX HU3KOCKOPOCTHBIX  JIMH3,
HalOMHUHAIOMUX acTeHochepHbIil cioi. [lo celicMUYecKMM aHHBIM, BEIIECTBO MAHTHUU 3EMJIH,
qyepe3 KOTOPYIO NMPOXOAAT KaK IIPOAOJIBHBIE, TAK U IIONIEPEUHBIE CEHCMUYECKHUE BOJIHBI, HAXOAUTCS B
3¢ deKTUBHO-TBEPAOM COCTOSSHUU. [Ipu 3TOM BeliecTBO HUKHEW MaHTHUU, BEPOSTHO, HAXOAUTCS B
KPUCTAJNINYECKOM COCTOSIHUHM, IIOCKOJIBKY CYIIECTBYIOIEE B HHMX JIABJICHHME IIPEHATCTBYET
riaBneHuto. Toapko B acTeHOcdepe, TAe CKOPOCTH CEHCMUYECKHX BOJIH MOHM)KEHBI, TeMIeparypa
npuOIMKaeTcs K TOUKe IuiaBieHus. [lpenmnonaraeTcs, 4To BEIECTBO B aCTEHOC(HEPHOM CII0€ MOXKET
ObITh B aMOpP(pHOM CTEKJIOBHJIHOM COCTOSIHUH, a 4acTh (MeHee 10%) naxke B pacIllaBICHHOM.
[eopusnveckue maHHBIE, a TaK)KE€ OYAard MAarMbl, BO3HMKAIOIIME HA pa3IMYHBIX YPOBHAX
acTeHoc(epHOro Clos, YKa3bIBAlOT HAa HEOAHOPOAHOCTh M PACCIOCHHOCTh acTteHocdepsl. Urto
KacaeTcs COCTOSHHsI BEIIECTBAa B sApe 3eMJIM, TO OOJBUIMHCTBO HMCCJIEIOBATENCH CUMTAIOT, YTO
BELIECTBO BHEIIHEIO SApa HAXOAUTCS B KUAKOM COCTOSHHMH, @ BHYTPEHHEE AIpO0 — B TBEPIOM,
IIOCKOJIBKY TE€pexoJ] OT MaHTUU K SJpY COINPOBOXKAAETCS PE3KUM CHI)KEHHEM CKOPOCTH
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IIPOJOJIBHBIX CEMCMUYECKUX BOJIH, @ IIOIIEPEYHBIE BOJIHBI, PACIIPOCTPAHSAIOIINECS TOIBKO B TBEPAOM
cpene, B HEro He BXOIAT.

Bomnpoc 2. BemecTBeHHBbIH COCTaB M CTPOEHUE 3eMHOI KOPbI

AHanu3 XUMHYECKOTO M MHUHEpPAJIbHOIO COCTaBa 3€MJIM HUMEET CYIIECTBEHHbIN
TEOPETUUECKUI U MPAKTUYECKUNH MHTEPEC: OH MOXET MPUOTKPHITH MHOTHE TaliHbI 0Opa30BaHUs U
HBOJIIOIMY HAIIEH TUIAHETHI U JIaTh KIIIOY K Oosiee 3 PeKTUBHOMY TIOMCKY MHUHEPAIBHBIX PECYpPCOB.
O cpeanem cocTtaBe 3eMJIM CYyIAT IO BEHIECTBY, U3 KOTOPOrO COCTOSAT METEOPHUTHI, TaK Kak
CUMTAETCs, YTO MMEHHO M3 3TOr0 Marepuajiga B CBOE BpeMsl MpOM30LUIM IIaHeThl CoJIHeYHON
cUCTeMBI, B ToM uncie 3emis [12, 24, 27, 35 u np.]. Beigensator kamennsie (97,7% Bcex HaXo0K),
xkene3zokamennbie (1,3%) u xenesnbie (5,6%) mereoputhl. X XMMHUUYECKUN aHAIU3 TO3BOJISIET
IPENOJIOKUTh, YTO B COCTaBe 3emun mpeobmamaer sxene3o (30-36%), kuciopon (29-31%),
kpemauii (14-15%) u maramii (13-16%). Kpome Toro, Koimm4ectBo cepbl, HUKENs, allOMHUHHS U
KaJIbIUsl U3MEPSETCS eqUHUIIAMH TIPOLEHTOB KaXIblil. Bce ocTanbHbie 37IEMEHTHI IPUCYTCTBYIOT B
KOJIM4YeCcTBE, MeHbIIeM 1%.

Haubonee nocroBepHbie CBEIEHUS UMEIOTCS O XUMUYECKOM COCTaBe CaMOil BepXHEH yacTu
3€MHOM KOpPbI MaTE€PHUKOB, JOCTYITHOM sl HEMOCPEICTBEHHOTO HaOMoAeH!s 1 aHanu3a [12, 24, 27,
35 u ap.]. IlepBoie nanubie ObuTH OmyOIMKOBaHBI B 1889 1. amepukanckum yueHbiM . Knapkowm,
KOTOPBI TONYYMJI MX Kak CpeAaHue apudMeTHuecKne MMEBIIUXCS B ero pacrnopsokernnn 6000
pe3ylnbTaTOB XMMHYECKOTO aHajin3a pPa3IMYHBIX TOPHBIX THopod. B nanpHeimeM 3Tu JaHHBIE
YTOUHSAJIUCh. B coctaBe 3eMHON Kopbl HauOojiee paclpOCTPaHEHbl CIEAYIOUIME BOCEMb
XUMHYECKHX DJIEMEHTOB, COCTAaBISIOMIMX B cymMMe cBbilie 98% mo Becy: kuciopoxa (46,5%),
KpeMHuuii (25,7%), xene3o (6,2%), kanpuuii (5,8%), maruuii (3,2%), varpuit (1,8%), kanuii (1,3%).
Eme nsate 3m1eMeHToB coaepkarcs B 3€MHOM KOpe B KOJIMUECTBE JIECATHIX AOJEH MPOLIEHTA: TUTAH
(0,52%), yrnepon (0,46%), Bonopox (0,16%), mapraner (0,12%), cepa (0,11%). Ha Bce ocraibHbie
ANIeMEHTBI TpuxoauTcs okoio 0,37%.

B 1924 r. wnopBexckuit wuccinenoarens B.M. TonbammuT MOpemiokmwi MIHPOKO
UCIIONB3YEMYIO U B HACTOAIIEE BPEMsI T€OXUMHUYECKYIO KIacCU(DUKAIMIO XUMUYECKUX DIIEMEHTOB,
pa3eNuB UX Ha YETbIPE FPYMIIbI:

¢ cunepodunpHas rpyrmmna XUMAYECKUX JIEMEHTOB BKJIFOUAET B Ce0sI JIEMEHThI ceMelcTBa
JKelle3a, IUIATMHOBBIE MeETallbl, a Takke MonuOaeH u peHuil (Bcero 11 »srmemeHTOB), MO
TFE€OXUMHUECKUM 0COOEHHOCTSAM OJIM3KHE KeTe3y;

O nuTOUIBHBIE AJIEMEHTHl COCTABIAIOT TPyNMIy U3 53 3IEMEHTOB, COCTABISIOLIUX
OCHOBHYIO MacCy MUHEPAJIOB 3€MHOU KOPHI (JIuTOcephl): KpeMHUN, TUTAH, IUPKOHUH, PTOP, XJIOD,
aJFOMUHU, HATPU, KaTUi, MarHuid, KanbUWWd U T.]1.;

¢ xampkodunpHaAs TPyMIa XUMHUYECKHUX DIEMEHTOB IMIPEJICTaBICHA CEpPOH, CYypbMOH,
BHCMYTOM, MBIIIBSIKOM, CEJICHOM, TEJUTYPOM M PAJIOM TSKENBbIX I[BETHBIX METaUIOB (MeIb U Jp.) -
Bcero 19 aneMeHToB, CKIOHHBIX K 00pa30BaHUIO MPUPOIHBIX CYIb(QHIOB, CEICHUIOB, TEJUTYPHIOB,
cynbdocosied ¥ MHOTJA BCTPEYAIOUIMXCS B CAaMOPOJHOM COCTOSIHUU (30J10TO, cepedpo, pTyTh,
BHUCMYT, MBIIIBSK H JIP.);

0 K arMOQWIbHOW Tpymne NPUYUCIECHbl XHUMHUYECKHE D3JIEMEHTHl (a30T, BOJOPO/,
Onaropo/iHble Ta3bl), TUMUYHBIC JIJIS 36MHON arMOc(epsl, B COCTaBE KOTOPOH OHU MPUCYTCTBYIOT B
BUJIE CBOOOJHBIX aTOMOB WJIM MOJIEKYI.

3eMHYI0 KOpY Clarair0T pa3Hble TPYIIbl TOPHBIX MOPOA, PA3IUYAOMIMXCA YCIOBUSMU
oOpa3oBaHMsl U cocTaBoM. [OpHBIE MOPOABI MPEACTABISAIOT COOOW MHUHEpaJbHbIE arperarsl, T.€.
OTIpeJ/IeIEeHHOE COYeTaHHEe MUHEpaloB. Muneparamu HA3616aAl0M HPUPOOHbIE  XUMUYECKUE
COCOUHEHUsI UNU CAMOPOOHble XUMUYECKUe 2JleMeHmbl, KOmopvle BO3HUKAU & pesyivmame
ONpeoeneHHblX  PUIUKO-XUMUUECKUX NPOYeccos, NpOMeKarnwux 6 3eMHOU Kope U Ha ee
nosepxHocmu. BOIBIIMHCTBO MHHEPAIOB MPEACTaBIACT COOON KPHUCTAJUIMUECKHE Tella, U JIUIIb
HEMHOTHE U3 HUX - aMmopdubie. POPMBI MPUPOIHBIX KPUCTALIOB Pa3HOOOpPA3HBI M 3aBHCST OT
3aKOHOMEPHOTO pACHOJIOKEHHUSI B MPOCTPAHCTBE MHKPOYACTUI[ — AaTOMOB, HOHOB, MOJIEKYI,
00pa3yomux CTPYKTYpy KPUCTAIIOB, UM WX KPUCTAUIMYECKYIO (IPOCTPAHCTBEHHYIO) PEIICTKY.
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Hns  dopmupoBaHus STOH CTPYKTyphl OOJBIIOE 3HAUYCHHE MMEIOT (U3UKO-XMMUYECKHE H
TepMoIMHaMu4ecKkue ycioBus. Tak, rpaduT — camblil MATKUI (TBepaocTh 1) MuHepan - oOpasyer
Ta0IMTYAThIC KPHUCTAJUIBI, a aliMa3 - CaMblil TBEpIblid MuHEpan (TBepaocTh 10) - umeeT camyro
COBEpIICHHYIO KyOMYEeCKyI0 IpylIly CUMMETpuu. Takasi pa3HHIIa B CBOWCTBAX CBS3aHA C pa3HUIEH
B PaCHOJI0XEHUH aTOMOB B KPUCTAJITMUECKON pEIIeTKe.

B mnacrosmmee Bpemsi wu3BecTHO Oosnee 2500 mpUPOAHBIX MHHEPAJOB, HE CUHTAs
pa3sHOBUAHOCTEH, HO TOJBKO HeMHorue (okosno 50) - mopomooOpa3yromue - ydacTBYIOT B
00pa30BaHUM TOPHBIX MOPO/I, CIAralONINX 3eMHYI0 Kopy. OcTalibHble MUHEpajbl B TOPHBIX MOPOAAX
BCTPEYAIOTCS B BHJE HE3HAYUTENIBHBIX NMPUMECEH M HAa3bIBAIOTCS AKLECCOPHBIMH MUHEpPATaMU.
Knaccudukanus MuHEpaaoB OCHOBaHA Ha UX XUMUYECKOM COCTaBE U KPUCTAJUIMYECKON CTPYKTYpeE.
['maBHeiimme mopoaoodpas3yonre U pyJHbIe MUHEPATbl 00BETUHIIOTCS B HECKOJIBKO MUHEPAIbHBIX
KJIACCOB:

¢ caMOpomHBIE AIEMEHTBI: CAaMOPOIHOE 30JI0TO, cepedpo, Meb, TUIaTHHA, rpaduT, aamas,
cepa;

O cynbGUABL: TUPUT, XATBKOIUPHUT, TAJICHUT, KHHOBAPH;

O ranougHbIe COCIMHEHHS: TAIHUT (TOBapEHHAs COJIb), CUJIbBUH, KAPHAJUTUT U (IIIOOPUT;

O OKCHIBI W THIPOOKCHJBI: KBapll, ONajJ, MarHeTUT (MAarHUTHBIA KEIE3HSK), TEeMAaTHT,
KOpPYH/I, TUMOHHT, T€TUT;

¢ xapOOHATHI: KaJIbIUT (M3BECTKOBBIN IINAT), MPO3padHasi pa3HOCTh KOTOPOTO HAa3bIBACTCS
WCJIaHJICKUM HITMAaTOM, JI0JIOMHT;

¢ docdarsr: anarut, pochopurt;

O cynbdarsl: TUIIC, aHTUAPUT, MUPAOWIHT (TIIayOepoBa colib), Oapur;

O Bonb(dpamarsl: BOIbPpaMUT;

¢ cunmukarel: KBapll, OJTHBUH, OEPHUILI, MUPOKCEHBI, POTOBasi OOMaHKa, CIIONbI, 3MEEBUK,
TaJbK, IJIAyKOHUT, TTOJIEBIC IIMATHI.

OcoOpIif KJTacc MHUHEpAIOB COCTABIAIOT CHIMKAaThl. B 3TOT Kilacc BXOmAT HaumOosee
pacripocTpaHeHHble B 3eMHOM Kope (Oonee 90% mo Becy) mopomooOpasyrolue MHUHEpabl,
Ype3BBIYAITHO CIOKHBIE IO XMMUUYECKOMY COCTaBY M YYaCTBYIOIIHNE B CTPOCHUHU BCEX THUIIOB TOPHBIX
MOpO/, B TEPBYIO OYEpeh MarMaTH4ecKux W Meramopduueckux. OHH COCTaBISIFOT MPHUMEPHO
TPeTh BCEX M3BECTHBIX MHUHEpanoB. MHorma B cHIMKaThl BKIIOYAOT KBapil. OCHOBY
KPHUCTAJUTMYECKON PEIISTKH CHUITMKATOB COCTABIISICT MOHHAS YeThIpeXBajeHTHas rpynmnupoBka SiOa.

Eme npeBHHE pyAOKOMBI MOAMETHIIM, YTO B PYIHBIX MECTOPOXKACHUSX OTICIbHBIC
MHUHEpaJIbl BCET/Ia BCTPEUaroTcsi coBMecTHO. COBMECTHOE HAaXOXKICHWE MHUHEPAJoB 00O03HAYAETCS
TEPMUHOM «IIapareHe3ucy WK «IapareHe3y (rped. «mapay - Bosine, noasne). s kaxmaoro mpoiecca
MHUHEpaI000pa30BaHUsl XapaKTepHbl CBOM 3aKOHOMEPHBIE COUETaHHWS MUHEpajoB. B kauecTBe
MPUMEPOB TapareHe3nuca MOXXHO MPHBECTH KBapIl W 30J0TO, XaIbKOMHUPUT U CepeOpsSHBbIE PYIbL.
3HaHWEe TapareHe3uca MHHEPAJIOB OOJerdyaeT 3agady MOWCKa IMOJIE3HBIX HCKOMAeMBIX IO MX
cnyTHUKaM. Tak, CIyTHUK anMa3a mupon (Pa3HOBHIHOCThH IPaHaTa) MOMOT B CBOE BPEMsI OTKPHITh
KOPEHHBIE MECTOPOXKICHHS aIMa30B B SIKyTHu.

OmnpeneneHHoe coueTaHne MUHEPAJIOB, KaK YKa3bIBAJIOCh BBILIE, 00pa3yeT 2copHule nopoobl
- NpuUpoOHble azpecamvl MUHEPANo8 0Oolee UM MeHee NOCHMOAHHO20 MUHEPALOSUYECKO20 U
XUMUYECKO20 COCMAsa, 0opazyouue camocmosmelbhbie 2e0102udecKue meud, ciazarouue 3eMHyro
kopy. ®opma, pa3Mepbl W B3aMMHOE pPAaCIOJIOKEHHE MHHEPAIBHBIX 3€peH O00YyCIOBIMBAIOT
CTPYKTYpY M TEKCTypy FopHbIX mopos. Crararolye 3¢eMHYI0 KOpY TOpHBIE MOPOJIbl B OOJIBIIMHCTBE
CBOEM TIPEJICTABIISIIOT arperar MHOTUX MHHEPAJIOB, peXe OHU COCTOST M3 3€PEH OJHOTO MUHEpaa.
MuHepanbHBIi COCTaB, CTpoeHUE U (OPMBI 3aJeTaHus TOPHOM MOPOIBI OTPAXKAIOT YCIOBHS e
o0pa3zoBaHwsl.

[To mpouCX0XIEHUIO TOPHBIE MTOPOBI PA3ICISIOT HA TPH TPYIIIIHL:

1) maemamuueckue TOpHBIE TIOPOIBI, OOpa3yloIIHecs B pe3ylbTaTe BHEAPCHUS
(MHTpY3WBHBIC TTOPOJABI) B 3€MHYIO KOPY WM HU3BEPKECHHS Ha MOBEPXHOCTh MarMel (3¢ddy3uBHBIE
nopofsl). M3nuBimasics Ha MOBEPXHOCTh Marma HasbiBaeTcs jaBoid. C MarMaTuyecKUMHU CBSI3aHbI
MHOTHE MECTOPOXKIIEHUSI METAJUTMUECKUX TOJE3HBIX MCKOMAEMBIX, a TAKXKE alaTUTOB, aIMa30B U
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T.1.;

2) ocadouynvie TOPHBIC TOPOIBI, OOpPA30BABIIMECS MPU OCAKICHUUA Pa3pPYIICHHBIX
MarMaTH4ecKuX MOPOJA U HEKOTOPHIMHU APYTMMH IYTSMHU B OKE€aHE, MOpSX, 03€pax U pekax. B mx
COCTaBe BBIIEISAIOT OOJIOMOYHBIC, TIMHUCTHIE, XUMUYECKHE U oOpraHoreHHble. Kak mose3Hbie
HCKOIIaeMbIe UMEIOT 3HAYEHUE CIIEIYIOIINE 0CaT0UYHbIE TOPObI: HEPTh, T'a3, Yroib, TOPY, OOKCUTHI,
dbochoputsr u ap.;

3) memamopghuueckue TOPOIBI, T.€. NMPeoOpa3OBaHHBIE M W3 MarMaTHYeCKHX, M U3
ocanouHblx. B meramopdpuueckux — yciaoBusiX — (QOpMHpYIOTCS  JKENE3HbIE,  MEJHBIE,
NOJMMETATNYECKHE, YPAHOBBIC U IPyTUE PYAbI, a TAKXKe TpaduT, paroleHHble KaMHH, OTHEYTIOPHI
u Tn. HWuorma wu3 rpynmbl MeTaMOpGUYECKUX BBIACISIOT KaK CaMOCTOSITENbHBIM  KIlacc
METaCOMaTHYECKUE TOPHBIE MOPOJIBI, 00Pa30BaBIIMECS B pe3yjbTare METacoMaTH3Ma - Ipoliecca
3aMEILEeHHS] OIHUX MHUHEPAJIOB JIPYTUMHU C CYILIECTBEHHBIMU M3MEHEHUSIMH XUMHUYECKOTO COCTaBa
TOPHOM MOPOJIBI, HO C COXPaHEHUEM €€ 00beMa M TBEPIOTO COCTOSIHHS ITPH BO3ACHCTBUN PACTBOPOB
BBICOKOW XMMHUYECKON aKTUBHOCTU. [IpHu 3TOM NpoucxoauT MUrpamusi XMMHYECKUX 3JIEMEHTOB.

W3 ocanouHbIX, MarMarnyeckux U MeTaMoppUUYECKUX TOPHBIX IOPOJ, 3aJIETalOIIUX BbIIIE
rpanuipl Moxo, coctout Bes 3eMHast kopa. COOTHOUIEHME Pa3IMYHBIX THUIIOB TOPHBIX MOPOJ B
COCTaBe KOpbl M3MEHSETCS B 3aBUCHUMOCTU OT penbeda 3eMiId U IeoJIOTUYECKOM CTPYKTyphl. B
npefenax KOHTUHEHTA BBIACNSIOTCS PaBHUHBI M TOpPHBbIE OOJNIACTH, B OKEaHaX — IIOJIBOJIHBIC
OKpanHbl MaTepukoB (1enbd 10 TryouHs! 0kos0 200 M, KOHTUHEHTAJIBHBIN CKJIOH C TIOAHOXKUEM JI0
m1youH 2,5-3,0 kM), 1oxke (¢ mpeodraaamuMu ryonHaMu 4—~6 KM), TNTyOOKOBOAHBIE 5KeJI00BI (710
10-11 kM u Gosee) U CpeAMHHO-OKEAHCKUE XPEOTHI.

OOBIYHO BBIIEISIIOT YETHIPE IIABHBIX THIIA 3€MHOM KOPBI: KOHTUHEHTAIbHBIH, OKEAHCKHIA,
CyOKOHTHHEHTAIBHBIN 1 cyOokeanckuit [10, 12, 30, 35].

Konmunenmanvnoii mun 3eMHOW KOPBI MMEET Pa3IUYHYI0 MOIIHOCTH (TONIIMHY): B
npezaenax KOHTUHEHTaJIbHBIX PaBHUH — IIaTGopM - 35-40 KM, B MOJIOJIBIX TOPHBIX COOPYKEHUSX -
55-70 kM. MakcumanpHas MOITHOCTH (0Koso 70-75 kM) ycranoBieHa nof [ umanasmu u Annamu. B
CTPOEHUU KOHTHHEHTAJIbHOM KOpBl YYacTBYIOT [B€ IVIABHBIE YaCTU: OCAJO0YHAas, COCTOAIIas W3
OCaJOYHBIX  TOPHBIX  MOPOA;  KOHCOJIMJIMPOBAHHAs, CIOKEHHAas  MarMaTU4eCKUMH U
MeTaMOp(UYECKUMU  [OpoJaMHu,  KoTopas  OOBIYHO  pas3jensieTcss Ha  T'paHUTHBIN
(TpaHUTOTHENCOBBIN) U 0a3aIBTOBBIN (IPaHYIHTO-0a3abTOBBIN) ciou. [[nst Bcex cioeB 3eMHOI
KOpBI XapaKTepHa MepeMeHHasi MOUTHOCTh. Tak, MOIIHOCTh OCaJ0YHOIO CJIOS KOJeOneTcs OT Hyms
(na mmTax - bantuiickoMm, AIJaHCKOM M JAp.) IO 5 KM B Npeaenax KOHTHHEHTANbHBIX PaBHUH U
TOJILKO B KPYNHBIX IPOrudax KOHCOJUAUPOBAHHOM KOpbl yBenuuuBaercs A0 8-10 kv u Oonee. B
OpPOTEHHBIX 00JAaCTSIX B MPEATOPHBIX M MEXTOPHBIX MPOTHOax 3TOT cloil gocturaer 15-20 k.
MOMHOCTh TPAHUTHOTO cJIosi u3MeHsaeTcst oT 10 70 25 KM B 3aBHCUMOCTH OT OOIIEH MOIIHOCTH
3eMHOH KOpBI, HA paBHUHAX OHa COCTaBisIeT mpuMepHO 15-20 kM, B ropHBIX paiioHax - 20-25 kM.
bazanbToBEIN croi Takke 00JajaeT W3MEHYMBOH MOMIHOCTHIO - OoT 10-15 10 20 kM B mpenmernax
w1aTGopM u J10 25-35 KM B HEKOTOPBIX TOPHBIX COOPYKEHUSIX.

Okeanckutl mun 3€MHON KOpPbBI, XapaKTepHbIA I Jo)ka MHUpPOBOTO OKeaHa, pPe3Ko
OTJIIMYAETCS OT KOHTHMHEHTAJIBHOIO KaK 10 MOIIHOCTH, TaK M IO COCTaBy. B HEM OTCYTCTByeT
TPAHUTHBINA CJIOW, @ MOIITHOCTH KojiebmeTcs ot 5 10 12 kM, B cpenHeM coctapisisa 6-7 kM. CocTouT
OH U3 Tpex ciioeB: 1) mepBblid (BEpXHHUI) CION PBIXJIBIX MOPCKHUX OCAJKOB MMEET MOIIHOCTH OT
MEPBBIX COTEH METPOB /10 | KM, pexxe Ooblie; 2) BTOpoil ciioil umeeT MoiHoCTh oT 1 70 1,5-3 kM.
[To maHHBIM OypeHus, CIOW MpeAcTaBlIeH 0a3aJlbTOBHIMU JIaBaMH C MOJYUHEHHBIMH TPOCIOSMHU
KPEMHUCTBIX M KapOOHATHBIX MOpOA; 3) TpeTHil cioil MomHOCThIO 3,5-5 KM MOKa He MpoiineH
OypeHueMm.

Cybokeanckuti mun 3eMHOM KOpPbI XapaKTepeH Ui ITyOOKOBOAHBIX KOTJIOBHH OKPaHMHHBIX
U BHYTPEHHHUX Mopel (roxkHas korinoBuHa Kacnuiickoro, Yepnoe, CpenuzemHoe, OxoTckoe u
npyrue mopsi). OcoOEHHOCTh CTPOEHHUS AITOTO THIA 3EMHOM KOpPhl — OOJNBINass MOITHOCTH
ocano4HbIX opox (10 4—10 kM, mectamu 110 20 km). [TomoOHOE CTpoeHHE KOPBI XapaKTEPHO U IS
HEKOTOPBIX TIIYOOKMX BMAJAWH Ha Cyllle, Hampumep I IeHTpaibHOW dYacth [Ipukacmuiickoit
HU3MEHHOCTH (BHaJNHbI).
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CyOKOHTHHEHTAJIbHBIA THIT 3€MHOW KOPBI XapaKTEpeH AJs OCTPOBHBIX IYyT (AJEyTCKOM,
Kypunbckoif u nip.) u okpaun marepukoB. [lo cTpoeHuio oH OIM30K K MarepuKkOBOMY THUITY, HO
UMeeT MEHBIIYI0 MOIHOCTh (20—30 kM). OcOOEHHOCTHIO CYOKOHTHHEHTAIBHOW KOPbI OCTPOBHBIX
IyT SIBJISIETCS HEYETKOCTh Pa3/ICNICHUs CII0E€B KOHCOJIUUPOBAHHON KOPHI.

[Tocnennue reopusnveckre JaHHbIC U MaTepHallbl YHUKAIBHOH cBepxTiryookoit Konbckoi
CKBa)KMHBI ITyOMHON CBBINIE 12 KM TO3BOJSIOT TOBOPUTH O TOpas3no Oojiee CIOXKHOM CTPYKType
36MHOM KOpBI U MHAYE MOAONTHU K UCTOJIKOBAaHUIO CTPOEHUS 36MHOM KOPbI, CTUMYIIMPYS CO3/1aHUE €€
HOBbIX Mogzeneid. Hampumep, B wmomenu H.M. IlaBieHkoBOW KOHCOJUIMPOBAHHAS 4YacTh
KOHTHUHEHTAJIbHOU KOPBI (HUXKE OCAJ0YHOIO CJIOS) B OTJIMYUE OT ONMKUCAHHOM JBYXCIOWHON MOJIEIH
paszzaensieTcst Ha TpH ciiosl. bornee Toro, mpeacTraBieHHas ABYXCIOWHAs MOJIEIb KOHCOIUINPOBAHHON
YaCTH KOHTUHEHTAJIHHON KOPBI C BBIACICHHEM T'PAHUTHOTO U 0a3ajJbTOBOTO CJIOEB OCHApUBACTCS
MHOTUMHU  cedicMonioramu. leodusnueckue HcCCiAeOBaHUS  CBUACTEILCTBYIOT O  IOJHOM
HEOIPE/IEICHHOCTH B TOJOXKEHUUM TPAHUIBl MEXIY STUMHU CIOIMU. DTO MOATBEPIMIM HTOTU
Oypenus Konbckoil cBepxrinyOokoi ckBakuHbI. 110 mpenBapuTenbHBIM CEMCMUYECKUM IaHHBIM, 3Ta
CKBa)XMHA JIOJDKHA ObLIa BCKPBITH 0A3aJIbTOBBINA CIIOW Ha TIIyOMHE OKOJIO 7 KM, OJHAKO 3TOTO HE
MIPOU3O0IIIO, OKa3aJIoCh, YTO CEHCMHUYECKas TpaHUla MPOXOIUT BHYTPU OAHOOOPA3HOM TONIIU
MeTaMOp(HUIECKIX TTOPOI.

OTo emie pa3 MOTYEPKHUBACT, YTO CTPOCHHE 3€MHOI KOpHI U 3eMJIM B LIEJIOM OTJIMYAeTCs
OOJIBIION CIIOKHOCTBIO M Pa3HOOOpa3ueM BCIEICTBHE Pa3IMYHON HCTOPUH €€ (POpMUPOBaHHS U
pa3IMYHOTO XapakTepa MIPOTEKAIoIIMX B HEW mporeccoB. MHOroe eimie OcTaeTcs HESICHBIM,
OCOOEHHO B MHTEPIIPETALIMU BEUIECTBEHHOIO COCTaBa HUKHUX CII0E€B KOHTHHEHTAIbHON KOPBI.

Bonpoc 3. I'mapocdepa n armochepa 3emian

Tuopocpepa — 600Has obonouka 3emnu, exaOuaOWaAs 6 cebs 6CHO XUMUYECKU He
céazannylo 600y. Bona npucyrcTByeT Ha 3emiie B TpeX (a3oBbIX COCTOSHHSX: TBEPAOM, SKUIKOM U
rasooGpassom. U3 moutw 1,5 Miap km® o6imero oGbema Box THApocdepsl 0Komo 94% MpHXOTHTCS
Ha MupoBoii okeaH, 4% — Ha MOA3eMHbIE BOJbI (OONBIIYIO UX YaCTh MPEJICTABIAIOT IITyOMHHbBIE
paccoubl), 1,6% -Ha JeIHUKU U TIOCTOSIHHBIE CHera, 0KoJio 0,25% - Ha MOBEPXHOCTHBIE BOJBI CYIITH
(pexu, o3epa, 60moTa), Oonblas YyacTh KOTOPBIX pacmoioxkeHa B o3epax [1, 7, 14, 16, 19]. Bona
IPUCYTCTBYET B aTMOC(EPE U KUBBIX OPraHU3Max.

EnuncTBO ruapocdepbl 00yCIOBICHO Kpy2o8opomom 600bl - IPOLIECCOM €€ HENPEPhIBHOTO
NepeMenIeHs] MOJ BO3JEHCTBHEM COJIHEYHON OSHEPrUM U CHJIbI TSKECTH, OXBaThIBAIOLIUM
runpocepy, armochepy, utochepy u xuBble opraHusmsl (puc. 8.2). KpyroBopot Bojbl ciaraercs
U3 UCIIapEHUs C TOBEPXHOCTU OKeaHa, IepeHoca Biaru B arMocdepe, BbIaJeHUs 0CAIKOB Ha OKeaH
U CyLIy, X NPOCAYMBaHMsI U IIOBEPXHOCTHOIO M MOA3EMHOIO CTOKa C CyIIM B OKeaH. B mpornecce
MHUPOBOTO KpPYroBOpOTa BOJbl IPOUCXOIUT TOCTENEHHOE €€ OOHOBJIEHHWE BO BCEX YaCTAX
runpocepsl. Ilpudem mnop3emHble BOABI OOHOBISIIOTCS 3a COTHH, THICSYM W MUJUTMOHBI JIET;
MOJISIPHBIE JIEAHUKY - 3a 8-15 ThIC. 11eT; Boabl MupoBOro okeana — 3a 2,5-3 ThIC. JIET; 3aMKHYTbIE,
6eccrounbie o3epa - 3a 200-300 neT; mpoTOYHBIE - 3a HECKOJBKO JIeT; peku - 3a 11—20 cyrok;
BOJISIHOM map arMocdepsl — 3a § CyTOK; BOjia B OpraHu3Max - 3a HeCKoJIbko yacos [1, 7, 14, 16, 19].
W3BecTHO, 4TO, YeM MeJJIeHHee BOJOOOMEH, TeM BBIIIE MHHEpaTu3alus (COJCHOCTh) BOIBI B
aneMeHTe ruapocheprl. VMeHHO TO3TOMY BOABI MMOJI3EMHOM THapocdepbl Haubonee
BBICOKOMHUHEPAJIN30BaHbl, & PEYHBIE BOJBI CIIYKAaT HAYaJIOM IOYTU BCEX UCTOYHUKOB ITPECHBIX BOJ.

BaxxapiM anemenToM ruapocdepsl sBasiercs Muposoii okean, CpelHss TIIyOWHA KOTOPOTO
3700 m, Haubonbmas - U 022 m (Mapuanckuii xeno0). B Mopckoit Bojie pacTBOPEHBI B pa3HBIX
KOJIMYECTBAaX TOYTH BCE H3BECTHbIe Ha 3emuie BemlecTBa. OCHOBHAs 4acTb PAacTBOPEHHBIX B
MOPCKO# Bojie coeil - xmopunsl (88,7%) u cynsdatsr (10,8%), kapbonarsr (0,3%).
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Puc. 8.2. Cxema KpyroBopora Bozibi: / —ocajku; 2 — BOAONPOHHLIAEMBIE TOPO/ibl; 3 — C1a00NPOHHIIAEMBIE TIOPOJIBL;

4 HENPOHHIIAEMBIE MMTOPO/IbI S5 —UCTOUYHNKH; 6— HanpasJICHUE ABIDKCHHA BO/IbI ¥ BOJSIHBIX 11APOB l7]

B kaxxJ1oM KujgorpaMMe BOABI COAEPKUTCS B cpeHeM okouio 35 1 coseit. ConeHOCTh BOJIbI
B OKEaHe 3aBUCHUT OT COOTHOIIEHUS KOJIMYecTBa aTMoc(epHbIX ocaikoB U ucnapeHus. ColeHOCTh
€€ IOHWKAIOT pEeYHble BOJbI M BOABI TAIOLIUX JIbJOB. B OTKpHITOM OKeaHe pacnpeneneHue
COJICHOCTH B MOBEPXHOCTHBIX cJ0siX Boabl (1o 1500 M) mMeeT 30HAIBHBIA XapakTep: B
HKBATOPHAJILHOM TI05ICE, T/I€ BBINAaJaeT MHOTO OCAJKOB, OHA MOHMKEHHAs, B TPOMMYECKUX HINPOTaxX
— TIOBBIIIEHHAsA, B YMEPEHHBIX M MOJSAPHBIX LIMPOTaX COJIEHOCTh CHOBA CHMXKAeTcs. MupoBoi
OKeaH MOMJIOIIAET U BBIAENSIET OrPOMHOE KOJIMYECTBO Ia30B (KHUCIOPOJ, a30T, YIVIEKUCIBIA ras,
CEPOBOJIOPOJI, AMMHAK U JIP.).

Temneparypa moBepxHOCTM BOAbl MHpPOBOro OKeaHa TaKXe XapaKTepusyercs
30HAJIBHOCTBIO, KOTOpas HapyIIAaeTCsl TEYCHUSMH, BIUSHUEM CYIIH, IOCTOSHHBIMU BETPAaMHU.
HaubGonbsmme cpeanue ronosble Temmneparypbl (27-28 °C) HabOnromaroTcs B HKBATOPUAJIBHBIX
muporax. C yBeIMUYEHHEM LIMPOTHI TeMreparypa Boa Muposoro okeana nonmxaerca no 0 °C u
Jake HIKE B MIPUIIOJISIPHBIX 001acTAX (TeMIeparypa 3aMep3aHusl BOAbI CO CPEAHEH COJIEHOCTHIO Ha
1,8 °C nwxe nyns). CpenHsisi Temreparypa NOBEpXHOCTHOTO ciiosi Bozibl cocrasisier +17,5 °C, a
cpenHsisi Temreparypa Bombl Bcero MwupoBoro okeana +4 °C. TommuHa MHOTOJNETHHX JIbJOB
JOCTUTAeT MOIIHOCTH 3-5 M. MarepukoBble JIbJibl B OKeaHe O0pa3yloT IUIABAIOLIME TOpbI -
aiicoepru. JIbpl mokpeIBatOT 0KoJI0 15% Beelt akBatopuu MupoBoro okeasa.

Bona MupoBoro okeaHa He HaXOAMUTCS B COCTOSHHM IOKOSI, @ COBEpIIAET KoyiebaTenbHbIe
(BOJIHEHHMSI) M TIOCTYyMAaTeNbHbIE IBUKEHUS (TeueHMs ). BoaHbI Ha TOBEPXHOCTH OKeaHa 00pa3yroTCs
IJIaBHBIM 00pa3oM Onaromapsi BeTpy; BbICOTa UX OOBIYHO He Oosee 4-6 M, MakcUMaiabHO 10 30 M;
nmuHa BosH OoT 100-250 M mo 500 M. BonmHeHue, BBI3BaHHOE BETPOM, C TIIYOMHOW 3aTyxaeT: Ha
r1youne 200 M gaxke cuiibHOE BOJHEHHE He3aMeTHO. [Ipu npubnmxeHnu kK 6epery oT TpeHHs O JHO
CKOPOCTb JIBM)KEHHS IOJOIIBBI BOJIHBI YMEHbBIIAETCA, U TIpeOCHb BOJHBI ONPOKHUIBIBAETCS -
BO3HHMKaeT NMpuOoil. Y KpyTbIXx Oeperom, IJ€ HEPrusi BOJH HE TacUTCA O JHO, CHJIa UX Yyaapa
nocturaetr 30-38 T Ha 1 M°. Bonuenus Bceit TOJIIIA OKEAHCKUX BOJI BBI3BIBAIOT 3E€MJICTPSCEHUS,
U3BEP)KCHHSI BYJIKAHOB, MPWJIMBOOOpa3yioule CHIbl. Tak, TOABOAHBIC 3EMICTPSACEHHUS U
U3BEP’KEHMSI BYIIKAHOB CTAHOBSITCA MIPUUMHOMN IIyHAMH, PACIPOCTPAHSIOIINXCS CO CKOPOCThIO OoJiee
700 xm/4. B oTkpbITOM OKeaHe quHA IyHamu orneHuBaeTcs B 200-300 kM mpu BeICOTE OKOJIO 1 M,
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4TO OOBIYHO HE3aMETHO JUIS CYOB. Y OeperoB BHICOTA BOJHBI IIyHAMH yBenuduBaeTcs 10 30 M, 4To
BBI3BIBACT KaTacTpo(hUUECKue pa3pyleHusl.

Ilon neiictBuem cun nputskenust Jlynsl nu ConHUA BO3HMKAIOT IPUIMBBL M OTJIMBBI
Oco0eHHO 3aMeTHbI NPWINBBI, BbI3biBaeMble JlyHOH. BceneacrtBue BpamieHust 3eMiid MPUIMBHbBIE
BOJIHBI IIEPEMEILAIOTCS HABCTPEUY €€ IBMIKEHUIO - C BOCTOKA Ha 3anan. Tam, rae npoxoauT rpedeHb
IIPWIMBHON BOJIHBI, BO3HUKACT NPUIMB, CMEHSAIOIIUNCA OTIMBOM. B 3aBUCHMOCTH OT YCJIOBUMU
NPUIMBBI MOTYT OBITH MOJYCYTOUHBIC (IJBa MPWIMBA M JIBa OTJIUBA 32 JYHHBIE CYTKH), CyTOYHBIE
(onmuMH NpUIUB U OAMH OTJIMB 3a CYTKH) U CMELIAHHBIE (CYTOYHBIE U IOJIyCYTOUHBIE INPHIIUBBI
cMeHsIoT apyr apyra). ConHeunble NpuinBbl B 2,17 pa3za MeHble JIyHHBIX. JIyHHBIE U COTHEUHBIE
IIPWIMBBI MOTYT CJIararbCsi U BBIYUTAThCS. BennunHa M Xxapakrep MOPCKUX IPUIMBOB 3aBUCAT OT
B3auMHOTO moJjoxkeHus 3emuu, Jlynsl u ConHia, oT reorpaguueckoil MIMPOTHI, TIIyOMHBI MOpS,
(dopmbl GeperoBoil TMHUU. B OTKpBITOM OKeaHe BbICOTa MpUiIMBa He Oosee 1 M, B y3KUX 3aJIMBax -
no 18m. IlpunuBHas BoJHa NPOHUKAET B HEKOTOphle peku (AmazoHka, Temsa) u, ObICTpO
nepeMelasch BBEpX M0 TeUeHHI0, 00pa3yeT BOJSTHON BaJl BEICOTOM 10 5 M.

TeueHus B okeaHe BBI3BIBAIOTCS BETPOM, IE€PEMNAZOM BBICOTHI YPOBHS BOJBI U IJIOTHOCTH.
ImaBHasi mpuUYMHA IMOBEPXHOCTHBIX TEUYEHUH - BeTep. B Oojee XOnOAHBIX BOJaX OTMEYAIOTCA
TEIUIble TEYEHUs, B MEHEE XOJIOJHBIX — XOJIOoAHbIe. Teruible TeUeHHs HampaBisOTCS U3 Oosee
HU3KUX IIMPOT B CTOPOHY Oojiee BBICOKHMX, XOJIOAHbIe — HaoOopoT. Ha HampaBieHue TedeHus
BJIMSIET BpallleHue 3eMiid, 0OBsACHSoIIee OTKIOHEHHE UX BIPaBo B CeBepHOM MOIYIIApUU U BIEBO
- B IOxnHoM. Cucrembl NOBEPXHOCTHBIX TEYEHMH B OKEaHax 3aBUCAT OT HalpaBICHUS
TOCHOZCTBYIOINX BETPOB, OT MOJOKEHUS M KOH(PUTYpAIlMH OKEaHOB. B TpomW4ecKkux MIMpoTax
yCTOMYMBBIE BO3AYIIHBIE TEUEHUS HaJ OKeaHaMu (Ilaccarbl) BBI3BIBAIOT CEBEPHOE U HOKHOE
[IacCaTHbIE TEYEHMs, HArOHAIOIIME BOLY K BOCTOYHBIM OeperaM MaTepukoB. Mexay HUMU
BO3HHMKAET MEXKIIaCCaTHOE IMPOTHUBOTEYEHHE. Bosib BOCTOUHBIX OEperoB Ha cCeBep W Ha IO B
YMEpEHHBIE LIUPOTHI YXOAAT TEIJIble TeUeHUs. B yMEpEeHHbIX IIUpPOTaX 3alaJHble BETPhI BbI3bIBAIOT
TEUeHUsl, TIepeceKarolIue OKeaHbl C 3amaja Ha BOCTOK. [IpuumHBl TeyeHHH Ha TIyOuMHE - pa3Has
IUIOTHOCTh BOJIbI, KOTOpasi MOXKET ObITh BbI3BaHa JABICHMEM MacChl BOJbI CBEpXYy (Hampumep, B
MecCTax HaroHa WJIM CTOHA €€ BETPOM), U3MEHEHUSMHU TeMIeparypbl M coJieHOCTH. V3MeHeHus
IUIOTHOCTH BOJIbI — IMPHUYMHA €€ BEPTHKAIbHBIX IEPEMEIEHUI: OMyCKaHUE XOJOAHON (uiu Ooiee
COJICHOI) U MOIbEM TETION (MJIM MEHEee COJICHOM ).

C nepemelnieHueM BOJbI CBSI3aHbl CHAO)KEHUE TITYOMH KHCIIOPOIOM M JIPYTMMHM Ta3aMu U3
arMocdepbl U BBIHOC MUTATENBHBIX JII OPraHU3MOB BEIIECTB C IIYOMH B MOBEPXHOCTHBIE CIIOU.
MecTta MHTEHCHBHOIO IepeMelIMBaHMs BOAbI Haubosiee Oorarbl >ku3HbO. B MupoBoMm okeane
obutaer okono 160 ThIC. BUIOB XKMBOTHBIX U Oojee 10 ThIc. BUJIOB Bojopociel. Beiienstor Tpu
rpynnbl MOPCKMX OpPraHU3MoOB: 1) IUIAHKTOH - IACCHBHO IE€pEMEIaloluecs OJHOKJIETOUHBIE
BOJIOPOCJIA U )KMBOTHBIE, PaUKH, MELy3bl U Ap.; 2) HEKTOH- aKTUBHO NEPEBUTAIOIINECS )KUBOTHBIE
(ppIOBI, KMTOOOpa3HbIe, Yepenaxy, TOJIOBOHOTME MOJUIIOCKM U Jp.); 3) OEHTOC — OpraHu3MBbI,
XKUBYILME Ha THE (Oypble U KpacHbIe BOIIOPOCIH, MOJIITIOCKH, pakooOpa3Hblie  1p.). Pacnipenenenue
’KM3HU B TIOBEPXHOCTHOM CJIO€ BOJIbI UMEET 30HAJIbHBIN XapakTep.

3HAYUTENBHYIO POJIb B CYIIECTBOBAHUU JKU3HM Ha 3€MJIE UTPAIOT BOABI CYIIH, K KOTOPBIM
OTHOCST MOA3EMHBIE BOJIbI, PEKH, 03€pa, 00JI0Ta, JIETHUKH.

IloozemHnble 600bl HAXONATCS B TOJINE TOPHBIX MOPOA BEpXHEH YacTH 3eMHOU KOPBI
OcHoBHast ux Macca oOpa3yeTrcsi BCJEACTBHE MPOCAUMBAaHUS C TTOBEPXHOCTU JOXKIEBBIX, TalbIX U
peuHbIX BoJ. [JyOuHa 3aneraHus, HarpaBji€HHE W WHTEHCHUBHOCTH JBWXKEHHS MOJ3EMHBIX BOJ
3aBHCST OT BOJONPOHHUIIAEMOCTH TOpHBIX mopoA. [lo ycnoBusM 3ameraHusi Moa3eMHbIE BOAbBI
MOJPA3/EIAI0T Ha ITOUYBEHHBIE; TPYHTOBBIE, 3aJIETAI0IINE HA IIEPBOM OT IOBEPXHOCTH IOCTOSITHHOM
BOJOYIIOPDHOM CJIO€; MEKIIJIACTOBBIC, HAXOASAIIMECS MEXKAY IBYMs BOAOYINOPHBIMH IUIACTAMHU.
I'pyHTOBBIE BO/IBI IUTAIOT PEKU U 03€pa.

Pexu - OCTOSAHHBIC BOJHBIEC ITIOTOKHA HA IOBEPXHOCTH CyIIH. [J1aBHasg pexa ¢ MPUTOKaMU
oOpasyer peunyro cuctemy. [lnomans, ¢ KOTOpoil peka coOMUpaeT MOBEPXHOCTHBIE U TOA3EMHBIC
BOJIbI, HA3bIBAETCS PEUHBIM OacceiiHOM. bacceilHbl cocemHUX pPeK OTHCNSIOTCS BOIOPA3CIIaMH.
CKOpOCTh TEYEHMsI PEKM HaXOAUTCS B NPAMON 3aBUCHUMOCTU OT YKJIOHA pyCla - OTHOILIEHHUS
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Pa3HOCTH BBICOTHI Y4aCTKa K €r0 JUIMHE. Y PaBHUHHBIX PEK CKOPOCTbh TEUEHUS PEIKO IpPEBbIIIAET 1
M/C, a y TOPHBIX peK — OOBbIYHO Oojiee 5 M/c. BakHeilliel XapaKTepUCTHKOW peK SIBISICTCS HX
IIUTaHUE — CHETrOBOE, JI0KIEBOE, JIEAHUKOBOE U MOA3EMHOE. BOJIBIIMHCTBO PEK NMEET CMEIIAHHOE
nutanue. J{oxkaeBoe MUTaHUE XapakTepHO JJISl PEK 3KBAaTOPUAJIbHBIX, TPOMMUYECKUX U MYCCOHHBIX
oOnacreil. Bomamu Taromero cHera IUTAIOTCS PEKM YMEPEHHOIO KJIMMAara C XOJIOJHBIMH,
CHEXXHBIMH 3UMaMU. JIeITHUKOBOE MUTAaHKE MOYYal0T PEKU, HAYMHAIOIIUECS B BBICOKUX, TOKPBITHIX
aeqHuKamMu ropax. Ilox3eMHbIe BOABI MUTAIOT MHOTHE PEKH, OJarofgapsi 4eMy OHU HE MEpEeChIXaloT
JIETOM U HE HCCAKAIT MoAo JbAoM. OT NMUTAaHUS B 3HAYUTENILHON Mepe 3aBUCUT PEKUM peK -
U3MEHEHHE Pacxoia BOJBI IO CE30HaM Troja, KojeOaHHe ee }?OBHSI U U3MEHEHUE TEeMIIEpaTyphbl.
Camas MHOTOBOJHAsi B MHpe peka — Amazonka (220 000 m”/c B rox). B Hamieir crpane camas
MHOTOBOIHAs peka - Ermceit (19 800 m*/c B rox).

O3epa — BOIOEMBI 3aMeINICHHOTO BogooOMeHa. OHu 3aHMMaroT okoiio 1,8% moBepxHOCTH
cyu. Camoe 6ompiioe u3 HuX - Kacnuiickoe mope, camoe niryookoe — baiikan. O3epa Moryt ObITh
CTOYHBIMHU (M3 HUX BBITEKAIOT PEKH) U OCCCTOYHBIMH (JMIICHHBIMH CTOKA); MOCIEAHHE YacTo
OBIBaIOT COJIEHBIMU. B 03epax ¢ oueHb BBICOKOW MHUHEpaIU3alUeil coJi MOTYT BBIIIAAATh B 0CAZOK
(camocamounbie 03epa DnbToH U backyHuak). B pacnpocTpaneHuu o3ep 1mo 3eMHOI MOBEPXHOCTH
HaOmonaeTcss 30HaIbHOCTh. OCOOEHHO MHOTO 03€p B TYHApPE M JeCHOM 30He. B 3oHax ¢
HEIO0CTAaTOYHBIM YBJIa)KHEHHEM BO3HUKAIOT B OCHOBHOM BPEMEHHbBIEC BOJIOEMBI.

bonoma - n30bITOUHO yBIIaXXHEHHBIE YYACTKH CYIIU C BJIAroJIl0OMBON paCTUTEIbHOCTHIO U
cinoeMm Ttopa He Menee 0,3 M (c MeHbIIUM cjoeM - 3a0omoueHHbIe 3eMin). boiora oOpasyroTcs
BCJIEJICTBUE 3apacTaHus o03€p WIM 3a00JlauMBaHUsl CYIIM W TOAPA3JACNAIOTCS Ha HU3UHHBIE,
MUTAIOUIMECS B OCHOBHOM TPYHTOBBIMH BOJAMHU W HMEIOLIUE BOTHYTYI0 WU IUIOCKYIO
MIOBEPXHOCTb, IIEPEXO/HBIE U BEPXOBbIE, OCHOBHOE IMHUTAHHE KOTOPBIX - arMOC(EpHbIE OCAIKH,
MOBEPXHOCTh WX BbIMykJas. OOmas miomangbs, 3aHMMaeMas O0J0TaMH, COCTaBIsSeT OKoJo 2%
IUIOLIA/IN CYIIH.

Jleonuxu - ABWOKYIIMECS MAacChl JIbJla, BO3HUKIIKE Ha CYyIIe B PE3ylIbTaTe HAKOIUICHUS U
MIOCTETIEHHOT0 Ipeo0pa3oBaHusl TBEPABIX aTMOC(epHbIX ocaakoB. OHU 00pa3yroTcsi TaM, Inie B
TEUEHHE TIojla TBEPAbIX OCAJKOB BbIMAgaeT OoJjbllle, YeM YCIEBAET pacTasTh W HUCIAPUTHCA.
I'panuma, BbIIE KOTOPOM BO3MOXHO HAaKOIUIEHHWE CHEra, Ha3bIBAECTCS CHErOBOM JuHUEH. B
MOJISIPHBIX OOJIACTSAX OHA PACMOJIOkKEeHa HU3KO (B AHTApKTUIE - HA YPOBHE MODPs), Ha SKBAaTope - Ha
BBICOTE OKOJIO 5 KM, a B TPONHUYECKUX MIMPOTaxX - Bble 6 kM. OneneHeHue ObIBaeT ABYX THUIIOB:
nokpoBHoe (AHTapktujaa, ['pennannus) u ropaoe (Ausscka, ['mmanau, ['maaykym, [Tamup, TsHb-
[anp). JlenHuk nmeer obnacTud nNUTaHUA (TA€ MPOUCXOIUT HAKOIUIEHUE JIbJla) U CTOKa (TA€ ero
Macca YMEHbIIIAeTCsl 3a CUEeT TasHUs, MCIapeHHs, MEXaHUYECKOro OTKajblBaHUs). HakomuBmuce,
Jiel HauWHAaeT JABUTaThCs MOJ ACUCTBUEM CUJIbI TSKECTU. JIEMTHUK MOXKET HAacTynaTrb U OTCTYHAaTb.
Celiuac negHMKM 3aHuUMarOT okoino 11 % Bcell muomaau cymu, B 310Xy MaKCUMaJIbHOI'O
OJIeJICHEHUsI OHU TOKphIBai OKkojio 30% ee miomanu. B nemaukax cocpegoroueno noutu 70%
3aracoB IMPECHOM BOABI Ha 3eMIIE.

Ammocgpepa — smo 6030yuwinas obonouxka 3emnu, KOmMopas cocmoum u3 cmecu 2a308
(6030yxa), 6005iH020 napa u npumeceti (asposonei). Bo3nyx y 3eMHON TOBEPXHOCTH CONEPKUT (IO
obweMy) Oomnee 78% azora N2, okono 21% xucmopoma 02 u mMenee 1% ocTambHBIX Ta30B, B TOM
uncie 0,93% aprona Ar u 0,03% muokcuaa yraepona CU2 [11, 19, 32]. CocraB ero HouTH Besjie
OJIMHAKOB M Ojaromapsi TepeMeNmIMBaHUI0 coxpaHseTcs 10 BbICOTHI 90-100 kM, a BbIIIE
npeoOnagatoT Gonee Jerkue rassl. BenenctBue Qortoxmmuueckux peaxiuii Ha Bbicote 20-30 kM
oOpa3zyeTcsi ClIOil MOBBIIIEHHOTO cofiepkaHusi 030Ha (O3-030HOBBIN 3KpaH, KOTOPBIN 3a€epKUBAET
TyOUTENbHYIO IS )KUBBIX OPTraHU3MOB YNbTpaduoneToByto paauanuo. KonnyecTBo BoASHOTO mapa
C yoaJeHHEM OT MOBEPXHOCTH OBICTpO mamaer. Ha BeicoTe 2 kM ero B 2 pa3a MEHbIIE, YeM Y
noBepxHocTH, a Bbime 70-80 KM OH MpakTHUECKH OTCYTCTBYeT. B armocdepe mpuCyTCTBYIOT
TBEpJIble U KHUJAKUE MPUMECH (TbUIb, CaXka, Memnes, KPUCTAITUKY JIb1a U MOPCKON COJIH, KareabKu
BOJIbI, MUKPOOPTIaHU3MBbI, MbLIbLIA PACTEHUH U TIP.).

B cooTBeTcTBHU ¢ M3MEHEHHEM TEMITepaTyphl C BBICOTOM BBIACISAIOT: Tpornocdepy (1o 15-
17 kM B Tponukax u 10 8-9 KM Hax momrocami), crparocdepy (mo 50-55 kM), mezochepy (mo 80—
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82 kM) urepmocdepy, MOCTEEHHO MEPEXOAALIYI0 B MEXKIIJIAHETHOE MPOCTPAaHCTBO. B Tponocdepe
u Me3ocdepe Temreparypa ¢ BBICOTOM NMOHUXKAeTcs, a B cTpartocdepe U TepMmocdepe, Ha000poT,
noBeimaercst (puc. 8.3). Ilo cremenn woHW3anMU B arMocdepe BBIICISIIOT HelWTpocdepy (1o
BbICOTHI 80-100 KM) ¥ CHIIbHO HOHU3UPOBAHHBIN CiIoK -noHOChepy (BbIme 80-100 km).
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Puc. 8.3. BeprukanbHbli paspes3 atMocdephl, Ha KOTOPOM IOKa3aHbl CIIOH C

pa3NUYHON TeMIepaTypoH

Tponocdepa conepxur 4/5 Bcelt maccel arMocepHOro Bo3lyxa. 37ech 00pa3yroTcs
o0laka ¥ BBIMANAIOT OCaaKH. ATMocdepa TMOIydaeT HAWMOOJbIIEe KOJIMYECTBO TEIUIOTHI OT
OTPaKCHHOH 3eMHOI NMOBEPXHOCTbIO CONMHEUHOM paauanuu. [loatomy B Tponochepe Temneparypa
BO3/lyXa C BBICOTOI 0OBIYHO MOHMXkaeTcs. Ho ecny 3eMHasi MOBEPXHOCTh OTAAET BO3AYXY OOJbIIIe
TEIUIOTHI, YEM 3a TO 7K€ BpeMs II0Jy4aeT, OHA OXJIAKIACTCS, OT HEE OXJIaXKIACTCsl U BO3yX Hal HEH,
U B ATOM cllyyae TeMIleparypa BO3JyXa C BBICOTOH MOBBIIIAETCA. TO MOXKHO HAOMIOAaTh JETOM B
HOYHOE BpEMS, 3UMOM - HaJl CHE)KHOM IIOBEPXHOCTBIO.

Cpennsis Temmeparypa BO3[yXa B HIDKHEM JIBYXMETPOBOM CJIO€ i Bced 3emiu
cocrasisieT +14 °C. Temneparypa Bo3nyxa HM3MEHsETCS B TEUEHHE CYTOK M B Te€4eHHE roga. B
CYTOYHOM €€ Xo/e¢ HaOIIoJaroTCs OAMH MakCUMyM (IIOCJI€ TOJYyIHSA) U OJUH MHMHUMYM (Tocie
Bocxona ComnHma). OT sKBaTtopa K MOJIOCAM CYTOYHBIE aMIUIUTYIbl KoleOaHHs TeMmIeparyphbl
yOBIBAIOT; HAJ CyllIed OHW Bcerga OoJbllle, YeM HaJl OKEaHOM. AMIUIATYABI TOMAOBBIX KOJICOAHMIA
TEMIIEPATYPBl BO3AYyXa BO3PACTAIOT C YBEJIMYEHUEM IIUPOTHI; HA KBAaTOPE OHM MEHBIIE CYTOYHBIX
(1—2 °C nan oxeanom u o 5 °C Haj cyiieit), B yMepeHHbIX mmpoTax ot 10—15 °C Hax okeaHOM
10 60 °C u Gonee Haj cyliel; B MOJSPHBIX HIMPOTaX rOI0BbIE KOlIeOaHUs TeMIepaTypbl JOCTUTAIOT
30-40 °C.

Ha 3emne swidenaiom TemnoBblie Mosica, TPaHUIbl KOTOPBIX 3aBUCAT OT BbICOTHI CouHIIa,
MPOAOJKUTENIBHOCTH JIHS, XapakTepa 3€MHOW MOBEPXHOCTH, MEPEHOCA TEIUIOThl BO3IYLIHBIMU U
OKEaHMYECKMMM TEYEHHUSMHU. | paHUIBl kKApKOro Iosica SKBATOPUAIBHBIX IIUPOT, 1€ CPEAHsI
rojioBasi Temreparypa He omyckaercs Hipke +20 °C, coBmagaloT ¢ IpaHUI[AMH PaclpOCTpaHEHUs
najbM Ha Cyllle M KOpajuloB B okeaHe. K jkapkoMy Mosicy ¢ ceBepa U 1ora NpUMBIKalOT YMEPEHHBIE
nosica, IJie CpelHsAs TemIleparypa caMblX TEIUIbIX MecsleB - uiois B CeBepHOM MONyIIapuu U
auBaps B KOxxHoM - coctasnsger +10 °C. D710 rpaHuna pacupocTpaHeHHUs JIECOB. B ByX XOIOAHBIX
nosicax CpeiHssl TeMmIeparypa caMoro Terioro Mecsua koneonerca mexay +10 °C u O °C. Oro
IPaHULIa PAcIPOCTPAaHEHUs TYHIpPbI. 32 HEH paclojararTcs JieXKallue y IMOJICOB IosAca MOpo3a,
IJIe CPeHssl TeMIeparypa camoro Termioro mecsua Huxke 0 °C.

JlaBneHue arMocgepbl Ha MOACTUIIAIONIYI0 TOBEPXHOCTh cocTaBisieT B cpeaneM 1,033 kr
Ha 1 oM (6ompme 10 T Ha 1 MZ). JlaBneHnue u3aMepseTcss B MUJUIUMETpax PTYTHOTO CTOJIOA,
mmnOapax u rekronackaiasax (0,75 mm pr. ct. = 1 M0 = 1 rlla). MakcumanbHoe arMocgepHoe
napiieHre 816 MM pT. CT. 3aperucTpupoBaHo 3uMol B TypyXaHCKe, a MUHUMAJIbHOE - 641 MM pT. CT.
— B yparaHe «Hancu» Hax Tuxum oxeaHoM. C BBICOTOH JaBlIEHUE MOHMXKAETCS: HA BBICOTE 5 KM
OHO B 2 pa3za HWXKE HOPMaJIbHOTO, Ha BbicoTe 20 KM - B 18 pa3. I3mMeHeHnne napineHust 00bSCHIECTCS
IepEMELIEHUEM BO3/lyXa BCIEACTBUE €r0 HarpeBaHus U oxJaxkaeHus. HarpeBasch OT OBEPXHOCTH,
BO3AYX DPAacIIUpSETCs W YCTpeMIIAeTCs BBepX. JJOCTMTHYB BBICOTBHI, HA KOTOPOM €ro INUIOTHOCTh
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OKa3bIBaeTCA OOJbIIE MIOTHOCTH OKPYXKAIOILIET0 BO3/yXa, OH pacTeKaeTcss B CTOpoHBI. [loaTomy
JABJICHHUE HA TETLTYIO MOBEPXHOCTh MOHUKACTCA, a HA COCEAHHE YUYAaCTKU - yBEINUNBACTCS.

B sKkBaTOpHasIbHBIX MIMPOTAX JABJICHUE BCErJa MOHMKEHHOE, TaK KaK HAarpEBAIOLIUICS OT
MOBEPXHOCTU BO3JyX IOJHUMACTCS M YXOAUT B CTOPOHY TPONMUYECKUX IIMPOT, CO3AaBas Tam
o0nacTh MOBBIIEHHOIO JAaBieHus. Hax XomonHOW MOBEpXHOCTbIO B ApKTHKE UM AHTapKTHUIE
JaBJIeHUE TMOBbIIIeHHOEe. Ero co3maer BO3AyX, MPUXOASIIMNA M3 YMEPEHHBIX HIMPOT HA MECTO
YIUIOTHUBILETOCsl X0JIOAHOTO Bo3ayXa. OTTOK BO3yXa B NOJSPHBIE IIMPOTHI - IPUYMHA [IOHUKEHUS
JMaBICHHUS B yMEPEHHBIX MHMpoTax. B pesynsrate GopMUpYIOTCS TMOsica MOHMKEHHOTO
(3KBaropraIbHBI U YMEPEHHBIE) U TOBBILIEHHOTO (TPONIUYECKUE U NOJISPHBIE) TABICHHUS.

Boznyx mepemeniaercsi B ropu30HTAILHOM HarmpaBieHuu (Berep). CpeaHsisi MHOTOJIETHSIS
CKOpPOCTh BETpa y 3eMHOW MOBepXHOCTH 4— 9 m/c. MakcuMmanbHass HaOMIOAAeTCS Y TOOEPEkKbs
AHnTtapkTuasl -22 M/c ¢ nopeiBamu 10 100 m/c. C BBICOTOM CKOPOCTh BETpa BO3pacTaeT, JOCTUTAS
COTEH METpPOB B ceKyHAy. HampasiieHne BeTpa onpenesnsieTcss Toi CTOPOHOM FOPU30HTa, C KOTOPOU
OH JIyeT, U 3aBUCUT OT pacCHpeesieHUs JaBICHUS U OTKJIOHSIOUIETO JCHCTBHS BpalleHUs 3eMIIH.
Bozayx crpemutcs nepemernarsbcsi OT OOJbIIErO JABICHHMSI K MEHBIIEMY [0 KpaTyaillieMy MyTH,
OTKJIOHSSICH BIeBO B HOkHOM momymapuu u BrhpaBo - B CeBepHoM (puc. 8.4). Cxema mosicoB
TOCIOZACTBYIOIMX BETPOB OCIOXKHSETCS BIMSHHEM MAaTepUKOB M OKEaHOB, (opMupoBaHHEM
CE30HHBIX MUHHMYMOB M MakCMMYMOB JaBJIeHUs Hal cymied. Ha rpanuile MatepukoB U OKEaHOB
BETPHI 3UMOM JYIOT C MaTepuKa Ha OKeaH, JETOM - C OKEaHa Ha Marepuk (MyCCOHHbIE BeTpbl). B
3aBHCHUMOCTH OT Xapakrepa peibeda, pacTUTEIBHOCTH, BOJOEMOB BO3HUKAIOT MECTHBIE BETPHI
(6pu3sl, den, 6opa u T.1.).

B tponocdepe noctosHHO 00pa3yroTcs BUXPU U3-32 PA3IUYHOTO aTMOC(HEPHOTO JaBICHUS
U OTKJIOHSIOIIETO JCUCTBHUS BpameHus 3eMid. B 3aMKHYTOH 001acTH MOHMKEHHOTO NABJICHUS
BO3AYX YCTPEMIIIETCS K LIEHTPY, OTKJIOHSACH BIIpaBo B CeBEPHOM MOJyIIApUH U BIIEBO - B KOKHOM.
B nienTpe oH nogHUMAaeTCs U pacTeKaeTcs B CTOPOHBI, TOXKE OTKIIOHSSICh. OOpa3yeTcst BOCXOAAIMIMMA
BUXPb - IIUKJIOH, @ y TIOBEPXHOCTU (hopMHUpyeTCsi 001aCTh MOHUKEHHOTO JaBJIEHUs C IUKIMYECKON
CHUCTEMOM BETPOB (ot ,

nepudepu K  LEHTPY). B = 190° ..
3aMKHYTOM obnactu

HOBBIIIEHHOTO JaBJICHHS , ;
bopmupyercs HUCXOISIIHIA +++'*++f R e T A
BUXPb - aHTHIHUKIOH, a y Ao At
MMOBEPXHOCTHU - 0071acTh

MOBBIIIEHHOTO  JIaBIIEHUS  C
AHTHUIMKIAYECKOM  CHUCTEMOU
BETPOB (ot LEHTpa K
nepudepun).  lluxmonsl u
AHTHUIMKIOHB 0COOEHHO YacTo
BO3HUKAKOT B YMEPCHHBIX Puc. 8.4. Tlosica naeneHus u — — ~ NOHMXCHHOC NaBJICHUE

LIMPOTAX. I[I/IaMeTp px TOCHOCTBYyIOMME BeTpHI [19] + + < NOBBLILIEHHOE JaBJICHUE
nocturaeT 3—4 ThIC. KM TIpH BbicoTe 10 18-20 kM. [IWKIOHBI, BO3HUKAIONIHNE B TPOMUYCCKUX
mupoTax (TaiyHsl, yparaHnsl), OTIMYAIOTCS OONbIIEH CKOPOCTHIO BeTpa. Pa3pymuTenbHON CHIIOi
0071a1a10T CPAaBHUTEIHHO HEOOJIBIIINE BUXPH (CMEPYH M TOPHAJIO).

Bona B armocdepe comepuTcs B BUIE Mapa, Kamelek W KpUCTAaUIMKOB. [IpoiieHTHOE
OTHOIIIEHNE KOJIMYECTBA BOSHOTO TMapa, COAEPIKAIIETOCs B BO3AYyXE, K TOMY KOJHYECTBY, KOTOPOE
MOXKET COJIep>KaTbCsl MPU JaHHOM TeMIlepaType, UMEHYeTCs OTHOCUTEIbHOW BIAXHOCThIO. Yem
BbIIIIE TEMIIEpaTypa BO3AyXa, TeM OOJbIle BOASHOIO Mapa OH MOXET colepkarb. BoasHoil map
MOCTyHaeT B arMocdepy B pe3ylbTare UCapeHus ¢ TOBepXHOCTH. [Ipy MOHMKEHUU TeMIepaTyphl B
arMoc(epe MOXKET HayaTbcs KOHJEHCAllMs, KOTopas MpOSIBISIETCA B BUAE POCHI, MHES, TyMaHa,
obOmakoB. Pasmuuaror obnmaka mepucteie (oOnmaka BepxHero spyca — Bbeime 6000 M; oHu
MOJIYIIPO3pavHbIe, JICISTHBIC; OCAIKH W3 HUX HE BBIMAJIAIOT); CIOUCTHIC (cpemHero sipyca - ot 2000
no 6000 M m HmxHero - meree 2000 M), KOTOpble B OCHOBHOM WU JAlOT OCAAKH, OOBIYHO
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JUINTENIbHBIE, OOJIOXKHBIC; Ky4yeBble (MOTYT 0Opa30BBIBATHCS B HUKHEM SIpyce M JOCTHraTh O4€Hb
00JIBIIION BBICOTHI; C HUMH CBSI3aHBI JIUBHH, Ipajl, Tpo3bl). Hanbomnpmas oGnauHocTs HabI01aeTCs B
00JIaCTSIX MOHWKEHHOTO JaBIICHHS; HaMMEHBIIAs - B 00JAcTAX TMOBBIIMICHHOTO nAaBieHus. Han
OKeaHOM OHa 0oJjbllle, YeM HaJ CyIIeW, Tak KaK 37echb B BO3JyXe Oousblie Biard. AOCONIOTHBIN
MakcUMyM 00saqyHOCTH - Hag CeBepHOIl ATiaHTHKOM, aOCOMIOTHBI MUHUMYM - HaJl AHTapKTHIOU
U TPONMUYECKUMHU NycThIHSAMH. Obnaka 3a/1ep>KUBalOT COJTHEYHYIO PagUaIUIo, UIYIIYI0 K 36MHOMN
IIOBEPXHOCTH, OTPAXKAIOT U PACCEUBAIOT €€, a TAKXKE 3aJCpPKUBAIOT TEIUIOBOE M3IyYEHHE 3€MHOMN
MOBEPXHOCTH.

Brimamaromue ocagku MOTYT OBITh KHJIKHUMH (JIOKb) U TBEPABIMHU (CHET, Kpyma, Tpaj).
Ocaaxu U3MepsIFOTCs CJI0eM BOJIbI (B MUJUTUMETpax ), KOTOPbIA 00pa3yeTcsi, €Clid BbIlaBIlias Bojia HE
CTEKaeT W He ucnapsiercs. B cpeanem 3a roa Ha 3emutro Bbinagaet 1130 MM ocakoB, U3 HUX MOYTH
MOJIOBMHA - B JKBATOPUAIbHBIX INIUPOTaX. B HampaBieHUH OT 5SKBATOPHAIBHBIX IMIUPOT K
TPONMUYECKUM KOJIMYECTBO OCAJKOB YObIBaeT. B yMepeHHBIX MIHMpPOTaX WX KOJMYECTBO CHOBA
YBEJIIMYUBAETCS, B OJSPHBIX - yObIBaeT. Haj okeaHOM oca/ikoB BbIMAaeT OOJbIe, YeM HaJ CYIIeH,
HaJ XOJIONHBIMHM TE€UEHUSMHU OCAJIKOB MEHbILE, 4eM Haj TerbiMu. Ha xapakrep pacnpeneneHus
0CaJIKOB Ha CyIIE BIUSIOT YIAJICHHOCTh OT OKeaHa U penbed 3eMHOM moBepXxHOCTU. bombiie Bcero
OCaJIKOB Ha HAaBETPEHHBIX CKJIOHAX TIOp, C BBICOTOM HX KOJMYECTBO YOBIBAET, MPHUYEM BBILIE
CHETOBOW JTMHUUM TBEPIbIC OCAIKU HE YCIEBAIOT TasiTh M HAKAIUIMBAIOTCS B BUJE CHEXHUKOB U
JenHUKOB. brarojaps Manoil TEmIONPOBOJHOCTH CHET IMPENOXPAHSET IOYBY OT IMPOMEP3aHUs,
pacTeHus — OT rubeny; B HEeM HAKaIlUIMBAIOTCS 3amachl BOJbI, pacXoJyeMble JIeTOM. Talibie BOZBI
NOMOJHSIOT ~ 3amachl TPYHTOBBIX BOA, O3€p M peK. AOCOIMIOTHBIH MaKCHUMyM OCAaJIKOB
3apeructpupoBa B Uepanynmku (Mugus) - 26 461 mm/ron, aGCOMOTHBIA MUHUMYM - B ITyCTBIHSX
Atakama u JluBmiickas, TA€ OCaJKH BBINANAIOT HE KaxAbld Toa. Ho TONBKO MO KOJUYECTBY
BBINAJAIONIMX OCAJAKOB HENb3sl CYAMTh 00 00ECNEeYeHHOCTU TEPPUTOPUM BIIAroil - yBIa)KHEHHH.
Heo0xonumMo yuuThIBaTh BO3MOXKHOE HCIIapeHHEe (MCIapsieMOCTh), KOTOPOE 3aBUCUT OT KOJIMYECTBa
COJTHEUHOM paJfalvu: YeM paauaiuu 0oJblie, TeM OObIle MOKET UcapuThes Biaru. [lo crenenu
YBIIQXKHEHUS BBIJEISIIOTCS BIIaXKHbIE (TYMUJIHBIE) U CyXHe (apuIHbIe) 00IacTu.

Atmocdepa 3emin mnpeacTaBiseT CcOOONW B3aMMOCBA3aHHYIO CHUCTEMY JIBHKYIIMXCS
o0bemMOB Bo3ayxa. bonbpmme o0beMbl Bo3gyxa B Tpomocdepe, 00iaaamue MPUMEPHO
OJTMHAKOBBHIMH CBOMCTBaMH, HA3BIBAIOTCS BO3AYIIHOW Maccoid. Jlng Hee xapakTepHO oO1ee
HampaBiaeHue nepeMeunieHus. CBou CcBoOICTBa (TeMieparypy, BII@XHOCTb, 3aIlbUIEHHOCTD)
BO3/yIlIHAasi Macca MpUOOpeTaeT, CONMpHKAcasCh C MOACTHIIAIOUIEH MOBEPXHOCTBIO, HaJ KOTOPOH
3azepkuBaeTcs. Boienstorcs maBHble (30HAJIBbHBIE) TUIIBI BO3AYIIHBIX Macc, (OpMHUpYIOIIMECS B
HIMPOTHBIX MOsICaX ¢ Pa3HbIM aTMOC(HEpPHBIM JaBICHUEM: dKBaTOpUajbHas - TeMias U BIaXKHAS, IBE
TPONUYECKUE - TEIUIbIe M HaJ MaTepUKaMU CyXHE; JIB€ BO3AYIIHbIE MAacChl YMEPEHHBIX IIHUPOT -
MeHee Terulble M Oojiee BIaXHBIE, YeM TpPONMHYECKHEe, HO Oojee TeIulble M BIAXHbBIE, YeM
apKTHuYeCKas U aHTapKTUYecKas; apKTHYecKas U aHTapKTUYecKass - XOJoaHble M cyxue. Kpome
MOSICOB TTOCTOSIHHOTO TNpeObIBaHMs BO3AYIIHBIX MAacC BO3HUKAIOT I0sica, B KOTOPBIX 3UMOM
TOCIIOJICTBYET OJHA BO3AYIIHAs Macca, JeToM - jApyras. Hampumep, yMmepeHHBI BO3ayX
bopMupyeTCcs U3 TPOMMUECKOTO U APKTUYECKOTO (aHTapKTHUYECKOTO).

Bce BosmymiHble Macchl CBsI3aHBI MEXKIy COOOW OOIIe IUpKy/siuend B Tpormocdepe.
BayTpyu miaBHbIX (30HAJBHBIX) THUIIOB BO3AYIIHBIX MAacC CYIIECTBYIOT KOHTHHEHTAJIbHBIN
(MaTepuKoBBI) M OKeaHMYeCKHil (Mopckoi) moxaTumbl. ITaBHBIMH (aKTOpaMu HUPKYISLUN
BBICTyNatOT Jyuucras sHeprus CosHna, BpalleHHe 3eMiId BOKPYT OCH M XapakTep 3€MHOU
MOBEPXHOCTH.

Jlnst aHanmu3a MPOLIECCOB U SIBJIEHUI pa3HOro MPOCTPaHCTBEHHO-BPEMEHHOro MaciiTada,
MPOUCXOIAIINX B aTMocdepe, CYIIECTBEHHbl TaKhe MOHATHUS, KaK Morojaa u kiaumar. [locooa —
cocmosiHue ammocghepvl 8 OAHHOU MECMHOCMU 8 OAHHbBIIL MOMEHM U 30 KAKOU-MO NPOMENCYMOK
epemenu (cymku, neoenio, mecsay). Iloroma xapakrepusyercsl JMeMeHTaMu (TeMIieparypa Bo3ayXa,
BJIQXKHOCTh, JaBJICHWE) U SBICHUAMHU (BeTep, obOnaka, arMochepHbie ocanku). MHOTOa sSBICHUS
MOTOJIbl HOCSIT HEOObIYalHbIN UM KaTacTpouueckuil Xxapakrep: yparaHbl, TPO3bl, JTUBHU, 3aCyXH.
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[maBHBIC TPUYMHBI U3MEHEHUS TTOTO/IbI - H3MEHEHHE KOJIMYECTBA COJTHEUHOTO TEIljia, MepeMeEIIeHre
BO3JIYIIHBIX MAcc, aTMOC(HEPHBIX (POHTOB, IMKIOHOB U AHTUITUKIIOHOB.

Bonpoc 4. l'eonuHaMu4ecKue Mpoueccol

OOnuk Hamield IUIAHEThI HE SBJSIETCS YEM-TO  3acThIBIIUM, pPa3 W HaBCeraa
chopmupoBaBmuMcs. brarogaps pa3HOOOpa3HBIM T'€OAMHAMUYECKAM IMPOIECCaM IMPOUCXOAUT
MIOCTOSIHHOE BHJIOM3MCHEHHE 3EMHOW KOpPBl M €€ TIOBEPXHOCTH, CO3AIOTCS YCIOBUS IS
BO3HUKHOBEHUSI HOBBIX TOPHBIX MOPOJA U PA3PYIICHUS yXKE CYIIECTBYIOIINX. JTH MPOIECCHI JCTAT
Ha JBe OoybIIME€ TPYyNIbl — DSHIOTCHHBbIC (BHYTPEHHHE) U DK30TCHHBIC (BHEIIHUE).
[eomHaMUYeCcKrUe TPOIECChl TECHO CBSI3aHBI B IMPOCTPAHCTBE M BO BPEMEHH, a CaMO HX
B3aMMOJICHCTBUE UMEET CJIOKHBIM U BO MHOTOM ITPOTHBOPEYHBEII XapaKkTep.

PaccMoTpuM OCHOBHBIC T'€OAMHAMHUYECKHUE IPOIECCHl W HEKOTOPBIC PE3yNbTaThl HX
B3aUMOJICHCTBUSL.  DHOOCCHHbIMU  HA3BIBAIOM — NPOYECChl,  GbI3BAHHbIE — NPEUMYUIECBEHHO
BHYMPEHHUMU curamu 3emau u npoucxodawue 68 ee Hedpax. OHU OOYCJIOBICHBI JHEpPrUEH,
BBIJICTISIEMOM MPU PA3BUTHH BEIIECTBA 3€MIIH, IEHCTBUEM CHJIIBI TSXKECTH M CHII, BO3HUKAIOIIUX MPH
BpalllcHUU 3eMJIH, a TMPOSBISIOTCS B BUIC TCKTOHUYECCKUX JIBFDKCHUH (MEIJICHHBIC TOTHSATHS U
ONyCKaHWs 3E€MHOM KOpBI, CKJIQAYaroCTH, OOpa30BaHUE KPYIHBIX 3JIEMEHTOB pelbeda,
3eMJICTPSICCHHSI), MPOIIECCOB MarMaru3ma (BBIILJIABJICHUS, MEPEMEIICHUS W 3aCThIBAHUS Marmbi),
MeTaMop(r3Ma TOPHBIX MOPOI U (OPMHUPOBAHUST MECTOPOXKACHUHN TOJIE3HBIX HCKomaembx [1, 10,
12, 22, 35].

TexmoHuueckue O8udiceHus TPUBOAAT K nedopmanusaM (HapylmIeHHSIM) BEPXHUX dYacTel
36MHOH KOpPBl. BBIIENSIOT pa3pbiBHBIC HApYIICHUS, COMPOBOXKIAEMBbIC IIEpEMEIICHUEM
Pa30pBaHHBIX YacTEH I'eOJIOTMYECKHX TN JPYr OTHOCHUTENIBHO JAPYra, M CKJIaquarble HapyLICHHUS,
KOTJIa MTPOUCXOIUT U3MEHEHHE 3ajieTaHusl CJI0eB 0e3 M3MEHEHHS CIUIOIIHOCTH TOPHBIX IMOPOJ, T.C.
BO3HUKAIOT  W3TMOBI  TUIACTOB -  CKIAQAKW; Tpolecc ©uX  o0Opa3oBaHMs — Ha3bIBAIOT
CKJIaIK000pa30BaHMEM WIIN CKIIa9aTOCTBIO.

TexkToHMUECKHE MBIKEHUS MOXKHO pa3/IelNTh HAa TOPU3OHTANbHBIE U BEPTUKAIBHBIE.
[opu30HTANBHBIC IBIKSHUS UTPAIOT 3HAYUTEIHHYIO POJIb B (DOPMUPOBAHUHU JTUTOCHEPHI H pebeda
3eMHOM MOBEPXHOCTH U HAXOIATCS B (POKyce BHUMAHMS TEKTOHUKH JIUTOCHEPHBIX TUIUT, KOTOpas B
HACTOSIIIIEe BpeMsl CTaja, MoXKaayl, Hau0oJjiee YHUBEPCATbHON KOHIENIMEN, OOBICHSIONIEH MHOTHE
SBIICHUS Ha 3emuie.

B ocHoBe 310l KOHIIETIIMK JIeXaT cieayromniue moioxenus [1, 28-30, 35]. Bepxusis yactpb
3emiu pazziensieTcs Ha JBe 0OOJOYKH - JKECTKYIO U XPYIKYIo TuTocdepy u Oolee TUIaCTUYHYIO U
MOJIBIKHYIO acTeHocdepy. JIntocdepa moapazaensieTcss Ha HEKOTOPOe KOJIMYECTBO TIUT (puc. 8.5).
OcHoBaHMeM [IJIsi UX pasTpaHUUYEHUS CIYKUT pa3MEIICHHE OYaroB 3eMIIETPSCEHUH, TaK Kak
ceficMuYecKasl PHEprusl B OCHOBHOM BBIJICIIICTCS HA TPAHWIIAX MEXIY TUTMTaMH. B OOJBIIMHCTBE
CIIy4aeB, XOTS U HE BCET/a, TH TPAHUIIBI Y€TKO BBHIPAXKEHBI.
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rpaHuisl (OCH CrpeluHra); 2 — KOHBEPreHTHHIC TPAHHIBI (30HBI CyOMyKIMH,
peke — 30HBI KOJUIM3MH); 3 — TpaHCHOPMHEIE Pa3iOMbl U MPOYHE TPAHHLEL, 4 —
BEKTOPHI «abCOMIOTHBIXY [ABHAKeHHH nurocdepHsix mmut [30]. MakcnMansHas

ckopocTh okono 10 cm/rox

Habmomaror Tpu poja B3auMHBIX mepeMenieHnid mT: O JUBEPreHTHBIC TPAHUIIbI, BIOIb
KOTOPBIX TPOUCXOANUT pa3ABMKEHUE TUIUT (CTIPEIUHT);

Q0 KOHBEPreHTHBIC TPAHUIIBI, BIOJIb KOTOPBIX MPOUCXOAUT COMMKEHUE IUIUT, OOBIYHO
BBIpaXkaromieecs: B MOJOABUTAHUU OAHOMW IIUTHI MOA APYryro. Ilpu 3TOM BO3MOXKHBI: CyOmyKIIus,
KOI7la OKEeaHCKasl IUIMTA TIO/I0/IBUTaeTcsl MOJ KOHTHHEHTaNbHYIO (oOpa3yercss aKKpelHOHHas
pu3Ma, HapaluBarollas KOHTUHEHTAIbHYIO, OKPAMHHYIO HIIM OCTPOBHYIO AYTY); OOTYKIIHS, KOTa
OKeaHCKasi IuMTa (Kopa, JuTocepa) HaJBUTAeTCs HAa KOHTMHEHTAJIbHYIO; KOJUIM3HUS, KOIJa
CTAJIKUBAIOTCS JIB€ KOHTHHEHTAIbHBIE MIUTHI (OOBIYHO C TOAJABUIOM OJHOM MO APYTYI0), KOTOopas
MOPO’KIAET CIOKHYIO KOPOBYIO CTPYKTYPY U TopooOpa3oBaHHUE;

¢ TpaHcOpMHBIE TPAHMIIBI, BIOJIb KOTOPHIX MPOUCXOTUT TOPU3OHTAIBHOE CKOJIbKEHUE
OJTHOM IJIUTHI OTHOCUTEIBHO JPYTOM MO MIOCKOCTH BEPTUKAILHOTO TPAaHC(HOPMHOTO paszjioma.

B npupoze npeobianaroT rpaHUIlbl IEPBBIX ABYX TUIMOB. [IpdeM nuBepreHTHbIC TPAHULIBI
MIPUYPOUYEHBI K OCEBBIM 30HAM CPEIMHHO-OKEAHNIECKUX XPEOTOB U MEKKOHTHHEHTAIBHBIM prudTam
(KpymHBIM JIMHEWHBIM TEKTOHHYECKHM CTPYKTypaM 3€MHON KOpBI, O0pa30BaBIIUMCS TJIAaBHBIM
00pa3oM TMpu TOPU3OHTAIBHOM PACTSHKCHHUH KOPbI), a KOHBEPIreHTHBIE - K OCEBBIM 30HAM
ITyOOKOBOJHBIX JKEJIOOOB, COMPSDKEHHBIX C OCTPOBHBIMH JTyramMu. Ha AMBEpPreHTHBIX TpaHUIAX
MIPOMCXOJUT HEMPEPHIBHOE POXJACHUE HOBOW OKEaHMUYECKOM KOpbI, KOTOpas IepeMelaeTcs
acTeHoc(pepHbIM TEYEHHEM B CTOPOHY 30H CYONYKIMH, TJe OHAa TMOIIONIAeTCS Ha TIyOWHE.
Cuuraercs, 4To 00BEM TOMIONIAEMON B 30HAX CYOMYKIIMM OKEAaHMYECKOW KOPHI PaBeH O0bEMY
KOpBI, oOpa3ymomeiics B 30HaX crpenuHra. brmaromaps sToMy paaumyc U o0beM 3eMIId OCTAroTCs
OoJiee WM MEHEe TTOCTOSTHHBIMH.

OCHOBHOU MPUYMHON TOPU3OHTAIBHOIO JIBHXKEHHUS TJIUT CYUTAETCS KOHBEKLIUSI B MAHTHUH,
BBI3bIBa€Masi €€ paszorpeBoM. I[Ipm 3ToM cpeamHHO-OKeaHWYecKne XpeOThl ¢ uxX pudTaMu
pacmonaraioTcs HaJ BOCXOJSIIMMH BETBIMH TEUCHHM, a T[ITyOOKOBOJHBIC jKelmoda - Haj
HucxofsamuMu. HoBooOpazoBaHHas okeaHHueckas JuTocdepa JBUKETCS K xKelodaM, MOCTEIIEHHO
OXJIQXKIASICh, YIJIOTHSSICh U YBEIMYUBAsi CBOIO MOIIHOCTB 3a cUeT acTeHocdepsl. PesynsraTtom sToro
SBIISIIOTCS HUCXOSIINE BEPTUKAIbHBIC IBMKCHHsS. B KOHEYHOM cueTe OKeaHCKas IuTocdepa
CTAaHOBHTCS TsDKeJiee MOJCTHIIAIONIE acTeHocdephl M TOTpy)KaeTcs B Hee BAOIb OKEAHCKUX
CKJIOHOB IITYOOKOBOJIHBIX KEJI00O0B.
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BeprukanbHble ABIKEHHS UMEIOT elle Oosiee pasHooOpa3Hble MpUu4HHbL. [logHATHS MOTYT
ObITh O0YCIIOBIIEHBI IOABEMOM Oo0Jiee JIETKUX BBIIUIABOK U3 acTeHocheps! (KOTOPbIM OHOBPEMEHHO
CIIY’)KUT TIPUUMHON PACXOASIIUXCS TOPHU3OHTANBHBIX JBIKCHUH), @ TAKKe Pa3orpeBOM JTUTOCHEPHI
Ha/l 3TUMM BOCXOJSIIMMH TOPSYMMU MaHTUHHBIMU CTpysaMH. OmycKaHHs B OKE€aHaX CBS3aHbI C
OXJIQXKJICHHEM JUTOC(EpPHI MO0 MEpe €€ yNAJICHUs OT OCEeHl CIpenuHra M MaKCHUMAaJIbHBI B 30HAX
ITyOOKOBOJHBIX 7K€J1000B. B 30HaX, BHIXOJAIINX HA TOBEPXHOCTh BJIOJb OCEH KeI000B, OIyCKaHHe
BHOBb CMEHSETCS IMOJHSATHEM BCIIEACTBUE CKYYMBAHMSA, HArPOMOXKICHHS OCAJKOB M HAKOIUICHUS
IPOIYKTOB BYJIKaHWYECKOM aedrenbHocTH. IIpomeccsl permoHanbHOro meramopgusMa U
IPaHUTOOOPA30BaHUS BEAYT 3[€Ch K YBEIMYCHHUIO MOIITHOCTH JIETKOM KOHTUHEHTAJIBHOM KOPBI, @ 3TO
B CBOIO OdYepelb INPHUBOAUT K €€ BCIUIbIBaHMIO. C JaHHBIM IIPOLECCOM CBSI3aHO 0OOpa3oBaHUE
NEPBUYHBIX TOPHBIX COOPYXEHHUN. BTOpUYHBIE TOpHBIE COOPYKEHUSI (POPMUPYIOTCS MO BIMSIHUEM
CTOJIKHOBEHMsI KOHTHHEHTAJIbHBIX IIJIMT, B PE3YJbTaTe YEro YBEJIWYMBAETCS TEIUIOBOM IOTOK, YTO
CHOCOOCTBYET MOABEMY acTeHOC(HEpHl U poCcTy NOAHATHH. CUUTACTCS, YTO OMyCKaHUE TEPPUTOPUH
MOXET OBITh CBf3aHO C (OPMUPOBAHMEM JICIHUKOBOro wUTa (AHTapkTuaa, [pennanaus) u
noabeMOM 00JacTeil, 0CBOOOAMBIIMXCS OT JICAHUKOBOTO TOKpPOBa Onarofmapsi CHATHIO HArpy3KH
(banTuitickuii u Kanagackuii muThl).

3emnempsicenuamu Ha3vI8AIOM NOO3EMHbBIE MONYKU U KONEOAHUs 3eMHOU NOBEPXHOCMU,
B03HUKAIOWUE 8 pe3yIbmame 6HE3aNHbIX CMEWEHUL U Pa3pbléos 68 3eMHOU Kope Ul epXHell 4acmu
Mauwmuu u nepeoarowuecs: Ha OOIvbUIUE PACCMOsHUA 6 6ude ynpyeux konebanuu. Habmonenus 3a
3eMJIETPSICEHUSIMU BEAyTCsl C JApeBHEMIIMX BpeMmeH. JleTanbHble OMNMCAaHUS 3E€MJIETPSICEHUH,
HaOMIOaBIIMXCS C cepeauHbl | TeIcs4YeneTwss OO0 H.3., JaHbl snoHuamu. CHcTeMaThueckue
WHCTPpYMEHTalbHbIe HabmroneHus: Hayatel BO Bropoil monoBuHe XIX B. (b.b. Tonuuein, 3. Buxepr,
b. I'yrenbepr, A. MoxopoBuund, ®. Omopu u 1p.).

CunbHble 3eMIIETPSACEHHS] HOCAT KaTacTpo(UUecKHil XapakTep, ycTymnas 10 YHUCITY >KEepTB
TOJIBKO Tai(pyHaM M 3HAYMTENBHO (B JECATKHU pa3) ornepexas U3BepKeHUs ByJakaHoOB. KomndyecTBo
cJ1a0bIX 3eMJIETPSICEHUI ropasfo Ooublile, YeM CHJIBHBIX. Tak, Ha COTHH THICSY 3€MJIETPSICEHUH,
€XKEerofIHO HaOIr01aeMbIX Ha 3emile, IPUXOASTCS eAUHUIIBI KaTaCTPOPUUECKUX.

TepputopuanbHoe pacrpefesieHue 3eMJIETPSICEHUH HEpaBHOMEPHO U Ompenessercs
nepeMeIeHHeM U B3aMMOJICHCTBHEM JIMTOC(EPHBIX IUIUT. VI3BECTHBI 1Ba TJIABHBIX CEHCMUYECKHX
nosica: TUXOOKeaHCKUH, OXBaThIBAIOLINIA KosiblioM Oepera Tuxoro okeana, u Cpeau3eMHOMOPCKUH,
npocTuparomuiics yepes ror EBpasun or [Inpenelickoro mosmyoctpoBa Ha 3amaje 10 Manaickoro
apxuresnara Ha BOCTOKe. B mpenemax oOkeaHOB 3HAUUTENBHOW CEHCMHMYECKOH AaKTHBHOCTBIO
OTIIMYAIOTCSA  CPEIMHHO-OKeaHWYecKrue XpeOThl. Ouarm 3emIeTpsCeHHi pacronararorcs Ha
mryounax g0 700 kM, HO 3/4 celficMMYecKON SHepruM BbLAEISETCS B Oyarax, HaxoJsIIMXCS Ha
m1youne He Gonee 70 kM. Pa3smep ouara karacTpouyecKux 3eMIIETPSICEHUH MOXKET JIOCTUIaTh
COTEH U THICSY KUJIOMETPOB.

OO6nacTe HaMOONBIIMX pa3pyIICHUH pacroiiaraeTcsi BOKPYT JMHUIEHTPAa — IMPOEKIUU Ha
3eMHYIO MOBEPXHOCTh MECTa Havaja MepeMeIleHus: MacC — TUIOLEHTpA.

VHTEeHCHBHOCTD TIPOSIBIICHUSI 3€MIJICTPSICCHUH Ha TIOBEPXHOCTH H3MeEpsieTcss B Oamiax u
3aBHCUT OT IIyOMHBI OYara M MAarHUTYIBl 3€MIIETPACEHUS, CIyXalleil Mepoil ero 3SHepruu.
M3BecTHOE MakCHMajbHOE 3HAUYCHHE MAarHUTyAsl Omu3ko Kk 9. C yBelqwueHHMEM MarHUTYIBl Ha
enuHUILy 3Heprus Bo3pactaeT B 100 pa3, Hanpumep NpH TOTYKE C MArHUTYA0i 6 BBICBOOOXK1aeTCs B
100 pa3 Gombiie sHepruu, yeM npu Marautyae S. lllkana marHuTyq uMeHyeTcs mikainoil Puxrepa.
Hapsany ¢ Hell uCnonb3yroT psJl CeHCMUUECKUX IIKal, KOTOPhle MOXHO CBECTH K TPEM OCHOBHBIM
rpyImam.

B Poccun mpumensiercst Hanbosee MIMPOKO HCIONb3yeMmas B Mupe 12-OamnpHas IIKajia
MSK-64 (Mensenesa-llInonxoiiepa-Kaprauka), Bocxomsmias k mkane Mepkanmu-Kankanu (1902), B
ctpanax Jlarunckoit Amepuku npunara 10-6amnbHas mkana Poccu-®opens (1883), B SAnonun - 7-
OayuibHas mkana. OneHKa MHTEHCUBHOCTH, B OCHOBY KOTOPOM IOJIOXKEHBI OBITOBBIE MOCIEICTBUS
3emuerpsicernns, B mkane MSK-64 3adukcupoBana cienyrommm o6pazom:

1 Gamr - He OlTyIIAeTCS HUKEM, PETUCTPUPYETCS TOIBKO CEHCMUYECKUMH TTPHOOpamMu;

2 0ala — MHOT/IA OUIYIIAETCs JIIObMH, HAaXOIIIIUMUCS B CHIOKOMHOM COCTOSIHUY;
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3 Oaia - omrymaercs HEeMHOTMMH, 0oJiee 3aMETHO B MOMEICHUAX Ha BEPXHHUX 3TaXax;

4 OGamna - ourymaercs MHOTMMHU (OCOOCHHO B MOMEIIEHUSX ), B HOUHOE BpEeMsI HEKOTOPBIC
npochlinaroTcs. Bo3MOKHBI 3BOH MOCY/bI, Ipede3KaHue CTEKOI, XJIOMAHbE ABEPEN;

5 0auIoB - OLIyIIAETCs MOYTH BCEMM, MHOTHE HOUBIO IpochinatoTcs. Kayarorcs Bucsune
IIPEIMETBI, TIOSBISIOTCS TPEIUMHBI B OKOHHBIX CTEKJIAX U IUTYKATYpPKE;

6 0ayuIoB - OLIYIIAETCS BCEMM, OCBINAETCS ITYKATYpPKa, JIETKHE pa3pyLIeHUs 30aHUH;

7 O0aJIJIOB - MOSIBJIAIOTCS TPEIIMHBI B IITYKaTypKe M OTKAaJIbIBAIOTCS OTIEIIbHBIE €€
KYCKH, TOHKHE TPeIIrHbI B cTeHaX. OIylatoTcs TOIYKU B aBTOMOOUIISAX;

8 6aymioB - OOJbIIME TPEUIMHBI B CTE€HAX, MaJeHUE TPYO, MaMsATHUKOB. TpemmHbl Ha
KPYTBIX CKJIOHaxX U B CBIPOM I'PYHTE;

9 OamioB - OOpylIEHHE CTEH, NMEPEKPHITUI KPOBJIM B HEKOTOPBIX 3/IaHUSAX, PA3PbIBBI
HOA3EMHBIX TPyOOIIPOBOJIOB;

1006am10B - 00BaJIBI MHOTHX 3/1aHUH, HCKPUBIICHHE KEJIE3HOJOPOKHBIX peiabcoB. OIo3HY,
00BaJbl, TpeUMHBI (10 1 M) B TpyHTE;

116ay710B - MHOTOYHCIICHHBIC TUPOKHUE TPEIIMHBI B 3eMJIe, 00BaJIbl B ropax, 0OpyIIcHHE
MOCTOB, TOJIbKO HEMHOT'ME€ KAMEHHBIE 3/1aHUSl COXPAHAIOT YCTOMYUBOCTB;

126am10B - 3HAYMTENBHBIE W3MEHEHHs penbeda, OTKIOHEHUE TEUYEHUS PEK, MPEeIMETHI
1oA0pachIBalOTCS B BO3YX, TOTAIbHOE pa3pylIEHUE COOPYKEHHI.

CunpHble 3eMJIETPSICEHUS OIYIIAIOTCS. HA PACCTOSIHUU ThICAYU KHIIOMETPOB U Ooiee. Tak,
B MockBe Bpemsi OT BpeMEHHU HaOJIIOAAIOTCSA TOINYKM MHTEHCHUBHOCTBIO O 3 OajIOB KaK «3XO0»
KaracTpoUYEeCKNX KaplarcKux 3eMJIeTpsceHui B ropax Bpanua B PymbiHHH; 5TH Ke
3emieTpsiceHuss B Onu3kod K PymblHMM  MonpaBun  omrymaroorcs Kak  7-8-0ajuibHBbIE.
[TponomKkuTEnbHOCTh 3EMIIETPSCEHUN pa3nuuHa. Hampumep, 3emiierpsicenne Ha octpose Jlucca B
CpenuzemHoM mope mmuinock Tpu roga (1870-1873), olmiee KOTUYECTBO TOTYKOB COCTaBUIIO 86
TBIC.

Bcesikoe 3emieTpsiceHHe ¢ MarHUTYJOH CBBIINIE 7 MOXET CTaTh KpPYMHOHW KaracTpogoi.
OpHako OHO MOXKET OCTaTbCsi M HE3aMEUYEHHBIM, €CJIM IPOM30ieT B IYCTBIHHOM paiioHe.
Hanpumep, B pesynasrate loOu-Antaiickoro 3emierpsicenus 1957 . ¢ marHutymod 8,5 u
MHTEHCUBHOCTHIO 11-12 6asjioB BOZHUKIIN J1BA 03€pa, MTHOBEHHO 00pa30Baics OTPOMHBIN HAJIBUT B
BUJIE KAMEHHOM BOJHBI BbICOTOH 70 10 M, MakcumanbpHOE cMelieHne o copocy gocrurnio 300 M u
T.I.; TeppuTopus pazMepoM ¢ Jlanuro mnu [onnanauio Obl1a MOJHOCTHIO pa3pylieHa. Eciau Ovl 31O
36MJIETPSICEHHE TIPOM3O0IIJI0O B TyCTOHACEIEHHOM palOHE, YHUCIIO JKEPTB MOIVIO H3MEPATHCA
MUJUTMOHAMH.

Ecnn 3emneTpsiceHHs MPOUCXOAAT B MOPE, TO OHU MOTYT BBI3BAaTh Pa3pyIIUTEIbHBIE BOJIHBI
- LlyHaMH, HauboJiee 4yacTo oINycTolIamuye nodepexnps Tuxoro okeana, Kak 3To rnpousouuio B 1933
r. B Slnonun m B 1952 r. na Kamuarke. OOmiee 4uciao >KepTB 3eMIIETPSICEHUN Ha IUIAHETE 3a
nocienaue 500 jeT cocTaBWIIO OKOJO 5 MIIH YEJIOBEK, IOYTH ITOJIOBUHA W3 HUX MPUXOIUTCS HA
Kuraii. Bombme morepu mnpH 3eMIIETPSCEHUAX OOBIYHO CBS3aHBI C BBICOKOW IUIOTHOCTBIO
HaCeJIeHUs, NMPUMHUTHUBHBIMU METOJaMH CTPOHUTENIbCTBA, OCOOCHHO XapaKTePHBIMU ISl OETHBIX
PETHOHOB.

B xonme XX B. AesATENbHOCTH YEJIOBEKAa, MPUHSBINAS TUIAHETApHBIE MacIITalObl, cTaia
IIPUYMHON HMCKYCCTBEHHO BBI3BIBAEMOM CEHCMHYHOCTH, BO3HMKAIOLIEH, HalpUMeEp, NpH SAEPHBIX
B3pbiBax (ucnbiTaHus Ha mnonuroHe Hesana (CLIA) wHMIMHMpOBANM THICSYM CEHCMUYECKUX
TOJYKOB), IPH CTPOMTEIBCTBE BOJOXPAHWIHNIL, 3allOJIHEHUE KOTOPBIX MHOIAA IPOBOLUPYET
CUJIbHBIE 3emiieTpsceHus. Tak ciaydmiioch B MHauu, Korma coopyxeHue Bomoxpanwiuiia KoitHa
BBI3BAJIO §-0alsIbHOE 3€MIIETPSCEHUE, TPU KOTOPOM 1oru6dio 177 yenoBek.

Mazmamusm - npoyecc evinnasnenus mMazmol, ee OalbHeuue20 pa3sumus, nepemeujeHus,
63aUMO0eUCcmeUs. ¢ MeepoObIMU 20PHLIMU NOPoOamu U 3acmeiéanus. Mazma - smo pacnnagnennas
macca, obpaszyrowasncs 6 2nyounHvix 30nax 3emau. Ilpu BHEIpEHUN MarMsl B 3eMHYIO KOPY MJIU TIpU
€e M3IUSHUM Ha TOBEPXHOCTh 3eMin (OPMHPYIOTCS MarmMaTH4ecKue TOpHble MOpoAsl. Marma
HNEepUONUYECKH O0pa3yeT OTIENIbHbIE OYard B pasHbIX [0 COCTaBYy M IIIYOMHHOCTH OO0OJIOYKAX
3emiu.
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MarmaTu3m - IposiBJICHHE TTYOMHHOW aKTUBHOCTH 3€MIIH, TECHO CBSI3aH C €€ Pa3BUTHUEM,
TEIJIOBOM HWCTOpUEH M TEKTOHWYecKor »HBomorued. [lo miryOMHEe TpOsSBICHHUS MarmMaru3m
pa3fensioT Ha aOuccalbHBIM (ITyOWMHHBIN), runabuccanbHbIA (MPOSBUBIIUICS Ha HEOOIBIION
IyOMHE) U MMOBEPXHOCTHBIN (ByJIKaHU3M). B pesynbprare marmarusma GOpMUPYIOTCS: HHTPY3UBHbBIE
TeJa U TOPHBIE MOPOABI - B MPOIECCE BHEAPECHUS B TOJIY 36MHOM KOPBI PACILIABIEHHON MarMbl U
3¢ ¢y3uBHBIE - B NIPOLECCE H3IUAHUSA >KUAKOM JaBbl M3 DIIYOMH 3eMJIM Ha IOBEPXHOCTH C
00pa3oBaHKMEM JIABOBBIX MTOKPOBOB U MTOTOKOB.

Bynxanuzm — cosoxynnocmo saenenutl, 00ycio6nienHulX, NPOHUKHOBEHUEM MA2Mbl U3 2TYOUH
3emnu na ee nosepxnocms. BynkaHu3M MPUBOJIUT K MOSBICHUIO HA TOBEPXHOCTU 3E€MIJIM OTPOMHOTO
KOJIMYECTBA BYJIKAHUYECKOTO Marepuaia (BYIKaHMYECKOE CTEKJO, IMemei, ra3bl U T.J.), a TaKKe K
(GOPMUPOBAHUIO TAKOTO TPAHAMO3HOTO OOpa30BaHUs, KAaK BYIKAaH, KOTOPBIA BO3HHUKAET HaJ
KaHaJaMH M TpelIMHaMHU B 3eMHOU kope. MIMEHHO Mo 3THM KaHallaM M TpeulMHaM Ha 3eMHYIO
MOBEPXHOCTh U3BEPTAIOTCS JIaBa, METell, TOPSYKe rasbl, Hapbl BOIBI M OOJIOMKH TOPHBIX IMTOPOJI.

[To cTenenn aKTUBHOCTH Pa3lMYaroT JACHCTBYIOIIME, YCHYBIINE U MOTYXIIHUE BYJIKaHBI, a
no ¢opmMe - TEHTpaIbHBIC, W3BEPralONIMeCs W3 IICHTPAIBHOTO BBIBOJHOTO OTBEPCTHS, H
TpEIIMHHbIC, BYIKAaHMYECKHE almaparbl KOTOPbIX HMEIOT BHUJ 3USIONMX TPEIIMH WIA psjaa
HEOONBIINX KOHYCOB. OCHOBHBIMHU YaCTSIMU BYJIKaHUUYECKOTO ammapara sIBISIIOTCS MarMaTH4eCKUM
oyar (B 3¢MHOW KOpe WM BEpXHEHl MaHTHH); KEepJjo - BBIBOIHOHM KaHaj, MO KOTOPOMY Marma
MOJIHUMAETCSI K TOBEPXHOCTU;, KOHYC - BO3BBIIIEHHOCTbh HAa MOBEPXHOCTH 3€MJIM U3 MPOIYKTOB
BbIOpOCa ByNKaHa; Kparep - yriyOJleHne Ha MOBEPXHOCTU KOHYyca BynkaHa. COBpeMeHHbIE BYJIKAHbI
pacroyIOKeHbl BIOJb KPYIHBIX Pa3JIOMOB M TEKTOHHYECKH IOABMKHBIX oOnacTei (IIaBHBIM
oOpazom Ha ocTtpoBax Hu Oeperax Tuxoro u ATiaHTHYecKOro okeaHoB). Cpenu aKTUBHBIX
JIEHCTBYIOIIMX BYJIKaHOB Ha3oBeM KirtoueBckyro cornky u ABaunmHCKyto conky (Kamuarka, Poccus),
Besysuii (Utanus), Mcansko (CanbBanop), Mayna-Jloa (I"aBaiickue 0-Ba).

OK302eHHbIMU HA3LIBAIOM NPOYECChl, KOMOPble NPOUCXO0AM HA NOBEPXHOCMU 3eMau Ulu
Ha HebONbWoU 2nybuHe 6 3eMHOU Kope U O00YCloGleHbl 3IHepeuell CONHEeYHO20 U3NTYYeHUs,
2paABUMAYUOHHOL CUNOU U HCUSHEOesIMeNbHOCMbIo opeanu3mos. CYIIHOCTh SK30T€HHbBIX MPOIIECCOB
CBOJIUTCS K crnenytouemy [8, 13, 26, 33]:

O BBIBETPUBAaHUE - MEXAHMYECKOE pa3pylIeHHe TOPHBIX TMOPOJ M XHUMHYECKOE
npeoOpa3oBaHuE CIAraIIUX UX MUHEPAJIOB,;

0 neHymauusi- ynaleHHE€ € TIEPEHOC Pa3phIXJICHHBIX W PACTBOPEHHBIX MPOAYKTOB
pa3pylIeHUs] TOPHBIX MMOPOA BOAOW, BETPOM M JIbJOM. BojbIIOe BIMsSHME HA €€ TEMIIbI U XapakKTep
OKa3bIBAIOT pa3Max M CKOPOCTh TEKTOHUYECKHX JIBI)KCHHMM, a TakKe KIMMaTHYECKHE YCIIOBUS
tepputopun. [Ipeobnananue AeHyqauy HaJl TEKTOHHYECKUM MTOAHITHEM CO BPEMEHEM MPHUBOIUT K
CHIDKEHUIO a0COJIFOTHBIX M OTHOCUTENIHHBIX BBICOT PETHOHA U 00IIIEMY HUBEIUPOBAHUIO pelibeda;

O aKKyMyISIHUs- OTI0OKEHHE YTHX MPOAYKTOB B BUE OCAJKOB Ha CYIIIE WIH HA THE BOAHBIX
OacceiiHOB.

[Iporiecc coBMecTHOTO (hOpMUPOBaHUS penbeda U PHIXIBIX OTIOKEHHUN B CBOIO OYEpEIb
uMeHyeTcsi MopdoiuTorene3oM. Tak, B pe3yiabTare ACSITEIBHOCTH DPEKH (POPMUPYIOTCS U €e
JOTIUHA, U OTJIOKEHUS (QJLTIOBH).

OcHOBY BCEX DOK30TCHHBIX TIPOIECCOB COCTABICT GblGEMPUBAHUE — NPOYecc
MEXAHUYECKO20 Pa3pYUuleHUus U XUMUYECKO20 UBMEHEHUs 20pHbIX NOPOO U MUHEPANO8 8 VCI0BUSX
3eMHOU NOBEPXHOCMU U NPUNOBEPXHOCMHBIX C/10€8 AUumocghepsl, TPOUCXOISAIINN IO BIUSHUEM
pa3IMYHBIX aTMOC(epHBIX areHToB (arMochepHbIe OCaJKH, BETEp, CE30HHbIE U CYTOYHBIC
KoJIeOaHUs TeMIIepaTyphbl BO3/lyXa, BO3JEHCTBHE HA TMOPOJLI aTMOC(EepHOro KHciIopoda | Jp.),
TPYHTOBBIX U MMOBEPXHOCTHBIX BOJI, )KM3HEACATEIBHOCTH PACTUTEIbHBIX U dKUBOTHBIX OPTaHU3MOB U
MPOAYKTOB MX pa3jioxeHus. BoiBeTprBaHue nMeeT 00JbII0e 3HaYeHHE JUIsl TIOATOTOBKH BEIIECTBA K
€ro TPaHCIIOPTUPOBKE; C HAM TECHO CBS3aHO IMOYBOOOPA30BAaHUE - 3apOKIeHUE U (HOPMUPOBAHUE
MOYBBI.

Cknonosvie npoyeccbl — KIACC SK30TCHHBIX sBIeHUU. WX mMpokoe pacrnpocTpaHeHUe
CB3aHO C TeM, 4YTO OoJjblllasg 4YacTh 3€MHOW TOBEPXHOCTH IMpPEACTaBIseT co00il CKIOHBI -
HAKJIOHHBIE YYaCTKU TIOBEPXHOCTH, (DOPMHUPYIOLIUECS B PE3YIbTaTe dHIOTEHHBIX U 3K30TEHHBIX
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MPOLIECCOB. XapakTep CKJIOHOB OIPEAENSIeTCS COCTaBOM M CTPOCHUEM Cllararouux IOpoj,
aOCONIOTHBIMU U OTHOCUTENIbHBIMH BBICOTAMH MECTHOCTH, WHTEHCHUBHOCTBHIO CKJIOHOBBIX
MPOIIECCOB, OCOOCHHOCTSIMU KIIUMATa, PAaCTUTEIHLHOCTH U JIPYTHX KOMIIOHEHTOB MPUPOIHOMN CpPeIbl,
9KCMO3UIMHU CKJIOHOB. [lo mpeoGnagaHuio rpaBUTAMOHHBIX JIBKEHHHM TOTO WJIM WHOTO BHAA U
xapakTepy penbedooOpa3yronx MPOLECCOB BBIICISIIOT CKIOHBI OOBalbHBIC, OMOJI3HEBHIE M JIp.
MexaHu3Mbl X JIOCTaTO4yHO pa3HooOpasHbl. Hampumep, onoi3Hu (CKOJB3AIIEE CMEIIEHHE Macc
TOPHBIX TIOPOJ] BHU3 IO CKJIOHY TIOJ BIMSHHEM CHIIBI TSDKECTH) MOTYT 00pa30BBIBATHCS BCIICICTBUE
MOJMBIBA CKJIOHA, MEePEYBIKHEHUS, CEHCMUYECKUX TOTYKOB U JAP.; COMU(IIOKIIMOHHBIE TPOIECCHI
Pa3BUBAIOTCS B Pe3yJIbTare MEIJICHHOTO NEPE/IBHXKEHUSI MOYB U PHIXJIBIX TPYHTOB IO BIUSHUEM
MOTIEPEMEHHOTO TPOTAUBAHMS - TPOMEP3AHUS U CUJIBI TSHKECTH.

[IpeoOpa3oBaHuIo 3eMHOW MOBEPXHOCTH B OTPOMHOM Mepe CIOCOOCTBYIOT (hriosuanvHule
(9PO3MOHHO-aKKYMYJSITUBHBIE) npoyeccbl — COBOKYHHOCHb — NPOYUECco8,  OCYUWECMBIIeMbLX
MeKyYUMU NOBEPXHOCMHBIMU BOOHbIMU NOMOKAMU. BOJIHbIE TOTOKU Pa3lEsAOT HA MOCTOSHHbBIE
(pexd) M BpEeMEHHbIE, a BPEMEHHBIE B CBOIO Ouepelb - Ha pycioBble (OBparu u Oanku) u
HepyclioBbie (CKJIOHOBBIE) [15]. PesynpratoM (aroBHambHBIX TIPOIECCOB SIBISICTCS Pa3MBIB
BOJHBIMH TIOTOKAMH 3E€MHOIl TMOBEPXHOCTH B OJHUX MECTaX M OJHOBPEMEHHBI MEpeHOC U
OTJIO’KEHUE TIPOJYKTOB pa3MbIBa B JIPYTUX, B PE3yJbTaTe Yero B OJHO M TO K€ BpeMsi 00pa3yroTcs
KakK BbIpaOOTaHHBIE (3PO3HOHHBIE), TAK M AKKyMYISATUBHBIE (OPMBI penbeda.

OmroBUATBHBIC MPOIECCHI PA3BUBAIOTCS B MIPEIeNiaX PEYHBIX OACCEHHOB, B KOTOPHIE BXOIST
pEeUHBbIe, OBPAKHO-OANOYHBIE M CKJIOHOBBIE CHUCTEMBl. LleHTpambHBIM SJIEMEHTOM PEYHBIX
0acceiHOB SBJISIOTCS PEKU - BOAHBIC TIOTOKHU, TEKYIIME B €CTECTBEHHBIX pyCiaxX W MUTAIOIIUECs 3a
CUET IMOBEPXHOCTHOTO W IMOJ3EMHOT0 CTOKAa CO CBOMX OacceilHOB. Peku pazmensioTcs Ha JBe
TPYIIBL: TOPHBIC PEKU C OBICTPHIM TEUCHHEM, TEKYIIHE OOBIYHO B Y3KHX JOJMHAX, U PaBHUHHBIC
peku, uMerolue Oojee MEAJIEHHOE TEYCHHE U IIMPOKUE TeppacupoBaHHBIE NoNMHBL. Hambonee
KpynHble peku: B Poccuiickoit ®enepanun - OOb, Enuceil, Amyp, Jlena, Bonra; B 3apyOekHbIX
ctpaHax — Hwun, Muccucunu, AmaszoHka, SIHIBBL. Peku XapakTepusyrOTCsl CBOMM PEKUMOM -
W3MEHEHHUEM YpPOBHEH, pPACXOJOM, CKOPOCTBIO TEUEHHUs, TEMIEparypod BOABI U JAPYTUMH
SBJICHUSIMU, 3aBUCSIIIMMHU [TIABHBIM 00pa30M OT XapakTepa MUTAHUS PEK U KIMMATHYECKUX YCIOBUI
MECTHOCTH, TI0 KOTOpO# OHHM mpoTekaroT. CyMMapHBIA TOJOBOM CTOK pek B MupoBoii okeaH -42
TBIC. KM°. PeKH - BasKHEHIIMH 1eMeHT MIPUPOIHON Cpebl: HCTOYHUK MMUTHEBOM U IIPOMBILLIICHHOU
BOJIbI, €CTECTBEHHBIM BOJHBIM MyTh, IMOCTOSHHO BO300HOBISIEMBI HCTOYHUK THUIPOIHEPTHH,
MECTOOOUTaHHE PBIO M IPYTUX MPECHOBOIHBIX OPTaHU3MOB, a TAKKE BOIHON PACTUTENLHOCTH.

I iayuanvuvle npoyeccoel — npoyeccwvl, CEA3AHHLIE C OesAMeNIbHOCHblo b0d, m.e. C
COBPEMEHHBIM UNU NPOULILIM ONledeHeHuem meppumopuy. Takue mpoluecchl MOTYT pa3BUBAaThCs pU
YCIIOBHM OJIEACHEHUS HEKOTOPOW TEPPUTOPUM — JIOCTATOYHO JJIMTEIBHOIO CYHIECTBOBAHUS

0OJIBIIOr0 KOMMYECTBA JIb/Ia B Mpe/ieiaX ydacTka 3eMHOM MOBEPXHOCTH, B MEPBYIO OUEpeh B BUJIE
JICTHUKOB - JBWXKYIIUXCS CKOTUICHWM JIbJa. DPO3WOHHAS ACSATEIBHOCTH JICIHUKOB (dK3aparius)
CBOJIUTCS K BBIaXMBAaHUIO KOPEHHOTO JIOXKa JIGAHHKA OOJOMKaMU TOPHBIX MOPOJ, BMEP3IIUMHU B
JBIDKYIIHICS JIe, aKKyMYJISTUBHAS ACSITEIIBHOCTD - K JOPMUPOBAHUIO CIIETU(PHIESCKUX OTIOKECHHUI
B BHJIC CKOIUICHUS HECOPTUPOBAHHBIX OOJIOMKOB TOPHBIX MOPOJI, IEPEHOCUMBIX WIIM OTIOKEHHBIX
JeIHUKaMU 00pa30BaHuil, — MOpeHbl. B reonornueckoM npoiuioM Haubosee KpynHble KojaebaHus
KJIUMAaTa MPUBOAWIM K YEpPEJOBAHUIO JIEIHUKOBBIX 3MOX (JEIHMKOBHM) M MEXJIEAHUKOBH. B
HanOosee OJIM3KOe K HaM BpeMs - B IJICHCTOIICHE - HACUMTHIBAIOTCS IIECTh JIGTHUKOBBIX TIEPHOIOB
U MSTh MEXIEAHUKOBUN. B pesynbrare TasHUS JEIHUKOB OOpPa3yOTCS MOIIHBIE BOIHBIE TTOTOKH,
KOTOpBIE (POPMUPYIOT (PIFOBHOTAIMAIBHBIC OTIOKEHUS (OTI0KEHUS BOAHO-JIEAHUKOBBIX TTOTOKOB) M
penbed. B paifonax, xapakTepu3yrOIIUXCsl OTPHUIATEIHHON TEMIEPaTypoil TOPHBIX MOPOJ U TMOYB,
HaJIMYMEM TIO3€MHBIX JIbJIOB M MHOTOJETHEW MEp3JIOThl, MONYYUIH paclpOCTpaHEHUE
cnenupuUecKkue, KPUOTCHHBIE IMPOLECChl: Ty4eHHWe U HaleneoOpa3oBaHUE; KPUOTEHHOE
BBIBETPHUBAaHUE, MOpPO3HAsl COPTUPOBKA, KPUOTEHHBIA KpHUIM, COMUQIIOKUIUS U Jp.; MOpPO3HOE
pacTpecKUBaHUE; TEPMOKAPCT.

Kapcmoesvle npoyeccor — npoyeccvl pacmeopenus, unu Guluelauusanuss, U Omuacmu
pazmuléa  MpewjuHo8amvlX PACMEOPUMBIX 2COPHLIX NOPOO  OBUNCYWUMUCA NOO3EMHBIMU U
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NOBEPXHOCMHLIMU 800AMU U CEA3AHHOE C OMUM 00pazosanue cneyuuueckux Kapcmogvlx
3anaouHHbix Gopm penvepa Ha NoGepxXHOCMU 3eMiu U PA3IUuHbIX NYCMOm, KAHAN08 U newep 6
enyourne. TToMUMO KapCTOBBIX BBIIENAIOT TPOLECCHl ICEBAOKapcTa (JIOKHOTO KapcTa), Koraa
npoucxoquT obOpazoBaHue ¢GopM, BHEUIHE HANOMHUHAIOUIMX KapcT, HO OOYCIIOBIIEHHBIX HHBIMHU
IIPOLIECCAMHU.

Donosvie npoyeccwvl - npoyeccovl, 00y Cl06/IeHHbIE 0eamelbHOCMbI0 6empd. BbIyBaHHE WU
pa3BeBaHME pPBHIXJIOro Marepuana (Aedusamus), oO0TauMBaHUE M pPa3pyIICHHWE TBEPABIX MOPOA
00JIOMOYHBIM MarepHalioM, BJIEKOMBIM BETPOM (KOppa3WOHHBbIE HHIIKW M DS0JIOBBIE «KAaMEHHbIE
rpuOb», «KaMEHHBIE CTOJIOB» U T.1I.), IEPEHOC Y0JI0BOTO MaTepHalia M €ro akKyMyJsIsius (TpsiI0BbIe
necku, OapxaHbl, OapxaHHble Iend U MapaboJUyYecKue [IOHbBI M Mp.). OTH TPOLECCHI
pacpoCTPaHEHbl B MECTAX PA3PSKEHHOIO PACTUTENBHOIO IIOKPOBA U CUJIbHBIX BETPOB.

bepezosvie mopckue npoyeccwvr npoucxoosm 6 npedenax 6Gepe2o8oil 30Hbl, HA 2paHuye
cywiu u oxeana. B pesynprare TpaHcpopMalMM U pacceMBaHMsI DPHEPIMM MOPCKHUX BOJIH IIpU
B3aMMOJIeCcTBUU C JuTOc(hepoii (opmupyroTcs abpa3uoHHbIe Oepera - BBICOKHE OTCTYIMAOIINE
Oepera BOJOEMOB W aKKyMYJSTHBHbIE Oepera - HacTymamomue Oepera, CIOKEHHBIE HaHOCAMH,
MPUHOCHUMBIMH BOJTHaAMH U TipuboeM. B pesynbTrare neicTBUS MONEPEYHOro MepeMelIeHnss HAaHOCOB
dbopMupyeTcsl UK — CKOIUICHME HAHOCOB B 30HE MpuOOHOro motoka. Cuuraercs, 4To ¢
MIPOLIECCOM MOIMEPEYHOro MepeMENIeHNs HAHOCOB CBA3aHO TaKXe 00pa30BaHUE MO/IBOIHBIX BAJIOB -
AKKYMYJSITUBHBIX (QOPM, CIOKEHHBIX OOBIYHO ME€CYaHbIM MaTepHalioM U TAHYLIMXCA BIOJbL Oepera
napajuieJIbHO APYT APYTY.

B npedenax ona Muposoco okeana pacnpocmpamneHvl 2pasumayuoHHble HPOYeccbl —
npoyeccol, 8 BO3HUKHOBEHUU U PA3GUMUL KOMOPBIX OCHOBHASA POIb NPUHAOIEHCUT CULE MAICECTIU.
B Hacrosimiee BpeMsi cpeau TpaBUTAIMOHHBIX IPOLIECCOB JHA MHUpPOBOro OKeaHa BbBIIEISAIOT
IIPOLECC MEIUICHHOIO CIION3aHUS WM OIUIBIBAHMS TOJI OCAJKOB HAa OTHOCUTENBHO IOJOTMX
CKJIOHaxX (KpHI); TMOABOAHBIE OMOI3HU; MYThEBbIE MTOTOKU - TEYECHHE BOJHOW CYCIIEH3UU TBEPJIBIX
YaCTHIl, JOHHBIE M TOCTOSHHBbIE MOBEPXHOCTHBIE TE€UEHUS, (OPMUPYIOIINE OTPOMHBIE OCAI0OYHbIE
XpeOThl; JOHHAs AaKKyMYJsALMs, Beayllas K HW3MEHEHUIo penbeda aHA 3a cueT MorpedeHus
KOPEHHBIX HEepOBHOCTEW. bombinyio poib B (HopMUpOBaHMM 3K30T€HHBIX (opM penbeda Ha
MupoBoro oxeaHa HUrpaer OMOTE€HHBIN (akTop - AEATENBHOCTh PUPOCTPOUTENEH, HAKOIJICHHUE
PBIXJIOTO MaTepuajia B Pe3yJbTare OTMUPAHUS OPraHU3MOB, Pa3pyLICHUE U PA3PHIXJIEHUE TOPHBIX
MOpPOJT BCJIEACTBUE JI€ATENbHOCTU PpA3JIMYHbIX KaMHETOULEB, IepepadoTKa JOHHBIX TIPYHTOB
WIOEAAMH U T.J.

VYeunuparoleecss BO3JIEHCTBUE 4YEJIOBEKA Ha 3E€MHYI0 IOBEPXHOCTh OOYCIOBIMBAECT
HEOOXOJMMOCTb H3YUYCHHS] AHMPONO2EHHbIX penvedha U OMIIONCeHUN — COBOKYNHOCMU (opm
3eMHOU NOBEPXHOCU U OMJIONCEHULl, USMEHEHHbIX UNU CO30AHHBIX O0esAMeNbHOCHbIO Yelo8eKd.
Kpome mpencTaBieHHbIX BBIIIE CIEAYET yKa3aTh KOCMOEHHbIU NPOYecc, CEA3AHHbIU ¢ nadeHuem
Memeopumog, KOTOpble OCTaBISAIOT cjelbl B BHUAE KparepoB. IloMHMO KpymHBIX Tel Ha
MIOBEPXHOCTh 3€MJIM IOMAJaeT KOCMHUYECKOE BEIIECTBO B BHUJIE MbUIM U MHKPOMETEOPHUTOB,
KOJIMYECTBO KOTOPOro B 00IIeM OallaHCe PBIXJIBIX OTIOKEHUMN, TepeMEeIIaloUXcsl Ha TTIOBEPXHOCTH
penbeda, HEBEIUKO.

Jlyia moHMMaHusl poreccoB (GOpMUPOBAHUS OTIIOKEHUM U penbeda MOBEPXHOCTH UMEIOT
00JbIII0€ 3HAYEHHE KOHIIETIIUU B3aUMOJIECHCTBHSI HK30T€HHBIX M SHAOT€HHBIX IMporeccoB [§, 9, 13,
23, 26]. B Haykax o 3emie oOCyXJIeHHE 3TOTO B3aUMOJICHCTBHS JUTUTCS JOBOJIBHO JAaBHO. B 1763 1.
M.B. JlomMoHOCOB yxke paccMmarpuBal Takylo uaero. Bo Bropoit momoBune XVIII B. Obutm
pa3zpa0oTaHbl YYE€HHS O CHJIaX, HPUHHUMAIOLIMX Yy4yacTHe B OOpa30BaHUU 3€MHON KOpBI U
BBI3BIBAIOIIINX M3MEHEHHs €€ IOBEPXHOCTH, - HENTyHU3M M IulyroHusM. Tak, I.A. Bepnep
(HeNITYHHCT) CUMUTAN, YTO MHUPOBOMY OKeaHy NMPUHAMIICKHUT UCKIIOUNUTENbHAS POJIb B 00pa30BaHUU
TOPHBIX MOPO/I, CJIAraIONINX 3EMHYIO IOBEPXHOCTh, U B BhIpaboTKe penbeda. B cBoro ouepens k.
['erToH (IUTYTOHHCT) BBEJI B HAyKy MOHSITHE O T€OJIOTMYECKOM IIMKJE, paccMaTpUBall U3MEHEHUS
penbeda Kak COCTaBHYIO YacTh I'€0JIOTHYECKOrO pa3BUTHs HeAp 3emi. KoHIenuo MeIIeHHOro U
HEIPEPBIBHOIO M3MEHEHUs 3€MHON MOBEPXHOCTU IOJ BIMSHUEM IPOLIECCOB, JECUCTBYIOLIMX U B
Hacroslee Bpems, BbLABMHYA Y. Jlaiienb, KOTOpbIM mosarang, 4yTo OCHOBHBIE (hOpMBI penbeda
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BO3HHMKAIOT KaK Pe3y/ibTaT JIBUXKEHUS 3€MHON KOpBI, a 3aT€M HUBEIUPYIOTCS, Pa3pylIAlOTCs IMOJ
NeCTBUEM BHEIIHUX CHUJL.

B 1899 r. B. [I»Buc omyOnukoBan ydeHue O reorpaduueckux (reoMophoIorHuecKux)
LUKJIaX, JIaB CBOE BHUJICHHE B3aMMOJICHCTBUSI SHIOTEHHBIX M 3K30reHHBbIX mpoueccoB [9]. Ilo
MIPU3HAKY BEIYIIET0 3K30I€HHOT0 mporecca [I3BuUcC BhIIETNIT «HOPMAJIbHBINY (BOJHO-3PO3HUOHHBIN),
JICIHUKOBBIA, MOPCKOW M apuUIHBIA (0J0BBIN) LUKIBI pa3BUTHS peibeda. J[esaTenbHOCTh Kaxa0ro
U3 3TUX BEIYIIUX MPOILECCOB MPOTEKAET CTAAUNHO U JA€T pa3HbIC PE3yJbTaThl B YCIOBUSAX pa3HOU
re0JIOrMYeCKOl CTPYKTYpbl, HO B KOHEYHOM CuUeTe BeJE€T K BbIPaBHUBAHUIO peibeda, K
00pa3oBaHMIO MOYTH paBHUHBI (TieHeruieHa). HoBwlil nukin pa3Butus, no J[dBHCY, HaCTynaeT npu
TEKTOHMYECKOM (PHJIOT€HHOM) IMOJIHATUHU IMEHEIJIeHa, a MOCJIe0BaTelbHOE pa3BUTHE pelibeda oT
paHHed (IOHOW) CTaaMuW K CTaguu JPSXJIOCTH MOXKET Hapylarbcs TEKTOHUYECKUMU WIIN
KIIMMaTU4eCKUMHU U3MEHEHUSIMHU.

CBs3b JICHYJAIIMOHHBIX TIPOLIECCOB C BEPTUKAIBHBIMHU JBM)KCHHSIMU 3€MHOU KODPBI
paccmarpuBasl Hemeukuii yuenoli B. Ilenka (1924), pa3paboTaBuinii MHpUHIUI HW3y4EHUS
TEKTOHMYECKHX IBW)KCHWU Ha OCHOBe aHanm3a penbeda [23]. OH momaray, 4To NpH aHAIU3e
B3aMMOJICUCTBUS DK30TE€HHBIX U SHAOTCHHBIX MPOIECCOB CIIEAYeT YYUTHIBATh HEMPEPHIBHOCTH U
OJTHOBPEMEHHOCTh JIEUCTBUSI OOOUX ASTUX IMPOILECCOB. BrocineacTBuM MOAENU B3aUMOACHCTBUSA
9K30T'€HHBIX U YHJIOT€HHBIX MPOIECCOB YCIOKHSIUCH U YTOUHSIIUCH.

Bonpoc 5. Bo3HukHOBeHHe U reoJioru4eckasi HCTopus 3emJiu

OnHolt M3 BaXHBIX 3a/lad COBPEMEHHOTO €CTECTBO3HAHHA B 00JacTh HayK o 3emiie
SBIISICTCSI BOCCTAHOBJICHHE HCTOpHM ee passutus [1,4, 6, 12, 18, 20, 28, 30]. Ilo coBpemeHHBIM
KOCMOTOHHYECKUM MpPEACTaBICHUAM, 3eMiisi 00pa3oBaiach M3 PACCESHHOTO B IPOTOCOIHEYHOM
CHUCTEME Ta3ombUIeBOro BemecTBa. OauH M3 Hauboyiee BEPOSTHBIX BAPUAHTOB BO3HUKHOBEHHUS
3emMiu  BBIDISIAUT cheayrommM oOpa3oMm. Bnauane oOpasoBanuce ConHIlE U yIJIONIEHHAS
BpAILlAlONIAsiCsl OKOJIOCOJIHEYHAss TYMaHHOCTb W3 MEK3BE3HOIO Ta30IbUIEBOTO O0Jlaka MoJ
BJIIMSIHHEM, HalpuMep, B3phIBa OJNM3KOM CBEPXHOBOW 3Be3fbl. Jlamee MpPOMCXOIMIIa HBOIIOLHUS
ConHIla U OKOJIOCOTHEYHOM TYMAaHHOCTH C Tepefadedl 3JEeKTPOMArHUTHBIM WX TypOyJIeHTHO-
KOHBEKTHBHBIM CITOCOOOM MOMEHTa KoJndyecTBa ABrkeHus or CoiHila maHetaM. B mocnenytomiem
«TIbUTbHAS TJIa3May» KOHAEHCHpOBaJlach B KoJiblla BOKpYr CoJiHIa, a Marepuall Kojiel o0pa3oBall Tak
Ha3bIBaeMble IJIAHETE3UMANIHM, KOTOpbIe KOHACHCUPOBAIUCH N0 TuiaHeT. [locie 3Toro momoOHBII
MIPOIIECC MOBTOPHJICS BOKPYT IUIAHET, YTO MPHUBEIO K OOpa30BaHUIO CIYTHUKOB. CuuTaercs, 4To
ATOT Tpoliecc 3aHs okoio 100 MiH sert.

[Ipeanonaraercs, uto nanee B pe3ynbrare auddepeHmaniy BemecTBa 3eMIIM 0]
JIECTBUEM €€ TPAaBUTALMOHHOTO MOJS M PaJMOaKTHBHOIO HarpeBa BO3HUKIM W Pa3BHINCH
pa3iuyHbIE TI0 XWMHUYECKOMY COCTaBY, arperarHoMy COCTOSHUIO U (DU3UYECKUM CBOMCTBAM
obonouku - reocdepbl 3emnn. bonee Tspkenwlii Marepuan chopMHUpOBaNl SAPO, COCTOSIIEE,
BEPOSATHO, M3 KeJie3a C MPUMECHI0O HUKENS U Cephl. B MaHTHU OCTaIMCh HECKOIBKO OoJiee JIerKue
aneMmeHThl. CornacHO OIHOM M3 THUIOTE3, MAHTHS CIIOKE€HAa MPOCTHIMU OKCHUJAMU aJTIOMUHUA,
&Kene3a, ThTaHa KpeMHus U Jip. O cocTaBe 3eMHOUM KOPBI YK€ TOBOPUIIOCH TOCTATOYHO MOAPOOHO B
§ 8.2. Ona cnoxena Oosee JerkuMu cuimkaramu. Enie Oomnee sierkue rasbl ¥ Biara c()OpMHUPOBAIH
MEPBUYHYIO aTMOCdepYy.

Kak yxe roBopusiock, mpeamnoyaraercsi, YTo 3emiisd pOAWIIACh M3 CKOIUJIEHUS XOJOIHBIX
TBEPABIX YACTHII, BBIMAJABIINX W3 Ta30MbUICBOM TYMAaHHOCTH W CIIHMMABIIUXCS O] BIIUSHHEM
B3aUMHOTO mnpuTshkeHus. [lo mMepe pocra muaHeThl OHa pa3orpeBaliach BCIEACTBUE COYIAPEHUS
ATUX YACTHII, JOCTUTABIINX HECKOJIBKUX COT KAJIOMETPOB, TOJJOOHO COBPEMEHHBIM acTepOUIaM, U
BBIJICJICHUS TEIUIOTHI HE TOJBKO M3BECTHBIMH HaM TENEpPh B KOPE €CTECTBEHHO -PaMOAKTUBHBIMU
3JIEMEHTaMH, HO 1 6ojiee yeM 10 BRIMEPIIUMHE C TeX Mop paaroakTHBHbIME n3oToramu Al, Be, Cl u
Ip. B pe3ynabrare MOrio mpoucxoIuTh MONHOE (B SIpE€) WIM YAaCTUYHOE (B MAHTHU) IUIABJICHHE
BelllecTBAa. B HauanbHBIM MEpHOJ CBOErO CYIIECTBOBAHUS, MPUMEPHO 10 3,8 MIIpA JIET, 3eMJis U
Jpyrue IUIaHeThl 3eMHOM TIpynmbl, a Takke JlyHa moaBepraquch yCHICHHOHM OoMOapaupoBKe
MEJIKUMH U KpYNHbBIMH MeTeopuTamu. CrenctBueM 3Toi OomOapIuMpoBKHM U 0ojiee paHHEro
coylapeHus MIaHeTe3uMalield MOIJIO CTaTh BBIACICHUE JIETYYHX U Hadaio 00pa3oBaHMs BTOPUIHON
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arMocdepsbl, TaKk KakK MEpBHYHAs, COCTOSBIIAs M3 Ta30B, 3aXBAaUCHHBIX NPU OOpa30BaHMU 3eMIIH,
CKOpee Bcero OBbICTpO paccesulach B KOCMHUYECKOM IpocTpaHCcTBe. Heckoilbko mo3xke crana
dopmupoBarbest Tunapocdepa. ChopmupoBaBimecs: TakuM oOpazom armochepa u ruapocdepa
IOTIOJIHSUIUCH B TIPOLIECCE JIera3alliid MAHTHUHU IIPU BYJIIKAHUYECKOU EATEIBHOCTH.

[Tagenue KpymHBIX METEOPUTOB CO3/IaBAJIO OOLIMPHBIC M TITyOOKHE Kparepbl, MOAOOHbIE
HaOmoaeMblM B Hacrosimiee Bpems Ha Jlyne, Mapce, Mepkypuu, rie ciefpl UX HE CTEpPThI
NOCTeyIOIUME U3MeHeHussMu. KparepooOpazoBaHue MOIIIO MPOBOLMPOBATh M3JIUSHUS MarMbl C
o0Opa3oBaHMeM 0a3ajbTOBBIX MOJEH, MOMOOHBIX MOKPHIBAIOIIUM JIYHHBIE «MOpsi». Tak, BEpOsATHO,
oOpa3oBajiachk TE€pBUYHAs KOpa 3€MJIM, KOTOpas, OJHAKO, HE COXPAHWUJIAChb HAa COBPEMEHHOW ee
IIOBEPXHOCTH, 34 UCKIFOYEHHEM OTHOCUTEIHHO HEOOJbIINX (PPArMEHTOB B «OoJiee MOJIOAOW» Kope
KOHTUHEHTAJIbHOI'O THIIA.

Ota Kopa, coAeprKallas B CBOEM COCTaBe YXXE I'DAHHUTHI U THEWCHI, IPABJA, C MEHBIIUM
CoJIepKaHUEM KpEMHE3eMa U Kallusl, YEM B «HOPMaJIbHbBIX» IPAHUTAX, IOSBUJIACH HA PYOEkKE OKOJIO
3,8 MIIp[ JIeT U U3BECTHA HaM 10 OOHaKEHUSM B IpeesaxX KpUCTAIUIMYECKUX IUTOB MPAKTUYECKH
BCeX KOHTHHEHTOB. Crioco® oOpa3zoBaHUs JIpEeBHEHIIEH KOHTHHEHTAJIHHOH KOPHI MTOKA BO MHOTOM
HesiceH. B cocraBe 3TOM KOpBl, IOBCEMECTHO METaMOP(HU30BaHHONH B YCIOBUSX BBICOKHMX
TEMIIepaTyp U JaBICHUH, HAXOAST MOPOABI, TEKCTYPHBIE 0COOEHHOCTH KOTOPHIX CBUAETEIBCTBYIOT O
HAaKOIUIEHUM B BOJHOM cpelle, T.€. B 3Ty OTJNAJCHHYIO 3IO0Xy YyXKe CyLIecTBOBaja ruipocdepa.
Bo3HukHOBEHHE TEpBOIl KOPBI, MOAOOHOW COBpPEeMEHHOW, TpeOOBajO IMOCTYIUICHHS W3 MaHTHU
OONBIIMX KOJIMYECTB KpEeMHE3eMa, allOMUHUS, ILIEeNIoYel, B TO BpeMs Kak ceiddac MaHTUHHBIN
MarMaTu3M CO3JAa€T OYEHb OrPAaHWYEHHbII 00bEM OOOTaIlEHHBIX ATHUMM 3JIEMEHTAMU IMOPOA.
Cuwuraercs, yro 3,5 Mupa JeT Ha3aj] Ha IUIOLIAJUd COBPEMEHHBIX KOHTUHEHTOB Oblia IIUPOKO
pacnpocTpaHeHa CeporHeicoBasi Kopa, Ha3BaHHasl Tak IO IPeo0sajaolieMy THUITY Clararolux ee
nopoa. B Hamell ctpane oHa, Hampumep, u3BecTHa Ha KombckoM momyoctpoBe u B Cubupw, B
YaCTHOCTH B OacceitHe p. AnjaH.

JanbHeime coObITHS B TEOJIOTHYECKOE BpEMsl YacTO OIpPEIeNsIOTCs, COINIacHO
OMHOCUMENLHOU 2€0XPOHON02UY, KATETOPUSAMHU «IpeBHEE», «Moioxke». Hampumep, kakad-1o spa
JpeBHEee HEKOTOpoi Apyroi. OTaenbHbIe OTPE3KH Ie0JI0rHUECKON UCTOPUH Ha3bIBAOTCS (B MOPSAKE
YMEHBILIEHUSI HUX MPOJODKUTEIbHOCTH) 30HaMH, 3paMH, I[epuojaMH, dIoxamH, Bekamu. Hx
BBISIBJICHE OCHOBAaHO Ha TOM (pakTe, 4TO IeoJOrMYECKHE COOBITHS 3aleyarIeBaloTCsl B TOPHBIX
MOpOJIaX, a 0Ca/J0UHbIE U BYJIKAaHOTECHHBIE MIOPOABI pacloiaralTcs B 3eMHOU Kope ciosiMu. B 1669
r. H. Crenoil ycTaHOBWJI 3aKOH IIOCIENOBAaTEIbHOCTH HAIUIACTOBAHHUS, CONIACHO KOTOPOMY
HIDKeJIeXKalllue IMIacThl 0CaJ0YHbIX MOPOJ APEBHEE BbIIIENEKAIIUX, T.6. 00pa30BaJUCh paHee HX.
bnarogaps 3ToMy NosiBUIach BO3MOXKHOCTH OIPENEIEHHMS OTHOCHTEIBHOM I0CIIENI0BaTEIbHOCTH
00pa30BaHMsI CJIOEB, @ 3HAUUT, CBI3aHHBIX C HUMH I€0J0TMYE€CKUX COOBITHH.

OCHOBHBIM B OTHOCHTEIBHOH T'€OXPOHOJOTMU SIBISIETCS OHOcTpaTurpaduyeckuii, wim
MAJI€OHTOJIOTHYECKHI, METOJl YCTaHOBJEHHS] OTHOCHTEIHHOTO BO3pacTa U MOCIEAO0BATEIbHOCTH
3ajeraHusl mopoja. IToT Meto Obul mpeioked Y. Cmutom B Havane XIX B., a 3atrem pa3sut XK.
KioBee u A. Bponssipom. Jleno B ToM, YTO B OOJBIIMHCTBE OCAJ0YHBIX MOPOA MOXHO BCTPETUTh
OCTaTKH XUBOTHBIX WJIN pacTUTENbHbIX opranu3mos. JK.b. Jlamapk n Y. /lapBuH ycTaHOBUIM, YTO
KUBOTHBIE M PpACTUTENbHbIE OPraHu3Mbl B TEUEHHE TEOJIOTMYECKOW MCTOPUU MOCTENIEHHO
COBEPILIECHCTBOBAJIIMCH B OOphOe 3a CyIIeCTBOBaHME, NPHUCIOCAOINBAACH K H3MEHSIOIINUMCS
YCIOBUSAM KHU3HHU. HeKkoTophle )KMBOTHBIE M PACTUTENbHBIE OPTaHU3MbI Ha OIMPEIEICHHbBIX CTaJAMSIX
pa3BUTHS 3eMJIM BBIMHpAIM, Ha CMEHY UM MNPHUXOAWIM Jpyrue, Ooyee coBepiieHHblE. Takum
o0pa3oM, [0 OCTaTKaM paHee JKUBIIUX OoJyiee MPUMHUTHUBHBIX MPEAKOB, HAl/ICHHBIM B KaKOM-HHOY/b
IUIacTe, MOXKHO CYAUTh 00 OTHOCUTENBHO OoJiee IpeBHEM BO3pAcTe JAHHOTO IUIACTA.

Eme oauH MeToa reoXpOHOJOIMYECKOrO pPAacdICHEHUs MOPOJA, OCOOEHHO BaXKHbBIM JUIs
pacuJieHeHHs MarMaTHUeCKUX 00pa30BaHM OKEaHMYECKOTO THA, OCHOBAH Ha CBOMCTBE MAarHUTHOU
BOCIIPUMMYHUBOCTU TOPHBIX MOPOA M MMHEPAJIOB, 0OpasyloIMXCs B MarHUTHOM mnoisie 3emiu. C
VU3MEHEHUEM OPHUEHTUPOBKHM IOPOJbI OTHOCUTEIBHO MAarHUTHOIO IOJII WJIM CaMOIo IOJIsS 4acTh
«BPOKICHHOW» HAaMarHMYEHHOCTH COXPAHSAETCSA, a CMEHa IOJSIPHOCTH 3aleyarnieBacTcs B
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VU3MEHEHUU OpUEHTHPOBKM OCTaTOYHOM HAaMarHMYEHHOCTH mopoa. B Hacrosmee Bpems
YCTAHOBJICHA IIKAJIa CMEHbI TAKUX 3I10X.

Abcontomnas  2eoxpononocusi - yuemue 00 UIMEPEHUU 2e0l02UYeCK020 BpeMeHlU,
BbIPANHCEHHO20 8 0ObIYHBIX AOCONIOMHBIX ACMPOHOMUYECKUX eOunuyax (Trofax), - OrpenesieT BpeMs
BO3HUKHOBEHUS, 3aBEPIICHUS U JUIMTEIBLHOCTh BCEX I'€OJOIMUYECKHX COOBITHI, B IIEPBYIO OYEpPEdb
BpeMsi 00pa3oBaHus WK MpeoOpa3oBaHus (MeTamopdur3Ma) TOPHBIX MOPOJ U MUHEPAJIOB, TaK Kak
[0 MX BO3PACTy OIpPENENIeTCs BO3PACT TE€ONIOTHYECKUX COOBITHI. OCHOBHBIM METOIOM 31€Ch
ABJIIETCSl AHAJIW3 COOTHOILEHUSI PAJUOAKTUBHBIX BEIIECTB M IPOAYKTOB MX pacmaja B TOPHBIX
NOpoAax, 00Pa30BHIBABIINXCS B PA3HBIE AIIOXU.

JlpeBHelMe mopoabl B HACTOSIIEE BpeMsl YCTaHOBJIEHBI B 3amaaHou [penmanaum (3,8
mipa aer). Cambiii Gonbinol Bo3pact (4,1 - 4,2 Mipa JeT) MOIyYeH MO IUPKOHAM W3 3aragHon
ABCTpanuu, HO IUPKOH 3/I€Ch 3AJIETAET B MIEPEOTIOKEHHOM COCTOSIHUU B ME3030MCKUX NECYAHUKAX.
C yuyerom mpeacTaBieHud 00 OTHOBPEMEHHOCTH 00pa3oBaHus Beex miaHeT COMHEYHOU CHCTEMbI U
Jlynsl u BO3pacTa cambIX OPEBHUX METeOopuTOoB (4,5-4,6 Mipna JeT) U APEBHUX JYHHBIX MOPOA
(4,0—4,5 mupa stet) Bo3pact 3eMiId IPUHUMAETCS PaBHBIM 4,6 MJIP/I JICT.

B 1881 r. Ha Il MexnyHaponHoMm reosiorudeckoM koHrpecce B bomonne (Mramus) Obuin
YTBEPKACHBI OCHOBHBIE IOJPA3/EICHUSI COBMELICHHBIX CTpaTurpapuyeckor (s pasiesieHus
CJIIOMCTBIX OCAJOYHBIX TOPOA) U TeoxXpoHomorndeckou mkan. I[lo sToil mikane ucropus 3emiu
JIEJIUIIAaCh Ha YETBIPE 3pPbl B COOTBETCTBUU C 3TallaMU Pa3BUTHUSL OpraHMYECKOro Mupa: 1) apxeickas,
WIM apXxeo3oiickas - 3pa ApeBHEWIIe >XU3HM;, 2) Majeo30HcKas - dpa JpeBHEH >Xu3Hu; 3)
Me3030IcKas - apa cpelHel Ku3HU; 4) KailHo30McKkass — 3pa HoBoM xu3HU. B 1887 . u3 cocrasa
apXEWCKOM 5pbl BBIICIWIN MPOTEPO3OMCKYHD — 3py MepBUYHOM ku3HU. [loznHee mikana
coBepuieHcTBOBaiach. OJIWMH W3 BapUaHTOB COBPEMEHHOW TI'E€OXPOHOJOTMYECKON  IIKaJIbl
npezctasieH B Tabn. 8.1. Apxelickas spa paszensercs Ha JBe yacTu: paHHuil (apeBHee 3500 miH
JIET) W TO3JHMM apXxeu; MpoTepo3oicKas - Tak)Ke Ha JBE: paHHUN W TO3JHUN TPOTEPO30il; B
MOCJIeTHEM BBLACTSIOT pudeiickuii (Ha3BaHWe IPOU30LLIO OT JPEBHET0 Ha3BaHUs YPAIbCKUX IOp) U
BEHJICKUN miepuoabl. DaHEpO30MCKUIl 30H MOAPA3AEIAeTCS Ha Male030MCKYH, ME3030MCKYI0 U
KalfHO30MCKYIO pbl M COCTOMT U3 12 nepuonos.

OcHognbie smanvl 260110YUU 3eMHOU KOPbl

Kparko paccMOTpuUM OCHOBHBIE 3Tallbl 3BOJIIOLIMU 3€MHOW KOpPBI Kak KOCHOTO cyOcTpara,
Ha KOTOPOM Pa3BHJIOCH MHOTOOOpasue oKpy»xarotei mpupossi [6, 12, 18, 20, 28-30, 35].

B apxee emnie 10BOJBHO TOHKAas W IUIACTUYHAs KOpa MO BIUSHUEM PAaCTsLKEHHS UCTIbITAla
MHOTOYHCIIEHHBIE Pa3pbIBbl CIUIOUIHOCTH, 4Yepe3 KOTOphIE K IMOBEPXHOCTH BHOBb YCTPEMMJIACh
0azanbpToBasi MarMa, 3alOJIHMBINAS TMPOTHOBI JUIMHOM COTHU KHJIOMETPOB W IIMPUHON MHOTHE
JIECSATKA KUJIOMETPOB, M3BECTHBIE KaK 3€J€HO-KaMEHHBbIE Mosica (3TUM Ha3BaHUEM OHM OOS3aHBI
npeoOnajaomeMy 3eJI€HOCIAHIIEBOMY HHU3KOTEeMIIepaTypHOMYy MeTaMopdusMy 0a3aibTOBBIX
nopox). Hapsimy ¢ 6azambramu cpefu jaB HIKHEW, OCHOBHOW IO MOITHOCTH YacTH pa3pe3a dTHUX
MOSICOB BCTPEYAIOTCS BBICOKOMAarHe3ualbHbIE JIaBbl, CBHUJETEILCTBYIOIIME OO0 OYEHb OOJBIION
CTENEeHH YacCTHUYHOTO IUIABJIEHHWS MaHTHIHOIO BEIEeCTBAa, YTO TOBOPUT O BBICOKOM TEIJIOBOM
IIOTOKE, HAMHOTO TIPEBBIIIABIIEM COBPEMEHHBIN. Pa3BUTHE 3€/IEHOKaMEHHBIX MOSICOB 3aKJII0YAIOCh
B CMEHE THUMa BYJKAaHW3Ma B HANpPAaBJIEHUU YBEIUYECHUS COJEP)KaHUSA B HEM TUOKCHJIA KPEMHUS
(SiO2), B medopmanmsax cxatuss ¥ MeTamMop(dU3Me O0CaJI0YHO-BYJIKAHOTCHHOTO BBITIOJHECHUS U,
HAKOHEll, B HAKOIUIEHUU OOJIOMOYHBIX OCAJKOB, CBUIETEIHCTBYIOIUX 00 00pa3oBaHUM TOPUCTOrO
penbeda.

[locne cMeHBI HECKONBKHMX IIOKOJIEHWH 3€JI€HOKAMEHHBIX IIOSCOB apXEWCKUU ITall
HBOJNIONMK 3eMHOW Kopbl 3aBepmmwica 3,0 -2,5 Mapa Jer Ha3aJ MaccoBBIM 00pa3oBaHHEM
HOPMaJIbHBIX TpaHUTOB ¢ mpeodnamanneM KO nvag Na O. ['panuTtu3zanus, a Takke pernoHaTbHBIA
MeTamMop(u3M, MeCTaMH JOCTUTUIMHA BBICIICH CTYNEHH, NPUBEIU K (OPMHPOBAHUIO 3pPEIOi
KOHTHHEHTAJIbHON KOpBhI Ha OOJbIIEH YacTH IUIOIIAJU COBPEMEHHBIX MarepukoB. OnHaKko M 3Ta
KOpa OKa3ajlaCb HEJOCTAaTOYHO YCTOMYMBOW: B Hadajle MPOTEPO3OMCKOM 3pbl OHA MCIBITAJIA
npobnenue. B 3TO BpeMs BO3HMKIIA IJIaHETapHas CETh Pa3jiOMOB W TPEIIWH, 3aIlOJHSABIIUXCS
nmaiikamu (TUTacTUHOOOpPA3HBIMU TreoJorudeckumu Tenamu). OpgHa w3 HUX - Benmkas pnaiika B
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3umbabBe - umeer mmHy 60snee 500 kM u mupuny 10 10 kM. Kpome Toro, BriepBbie MposSBUIOCH
pudTooOpazoBaHue, [aBllee Hayajao 30HAM MPOruOaHus, MOIIHOTO OCAJKOHAKOIUICHHUS W
ByJIKaHu3Ma. VX 9BOMIOLMS MpUBENa K CO3aHUI0 B KOHIIE panHezo npomeposos (2,0-1,7 mupn ner
Ha3aJ]) CKJIaJ4aThIX CHCTEM, BHOBb CIIASBIIUX OOJIOMKH apXeWCKOM KOHTMHEHTaJIbHOU KOPBI, YEMY
croco0CTBOBaIa HOBAs ATI0Xa MOILIHOTO IPaHUTOOOPA30BAHUS.

B wurore x koHly paHHero mnpotepo3os (kK pybexy 1,7 mupa ner Hazan) 3peras
KOHTHHEHTaJlbHasl Kopa cymecrBoBaia yxe Ha 60— 80% ruiomagu ee COBPEMEHHOIo
pacnpocTpaHeHus. boiee TOro, HEKOTOpbIE YYEHBIE I[IOJIaral0T, 4TO Ha 3TOM pybOexe BcA
KOHTHMHEHTaJIbHAsl KOpa COCTaBJIIsIa €IMHBIA MacCUB - CYIEpPKOHTUHEHT Merareto (Oosbliast 3emis),
KOTOpOMY Ha Jpyro CTOPOHE 3E€MHOI0 IIapa NPOTHUBOCTOSUI OKeaH - MPEAIIeCTBEHHUK
coBpeMeHHOro Tuxoro okeana - Meraranacca (0onbIIoe MOpe). DTOT OKeaH ObUT MeHee TIIyOOKUM,
YeM COBPEMEHHbIE OKeaHbl, 00 pocT o0bema ruapocdepsl 3a cUeT jAera3alid MaHTUU B IIpoIecce
BYJIKAHMUYECKOM JEATEIIbHOCTU MPOJIOJIKAETCS BCIO MMOCIEIYIOIIYI0 HCTOPUIO 3eMIIH, XOTs U Oolee
MeaneHHo. He uckimoueHo, 4to mpooOpa3 Meraranacchl MOSBUIICS €Ill€ PaHbILE, B KOHIE apXes.

B karapxee u Hauasie apxest HOSBUIMCH TIEPBBIC CIIEBI )KU3HU - OAaKTEpUU U BOAOPOCIIH, a B
MO3/IHEM apXee PaCIpOCTPAHWIUCh BOAOPOCIIEBBIE M3BECTKOBBIE MOCTPOMKU - CTPOMATOIUTHL. B
MO3/IHEM apXee HadajloCh, a B PaHHEM IPOTEPO30€ 3aBEPIIMIIOCH KOPEHHOE M3MEHEHHME COCTaBa
arMocdepsl: MO BIUSHUEM KU3HEIeATEeIbHOCTH PACTEHHM B HEH MOSIBUIICS CBOOOIHBINA KUCIOPOI,
TOT/Ia KaK Karapxeuckas U paHHeapxeickas armocdepa coctosiia u3 BoasHoro mapa, CO,, CO, CHy,
N, NH3 1 H,S ¢ mpumecbro HC1, HF 1 nHepTHBIX Ta30B.

B noszonem npomeposoe (1,7-0,6 wmipm ner Haszaa) Meraress craja IOCTEICHHO
pacKaybIBaTbCsl, U STOT MPOLECC PE3KO YCHIWICS B KOHIE MpoTepo3os. CregamMu ero sSBISIOTCA
NPOTSHKCHHbIE KOHTHHEHTAJIbHBIE PU(TOBBIE CHUCTEMBI, MOrpeOEHHBIE B OCHOBAaHHH OCAJOYHOTO
yexJia JIpeBHUX IulatgopM. Bakneilmum ero pesynpraroM OblUI0 0Opa3oBaHHE OOIIMPHBIX
MEKKOHTHHEHTAJIBbHBIX TOABIKHBIX MOcOB - CeBepo-ATmantuyeckoro, Cpeamn3eMHOMOPCKOTO,
VYpano-Oxorckoro, pasfgenuBminX KOHTUHEHTHl CeBepHol Amepuku, Bocrounoit Espomsl,
Bocrounoii A3umn u HanOosiee KpynHbI 0010MOK Merareu - 10KHBINA CYyNIEpKOHTUHEHT [ OH/IBaHYy.
LleHTpasibHBIE YAaCTH 3THUX MOSCOB Pa3BMBAJINCH HAa HOBOOOpPA30BaHHOH B mpolecce pudroreHesa
OKEaHCKOHM Kope, T.e. TMosica MPEACTABISIA cO00i OKeaHCKHe OacceitHbl. VX miryOuHa moCTeneHHO
yBEJIMYMBaIach Mo Mepe pocra ruapocdepbl. OTHOBPEMEHHO MOJBM)KHBIE MOCA PA3BUBAIUCH 110
nepudepun TUXoro okeaHa, MIyOMHA KOTOPOTO Takke Bo3pactana. Kimmaruueckuwe ycnoBus
CTAaHOBWJINCh Oo0Jiee KOHTPACTHBIMH, O YEM CBHJIETEIILCTBYET IOSBIEHHE, OCOOEHHO B KOHIIE
IPOTEPO30sl, TCTHUKOBBIX OTIOKEHUH (THJUTUTOB, APEBHIUX MOPEH U BOJHO-JICITHUKOBBIX OCAIIKOB).

Ilaneo3otickuii 3man HBOMIOLUMU 3EMHOM KOpBl XapaKTEpPU30BAJICS WHTECHCHUBHBIM
pa3BUTHEM TOABIKHBIX TOSICOB - MEXKKOHTHHEHTAIBHBIX W  OKPAaMHHO-KOHTHHEHTAJIBHBIX
(mocnennue Ha nepudepun Tuxoro oxeana). DTH Mosica pacwICHSJINCh Ha OKPaMHHbIE MOpPS U
OCTPOBHBIE JYTH, WX OCaJO0YHO-BYJIKAHOTEHHBIC TOJIIN WCIBITBIBAJIN CIIOKHBIE CKJIAI4aro-
HA/IBUTOBBIE, a 3aTeéM COPOCOCOBUTOBBIE Je(POpPMAallMU, B HUX BHEAPSUIUCH T'PAHUTHI U Ha ITOH
OCHOBE (POPMHUPOBAIUCH CKJIa4aTble TOPHbIE CUCTEMbI. DTOT MpoOIiecC MPOTeKall HepaBHOMEpHO. B
HEM Pa3IMYaloT PsiJl MHTEHCUBHBIX TEKTOHHMUYECKUX 310X U IPAHUTHOIO MarMaru3ma: OaiiKasibCKyro
— B CaMOM KOHIIE€ TTPOTepo30s, canaupckyro (ot xpedra Ca-maup B Cpenneit Cubupu) — B KOHIIE
KeMOpus, TakoBCKYHO (0T TakoBckux rop Ha BocToke CIIIA) - B KOHIIE OpJIOBHKA, KAJIEJOHCKYIO (OT
npeBHepuMcKoro Ha3Banus llloTmanmuu) - B KOHIlE CHITypa, aKaiaCKyr (AKaaws - CTapUHHOE
Ha3BaHHe ceBepo-BocTouHbIX mTaTtoB CIIIA) — B cepenuHe OeBOHA, CYIETCKYl0O — B KOHIIE
paHHero kapooHa, 3aanbckyto (0T p. 3aane B [epmanun) — B cepenune panHen nepmu. Ilepsoie Tpu
TEKTOHHYECKHE OIOXM Tajle030s HEpPEeNKOo OOBEIUHSIOT B KalEOHCKYI0 3py TEKTOI'€Hes3a,
MOCIIEHUE TPHU - B TEPLMHCKYIO, WM BApUCCKYI0. B Kax1yro M3 MepeyuciIeHHbIX TEKTOHUYECKUX
30X OTpeJIeIeHHbIE YAaCTH MOBMKHBIX MOSICOB MPEBPAIIATIUCH B CKJIa14aThle TOPHBIE COOPYKEHUS,
a Toclie pa3pylieHus (IeHyJalMy) BXOIWJIW B cocTaB (pyHmameHTa moionbix mmiargopm. Ho
HEKOTOpble M3 HHUX YaCTUYHO HCHBITHIBAIM  AKTUBU3AIMIO B  IOCIEAYIOIIUE  SIIOXHU
ropooOpa3oBaHus.
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K xoHIly naneo30si MEKXKOHTUHEHTAJIbHBIE NOJBM)KHBIE I10SICA TIOJHOCTHIO 3aMKHYIUCH U
3aMOJIHWINCH CKJIayaTbiMu cucteMaMmu. B pesynsrare ormupanus CeBepo-ATIaHTUYECKOTO mosica
CeBepoaMepUKaHCKUN KOHTHHEHT COMKHYJCS ¢ Bocrouno-EBpomneiickum, a mocnegnuit (mocie
3aBepiIeHus pa3BuTus Ypano-Oxorckoro mosica) — ¢ Cubupckum, Cubupckuii — ¢ Kuraticko-
Kopeiickum. B utore oGpasoBaiicsi cynepkoHTHHEHT JlaBpasusi, a OTMUpaHUE 3amaJHONW YacTH
Cpenn3eMHOMOPCKOTO Mosica MPUBEIO K €ro OObEIMHEHUIO C IOKHBIM CYINEPKOHTHUHEHTOM -
['oHyBaHOI - B OOHY KOHTUHEHTANIbHYIO TIbIOY - [lanreto. BocTounas yacte Cpeau3eMHOMOPCKOTO
nosica B KOHILIE MMAJIE030s1 - Ha4yaJle Me3030s1 IPEBPAaTUiiach B OTPOMHBIN 3aIMB THXOro okeaHa, o
nepueprun KOTOPOTo TaKKe MOJHITUCH CKIIaI4aThle TOPHBIE COOPYKEHUSI.

Ha ¢one stux uzmenenuit cTpykTypsl U penbeda 3eMiu mpoaoKaloch pa3BUTHE KU3HU.
[lepBble KMBOTHBIE MOSBHIIMCH €II€ B MO3JHEM IPOTEPO30e, a Ha caMoil 3ape QaHepo3os
CYLIECTBOBAJIM TOYTH BCE THUIMBI OECIO3BOHOUHBIX, HO OHHU €Ille OBUIM JIMIIEHBl PAKOBUH WIIU
NaHIUpEN, KOTOpble MU3BECTHBI ¢ KeMOpus. B cuiiype (wnm yxe B OpIOBUKE) HadaliCsl BBIXOJL
pacTUTEIBLHOCTH Ha CyIy, a B KOHIIE JIeBOHA CYIIECTBOBAJIM Jieca, MOJYyYMBIIHNE HauOoblee
pacmpocTpaHeHue B KaMEHHOYTOJIbHOM Tiepuoze. PpIObI MOSBMIINCH B CHIIype, 36MHOBOJIHBIC - B
KapOOHe.

Me3o30tickas u KauHo30UCKas 3pvl - TOCIEIHUNA KPYIHBIM 3Tan pa3BUTHS CTPYKTYpPbI
36MHOH KOpBI, KOTOpPBIII OTMEYEH CTAaHOBIIEHHEM COBPEMEHHBIX OKEaHOB U 000COOIeHUEM
COBpEMEHHBIX KOHTHHEHTOB. B Hawase sTama, B Tpuace, emie cymecrsoBana [lanres, HO yxe B
paHHEM IOPCKOM IEpUOAEC OHa CHOBa packojojack Ha JlaBpazuiro u lOHABaHy BcleICTBHE
BO3HUKHOBEHHUSl IIUPOTHOIO OKeaHa Teruc, mporsHyBuierocs ot lLleHTpanpHoil Amepuku 10
WUnpokutas u MHaoHe3un, a Ha 3amajie U Ha BOCTOKE OH cMbIKajics ¢ Tuxum okeanom (puc. 8.6);
3TOT okeaH BKIouan U LleHTpasbHyro AtnaHTuky. OTCIOa B KOHIIE IOpbI IIPOLECC pa3/BHUra
KOHTUHEHTOB pAacIpOCTpPaHWICA K CEBEpPY, CO3[4aB B TEUEHUE MEJIOBOTO INEpUOJa M PaHHEro
naneoreHa CeBepHy0 ATJIaHTHKY, a HauMHas ¢ mayneoreHa - EBpasmiickuii OacceitH CeBepHOTO
JlenoBuToro okeana (AMepasuiickuii 6acceilH BO3HUK paHblle Kak 4yacTh Tuxoro okeana). B urore
CeBepHas Awmepuka otnenwiack or EBpasun. B mno3nHell rope Havyanoch (opMupoBaHUE
WMuauniickoro OKeaHa, M ¢ Hadaja MeJa cTajla pacKkpbiBarbcs c tora OxHas ArnanTtuka. OTO
O3HAa4YaJI0 Ha4yaJo pacrnajna [OHJABaHBI, CyIIECTBOBABUIEH KaK €IMHOE I€JI0€ B TEUYEHHE BCEIrO
nayneo3os. B konne mena CeBepHas AmiaHTHka coequHuiack ¢ FOxHoi, oTaenuB Adpuky ot
Oxnoit Amepuku. Torma e ABCTpanusi OTAeNWiach OT AHTapKTHIbl, a B KOHIE MajleoreHa
IIPOU30ILIO OTAeNeHHE nocaeanen ot FOxxHol AMepukH.

Takum o00pa3oM, K KOHIy IajeoreHa O(OPMHIUCH BCE COBPEMEHHBIE OKEaHbI,
000CcOOUITHCH BCE COBPEMEHHBIE KOHTUHEHTHI M 00IMK 3eMJIM TPHOOpeIT BUJ, B OCHOBHOM OJIM3KUI
K HbIHelHeMy. O/1HaKo elle He ObIJI0 COBPEMEHHBIX TOPHBIX CUCTEM.
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Puc. 8.6. Pacnian Ilanren [5] — noyioxe-
HHE MaTtepukoB: ¢ — 200 miiH jeT Hazan; 6 —
125 mun nert wazan; 6 — 80 mnu jer. 3Be3104-

Ko# oTMedeHo nonoxenue HOxHOro MarHuT-
[} HOI'0 InoJjroca

C nozgHero maneoreHa (40 MJIH JeT Ha3ajl) HayajloChb MHTEHCHBHOE ropooOpa3oBaHHUeE,
JIOCTUTIIEEe KyIbMHHALMU B MOCJIEAHUE 5 MIIH JEeT. DTOT 3Tall CTAHOBJIEHUS MOJIOJIBIX CKJIQJA4yaro-
MOKPOBHBIX TOPHBIX COOPYKEHHI, 00pa30BaHMUS BO3POXKIACHHBIX CBOIOBO-TIIBIOOBBIX TOP BBIIEISIOT
KaK HEOTEKTOHWYECKHH. PaKTHUeCKH HEOTEKTOHHYECKUH 3Tall SIBISETCS MOA3TAIOM ME3030MCKO-
KaifHO30MCKOTo 3Tama pa3BUTHA 3eMIIHM, TaK KaKk HMEHHO Ha ATOM dTare O0(OPMIIUCH OCHOBHBIC
4epThl COBPEMEHHOT0 pelibea 3eMiln, HauuHas ¢ paclipeesieH!s] OKeaHOB U KOHTHHEHTOB.

Ha sTom srame 3aBepmmioch (GopMHUpOBaHHE OCHOBHBIX YepPT COBPEMEHHOW (ayHbI U
¢opel. Me3o3oiickast 3pa Obljia 3poi MPECMBIKAIOIIUXCS, MIEKOMUTAIOIIUE CTalu Mpeolnagars B
KaifHO30€, a B TO3JHEM IUTHOLIEHE TIOSBWIICS 4YeNOBEK. B KOHIlE paHHEro Meja TOSBHINCH
MNOKPBITOCEMSHHBIE pAacTeHUs M cylla MpuoOpena TpaBsHOH NOKpoB. B KkoHIle HeoreHa u
AQHTPOIIOTEHE BBICOKHE IMUPOTHI O0OWX MOJYIIAPHA OBLIM OXBa4eHBI MOIIHBIM MAaTEPUKOBBIM
OJIeICHEHUEM, PETUKTAaMH KOTOPOTO SIBJISIOTCS JIGAHUKOBBIC IIANKu AHTApKTHIBI U [peHnanauu.
D10 OBUIO TPEThE KPYITHOE OJie/ICHEHNE B (haHEepPO30€e: IMEePBOE MMEI0 MECTO B MO3THEM OpJIOBHUKE,
BTOpO€ — B KOHIIE KapOoHa - Hayaje mepMH; o0a OHM OBUIM paclpoCTpaHEHBl B Mpeaesax
l'onnBaHsI.

1. 8 JIexkuus Ne8 deHOMEH KU3HU
1.8.1 Bonpocs! ekuum:
1. CyniHOCTh ¥ YPOBHU OpPTaHU3AIUU KU3HU.
2. KoHneniys BO3HUKHOBEHUS KU3HU.
3.DBONIOITMOHHOE YUCHHE B OMOJIOTHH.
4. Pa3BuTHE )KM3HU Ha 3eMIe.
5. YenoBek: ¢eHOMEH, MPOUCXOXKICHNE, OMOITHKA.
Bonpoc 1. CymHocTh ¥ YPOBHU OPraHU3ALMHU KU3ZHH
Ha ¢one BO3HMKHOBEHUS W Pa3BUTHS KOCHOM MaT€pUU BO3ZHHMKIIO W CTAJO Pa3BUBATHCS
Takoe YAMBHUTENHHOE SIBJICHHE, KakK KH3Hb. B Hacrosiee Bpemsi omucaHo Ooiiee 1 MIIH BHIOB
JKUBOTHBIX, OKOJIO 0,5 MITH BUJOB PACTCHHid, COTHH THICSY BHJIOB TpHUOOB, Oojee 3 ThIC. BUIOB
Oaktepuii. [lomcunrano, 4to He MeHee | MITH BHAOB IMMOKa OCTAIOTCS HEOMUCaHHBIMHU. Bompoc o
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CYITHOCTA U TIPOMCXOXKJICHUM >KU3HH BCET/Ia MUMEN IS YellOBEKa HE TOJIBKO IMO3HABATEIBHBIN
UHTEpEC, HO U OTPOMHOE 3Ha4yeHHe Jisi (OPMUPOBAHUS MHUPOBO33peHMs. Bo3HHKHOBeHHE U
pa3BUTHE >KHUBBIX CYIIECTB BIUIOTH 1O TOSIBICHUS TaKOrO (EHOMEHAa, KaK 4YeJIOBEK, - OJHa W3
LEHTPaJIbHBIX MPOOIEM €CTECTBO3HAHUSI.

KuBble OpraHuU3Mbl CYIIECTBEHHO OTIWYAIOTCA OT HEXHUBBIX CHCTEM. OTH OTJIMYUSA
OPUIAIOT SKU3HM KayeCTBEHHO HOBBIE CBOMCTBa. PaccMOTpUM CYIIHOCTH TOHSITHS (GKU3HBY.
MHuorouncieHHble GOPMYTUPOBKH CYIIIHOCTH XU3HU MOKHO CBECTH K JIBYM OCHOBHBIM: 1) KU3HB
ompenensieTcss cyOcTpaToM, HOCHUTEIEM CBOMCTB (Hampumep, OenkoM); 2) €€ TPaKTYIT Kak
COBOKYITHOCTh ~CrHelM(PHUECKUX (DU3MKO-XUMUYECKHX TMpoieccoB. Hampumep, Apucrorens
oTpeeNisi KU3Hb KaKk MUTaHue, pocT u oapsxienue; I'. TpeBupanyc - kak cToiikoe euHooOpasue
NPOIECCOB NPU pa3iMdMM BHEIIHMX BIUsSHMNA; M. buma - kKak COBOKYIMHOCTh (DYHKIIHIA,
conpotuBisronuxcsa cMeptu; M.I1. [1aBnoB — kak ciioHbld xuMuueckuid nponecc; ®. DHrensbce -
KaK Ccroco0 CyIIeCTBOBAaHUS OENKOBBIX TeJ, 3HAYMMBbIM MOMEHTOM KOTOPOTO SIBJISIETCSI OOMEH
BEIIECTB C OKpykaromied cpemoid. OnHo u3 Haubosiee MOTHBIX OMPEICICHUN KU3HH C Y4ETOM
COBPEMEHHOTO YpOBHSI 3HAHUW Jaj OTedyecTBEHHbIM ydeHbli M.B. Boubkenwmreitn. Ilo ero
MHEHUIO, cywecmsyowue Ha 3emie Jacugvle mena npeocmasisaom cobot OmKpbimvle
camope2yiupyrowuecss U Camo80CHPOU3BO0AWUEC CUCEMbl, NOCMPOEHHblE U3 OUONOIUMEDPOS -
0enKkos U HYKIeUHO8bIX Kuciom. 31ech TOMYEPKUBACTCA 3HAUYE€HHWE HYKIEWHOBBIX KHCIIOT,
00ecTeunBaroINX MPEeeMCTBEHHOCTh MPU3HAKOB U CBOMCTB.

J’KuBbIM OopranuzMamM MpUCYIIU ONpefesieHHbIe CBOICTBAa. YacTo 3TU CBOWCTBA B TOW WM
WHOW CTEMEHU XapakTepHbl MW IS HEXKHUBOM TPHUPOIBI, UYTO TOJYEPKUBAECT EIAMHCTBO
SBOJIIOIIMOHHBIX TporieccoB. OHAKO MPOSIBICHUE STUX CBOMCTB M MX COBOKYIMHOCTb HE CXOXH Y
JKUBBIX ¥ HEXXHUBBIX 00bEKTOB. IMEHHO 3TO - COBOKYITHOCTh M XapakTep MPOSBICHUSI — KaK pa3
OTIpefieNisieT CYIIHOCTh XHU3HU. PaccMOTpuUM psifi CBOMCTB KHBBIX OPTraHU3MOB B CPaBHEHHUU CO
CBOMCTBaMHM HEXHUBBIX 00beKTOB [19, 20].

O Eouncmeo xumuueckoeo cocmaea. B cocTaB KHUBBIX OPraHU3MOB BXOIAT TE KeE
XUMHUYECKHUE DJIEMEHTBI, UTO U B OOBEKTHI HEXKUBOU MpUpoabl. OTHAKO COOTHOIICHUE JIEMEHTOB B
JKUBOM U HEKMBOM HEOIMHAKOBO. DJIEMEHTHBIM COCTaB HEKUBOW MPUPOJIBI HAPSATY C KHUCIOPOAOM
MPEACTaBICH B OCHOBHOM KpPEMHHEM, >KEJIe30M, MarHuem, ajJlOMHUHHEM H T.J. B KUBBIX
opranuzmax 98% XMMHYECKOT0 COCTaBa MPUXOAMTCS Ha YEThIPE BJIEMEHTA: YIJepoi, KUCIOpOJ,
a30T M BOJOPOJ, U, KPOME TOTO, KUBBIE OPTaHU3MbI IIOCTPOCHBI B OCHOBHOM M3 YETHIPEX KPYITHBIX
TPYNN CJIOXHBIX OPTaHUYECKUX MOJIEKYT — OHOJOTHYECKHX MOTUMEPOB: HYKIEHHOBBIX KHCIOT,
0eNIKOB, OJMCaXapUa0B, )KUPOB, KOTOPHIE PEAKO BCTPEUAIOTCS B HEXUBOU NMPUPOJIE.

O Obmen sewjecms. Bee xKuBble OpraHU3Mbl CIOCOOHBI K OOMEHY BEIIECTB C OKPYXKAIOIIeH
CpelIoi - OTJIOIIAIOT U3 Hee HeOOXOIMMBbIE BEILIECTBA U BBIACISAIOT POYKThI KU3HEAECSTEIbHOCTH.
OOMeH BelIecTB - IBYCTOPOHHHA MPOIIECC: BO-TIEPBBIX, B PE3YIbTATE PsAa CIOKHBIX XUMHUYIECKHIX
IpeBpallleHnii BellecTBa U3 OKpYXarolled Cpeapl YINOoAOONSIOTCS OpraHUYEeCKHM BELIECTBaM
’KUBOT'O OpraHU3Ma U U3 HUX CTPOUTCS €r0 TENO; BO-BTOPHIX, CJIOKHBIE OPraHUYECKHE COCTUHEHUS
pacmajaloTcs Ha IMPOCThIe, MPU 3TOM YTPAuyMBAETCS UX CXOJICTBO C BEIIECTBAMU OpraHu3Ma
BBIJICTISIETCSI DHEPrus, HeoOXxoaumas s peakuuii OmocuHTe3a. OOMEH BelecTB 0OecleynuBaeT
MOCTOSTHCTBO XMMHYECKOIO COCTaBa M CTPOCHMsI BCEX YacTel OpraHM3Ma U, Kak CJe/ICTBUE,
MOCTOSTHCTBO UX (DYHKITMOHUPOBAHHMSI B HETIPEPHIBHO MEHSIIOIIUXCS YCIOBHUIX OKPYXKAIOIIEH cpepl,
T.e. o0ecnedrBaeT romeocras. B HexuBoil mpupoje Takxke cymecTByeT oOmeH BemiecTB. Ho
HEOMOJIOTHYECKHI KPYTrOBOPOT BEIIECTB CBOJUTCS K MPOCTOMY MEPEHOCY UX C OJHOTO MECTa Ha
JIPYroe WM M3MEHEHHWIO MX arperaTHOTO COCTOSIHHS, HAllpUMEp MPEBPAIEHUI0 BOJbI B TMap HIH
Jen.

O Camosocnpoussedenue (penpodykyus) u HacieocmeenHocmo. Ilpu pa3MHOXKCHUH
JKUBBIX OPraHU3MOB MMOTOMCTBO OOBIYHO TOXO0KE Ha POJUTENCH: KOIIKH BOCIIPOHW3BOMAST KOTST,
co0aku - IIEHST, U3 CEMSH OJyBaHUMKA BBIPACTAeT OJyBaHUYUK. TakuM 00pa3oM, pa3MHOKEHUE -
3TO CBOMCTBO OPraHM3MOB BOCIPOHM3BOAUTH cebe MOJO0OHBIX. B OCHOBE caMOBOCHpPOM3BEACHUS
JISKUT 00pa3oBaHUE HOBBIX MOJIEKYJ M CTPYKTYp Ha ocHoBe MH(popmaruu, 3ainoxxkenHon B JIHK.
brnarogapst penpoayKIuu HE TOJIBKO IIEJIbIE OPTaHU3MBI, HO U KJIETKH, OPTaHOUIBl KJIETOK IOCIIe
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JICJIEHNs] CXOIHBI CO CBOMMM IpPEAIIECTBEHHUKAaMH; Tak, M3 oxHod monekyiasl JHK npu ee
YIBOGHUU OOpa3ylTCsl JIBE JOYEPHHE MOJIEKYJbl, IOJHOCTbIO TOBTOPSIOIINE HCXOJIHYIO.
CrnenoBarenbHO, CaMOBOCIIPOM3BECHHE TECHO CBSI3aHO C HACIEICTBEHHOCTHIO - CHOCOOHOCTHIO
OpraHu3MoB o0OecreunBaTh nepeaady Mpu3HaKoB, CBOMCTB, 0COOCHHOCTEH pa3BUTHUS U3 TOKOJICHHS
B TIOKOJICHHUE, YTO O0YCIIOBIMBACT IPEEMCTBEHHOCTH TOKOJICHHA.

O Hzmenuusocmo, passumue u pocm. Iloll N3MEHUMBOCTHIO MOHMMAIOT CIHOCOOHOCTH
OpraHu3MoOB IpuoOpeTaTh HOBBIE NMPU3HAKUM U CBOWMCTBAa Ha OCHOBe M3MeHeHus mousekyn JIHK.
M3MeHYnBOCTh CO3/1aeT Pa3sHOOOpa3HbI MaTepuan Ajs eCTECTBEHHOIO0 O0TOOpa M COOTBETCTBEHHO
NPEINOCHUIKY JJISl PAa3BUTHUS U POCTA KUBBIX OPraHu3MOB. Pa3Butue - HeoOpaTuMoe HampaBIeHHOE
3aKOHOMEPHOE H3MEHEHHE OOBEKTOB >KMBOM W HEXHUBOW mpuponsl. B pesynprate pa3BUTHS
BO3HMKAEeT HOBOE KAaYEeCTBEHHOE COCTOSHUE cUCTeM. Pa3Butue >kuBOM (DOpMBI CyIIECTBOBAHUS
MaTepUu MPEACTABICHO WHAUBUAYAIbHBIM Pa3BUTUEM OPraHU3MOB (OHTOI€HE3) U HCTOPUUYECKUM
pazButueM BuJ0B (¢unoreHe3). B mpouecce pa3BUTHS TMOCTENEHHO M IOCJIENOBATEILHO
dbopmupyetcs crienuduyeckas CTpPYKTypHas OpraHU3allMsl KUBOTO OPTaHM3Ma, a YBEITUYECHUE €ro
Macchl OOYCJIOBJIEHO PENPOAYKLHEH MaKpOMOJIEKYJ, 3JEMEHTAPHBIX CTPYKTYp KJIETOK M CaMHUX
kJeTok. OuioreHes, UK 3BOJIOLHUSA B LIEJIOM, - 3TO HEOOpATUMOE U HAIIPABIEHHOE Pa3BUTHE )KUBOU
IPUPOJIbI, COIPOBOXKJIAIOLIEECS] O00pa30BAHUEM HOBBIX BHUJOB M IPOTPECCUBHBIM YCIOKHEHUEM
JKU3HU. Pe3ynbTaToM 3BONIONNH SBIISETCS BCE MHOIO0Opa3He dKUBBIX OPraHU3MOB Ha 3eMIie.

O Pazopasicumocms u 3Hepeo3agucumocms. JII0OOW OpraHu3M HEpa3pbIBHO CBSI3aH C
OKpYXKarollel cpefoi: M3BJICKAeT U3 HEe HEOOXOAMMBIE BEIIECTBA, MOABEPracTcsl BO3IACHCTBHUIO
HEOJIaronpusTHEIX (PaKTOPOB CPEbI, BCTYIAET BO B3aUMOJICHCTBHE C APYTUMH OpPraHU3MaMH U T.II.
B mnpomecce 3BONMIOLMHM Y JKHMBBIX OPraHM3MOB BBIPA0OTaNoOCh U 3aKPENHSIOCh CBOMCTBO
pa3apaXuMOCTH — HM30UpaTeIbHOW peakIM Ha BHEIIHHE BO3JeHCTBUs. Bcsikoe H3MeHEHHE
OKpPYKAIOIIMX OpraHW3M YCJIOBUI Cpebl TMpeJCcTaBlseT CcoO0OW IO OTHOIIEHUI0 K HeMy
pa3ipaxkeHue, a peakius OpraHUu3Ma Ha BHEIIHHUE PA3APAKUTEIN CIY)KHAT IOKa3aTeleM €ero
YyBCTBUTEIBHOCTH M MPOSIBICHUEM pa3pakuMocTH. Kpome Toro, *uBble OpraHu3Mbl 00J1aJat0T
CBOMCTBOM JHEPro3aBUCUMOCTH; 3TO OTKPBITBIE I TOCTYIUICHUS SHEPTHUH CHCTEMBI, YCTOMYHBBIC
JUIIb [IPU YCIIOBUM HEMPEPHIBHOIO JIOCTYyINAa K HUM SHEPIUM U MaTepuu u3BHE. JKUBbIE OpraHu3Mbl
CYILECTBYIOT JI0 TE€X IIOP, ITOKA IMOIYYarOT SHEPTHIO U MAaTEPUIO U3 OKPYKAIOIIEH CPEebl.

¢ Pummuunocms - €Ile OJHO CIEJCTBUE TECHOTO B3aUMOACHMCTBUS >KMBOW U HEKUBOM
npupoabl. B mpupoie noscroly pacnpocTpaHeHbl KojiedaTeIbHbIE IPOLECChl: OKEAHCKUE MPHUIINBbI
U OTJIMBBI, CMEHA JIHA M HOYHM, (a3 JyHbI, Yepe0BaHHE BPEMEH I'0/ia, IEPUOANYECKOE YBEIINUEHUE
COJIHEYHON aKTUBHOCTH, HHUKJIMYHOCTh I'€OJIOTMYECKUX IpoleccoB. lleprnoanyeckne n3MeHEHNs B
OKpY’Kalollel cpelie OKa3bIBAIOT CYIIECTBEHHOE BIMSHHUE Ha >KUBYIO MPUPOAY M Ha COOCTBEHHBIE
PUTMBI KUBBIX OPraHU3MOB. B KMBBIX CHUCTEMaX PUTMUYHOCTH MPOSBISIETCS B TMEPUOTUUYECKUX
M3MEHEHUSAX WHTEHCHUBHOCTU (DPU3MOJIOTHYECKHX (PYHKIMN C pa3NIuYHBIMU MEepHOJaMHU KoieOaHui
(OT HECKOJIBKUX CEKYHJ J0 IoJia U CTOJIETH): CYTOUHbIE pUTMBI CHa U OOJPCTBOBAHUS y YEIOBEKa,
CE30HHBIC PUTMBI aKTUBHOCTH U CIISIYKH Y HEKOTOPHIX MJICKOMHUTAIOMINX (CYCIUKH, €XKHU, MEIABEIN)
u 1ip. PutMuaHOCTh 0OEcTieunBaeT corjacoBaHrue (PyHKIIMNA OPTaHW3Ma M OKPYXKAIOIIEH CPEeIbl, T.€.
OpUCHOCcOOIeHNe K TEePUOJUUECKH H3MEHSIOIMMCS YCIOBHUAM CyllecTBoBaHMsA. Hampumep,
CE30HHBIE M CYTOYHBIE DPHUTMBI BBIPAOOTANMCHh KaK MPUCHOCOOJIEHHE JKHUBBIX OPraHU3MOB K
reo(pU3NYECKUM IIUKIIaM CPEJIbI.

O Camopezynayus (asmopezynayusi) - CIOCOOHOCTh >XKMBBIX OPTaHU3MOB, OOWUTAIONIIUX B
HEIPEPBIBHO MEHAIOLIUXCS YCIOBUAX OKPYXKAIOIIEH Cpeibl, MOANECPKUBATH IOCTOSHCTBO CBOETO
XUMHYECKOI0 COCTaBa M MHTEHCHUBHOCTH (pU3Mojormueckux mnponecco. Ilpu s3ToM HemocTaTtok
MOCTYIUICHUSI KaKUX-TMO0 MUTATEIbHBIX BEIIECTB MOOMIN3YET BHYTPEHHHE PECYPChl OpraHu3Ma, a
npu U30BITKE Kakoro-nuOo BellecTBa €ro CHHTE3 Mpekpamiaercs. Hampumep, mNoHMKeHHe
KOHI[EHTPAIIUU Takoro ¢gepmenta, kak AT® - yHHBEpCAIIbHOTO aKKyMYJISATOpa SHEPTUU B KIIETKE,
CIY’KUT CUTHAJIOM, 3aIyCKalOIIMM MPOILIECC €ro CMHTE3a; NpH BocmojHeHuu 3anaca AT® cuHTte3
€ro mpekpamiaercs. Y MEHbIICHHE KOJUYECTBA KJIETOK B TKaHU (HAlpUMeEp, B pe3yibTaTe TPABM)
BBI3BIBAECT YCUJICHHOE PA3MHOKEHUE OCTABIIMXCS KJIETOK; BOCCTAHOBJIECHUE KOJIMYECTBA KIETOK 110
HOPMAJIBHOI'O JJa€T CUTHAJI O MPEKPALEHUHA HHTEHCUBHOTI'O KJIETOYHOTO JACIICHHUS.
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O Huckpemunocmov (npepvisucmocms, pazoenennocmys). JKu3Hb Ha 3emiie TPOSBISETCS B
BUJE JAMCKPETHBIX (opM, T.e. OTHENIbHBI OpraHu3M WIM OHOJOTHYECKas cuctema (BHI,
OMOTeo1eHO3 U JIp.) COCTOUT M3 000COOJIEHHBIX MM OTTPAHUYCHHBIX B IMPOCTPAHCTBE, HO TEM HE
MeHEe TECHO CBA3aHHBIX M B3aUMOAECHCTBYIOUINX MEXAY co00i yacTel, 00pa3yronux CTPYKTYpHO-
¢yHKUMOHATbHOE eAMHCTBO. Hampumep, m1000H BHJI BKIIOYAET OTHENbHBIE 0OCOOW; Teo
BBICOKOOPTaHM30BaHHOW 0COOM 00pa3yroT MPOCTPAHCTBEHHO OTTPAHUYEHHBIE OpraHbl, KOTOpPbIE B
CBOIO OYEpENb COCTOST M3 OTAEIbHBIX TKAaHEH W KIETOK; SHEPreTUYECKUH anmapaTr KIETKU
IPEACTABICH OTACIBHBIME MHTOXOHIDHSIMH, alapaT CHHTE3a OeiKka - puGOCOMaMH’ H jajee
BIUIOTh JI0 MaKpOMOJICKYJ, KaxJaas M3 KOTOPBIX MOXKET BBINOJIHATH (YHKIUIO, JIMIIb OyaydH
MIPOCTPAHCTBEHHO H30JMPOBAHHOW OT ApYrux. JIMCKPETHOCTh CTPOEHHS OpraHu3Ma - OCHOBA €ro
CTPYKTYpHOI ymopsgodeHHOcTH. OHa cO3[aeT BO3MOXXKHOCTh HOCTOSIHHOTO CAaMOOOHOBJICHHUSI €TO
MyTeM 3aMEHbl «U3HOCHUBILIUXCS» CTPYKTYpPHBIX DJIEMEHTOB (MOJIEKYyJ], ()EPMEHTOB, OPraHOM]IOB
KIETKH®, IEeNbIX KIETOK) 0e3 NPEeKpalleHHs BBHITONHACMONR (YHKIHH. JIMCKPETHOCTh BHIA
nperonpeenseT BO3MOXKHOCTh €r0 3BOJIOLUU 4Yepe3 TuOellb WM YCTPaHEHHE OT Pa3MHOXKCHHS
HENPUCIIOCOOIEHHBIX 0CO0EH U coXpaHEeHHsI 0COOeH C MMOJIE3HBIMU JJI1 BBDKUBAHUSI IPU3HAKAMU.

Mup >KuBOH HpUPOIBl MPENCTaBIsieT COOOH COBOKYMHOCTh OHOJOTHYECKHX CHCTEM
pa3HOTO YPOBHS OpPTaHU3AIMH M PA3IHMYHON COMOAYMHEHHOCTH. OOBIYHO BBIACISIOT HECKOIBKO
YPOBHE#H OpraHu3anuu kuBoi Matepuu [6, 20, 28].

O Monexynapuoeiii ypoéenv. Paznuune >KMBBIX M HEXHBBIX CHUCTEM IPOSBISIETCS yXKe Ha
MOJIEKYJISIpHOM ypoBHe. Ha ypoBHe (QyHKIMOHUPOBaHUS OHOJOTHYECKHX MaKPOMOJIEKYI
(HYKJIGHHOBBIX KHCJIOT, OSITKOB, ITOJIMCAXaPHUIOB), a TAKXKE JPYTUX BAKHBIX OPTraHUYECKHUX BEIECTB
HAUMHAIOTCS BaXKHEWIIME TMPOIECChl >KU3HENEATEIbHOCTH OpraHu3Ma - OOMEH BEIIeCTB U
NpEeBpalleHHe YHEPTUH, Iepefada HacIeJICTBEHHOW WHpopMmanuu u aAp. B Hacrosimee Bpems
BBISICHSIETCSI, KAKUM 00pa30M U B KaKOM Mepe pOoCT U pPa3BUTHE OPraHU3MOB, XpaHEHUE U Iepeaya
HACJIEICTBEHHOW HMH(pOpMaIUK, MPEBpaLICHHE YHEPrUH B KUBBIX KIETKAaX U JPYrue SBICHUS
OOYCIIOBJIIEHBI CTPYKTYpOM M CBOHCTBAMH OHOJIOTMYECKHM Ba)XHBIX MAaKpPOMOIIEKYNT (TJIaBHBIM
00pa3oM OenKOB M HYKJIEMHOBBIX KHUCIOT). be3ycloBHBIN MHTEpeC MPEeACTaBIsET TaK Ha3bIBaeMast
peruukanus - yaBoenue monekyn JIHK (y mexoropsix BupycoB PHK) npu yyactum crienuanbHbIX
(depMeHTOB, KOTOpass oO0ecreunBaeT TOYHOE KONMMPOBAaHME TIE€HETHYECKOM uH(pOopMaluuy,
3axnro4eHHoi B Monekynax /JJHK, u nepegady ee oT NoKosIeHUs K TOKOJIEHUIO.

O Knemounwiti yposenv. Kinerka — CTpykTypHast ¥ (DyHKIIMOHAJIbHASI €IMHUIIA, a TAKKE
eMHHIIA PAa3MHOKEHUSI U Pa3BUTHUS BCEX KHUBBIX OPraHU3MOB, oOHTarOImKX Ha 3emie. OHa MOXKET
CYILIECTBOBAaTh KakK OTAEIbHBIH OpraHu3M (OakTepuu, NMpOCTEUIINE, HEKOTOpbhIE BOJOPOCIH U
rpulbl), TaK U B COCTaBE TKaHEH MHOTOKIJIETOUHBIX JKMBOTHBIX, pacTeHU, rpuOoB. EnuHcTBEHHOE
UCKJIIOYEHHE U3 3TOTO MpaBujla — BUPYCHI, IPEACTABIISIONINE COO0N HEKIIETOUHbIE (POPMBI JKU3HH,
HO BUPYCHI MOT'YT NIPOSIBJISITH CBOWCTBA KUBBIX CUCTEM TOJIbKO B KileTKaxX. Conep:KuMoe KIIETKU
MMEHYeTCsl POTOoIIa3Moi. B Ka)kJol KileTke UMeeTcsl TeHETUYEeCKUH amnmnapar, KOTOpbIii 0OBIYHO
3aKJIIOYEH B SJIpe, OT/IEIIEHHOM MeMOpaHaMu OT IIUTOIIA3MBl.

KreTku pa3nuyHbl 0 BEIMYMHE; TaK, KIETKH HEKOTOpBIX OakTtepuit umerot aquamerp 0,1-
0,23 MM, a aumaMmeTp sia cTpayca B CKOpJAyme gocturaer 155 mm; auamerp OONBIIMHCTBA
HYKApPUOTHBIX KIETOK (C O(QOPMIICHHBIM KIJIETOYHBIM SAPOM, T.€. BCE€ KJIETKH, KPOME OaKTepHii)
cocrasisgeT 10-100 mxm. MHOT0OOpa3Hble PYHKIIUMH KJIETOK BBIMOIHAIOTCS CIEIUATU3UPOBAHHBIMU
BHYTPUKJIETOUYHBIMU CTPYKTypaMHU - OpraHOuJamH. YHHUBEpCaJbHbIE OPraHOUABl 3YKApPHUOTHBIX
KJIETOK B SIZJp€ - XPOMOCOMBI, B LIUTOIJIa3Me - pUOOCOMBI, MUTOXOHJPUH, SHJOIUIa3MaTHUeCKas
CeTh, KOMIUIEKC ['0JIb/KM, TU30COMBI, KJIeToYHasi MemOpaHa. Bo MHOruX KieTkax MPUCYTCTBYIOT
MeMOpaHHBIE CTPYKTYPbI, CIOCOOCTBYIOIIHME MOIEPKAHUIO (POPMBI KIETKH.

Baxuelmmmu XUMHYECKMMU KOMIIOHEHTAMHU KIIETKM CUMTAIOTCA O€NKH, BKIIOYas
(bepMEeHTBI, KOTOPBIE COAePKATCS KaK B CaMOi KJIETKe, Tak U B KUAKUX cpeaax opranusma. OHako
CUHTE3UPYIOTCS OHU TOJBKO B KJIETKE, KOTOPAasl OCYLIECTBIISIET MPOCTPAHCTBEHHYIO OPTaHU3AINI0
XUMHUYECKHX MpoleccoB. Tak, Mpolecc KIETOYHOTO JbIXaHWS Yy BCEX KIIETOK, KpoMe OakTepuil,
MIPOMCXOAUT TOJBKO Ha MeMOpaHax MUTOXOHIPHMA, a CHHTE3 Oenka — Ha pubocomax. bmaromaps
KOHIICHTPAalMN (EPMEHTOB, YHOPSJAOUYEHHOMY HX PACHOJOXKEHHIO B CTPYKTYypax YCKOPSIIOTCS
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peaklny, OpraHu3yercss HMX CONpsbKeHHe (MPUHLUII KOHBeWepa), pa3AeliaioTCs pPa3HOPOIHBIC
npouecchl. s cTpoeHHs] KJIETKM XapaKTepHa MUKpPOTI€TepOreHHOCTh (MHUKPOHEOTIHOPOAHOCTD),
KOTOpasi O3BOJIIET CUHTE3UPOBATh PA3JIMUHBIE BEIIECTBA U3 OJHUX U TEX )K€ MPEALIECTBEHHUKOB B
OJIHO BpeMs B 001eM MukpooObeme. [IpHHIIMI KOMITAKTHOCTH, MPUCYIINIT METa00IU3MY KJIETKH,
ocobenHo BoipakeH B cTpykrype JAHK. Hanpumep, JIHK siinexnerku yenoseka Becur 6 - 10~2ru
Opyu 53TOM KOAHUPYET CBOICTBa BceX O€NKOB ueloBeKa. BHYTpHM KIETKH HENpepbhIBHO
NOJJIEPKUBACTCSL OIpENEICHHAas] KOHLEHTpAllUs HOHOB, OTJIMYHAs OT HUX KOHLEHTpalUuu B
OKpYXarollel cpeae, B pe3ylbTaTe Yero oOpa3yloTcs BBHIMSIUMBAHUSA KIETOYHOW MeMOpaHbI,
KOTOPBIE MOTYT 3aMBIKaThCSl M OTACIATHCS BHYTPh KIETKH B BHJIE My3bIPHKOB. KIeTKU CIOCOOHBI
3aXBaThIBaTh U3 OKPYXKAIOIIEH UX CPE/bl KalelbKH C KPYITHBIMUA MOJIEKYJIaMH, BKJIIOYasi 0K WU
Jla’ke BUPYCHI ¥ HEOOJIBIINE KICTKH.

VY Bcex KJIETOK OJHOr0 OpraHu3Ma T'€HOM (COBOKYITHOCTb T'€HOB) HE OTJIMYAETCS IO
00beMy TMOTEHUHATbHOW HHPOPMALMK OT TEHOMAa OIUIOJOTBOPEHHON  SIMIIEKIETKH. ITO
JIOKA3bIBAIOT OMBITHI C MEPECcCaJKol sjpa Y3KOCHEIHATU3UPOBAHHON KIETKH B IHUTOILIA3MY
SHYKJICUPOBAHHON SIMIEKIIETKH, IIOCIIE YE€r0 MOKET Pa3BUTHCS HOPMAJIBHBIA OpraHusM. Pasmnumns
CBOICTB KJIETKM MHOTOKJIETOYHOT'O OpraHu3Ma OOBSCHSIOTCS HEOJAMHAKOBON aKTHBHOCTHIO T'€HOB,
yro oOycnoBnuBaeT au(GGEpPeHIMPOBKY KIETOK. B  pe3ynbprare OJHU KIETKH CTAHOBSTCS
BO30yIUMBIMU (HEPBHBIE), Apyrue NpuoOpeTaroT COKpaTuMble Oeku, oOpasyromire MHOGUOPHILIBI
(MBIIICYHBIC), TPETbU CHHTE3UPYIOT MUIIEBAPUTEIbHBIE (DEPMEHTHI WIIM TOPMOHBI (KEJIE3UCTHIE) U
T.1. MHOTHE KIIeTKU MONU(YHKIMOHAIBHBI, TaK, KIETKH MEUEHU CUHTE3UPYIOT Pa3IMYHbIe OCIKU
IU1a3Mbl KPOBHU M JK€T4b, HAKAIUIMBAIOT IJIMKOTE€H W IPEBpAIlal0T €ro B IUIIOKO3Y, OKUCISIOT
qyKepOJHbIE BelIeCTBa (B TOM YHUCJIE€ M MHOTHE JieKapcTBa). Bo Bcex KIeTKaX aKTUBHBI T'€HbI
o0mIekneToYHbIX QyHKIui. ClaenoBaTenbHO, CXOIHBIX MTPU3HAKOB B Pa3HBIX KJIETKAX 3HAYUTEIHHO
OoJbIlle, YeM CHeNHMaTbHBIX MPU3HAKOB. KIeTKkn OIM3KOTro MPOUCXOXKACHUS M CXOAHBIX (PYHKIUN
00pa3yroT TKaHHU.

B opraumsme uemoBeka okono 10™ kretox. B HEKOTOPBIX TKAHSX KOIMYECTBO KIIETOK
OCTaeTCsl TIOCTOSIHHBIM B TE€UEHHUE BCEH JKM3HU OpraHu3Ma. B 3THX TKaHSAX JENSITCS OTHOCUTEIBHO
ManoaudhepeHIINPOBAHHbBIE KIETKH, Pe3epB KOTOPHIX CAMOMOIIEPKUBACTCS, a OJJHA U3 JOUEPHHUX
kietok auddepenuupyercs. Hanpumep, y yenoBeka exeqHEBHO MOrudaeT okojao 70 Mapa KIETOK
KUIIEYHOTO AMUTENUs U 2 MIPJ IPUTPOLUUTOB. BO MHOTMX IpPYruX TKaHSIX B KJICTOYHBIH ITUKI
BXOJIAT BIIOJIHE AU(depeHIINPOBaHHbIE KIETKH, U TOT/a JeJIEHUEe KJIETKH HE MOYKET 3aBEpILUTHCS
0 KOHIIa, a OTPAaHUYMBAETCS YJIBOCHHEM XPOMOCOM WM BOOOIIE HE HAayMHAeTCs, M KIETKa
BBIXOJMT M3 LIMKJIA TOCJIE€ HEKOTOpPOro MoMmeHTa. HekoTopele siapa HE BXOIST B LUK B TEUEHUE
Bcel Ku3HM JAUPPEpeHIINPOBAHHON KIETKU (HEHPOHBI, BOJIOKHA CKEJIETHBIX MBIIIII), P ATOM
IPOJOKUTEIBbHOCTh  JKM3HM  KJIETKM COOTBETCTBYET JKM3HM OpraHuzMa. MMHHUMaIbHas
MPOJOHKUTEITFHOCTD KHU3HU KJIETKH (KUILIEYHOTO MUTENHS ) YyelloBeka -1-2 maHs.

Bo Bcex kieTkax mpoMCXOAUT UHTEHCUBHOE OOHOBJIEHHE BELIECTB U CTPYKTYp. OrpoMHOE
KOJIMYECTBO KJIETOK B KaXKAOW TKaHH, OOBEIUHEHHBIX META0OIMYECKUMHU U PETYIATOPHBIMHU
mpoleccaM, WX TIOCTOSHHOE BHYTPEHHEE OOHOBJIICHHE OOECIeUMBAIOT HAJIEKHOCTh PAOOTHI
OpraHOB MHOTOKJIETOYHOrO opraHu3ma.Ha kiIeToyHOM ypoBHE OCHOBHOE€ BHUMAHUE YYEHbIE
YIAEISAI0T mpobieMaM MOPQOJOTHYECKOW OpraHM3allK KIETKH, CIEeHUaIU3alii KIETOK B XOJe
pa3BuThs, QYHKIUSAM KICTOYHOW MEMOpaHbl MEXaHHU3MOB U PETYJSIIUH JIEICHUS KIETKH,
CTpOEHHIO U (QYHKIUSAM TaKUX OPTaHOMIOB, KaK XPOMOCOMBI, MUTOXOHAPUHU, pUOOCOMBI, a TaKkKe
JIPYTUM BKJIFOUEHUSM KIIETKU.

O Opeanuzmenmnviii  ypogenb. MHOTOKIIETOYHBIA OPraHW3M TIPEJCTaBIsACT COOOM
LEJOCTHYI0O CHUCTEMY OpPraHOB M TKaHEH, CHEeUaJIM3MPOBAHHBIX MJIS BBIMOJHEHHUS Pa3IMYHBIX
¢byHkuil. TkaHb - COBOKYITHOCTh CXOJHBIX MO CTPOCHHIO KJIETOK, OOBEAUHEHHBIX BBITOJHEHUEM
obmeit ¢yakiuu. Oprad - 3T0 CTPYKTYPHO-(YHKIIMOHATBHOE OOBEIUHEHUE HECKOJBKUX THIIOB
TkaHel. Hampumep, koka yenoBeka Kak OpraH BKJIIOYAET SMUTENUNA U COCTUHUTENbHYIO TKaHb,
KOTOPBIC BMECTE BBIMOTHSIIOT LEIBINA psif QYHKIWN; U3 HUX Hanboyiee 3HAaUUTEIbHAsT — 3al[UTHAsL.
B pamkax opraHn3MeHHOTO (OHTOT€HETHYECKOTO) YPOBHS M3ydaloT 0COOb M CBOMCTBEHHBIC € Kak
[EJIOMYy YepThl CTPOSHUS U  (PHU3UOJOTUYECKHE TMPOIECCHl — MEXaHW3Mbl —aJamnTaiuu
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(aKKJIMMaTH3aIMK) U TTOBEeIeHH (B TOM YHciie (YHKIMHU [IEHTPAIbHONH HEPBHOW CHCTEMBI), a TAaKXKe
Takhe akTyallbHble MpoOjembl, Kak nuddepeHpoBKa TKaHEW, T.e. MpeBpalleHHe B IMpoliecce
UMHAMBUAYAJIbHOTO  pa3BUTHUsL ~ OpraHu3Ma  (OHTOr€He3a) IEPBOHAYAJIBHO  OJMHAKOBBIX,
HECIIEHUATIM3UPOBAHHBIX KJIETOK 3apO/IbIIIA B CIIELIMAIIU3UPOBAHHBIEC KIIETKU TKAHEN U OPraHoB,

O Illonynayuonno-euoosoii ypoeens. llonmynduus Kak cucTeMa HaJOPTaHU3MEHHOTO
MOPSAJKA - 3TO COBOKYITHOCTh OPraHU3MOB OJIHOTO U TOTO € BUJa, 00BbEAMHEHHAs OOIIUM MECTOM
oOutanus. B naHHON cucTeMe OCYIECTBISIOTCA IMPOCTEUIINE, 3JIEMEHTAPHBIE 3BOJIOLMOHHbBIE
npeoOpazoBanusd. [lonmynsiuonHas Ouonorus wu3y4aeT (aKTOphl, BIUSAIONIME HA YHCICHHOCTb
HOMYJSIUK, MPOOJIEMBbl COXPAHEHHUS MCUE3AIOMIMX BUAOB, JUHAMHKH TEHETHMYECKOI'O COCTaBa
MONYJISAUHA, JecTBHE (AKTOPOB MHUKPOIBOJIIONUU U T.A. [ XO3SHUCTBEHHON IEATEIHHOCTH
4eJI0BEKA BaXKHbI TAKHE MPOOJIEMBbI OMYIISIIMOHHON OMOIOrMH, KaK KOHTPOJIb YUCIIEHHOCTH BHU/IOB,
MoJ/IepKaHUE ONTUMAIBHOW YUCIEHHOCTH SKCIULYaTUPYEMBIX M OXPAHSIEMBIX MMOMYJISLIHMN.

O Buoceoyenomuyecku-ouocgepHulii yposensb. BUOTEOIEHO3 - COBOKYITHOCTh OPTaHU3MOB
pa3HbIX BUIOB U PA3IMYHON CI0KHOCTU OPraHU3AIMH CO BCeMH (DaKTOpamu cpeibl OOUTaHHUS.

Bonpoc 2. Konnenuun BO3HUKHOBEHMS KU3HU

Bomnpoc 0 BOZBHUKHOBEHUHU KHU3HU OECIIOKOUT YEIOBEYECTBO JOCTATOYHO JaBHO. B ymcio
TEOpUH, MOJYYUBUIMX BECbMA IIMPOKOE PACHPOCTPAHEHUE M JOMHUHUPOBABIIUX B T€ WM HHbIE
MEepUOAbl PA3BUTHUSL €CTECTBO3HAHUSA, OOBIYHO BKJIIOYAIOT: TEOPHIO CTAIIMOHAPHOTO COCTOSIHUS, B
COOTBETCTBUU C KOTOPOH KHU3Hb CYLECTBOBAJIa BCET/1A; KPEALlMOHU3M, YTBEP KAAIOLIUH, UTO )KU3Hb
CO3/1aHa  CBEPXbECTECTBEHHBIM  CYIIECTBOM B  pe3yJbTare akTa TBOPEHHUS; TEOPHUIO
CaMOIIPOU3BOJIBHOTO 3apOKIACHMSI, T.€. )KU3Hb BO3HUKAJIA U BO3ZHUKAET HEOJHOKPATHO U3 HEKUBOTO
BEILECTBA; TEOPUIO MMAHCIIEPMUHU, YTBEPKAAIOLIYIO, YTO KU3Hb 3aHECEHA Ha 3€MJII0 U3BHE; TEOPHUIO
Onoxummuueckoi sBosouuu. Creayer OTMETUTh, 4YTO TEOPHUHM CTAllMOHAPHOTO COCTOSIHUS U
KpEalMOHN3M BO3HHUKJIM 0] BO3JECHCTBHEM INPEUMYIIECTBEHHO PEIUTHMO3HBIX IPEICTaBICHUN O
MUPO3/IaHUU; KPEallMOHU3M B HacTosllee BpeMs (B TOW WIM MHOW (opme) HOIIepKUBAETCS
CTOPOHHHKaMH 00KECTBEHHOI'O COTBOPEHHSI MUDA.

O Teopuio camosapooicoenus, uiu camonpou3oIbHO20 GO3HUKHOBEHUS JHCU3HU, OOBIYHO
CBSI3BIBAIOT C Pa3BUTHEM COOCTBEHHO €CTECTBEHHO-HAay4YHBIX MPEJCTAaBICHUH O BO3HUKHOBEHHHU
*u3HU Ha 3emsie. CTOPOHHUKH ATOM TEOPUH HAXOJWIM MOATBEPXKACHHUE CBOEH HJEH B ONBITAX C
NOSBICHMEM uepBel B THMIOLIEM Msce, 3eMile, OTOpocax, MbIIIEH B MeIIKax C 3€pHOM U T.J.
Haunyro Touky 3peHus pazaensiu Apucrorens, I'. [Namneit, U.B. T'ére, P. [exapt. MIx aBToputeT
JI0JITO€ BpEMsl TOAJEPKUBANI TEOPHIO CAMO3ApPOXKIACHMSI Ha TJIABEHCTBYIOIIMX NO3MLMAX B
€CTECTBO3HAHUH.

OpaHMM M3 MEpBBIX 3Ty TOYKY 3PEHMsS MOABEPI COMHEHMIO WTAIbSHCKUN Bpad H
ecrectBoucnbitarenib ®. Penu (XVII B.), mokaszas, 4To B XOPOIIIO U30JIMPOBAHHOM OT OKPYKAIOIIEH
Cpelpl MsCE 4YepBH HE MNOSBILSIIOTCSA. OH € MPOBO3INIACHUI NMPHUHLMII «BCE JKUBOE OT KHBOTOM.
OZIHaKO OKOHYATEJBHO ATOT MPUHITUIT MOJIYYHJ pacrpocTpaHeHue Juib B 1860-¢ rr., 4To CBSA3aHO
c onbitamu JI. ITactepa, KOTOpBII JoKa3an ero Ha MUKpOOHOJIOTHYECKOM YPOBHE.

O Teopus nancnepmuu OOBSCHSIA 3apOXKACHHE >KU3HM Ha 3eMile €CTECTBEHHBIMHU
npuYMHaMu. Buponsmenssicb, 3Ta Teopusi CyllecTBOBajlia ¢ JpeBHOcTH A0 Hadaina XX B. Ilo
IIPEICTABJICHUSM €€ CTOPOHHUKOB, TAKUX M3BECTHBIX YUeHBbIX, Kak C.A. Appenuyc, I'. ['enpmronsi,
B.1. Bepnaackuii, 3apoAbIlin )KU3HU (HaIIpUMEpP, CIIOPBl MUKPOOPTaHU3MOB) PacCesiHbl B MUPOBOM
IIPOCTPAHCTBE U TMEPEHOCITCS C OJHOTO HEOECHOro Teia Ha APYroe ¢ METEOpUTaMH WU TOJ
JEICTBUEM [1aBJIEHUSl CBETA; CIIEJOBATENbHO, JKM3Hb 3aHeceHa Ha 3emuno u3 Kocmoca. Otn
MPEJICTaBICHNUS] CHUMAJIM MPOTUBOPEUHS, XapaKTepHbIE JUIsI THUIOTE3bl caMo3apoxkaeHus. OIHaKko
OCTaBAJIUCh OTKPBITBIMU BOTIPOCHI O TOM, I'JIE€ U KaK 3apoAniach *H3Hb U KaKUM 00pa3oM oHa Oblia
nepeHeceHa Ha 3emit0o. OCOOEHHO OCTPO 3TH BOIPOCHI BCTAIM MOCHE OTKPBITUS KOCMHYECKUX
Jdy4ed ¥ BBIACHEHHs ICWCTBUS paauald Ha Ouonoruyeckue oOBEKThl. B HacTosiiee Bpems
MEPUOTUYECKH MPEITPUHUMAIOTCS MOMBITKA BO3POAUTH 3TY TEOPHIO.

B nauane XX B. HakOIUBIIMECS NPOTUBOPEUMs, C KOTOPHIMH HE MOIVIM CIPaBUTHCS
TEOPUHU CAMO3APOKICHUS U MAaHCIEPMUHU, PUBEIH K JajlbHEHIINM MoucKaM OOBSCHEHHUS crocoba
BO3HUKHOBEHHUs1 JKM3HM Ha 3emne. Tak, I'. Mwuep BBIABUHYN 2unomesy o0 CHYYAUHOM
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B03HUKHOBEHUU NEPEUYHOL MOIEeKyIbl KUBOTO BemecTBa. OIHAKO OBUIO MOJCYUTAHO, YTO 3TO
COOBITHE MOXKET IMPOU30UTHU C BEPOSATHOCTHIO, PABHOM BEPOSTHOCTU TOTO, UYTO 00€3bsiHA OTIEYATAET
coner VY. lllexcriupa Ha MUIIyIIEH MAaIIMHKE, €CIU OyJeT MPOMOJKUTEIBHOE BpeMs yIapsATh IO
KJIABUIIIaM.

O Teopus Ouoxumuueckon 380m0yUY OTPAXKACT COBPEMEHHBIC IPEACTABICHUS O
MIPOMCXOXKICHUH JKM3HU Ha 3emiie U OCHOBBIBaeTcs Ha paborax A.M. Onapuna (1924) m k.
Xongerina (1929). Dtu mpexacTaBieHUs 3aKIOYAIOTCd B MNPU3HAHUM AOMOTEHHOTO, T.C.
HEOHMOJIOTrMYeCKOro, BO3HHUKHOBEHHS OPraHMYECKHX BEIIECTB U3 XHMHUYECKHUX DJEMEHTOB U
HEOPraHMYECKUX MOJIEKYJI, COCTaBIABIIMX arMochepy 3emMiu B APEBHOCTH, MyTeM JUIMTEIbHOMN
MOJICKYJISIPHOM SBOJIIONMH. 3a MPOLISAIINE NECATUICTUS KOHIEHIHS OMOXUMUYECKOU IBOJIIOLUN
Obula TOATBEpXKJEHA M CYHIECTBEHHO JIOMOJHEHAa HOBBIMH [aHHBIMH W3 pa3HbIX oOjactei
€CTECTBO3HAHMUS.

B Hacrosimiee Bpemsl H3BECTHO, YTO BCE JKHUBBIE CYILIECTBA, BO - IEPBBIX, 00JIaJaroT
COBOKYITHOCTBIO OJIHUX U T€X € CBOICTB M COCTOSAT M3 OAHHMX U TEX XK€ IPYNI OHOIOTHYECKHX
[IOJIMMEPOB,  BBIMOJHSIOMIMX ~ ONpeAeieHHble (YHKIUHU; BO-BTOPBIX, IOCIJIEOBATEIbLHOCTh
OMOXMMHYECKHX MPEBPAIlEHUI, 00eCIIeUnBaIOIINX 0OMEHHBIE TPOIECCH, Y HUX CXOJIHA BILIOTH JI0
neraneil. Hampumep, pacuieniieHue TIIOKO3bI, OMOCHHTE3 Oelka W Jpyrue peakiud y CambIX
pa3HbIX OPraHU3MOB MPOTEKAIOT MOYTH OJUHaKOBO. CIle0BaTENbHO, BOMPOC O MPOUCXOKIACHUU
JKU3HU CBOJUTCA K TOMY, KaK M B KaKMX YCJIOBMSIX BO3HHUKJIA CTOJIb YHUBEpCajbHas CHCTEMaA
OmoxuMHUecKuX npesparnienui [13, 20, 23, 29].

Hecmotps Ha oO6mHOCTh npoucxosxaeHus miaaHerT CoNHEYHOM CUCTEMBbI, TOJBKO Ha 3eMiie
MOSIBUJIACH JKU3Hb M JIOCTUTJIA HUCKIIOYUTEIILHOTO MHOrooOpasusi. CBsI3aHO 3TO C Te€M, 4YTO JJs
BO3HUKHOBEHUS XH3HH HEOOXOIMMBI HEKOTOPhIE KOCMHYECKHE W IUIaHETapHbIe ycioBHs. Bo-
HEePBbIX, Macca IUIaHETHl He JI0JIKHA OBITh CIIMIIKOM OOJIBINION, TaK KaK HEPrHsl aTOMHOI'O pacnaza
NPUPOIHBIX PAJMOAKTUBHBIX BEIIECTB MOXKET NPUBECTH K TMEPErpeBaHHI0 IUIAHETHI WU
pPaMOAaKTUBHOMY 3arps3HEHUIO Cpellbl, HE COBMECTUMOMY C >KU3HBIO; CIIMIIKOM MaJeHbKHE
IUTAHETHI HE MOTYT yJIep>KaTh OKOJIO ceOst aTMocdepy, HOTOMY YTO CHJIAa IPUTSDKEHUSI X HEBEJIMKA.
Bo-BTOpBIX, TUIaHETa JTOJKHA BPAIAThCsl BOKPYT 3BE3/bl MO KPYrOBOW MM OJIM3KOM K KpyroBoi
opOHTE, YTO IMO3BOJMUT MOCTOSHHO M PaBHOMEPHO MOJyyaThb OT HEEe HEOOXOAMMOE KOJIUYECTBO
SHEpruu. B-TpeTbuX, MHTEHCUBHOCTh W3JIyYEHHUS CBETWJIa JOJDKHA OBITh TMOCTOSHHOM;
HEPaBHOMEPHOCTh MOTOKA PHEPTUU OyIEeT MPEeNsSTCTBOBATh BOZHUKHOBEHUIO M PAa3BUTHIO JKH3HH,
MOCKOJIBKY CYIIECTBOBaHHE >KUBBIX OPraHM3MOB BO3MOYKHO B Y3KHMX TEMIIEpPATypHBIX IMpejesax.
Bcem »THM ycnoBusIM yAOBIETBOpseT 3eMilsl, HA KOTOpOH okosno 4,6 MipA JeT Ha3aja Hadaiu
CO3/1aBaThCsl YCIOBMS JUIs BO3HUKHOBEHHUs >ku3HUM.Ha mepBbIx sTamax (opMupoBaHus 3emiu
TSKEINIbIE 3JIEMEHThl MEePEeMEIIAIUCh K €€ LIEHTPY, a OoJjiee JIETKHE OCTAaBaJUCh HA MOBEPXHOCTH.
Mertasuibl U Apyrue cnocoOHbIe OKUCISATHCS AIEMEHTHI COSIMHSUINCH C KHCIOPOJIOM, U B aTMoc(epe
3emuin HE OBUTO CBOOOHOTO KHCIOpoaa. ATMocdepa cocTosiia U3 CBOOOTHOTO BOJOpPOAA W €T0
coequnenuit (H2O, CHyg, NH3, HCN), T.e. Hocnia BoccTaHOBUTENbHBIN XapakTep. [To muenuto A.1.
OnapuHa, 3TO CIY)XWUJIO BaXXHOW MPEANOCHUIKON IS BOZHUKHOBEHHUS OPraHUYECKHX MOJEKYI
HeOuonornueckuM myreM. Jlo cepeauusl XX B. MHOTHE YY€HBIE IMOJIarajH, YTO 3TU COEIUHEHHUS
MOTYT BO3HUKAaTh TOJBKO B JKMBOM OpraHu3Me. MIMEHHO MOSTOMY WX Ha3Bajll OPTaHUYECKUMHU
COEJMHEHUSIMH B MIPOTHBOIOJIOKHOCTh BEIIECTBAM HEXHBOW MPHUPOIBI - MUHEpaiaM, Ha3BaHHBIM
HeopranmyeckuMu coeguHeHussMu. Onnako B 1953 r. JI.C. Musiep sKCHEpUMEHTaIbHO J10Ka3all
BO3MOXXHOCTh a0MOT€HHOTO CHHTE3a OPraHWYeCKUX COEAMHEHHUH M3 Heopranuyeckux. IIpomyckas
NEeKTpUUecKuil pazpsin depe3 cmecb Hy, HoO, CHs m NHs, oH momyunn Ha®Op HECKOJIBKHX
AMHHOKHUCIIOT ¥ OpraHudeckue KUciaoThl. [To31Hee ObUI0 yCTaHOBJIEHO, YTO aHAJIOTHYHBIM ITyTEM B
OTCYTCTBHE KHUCIOPOZa MOTYT OBITh CHHTE3WPOBAHBI OYEHb MHOTHE OpPraHMYECKHUE COEIMHEHUS,
BXOJSIIME B COCTaB OHMOJIOTMYECKHX IOJUMEpPOB (O€NKOB, HYKJICHMHOBBIX KHCIOT U
MOJIMCaXapHUIOB).

B03M0OXHOCTh a0MOTEHHOI'O CHHTE3a OPTaHUYECKUX COCAMHEHHH MOATBEPXKIAAETCS TeM,
YTO B KOCMHYECKOM TMPOCTPAHCTBE OOHApPY>KEHBbl LMAHUCTBIA BOAOPOI, (opMalbIETrH,
MypaBbHHAs KHCJIOTa, METHJIOBBIH M OSTHIOBBIH CHHUPTHI M Jp. B HEKOTOPHIX MeTeopuTax

128



OoOHapyXeHbl KHUPHBIE KUCIOTHI, caXxapa, aMHHOKHCIOTHL. Bce 3TO CBUICTENHCTBYET O TOM, YTO
JIOCTaTOYHO CJIO’KHBIE OPTaHUYECKUE COSTUHEHHS MOTJIM BOSHUKATh B YCIOBHSIX, CYILIECTBOBABIIMX
Ha 3emuie 4,0-4,5 mipa et Ha3al.

bonee 4 mupa ner Hazan u3BEprajioch MHOMXECTBO BYJIKAHOB C BBHIOPOCOM OIPOMHOTO
KOJIMYECTBA PACKAJICHHOM JIaBbl, BBIICISUINCH 00JibllIe O0BEMBI TIapa, cBepkaiu MoiHuu. [lo mepe
OCTBIBAHUSl IUIAHETHl BOJSHBIE TMapbl, HAXOIUBIIMECS B arMmocdepe, KOHICHCUPOBAIUCH U
oOpyImMBaIMCh HAa 3eMIII0 JIMBHSAMH, O0pa3ys OTrPOMHBIE BOJHBIE TPOCTpaHCTBA. [lockombKy
MOBEPXHOCTh 3eMJIM B TO BpeMsi Oblila ropsiyeii, BoJa UcHapsiach, a 3aTeM, OXJIKIasCh B BEPXHUX
ciosix atMoc(epsl, BHOBb BBINAJalla Ha MOBEPXHOCTh IUIAHETHL. JTO MPOJOJDKAIOCH B TCUCHUE
MHOTUX MIUIMOHOB JeT. B Bomax mnepBUYHOro OKeaHa ObUIM pPAcTBOPEHBI KOMITOHEHTHI
atMocdepsl, pa3znuuHbie coid. Kpome TOro, Tyaa momajaid M HEMPEPHIBHO 0O0pasyroluecs B
atMocepe Mo JeiicTBHEM KecTKoro yibTpaduoieToBoro wusinydenus CoiHIa, BBICOKOM
TEMIIEpaTypbl B OO0JIACTSIX TPO30OBBIX pPa3psAIOB M AKTHUBHON BYJIKAaHMYECKOM JEATEIHHOCTH
OpraHMYECKHe COCJUHEHHS - caxapa, aMHUHOKHUCIOTBI, a30THCTHIE OCHOBAHMS, OpPTaHHYECKUE
KHUCJIOTHI U JIp.

[To mepe cmsryeHus ycioBuili Ha 3eMjie CTajl0 BO3MOXKHBIM OOpPa30BaHHUE CIONKHBIX
OpPTaHWYECKUX COCAMHCHHHA OJyiarojapsi, BEPOSITHO, TIIOTJIOIMICHHIO pPA3JIMYHBIX BEIISCTB Ha
MOBEPXHOCTU TJIMH U JPYIMX HEOPraHMYEeCKMX OCAIKOB, YTO TMOBBIMIATIO0 KOHIIEHTPAIUIO
pearupyromux Mex1y co0oil BEIIeCTB, B Pe3yJIbTaTe YEro MOSABWINCH IEPBUYHBIC OMOTIOIUMEPHI -
MOJIUTIENTH/IBI U TTOJUHYKICOTUIBL.

Takum o0Opa3om, yclHoOBHSMH JJIsi aOWOTCHHOTO BO3HHKHOBCHHS OPraHUYECKHX
COeIMHEHUI OBbLIN: BOCCTAHOBUTENBLHBIN XapakTep arMocdepbl 3eMin (CoeInHeHus, 00Iagaromme
BOCCTAHOBUTEIBHBIMU CBOMCTBAMH, JIETKO BCTYMAIOT BO B3aUMOJACHCTBUS MEXAY CO00N H
BEIIECTBAMH-OKUCIUTENSAMU), BBICOKAass  TeMIeEpaTypa, TPO30Bble  pa3psiibl W MOIIHOE
ynbTpaduoneroBoe wuznydenue CoJiHIIa, KOTOpPOE TOTJa elle He 3aJIepKUBAJIOCh O30HOBBIM
HKpPaHOM.

[lepBuuHbIil OKeaH, NO-BUANMOMY, COJEpXal B PACTBOPEHHOM BHJIE€ pa3IMYHBIC
OpraHWYeCcKHe U HEOpPraHUYeCKHe MOJIEKYJbI, MOMAaBIINEe B HEr0 U3 aTMoc(hephl U BHIMBIBABIINECS
W3 TIOBEPXHOCTHBIX cJIoeB 3emiu. KOHIEHTpaluss OpraHWYECKUX COCIUHEHUHM TMOCTOSHHO
yBEIMYUBaAlIach, U B KOHIIE KOHIIOB BOJbI OK€aHa CTalu «OYyThOHOM» U3 OEIKOBOMOIOOHBIX
BEIIECTB - ENTHUIOB, a TAK)KE HYKIIEMHOBBIX KUCJIOT U APYTHX OPTaHUYECKUX COCTMHECHUI.

Opranudeckre MOJEKYJIbl HUMEIOT OOJBIIYI0 MOJEKYISIPHYI0O MacCy U CIOXHYIO
MIPOCTPAHCTBEHHYIO KOHGuUrypaiuo. OHU OKPYKEHbl BOJHOW OO00JIOUKONH U 0OBETUHSIOTCS,
00pa3ysi BBICOKOMOIIEKYJISIPHBIE KOMIUIEKCHI -- KoallepBaThl, WM KOallepBaTHbIE Kariau (Kak HX
HasbiBanl AWM. Onapun). KoauepBaTsl 061aganyu ciocoOHOCTBIO MOIVIOMIATh Pa3InYHbIE BEIECTBA,
pacTBOpPEHHbIE B BOJIaX IMEPBUYHOTO OKeaHa. B pe3ynbTaTe 53TOro BHYTPEHHEE CTPOEHUE
KoallepBaTa U3MEHSJIOCh, YTO BEJIO WJIM K €r0 paciajy, WM K HAaKOTUICHHIO BEIIECTB, T.€. K POCTY U
M3MEHEHUI0O XUMHUYECKOTO COCTaBa, IMOBBIMIAIONIEMY YCTOMYMBOCTh KOAlIEPBATHOW Kamliid B
MTOCTOSTHHO MEHSIFOIITUXCSI YCIIOBHSIX.

B macce koarepBaTHBIX Kamelb MPOMCXOAUI OTOOp HanOoliee YCTOWYMBBIX B JAHHBIX
KOHKPETHBIX YCIIOBUSX. [[OCTUTHYB ONpEeeHHBIX pa3MepOB, MaTEpHUHCKAsT KoalepBaTHAs Karlis
MOTJIa pachajgarbcs Ha JOYEpHHE, HO MPOJOJKAIM CYIIECTBOBATH TOJIBKO TE€ JIOYEPHHE
KoallepBarable Karli, KOTOpbI€, BCTYIas B dJIEMEHTapHbIe (OpMBI OOMEHa CO CPeIoil, COXpaHsIIH
OTHOCHUTENILHOE TOCTOSIHCTBO CBOETO COCTaBa. B JanbHeWIeM OHU MPUOOpENnH CHOCOOHOCTh
MOTJIONIATh M3 OKPYKAIOIIEH Cpelbl HE BCSAKHE BEIIECTBA, a JIMIIb T€, KOTOPbIe 00€CTICUnBAIA UX
YCTOHYHMBOCTh, 4 TaKXKe BBIACIATH HApYXy MPOAYKTHI oOMeHa. [lapamnensHO yBEIWYMBAIHUCH
pa3ianursa MEeXIy XUMUYECKMM COCTaBOM KaIlIM U OKpy»Karouleil cpenbl. B mporecce anutensHOro
oTOOpa (XMMHUYECKOW IBOJIONWHU) COXPAHHMIUCH JIMIIL T€ KOAIEPBAThl, KOTOPHIE MPHU pacmajae Ha
JIOYEpHHE HE  yTpayuMBalId  OCOOCHHOCTEH  CTPYKTYpbl, T.e. MpPHOOpeTanu CBOICTBO
CaMOBOCHIPOU3BEACHUA. B X0Je 3BOMIONMM y BAKHEHMIIMX COCTABHBIX YacTEH KOAlEPBATHBIX
Karejab MOJUNENTHIOB — BbIpaboTalachk CIOCOOHOCTh K KaTaIUTUYECKOM aKTUBHOCTH, T.€. K
3HAUUTENHPHOMY YCKOPEHHI0O OHMOXUMHYECKHX PEaKIMil, MPUBOIAIIMNX K MPEBPALICHUIO
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OpPraHUYECKUX COEJAMHEHHH, a TMOJMHYKJICOTHIbl OKA3aJNUCh CIHOCOOHBIMHU CBSI3BIBATHCS JAPYT C
JpyroM IO MNPHHLMITY JOMOJIHEHHsI (KOMIUIMMEHTApHOCTH) M, CIIEJOBATENIbHO, OCYILECTBIIATh
He(epMEHTATUBHBIN CHHTE3 JI0YEPHUX MOJIMHYKICOTHIHBIX IIeTICH.

Qs‘c( G OB
B (X 1) A
LD
N AD)

v

Prc. 9.1. Mogens ¢parmenta sie3o-

kenpubonykienHoBoH kuenoTs! (JIHK)

Crnenyronuii BaXXHbBIN Iar TpeI0HOI0OTHYECKON IBOIOINHA — O00BEAUMHEHNE CTIOCOOHOCTH
MOJIMHYKJIEOTHOB K CaMOBOCIPOU3BEJCHUIO C BO3MOKHOCTBIO TIOJIUIIETITUIOB YCKOPSTH TEUCHUE
XUMHYECKHX peakiui, Tak kak yaBoeHue monekyn [IHK sddextuBHee ocymiecTBusercs mnpu
y4acTHH OEJIKOB, 00JIaIAlOIINX KATATUTHYECKON aKTHBHOCTHIO. OTHAKO CTAOMIBHOCTD «yIauyHbIX)
KOMOHMHAIMI aMUHOKHUCIIOT B TOJHMIIENTUIAAX MOXET 00eCIeuyuBaThCS TOJBKO MPU COXPaHEHUU
nH(pOpMaIMK O HUX B HYKJIEMHOBBIX KUCITOTaX. CBA3b HYKJIEMHOBBIX KHCIIOT U OCITKOBBIX MOJICKYJT
B KOHIIE KOHIIOB NpHBEIa K BO3HUKHOBEHHIO TE€HETUYECKOrO KOJa, T.€. TAKOW OpraHu3aiuu
mosekyn JIHK (pumc. 9.1), B KOTOpO#l MOCIEAOBATENbHOCTh HYKJICOTHIIOB CTaja CIY>KUTh
uH(pOopMaIel s TOCTPOSHUsT KOHKPETHOM MOCTIeI0BATEIbHOCTH aMUHOKHUCIIOT B OETKax.

JlanpHeimas: mporpeccuBHAsT YBOJIONHS MPEAONOIOTUYECKHX CTPYKTYp ObLTa BO3MOJKHA
TOJILKO TIPU YCJIOXHEHHUH OOMEHHBIX MPOIIECCOB M MPOCTPAHCTBEHHOM pa3elieHuH Pa3TUYHbBIX
CHHTETUYECKUX M JHEPreTHUYECKHX MPOIIECCOB BHYTPHU KoallepBara. boiiee MpOUYHYIO H3OJISITHIO
BHYTpEHHEH cpeapl OT BHEIIHWX BO3ACHUCTBUI IO CPAaBHEHHUIO C TOW, KOTOPYH oOecreunBaia
BO/IHas 00OJI0YKa, MOTJIa OCYIIECTBUTH JIUIIL Ouosornyeckas meMmOpaHa. Bokpyr koanepBartos,
OoraTblX OpPraHUYECKUMHU COCTUHEHUSMHU, BOZHUKIM CIIOM JIUMUIOB, OTACTUBIINX KOalepBaT OT
OKpyXarolie BOJHOHN cpeabl. B mpoiecce 3BoONMU JUOUABI MpeoOpa3oBaUCh B HAPYKHYIO
MeMOpaHy, 3HAUUTEIbHO TMOBBICUBIIYI) JKM3HECHIOCOOHOCTh M YCTOMYMBOCTH OPTaHHU3MOB.
[TossBneHne MeMOpaHbl, OTACISIONIEH COJAEPKUMOE KoallepBaTa OT OKpPYXalolleld Cpenbl U
oOnagaromeil CocoOHOCThIO K M30MpaTeIbHON MPOHULAEMOCTH, MPEIONPEIEINIO HalpaBIeHUE
JaTbHEUIIEH XMUMHYECKOM JBOJIIOIMM 10 TYTH pa3BUTHUA Bce Oojlee  COBEPIICHHBIX
CaMOPETYJIUPYIOLIUXCS CUCTEM BILUIOTH J10 BOBHUKHOBEHUSI MEPBBIX KIETOK.
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OOpa3oBaHue TEPBUYHBIX KIJICTOYHBIX OPraHM3MOB TMOJOXKHIO Hayajgo OMOJIOTMYECKON
sBomonuy. CuuTaercs, 4yTo OTOOp KOALEPBATOB M IOTPAaHUYHBI STal XUMHYECKOM U
OMOJOrNYECKON IBOJIIOLUHU IPOAODKAIUCH OKO0JI0 750 MiIH JieT. B KOHIle 3TOro nepuojia nosBUIMCh
HepBble NPUMUTUBHBIE O€3bAJEpHBbIE KJIETKHM — IPOKAPHOTHL. llepBble *kMBbIE OpraHU3Mbl —
reTepoTpOdHI - UCIOIB30BAIM B KAU€CTBE HCTOUHUKA YHEPTIUH (IHILIHM) OPraHUYECKHE COCTUHEHHUS,
pacTBOpEHHbIE B BOJIaX MepBUUHOro okeaHa. [lockonbky B atMocdepe 3emiu He ObLI10 CBOOOIHOIO
KHCTIOpOJIa, TeTepoTpodbl HMMETH aHadpOOHBI (OECKUCIOPOAHBIN) THUI OOMEHa BEIIECTB,
3¢ (}EeKTUBHOCT KOTOPOI'O HEBBICOKA. YBEIMYEHHE KOJUYECTBA TIE€TEpPOTPO(OB MpPHUBEIO K
UCTOLIEHUIO BOJ INEPBUYHOIO OKEaHAa, IJIE€ OCTABAJOCh BCE MEHBIIE T'OTOBBIX OPraHUYECKUX
BEIIIECTB, KOTOPbIE MOXKHO OBLIO UCIOIB30BATh AJISI TUTAHMSL.

B Gosiee BBITOHOM TOJOXKEHUU OKa3aJMCh OPraHU3MBbI, KOTOPBIE Pa3BMIIM CIIOCOOHOCTH
UCIOJIb30BaTh HHEPIUI0 COJHEUHOIO M3JIyYeHMsl JUIsl CHHTe3a OpPraHMYECKHUX BEILECTB W3
HEOpraHM4ecKux — ¢orocuHTe3a. Takum 00pa3oM, MOSIBIIICS NPUHIUIAAIBHO HOBBI HCTOYHUK
nutanus. Hanpumep, coBpeMeHHble (OTOCUHTE3UpPYIOIIME NypHypHble OakTepuu Osaromaps
COJTHEYHOMY HM3JIyUYE€HHIO OKHCISIOT CEepOBOAOPOA 10 cynb(daroB. BricBoOOXKIaromuiics B
pe3yibTaTe peakLUUu OKHCICHHMsS BOJOPOA MJET Ha BOCCTAHOBJIEHHE [MOKCHJA YIJIepoAa [0
yIJI€BOJOB C o00Opa3oBaHMeM BOAbl. lcronb3oBaHME OpPraHUYECKUX COEIUHEHHM B KauecTBe
UCTOYHUKA (JJOHOpA) BOJOPOJa NPUBEIO K IOSABICHUIO aBTOTPO(PHBIX OPraHU3MOB (CIOCOOHBIX
CHUHTE3UPOBATh M3 HEOPraHMYECKUX BEILIECTB BCE HEOOXOAMMBIE MJIs KU3HU OpraHUYECKue
BEIIIECTBA).

Craemyronuii mar 3BOJIOIMH CBSA3aH C Pa3BUTHEM Y (POTOCHHTE3MPYIOIIUX OPTaHU3MOB
CIOCOOHOCTH MCIIOJIb30BaTh BOAY B KadeCTBE MCTOYHMKA BOJOPOJA AJIS CHHTE3a OPraHUYECKHUX
MOJIEKYJl. YCBOEHHME YIJIEKUCIOro ra3a TaKMMH OPraHW3MaMM COIPOBOXAAJIOCH BBIJIEICHUEM
KHCJIOPO/ia U BKIIIOYEHHUEM YIIIeposia B OpraHuueckue coeunenus. Tak B atmochepe 3emin Haval
HAKaTUIMBAThCSl KUCIOpoA. [lepBbIME (DOTOCHHTE3MPYIOUIMMH OpPTaHU3MaMH, BBIICISIONIMMUA B
aTMocdepy KHCI0po, ObUIH IUaHOOAKTepHH (LIMAHEH).

[lepexon oT mepBUYHOM aTMocdepbl K Cpele, colepKalleil KHUCIopoJ, MpeacTaBisieT
coOoif BakHeiIIee COOBITHE KaK B HBOJIOIHMM JKUBBIX CYLIECTB, TaK M B IpeoOpa3oBaHUU
MUHEpasoB. Bo - mepBbIX, KUCIOPOA, BBIACNSAIOMINNCA B aTMoc(hepy, B BEPXHUX €€ CIIOSX MO
JieicTBUEM MOIIHOro yibTpaduosneroBoro usnydeHuss CoiHIa MpeBpaliaeTcss B aKTUBHBIM 030H
(O3), KOTOpBI CMOCOOEH  TOTJOMATh  OONBIIYI0 YacTh JKECTKUX  KOPOTKOBOJHOBBIX
yAbTPa(UONETOBBIX JIydei, pa3pylIMTEIbHO JEHCTBYIOIIMX Ha CIIOXKHBIE OpraHUYecKue
coeuHeHUs. Bo-BTOPBIX, B MPUCYTCTBUM CBOOOJHOTO KHUCJIOPOAA BO3MOXEH KUCIOPOJIHBIN THII
oOMeHa BeIIeCTB, SHepreTUYecku 0ojiee BBIroiHbINH. OOpa3oBaHue CBOOOIHOTO KHCIOPOAA BbI3BAIIO
K JKM3HM MHOTOYHWCJIEHHbIE HOBBIE (POPMBI a3POOHBIX YKUBBIX OPraHU3MOB U OoJiee LIMPOKOE
MCII0JIb30BaHUE UMM PECYPCOB OKPYKAIOLIEH Cpeabl.

B pesynpraTe B3aMMOIOJIE3HOTO CHMOHMO3a paA3IUYHBIX [POKAPUOTUYECKUX (HE
oOmajgaromux  OQOPMIICHHBIM  KJIETOYHBIM  SIpOM) KJIETOK BO3HMKIM  SIEPHbIC, MU
HYKapuOTHUYECKHE, OPraHu3Mbl (3ykapuoThl). OcHOBOW cumMOn03a OblIa, BEPOSTHO, reTepoTpodHas
ameOomnono6Has kierka. [IlutaHuem A Hee CIyXUiIu Oojiee MENKHE KJIETKU U, B YaCTHOCTH,
JBIIIAIINE KUCIOPOJAOM adpoOHbIe OaKTepuu, COCOOHbIE (DYHKIIMOHMPOBATh U BHYTPU KIIETKH-
XO03s5IMHa, TMPOM3BOJI SHEprut0. Te KpynHble aMeOOBUAHbBIE KJIETKH, B TeJe KOTOPBHIX a’poOHBIE
OaKTepuy OCTaBaJIMCh HEBPEIMMBIMH, OKa3aluch B 0Ooyiee BBIFTOJHOM IOJIOKEHUHU, YEM KIIETKH,
MOJIy4aBIIUE YHEPIUI0 aHA3POOHBIM IyTeM — OpokeHueM. B nanbHelieM OakTepun-CUMOMOHTHI
MPEBPAaTUIINCh B MUTOXOHJPUU (OpraHesibl KJIETOK, /i€ MPOTEKAlT peakldu, 00ecIeynuBaroe
KJIeTku »Heprueil). Korma Kk mNOBEpXHOCTH KIIETKU-XO3SMHA MpPUKpENHUiIach BTopas TIpymmna

CUMOMOHTOB - JKT'YTHKONOAOOHBIX OakTepuil, CXOOHBIX C COBPEMEHHBIMH CIHPOXETAMHU,
MOJBMKHOCTh M CIIOCOOHOCTh K HAXOXKJICHHIO IMUIIM TaKOTO OpPraHu3Ma pe3Ko BOo3pochu. Tak
BO3HUKJIM TPUMUTUBHBIE JXMUBOTHBIC KJIETKM - IPEIUICCTBEHHHKH HBIHCIIHUX JKIYTHKOBBIX
IIPOCTEUIINX.

OO6pazoBaBuiuecss MOABHKHBIC DYKApPHOTHI IMyTeM CHUMOHO3a C (DOTOCHHTEIUPYIOITUMHU
(BO3MOXHO, ITUaHOOAKTEPHUSIMH) OpraHU3MaMu Jajil BOJOPOCIb, WIIM PACTEHUE, PUYEM CTPOCHUE
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NUTMEHTHOTO KOMILIEKCa y (POTOCHHTE3UPYIOIIUX aHAIPOOHBIX OaKTEpUil CXOJHO C MUTMEHTaMH
3eJ€HBIX pacTeHuil. Takoe CXOACTBO  yKa3blBa€T HAa  BO3MOXHOCTb  3BOJIOLMOHHOIO
npeoOpa3oBaHus (POTOCUHTE3UPYIOIIETO anapara aHa3poOHBIX OaKTepUil B aHAJIOTUYHBIN armapaT
3€JICHBIX PACTCHUM.

N3510keHHyI0 TUIIOTE3y O BO3HUKHOBEHMM JYKapUMOTHYECKMX KIIETOK 4Yepe3 psl
[I0CJIEI0BATENIbHBIX CUMONO30B MPHHSUIM MHOT'ME COBPEMEHHBIE YUEHBIE, TIOCKOJIbKY OHAa XOpOIIO
00ocHOBaHHA. Bo-nepBhIX, OJHOKIETOYHBIE BOJOPOCIM M CeHYac JIETKO BCTYHAlOT B COHO3 C
KUBOTHBIMU - 3YyKAapHOTaMM; Hampumep, B Tene HH(Qy30puu Ty(enbku OOUTAeT BOAOPOCIb
xjopeiuia. Bo-BTOpbIX, HEKOTOPbIE OPraHOMJbl KJIETKH — MHMTOXOHAPUU M IUIACTUABI — IIO
crpoenuto JIHK oueHb moxoxxu Ha MpOKapHOTHUECKUE KIETKU-0aKTepUN U LIHAaHOOAKTEPHH.

B0o3MOXXHOCTH 3yKapuOT II0 HCIOJIB30BAHUIO CpPEIbl CYIIECTBEHHO BBIIIE, YE€M Y
IPOKapUOT, MOCKOJIBKY OHM MUMEIOT AMIIOMAHBIA (1BOIHOI) HaOop reHoB. Y mpokapuot jirolas
MyTalus cpa3y MNpOsBIAETCS B BUAEC NpHU3HaKa. Eciam Myranus moJjie3Ha, OPraHu3M IIPOJIOJIKAET
CYLIECTBOBATb, €CIM BpE/HA - OH MOTU0AET, T.€. IPOKAPUOTHI HENPEPHIBHO NMPUCIIOCAOINBAIOTCS K
U3MEHEHHSM OKPY)KAIOIEH Ccpenbl, HO JIMIIEHBI BO3MOXXHOCTH (OPMHUPOBATH KpYIHBIE
CTPYKTYpHbIe U3MeHeHus. [losBiaeHne ABOMHOrO HabOpa reHOB Yy 3YKAapHUOT ClIeNaio BO3MOKHBIM
HAKOIUJICHHE HETPOSBISIOMMNXCS (DEHOTUITUYECKUX MYTalldil M, CIIeIOBATENbHO, (OPMHPOBAHUE
pe3epBa HacjaeICTBEHHON U3MEHYMBOCTH - OCHOBBI 3BOJIIOLIMOHHBIX IIPe0Opa30BaHUM.

B03MOKHOCTH OTHOKJIETOYHBIX B OCBOCHUH CpEJlbl OOMTAHUS OBLIIM OTPAHUYEHBI, TaK KaK
JBbIXaHUE U IUTaHWE MPOCTEHIINX OCYLIECTBIISIIOTCS 4epe3 MOBEPXHOCTh Tena. [Ipu yBennueHun
pa3sMepOB KIIETKH OJHOKJIETOYHOI'O OPraHM3Ma €ro INOBEPXHOCTb BO3pPACTaeT IO KBAaAPATHYHOMY
3aKOHY, @ 00beM - II0 KyOMUYecKoMy, [T03TOMY Onosiorniyeckas MeMOpaHa, OKpyskaroliasi KIeTKy, He
MorJia 00eCIeYnBaTh KHCIOPOAOM CIHUIIKOM OOJIBIION OpraHu3M. MHOW SBOJIOMUOHHBIA MYyTh
OCYILIECTBUJICS MTO3XKE, OKOJIO 2,6 MIPJ JIET Ha3aj, KOrAa MOSBUINCH MHOTOKJIETOYHBIE OPIraHU3MBI,
ABOJIFOLIMOHHBIE BO3MOKHOCTH KOTOPBIX 3HAYUTEIBHO HIUPE.

IlepBas rumore3a O NPOUCXOKIECHHMM MHOTOKJIETOYHBIX OPraHM3MOB IPUHAMIEKHUT .
I'exkemto (Bropast monoBuHa XIX B.). Ilpym ee mocTpoeHWHM OH MCXOAMJI U3 MCCIEIOBAHUN
SMOPHOHAILHOTO Pa3BUTHA JaHLETHUKA (PO >KUBOTHBIX Kiacca OecdepenHbIX), MPOBEACHHBIX
A.O. KoBaneBckuM U JApYyruMHU 300J0TaMu. ['ekkenb monaran, 4To HadajbHas CTaausl pa3BUTHUSA
3apojpllia (CTagusi 3UTOThI) COOTBETCTBYET OJHOKIJIETOYHBIM IpeAKaM, a CTaausl pPa3BUTHUSA
3apoJiblllla MHOTOKJIETOYHBIX JKMBOTHBIX B TIpolecce ONacTyasuuu (3aKIIOUUTENbHOU (asze
nepuojia IpobieHus siiflia) — mapooOpa3HON KOJOHUM XI'YTHKOBBIX. B manmpHeiimem, coriacHO
ATOM THIOTE3€, MPOU3O0ILIO BIIsIUMBaHNE (MHBAarMHALMSA) OJJHOM U3 CTOPOH I1apo0Opa3HOi KOJIOHUU
U 00pa3oBacs FMIMOTETUYECKUN IBYXCIOWHBIN OpraHu3M, Ha3BaHHbIN ['ekkenem ractpeeil. Teopus
['ekkenst cepirpaja BaXHYIO poJib B HCTOPUM  HAyKH, CIOCOOCTBYS  YTBEP)KICHHIO
MOHO(HIIETHYECKHUX (T.€. U3 OJTHOTO KOPHS) MPEJICTABICHUH O MPOUCX0XKICHUN MHOTOKJIETOUHBIX.

OCHOBY COBpPEMEHHBIX IPEACTABICHUI O BO3HUKHOBEHHM MHOI'OKJIETOYHBIX OPTaHU3MOB
cocrapiisieT runotesa ¢aromureisl M.M. Meunukosa. [lo ero nmpeactaBieHUsIM, MHOTOKJIETOUHBIE
MPOU30UUIN OT KOJIOHHAJIBHBIX MPOCTEHIINX - KT'YTUKOBBIX. [IpuMep Takoil opraHu3aluu - HbIHE
CYILIECTBYIOIINE KOJIOHUAIbHBIE KT'YTUKOBBIE THIA BOJBBOKC. Cpeny KIIETOK KOJIOHUH BBIJIEISIFOTCS
JIBUKYLIUECS, CHAOXKEHHbIE KI'yTHKaMH, (arouuTUPYIOIIHEe J00bIYy U YHOCAIIHWE €€ BHYTPb
KOJIOHMH, U TIOJIOBbIE, (YHKIUEH KOTOPBIX SABJISETCS pazMHOXKEHHE. Tak KOJOHMS MpPEeBpaTUiIach B
IIPUMUTUBHBINA, HO IEJIOCTHBI MHOTOKJIETOYHBIA opraHu3M. O CIpPaBeIIMBOCTH THIIOTE3BI
(aronuTensIbl TOBOPUT CTPOEHHE MPUMHUTHBHOTO MHOTOKJIETOYHOTO OpPraHM3Ma - TPUXOIUIAKCA,
KOTOPBI MO CTPOCHUIO COOTBETCTBYET TMIOTETUYECKOW (paronuresie U MOITOMY JOJKEH ObITh
BBIJICJIEH B OCOOBI THUN JXUBOTHBIX - (ParolUTEIUIONOJOOHBIX, 3AMOJHSIOMUX Opelb MEXAy
MHOTOKJIETOYHBIMU U OJJHOKJIETOYHBIMU OpraHu3mamu [ 18].

Takum oOpa3zoM, B Hacrosiee BpeMsi OOJBIIMHCTBO HCCIEAOBaTeNed B 00gacTu
€CTECTBO3HAHMSA IIPU3HACT, 4YTO BO3HMKHOBEHHE JKM3HM Ha 3€MJIe CBS3aHO C JJINTENIBbHBIM
IIPOLIECCOM XMMHUYECKOM 3BOIIOLUHA. POPMUPOBAHUE CTPYKTYPbI, OTTPAHUYUBAIOLIEN OPTaHU3M OT
OKPY’KaIOIIEeH Cpebl, — MEeMOpaHbl ¢ MPHUCYIIUMHA €l CBOMCTBAMHU CIIOCOOCTBOBAJIO TOSBICHHUIO
KUBBIX OPraHU3MOB U 03HAMEHOBAJIO Hayaslo OMoJoruueckoi ssomonnu. Kak mpocreiinme >KuBbie
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OpraHu3Mbl, BO3HHKIIHNE OKOJIO 3 MIIpJ JIET Ha3al, TaKk U YCTPOCHHBIE 0OJee CI0KHO B OCHOBE
CBOEH CTPYKTYPHON OpraHHU3allK UMEIOT KIIETKY.

Bonpoc 3. IBosoniuOHHOE yYeHHe B OM0JI0TUH

Pa3BuTHE 5BONIOIMOHHBIX U B OMOJIOTMH UMEET JOCTAaTOYHO JUIUTENbHYIO ucToputo U,
12, 19, 20, 26, 33, 38]. Tak, yxxe B antuuHocT AHakcuMeH (VI B. 10 H.3.) TOBOPUIT O BHE3AITHOM
IpeBpaleHUH BUI0B, a OMieAokI (V B. 0 H.3.) CYUTAJI, UTO CJIIOKHBIE OPraHU3Mbl 00pa3yIOTCS Ha
OCHOBE CIIy4alHOTO COYETaHUS OTACIbHBIX OPraHOB, MPHUYEM HEKHU3HECHOCOOHBIE COYETAHUS
BBIMHUPAIOT, a yJIadyHble COXpaHATcA. B cpeaHue Beka NPENCTaBICHHUS O KUBOM MpUpOJe
0a3MpOBATNCh HA TEOPUHU IOCTEIIEHHOTO PAa3BUTHUS >KUBBIX (OpM (OT MPOCTOTO K CIOXKHOMY),
co3nanHoit Apucroreinem (1V B. 1o H.3.).

Hauunas ¢ XIV B. uncno y4eHbIX, IPUHUMABLIIMX UAEH BOJIIOLIMHM OPraHUYECKOro MHpa,
noctosiHHo Bo3pactano. B XVIII B. pazButuio 3tux uzaeil cnocodbCcTBOBANIO CO3/IaHUE CUCTEMATHKU
PacTUTENBHOTO U >KUBOTHOrO Mupa K. Jlunneem (XOTs caM aBTOp TOW CUCTEMATHKHU BbICTyHall B
3alIUTy TOCTOSHCTBA BUIOB M KpealMOHM3Ma), BKJIIOUMBIIEM B HEE BCEX H3BECTHBIX TOIIA
JKUBOTHBIX M Bce€ W3BecTHbIE pacteHus. OH ommcan Oosiee 8000 BHIOB pacTeHUM, YCTaHOBHII
eAMHO00pa3HyI0 TEPMHUHOJIOTHIO U TIOPSAIOK OMKCaHus BUIOB. B 0cHOBY cBoell kilaccupukanuu oH
MIOJIO>KUJI IPUHIUI UEPAPXUYHOCTH, T.€. COITOAUYMHEHHOCTH, TAKCOHOB (CUCTEMATUUECKUX €IUHHLL).
B cucteme Jlunnes: caMbIM KPYITHBIM TaKCOHOM OB KJIACC, CAMBIM MEJIKUM - BUJIL.

B xoume XVIII - maugame XIX B. cramm ckIagbIBaThCd COOCTBEHHO DBOJIIOLMOHHEIE
KOHIEMNINK, XapaKTepU3YIONIHECs HCIOIb30BaHHEM HMCTOPUUYECKOTO MOoaXoAa K OOBSCHEHHUIO
11EJIeCO00Pa3HOCTH KUBOT0. CYHUTAETCS, YTO TEPBOM IIEJIOCTHOM HSBOJIIOIMOHHON KOHIIETIIIHEH
SBIISIETCS TaMapKHU3M, TECHO CBSI3aHHBIN C pa3BUTHEM TpaHCHOPMHU3MA B UCTOPUU SBOIIOIHOHHOTO
yuenus. JK.b. Jlamapx BbICKa3al M0 O TOM, YTO OpPraHU3Mbl M3MEHUUBBI, a BUJbI (U Apyrue
TaKCOHOMMYECKHE KaTerOpHM) YCJIOBHBI M IMOCTENEHHO MpeoOpa3yroTcss B HOBble BUabL. OOImeit
TEHJCHIIMENW UCTOPUYECKUX W3MEHEHUI OPraHW3MOB OH CUMTAJ OCTETIEHHOE COBEPILIEHCTBOBAHUE
UX OpraHu3alMy, JBUXKYIIEH CHIION KOTOpOHM sBISETCS H3HAYalbHOE (3all0’keHHOe TBOpIIOM)
CTpeMJIEHHE TPUPOJIbI K Iporpeccy. bonee Toro, opranu3smMam npucylilla U3HadajabHas CIOCOOHOCTh
nenecooOpa3Ho pearupoBaTh Ha HM3MEHEHHs BHEIIHMX YCJIOBUHM, a HM3MEHEHHsS OpraHU3MOB,
pUOOpETEHHBIE B TEUEHHE KU3HU B OTBET HA U3MEHEHUS yCIOBHM, HacienytoTcs. Takum o6pazom,
B cBoei Teopun Jlamapk BrepBble 0OBEAMHII HJICH0 U3MEHSEMOCTH BUIOB U UJIE0 MPOTPECCUBHOMN
HBOJIIOLINH.

K. Kroeve pa3paboTan TeOpHI0 KaTacTpod, UCHOJb3Ys MAJTEOHTOJIOIMUYECKYIO JIETOMHCH
3emau. OH HCTOJNKOBBIBAJ HCKOIIAEMbIE OCTAHKM KaK pe3yJbTaTbl «KaTacTpo(d» B €€ HCTOpHH,
MOPOXKJAIONINX HOBBIE BHIBL. BaXXHO OTMETUTH, 4YTO B TEOJIOTMYECKOM IPOLLIOM 3EeMJIU
JEHCTBUTENBHO OBUIM OIpEAETCHHbIE OTPE3KHM BPEMEHH, KOTJa CPaBHUTENBHO ObICTpO (1O
IEOJOTUYECKMM MEpKaM) HCYE3IM OAHM BHABl M BO3HUKAIM Jpyrue. OTO 3acTaBisET
NepUOANYECKH BO3BpallaThecs K uaesM KioBbe Ha APYyromM ypoBHE MO3HAHHUS B paMKax TEOpUHU
HeokaracTpodusma.

Benuuaiimmm coObiTHeM B M3ydeHUU (EHOMEHA KU3HU U €€ SBOJIIOIMM cTana Teopus Y.
Hapeuna. B cBoeit pabote «lIpoucxoxaeHue BUIOB IMyTEM ecTeCTBEHHOro otdoopa» (1859) ow,
00001IMB OT/ENIbHbIE HBOJIIOLIMOHHBIE HJIEU, CO3Aall CTPOWHYIO TEOPUIO ABOJIIOLMHU. JBHKYITUMU
CHJIaMH DBOJIIOLIMM OH CYMTAJ HACJEACTBEHHYIO H3MEHYMBOCTb W €CTECTBEHHBIH OTOOp, a
AIIEMEHTApHOMN eIMHHIIeH 3BOIIONUY - BUM. JlapBuH chopmynupoBai cieayronme noaoxenus. Bo-
NEepPBbIX, W3MEHYMBOCTb CBONCTBEHHA JIO00I TIpymme XHUBOTHBIX M PACTEHUH MU OPraHU3MbI
pa3ianyaloTCs BO MHOTUX OTHOIIEHUSX. BoO-BTOpBIX, YHCIO OpPraHU3MOB KaXJI0Tro BHUJA,
POXJIAIOIIMXCS HA CBET, OOJIbIIE TOTO MX YMCIIA, KOTOPOE MOXKET HAWTH MPONUTAHUE U BBDKUTH,
OJIHAKO YHCJICHHOCTh KaKJI0TO BHJIa B €CTECTBEHHBIX YCIOBHSX JOBOJBHO MOCTOSIHHA. B-TpeThux,
MOCKOJIBKY ~poXaaeTcs Oousblie oco0eil, ueM MOXeT BBDKHTb, MPOUCXOIUT Oopbba 3a
CYIIECTBOBaHME, KOHKYPEHIIUS 3a MUYy U MecTooOuTaHue. B-4eTBepThiX, U3MEHEHHs] OpraHu3Ma,
o0Jieryaronye ero BBDKMBaHUE B ONIPENIEICHHON cpelie, Jal0T CBOEMY O0JIafaTeNio MPEeuMyIIeCTBO
nepes IpYrMMH OpraHM3MaMH, MEHee IPUCIIOCOOJICHHBIMH K BHEIIHUM YCJIOBHSM; UAEs
BBDKMBAEMOCTH HanboJjiee MPUCIIOCOOIEHHBIX OPTaHU3MOB SIBISETCS APOM TEOPUU €CTECTBEHHOT'O
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orbopa. B-IAThIX, BBDKHMBAIOIIME 0COOM JAI0T HAYaNO CIEAYIOUIEMY MOKOJCHHIO, OJlaroaaps yemy
«yAa4HbIe» MOJOKUTEIbHbIE U3MEHEHUS MePEAAOTCS MOCIEYIOIIUM TOKOJICHUSIM.

[TapamnensHo ¢ Teopuel JlapBuHA pa3BUBAIKMCH KOHLEIMIMHU, KOTOPHIE YACTUYHO WIIU
MOJTHOCTBIO CTPOWIIMCH Ha Apyrux uaesx. Tak, B koHme XIX — Hauvane XX B. CIOXHIIACh TEOPHS
HeolamapKusma,  TPEACTaBIEHHAs  TPEMS  OCHOBHBIMH  TCUCHHSIMH:  OpPTOJIAMAPKHU3M,
MeXaHOJIaMapKu3M M TcuxonaMmapkusMm. I[IpencraButenu opTojlamapku3Ma Mojaraid, 4YTO
HAIPABICHHOCTH IBOJIOIUU 00YCIOBIIEHA BHYTPCHHUMH M3HAYAJIbHBIMA CBOMCTBAMU OPTaHU3MOB.
OTH B3IJIAIBI POJCTBEHHBI HIESIM aBTOTE€HE3MCa, KOTOPBI paccMaTpUBAET SBOIOIUIO KaK MPOLecCe
pa3BepThIBaHUS MPEICYIMISCTBYIOMNUX 3aJaTKOB, HOCSIIUN IIeJICHANPABICHHBIA XapakTep U
MPOUCXOSAIINNA HA OCHOBE M3HAYAJIbHBIX BHYTPEHHUX MOTEHIUATBHBIX BO3MOXKHOCTEH.

MexaHonamMapku3M  OOBSCHSET DBOJIONHUOHHBIE TPeoOpa3OBaHUS OPraHU3MOB UX
M3HAYAJIbHON CIIOCOOHOCTBIO 1I€JIECO00pa3HO pearpoBaTh HAa HW3MEHEHHS BHEUIHEH cpebl
(9KTOTeHE3), M3MEHSSA CTPYKTYpPhl W (YHKIUU. DTa KOHIICMIMS OCHOBaHA HA TPHU3HAHWH TaK
HA3bIBAEMOW aJ€KBAaTHOM COMATHYECKON HWHIYKIUHU, T.C. aJalTUBHbIE MOAM(PHUKAIUU SIBISIFOTCS
IBOJIIOIIMOHHBIMA HOBOOOPA30BaHWSMH W HacienyroTcs. ClemyeT 3aMeTuTh, 4YTO DJKTOTCHE3
MIPOTUBOMOCTABJISIICS aBTOTEHE3Y.

[Ncuxonamapku3m paccMaTpUBaeT B KA4€CTBE MPUYMH IBOJIIOIMHA CO3HATEIHLHBIC BOJICBBIC
aKThl OPraHU3MOB, KOTOPBIEC MPUCYIIU HE TOJBKO YKMBOTHBIM, HO M COCTaBISIOLIUM HX KIIETKaM.
[ToaToMy 3BOJIONHUS TPAKTyeTCS KaK IOCTCIICHHOE YCHJICHUE POJU CO3HAHUS B PA3BUTUU OT
NPUMHUTUBHBIX CYIIECTB 10 pasyMHBIX (opMm xku3HU. [laHHas KOHIENIMs CHOoCOOCTBOBAala
Pa3BUTHIO YYCHUS O TTAHIICUXHU3ME (BCEOOIIeH OTyIIEBICHHOCTH).

W3 ppyrux xonuenuuii koHna XIX - nHagana XX B., KOTOpble HE OMHPATUCH HA TEOPHIO
JlapBuHa, cleayeT YIOMSHYTh TEJIEOTeHE3, CallbTAallMOHW3M, TECHETHYCCKH aHTHIAPBUHU3M.
Teneocenes (Teneonornyeckasi KOHIEHIUS IBOJIOLNN) B CYITHOCTH OJM30K OpPTOJIaMapKHU3My, Tak
KaK UCXOIUT W3 ujaew JlaMapka o BHYTPEHHEM CTPEMJICHHH XHBBIX OPTaHU3MOB K MPOTpeccy; K
npencTaBuTeNsIM 3Toil Teopun otHocutcs K. Bap - ocHoBarens amOpuonoruu. CanvmayuoHusm
SBIIsIeTCS Moau(HUKAIel TeneoreHe3a U OJM30K K Teopuu katactpodusma. CyTh ero CBOJUTCS K
TOMY, YTO HA HAYaJbHOM JTalle 3apOKIEHUS KU3HU BO3HUK BECh IUIaH OyIyIlIero pa3BuUTHS, a
BJIMSTHUE BHEIIHWX YCIOBUH OMPENEIISIIO JIUIIh YaCTHBIE MOMEHTHI 3BOJIONHU. DBOJIOINHUOHHBIE
COOBITHSI TIPOUCXOMAST B pE3yNbTaTe CKAaYKOOOPa3HBIX W3MEHEHHUU (CanbTalluii), TPEXIEe BCETro
npeoOpazoBaHuil IMOpHOreHe3a. [ enemuyeckuil AHMUOAPBUHUZM TAKKE HMEET HECKOJIbKO
TEYCHMI: MYTAllMOHM3M, MpeNaJanTaldoHu3M, THOpHaoreHes u ap. B Teopum MyranmoHuzMa
MyTallMOHHAs] W3MEHYHMBOCTH OTOXKJIECTBISUIACH C DBOJIOIHOHHBIMUA IPEOOPAa3OBAHUSIMH, YTO
UCKJTIOYAll0 HEOOXOJMMOCTh Ipoliecca OoTOOpa Kak TJIaBHOM NpUUYMHBI SBOMIOIMH. CorjacHo
TEOPHUH MPeAaTaNTAIIMOHU3Ma, TPUCTIOCOOICHIE BO3HUKAST B PE3yJIbTaTe HE 0TOOPA, a CIMHUIHON
MyTallid, CIy4alHO OKa3aBIlelcs moyie3HOH. [mOpugoreHe3 OCHOBaH Ha MPEACTABICHUU O
MOCTOSTHCTBE TCHOB M YTBEP)KJICHUH, YTO KOMOMHATHBHASI N3MEHYMBOCTD - ¢JIMHCTBEHHAS PUYHHA
HBOITIOIIHH.

Cunmemuueckass meopusi 9eomoyuu — JalibHEHIIee pa3BuTHE jJdapBuHU3Ma. OHa
MOJIJIEP>KUBAETCs OONBIIMHCTBOM COBPEMEHHBIX Ouonoros [1, 3, 12, 14, 20, 26, 30, 33, 34, 38]. Drta
TEOpUs BKIOYACT aHAU3 MHUKPO- W MaKpOIBOIIONUHU. [loJ MHKPOIBOJONHMEH TOHHUMAOT
COBOKYITHOCTbH BOJIFOIIMOHHBIX MPOIECCOB, MPOTEKAIONIUX B MOMYJISAIUAX U BUJAX U MPUBOISIINX K
U3MCHEHUSM TeHO(DOHIOB 3THX TOMYJSAIHA W OOpPa30BaHHWIO HOBBIX BHJIOB. CUWTaeTcs, YTO
MUKPOIBOJIONUS MPOXOJUT HA OCHOBE MYTAIlMOHHOM W3MEHYMBOCTH IOJ KOHTPOJEM
€CTECTBEHHOTO 0TOOpa. MyTaluu CIIy)KaT eAMHCTBEHHBIM HUCTOYHHKOM ITOSBIICHUS KaYeCTBCHHO
HOBBIX TIPU3HAKOB, a OTOOp - EIWHCTBEHHBIM TBOPYECKHM (PAKTOPOM MHKPOIBOIIOIHH,
HAIPAaBISIONUM 3JIEMEHTapHbIE HBOJIIOIIMOHHBIE U3MEHEHUS MO MyTH (OPMUPOBAHUS aJarTalluu
OpraHW3MOB K UW3MCHSIOIIMMCS YCJIOBHSM BHEIIHEW cpensl. Ha xapaktep mpoiieccoB
MUKPO3BOJIIOIUN OKa3bIBAIOT BJIMSAHHUE KOJIEOAHHS YMCIEHHOCTU MOMYJAUUN («BOJHBI KU3HUY),
00MeH reHeTHYecKor nHpopMaled Mex 1y HUMHU, UX U30JSIIUs U apeii¢ reHoB. MUKpPO3BOITIONUS
BEJIET MO0 K M3MEHEHHWIO BCEro TeHO(OHIa OMOJIOTMYECKOTO BHJIa Kak Iesoro (duiernyeckas
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IBOJIOIMS), JIMOO — TPH H3OJALMM KAKUX-THOO NOMyMsAnui - K HX 00O0COOJEHHIO OT
POIUTENLCKOTO BUA B KAYECTBE HOBBIX (popM (BHI000pa3oBaHue).

[Ton Makpod’BOMIONMEH TOHUMAIOT 3BOJIONMOHHBIE TPEOOpPa3OBaHMs, BEIyIIHE K
(bOopMHUPOBAHUIO TAKCOHOB 00JIE€ BHICOKOIO paHra, 4em BuJ (POJIOB, CEMEICTB, OTPSIIOB, KJIACCOB U
T.1.). CUATAIOT, YTO MAKpPOIBOJIIOLUS HE UMEET CIEeHU(PUUIECKUX MEXAaHU3MOB U OCYIIECTBIISACTCS
TOJIBKO TIOCPEICTBOM IMPOIECCOB MUKPOIBONIOINH, OYAy4d MX HMHTETPUPOBAHHBIM BBIPAKEHUEM.
HaxkarmmBasich, MUKPO3BOIIOIIMOHHBIE MPOLECCHl BBIPAXKAIOTCS BHEIIHE B MaKpPOIBOJIIOLMOHHBIX
ABJICHUSX, T.€. MAaKpOABOJIOLHUSA MPEACTaBIseT cOoO0N O00OOIIEHHYI0 KapTHUHY SBOJIOIMOHHBIX
u3MeHeHnid. [losToMy Ha ypoBHE MAaKpOIBOJIOUMH OOHAPYKMBAIOTCS OOLIME TEHICHIINH,
HAIpaBJICHUSI W 3aKOHOMEPHOCTH 5BOJIOLUUU KUBOW MNPHUPOABI, KOTOpPbIE HE MOAJAIOTCS
HaOJII0ICHUIO Ha YPOBHE MUKPOABOIIOIHH.

OcHOBHbIE MOJOKEHUS CHHTETUYECKOM TEOPUH IBOJIOLUU OOBIYHO CBOASTCS K YETHIPEM:

¢ r7aBHBIM (PAKTOPOM SBOJIIOLUU CUYUTACTCS €CTECTBEHHBIH OTOOp, MHTETPUPYIOMIUN U
pPErylupyomui  AeCTBUE BCEX OCTAIbHBIX (DaKTOPOB (OHTOT€HETUYECKOW W3MEHUYHBOCTH,
MyTareHes3a, rTHOpUAn3alui, MUT PN, H30JISIHH, ITYJIbCAIIMH YHUCICHHOCTH U JIp.);

¢ »BoOMOLMS TPOTEKAET IUBEPreHTHO, MOCTENEHHO, MOCPEICTBOM OTOOpa CIy4YailHBIX
MyTanuid, a HoBble (OpMBI 00pa3yroTCs Yepe3 HACICACTBEHHBIC W3MEHEHUs (CalbTallHH,
YKU3HEHHOCTh KOTOPBIX OIMPEAETSETCS OTOOPOM);

¢ HBOJIOIMOHHBIE M3MEHEHUS CIy4YallHbl W HEHAIPABJICHHBI, MCXOIHBIM MaTEpPHAIOM
SBOJIIOIMM  SIBIISIOTCS MyTallMd; MCXOJHAs OpraHu3anus MONyISIUUd U H3MEHEHHUS BHEUTHUX
YCIOBHI OTPAaHMYMBAIOT W KAHAJM3UPYIOT HACIEACTBEHHBIE W3MEHEHHS B HaIlPaBICHUU
HEOTPaHMYEHHOTO MPOorpecca;

¢ MaxKpolBOJIONMS, BeAymas K 0Opa30oBaHWIO HAIBUAOBBIX TPYIII, OCYHIECTBISETCS
TOJIbKO TOCPEJCTBOM IPOLIECCOB MHMKPO3BOJIOIMHU, U KAaKUX-THOO CHenu(pUuYecKux MeXaHH3MOB
BO3HMKHOBEHUS HOBBIX (DOPM KM3HH HE CYIIECTBYET.

B cunTeTHyeckoi TeOpUM SBOJIOLUM BBIACHSIOT TakUe 3JEMEHTapHble SBICHUS U
dakTOppl, KaKk TOMYyJSAIHMs - DIIEMEHTapHas  OBOJIOIMOHHAS  CTPYKTypa; H3MEHEHHE
TFEeHOTUIIMYECKOTO COCTaBa MOMYJSALUM — 3JIEMEHTApHOE 3BOJIIOLMOHHOE SIBJICHUE; TeHO(OH.
TIOITYJISIITUH - SJIEMEHTAPHBIN IBOJIOIMOHHBIN MaTepHai, MyTallMOHHBIIN MPOIIECC, «BOIHBI KHU3IHI,
U30JISAUS, €CTECTBEHHBIN OTOOp - 3J€MEHTapHbIE 3BOJIIOLMOHHBIE (AKTOPbI, U paccMaTpUBAIOT
JBUKYUIUHI, TU3PYNTUBHBIN U CTa0MIN3UPYIOMINNA 0TOOP.

JBIKyIMit 0TOOp OJIarONpUATCTBYET JIMIIL OJHOMY HAINpaBICHUIO U3MEHYUBOCTH U HE
OJarompusATCTBYET OCTaJbHBIM €€ BapuaHTaMm. [lo1 KOHTpoJeM IBMKYIIEro oTOopa TeHO(pOHT
HOMYJSAUN U3MEHSeTCS KaK 11eJ0€ U He MPOUCXOAMUT AMBEPreHIun nouepHux ¢opm. IIpu stom B
reHo(OHJIe HAKAIUTMBAIOTCSI M PACHPOCTPAHSIOTCS MYTallMH, OOECIICYMBAIOIINE HW3MEHEHHE
¢eHoTHIa B JaHHOM HaNpaBiIeHUHU. B MONysisiiMM OT MOKOJEHUS K IOKOJIEHHIO MPOHCXOIUT
M3MEHEeHHE TIPU3HAKa B ONPEIeICHHOM HaIllpPaBIICHHUH.

Hanpumep, y HEKOTOPBIX BHJIOB XMBOTHBIX BO3HHKAET YCTOWYMBOCTh K SAOXMMHUKATaM.
[IIupoko W3BECTHBI CilydaW, KOTJa Y CEPBIX KpPhIC M «BPETHBIX» HACEKOMBIX BBIPa0ATHIBAJIACH
YCTOMYUBOCTh K HEKOTOPBIM sfJ1aM. ITO OOBSICHAETCS TE€M, YTO MPH BO3JCHCTBUU SII0B BHDKHUBAIOT
0co0u, CITy4JaifHO OKa3aBIIHeCsS HEBOCITPUUMYHUBBIME K STUM SIJIaM.

JM3pynTUBHBIA OTOOp OJarompusATCTBYeT JBYM WM HECKOJBKMM HalpaBICHUAM
W3MEHYMBOCTH, HO HE OJAronpusTCTBYET CpelHeMy (MPOMEXYTOYHOMY) COCTOSHHMIO IPH3HAKA.
[Ipu neiictBum Takoro otOopa OOBIYHO BO3HHMKAET HECKOJIBKO OTYETIMBO PA3JIMYAIOLINXCS
denotunnyeckux Gopm (nomumopdusm). Ecnu pasHble HampaBieHHs IU3PYNTUBHOTO oTOOpa
00yCJIOBJIEHBI Pa3IHUMsAMHU YCIOBUI BHEIIHEH cpesbl B pa3HbIX YacTsAX apeajia JaHHOTO BHJIA, TO
HaCeNIAIOIIME MX MOMyNSlHMH MPUOOpPETaloT YCTOWYUBbIE (DEHOTHNHYECKHE U TE€HOTUIINYECKHE
pa3nuyMsi, UMEIOIIUE BaXXHOE IPHCIIOCOOMTENbHOE 3HaueHHe. [IpM OTCYTCTBUM BO3MOXKHOCTHU
CKpEIIMBAHUS MEXJY TaKUMH HOMYJIALUIMU B pe3ybTaTe M30JSALUU APYr OT Apyra MpOUCXOIUT
UX JajbHeHInass TUBEPreHIns BIUIOTh 10 000CO0JICHUs B KAUeCTBE HOBBIX BHJIOB.

Hanpumep, Ha OKeaHWYECKHMX OCTPOBaxX, TIJl€ YacThl CUJIbHBIE BETPbI, HACEKOMBIE C
HOPMaJIbHBIMU KPBUIBSIMH CIyBAalOTCS B OKEeaH M TMOTrubaroT, a O0cOoO0M C MOBBIIICHHBIMU
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a9POJIMHAMUYECKUMH CBOMCTBAMHU M C PYAMMEHTapHBIMU (OCTATOYHBIMH, YTPaTUBLIMMHU CBOE
OCHOBHO€ 3HaUY€HHE) KPbUIbSIMH COXPAHSIOTCS.

Crabmmsupyromuii 0T60p 071aronpusTCTBYET COXPAaHEHUIO B MOMYJSAIUN ONTHMAIBLHOTO
B JAHHBIX YCJIOBUSX (PEHOTHUIIA, KOTOPBIN CTaHOBUTCS MpeoliafaroimuM. ITOT oTOOp ACHCTBYET
NPOTUB TPOSIBICHUS (EHOTUIIMYCCKOM WM3MEHYMBOCTA M HAONIOJAeTCs TpH JIUTEIBHOM
COXpPaHEHMU TMIOCTOSHHBIX  YCJIOBUW  BHemHed cpenpl. [lpm  nnouTensHOM — JIeHCTBUU
cTabmm3upyronero ordopa (EHOTHNBI HEKOTOPBIX BHJIOB OPraHM3MOB MOTYT OCTaBaThCS
MPAKTUYECKH HEM3MEHHBIMH B T€YEHHE MUJUTMOHOB JIET.

Nmenno Onaronmaps craOuim3upyomeMy oOTOOpY COXPaHWINCh TaKHE (OKUBBIC
HCKONIaeMbIe», KaK PEIMKTOBBIN TapakaH, Majgo U3MeHMBIIMCS 3a nociennue 300-350 muH Jer;
KHCTerepast pblda JIaTUMEpHs, POACTBEHHHKH KOTOPOM OBLIM pacHpOCTpaHEHbI B Talie030€;
rOJIOCEMEHHOE pPACTEHUE TUHKIO, IMOSBUBIIEECS B IOPCKUM mepuoi, u T.A. [pyroit mpumep -
BBICOKAsI YCTOMUYMBOCTb Pa3MepoB U (POPMBI paCTEHUM, OMBUIAIEMBIX HACEKOMBIMHU: HEOOXOIMMO,
4YTOOBl I[BETKM COOTBETCTBOBAJIM CTPOCHHMIO M pa3MepaM Tejla HACEKOMBIX-OMbUIMTEICH, B
IPOTHBHOM CJIy4ae IIBETKH HE Oy1yT 00pa30BbIBATh CEMSIH.

B KkoHeyHOM cueTe HBOJIOLMIO MOXHO MPEICTaBUTh KaK HEMPEepBIBHBINA MpoIlece
BO3HUKHOBEHUS M Ppa3BUTHS HOBBIX ajantauuu (IpUCIOCOOJEHHM) — COBOKYIHOCTHU
(bU3HONIOrMYECKUX, MOBEICHYECKUX, MOMYISIUOHHBIX U IPYTHMX OCOOEHHOCTEH OMOJIOrMYecKOro
BU/A, 00ECIIEUNBAIOMINX BO3MOXHOCTh CIIEHM(UIECKOT0 00pasa »KU3HU 0co0eiH B ONMpeIeIeHHBIX
yCIIOBUSIX BHEIIHEW cpenpl. HekoTopele mnpucnocobieHuss UMEIOT YacTHOE 3HAdeHHe, T.e.
JIEUCTBYIOT B KOHKPETHBIX YCIOBUSX CPEJbl; IPYTUe Jal0T BO3MOKHOCTh BBIUTH HEKOTOPOU TpyIIIe
ocoOeil B HOBYIO aJaNTHBHYIO 30HY (THUII MECTOOOMTAHHUN C OINPEAETICHHOW COBOKYITHOCTHIO
HKOJIOTMYECKUX YCIOBUI) U BEAYT K ObICTPOMY 3BOJIIOLIMOHHOMY Pa3BUTHIO Ipymi ocolel, k Oonee
BBICOKOMY YPOBHIO OpraHU3aIl1H.

Bonpoc 4. Pazputne xu3nu Ha 3emiie

OcTaHoBMMCS Ha BOIPOCE O TOM, KaKk MMEHHO, [0 COBPEMEHHBIM IPEIACTaBICHUSIM,
pa3BuBaJiach KU3Hb Ha HameH rianere [8, 14, 20, 25, 27].

B apxeiickoii spe BO3HUKIN TepBble KHBbIE OpraHu3Mbl. OHM B KayecTBE MHINU
MCIIOJIb30BAIM OPTaHUYECKUE COEIUHEHMSI «II€PBUYHOTO OynboHa» (cM. § 9.2). Baxuneiimumii stan
HBONIIOIIMM JKW3HM Ha 3eMje CBs3aH C BO3HUKHOBEHHEM (DOTOCHMHTE3a, BIIOCIEICTBUU
00YCJIOBHBIIIETO pa3/ieJIeHHe OPraHUYeCcKOro MHUpa Ha PACTHTENbHBIA U KUBOTHHINA. [luanen -
nepBble  (POTOCHHTE3UPYIOIINE OPTaHU3Mbl, MPOKAPHOTUYECKUE CHHE3EJCHBIE «BOAOPOCIH» U
MOSIBUBLIMECS 3aTEM 3YKapUOTHUYECKHE 3€JIEHblE BOJOPOCIHN BBLIEISUIM B aTMoc(epy M3 OKeaHa
CBOOOAHBIN KHUCIOPOJ, YTO CHOCOOCTBOBAIO BO3HMKHOBEHHUIO OaKTepuil, CIOCOOHBIX XUTh B
a’pobHoil cpene. [lo-BuauMomy, Ha TrpaHUIle apXEHWCKOW U MPOTEPO3OUCKOM AP MPOU3OILIU €IS
JIBa KPYITHBIX IBOJIOIMOHHBIX COOBITHUS: MOSBUIIMCH IMTOJIOBOM MPOIECC U MHOTOKJIETOYHOCTH. [1yTn
JTATBHEHIITNX HBOJIIOIMOHHBIX TMPE0Opa30BaHUI TEPBBIX MHOTOKJIETOYHBIX Pa3OIUIACh: OJHH
MEePeluI K HEMOJBWKHOMY 00pa3y >KM3HU U TPEBpPATHIUCh B OPTaHU3MBI TUMA TYOOK; Jpyrue
CTaJli MepeMenIaThcsl Mo CyOCTpaTy ¢ MOMOIIbI0 PECHUYEK ~ OT HUX MPOU3O0ILIN INIOCKUE YEPBH;
TPETHhH COXPAHWIIN TUIABAIOIINN 00pa3 )KU3HU, IPUOOPETH POT, JAJIA HAYAIO KUIIIEYHOMOIOCTHBIM.

B npomepo3soiickoti 9pe B MOpsAX OOWUTaIO0 MHOTO Pa3HOOOPa3HBIX BOJOPOCIEH, B TOM
qucie IPUKpEIUIeHHbIX KO qHY Gopm. Cyma emie 6buta 6€3:KM3HEHHON, HO MO0 Oeperam BOJ0EMOB
HAYaJUCh I0YBOOOpA30BaTENbHBIE TMPOLIECCHI B  pe3yibTaTe JEsITeNIbHOCTH OakTepuil U
MHUKpPOCKOIIUYECKUX  BoAopocieid. B mpoTepo30MCKUX  OTJIOXKEHUSX  HaXOJAT  OCTaTKH
MpPEICTaBUTENEH BIOJHE C(HOPMUPOBABIINXCS THIIOB )KUBOTHBIX.

B nauane naneo30ickoil 3pbl pacmenusi HACEISIOT B OCHOBHOM MOPSI; B OpAOBUKE-CHIType
MOSIBJISIFOTCSL TIEpBble Ha3eMHbIE PACTEHHS, 3aHUMAIOIIME MPOMEXKYTOUHOE TIOJIOKEHHE MEXKIY
BOJIOPOCISIMM W HAa3eMHBIMH COCYJUCTBIMU pacTeHUsSIMU. Tak, MCHUIOPHUTHI yKe HMEIn
MIPOBOJIAIIYIO (COCYIUCTYIO) CUCTEMY, cllaboauddhepeHIIMpOBaHHbBIC TKAHU, MOTIN YKPEIUISTHCS B
MOYBe, HO Y HHUX OTCYTCTBOBAIM HACTOAIIME KOpHH (Kak W Hacrosimme moOeru). [lanpHelimas
SBOJIIOIMS PACTEHUI Ha CyIIe 1Ia B HAIPaBJIE€HUN PacUJICHEHUs Tejla Ha BEreTaTUBHBIE OPTaHbl U
TKaHU, COBEPILICHCTBOBAHHME COCYAUCTON CHUCTeMbI (oOecmeumBaroield ObICTpOe MepeiBUKEHUE
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BOJIbI Ha OOJIBIIYIO BBICOTY). B 3acynuinBoM J€BOHE MIMPOKO PacIpOCTPAHSIIOTCS XBOLIH, MJIayHBI,
nanopoTHukooOpasHble. Eme Oousbliero pasBUTHS JOCTUIAaeT Ha3eMHas pacTUTENIBHOCTb B
KaMEHHOYTOJIbHOM Tepuojie (KapOOoHE),XapaKTepU3YIOIEMCs BIQKHBIM M TEIUIBIM KIMMAaTOM Ha
HOPOTSDKEHUM Bcero roza. [1osiBIIsAIOTCS TOJOCEMEHHBIE PACTEHMsI, MPOU3OIIEAIINE OT CEMEHHBIX
HaropOTHUKOB.

Ilepexoq K CEMEHHOMY pa3MHOXKEHMIO Jajl PpAcTEHUSM MHOIO IPEUMYILECTB,
CHOCOOCTBOBAaBUIMX MX IIUPOKOMY PpACCEICHHIO: 3apoJblll B CEMEHax ObLI 3alluIIeH OT
HEeOJaronpusATHBIX YCIOBUH 000JI04KaMu U 00OecCreyeH MUIIEH, y Hero crano AUIIOUIAHOE YHCIIO
XpOMOCOM, T.€. JIBa CXOJIHBIX UX Habopa. Y 4acTH IOJOCEMEHHBIX (XBOMHBIX) MPOLECC MOJOBOTO
pPasMHOXKEHHUs YK€ He ObLI CBA3aH C BOJIOM: ONbUICHHE OCYILECTBISIOCH BETPOM, & CEMEHA UMENU
npUCHocoOIeHUs UIsl PACIPOCTPAHEHUs JKUBOTHBIMU. KpyIiHBIE CIIOpOBBIE pacTEHUs! BHIMEPIIH B
HEPMCKOM IIE€PUOJIE B CBSI3U CO 3HAUUTEIbHBIM HCCYLICHUEM U IT0XO0JIOJaHHEM KIIMMATa.

JKusommuwiti mup pasBUBAJICA UYpE3BBIYAHO OypHO W OBUI TpEACTaBICH OOJBIIMM
KOJINYECTBOM pazHo00Opa3HbIX (¢opM. IIbIIHOrO pacuBera JOCTHUIIIA )KU3Hb B KEMOPUHCKUX MOPSIX:
FY6KI/I, MHOXECTBO YIICHUCTOHOTI'UX, KOpaJlJioB, HUTJIOKOXKHUCEC, MOJIJIFOCKH, T'poOMaJHbIC
YJICHUCTOHOTHE (XUILHBIE PAKOCKOPIIHOHBI).

B reojormyeckux OTIIOKCHUSIX OpaAOBHKaA O6Hap}/)KeHI)I OCTaTKH KHUBOTHBIX, MMCBIIHNX
BHYTPEHHUH OCEBOW CKEJET, - OECUENIOCTHBIX [T03BOHOYHBIX, OT/AJIEHHBIMU OTOMKAMU KOTOPBIX
ABJIIAIOTCA COBPEMCHHBIC MHUHOIM HW  MHUKCHHBI. becuentocTHple THTAINUCH opraHu3Mamu,
OOUTABIIMMH B MJIMCTOM JHE PEK M 03€p, 3acachiBas MUILY PTOM. Y 3TUX OpraHu3moB (puc. 9.2)
POT IPEACTaBIIs COOOM MPOCTO OTBEPCTHE, BEyILEE B MUIECBAPUTEILHBINA TPAKT; MEPEIHUNA OTIEI
ero ObUI NMPOHU3aH KAOCPHBIMU LIENSAMH, MEXAY KOTOPBIMHM PAacCIoiarajuch ONOPHBIE XPAIIEBbIE
xabepHbie ayru. B pe3ynbprare 0TOOpa COBEpPIICHCTBOBAJICS amIlapar JJIs 3aXBaTa KHBOH JOOBIYH,
ropaszzio 0ojiee MUTATENbHOM MO CPAaBHEHMIO C MIIMCTBIM JETPUTOM: TPEThS Mapa KaOepHBIX YT
MpeBpaTwiiach B YEJIOCTH, YCaXXEHHbIE 3y0amu; >xa0epHash MYyCKyjaTypa MpeoOpa3oBajiach B
YEJIOCTHYIO U MOABA3bIUHYI0. Tak Ha OCHOBE CYIIECTBOBABIINX CTPYKTYP - CKEJIETHBIX *aOepHbIX
JyT, CIY’)KMBLIMX ONOPOM OPraHOB JbIXaHWs, BO3HHK POTOBOM ammapaTr XBaTaTeIbHOTO THIIA.
HoBooOpa3oBaBiiyecss 4YeIIOCTH OKa3ajdlCh OY€Hb CTOHKMM OpPraHoM U COXPaHWINCh B
MOCJEAYIOIIEN SBOJIIOIUU MO3BOHOYHBIX.

HepaHas

= Xopna
TpyOKa

\ /

T O T e ey,

mz‘ TTTTTIIYITITY AT
\ YD LN i x
Vs S~

Potosoe
OTBEPCTHE ﬂumenapn'ren bHast

XKabepurie TpybKa
LLENTH

Cepaue AHanbHOE

OTBEPCTHE

Puc. 9.2. TInad cTpoeHHsA XOPHAOBEIX KHBOTHBIX [20]

B CHJ'IyprICKOM nepuoac Ha Cylnry BMECTE C HCI/IJ'IO(I)I/ITaMI/I BBIIIUIA TICPBLIC AbIIITANINC
BO3IYyXOM XHUBOTHBIC - YJICHUCTOHOI'HUC. B BOAOEMAX IMPOOOIKATIOCH 6ypHO€ Pa3BUTHUEC HU3MIUX
IIO3BOHOYHBIX. HpennonaraeTc;I, YTO MO3BOHOYHBIC BO3HUKIIN B MCJIKHUX NPCCHOBOJHBIX BOJOCMAX
H JIMIOb 3aTEM MEPECCIUINCH B MOPA.

B ACBOHC TIO3BOHOYHBLIC TIPCACTABJIICHBI TpEMA TI'pyHIlaMu: JABOAKOJbIIIAIITUMU,
Jy4yenepbIMH U KHUCTenepbiMU pblOaMu. B KoHIlE eBOHA MOABHIMCH HacCEKOMbIe (KopMoBas 0a3a
Uisi  OyAymmMX Ha3eMHBIX TI03BOHOYHBIX). Kwucrenepsle ppiObl ObUIM THUIIMYHO BOJHBIMU
XKXUBOTHBIMH, HO MOIJIM ObINIATH aTMOC(bepHBIM BO3JyXOM C IOMOMIBIO IPHUMUTUBHBIX JICTKUX,
MpEaACTaBIABHINX CO60ﬁ BBITIAYNBAHUA CTCHKHW KUIIIKH.

HOCKOHBKy YPOBCHL BOAbI B pE€Kax M BOJOEMAX 4YaCTO MCHAJICIA, a4 MHOTIHE BOJOCMEI
MOJTHOCTBIO BBICBIXQJIM WJIM MTPOMEP3aIH 3UMOM, UTO CO3/]aBajio HEOJIArONpUATHYIO cpely JUIsl phIO,
TO BO3HMKHOBEHHUE JIETKHX, T.€. MPUOOPETEHHUE CIIOCOOHOCTH IBIINIATh aTMOC(EPHBIM BO3IYXOM,
MOYKHO PpAacCIIeHHBAaTh KaK CBOCOOpA3HYyI0 aJanTallio K HEIOCTAaTKy Kuciopoaa B Boze. llpu
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MEPEChIXaHUN BOJOEMOB KHBOTHBIE MOTJIM CIIACTUCH, JIMOO 3apbIBAsICh B W, JIUOO MHUTPHPYS B
nouckax Bojbl. [1o mepBoMy myTu pa3BUBAIUCH JBOSIKOBIIIAIINE PHIObI, CTPOCHHE KOTOPBIX MOUTH
HE W3MEHWIOCh CO BPEMEH JEBOHA M KOTOpbIE OOMTAIOT M celdyac B MEJKUX IEePECHIXAIOIINX
BojoemMax Adpuku. Jlydenepoble pbiObl, MMes IUIABHUKH, IOAJEPKUBAIOIIUECS OTICIbHBIMU
KOCTHBIMH JIy4aMH, IIUPOKO PACHPOCTPAHWINCH, U B HACTOSAIIEE BPEMsI 3TO CaMblid OOJIBIION 1O
KOJIMYECTBY BUJIOB KJIACC MIO3BOHOYHBIX.

[TpucocoOUThCS K KH3HU Ha CyIIe CMOTJIM TOJBKO KHCTENEphle pPBIOBI Oaromaps
MYCKYJIUCTBIM KOHEUHOCTSIM U JIETKUM. B KOHIIe eBOHA KUCTeNephble phIObl Al HaYalo MepBbIM
36MHOBOJIHBIM - cTeroredanam.

Ha mnporskeHuun KaMeHHOYroJBHOTO Tiepuofa crerouedanbl >KUIM, MOUTAIUCh H
pasMHOXanuch B Boje. OHHM BBHIMON3aIM HA CYIIy, HO HE COBEpIIAM CKOJbKO-HUOYIb
3HAYUTENbHBIX MUrpanuii. Ha cyme y creronedanoB He ObLJIO BparoB U UMeJICsS OOMJIBHBIN KOPM -
YEPBHU, UJICHUCTOHOTHE, JIOCTUTABIIME KPYIHBIX pa3MepoB. MHorue Trpynmbl 3€MHOBOJIHBIX
NepexXoquIN K JKM3HM Ha CyII€ W BO3BpAllAIMCh B BOJY TOJBKO IJs pa3MHOXeHus. Cpenu
cTeroredalioB BeIISIHIACH TPYIIA C XOPOIIO PA3BUTHIMU KOHEYHOCTSMHU M TIOJIBHYKHOM CHCTEMOMN
JIBYX TIEPBBIX MMO3BOHKOB; OHU Pa3MHOXAIHCh B BOJE, HO YXOJIWJIM IO Cylle fanblie ampuoOuid,
MUATAJIUCh HA3eMHBIMU XKUBOTHBIMH, a 3aTeéM M pacTeHusMH. OT HUX MNPOU3OLUIM PENTUINH U
MJIEKOIUTAIOIIHE.

[TepMmckuil mepuos OTMEUYEH MOMHSTHEM CYIIH, a TaKKE€ HCCYIICHHEM U TOXOJIOJaHHuEM
KiuMaTa. AMGUONH BRIMUPAIN KaK M3-3a YXYALICHUS KIMMAaTUYECKUX YCIOBUM, TaK U BCICJICTBUE
UCTpeOJICHUsT TOJBIKHBIMU ~ XUIMHBIMU  penTWiusMu. PenTtwimm npuoOpenud  CBOWCTBa,
MIO3BOJIMBILIME UM NOPBAaTh CBSI3b C BOAHOW CPEIOM: BHYTPEHHEE OILIOJIOTBOPEHHE M HAKOIICHHE
JKENTKa B SUIIEKJIETKE, YTO CAEJIaJ0 BO3MOXKHBIM Pa3MHOXKEHHE Ha CYIIE, OPOTOBEHHE KOXHU U
OoJiee CIOXKHOE CTPOCHHE MOYKH, YTO CIIOCOOCTBOBAJO PE3KOMY YMEHBIICHHUIO MOTEPh BOJBI
OpraHW3MOM; HaJIMYue TPYAHOW KIETKH, 4YTo obOecneumwsio J(P(GEKTUBHBIA THM JbIXaHUS -
BcachIBaroMii. OTCYTCTBHE KOHKYPEHIIMH OOYCIOBUIIO IIUPOKOE PACIIPOCTPAHEHHE PENTHIINN Ha
CyIlie ¥ BO3BPAILICHUE YACTH UX B BOJHYIO CpPENy.

Meso3sotickas 3pa XapaKTepH3yeTcss YCTaHOBJCHHEM TeIJIOro KInMMaTa, OJH3KOro K
COBpPEMEHHOMY TpPOMHUYECKOMY. B Tpmace BBIMHUPAIOT THTAHTCKHE IMAMOPOTHHUKH, IPEBOBUIHBIC
XBOIIH, IJIAYHBI, @ PACIIBETA JOCTUTAIOT TOJIOCEMEHHBIE PACTEHHUS.

B ropckoM miepuose BBIMHPAIOT CEMEHHBIE TAMOPOTHUKH U TIOSBISIOTCS TIEPBBIE
MOKPBITOCEMEHHBIE PACTEHMSI, MTOCTENEHHO PAcHpOCTPAaHUBIIMECS HAa BCE MATEPUKHU BCIIEJICTBUE
pAla WX TPEUMYIIECTB: MOKPHITOCEMEHHBIE HMMEIOT Pa3BUTYIO TMPOBOISIIYI0O CHUCTEMY, IIBETOK
MIPUBJIEKAET HACEKOMBIX-OMBUIMTENICH, UTO 00eCreurnBaeT HaJeKHOCTh NEPEKPECTHOTO OINBLICHUS,
3apOJIBIII CHA0XAeTCsl 3aracaM MWINA W 3allyiieH 000JoYkKaMu W T.J. B KUBOTHOM MHpE
JIOCTUTAIOT PAClIBETa HACEKOMBIE M PENITUIINU; MTOCIEIHUE 3aHUMAIOT TOCIOICTBYIOIIEE MOJIO0KEHNE
W TpeACTaBICHBI OONBIIMM KoiudecTBoM ¢opM. B dacTHOCTH, B 3TOT MEpUOJ TOSBISIOTCS
JIeTaloue AUEPHI, 3aBOCBABIINE BO3AYLIHYIO CPEY.

B MernoBoM nepuose crenuanusanus NpecMbIKarOMUXCs (PENTHIINN) MPOIOJIKACTCSI, OHU
JIOCTUTAIOT TPOMAJHBIX pPa3MEpPOB; TaK Macca HEKOTOPhIX JHWHO3aBpOB MpeBblmana 50 T.
Haunnaercst mapasnienbHasi 3BOIIONMS IBETKOBBIX PACTEHUN M HACEKOMBIX-ONBUIMTENEH. B KOHIIE
MEJIOBOTO MEPHO/Ia HACTYIAET MOXO0JIOJaHuE, B PE3yJIbTAaTe YEro COKPAIAeTCsl apeall OKOJIOBOAHOU
PaCTUTENHHOCTH;, BBIMHPAIOT PACTHTEIbHOSIHBIC, 3a HUMH XHWIIHBIC JIUHO3aBPHl (KPYITHBIC
PENTHIINU COXPAHSIOTCSA JIMIIb B TPOMUYECKOM TIOSICE); B MOPSX BBIMHPAIOT MHOTHE (DOpMBI
0ECI03BOHOYHBIX U MOPCKHE AMIEPHI;, HAanO0JIee MPUCTIOCOOICHHBIMUA OKA3bIBAIOTCS TETJIOKPOBHBIC
’KUBOTHBIE - ITULIBI U MJIEKOTTUTAIOLIHE.

Or mnpeacTaBUTENE OJHOrO U3 OTPSAOB PENTWIMK MNpou3ounuid nTunbl. [lomHoe
pa3jielieHne apTepUaTbHOTO M BEHO3HOTO KPOBOTOKA OOYCIOBWIIO HX TEIUIOKPOBHOCTh. OHH
HIMPOKO PACHPOCTPAHUIIMCH IO CYILIE U AU Hauyaio MHOXKECTBY (popm.

[TosiBneHre MIIEKOMUTAIOUIUX CBS3aHO C PSAAOM KPYIHBIX YCIOKHEHHH OpraHu3aiuu u
GyHKIMI OpraHU3MOB, BO3HUKIIMX Yy MPEACTaBUTENCH APYyroro OTpsAla MPECMbIKAIOIINUXCS.

138



Muexonuraroomue BO3HUKIN B TPUACE, HO HE MOIUIM KOHKYPHUPOBAaTh C XMUIIHBIMHM JWHO3aBpaMH U
Ha npoTsbkeHud 100 MITH JIeT 3aHUMalId OJYMHEHHOE M10JI0KEHHE.

B nauane xaiinozotickoti 3pbl yCTAaHOBUJICS TEIUIBIM paBHOMEPHBIN KJIMMAT, a OKOJIO 2 MJIH
JeT Ha3aJ HACTYINWIO OJIEICHEHHE 3HAYUTeNbHOW YacTh 3emid. TeruomoOuBas pacTUTENbHOCTb
OTCTYyNIMJIa Ha IOT WIM BbIMEpJIA, IOSBUJIACH XOJIOAOYCTOHYMBAs TpaBsiHas M KyCTapHUKOBAs
PACTUTENBHOCTh, Ha OOJIBIINX TEPPUTOPUSIX JIECA CMEHUIIMCH CTEIbIO, MOIYIYCTBIHEH U MyCThIHEH,
c(OpMHPOBATIICH COBPEMEHHBIE PACTUTEIbHBIE COOOIIECTBA.

PazButme KMBOTHOIO MHpa XapakTepusyercs JanbHeiied auddepeHnuanueit
HACEKOMBIX, HHTEHCHUBHBIM BHUJI000pa30BaHUEM Yy MTHUIl U YPE3BBIYAHHO OBICTPHIM MPOTPECCHBHBIM
pasBuTHEM MieKonuraromux. [lpu 3ToM MilekonMTaronye NpeACTaBIeHbl TpeMs MOJKIacCaMu:
OJIHOIIPOXOAHBIMU  (YTKOHOC, €XHJHAa), KOTOpble BO3HUKIM HE3aBUCUMO OT JpYIuX
MJIEKOIIMTAIOIMX €lIe B IOPCKOM IE€pPUOAE OT 3BEPONOAOOHBIX PENTHIUI; CyMyaTbIMM U
IUTALlEHTapHBIMU, KOTOPBIE IPOU30LUIA OT OOLIETO MpPEeKa B MEIOBOM IEPUOJIE U COCYLIECTBOBAIU
JI0 «B3pbIBa» B 3BOJIOIMM IUIALEHTAPHBIX, B PE3YJIbTaT€ 4YEro OHU BBITECHWIM CyMYaThIX C
0OJBIIMHCTBA KOHTUHEHTOB.

Ot Hambonee MPUMHUTHUBHBIX — HACEKOMOSHBIX MIJIEKOIUTAIOLIUX IPOM30LUIM MEpBbIE
XUIIHbIE, JaBIIME HAyajo KOMBITHBIM, W IpUMaThl. B majeoreHe MIIEKONUTAIOUIME HAYMHAIOT
3aBOEBBIBATh MOpE (KMTOOOpAa3HbIe, JJACTOHOTHE U Jp.), @ K KOHIly HEOT€Ha BCTPEUaroTCsl yXkKe Bce
COBpEMEHHbIE ceMelicTBa Miekonutamux. OnHa U3 rpynn NpUMaToB (aBCTPAIONUTEKH) CTaja
poJoHavanbHULIEH BETBHU, Benyllell kK pony Yenosex.

OneneHeHus 4ETBEPTUYHOIO IMEPHOJA, JOCTUIIIME MAKCUMAJIbHOTO PACIPOCTPaHEHUS
okoj0 250 ThIC. JIeT Ha3al, NPUBENM K Pa3BUTHIO X0yIofoycToiunBoil (aynsl. Ha CeepHoM
KaBkaze m B KpbiMy oOWTanm MaMOHTHI, HIEPCTUCTBIE HOCOPOTH, CEBEPHBIC OJICHH, IECIIHI,
noJsipHele Kyponatku. OOpa3oBaHue OOJIBLIMX MACC JIbJa BBI3BAJIO IOHMWKEHUE YPOBHA MHUPOBOro
OKeaHa, B pe3yJibTaTe 4ero oOHaXuinch MarepukoBble oTMenu CeBepHoit Amepuku u CeBepHoi
EBpasuu M NOSBUINCH CYXOIIyTHBIE «MOCTBI», cOeAMHsBIINE CeBEpOaMEPUKAHCKUN KOHTUHEHT C
EBpasuiickuM (Ha Mmecte HbIHemIHero bepuHroBa mponmBa), a Takxke bpuraHckue octpoBa ¢
EBponeiickum matepukoM u T.1. ITo Takum «mMocTam» nporcxo sl 0OMeH BUAaMHU, 00YCIOBUBIINN
dbopMupoBaHHE COBpeMEHHOW HaMm (ayHbl MaTepuKoB. V3MeHeHHs Kiumara B 4YETBEPTUYHOM
nepuoJie KaifHO30MCKOM 3pbl OKa3aiau 0O0JIbIIOE BIMSHUE Ha IBOJIIOLUIO MPEIKOB YETIO0BEKa.

Bomnpoc 5. YenoBek: (peHOMEH, MPOUCXO0KIEHHE, DHOITHKA

Yenogex — obujecmseennoe cyujecmeo, obnaoarowee COHAHUEM, DPA3YMOM, CYObeKm
00UeCmeeHHO-UCMOPUYECKOU 0eamelbHOCmU U Ky1omypbl. YeloBeK MO3HAeT U U3MEHSET MUpP U
camMoro ce0s, TBOPUT KyJIbTYpY U COOCTBEHHYI HcTOopuio. CyIIHOCTh YelOBEeKa, €ro
IPOUCXOXKICHUE U Ha3HAUY€HHE, MECTO 4YeJOBeKa B MHUpE ObUIM M OCTAIOTCA LEHTPaJbHBIMU
npobiaemaMu GpuiIocopun, peaIurum, Hayku U HCKyCCTBA.

YenoBek BO3HUK Ha 3emiie B XOJE AJIUTEIBHOTO M HEPAaBHOMEPHOTO 3BOJIOIMOHHOIO
mpoliecca — aHTPONOreHe3a, MHOTHE 3Talbl KOTOPOro 10 KOHLA He sicHbl [2, 21, 31, 38]. Ha
wiaHere 3eMys JIIOJAM TPUHAUICKUT YHHKAIbHOE MECTO CpeAu JPYrHX CYIIECTB, 4TO
00yCJIOBJIEHO NMPUOOPETEHUEM MU B MPOIIECCE aHTPONOTreHe3a 0co00ro KayecTsa — COLUATBHON
CYIIHOCTU. DTO O3HAa4yaeT, YTO YK€ He OWOJIOrMYecKHe MEXaHU3Mbl, a B IEpPBYIO OYepeb
OOIIeCTBEHHOE YCTPOICTBO, MPOM3BOJACTBO, TPYA O0OECIEUHBAIOT BBDKHMBAHUE, pacceseHue,
Onaromnonyure yenoBedecTBa. OJIHAKO COLMAIBLHOCTH HE NMPOTHUBOIOCTABISET JIIOACH OCTaJIbHOMN
*uBOU mpupoje. [IpuobpeTeHne 3TOro KayecTBa yKasbIBaeT JHIIb HA TO, YTO IOCIE HEKOTOPOIo
MOMEHTa pa3BUTHE TMpeicTaBuTenell Buaa HOMO Sapiens moguuHseTcss 3aKOHAM HE TOJBKO
OMOJIOTHYECKOTO, HO M B CYLIECTBEHHOW CTENeHH OOIIeCTBEHHOro pa3BuUTHS. OJHAKO YelIOBEK
OCTaeTcs BKIIOYEHHBIM B CHCTEMY OpPraHHYecKoro mupa. Jlroau cocTaBisfioT cBO€oOpasHbIM, HO
HEOThEMJIEMbII ~ KOMIOHEHT  Ouocdepbl.  BenencTBue  KHBOTHOTO — MPOUCXOXKICHUS
KU3HEJEATEIbHOCTh ~ YEJIOBEUECKOTr0  OpraHM3Ma  OCHOBBIBAeTCS Ha  (yHIaMEHTAJbHBIX
OMOJIOTHYECKUX MEXaHU3MaX, KOTOPBIE COCTABIISIOT €r0 OMOJIOTUYECKOE HACIIECTBO.

CylecTByeT HECKOJIBKO TOUYEK 3PEHUS Ha COOTHOLIEHHE COLMAIBHOIO M OMOJIOTHMYECKOTro
B OHTOreHe3e uenoBeka. KoHuenmus nmaHOWoIOrM3Ma HMCXOJUT W3 TOTO, YTO WHIMBHIYaJIbHOE
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pa3BUTHE YelloBeKa LETMKOM OOYCIIOBIEHO I'eHaMH, T.e. buosnorndeckumu (akropamu. CoriacHO
KOHILIETIIMM IAHCOLMOJOIU3Ma, BCE JIIOAU POXKAATCA C OJUMHAKOBBIMU OHOJIOTHYECKUMU
3a/laTKaMH{, 2 OCHOBHYIO pOJIb B Pa3BUTHUU MX CIIOCOOHOCTEW UTpaeT coluanbHas cpena. Eme onHa
KOHILICTILUST YTBEP)KAAET, YTO HACIEAYKOTCS HE CaMU CIHOCOOHOCTHM KaK TaKOBbIE, a JIMIIb HX
3aJaTKH, B OOJNBIICH WM MEHBIIEH CTENEHH NPOSBIAIONIMECS W PEAIH3YIOIIHUECS B YCIOBHIX
COLIMAJILHOM CPEJIbI.

OOu1rie MPUHIMITEI CTPOCHUSI OPraHM3Ma YelOBEeKa 3aJ0)KeHbl B MEPUOJT BOZHUKHOBEHHUS
HEepBOil KJIETKU U (POPMUPOBAHUS IT'€HETHUECKOro Koja. IlmaH cTpoeHus Tenla yenoBeKa TaKoH JKe,
KaK y BCEX IIpeJICTaBUTENIEH TUIIA XOPAOBBIX (cM. puc. 9.2). [IpuHannexHOCTh yeaoBeKa K MOATUILY
IIO3BOHOYHBIX OIPENEIACTCS HAJIMYMEM OCEBOIO CKEJeTa B BHJE ITO3BOHOYHHUKA, IIOKPOBHBIX
TKaHeW (4epera), 3alIMIIAIONIUNX TMEPEAHIO0 YacTh HEPBHOW TPYOKH, IBYX Map KOHEYHOCTCH.
YerblpexkaMepHOEe Cceplle W PEenayKUus OJHOM U3 IBYX IYyI aOpThl, TEIUIOKPOBHOCTbH, CUIJIBHO
pa3BuTasg Kopa OOJBIIMX TNOJyUIapuid TOJOBHOIO MO3ra, MJIEYHbIE JKEJIE3bl, BOJIOCHI Ha
IOBEPXHOCTHU Tena, nuddepeHuanus 3y0oB Ha pe3lbl, KIbIKM U KOPEHHbIE CBUIETEIbCTBYIOT O
IIPUHAJJIEKHOCTH YEJIOBEKA K KJIACCy MJIEKONUTAIOUIMX. 3apoAblll YeJOBEKa pa3BUBAaeTCs B TeEJe
MaTEepU U MUTAETCS Yepe3 IUIALEHTY, YTO ONPEAEIISIET €ro MOJI0KEHUE B MIOIKIIACCE TUIALIEHTapPHbIX.
Takue mnpu3HakM, KaKk KOHEYHOCTH XBaTaTEJbHOrO THUIA (MEPBBbIM Majel MPOTHBOINOCTABIEH
OCTaJIbHBIM), 3aM€Ha KOITeH IUIOCKUMM HOTTSMH, HaJM4YUEe OJHOM mHapbl MIIEYHBIX XKeje3, Y
MYKCKMX OCOO€M CEMEHHUKHM, CIYyLIEHHbIE B MOILOHKY, XOPOIIO DPa3BUThIE KIIIOUHUIIBI, 3aMEHa
MOJIOYHBIX 3yOOB Ha IOCTOSIHHBIE B XOJI€ OHTOI'€HE3a, HAJMYUE CICNON KHUIIKHU U Jp., NO3BOJSIOT
OTHECTH YEJIOBEKA K OTPSAAY IPUMATOB. DTH MPU3HAKK BO MHOTOM NPEAOIPENEIHIN X0 ] 3BOTIOLUN
oTpsifia, IPUBEALIEH K BOSBHUKHOBEHUIO YEJIOBEKA.

XapakTepHble MPU3HAKU YEJIOBEKAa Kak IPEJICTaBUTENs OTpsJa I[PUMATOB XOPOILIO
0OBSICHAIOTCS MPUCIIOCOOJIEHUEM €T0 K OKpYXaroleil cpeae. Tak, MpUCIocoOIeHHs K IPEBECHOMY
00pa3y KU3HM y MpeKa YeIoBeKa 00YCIOBWIN: CIIOCOOHOCTh €r0 PYK K TOHKHM U Pa3HO0Opa3HbIM
JBIKEHMSM, a TAK)KE XapaKTep pa3BUTHS MUIIEBAPUTENBHON CUCTEMBI U CHUKEHHUE POXKIAEMOCTH.
[Tocnennee mpuBeENO K pacCIIUPEHUIO BO3MOKHOCTEH 00YyUEHUsI TOTOMCTBA.

Ocoboe 3HayeHHe HMEeT pa3BUTHE Yy MNPHUMATOB CHEUU(UYECKOr0 OpraHa - MO3ra.
[lepenBuxkeHne MO JEpeBbSIM B pa3HbIX HAIPaBICHUAX, HA pa3JIUYHbIE PACCTOSIHUS MU C
MEHSIOLIEICS CKOPOCTBIO, HOBOW OpPUEHTHPOBKOM M HOBBIM IPULEIOM IEpeA  HNPBIKKOM
OTIpEeAeNINIIO BBICOKOE Pa3BUTHE psiia OTIEIOB MO3ra, 0COOEHHO JBUraTenbHbIX. OOBeM Mo3ra B
LIEJIOM BO3pacTaeT TJaBHBIM 00pa3oM 3a cueT KOpbl OOJBIIMX TMONyIIApUid, B KOTOPOH
yBEJIMYUBAETCsl 4Hucio Oopo3a (u3BWiMH). bonbinas 3aTeiioyHas [ojsi MoO3ra CBs3aHa C
YCIOXKHEHHEM 3pUTENbHbIX 00pa3oB. Ilpm 53ToM Bo3pacTaeT ocCTpoTa 3pEHUs, IJIA3HUIIbI
nepeMeniaroTcsi ¢ OOKOBOM MOBEPXHOCTM Ha TMEPEeAHION, Osarojgapst 4eMmy Moy 3peHHs
HEePeKpBIBAIOTCS U (OpMHUpPYeTCsl OWHOKYISIPDHOE 3pEHHE, KOTOpOEe JaeT CTepeOCKOMUYECKUi
3G }eKT, MO3BONAIONINI OIEHUBATh PACCTOSHHS. YCJIOXKHEHHE JOOHBIX J0Jiel OOBSCHAETCS
HEOOXO/IMMOCTBIO YIPABIATh MBIIIEUHON JEATEILHOCTBIO M TOJIOCOBBIM amnmnapaTtoM. [orpeOHoCTh
B OoJyiee COBEPILIEHHOM pAa3JIMYEHUHN 3BYKOB, HY)KHOM JJIsi 3BYKOBOM CHUTHAQJIM3allUM, MpUBENa K
YCIIO’)KHEHNIO BUCOYHBIX Joyied. [IporpeccuBHO pa3BHBalCS MO3XKE4OK. Bce 3T m3MeHeHus
BbI3BAJI COBEPIIEHHO HOBOE SIBJICHHE B 3BOJIOIUU MO3Ta - JOMUHUpPOBaHueE (Tipeodiiaannue) Kopbl
OONBIINX TONYIIAPUNA HaJ JAEATENbHOCTHIO HHU3IIMX MO3TOBBIX IIEHTPOB. YBEJIMYEHHE MO3ra U
npeoOpa3oBaHWE OPraHoB YYBCTB COINPOBOXAAJIUCH POCTOM pa3MepoB JIOOHOW, TEMEHHOM u
3aThUJIOYHOM KocTel yepena (puc. 9.3).

Taxue npu3HaKy, Kak peyKIUs XBOCTOBOTO OT/IeJa TO3BOHOYHHKA, HAJIM4YKe alleH/IuKca,
00JIbIII0€ KOJIMYECTBO M3BMIMH KOPBI MOJYIIAPUHA TOJOBHOTO MO3Ta, YETHIPE OCHOBHBIE T'PYIIIBI
KpPOBH, Pa3BUTHE MHMHMYECKOM MYCKYJIATyphl U Jp., NO3BOJIAIOT OTHECTH YEJIOBEKAa K MOAOTPLY
4eJI0BEKOOOPa3HbIX 00€3bsSH (AHTPOIOMIOB), WJIM BBICHIMX MPHUMaToB. B 3TOM moAoTpsie
BBIJICJIAIOT HAJCEMEICTBO TOMUHMI, KOTOPOE BKJIIOYAET YEIOBEKa M 4EJIOBEKOOOPA3HBIX 00E€3bsH.
Hakonen, ceMeiCTBO TOMHHH]I OOBEIUHSET BUJ «UEIOBEK Pa3yMHBIN» W HCKOIMAEMBIX JIOACH
(MUTEeKaHTPOIIbl, CHHAHTPOIIbI, HEAHAEPTaJIbLIbl U HEKOTOPbIE aBCTPAIIONUTEKH).
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Ocoboe 3HayeHWe Ui JI0KAa3aTeIbCTBA JKUBOTHOTO MPOHMCXOXJIEHHUS YeNOBeKa Kak
pe3ynbTaTa UIMTEIbHOW HBOJIOLMK TO3BOHOYHBIX HMEET Cleylollee OOCTOATEeNbCTBO. B
AMOPHOHAIILHOM IIEPUOJIE PA3BUTHUS Y 3apO/IbIIIa YEJIOBEKA 3aKJIaIbIBAIOTCS ABYXKaMEpPHOE CEpILLE,
1IecTh nap >ka0epHbIX JyT, XBOCTOBAsl apTepHs - MPU3HAKU PrI0000pa3HbIX MpenkoB. Ot amdpuoHii
YeJIOBEK YHACJENOBal ILIABAaTEIIbHBIE IIEPENOHKM MEXAY NalbllaMd, KOTOpbIE HMEIOTCS Y
3apojipliia. Y HOBOPOXACHHBIX U JIeTeil 0 5 jeT HabmoqaeTcsi HeCoBepIICHHAs! TEPMOPETyIsLus,
YTO YKa3bIBAa€T Ha IPOMCXOKJIEHHUE OT KUBOTHBIX C HEIIOCTOSIHHOM TemrmepaTypoi Teina. I'oioBHOM
MO3T TUIOJA TJaAKui, 0e3 MU3BUIIMH, KaK Y MNPUMHUTHBHBIX MIJICKOIUTAIOUIMX ME3030MCKON 3pbl. Y
LIECTUHE/EIBHOTO 3apOoAbllla MUMEETCS] HECKOJIbKO Iap MIICUHBIX JKEJE3, 3aK/IaJbIBacTCs TaKkKe
XBOCTOBOI1 OT/IeJ1 TO3BOHOYHHKA, KOTOPBIH 3aTeM PeAyLUPYETCs U MIPEBPALIACTCS B KOIMYHK.

Puc. 9.3. CooTrHouieHue YEPENOoB NpHUMAaTOB: ad Makaka, 6 - HIUMIIAH3E] 6 —
MMUTEKaHTPOIT; 2 — HeaHAepTaely; 0 — KPOMaHbOHell; € ~ COBPEMEHHBIH Jenosek [20]

B XIX B. ®. Mrounep u 3. ['ekkenb chopMyTHpOBaTU OUOceHeMUYeCKUl 3aKOH, CO2NLACHO
KOmopomy onmozere3 (UHIUBHUIyaIbHOE DPA3BUTUE) KANHCOOU 0COOU ecmb Kpamkoe u Ovicmpoe
nosmopeHue unozeresa (MCTOPUUECKOTO PA3BUTHSI) 8UAA, K KOMOPOMY dma 0cobb omuocumcs. B
COOTBETCTBUU C ITUM 3aKOHOM PACCMOTPEHHBIE BBIIIE U MHOTHUE APYTUe MPU3HAKU, BO3HUKAIOIINE
y delioBeKa B HOMOPHOHAIILHOM TMI€PUOJE Ppa3BUTHSA, MOTYT OBITh HHTEPIPETUPOBAHBI KaK
MOBTOPEHHE MPHU3HAKOB MPEIKOB, MPUYEM SMOPHUOHBI BCEX MO3BOHOYHBIX >KMBOTHBIX HAa PAHHUX
CTaausAX pa3BUTHS Oosiee CXOAHBI APYT C IPYroM, YeM Ha 0oJiee MO3THUX.

UenoBek Kak BHJ UMeEET crnenuduueckue, MPHUCYIIHE TOJIBKO €My OCOOCHHOCTH:
MPSIMOXOXKIECHUE, MOIIHO Pa3BUTYIO MYCKYJIATYpPy HIDKHUX KOHEYHOCTEH, CBOIYATYIO CTOIY C
CHUJIBHO PAa3BUTHIM NEPBBIM MaJbIEM, MOJBHXXHYIO KHUCTh PYKH, MO3BOHOYHHUK C YETHIPbMS
u3rubaMu, o4eHb OOJBIION MO3T MO OTHOLIEHUIO K Macce Tella, KpyMHbIe pa3Mepbl MO3TOBOTO U
Majble pa3Mepbl JIMIEBOTO OTJeda Yepena, OY€Hb [UIMTENbHBIA MEpUOoJ], MPEAIIeCTBYIOIINNA
MIOJIOBOMY CO3PEBAaHMIO, YJICHOPA3ACIbHYIO Peub, OONIECTBEHHBINH 00pa3 XKU3HU. ITH 0COOCHHOCTH
CTpOEHUS ¥ (PU3UOJIOTHH YETOBEKA - Pe3yIbTaT IBOJIIOIUHU €T0 KUBOTHBIX MPEIKOB.

[To coBpeMeHHBIM MpeCTaBICHUSM, KOTOPbIE BOCXOAT K B3rsinam Y. JlapBuHa, uyenoBek
MPOU30IIENT OT BBICOKOPA3BUTHIX 00€3bsiH. JTa TUIOTE3a, Ha3blBaeMas CUMHAIBHON, UMEET psi
Monupukanuii. PaccMoTpum oaHY M3 HuUX. MHOrMe He3aBHCHMBIE JaHHBIE Pa3HbIX oOTpaciiel
OMOJIOTUH TIOJITBEPKIAIOT HAMOOMBIIYI0 OMM30CTh YeloBeKa K apUKaHCKHM YeTIOBEKOOOPa3HBIM
o0e3psiHaM (TIOHTHIIaM), B TEPBYIO Ouepedb K IIWMITaH3e. PaHHWE S3Tarbl SBOJIONHUH OOIIIETO
MOHTUHO-TOMUHUJHOTO CTBOJIA MPEICTaBICHBI CeBEPOAPPUKAHCKAM ETUIITOMUTEKOM M TPYMION
JPUOMUTEKOB, 0COOEHHO JpeBHEHIINM apuKaHCKUM JIpHonuTekoM u3 Kenuu, Bo3pacT KOTOpPOro
npumepHo 20 mutH neT. [Ipeanonaraior, 9To OTAEICHHE COOCTBEHHO TOMUHUTHOW BETBH 3BOJIOIUU
Mpou301LI0 He paHee 14—15 miH neT u He nmo3aHee 6 MIH JeT Ha3aa. OCHOBHBIMU TEHICHIMSAMU
TOMHUHU3AINH CYUTAIOT MPSMOXOXKICHUE, YBEIMUEHUE 00heMa MO3Ta, MPEkK/Ie BCETO HOBOW KOPHI, U
muddepeHIMalNIio ero CTPYKTYPhI, pa3BUTHE PYKU KaK OpraHa TpyJa, YAJIMHEHUE epruoa pocTa u
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pa3BUTHs, OCBOGHHE HOBOT'O CIIOCO0OA TOBEACHHUS - AJANTAIMIO K TPYAOBOW NEATEIBHOCTH, YTO
O3HayaJI0 00pa3oBaHME MPUHLUINAIBHO MHOW aAanTalMOHHON HUIIU. DBOJIOLMS TOMUHUL Oblia
HepaBHOMepHOH. [lo-BUaMMOMY, CKOpPOCTh MOP(OIOTHYECKHX HM3MEHEHHWH HE CoOBNajaa
HOJHOCTBIO C TEeMIaMU OMOXMMHYECKON 3BOJIIOLMM; HE ObUIO CTPOroro COOTBETCTBHS Iporpecca
MOph O YHKIIMOHAIBHOM OPraHnu3aluy U KYJIbTYPHI.

IIpumepHo 5 MIH JeT Ha3aad TOMHHHMIBl OBbUIM  IPEACTaBIEHbl JABYHOI'MMHU
4eJI0BEKOOOE3bSIHAMHU - ABCTPAJIONUTEKOBBIMHU, KOTOpbIE 4,5—1 MIIH JIeT Ha3aa AOBOJIBHO IIMPOKO
pacrpocTpaHiiiuch B Adpuke, a BO3MOXKHO, U 3a ee npenenaMmu. B omgHolt u3 nepudepuitHbx
HOMYJSIUI paHHUX aBCTPATONUTEKOBBIX MOTJIHM C(OPMUPOBATHCS TEPBBIC MPEICTABUTENN POJA
Homo, cocyuiecTBoBaBIIKE ¢ aBCTPATIONUTEKOBBIMU Ha OOJIBIIIOM BPEMEHHOM IPOMEXKYTKE, O 4EM
cBUIETENbCTBYIOT Haxoaku B Kenum wn  Tawszanuu. Ilo gpyruMm  npencraBieHUsIM,
aBCTPAJIONUTEKOBbIe M HOMO cdopmupoBanuck HE3aBUCHUMO IPH KOHBEPIE€HTHOM pPa3BUTHU
JIBYHOTOTO XOXACHHUS B 00eux nuHusX. Mckonmaempie octatku HOMO (IpeBHOCTHIO OKOJIO 2 MITH
net) B psize paiionoB Bocrounoit Adpuku (Tanzanus, Kenus, Dduomnus) HepeIko HaxXoIiT BMeCTe
C «IIpaopyaUsIMKU» APEBHENIIEH KAMEHHON KYJIbTYpbI 4EJI0BEYECTBA — OJIIOBANCKOM.

[TpuHSTO CYUTATh, YTO MEPBBIM ObLT BU YenoBek ymensiid (Homo habilis), cmenuBmiics
okosio 1,5 MIH JjeT Hazax BUAOM 4YeloBeK mnpsmoxondumii (HOmo erectus). B nanpHeimem
IPOMCXOIWIO IOCTENEHHOE pPACHIMPEHHE HKOJOrMueckod Humu HOmMo, u oHa mnoriotuia
HKOJIOTMYECKHE HHUIIM aBcTpajonuTekoBbiX. [Ipumepno 1 muiH jet Hazag HoOmo erectus cran
€/IMHCTBEHHBIM IpEACTaBUTEIeM FOMHUHUI Ha 3emiie. DTOT BUJ OOHApYKUBACTCA B Pa3IMUHBIX
pernonax Adpuxu u EBpazun npumepno a0 0,3 MiH ser.

Yenosek coBpemeHHoro tumna (HOmMO sapiens) nosiBusicst He mosauee 40 ThIC. JIeT Haszal.
Ero mnpenkamMu OJHU Y4YEHbIE CYMTAIOT PAHHUX [POrPECCUBHBIX HeaHjepraibueB (Homo
neandertalus), a npyrue — mnpeacTaBUTeNeil KOHKYPHUPYIOLUIMX BeTBei HOMO, MMHUHM KOTOpBIX
pazomuuce Bcero 500 Teic. ser Hazaj. OKoHYaTenbHOE (POPMHPOBAHHME COBPEMEHHOTO THIIA
4eJoBeKa JaTHPYIOT BpeMeHeM NpuOnu3urensHo 10—38 Thic. €T 10 H.3., KOrJa OH YK€ IIMPOKO
paccenwics mo ruianere. TakuMm oOpa3oM, pa3BUTHE OT TEPBBIX UYETOBEKOOOpPA3HBIX 00€3bsIH K
COBPEMEHHOMY UeJIOBEKY ObLJIO OYEHb CIOKHBIM U HE UMEJIO NMPSIMOJIMHEHHOI0 XapaKkTepa.

Cy1ecTBYIOT pa3HOTiacHs M0 BOMPOCY O JPEBHOCTH PACOBBIX PA3INYHUM, TEPPUTOPUU U
KOJINYECTBE LIEHTPOB canueHTH3anuu. Ho GONBIIMHCTBO yUEHBIX MOJIAraeT, YTo MOCie PaccesIeHus
enuHbIN B HOMO sapiens pacnaiics Ha psij pac - reorpadguyeckux momyisiuid. OHU pa3IngaroTCst
0 psily BHEIIHUX MPHU3HAKOB (I[BET KOXH, popma rojossl, popma Bosioc, popma Hoca, Ty0 U T.11.),
10 YaCTOTE HEKOTOPBIX T'€HOB, IETEPMUHUPYIOIUX OHOXUMHUYECKUE TpU3HAKU. OOBIYHO BBIIEISIIOT
Tpu OOJbLIME pachl: SKBAaTOPUAIbHYIO, WM AaBCTPAJO-HEIPOUJHYIO; €BpOa3HaTCKyl0, WM
€BPOIEOHIHYIO; a3MaTCKO-aMEPUKAHCKYIO, WJIM MOHTOJIOMJIHYIO, KaXKJash M3 KOTOPHIX B CBOIO
ouepesb Mojpasaessercs Ha 6ojee MeJIKUe Pachl.

C Ouonoruueckoi TOUKH 3peHHs pa3inyuus MEXIY pacaMu HE SIBJISIIOTCS CyIECTBEHHBIMU
U TIpU CMELICHHMM HEe NPEensATCTBYIOT OOpa30BaHMIO IOJIHOLIEHHOTO IIJIOJJOBUTOTO IOTOMCTBA.
OO6muii ypoBeHb (DHU3MUECKOTO U YMCTBEHHOTO Pa3BUTHUS OJMHAKOB y Bcex moael. Ilpu stom
NPU3HAKH, JIeXKalllie B OCHOBE (DOPMUPOBAHUS pachl, PU MEPEX0je U3 OJHOr0 reorpauveckoro
paiioHa B Apyroil U3MEHSIOTCS TOCTENEHHO, 0€3 Pe3KUX CKAYKOB U YacTO MEPEKPHIBAIOTCS.

CooTHolIIEHHEe MPUPOJHOIO U COIMAIBHOIO B AHTPOIOreHe3e ObLI0 HEOJWHAKOBO Ha
pasHbIX ero sTanax. B mepBoObITHOM 001eCTBE TOMMHM] MPOTPECC COLMATBLHOW OpraHU3aliy B
3HAYUTEIbHOM CTENIeHN 3aBUCEI OT OMOJIOTHYECKUX U3MEHEHH YeJIOBEeKa U B TO K€ BpeMs Ipoliecc
€CTECTBEHHOI'0 0TOOpa 3aBHUCET OT BO3HUKHOBEHHS M Pa3BUTHS OOLIECTBEHHBIX 3aKOHOMEPHOCTEMN
U CO3JaHUs KYJIbTYPHOU cpebl. OTHOCUTENbHAs CTaOMIBHOCTD (PU3NYECKOTO THUIIA COBPEMEHHOTO
YeJI0BEKa COXPAHAETCS IPUMEPHO C CEPEAMHBI TO3HET0 NaCOIUTA.

Cunrtaercs, YTO B COBPEMEHHOM 00IIecTBE 0TOOP BBHICTYNAET KaK MEXaHU3M IOAICPKAHUS
chopmupoBasiieiics MmophodyHKIIMOHAIBHON OpraHU3alMK B MpEJeiax BUIOBON HOPMBI PEaKIIHH
(ctabunm3upyomuil 0T60p) WM Kak (akTop BHYTPUBHIOBOTO MOJUMOp(H3MA (IU3PYHNTUBHBIHN
oTOop). buomormueckoe pa3BUTHE COBPEMEHHOIO 4YEJIOBEKa TMPOSBISAETCS OOBIYHO B BHJIC
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pa3sHOHANPABJICHHBIX W3MEHEHHWH pPa3IMYHBIX MPU3HAKOB, a TAKXKE CTPYKTYpbl 3a00J€BaEMOCTH,
TEMIIOB Pa3BUTHS U T.J.

B cBsi3u ¢ pa3BuUTHEM 3HAHUHN O KU3HU y YEJIOBEKA MOSBUIIACH BO3MOYKHOCTH BIMSTH Ha
Hee. Jlenmo B TOM, 4TO TiTyOOKOE€ IMPOHUKHOBEHUE OMOJIOTHMU B pa3iuyHble cepbl 00IIeCTBEHHON
KHU3HHU MOTPEOOBANIO YCUJICHUSI KOHTPOJISI CO CTOPOHBI OOIIECTBA 32 UCIOJIB30BAHUEM €€ Hay4HBIX
nocTkeHuil. M3BecTHO, 4YTO 3ayacTyio HauOosiee JACHCTBEHHBIMH CpPEACTBAMH KOHTPOJIS
OKa3bIBAIOTCS  OOINENPUHATBIE HOPMBI  Mopaiu. O((EeKTHUBHOCTH HOPM  HPABCTBEHHOTO
perylupoBaHusl OOBACHAETCS CWJIOH TNPUBBIYKH, TpaJWLUIMH, OObYAsSMHU, a Takke HX
YHHUBEpPCAIbHBIM XapakTepoM. MopaabHble HOPMBI Yallle BCETO HE HYKIAIOTCS B KOHTPOJIE, TaK Kak
OHM ONUPAIOTCS HAa BHYTPEHHUN KOHTPOIIb, 3aJ0XKEHHBIH B Jylle KaxAoro dvenoBeka. Hopmsl
MOpaJM O4YEHb JUHAMMYHBI, YYTKO pEarupyrT Ha BO3HUKIINE COLMalbHbIE IpoOseMbl. OHU
3HAYUTENIbHO OIEPEeXaroT MPaBOBble HOPMBL. BeposTHO, 3TO OOBICHSET MOSIBICHUE B IOCIEIHUE
TOJIbI HOBOH cepbl MPo(hecCHOHATLHON 3TUKH - OMO3THKH (OMOJIOTHYECKOM MM OMOMETUITUHCKOM
9TUKH) [7].

Ilpeomemom uzyuenus OUOIMUKU AGTAIOMCA OLICMPO HAKANIUBAIOWUECS OOCTUNCEHUSL
ecmecmeo3Hanus, 8 nepeylo ouepedb OUoNo2UU U MeOUYUHbL, 21YOO0KOoe UX UCCIe008aHue U
onpeoeneHue CmeneHu ONACHOCMU 8 HACMOosWeM U Oyoywem npu ux npuirodCeHuu K 4eao8exy u
oowecmey 6 yerom. KoHeuHas 1enb OHOITHKM -pa3paboTKa Mep MOPaJIbHOTO, a yaile
3aKOHOJATEJILHOTO XapakTepPa, KOTOpble Orpaiwyid Obl KaXKJ0r0 KOHKPETHOTO 4YelOBeKa U
YeJI0OBEUYEeCTBO OT HEXKENATEIbHBIX WM TyOUTENbHBIX MOCIEACTBUN BHEAPEHUS HOBBIX H, K
CO’KaJICHHIO, HE BCEr/la 10 KOHIA BBIBEPEHHBIX OMOJIOTMYECKUX U MEAUIIMHCKUX JOCTUKEHHM.

[lepBoouepennass mpoOiema OHOITHKM CBSI3aHA C YIpO30M YHHMUTOXKEHHUs Bcex (opm
JKU3HW Ha 3emile, OTBETCTBEHHOCTb 3a KOTOPYIO HECYT HE TOJIbKO IOJUTHUKH, HO U Y4YEHBIE,
0COOEHHO CIEIUATUCThl PA3IUYHBIX oOTpacieil ecrecTBo3HaHusA. Ocoboe 3HaueHue OMOAITUKU
00yCIIOBJIEHO MOPA3UTEIbHBIMU YCIIEXaMU COBPEMEHHOM I'€HETHKH, BHEIPEHHEM HCKYCCTBEHHOTO
OTJIOJJOTBOPEHMUS, JTIEKAPCTBEHHBIM «B3PHIBOM», HABOJHEHHEM BHEIIHEH cpellbl KCEHOOMOTHKAaMU
(4y’)KepOJHBIMU JUIsl OpPraHU3Ma COECIUHEHHUSIMU — IMECTHUIMIaMH, IpernapaTaMu ObITOBOM XMMMHH,
JIEKapCTBEHHBIMM CPEJICTBAMM M T.II.), pa3padOTKON HOBBIX CHOCOOOB PEryisluU JETOPOXKICHHUS,
IPOrPECCOM TPAHCIJIAHTOJIOTUH, PA3BUTHEM BaKLMHONPOPUIAKTUKY UHPEKIMOHHBIX U BUPYCHBIX
3a0oneBaHMi dYenoBeka. B paMkax OMOITHKM Takke NpPUBJIEKaeTcs BHUMaHHE K Hpobiemam
TYMaHHOTO OTHOIIEHHS K >KMBOTHBIM, K COBEPILIEHHO HOBBIM M BO MHOI'OM €II€ HE PELICHHBIM
npobnemam BUWY-undexnuy, NpUHYIUTENBHOTO JIEYEHUs, BpauyeOHOM TalHBI, 3BTaHA3UU
(esnecooOpa3HOCTh TMOAJEPKAHUS JKHU3HA CMEPTEIIbHO OOJBHOTO YeJOBEKa, JAOMYCTUMOCTH
UCIIOJIb30BAaHUS YEJIOBEKOM €r0 «IIpaBa Ha CMEPTH»), K MPOBEJCHUIO HAYUHBIX SKCIIEPUMEHTOB HaJ|
JKUBOTHBIMU U JIIOJbMH, II€JIECOOOPAa3HOCTH MPUMEHEHUS JIOCTHKEHUM TEeHETUKH JJIs
KJIOHUPOBaHMS (KOMMPOBAHUS ) dKUBOTHBIX U JIIOJIEH.

B mpomecce pemienus MoAoOHBIX M APYTUX OHOITHYECKHUX MPOOJIEM YTBEPKIAAOTCS
OCHOBHBIE PUHIIUITBI OMOATHUKH, CPEAN KOTOPHIX Yallle BCEro YIOMUHAIOT CIIeyIOIIHUE:

0 OpUHLMII  €IWHCTBA JKM3HM M  OITHKH, UX TIJIyOOKO€ COOTBETCTBUE H
B3aUMOOOYCIIOBIIEHHOCTb. EcCnu  JKu3HB - 93TO BbICIIEE MPOSBICHUE  YIOPSJIOYEHHOCTH,
OpPraHU30BaHHOCTH B MUPE MPUPOJIbI, TO 3TUKA €CTh BBICIIEE BBIPAKEHUE CHJI, IPOTHUBOCTOSIINX
Xa0Cy B O0ILECTBE;

O IpUHLMII MPU3HAHUA >KU3HU B KAaueCTBE BBICHIEH KAaTErOpUU Cpelr BCEX 3TUYECKUX
LIEHHOCTEH, MPUHIUI U3BECTHOrO rymManucTa A. IlIBelinepa «IpekIOHEHUS NIEPE] JKUZHBIOY;

O NpUHIMI TapMOHM3AIMA CHUCTEMBI YEJIOBEK - Omocdepa, BBIABUTAIONINNA B KadueCTBE
aKTyaJbHON 3a/lauyd COBPEMEHHOCTH HaJaKUBAaHHE ONTHUMAJIbHBIX B3aMMOOTHOLICHUH MEXIy
YEJIOBEKOM M MPUPOJIOH M TpeOyromuii oT o0IecTBa Bce 0oJiee MOJHOTO ydeTa OMOJIOTHYEeCKUX
OCHOBaHUI COLMATIBLHOTO OBITHSA, TIOWCKa MyTell mpeBpamieHus Ouochepsl B Hoochepy (cdepy
pa3yma) U IpeJoTBPAIICHHS] BO3SMOXHOCTH €€ YHUUTOKECHHUS.

CoBpemeHHass OMOATHKA OCHOBBIBACTCSA Ha NMPHHILMUIE YBRKEHUS K JKU3HU U JOCTOUHCTBY
Ka)KJO0ro 4elloBeKa, MHTePeChl KOTOPOTO BO BCEX CIIydasX JIOJKHBI CTAaBUTHCS BBIIIE MHTEPECOB
Haykh u oOmectBa. OIHMM U3 KOPEHHBIX TIIOJIOKEHUH OHOATHKM SIBJISIETCS aBTOHOMUS
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(HEIPUKOCHOBEHHOCTh) TICUXMYECKOTO0 M (PU3MUECKOrO CTaTyca YelOBEKa. 3aMeTHUM, 4YTO IpH
U3y4eHUH Ipo0JieM OUO3THKU MEPEKPEUIMBAIOTCA HHTEPEChl OMOJOTMYECKUX, MEAULUHCKUX,
¢miocopckux u ropuguueckux Hayk. [losToMmy ycrexw B HAy4YHOM W MPAKTHUYECKOM PEIICHUH
po6seM OMOITUKH B HEMAJION CTENEHU 3aBUCAT OT HaIaKUBaHMSI IJIOAOTBOPHOIO COTPYAHUYECTBA
npeCcTaBUTENeH pa3IMyHbIX 00JacTeil 3HaAHMUS.

1. 9 Jleknusa Ne9 B3zaumosericTBre MpupoIibl U OOIIECTBA.

1.9.1 Bonpocs! Jeknuu:

1. OcHOBHBIE CBOMCTBA U (DYHKIIMOHHPOBAaHUE reorpaduuecKkoil 000I0UKH.
2. Uctopus pa3BuTus reorpadguueckoit 000I0UYKH.
3. I'eorpaduyeckas cpena u riaodabHble IPOOIEMbI YEIOBEUECTBA.

Bonpoc 1. OcHoBHBIE cBONicTBa reorpagu4yeckoii 000J104KH

N3yuenne B3auMMOAEHCTBHUS MPHUPOAbI M OOILNECTBA - OJHA W3 AKTyaJbHBIX IPOOIEM
COBPEMEHHOI0 €CTECTBO3HaHUS. AHaNU3 €€ 1eJecoo0pa3HO HayaTh C  pPacCMOTPEHUS
reorpagueckoi  000JIOUKM, TJi€¢ TPOTEKAIOT OYEHb CJOXHBIC IPOLECCHl, IMPOUCXOIUT
B3alMO/ICIICTBHIE TOTOKOB BELIECTBA U SHEPTUU.

Teocpaghuueckas obonouxa 3emnu, exknouarOWas 3eMHYI0 Kopy (1umocgepy), HudicHue
cnou ammocghepwvi, 2uopocghepy u 6cro 6uocghepy, - YeroCmHas camopa’suBaroWascs ClOHCHAA
cucmema, HAX00AWAACA 6 OMHOCUMENbHO HNOOBUMCHOM pasHogecuu. Bce cocTaBHblE dYacTu
reorpaueckoii  OOOJOYKM W MPOUCXOMNAIIMEe B HEH TPOIECChl TECHO CBS3aHBl U
B3aMMOO0OYCIIOBIIEHBI. boiiee Toro, oT/ie/ibHbIe € KOMIIOHEHThI UCIIBITHIBAIOT Ha ce0e BIMSHUE BCEX
OCTaJIbHBIX KOMIIOHEHTOB. DTO 3a4acTyl0 MOJIHOCTbIO M3MEHSET NEpBOHAYaJIbHbIE CBOMCTBA BCel
B3aMMOJICUCTBYIOILIEU CUCTEMBI.

OOBIYHO CPEAHIO MOIIHOCTH Teorpaduyeckord 000JI0YKK oleHuBaoT B 50-60 kM.
BepxHss ee rpaHuna pacrnojoxkeHa B aTtMocdepe - B Tporonayse, T.€. IEepexXoJHOM CJoe OT
Tporocdepsl k crparocdepe (cm. puc. 8.3), Ha BbicoTe 8-10 KM B IPHITOISIPHBIX MHpoTax, 10-12
KM B YMEpeHHBIX, 15-16 kM B Tponmueckux M 17 kM Haa skBatopoM. HmxHss rpaHuna
reorpauueckoii 00OJOYKM HAXOOUTCS B Ipeaenax 3eMHOM Kopbl. EnuHoro MHeHus o ee
M0JIO’KEHNU HeT. OJJHU MCCIIEN0BATENN CUUTAIOT, YTO €€ CIEAYET NMPOBOAUTH B PallOHE TOM 4acTH
36MHOM KOpBI, TJ€ CKOPOCTb pPACIpPOCTPAHEHHs] MPOJOJbHBIX U TONEPEYHBIX YIPYTUX BOJH
cKaukooOpa3Ho MeHseTcs (rpaHuua Moxo). [lpyrue yueHsle OTHOCSAT €€ K PAacHOIO0XKEHHBIM BBIIIE
4yacTsIM 3€MHOM KOpbl - K 00JacTh, B KOTOPOW MPOMCXONAT XUMHUYECKHE M (U3HUECKUe
npeoOpa3oBaHUsl MUHEPAIbHBIX BELIECTB IMOJA JieiicTBUeM aTtMocdepbl, TMApoc(epbl M >KUBBIX
OpraHu3MoB (K TaK Ha3blBa€MOW 30HE THUIIEpPreHe3a). JTU MPOILECChl PACIPOCTPAHSIOTCS Ha
IIIyOMHY OT HECKOJIBKHUX JAECATKOB J10 HECKOJIBKUX COT METPOB.

l'eorpagnueckass oOoyiouka «BIOXKEHa» B Oosiee MIMPOKOe o0Opa3oBaHUE - B
reorpaueckoe MPOCTPAHCTBO, OKa3bIBalOIlee Ha Hee HEeNOCpPEeACTBEHHOE Bo3aehcTBHE [24].
CHapyxu reorpaguueckoe MpOCTPAHCTBO aCUMMETPUYHO OXBAThIBAET 3€MJII0 - OHO BBITSIHYTO B
HarnpasieHuu, oopatHoM Comniy (puc. 10.1). BHemnuil npenen reorpadguiyeckoro mpocTpaHcTBa
npescTaBisieT co00l TpaHUIly MarHMUTHOTO TOJS 3eMJIM - MarHuTocdepbl, KOTopas 3alluliaeT
reorpauecKyro 00OJOYKY OT JCHCTBHS COJHEYHOrO BETpa - MOTOKA 3apsHKCHHON IIa3MBbl
(MOHM3UPOBAHHOTO Ta3a) M YACTUI] KOCMHUYECKOTO (BHECOJIHEYHOr0) MPOUCXOXKACHUSA. ITHU
YaCTHUIIbl HAMPABISAIOTCS MAarHUTHBIMU JIMHUSIMU MarHUTOC(ephl K TEOMarHUTHBIM MOJIIOCaM 3eMIIn
¥, YaCTUYHO MPOHHKas B reorpaduyeckyro 00OJOUKY, OKa3bIBAIOT CYIIECTBEHHOE BIIMSHHE Ha
pa3BUTHE KUBBIX OPraHU3MOB. YIIbTpadHOIeTOBast paJualus NepexBaThIBACTCSI 030HOBBIM CIIOEM,
KOTOpBIM CIYXKUT BHYTpPEHHEH 3alIUTON Treorpaduyeckoil 000JIO0YKH, €€ MKUBBIX OpPraHHU3MOB.
JlntnHHOBOJIHOBas paguanus (Jlydd cBeTa), CBOOOJHO NMPOHHKas B reorpauyeckyro 00OJI0UKY,
obecrieunBaeT mpoTekaHue (HOTOCHMHTE3a M, CIEJOBATENIbHO, CHaOkeHHe aTMochepbl U OKeaHa
KHCIIOPOJIOM.
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Puc. 10.1. Teorpaduueckoe npocrtpancteo (no M.M. Epmonaesy) [24]: 1 —
3emnst; 2 — nyHHas opbuTa; 3 — MarHuTonaysa; 4 — reorpaHueckoe MpocTpaH-
CTBO; 5 — COJIHEYHBIH BETEP

I'eorpaduueckast 060104Ka onupaercss Ha reorpaduyeckoe MPOCTPAHCTBO M CO CTOPOHBI
HIOKHEW TpaHumbl (T.e. HIDKE TpaHUIbl MOXO Takke pacrmojiaraercsi reorpaduueckoe
IPOCTPaHCTBO). Ero BImsiHUE NPOSBISAETCS B TOM, YTO SHEPTrHs 3eMHBIX HEIp co3laia (M CO37aeT)
HEPOBHOCTH 3E€MHOI MOBEPXHOCTH, BKJIIOYas MATEPUKU M OKEAHWYECKUE BMATUHBI, JTUTOChEpy,
BXOJISIIIIYIO CBOEH BHEIIHEH 4acThio B reorpaduueckyro 000104uKky. B To e BpeMs U3 3eMHBIX HEIp
B reorpaguueckyro 000JI04Ky MOCTYNAIOT XJIOPHUIHBIE PACCOIbI, ONPEEAIONINe XUMU3M OKeaHa, u
T.JI.

C nonsatueMm «reorpadudeckas 000JI04YKa» TECHO CBSI3aHO MPEICTABICHHUE O Ouocgepe -
00HOU U3 000104eK 3emau, 603HUKWIEl 6 X0o0e IONIOYUU NIAHembl U XAPAKMepPUVIoujencs
Hanuyuem dscusHuy. IlepBoHAYaTBbHO TEPMUH UCHOIB30BAICS A7 0003HAYEHUS OJHOU U3 Treocdep,
BXOJMLIMX B COCTaB reorpapuueckoil 0O0OJOUKHM, Hapaxy ¢ arMocdepol, auTochepoi,
ruapocdepoil, HO OTIMYAIOLIUXCS OT HUX HACHIIIEHHOCTHIO JKUBBIMH OPTaHU3MaMH U MPOAYKTaMHU
uX Ku3HeAesTenbHocTU. brarogapst paboram B.M. Bepnanckoro, packpbIBIIIETO OTPOMHYIO POJIb
JKUBBIX OPraHU3MOB B CO3JaHUM Ta30BOrO cocTaBa aTMochepsl, (OPMUPOBAHUU OCATOYHBIX
TOPHBIX MOPOA, BOJA 3eMJIH U T.1., IOJ Ouocghepoll cmanu noHUMams 6Cio my Hapys*CHyio obiacme
nianemvl 3emis, 8 KOMOPOU He MOIbKO CYUjeCma8yem HCU3Hb, HO KOMOpas 8 moll Ui UHOU mepe
suoousmenena unu cghopmuposana dxcuzuvto [6, 7]. BosuukHOBeHHE OMOCHEpPH - BaKHBIA JTaIl
pa3BUTHs reorpauyeckoil 000J0YKH, MpeamecTByoumii (GopMupoBanuto Hoochepsl (cheps
pazyma).

B pesynbrare akTMBHOTO KPYroBOpOTa BEIIECTBA M DHEPTUM HA MOBEPXHOCTH CYIIH, B
MeCTe€ HETMOCPEJCTBEHHOTO KOHTaKTa CJIOS JKU3HU U JuTochepsl, sBisoomeMcs (Gokycom
B3aMIMOJICHCTBHUSI KMBOTO UM KOCHOTO BeIIecTBa, (QOPMUPYETCSI CBOEOOpa3HOE OUOKOCHOe
obpazoeanue - noueda, YYACTBYIOIMAs B OHOJIOTMYECKOM KPYrOBOPOTE 3JEMEHTOB CHCTEMBI
autocdepa - pacTUTeNbHOCTh. OCHOBaATENb reHeTHYecKoro nousoseaeHust B.B. JlokydaeB oOpa3Ho
Ha3bIBaJl TOYBY 3epkajoM JaHamadra. J[eWCTBUTETHHO, MOYBA SIBISETCS TOCTATOYHO UYTKUM
UH/IMKaTOPOM TIPOLIECCOB, TMPOUCXOMAIIMX B Treorpaduueckoir obonouke. KopHeBas cucrema
pacTeHUil MOTJIONIAeT U3 MOYBBI BOAY M 3JEMEHTHI MHUHEpPATbHOTO NuTaHus. OOMEHy dJIeMeHTaMU
MEX1y TIOYBOM M paCTUTENILHOCTBIO CIIOCOOCTBYIOT OOMUTAIONINE BOKPYT KOPHEH MUKPOOPTaHU3MBI.
Ha moBepXHOCTh MOYBBI MaJaeT OTMEpIIEe OPraHUYECKOE BEIIECTBO HA3€MHOW YacTH PACTCHMM.
YacTb ero, a Tak’ke OCTaHKH M SKCKPEMEHTHI KUBOTHBIX MMOJIHOCTHI0 MUHEPATU3YIOTCS 10 MIPOCTHIX
BEIIECTB TJIaBHBIM 00pa3oM MHKPOOPTaHM3MaMH, KOTOPHIE MOXHO HA3BaTh «UHCTUIIBIIIUKAMI)
MOYBHI M OMOCGEPH OT MEPTBBIX OCTATKOB OPraHU3MOB. B pe3ynbTrare MoBEpXHOCTHBIN TOPU30HT
MOYBBI OOoramaercs psaoM OMOTEHHBIX 3JIEMEHTOB, 3aMMCTBOBAHHBIX PACTUTEIHHOCTHIO U3 OoJiee
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rIIyOOKHX CJI0€B MOYBBI U aTMOC(Ephl U HEOOXOAUMBIX AJIi MUHEPAILHOTO MUTAHUS CIIETYIOLTNX
MOKOJIEHUI OpraHu3MoB. /[pyras 4yacTb MEpPTBOIO OPraHHMYECKOIo BEIIECTBA MUHEpAIU3yeTcs He
IIOJIHOCTBIO - U3 HEE CUHTE3UPYETCS CII0KHOE BBICOKOMOJIEKYJSPHOE KOJIJIOMIHOE OpraHMYECKOe
BelIeCTBO Oyporo WM 4YEepHOro IBera — rymyc (meperHoif). I'ymyc obnamaer BBICOKOM
YCTOMYMBOCTBIO IIPOTUB Pa3JI0KEHUS U MUHEPAIN3ALMH, [I0O3TOMY OH IIOCTEIIEHHO HaKaIUIMBaeTcs,
YTO NPUBOAUT K 0Opa3oBaHUIO Ha IMOBEPXHOCTU IMOYBHI TEMHOTO T'YMYCOBOTO TOpU30HTa (OH
NPUCYTCTBYET B KaXKIOH MouBe, a B ruapocdepe -B TOHHOM miie BojoeMoB). Ilpu cBoeit 6omboi
YCTOMYMBOCTU TYMYC BCE K€ IOJBEPraeTcsi MEUICHHOMY pasliokeHuio. [loaToMy OH cCiiyXuUT
IIOCTOSIHHBIM MCTOYHHUKOM JIETKOJOCTYIHBIX JJIsi OPraHU3MOB BEIIECTB M BHEPIUU U HIPAET
UCKJIIOYUTENbHYIO pOJIb B CO3JaHMM IOYBEHHOTo Imiogopoaus. ['ymyc sBisercs pe3epBoM U
CTa0MIIN3aTOPOM OPTaHUYECKOM KU3HU OHOChEpBbI.

[Ipouieccel OMOreHHOM aKKyMYJSIIMM B TOYBE COBMEIIAIOTCS C  Ipolieccamu,
XapaKTepHBIMU JUIsl KOPbl BBIBETPUBAHUS, B PE3YJbTAaTE YEro MEPBOHAYAIBHO OJAHOPOJHAS TOJILA
MoYBOOOpa3yoIIeld MOpPOAbl pacuiieHsieTcsl Ha Topu3oHTHL. OOpasyercs MOYBEHHBIH MPOoGUIb -
XapakTEepHBIM IPU3HAK IIOYBBI, BBIIEICHHBIM BIIEPBBIC OCHOBOIIOJIOKHUKOM II0YBOBelneHUs B.B.
HokyuaeBpiM. [IpoTekaromue B TOYBE MPOLECCHl OMPENEISIIOT B CYIIECTBEHHOM CTENeHu
IIPEBpaLIEHMs], TPOUCXOASIIME B IOJIIOYBEHHBIX TOPU30HTaX KOpPbI BbIBETpHBaHUA. B mousax
TOTOBUTCS OCHOBHOWM Marepuall, oOpa3ylolluii B JaJbHEWUIIEM KOHTHUHEHTAIbHBIE M MOPCKHE
OTJIOKEHUS, U3 KOTOPBIX (POPMUPYIOTCS HOBBIE TOpHBbIE MOPOJIbl. bojee Toro, 3a cuer BbIHOCA U3
MOYBBl M B IEJIOM K3 KOPbI BBIBETPUBAHMS JIETKOMOJBIKHBIX B BOJHOH Cpele SJIEeMEHTOB
o0pa3oBanack 3HAYUTEIbHAS YaCTh COJIEH ruapocgepsl.

CBouM cyiiecTBoBaHuEM reorpaduueckas 000siouka 00s3aHa pa3IMYHBIM BUIAM SHEPTHH
[3, 24, 27, 28]:

(0 OCHOBHBbIE TNEPBUYHBIE BHJIBI SHEPruM - Jyductass >Hepruss CoNHLA U BHYTPEHHSA
TEII0Ta 3eMIIH;

¢ BTOpUYHBIC BUJBI SHEPTUH, SBISIONUIUECS PE3yNbTaTOM TpaHCHOpPMALUU TEPBUYHBIX, -
XUMHUYECKasl ~ JHEprusi, MPOSBISIOMIASCS  MPEUMYIIECTBEHHO B BHUAE  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MPOLIECCOB, U OMOreHHas, MCTOUHUKOM KOTOpOW siBIsieTcs (DOTOCHHTE3 Y
pacTeHMi, XEMOCHUHTE3 y HEKOTOpBIX OAaKTepui, SHEpPrus OKHUCICHUS IpPH YCBOCHHUU MUIIH
KUBOTHBIMH, NTPOLIECCHI Pa3MHOXEHUS U PUPOCTa OHOMACCHI;

0 TEeXHOreHHas JHEprus, T.e. SHEPIUs, cO3/laBaeMas YeJOBEUYECKUM OOIIECTBOM B
npoliecce MPOU3BOJICTBA, KOTOPasi COMOCTaBUMA MO BEIMUYUHE C PUPOJAHBIMH (DaKTOpaMH.

ConHeyHass paauanuss — OCHOBHOWM JIBUraTellb BCEX MPHUPOAHBIX IPOIECCOB B
reorpaguueckoil obonouke. MiMeHHO Onaromapst el TEKyT peKH, AYIOT BETpbI, 3€JEHEIOT MOJIS...
Conneynas paguanus aaet 99,8% Bcel TEmiIoTH, MOMAJAIOIICH Ha MOBEPXHOCTh 3emun. Bcero
28% o01miero MoToka COJHEYHOW pajualiM, MOCTYMAIOLIEH Ha BEPXHIOI TpaHHUIly atMocdepsl,
OnpeAeNsieT TEIUIOBOW PEKUM 3€MHOM MOBEPXHOCTU. B cpegHeM miid Bceld MOBEPXHOCTH 3EMIIU
ATOT IPUTOK COJHEYHOH TEIIOTHI COCTABIISIET 72 KkKa/cm? B rox. OH pacxoayeTcs Ha TasHUE JIbJIOB
U HCIapeHHe BOJbl, Ha (DOTOCHHTE3, a TaKKe Ha TEIUIOOOMEH MEX]y 3€eMHON MOBEPXHOCTHIO,
aTMocdepoil U BOJaMH U MEXAY MOBEPXHOCTHIO M JIEKAIIUMH IMOJ HEW CIOSIMH MOYBOTPYHTOB.
3aMeTHM, UTO MOCKOJIbKY HaJl CylIeil MeHbIe 00JIaYHOCTh, CIEI0BaTEIbHO, MEHbIIIEE KOJTUYECTBO
panuanuM oTpakaercs oOJakaMM B MHPOBOE NPOCTPAHCTBO U Cylla MOJy4YaeT COJHEYHOU
panvanuu OoJbIIe, YeM Takas ke IUIomaab okeaHa. Ho y cymm u Oonblas oTpaxaTenbHas
CroCcOOHOCTH (ayIb0e0): TMOoJIydasi COTHEYHOW TEIIOTHl OOJBIIE, YeM OKEeaH, Cylla ero OolbIle U
oTnaer. B urore paauanvoHHBIA OaJlaHC MMOBEPXHOCTH OKEaHa COCTABISIET 82 KKa/cM® B roji, a
CYIIH - TOJBKO 49 KKaJ1/cM® B TOIL.

[Tpubmm3uTensHo 1/3 00mero KoOJWYECTBA COJHEYHOW SHEPTHH, IOCTYIAMOIICH Ha
BEPXHIOIO TpaHHIy aTMochephl, OTpakaeTcs B MHPOBOE NPOCTpaHCTBO, 13% mormomaercs
030HOBBIM cj10eM cTpaTochepsl, 7% - octanbHOM aTMochepoii. CienoBaTellbHO, TOJBKO MOJIOBHUHA
COJIHEYHOM 3HEPIrUU JOCTUraeT 3eMHOW mNoBepXHOCTH. Ho m3 1ol monoBuHBI 7% oOTpaskaercs
o0paTHO B MHpPOBOE MPOCTpPaHCTBO, a eme 15%, morjgomasce 3eMHOH MOBEPXHOCTHIO,
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TpaHc(OpMHUpPYETCS B TEIJIOTY, KOTOpas HW3Iydaercs B Tporocdepy M B 3HAYUTEIHHOH Mepe
omnpenenseT TeMneparypy Bo3ayxa.

N3 obmiero xosMyecTBa COJHEYHOM SHEPrUM, MOCTYMAMOIIEH Ha 3€MHYIO IOBEPXHOCTD,
pacTUTENbHOCTh CYIIM M MOpSA HUCHONB3yeT Juisi (oTocuHTe3a B cpeaHemM okono 1% (B
ONTUMAJIBHBIX YCIOBHUAX YBIAXKHEHHUA - 10 5%), XOTA (OTOCHHTETUYECKH AKTHBHAS DPagUalus
(KOTOpYI0O MOXHO HCIIOJIb30BaTh s (OTOCcHMHTE3a) cocTaBisieT npumepHo 50% cymmapHOi
panuanuy, MOCTYHAOLEH Ha MOBEPXHOCTh 3eMiM. M3 Bcero 3Toro cieayer, YTo HaXO)KIECHUE
nyTel MOBBIIICHHUS] MHTEHCUBHOCTH (JOTOCHHTE3a 3a CYET YBEIMUYEHUS KOJIMYECTBA HCIIOIb3yeMOMN
COJIHEYHOM 3HEPIMH MOXKET IPUBECTU K PELICHUIO ITPOIOBOJIBCTBEHHON ITPOOJIEMBI, CTOSIILIEN TIEpE]
YEJI0BEYECTBOM.

I'eorpaduyeckass 06009Kka CrHocoOHA aKKyMyIUpOBaTh IyducTyro sHepruro CouHIa,
nepeBojisi ee B MHbIE QopMmbl. [l Hee XapakTepHO HAIMYUE TaK HA3bIBAEMOW I'€0JOrHYecKOi
HaMATH -CJIOEB OCAJ0YHBIX NOPOJI, 00JaAAI0IIUX OTPOMHBIM SHEPreTHUECKUM MOTEHIMAIOM, 4YTO
CO3/1aeT MPEANOChUIKH JJIsl NaldbHEeHIIeld MPOrpecCHBHON SBOMIIOIMH BCEX YAaCTHBIX Ie0000JIO0YEK.
ConHevHasi pajuanus OKa3blBaeT 3HAUMTENILHOE BIMSHHE Ha pa3BUTHE JHUTOC(EpHl, TaK Kak
0Ca/IoYHbIE TOPOJbI HECYT CJeAbl JEATEIbHOCTH OpPraHU3MOB - AKKyMYJISTOPOB COJHEYHOU
SHEpPruM, a KPUCTAJUIMYECKHE IOPOJIbl, OKA3aBIIMECS B pe3y/lbTaTe ACUCTBUS BHYTPEHHUX CHI
3eMuln Ha €€ MOBEPXHOCTH, BKIKOYAKOTCA B KPYrOBOPOT BEIIECTB MPEXJE BCEro IO BIUSHUEM
COJIHEYHOH paJINaLiH.

Buympennss mennoma 3emnu urpaet BaXHYIO poJib B JKU3HU Teorpadudeckoil 000I0UKH,
XOTSl €€ IOCTYIAaeT MPUMEPHO B 5 ThIC. pa3 MEHBIIE, YEM COJHEYHOW TEIJIOThL. McTouyHMKaMu
BHYTPEHHEH TEIUIOThI BBICTYIAIOT:

O pacnan paguoakTHUBHBIX 3JEMEHTOB (paausi, ypaHa, Topus u Ap.). IX oTHocutenbHOe
coJiepKaHWe B 3E€MHOM KOpe HEBEIUKO, HO aOCOJIOTHOE KOJMYECTBO H3MEPSETCsl COTHSAMHU
MUJUJIMOHOB TOHH. ATOMBI pPaJJMOAKTUBHBIX AJIEMEHTOB CaMOIIPOU3BOJILHO PACHalaroTCsl, BBIIEISI
npu 3ToM TeroTy. OHa HakalMBaJachb C MOMEHTa BO3HMKHOBEHMS 3€MJIM UM BO MHOIOM
onpezensna ee pasorpeB. Tak, 1 r pagus maer B TedyeHue yaca 140 kan, a mpu modypacnaje,
KOTOpBIM NpoJoJkaeTcd NpuMepHO 20 ThIC. JIET, BBIAENAET CTOJBKO K€ TEIUIOTHI, CKOJIBKO IPU
cxuranuu 500 kr kameHHOTro yrias. OO0mas BeTUYMHA TEMJIOBOM SHEPTUHU PAIMOAKTUBHOTO pacmaaa
OIlcHUBaeTcs B 43 10'° KKaJI/TOI;

O rpaButannoHHas quddepeHuranys ¢ nepepacrpeneIeHieM MaTepuaia Mo IIOTHOCTH
(YIIIOTHEHHWE) B MaHTHH U AJpe, COMPOBOXKAAIOMIANACS BbIJCIEHUEM TEIUIOTH. HacTuil, KOTOpbIe
OBLIM HEIUIOTHO «YyNaKOBAaHB» NMpU 00pa30BaHWU HalIEW IUIaHETHI, MEepEeMeIlasch K €€ LEHTPY,
peoOpa30BhIBAIOT MOTEHIIUAIBHYIO SHEPTHIO B KHHETHUYECKYIO U TEIUIOBYIO.

B mnpenenax reorpaduueckoil 000JI0YKM AEMCTBUE I'PaBUTALMU YCUIIMBAETCs, TaK Kak
BEIIECTBO 3/IeCh CYIIECTBYET B pa3HbIX arperaTHbIX COCTOSHUSX (TBEPAOM, JKUIKOM U
razoo6pasHom). [loaTroMy TekTOHMYECKHE MpOIECcChl epeMEIeHHs] 3eMHOM KOpbl Hanbosee SpKo
NPOSIBIIAIOTCS HA TPAHUIE Pa3HbIX chep — IUTOChepsl U aTMOChEphl, TUTOCHEPHI U PI/IIIQpOC(I)CpBI.
Ecnmu B nmutocdepe naBieHne Bo3pacTaeT paBHOMEpPHO B cpenHeM Ha 275 atm Ha 1 cM” Ha 1 kM
rIIyOuHBI, TO B OKE€aHE OHO BO3pacTaeT BTPOE MEJUIEHHEe, a JIaBJIeHHE BO3ayXa B arMocepe 1o
cpaBHeHHIO C juToceport U ruapochepoit HUUTONKHO. CHIBI TTyOMHHOW SHEPTHH BBI3BIBAIOT
TOPU30HTAJIBHBIE TE€PEMEIIEHUs] JUTOCPEpPHBIX IUIUT, TOAHATUS W ONYCKAaHUS MaTEepUKOB,
OTCTYITAaHHE M HACTylaHue Mopeil. BHyTpeHHs )K13Hb 3EMIIM IPOSBIISIETCS. B BUIE 3€MIIETPSCEHUN
U M3BEP)KEHMH BYJIKAaHOB, a TaKXe TIel3epoB (MCTOYHUKOB, MEPHOAMYECKH BBIOPACHIBAIOIIMX
(doHTaHbI ropsAYeil BOJBI U TIapa).

Haunbonee mHTEHCHMBEH OOMEH BeleCTBA M JHEPrUU B JaHIMIAa(TOOOpa3yoleM Cloe
reorpaduueckord 000JI0YKH. MOIIHOCTh 3TOTO CIIOSl OIleHWBaeTcs BeauduHor ot 30—50 M B
NOJIIPHBIX MYyCTHIHAX A0 150-200 M B 30HE BIAKHOTPONMYECKUX JIECOB (TMIEH); B OKEaHE OH
BKJIFOYAET BCIO Tommy Truapocdepsl. JlanamadToodpasyrommii cioi xapakrepuzyercs Haubosee
TECHBIM TIPSMBIM KOHTAKTOM BCEX KOMIIOHEHTOB TIeorpauueckoil 0OOJIOYKH IOJ BIUSHHEM
sHepruu CoJjHIIA, BHYTPEHHHUX CHJI 3eMid (B TOM 4YMCIE U CHJIBl TSXKECTH) U JAEATEIbHOCTU
4eJI0BEKA.
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OnHOM M3 BaXHBIX OCOOCHHOCTEH Teorpaguueckoil  00OJIOUKM  SABISETCA €€
eeocpaguueckas 3onanvHocms. llpencraBieHuss o HeW NOABWIMCH elle B aHTU4YHOH ['peruu.
Konmnenmus reorpaduieckoii 30HaITBHOCTH Obl1a 00ocHOBaHa B.B. Jloky4aeBsiM B 1899 1.

HepaBHOMepHOE pacnpelesieHre COIIHEYHON paualy 10 MOBEPXHOCTH 3€MIIM IIPUBOJUT
K BO3HUKHOBEHUIO KIMMATUYECKUX IOSICOB, ISl KAXKJIOT0 U3 KOTOPBIX XapaKTEPHBI ONPEIEICHHbIE
IpUpoHbIe Ipouecchl. Ha UX 0CHOBE BBIACIAIOT 2eocpaguueckue nosca.

OObruHO TOBOpAT O 13 Teorpaduyeckux mosicax: OIMH OKBAaTOPUAIbHBIM, JBa
cyoskBaropuanbHbix (B CeBepHoM u  HOxHOM mnosymapusix), JBa TpPONMYECKHX, [IBa
CyOTpONIMYECKHX, JIBa YMEPEHHBIX, 1BA CYOMOSPHBIX (CYOapKTHUECKUI U CyOaHTAPKTHUECKHUI) U
J1Ba MOJISIPHBIX (ApKTUUYECKUH U aHTapKkTH4ecKuil). Jlaxke caMm nepeyeHb Ha3BaHUM CBUIETEIILCTBYET
0 CHUMMETPUYHOM pACIOJIO)KEHUU II0SCOB II0 OTHOIICHHWIO K 3KBaTopy. B KaxknoMm u3 Hux
npeo0iajaloT ONpe/eieHHble BO3AYyLIHbIE Macchl. JlJis 3KBaTOpUanbHOTO, TPOINHUYECKOTO,
YMEPEHHOTr0, apKTHYECKOI'0 MOSCOB XapaKTepHbl COOCTBEHHBIE BO3AYILIHBIE MACCHI, & B OCTAJIbHBIX
noscax MONEPEMEHHO TOCIOACTBYIOT BO3JYILIHBIE MAacChl COCEIHUX reorpaduyeckux mnoscos. B
JeTHeW mosioBuHEe rojaa B CeBepHOM IMONYIIAPUU TOCHOJCTBYIOT BO3JYIIHBIE Macchl U3 Ooiiee
10%HOro nosca (a B FOxxnoM, Ha060poT, U3 OoJiee CEBEPHOr0), B 3UMHEN IIOJIOBUHE rojia - u3 doiee
ceBepHOro nosica (a B FOxuowm nosnymapun — u3 060J1ee 10KHOTO).

[IupoTHble reorpapuueckue nosica Cymu HEOAHOPOAHBI, YTO ONPEEIAeTCs IPEKIE BCEro
TEM, B KakOM pailloHe - NPUOKEAHWYECKOM WJIM KOHTUHEHTAJIBHOM - OHH HaXOJATCS.
ITprokeaHnnyeckue paioHbl Jy4llle YBIAKHAOTCS, & KOHTHUHEHTAJIbHBIE, BHYTPECHHHUE, HAIIPOTUB,
Oosee cyxue, Tak Kak 3J/IeCh BJIMSHHE OKEaHOB IOUTH He omymaercs. Ha 3Tom ocHoBaHuM mosica
JENATCSA HAa IPUOKEAHNYECKME U KOHTUHEHTAIIBHBIE CEKMOpbl.

Haunbonee HarmsgHO CEKTOPHOCTH BHIpAKEHA B YMEPEHHBIX M CYOTPONMUYECKHX MOscCax
EBpasun - KOHTMHEHTE MaKCHUMAJbHBIX pa3MepoB. 3JeCh BIAXHbIE JIECHbIE JaHAMAPTHI
MPUOKEAHNYECKUX OKPauH M0 Mepe ABUKEHUSI B ITTyOb MaTepUKa CMEHSIOTCS CyXUMU CTEHBIMH, a
3aTeéM TMOJIYIYCTHIHHBIMH U IYCTBIHHBIMHU JIaHAIIa(TaMHd KOHTHHEHTAJIBHOTO CcekTopa. MeHee
YETKO CEKTOPHOCTD MPOSIBIISIETCSA B TPOMUYECKOM, CYOIKBAaTOPHAILHOM M AKBATOPUAIBHOM I05ICaX.
B Tpommkax BeIgensoTCS Bcero JBa cekropa. [laccarbl (ycTroiuuBble Ha TMPOTSIKEHUU Toja
BO3/yILIIHbIE TEUEHUS HaJl OKEAHaMU) MPUHOCIT OCAJKHU TOJbKO HAa BOCTOYHBIE OKpPauHbI MOSCOB,
I7I€ pacIpOCTPAaHEHBI BJIAJKHBIE TPONMUYECKUE Jieca. Bo BHYTpEHHUX M 3alaJHbIX pallOHax CyXOHW,
JKapKHUIl KJIIMMaT; Ha 3ala/HbIX 0OEpekbiX MyCTHIHU BBIXOJAT K caMoMy okeaHy. Ilo aBa cexropa
BBIJICJIAIOT TaK)Ke B KBAaTOPHUAIBHOM U CY03KBaTOpUAIBbHOM Mosicax. B cy0skBaTOpHAIbHOM - 3TO
MOCTOSIHHO BJIQXKHBINA (BOCTOYHBIN) C JIECHBIMU JIaHAIIA()TaMU U CE30HHO BJIAXKHBIN (BKIIIOYAET BCIO
OCTaJIbHYIO YacTh), 3aHATBHIA PEAKOJEChIMU U CaBaHHaMM. B skBaropmalbHOM Tmosice OoJbIlas
4acTb TEPPUTOPUU OTHOCUTCS K IOCTOSHHO BJIQXKHOMY CEKTOPY C BIIQXKHBIMU <«IOKIEBBIMI
jJecaMd U JIMIIb BOCTOYHas mepudepus — K CE30HHO BIAXKHOMY, TIJIeé paclpoCTpaHEHBI
MIPEUMYIIECTBEHHO JIUCTONaIHbIe Jieca. Camasi pe3Kasi «CEeKTOpHasi IpaHUIay MPOXOIUT TaM, I/Ie Ha
MyTH BO3JYLIHBIX MacC BCTAIOT TOpHbIe Oapbepbl (Hanpumep, Kopaunsepsl B CeBepHOit AMepHKe U
Annpl B FOxHOI). 31ech 3amaaHble MPUOKEAHWYECKUE CEKTOPhl OIPaHUYEHBI Y3KOU TPHOPEKHOM
I10JIOCOM PAaBHMH U MPUJIETAIOIIUX TOPHBIX CKJIOHOB.

CekTopsl monpa3fendloTcs Ha 0Oojee MeNKHE E€IUHHUIBI - HpUpoOHble  30HbI,
pa3aMyarolrecs: M0 COOTHOLIEHUIO TEIla M BJIArM, TaK KaK OJAMHAKOBOE KOJMYECTBO OCAJKOB,
Hanpumep MeHee 150-200 MM B roJi, B TyH/Ipax MOXET MPUBECTU K Pa3BUTHIO OOJIOT, @ B TPOITUKAX
- K (hOPMUPOBAHHIO MTYCTHIHb.

Ecin B ocHOBe jeneHuss MaTepuUKOB Ha [osica JieXaT TMPEeXAe BCEro pazIudus
paZvallMOHHBIX YCJIOBMM Ha 3€MHOM IOBEPXHOCTH, TO B OCHOBE JCJIEHUS Ha 30HBI - Pa3Iu4Us
pagualoHHOro OajJlaHca M TOAOBBIX CYMM OCaJKOB, T.€. YBIQKHEHHE 3E€MHON IOBEPXHOCTH.
CooTHoIIIeHHE TEIUIOTHl U BJIAard BbIpakaeTcst (hopMyJol paaualmoOHHOro MHIEKca cyxoctu [11,
24, 28]:

Ir =R /(LN

rae R - TogoBoi paguanioHHbIN 0agaHC TTOBEPXHOCTH, T.€. MPUXOJ] — PACXOJl JTYIHUCTOU

o 2
SHEPTUU COJIHEYHOH pamuanuu, KKau/cM”; L - rogoBasi CKpbITas TemioTa UCHapeHus, KKaj/cMm ; 2 -
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rogoBasi CyMMa OCaIKoB, I/cM°. PajuanuoHHblil GanaHC R OBEPXHOCTH CYIIHM YMEHBIIAETCS OT
9KBATOpa K MOJIFOCAM: HAa AKBATOPE OH cocTaBisgeT okojio 100 KKa/cM® B TOX, B paiione CaHKT-
[TerepOypra - 24 KKa1/cM® B Ot (puc. 10.2). Mnnekc cyxocTH HEAOCTATOUHO MOJHO XapaKTepU3yeT
reorpaguueckue 30Hb1. OHO U TO e ero 3HaYeHHe, KaKk BUJHO U3 PUCYHKA, TUIIMYHO JAJISl Pa3HbIX
MNpUPOAHBIX 30H: U JJIA TafIFI/I, U I HIUPOKOJIUCTBCHHBIX JICCOB YMCPCHHOI'O II0sCa, WU IJIid
9KBATOPHANBHBIX JiecoB. [loaToMy ydeHble TMBITAIOTCS Haith Oojiee  yHHMBEpCalbHbIC
XapaKTEPUCTUKHU TeorpaduIecKoil 30HaTbHOCTH.

[Ipn nBMKEHHH OT MOJIFOCOB K 3KBAaTOpPY Ha MarepHkax, B ocobeHHocTH B (CeBepHOM
MOJIYIIAPUH, HEKOTOphIE OOIIME CBOMCTBA MPHUPOIBI MEPUOJHMUECKU MOBTOPSIIOTCS: 3a O€3JIeCHOM
TYHIIPOH CJENYIOT K IOTy JIECHBIE€ 30HBI YMEPEHHOIO I0sica, 32 HUMH - CTENHU U IYCTHIHU
YMEPEHHOTO0, CyOTPOMMYECKOr0, TPOIMYECKOTO IMOSICOB, Jajee — Jieca 3KBAaTOPUAIBHOTO MOsCa.
OTa 3aKOHOMEPHOCTh ObLIAa OTPa)KE€Ha B MEPHOJIUUYECKOM 3aKOHE 30HAILHOCTHU, COTJIACHO KOTOPOMY
ocHOBY nuddepenimanuu reorpaguaeckoil 000JI0YKH COCTABIISIOT:

¢ KOIMYECTBO MOTJIOMAEMON COJIHEYHON SHEPTUH, BO3PACTAIOLIEE OT MOJIFOCOB K 3KBATOPY
N XapaKTCPHU3yCeMOC€ I'OJOBbIMHU BCIIMUYMHAMUA PAAVNAIHUOHHOT'O 6aJ1cha 3eMHOH IMOBCPXHOCTH;

Mosic R, xkan/cm’ 200100 50
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Puc. 10.2. T'padux reorpadmgeckoit 30HanbHOCTH cymuy CeBepHOro momyia-
pus [24, 28]
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Puc. 10.3. Ileproauyeckuii 3akoH reorpad)uyeckoil 30HATBHOCTH (IHAMETPHI
KPYXKKOB MPOMOPLHOHAJIBHEI OHONOrHYeCKOi NpoAyKTHBHOCTH Nanmmadgros [9])

0 KOIUYECTBO HOCTyr[aIOIJ_Ieﬁ BJIaT'v, XapaKTCPU3YIOIICCCS T'OJJOBbBIMU CYMMaMH OCA/IKOB;
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(0 COOTHOIICHHE TEMJIOTHl W BJard, TOYHEE, OTHOIIEHHE paJMAIMOHHOrO OajaHca K
KOJIMYECTBY TEIUIOTHI, HEOOXOAUMOMY JJIsl UCIIAPEHUs TOI0BOI CyMMBI OCAJKOB, - paIrual[MOHHBIH
UHJEKC CYyXOCTH.

3aKOH NEPUOAUYHOCTU MPOSBISETCS B TOM, YTO BEJIMYUHBI MHIEKCA CYXOCTU MEHSIIOTCS B
pa3HbIX 30HaX OT 0 10 4—5, TPWXKIBI MEXKYy MOJTIOCAMU U SKBATOPOM OHHM OJM3KU K €IUHUIIE -
9TUM 3HAYEHUSIM COOTBETCTBYET HauOoJblIasi Ouojornyeckas Mpo yKTUBHOCTD JaHAMA(TOB (puc.
10.3).

Jlanowagmer - 6onee MeNKUe eIUHULBI 0 CPABHEHHUIO C MPUPOJHBIMU 30HAMH, CIIYKAaT
OCHOBHBIMH  siueiikamu reorpaduueckoit oOonouku. [lo MuKpoKIMMary, MUKpoOpenbedy,
MOYBEHHBIM MOATUIIAM JaHIMAPTHl NOAPa3ACNAI0TCA HAa YpOouHIla U jaajee Ha (auuu, KOTOpbie
OTJIIMYAIOTCS OT OKPYXAIOMIKUX. ITO MOXKET ObITh KOHKPETHBIH OBpar WM XOJIM U MX CKIIOHBI, JIEC,
1oJie u T.1.

Pacnionoxxenne reorpaguueckux MOSCOB M 30H HAa 3E€MHOM Cylle MOXHO YSCHUTD,
0o0paTHBIINCh K TUIOTETHUYECKOMY OJHOPOJHOMY PAaBHHHHOMY MAaTEpUKY IUIOIIAbI0, paBHOMN
momaau cymu [28, 33]. Ouepranue 3Toro Mmarepuka B CeBEpHOM MOIYyIIAPUU — HEUYTO CpeaHee
mexnay CesepHoii Amepuxkoil u EBpasueit, a B IOxHoMm - Heuto cpennee mexnay IOxHoi
Amepukoil, Appukoit u Asctpanueil (puc. 10.4). HaneceHHble Ha 3TOM T'MIIOTETUYECKOM MAaTEPUKE
IpaHULbI TeorpadUYeCcKuX MOSICOB M 30H OTPaKaloT TeHepalln30BaHHbIEe (CPEAHNE) KOHTYPHI UX Ha
paBHUHAX pealbHbIX MaTepukoB. Ha3BaHMs MpUPOIHBIX 30H JaHbI 110 PACTUTEIBHOCTH, TaK KaK B
OJIHUX U TeX K€ MPUPOJHBIX 30HAX Ha Pa3HBIX MATEPUKaX PACTUTEIbHBIA MOKPOB UMEET CXOIHbBIE
yepThl. OJJHAKO Ha pacIpe/ieIeHUE PACTUTEIbHOCTH OKa3bIBa€T BJIMSHUE HE TOJIBKO 30HAJIbHBIN
KIIUMaT, HO WU JApyrue (akTopbl - SBONIOINUS MaTEPUKOB, OCOOEHHOCTH TOPOJI, CIArarollux
[IOBEPXHOCTHBIE TOPU30HTHI, M, KOHEYHO, MACSITEIbHOCTb YEJOBEKA. 3aMETHM, 4YTO CTPYKTypa
HOSCOB M HAabOp NMPHUPOIHBIX 30H YCIOXKHSAIOTCA OT apKTHUECKUX PaiiOHOB K JKBaropy. B sTom
HalpaBJIeHUU Ha (OHE YBEIWYMBAIOUIETOCS KOJIMYECTBA COJHEYHOM paJAualud B YCIOBHUSAX
YBIIQXKHEHUSI BO3PACTAIOT PETMOHAIbHBIE pa3iuyus. DTUM OObsCHAETCs Ooyiee pa3HOOOpa3HbIN
XapakTep JaHAMAa(TOB B TPONUYECKUX IIMPOTaX. B MONSApHBIX pailoHax Mpu MOCTOSTHHOM
nepeyBIaXKHEHUH, HO HEIOCTaTOYHOM KOJIMYECTBE TEIUIOTHI 3TOT0 He HA0II01aeTCsl.

Ha nmanmmadTtHyio CTpyKTypy Treorpaduieckoil 0O0OJOYKM TMOMHUMO KIMMATHYECKUX
(bakTOpOB BIMSIOT Pa3jiMuyMs B CTPOCHUU 3€MHOM MoBepxHOCTU. Hampumep, B ropax OTYETIUBO
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Puc. 10.4. Cxema reorpauueckux rMosCOB H OCHOBHBIX 30HAIBHBIX THIIOB
nanamadToB HA THIOTETHYECKOM MaTepuKe (pasMephbl H300pakeHHOTO MaTepuKa
COOTBETCTBYIOT [1OJIOBHHE TUIOIIAH 3EMHOH CyNIH, KOH(UTypaLus ~ ee pacioio-
KEHMIO TI0 1ITHPOTaM): | — rpaHuLIbl MOACOB; 2 — rPaHUIIBI 30HANBHBIX THIOB JIaH -
uadros; 3 — TemIble TeYeHMA; 4 — XONOIHBIE TEYEHHH; 5 — TOCHOJACTBYIONIME

HOHHO)KHI‘/’I K Beme/IHaM. BETPEI; 6~ I'PaHHIbl CCKTOPORB

Baxxnol 0oco6eHHOCThIO Teorpaduueckoil 000JIOUKH SBIISETCA €€ aCHMMETpHs. Briienstor
CJeyIOIMEe BUJIBI aCUMMETpHH [24]:

O mnonspHas acumMmeTrpus. OHa BbIpakaeTcs, B YacTHOCTH, B ToM, 4To CeBepHoe
nonymiapue Oosnee MatepukoBoe, yeMm FOxuoe (39 m 19% mmomanm cymm). Kpome Toro,
pasnuyaroTcs reorpapuieckas 30HAIbHOCTh BhICOKUX MMpoT CeBepHoro u KOkHOro nmomymapuii u
pacmpocTpaHeHue opraHu3moB. Hampumep, B FOkHOM monymapuu HET HMMEHHO TeX
reorpapuueckux 30H, KOTOpbIE 3aHMMAIOT camble OOJIbIIME MPOCTPAHCTBA HA MaTepukax B
CeBepHOM TONyIIApPUM; HA TPOCTPAHCTBAX CyIu U okeaHa B CeBepHoM M HOKHOM momymapusix
OOWTAIOT pa3HbIe TPYIIBI KHBOTHBIX W TTHIL: JUISI BBICOKMX MMUPOT CeBEpHOTrO MOJIyIIaApHs
XapakTepeH Oemblil MeBeb, a ISl BRICOKUX MMpoT KOkHOTO monymapust - TUHrBuH. [lepeuncnum
emie psia MPU3HAKOB MOJSIpHONW acumMMeTpuu [28, 33]: Bce 30HBI (TOPU30HTAIBHBIE U BHICOTHHIC)
CABUHYTHI K ceBepy B cpemHem Ha 10°. Hampumep, mycThIHHBIN Tosc pacmoiioskeH B HOxxHOM
noxymapun Ommke K dkBaropy (22° rw.m), dem B CeBepHoM mnonymapuu (37° c.i);
AHTHUIMKIOHATBHBIN TIOSIC BEICOKOTO JaBieHus B FO>kHOM momymapuu pacrnoioxeH Ha 10° Gmke K
sKkBaTopy, yeM B CeBepHOM momymapuu (25 u 35°); Gonblas 4acTh TEIUIBIX OKEAHWYECKHUX BOJ
HAIpaBJIETCS U3 3KBaTOpUalbHbIX WIMPOT B CeBepHoe, a HE B IOkHOE monymapue, MO3ITOMY B
CpPEeIHUX U BBICOKHX IMIMpoTax Kiaumar CeBepHOro mnoiymiapus Temiee, ueM KOxHoro;
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¢ acuMMeTpHs MAaTEpPUKOB M OKEAaHOB. 3eMHast IOBEPXHOCTD MOJIEJIEHA MEX/1y MaTepUKaMHU
1 okeaHamu B oTHomeHuu 1:2,43. Ilpu 3ToM y HUX ecTh MHOTO oOmiero. M Ha cymie, 1 B okeaHe
TOCIIO/ICTBYIOT BCE TpU THIIA BEIIeCcTBa, Ha3BaHHBbIC B.M. BepHajackum KOCHBIM, OMOKOCHBIM W
KUBBIM. Tak, KOCHOE BELIECTBO OKEaHa -3TO OKEAHUYECKasi BOJIa C PACTBOPEHHBIMU B HEMl COISIMU U
MEXaHUYECKUMHU B3BECSMHU, U HEKOTOPbIE W3 HHUX CIYXXaT OCHOBOM IHUTaHUS PaCTUTEIbHBIX
OpraHU3MOB, KaK OYBbI MaTEPUKOB. I B OKkeaHWYeCKOii, U B MAaTEpPUKOBOI YacTsaX reorpaduueckoit
00O0JIOYKH JKUBOE BEIIECTBO COCPENOTOYEHO TJaBHBIM OOpa3oM B MPUIIOBEPXHOCTHOM CIIOE.
Paznuuus OuoMacc W MX MNPOIYKTUBHOCTH Ha CyIle M B OKeaHe OYeHb 3HauuTeNbHbl. Ha
KOHTHHEHTAaxX Mpeo0JIaatoT pacTeHHs, a B OKeaHe - )KUBOTHBIE. bruomacca okeaHa cOCTaBIsIeT BCEro
0,13% cymmapHOil OmoMacchl >KMBBIX OpraHM3MOB IIaHeThl. JKHWBOE BEIIECTBO ILJIAHETHI B
OCHOBHOM COCPEIOTOYEHO B 3€JICHBIX PACTCHHUAX CYIIM; OPTraHU3MOB, HE CIIOCOOHBIX K
dorocuntesy, Menee 1%. 1o konruecTBY BUAOB CYyXOMYyTHBIE )KUBOTHBIE COCTABIAIOT 93% o0miero
KOJIMYecTBa BUJOB. TO K€ COOTHOIIEHHME XapaKTepHO A pacTeHud - 92% cyxonyTHbix u 8%
BOAHBIX. [10 unciy BUZIOB pacTeHHs COCTABISIIOT OKOJIO 21%, )KUBOTHBIX - MPpUMEPHO 79%, XOTS IO
Oromacce 1015 )KUBOTHBIX - 1% Bceil Ouomaccnl 3emin. B o6mem ciyqae JI.A. 3eHkeBud paznuyan
TPU TUIOCKOCTH CHMMETPUHM - aCHMMMETPUM OKe€aHa U CYyIId U COOTBETCTBEHHO TPH THIIA
CUMMETpUHU: 3KBAaTOPUAIBbHYIO IIJIOCKOCTh; MEPUAMOHAIBHYIO IIJIOCKOCTh, IMPOXOJSALIYI0 uepe3
MaTepUKH ¥ BBIPAKAIOIIYIO CXOJCTBO LEJBIX OKEaHOB, MEPUAHOHAIBHYIO IJIOCKOCTH,
pa3leNsIoNy0 KaX/Iblii OKeaH Ha BOCTOYHYIO M 3alaJHyI0 4acTu. Te e IMIOCKOCTH CUMMETPUU
MOKHO BBIJICIUTh U JUIsI MAaT€PUKOB: AKBATOPUATIBHYIO IIOCKOCTh, KOTOpas MOTYEPKHUBACT HUX
HOJIIPHYIO aCUMMETPHIO; TUIOCKOCTH BAOJIb MEPUIUOHAIBHBIX OCEH OKEAaHOB, KOTOPHIE OTMEYAIOT
WHAUBHUAYalIbHbIE OCOOCHHOCTH MATEpPUKOB; IUIOCKOCTH MO MEPHUIMOHAIBHBIM OCSIM MaTepUKOB
(EBpazun, Adpuxku u T.A.), KOTOpble MNOMYEPKHUBAIOT, HAIpPUMEp, pa3IMuusi MYCCOHHBIX -
BOCTOYHBIX M 3alIaJIHBIX - CEKTOPOB MaTEPUKOB.

Haubonee oOmme cBoiicTBa reorpaduueckoil 00OJOYKH OMNPENEISIIOTCS €€ Maccoi,
SHEpruer U ux KpyroBoporoM. OyHKIIMOHUPOBAHUE TeorpapuuecKoil 000JI0UYKH OCYIIECTBISAETCS
MOCPEACTBOM  OOJBIIOTO KOJMYECTBA KPYrOBOPOTOB BEIIECTB M DSHEPruif, obecrneyuBaeT
COXpaHEHHE OCHOBHBIX €€ CBOMCTB Ha MPOTSKEHUM 3HAYUTEIBHOIO BPEMEHH, OOBIYHO HOCUT
PUTMHUYECKHM (CYTOUYHBIM, TOAOBOM M T.I.) XapakTep U HE COMPOBOXKIAETCS €€ KOPEHHBIM
VU3MEHEHHEM. YCIIEIIHOE B3aUMOJECHCTBUE YENOBEKA W IMPHUPOABI BO3MOXKHO IIpU TIOHUMAaHUU
CYIIIHOCTHU 3TOr0 ()yHKIIMOHUPOBAHHUS, TaK KaK yIpaBJICHHE UMH IO3BOJIUT COXPAHUTh CTAOUIIbHYIO
reorpaduueckyto obonouky [1,3, 11,20,24,27,28,33,35].

BemectBo reorpaguueckoii 00OJOUYKM M €ro 3HEpPrusi UMEIT 3€MHOE U COJIHEYHO-
KOCMHMYECKOE TPOUCXOXKIeHHe. BzaumosneilcTBUe KOMIIOHEHTOB TIeorpaguueckoil 000J0UYKH
IPOUCXOAUT IyTeM OOMeHa BEIIECTBOM M DJHeprued B (opme KpyroBOpOTOB pPa3IM4YHOIO
macmTaba. DHepreTuueckuil 6anaHc reorpaduueckoil o6omouku paccmoTpeH B § 10.1, mostomy
3/IeCh OCTAHOBHMMCSI Ha OajlaHCE BEIIeCTBAa M JIPYIHMX BaXKHBIX AJsi reorpaduyeckoil 000I0YKU
UKINYeCKUX mporeccax. OOBIYHO 100 Kpy2o80opomom 6eujecme NOHUMAOm NOSMOPAIOUUECs]
npoyeccol npespaujenuss U nepemelwjeHus ewecmea U IHepauu 8 npupoode, umeiloujue oonee unu
MeHee Yukaudeckuu xapakmep. ITH TPOLECCHI CIEAYET XapaKTepU30BaTh KaK IOCTYINATEIbHbIE,
MOCKOJIBKY MpPH Pa3IMYHBIX MPEBpPALICHUSIX B MPHUPOJE HE MPOMCXOAUT IOJHOTO MOBTOPEHUS
IIUKJIOB, BCET/Ia MPUCYTCTBYIOT T€ WJIM MHBIE U3MEHEHUS B KOJIMYECTBE M COCTaBE 00pa3yroluxcs
BEIIECTB U SHEPTHUH.

B cBs13u ¢ HEMOJIHON 3aMKHYTOCTBbIO KPYTOBOPOTOB BELIECTB KOHIIEHTPALMS TEX UM UHBIX
AIIEMEHTOB MEHsSeTcsl B MacuiTabaX TeoJIOrMYecKOro BpeMEeHH, Hampumep B aTMmocdepe
HaKaIUIMBAIOTCSl OMOT€HHBIE a30T U KUCIOPOJ, B 3¢MHOM KOpe - OMOTeHHBbIE COeTMHEHUS YIiepoia
(HedTh, yrojb, M3BECTHSIKH). B pa3HbIX 4YacTAX IUIAHETHl CKAIUTMBAIOTCS (TIPU HM3BEPKEHUHU
BYJIKAHOB MJIM B COCTaBE€ METEOPUTOB U KOCMUYECKOW IMBUIM) U PAaCCEUBAIOTCS BOAOPOJ, XKEINE30,
Me/lb, HUKEJTb.

KpyroBopor BemecTB B NpUpOAE BKIOYaeT B ce0s MpOLECcCHl IMpeoOpa3oBaHMS
MPOCTEHIINX MHUHEPAIbHBIX M OpraHOMUHEPAJIbHBIX BEIIECTB B 0o0Jiee CIOKHBIE COEIMHEHUs, UX
nepeMeleHne, JaIbHEHIIyI0 AeCTPYKIUI0 ¢ oOpa3zoBaHueM MpocThiX ¢opm. Tak, exeromHo us
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MHupoBOro okeana ucrapsiercs 6osee 450 ThiC. KM® BOJBI X IPHMEPHO CTONBKO K€ BO3BPAIIACTCS B
BUJE aTMOC(EpHBIX OCaaKOB M cToka. OJHAKO 3/eCh NPOSBISETCS HEMOJHAs 3aMKHYTOCTh
KPYroBOpOTa BOJIBI: BOAA aTMOC(EPHBIX OCAJKOB MOXKET CBS3BIBATHCS B PE3yNbTaTe PA3TUYHBIX
peakuuil WM TOTPYKEHHS B TOJNIy 3€MJIM; 4YacTh BellecTBa 3eMJId, B TOM 4YHCIE BOJa,
HEMPEPhIBHO YXOAMT B MEXKIUIAHETHOE MPOCTPAHCTBO W3 BHEIIHUX CIIOEB aTMOCQeEphl, Tae
CKOPOCTh ra30B HAYMHAET MPEBBIIIATh KPUTHUECKYIO (MIEPBYI0 KOCMUYECKYIO) CKOPOCTh. B 001em
cllyyae OLIGHUTHh TOJHBIM OanaHc BemiecTBa (COOTHOIIECHHE MEXAY HPUXOIOM U PAacX0JOM)
reorpauueckoii 000J0YKHM JOCTATOYHO clokHO. Ho mpeamomaraercs, 4to 3TOT OayaHc
MOJIOKHUTEIBHBIH, T.€. B Teorpaduueckoil 000I09Ke BEIIECTBO HAKATUINBACTCS.

BemectBo kaxxmoi yacTHOM 000J109kH (Tuapocdepbl, arMochepbl U mp.) TPUCYTCTBYET B
Jpyrux 4acTHBIX obosioukax. Hampumep, BoJa MpONHUTHIBAET TOPHBIE MOPOJBI, a BOJSHBIC Maphl
MPUCYTCTBYIOT B atMocdepe. bosee Toro, siBleHUs U MPOLIECCHI, TPOUCXOAIINE B reorpaduueckoi
000JI0YKe, OCYHIECTBISIOTCS COBMECTHO M HEpa3phiBHO. Bce KOMIOHEHTHI Treorpaduyeckoi
000JI0YKHU B3aMMOJICUCTBYIOT U IPOHUKAIOT APYT B ApYra.

BaxknelimuMu KpyroBopoTamy, OCYILECTBISIOLIMMUCS B Ipeaenax reorpaduyeckoi
000JIOUKH, CUMTAIOTCS KPYTrOBOPOT BEIIECTBA, CBSI3aHHBIM C KPYrOBOPOTOM BOJbI, U KPYrOBOPOT,
BbI3bIBAEMBbIH JESITEIbHOCTHIO )KUBOT'O BEIIECTBA.

KpyroBopor BemiecTBa Mexay CyIIeii M OKEaHOM CBS3aH C KPY208OPOMOM  BOObL.
ConHeuyHas paaualys HarpeBaeT BOJHYIO [TOBEPXHOCTb, YTO MPUBOJUT K UCIAPEHUIO OTPOMHOIO
KOJIMYecTBa BOJbL. bounbiias ee yacth Bo3Bpamiaercs B OkeaH B BHAE aTMOC(EpPHBIX OCAIKOB, a
ocTajJbHasl 4acThb BBINAJAET B BHUJAE aTMOC(EPHBIX OCAJKOB Ha CyIly U Jajee BO3BPAILAETCs
oOpatHo B OkeaH B BUJE CTOKa, TJIaBHBIM O0pa3oM peuHOro. Eciu mpuHATH, YTO KaXKIBIA TOJ
ucnapsercs HoBas nopuus BoJbsl OKkeaHa U COXPaHSAIOTCS CYLIECTBYIOLIUE TEMIIBI KPyroBOpoTa, TO
OKa3bIBaeTCsl, YTO BCs BOJa, cojieprKaliasics B armocdepe, ooHoBisieTcs 3a 1/40 rosa, peuHbie BOJbI
- 3a 1/30 roma, mouBeHHbIe BOABI — 3a 1 ro1, Boabl o3ep — 3a 200-300 net, a Bcst rumpocdepa,
Bkirouas OkeaH, - 3a 3000 neT.

B kpyroBopote Bpamiaercs He TOJBKO 4HcTas BojAa. B cocraB BOASHOro mapa c
noBepxHoctn OxeaHa TNOMaAalOT HOHBI MoOpckux cojei. C arMocepHbIMH OCaaAKaMH OHHU
BBINA/Ial0T Ha CyIly. DTH COJIM, a TAK)KE€ BEIIECTBA, BHIIIEIAYNBAEMbIE TOYBEHHBIMU U IPYHTOBBIMHU
BOJIaMH BCJIEJCTBHE MPOILIECCOB BBIBETPUBAHUS M TOYBOOOPA30BaHMUs, IOCTYNAIOT B PEUHbIE BOBI.
YacTp ux 3aaepKMBaeTcs Ha Cylle B JOJMHAX peK, a Jpyras 4acTh B BUJE B3BECE€il U pacTBOPOB
BMECTE C PEYHBIM CTOKOM JocTthraer OkeaHa. MeXaHWYECKH B3BEIIEHHOE BEIIECTBO MOCTENIEHHO
BbIala€T Ha JHO, a PACTBOPEHHOE BEILECTBO CMEUIMBAECTCSI C PacTBOPOM MOPCKOHM BOJBI,
HOTJIOIIAETC MOPCKMMM OpraHM3MaMH M B KOHEYHOM CuUeTe B pe3yjbTaTe XUMHUECKUX U
OMOXMMHYECKHX MpoleccoB BbinanaeT Ha JHO Oxeana. C cymu B OkeaH NMOCTyMaeT 3HAUYUTEIbHO
OoJblle BelecTBa, yeM Bo3Bpamaercs 3 Oxeana Ha cymry. Eciiu Obl 3TOT TeMI CHOCa BEIECTBa C
CyIIU B OK€aH ObLI TaKuM e M B MPOLUIOM, TO Macca BCEX OCaJ0YHBIX MOPOJ 3eMsid Morja Obl
oOpa3zoBatbcst mpuMepHo 3a 130 muH ner. OmHAaKO BO3pacT OCAJOYHBIX IMOPOJ HECPAaBHEHHO
0oJbIIe, TOATOMY CUMTAETCS, YTO TEMIT BHIBETPUBAHMS B HACTOSIIEE BPEMs 3HAYUTENIHLHO BBIIIIE,
4YeM B IIPOLIOM.

OOMeH BeIeCTBOM MEXIy CyIle H MOpeM He OrpaHHYMBAECTCS OIMNHUCAHHBIM
KpYyroBopotoM. Tak, MOAHATHS U OIyCKaHUS TIOBEPXHOCTH CYILIM M OKEAHUYECKOTO JTHA MPUBOJAT K
M3MEHEHHUIO0 COOTHOIIeHUs cymnd U OkeaHa, B CBSA3M C YeM MOPCKHE OCaJKHW MOTYT OKa3aThCs Ha
Cyllle M HMX BELIECTBO BKIIOYAETCS B HOBBIM KpyroBopoT. TakuMm oOpa3om, OKkeaH YacCTUYHO
KOMIIEHCHPYET OTpULATENbHbIN OanaHc oOMeHa BeniecTBoM Mexay cymeid 1 OkeanoM. Ho u stoT
IpOIIeCcC MOTHOCTBIO HE 3aMbIKaeT KPYrOBOPOT, MOCKOJIBKY YaCTh OCAJAKOB B 00JACTAX HMOTPY>KEHHS
MOXXET YXOJHUTh 32 Mpeeibl reorpadudeckoil 000JI0YKH — B TIIYOOKHE CITOM 3€MIIH.

Jpyroii BaXHEHIIUN KPYrOBOPOT BBI3BIBACTCA JACATEIBHOCTBIO JXMUBOIO BellecTBa. B
6urochepe NOCTOSTHHO MPOUCXOIUT MPUPOCT KUBOTO BEIIECTBA, U 3@ ITO KE BPeMsl OTMUPAET TaKas
e Macca JKMBOro BemiecTBa. llofcumTaHo, 4TO BCE JKMBOE BELIECTBO MOIJIO Obl OOHOBHTBHCS
npumepHo 3a 13 net. B mpornecce dhoTocHHTE3a pacTeHHs Ha CYIIE MOTIONIAIOT BOAY U MPOTYKTHI
MHUHEpAJIbHOTO MUTAHUS M3 TOYBBI, a B THApOchEepe — M3 BEPXHUX, OCBEIIAEMBIX COJIHEYHBIMU
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Jy4amu ciioeB Bojabl. 3 Boabl B ruapocdepe u U3 arMocdepbl HA CyIle PACTeHHs MOTJIOIAIOT
yriekucabli ra3. B mporecce hoTocuHTe3a OHU BBIIEIAIOT B aTMOc(epy U ruapochepy KUCIOpOI.
B pesynbTare Bech KuCIopo1 aTMochepbl MOkeT 00HOBUTHCS 3a 5800 neT, yriekucisiid ra3 — 3a 7
JeT, a Bcd Boja rujapocdepbl — 3a 5,8 muH jer. Eme 0osiee MHTEHCHBEH KpPYroBOPOT BOJIBI,
CBSI3aHHBIM C TpaHCOHUpalnueidl (KUcrnapeHueM) pacTUTENbHOCThIO. PacreHusmMu cymu B
OMOJIOrNYEeCKUI KPyrOBOPOT MOCTOSHHO BKJIIOYAIOTCS MUHEPAJIbHbIE BELIECTBA U3 MTOUBbI, KOTOPbIE
BO3BpalIalOTcs B NO4YBY. HO KpyroBopoT BeIIEeCTB, OOYCIIOBJICHHBIH JAEATEIBHOCTHIO YKUBOTO
BEIIIECTBA, HE IMOJHOCTHIO 3aMKHYT — YacThb BELIECTBA HA CYyILE BBIXOAUT U3 OMOJOIMYECKOTrO
KPYroBOpOTa U C PEYHBIM CTOKOM moctynaer B Okean. Ilpoiins Ouonornyeckuii KpyroBopoT B
OKeaHe, 4acTh BEIeCTBAa BBINAZAET B OCAJOK, U3 KOTOPOro OOpa3yKTCs OCaJOUYHbIE TOPHbIE
MOPOJIBI, M HAIOJITO BBIKIIIOYAETCS U3 OMOIOTHYECKOT0 KPYyroBOPOTA.

Jns reorpaduueckoil 000JIOUKM KpallHE BaXXeH Kpy2o8opom OmoenbHblX OUOSEeHHBIX
anemenmos. Kaxaplii XMMHUYECKHI DJIEMEHT COBEpIIA€T CBOM KpPYroBOPOT B TeorpaduuecKoi
000JI0YKE 32 CYET COJIHEYHOM 3HEepruu. Y4yacTBYIOIIME B KPYrOBOPOTaX 3JEMEHTHI MEPEXOIAT U3
opranuveckoii (GopMbl B HeopraHumueckyro W Haobopor. Ilpm HapymieHWum paBHOBECHS
KPYrOBOPOTOB 3TUX 3JIEMEHTOB OMOTCHHBIE 3JIEMEHTHI MM HAKaIUIMBAIOTCS B JaHImadrTax, WIu
yAAISA0TCS U3 HUX. Tak, MEPTBBIA OpraHMYecKUil MaTepuaj HaKallUIMBaeTCs B OTJIOKEHHUAX O03€ep,
OpUOPEXKHBIX OOJNOT U MEIKUX MOpEH, I/ie aHa3pOOHbIE YCIOBHSI MIPEMATCTBYIOT €ro Pa3iokKeHUI0
MHUKpPOOpPTaHU3MaMH, 4YTO MPHUBOAUT K yriae- wWid TopdhooOpa3oBaHHIO; 3Spo3usi IOYB,
00ycCJIOBJI€HHAs HEpalMOHAJIbHBIM MHCIOJIb30BAaHUEM 3€Mejb (CBEJIEHHE JIeCOB, HeENpaBHJIbHAs
pacnaiiika 4 T.J.), IPUBOJUT K BBIMBIBAHUIO OOTaThIX OMOr€HHBIMU 3JIEMEHTAMU ITOYBEHHBIX CIJIOEB.

K 0CHOBHBIM OMOJIOTHYECKUM LIMKJIAM OOBIYHO OTHOCSAT KPYIOBOPOTHI TAKUX Ba)KHBIX VIS
(bopMHpOBaHUs )KUBOTO BELIECTBA IIEMEHTOB, KaK YIIIepoI, KHCIOPO/I, a30T, (ocdop:

O KpyroBopoT yriepoa. FMICTOUHUKOB yriepo/ia J0CTaTOYHO MHOTO, HO JIUIIb YTJIEKUCIIbIH
ra3 (OUOKCHJ yIJIepojaa), HaxonAImuics B arMocepe B Ta3000pa3HOM COCTOSTHUU WM
pacTBOpeHHBI B BojAe THUApocdepsl, mepepadaThiBaeTCsi B OPraHUYECKOE BEIIECTBO >KHUBBIX
opranu3MoB. B mporecce poTocuHTe3a OH MpEBpAIAeTCs B caxap, 3aT€M B MPOTEUIbl, JIUIUABl U
Jpyrue opraHuveckue CoeqUHEHHus. Bech accuMuIMpoBaHHBIN B Iporecce (hoTocHHTE3a Yriaepon
BKJIIOUAETCSI B YTJIEBOJBI, CIy’Kallllie UCTOYHUKOM IMUTAHUS KUBBIX OpraHu3MoB. B mpoiecce nx
JBIXaHUS OKOJIO TPETH ITOr0 YIJepoJa IpeBpaliacTcs B YIJIEKUCIBIA a3 W BO3BpALacTCs B
atMochepy. OCHOBHBIE UCTOYHUKH COBPEMEHHOTO IMOBBIIIEHHOTO MOCTYIUIEHHS YTJIEKHUCIOro ra3a
— aHTpPOIIOTeHHbIE. B HacTosIee BpeMs B IPOLECCE XO3AHCTBEHHOW IEATEIBHOCTH YEJIOBEKA
(cKUraHue TOTUTMBA, METAILTYPrUsl U XUMUYECKask TPOMBIIIIICHHOCTh) B aTMOC(hepy BHIOpaChIBAETCS
B 100-200 pa3 Gojblle YriaeKUCIIOro rasa, 4YeM €ro MocTymaeT M3 MPUPOAHBIX MCTOYHHUKOB, a B
pe3ysbTaTe YHUUTOKEHUS JIECOB, 3arpsA3HEHHS MOpEH M OKEaHOB M T.H. OcjIabeBarOT IPOLECCHI
¢doTocuHTE3a, YTO TAKXKe NMPUBOJUT K YBEIMUCHHIO COAEP)KAaHUS YIIIEKUCIIOTo raza B armocdepe.
HabGnronenust 3a comepikaHreM yriieKUcioro ra3a B atMmocdepe, ocymiectBisieMbie ¢ cepeauanl XX
B., MOKa3au, 4ro 3a nociuegHue 10 jmer oHo Bo3pociio mpumepHo Ha 10% ero coBpeMeHHOM
KOHIIGHTpAIlMi. JTO CO3[ae€T TaK HAa3bIBA€MbI MAPHUKOBBIA AP EKT - YrIAEKHUCIbId ra3
3a/lep’)KUBAaeT JUIMHHOBOJHOBOE TEIUIOBOE M3JIYy4EHHE C IOBEpXHOCTHM 3eMiu. B pesynbrare
BO3MOXXHBI TOBBIIIEHUE TEMIIEpaTyphl BO3AyXa M, KaK CIEICTBUE, TasHUE JIEAHUKOB, MOIBEM
ypoBHs OxeaHa. 3aMeTHM, YTO U3MEHEHHE KiIuMaTa 00yCIOBIMBAET U Psijl IPYTUX aHTPOIOTEHHBIX
(bakToOpoB - 3arps3HEHHE U 3albUIeHHE aTMoc(hephl, CHIDKAIOIIee KOJIMYECTBO IOCTYMAOLIEH
COJIHEYHOM pajualii Ha 3€MHYIO IOBEPXHOCTb, CBEICHME JIECOB U 3arps3HEHHE IOBEPXHOCTH
MupoBoro okeaHa He(TbIO, HW3MEHSIOIIME anbOed0 MPOU3BOJACTBEHHBIE BHIOPOCHI TEIMJIOTHI B
aTMocdepy;

O kpyroBopot kuciopoaa. Kuciopona conepxutcst B reorpaduueckoid 0007109Ke B pa3HbIX
dopmax. B atmocdepe oH HaxomuTcs B razoo0pazHoil Gopme (B BUAE MOJEKYJ KHCIOPOAA U B
coctaBe MoJieKyn auokcupa yriepoga COj), B ruapocepe - B paCTBOPEHHOM BHUJE, a TaKKe
BXOJIUT B COCTaB BOJbI. boibllle Bcero KMCI0poia HaXOJUTCS B CBSI3aHHOM COCTOSIHUU B MOJIEKYJIaxX
BOJIbl, B COJISIX, OKCHJAaX TBEPJBIX MOPOJ 3eMHOM KOpbl. HecBsi3aHHBIN KUCIOPOJ pacXodyeTcs Ha
JbIXaHWE JKMBOTHBIX M pACTeHMH, a TakkKe Ha OKHUCJICHHE BEIIECTB, OOpa3yIOUIMXCS MpU
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Pa3JIOKEHUN OPTaHWYECKHX BEIECTB MHUKpoopraHu3MamMu. OCHOBHOW HCTOYHUK aTMOC(EpHOTro
KHUCIIOpOla — 3eJIeHble pacTeHus. EixeronHo B mpouecce (OTOCHHTE3a BBICBOOOXKIAETCS
npumepHo 1/2500 ero comepxanus B atmocdepe, T.€. BpeMsi KpyroBopoTa Kuciopozaa B armochepe
cocraBisieT okojio 2500 ner. JleATenbHOCTh 4YelOBEKa MPUBENIA K IOSBICHUID HOBBIX BHJIOB
notpelieHns cBOOOAHOTO KHCIOPOAa: OH TpedyeTcs B MPOM3BOJACTBE TEIUIOBOW JHEPrUH, NpU
C)KUT'AaHUU TOPIOYMX HCKOIAEMbIX, B METAUTypIuu, XMMUYECKOM IPOU3BOJCTBE, PAacXOAyeTcs B
Mpouecce KOppO3WM MeTauioB. Pacxox  Kucimopona, CBSI3aHHBIM C  IPOM3BOJICTBEHHOM
JeSITeIbHOCTBIO YeloBeKa, cocTtapisier 10-15% Toro konauuecTsa, KoTopoe o0paszyercs B Ipolecce
doTocuHTE3a;

¢ kpyroBopoT a3otra. OCHOBHOW HCTOYHHUK a30Ta — BO3IYyX, OH COJEPKUT OKoJOo 78%
azoTta. bonpmias yacTe 3TOrO rasza oOpasyercs B pe3ysbTaTe AEATEIbHOCTH MUKPOOPIaHHU3MOB -
¢dukcaropoB asora. HurTpaTel - cosn a30THOW KHUCIOTBI - W3 Pa3sHOOOPA3HBIX HCTOYHHUKOB
NOCTYNAOT K KOPHSM pacTeHUi; 0O0pa3oBaBLIMIICS B pe3ysibTaTe OMOXMMHUYECKUX pEaKLUuil a3oT
HEPEHOCUTCSI B JIUCThsI, I/I€ CUHTE3UPYIOTCS HPOTEHHBI, CIIy)Kalllue OCHOBOW a30THOIO IHUTAaHUS
KUBOTHBIX. [lociae oTMHpaHUs KUBBIX OPraHW3MOB OPraHUYECKOE BELIECTBO Pa3jaracTcs U a3oT
HEPeXOAUT U3 OPTaHUYECKUX B MUHEpAJIbHbIE COCIUHEHUS MO JeiicTBUEM aMMOHM(DULIUPYIOIMIHUX
OpPraHu3MOB, 00pa3yIOIINX aMMHUAK, KOTOPBIH BXOAHUT B IIUKJI HUTpU(UKAIIUHN. PacTeHus exeroaHo
oOpa3yroT mMeHee 1% akTuBHOrO (hoHzA a30Ta, T.e. oOlIee BpeMsi KpyroBOpoTa a30Ta MpeBbILIAET
100 ner. Ilpm OTMUpaHMHM pACTEHWUH W JKUBOTHBIX a30T IIOJ BO3JCHCTBHEM OaKTEpHii-
JNeHUTpU(PUKATOB mepexoauT B atMmocdepy. OCHOBHOW HCTOYHMK MOBBIIIEHHOTO MOCTYIUICHUS
a3oTa B IPHUPOJIHBINA KPYTOBOPOT - COBPEMEHHOE CEJIbCKOE XO3SIIICTBO, MCIOJIB3YIOLIEE a30THbHIE
ynoOpenus. [Ipom3BoAcTBO M MpUMEHEHHE a30THBIX YIOOpPEHUH MPHUBOAUT K HaPYLICHUIO
€CTECTBEHHOTO COOTHOIICHUS MEXAY KOJIMYECTBOM TIa3000pa3HOro as3ora, 00pa3yIomerocs H3
OpPraHUYECKUX COEIMHEHHUH M MOCTYMAOLIEro B aTMochepy, U KOINYECTBOM a30Ta, MPUXOASIIETO
13 aTMoc(ephl B IPOIIECCE €r0 €CTECTBEHHOMN (PUKCcaIuy;

¢ xpyroBopoT ochopa. Pochop - oAMH K3 BaKHEHIINX 3JIEMEHTOB, YYaCTBYIOLIUX B
co3manuu xkuBoro BemiecTBa. Coxpepxkanue ¢dochopa B Ouomacce reorpapuyeckoil 000JIOUYKH
3HAYUTEIbHO MEHBIIIE, YeM KHCIOpOoJa U Yriepojaa, Ho 0e3 Hero HEBO3MOXEH CHHTE3 OENKOB U
JIPYTUX BBICOKOMOJIEKYJISIDHBIX COEOUHEHHH yriepoga. OCHOBHOM HCTOYHUK ¢ocdopa B
reorpaguueckoil 06onouke — anatutel. B murpauun ¢ocdopa OonblIyto poib UrpaeT *KHUBOE
BEIIECTBO: OpraHU3Mbl U3BJIEKalOT Qochop M3 NOUYB, BOAHBIX PACTBOPOB; OH BXOJUT B
MHOT'OYHCIICHHbIE OpraHUYeCKHE COeTUHEHNs, 0COOEHHO MHOT'O €ro B KOCTHBIX TKaHAX. C rubemnbio
opranu3MoB (ochop BO3BpAILIAETCS B IOYBY U B WJIbl MOPEH U KOHLIEHTPUPYETCS B BUJIE MOPCKUX
dochaTHBIX KOHKpeuui (MUHEpaldbHBIX OOpa30BaHUM OKpyrjod ¢(opmbl), B CKeJeTax pslo,
MJIEKOTIUTAIONIUX, TYaHO (Pa3JIOKMUBILIEMCS B YCIOBHSIX CyXOro KJIMMara MOMETE€ MOPCKHUX ITHII).
370 co3maeT yclnoBus Juis oOpa3oBaHus 6oraTeix (ochopoM 0CaTOUHBIX MOPOI, KOTOPHIE B CBOIO
ouepelib ABJIAIOTCS UCTOYHUKOM (ocdopa B OMOreHHOM LKKIIe. B HacTosIee BpemMsi 3HAUUTENIbHOE
BIMSHHME Ha 3amachl M pacrpeneneHue ¢ocdopa, kak U a3ora, B reorpaduueckoil 000i04Ke, Ha
CKOPOCTh U 3aMKHYTOCTb UX KPYrOBOPOTOB OKAa3bIBAIOT Takue (aKTOpPbI, KAK YHUUTOXKEHUE JIECOB,
3aMEHa UX TPaBSIHUCTOW U KYJIBTYPHOH paCTUTEIBbHOCTHIO.

BaxxHbIM 3BE€HOM B M3Y4eHHH (YHKIIMOHHPOBaHMS reorpaduyeckoil 000JI0UKHU SBIISETCS
AQHAJIN3 PUTMUYHOCTH IPOUCXOISALIMX B HEH INPOLECCOB M MX 3aBUCHUMOCTb OT BHYTPEHHHMX U
BHeIIHUX (akTopoB. [lpuponaHbie sBiI€HHS MOTYT OBITh NEPUOAMYECKUMHU (OJMHAKOBBbIE (ha3bl
MOBTOPSIIOTCS YEPE3 paBHbIE IPOMEKYTKH BPEMEHH: CMEHA JTHS U HOYM, CMEHA BPEMEH o/l U 1Ip.);
HUKIUYECKUMH, KOTJa TpU IOCTOSHHOM CpeaHedl NpOAOIKUTENBHOCTH IUKIAa MPOMEXYTOK
BPEMEHHU MEX]y €ro OJIMHAKOBBIMH (ha3aMU UMEET MEePEMEHHYIO MPOAOIDKUTEILHOCTh (KOJIeOaHus
KJIMMaTa, HACTYIUIEHWE M OTCTYIUICHHE JEJHUKOB). PUTMHYHOCTH YCTaHOBJIEHA B aTMOC(EpPHBIX
nporieccax (Temreparypa, OcaakH, atMoc(epHOe AaBiIeHHME U 1p.), B pa3BUTUH Tuapocheps! (B
KOJIEOAHUAX BOJHOCTH PEK, YPOBHEH 03ep), B MU3MEHEHUHU JIEJOBUTOCTH MOPEH U pa3BUTUU
JIEIHUKOB Ha CyIle, B TPAHCIpecCUsX (HAaCTyNaHWE MOps Ha CyIly) M perpeccusx (OTCTylnaHHe
MOPEii), B pa3JIMUYHBIX OMOJIOTMUECKHUX Tpolieccax (pa3BUTHE JIEPEBbEB, PA3MHOKEHUE JKUBOTHBIX ),
B ropooOpa3oBaHuu. [lo MPOJOIDKUTENBHOCTH PAa3IMYalOT pPUTMBI CYTOYHBIE, TOJIOBBIE,
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BHYTPUBEKOBbIE (OT HECKOJBKHUX JIET [0 JIeCATWIECTUH), MHOTOBEKOBBIE, CBEPXBEKOBBIC
(u3MepsieMble TBHICSUYENETUSIMH, JECATKAMH U COTHSIMH ThICAYENIETUI), TE€OJIOrMuecKue, Koraa
HEKOTOPbIEC SIBJICHUS IOBTOPSIIOTCS YEPE3 MUJUIMOHBI JIET.

l'enuozeogusuueckue pummvl B reorpaguueckoil 00OJOYKE CBS3aHBI C U3MEHEHUSIMU
COJIHEYHOM aKTHUBHOCTH; pPOJIOHAYAIbHUKAMU HAayKM OO0 HM3MEHEHUHM COJIHEYHON aKTHUBHOCTH
sisitorest [, Tamuneit, M. @abpunmye, X. lleitnep, T. ['appuot, kotopsie emie B Havane XVII B.
oOHapyxwi Ha noBepxHoctu CoiHIla TeMHble nsaTHa. CyIIecCTBOBaHHWE KOCBEHHO JIEHCTBYIOIIEH
CBSI3HM «COJIHIIEJICATEIBHOCTHY C MPUPOJAHBIMU IPOLIECCaMU JT0Ka3ajl OTEYeCTBEHHbIN yueHblil A.JL.
UmkeBCcKHUil, KOTOPOrO0 CUMUTAIOT OCHOBATenaeM resnnodounonorud. OH ycTaHOBMIJI 3aBHUCHUMOCTb OT
akTUBHOCTH CoOJIHIIA TaKUX SBJIEHUN OPraHUYECKOr0 MHpA, KaK YpPOXKaWHOCTh 3J1aKOB, POCT U
00JIe3HH PAaCTeHU, Pa3MHOKECHUE JKUBOTHBIX M YJIOB PbIOBI, KOJNEOAaHUS COAEPIKAHUS Kb B
KPOBHM M U3MEHEHHUs Beca MJIQJICHIIEB, YaCTOTAa HECYACTHBIX CIy4aeB U BCIBIIIEK MH(GEKIIMOHHBIX
3a00JI€BaHUM, POKIAEMOCTh U CMEPTHOCTD [37].

K remuoreodmsnueckum putMam OObIYHO OTHOCAT 11-nernme, 22-23-nernme, 80-90-
netHue. OHU MPOSIBISIOTCS B KOJIEOAHUSIX KIMMAaTa | JIETOBUTOCTH MOpPEH, MHTEHCUBHOCTH POCTA U
cMeHe (a3 pa3BUTHsI PACTUTENBHOCTH (B YACTHOCTH, OHM (DPUKCUPYIOTCS B TOJUYHBIX KOJbBIIAX
JIEPEBHEB), U3BMEHEHUSAX aKTUBHOCTHU BYJIKAHOB.

Bri3Bannblie M-neTHUMY EPUOIaMU COJTHEUHOM aKTUBHOCTH 3JIEKTPUUYECKHE U MATHUTHBIC
SIBJICHUS B aTMOC(epe OKa3bIBAIOT OI'POMHOE BJIHMSIHHE HE TOJIBKO HAa KJIIMMAT, HO U HA BCE JKUBOE.
Bo Bpemsi MOBBIIEHUS CONHEYHONW aKTHMBHOCTH YCHUIIMBAIOTCS MOJSIPHOE CHUSHUE, IUPKYIISIIHS
aTMocCQepbl, BO3PACTAIOT YBJIAXHEHHE, MPHUPOCT (UTOMACCHI, AKTUBU3HPYETCS IESATEIHHOCTD
MUKpPOOOB U BUPYCOB; MEAUKHU CBS3BIBAIOT C HUMH SMUAEMHUH TPHUIIIA, POCT CEPACUHO-COCYAUCTHIX
3a0osieBaHuii. B Hacrosiee BpeMs HM3BECTHO MHOXKECTBO PUTMOB B YEJIOBEUECKOM OpraHU3ME,
HanmpuMmep paboTa cepAma, AbIXaHHe, OHWOdNIEKTpHUYecKas aKTMBHOCTh Mo3ra. B Teopum Tak
Ha3bIBAEMBIX OMOJIOTHYECKUX XPOHOMETPOB 0CO00E 3HAUEHHUE MPUIAETCS PUTMaM U repruoaam B 23
nHs (usnyeckuit put™M), 28 nHeW (IMOLMOHANBHBIN pUTM) U 33 IHA (MHTEIJICKTYadbHBIH PUTM),
KOTOpPBIE OTCUUTHIBAIOTCS CO JIHS POXKJIEeHMs. BriosiHe BO3MOXKHO, YTO 3TH NEPHOBI 00YCIOBICHBI
KOCMUYECKHUMH MPUIHHAMHU.

[IpuunHOil pummos, umerowux acmpoHOMUYEcKyl0 npupody, MOTYT OBITb HU3MEHEHUs
JIBUKEHHUS 3eMIU Mo opOuTe W TMOJ BIMSHUEM APYTUX IUIAHET, HAIpUMep MU3MEHEHHE HaKJIOHA
3€MHOM OCH K TIJIOCKOCTH OPOUTHIL. DTH BO3MYIIICHUS BIUAIOT HAa MHTEHCUBHOCTH OOJIy4eHHS 3eMIIH
Connuem u Ha kauMar. C puTMaMu Takoro poja (MX MpoaoDKUTENbHOCTh 21 Thic., 41 ThIC., 90
ThIC. 1 370 THIC. JIET) CBA3BIBAIOT MHOTHE COOBITHS Ha 3eMJie B YETBEPTUUHOM TEepuo/ie (IMOCISTHHIE
1,8 MiIH 51eT), mpekae BCEro pa3BUTHE OJICACHEHUN. ACTPOHOMUYECKYIO IPUPOAY UMEIOT U CaMble
KOPOTKHE PUTMBI - CYTOUYHBIA U TOJOBOW - U PUTMBI, O0YCIOBJIEHHBIC B3aMMHBIM TEPEMEIICHUEM
ten B cucreme 3emuts - Connie - Jlyna. B pesynprate nepemenienns CoiaHIA U MIJIAHET B CUCTEME
BO3HUKAIOT HEPABEHCTBO CHJI TATOTEHUS M M3MEHEHHE MPUIMBOOOPA3YIOUIMX CHII. DTy HPHUPOIY
MMEIOT PUTMbI YBIAXKHEHHOCTU MNPONOJLKUTENBHOCTRI0 1850-1900 ner. Kaxkapiii Takoll mHKI
HAUMHAETCS C MPOXJIAJHOW BIaXXHOW (a3bl, 3aTeM clieAyeT YCUJIEHUE OJICJACHEHHUS, YBEIUYEHUE
CTOKa, TIOBBHIIICHHWE YPOBHS 03€p, IUKJ 3aBepIIaeTcs CyXol Teruioi (as3oii, BO BpeMsi KOTOpOit
JEAHUKA OTCTYMNAIOT, PEKH U 03€pa MEJICIOT. ITH PUTMBI BBI3BIBAIOT CMEIICHUE TPUPOJIHBIX 30H HA
2-3° 1o mmMpoTe.

JaBHo u3BecTHO, uTO JlyHa u CojHIE BBI3BIBAIOT NPWJIMBBI B BOJHOM, BO3AYIIHOHW W
TBepAOK oOomoukax 3emiu. SIpue Bcero MpOSBISIOTCS NPUIUBHI B TUApocdepe, BhI3BAHHBIC
nerictBueMm JlyHpl. B TeueHue NyHHBIX CYTOK HaOIIOgalo0TCs JBa moabeMa ypoBHs OkeaHa
(mpusMBEI) U J1Ba omyckaHus (OTauBBI). B nmutocdepe pazmax xoneOaHUil MPUIMBHON BOJIHBI Ha
skBaTope ngocturaet 50 cM, a Ha mmpoTe MockBel — 40 cM. ATMOoc(epHbIe TPHIMBHBIC SBICHUS
OKa3bIBAIOT CYIIECTBEHHOE BIMSHHE Ha OOIIyl0 IUPKysiuio armocdepsl. ConHIlE Takke
BBI3BIBACT BCE BHJBI NMPUIMBOB, HO MpuiMBooOpasyromas cuia ComHia coctasisier Bcero 0,46
npuianBooOpasytomeld cuibl Jlynel. B 3aBucuMoOcTH OT B3aMMHOTO MosioskeHHst 3emud, JIyHBI U
ConHIla TpUIKBHI, BBI3BAHHBIC OJIHOBpEeMEHHBIM jaeiicTBueM JIyHbl u CoiHIla, OO0 yCHITMBAIOT,
1160 ocHabnsIOT APYT Apyra.
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['eonornueckre puT™Mbl - camble MPOJOJDKUTENbHBIE M3 W3BecTHBIX. [Ipupoma ux emie
HEJOCTAaTOYHO M3Yy4YeHa, HO, MO-BUIMMOMY, OHa TaK)Ke CBSi3aHA C aCTPOHOMHUYECKUMHU (HaKTOpaMH.
OTH pUTMBI MIPOSABIIAIOTCA MPEXKJIE BCETO B T€OJIOIMUECKUX Ipoleccax. [Ipumepom reosiornyeckoro
pUTMa MOTYT CIYKUTh TEKTOHUYECKHE LUKIIbI, COIOCTABUMBIE C TAK HAa3bIBAEMbIM IAJIAKTUYECKUM
roJIOM - BpeMeHeM NoJaHOoro obopora CONHEYHOW CHCTEMBI BOKPYI €€ TaJaKTHYeCKOW OCH.
Bb1ienstoT yeTblpe OCHOBHBIX TEKTOHMYECKHX IMKJIA: KaJeJAOHCKUM (TepBasi MOJIOBUHA MaJIe0305),
TEpLUUHCKUN (BTOpas OJIOBHMHA NAJIE03051), ME3030MCKUI U allblIUiCKUi. B Havane kaxa10ro Takoro
[UKJA TMPOUCXOAUIM MOPCKHE TPAHCTPECCHM, KIMMAT ObUI OTHOCUTEIBHO OJHOOOpA3HBIM;
3aBeplieHHe IMKJIA 3HAaMEHOBAJIOCh KPYMHBIMH  TropooOpa3oBaTENbHBIMU  JIBUKCHUSMH,
paclIupeHreM CYIIU, YCUICHHEeM KIMMAaTHYEeCKHX KOHTPACTOB, OOJBIIMMHU IPEeoOpa3oBaHUSIMU B
OpraHMYECcKOM MHpE.

N3yueHne mnOpupoaHBIX PUTMOB M KX HPUYMH I03BOJIAET IMPOTHO3MPOBATH TEUEHUE
IPUPOJHBIX IpoueccoB. Ocoboe 3HaUeHHE UMEIOT MPOTHO3B! SIBJICHUHN, BBI3BIBAIOILNX MPUPOIHBIE
KaracTpodbl (3acyxu, HABOJHEHUS, 3eMJICTPSICEHNUs, JIaBUHbI, 00Baibl). B obmieM crnydae 3HaHuE
(YHKIIMOHUPOBAHHS Teorpapuveckold O00O0JOYKHA J1aeT BO3MOXKHOCTH BBISBIISITH TCHJICHIIUH,
CYILLECTBYIOIIME B IMPHUPOJIE, YUUTHIBATh MX MPU BMEIIATEILCTBE B XOJ IMPUPOIHBIX MPOLECCOB,
IPEIBUICTH MOCIEACTBUS PA3TUYHBIX MPEOOPA3OBAHHIA TPUPOIBHI.

Bomnpoc 2. Uctopusi pa3zButus reorpagpuueckoi 000J109KH

CoBpeMeHHasi CTpYKTypa Treorpauueckoil 00OJOUKH - Pe3yNbTaT OYEHb JJIUTEIBHOU
sBostonnu [3, 8, 11, 23]. B ee pa3BUTHM NPUHATO BBIICIATh TPH OCHOBHBIX 3Tara — JOOMOTCHHBIH,
OuoreHHbIN U aHTpornoreHHsin (Tabdi. 10.1).

Jlobuocennviii sman OTAWYANCS CIa0bIM ydYacTHEM >KHBOTO BEIIECTBA B Pa3BUTUU
reorpaduueckoii 000JI0UYKH. DTOT caMblil UIUTENbHBIA dTal MPOAOJDKAJICS MEepBble 3 MIPH JET
re0JIOTHYECKOM UCTOPUH 3eMJIU - BECh apXeil u mpoTepo3oi. [laneoHTonornyeckne ucciea0Banms
MOCJIETHUX JIET MOATBEpAWUIN Hleu, BbickazaHHble enle B.M. Bepnanckum u JI.C. Beprom, uto
JUIICHHBIX XKW3HU (KaK WX HA3bIBAIOT, Q30MHBIX) 30X, MO-BUAMMOMY, HE ObUIO B TE€YCHHE BCETO
re0JIOTMYECKOT0 BPEMEHHM WJIM 3TOT OTPE30K BpeMEeHH KpaitHe Man. OJHAaKO 3TOT 3Tal MOXHO
Ha3bIBaTh JIOOMOTEHHBIM, TaK KaK OpraHuyeckas >KM3Hb B O9TO BpeMs HE wuUrpaja Toraa
OTIpEeICTISIONIEH PO B Pa3BUTUU reorpaduieckoil 000JI0UKH.

B apxeiickyto spy Ha 3emsie B OECKUCIOPOJHOM Cpele CyIIECTBOBAIM CaMble
MPUMHUTHUBHBIE OJTHOKJIETOUHBbIE OpraHu3Mbl. B crnosx 3emnn, oOpa3oBaBIIMXCS OKOJIO 3 MIIPA JIEeT
Ha3aJ, 00HapyKEHBI OCTATKH HUTEH BOJOpOCEH U OaKTepuOnoJ00HBIX OopraHu3MoB. B mpoTteposoe
TOCIIO/ICTBOBAIM OJHOKJIETOYHbIE M MHOTOKJIETOYHBIE BOJIOPOCIH U OaKTepUH, MOSBUIKCH MIEPBBIC
MHOTOKJIETOYHBIE JKMBOTHbIE. Ha moOmoreHHOM sTame pa3BUTHS reorpaduyeckoil OOOJIOYKU B
MOpsIX OBUTM  HAKOIUIGHBI  MOIIHBIE TOJNIIM  KENE3UCTHIX KBapIUTOB  (JKECIHIUTOB),
CBHJICTEIILCTBYIONIUX O TOM, YTO TOT/Ia BEPXHHUE YaCTH 3€MHOU KOPHI ObLIA O0OTaThl COSTUHEHUSIMU
Kenesa, a atMocepa XxapakTepru3oBalach OYeHb HU3KUM COJIEp:KaHHUEM CBOOOIHOTO KUCIOPOJa U
BBICOKMM COJIEP>)KaHUEM YTJIEKHCIIOTO rasa.

buocennviti sman pazsutus reorpaduyeckoil 000JIOUYKH IO BPEMEHH COOTBETCTBYET
(dbaHepo30iiCKOMy 30HY, BKJIIOUAIOIIEMY TMaj€030MCKYyI0, ME3030MCKYl0 H TIOYTH BCHO
KaitHO30MCcKyt0 »pbl. Ero mnmurensHOoCTh oueHuBaercs B 570 muH ner. HaumHas ¢ HukHEro
Majgeo30sl OpraHUYecKas >KW3Hb CTAHOBUTCS BeIyIIMM (aKTOPOM B PA3BUTHHM Teorpaduaeckoit
obomnouku. Crnoli >KMBOTO BemlecTBa (Tak HA3bIBAEMbId OWOCTPOM) TMONy4aeT TiI00aIbHOE
pacmpocTpaHeHHe, C TCYCHHEM BpPEMEHU Bce 0o0Jiee YCIOXKHSAIOTCS €ro CTPYKTypa W CTPOCHHE
CaMHUX pacTeHUM U KUBOTHBIX. JKU3Hb, 3apOJUBIIAsCI B MOpE, OXBaTWja 3aTeM CYIy, BO3IYX,
MIPOHUKJIA B TJIyOMHBI OKEAHOB.

B mpormecce pasButus reorpadudeckoil 00OJIOUKH YCIIOBUSL CYIIECTBOBAHUS YKHBBIX
OpraHMW3MOB HEOJHOKPAaTHO MEHSJIMCh, YTO NPUBOJAWIO K BBIMUPAaHUIO OJHUX BHUAOB H
MPHUCTIOCOOTICHHIO IPYTUX K HOBBIM YCIIOBHSIM.

MHorue ydeHsle CBS3bIBAIOT KOPEHHBIE MEPEMEHBl B PA3BUTHH OPraHUYECKOW KU3HHU, B
YACTHOCTH BBIXOJl PACTCHHI Ha CYIIly, C KPYIMHBIMH T'€0JIOTUYECKUMHU COOBITHSMH - C TIEPHOIAMH
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YCHJIEHHOTO TOpPOOOpa3oBaHUs, BYJIKaHH3Ma, PETPeCCUi M TPAHCTPECCUH MOpS, C ABHKECHUEM
MaTepukoB. [IpuHATO cuuTaTh, YTO KpymHOMACIITAOHBIE MPEOOPa30BaHMs OPraHUYECKOro MUpa, B
YaCTHOCTU BBIMUPAHUE OJHHUX TPYINI PACTCHUN U JKUBOTHBIX, MOSBICHUE U MPOTPECCUBHOE
pa3BUTHE IPYTUX, OBLIM CBS3aHBI C MpOLIECCAaMH, IPOUCXOASIIMMU B caMoi Ouocdepe, U ¢ TeMu
OJIarONPUATHBIMU  OOCTOSTENILCTBAMH, KOTOPBIE CO3JAaBAIMCH B PE3yNbTaTe JEATEIHbHOCTH
abuoreHHbIX (akTopoB. Tak, MOBBIIEHUE COAEPKAHMS YTIIEKHCIOro ra3a B aTMocdepe BO Bpems
WHTCHCUBHOW BYJIKAaHWYECKOW JEATEIHHOCTH Cpa3y aKTUBH3UPYET Tporecc (OTOCUHTE3A.
Perpeccust Mopst co3naer OnaronpusTHble yciaoBHs Ui GOPMUPOBAHUS OPTaHUYECKOM >KM3HU Ha
obmeneBmUX ydacTtkax. CyIIEeCTBEHHbIE U3MEHEHUS! HKOJIOTHYECKUX YCIOBUN YacTO MPHUBOIAT K
rubenu oaHux Gopm, uTo obecreurBaeT OECKOHKYPEHTHOE pa3BUTHE Apyrux. EcTh Bce ocHOBaHUA
10JIaraTh, YTO MOXHU CYIIECTBEHHOW MEPECTPONKH KMUBBIX OPTaHU3MOB HAXOMSTCS B MPSMOU CBSI3U
C OCHOBHBIMH 3II0XaMU CKJIaJIKooOpa3oBaHus. B aTu smoxu popMupoBaInch BHICOKHE CKIaI4aTbie
TOpBI, PE3KO YCHIWBAIaCh pPACWICHEHHOCTh penbeda, aKTUBU3UPOBATACH BYJIKAHHYCCKAS
JESTENIbHOCTh, 000CTPsIach KOHTPACTHOCTH CPeJl U MHTEHCHUBHO MPOTEKAJl MPOLIecC B3auMOOOMEeHa
BEIIICCTBOM M dHeprueil. VI3MeHEeHHsT BHENTHEW CPeIbl CIIYKHIIM TOJTYKOM K BHIAO0OpPA30BAaHUIO B
OpraHHYECKOM MHpE.

Ha 6uorenHoM stane 6nocdepa HAYMHACT OKA3bIBATh MOIITHOE BO3JICHCTBUE HA CTPYKTYPY
Bcell reorpaduueckoit 060104kd. Bo3HHKHOBEHHE (DOTOCHHTE3UPYIOUINX PACTEHUN KOPEHHBIM
00pa3oM M3MEHWJIO COCTaB aTMOC(Epbl: CHU3HMIIOCH COACPKAHHME YTIIEKHCIIOrO Ta3a W IOSBHIICS
cBOOOAHBIN KUCIOPOA. B cBOIO OYepenr HaKOIJIEHHE KUCIOpoa B aTMOCc(epe BEIO K U3MEHEHHIO
XapakTepa >KMBBIX OpraHu3MoB. [1oCkoyIbKYy CBOOOIHBIM KHUCIOPOJA OKa3ajics CHUIBHEHIINM SI0M
JUIsE HE TPHUCIIOCOOTCHHBIX K HEMY OPraHU3MOB, MHOTHE BHJIbI >KUBBIX OPraHHU3MOB BBIMEPIIU.
Hanuume kwucinopona crnocoOCTBOBaNIO 00pa3oBaHHIO O30HOBOTO IKpaHa Ha BeicoTe 25-30 KM,
KOTOPBI TOTJIONIAET KOPOTKOBOJHOBYIO 4YacTh YJIbTPa(UONETOBOM CONMHEYHOW paJHalluu,
ryOUTENBHYIO JJISI OPTaHHUYECKOM JKU3HHU.

[log BiIMSHMEM JKHUBBIX OPraHU3MOB, KOTOPBIE€ HCIBITHIBAIOT BCE KOMIIOHEHTHI
reorpaduueckord O00OJIOUKH, MEHSIOTCSA COCTaB M CBOWCTBA PEUYHBIX, O3€PHBIX, MOPCKHX U
MOJI3EMHBIX BOJI; MPOUCXOTUT OOpa30BaHME M HAKOIJICHHE OCAIOYHBIX MOpOJ, 00pa3yroIux
BEPXHUH CIIOI 36MHOUM KOPBI, HAKOTIJIEHUE OPTaHOTCHHBIX MOPOoJ (YIJis, KOPAJIOBBIX U3BECTHIKOB,
TUATOMUTOB, Topda); GopMHUPYIOTCS (PHUIUKO-XUMHUYECKHE YCIOBHS MHTpAIlMM DJIEMEHTOB B
nanamagpTax (B MecTaXx THUEHMSI JKHMBBIX  OPraHMYeCKMX  COEIMHEHUH  obpasyercs
BOCCTAHOBUTEJIbHASL Cpefa C HEAOCTaTKOM KHUCJIOpPOJa, a B 30HE CHUHTE3a BOJHBIX PACTCHHM
oOpasyercss OKHCIMTENbHAs Ccpella ¢ M30BITKOM KHUCIOpOja), YCIOBHS MHUTPAIlUA DJIEMEHTOB B
36MHOM KOpE, 4TO B UTOre OIpeaenseT ee reoxumuieckuii cocras. [lo cnosam B.M. BepHanckoro,
JKU3HB SIBJISIETCSI BEJIMKUM TOCTOSTHHBIM W HETNPEPBIBHBIM HAPYIIUTEIEM XUMHUYECKOW KOCHOCTH
MOBEPXHOCTHU HalEH MIaHETHI.

['eorpaduyeckoit 000s0YKEe CBOWCTBEHHA BBIpaK€HHas 30HaMbHOCTH (cMm. § 10.1). O
30HAJIBHOCTH JIOOMOTEHHOM reochepsl M3BECTHO MAJIO, OYEBHJIHO, YTO 30HATBHBIC U3MEHEHUS €€ B
TO BpeMsi ObUIA CBSI3aHBI C W3MEHEHUSMH KIUMATHYECKHUX YCIOBHW M KOpHI BbIBeTpUBaHus. Ha
OMOTeHHOM JTare B 30HATBbHOCTU reorpadpuueckoil 000I0UKH BEAYIIYIO POJIb UTPAIOT U3MEHEHUS
KUBBIX opraHn3mMoB. Hauamo 3apoxmenuss reorpadudecKkoil 30HAIBPHOCTA COBPEMEHHOTO THIIA
OTHOCST K KOHITY METIOBOTO mepuojia (67 MIIH JIET Ha3aa), KOT/1a OSIBISIFOTCS [IBETKOBBIE PACTECHUS,
NITUIBI ¥ HaOWPaIOT CUITy MIIEKOTHMTaromue. biaromapss TermioMy ¥ BIQXHOMY KJIMMAaTy TBIITHBIC
TPONMUYECKHUE JIECa PACIPOCTPAHUIUCH OT SKBATOpa IO BBICOKUX IIMPOT. VMI3MeHeHue ouyepTaHuii
MaTEepUKOB Ha TMPOTSHKCHWH MalbHEUIEH WCTOPUU PA3BUTHS 3€MJIM TPHUBOAWIO K HU3MEHEHHUIO
KJIIMMAaTUYECKUX YCJIOBUHM, & COOTBETCTBEHHO M MOYBEHHO-PACTUTEIBHOTO MOKPOBA, U KMBOTHOTO
mupa. [loctenenHo ycnoxHsIMch CTpYKTypa reorpaduyeckux 30H, BUJOBOW COCTAaB U OpraHU3aIusl
ounochepsl.

B maneorene, HeoreHe M IUICHCTOIEHE MPOUCXOJUIIO MOCTENEHHOE OXJIAXKICHUE 3€MHOM
MOBEPXHOCTH; KPOME TOTO, CyIlla PacIIUpUIIach U ee ceBepHbie mobepexbs B EBpazuu u CeBepHoOl
AMepHKe TpOABUTATUCHL B 0Oojee BBICOKME MIMPOTH.. B Hawane maneoreHa ceBepHee
AKBATOPUATBHBIX JIECOB MOSIBUJTUCH CE30HHOBJIAXKHBIE cyOsKBaTopuaIbHbIC neca,
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IIPEUMYIIECTBEHHO JINCTONAHbIE, B EBpa3uu OHM JOXOIWJIM 10 HIMPOT cOBpeMeHHbIX Ilapuxka u
KueBa. B Hamie BpeMs Jieca Takoro TUIa BCTPEYAIOTCS JIMIIL Ha moiyoctpoBax WMHaocTaH u
Nupnokuraid.

[Tocnenyroiiee moxoolaHue MPUBEIIO K PA3BUTHIO CYOTPOIIMYECKUX, a B KOHIIE MajleoreHa
(26 MuH seT Ha3aq) U IIMPOKOJIMCTBEHHBIX JIECOB YMEPEHHOTO MosAca. B HacTosiee BpeMsl Takue
jJeca HaxoIsATCS ropa3lo loKHee - B IleHTpe 3amagHoid EBponbl m Ha J[lambHem Bocroke.
CyOtpornmueckue Jeca OTCTYNWIM K FOry. boimee dYeTko 000COOMIUCH TPHUPOIHBIC 30HBI
KOHTHHEHTAJIbHBIX PAllOHOB: CTENH, 0OpaMIICHHbIE Ha CeBepe JIECOCTEMNsIMU, a Ha I0re - CaBaHHAMH,
KOTOpble ObLIM pacmpocTpaHeHsl 1o Bcedl Caxape, Ha mosyoctpoBe ComMalu M Ha BOCTOKE
HNunocrana.

B neorenoBom nepuojie (25-1 miiH JieT Ha3aa) MOXOoJ0AaHUE MPoAoxKanock. Cuuraercs,
YTO Ha MPOTSHKEHUM ITOrO IMepHoja 3eMHas MOoBepXHOCTh oxiyamguiack Ha § °C. Ilpousomwio
JlalbHENIIee YCI0KHEHNE 30HAIBHOM CTPYKTYpPBI: HA paBHUHAX CEBEpHOM 4acTh EBpa3uu BO3HMKIA
30HA CMEIIAaHHBIX, & 3aT€M U XBOIHBIX JIeCOB, a Ooyiee TEIUIOII00NBBIEC JIECHBIE 30HBI CY3UIIUCh U
CABUHYJINCHh K IOTY. B LIEHTpaJbHBIX 4acTsIX KOHTUHEHTAJIbHBIX PailOHOB BO3HUKIIM IYCTHIHU U
MOJIYITYCTBIHU; Ha CEBEPe UX OOpaMIIsIN CTEMH, Ha I0T€ — CaBaHHbI, & HA BOCTOKE - PEAKONIEChS U
KycTapHUKH. B ropax 0Ooyiee OTYETIIMBO MPOSIBIIACH BBHICOTHAs 30HAIBHOCTH. K KOHIy HeoreHa
MIPOU3OIUIN CYIIECTBEHHbIE U3MEHEHUS MPUPOIbl 3eMIIU: YCUINIACh JIEIOBUTOCTh APKTHUECKOTO
OacceliHa, MHTEHCUBHEE CTald LMKJIOHMYECKHE OCAaJKM B CpeIHUX LHMpoTax EBpasuu,
yMeHbIIUIach cyxocth kinumata B CesepHoit Adpuke u Ilepenneit Asum. IIpomomxasiieecs
IIOXO0JIO/IAHKE TIPUBEJIO K OJIEACHEHHIO B Topax: Ajbibl U ropsl CeBepHONH AMEpPHKHU MOKPBUIUCH
nennukami. [Toxonoganue, 0cOOEHHO B BBICOKUX IIUPOTAX, TOCTUTIIO KPUTUYECKOTO pyOexa.

Jlnst GoJbIeii 4acTH 4eTBEpPTUYHOTO nepuojna (mpubmmsurensro | muH - 10 ThIC. Jer
Ha3a/]) XapaKTepHbl MOCIEIHNE B UCTOPUU 3eMIIM OJiefIeHEeHHs: TemmnepaTrypa Obuta Ha 4—6 °C
HUKe COBpeMeHHOM. TaM, Tie Bbinaiano JoCTaTOYHOE KOJIMYECTBO OCAKOB B BUJIE CHETA, JIETHUKU
POXJIAINCh U HA paBHUHAX, HAIIPUMEP B CYONOJIAPHBIX LIMpOTax. B 3Toif oO6cTaHOBKE XOJ0J Kak
Obl aKKyMyJUpPOBAJCS, IOCKOJIBKY OTpa)kaTeibHasi CIIOCOOHOCTh CHEKHOM M JI€IHUKOBOM
nosepxHocTelt focturaer 80%. BeneactBue 3Toro NeJHUK paciIupsics, o0pas3ys CIUIOMIHOM LIUT.
Ilentp onenenenuss B EBpone Haxomwics Ha CKaHIUHABCKOM NOJNyocTpoBe, a B CeBepHO
Awmepuke - Ha bapdunosoit 3emie u Jlabpagope.

B Hacrosimiee BpeMs yCTaHOBIJIEHO, YTO OJI€I€HEHUs KakK Obl MyJIbCHPOBAJIU, MPEPHIBASICH
MEXJIEAHUKOBbAMU. [IpnunHBl mynbcanuil BCEe €ILIE SIBISIFOTCS NPEAMETOM CIIOPOB YYEHBIX.
Hekoropbeie M3 HUX CBS3BIBAIOT IOXOJIOJIAHUWE C AKTUBU3ALMEW BYJIKAHUYECKOW JESTEIbHOCTH.
Bynkanudeckass 0blIb M TENET 3aMETHO YCHUIIMBAKOT PACCESIHUE W OTPAXEHHE COJHEYHON
pamuanuu. Tak, Mpu yMEHBIIEHUH CyMMapHOW COJIHEYHOM paauanuu Toiabko Ha 1% BcieacTBue
3aIMbUIEHHOCTH aTMocdepbl CpeAHss IIaHeTapHas TeMIiepaTrypa Bo3ayXa JODKHA MOHMKATHCS Ha 5
°C. Ortor s(ddexr ycunmBaeT BO3paCTaHHE OTPAXKAIOMIEH CIOCOOHOCTH CaMOW OXBaueHHOU
OJIEZICHEHUEM TEPPUTOPUH.

B nepuona oneneHeHus MOSBHIOCH HECKOJIBKO MPUPOJIHBIX 30H: CaM JIEAHUK, KOTOPBIN
o0Opa3oBai MOJsSIpHbIE MosAca (ApKTUYECKUNA M aHTApKTUYECKH); 30Ha TYHJPHI, BO3HUKINIAS BJIOJb
Kpasi apKTUYECKOIo M0sIcCa Ha BEUYHOM Mep3JIoTe; TYHAPOCTENH B KOHTUHEHTAJIBHBIX 0o0Jiee CyXUX
pailoHax; Jyra B IPMOKEAHUUYECKUX YaCTIX. ITH 30HBI OTACISIINCh OT OTCTYNAIOLIEH K 0Ty Talru
30HOH JIECOTYH/IPHI.

Anmponoeennwiii 5man GopMHUpOBaHUs reorpaduueckoil 000JI0YKH Ha3BaH TaK B CBS3U C
TE€M, YTO pPa3BUTUE MPUPOABl HA MPOTHKEHUHM TMOCICTHUX COT THICSYENETUH MPOMCXOIUTIO B
MPUCYTCTBUH 4elloBeKka. Bo BTOpPOIl MONOBHHE YETBEPTHUYHOTO IMEPHOJa MOSBUINCH IpEBHEHUIINE
JIOJIA apXaHTPOIbl, B 4acTHOcTH nurekantpon (B HOro-Bocrounoit Asum). ApXaHTpPOIbI
cymecTtBoBayid Ha 3emuie ayurtenbHoe BpeMs (600-350 Teic. et Hazam). OMHAKO aHTPOIOTCHHBIN
NepuoJl B pa3BUTHM reorpaduveckoil 00O0JOYKM HACTYNWI HE cpa3y BCIeI 3a IOSBICHUEM
yenoBeka. CHavana Bo3ZeicTBHE YelloBeKa Ha reorpaduyeckyio 000J0YKY ObLTIO HUYTOKHBIM.
CobuparenbcTBO U 0XOTa C MOMOINBIO TyOMHOK HJIM MOYTH HEOOpaOOTaHHOTO KaMHS 0 CBOEMY
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BO3JECHCTBUIO HA MPUPOAY MAJIO OTIMYAIHA IPEBHEHIIErO 4YEJOBEKA OT JKMBOTHBIX. [peBHEHmmin
YeJIOBEK HE 3HaJl OTHS, HE MMEJN MOCTOSHHBIX KWIMIL, HE MOJb30Bajcs onexaoil. [loatomy on
MOYTH TOJHOCTHIO HAXOJIWJICA BO BJIACTH MPHUPOIBI, & €TO IBOIIOIMOHHOE Pa3BUTHE OINPEIEIISIOCH
B OCHOBHOM OHOJIOTMYECKUMHU 3aKOHOMEPHOCTSIMH.

Ha cmeny apxaHTponam NpHIILIIH MaJ€0aHTPOIIBI - JPEBHUE JIIOIU, IIPOCYIIECTBOBABIINE B
obmeli cnoxxknoctu cbime 300 Thic. get (350-38 ThIc. ser Hazam). B 3To BpeMsi mepBOOBITHBIN
YeJIOBEK OBJIAJIE]l OTHEM, YTO OKOHYATENIhHO OTAEIHJIO €ro OT XHBOTHOrO IapctBa. OroHb CTaml
CPEICTBOM OXOThI M 3aIIUTHI OT XHMIIHUKOB, U3MEHWJ COCTaB IMUIIH, TOMOT 4eJIOBEeKYy B OopbOe ¢
XOJIOZIOM, YTO CIIOCOOCTBOBAJIO PE3KOMY pacUIMpeHHIo obnactu ero oburanus. [lameoanTporns
CTaJIi MIMPOKO HUCIIOJIb30BATH MEMIEPhl B KAUECTBE KNI, UM Oblla U3BECTHA OJICXKA.

[Tpumepno 38-40 ThIC. J€T Ha3ajJ MAJICOAHTPOIOB BHITECHHJIM HEOAHTPOIBI, K KOTOPHIM
OTHOCHUTCSI COBPEMEHHBIH uenoBek HOMO sapiens. IMeHHO K 3TOMY BPEMEHH M OTHOCST Ha4ajo
aHTpororeHHoro nepuoaa. Co3gaB MOIIHBIE TPOM3BOIUTEIBHBIE CHUJIBI, KOTOPBIE YYacTBYIOT B
robanpHOM — MacmrTabe BO  B3aUMOJEWUCTBUM  BceXx cdep 3eMid, YeloBeK MpuiaeT
IeJICHANPABICHHOCTh TIPOLIECCY pPa3BUTHA reorpaduueckoir obomouku. [louyBcTBOBaB CBOE
MOTYIIIECTBO, YEJIOBEK HAa COOCTBEHHOM OIIBITE YOEIWJCs, YTO ero OJaromnojyyue Hepa3pbIBHO
CBSI3aHO C TIOJHOKPOBHBIM DPa3BUTHEM Npupoabl. OCO3HaHWE 3TOW WCTHHBI 3HAMEHYET Hadayio
HOBOT'O 3Tamna d3BOJIONUM reorpaduueckoil 000JOYKM — 3Tala CO3HATENbHOTO PEryIUpOBaHUS
NPUPOIHBIX MPOIECCOB, HMMEIOUIETO LENbI0 JIOCTHKEHHE TapMOHUYHOTO PAa3BUTHS CHUCTEMBI
«Ipupoja - 00IIECTBO - YETOBEK.

Bonpoc 3. I'eorpadguueckas cpeaa u riiodajibHbie MPodJieMbl YeJI0BeYecTBa

K 6a30BbIM B €CTECTBO3HAHUU OTHOCHUTCS MOHATHE 2e0cpaduyecKoll cpedvl, 00 KOMOopoll
00bIYHO NOHUMAIOM YACMb 2eo2paghuyeckoli 000N0YKU, 6 MOU Ul UHOU Mepe OCB0EeHHAs
Ye08eKoM U 6081euenHas 6 obwecmeenHoe npoussodcmeo. CamMo TOHATHE «reorpadudeckas
cpena» Obui0 BBeAeHo . Pexmio u JLU. MeunukoBeiM. ['eorpaduueckasi cpena mnpeacTaBiiser
cOoOOH CIIO)KHOE COYeTaHHe TMPHUPOJHBIX M AHTPOMOTEHHBIX KOMIIOHEHTOB, COCTABISIOLIMX
MaTepHaIbHYI0 OCHOBY CYIIECTBOBAHHUS YelIOBEUECKOro ooOmiecTBa. CUMTAETCs, YTO CO BPEMEHEM
reorpaguueckas cpeia OyaeT Bce O0Jble paciIupATHCS U B KOHIIE KOHIIOB €€ TPaHMIIbl COBMAIYT C
reorpaguyeckoii 0607I09KOH.

B Hacrosmiee BpeMs oHATHE «reorpaduyeckas cpeay 4acTo 3aMeHs0T 6osiee o0mmM —
«OKpYXKaromas cpea», KOTopas BKIIto4YaeT B ce0st acTh COTHEYHON CHCTEMBI, IIOBEPXHOCTH 3EMITH
U ee Hejapa, KOTOpble MOMajaloT B cdepy NesATeTbHOCTH 4YeJIOBEKa, a TakXKe CO3JaHHbI UM
MaTtepuanbHbli Mup. OKpYXKaloUlylo cpeay OOBIYHO pAa3IeisioT Ha EeCTECTBEHHYIO, KOTOpas
BKJIIOYAET B ce0sl HEXMBYIO U KUBYIO YaCTH MPHUPOJIBI - reorpaduieckyro o0onouky (ouochepy), u
UCKYyCCTBEHHYIO, KOTOpasi BKJIIOYAaeT BCE TO, YTO SBISIETCS TPOMYKTOM YEIOBEYECKOMH
NeSITebHOCTH, - MPEAMEThl MaTePUAIbHOM M JYXOBHOW KYJIbTYpbl (TOpojia, IPEANpHUsITHS, 10Ma,
JIOPOTH, aBTOMOOWIIHN | T.1T.).

YenoBek Kak OMOJOTMYECKUI BUJI CBSI3aH C OCTAIBHBIMA KOMIOHEHTAMHU reorpapuueckoi
o0onouku (6uoctepsl), a ero OopraHM3M BXOAUT B KPYTOBOPOT MPHUPOABI M MOMUUHSETCS €€
3akoHaM. YenoBeueckuil OpraHu3M, Kak 1 OpraHU3Mbl IPYTUX >KUBOTHBIX, pearupyeT Ha CyTOUHBIE
U CE30HHBIE PHUTMBI, W3MEHEHHs OKpYXAloIleH TeMIepaTypbl, WHTCHCUBHOCTH COJIHEYHOTO
u3nydeHus u 1.7. Ho yenoBek He mpocTo Omosoruueckuit Buj. OH SBJISETCS COCTAaBHOW YacTbhIO
0co00#l commanbHOM cpenbl - obOmecTtBa. Cpema dYeloBeka — 3TO HE TOJIBKO MPUPOJA, OHA
dopmHpyeTcsi TaKKe COLMANbHO-DKOHOMHUYECKUMH YCIOBUSMH. JIIOAM MOTyT HE TOJBKO
NpUCIocabIuBaThCc K TMPHUPOJE, HO U M3MEHATh ee. CaMm mporecc Tpylda Kak OCHOBA pPa3BHUTHS
o0111ecTBa €CTh MPOLIECC AKTUBHOTO BO3/ICHCTBHUS YeIOBEKa Ha IPUPOY.

UenoBek ® O0OMIECTBO HEpa3phIBHO CBs3aHBl C reorpaduueckoir cpemoid. CTeneHb
BO3JCUCTBUS TPUPOABI M 3aBUCHMOCTb UEJIOBEKAa OT HEEe SBISIIOTCS IPEAMETOM HU3YyYeHUs
reorpauueckoro aerepmMuHu3Ma. B HacTosiee Bpems Haeu reorpaduueckoro JeTepMUHU3MA
pa3BUBAIOTCS B COLIMAIBHOM reorpaduuy, U3ydaronieil TeppuTOpUaIbHyIO OpraHU3aIuio 00IIecTBa,
U B TEONOJUTHKE, KOTOpas U3y4yaeT 3aBUCHMOCTb BHEIIHEH TMOJIMTUKH TOCYAapCTB U
MEXIYHAPOAHBIX OTHOUIGHHH OT CHCTEMBbl TOJMTUYECKHX, OSKOHOMHYECKMX U BOCHHBIX
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B3aMIMOCBSI3€H, OOYCIIOBICHHBIX Te€Orpad)UyecKuM IOJOKEHHEM CTpaHbl (PETHOHA) W APYTUMU
Gu3MKO- U 3KOHOMHKO-reorpaduueckumMu ¢akropamu (KIUMaTOM, NPUPOIAHBIMU pECypcamu U
T.J.).

Opur"HaJIbHYIO KOHIICTIITUIO B pyciie reorpaduuecKoro IeTepMUHNA3MA IPEIoKuI B 1924
r. JLU. MeunukoB B padote «l{uBunuzamus u Beaukue ucropuueckue pexku» [26]. OH yrBepxkaa,
YTO pa3BUTHE YEJIOBEUECKOro OO0IIeCTBa OIpelessieTcss B MEpBYI0 O4Yepelb OCBOCHHEM BOJHBIX
pecypcoB u mnyrtei coodbuieHuss. CorsiacHo MeEUHUKOBY, pa3BUTHE LMBUIM3ALUN MEPEXKUIO TpU
CTaJuU, KOTOpPbIE IOCJIENOBATEIbHO CMEHSUIM Apyr apyra. Ha mepBoit cragum -pedyHoil —
00IIeCTBO Pa3BUIIOCH OJIaroapsi OCBOCHHIO M UCIOJIb30BaHUIO BeNnuKkux pek Kuras, Muauu, Erunra
u Meconotamuu. Ha BTOpoil craguu — Cpeau3eMHOMOPCKON — JIIOAM OBJAAEIH MOPCKUMU
INPOCTPAHCTBaMHU U TEPEMEIAINCh ¢ KOHTUHEHTAa Ha KOHTHHEHT B mpezaenax EBpombl, A3un u
Adpuku. Oxeannueckasi CTaJus Hayauach C OTKPbITHEM AMEpPUKH U €€ aKTUBHBIM OCBOCHHEM U
o0beIMHIIIA BCEe IUBIIIM3AIMH B MaciuTade 3eMitH.

Wnen B3auMoCBsI3U OKpYyKarollel cpeasl U oOlecTBa HallUIM OTpakeHue B padorax B.U.
Bepnanckoro, K.O. [uonkosckoro, A.JI. Ymxkesckoro. Tak, YrmkeBckuil 0OpaTusi BHUMaHUE Ha
B3aMMOCBA3b aKTHBHOCTH CoOJHIA ¢ OMOJIOTHYECKUMHU M COIMAIbHBIMH Tpolieccamu Ha 3emute. Ha
OCHOBE 00JBIIOr0 (HhaKTUYECKOTO MaTepualia OH pa3padoTan KOHIIETIHUIO, COTJIACHO KOTOPOH
KOCMHUYECKHE PUTMBI BIUAIOT Ha OuoNormyeckyro ((usmueckoe UM MCUXUYECKOE COCTOSHUE) U
00111eCTBEHHYIO (BOWHBI, OYHTBI, PEBOJIIOIIMN) KU3Hb uyenoBeka. [lo moacueram YwmxeBckoro, BO
BpeMsi MUHUMAJIbHON COJNHEYHON AaKTUBHOCTH MPOUCXOAUT He Oonee 5% Bcex COLMAIbHBIX
MPOSIBJICHUH B OOIIECTBE, TOT/Ia KaK BO Bpemsl nuka aktuBHocTU ComHna ux gois gocturaet 60%
[37].

OTHOCHTENBHO BONPOCA, BIUSET JIM reorpaduueckas cpea Ha BOSHUKHOBEHHUE, Pa3BUTHE
Y MCUE3HOBEHME TeX MJIM MHBIX 3THOCOB Ha 3emJie (3THOTeHE3), HE CIIOKUIIOCh eIMHOr0 MHeHHs. C
touku 3penus FO.B. bpomies, C.A. TokapeBa 1 Jpyrux OT€YECTBEHHBIX YUEHBIX, STHOTEHE3 - 3TO
Ipex/ie BCEro COIMabHBINA Mpolecc U Ha (OPMUPOBAHHE ITHOCOB B IMEPBYIO OUYEpPEIb BIUSIOT
COLIMAJIbHO-3KOHOMHYECKHE (DAaKTOPBI, MO3TOMY IPH €r0 M3YYEHUHU 1IeJIecO00pa3HO MCIOIb30BaTh
dbopMaImoHHBIN MOAX0 U aHATU3UPOBATH BHYTPUITHUUYECKUE TIpOIecChl [4].

Hpyroit Touku 3penus npunepxkuaics JIL.H. I'ymunes [14]. CornacHo ero rumotese,
TJIaBHYIO POJIb B (JOPMUPOBAHUHU STHOCOB UTPAIOT OMOIOTUYECKUE U TICUXOJIOTHYECKHE (PaKTOpPHI, a
cleoBaTeNbHO, reorpadguueckas cpefa. ['ymuiieB mojarana, 4YTO €IWHCTBEHHBIM HAaJI€KHBIM
KpUTEpUEM MJI1 XapaKTePUCTHKU 3THOCA U CYNEpAITHOCa (TPYHIbl ATHOCOB) MOXKET CIYXHUTh
CTEpEOTHIl TOBEJCHMS, TO3TOMY 3THOTEHE3 CJIEelyeT pacCMaTpuBaTh HE KaK COIMAJIbHBIM, a Kak
npupoHbIil npouecc. ITo ero MHEHHIO, OOJBIIMHCTBO 3THOCOB (CYNEPITHOCOB) MEPEKHUBAIOT (Pa3bl
CTaHOBJICHMS, MMOJIbEMA, HAJJIOMA, YIAJIKa U roMeocTas3a. [[BrKyiiei cuinoil sTHoreHesa I'ymuiieB
CUMTAJ NACCUOHAPHOCMDB - HENPEOAOIMMOE BHYTPEHHEE CTPEMIIEHHE K JESATEIBHOCTH,
HAlpaBJIEHHOE Ha JOCTHXKEHHE KakoW-TuOO 1enu U CBONCTBEHHOE OTAEIbHBIM JIMIIAM,
KOJUJIEKTUBAM M IEJIBIM Hapojam, MOMAaBIIUM B 30HY TaK Ha3bIBA€MOI0 MaccCHOHapHOTo Touka. [1o
ATON THUIOTE3€, MAaCCHOHAPHOCTh OOYCIIOBJIEHAa HEPABHOMEPHOCTHIO OMOXMMHMUYECKON SHEpruu
YKHUBOT'O BelllecTBa OMocepbl BO BpEMEHH U B IIPOCTPAHCTBE.

B HacTos1ee BpeMs moiiyunsia MHUPOKOe paclipoCTpaHeHUEe Apyras OpUrHHalbHAs Haes -
yueHue o Hoocghepe (chepe pazyma). B ocHOBaHMM ATOTO yueHHs JIeKaT HJIEH, BbICKa3aHHbIE B
Hauase XX B. O. Jlepya u Il. Teitspom ne IllapaeHom, KoTOpble paccMaTpuBaiu Hoocdepy Kak
HEKoe HjeanbHoe o0pa3oBaHUE, BHEOHOC(EpHYI0 000JI0YKY MBICIH, OKpyKaromyto 3emito [36].
OcHOBBI cOBpeMeHHOTO yueHusi 0 Hoochepe chopmynupoBan B.U. Bepuanckuii. On mosnaran, 4To
Hoocepa - 3TO, BO-IIEPBBIX, COCTOSHHUE IUIAHETHl IOCIE TOr0, KaK YEJNOBEK CTal KPYMHOH
npeoOpasyrouieil CUioi; BO-BTOPBIX, 00J1aCTh aKTUBHOTO MPOSIBICHUS HAYYHOW MBICIIH; B-TPETHUX,
IJIaBHBINA (haKkTOp MepecTpoiku M u3MeHeHus: ouocgeps! [6, 7]. Ceituac cunTaercs, 4To Hoocdepa
MpeACTaBIsIeT co00M 00JacTh B3aUMOJICHCTBHUSI UEJIOBEKAa W MPHUPOJIBI, B TMpeAeiiax KOTOPOM
pasyMHas 4YelloBeuecKas JeATeNbHOCTh CTAHOBUTCS OCHOBHBIM OIPECNISIONIMM  (HaKTOpOM
pa3BuTHs; Hooc(epa €CTh KAa4eCTBEHHO BBICIIAS CTaAusl pa3BUTHUA OMochepsl, CBsA3aHHASA C
KOpPEHHBIM NpeoOpa3oBaHUEM KakK HpPUPOJIBI, TaK M CaMOro 4YeloBeKa, T.e. Hoocepa - 3TO
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KaueCTBEHHO HOBOE COCTOSIHHE Ouocdepbl, ee oduepemHas TpaHCPopMalus B XOJAE SBOIOIHUH.
CrpykTypa HOOC(Epbl BKIIOYAET: 4YEJIOBEYECTBO, COLMAIBHBIE CHCTEMBI, HayKy, TEXHHUKY H
TEXHOJIOTUM B €IMHCTBE C Ouocdepoil.Xapakrep B3aMMOACUCTBUS OOIIECTBA W TPUPOABI BO
MHOI'OM OOYCIJIOBJIEH CTEIEHbIO OOILECTBEHHOIo pa3BUTHs. BnusHue reorpapuyeckoil cpeabl Ha
00IIECTBO MPOSBISETCSA B OOIIECTBEHHOM pa3AeieHUN TPYa, Pa3MEIICHUU U Pa3BUTUU PA3TUIHBIX
oTpaciedl IpOM3BOJCTBA, a CJIEJOBATENbHO, B YPOBHE IPOM3BOAUTENBHOCTU TPYZAd, Pa3BUTUU
CHOCOOHOCTEH YeloBeKa, TeMIax pa3BUTHS OOLIeCTBa B IEJIOM, Pa3BUTHUS MPOM3BOJCTBEHHBIX
OTHOILIEHHUH, COLUAIbHO-TICUXOJIOTMYECKOM OOJIMKE U HACTpOe OOLIEeCTBa, T.€. Ha €r0 MEHTAJIUTETE.

BnusiHue yenoBeka Ha IPUPOAY CBOJIUTCS K YETHIPEM OCHOBHBIM BH/1aM U3MEHEHUS:

O CTPYKTYpbl 3€MHOH IMOBEPXHOCTH (pacHalmka crerneil, BblpyOKa JiecoB, MeIuopalus,
CO3/1aHME UCKYCCTBEHHBIX 03€p U MOPEH U T.1.);

0 cocraBa Owmocdepbl, KpyroBopora u OajaHca clararonux ee BemiecTB (BBIOpOC
pPa3IUYHBIX BELIECTB B arMoc(epy M B BOJAHbBIE OOBEKTHI, U3BATUE MCKOINAEMBIX, U3MEHEHME
BJIaroo0oOpoTa " T.11.);

{ SHEpreTHYecKoro, B YaCTHOCTH TEIUIOBOTO, OajlaHCa OTIENbHBIX PAiiOHOB 36MHOTO IIapa
U BCEH IUIaHETHI;

¢ OMOTBHI (COBOKYITHOCTH >KHMBBIX OPTaHU3MOB) B DPE3YJIbTaTe HCTPEOJICHUS HEKOTOPBIX
BUJIOB JKUBBIX OPIaHU3MOB, CO3/JaHUs HOBBIX IOPOJ] )KMBOTHBIX U COPTOB PACTEHUH, ITEpPEMEILEHUS
UX Ha HOBBIE MECTAa OOUTAHUS.

WnmocTtpanyeid HEOOXOJUMOCTH y4yeTa BCEro KOMILIEKCa NIPUPOAHBIX (AKTOPOB B
IIPOLIECCE MPUPOAOIOJIB30BAHNUSA MOTYT CIYXHUTh CTaBLIME YK€ XPECTOMAaTHMMHBIMHU JIBa IpUMeEpa
[1]: 1) amepukanckue ¢epmepsl Ui yIAydIIEHUs TPaBOCTOS JIyTOB MAaccOBO IPUMEHWIN
repounuasl. Ho 310 mory06mito MBHSAKH, CITy)KUBIIHE THIIEH 000paM.

BoOps! MOKKMHYIM PEKy, BHICOKUN YPOBEHb KOTOPOIl MOJAEP)KUBAJICS OCTPOSHHBIMU UMHU
wioTuHamMu. [ITOTHHBI MOCTENEHHO pa3pyLIMINCh, peKa oOMmelnena, norudjiaa BOAMBIIASCS B HEH
pbI0a. 3aTeM BO Bcell MECTHOCTH MTOHU3MJIICS YPOBEHb I'PYHTOBBIX BOJ U OOrarble MOMMEHHBIE JIyTa,
paau KOTOpBIX ObUIM TPUMEHEHbl (UTOHIMIBI (TepOULIMIIBI), OCYXOJOJMIUCH M MOTEPSIIH
LEHHOCTb. 3aJyMaHHOE MEpONpHUATHE He CpaboTajo MOTOMY, 4YTO JIIOJU TOMNBITAINCH
BO3/ICIICTBOBATH JIMIIb HA OJHO 3BEHO CJIOKHOM Llenu NMpu4MH U cieactBuii; 2) B Kurae Obin
YHUYTOXKEHbI BCe BOpPOObHU, MOEAABIINE OIPOMHOE KOIMYecTBO 3epHa. Ho BopoObH, camu Oyayun
3€pHOSIIHBIMU, KOPMST MNTEHLIOB HaceKoMbIMU. llosTomMy wucTpebiieHne BOpOObEB HAPYILIUIO
CJIOKUBILIEECS B IPUPOJAE PAaBHOBECHE: I'YCEHMIIBI HEBEPOSITHO PA3MHOXKWIMCH M OOpPYLIMINCH Ha
ca/ibl U TYTOBHUKH.

B XX B. yenoBeuecTBO BIJIOTHYIO CTOJIKHYJIOCH C INI00aIbHBIMHM MpoOiIeMaMH, KOTOpbIE
HE MOTYT OBITh pPEIIEHbl KaKOH-INOO OAHON CTPaHOM, OHU TpeOYyIOT 0ObETUHEHHBIX YCHIIMHA BCEX
rocyJapcTB W HapoaoB. MHorue rino0ajgbHble NpoOJIeMbl CBOIATCS K HECOBEPILEHCTBY
B3aMMOOTHOIIEHUI oOOIIecTBa W TPUPOJIBI, MPHUBOIALIEMY K KpHu3ucy. B Hacrosimiee Bpems
YeJI0BEYECTBO pacIoyiaraeT TaKUM TEXHUYECKMM MOTEHIMAJIOM, KOTOPBIA CIIOCOOEH CYIIECTBEHHO
HapyIIUTh OHOJOrHYecKoe paBHOBecue. M3-3a pe3Koro yBeNWYEHHs] YUCIEHHOCTH HaCEJIeHUs,
UHAYCTpUATM3AlMM U ypOaHHW3allMKU XO3SHCTBEHHBIE HArpy3KH CTaJM MPEBBIIIATh CHOCOOHOCTh
HKOJIOTMYECKUX CHUCTEM K CAMOOYMIIEHHMIO U pereHepamuu. JTO B CBOIO O4epelb 00YCIOBIMBAET
HapyllIeHHe KPYrOBOPOTOB BEILIECTB B OMoc(epe: UCTOIIAIOTCS TPUPOAHBIE PECYPCHI, UTO PUBOAUT
K BO3HMKHOBEHHIO PECYpPCHO-IHEPTreTHUECKUX MpoOJieM, M HaKaIuIMBaeTcs OOJbIIOE KOJINYECTBO
BPEIHBIX BEILIECTB, BCJIEACTBUE YEr0 BOSHUKAIOT HKOJIOTHUECKUE MTPOOIIEMBI.

Pecypcno-anepeemuueckue npobnemsi CBS3aHBI C TE€M, YTO C HEKOTOPOTO BPEMEHU
NOTPeOHOCTh B M3BATHUHM U3 MPUPOJBI PECYpPCOB HAUMHAET MPEBBIIIATh CIOCOOHOCTH MPUPOABI K
pereHepanyy, MOCKOJbKY MHOTHE IMPHUPOJIHBIE PECYPChl KOHEUHBI, a YHMCIEHHOCTb HACEIECHUs
3eMiIM TIOCTOSIHHO BO3pacTaeT. PemieHue 3Toi mpoOiieMbl TECHO CMBIKAeTCs C PEIIEHHEM IPYTHX
npo0JIeM: palMOHAIBHOTO MPUPOJOIOIb30BaHMs, IOMCKOB AJIbTEPHATUBHBIX CIIOCOOOB MOTY4YEHUS
SHEPTUH, PETYIUPOBAHHS YHCICHHOCTH HACEJICHHUs, IIPOIOBOIbCTBEHHOM MPOOIEMBI U T.]1.

Okonozuyeckue npobremul CBSI3aHbI C YXyILIEHUEM KauecTBa OKPYXKAIOLIEH cpeibl B CBA3H
C HapylIeHHeM OalaHca BEUIeCTB B MPOIlecce MPUPOIOTIOIb30BAHUS 110 CIEAYIOIIUM IPUYUHAM:
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¢ cBemenne aecoB. OcoOeHHO 3TO 3aMeTHO B AMmaszonuu u IOro-Bocrounoit Asum, rae
IJJAHOMEPHO YHUYTOXKAKOTCS Jieca. DTO MPUBOAUT K HAPYLIEHUIO BOJHOTO PEKMMa M CHHIKAET
coJiepKaHue KUCIopoia B atmocepe;

¢ mpolecc OmycTHIHMBaHUS, B Pe3yjibTaTe KOTOPOTO BBIBOJUTCS M3 00OpoTa OoJblioe
KOJIMYECTBO  CEIbCKOXO3AWCTBEHHBIX M JIPYTHX 3eMeldb. Bo MHOrom 310 00YyCIOBJICHO
HEpalMOHAJIbHBIM HCII0Ib30BAHUEM I1I0YB U NIEPEBBINACOM CKOTA;

0 UCTOIIEHNE BOJHBIX PECYPCOB U YXYALICHHE UX KaYeCTBa;

O 3arpsi3HEHHE OKpY’Kalollel Cpelpl B pe3yibTaTe J0ObIYM MOJIE3HBIX MCKOMAEMbIX U UX
nepepadOTK B KOHEUHBIH MPOIYKT, U3-3a YEro MPOMCXOTUT BHIOPOC BPEIHBIX BEHIECTB B MOYBHI,
BO/Y, aTMochepy, MPOUCXOAUT Jerpafanus 6uocdepsl, YTO B KOHEUHOM CUETE OTpa)kaeTcsl Ha
3710pOBbE JIFOJEH;

¢ paspylieHue O30HOBOTO CJIOS aTMOC(ephl, 3alUIIAIONIET0 3eMII0 OT H30BITOYHOTO
yIapTpaduoneToBoro u3mydeHus. CuuTaercs, 4To MOBBIIICHHE 00BheMa aHTPOIIOTEHHBIX BBIOPOCOB
OTIpEIeIEHHOr0 KJlacca JIeTy4yuX COEIWHEHUHl B aTrMocdepy OCOOEHHO CHIIBHO pa3pyliaeT
030HOBKIN CIIOH;

¢ mapHUKOBBIIM 3(deKT BciaencTBue H30BITOYHOrO BBIOpoca B aTMocdepy IHOKCHIA
yriepoaa.

Paccmotrpum moapoOGHee HeKOTOpble TII0OanbHBIE MpoOsieMbl. Tak, ocTpoTa BOAHOM
npo0OsieMbl B LeJIOM Ha 3emiie 0OyCIIOBJIEHA TEM, YTO XOPOILIME BOJbl MOPTUT YEIOBEK CBOEH
JESTENIbHOCTBIO, MOTpeOJieHne BOJBI PAacTeT, a BOJHBIE PECypchl HE YBEIMYMBAIOTCS. Bomabl Ha
36MHOM IIOBEPXHOCTM MHOIO - MOYTH 1,5 Mipay KM®, HO MaJlo XOpOIIEW IpEecHOM BOJbI,
HeoOxomumol ana moaed u TexHuku. [IpecHas Boma (JIbapl, 03epa, PEKH) COCTABISIET TOJBKO
1/2000 Bceit BOBI, M TIOYTH BCS OHA COCPEAOTOYCHA B JICIHUKAX, TJIABHBIM 00pa3oM B AHTapKTH/IC.
Jonst noctynmHoOW KMIKOM mpecHO# Boabl He mpeBbimaeT 1/40 Bceil mpecHO#l BOABI; HO HE BCIO
KUAKYIO IPECHYIO BOJY MOYKHO HCIOJIb30BaTh, @ TOJBKO €€ U30bITOK - CTOK, HHAY€E MPECHBIE BOJIbI
ucromarcs. Kpome Toro, BogHbIe 3amachl pacHpelesIeHbl HEPaBHOMEPHO: MHOTHE DPAWOHBI U
rocyaapcTsa O€eIHbI BOJOM.

Pemenue mpoOieMbl MUIIEBBIX PECYPCOB CBS3aHO C BOIPOCOM O TOM, MCTOIIAIOTCS JIU
npuposHble pecypcbl 3emiu. YenoBek MOTpedsiseT B NUILY TIJIABHBIM 00pa3oM OpraHHYecKoe
BemecTBO. Kaxplil uenoBek A0JKeH MoTpedsaTh B roa okoio 40 kr msca, okoio 20 Kr pbIOHI H,
KpOME TOT'0, paCTUTENbHYIO Nuily. OpraHnyeckoe BElecTBO, MOTPEOIIeMOe YEIOBEKOM, SIBISETCS
YacThl0 OMOMacchl 3eMiIM, KOTOpas COCTaBisieT OKojo 2,7 - 10*2 T, a mogeud 6 - 10°.
CrnenoBarenbHO, HAa OJHOrO 4YeJloBeKa Mpuxoautcs okosio 50 T opranmdeckoro BemiectBa. Ho
4yTOOBI HE UCTOIUTH OMOMACCY, YEIOBEK JTOJDKEH UCIOJIb30BaTh €€ MPUPOCT - YpOrkail, 3aBUCAIIUN
OT MPOJYKTUBHOCTH XUBOTHBIX U pacTeHui. OHaKo HacelleHne 3eMJIu TUTaeTCs HEpaBHOMEPHO, U
xyxe B lOxHoli Amepuke, pazBuBaromuxcs crpaHax Adpuku u FOxHON A3uu, rae oTMeyaercs
0COOEHHO OO0JBIION MPUPOCT HacedeHus. B 3THX permoHax ypoxailHOCTh mHiieHuibl B 3-4 paza
HIDKE CpPEJHEMHUpPOBOW, M HaceleHHe HepoenaeT. YToObl JIMKBUAMPOBATH 30HY TOJOAA, HAIO
YBEJIMYUTh TNOTpedieHne numu B 3 pasza. [ns 3Toro Hy>KHBI OrpOMHBIE CPEJCTBA, pPaBHbIE
3aTpaTtaM, IIOHECEHHBIM TOCyAapcTBamMu BO BTopoii MUpOBO#1 BOMHE.

PacripocTpaHeHo MHEHHME, UYTO 3€MHOW MOBEPXHOCTUM YIpOKaeT NeEperpeB Hu3-3a
napHUKoBoro a¢dekra. Bpiensior cienyroomume NPUYMHBI  AHTPOIOTEHHOTO  Ieperpena:
HAKOIUIGHWE COJIHEYHOW TEeIJIOThI B pe3ysibTaTe YeIOBEYECKOW JEATEIbHOCTH U YBEJIUYEHHE
HHEPIUH, BEIpAbATHIBAEMOI YeI0BEUYEeCTBOM. 3eMHas aTMocdepa 3a7epKUBaeT TEIUIO MOBEPXHOCTU
3eMu Tak JKe, KaK CTEKJIO COXpaHseT Teryio B mapHuke. [lapHUKOBBIN 3¢ (deKT ycmimBaeTcs ¢
YBEIIMYEHUEM COJIEpKaHMsI B aTMOc(epe YIIIEKUCIIOro ra3a U BOJIsSHOro napa. ['maBHBIN HCTOUHHUK
YIJIEKUCIIOro ra3a - MPHUPOAHBINA - JbIXaHHE pacTeHUi (HOYBIO) M JKUBOTHBIX — JIEWCTBYET B
TEUCHHE HECKOJBKUX MUJUIMAPAOB JIeT. BTOpPOM HCTOYHHUK — AaHTPOIOIE€HHbIA — IIUPOKOE
MCIIOJIb30BaHUE YEJIOBEKOM TOPIOYMX MOJIE3HBIX UCKOMAeMbIX - yIiisl, HepTu u raza (MeTaHa), npu
C)KMTaHUM KOTOPBIX BBLIEISETCS YIVIEKHCHbl rasz. Ilo mepe pa3BUTHS TNPOMBIIUIEHHOCTU
KOJIMYECTBO YIJIEKHCIIOTO ra3a B arMocdepe Bo3pacraeT kaxabie 10 met Ha 10%. Yxke ceroans ero
B/BOE Ooublie, yeM Obu10 B atmMochepe B koHIle XIX B. [TapuukoBsiit 3 ekt armocepsl BIUSET U
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Ha TeMmIeparypy 3eMHOM noBepxHocTH. CornmacHo ogHOM u3 oueHok, B 3000 r. temmeparypa ee
yBenuuutcs Ha 12 °C.

Bropas npuunHa HarpeBaHUs 36MHOM MOBEPXHOCTH - JIEATEIBHOCTh YEJIOBEKA, KOTOPBII
BbIpa0aThiBaeT DSHEPIUI0 BO BCE BO3PACTAIONIMX KOJMYECTBaX. JTa HHEPrusi IMOCTYyMaeT B
reorpaguueckyro 000704Ky. COriliacHO BTOpPOMY 3aKOHY TEPMOAMHAMHUKH, BCE BUABI IHEPTUU
MEPEXOJIAT B TEILUIOBYIO, CJIEI0BATEIbHO, 3¢MHAas IIOBEPXHOCTH BCE OOJIbIIIE pa30rpeBaeTCsl.

B Hacrosee BpeMss NPUHUMAIOTCSI MEPBI 10 JIUMKBUJALUKN OTAEJIBHBIX IIPOTUBOPEUYHUIl BO
B3aMMOJCHCTBUH MPUPOAbI U obmecTBa. OT TOro, Kak Ka)ablil U3 Hac OyJeT y4acTBOBaTh B 3TOM
npoliecce, 3aBUCUT Oy1yIlee YeI0BEUeCTBa.

Takum 00Opa3oM, CyTh COBPEMEHHBIX TJIO0ANbHBIX MPOOJIEM YelIOBEYEeCTBA CBOAMUTCA K
CJICAYIOIIMM OCHOBHBIM MOMEHTaM: OBICTPOE HCTOIIEHHE MPUPOIHBIX PECYPCOB - CBHIPHEBBIX,
SHEPreTUYecKuX; ObICTpoe 3arps3HEHHe NPUPOJHOM cpeapl - aTMocdepsl, JUTOCPEpHI,
runpocdepsl. Bce 3To0 HakmagpiBaeTcst Ha OBICTPOE YBEJIMYCHHWE UYMCIEHHOCTH 4YelIOBEUYECTBA.
CrnenoBarenbHO, 4YTOOBI BBIUTHM M3 KpU3Hca, HEOOXOMUMBI pa3yMHOE CaMOOTpaHUYEHHE B
pPacxoJ0BaHUU TPUPOAHBIX PECYPCOB, OCOOEHHO SHEPreTUYECKMX HMCTOYHUKOB; IOJJEpKaHHUE
JUHAMHYECKOTO PABHOBECHS MEXIYy MPHUPOAONH U 4YeloBeKoM; (opmMupoBaHuE B 0OIIECTBE
HKOJIOTMYECKOTO CO3HAHUA. JTO TpeOyeT pa3pabOTKU HOBBIX METOAOJIOTMYECKUX M METOAMYECKUX
MOJIXOJIOB, B TIEPBYIO OYepe/b B paMKax €CTECTBO3HAHMSI, KOTOPbIE Obl MOTJIM MO3BOJIUTH BBHIUTH U3
COBPEMEHHOTO SKOJIOTUYECKOTO KPU3HCA M PEIIUTh TII00ATBHBIE TPOOJIEMBI YEIIOBEYECTBA.

2. METOAUYECKHUE YKA3AHMUS 11O BBIIIOJIHEHUTO

JIABOPATOPHBIX PABOT

2.1 JIaGoparopHasi padora Nel (2 gaca)

Tema: Onpenenenne TMHEWHBIX pa3MepoB GU3HYECKUX TEI.

2.1.1 Heab padorel: M3yunTh TEOPUIO M MPAKTUKY MPOBEACHUS M3MEPEHMs JIMHEHHBIX
pa3MepoB pa3INYHbIX (PU3HUECKUX OOBEKTOB: JUIMHY, LIUPHUHY, 00bEM, BpeMsl.

2.1.2 3agauu padoThI:

1. Ilony4nTh IpakTUYECKHE HABBIKU U3MEpEHHs (PU3MUECKUX BEINYHH.

2.1.3 Ilepeyennb npuOOpPOB, MAaTEPHAJIOB, HCIOJIb3YyeMbIX B J1a00paTOpPHOH padoTe:

1- maciutabHas nuHelka

2- IITaHTeHIIUPKYJIb

3-MUKPOMETP

4- metarnn4eckuit Opycox

S-IIPOBOJIOKA PA3IMYHOTO TUaMeTpa

6- uIHHIp

2.1.4 Onucanmue (xox) padoTnbi:

Teopemuueckoe obocrosarue:

A) obwue ceedenusi: U3MEpEHUE — ITO CPaBHEHHE H3MEPSIEeMON BEIMYUHBI TapaMeTpa
IIpeMETa C ITAJTOHHON BEJIMYMHOM. Pa3nuuaroT 2 BuJa SKCIEPUMEHTAIBHBIX U3MEPEHUN — IIPSIMOE
u KocBeHHoe. [Ipu mpsMoM wu3MepeHHM omnpenaeissemMas BEIMYMHA CPABHUBACTCS C EIMHULIEH
M3MEPEHHS HETIOCPEICTBEHHO MPH MTOMOIIM U3MEPUTEIHLHOTO Mpruoopa (T.e. u3MepsieMasi BeTHIUHA
OTCUUTBIBACTCS HEMOCPEJICTBEHHO 10 InKaie mpudopa). IIpu KOCBEHHOM H3MEPEHUU —
ompenensieMas BEJIMYMHA BBIUKCISETCA 1O (opmylie, BKIIOYAIONIEH pPE3ylbTaThl MPSMBIX
u3MepeHuil. Hampumep: omnpeneieHne IUIOMAAN TEeOMETPUYECKUX (QUTYp, ONpeaesieHue
CONPOTHUBIICHUS YYacTKa LIETIH M0 CHJIE TOKA U HAIPSKEHUs, ONPEIeICHNE KOHIICHTPAaLUN IPUMECH
10 UHTEHCUBHOCTH €€ CIEKTPAIbHON JIMHUU U T.I1.

HeszaBucumo ot cmocob6a wu3MepeHHMe TOW WM HWHOW  (PU3WYECKON  BEITMYHMHBI
COIMPOBOXKAAETCS OIMMOKOW, MOKA3bIBAIOIICH, HA CKOJNBKO MCKOMAasi BEJIMYMHA OTIMYAeTCS OT e€
VMCTUHHOI'O 3HAYEHHS.
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bB) Owubku usmepenuii: moapasaensatoTCs Ha: CUCTEMaTHYECKHe, CIydaifHble U TPUOOpPHBIE
OILLIMOKHU.

CucremMaTnveckre ONMMMOKH — BO3HUKAIOT MPH MHOTOKPATHOM MOBTOPSHHH M3MEPEHUN U
00yCIIaBIUBAIOTCS  HEUCIHPABHOCTHIO H3MEPUTENIbHBIX MPHUOOPOB, HETOYHOCTHIO  METOJI0B
U3MEPEHUII W HCIOJB30BaHUEM JUIsl PAcu€TOB HETOYHBIX JaHHBIX. CiydaiflHble OIIMOKA —
BO3HUKAIOT CIIy4aliHO MPH COBOKYITHOM JEMCTBHM MHOTUX (DaKTOPOB M OCTAIOTCS MPHU YCTPaHEHUU
rpyObIX W cucTemarudeckux omubOok. [IpubopHple ommOku —  00yCIIaBIMBAIOTCS
KOHCTPYKTUBHBIMH OCOOCHHOCTSIMU M3MEpPUTENbHBIX MpuOopoB. [lo BenuunHe OMIMOOK, KOTOPHIE
MOTYT BHOCHTH TIPU H3MEPEHUU SJIEKTPOU3MEPUTEIBHBIE MPHOOPHI, Pa3IMYarOT CEeMb KJIACCOB
TOYHOCTH TPHOOPOB, KOTOphle oOo3Hauarorcst mudpamu: 0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0. Ludpa
KJIacCa TOYHOCTHU IMMOKA3bIBACT BEIUYMHY OTHOCHUTEIBHON OMIMOKH B MPOIEHTaX MPU OTKIOHEHUU
CTpEJIKK Tprbopa J0 IMOCIEIHEro NeJeHUs MKalbl. AOCOIIOTHAs OmMOKa MpuOopa MpH JFOOOM
OTKJIOHEHUH CTPEJIKU OJWHAKoBa. [103TOMY MpU MEHBIIMX OTKJIOHEHUSX CTPEIKH OTHOCHUTEIIbHAS
omubka Oonbuie. Hampumep, ecnu y mpubopa kmacca 0,2 mkana coaepxut 150 nenenuid, To
OTHOCHUTEINIbHas ommnOka Ha Bce 150 menenwmii cocraBut 0,2%, a abconroTHast ommoOka paBHa 0,3
nenenusd. [lpu oTkinoHeHUH cTpenku Ha 25 aeneHuil abcomtoTHas omuoOka Ta xe — 0,3 geneHus, a
OTHOCUTEJIbHAs OIIMOKa Ha Bce 25 aenennii coctaBut — 1,2% (150:25=6; 0,2x6=1,2).

B) O6pabomxa pe3ynomamos uzmepenuii:

. X1 +Xo++Xx X
Cpennee apuMeTHIECKOE U3MEPAEMBIX 3HAUEHUM: <X> = ——2 L= ==(1)

T1€ X1 Xp...Xn- 3HAYEHHE U3MEPEHHOMN BEJIMUMHBI; N — YUCIIO0 U3MEPEHUA.

3areM ompeaesnsaoT abCONIOTHYI0O U OTHOCUTENbHYIO OLIMOKM M3MEpEeHUN. AOCOTIOTHASA
ommudKa OTAEeJBHOI0 W3MepPEeHHsi — 3TO a0COJIIOTHOE 3HAYCHUE Pa3sHOCTH MEXKAY CPEIHHM
apudMeTndecKuM <X> U KaXIbIM U3 OTJCIBHBIX PE3yIbTaTOB U3MEpeHHid - Ax; =|< x > —x; |

Cpenusis aGcooTHasi ommMOka — cpeaHee apudMeTHdeckoe aOCOTIOTHBIX OIIHOOK
|Ax 1 |+1Axz |+ - +|Axy| _ TIe|Ax;]

OTJIIENbHBIX U3MEpeHul - < Ax; >= " n

AGcomtoTHass omuOKa yKa3plBaeT JBa 3HAYCHHS] M3MEPSIEMON BEIMYUHBL, MEXKIY
KOTOPBIMH HaXOAWTCS WCTHHHOE 3HaueHue. Hampumep, B pe3yiabTare HW3MEpPEHHH guamerpa
npoBosioku monydwm: < d >=24MMu < Ad; >= £0,1MM. DTO 3HAYAT YTO HWCTUHHOE
3HauUEHUE TUaMeTpa MPOBOJOKH HAXOIUTCS B HHTepBaie Mexay 2,3 u 2,5mMm.OTHOCUTeIbHAsA

omudKa — 3TO OTHOILIEHUE CPeAHEN aOCOIIOTHON OMIMOKU K CpeHEMY pe3yabTaTy U3MEpeHuid: £

_ <4xi>
<x>

pacripesiesieHus], TO BMECTO CpeHeH aOCONOTHOM OIMOKY ONpeessieTcs CpeaHsisl KBAApaTHYHas

(Ax;)? S
ommoOka — S= / ?zln(n—ll)' OTHocuTenbHAs oOHmMOKa B JaHHOM cliydae paBHa Ej =—=-

OTHOCHUTENBHAS OMIMOKa ATO Oe3pa3MepHasi BEIMYKHA, €€ OOBIYHO BHIPAXKAIOT B MporeHTax. J{ims
3TOrO €€ Ha/lo0 YMHOKHUTH Ha 100%.
IlosiHasi a0cosiloTHAsi omMOKa cpeaHero 3HavyeHus ( ¢ yuérom mnpubopHoil (&) U

. Ecan H3MepeHHfI OBLIO A0CTATOYHO MHOI'O U OHU INMOAYHUHCHBI 3dKOHY CTAaTUCTUYCCKOTO

cilydaiiHoii (Sy) ommokm): Aoys= /82 + s, . Eciu oHa U3 ommbOK MeHbLIE APYToii B 4 pasa u
OoJee, TO €€ MOKHO HE YUUTHIBATD.

Ecnu onpenensiemas BenuunHa A cBsi3aHa C HEMOCPEACTBEHHO U3MEPsIEMbIMU BETMUYMHAMU
B u C Boipaxennem A = BC, T0 oTHOCHMTe/bHAsi OMIMOKA BeJIMYMHbBI A paBHA CyMMe

OTHOCHUTENBHBIX omnOoK BenuunH B u C T.e.
AB

E=—

B
IpU JEJNEeHUU JABYX HM3MepseMbIX BenuuuH. Eciu A paBHa cyMMe WM Pa3HOCTH HU3MEPSIEMbBIX
BenuunH B u C, T.e. ecmtu A = B£C, 1o aGcoroTHas omudka A paBHa cymMMe aOCOITIOTHBIX

AC
+ -2 abcomrotHas omnoka AA = EA. OTHOCHTENbHBIE OIIHOKH CKIIAALIBAIOTCS U

AA .
omn6ok B u C: AA = AB + AC. OtHOocuTenbHas omuoOKa B JaHHOM ciiy4yae £ = X.OKOH‘I&TCHBHHI/I

pe3yibTaT U3MEPEHU 0OBIYHO 3alIUCBIBAIOT B CTAaHAAPTHOM (hopme:
- BHaYaJjie 3aMuchIBaeTCs Ha3BaHUE OIpeaesieMol (PU3NIeCKOi BETHUNHBL;
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- 3aTeM MUIIeTCs OYKBEHHBI CHUMBOJ OINpenenseMoi (PHU3MUECKOW BETUYMHBI, 3HAK
paBeHCTBa U B CKOOKax e€ cpefHee 3HAUEHHUE ILTIOC-MUHYC CpelHss a0COJIoTHas ouinbka, 3a
CKOOKOH yKa3bIBaeTCs €IMHUIIA U3MEPEHUS;

- OT/IETILHO 3aMMCHIBAETCS 3HAUEHHE OTHOCUTENIbHOM OMIMOKH B MPOLIEHTAX;

- OKOHYATEJIbHBIE PE3YJIbTATHI 3aKIIIOYAIOTCS B OOIIYIO PAMKY.

Cpennee 3HaueHue, MoJiHAS a0COIIOTHAS OIIKMOKA U OTHOCUTEIbHAS OIIUOKA OKPYTIISIOTCS
[0 CJIEIYIOIIMM IIPaBUIIAM:

- BHAYaje OKPYMIAIOT J0 OJHOM WM JABYX 3HayYallUuX UU(p CPEIHIO abCONIOTHYIO
omnOKy (ecnmu crapmas mudpa Ooinbine 4, OCTABISIOT OJHY 3HAYallyl0 LUQPY, B OCTAIbHBIX
CiIy4asix — JIBe);

- 3aTe€M OKPYIJISIIOT CPEeHEE 3HAUEHHE /10 pa3psja, COBIAJAIONIET0 ¢ MIAIINM pa3psioM
a0COJIFOTHOM OILMOKY;

- OTHOCHTEIIbHYIO OIIMOKY 3alMuChIBAIOT B % € TOYHOCTBIO JO ABYX 3Hayammx uudp.
Hanpumep, 3amuch OKOHYATENBHOTO pe3yibTaTa OmpeAeNieHUus 00bEéMa HUIMHAPUYECKOTO Tela
MMeeT BHJI: ONpeieIEHHON GU3UYeCKON BeJIMYHNHbI:

OO0BEM MUIMHIPUYECKOTO TeJIa

V = (10, 43 + 0,25) ca®

IIpM yCTAHOBJIEHHHM MX PABEHCTBA, KOTrAa
e O TI0Jb30BATHCS CIEAYIOIUM IPaBHIOM
E =2,4% €CIIM MOAYJIb Pa3HOCTU CPEAHUX 3HAYCHUN
I UX aOCOJIIOTHBIX OIIMOOK, CpaBHHUBaEMble

BCIITAIHEI MOKHO CUWTATH PAaBHEIMI TITH COBIAMAFONIMME B TpejesiaX OIMMUOOK W3MepeHwil. B
MIPOTUBHOM CIlydae JaHHbIE BEJTMYUHBI CUMTAIOTCS HEPaBHBIMU UM HecoBmagarommmu. [Ipu Takom
CpPaBHCHHH B TIpeJieliaX yKa3aHHBIX OIMUOOK, €CIIM M3MEPECHHAs BEJIMYWHA HE COBITAJIACT HAIPUMEP
¢ TabnuyHoi (Ooyiee TOYHOMH), MOKHO TOBOPUTH O HAIMYUU B HM3MEPEHHUAX CHUCTEMATHUECKOMN
ommOku. PaccmoTpuMm  nBa  mpuMepa  pemIeHWs  3a7ad Ha  ONpeJelieHHe  ONTUOKHU
u3mepenuil.llpumepl. Ilpu usmepenun nepuona KoieOaHHI MasTHHUKA TOJYYEHBI CIEAYIOIIUE
pesyneratel: T;= 3,1; T, = 3,2; T3 = 3,0; T4 = 3,5; Ts = 3,3; T¢ = 3,2c. Onpeaenure CpeaHIO0
KBAJIpAaTHUHYIO OMIMOKY TepHoAa, OTHOCUTEIbHYIO OMIMOKY M MPEACTaBUTh OKOHYATEIbHBIN
pe3yabTaT B CTaHAApTHOU (hopme.

P e m1 e 1 u e. Haxonum cpeaHee 3HaueHue neproa:
31+32+30+35+3,3+3,2

= c ~ 3,22c.

OxkpyriieHrne MpPOMEXYTOYHOTO pe3yabTaTa MPOU3BEACHO 10 TPEX 3Havamux mudp. lamee
BBIYHCIIIEM a0CONFOTHBIE OMMOKH OTAENBHBIX H3MepeHuii mo popmyie: AT;=|< T > — T;|

AT, = |3,22—- 3,11 = 0,12; AT, = |3,22— 3,2| = 0,02; AT; = [3,22—-3,0]| =
0,22; AT,=|3,22 — 3,5 |=0,28;AT:=|3,22 — 3,3 |=0,08; AT,=|3,22 — 3,2 [=0,02c.

3aTeM HaXOJUM CPEIHIOI0 KBAPATHUYHYIO OMIMOKY CPEIHETO 3HAUCHUS IepUoa:

Xis (ATy)?
n(n-1)
BoruncnsieM OTHOCHTENBHYIO OWIMOKY cpenHero 3Haduenus nepuopa: E_r- = 0,0703-100%/

3,22 =2,19%.

B okxoHuaTenpbHOM pe3yibTaTe BETUYHUHY S~ OKPYTIIAEM A0 OJIHOM 3Hauamiei nudpsi, a
OTHOCHUTEIIbHYIO OIIMOKY 710 ABYX 3HAYamux mudp.

Omeem.

<T>

Sers = /0,122 + 0,022 + 0,222 + 0,282 + 0,082 + 0,022/30 =0,0703c.

Mepuropa KonebaHMN MaATHMKA
T=(3,2240,07)c

E<T>:21 2%
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IIpumep 2. PaBHbl 1M B mpenenax oOHMMOOK HM3MEPEHHUH OIpenensieMoe 3HaueHHe
IUIOTHOCTH JKMAKOCTH M €& TabnmuHoe 3Hauenwe pp ecmm p = (0.9567 +£0,0003)r/cm? ;
pr,=(0.956140,0001)r/cm>3?

Nwmeetcs nu cucreMarnyeckas OlIMOKa Mpu ONpeaeaeHUH INIOTHOCTH?

Pem e Hue: Cymma abCOMOTHBIX OMIMOOK COCTABIISET O,OOO4CM%. DTa cymMMa MEHbIIIE 10

o o r
MOJAYJIIO0 UX CPEIHUX 3HAUCHHI, paBHOU O,OOO6C—3. CrnenoBaTelbHO, JaHHBIE PE3YNIbTAThl HEb3S
M

CUMTaTh PaBHBIMH B IIpeJieaax omMOOK m3mepenuid. Tak kak p > pr KOTOpas TO B U3MEPEHHAX
JIONyIlIEHAa CUCTEMaTHuYecKas OlIMOKa, KOTOpas IpuBela K 3aBBIIIEHHOMY pe3ysbTary [0
CPaBHEHHUIO C TAOJIUYHBIM.

Omeem: 3HaueHUs IUIOTHOCTH P W Pr B IpeJesiax OIMOOK M3MEPEHHH HE PaBHBI; IPH
U3MEPEHUH P JIOIyIleHa CUCTeMaTHyecKas olroOKa.

3aganue Nel Ul3mepenue nIuHHBI CTOPOH JeTadd B  (QopMe NPSIMOYToJbHOTO
napasuiesienune1a IpoBOAUIIOCH MITAHTCHIIMPKYJIEM ¢ TOYHOCTHIO 0,1MM; pe3ynbTaThl U3MEepEeHUi:
12,6, 15,3 u 18,7MMm. Omnpenenure 00béM neranmn. OKOHYATENBHBIC PE3yJbTATHl 3ANUIIATE B
cTangapTHod ¢Gopme ¢ yd€ToM aOCONIOTHONM M OTHOCHUTEIBHOW OIIMOOK, a TakKe IPaBHII
OKpPYTJICHUS.

3aganue Ne2 Ompepenute aOCONIOTHBIE OUIMOKH OTAENBHBIX HU3MEPEHHH U CPEIHION0
KBaJPaTUYHYI0 OIIMOKY CpEIHEr0 3HA4YCHWs BEIUYMHBI A, ecnu npu e€ H3MEepeHHH ObUN
NoJIy4eHsl cienyromue pesynprarel: 38.21; 39,11; 37,98; 38,52; 39,32; 37,94; 37,09¢? Kakyto
(¢u3nYECKyI0 BEIIMYUHY IIpecTaBiseT A?

2.2 JlabopaTopHas padora Ne2 (2 yaca)

Tema: 3mepenue yckopeHnusi CBOOOTHOTO MaCHUs

2.2.1 Heanb pa6oTbl: V3yunTh TEOPHIO U MPAKTUKY CBOOOAHOTO MaaeHUS TENT U U3MEPHUTH
yCKOpeHue cBOOOAHOrO MaJeHUsl C MOMOILBIO MPUOOopa s U3YUEHUs IBUKEHUS Tell U C TOMOIIbIO
MaTeMaTUYeCKOro anrmapara.

2.2.2 3agauu paGoThI:

1. HayunThbcst mpaBMIIBHO PACCYUTHIBATH TApAMETPHI AIAI0IINX TE

2.2.3 llepeyeHb NpUOGOPOB, MaTEPUAIOB, HCII0JIb3YeMbIX B J1a00paTOPHOIi padoTe:

1- metanmnueckuit 6pycok pazmepoM 4X 25 X 40 mm.

2- OymaxHast meHTa pazmepom 20X 300MMm,

3- MosIocKa KoNupoBanbHOi Oymaru pazmepom 20X 300Mm

4- xenod

5- mTaTuB Ja00paTOPHBIHA

6- 3JIEKTPOMArHUTHBIA OTMETYUK BPEMEHHU

7- MUHEeWKa U3MepUTEeIbHAS.

2.2.4 Onucanmue (xo1) padoTsI:

Teopemuueckoe obocnosanue:

A) obwue ceedenus: CBOOOTHO TMANAIONIMA Tpy3 MABWKETCS PABHOYCKOPEHHO C
YCKOpEHHEM (J =9,8C%; TOT/Ia TIepeMeNIeHNe Tpy3a BHA3 (110 OCH Y) 3aBHCUT OT BPEMEHH IO 3aKOHY

2
y=2-. (1)

ComnpotuBieHreM Bo3ayxa npenedperaeM. [1o MeTkam, ocTaBIeHHBIM Ha OyMa)KHOU JIEHTE
AIIEKTPOMArHUTHBIM OTMETYNKOM BPEMEHU MOKHO HAWTH 3HAYCHHE MEPEMEIICHUsS 10 OCH Y,V
OTHOCHUTEIJIbHO TOYKH TaJIeHUs B JTI0O0KH MOMEHT BpeMeHH ¢, = NT', TJe N YUCII0 HHTEPBAIOB MEXIY
MeTKaMu, a T, MPOMEKYTOK BpeMEHU Mexny 3Tumu uHTepBaniamu. CormacHo (1) y, = gth -

2
T n (n=123..). )
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2

gT

Tak kak paccrosaue wmexnay O0-ii u I-i1 MeTkOW paBHO vy, = =~ To,
COOTBETCTBEHHO MPH PABHOYCKOPEHHOM JIBUKEHHH OTHOIIEHHE ? =n?
1
N .y =2Yn —
W3 dpopmyib (2) MOKHO HAHTH YCKOPEHHE CBOOOIHOTO MaICHHS: T n=123..).

Ecnu Tenmo OpomieHo BEepTHKAJIBHO BBEPX, TO €0 CKOPOCTh B JIIOOOH MOMEHT BPEMEHH
ompenensercss mo ¢opmyne: V =vy— g-t. Ecau Teno OpomeHO BepTHKAIbHO BHH3, TO €ro
CKOpOCTh B JIt0OOW MOMEHT BpeMEHH ompenensercs mno ¢opmyne: V=v,+g-t. I'ne vy -
HauaJibHas CKOPOCTH Tela, a t - BpeMsl ero 1nojéra K MOMEHTY U3MEPEHUS! CKOPOCTH.

Ipumep 1: Teno cBoboxno mamaer ¢ BeicoTbl 1000M. Ha 3emumto. Ompenenurte BpeMs
naJIeHus Tea.

,211
P e m e v u e: Bpems najenus Tena onpeneisercs mo ¢popmyne: t= 7 [Toncrasisiem B

M
dbopmyy 3HaAUCHUS ( :9,8C—2 u H=1000m. OtBerT:14,14c.
Ipumep 2: C xakoii BEICOTHI AIAJI0 TEJO, €CIH OHO JIeTelno 70 3emin 60c.

’ZH
P e m e n u e: BeicoTa nageHus Tena OIIPEACIIACTCA U3 (bOpMy.]'IbII t= ? —

t? = % —t?. g =2H— H= g = 10‘2602:18000M. Otger: 18kMm.

3aganue Nel Teno 4 OpocaioT BepTHUKaIbHO BBEpX cO ckopocThio 20M/c. Ha kakoit
BBICOTE HAXOJHWJIOCHh TeJIO b, KoTopoe Oynydn OpOIICHHOE C TOPU3OHTAIBHON CKOPOCTBIO 4 M/C
OJTHOBPEMEHHO C TEJIOM A, CTOJKHYJIOCh ¢ HUM B moji€re? PaccTosHue 1Mo ropu3oHTaIN MEXAY
MCXOJHBIMU TTOJIOKEHHUSIMU Te paBHO 4M. HaiiTu Takke Bpemst IBHKEHHS TEJ J0 CTOJIKHOBEHUS U
CKOPOCTH Ka)KJIOTO TeJla B MOMEHT CTOJIKHOBEHUs. HauepTuTh cxemy JABMKEHHS Tell.

3amanue Ne2 Teno mamaer ¢ BbicoThl H 0e3 HavaneHOW ckopoctu. Ha BbicoTe h oHO
YIIPYro yaapserTcs O IUIONIAAKy, pacroiokeHHYIo 1oz yraom 30° k ropusonTy. Haiitu Bpems
nasieHus tena. HauepTuTh cxemy IBHKEHUS Tena.

3apnanue Ne3. CBoOomHO majaroiiee TEJIO0 B MOMEHT yjapa O 3eMJII0 MMEJIO CKOPOCTh,
paBHyto 40m/c. OnpenenuTh: ¢ Kakoi BBICOTHI N M CKOJIKO BPEMEHH t maiaio Telo.

2.3 JlabopaTopHasi padota Ne3 (2 yaca)

Tema: Vzyuenue 1BuxeHus Tena, OpOIICHHOTO TOPU30HTAIBHO

2.3.1 Ieas paGorel: V3MepeHHe mMmapamMeTpOB [JBIDKSHHUS Tela OpOIIEHHOTO
TOPU30HTAJIBHO: HayaJlbHAsi CKOPOCTh, BpeMsl MOJNIETA, AaIbHOCTh MOJIETA.

2.3.2 3apgaum pa6otbl: [lomyunTs mTpakTUYECKHE HABBIKM HM3MEPEHUS MapaMeTpOB
TOPU30HTAIBHO OPOILIEHHBIX TEJl

2.3.3 llepeyenb NpuOOPOB, MATEPHAJIOB, HCIOJIL3YeMbIX B J1a00paTOPHOIi padoTe:

- CTAJIbHOM LIapUK,

- IOTOK AyrooOpa3Hblii,

- (haHepHas 10CcKa ¢ IEHAJIOM JJIs MpUEMa IIapHKa,

- IITaTUB JJAOOPaTOPHBIH,

- OymakHas jieHTa pazmepom 300X 40MM,

- IOJIOCKA KoNMpoBasibHOM Oymaru pazmepom 300X 40MM,

- muct 6ymaru pazmepom 200X 300MMm,

- JINHEWKA U3MEpPUTEIIbHAS.

2.3.4 Onucanmue (xox) padoTnbi:

Teopemuueckoe obochoganue: JIBuXKeHHE  IIapuKa, OpOLIEHHOTO TOPU30HTAIBHO C
BBICOTHI N,riporicxoauT B BepTHKaIbHOM TutockocTd XOY (OX-ropu3oHTanbHast 0Ch, HaIIPaBICHHAS
B npaBo, OY — BepTUKanbHas OCh, HANIPABJIICHHAs] BHU3). 3a HAYaJI0 OTCUETA BRIOpaHa TOUKA BbLIETA
mapuka. [lo m3mepenHbiM Bbicore h u mampHOCTH monéra. KoopawHata X mpH paBHOMEPHOM
IPSIMOJIMHEHHOM ABM)KEHUU
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ompezensercs no ¢opmyne X = xo+ v, t. PaBHOYCKOpEeHHOE NBH)KEHUE OIHCHIBACTCS

o — _ U+vg.

(popmymamu: yckopeHHe B JI000H MOMEHT BpeMeHM: &' = —;
_ Uxt+Vox,
x ;!

Vy = Vox + a,t

PaCCTOSIHI/IC, HpOfIIIGHHOG TCJIOM IIPpU PAaBHOYCKOPCHHOM JIBUKCHHHU, OHNPCACTIACTCA II0

ayt? vi-v3
WK S, = ——%
2 2ay

Takum obpazom: X = xo+ v,t - KoopauHara X mpu paBHOMEpPHOM HNPSIMOJIHHEHHOM
JABUKEHHH B J11000ii MOMEHT BpeMeHH

— _ Uty

a == ? - ycKOpeHHe KAK BeKTOPHAS BeJMYHHA.
_ UxtVox

(y = =" - CKAJISIPHAsl BEIMYHHA YCKOPEHHSI.

bopmyne: x = xg + vyt +

Vy = Vgy + 0yt - CKOPOCTH B JIK000H MOMEHT BpeMeHH i
a,t?
2

X =Xy + vt + - KOOpPAMHATA X NPU PABHOYCKOPEHHOM /BH)KEHMH B JI0-

00ii MOMeHT t
- Vi—Vix
2ay
Ipumep Nel: CHapsin BbUIETAeT M3 JyJia OPYIUs C HadyalbHOH cKopocThio 580M/c mon
yriom 20° k ropuzonTy. CKOJIBKO BPEMEHM CHAps HaxomuTcs B Bosmyxe? Kakoe paccrosuue oH
IPOJIETUT 10 CONMPUKOCHOBEHMSI C MOBEPXHOCThIO 3eMin? KakoBa MakcuMaibHasi BbICOTA IMOJIETA
cHapsiaa?
(JTano: v, = 580m/c; @ = 20°;g = 9,8m/c?. Haiitu:t,h u )

Sy - IyTh 10 KOOpAUHATE X (MOJYJIb)

31\

v

) ¢

Pemenue CkopocTs CHapsa MO TOPU3OHTY paBHA: Vy = Ugy,= Uy COS & = CONSt;
Vy = Vgytgyt=vgsina — gt - CKOPOCTb CHapsifia MO BBICOTE B 0001 MOMEHT BpeMeHU. Bpems
noabEMa CHapsJla Ha MaKCHMAJIbHYIO BBICOTY M BpPEMs €ro HajeHust OyAyT OJMHAKOBBI: t1 - BpeMs
noAbEMA CHapsla Ha MAaKCUMAaJIbHYIO BBICOTY PaBHO , - BpeMsl €ro MaJcHMUs.

Pacuntaem Bpems mopbéMa CHaps/ia Ha MakCMMaJbHYK BBICOTY. B sToi Touke vy,= 0.

Bpems nmnoabéMa cHapsga Ha MakCHMalbHYIO BBICOTY pacuuTbiBaeM 10  (opmyse:
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vy sina

vy =Vp sina — gt; orcioga cienyer: vpsina — gt;= 0. t; = ; oOmiee BpeMsi MOJIéTa
2vy sina 2-580-0,34
cuapsiaa t= 2t; = — = = 41c.
g 9,8
" Vg cosa-2vg sina _ vZsinacosa vZsin2a
AANBHOCTL MOIéTa [ = vg,t = = p 2 =2 p = =2 p =224 (kM)

_ vZsina?

2
. 14
MAKCHMAaJIbHAsl BLICOTA MOJIETA cHAPAAA HAaXoauM 1o Gopmyite: h= =2 = 10kMm.

2g g
3ananme Nel. Manbuuk chexall Ha CaHKax ¢ ropbl JuIMHHOIO 40M. 3al0c., 3T€M mIpoexain no

TOPU3OHTAIILHOMY y4acTKy emé 20M. 10 octaHOBKH. [TocTpouTh rpaduk IBUKEHUS U OMPEICIIUTS:
CKOPOCTh JIBM)KCHHSI Majb4yMKa B KOHIIE TOPKH U;; YCKOPEHHME Ha KaXJOM M3 y4acTKOB q U d;
oOuee BpeMst IBUKEHHUS t M CPEIHIOI0 CKOPOCTD IBUXKEHHUSI HA BCEM IYTH. Uy,

3aganue Ne2. Kamens najaer B maxty. Yepes 6¢. CubliieH 3ByK yaapa o 3emiito. Haiitu
rIyOMHY IIaxThi — N.

2.4 JladopaTopHas padota Ned (2 yaca)

Tema: 3mepenue ynenpHON TEIUIOEMKOCTH BEILIECTBA

24.1 Heas padoThI: OmpeAciicHUE YACTbHOW TEIUIOEMKOCTH PA3JIMYHBIX BEIISCTB H
yOexaeHre Ha MPaKTHKE 3a JEHCTBHEM 3aKOHA COXPAHEHHS SHEPTUU MPUMEHUTEIHHO K TEIJIOBBIM
IpoLecCaM.

2.4.2 3apaum padorpl: IlodyunTh TNpaKTUYECKWE HABBIKM W3MEPEHUS YICIbHOU
TEIIOEMKOCTH Pa3IMYHbIX BEIIECTB

2.4.3 TlepeyeHb NpuOOPOB, MATEPUAJTOB, HCIOJIB3YeMbIX B J1a00paTOpPHOIi padoTe:

- KaJIOPUMETP C BOJIOM,

- YaHUK.

- LWWIMHAP METANTNYECKUH,

- IPUCTIOCOOICHHE IS YAATICHHSI IMIMHAPA U3 BOIBI

- Oymara ¢puiIbTpOBasIbHAa,

- BECBI C TUPSIMH,

- TEPMOMETD.

2.4.4 Onucanmue (xoa) padboTsi:

Teopemuueckoe obocnoganue: VneanbHble ra3bl NOTUUHSIOTCS YPABHEHHUIO COCTOSHUS
v m
MenneneeBa — Knaneiipona pV = m RT
I'ne p - naBnenue rasza; V - ero 00b€M; M — Macca rasa; (4 - MoJIIpHasi Macca (OHa pa3Has
JUISL pa3IMYHbIX a30B U HaXOAUTCS Mo Taba. MenzeneeBa; R - yHuBepcaibHas ra3oBas MOCTOSHHAS
. 2
(R= 8,31 Ix./mMoimb: K). OcHOBHOE ypaBHEHUE KUHETHUYECKOI TEOPUH Ta30B MMEET BUJ P = EnWO

mov?

2 R
=3n I7Ie 1 — YUCJIO MOJIEKYNl B enuHuie oobéma; Wy — cpeaHsisi KMHETHUYECKas SHEprus

MIOCTYMATELHOTO JIBMKCHUSI OJHOW MOJIEKYIIBI, My — Macca OJHOM MOJEKYJbl; V V2 — cpemHss

R
KBaJIpaTU4Hasi CKOPOCTb MOJIEKYNl. UHCIO MOJeKyl B eIuHuie odbema n = kiT, rie k=N— —
A

nocrosHHas bonbimana; Ny — 4uciio ABOrajpo —3TO YHCIO MOJEKYJI B OJHOM MoOJIe JIH000ro
raza.( Ny = 6,02 - 2023monb™ 1 k = 1,38 - 10723 /Ix/K ). Mosib paBeH KOJHYECTBY BEILECTBA,
COJIepKAaIEMY CTOJIBKO K€ CTPYKTYPHBIX 3JIEMEHTOB, CKOJIBKO COJICPKHUTCS aTOMOB B yriiepoje -12
maccoit 0,012kr. CpeaHssi KMHETUYECKash SHEPTHs MOCTYNATENbHOIO JBMKEHUS MOIEKyd W, =

3
EkT' Monsapuaa macca - macca 00Ho2o moasa eewecmea.Monsapnas macca pasHa npou3gedeHuro

maccvl 00HOU MOJIEKY]Ibl eeujecmea HaA 4Yucio AGOZCI@pO. MOJZ}Z,pH(J}Z Jl/la,CCCl egeuecmed — macca
00H020 MO eewecmeda. ﬂ]lﬂ OMOENbHBIX XUMUYECKUX DJIeMEHMO8 MO]Z}ZpHOIJ Mmaccoi saensemcs
Macca 00HO20 MO OMOENbHbIX AMOMOE 3Mo20 3jlemenma. B smom cuydae MoJpHas macca
ajlemenma, 6blpAadiCeHHAAl 6 Z/MOJZb, YUCNIEHHO coénadaem ¢ MACCOl amoma aJlemenma,
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8bIPANICEHHOU 8 a.e.M. (amomHas edunuya maccvl). OOHAKO HAOO 4EMKO NPeOCmasisamy Pa3HUYY
MedHCOY MOJISIPHOU MACCOU U MOAEKYJISAPHOU MACCOU, NOHUMAS, YMO OHU PABHbL UL YUCTEHHO U
omauyaromcs no pazmeprocmu.[1]

Monsipubie MACCbl CONCHBIX MOAEKYTL MONCHO ONpedeumyp, CYMMUPYS MONSPHblE MACCb
BXOOAWUX 8 HUX DTIEMEHMNOB.

Hanpumep, monspuas macca 6oovr (H20) ecmv MH20 = 2 MH +MO = 2-1+16 = 18
(e/monw).

= 3RT 3KT n
Cpennsisi KBaJpaTH4YHAsi CKOPOCTb MOJIeKYJd VV? = [—= [— r1Ime my=—.
u mg Na
- mi

DHeprus TeIUIOBOTO JBY)KECHUS MOJICKYIT ( BHYTPEHHSISI SHEPT U UACaIbHOTO ra3a): W = 32 RT rne

[ — YHCJIO0 CTEMeHe CBOOOBI MOJIeKy ( s OJHOATOMHOIO rasa [=3; JBYXaTOMHOIO rasa i=>;
MHOT0aTOMHOT0 ra3a i=6). CBsi3b MEXAY MOJSPHON TerIoEMKOCThI0 C M YIENIBbHOHN ¢ CleyeT u3

) i
cooTHowieHus: C= pc. MonsipHasi TEIJIOEMKOCTh ra3a IpH IOCTOSSHHOM 00béMe (), = ER’ pu

INOCTOAHHOM JAd4aBJICHHUH Cp = Cv + R. TemmoeMKoCThL Tena OIIPEACIIACTCA KaK IIPOU3BCACHUEC €TI0

Macchl Ha yJeIbHYIO TeroéMKocts C= cm.
[lepBoe Hauaso TEpMOIMHAMHUKH 3amuchiBaeTcss B Buae dQ =dW +dA . Jas

_3m
OJIHOATOMHOI'O MJI€aJbHOIO Tra3a BHYTpPEHHss JHeprus paBHa: W= EZRT . Pabora B

tepmoauHamuke: Al =pAv (pabora camoro rasza); A=—Al - paGota BHemHHX cuI(HaH razom).

KonuyecTBO TemaoThl — Mepa M3MEHEHUS BHYTPCHHEW JHEPrHHM IpH Teruionepenade : Q =
ok )
kr.-K

IlapooOpa3oBanue mnpoucXoauT npu  =rm rae I — yAenbHas TeIIoTa MapooOpa3oBaHUs

BemiecTBa. [lnaBjaenne nmpoucxoaut npu Q = Am rue A - yJenpHas TeIioTa MIaBJIeHHs BEeLIecTBa.

IIpumep Nel: B kanopumertp, rae Haxomwiack Boaa mq= 0,20kr. Ilpu Temnepatype t;
=20 C, Bmumu Boxy m,= 0,30kr., Temneparypa kotopoii t, =80 C. Ilocne 3Toro B kajopumerpe
ycraHoBuiach Temneparypa t = 50 C. Kakosa Temnoémkocts kagopumerpa C?

P e w1 e H 1 e: Boga, umeromas t, nepegaét KOJIM4eCTBO TEIIOTHI

Q1 = myc(t, — t) ; Bonma, umeronias t; moxy4aeT KOJMYECTBO TETIIOTHI

Q, = myc(t —t,); Kanopumerp nonmyuaer Q3 = C(t — t;);

CornacHO ypaBHEHHIO TeIioBoro Oamanca: Q; = Q, + Q3 > myc(t, — t) = myc(t —

.~ _clmy-(ty—t)—my-(t—t1)]_4200(0,3-30-0,2:30) _ Jox
£)+C(t—t,); C - = = _420( . )

cm(t, —t;) Tae ¢ — yneJbHas TeIVIOEMKOCTH BellecTBa, KOTopas wu3MepsieTcs B (

OTBeT: TermI0EMKOCTh KaJopuMeTpa C=420(%}K)

3apanme Nel: Pacuutarh ¢ Kakod BBICOTHI JOJDKHA MajaTh Kaluisi BOJBI, TeMIepaTypa
kotopoit 20° C, 4ToOB HpH yaape o 3eMIi0 OHAa Hcmapunack? COMPOTHBIEHHE BO3IyXa He
yuutbiBaTh.3aganue Ne2: ITyrém Teopernyeckux pacu€toB Haitu uucio atomoB Mmeau(N) B
1m3.3ananue Ne3: O6pasen anmasa coaepxut 10%2aromos. 3BecTHO uTO P(IIIOTHOCTH) aTMasa =
3500kr/. Haitti 00B6EM, KOTOPHBIN 3aHUMAET ATOT 0Opas3ell.

2.5 JIaGopaTopHas pa6ora Ne5 (2 yaca)

Tema: 3ydeHne 31€KTpUYECKOTO OIS

2.5.1 Heab pa6orbl: V3yuuTh XapaKTEPUCTUKY IMAapPaMETPOB 3JIEKTPUUYECKOTO MO U
OCHOBHBIE 3aKOHBI 2JIEKTPOCTATHKH.

2.5.2 3agaum padorbi: [lonmydnTh NpakTHUECKUE HABBIKH pacdéra HANPSHKEHHOCTH
ANKTPUYECKOTO MOJIS B PA3JIMYHBIX €r0 TOUKaX.

2.5.3 Ilepevyennb NpuGOPOB, MATEPHUAJIOB, HCIOJIb3yeMbIX B JIa0opaToOpHOIi padoTe:

1- nnacTUHKUA METAJUTMYECKUE — 21IT.

2- TUTACTUHKA CTEKJISTHHAs

3- mMacmtaOHas TMHEHKa

4- MTaHTEeHITUPKYITh
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2.5.4 Onucanmue (xo1) padoThI:

TeopemuueCKoe obocrosanue: CYH_IGCTBYIOT JBa THUIIA OSJICKTPUYCCKHUX 3apsa0oB —
IMOJIOKHUTECIBHBIC W OTPHULATCIBHBIC. O,I[HOI/IMéHHI)Ie 3apsaabl OTTAJIKUBAKOTCH, paSHOI/IMéHHBIe

- C) —> ___4CDF___

g>0 (g<o

MIPUTSTUBAIOTCA.

YCTaHOBIEHO, 4YTO S3JCKTPUYECKHUH 3apsii TUCKPETeH. DJIEMEHTApHBIA JIIEKTPUUYECKHI
sapan e = 1,6 - 10729Kn. Dnexrpon umeer maccy m, = 9,11 - 10731 kr., npoton umeer maccy
m, = 1,67 10727 kr. M. @apaneld yCTaHOBWJI U JKCIEPUMEHTaIbHO MoAaTBepAws B 1843r.
(byHIaMEHTATLHBIN 3aKOH MPUPOJIBI — 3aKOH COXPAHEHUsI 3aPAAA. CYMMA INeKMPUUECKUX 3aPs008
JI1000U 3aMKHYMOU CUCTeMbl OCIAEmcst HeU3MeHHOU, KaKue 0bl Npoyeccvl HU NPOUCXOOUIU BHYMPU
OaHHOU cucmembl.

Enunnna snextpuyeckoro 3apsiaa — KynoH (Ki) — 9To sanexTpudeckuii 3aps, mpoXoasiiiuit
yepe3 TOMEepeyHOe CeueHHWe MPOBOJHWKA MpU cuie Toka 1A 3a Bpems lc. BzaumoneiictBue
HEMOJIBIKHBIX TOYEUHBIX 3apsiioB ompeaensercss 3akoHom Kynouna: Cuna ezaumooeiicmsus F
MeHcOoy 08YMSL HENOOBUNCHBIMU MOUEUHBIMU 3apa0amu, HAXOOAWUMUCS 8 8aKyyme, NpsAMO
NPONOPYUOHANLHA NPOU3BEOCHUIO 3apA008 (i U (, U 00pamHO NPONOPYUOHATILHA KEAOPAmy

paccmosnus ¥ Mex#coy HUMU:
1 191-62| -
:E% IJie £ - eKTpHYecKas MOCTOsHHas, paBHas 8,85+ 10712d/m(D- papana —
0
CAVHMIIA DJICKTPUYECKOW EMKOCTH). DIJIEKTPUYECKOe TI0JIe, CO3/1aBaeMOE HEMOABUKHBIMU

QJICKTPUYCCKUMHU  3apdaaMH, Ha3bIBAKOT JJICKTPOCTATUYCCKUM. CumnoBoit XapaKTepHCTHKOﬁ

. F
SJICKTPOCTATUYCCKOI'O IOJIA ABJIACTCA HANPAINCEHHOCMb IJIEKMPOCmMaAmu4ecKkoco noJisi E= q— rac
0

F —cuna oeticmsyrowas na moueunsiii 3aps0, nomewéHuwlll 8 noie, qq - 8IUUUHA OAGHHO20 3apPs0d.

1 Hm?
4-77.’80:1_2. T'ne 4TTE =k=9-10° K2
K03)PHUILIMEHT MPONOPLIMOHANbHOCTH. Hanpspk€HHOCTH MOl — BEKTOpHAS BendnHA. EauHuIen
HANPANCEHHOCMU  YNEKMPOCMAMUYecKo20 nois sABiseTcs — Hviomon Ha kynon (H/Ki), 1
H/Kn=1B/m. Hanpssk€HHOCTH TOJIE CKJIAJIBIBAIOTCS T€OMETPHUYECKH (TIPUHIIMIT CYMEPIIO3UIIUH).

E=E + E,+E;

HamnpsixénHocTs TOUEUHOTO 3apsija q B Bakyyme E=
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gZO gL<O

DNeKTpUYecKud  3apsl, TMOMEHIEHHBIH B  AJIEKTPOCTATUYECKOE TMoje, oblagaer
NOTEHLMAJIbHON SHEprueil, 3a cuérT KOTOpOM cuiaMu mojsi coBepuiaercss pabora. dusmueckas
BEJIMUMHA, OTpe/eiseMas OTHOIIEHUEM MOoTeHIuaabHo sHepruun W moueunozo nonoscumensHo2o
3apsa0a, noMewéHHo20 8 OAHHYI0 MOYKY NOJIA, K 8e/lUtUHe 3apsa0d (o HA3bIBACTCS MOTEHIINAIOM ¢ B

. w 1 q
JAHHOH TOUKe: @ = —— =-"=" Pabota snexTpocTaTH4ecKoro mojisi Mpu MEepeMEIIeHUN 3apsod q
0 0

3 TOoukM 1 B Touky 2: A, =W, —W,=qo(p1—¢@,) Enmunuumeii mnoreHuunama
anekmpocmamuyeckozo noas ssiusercs — B(BonbT), 1B — motenmman takoro mois. B kotopom
3apsn B 1Kir o6namaer norennmansaoi saeprueid 1/x (1B=11x/K).

B3anMocBs3p MexAy HaNpsHKEHHOCTBIO MOJS U €10 MOTEHIUAIOM 110 KOOPJMHATE X PaBHO:

dp

E =—

X axa
99 - + 3_<pk i ik >

0y] P ) rae i,j, k enMHUYHbIE BEKTOPbI OCEH X, Y U Z .

. Jdo .
AQHAJIOTMYHO HaXOJMM HANpPsKEHHOCTBIO OIS Ul KoopAuHAT Y U z. Bektop E= _(a_f i+

IIpumep Nel B Tpéx BepummHax KBajpara co cTopoHoi 0,4M HaxonaTcs OJAMHAKOBBIE
TIOJIOKMTENBHBIE 3apsibl o 5+ 10 ?Ki. HaliTu HanpsskéHHOCTB T0JIs B 4eTBEPTOH BepummHe. JlaHo
g1 = g, = q3 = q =5- 107°Ku; a=0,4m. E-?

(o8 l
) S I
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P e m e H u e: PesynbTupyromuil BEKTOpP HANpPSHKEHHOCTH, ITOJYYCHHBINH, CII0KCHUEM
HANPSKEHHOCTEH, MCXOIAIKX OT ¢y U g5 onpenensercs kak E! = \JE2 + E2

Elzk%;rlzr3=a;E1=E3=k%;E|=\/E12+E§=\/2E12=E1\/7:k%§;

2a?’

E=E'+ By By = ki my = avZ: By = kol E=kZ2 + ko biE= "4z + ),
2
9:10°5-107° H

OtBer: E= —oaz 19 = 535(K—H).

3aganme Nel: J[Ba 3apsjga oJuH M3 KOTOPBIX MO MOAYIO B 4 pa3a Oojblle Jpyroro,
pacroIokKeHbl Ha PACCTOSIHUM a Jpyr OT Japyra. Pacuutath B Kakoil TOYKe MOJS HAPSHXKEHHOCTH
paBHa 0, eciiu 3apsiibl OJHOUMEHHBIE.

3apanue Ne2: J[Ba 3apsiia OIMH M3 KOTOPBIX IO MOAYJIIO B 4 pasza OoJibllie JPYyroro,
PacCIIONI0KEHBI HA PACCTOSHUM a APYr OT Apyra. PacuWTaTe B KakOM TOYKE IOJIS HAIPSKEHHOCTD

paBHa 0, ecnu 3apsibl pa3HOUMEHHBIE.

3aganmne Ne3: B ocHOBaHUMU PaBHOCTOPOHHEIO TPEYrojbHHMKA CO CTOPOHOM a HaXOIATCS
3apsiiel 10 (1) KaKablid, a B BepiuuHe 3apsiaa (- ). Pacuurars Hanpsok€HHOCTH MOJISL B LIEHTPE
TPEYroJbHUKA.

2.6 JladopaTopHas padoTa Ne6 (2 yaca)

Tema: M3yuenue cocraBa 1 CBOMCTB HEOPraHMUECKUX BEIIECTB

2.6.1 Heap padorbi: M3yunth mpaBmia pacuéra NpOMOPHUNA XUMHYECKHX 3JIEMEHTOB,
BXO/ISIIIMX B HEOPraHMYECKUE BELIECTBA

2.6.2 3agauun paGorbl: [lomyuyuTh mNpakTUYECKHWE HABBIKM pacuéTa MPOMOPIIHA
XUMHUYECKHUX AJIIEMEHTOB, BXOSIINX B HEOPTAaHUUECKHUE BEIIECTBA

2.6.3 Ilepeyenb NpuOOPOB, MATEPHATOB, HCIOJIL3YeMbIX B J1a00paTOPHOIi padoTe:
1- Heopranuyeckue BelecTBa

2-BeChl

3- Tabnunia MeneneeBa

2.6.4 Onucanmue (xo1) padoTsI:

Teopemuueckoe obocnoganue

ATOM — DJIEKTpOHEWTpallbHAsl CUCTEMA B3aWMOACUCTBYIOUIMX D3JIEMEHTAPHBIX YaCTHL,
cocTosimMX U3 sjapa (0Opa3oBaHHOTO NPOTOHAMU U HEUTpOHaMHM) U 3JIEKTpoHOB. Bcro
COBOKYITHOCTb aTOMOB MOXHO KJIacCH(HUIIMPOBATH BCETO JIMIIb 110 OJHOMY MapaMeTpy — 3apsiy
AApa Z. COBOKYHHOCTB daTOMOB C OJMHAKOBBIM 7 Ha3BIBaeTCd XUMHYECKHIM DIIEMEHTOM.

Monekyna — 93TO DJIEKTpOHEHTpanbHAas HAMMEHbIIAs COBOKYIHOCTb aTOMOB,
00pa3yromux oNnpeAeNeHHYI0 CTPYKTYPY HOCPEICTBOM XUMUYECKUX CBSI3EH.

Xumuueckass (¢opmyna OTpakaeT cocTaB (CTPYKTYpy) BellecTBa. XHUMHUYECKOE
COoeIMHEHHE HMeeT Ha3BaHue. MonekynspHas ¢opMmyia YKa3blBa€T YHUCIO aTOMOB KaXJOTO
sneMeHTa B Moiiekyne. CTpykrypHas (rpaduueckas) ¢Gopmyia OTpakaeT MOPSAIOK COEIMHEHUS
aTOMOB B MOJIEKYJIE€ U YHUCIIO CBS3€H MEXKIy aTOMaMH.

Xumuyeckasi peakusi — IPEBpalICHUE BEUIECTB, COMPOBOKAAIOIIEECS N3MEHEHUEM X
coctaBa M (w1n) ctpoeHusa. Cxema peakiiMi — 3aluch ¢ MOMOIIbIO (POPMYIT UCXOAHBIX BEUIECTB U
IIPOJYKTOB PEAKIUH.

3akoH coxpanenusi macchl BemectB (M.B. Jlomonocos, 1748 r.; A. JlaByasee, 1777 1.):
MacCa BCHICCTB, BCTYIHUBIINX B PCAKIUIO, paBHA MACCC BCHICCTB, MOJYUUBIIUXCA B PE3YJIbTATC
peakuuy. 3aKOH COXPAHEHHS MAaCChl HE BBIMOIHAETCS B AJICPHBIX peaKIUsX.

3akon nocrosincTBa coctaBa (OK.JI. Ilpyer, 1801 r.): xaxmoe uucroe coeluHEHUE
HE3aBUCHMO OT CII0CO0a €ro MoJIly4eHHs BCerla MMEET OJMH U TOT K€ COCTaB.
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3akon kpatHbix oTHomeHuii (/x. [anpTon, 1803 r.): ecnum ABa 3jieMEHTa MOTYT
00pa30BBIBATh MEXy COOON HECKOJIbKO COCAMHEHUHN, TO MAacCOBBIE JIOJIU JIFOOOTO U3 3JIEMEHTOB B
ITHUX COCIMHEHUSX OTHOCATCS APYT K APYTYy KaKk HEOOJbIINE IeNIble YHCa.

3akon ABoraapo (A. Aporaapo, 1811 r.): B paBHBIX Oo0beMax pa3JUYHBIX Ta30B IPH
OJIMHAKOBBIX TEMIEPAType U IaBJIECHUU COAECPKHUTCS OAHO U TO K€ YUCIIO MOJEKyJ. B yacTtHocTH,
IIPU HOPMAJIbHBIX yciaoBusax — npu temreparype T= 273 K (0 °C) u naBnenuun P = 101,325 kIIa (1
at™, w1 760 MM pT. CT.) — J1000H ra3, KOJIMYECTBO KOTOPOro paBHO | MOib, 3aHMMaeT 00beM
22,4 1. OTOT 00BEM HA3BIBAETCS MOJISIPHBIM 00BEMOM ITPU HOPMAJIbHBIX YCIOBUSIX.

Mepoii OTHOCHTENBHBIX aTOMHBIX M MOJIEKYJISPHBIX Macc n30Opana 1/12 4vacTh Maccel
aTtoma u3otomna yriepoaa 12C, koTopasi Ha3bIBA€TCSl aTOMHOM €ITMHULICH MacCHI (a.e.M.).

laem. - 1/12 TA(C) = 1,66 - 10~27 kr.

Moub — eauHuIIa KOJTUYECTBA BEIIECTBA, COIEpPIKAIIAs CTOIBKO K€ CTPYKTYPHBIX €TUHUIL
JTAHHOTO BEIIECTBa, CKOJIBKO aTOMOB cojiepkutcs B 12 r yriepona 12C. YcTaHOBJIEHO, UTO B HEM
coaepxutcs 6,02 ¢ 1023 cTpyKTypHBIX €AUHUI] (ATOMOB, MOJICKYJI, HOHOB), KOTOPOE Ha3bIBACTCA
guciIoM ABOrajapo u o0o3HavaeTcss NA.

[Ipumepsl perenus 3ana4y

3agaua 1. Omnpegenuth (HOpMyIly XUMHYECKOTO COCIAMHEHHUS, €CIH MAacCOBbIE JOJH
COCTaBIISIONIUX ero meMeHToB paBHbl: H — 2,04 %; S —32,65%, O — 65,31 %.

P e m e H u e. Bo3bMem oOpasenr BemecrBa maccoi 100 r u HaligeM OTHOIIEHHUE
KOJIMYECTBA DIIEMEHTOB B MOJISIX B ATOM oOpasme. Paznmenum maccy Kaxaoro sJeMeHTa Ha ero
OTHOCHUTEIIbHYIO aTOMHYIO Maccy:

V(H): v(S) : v(O) = 2,04/1 : 32,65/32 : 65,31/16 = 2,04 : 1,02 : 4,08 = 2:1:4.

Otset: H2SOA4.

3apauya 2. KakoBo mporeHTHoe coxaepxanue Boabl B Na2SO4 « 10H20 —
KPUCTAIJIOTHApATE I1ay0epoBoii conu?

Pemenue M (H20)/M(comu) =102+ 16) * 100 %/((2 -23 +32+ 4-16) +10- 18) =
56%

OtgeT: 56 %.

3aganue 1. B MenuMIMHCKONW TMpakTUKE TMPH JIEYCHUH HEKOTOPBIX 3a00JeBaHHA
HCIIOJIb3YETCSI BO3/1yX, OOOTAeHHbIN KUCIOPOJOM TakK, YTOObI COAEpk aHUE €ro JOCTUTAI0 OKOJIO
70 % mo o0vemy. B KkakoM 00bEMHOM COOTHOIIEHHH JOJDKHBI MOCTYMATh JUIS 3TOTO K MAIUEHTY
BO31yX (comepxanue O2 cocrasiser 21 %) u kucnopona?

3ananme 2. PacTeHue B CONHEUHBIM J€Hb IMOIJIONIAET OKOJIO 5 T YIVIEKHCIOro ra3a Ha
KaXKIbIi M2 CBOEH JMCTOBOI TOBEpPXHOCTH. PaccumTaiiTe, CKONBKO HPUOIM3UTEILHO TI'PaMMOB
YT7Iepo/ia HAKOIKT 32 JIEHb TOJICOMHEYHHK, JTICTOBAs MOBEPXHOCTh KOTOporo 1,8 M2,

3anganme 3. Yenosek BblabIxaeT B cyTku 10 1300 r yriekucnoro rasza. Kakoit oobem (mpu
HOpPMAaJIbHBIX YCJIOBUSIX) 3aHUMAET CTOJBKO YIJIEKUCIIOro raza?

2.7 JIabopaTopHas pa6ora Ne7 (2 yaca)

Tema: N3ydyenue opranndecknx coeqnHeHni OpraHnyeckue COeTMHEHUS

2.7.1 LHean padoThl: H3YYUTh CTPYKTYPY M COCTaB MPOCTHIX OPraHUIECKUX COSTUHEHHUI U
UX CBOMCTBA

2.7.2 3apaum padorel: [lomyunTh mnpakTUYecKHe HaBBIKM pacuéta 0O0BEMOB U
XMMHYECKOI'O COCTaBa OPIraHUYECKOTO BEIECTBA

2.7.3 Ilepeyennb NpuGOPOB, MATEPUAJIOB, HCNOJIb3yeMbIX B JIaopaTopHOii padoTe:
1- opranuyeckue BellecTBa

2-BeChl

3- Tabnunia MeneneeBa

2.7.4 Onucanue (xox) padoTnbi:
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Teopemuueckoe obocnogaHue

Opranuueckass XUMHSI — 3TO XHUMHUSL YIJIEBOJOPOJIOB M HMX MPOU3BOAHBIX. Teopus
XUMHUYECKOTO CTPOCHUSI OpraHuyeckux BemecTB chopmynupoBana A.M. byriepossim B 1861 1. B
COBPEMEHHOM CTPYKTYpPHOM TEOPHUH OPraHUYECKUX COCIMHEHUHM OCHOBHBIMH  SIBJISIFOTCS
CJIEIYIOLLUE TTOJIOKEHUS:

1.  ATOMBI B OpraHMYECKHX MOJIEKYJIaX COCIMHEHBI MEX1y co00ii B om-

PEICIICHHOM MOPSIAKE XUMUYECKUMHU CBSI3IMH B COOTBETCTBUH C BAJICHTHO ™

cTbi0. IX MHOTOOOpa3ue onpeaessieTcs: Mpexie BCEro AIEKTPOHHBIM

CTPOEHHUEM aTOMa yIriepo/a, KOTOPbII BO BCEX OPTraHUYECKUX COCAUHEHUSAX

YEeTHIPEXBAJICHTEH.

2.  Ilopsmok coeqrHEHHsI aTOMOB HA3bIBAETCSI XUMUYECKUM CTPOCHUEM,

KOTOpPO€ MOKHO BBIPA3UTh CTPYKTYPHOU (POPMYJIOi, I/ie CBA3H MEXKAY

aTOMaMU U300paKaroTcsl YePTOUKAMHU.

3.  OusnyecKue M XUMUYECKHE CBOMCTBA BEIIECTBA 3aBHUCST HE TOJIHKO

OT X Ka4€CTBEHHOI'0 ¥ KOJMYECTBEHHOI'O COCTaBa, HO U OT CTPOEHUS MOJIeKyJl. OCHOBHOE
CBOICTBO yriieposia — o0pa30BaHUE LIETIH ATOMOB.

CBoiicTBa OCTaIbHBIX ATOMOB B OOJIBIICH CTETIEHU 3aBUCAT OT UX CTPYKTYPBI U OKPYKCHHUS
JIPYTUMU aTOMaMH.

Jlnia knaccudukanuy OpraHMuecKUX COSAMHEHUH MO TUIaM U TIOCTPOCHUS MX HAa3BaHUH B
MOJIEKYJIaX BBIICISIOT YIIIEPOAHBIN CKeJeT U ()YHKIMOHAIBHBIE TPYIIIIBL.

YrnepoaHblid CKeleT MpelCcTaBiIseT cO0O0M MOCIeN0BaTeIbHOCTh XMMHUYECKU CBSI3aHHBIX
Mexay co0oil aTomMoB yriiepoja. Pa3sHOBUIHOCTHU YIJIEPOJHBIX CKEJIETOB MOYKHO IPEICTaBUTh
CXEMaTHUYECKHU B BUJIE€ CIAEAYIOIIUX ABYX CTPYKTYp:

OyHKIMOHANbHBIE TPYNIIBI 00pa3yloT BCE aTOMbI, KpOME BOJOPO/Ia, MM TPYIIIbI aTOMOB,
CBSI3aHHBIE C aTOMOM Yyriiepoja. OyHKIMOHAIIBHBIE TPYIIBI OMPEACIIAIOT CBOMCTBA OPraHUYECKHUX
COEIMHEHUH U MO3BOJISIIOT KBATM(PUIIMPOBATh UX MO KiaccaMm (Tadi. 3.1).

HasBanne Kuaccel coeqnunennii
I"astoren ["aslorernpon3BoIHbIE
I'mapoxcuin Crnuptsl, heHOIBI
KapGonun Anbaeruipl, KETOHBI
KapOoxcun KapOoHOBBIE KUCIIOTHI
Hurporpynna Hurpocoennuenus
AMuHOrpymnmnaAMHUHBI

CoenuHeHUs, UMEIOIINE OJMHAKOBBIC (DYHKIIMOHAIBHBIC TPYIIBI, HO Pa3IHYarOIINecs
YUCIIOM aTOMOB VTIJIepojaa, O0OJaJar0T BeChbMa IOXOXHMH (PU3NICCKUMU W XUMHYCCKHUMH
CBOWCTBAMH. [OMOJIOTM — 3TO COCIWHEHHS, TMPHHAUICKANUE K OJHOMY KJIacCy, HO
OTJIMYAIOIIMECS IPYT OT Jpyra 10 COCTaBy Ha 1esioe yrcio rpymmn CH,.

H30mepbr — BeriecTBa, UMEIOIIME OJUHAKOBBIN KAYeCTBEHHBIN M KOJIMUYECTBEHHBIN COCTAB
(OTMHAKOBYIO MOJIEKYIISIPHYIO (POPMYITY), HO pa3HOE CTPOCHHE MOJIEKYII.

Veneeo0opoost — coequHEeHHs, B COCTaB KOTOPBIX BXOMST TOJBKO JIBa dJEMEHTa —
YTIIEPO] ¥ BOJIOPO/I.

IIpedenvhvbie yeneeo0opoodwvt conepxar Toabko opaunapHsie cBsizu C - Cu C - H.

Henpeoenvnvie (nenacviuyernnvie) yeneo0opoosl Conepkar OJIHY U HECKOJIBKO JBOWHBIX

CBSI3€EM.

Vene600vl — TIpUPONIHBIE OpPraHWYECKHWE COCAMHEHHS, WMEIImue o0my (GopMyry
Cr(H,0)n(m, n>3).

Amunoxuciomovl — OUPYHKIIMOHAIBHBIE COCIUHEHUS, B COCTAaB KOTOPBIX BXOJST

kapOokcunpHas rpynmna — COOH u amunorpynna — NH,. BaxuelnM cBoiicTBOM aMUHOKHCIIOT
SBIISICTCA UX CIOCOOHOCTh K KOHJAEHCAIMU. J[Be MOJIEKYJIbI aMHHOKHCIIOTBI MOTYT pearupoBaTh
JPYT € APYroM C OTILEIUIEHUEM MOJIEKYJ BOJbl U 00pa30BaHUEM IPOAYKTA, B KOTOPOM (h)parMeHThI
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cBs3aHbl nentugHo cBsizblo —CO — NH—. BemectBa, mocTpoeHHbIE M3 MHOTMX OCTaTKOB
AMUHOKHCIIOT, Ha3bIBAIOTCS MOJIUIIENTHIAMU.

benku — mnpupojHbIe MOJUNENTUABl C BBICOKMM 3HAUEHHEM MOJIEKYJSIPHOM Macchl (OT
10000 10 HECKOJIBKUX MHJIJTMOHOB).

Hyxneunosvie kuciomel — TPUPOAHBIE BBICOKOMOJEKYJIApHBIE (MOJEKYJspHas macca
MokeT MeHAThCs oT 100 Teic. mo 100 MiH.) coenuHEHUS — TOJUHYKJICOTHIBl. MOHOMEpPHOM
€AVHMLIEH SBJISIOTCS HYKJIEOTHAbl. B cocraB HYKJIEOTHIOB BXOAST a30THCTHIE OCHOBAHUSA,
yrieBosl 1 pocdopHas KucioTa.

3agaya 1. Kakoii 00beM BoO3ayxXa pacxoAyercssi [Ulisl IIOJHOTO COKUTaHUS CMECH
[UKJIONIPOIIaHa U MporneHa 00beMoM 6 11?7 O0beMbl ra30B U3MEPEHBI ITPU OAMHAKOBBIX YCIOBUSX,

P e m e H u e. llukionponan u mporeH — U30MepHI (U3 CIPaBOYHUKA, 00mas Gpopmyna
C3 Hg ), mMO3TOMY KOJMYECTBO KHCIOPOJa, HEOOXOJMMOTO JJs TOJHOTO CXKUTAaHUS CMECH,
OTIpeIeNIeTCsl TOIBKO OOIIMM KOJUYECT "BOM YTJIEBOJOPOAOB U HE 3aBUCUT OT MHAMBHUAYAILHOTO
COJIep’KaHus KaKJ10ro U3 HUX B cMecH. O011iee ypaBHEHUE peaKIIMKU CrOPaHUs:

2C3Hg +902 = 6CO0, + 6H,0.

CornacHo ypaBHeHuto, komuuectBo O, B 9/2 pa3 mpeBocxoaut komuuectBo C3 Hg ,
MOATOMY 10 3aKOHY ABoraapo st cxuranus 6 1 C3Hg Tpedyercs B 4,5 paza Oounbie O,, T. €. 27 1.
[Tockonbky oOwvemHas ponst O,, B Bo3ayxe cocraBisgeT okosno 20 %, To HeoOXoAUMbIH 00BEM
BO3ayXxa paBeH 27/0,2 = 135 .

Otsert: 135 1 Bo3ayxa.

3apanue 1. YrieBoaopos uMeeT 3JeMeHTapHbIi coctaB: 82,76 % yrinepona u 17,24 %
Bojiopona (mo Macce). Ompenenure HCTUHHYIO (GOpMyiTy, MPUBETUTE CTPYKTYpHBbIE (HOPMYIIbI
H30MEPOB.

3ananme 2. Ilpu B3aumopelcTBUM 3TaHa 00BEMOM 4,481 (HOpMaJIbHBIE YCJIOBHUS) C
a30THOM KHCIJIOTOM IOJMy4eH HHUTpo3TaH Maccod 10,5r. Paccumraiite MaccoByr IO BBIXOJA
HPOJYKTA.

HMano:V(C,Hg)= 4,48n; m,(C,HsNO,)= 10,5 r. Haittu: n(C,HsNO,)

2.8 JlabopaTopHasi padota Ne8 (2 yaca)
Tema: V3ydeHnue HyKJIEHHOBBIX KACIOT U TEHETHUYECKOTO KOJIA.

2.8.1 Hean pa6oTbl: M3yuuTh BUJBI U CTPYKTYPY HYKJIEMHOBBIX KHCIOT M T€HETUYECKOTO
KOJla, a TaKXKe MPUHIUIA KOMIIJIEMEHTAPHOCTH IIPHU UX (OPMHUPOBAHUU.

2.8.2 3agaum pa6orsl: [loayduTh npakTHUECKUE HABBIKM B ONPENEICHUU CTPYKTYPHBIX
yuactkoB JIHK n PHK uxons n3 nprHInma KOMINIMMEHTAPHOCTH.

2.8.3 llepeyenb NpuOOPOB, MATEPHAJIOB, HCIOJIL3yeMbIX B J1a00paTOPHOIi padoTe:

pUCYHKH «Y4acTok naBycrnupainbHoi Monekynsl JIHK», «Cxemarmueckoe nzoOpaskeHHe
mouekyibl JJHK», «Ctpykrypa TPHK», «Pemmukanus JJHK», «Cxema cunteza nPHK na marpune
JIHK», Tabnuia «I'eHeTHIecKui KoIy.

2.8.4 Onucanmue (xo1) padoTsI:

Obopyoosanue: Teopemuueckoe obocHoBanue:

HyxyenHoBble  KkucaoThl  (OT  jar. nucleus-  smpo) - 3TO  TPUPOIHBIC
BBICOKOMOJICKYIISIDHBIE OPTraHMYECKUE COCIUHEHHS, OOCCIICYMBAIONINE XpaHEHHE U Tepenaqy
HACJICICTBEHHOW (T€HEeTHYeCKOol) WH(OpPMAIMK B JKUBBIX OpraHm3Max. B WX cOCTaB BXOJAT:
yraepon (C), Bogopon (H), xucnopon (O), docdhop (P). HykimenHOBbIE KHCIOTHI MPEICTABISIOT
co00i1 HeperyIsIpHbIe OMOTIOTMMEPHI, COCTOSIIINE U3 MOHOMEPOB — HYKJICOTH/IOB.
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CymiecTByeT JBa TUIA HYKJIECHHOBBIX KHCIIOT: A€30KCHPUOOHYKIeHnHOBas kuciora - JIHK,
colepskamias ne30kcupubosy, u pubonykienHoas kuciora - PHK, conepxamas R
pubo03y.

Crpoenue JAHK. Ilo cBoeii ctpykrype mosekyna JIHK npencrasnser
co0o0il JBe MONMMMEpHBIC IEMH, COCTUHEHHBIE MEXIY COOOW M 3aKpy4CHHEIC B
dbopme nBoliHOM crimpanu (puc. 1).

OCHOBHOHM CTPYKTYpHOM €IMHMIICH OJHOW €N SIBJISIETCS HYKICOTH],
COCTOSIIIIMM M3 a30THCTOTO OCHOBAHUS, AE€30KCHPUO03bl U (pochaTHON TpymImbl.
JHK conepxut 4 Buga a30TUCTHIX OCHOBaHUM:

0 nmypuHOBBIE - afieHrH (A) u ryanuH (),
O nupuMuIuHOBBIC - UTO3uH (L) u Tumun (T). Prc. 1Y
o MnC. HaCToOK
CyMMapHOe  KOIMYECTBO  IIyPUHOBBIX ~ OCHOBAaHHH  PaBHO CYMME pgycnupanbhoit
MUPUMHUINHOBBIX. monexynbt fIHK

Hyxneotuast IHK Toxke Oyaytr 4 BHUIOB COOTBETCTBEHHO: aJICHUJIOBBIM
(A), ryanunossiit (I'), muruannossiii (L) u tTumuaumnossiii (T), Bee nykneorunst JJHK coennnens B
MOJIMHYKJICOTHIHYIO LIEMb 32 CYeT OCTAaTKOB (OCHOPHBIX KHUCIOT, PACHOIOKEHHBIX MEXKIY
ne3okcupubdozamu. Takum oOpaszom, kaxnas nenb JJHK npencraBiser moauHyKIeOTH I, B KOTOPOM
B CTPOrO ONPENEIECHHOM MOPSAIKE PACHOJIOKEHbl HYKICOTHUIbI. A30THCTbIE OCHOBAHMS MOJIXOJAT
JOpyr K JpYry HAacTOJBKO ONU3KO, YTO MEXIYy HUMH BO3HHKAIOT BOJOPOAHBIC CBSI3U. UeTko
MPOSIBIISIETCS. B UX PACIOJIOKEHUU Ba)KHAs 3aKOHOMEPHOCTb: aJleHUH (A) OJHOW IIeNu CBSA3aH C
tuMuHOM (T) npyroii nenu 1ByMst BOJOPOJHBIMU CBS3sIMM, a ryaHuH (I') oHOM 1ienu cBsa3aH Tpems

g BOJOPOJHBIMU CBs3siMU ¢ 1uTo3MHOM(L]) mpyroif memu, B pe3ynbrare

gero Qopmupyrorcs maper A-T w TI'-I[. Takas cmocoOHOCTH K

u30MpaTeIbHOMY COEIMHEHUIO HYKJIEOTH/I0B Ha3bIBAETCS

KOMIUIEMEHTAPHOCTBIO, T. €. MPOCTPAHCTBEHHOE U XUMHUYECKOE
COOTBETCTBUE MEX/ly ITapaMu HYKJICOTHI0B (CM. puc. 2).

[TocnenoBarenbHOCTh COEAMHEHUS HYKJIEOTHUIOB OJIHOM Ienu
IPOTHBOIOJIOKHA (KOMIUIEMEHTAapHA) TaKOBOW B JPYroi, T. €. ILemnwu,
cocrapisitomue  onHy Mmodiekyny JHK, pasHoHampaBiieHbl, WIH

Puc 2. Cxemaruueckoe aHTUNapauienbHbl. lLlenn 3akpyumBaroTcs BOKpPYr JOpyr JApyra |

usobpanenue monetynt AMK 61y a3yi0T BOMHYIO CIHpanb. BOJBIIOE YHCIO BOAOPOIHBIX CBSI3Ei
oOecnieunBaeT npoyHoe coenuHenne Hured JIHK u npumaer Monekysne ycTOHUMBOCTb, COXpaHss B
TO K€ BpeMs €€ IMOABM)XHOCTh - MOJ BIUSHUEM (EPMEHTOB OHa JIETKO pPACKpy4YHBaeTcCs
(mecriupanmuzyercs).

Crpoenne PHK. Ilo cBoeil crpykrype monekynsl PHK menee kpynHble, yeM MOJIEKYJIbI
JHK ¢ monexynsipaoit maccoit ot 20-30 teic. (TPHK) g0 1 mnua (pPHK), PHK - oxgHonenoueunas
MOJIEKYJIa, MOCTPOEHHAs Tak ke, kak u oxgHa u3 nened JIHK. Monomeps PHK - nykneotuas
COCTOAT M3 a30TUCTOrO OCHOBaHUs, puO03bl (meHTo3bl) U pochatHoi rpynnel. PHK cogepxur 4
A30THCTBIX OCHOBAHMUS:

0 MyPUHOBHIE - aJIeHUH (A);

0 nupumMuauHOBEIC - TyaHuH (), nurosus (L), yparun (V).

B PHK tumun 3ameHeH Ha OMM3KUH K HEMY IO CTPOCHHUIO ypauuid (HYKJICOTHA -
ypuauiaoBeii. HykieoTnasl COeIMHEHBI B MTOJMHYKICOTUIHYIO LIeTb Tak ke, kKak u B JIHK, 3a cuer
0CTaTKOB (POCOPHBIX KUCIIOT, PACTIONOKEHHBIX MEXIY puO03aMu.

IIo BemmoaHsiembiM pynkuusam cpeau PHK
BBIJICJIAIOT: TPAHCIOPTHBIE, HH(OPMAIIMOHHBIE | —
puOOCOMHEIE.

TpancnoprHbIe PHK (TPHK) -
OJIHOLICTIOYEYHbIE, HO  HMEIOIUE TPEXMEPHYIO

o J.
CTPYKTYpPY «KJIEBEPHBIN JIUCTY, CO31aHHYIO {/j/)’
BHYTPUMOJIEKYJISIDHBIMM ~ BOAOPOJHBIMU  CBSI3AMH Ny
ir
(puc. 3). OHHM HEpEeHOCAT  aKTHUBUPOBAHHbBIE r
178

Puc. 3 . Crpykrypa r-PHK:

A, B, B, I' — yuacren rwommemen-
TapHoro cocamienusn; J1 YUACTOK
COCANHEHMSI €  AMHIOKHCAOTAMI;
E — autuxonon (une coepmuenisiit
TpHIIeT)



amMuHOKUCIOTH (Kaxkaast TPHK cBoro amunokucnory, Bcero uzsectHo 61 TPHK) k pubocomam mpu
OnocuHTe3e OenKa B KIETKEe».

Nudopmanuonnas (marpuunas) PHK (uPHK, mPHK) - ognonenoueunass Mmosiekyna,
KoTopasi obpasyercst B pe3ysbTaTe TpaHckpumniuu Ha Moisekyne JJHK (xomupyer rensl) B siape u
HeceT MHPOPMALIUIO O MIEPBUYHON CTPYKTYpE OJHON OETIKOBON MOJEKYIBI K MECTy CHHTe3a Oenka B
pubocomax.

Pubocomnbie PHK (pPHK) - cample KpyIlHbIE OJHOLIENOYEYHBIE MOJIEKYIIbI,
oOpa3yroliue BMecTe ¢ OelIkaMH CII0KHbIE KOMILIEKCHI, MOIePKUBAIOIINE CTPYKTYpY pudocoM, Ha
KOTOPBIX UJIET CUHTE3 OenKa.

Bes renernueckas nndopmanusi opraHuzMa (CTpyKTypa €ro O€lKoB), 3aKIIOYeHa B €ro
JHK, cocrosimeil U3 HYKJIEOTHIOB, OOBEAMHEHHBIX B Te€Hbl. HamoMHUM, YTO T'eH - eIuHUIA
HaciencTBeHHoW wuHpopManuu (ydactok wmodekynsl JIHK), cogepxamas wundopmanuoo o
CTpYyKType oxHOTro Oenka - pepmenTa. [ eHbl, 00yCIIOBIMBAIONIIE CBOICTBA OPraHU3MOB, Ha3bIBAIOT
CMpPYKmMypHuIMY. A TEHBI, KOTOpPbIE PEryIHpPYIOT MPOSIBICHHWE CTPYKTYPHBIX T€HOB, HA3bIBAIOT
peeyasmopuvimu. IlposBieHue (9Kcmpeccus) reHa (peanm3aius HaCICACTBCHHOH WH(GOpPMAITUN)
MPOUCXOIUT CIAEAYIOIINM 00pa3oM:

JIHK (re}l) TPAHCKPHUIIIUA

— u-PHK (xonusa rena)
— Benok — ®epmenT (Ha pubocomax) —
— Peaknusd B KJIeTKe —

— CaoiicTBo nay npusHax (den).

TPAHCKPUIIAA
! ottt dmormon i

g ocymiecTBIIEHUsI DKCIPECCHH TI€HAa CYIIECTBYET I'E€HETHMYECKHH KOJA - CTpOro
yIOpSA0YEHHAS 3aBUCUMOCTh MEX/1y OCHOBaHHUSIMH HYKJIEOTHUIOB U aMUHOKHUCIOTaMH (Tabi. 1)

Hepeniii |Bropoii Hyki1eoTHa Tperni

HYK.1€0- HYK.1€0-

THI B8 1 A E THX

e ®EH |CEP |THP |OHC |V
®EH |CEP |THP |OHC |0
JEH |CEP |CTOIN|CTOM A
JEA_|CEP |CTOI|TPH [T

i} JEH |IPO_|[THC [APT |V
JEH |IPO |[THC |[APT |0
JEA |IPO |TJH [APT |A
JEH |IPO |TJH |APT [T

A WIE [TPE |ACH [CEP |V
WIE |[TPE |ACH |[CEP |O
WIE [TPE |JH3 |APT |A
MET [TPE_|JW3 |[APT [T

T BAJ1 |AJA [ACH [Tl |V
BAJI [AJA [ACH [T |O
BAJT |AJA [LaV |[TJH |A
BAT |AJA [V |[[UH |T

Tabnuya 1T eHETHICCKHI KO

OCHOBHBbIE CBOIICTBA TeHETUYECKOI0 KOA.

TpumieTHOCTHh - KOAUPOBAHUE aMHUHOKHCIOT OCYIIECTBISETCS TPOWKAMU (TPHUILIETAMH)
OCHOBaHUM HYKJIEOTHI0B. KoMn4yecTBO KOAUPYIOMIMX TPUILIETOB paBHO 64 (4 BUIA HYKJIECOTHU]IOB:
A, T, 1L, T, 4° = 64).

OaHO3HAYHOCTD - KaX/IbIM TPUILIET KOAUPYET TOJIBKO OJHY aMUHOKHCIIOTY.

BbIpoxkIeHHOCTD - YHUCTI0 KOAUPYIOIMIUX TPUILIETOB MPEBBIIACT YUCIO0 aMUHOKHUCIOT (64
> 20). CymecTByIOT aMHHOKHUCIIOTHI, KOAUPYEMBbIE O0Jiee UeM OJHUM TPHUILIETOM (B COCTaBe OEIIKOB
TaKMe aMUHOKHCIIOTHI BCTpeuaroTcs 4amie). EcTb Tpu TpuIuiera, He KOAUPYIOUIME HU OJHY
amMuHOKHCIIOTY (YAA, YAI, VI'A). OHM Ha3bIBalOTCS «HOHCEHC-KOJOHAMU» M HWTPAOT POJIb
«CTOTI-CUTHAJIOBY», O3HAYAIOIIUX KOHEI 3aliCcH TeHa (00I1ee KOJIMYeCTBO KOAMPYIOUINX KOJIOHOB -
61).

OOmmenpuHsITHIE COKPAIICHNUS Ha3BaHU aMUHOKHUCIIOT:
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@®EH - penmnananun; ['UC - ructuaus,

JIEU - neiirn; TJIH - [JIyTaMUH;

WJIE - usoneiinun; ['JIY - rmyraMuHOBast KUCIIOTA;

MET - metnonun; JIN3 - nu3us;

BAIJI - Banun; ACH - acniaparum;

CEP - cepun; ACII - acnaparuHoBasi KUCJIOTa;

[TPO - nponun; LHHUC - nucreunn;

TPE - tpeonun; TPU - tpunrodas;

AJIA - ananun; API' - aprunus;

THUP - tuposun; ['JIA - rnuuuH.

MartpuuHble peaKkluM - 5TO PEAKI[UU CUHTE3a HOBBIX COCAMHEHUN HA OCHOBE «CTapbIX)»
MaKpOMOJIEKYJI, BBIMOJHSIONIMX POJIb MATPHUIBI, T. €. (hOopMbI, oOpasma Jyisi KOMUPOBAHHUS HOBBIX
MOJICKYJI. MAaTpUYHBIMU pEaKIUSIMUA pPeaTn3aliil HACJICICTBEHHOW WH(HOpPMAIMU, B KOTOPBIX
e s G e, IpAHAMAOT yuactue JIHK u PHK sBistroTcs:
1.Pensiuxanus JJHK - yasoenue monekyn JJHK, Giaromapst
KOTOPBIM Tepe/iaya TeHeTUYeCKO HH(pOpMAIMK OCYIIECTBISETCS OT
cuperren TOKOJIEHU A K TTOKOJIEHUIO. MaTpuuelt siBnsiercss Marepunckas JIHK, a
: HOBBIMH, OOpa30BaHHBIMHU I10 ATOM MATpHUIIE - JOYEpHHUE, BHOBb
- rines e CAHTE3POBaHHBIE 2 MOJIEKYIIBI JIHK (puc. 4).

2. Tpanckpunmusi (J1aT. transcription - nepenuchbiBaHUE) —
910 cuHTe3 Moisiekynl PHK mo mpuHnummy kxomiuieMeHTapHOCTH Ha
marpunie oxaHo wu3 nened JHK. Ilpoucxogutr B sape mox
nefcTBUEM bepmenTa JIHK-3aBucumoit - PHK-
nonuMmepassl.  HMudbopmanmonnas PHK - 5T0 onHoHMTEBas Mojekyna,

«Marepumcxans
sonexyaa IHK

«Jlowepnnxs wozexyxa JIHK

Puc. 4 Pennukayua fIHK

KOJIMPOBAHUE T€HA HAET ¢ OAHOM HUTU AByHUTeBOUW mosiekynsl JIHK. Ecnu B ':l—‘ ‘:‘ ‘:‘
tpanckpuOupyemoit Hutu JIHK croutr nykneorun I', to JIHK-momumepasza 11 T
Bkmouaer 1] B coctaB mPHK, ecnu crout T, To BKimouaer A B cocraB nPHK, T—lll ll‘
ecnu ctouT T, Bkmoyaetr Y (B cocraB PHK ne Bxomut tTumun T; puc. 5). A3bik P ’
tpumieroB /IHK nepeBoautcs Ha s3bik kogqoHoB uWPHK  (tpuruierst B "uPHK o —r I
Ha3bIBAIOTCS KOJIOHAMHU). - A
TakuM 06pa3oM, 3Has TMOPSIOK PACIONOKEHHS AMHHOKHCIOT B A — .
MOJIEKyJIE OENKa, MOXKHO ONpENENNTh TOPAIOK HYKIEOTHIOB (TpUmieToB) B L __ | !
uennt ”PHK, a 1o Heit - nopsiiok map Hykneotnnos B ydactke JJHK u nHaobopor, | | 1
YUUTBIBAs IPUHLINIT KOMIUIEMEHTAPHOCTU HYKJIEOTHIOB. O !
EcrecTBEeHHO, 4TO B Iponecce MaTpU4HBIX PEAKLUN BCICACTBAE KaKuX- | I I

a100 mNpUYUH (€CTECTBEHHBIX WJIM HMCKYCCTBEHHBIX) MOTYT MPOHCXOIUThH Puc. 5 Cxema
W3MEHEHUS — MYyTalllH. dilTeas MPHK 5

marpuue HK

IIpuMepsl pemieHus 3aaa4

1. Onna u3 nenovek JIHK mmeer mocnenoBarensHocTh HykieoTuaoB: AI'T AHJ] AT
AILT LUI'A TTT AL ... Kakyro nocienoBaTenbHOCTh HYKJICOTHI0B UMEET BTOpasi IIENOYKa TOM ke
MOJIEKYJIIBI?

Pemenue. [lo npuHIMIYy KOMIIJIEMEHTAPHOCTH JOCTpaMBaeM BTOpyro menouky (A-T, I'-
I1). Ona 6yznet Beirsiaets Tak: THA TI'T HTA TTA THUT AAATTLI ...

2. bonpmas w3 aByX 1enel Oenka MHCYAWHA (Tak HasbplBaeMas Ienb B) HaumHAETCS CO
CIEIYIOIUX aMHUHOKHCIOT: (eHHMIATaHUH-BaTNH-aclIaparuH-TIyTaMUHOBAsT KUCIOTa-TUCTUIIH-
nednuH. Hanumure mnocneaoBaTeIbHOCTh HYKIJIEOTHIOB B Haudale ydactka Monekyiasl JJHK,
XpaHsero nHpopmaruio 06 3ToM OeKe.

Pemenue. [lockonbky OAHY aMMHOKHMCIOTY MOTYT KOIAMPOBaTh HECKOJBKO TPHILIETOB,
tounyto cTpyktypy WMPHK wn yuactka JIHK omnpenenuts HEBO3MOXKHO, CTPYKTypa MOXET
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BapbUpOBaTh. MCronb3yst MPUHLIMI KOMIUIEMEHTAPHOCTH HYKJICOTHUIOB U TAOJIHUIly T€HETHYECKOTO
KO/J1a I10JIy4aeM OJUH U3 BAPUAHTOB:

Ilens 6enka |Pen |Ban |Acu |[ay [Tmc |Jleit
uPHK VVV ITVV [AAV [TAA |IJAIT [VVA
JHK|1-a AAA |ITAA (TTA |LTT |I'TT [AAT
1ens
21 TIT |ITT [AAT |TAA |LAIL [TTA,

nene

3aganme 1. VYdyacTok TeHa HMeEET CIEAYIIIee CTPOEHHEe, COCTOsIIee U3
nocienoBarenbHocTy Hykieorunon: LI'T LI THA AAA THI ... . VYkaxure CTpoeHHE
COOTBETCTBYIOIIETO ydacTka Oenka, nHpopMaIus 0 KOTOPOM COJICPKUTCS B JaHHOM T'eHE.

3aganue 2. Ilpu cunapome @PankoHM (HapylieHue oOpa30BaHUS KOCTHOM TKaHH) Yy
00JBbHOTO C MOYOM BBIIEISIOTCS aMUHOKHUCIIOTHI, KOTOPBIM COOTBETCTBYIOT KOZI0HBI B MPHK: AV A,
I'VI, AYT, YUA, YVI, I'VY, AVY. Onpenenure, BblJIeJICHUE KaKMX aMHUHOKHUCIOT C MOYOH
XapakTepHo Ui cuHApoma @OaHKOHU, €CIM Y 3J0pPOBOTO YEJIOBEKA B MOYE COJIECpKATCA
AMUHOKHCIIOTHI aJJaHUH, CEPUH, ITYyTAMUHOBASI KUCJIOTA U TJIMLIMH.

3apnanue 3. VccnenoBanusa mokazanu, uro B MPHK conmepxurcs 34% ryanuna, 18%
ypauuia, 28% uuto3uHa, 20% anenunna. OnpeaenuTte NpoLeHTHBIM COCTaB a30TUCTBIX OCHOBAaHUM B
yuactke JIHK, sBisromerocs marpunen aia nannon uPHK.

3aganue 4.1lenbs A nHCynuHa ObIKa B 8-M 3BEHE COJEP)KUT aJaHMH, a JIOIIAU - TPEOHUH,
U 9-M aHOHC; COOTBETCTBEHHO CEpUM U TIIMIUH. UTO MOXHO CKa3aTb O IIPOUCXOXKIECHUHU
WHCYJIHMHOB?

2.9 JIabopaTopHas pa6ora Ne9 (2 yaca)

Tema: I3ydeHne nponucxoKaeHUs YEI0BEKa

2.9.1 Hean padorsl:.V3yueHre MexaHn3Ma JeHCTBHS 3aKOHOB HACIEICTBEHHOCTH

2.9.2 3apauu paborsi: [lonyunTs TpakTHYEeCKWE HABBIKM B ONPEACICHUN TE€HOTHUIIOB
IS

2.9.3 llepevyeHb NpuOGOPOB, MaTEPUATOB, HCII0JIb3YeMbIX B J1a00paTOPHOIi padoTe:
tabinna «CxeMa MOHOTMOPUIHOTO CKPEILMBAHUS»
2.9.4 Onucanmue (xox) padoThbI:

OTBeT Ha BOIMPOC O TOM, KaK MOSIBIWIICA U (HOPMUPOBAJICS YETIOBEK, MHBIMU CIIOBaMH, KaK
mieJl  aHTPONOreHe3, OBUT TMPEAMETOM OKeCTOUCHHBIX JTUCKYCCHH Ha TPOTSIKCHHH BEKOB U
ThIcsiueneTuid. I3yueHnem mpoliecca aHTPOIoOreHe3a 3aHMMaeTCsl aHTPOTIONIOTUST — 001Iee yUeHUeE 0
MPOUCXOXJICHUA W DBOJIOIMU YeJOBEeKa, OOpa30BaHWM YEJOBCUSCKHX pac MW BapHaIlUIX
¢busnueckoro crpoenus yenoBeka. C TOYKU 3peHUs] €CTECTBO3HAHMS HEOOXOAMMO, TIPEXkKIE BCETo,
pemaTthk BOIIPOC O MPOMCXOXKICHUHN W 3BOJIIOIUH BHIA Homosapiens, B OIIPCACIICHUHN €ro MECTa B
JKUBOTHOM MUPE, BBISIBJICHUU €T0 POJCTBA C IPYTUMH MPUMAaTaMH, a TAKXKE BBIICHEHHS OTIMYUN
YelloBeKa OT HHUX. 3HAYCHHWE eCTECTBEHHOIO OTOOpa pPEe3KO MEHSIETCS B JKM3HU 4YelOBeKa W
JKUBOTHBIX. ECITH y )KMBOTHBIX OTOOpP — 3TO IUIaBHBIN (haKTOp HBOIIOLINH, TO y YEJIOBEKa €ro poib
3aKIJIIOYAETCS B COXPAHEHUU 2eHODOHOA, 8 COepI*CUBAHUU Mymayuti, OTPULIATEILHO BIUSAIOIIUX Ha
€r0 3/10pOBbE.

®eHoTUNT W TeHOTUI. MoHoeubpuoHbiM HA3ZBIBACTCS CKpEIIMBaHHUE, TPU KOTOPOM
poauTenbekue (OPMBI OTIUYAIOTCS APYT OT APyTa MO OJHOW Mape KOHTPACTHBIX, albTePHATUBHBIX
MPU3HAKOB. [Ipuznak—imo0as 0COOEHHOCTh OPraHU3Ma, T. €. JII000€ OTAEIBbHOE €ro KauyecTBO HIIH
CBOMCTBO, MO KOTOPOMY MOXHO pa3JIMYUTh JBE 0coOW. Y pacTteHuil 310 (opma BeHUHKA
(HanmpuMep, CHMMETPUYHBIN - aCHMMETPHYHBIN) WM €T0 OKpacKka (IypIypHbIi—Oeblii), CKOPOCTh
CO3pEBaHMS PACTEHUH (CKOPOCHENIOCTh—IIO3HECIIEIOCTh), YCTOMUMBOCTh MM BOCTIPUUMYHBOCTH
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K 3a0osieBaHuIo U T. 1. COBOKYITHOCTh BCEX MPU3HAKOB OpraHW3Ma, HAUMHAS ¢ BHEIIHUX U KOHYAs
O0COOEHHOCTSIMM CTPOECHUS M (YHKLUHMOHHMPOBAHUS KIETOK, TKAaHEH W OpraHoB, Ha3bIBAETCs
Genomunom. ITOT TEPMUH MOXKET yIOTPEOIATHCSA U 10 OTHOLICHUIO K OJTHOMY U3 aJbTePHATHBHBIX
npu3HakoB. [Ipu3Haku M CBOWCTBA OpraHM3Ma HPOSIBIAIOTCA I10J] KOHTPOJIEM HACIIEICTBEHHBIX
(axTopos, T. . reHoB. COBOKYITHOCTb BCEX I'€HOB OpPraHM3Ma Ha3bIBAIOT ceHomunom. Ilpumepamu
MOHOTUOPUAHOTO CKpeluBaHus, mnpoBeaeHHoro I'. Menzaenem, MOTIYT CIYXXHMTb CKpEIIMBAaHUS
ropoxa ¢ TaKHMH XOPOIIO 3aMETHBIMHU aJIbTEPHATHUBHBIMH NPHU3HAKAMH, KaK IypIypHbIE U Oeible
L[BETKH, MXeNTas W 3elieHas OKpacKka He3peibIX IUIof0B (0000B), Iilaakas W MOPLIMHHUCTAs
MOBEPXHOCTh CEeMsH, JKeITas W 3eJeHas MX OKpacka W Jp. EnmHooOpasue ruOpHIOB NEpPBOrO
nokoseHus (mepBblii 3akoH Menaens). Ilpu ckpemBaHuM ropoxa ¢ IypILypHBIMH U O€IbIMHU
[BETKaMU MeHzenb O0OHApYXWI, 4TO Yy BCEX THOPHIHBIX pacTeHuil mepBoro mokosnenus (Fi)
L[BETKU OKa3zaluch IyprnypHbeIMU. [Ipu sTOM Oenast okpacka IBeTKa He mposiBisiach (puc. 1).
MeHnnenb yCTaHOBHII TaK)Ke, 4TO Bce THOpuabI F1 oxazanuce eanHo00pa3HbIMU (OJHOPOAHBIMH) TIO
KaX/IOMY M3 CEMH HCCIIEyEMbIX UM IIPU3HAKOB.

) (3
. 0000 0008 O00e eeee
0000 00O0® OB0e 0008
0000 Ce®e OCeee eeee

Puc. 1. Cxema wmonocubpuonozo ckpewusanus: 1 — 2como3ucomuvle ocobu c¢
OOMUHAHMHBIM NPUSHAKOM, 2 — 2emepo3u2oOmuble 0CoOOU ¢ OOMUHAHMHBIM UTIU NPOMENCYIMOYHBIM
NPUSHAKOM, 3 — 20MO3U20MHbLE 0COOU C peyecCUBHbIM NPUSHAKOM.

CnenoBatenbHO, y THOPHAOB TIEPBOrO TOKOJEHUS W3 Tapbl  POJIUTEIHCKUX
ATBTEPHATUBHBIX MPHU3HAKOB IMPOSBIISETCS TOJBKO OJMH, a MPU3HAK JPYTOro POJHMTENS KakK OBl
ucuezaer. SBneHue mpeobnamaHus y ruOpuaoB Fi mMpuU3HAKOB OMHOTO W3 poauTeneit MeHaenb
Ha3Bal OOMUHUPOBAHUEM, a COOTBETCTBYIOIIUH TMpH3HAK — OoMuHaumueim. llpusHaku, He
nposiBIsitoIuecs: y rubpunoB Fi ,0H Ha3Ban peyeccusHvimu. 110CKOIBKY BCE THMOPHIBI EPBOTO
MOKOJICHUS] €TMHOO0pa3Hbl, 3TO siBlieHne Obuto Ha3BaHo K. Koppencom nepswvivm 3axonam Menodens,
WIHA 3aKOHOM eOuH00Opaszus cubpuoos nepeo2o NOKOAeHus, a TAKXKe Npasuirom OOMUHUPOBAHUSL.
3akon pacwmensienusi (Bropoii 3axkon Menpaenst). M3 ruOpumHeix cemsH ropoxa MeHaenb
BBIPACTUII PACTEHHSI, KOTOPBIE MOJBEPT CAMOOIBIICHUIO, 1 00Pa30BaBIINECS CEMEHA BHOBb BBICESLII.
B pesynpTaTe ObUIO TTOIY4€HO BTOPOE MOKOJICHUE THOPHAOB, Wiu Tuopuasl Fo. Cpean mocneaHux
O0OHapyXWJIOCh pacHICTICHHE IO KaXI0M Mape aabTepHATUBHBIX MPU3HAKOB B COOTHOIICHUU
npuMepHo 3:1, T. €. TPH YeTBEPTH PACTCHUN MMEIH JTOMHHAHTHBIC IPU3HAKU (ITypIypHBIC IIBETKH,
JKENThIE CeMeHa, TNaJKhe CeMEHa M T. JI.) U OJHA YEeTBepTh — pelecCHBHBIC (OeNble IBETKH,
3eJICHBIC CEMEHa, MOPIIMHHUCTBIE ceMeHa W T. 1.). CleaoBarelbHO, PEICCCUBHBIN IPHU3HAKY
rubpuaa F; He ucue3, a TOIBKO OBLT MOJAABIEH W BHOBH MPOSBUIICS BO BTOPOM MOKOJEHHH. ITO
0000meHre To31Hee OBLTIO HA3BAHO BMOPLIM 3aKOHOM MeHndens, WA 3aKOHOM PACUjenieHUsl.
['oMO3UroTHBIE W TeTePO3UroTHBIE 0c00M. UTOOBI BBIACHUTH, KaK OyAEeT OCYIIECTBISATHCS
HACJICJIOBAaHKE TPU3HAKOB B TPEThEM, YETBEPTOM M ITOCIICIYIOIINX MOKOJICHUAX, MEHeNb TyTeM
CaMOOTBIICHUS BBIPACTUII TUOPUIBI 3TUX TIOKOJICHHUIA U MPOAHATU3UPOBAI MOTyYEHHOE ITOTOMCTBO.
OH BBISICHWJI, YTO pacTeHMs, OOJaJalollie pPELEeCCUBHBIMHM IpU3HAKaMH (Hampumep, Oenbie
I[BETKH), B cienyronux nmokoyieHusx (Fz F4 u T. 1.), BOCIPOU3BOIAT OTOMCTBO TOJBKO C OCIIBIMU
nBerkamu (cMm. puc. 3.1). MuHade Benm cebs TUOpPUABI BTOPOTO ITOKOJCHHUS, O0JIaIal0IINe
JOMHHAHTHBIMH TpH3HAKaMU (HAampuUMep, MypmypHbIMU IBeTKaMu). Cpeau HUX TpU aHAIU3e
noToMcTBa MeHenb 00HapY KU JBE TPYIIbI PACTEHU, BHELTHE COBEPIIEHHO HEPA3IMUYUMBIX 1O
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KaX/I0My KOHKpeTHOMY Inpu3HaKky. [lepBas rpymnmna, cocraistomas 1/3 ot oOriero yncia pacTeHui
C JIOMUHAHTHBIM MPU3HAKOM, J1ajJie€ HE PacCIleILIsIach, T. €. BO BCEX MOCIEAYIOINX MOKOJEHUAX Y
HUX OOHapyXHBajach TOJBKO MypITypHas okpacka IBeTKoB. OcrtaBmmecs 2/3 pacTeHHIl BTOPOTO
nokosieHus: B F3, cHOBa naBanu paciuerieHue Takoe ke, kak B Fp T. e. Ha Tpu pacreHus c
NyPIYPHBIMHU IBETKAMHU MOSBISLIOCH OAHO ¢ OenmbiMu. OcoOH, KOTOpbIEe HE JAIOT B IOTOMCTBE
PaCIICIUIEHHUS] U COXPAHSIIOT CBOU MPU3HAKU B «YMCTOMY» BHUJE, HA3BIBAKOT 2OMO3UCOMHBIMY, A T, Y
KOTOPBIX B TIOTOMCTBE HPOHCXOIUT pACHICIJICHUE - 2emeposucomuvimu. Takum o0pazom,
Memnzenem BriepBble ObLIIO YCTAHOBJIEHO, YTO PACTEHUS, CXOJHBIE IO BHEIIHUM IIPU3HAKAM, MOTYT
00JaiaTh pa3aMYHbIMM HACJIEACTBEHHBIMU CBOMCTBaMH. AiuienusM. /(s ycTaHOBIEHMS] NPUYUHBI
pacIICIUIEHHs], MPUYEM B CTPOrO ONPEAEICHHBIX YHUCICHHBIX OTHOLICHUSAX JOMHUHAHTHBIX H
PELIECCUBHBIX IPU3HAKOB, CIEAYET BCIOMHHUTbH, YTO CBA3b MEXKIY IOKOJEHHUSMHU IPU IOJOBOM
Pa3MHOXKEHUU OCYIIECTBIIIETCS 4epe3 IOJIOBble KiIeTKH (ramersl). OueBHIHO, ramMeThl HECYT
MaTepuaibHble HACIEACTBEHHbIC 3a/aTKHU, WM (PAKTOphl, ONPEAECISIOUINE pa3BUTUE TOTO WIIU
WHOTO TpHU3HaKa. DT (PakTophl MO3PKE M OBUIM HA3BaHbl T'eHaMHU. B comaTWueckux KIeTKax
JUIUIOUJHOIO OpraHu3Ma 3TH 3aJaTKU SBJSIIOTCS TMapHBIMU: OJIMH MOJY4YEH OT OTLIOBCKOI'O
opranm3ma, a APYroil — OT MaTepuHCKOro. MeHJenb Npemasiokuil 0003Ha4aTh JOMUHAHTHBIC
HACJIC/ICTBEHHBIE 33JaTKH 3arjaBHON OYyKBOi (A4), a COOTBETCTBYIOIINE UM PELIECCHBHBIC 33/1aTKU
npornucHoii OykBo# (a). I[lapy reHoB, ompeAensOmUX ajJbTepHATUBHBIC MPU3HAKU, HA3BIBAIOT
an1e10MOp@HOL NApol, a CaMo SIBICHUE TAPHOCTH — ALIEIUIMOM.

Kaxnp1ii reH nMeer nBa COCTOSAHUS — A u @, IO3TOMY OHHM COCTaBIIAIOT OJIHY Iapy, a
Ka)KJ0r0 M3 WICHOB Mapbl Ha3bIBAIOT annenell. TakuM o0pa3oM, eeHbl, pacnonodiceHtble 8 OOHUX U
mex oice JIOKycax (y4acmkax) 2oMONOSUYECKUX XPOMOCOM U onpeodensarwue dalbmepHamueHoe
passumue 00HO20 U MO20 dHce NPU3HAKA, Ha3bIBAIOTCS arrtenvHulmu. Harpumep, nypnypHas u Oenast
OKpacKa IIBETKa Iopoxa SIBJISETCS AOMUHAHTHBIM M PELECCHUBHBIM INPU3HAKAMH COOTBETCTBEHHO
JIBYM ajliensM (A u a) ogHoro reHa. biaronapst HaIM4YuIo JBYX ajuieeil BO3MOKHBI IBa COCTOSIHUS
OpraHMsMa: TOMO- MW TeTepOo3UroTHble. Ecim opraHusMm COIEpKUT OAMHAKOBBIE —AJUIEIU
KOHKpPETHOIo reHa (AA wnM aa), TO OH Ha3bIBACTCS 20MO3UCOMHbIM TIO JAHHOMY TeHy (Win
NPU3HAKY), @ €Clu pa3Hble (Aa) — To eemepozucomubvim. CiaenoBaTeiabHO, ajuledb — 3T0 Gopma
CylecTBOBaHMs TeHa. [Ipumepom TpexaiiesbHOTro reHa sBJsieTCs TeH, ONpeAe oI y YeIoBeKa
cucTteMy rpynnsl KpoBu AB(. Anneneil ObiBaeT U OoJblle: Ui TeHa, KOHTPOJIUPYIOIIETO CUHTE3
reMorjIoONHa dYeJ0BEKa, MX H3BECTHO MHOIO necsaTkoB. Pemérka Ilemnera — 2D-rtaOmuria,
IPEJUIOKEHHAs] aHIVIMACKUM IeHeTMKOM PepkuHanpiaoM lIeHHETOM B KadyecTBE MHCTPYMEHTA,
MPEJICTaBISIIOIIEro co0oil rpaduueckyro 3amuch Ui ONpEAENEHUS COYETaeMOCTH ajuienel u3
POIUTENBCKMX TE€HOTUIIOB. BIIoJIb OJHONM CTOPOHBI KBajpara paclOJOKEHBbI >KEHCKHE IaMETHI,
BJIOJIb JIPYTONl — MY>KCKHE. DTO MO3BOJISIET JIETYe MIPOU3BECTH BBIICHEHHE T€HOTHIIOB OPraHU3MOB
10 TEHOTUIIAaM U (PEHOTUIIaM POAUTENEH U TOTOMKOB

[Ipu pemiennn Takux 3agad HEOOXOJUMO MMOMHHUTH, YTO F€HOTUI 0COOEH € PEelecCUBHBIM
IIPU3HAKOM M3BECTEH — OHU FOMO3MIOTHbIE. Hannune NOMUHAHTHOIO WM PELIECCUBHOIO I'eéHa y
OpraHU3MOB, HECYUIMX JOMUHAHTHBIA MNpPU3HAK (MX TOMO WM TEeTePO3UTOTHOCTH), MOXKHO
OINPEAEIUTD 10 TEHOTUIIAM UX POJIUTENIEH WM IOTOMKOB, YUUTBIBAasl TO, YTO OJUH I'€H U3 KaXI01
napbl peOeHOK MOIy4aeT OT OTIa, a BTOPOM — OT MaTepH.

3amaua 1

CnocoOHOCTh 4enoBeKa OIIYIIaTh TOpPbKUM BKyc ¢eHuaTuoMoueBuHbl (OTM) —
JOMHHAHTHBIA Mpu3HaK, reH koToporo (T) nokanu3oBaH B 17-if ayrocome. B cembe mMaTh u J104b
omrymarT BKkyc @TM, a oTen 1 CbIH He onlymarT. OnpenenuTb FeHOTUIIBI BCEX YJIEHOB CEMBH.

Pemenue

1. Oren u ceiH He omymamT BKyc DTM, T.e. HECyT pEIECCHUBHBIA TNpPHU3HAK,
CJICIOBATENIBHO, MX TEHOTHUII — tt.

2.  Martp 1 10Yb OIIYIIAIOT BKYC, 3HAYMT, KaKIasi U3 HUX HECET JIOMUHAHTHBIN TeH T.

3. Opnry XpoMocoMy peOeHOK IMOJIydaeT OT OTIa, APYryro — oT mMarepu. OT OTa J0Yh MOXKET
MOJIYyYUTh TOJIBKO PELIECCUBHBIM T'eH t (IIOCKOJIbKY OH romMo3uroreH). CrienoBaTelbHO, T€HOTHUI
nouepu — Tt. 4.B
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MOTOMCTBE MaTepH €CTh 0COOb C TEHOTHUIIOM tt, CJIeIOBATENIbHO, OHA TAKXKE HECET PELIeCCUBHBIN reH
t, ¥ ee TeHOTHIT — Tt.

Cxema Opaka

P &
Tt HE omyu{i;
OILlYILAET
BKyc OTM BKkyc ®TM
F1 t T tt
HE OLlyliaeT
OLLlYILAET
Byc OTM Bkyc ®TM

OtBet: ['enoTun marepu u nouyepu — Tt, orma u ceiHa — tt.

3aganue 1. VY vuyenoBeka TeH MOJUIAKTWIMM (MHOTONAJIOCTH) JOMHHHPYET Haj
HOPMAJIbHBIM CTPOCHHEM KHUCTHU. Y >KE€Hbl KHUCTh HOpPMalbHasi, MY TE€TE€PO3UTOTEH IO TEeHY
noMAakTIIIMK. ONpeenuTe BEPOSATHOCTh POXKIACHHUS B 3TOM CEMbE MHOTOIATIOT0 peOeHKaA.

3apganmne 2. Matb OproHeTka; oTel OJOHAMH, B €ro POJOCIOBHOW OpIOHETOB HE OBLIO.
Ponunmcs Tpu pebGEHka: nBe mouepu ONOHIWMHKH U ChIH OproHeT. Ilpoananmn3upoBaTh T€HOTHIIBI
MIOTOMCTBA U POJIUTENEH.

3aganue 3.V yenoBeKa I'eH, BHI3BIBAIOLINI OJHY U3 (POPM HACJIEICTBEHHOM ITyXOHEMOTHI,
peLecCUBEH MO OTHOLICHHWI0 K TeHy HOpMajbHOro ciayxa. OT Opaka IIyXOHEMOM »KEHIIMHBI C
HOPMAJIbHBIM MYXYMHON DPOAMIICA TIyXOHEMOM peOeHoK. OmnpenenuTh TeHOTHUIBI BCEX YIEHOB
CEMBH.

3aganue 4. Cenasd npsab BOJOC Yy 4YEJIOBEKa — JOMUHAHTHBIM mHpu3Hak. OnpenenuTsb
TEHOTHUIIBl POAUTENEH U JIeTeH, €CIIM U3BECTHO, YTO y MATEPH €CTh Ccelas MpsAib BOJIOC, Y OTLA —
HET, a U3 JIBYX JIeTel B CEMbE OJJUH UMEET CEAYIO Mpsi/ib, & APYroil HE UMEET.

3ananme S. B menuiuHe umeer 601b110€ 3HAUEHUE pa3IMYUe MEX]Ty YEThIPbMS TPYIIIaMH
YyeJloBeYecKol KpoBHU. ['pymnma KpoBU SIBISE€TCS HACIEACTBEHHBIM IMPU3HAKOM, 3aBHUCSILHUM OT
OJIHOTO TeHa. ['eH 3TOT uMeeT He JBe, a TP ajuienu, o0o3HayaeMble cumBoiamu A, B, 0. Jluma c
reHoturioM 00 UMEIOT TepByIO TPyNIy KpoBH, ¢ reHotunamu AA uimu AO — Bropyro, BB mm BO —
TpeTbio, AB — ueTBepTyro (MBI MOXKEM CKa3aTh, YTO ajulean A U B nomunupyrot Haja amiensio 0,
TOTJa Kak Jpyr Jpyra oHU He MofaBisioT). Kakue rpynmbl KpOBH BO3MOXKHBI Y JI€TEH, €ClU y UX
MaTepu — BTOpast rpymnna KpoBH, a y OTLa — repBasi?

3. METOAUYECKHUE YKA3AHUSA

O MPOBEJEHUIO MPAKTUYECKHUX 3AHSTHUM — He npeaycMOTpeHb! yueGHBIM
TUTAHOM

4. METOAUYECKHUE YKA3ZAHUA

IO IMTPOBEJEHWIO CEMUHAPCKHUX 3AHATHI

4.1 Cemunapckoe 3ausTue Nel ( 2 yaca).

Tema: «EcTrecTBeHHOHay4Hast U T'yMaHUTapHas KyJbTypbI»

4.1.1 Bonipochl K 3aHATHIO:
1.EcTecTBeHHast U TyMaHUTapHas KyJIbTypa OTJIMYUE U 0OIIee.
2 Ilounmanue 1 0ObSICHEHHUE, U UX BUIBL.
3.Hayunslit meron. I'unore3a. Teopus. 3akoH.
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4.1.2 Kparkoe omucaHue NPOBOAMMOIO 3aHATHS: 3aHATHE NPOBOJUTCS METOAOM
oIpoca CTY/IEHTOB Ha IIOCTaBJIeHHbIE Bonpockl. Ha 060l BOompoc ceMHMHAPCKOTO 3aHATUS MOTYT
OTBEYaTh OJMH WM HECKOJIBKO YellOBeK. [Ipu 3TOM OTBETHI HE JOJIKHBI AyOJIUPOBATH APYT APYra.
CryneHTbl JOJDKHBI IPENCTABIATh Pa3IUYHbIE IOAXOAbBI M TOYKU 3pEHHMsI Ha OO0CYKIaeMylo
po0iieMy, eciii TakoBble UMEIOTCs. Bece ocTanbHble CTYA€HTHl y4eOHON IPyIIIbl J0JKHBI aKTUBHO
IpPUHUMATh ydacTHE€ B OOCYKICHHU BOIPOCOB CEMUHapa. B KOHIE 3aHATUS NpenojaBareib
ocraBisier 10 — 15 MHUHYT IJi1 OTBCTOB Ha HCACHBLIC BOIPOCHI, IMOABCACHHUC HTOI'OB 3aHATHA U
BBICTaBJIEHUE OLICHOK.

4.2 Cemuuapckoe 3ausaTue Ne2 (_2 gaca).
Tema: «Hayunbie meToap»

4.2.1 Bonpochl K 3aHATHIO:

1.ITonsTue Merona B Hayke. Knaccugukarus HayuHbIX METOJIOB.
2. XapaKkTepuCTUKa OCHOBHBIX HAyYHBIX METOJIOB.

3.CTpyKTypa Hay4HOIO 3HaHUS U €r0 YPOBHHU.

4. U neaibl 1 LEHHOCTU HAyKH. DTUUYECKHE IPOOJIEMBI B HayKe

4.2.2 Kparkoe onucaHue IPOBOAMMOIO 3aHATHS: 3aHSATHE MPOBOJUTCS METOJIOM
oIpoca CTY/IEHTOB Ha IOCTaBJIEHHbIE Bonpockl. Ha 060l BOmpoc CeMHUHAPCKOTO 3aHATUS MOTYT
OTBEYaTh OJMH WUJIM HECKOJIbKO 4esioBeK. [Ipu 3TOM OTBEThl HE JOJIKHBI 1yOJIMpPOBATH APYT ApYyra.
CryneHTbl JOJDKHBI IPEICTABIATh PA3IMYHBbIE IMOIXOAbBI M TOYKM 3pEHUs Ha O0O0CYXIaeMylo
npo0iieMy, eciii TakoBble UMEIOTCs. Bece ocTanbHble CTYI€HThl yUeOHON IPyIIIbl T0JKHBI aKTUBHO
OpUHUMATh ydacTHe B OOCYKIEHHMH BOIPOCOB CeMUHapa. B KoHIe 3aHATUS NpenojaBareib
ocrapnser 10 — 15 MUHYT i1 OTBETOB Ha HESICHbIE BONPOCHI, MOABEACHHUE UTOTOB 3aHATHUS U
BBICTaBJICHUE OLICHOK.

4.3 Cemunapckoe 3ansitue Ne3 (_2 yaca).
Tema: [IpocTpancTBo 1 Bpems. Mx ¢pusnueckue cBoiicTBa

4.3.1 Bonpochl K 3aHATHIO:
1. OBomronus B3rIA10B HA IPOCTPAHCTBO U BPEMSL.
2. CymHoCTh MOHATHH: (hU3HUECKOE, T'e0JOrH4ecKoe, OMOJIOTHYECKOE M COLMAIbHOE
IIPOCTPAHCTBO U BpEMSI.
3. CyOcraHumoHanbHas ¥ pesIIMOHHAs KOHIEMIHS IPOCTPAHCTBA U BPEMEHH.
4. CsolicTBa NpPOCTPAHCTBA WU BPEMEHHU: MEPHOCTb, CUMMETPUS U ACHUMMETpUS,
00paTUMOCTh, FEOMETPUUECKUE CBOICTBA.

4.3.2 Kparkoe onucaHue TPOBOAMMOIO 3aHATHS: 3aHATHE MPOBOJUTCS METOJIOM
oIpoca CTY/IEHTOB Ha IIOCTaBJIEHHbIE BoNpockl. Ha 060l BOmpoc c€eMUHAPCKOTO 3aHATUS MOTYT
0TBEYaTh OJIMH WJIM HECKOJIbKO uesioBeK. [Ipu 3TOM OTBETHI HE JOJKHBI AyOIMpOBATh APYT Apyra.
CTyneHTbl JOJDKHBI MPEJCTaBISITh DPA3JIMYHBIE TOAXOABI M TOYKH 3pEHHUS Ha O0OCYXIaeMyro
npobieMy, eciii TakoBble UMeroTcsa. Bece ocTanbHble CTYeHThl y4eOHOW IPyMIbl JOKHBI AaKTUBHO
NPUHUMATh YydacTue B OOCYXKJEHHU BOIIPOCOB ceMHHapa. B KoHIle 3aHATHS NpernojaaBaTeib
ocraBisieT 10 — 15 MUHYT [UIs1 OTBETOB Ha HESICHBIE BOIPOCHI, MOABEACHHUE UTOTOB 3aHATHS U
BBICTaBJIEHUE OLICHOK.

4.4 Cemuuapckoe 3ausaTue Ned (_2 ygaca).

Tema: OreHka NpoCTPaHCTBA U BPEMEHH.

4.4.1 Bonipochl K 3aHATHIO:
1. IlpocTpaHCcTBO 1 BpeMsi B MUKPOMHUpE: 001I1asi XapaKTepUCTHKA.
2. IIpocTpaHCTBO U BpeMsi B MaKpOMHpE: 00IIasi XapaKTepUCTUKA
3. MeToibl OIIEHKH MTPOCTPAHCTBA MUKPO M MAaKPOOOBEKTOB.

185



4. MeTo1bl OLIEHKH Pa3IMYHBbIX MHTEPBAJIOB BPEMEHH.

4.4.2 Kparkoe omucaHue NPOBOAUMOIO 3aHATHS: 3aHATHE MPOBOJIUTCS METOAOM
OIpoca CTYIEHTOB Ha IOCTaBJIEHHBIE Bompockl. Ha mo6oi BOmpoc CeMHMHAPCKOTO 3aHATHS MOTYT
OTBeuaTh OJMH WUJIM HECKOJIbKO 4esloBeK. [Ipu 3TOM OTBEThl HE JOJIKHBI AyOJIUPOBATH APYT ApYra.
CTyneHTbl JOJDKHBI TMPECTABIATh PA3IMYHBIC IMOIXOABI M TOYKH 3pPEHUS Ha O00CYXKITaeMyro
npo0iieMy, eclii TakoBble UMEIOTCs. Bee ocTanbHble CTYACHThI yUeOHON TPYIIbI JOKHBI aKTHBHO
IPUHUMATh Y4acTUe B OOCYXKIEHHM BOIIPOCOB CeMHHapa. B KOHIlE 3aHATHS IperoaaBaTeib
ocraBisieT 10 — 15 MUHYT i1 OTBETOB Ha HESICHBIE BOIIPOCHI, MOJBEACHUE HUTOIOB 3aHATUS U
BBICTaBJICHUE OLICHOK.

4.5 Cemuuapckoe 3ausaTue Ne5 (2 gaca).

Tema: @usnueckas KapTuHa MUpa

4.5.1 Bonipochbl K 3aHSATHIO:

1. CylIHOCTh KJIACCUYECKON MEXAHUKH U €€ 3aKOHBI

2. Hauana TepMOaIuHaMUKHU

3. DnexTpoMarHuTHas KapTuHa Mupa. OCHOBHbIE IPOTUBOPEUUS PUINUECKUX KOHLEIIIUMA
MakpoMupa

4. CymHOCTh TEOPUHU OTHOCUTEIHOCTH A.DWUHIIITEHHA.

5. bonpmue macchl U actpodusznueckue (eHOMEHBl HCKPHBIIE-HUS MPOCTPAHCTBA H
3aMEJICHHs] BPEMEHH.

6. Konuenmuum BO3HUKHOBEHUsi W pa3BUTHs BceneHHoil. OCHOB-HbIE NPOTHUBOPEUUS
(¢u3nyeCKUX KOHLIENILUN MeraMmupa.

7. ®uzuka MUKpomupa. Pa3Burre U CylIHOCTh KBAHTOBOW MEXAHUKU

45.2 Kparkoe omucaHue NPOBOAMMOIO 3aHATHS: 3aHATHE INPOBOJUTCS METOAOM
orpoca CTY/IEHTOB Ha MOCTaBJIeHHbIE Bompockl. Ha mo6oi BOompoc CeMHUHAPCKOTO 3aHATUS MOTYT
OTBEYaTh OJMH WUJIM HECKOJIbKO 4esloBeK. [Ipu 3TOM OTBETHl HE JOJIKHBI 1yOJIMpPOBATH APYT Apyra.
CryneHTbl JOJDKHBI MPEACTABIATh PA3IUYHbIE IMOAXOJbl W TOYKU 3pEHHMS Ha O00CYKIaeMyro
po0isieMy, eciii TakoBble UMeIOTCs. Bee ocTanbHble CTY/I€HThI yUeOHON IpyIIbl T0JKHBI aKTUBHO
OpUHUMATh ydyacTHe B OOCYKICHHH BONPOCOB CEeMUHapa. B KoOHIe 3aHATUS NpenojaBareib
ocrapnsieT 10 — 15 MUHYT U1l OTBETOB Ha HESICHBbIE BOIPOCHI, MOJBEIACHUE HTOIOB 3aHATUS U
BBICTABJICHUE OLIEHOK.

4.6 CemuHapckoe 3ansiTue Ne6 (_2 wgaca).

Tema: Xumuueckas CyIHOCTb BEIIECTBA

4.6.1 Bonpochl K 3aHATHIO:

1. CucremMa XMMHUYECKUX NPEACTABIECHUI U YETHIPE KOHLENTYaIbHbIE CUCTEMbBI XUMHUHU.

2. XUMHUYECKUH AIIEMEHT, XUMUYECKasl CBsI3b, XUMUYECKasi CUCTEMA.

3. IloHsiTHE CTPYKTYpPbl U BaJEHTHOCTH BEILECTBA.

4. Teopus xummnueckoro ctpoenns A.M. bytneposa. bruononumepst

5. KoMnmMmeHTapHOCTh

4.6.2 Kparkoe onucaHue TPOBOAMMOIO 3aHATHS: 3aHATHE TPOBOJUTCS METOJIOM
OIpoca CTY/IEHTOB Ha MOCTaBJIEHHBIE Bompockl. Ha 51000 BOMpoc ceMHUHApCKOTo 3aHATUS MOTYT
OTBeYaTh OJMH WUJIM HECKOJIbKO 4esioBeK. [Ipu 3ToM OTBEThl HE JOJIKHBI AyOJIMPOBATH APYT ApYra.
CryneHTbl JOJDKHBI MPEICTABIATh Pa3IUYHBIE MOIXOABI M TOYKH 3pEHUs Ha O0O0CYXIaeMylo
npo0iieMy, eclii TakoBble UMetoTcs. Bece ocTanbHble CTYACHTHI yueOHOU TPYIIbI JOKHBI aKTHBHO
NpUHUMATh ydacTHe B OOCYKICHHU BONPOCOB CEeMUHapa. B KOHIE 3aHATUS NpenojaBareib
octaBiger 10 — 15 MUHYT 179 OTBETOB Ha HEACHBIE BOIPOCHI, MOJBEICHUE UTOTOB 3aHATUS U
BBICTABJIEHUE OLIEHOK.

4.7 CemuHapckoe 3aHsaTue Ne7 (_2 wgaca).
Tema: Kocnoe BemiectBo 3eMIIH.
4.7.1 Bonipochbl K 3aHSATHIO:
1.Hayku o 3emiie 1 uX BKJIaJ B €CTECTBEHHOHAYUYHYIO KapTUHY MUDA.
2.BuyTtpennee crpoeHue 3emin U €€ 000104eK.
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3. XuMu4eckuil coctaB 3eMIIH.

4.JIutocdepa, runpocdepa, armochepa. MarHUTHOE 1OJIE 3EMITH

5.MuHepanpHblii U NETPOJIOTUYECKUI COCTaB 3EMJIH.

6.THIbI TOPHBIX TOPOJI M YCIOBUS UX 00pa3oBaHUsl.

7. OHIOTeHHBIE TPOIIECCH: TEKTOHUKA JIUTOC(HEPHBIX TUINT, 3eMJICTPSICCHNUS, BYJIKAHU3M.

8.OK30reHHbIe IPOLIECCHl: OCHOBHBIE BUJIbI U UX OCOOEHHOCTH.

4.7.2 Kparkoe omucaHue NPOBOAUMOIO 3aHATHS: 3aHATHE NPOBOJUTCS METOAOM
oIpoca CTY/EHTOB Ha IIOCTaBJIeHHbIE Bonpockl. Ha 060l Bompoc ceMHMHAPCKOTO 3aHATUS MOTYT
OTBEYATh OJIMH WJIM HECKOJIbKO uesioBeK. [Ipu 3TOM OTBETHI HE JOJKHBI AyOJIMPOBATh APYT Apyra.
CryneHTbl JOJDKHBI IPENCTABIATh PA3IUYHbIE IOAXOJbl W TOYKM 3pEHHMS Ha O0OCYKIAEMYIO
npobJeMy, eciii TaKoBblE UMEIOTCs. Bee ocTanbHbIe CTYIeHTHl y4eOHOW TPYMIbI JOKHBI AKTHBHO
IpPUHUMATh ydacTHE€ B OOCYKIEHHH BOIPOCOB CEMUHapa. B KOHLE 3aHATUS NpenojaBareib
ocrapisieT 10 — 15 MUHYT U1l OTBETOB Ha HESICHBIE BOIIPOCHI, MOJBEIACHUE HTOIOB 3aHATUS U
BBICTaBJIEHUE OLICHOK.

4.8 Cemunapckoe 3anstue Ne8 ( 2 yaca).

Tema: denomen xu3HU.

4.8.1 Bonpochl K 3aHATHIO:

1.CymHocTh KHM3HH B ecTecTBO3HaHUM. IIpoGnembl mosiBieHus KU3HU: OCHOBHbBIE
TUIIOTE3bI.

2.CoBpeMeHHast HayyHasi TeOpUs MOSBJICHUS )KU3HU

3. OcobeHHocTH OMOIOTHYECKOTO YPOBHS OpraHU3alui MaTEPHH.

4. Baxuelinme cBOWCTBa U (DYHKIIMU KUBBIX CUCTEM.

5. Teopus sBosouMM >KWU3HU. [IpUHIMNBI HBOJIIOLMK, BOCHPOU3BOJACTBA U PA3BUTHUS
KHUBBIX CUCTEM.

6. Yuenue B.U.Bepnanckoro o 6uocdepe. ynaameHTanbHas 1EI0CTHOCTh OMOC]EPHI.

7.AHTPOIIOTE€HE3 U COBPEMEHHBIN YEIIOBEK.

8.OcHOBHBIE IOHATHS U 3aKOHBI COBPEMEHHOM 3KOJIOTUU.

4.8.2 Kparkoe onucaHue TPOBOAMMOIO 3aHATHA: 3aHATHE NPOBOJUTCS METOJIOM
OTpoca CTYICHTOB Ha TMOCTaBJIEHHBIE BOMPOCHl. Ha 11000 BOMPOC CEMUHAPCKOTO 3aHITHSI MOTYT
0TBEYATh OJIMH WJIM HECKOJIBKO 4YesioBeK. [Ipr 3TOM OTBETHI HE JOJDKHBI AyOJIHPOBATH APYT Apyra.
CTyneHThl JOJDKHBI TPEJICTaBISITh PA3NIUYHBIE TMOAXOABI M TOYKH 3pEHHS Ha O00CYXIaeMyro
npobJeMy, eciii TaKOBble UMEIOTCA. Bce ocTalbHbIe CTYIEHTHI YUeOHOM TPYIIBI TOJKHBI aKTUBHO
NPUHUMATh YYacTHe B OOCYXKJEHHUHM BOIIPOCOB CeMHHapa. B KoHIle 3aHATHS TpernojaaBaTelb
ocraBisier 10 — 15 MUHYT 111 OTBETOB Ha HESICHBIE BOIPOCHI, MOJBEACHUE WUTOTOB 3aHATUS U
BBICTABJIEHUE OLICHOK.

4.9 Cemunapckoe 3ausaTue Ne9 (_2 yaca).

Tema: B3aumozelictBue npupo/ sl 1 00LIecTBa

4.9.1 Bonpochl K 3aHATHIO:

1. OcHOBHBIE 3Tanbl B3aUMOJICHCTBUS MPUPOJIBI U OOIIECTBA B KOHTEKCTE HUCTOPHUYECKOTO
Pa3BUTHS YEIIOBEYECTBA.

2. CouunanbHasi 5KOJOTHS 1 UHBAMPOHMEHTAaIbHAs COITUOIOTHSI.

3. CymHOCTh TEOPHUH YCTOWYMBOTO Ppa3BUTHUS KakK (UIOCOPCKOTO OCHOBAHUSA
I€0’KOJIOTHUECKUX KOHIICTIITHH.

4.9.2 Kparkoe onucaHue TPOBOAMMOIO 3aHATHS: 3aHATHE MPOBOJUTCS METOJIOM
oIpoca CTY/IEHTOB Ha MOCTaBJIeHHbIE BOMpochl. Ha 11000# BOMpoc CeMHMHAPCKOTO 3aHATHUS MOTYT
OTBEYaTh OJMH WM HECKOJIBKO 4YelloBeK. [Ipu 3TOM OTBETHI HE JOJKHBI AyOIUPOBATH APYT APYra.
CTyneHTbl AOKHBI MPEACTAaBISTh DPA3JIMYHbIE TOAXOABI M TOUKH 3pEHUS Ha O0CYXIaeMylo
npo0JieMy, eclii TaKOBbIE UMEIOTCS. Bce ocTanbHbIe CTYACHTHI y4eOHON TPy JOJKHBI aKTUBHO
NPUHUMATh YydacTue B OOCYXKJEHHU BOIIPOCOB ceMHHapa. B KoHIle 3aHATHS NpernoaaBareib
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ocraBimster 10 — 15 MHUHYT IJid1 OTBCTOB Ha HCACHLIC BOIIPOCHI, MOABCIACHHUC HTOIOB 3aHATHA H
BBICTABJICHUEC OLICHOK.
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