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KOHCIIEKT JIEKIIUH
1.1 Jlexums Ne 1. (2 gaca) [IpeameT v HICTOPUSI CTAHOBJICHHUS €CTECTBO3HAHMS
1.1.1 Bonpocel JieKnum:
1. EctecTtBeHHOHay4YHas M TyMaHUTapHAas KyJIbTYpHI.
2. Knaccudukaius Hayk U oTpaciieil eCTeCTBOSHAHMSI.
3. EcTecTBO3HaHME 1 €€ B3aUMOCBSI3h C peluruei, puinocoduein 1 MaTeMaTUKOM.

1.1.2 Kpartkoe coaepxaHue BONPOCOB: (TE3UCHO W3JI0KHUTh OCHOBHOE COJIEp)KaHUE
paccMaTpUBaEMBIX BOIIPOCOB)

Bomnpoc 1. EcrecTBeHHO-HAYYHAsl U TYMAHUTAPHAS KYJbTYPbI

CrpemiieHue 4yenoBeka K MO3HAHUIO OKPYXKaroliero Mupa 0eckoneuno. OIHUM U3 CPE/ICTB
ATOr0 TIO3HAHUS SBIIETCS ecrecTBo3HaHHWE. OHO AaKTHUBHO y4yacTByeT B (OPMHUPOBAHUHU
MHUPOBO33PEHUS KaXKJIOTO YeJIOBEKa OTAENbHO U 001IecTBa B 11esioM. K MUPOBO33pEHUI0 OTHOCUTCS
TaK)KE COLMAJbHAs YCTAaHOBKAa Ha IIOHMMAaHUE CMBbICIA JKU3HHU, XU3HEHHBIX HJEaNoB, IeJel
oOmiecTBa U CPEJCTB UX JOCTHXKEHHs. MUPOBO33pEHUE - COBOKYIHOCTH OIPE/ICICHHbIX 3HAHMA,
KOMIUIEKC HOPM U YO€XACHMH, NPOSBISAIOLIMXCA B COACPNKAHUM IPAKTUYECKOW IESITEIBbHOCTH.
OnpeneneHHbli MUPOBO33PEHYECKUIT M METOJOJOTHYECKH MOAX0J K MOHMMAaHHUIO MHpa U
OOBSICHEHUIO SMIUPUYECKUX (PAKTOB BBIpakaeT CTWiIb MbluieHns. OH BKJIIOYaeT B ceOs
MPUMEHSIEMbIE METOIbl UCCIIEIOBAHUS, HEKOTOPYIO MMO3HABATEIbHYIO U COI[MAIIBHYIO YCTaHOBKY U
MOXET  OBITh  KOHCEPBATUBHBIM,  OPTOJOKCAJIbHBIM,  KPUTHYECKHUM,  PEBOJIOIMOHHBIM,
KOH(OPMHUCTCKUM, IKIEKTUUYHBIM U T.J.

Pa3nble wuccnenoBaTenu ONpENENsIOT MOHITHE «ECTECTBO3HAHUE) I0-pa3HOMY: OJIHU
yueHbIe TOBOPSIT, YTO €CTECTBO3HAHUE - ATO CHCTEMa HAayK O MPUPOAE, a IPYTHe - UTO 3TO eAHHAs
HayKa o Ipupoje. ITo npoTuBopeune Buaumoe. CTpyKTypa ecTeCTBO3HaHUs nepapxuuHa. byay4uun
€MHON CHCTEMOI 3HaHMS, OHO COCTOUT M3 OIPEICICHHOTO KOJIMYECTBA BXOMAAIIUX B ATY CUCTEMY
HayK, KOTOpPBIE B CBOIO OYepeab COCTOAT W3 emle Oojee ApOOHBIX oTpacied 3HaHusA. Ha kaxmoi
CTYNEHH OpraHu3allud €CTeCTBO3HAHUSl CYIIECTBYET CBOM Ooliee WM MEHee pa3BUTHII
METOJIOJIOTUYECKUI aIapar, KOTOPbI U MO3BOJISIET CUYATATh CHUCTEMY 3HAHMM TAKWUX CTYIECHEH
enuHoil. He cnenyer 3a0piBath, uTo mpupofa enuHa. CieqoBaTellbHO, MHOYKECTBO €CTECTBEHHBIX
HayK SBJISIETCS KOHTHMHYYMOM, T.€. HENpPEpPBIBHOW COBOKYMHOCTHbIO. OTHElbHBIE €CTECTBEHHO-
Hay4HbI€ JMCIUIUIMHBI OPraHU30BaHbl MO MPaBUJIaM, AHAJIOTHYHBIM €CTECTBO3HAHUIO B IEJIOM.
[ToaToMy U ecTecTBO3HAHUE, U €r0 OTAENIbHbIE OTPACIIH SABISAIOTCS HEKOTOPOW CUCTEMON B3IJISIIOB
Ha BCIO MPUPOJAY U Ha €€ YaCTH.

Bo Bcex ompeneneHusX €CTECTBO3HAHUS NPUCYTCTBYIOT JBa OCHOBHBIX TOHSTHS -
«IIpUpOJIa» U «HayKa». B IIHMpPOKOM cMbICiEe CIOBa MpUpoJa - 3TO BCE Cyllee B OECKOHEUHOM
MHOroo0pa3uu cBoux mnposiBaeHuit (Bcenennas, ObiTHe, OOBEKTHBHAs pealbHOCTh - CIIOBa-
CHHOHHMMBI), a B Y3KOM - IIPUPOAa OOBIYHO NPOTUBONIOCTaBIIsIeTCs o01mecTBy. [loa Haykoi 0ObIYHO
NOHMMAIOT c(depy YEIOBEUECKON JeATENbHOCTH, B paMKaxX KOTOpPOW BbIpabaThIBAIOTCA U
CUCTEeMATU3UPYIOTCS O0BEKTUBHBIE 3HAHMSI O AeicTBUTENbHOCTH. (B nanpHeiiem 3Tu 18a 6a30BBIX
HNOHSATHS OyyT pa3BepHYTHI B O0Jiee MOJIHOM BH/JIE.)

Ilenp ecTeCTBO3HAHMS - PACKPBHITh CYUIHOCTH SIBICHUN MPUPOABI, MO3HATh MX 3aKOHBI U
IpeJicKa3aTh HAa UX OCHOBE HOBBIE SIBJICHUS, a TaK)K€ YKa3aTh BO3MOJKHbIE ITyTH MCIIOIb30BaHUS Ha
MPaKTUKE MO3HAHHBIX 3aKOHOB MPUPOAbI. B Hameld KHUre Mbl pacCMOTPUM €CTECTBO3HAHUE B
KOHTEKCTE KYJIbTYpbl, OPraHUYECKOM 4YacTbl0 KOTOpPOM OHO sBisgeTcsi. B camMom mnoHsATUH
«KYJIbTypa» 3aJI0)KEHO pa3elIeHUe E€CTECTBEHHOI'O XOJa pPa3BUTUS HPHUPOJIHBIX IPOLECCOB M
ABJIGHUH M MCKYCCTBEHHO CO3JJaHHOM YEJIOBEKOM «BTOPOH MPHUPOABI» — 0C000H (QOpMBI
KHU3HEIEATEIIbHOCTH YeJIOBEKA, KAUeCTBEHHO HOBOM MO OTHOIICHHUIO K MPEALIECTBYIOMNUM (popMam
opranuzanun Marepuu.Kak no0oe cioxxkHoe 0a3oBoe MOHSATHE, KyJIbTypa HE HMEET €IWHOTO
obmenpunaroro ompeneneHus. IlpoGireme pa3zHooOpasusi onpeneraeHUd KynbTyphl —Oblia
crenanbHo TocBsameHa kHura A. Kpebepa m K. Knakxona «KymbTypa: KpuTHYEeCKHN 0030p
onpenenenuit» (1952), roe aBropsl mpusenu okoyio 150 ompeaenenuit KynbTypel. Bo BTOpoe
W3JIaHuEe TOTO TpyAa Bouwio yxe 6omee 200 onpeaenennii KyabTypbl. Ceifuac UX HACUUTHIBACTCS
6onee 500. IIpu Bcem paznuuuu MOAABIAIOLIEE OOJBLIIMHCTBO ONpPENENIeHUN KYIbTYyphl €IUHBI B
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TOM, YTO 3TO XapaKTEPUCTHUKA MM CHOCOO >KU3HENESITEIHHOCTH YEJOBEKa, a HEe XHBOTHBIX, T.C.
KyJbTypa - OCHOBHOE TIOHSTHE JJII 0003HAYCHHS 0C000i (POPMBI OpraHU3aIluN KU3HH JTIOJICH.

st Toro 4ToOBl MOHSATH COOTHOUICHHWE TAKUX KaTerOpHid, KaKk MpUpOAa, OOIIECTBO H
KYJIbTYpa, cleAyeT OOpaTUThCS K BONPOCY O JIBYX THMAaX >KHW3HH, BBIPAOOTABIIMXCS HAa 3emIe:
WHCTUHKTUBHO-OMOJIOTUYECKOM ¥ KYJIBTYPHO-IIeNIeco00pa3sHoM (commanbHoM) [1]; cpady ckaxkem,
YTO UMEHHO HaJIMYMe COLUATBHOIO TUIMA KU3HU OTINYAET YeJIOBEKa OT dKUBOTHOTO.

[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
YIOBJETBOPEHUS] MX NOTPEOHOCTEH, oOecreynBaroniye BbDKHUBAHHE U BOCHPOU3BOICTBO
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
00y4YeHHI0, U MOAM(PHUKAIINK BPOXKIECHHBIX CTEpeoTUIOB. boiiee Toro, 00HapyKeHO HANWYKE YYBCTB
y JKUBOTHBIX (TIPEAAHHOCTH, OECKOPBICTHAS JTIOOOBb K XO3IMHY U T.1.). MOXHO cKa3aTh, YTO 3TOT
TUIl OpPraHU3allMy XU3HU HE MEHEE CJIOKEH, YeM Yy 4YeJIOBeKa. 3aMEeTHM, YTO UMEHHO Hajuydue
BHYTPH JTOTO THUNA JKU3HU pAna (EHOMEHOB MPHUBEIO K PA3BUTUIO HEKOTOPBIX CIOCOOOB
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 MeECTe 3€MHOr0 Iapa, OCBaMBaTh Pa3HOOOpa3HbIE BHJbI
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 OMoJoruyeckasl mporpaMma Kak *HBOTO CYIIECTBA U OH MPEXKIEBPEMEHHO
norubaer. Ha mpoTshkeHNH KyIbTYPHONH UCTOPUM YETIOBEK OPraHWYECKH OCTaeTCsd HEM3MEHHBIM (B
CMBICJIE OTCYTCTBUS BUJI000pa30BaHus). BbI3BaHO 3TO T€M, UTO BCE U3MEHEHUSI IEPEHOCATCS Ha TaK
HA3bIBAEMOE HEOPraHMYECKOe TeJO KYJIbTYphl. JleaTeapbHOCTh YeNnoBeKa omnocpenoBaHHa. Mexay
co00il W mpupofol OH TMOMEIIAeT MPEAMETHl MaTepUalbHOM KyJIbTYypbl (Opyaus Tpyna,
OJIOMAallIHEHHbIE JXUBOTHBIE U PAcTEHUs, >KWIMIIE, O/eXk/Aa, eclii OHa HeoOxoauma). JlyxoBHbIE
MOCPEHUKH - CJIOBa, OOpa3bl, KYyJbTYypHbIE HAaBBIKM - CYIIECTBYIOT TJaBHbIM 0OOpa3oM B
MEXJIMYHOCTHOUH cdepe. Bechb opraHmsM KyabTypbl COCTOMT M3 CJIOXHO OPraHM30BAHHBIX
MOCPEAHUKOB, KYJIbTYPHBIX WHCTUTYTOB. J€ATENbHOCTh YEJIOBEKA HE SIBISIETCA JIMIIbL OTBETOM Ha
BHEUIHWE pa3Jpaxuread. B HeW NpUCYTCTBYEeT ONOCPEAYIOIIUH 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.€. OITIOCPEOBAHHBIIN EPUOJIOM BpeMeHH, pediekc.

W3 cka3aHHOTO BBILIE CIEAYET, YTO KYJIbTYpa - BAXKHEHIINI PEryJISITOP B3aUMOOTHOILIEHUI
MeX1y 0011ecTBOM U Ipupo1oil. U ¢ 3Tol Touku 3peHust Haubosee 00IUM 1 MOAXOASIINM I Hac
MOXET OBbITh CIEIyIollee OIpeJesieHHe: KylbTypa - 3TO CHCTEMa CpPEJCTB 4YeJIOBEYECKOU
JeSITeNIbHOCTH, OJaroaapsi KOTOpO MporpaMMHUpPYETCsl, pealu3yercss U CTUMYJIUPYETCS aKTUBHOCTh
WHIMBU/A, PAa3IUYHBIX TPYIMI, Y€JIOBEUYECTBA B 1I€JOM B MX B3aUMOACWCTBUU MEX1y coO00i U c
npuposoil. Yke caMo ompejesieHue OTPa)KaeT JBa OCHOBHBIX THIIA B3aUMOJIEHUCTBUS, KOTOpPbHIE
OTIpeNIeNAIOT JIBa TUIA KYJBTYp - TYMAaHUTAPHYIO (B3auMoJIeiicCTBHE MeX1y CO0O0M) U €CTEeCTBEHHO-
Hay4HYIO (B3aUMOJCHCTBHE MEXIy OOIIECTBOM W MpUpOao). EcTecTBeHHO-Hay4dHas KyJIbTypa
OTJMYAeTCd TEM, 4YTO 3HaHUS O TPUPOJE MMEIOT BBICOKYIO CTENEeHb OOBEKTUBHOCTH U
JIOCTOBEPHOCTH. ['ymMaHHUTapHas KyjlbTypa cHelu(pHuYHa TeM, YTO CHCTEMOOOpa3yrolue EeHHOCTH
TYMaHUTapHOTO 3HAHUS ONPENENAIOTCS M aKTHUBU3UPYIOTCS M3 COLMAIBHON IMO3ULMHU YEJIOBEKA.
Hmes cBou crneuuduueckue 4epThl, 3TU J1Ba THUIA KYJIbTYp, 0€3YCIOBHO, B3aMMOJEHCTBYIOT, TaKk
Kak 00J1a/1al0T €IUHON KYJIbTYPHOH OCHOBO.

B3aumooTHOLIEHUS 3TUX JBYX KYJIbTYP JOCTaTOYHO ClOHBI [26]. A. Koiipe 011 0HUM
U3 TIEPBBIX YYEHBIX, 00paTuBIIMX B Hadajme XX B. BHUMaHUE Ha TO, YTO MOCJIE HEKOTOPOTO ATara
pa3BUTHs OOLIECTBa BO3HMUKIM JBA MHpa - «MHUpP HayKu» (MHp KOJIMYECTBA, BOIUIOLUIEHHOTO B
TEOMETPUH) U «MHUP KadyecTBa» (B KOTOPOM Mbl UBeM). B nanpHelnieM uaes O CIOXKHBIX MyTAX
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B3aMMO/ICHCTBHS €CTECTBEHHO-HAYYHOH M T'yMaHUTApHON KyJIbTYp B COBPEMEHHOM o011ecTBe Obl1a
pa3BUTa B CepuUM CTaTed mucatens, oOmecTBeHHOro aesaTens u ydeHoro Y. Croy. B Hacrosmee
BpeMsi OOJIBIIMHCTBOM TIPU3HACTCA CYIIECTBOBAHHWE [BYX KYJIbTYp, OOJAaJalOUIMX pa3HBIMU
A3bIKAMHU, KPUTEPUSAMU U LEHHOCTSIMHU: €CTECTBEHHO-HAy4YHON KYJIbTYpbI, BKIIOYAIOLIEH HAYKU O
IpPUPOJIE, TEXHUKY MU T.I., U TYMaHUTAPHOW KyJIbTYpbI, BKJIIOYAIOIIEH HCKYCCTBO, JIUTEPATYPY,
HayKH 00 00111ecTBE M BHYTPEHHEM MHUPE YeIOBEKa.

CoBpeMeHHas KyJlbTypa XapaKTepusyeTcs OBICTPHIMH HM3MEHEHHUSIMH, a COBPEMEHHOE
00LIECTBO HAXOJUTCS B COCTOSIHMM TUCTApPMOHHMU C MPHUPOJIOH, rI100alIbHOTO HapylleHus OajaHca
— DKOJIOTMYECKOro Kpusuca. Ha 3T0 HakianplBalOTC HSKOHOMHUYECKHMM, 3HEPreTUUYECKUH,
MH(OPMALIMOHHBIN KPU3KCHI, a TaKKe 000CTpEHHE HAIMOHAJIBHBIX, PEIUTHO3HBIX U COLIMAIBHBIX
KOH(JIMKTOB BO MHOTUX peruoHax 3eMin. BO3MOXXHOCTB YCIIEIIHOTO PEOIOJICHHS 3TUX KPU3HCOB
U KOH(JIMKTOB BO MHOI'OM OIpEIENseTCs ypOBHEM OOpa30BaHHOCTH U KYJIbTYpbl OOIIECTBA.
OOGocTpsieT 3Ty CUTYyalMIO pa3/iefieHue MyTell pa3BUTHsS €CTECTBEHHO-HAYYHOW U T'yMaHUTApHOU
KyJIbTyp. YacTo TOBOPAT, YTO TyXOBHOCTh (DOPMHUPYETCS MCKIIOUUTEIBHO 3a CUET PEUTHO3HOTO,
HPABCTBEHHOI'O, JCTETUYECKOIO0 I[IO3HAHHUS MHpa, 4YTO HAyKy MOXHO IPOTUBOIOCTABUTH
JIyXOBHOCTH, YTO CYIIECTBYET pa3/elIC€HUE MEXIYy €CTECTBO3HAHUEM U TYMAaHUTAPHBIMHU 3HAHUSAMHU
¥ OHU KOH(POHTHPYIOT MEXKIY COOOH.

Ho Bpsim nu »Tu yTBepKAeHHs chpaBeuiuBbl. Hamia KyabTypa BO MHOroM Obljia
chopMupoBaHa B 310Xy Bo3poxkiaeHus M HMMeeT CBOM KOPHM B KyJIbTypEe AaHTHUYHOCTH H
eBponeiickoro CpenHeBeKOBbs. EcTeCTBEHHbIE HAyKU B Pa3BUTUU COBPEMEHHOW LIMBUIIM3ALUU HE
TOJILKO 00€CIIeUNBAIH U 00ECTICYMBAIOT HAYYHO-TEXHUIECKUN TIPOTrpecc, HO M POPMUPYIOT 0COOBII
THUI MBILIUICHUS, OCOOBIA THI KPUTUYECKU-AaHATUTUYECKON PAllMOHAIBHOCTH, BECbMa BaXKHBIM IS
MHUPOBO33PEHUYECKON OpPHEHTALlMU COBPEMEHHOrO uejoBeka. VIMEHHO OH MOOYXJaeT 4elloBeKa K
MOMCKY PELICHHM, K IMPU3HAHUIO OTHOCHUTEJIIBHOCTM CHUCTEM OTCYETa M HalluX CYXKICHUH, a
HEOCTaTOK d3TOTO THUMA MBIIUICHUS TPUBOIUT K KPHU3HCHBIM CHUTyallMssM B OOIIeCTBe.
MupoBo3z3pendyeckue (pyHKIUHU COBPEMEHHOI'O €CTECTBO3HAHUS HE CBOJATCS TOJBKO K TOMY, YTO
OHO JlaeT 3HaHMs O MpPHUPOJE, MOCKOJIBKY CaMO 3HAaHUE - 3TO €eule He MHUpoBo33peHue. OHO
CTaHOBUTCA TAKOBBIM, KOTJa B OOIIECTBEHHOE CO3HAHUE BXOAUT TOT THUIM PAIMOHAIBHOCTH,
KOTOpPBIH JJal0T €CTeCTBEHHbIE HayKh. MOYKHO cKa3aTh, YTO JYXOBHOCTb BO MHOT'OM OIpEAEIsAeTCs
HaY4YHBIMM 3HaHUSAMHU U YMEHUEM pa30upaTbcs B OKpyskarolieM Mupe. bonee Toro, rymanutapHas u
€CTECTBEHHO-Hay4YHasl KyJIbTypbl HE MOTYT HE B3auMojelcTBoBaTh. Hanpumep, noboe 6onee nmu
MEHEE KpYIHOE €CTECTBEHHO-HAyYHOE OTKDBITHE BCEr/a INOSBIAETCA Ha OIPEIEICHHOM
KYJIbTYPHOM ()OHE U CTAHOBUTCS (DEHOMEHOM KYJIBTYPHI.

Pasnenenne KynbTypbl Ha TyMaHUTApHYI0 M €CTECTBEHHO-HAYYHYI0 BO MHOI'OM
00YyCJIOBJIEHO CYIIIECTBOBAHHUEM JIByX OCHOBHBIX CIIOCOOOB IpOIIECCa MBILIUICHUS, KOTOPbIE UMEIOT
¢usnonoruueckyto mnpupoay. Kak u3BecTHO, MO3r 4YelnoBeKa AacCHMMETpPHUYEH: IIPABOE €ro
NoJIylIapye OTBEYaeT 3a 0Opa3HbIl MHTYUTHBHBIA THUI MBILIUICHUS, a JIEBOE - 3 JIOTUYECKUN THII.
[TpeoGnananue TOro WM MHOTO TUIA MBIIUICHHUS YacTO ONpEAEseT CKIOHHOCTh YeJIoBeKa JIN00 K
palMoOHAIbHOMY, JINOO K XYAOXECTBEHHOMY THILYy BOCHPUATHS MUpa. Pa3neneHue JyXOBHOTO U
MaTepHaJIbHOIO BIIEpBbIE BCTpedaeTcs y [lnaroHa, a OKOHYATEIbHO 3aKpemuiIoch mnocie padot P.
Jexapta, KOTOpBIN pa3Aenui BHYTPEHHUN MUp 4yesioBeka (Cepy peiuruu U UICKycCcTBa) U BHEIIHU M
mup (chepy U3yueHHs pallMoOHAIbLHBIM HAYYHBIM METO/IOM).

YenoBek mnpuoOpeTaeT 3HaHME B MPOLECCE TOBCEIHEBHOTO B3aMMOJCHCTBUS C
pa3IMYHBIMU IIPEIMETAMH U SBJICHUSMU OKPYXKAIOLIEr0 Mupa. PanmoHanbHOE 3HaHUE OTHOCUTCS K
MHTEJJIEKTY, (QYHKLIHUHU KOTOPOTO - pa3iuyarhb, pa3feiiTh, CPAaBHUBATh, U3MEPATh U paclpeiesiTh
no karteropusiM. OHO Xopowmo HpuUcHocoOnIeHo K ¢GopManu3alui, KOMIIAKTHOM 3amucu |
BO3MOXXKHOCTH ~ TpaHCIALMM, Onarojaps dYeMmy BO3HUKAaeT ()EHOMEH HaKOIUIeHHs, pocTa
pallMOHATIBHOTO 3HAHUS YBEIUYMBAIOLIMMCS TeMIOM. TakuMm oO0pa3oM, paluOHAIbHBIA THII
MBIIUIEHHS] B 3HAUUTEIBHOMN CTETIeHN (POPMUPYET CTEPEOTHUIIBI U UICOJIOTHIO OOIIECTBA.

WHTynTHBHOE BOCHPHUATHE MHpa, HAIPOTUB, WHIWBHUIYyanbHO. MHTYWTHMBHOE 3HaHME
HEBO3MOKHO aJIeKBaTHO Mepeaarh Mocje TOro, Kak OHO Moiay4eHo. HeBo3MOXKHO U 0OBSICHUTH, KaK
OHO OBLIO MOJIYYEHO, a TAK)KE TOYHO BOCIIPOU3BECTH MPOLIECC €ro MoayyeHHs. HTYUTUBHBIN ONBIT
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JOJDKEH OBITh TEPeXUT HHIAMBHAYadbHO. OOBIYHO HMHTYMTHBHOE 3HAHME HAIPaBICHO Ha
BHYTPEHHUH MHUD 4Y€JIOBEKa U HE MMEET CTPOTMX OOBEKTUBHBIX KPUTEPHEB UCTHMHHOCTU. OmHAKO
OHO O0JIaZlaeT OTPOMHOM MO3HABATEIBHOM CHUJION, TaK KaK OHO acCOIMAaTUBHO U MeTa(opHUyHO.
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 JETEPMUHUPOBAHHBIC CIEACTBHS, HE BBIXOIAUINE 33 PAMKHU IIEPBUYHBIX IIOCBUIOK, TO IS
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
HEIOJIHOTE, M3 KOTOPBIX CJIENYET, YTO COAEPIKATEIbHBIC JIOTUYECKHE CHCTEMBl JIOCTATOYHO
OOJBIIONW MOIIHOCTH HE MOTYT OBITh IMPOBEPEHBI HA HEMPOTUBOPEYMBOCTH 0O€3 IMPHUBICUYCHUS
apryMeHTOB, HE NPUHALIEeKAIINX K JAHHOM cucTeMe. FIMEHHO 103TOMY HEBO3MOXKHO ITOJIHOCTBIO
aKCHOMaTU3UPOBATh IPUPOJTY, & YUCTO PALMOHAIIBHBIA IyTh NOCTUKEHUS PEaIbHOCTU OTPAHUYEH.

Takum 00pa3oM, Ha COBPEMEHHOM BUTKE pPa3BUTUs OOIIECTBAa CTAHOBMUTCS Bce Ooiee
OYEBHUJIHBIM, YTO PELICHHE MHOTUX MPOOJIEM YelOBEYEeCTBa CBS3aHO C OOJNBIIEH rapMOHM3AlUEH
IBYX vacTed enuHoW KynbTypbl. C OJHOH CTOpOHBI, HEOOXOAMMO INpPHUBHECTH B chepy HayKu
HPABCTBEHHbIE, ITUUECKHUE U JaKe dcTeTHueckue kateropuu. C apyroil CTOpoHbl, F'yMaHUTapHON
KYJIBTYpE€ TOJE€3HO BOCIPHUHATh €CTECTBEHHO-HAYYHYIO TpPAJULUIO IIOCTOSHHOIO Iepe--
OCMBICJICHHSI HAKOIUIEHHBIX paHEe BO33PEHUM, BBIWICHUTh 3aKOHbI TapMOHUHU, KOTOpbIE
3¢ ¢dexTuBHEee pabOTaAIOT NPHU PALMOHATMCTUYECKOM CIIOCO0€E MO3HAHUS JeHCTBUTEILHOCTH.

Paccmotpum emie oaHy npo0iieMy MHTErpalliyd HayKH, B YaCTHOCTU €CTECTBO3HAHMUS, B
00I111eMUPOBYIO KYJIbTYpY. [lesio B ToM, uTo OypHOE pa3BUTHE HAYKHU, YKpPEIJICHHUE €€ B3auMOCBs3el
C TEXHHUKOH, ¢ APYrUMH c(hepaMu OOIIECTBEHHOH KU3HU | T.I1. IPUBEIH (PrUI0co(oB, COIHOIOTOB K
pa3’MyYHBIM OIEHKaM Hayku u ee Bo3MoxkHocTeil. Tak, m3BectHoiit ¢umnocod I'. Bammsp Obun
yOex1eH B TOM, UYTO BO3JIaraThb Ha HAyKy OTBETCTBEHHOCTH 32 KECTOKOCTh COBPEMEHHOI'O YEJIOBEKA
- 3HaYUT NEPEHOCUTH TSHKECTh NPECTYIUIEHUS C NPECTYNHMKA Ha Opyaue npecryruieHus. Henpss
NepeKIIaJblBaTh Ha HAyKy OTBETCTBEHHOCTb 3a MCKakeHue uenoBedyeckux leHHocteil. K. [lonmep
CUMTaJ OYEHb ONACHBIM JUISl YEJIOBEYECKOM LIMBUIIN3ALMNA «BOCCTAHUE ITPOTUB Pa3yMa» 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 IMOHSTh, BBHITAIKMBAET ceOsl M3 3TOro Hambojee 3amMeyaTesIbHOTO
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 Meronosor Hayku II. ®eiiepaGeny cuumrTaer, 4TO 3HAUYEHUE U POJIb
pasyma (palMOHaJBbHOCTH) HE ClieAyeT MpeyBelndyuBaTh M, Oojiee TOro, HayKy (Kak TJaBHOTO
HOCUTEJS pazyMa) HE0OXOAUMO JIMIIUTh €€ HEHTPaIbHOTO0 MECTa B OOIIECTBE, TaK KaK «TOCIOJ/ICTBO
HayKH - yrpo3a JeMokpaTtun». [103Tomy OH mpennaraer ee «OTAEINTh OT TOCYAapCcTBa» U ypaBHATh
ee ¢ penurueii, MudoMm, Marueit 1 IpyrumMu TyXoBHBIMU (hOpMOOOpa30BaHUSIMHU.

Takum oOpa3om, Bo3pacTaHHE POJIM HAYKU U HAYYHOTO TMO3HAHUS B COBPEMEHHOM MHUDE,
CJIO)KHOCTH M IMPOTUBOPEUMS 3TOTO IMpoliecca MOPOIUIN JIBE MPOTHUBOIOIOKHBIE MO3UIUH B €r0
oneHke. CTOpPOHHMKH CLIMEHTHU3MA, OTOXKJECTBIISASI HAyKy C €CTECTBEHHO-MATEMaTH4YECKUM U
TEXHUYECKUM 3HAHHEM, YTBEPXKIAIOT, UYTO «HayKa IPEBBIIIE BCEro» M €€ HYXHO BHEIPSATh B
Ka4yecTBe 3TaloHa W abCOJIOTHOW COIMANbHOW IIEHHOCTH BO BC€ (POPMBI M BUIBI UEIOBEYECKON
JEeSTeNIbHOCTH. TOJBKO ¢ MOMOUIbI0 HAYKH MOKHO PEIIMTh Bce OOIIecTBeHHbIE mpoliemsl. [Ipu
3TOM OOBIYHO MPHUHMKAIOTCA WM BOBCE OTPHUIAIOTCS COLMATbHBbIE (T'yMaHUTApHbBIE) HAYKH KaK He
UMEIOLIe TMO3HAaBaTeNIbHOTO 3HaueHus. B paMkax clMeHTH3Ma OTBEpraercsi r'yMaHHCTHYecKas
CYILIHOCTb HayKH KaK TaKOBOM.

B pamkax aHTHCLIMEHTH3Ma, HA00OPOT, HaAyKa M TEXHHUKA MOBEPTalOTCs pe3KOW KPUTHKE.
[To MHEHHIO CTOPOHHHMKOB 3TOM KOHLEIMIMH, HayKa HE B COCTOSIHUM OOECIEUHUTH COIHAbHBIN
MpOrpecc, YAydllIeHUE XKU3HU Jirojend. Mcxonas u3 NeMCTBUTENbHO MMEIOIIMX MECTO HEraTMBHBIX
MOCJEICTBUM HAyYHO-TEXHUUYECKOW pPEBOJIIOLMY, AHTHUCIMEHTH3M B CBOMX KpalHUX (dopmax
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BOOOIE OTBEpPracT HayKy M TEXHUKY, CUMTas HX CHJIAMH, BPaXACOHBIMH M UYKIbIMH
YeJIOBEUECKOW  CYIIHOCTH,  pa3pylIalollUMH  KyJabTypy.  MeTogonoruueckass  OCHOBa
AQHTHCLUUEHTUCTCKUX BO33PEHUN — abCOMIOTU3AIMS TaKUX OTPHUIATENBHBIX PE3yIbTaTOB PAa3BUTHUS
HAYKU ¥ TEXHUKH, KaK 000CTPEHUE SKOJIOTMYECKON CUTYalluu, BOGHHAs OIACHOCTh U JIp.

B 3THX anpTepHAaTHBHBIX OJX0/aX K HayKe, 0€3yCIOBHO, COJIEPKUTCS PsIIl PALlMOHATIBHBIX
MOMEHTOB, CUHTE€3 KOTOPBIX [103BOJIUT 00JIe€ TOYHO ONPEIEIUTh €€ MECTO U POJIb B COBPEMEHHON
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 ecTecTBO3HAHMSI SABJISIETCS MpoliaeMa KilacCu(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 JEATEIIbHOCTH YEJIOBEKAa, MCIOJIb3YEMYIO KAaK CpPEACTBO JAJIs YCTAHOBJIEHUS CBs3EH
MEXy STUMHU MOHATUAMHU WK KilaccaMu o0bekToB. Knaccugukanus Hayk 0ObIYHO POBOJAUTCS Ha
OCHOBAaHMU  ONPEACTCHHBIX MNPUHIUMNOB (OOBEKTHBHBIX, CYOBEKTUBHBIX, KOOpPJIMHAIIWH,
cyoopauHanmMM W T.J.) IyTeM BBIP@KEHUS HX CBSI3M B BUJAE JOTMYECKH OOOCHOBAHHOTO
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
OpraHu3allMii Hay4yHOM, Yy4eOHO-NeJarorn4eckod, OMOIMOTEeYHOW JAEATENBHOCTH M T.J.
Knaccudukanus HayK W OTpacieil ecTeCTBO3HAHUS KpaifHe ciokHa. Ee co3maHmeM 3aHMMAaUCh
MHorHe wuccienoBarend. Tak, B koHme XIX - nauane XX B. B. Bunnens6anm u I'. Pukkept
pa3gensuii HayKd Ha HOMOTETHYECKHE (MMEIOIIME Jel0 C 3aKOHaMH) W Huaeorpapuueckue
(M3ydJarolliie eJMHUYHBbIe, HENOBTOPUMBIC SIBJICHMs). Y MEpPBbIX, M0 MX MHEHHUIO, IO3HaHUE
IIOCTPOCHO MO POJOBBIM TOHATHUAM W HANpPaBICHO HAa IIO3HAHME 3aKOHOB, a Y BTOPBIX OHO
HaIlpaBJIEHO Ha MO3HAHUE TOTO, YTO MHAUBUIYAIbHO LIEHHO.

O. Kont pazpaborain kinaccuuKkanuio HayK (10 CTeNeHH YMEHBIICHUS HX a0CTPAKTHOCTH),
IPOTHBONOCTaBUB a0CTPAKTHbIE HAyKHM KOHKPETHBIM. AOCTpaKTHblE HAyKH PAacCMaTpPHBAIOT MPHU
3TOM NPEAMETHI 0€3 CBSI3U CO CHENUAIBHBIMU U UHAUBUAYAIbHBIMU MIPU3HAKAMU, T.€. UMEIOT JIEJI0
TOJBKO CO BCEOOIIMMH IpOIeCCaMUd M CBOWMCTBaMHU (HAaNpUMeEp, TSXKECTb, CBET, MAarHETU3M,
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.
KonkpeTHble Hayku, HAa00OpOT, pacCMaTpUBAIOT BCEOOIIME IMPOILECCHl U COCTOSHHUS TOJNBKO Kak
CBOWCTBa OMNpe/eieHHbIX Ted. B pesynbrare kiaccuduxanuu KOHT BbICTpaMBan psii Hayk,
HAUYMHAIOIUICS OT COBEPIIEHHO a0CTPAaKTHBIX (MaTeMaTuKa B KaueCTBE YUCTOW HayKH O Gopmax),
nanee - GU3nKa, XUMUsL, ICUXOJIOTHUS, IEPEXO/IS 3aT€M K TAKHM, KOTOPbIE IPUHUMAIOT BO BHUMaHHE
HEKOTOpbIe 0COOBIC MpU3HAKU (Hampumep, o0Iias MUHepasaorus, obmas 6oTaHuka, (GU3NOIOTHS,
COLMOJIOTHS, OOIIas TMOJUTUYECKas SKOHOMHS), M 3aKaHUMBas psjJ KOHKPETHBIMH HayKaMH,
HAIpaBJIEHHBIMU Ha OTJENbHBbIE U KOJJIEKTUBHBbIE MOHATHSA. Omwupasice Ha kiaccudukauuoo O.
Konra u uzneto M. Kanra o ToMm, 4TO 3HaHUS MOXXHO Pa3JeNUTh MO MOHATHAM (JIOTMYECKOE) U IO
BpeMeHH U MecTy (¢pusnyeckoe), A. I'ertHep B 1930-x rr. mpemsiokui CBOIO Kiaccu(pUKAIUIO
otpacieli 3HaHu [4]. OH pa3znuyan Tpu TPYIIIBL:

1) cucremaruueckre (IMpeAMETHBIC), K KOTOPBIM OTHOCATCS HAyKH, H3ydYarolinue
BEIIIECTBEHHBII COCTaB W OTHOLICHHWE HCCIEeIyeMbIX OOBEKTOB JAPYr K Jpyry (MUHepaiorus,
netporpadusi, 60TaHUKA, 300JI0THS U T.J.);

2) ICTOpUYECKUE (XPOHOJOTWYECKUE, BPEMEHHBIC), KOTOPBIE OXBATBHIBAIOT BECH MHp
ABIGHUNM M  TOJApa3AeNsAloTCs Ha HUCTOpPUI0O  3eMIId, WM HCTOPUYECKYI0  TeO0JIOTHIO,
«IIEpBOHAYAIBHYIO MCTOPHIO» U MCTOPHUIO KYJIBTYPHOTO 4elloBe4ecTBa. [[s1 3TMX Hayk IJIaBHOE -
M3YyYEHUE Pa3BUTHUS SIBJICHUIM BO BPEMEHH;

3) MPOCTPaHCTBEHHBIE (XOPOJOTMYECKHE) HAyKH, K KOTOpbIM [ eTTHep MpUYUCISIT
acTpOHOMHIO U reorpaduio. DTH HayKd B IEpPBYI0 Ouepellb 3aHUMAIOTCA paclpeeseHueM
00BEKTOB B IIPOCTPAHCTBE, a TIOTOM yX€ UX UCTOPHEH Pa3BUTHS U BEILIECTBEHHBIM COCTaBOM.
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Jpyras kiaccuuKanys HayK U OTpacield eCTeCTBO3HAHMUS OMUPAETCS Ha TPEACTaBICHUE O
dbopmax nBmwkeHust marepun @. DHrensca. OH BBIACIAI CIEAYIOMUN s GOpM IBHKESHHSI MATEPUN
(OT Hu3MIeH K BBICIICH): MEXaHWYeCKas, (pU3UYecKasi, XUMHUYECKas, OMOJIOTHYECKas, COIHaIbHas
(9KOHOMMYECKast). DTOI MOCIeI0BaTEIbBHOCTH COOTBETCTBYIOT HAyKH, 3aHUMAIONINECS HU3y4YEeHUEM
TUX (OpPM IBUKCHHS MaTepUU: MEXaHWKA, (U3NKA, XUMHUS, OUOJIOTHsS, OOIIECTBEHHBIC HAYKHU.
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 TEOJOTMYECKYlO, a Jpyras - uepe3 OpPraHWYecKyld XHMHIO TIEepeXOJUT B
OMoNIoTHYecKylo U janee B counanbHyro Gopmy asrwkeHus. C.T. MeqroXuH mpemioxui eme oaHy
cxeMmy pa3BuUTHA (GOpM JBUKEHHS MaTepuu, B KOTOPOW Kaxknaas Hu3IIasg ¢GopMa IBUKCHHS
IIEPEXOJIUT B BBICLIYIO U MTPOJIOJIKAET cocyliecTBoBaTh ¢ Heil. B 1970-e rr. B.C. JIssmun npeanaraer
MPOJOKUTh T'€0JOTMYECKYI0 BETBb reorpaduieckoil (hopMoil NBHKEHHs, OCTaBUB 3a IeoJIOTUeH
U3y4eHHE SBJICHHUH, IPOUCXOAALINX B JIUTOC]EpE, a 3a reorpadueil - Tex, KOTOpble UMEIOT MECTO B
ruapochepe u armocdepe [12].

[TomMuMoO 3THX KIaccU(UKAIMA CYHIECTBYET €IIe JOCTATOYHO OOJBIIOE KOJIMYECTBO 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 ommcaHHBIE KIacCH(UKALMU BCTPEYAIOT OIpeesieHHble BO3paxkeHHs. EcTh MHeHue,
COTJIACHO KOTOpPOMY II00O€ pa3jelieHne HayKd Ha OTpaciid 3HaHUsA HeceT Ha cebe OTmeyaTok
CyObEeKTHBHOCTH, TaK Kak mnpupoja enuHa. llosTomy wm3BectHwlii yuensnid S.X. Banat-T'odd
roJiaraji, UTo BCSIKHE JIEJICHUS HAYYHBIX JIUCIUIUIMH MPOU3BOJBHBI, MO0 Hayka, Kak U MPHUPOJAA,
OTPaXCHHEM KOTOPOH OHa SBJISETCS, 00pa3yeT OJHO HEepa3phIBHOE Iieiioe. A 1mo MHeHuo B.M.
BepHazackoro, pamMKkud OTAETBHBIX HAyK, Ha KOTOpBIE paclagaeTcs 3HaHWE, HE MOTYT TOYHO
orpenenuTh 001acTh HAYYHOH MBICIIN HccienoBatens. Torna nenecoo0pa3sHo CHenraaIn3upoBaThCs
HE 10 HayKaM, a 1o MpodeMam.

B Hacrosmmee Bpemsi mpeArpruHAMAIOTCS JabHEHINE MOMBITKH KJIacCCU(DUKAUU HAYKH U
oTpacieil ecrecTBo3HaHusA. OcoOble CIIOpBI BeyTCs NMPH BbISIBIEHUH HanOosee GpyHIaMEeHTalIbHBIX
(001X, OCHOBHBIX) HampaBieHui. {151 Toro 4ToObI COCTaBUTH O0IIIEE MPEACTABICHUE O TOM, KaK
JENATCS COBPEMEHHbBIE E€CTECTBEHHBIE HAyKH, MOXHO OOpaTHUTBhCS K MPEACTaBICHHIO HAyK B
KJIACCHYECKUX YHUBepcutTerax. Kak mnpaBuiio, 37ech BBIACHSAIOTCS (U3HUYECKUN, XUMUYECKUM,
OMOJIOTHYECKH, reolorndeckuii u reorpaduyeckuii (akynpTeTl. B Hamieil crpaHe mHoOrAa 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 W BEJOMCTBEHHBIX), a TakKXK€ U3 CTPYKTYphl OONBIIMHCTBA KJIACCHUYECKUX
YHUBEPCUTETOB, MOXXHO BBIICIUTh MATh (PYHIAMEHTAJIBHBIX HAMNpaBJIeHUIl €CTeCTBO3HAHUS:
busnka, XUMUsS, TEONIOTUsA, OHOJOTHS M reorpadus. DTH IUCHUIUIMHBI MOXHO CIPYHIHPOBATh
CIeNyIOmUM 00pa3oM: (PU3MKO-XUMUUYECKHH IUKJI, HW3ydarouui Haubosiee oOIIMe CBONCTBA
MaTepHH U ee BUIOB (CyOCTaHLMI M BEIIECTB); LIUKI HayK O 3emile, pacCMaTPUBAIOLINI BOIPOCHI
MPOSIBJIEHUS] OOLIMX CBOMCTB MaTepuu Ha 3emiie; OMOJIOTHUYECKHE HAyKH, C 3TOM TOYKU 3pEHUS
MMEIOLINE IBONCTBEHHYIO MO3ULUIO: C OTHOIM CTOPOHBI, OHHU 3aHUMAIOTCS CBOMCTBAMH MAaTEPHH, 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 KPYT BKJIIOYAIOT MCUXOJOTHIO KaK HayKy, UMEIOIIYIO JIel0 CO
BCEBO3MOXKHBIMHM pa3yMHbIMH cymiecTBamu. IIpoOiemoil kimaccupukaiyu ecTeCTBEHHBIX HAyK
ABIIIETCSl OIpEAENeHUEe MeCTa HEKOTOPBIX JUCHUIUIMH, KOTOpbIE BBIIEIWINCH WM BCernaa
CYILIECTBOBAJIN IAapajlIeNIbHO, TECHO MNEPEIIETASICh C YK€ PACCMOTPEHHBIMU JUCIUILUIMHAMH, HO
IpU aHaJM3€ OKa3bIBAlOTCS Kak Obl B CTOpOHE: MEIWIIMHA, CEIbCKOXO3SHUCTBEHHBIH LMKI HayK,
NOoYBOBeJCHHE, 3emienenue u T.4. Ocoboe MecTo 3aHMMaeT MaTeMaThuKa, KOTopas IO CYLIECTBY
ABJISIETCS JOCTATOYHO YHUBEPCATbHBIM SI3bIKOM JIJISl €CTECTBEHHO-HAYYHBIX TUCIUIUINH.



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

B Teuenue ThicsYEneTUl CyIIECTBOBAHMS YEJIOBEUECKUX LUBWIM3ALMM 3HAHUS O MMpE,
pemecia 1 Bepa He pasznesuiuch [18]. Hakomuenue npakTHYecKuX 3HAHUH 00 OKpYXKaloleM MUpe
Ha CaMBIX JPEBHHX ATalax CTAHOBJECHHUs OOIIECTBA MPOUCXOJHMIO B paMKax MHU(OJIOTHYECKOTO, a
Jlajiee PeIMruo3HOr0 MHMPOIOHMMAHUS. OMIMPUYECKH HaWJCHHbIE NPHEMbI OXOThbI, 00pabOTKU
36MJIM U CO3JlaHUsl OPYAMM 3aKpeIUBUINCh aBTOPUTETOM PEJIUIMM KakK JaHHbBIE CBBIILIE
ycTaHOBIEHMs. B pasnmuHbIX smocax, Mudax, cKa3aHUAX pa3HbIX HApOAOB MHpa KJIACCHUECKUM
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,
M3rOTaBIMBATh IIOCYY, CTPOUTH JJOMA, TKATh TKaHU U T.A. Poxk1anuch oCBALIEHHbBIE TPAAULIMH.

Beiaenenne yMCTBEHHOIO TpyZJa INEPBOHAYAIBHO OCYILECTBISUIOCH B CHUCTEME PEJIMTUU.
TailHl MUpa OTKPBIBAJIUCH TOJBKO IIOCBALICHHBIM; HAy4yHbIE 3HAHMS O MHUpPE CUHUTAIUCH
CBSIIEHHBIMHU, a Y4€Hble, KaK IpPaBUJIO, ObUIM CBAIICHHOCIYXHUTEIsIMH, Teosoramu. B Erumnre,
Baswionun, Accupun, Kutae B ApeBHUX XpaMaxX, MOHACTBHIPSAX BO3HHUKAJIM M COXPAHSUIUCH
IIMCbMEHHOCTb, CHUCTEMBl HCUHCICHMM. JlpeBHME Myzapensl yMEIu ONpPElENATh IEPHUOAbI
COJIHEUHBIX M JIYHHBIX 3aTMEHHM, pPelIaTh ypaBHEHUS IEPBOW, BTOPOM M JaXe TPEThEH CTEIECHH,
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, ONOBELIaly HaceleHue o paszauBax Hwuna, Hanum crnoco® 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 ONEPUPOBAHUME MOHATHAMM, HeoOXoaumoe  Jyis
BO3HUKHOBEHUSI HAayKH, TakkKe (POPMHUPOBAIOCH B PaMKax PEIUTHO3HOTO MHPOBO33peHHs. Tak, B
nudaropeiicko 1IKoJie MOHATHE Yuciia pruodpeTaeT ocoOblit craTyc. [IpoHMKHOBEHUE B IPUPOAY
Yycia MBICIWIOCh KaK CIEeHU(pUYECKUH IyTh IOCTHKEHHS CYIIHOCTH Mupa. YToObl cTath
00BEKTOM TEOPETUYECKOTO CO3HAHUS, YHCIO MEPBOHAYAIBHO JOJDKHO OBUIO CaKpaau30BaThC,
IPEBPAaTUTECS B OOBEKT MOYMTAaHUA. B cpenHue Beka B paMKaX CXOJACTUKH Pa3BUBAIUCH
jgorudeckue 3HaHuA. He Tonpko MareMaTuka, JIOTMKA, HO M aCTPOHOMHMsS, MEOUIIMHA W JIPYrHe
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, KOTOPBIM pa3BOpayuBalICs Iepen
0OBbIIEHHBIM co3HaHueM. EcrecTBo3HaHME BbIpaOaThIBaIo HAOOpP OCOOBIX KPUTEPUEB, MPU3BAHHBIX
OTJENUTh €€ OT Apyrux (Gopm nyxoBHOU nesrenbHOcTH. [Toka Gopmupyromieecs ecTecTBO3HAHUE,
€ro MOHATHS W WJEH HOCWUJIM CaKpaJM30BAHHBIM XapakTep, T.e. ObUIM HAJENIEHbl CBALICHHBIM
PETUTHO3HBIM COJIEPKAHUEM, OCHOBaHMM JUIsl KOH(IUKTOB MEXAY pPEeUruedl U ecTeCTBO3HaAHHEM
HE BO3HUKAJIO, TIOCKOJbKY 3HAHUS O MPHUPOJE BIUCHIBAINCH B PEIUTHO3HYIO KapTHHY MHUpa. JTU
KOH(JIMKTBI CTAIN MPOSBIATHCSA TOTIA, KOT/Ia OOJBIIMHCTBO PEUTUN MOJHOCTIO CaKpaIU30BaIN
KapTUHY MHpa, a €CTECTBO3HAHWE, BbIpaOaThiBasi CBOM METOJBI IO3HAHUS, CTaj0 IMOJBEPraTh
COMHEHHIO 3JIEMEHTHI 3TOT'0 MUPOIIOHUMAaHUS.

Oco0yr0 OCTpOTYy B3aMMOOTHOIIEHHUSI PEIIMTUH W ecTecTBO3HaHWs mpuodbpenu B XVII-
XVIIl BB. OauH u3 Takux KOH(PIUKTOB BO3HMK BOKpyr co3aanHod H. Konepaukom
TeJINOIEHTPUYECKOW CcHCTEeMbl JABMKeHHs IaHeT. CaM aBTOp NpeIoKWI ee Kak Haubosee
IpocToil crnoco® MCYMCICHUs MacXaylni; oH roBopuwil: «Mos 3ajaua - HAlTH MCTUHY B BEIMKOM
boxbem TBopeHuny». OpHako OOBEKTUBHO 3Ta CHCTEMa IMOJpbIBaia MpeiCcTaBiIeHHe O 3emiie Kak
HENOJIBUYKHOM LIeHTpe BeeneHHoi.

B 1600 r. 3a mpomarasay reauoneHTPHIECKOM CUCTEMBI U HJIEU O MHOXKECTBE OOMTAeMBIX
MHUpOB ObLT coxxkeH B Pume J[x. bpyno. I'. T'anunes 3aTouniau B TIOPbMY U BBIHYJWIN ITYOJIUYHO
OTpeubCsl OT MOJJAEPKKU TEIHMOLEHTPUUECKON cucTeMbl. Teojoram ObLIO CIIOXKHO COTJIacOBaTh



6ubnelickyro unero TBopeHust borom Beenennoii i yenoBeka, KOTOPBIA OKa3aJics HE B €€ IIEHTE,
a Ha ogHOM u3 maHeT COTHEYHON CHCTEMBI, PACION0KEHHON Ha Kpato [ anakThku.

Hecmorps Ha 10 uro counHenune KonepHuka Haxoquiock B MHIEKCe 3alpEIEHHBIX KHUT
no 1820-x rr., ero umen pacnpoctpansiuck. OTkpbiTeie B XVIIl B. U mpUMEHEHHBIE 3aTeM ISt
OOBSCHEHUS JBWKEHMS IUIAHET 3aKOHbl MEXAHUKH, 3aKOH BCEMHMPHOIO TITOTEHUS YyXKE€ He
BOCIIpUHUMAINCh B KadecTBe epecu. Tak, M. HploToH, Oyaydn XpHCTHUAaHWHOM, 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 Pa3HO00pa3ne COTBOPEHHBIX IMPEIMETOB,
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 Obliia cMUpUThCs ¢ 3TUM. ChopmynupoBanHas Bo Bropoii monosune XVIII B.
runoreza M. Kanra m I1.C. Jlarutaca o Bo3HuMkHOBeHMM CoONHIIA M IUJIAaHET M3 BpallaroLIerocs
pPacKaJIeHHOTO Ta30BOr0 OOJIaKa YK€ HE BBI3BIBANA PE3KOW PEaKUWU LEPKBU B HM3MEHHUBLICHCS
KYJIBTYpHOI aTMocdepe, XOTs U OTBEprajach €.

B cBoeM 00BsICHEHMM MHpa Heall KIaCCHYEeCKOTO €CTECTBO3HAHMS TPeOyeT MCXOIUTh U3
TOTO, YTO CYILECTBYET, & PEIUTHS UCXOJIUT U3 TOTO, YTO TO, YTO CYILECTBYET, UMEET €II€ U CMBICIL.
OToMy WHaealy COOTBETCTBOBAJIO TMPEACTaBIeHHE Mupa B (opMe OECKOHEYHOW NPUYNHHO-
CJIEICTBEHHOM CBSI3U SIBJICHUM, T.€. TAKOW HMX COBOKYIIHOCTH, KOTOpasi, paCCMOTPEHHAsi B IIEJIOM,
NPUYHHBI BHE Ce0sl IMETh HE MOJKET.

OpuuMm u3 cynlecTBeHHBIX —acnekToB  chopmupoBaBiierocss B XVII-XVIII  BB.
KJIACCUYECKOI'0 €CTECTBO3HAHHUS ObUIO MCKIIIOYEHHE M3 YHUCIa KAaTEeropuil HayuyHOrO MBbIIIJICHUS
noustus 1enu. ChopMupoBaHHbIE B 3TOT MEPUOJI €CTECTBEHHO-HAYYHbBIE MPOTPAMMBI OBLITU €1MHBI
B TOM, YTO €CTECTBO3HAHHUE JOJDKHO IOJHOCTHIO OCBOOOAMTHCS OT TEJIEOJOTHU: IMpUpOAa —
LApPCTBO JIEWCTBYIOIIMUX IPHUYMH, B HEH HET CMBICIOBBIX CBA3€H, a €CTh JHIIb CBSI3M MPUUYMHHO-
CJIE/ICTBEHHBIE.

bnaronaps ycrnexaMm MexaHMKHM Kak HaykKd OblUla co3JjaHa MeXaHH4YecKas KapTHHA MHpa, B
KoTopoi bor npusHaBaics B KadecTBE TBOpLA MaTEepuu W JBHKEHHsA. Ha 3TOl HaydyHOH OCHOBE
BO3HUKJIa HOBas (puiiocodckasi KOHIENIUS - 1€U3M, KOTOPBIH MPOTHUBOIIOCTABIISIETCS] HCTOPHUUECKU
CylllecTBOBaBUIEH penuruu. B gemsme bor npusHaercs Kak 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 MyTed K mo3HaHuio bora, kpome paszyma. KoHduukTHas curyanus
BO3HMKAET HE U3-3a 3aKOHOB caMOl HeOECHOM M 3eMHOM MeXaHMKH. 371eCh JpYyr Jpyry
IPOTHBOCTOST pa3Hble KapTUHBI MUPA, pa3HOE OHUMaHHE 00KECTBEHHOI'O MPUCYTCTBHS B HEM, a
Bepe B OTKpOBEHHUE MPOTUBOIIOCTABIISAETCS PALIMOHAIBHBIN METO/ TO3HAHUS MUPA.

IIponiecc OpicTporo HakomJIeHUs HaydHbIX 3HaHUM B XIX B. MpHUBEN K CO3JaHUIO HOBOIi
KapTuHbl MHupa. OcoOyio poib B ee (OpMHUPOBAHMM CHITpall OTKPBITHIA B 1840-X IT. 3aKoH
COXPAaHEHHUsI YHEPTUH, YTBEPKAABIINN HEYHUUYTOKUMOCTb DHEPIUH, €€ NEPEXO] U3 OJHOTO BUJA 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, CHHTE3UPOBaB MOUYEBHHY, KOTOPYIO HAXOUJIN PAHEE TOJIBKO B JKHBOM
Tene, IMOKa3alu, YTO NpU Bced TINIyOMHE pa3iuuuidl XKUBOTO M HEKUBOTO MEXIYy HHUMH HET
HENPOXOAUMON IPONACTH.

B cepenune XIX B. HOBBII KOH(JIUKT MEXAY PEIUTHEH M €CTeCTBO3ZHAHHEM BO3HUK B
cBsi3u ¢ mosieieHueM teopuu Y. JlapBuHa. O600mUB OOIIMpPHBIN (pakTHYecKuil MaTepual, OH
JI0Ka3aj, YTO BUJbI PACTEHUHN U KUBOTHBIX HE ITOCTOSHHBI, @ U3MEHUYUBBI, U MPUIIET K BBIBOAY, YTO
CHOCOOHOCTh OPTaHU3MOB MPUCTIOCA0INBATHCS, 1IEECO00PA3ZHOCTh UX CTPOCHHS U MOBEIEHUS €CTh
pe3yJbTaT Mpoliecca eCTeCTBEHHOTro oroopa. Teopus JlapBuHa BcTynaia B IpOTUBOpEUHE ¢ Haeel
00KECTBEHHOM 11€1eCO00pa3HOCTH KHUBOM MPUPOJBI, MOABOJIMIA K BBIBOAY O €CTECTBEHHOM
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BO3HUKHOBEHUU XU3HU Ha 3emiie. DTU U JPYTUe OTKPBITUS CO3JaBAIM KapTUHY IPUPOIHOTO MUDA,
B KOTOpOI pa3Hble (OpMBbI ABMKEHHS MPU BCEX HUX OTIMYUAX OKA3AJIMUCh B3aMMOCBS3aHHBIMU U
00BSICHIEMBIMU Ha OCHOBE CBOMX COOCTBEHHBIX, MPUCYIIUX MPUPOJIE CAMOT0 IIPEAMETa 3aKOHOB.

B xonne XIX B. Hauanach peBOIIOIUS B €CTECTBO3HAHUYU, 03HAMEHOBABILIASICS OTKPHITHEM
PEHTTEHOBCKUX JIy4el, paJnOoakTUBHOCTH, 3jeKTpoHa. B 1920-x rr. co3gaHa Teopusi CTpOEHHUS
aTOMOB U MOJIEKYJ, OTKPBITHl W H3YYEHBI CBOICTBa 3JeMeHTapHbIX yacTtuill. Ha ocHoBe 3Tux
JOCTHKEHUI BO BTOpPOHMl moioBuHE XX B. CTAJO0 BO3MOXHBIM IPAKTHUUECKOE HCIIOJIb30BaHUE
ATOMHOM 3HEPTUHU, SKCIEPUMEHTHI B 00J1aCTU TEPMOSIEPHOTO CUHTE3a. BbUl OTKPBIT MUKPOMUD, B
KOTOPOM JICHCTBYIOT HEM3BECTHBIC paHEe SBJICHUS B OOBEKTaX C HEOOBIYHBIMH CBOICTBaMH,
BBISIBJICHBI MHOTOOOpa3ue U M3MEHYMBOCTh KOCMHUECKOM cpelibl — Meramupa. Pa3BuTHe reHeTuku
MO3BOJIMJIO JTOOMTBHCS YCIIEXOB B HM3YUYEHUU MeEXaHM3Ma HacieacTBeHHocTH. B XX B. HoBoe
pa3BUTHE TMONYy4YHJa Hjes 3BoJoUMOHM3MA. OHa MpuBena K CO3AAHUIO CHHTETHUECKOH Teopuu
HBOJIIOLIMM KaK IPOJAYKTa CHHTE3a KJIACCMYECKOI'O JapBUHHU3Ma C COBPEMEHHOM MOJIEKYISIPHOMN
reHeTuKo. bosee Toro, sBOMIOIMOHN3M BBIIIEN 3a Mpenesbl Onojaoruu. Baxkueiive nposiBieHus
COBPEMEHHOM HJIed 3BOJIIOIMOHM3MA BBIPA3WINCh B KOHILENIMHM 3Bojouud Bceenennoit (A.A.
Opuaman, [.A. TNamos, D.I1. Xab06a u ap.), HepaBHOBecHOUW TepmoauHamuke (M. Ilpuroxwii),
cunepreruke (I'. Xaken), unee camoopranuzanuu (H. Bunep, V.P. Ombu u np.), B oOHapyxeHuu
JAPBHUHOBCKOTO OTOOpa HAa YPOBHE MOJEKYISpHBIX cTpYKTyp (M. DiireH). CoBpeMeHHbIN 3Tall
HAYYHO-TEXHHYECKOW PEBOJIIOLMU OTKPHIBAET LIMPOKHE IMEPCHEKTUBBI JJIsi OOIIECTBa, KOTOPHIE
ACCOLIMUPYIOTCA C MHUKPODJIEKTPOHUKON, WH(GOPMATUKOH, pPOOOTOTEXHUKOW, OMOTEXHOJOTHEH,
CO3JIaHMEM MaTEpUAJIOB C 3apaHee 3aJaHHbIMU CBOMCTBAMU M HOBBIMU HCTOYHHKAMHU SHEPTUU.
Pa3BuTrHe MHKPOIIEKTPOHUKU IMO3BOJSET 3HAYUTENHHO YBEIUYUTh BO3MOXKHOCTH YENOBEKa IMPHU
PELICHUH HHTEIUIEKTYaJbHbIX 3aJad, MOBBICUTh IPOU3BOJUTENBHOCTh TPyJa M HM3MEHHUTb €ro
XapakTep.

EcTtecTBeHHO-Hay4YHbIE OTKPBITUS M1 OCHOBAaHHBIM HAa HUX HAYYHO-TEXHUUYECKUH IpOrpecc
OKa3ajJy 3aMEeTHOE BO3JICHCTBHE HA MHTEpHpPETalrio (yHIAMEHTaIbHBIX MPUHLHUIIOB PAa3IAYHBIX
TUIIOB U BUJIOB MUPOBO33pPEHUI. B KOHEUHOM cueTe 3TO MOCITYKHIIO OJHUM U3 (DaKTOPOB Iporecca
CEeKYJISIpU3aLUH, T.€. OCBOOOXKAECHUS OT PEIUTHO3HOTO BIMSHUS MHOTUX C(ep KU3HEAEATEIbHOCTH
oOuiecTBa U JMYHOCTH.

B 1O ke BpeMs HCIOJB30BAHHWE NOCTHMKEHWM HAyKHW M TEXHHUKH JUIS CO3/IaHUS OPYKHA
MacCOBOI'O YHHUYTOXXEHHS, HAKOIUIEHHE €ro B OrPOMHBIX MaciiTabax MOpPOXKIAT Yy Jrojaen
Cephe3HyI0 00ECIOKOCHHOCTb, HEYBEpPEHHOCTh B 3aBTpaiiHeM jaHe. Kpome Toro, Hapacrarouue
TEMIBl  [POMBIIIJIEHHOTO  Pa3BUTUS  CO3/alOT  IJIOOANBHBIE  AKOJIOTMYECKHE  IPOOJIEMBI.
[TpoHMKHOBEHHE YeNoBEYeCTBA B MHKPO- M MEramMHMp, K KOTOPBIM HENPHJIOKUMBI OOBIUHBIE
XapaKTepUCTUKHU U MPECTABICHUS, CII0KUBILINECS B MAKPOMUPE, TOPOIUIIO B chepe eCTeCTBEHHBIX
HayK TEHJACHLUIO K YTBEPKACHHUIO HHCTPYMEHTAJIM3Ma KaK METOJOJIOTMYECKOT0 IPHUHLUIIA.
CornacHo 3TOMy NPUHLUITY, HAYKa HE MOXET OTKPBITh U HE OTKpPBHIBAET HAM HOBBIX MHMPOB, OHA
SBJISICTCS JIUIIb UHCTPYMEHTOM, IPU MIOMOIIM KOTOPOT'O OMUCHIBAIOTCS HAOJI0JaeMble SIBJICHHUS.

CoBpeMEHHOE  €CTECTBO3HAHME  OKa3blBaeT BIUSHUE Kak Ha  (OpMHUpOBaHME
HEPEJIUTHO3HOTO MUPOBO33PEHHUS, TAK U HA MPOLECCH aJalTallud PEIUTHO3HOTO MUPOBO33PEHNUS K
YCIIOBUSIM COBPEMEHHOCTH. Pa3BuTHE HayKH CTaBUJIO U CTABUT IEpe]l TEOJOTHEeN MPUHLIUITHATbHbBIE
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, 00MbIIOro B3pbIBa, «4€PHBIX JIbIP», TEHHBIX MYTallUi U 1Ip., 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
KpearMoHN3MOM MTOHUMAIOT HaIlPaBJIEHHUE B €CTECTBEHHBIX HAYKaX, 0OBICHAIOIIEE IPOUCXOKICHNE
MHUpPa aKTOM CBEPXBECTECTBEHHOI'O TBOPEHMS M OTPULIAIOLIEE IBOJIOLNI0. OCHOBATENb NHCTUTYTA
I'. Moppuc nosnaraer, 4To KpealioHHas MOJIeNIb TBOPEHHUS B OTJIMYKE OT 3BOJIOLMOHHOMN BbIIEISET
0COOBIi HauaJIbHBINA MEPHOJ] TBOPEHHSI, B TEUEHHUE KOTOPOrO BaKHEHIIINE CUCTEMBbI MPUPOIbI ObUIH
CO3/IaHbl B 3aBEPILIEHHOM, JEHCTBYIOIIEM BUIE C caMoro Hauaina. [lOoCKOJIbKY ecTecTBEHHbIE
IPOIIECCHl B HACTOAIIEE BPEMsI HUUETO MOJ00HOTr0 HE CO3/Jat0T, MPOLECCHl TBOPEHUS JOKHBI OBITh
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CBEpXbECTECTBEHHBIMU; HMX OCYILIECTBICHHE TpeOOBaJO BCEMOIYIIETO, TPAHCIEHICHTHOTO,
«3anpenensHoro» Cosnarens. Korma Cosgarens 3aBeplini akT TBOPEHUS, NPOLIECCHI CO3JaHMS
OBLIM OKOHYEHBl M 3aMEHEHBbI IPOLECCAMM COXpPaHEHUs, 4TOObl MOAJEpKUBaTh BceneHHyo u
o0ecre4YnTh eif BO3SMOYKHOCTh BBIIIOJHUTD HEKOE MpeHa3HayeHue [16].

[IIupoko pacnpocTpaHEHbl MPEACTABICHUS O TOM, YTO B KOH(IMKTE PEUTMU 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
IpaHUIbl CBOMX OOIacTeil MccienoBaHMs M MO3BOJIIM ceOe BTOprarbcsi B cepbl, Ile OHU HE
MOTJIM BBICKa3bIBaTh KOMIIETEHTHBIX CYXIECHUI: TEOJIOTH TPEOOBAIM OT YUEHBIX, YTOOBI X JTaHHBIC
COIIACOBBIBAINCH C PEIMTHO3HBIMM IIPEJCTABICHUSMU O MHUPE, a YUYCHBIE YTBEPXKIAIU, YTO HUX
JOCTH>KEHMS JOKa3bIBAIOT JIOKHOCTB IIPEACTABICHUH O CyllleCTBOBaHUU bora.

Teosorn mnonararoT, yTO HAOIIOAAEMBIE CETOJHS PE3YyJlbTaThl TAKOTO IMPOTUBOCTOSIHUA
KpalHe IUIaYEBHBI, IIOCKOJIBKY Y YYEHBIX OTCYTCTBYET YyBCTBO OTBETCTBEHHOCTH 3a IOCIEACTBUS
BHE/IPEHUSI €CTECTBEHHO-HAYYHbIX JOCTH)KEHUH B NMPAKTHKY. 3[1€Ch LIEPKBU MOIJIA Obl BBICTYNATh
KaK «MOpaJbHBIE TOCPEAHHUKHI», IIOMOTAIOIIME YEJIOBEUYECKOMY OOIIECTBY B HAy4yHOH U
TE€XHOJIOTHYECKOH AEATEIbHOCTH.

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

Jlonroe Bpemst B TeojiorMu Oblla MOMYyJpHA TOYKA 3pPEHHUS, COIJIaCHO KOTOpOM
KOH(JIMKTOB PEJIMTMM U HAyKH MOXHO H30€KaTh, €CIM pacCMaTpuBaTh MX KaK HE3aBUCUMbIE
00JTaCTH YENOBEUECKOW MAEATENbHOCTH W KYJIbTYPhl BCJIEICTBHE (DYHIAMEHTAIBHBIX DPa3ITUUni
MEX1y HUMH. Takas TOYKa 3pEHHs BBI3BIBAET BO3PAXKEHMS Y MHOIMX TEOJIOIOB, IIOCKOJBKY OHU
CUHTAIOT, YTO TOT, KTO HE MPHHUMAET O0’KECTBEHHOTO BTOPKEHUS B IPUPOY, BPSIIL JIH COTIACUTCS
JIOITyCKaTh €ro BMELIAaTelIbCTBO M B cepbl JMUHOCTH, oOmiecTBa, ucropuu. Kpome Toro, eciu
MOKHO TIOCTPOUTH aJ€KBATHYIO KapTUHY INpPUPOAHOro Mupa 0e3 cooTHeceHus ee ¢ borom, To
OYEBHJIHO, YTO Takoi bor He mMoxeT ObITh MOIMHHBIM borom-TBoplOM, Cl€J0BAaTEIbHO, B HETO
HEJb3sl BEPUTh U KaK B HICTOYHUK MOPAJIN.

Jlpyrue Teosyoru, o0pamasch K HAEe pa3rpaHUUYEHUs] PEJIMTMM U HAyKH, MOJIAraroT, YTO
HayyHas MHTEpIpeTalys OCHOBAHA HAa NPUHLHUIE NMPUYUHHOCTH, a (PYHIAaMEHTOM pPEITUTHO3HON
UHTEpIpeTaluu sBJIseTcs yOeKJeHHe B HAIWYMM CMbICIa, 3HadeHus Bemed. KoHewyHo, Hayka
MOKET OOHapyXMBaThb M H3y4aTh CMBICIbI OTAEIbHBIX ()EHOMEHOB U MPOIIECCOB, HO CMBICI
LIEJIOCTHOU CTPYKTYPBI MUpPA U KYyJIBbTYpBI Il HEE HENOCTYIIEH, II0O3TOMY OHA HE MOXET yKas3aTb
YEJIOBEKY JKM3HEHHYIO0 OPUEHTALINIO, ONPEEIIUTh LIEJIb €r0 CYIECTBOBaHUA. Penrus ke no3sossier
JIOCTUYb TOJUIMHHOW MCTUHBI 4Yepe3 M3MEHEHHue, peopMallMio caMOro 4elOoBeKa, OKa3bIBas eMy
MOMOIIb B OOPETEHUHU CMbICIIA HKU3HU.

X. PoncToH BbICKa3bIBaeTCs Tak: HayKa UIIET 3HAHUS, a PEIIUTUs — MYJPOCTH, T.€. OHU HE
UCKJIIOYAIOT JIpYT JIpyra, a 4acTU4YHO coBnajaroT. CiaenoBaTeNbHO, COI03 PEIUTUU U HAYKU MOXKET
OBITH 1OJIE3€H /7151 00eUX CTOPOH.

JKenast ycraHOBIIEHU COO3a PEIUTHM U HAYKH, TEOJOTH OTMEYAIOT CXOAHOCTh YEepPT ITUX
oOmacreit kynbTypsl. Tak, nHauiickuii Teosor I1. I'peroproc cuuraer, 4yro 00e OHU MPEACTABISAIOT
co00i1 myTH OTHOLIEHUS YeJOBEKa K PEaJbHOCTH, UMEIOT CYObEKTHUBHBIA U OOBEKTUBHBIN MOIIOCHI,
KOTHUTHBHOE ([IO3HABAaTENbHOE) W TpaKTUUecKoe coaepkaHue. O0e H3y4aloT CTPYKTYpY
pEaNbHOCTH, OKa3bIBAIOT BIMSHUE HA CAMOTO YeJIOBEKAa U Ha €ro OTHOLIEeHHe K Mupy. 1 penurus, u
HayKa XapaKTEpPU3YIOTCS OMNPEIEIIEHHBIMHM TPAaAULMAMH, HAJIWYMEM IPEEMCTBEHHOCTH B CBOEH
JESTENIbHOCTH, SIBISIFOTCSI MHCTUTYLIMOHAIBHO OPraHU30BaHHBIMH OOIIECTBEHHBIMH YUPEXKACHUSIMU
Y IIPETEHAYIOT Ha UCKIIFOUUTENIBHBIN JOCTYI K 3HAHUIO PEAIBHOCTHU.

HekoTopsie Teonorn o0BABIAIOT HAyKy ocoboro poja penurueit. Ilo ux MHeHuro, Hayka,
Kak M TEOJIOTHs, 3aHMMAaeTCsl TPAHCLUEHAEHTHBIMH OOBEKTaMM, BBIXOJAIIMMHU 3a TPEAeibl
HENOCPEJICTBEHHO HabmoaaeMoro. Penurus u Hayka NbITalOTCS OCTUTaTh I€UCTBUTENBHOCTD MPH
IIOMOIIMA TOHATUMHBIX KOHCTPYKLUH, SBIIAIOIIMXCSA MPOLYKTOM MBIIIJIEHUS WCCIEI0BATENICH.
Hanpumep, ¢pu3uku cerogHsi onepupyroT MOHITHEM «HEUTPUHO» - KOHCTPYKLHUEH, UCTOIb3yeMOM
Il OOBSICHEHUS ONpEeNCHHBIX (PU3NYECKUX IMPOLECCOB M COAEepXkKalleil psii CBOWCTB, KOTOpHIE
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HEBO3MOXXHO HM300pa3uTh NPHU TMOMOIIM KIacCHYecKod (u3uku. To ke MOXKHO CKa3aTh M O
TeoJIOTHYecKoM onpezeneHnn boxxecrBenHoi Tpowursl (TpuenuHcTBa), KOTOpOE TaKKe SBISETCS
HNOHSATUMHON KOHCTPYKIIMEH, XapaKTEpUCTUKU KOTOPOW HE MOTryT OBITh ONMCAHBI B TEPMHUHAX,
OTHOCSIIMXCSL K COTBOPEHHOMY MHUDY.

HenocpencrBennas HeHaOII0AaEMOCTh TOTO MM HHOTO (PeHOMEHA U HEBO3MOXKHOCTh €T0
n300pa’keHHsl BOBCE HE O3HAYAIOT OTPHMILAHUA €ro cymecTBoBaHus. [loaToMy, ¢ TOUKM 3peHUs
Posncrona, Hesepue B bora Ha OCHOBaHMM €r0 HEBUAMMOCTU HE 0oJiee PE30HHO, YeM HEBEpHUE 10
TOM K€ IIPUYUHE B DJICMEHTAPHBIC YACTHLIBL.

[Io MHEHHIO HEKOTOPBIX TEOJIOTOB, U B HAyKE, U B PEIUTUU UCIOJIb3YIOTCS PYKOBOJSLINE
TEOPETUYECKHE KOHLENIUU, WIM Iapagurmsl. B Hayke 53TO0, Hampumep, HBIOTOHOBCKas H
SUHINTEHHOBCKAs, NTOJEMEEBCKasi W KOMEPHUKOBCKAs CHCTEMBI OOBSCHEHHS YCTPOMCTBA H
¢GyHkunonupoBanus mupa. Ilapagurmel B penuruu - npusHaHue Toro, uto bor ects JIt000Bb, YTO
Xpucroc - borodyenoBek u T.m. Tak ke Kak ¥ B Hayke, B PEIIMTHU ObUIM MapaJurMbl, KOTOpbIE
CeroJlHs TOJHOCTBbIO OTOPOIIEHBl WM CEPhE3HO OCMApHUBAIOTCA: IIECTHIHEBHOE TBOPEHHUE,
BepOasibHas HemorpemumMocTs bubnuu u ap. Koneuno, penuruo3nsie napagurMbl yCTOHUNBEE, 4eM
Hay4HbI€, HO ¥ OHU NEPEKUBAIOT POXKAECHUE U THOEb.

Hpyroii Bompoc, KOTOpBI aKTUBHO O0OCYXJaeTcsi TEOJIOTaMH, -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 no3HaHue mpeacTasisieT co0oil onpeieleHHOe OTHOILIEHHE YeJIOBEeKa K peabHOCTH,
[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 CYOBEKTHMBHBIM, IOCKOJBKY paJMKaIbHO MEHSETCS
CTaTyC MCCIIEIOBATEISA: U3 IPOCTOr0 3pUTEII OH MIPEBPALIACTCs B aKTUBHOI'O Y4aCTHUKA, KOTOPOIO
HENb3sl OT/ACIUTh OT O0O0BeKTa HaOmoJeHHs. Tak, B KBaHTOBOH (H3MKE Mpolecc HaOII0IeHUS
pelaroIuM 00pa3oM BIUSET Ha HAaOII0JaeMyI0 CUCTEMY; KPOME TOr0, YUeHbIH caM BBIOUPAET, YTO
U KaK u3ydaTb. TeoJoru Bce )K€ MPU3HAIOT, YTO HayKa JaeT 0ObEKTUBHOE 3HAHHWE O MUPE, YTO B
LEJIOM OHa He CyOBbeKTHBHa, a CKOpee IepCOHallbHA, OHAa BBIIEPKUBACT IOMBITKU
danbcu@uuUpoBaTh €€, YCIEIHO OOBACHAET (PAKThI, T€HEPUPYET IOJATBEPKIAEMbIE 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 BO3MOXKHO TOJBKO IPH YCIOBHUM OOBEAMHEHHS PEUTHO3HOIO M HAYYHOI'O
nyreil ee mo3HaHusA. [lng oOOCHOBaHMS HSTOH BO3MOXKHOCTH HCHOJb3YeTCs MPUHLUI
JIOTIOJTHUTEILHOCTH, BBHIABUHYTHIM H. Bopom B 1920-x rT. ms MCTOJKOBaHHS TO3HABATEIHHOMN
CUTyallud, BO3HHUKIIEH B KBAaHTOBOM MexaHuke. CormacHO 3TOMY [NpUHLMUIY, IIpU
HKCIEPUMEHTAILHOM HCCIIEJOBAaHUH MUKPOOOBEKTA MOT'YT ObITh MOJYyYEHBI TOUHBIE JJAaHHBIE JINOO O
€ro HHEPrusx M HMIIYJIbcaX, JUOO O TOBEJAEHUU B IPOCTPAHCTBE M BpPEMEHHU. OTU [BE
B3aMMOUCKJIIOYAIOIINE KapTUHBI - SHEPreTUYEeCKU-UMITYJIbCHAs U IMPOCTPaHCTBEHHO-BPEMEHHas,
NoJy4aeMble MpU B3aUMOJICHCTBUM MHKPOOOBEKTa C COOTBETCTBYIOIIUMH H3MEPUTEIBLHBIMU
npulopaMu, «IOMOJHSIOT» Apyr Apyra. [loaToMy HeKoTOpble COBpEMEHHBIE TEOJOTH MPHU3HAIOT
BO3MO)XHOCTb IIOCTPOEHHUSl €IUHON LEJIOCTHOW KapTUHBI MHMpa Ha OCHOBE CHHTE3a HAyKuM M
penurun. [{s peanuzamuu 3ToN 3a1a4u ciaeayeT n3deratb KpaiHoCTel - coba3Ha 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 O3HAYaeT HX MAEGHTUYHOCTH. [lo ero MHEHHI0, €QUHCTBO BCerna
IpeJinoiaraeT HeCXOACTBO U MHTETPALIMIO €To 3JeMEeHTOB. Kax/iblil U3 371eMEHTOB JIOJIKEH CTaTh He
MeHbllle, a OoJblne ceOs B TUHAMUYECKOM B3auMOOOMeHe, MO0 €IMHCTBO, B KOTOPOM OJMH M3
AIIEMEHTOB peAyLUUpYyeTcss K APYyromy, SBISETCS AECTPYKTHBHBIM, JIOXKHBIM B €ro OOeIlaHuu
TrapMOHUU ¥ THONBHBIM Il HHTETPALlH €0 KOMIIOHEHTOB.

Mexny ¢unocodueit u eCTeCTBO3HAHHEM BCETJa CYIIIECTBOBAja TECHas B3aUMOCBS3h [ 14,
24, 28, 29]. OHa BOCXOAMT €llle K aHTUYHOMY IIEpUOJly CTaHOBJIEHMs HaykH. Kak yxe oTmeuasnocs,
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IIEPBUYHOE HEPACWICHEHHOE 3HAaHME O MHPE M YEJIOBEKE, HAKOIUIEHHOE B TEUYEHUE MHOTUX
CTOJIETUH pa3BUTHsI NEPBOOBITHO-POJIOBOIO OOLIECTBA, OBIJIO COBOKYNHOCTBIO AMIIMPHUYECKUX
CBeIeHUH, BepoBaHMH M MH(OB, YCTHO TIEpEIaBaBIIMXCS OT IIOKOJCHHS K MOKOJICHHIO.
N300peTeHne NUCbMEHHOCTH, Pa3BUTHE MAaTEPUAIbHOIO IPOU3BOJICTBA, PA3/IEIEHUE YMCTBEHHOTO
U (PU3UYECKOTO TPYAa HHTEHCH(PHUIMPOBAIO HAKOIUICHHE 3HAHUN. DTO TPUBEJIO K BOSHUKHOBEHHIO
HayKd Kak TEOpPETHYECKOM CHUCTeMbl 3HAaHMH O MMpe, a 3aTeM - K auddepeHumanuy Hayk.
Cranonenue Gpuaocopuu 1 KOHKPETHBIX €CTECTBEHHBIX HAYK 110 UX MPEAMETY U TEOPETHUYECKOMY
COJICPKAHUIO UCTOPUYECKH MPOUCXOIMIIO 0ojiee MM MEHEe OJHOBPEMEHHO U MapajuleIbHO MPHU
MIOCTOSTHHOM B3aWMOJICHCTBUU JIPYT C IPYTOM U HENPEphIBHOM OOMEHE KOHICTLHUSAMH. YKe B
HpeBneil I'peunn Hapsay ¢ QUIOCOPCKUMHM KOHLEHMUUSAMH MHUPO3JAaHUS M OOIECTBa Haydallu
(dbopMHpOBaTHCS TaKHe HAyKH, KaK aCTPOHOMHUS, apu(PMETHKA, TEOMETPHsI, reorpadusi, MeAULIMHA,
UCTOPHUS, KOTOpPBIE HE CUYUTAIHUCH HUIIOCODUEH.

BMmecTe ¢ 3TUM MPOMCXOIWIIO MPEeIMETHOE camoorpenenenue guimocodguu, Kotopas Bce
Oonee cocpenoTouMBaliach Ha BceoOIIMX MpoOiiemax ObITMS M To3HaHUS. B ee pamkax
paccMaTpUBAIKCH BOIIPOCHI CYHIIHOCTH MUpa: ObUI JIM OH CO3/1aH BoroM mim CcymecTByeT BEUYHO U
MaTepHalieH; B Ye€M CMBbICI JKM3HM; KAKOBbI IEPCIEKTHUBBI U LeNM OOlIecTBa, rpsayuas cyaboa
YeJIOBEYECTBA; IMO3HABAEM JIM MHUP M KaKOBBI 3aKOHBI K METOJIbl 3TOT0 MO3HAHUA. 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
OIpesieNIeHusl UX IpeaMmera o0jacTh HCCIeOBaHMsS B KaKIOM M3 HAyK OrpaHMYMBanach Oolee
YaCTHBIMU M KOHKPETHBIMU BOIIPOCAMH.

Cuynraercs, 4YTO CTaHOBJIEHHE TEOPETUYECKOIO €CTeCTBO3HAaHUA Haudanoch B XVII B. Bo
MHOIOM OJlarofiapsi YCKOPSIIOIIEMY BO3JACHCTBUIO MaTE€pHaJbHOTO IPOM3BOACTBA U Pa3BUTHUIO
KaIlluTaau3Ma.

B XVII-XIX BB. aKTHBHO pa3BUBAIOTCS MaTeMaTHKa, (U3WKa, aCTPOHOMHS, OHUOJIOTHS M
Jpyrue ecTeCTBEHHble M I'yMaHMTapHble HayKH, Bce Oosiee oThanstomuecs or ¢uinocopuu. B
HaTypuiocopun (purocohun MPUPOABI) TOTO BPEMEHU KOHKPETHO-HAYYHBIC TCOPHH H (PAKTHI
YacTO CBS3BIBAJIMCH CO CXEMaMH pPEIMTHo3HOro muposganus. Tak, I'.B. JlelOHHIl Bce siBIEHUS
IPUPOJIBI TPAKTOBAJ KakK (OPMBI peanus3alii HEKOTOPOH MYyIpOMW 11€7H, OCTaBICHHONW TBOPIIOM,
CO3JABIIMM JTOT JIYYIIMH M3 BCEX BO3MOXHBIX MHpoB. M. KaHT pa3BuBan JMHaMHUYECKYIO
KOHILENIMI0 MaTepuu Kak (OpMbl MpOSIBICHUS aKTUBHOM DSHEpPIruu, BIOXKEHHOH 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
MHOOBITUSL aOCONIOTHOTO JyXa, KOTOpPHI B MpOIECCe caMopa3BUTHUA TpaHCchOpMUpYETCS B
NPUPOJHBIE U COLIMANbHBIEC SIBJIEHUS W 4yepe3 HUX Bce Oojiee MOJHO IMO3HAET CBOIO CYIIHOCTH,
JocTurasi B KOHEYHOM cyere alcoyitoTHOro 3HaHud. [lpm »TOoM ecnu Teopun U (akThl
€CTEeCTBO3HAHHUS HE YKJIaJbIBAIHCh B OOIIYIO KOHLEMIMIO, TO 3TU TEOPUU U (PAKThI TOJDKHBI OBITh
OTBEPTHYTHI Kak JIOXkKHBIE. Tak, I'erens BbICTyHaeT MpOTUB CHEKTPaIbHOU TeopuH cBeTta HproTOHA,
OTBEpracT aTOMUCTUKY, KHHETUYECKYIO TEOPHUIO TEIUIOTHI U T.I. B KOHEYHOM cuUeTe BCAKYIO HAyKy
['erenb paccMaTpuBai Kak IPUKIAIHYIO JIOTUKY.

Harypdunocodckue mnpencraBieHus pasBUBAIUCh H B paMKax  (paHIly3CKOTrO
matepuanu3zMa BTopod mnonoBuHel XVIII B. B Tpymax II.A. Tomwbaxa, . Humpo, X.JL
H'Anambepa, I1.C. Jlannmaca, X.O. JlamerTpu wu3maraercss NHpeACTaBICHHE O MPUPOJE Kak o
JIBUXKYLIEHCS MaTepuH, BEYHOM BO BpPEMEHM M OECKOHEYHOW B NPOCTPAHCTBE, HaXOAsIIeWcs B
IIOCTOSIHHOM CaMOpa3BUTHUH B BUJIE KPYrOBOPOTOB M 3aKOHOMEPHO MOPOXKAAOLIEN KU3Hb U pa3zyM
Ha TUIaHEeTaX, /i€ JUIS 3TOT0 CYIIECTBYIOT OyiaronpusiTHele ycioBus. [1o ux mpeacraBiieHusIM, Bce
ABJICHUS B MHpPE JETEPMUHUPOBAHbl MATEPUAIBHBIMHU CBSI3IMH M €CTECTBEHHBIMU 3aKOHAMH,
MO3HaHUE KOTOPBIX JacT CO BPEMEHEM BO3MOXHOCTh OOBSICHUTD JIFOOBIE SIBJICHUS. | ereib Ha3bIBajl
TaKOH MaTepUAIN3M MEXaHWYECKUM. DTOT TEPMUH BIIOCIEICTBUU IOJYUYHJ JOCTATOYHO IIMPOKOE
pacnpocTpaHeHue. V3 Bcex eCTECTBEHHBIX HayK TOIO BPEMEHM MEXaHHKa JOCTUIJIa HanOOJBIINX
yciexoB ko Bropoit monoBuHe XVIII B., ocobenHo actpoHOoMHss U HeOecHas MeXaHUKA.
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OpaHIly3CKHe MAaTePUAUCTHI IIMPOKO HMCTIOIB30BAIMA 3TU JOCTIDKEHHUS, HO HE OTPaAaHUYUBAIUCH
uMu. B cBoeit prtocodckoli aprymeHTanuu oHM OoOpalaiuch K €CTeCTBEHHBIM HayKaM, (akTam
HUCTOPUH, UCKYCCTBY, dTHYECKUM U TPABOBBIM TeopusiM. B Poccum Toro BpemeHHM coenuHEHUE
JOCTHKEHUI HAYKU U MaTepUaTMCTUYECKOTO MUPOIIOHUMAaHUS ObUIO OCYILECTBICHO B Tpyaax M.B.
JlomoHocCOBa.

B XIX B. Harypdunocodus passuBanack B tpyaax II.C. Jlammaca, [[x. [lansTona, JI.
Qeiiepbaxa, M. Dapanes, Jx.K. Makcsemna, Y. lapsuna, O. I'ekkens, JI. Boinpumana u apyrux
YUYEHBIX, KOTOpbIE B CBOEM (UIOCOPCKOM MUPOMOHHUMAHUU ONMUPATUCH HA JAOCTHKCHUS HAYKH, a
HEKOTOpBIC M3 HUX CaMU ObUIM aBTOpamMHu (DyHIaMEHTaIbHBIX OTKPBITUH M Teopwid. XapaKTepHO,
YTO HOBbIE €CTECTBEHHOHAYYHbIC KOHLEIMIMU BHadalle (OpMYyIUPOBAINCH UX aBTOpPaMH B BHJIE
bunocopckux uuei, a Mo Mepe ux pa3paboTKH, IMIIMPUIECKOTO U TEOPETUICCKOTO 0OOCHOBAHUS
BOIUIOIIAJIUCh B KOHKPETHO-HayyHble Teopuu. Dunocodckoe MHPOMOHUMAHUE BBIOIHSIIO
KOHCTPYKTUBHYIO 3BPUCTHYECKYIO (DYHKIIHIO.

Bo BTOpoii momosune XIX B. nmpobieMy B3auMoiecTBUS GUIOCOPUN M €CTECTBO3HAHUS
paccmarpuBanu K. Mapkc u ®. Ourensc. Tak, DHrenbc cBod Tpya «/luanekTuka npuponb»
MOCBATHII  TUAIEKTUKO-MATePUATUCTUUECKOMY aHalu3y JOCTIKEHUN HaykKu B TOHHMaHUU
MPHUPOJIBI, PACKPHITHIO BCEOOIINX CBOWCTB M 3aKOHOB JBMIKCHHSI MATCPUH, YTOYHCHUIO TIPUHIIAIIOB
JTUAIEKTUYECKOTO MaTepuanuima. [lo MHeHHI0 DHrenbcea, He MpUpojia JOHKHA COTJIACOBBIBATHCS C
NPUHIIMIIAMA, a TPHHIWIB BEPHBI JIUIIb IOCTOJBKY, TIOCKOJIBKY OHH COOTBETCTBYIOT
JIEHCTBUTENbHOCTH.

Kak HeraTuBHas peaknus Ha HICUTMCTUYCCKYIO  HATypOUIOCODHUI0  TOMYUWIT
pacnpoctpanenue nosutuBu3sM O. KoHta u ero mocnenoBareneii. KoHT momaran, 4to Hayka He
HY)KJaeTcs B OpraHU3ymomei ee ¢uiocopuu, 4TO OHA cama 3akiodaeT B cebe Qmmocodcekoe
NMOHMMaHWEe MHpa U ero mno3HaHug. CorinacHO KOHUEMIUU MO3UTHUBU3MA, MOJJIUHHOE,
«IIOJIOKHUTEILHOEY (MIO3UTUBHOE) 3HAHUE MOKET OBITh IMOJYYCHO JIUIIh KaK Pe3yIbTaT OTICIbHBIX
KOHKPETHBIX HAyK M UX CHHTEeTHYecKoro oOwenuHeHus. Ha mecto Toii ¢uuiocoduu, koropas
CyIecTBoBasia Toraa, KOHT mpemyiarain mocTaBUTh CHHTETHYECKOE HAyYHOE 3HAHWE, CBEJCHHOE K
o0IIMM BBIBOJIAM U3 €CTECTBEHHBIX U OOIIECTBEHHBIX HayK. [l03UTHBH3M OTBepraer NMpeTeH3uu
¢unocopun Ha packpeiTe npuuuH U cymHocTed. [lo KoHry, Hayka He OOBSCHSET, a JHIIb
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 OOBEKTHBHOU peanmbHOCTH Hemo3HaBaem (I
Crnencep).

[TozutuBu3m KoHTa mOCHYKWI OJHUM U3 BaXHEHIIUX HMCTOYHHKOB Quuiocoduu
SMIUPHOKPUTHIIN3MA (MaxW3Ma) - BTOPOTO JTama pPa3BUTHUS IMO3UTHBHU3MA. Jleo B TOM, 4YTO
oTkpbITHS KoHIa XIX - Hawama XX B. (Z€TUMOCTh aTOMOB, CYIIECTBOBAaHWE KBaHTa JCHCTBUS U
JIPYTHX Ka4eCTBEHHO HWHBIX 3aKOHOB MHKPOMHpA) MPHUBEIHA K KPU3HCY MEXaHHUYECKON KapTUHBI
Mupa. OTO OBLIO MCTOJIKOBAHO HEKOTOPHIMHU (uiocodaMu Kak Kpuzuc (PU3UKU, OMPOBEPKEHUE
MaTepuain3Ma M J0Ka3aTelIbCTBO IMOJIHOH OTHOCHUTEIBHOCTH W YCIOBHOCTH HAayYHBIX TCOPHM. O.
Max, P. ABeHapuyc u ux mocienoBaTenu cHopMyIHpPOBAINA CBOIO GUIOCOPHIO €CTECTBOSHAHUS —
SMIUPHOKPUTHIIN3M. B pamkax 3Tol ¢utocodum, Tak ke Kak U B KIIACCUICCKOM TO3UTHBHU3ME,
OTPUIIAINCh W MaTepuaan3M, W HAeadu3M. Max paccMaTpuBall MaTEpHIO KaK COBOKYITHOCTHh
«AJIEMEHTOB MHUPay, MPEJACTABISIOMNUX COO0M KOMOMHAIIMN (PU3MUECKUX M TICUXUYECKHUX CBOWCTB
(BTOpruHbIX KauyecTB). OH choOpMyIHpoBall TPHHIMI SKOHOMHUU MBIIUICHHS, MO KOTOPOMY
MBIIUICHHE TPEACTABIsACT CO00M W3HAYAIBHYIO OHOJOTHYECKYI0 TOTPEOHOCTh OpraHm3Ma B
CaMOCOXpaHEHUH, 00YCIOBIUBAIOIICH HEOOXOIMMOCTh «IPUCIIOCOOJICHUsS» OpraHu3Ma K (hakTam.
[ToaToMy OOBSICHHTEIbHAS YacTh HAYKH SBJISCTCS W3JUIIHEH W B IEIAX dKOHOMHHU MBIIIICHHS
JIoMKHA OBITh yhaneHa. To ke copepkaHue ABEHapHyC BKJIQJBIBACT B MPHUHIMI HaWMEHBIIEH
Tpatbl cuia. CauTasi, 9YTO B ONBITE CHUMAETCS MPOTHBOITOJIOKHOCTh MAaTEPHH M JTyXa, OH BHIIIBHHYIT
TEOPHI0 MPUHITUIHAILHON KOOPAMHAIINY, COTIIACHO KOTOPOH «0e3 cyObhekTa HeT 00beKTay, T.e. 6e3
CO3HAHHWS HET Marepuu. TakuMm 00pa3oM, NPHPOJIa CTAaBWJIACh B 3aBUCHMOCTh OT CyOBEKTa M
CHOCO0OB €€ BOCIIPUATHSI.
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JlanbHelilee pa3BUTHE TIO3UTHBH3MA CBA3BIBAIOT C HEOMO3UTUBU3MOM, MOSIBICHHE
KoToporo oTHocsAT K 1920-m rr. Ilpomomxas Tpaguuui0 TO3WTUBU3MA, CTOPOHHHUKH
HEOIO3UTUBU3MA OTPHULIAIOT BO3MOXKHOCTU (PHIIOCOPUH KaK TEOPETUYECKOTO MO3HAHMS, OTPULIAIOT
IIOCTaHOBKY BOIpoca 00 OTHOIICHHM MaTepHH M CO3HAHUS, CUMTAs 3TO CIIOCOOOM IPEOIOJICHHUS
KOH(QPOHTAIlMK HJIeau3Ma W MaTepuaim3Ma. B paMkax JaHHOTO TEUeHHs BHHMAaHUE
KOHLICHTPHPYETCS Ha aHAJIM3€ POJIM 3HAKOBO-CHMBOJHMYECKHX CPEACTB HAYYHOTO MBIIUICHHS,
OTHOILEHHSI TEOPETUYECKOTO ammapaTa ¥ SMIHPUYECKOro 0Oa3uca HayKd, MPUPOAbl M (DYHKIHU
MaTeMaTu3auy ¥ GopMaIu3anuy 3HaHUS U TIp.

Kpome paccMOTpeHHBIX (QHIOCOPCKUX CHCTEM M HMX OTHOUICHHS K E€CTECTBO3HAHUIO
CYIIECTBYIOT WM Jpyrue B3risabl. OJHAKO HaM WHTEPECHBI IBE KpailHHE «MOJENH» pPELICHUs
BONpPOCAa B3aMMOJACUCTBUS  €CTECTBO3HaHMA U  (uinocoduu: BO-TIEPBBIX, YMO3PUTEIBHO-
bunocodckuit moaxoxn (Harypdwmiocodus, dbumocodus HUCTOPUM W T.I.), CYIIHOCTH KOTOPOTO
COCTOUT B TPSMOM BBIBEJCHUHU CICIHAIBHBIX TOJO0KEHUH YacTHBIX HAyK HEMOCPEICTBEHHO W3
o0mux (GUIOCOPCKNX NPUHIMIOB O€3 MPOBENCHHS aHAIN3a KOHKPETHOTO - (aKTHYECKOro H
KOHIIETITyaJJbHOTO - MaTephalla E€CTECTBEHHBIX HayK; BO - BTOPBIX, IO3UTHBH3M, COTJIACHO
KOTOpOMY «Hayka cama cebe Quiocopus». [Ipy Mcrmonb30BaHUM STHX KpaWHHX MOJAENEH poJib
¢miocodpun B YaCTHOHAYYHOM IIO3HAHUHM JHOO aOCOMIOTH3MpYyeTcs (B TMEpPBOM MOJENH), JHOO
NPUHIKAETCSI WK J1a)Ke BOBCE OTBEpraeTcst (BO BTOPOH).

B3arisiner Ha TO, 4TO sABISIETCS (PHIIOCOPCKUMH BOTIPOCAMU €CTECTBO3HAHHMSI, UICTOPUIECCKU
MEHSUTHCh C pa3BUTHeM Hayku [ 14, 24, 28, 29 u ap.]. B XVII-XVIII BB. punocopckumu cunrtanuch
BOTIPOCHI O TIPUPOJAE TEIUIOTHI, JJIEKTPUYECTBA, MAarHETH3Ma, O CBOMCTBaX aTOMOB, CTPOCHUU
ConHeuHOM cucTeMbl, npuunHax Oose3Hed W T.m. [lo Mepe MX pelleHus OHM HEPEeXOAUIN B
BefieHWEe (DU3HMKHM, acCTPOHOMHW WM MEIUIUHBI. MBICIb (GHIOcopoB yCTpeMysslach K HOBBIM
npoOiieMaM, MO KOTOPBIM BBIIBHTAINCH pa3iW4yHble TUNOTe3bl. Ho korma 3té  mpoOiembl
CTaHOBWJIUCh OOBEKTOM CHEIHMAIHHOIO HAYYHOTO MCCIICAOBAHMS B KOHKPETHBIX JUCHHUILIMHAX, 10
HUM HaKalUIMBaJCs OOJBIION SMIMPUYECKUI MaTepHal M YYeHblE JaBaM UX TEOPETHYECKOE
00BsicCHeHUE, OOJIBIIMHCTBO (PUIOCO(OB YTPAuMBaIO K HUIM HHTEPEC, EPEX0/s K HOBBIM CIIOPHBIM
BoNpocaMm obmiero xapakrepa. Tak, B koHie XIX B. 0o0cyxganuch BOIPOCH O Mpupojae 3¢pupa,
CYIIHOCTH 3JIEKTPOMArHUTHOTO TOJISl, CTPOSHHH aTOMOB, ITPOMCXOXKICHUN 3BE3]1, DBOIOIMU KHBOH
npupozsl U p. 3ateM GuiocopCckue JUCKYCCHHM NEepEeMECTHIINCh B .00JIacTh aHaJIM3a KBAaHTOBOU
MEXaHUKH, TEOPUH OTHOCHTEIBHOCTH, KOCMOJIOTMH, T€HETHKH, @ MHOTHE M3 JTHX JUCKYCCHM
IPOI0JDKAIOTCA J0 CHX TIOD.

Ouiocoeckre mMpobieMbl HayKd OOBIYHO HaXOASTCS Ha TIIEpeHEM Kpae HayKH,
OTJMYAIOTCS HEOJHO3HAYHOCTBIO pELICHUH, caykaT OOBEKTOM pa3IMYHbIX MOJXOJO0B B
nuckyccusx. WHorma oOHM  COBMANalOT C  OOIIETEOPETHYECKUMH Tpo0ieMamMu  Kakoi-mudo
byHaaMeHTalbHOW HayKd, HO 3TO HE 00f3aTelbHO, TaK Kak B HAayKax CYIIECTBYET MHOTO
oOuiereopernyeckux Heuiocodpckux mnpodnem. Teoperumdeckne u uiocodckre MnpoOIEeMBbI
COBIAJAIOT TOT/Ia, KOT/Ia PELIEHNEe MX Ba)KHO HE TOJIbKO JUISl OJIHOM KOHKPETHOW HAayKH, HO U JJIs
JPYruX HayK, BHOCHUT BKJIJ] B OOIIyI0 KapTUHY MHpa ¥ METOAOJOTHIO mo3HaHus. dunocodcekue
npoOJIeMbl €CTECTBO3HAHUS BO3HUKAIOT HAa «CTHIKaxX» PasMYHbIX AUCHUIUIMH M (uiocoduu, ux
pa3paboTKa M pelIeHne BBICTYMAIOT KaK OJHA M3 BAKHBIX (pOpPM MHTErpaIliiil HAyYHOTO 3HaHWA. B
KadyecTBe KpUTepHs (UIOCOPCKOro XapakTepa TOH WIM WHOW €CTECTBEHHO-HAyYHOU IMPOOJIeMbl
NPUHUMAETCSl HaJlWdue B HEW  THOCEOJNOTHYECKHX  (DMUCTEMOJIOTUYECKHUX)  aCIEeKTOB;
MHUPOBO33PEHUYECKHE, METOJIOJIOTHYECKUE M  COLMAIbHBIE MPOOJEMbl TakXKe CUYUTAIOTCS
dunocopckumu.

B pamkax coBpeMeHHOI (uiiocopur paccMaTpUBAIOTCA PAa3HOOOPA3HbIE €CTECTBEHHO-
Hay4HbIe TIPOOJIEMbI, HAPHIMEP: PACKPBITHE OOIIUX CBOWCTB, 3aKOHOB CTPYKTYpPHOW OpraHH3aIlvH,
U3MEHEHHUS W Pa3BUTHUSA PA3IMYHBIX TUIOB IMPHPOJIHBIX CHUCTEM; BBIBICHHE 3aKOHOMEPHOCTEH
€CTECTBEHHO-HAYYHOTO TO3HAHMSI, €r0 JIOTUKA U METOJIOJIOTHH, TICHXOJIOTUH HAYYHBIX OTKPBHITHH;
aHanmu3 JUudQepeHIalul 1 WHTErpaly HayyHOTO 3HAHUS, COOTHOILEHHS MEXAY HOBBIMH H
CTapbIMH TEOPHSIMH, Pa3TMYHBIMH METOJAMH TIO3HAHWS, OMpeeSieHHe BO3MOXKHOCTEH M chepbl
OPUMEHUMOCTH KaXJ0ro M3 OOIIeHAayYHBIX METOMOB W T.JI.; aHAIMW3 COLHAJIbHBIX AacCIEKTOB
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MPUMEHEHUS €CTeCTBEHHO-HAYUYHBIX OTKPBITUH, a TaKXKe COIMATBHOIO CTaTyca €CTECTBO3HAHMUS;
OTIpeNIeICHUEe CTETNICHW YHUBEPCAITBHOCTH KATETOpPHil, 3aKOHOB W TPHUHIIAIIOB €CTECTBO3HAHMS,
TPaHUIl UX TPUMEHUMOCTH, COJICPKATEIHHON JIOTUKU ITUX TEOPUI; NU3MEHEHUE MPEIMETa TEOPUU C
€€ Pa3BUTHEM.

[ToydenHnass B pe3ynbpTaTe pelieHus MpodsieM HWHGOPMALUS PacCTpPEACIIeTCs JABOSKHIM
obpazom. MubopMmarus, nmeromas ria00albHO0e MHUPOBO33PEHUYECKOE HIIM COIMAJIbHOE 3HAUCHHE,
BXOJIUT B cucteMy (unmocopckux 3HaHUI. Ecim BBIBOIBI MMEIOT KOHKPETHO METOOJOTHYCCKUI
CMBICJI, OHU BKJIIOYAIOTCS B TEOPHIO (QYHIAMEHTAIBHBIX HayK. boyiee TOro, Ta WM HHas
dunocodckas Kareropus, MUMEOIIas OOIIEHAYYHOE 3HAYCHWE W HMHTCHCHBHO HCIIONb3yeMas 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 MPEICTABISAIOT JIMIIb HCTOPUYCCKHUN
uHTepec. Hanmpumep, oO1meHayyHbIid cTaTyC MPHOOPETU TaKUE KaTETOPHH, KaK MaTepus, IBIKEHUE,
POCTPAHCTBO, BPEMsI, CBSI3b, B3aMMOJACHUCTBUE, IPHUYUHHOCTD, CUCTEMA, CTPYKTYpa, BEPOSTHOCTS,
0ECKOHEUHOCTh, pa3BUTHE, IIEIOCTHOCTH U 1p. U B punocodum 3TH KaTeropuu u CBsI3aHHBIE ¢ HUIMU
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 €CTECTBO3HAHWM M, KaK CJICICTBHE, MPAKTHYSCKU BBHIIDIM H3 YHOTPEOJICHUS B
¢dmiocopun COBpPEMEHHOTO €CTECTBO3HAHUSI.

[Ipu amanmuse GuUIOCOPCKUX BOMPOCOB €CTECTBO3HAHHS OCOOCHHO Ba)KHBI HE CTOJBKO
CaMH KOHKPETHBIC BOIPOCHI WM MPOOJIEMHBIC CUTYalluU (MX MOXET OBITh OY€Hb MHOT0), CKOJIBKO
WX KOHCTPYKTHBHBIC PCIICHHsI, OOOTaIlaloIINe HAYYHOS 3HAHHE W BXOJAIINE 3aTE€M B CHCTEMY
dmtocopckux ocHOBaHMN HayKH. K TaKUM OCHOBaHHMSM OTHOCAT (PyHIaMEHTAJIbHBIC MPUHIUIIBI U
3aKOHbI TEOPUHU, COCTABJISIOIIME €€ KapKac M NPUIAIOIIME €d LEJOCTHOCTh. B KaxkIoi Hayke
CYIIECTBYIOT COOCTBEHHBIC TEOPETHUECKUE OCHOBAHHMS, KOTOPBIC MCIOJB3YIOTCS ISl OOBSICHEHUS
IMIUPUUYECKUX (PAKTOB U MPEICKA3AHMS HOBBIX SBJICHHIMA.

Kpome ¢dyHmaMeHTanbHBIX MPHHIMIIOB M 3aKOHOB B TEOpUHM HUMEIOTCS (umocodcekue
OCHOBaHUS B BUJIC TIOJIOKEHUH, IPUHIIUIIOB ¥ 3aKOHOB MHPOBO33PEHYECKOT0, METOI0JIOTHIECKOTO
WM COLIMATBHOTO CoJiepkaHusl. MUPOBO33pEHUECKHNE OCHOBAHMSI BKIIIOUAIOT B c€0s1 COBOKYITHOCTh
(byHIaMEHTATLHBIX MTPUHIIMIIOB U 3aKOHOB, OTPAXKAIONINX HanOoJjee o0Iue, WM YHUBEPCAIBHEIE,
CBOMICTBA W  3aKOHBI  OBITUS, MaTepHH, Ba)KHEHIIWE CTOPOHBI  JIEHCTBUTEIHLHOCTH.
MeTo10JIOTHYECKHE OCHOBAHUS - 3TO TPUHITUIIBI TO3HABATEIHFHOMN JAESITeILHOCTH, 3aKOHBI PA3BHTHUS
U CMEHBI TEOpUM, B3aMMOOTHOIICHHS] MEXIY Pa3TUYHBIMU TEOPHSIMH, COBOKYIMHOCTH METOJIOB
HAy4YHOTO TIO3HAHUS. B cuCTeMe MEeTO0IOTHYECKUX OCHOBAHUH PAaCKpPBhIBACTCS B3aMMOOTHOIIICHHE
MEXIy OOIMMH METOJaMH TO3HAHUS: WHIYKTUBHBIM, JE€IyKTUBHBIM, aKCHOMATUYECKUM,
MOJICTTUPOBAHUS, CACTEMHO-CTPYKTYPHBIM | JIp. [IOMUMO 3TOT0, METOIOJIOTHS elIe ToIpa3yMeBaeT
MHUPOBO33PEHUYECKUE 3aKOHBI W TMPUHIUIBI, €CIH OHH HCIOJB3YIOTCS ISl OOBSICHEHUS SIBICHUN
MPHUPOJIBI, WHTETPAIlMM HAYYHOTO 3HAHUS JIMOO SBJISIOTCS OPHUCHTHPYIOIIMMU YCTAaHOBKAMHU B
no3HaHuu. ColManbHbIe OCHOBAHMS TEOPUH BKIIOYAIOT B c€0sl CUCTEMY MPUHIIUIIOB U MOJIOKESHUH,
OTIPEICIISIONINX MECTO JTAHHOW HAyKH B OOIEM YeIIOBEYECKOM 3HAHWH, €€ IIeJIb M Ha3HAaueHUE B
TUTAHE YIOBJIETBOPEHHS COIMAIBHBIX MOTPEOHOCTEH M OpHUEHTAIlMH, B3aUMOOTHOIIECHHE HAYKH U
MIPOU3BO/JICTBA, HAYKH M OOIIECTBEHHBIX OTHOIICHHA, MOPAJIH, HCKYCCTBA, ICTCTHYSCKUE ACTICKTHI B
HAyYHOM TBOPYECTBE U B Pa3BUTHH TEOPHUH, TBUKYIIHE CUIIBI M 3aKOHOMEPHOCTH Pa3BUTHS TEOPHIA
KaK COITMAIBHBIX SBJIICHUH.

®dunocodcekne ocHoBaHUS (HaKTHUUECKU BXOIAT B COAEpkKaHHE 000 (yHIaMEHTATBLHOM
HAyKH, OTPEICIIAIOT €€ MHPOBO33PEHYSCKOE W METOJO0JOoruveckoe 3HadeHwe. OT HMCXOITHON
bunocockoil uaeH HepeaKo 3aBUCHUT CTETIEHh 0OOCHOBAHHOCTH pa3pabaThiBaeMOil TUMOTE3bl HIIN
KOHIeNINK. Pa3BuTHe Hayk HEM30€KHO BIIeYeT 3a cO00 CMEHY Hay4HBIX TEOPH, BO3MOXKHOCTH
PETPOCTIEKTUBHOTO aHAllM3a BBIJIBUTABIIHMXCS KOHIICTIIIUN, COBEPIICHCTBOBAHHE OOIIEHAYYHBIX
METOJIOB HCCJICOBaHUA, (PyHIAMCHTAIU3AMNWIO OJHHUX TEOPHA TpH TOMOIM Jpyrux. [lpwm
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MIOCJIEIOBATEIILHOM PEIIEHUH MHOTHX TPAaJUIIMOHHBIX MPOOJIEM BO3HUKAIOT HOBBIE (HIOCOPCKHUE
poOJIeMbI B HayKax.

PammonanbHoe pemieHue mpoOiIeMbl B3aUMOCHCTBUS €CTECTBO3HaHMA M (uiocoduu
CBSI3aHO € psioM cooOpakeHui. Bo - mepBbIxX, Bo3nelcTBHE (PUIOCOPCKUX TPUHIUIIOB HA IIPOLIECC
HAy4YHOT'0 MCCIIEJOBAHMSI, KaK IIPABUJIO, OCYILECTBISAETCS HE MPSAMO, a CIOKHBIM OIOCPEIOBAHHBIM
IyTeM - 4epe3 MeTO/bl, (POPMBI M KOHLEMIUHN APYIHMX METOOJOTMUECKUX YPOBHEH (Ipexe BCEro
yepe3 oOmeHayuHbli). @unocodus BIMIET Ha HAYYHOE MCCIIEAOBAaHUE HA BCEX €ro CTaaUsAX, HO B
camMoil OOJIBIION CTENEeHM - MpU MOCTPOCHUH (PyHAAMEHTaNbHBIX Teopuil. IIpuuem 310 BiIMsAHHE
MOYET OBITh KaK MO3UTHUBHBIM, TaK U HETaTUBHBIM - B 3aBUCHMOCTH OT COAepkKaHus (pumocoPpckux
uzel, KOTOpbIMU PYKOBOACTBYETCs ydeHbll. BosznelictBue ¢uimocopuu Ha pa3BuUTHE HAYUHOIO
MO3HAHUSL OOBSACHSETCA €€ YMO3PHUTEIbHO-TPOTHOCTHUECKOW (yHKuuedl. Haywynas 3HaunMocTh
BbIpaOOTaHHBIX (uinocoduelt uae M NPUHIMIIOB MOATBEPHKAAETCS CIIYCTSI MHOIO BpPEMEHH.
Hanpumep, uaen atomMu3Ma M IUANEKTUKH, BBIABUHYTHIE B aHTUYHOCTH, OBLIM MOJATBEPKICHBI
(GU3NYECKUMU SKCIIEPUMEHTAMU TOJIBKO B HelaBHEM HpolioM. O4eHb BaKHO, YTO MPUHIIMIIBI
¢mwiocobpun m©pHu mepexose OT YMO3PEHUS K TEOPETUYECKOMY MCCIEIOBAHUIO BBIOIHIIOT
(GYHKLUIO CENEeKIMU UM 0TOOpA: U3 MHOXKECTBA YMO3PHUTEIbHBIX KOHCTPYKIMH YUEHBIH BbIOMpaeT
UMEHHO T€, KOTOpPBIE COTJIACYIOTCSI C €r0 COOCTBEHHBIMH (PHIOCOPCKUMH M METOJI0JIOTUIECKUMHU
IpEeCTaBICHUSMHU.

Bo-BTophix, Qunocodust - OAMH U3 3JIEMEHTOB HAYYHOTO MOMCKA, a €€ TMPUHIHIIBI - OJIUH
U3 (aKTOpOB MOUCKA (HApsIAy C OMBITOM, MHTyHULIUEH, (haHTa3uel, BooOpakeHueM U T.1.). [loaTomy
JlaKe TIPY HATMYHUU XOPOIIO 0OOCHOBAaHHBIX (PUIOCO(CKUX MPUHIIMITOB TOJIO0KHUTEIBHBIA Pe3yIbTaT
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 U JIeNal0T KOHKPETHYIO HAyKy, [0 BBIPQXEHUIO [erens, «IpUKIaQAHON JOrHKOM».
dunocodusi gaeT KOHKPETHBIM ECTECTBEHHBIM HayKaM OOIIMEe METOJ0JIOTUYECKHE IMPHHIUIIH,
KOTOpbIe (DYHKIIMOHUPYIOT B HayKe B BUJE YHHBEPCAIbHBIX HOPM, O0pa3yrOIIUX B COBOKYIHOCTH
METOJI0JIOTUYECKYIO IPOTPaMMy CaMOTr'0 BBICOKOTO YPOBHS.

Urak, ¢wmiocopus paspabareiBaeT Haubojee OOIIyl0 KapTUHY MHpa, CTPOMT
oTpeziesieHHbIe YHUBEPCAJIbHbIE MOJIETHN PEaTbHOCTH, CKBO3b IPU3MY KOTOPBIX YUEHBI CMOTPUT Ha
cBOW mpeamer wuccienoBanus. dunocodus, CUHTE3Upys BCe 3HAHUA, NPEACTABISISI MUP B €ro
YHHUBEpPCAIbHBIX XapaKTEPUCTUKAX, 1aeT o0Ilee BUIEHHE MUPa, BCEOOIIYI0 OCHOBY AJIsl pa3pabOTKu
KOHKPETHO Hay4HBIX MpejacTaBieHuil o mupe. dunocodus moMoraer HcCieAoBaTeN0 BbIOPATh
XapaKTEPHYIO /Ul KOHKPETHOW HAYKH CHCTEMY KaTerOpUi, MPUHIIUIIOB, TIOHATHIA U IPYTUX CPENICTB
U (QopM MO3HAHUS, ONpEAETICHHbIE MHUPOBO33PEHUYECKHE M LIEHHOCTHBIE YCTaHOBKM M T.1. OHa
BOOPY’KaeT €ro 3HaHHEeM OOIIMX 3aKOHOMEPHOCTEM camoro Mo3HaBaTEIbLHOTO MpOIecca B LENOM,
yueHHeM 00 UCTUHE U MyTAX €€ JOCTUKEHUS, O COLMOKYIbTYPHOM KOHTEKCTE MO3HAHUS U T.1I.

Hayka He MOXeT OrpaHHMYMTHCS KOHCTaTaluedl ()aKTOB M OTICIBHBIX AMITUPHUECKUX
3akoHOB. Ha ompeneneHHOM »Tame ee pa3BUTHS HEOOXOAMM IMEpexoi OT YyBCTBEHHO-
SMIMPUYECKOTO HCCIEIOBAaHUS K pallOHAIbHO-TeopeTndeckoMy. Ha 3Tol cTanuu BbIIBUraroTCs
TUMOTE3bl A OOBACHEHHS (DAaKTOB M HSMIMPHUUECKUX 3aKOHOB, YCTAaHOBJEHHBIX 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 CBA3aHO C MAaTeMAaTHUKOW, KoTopas, uccieays (QopMbl M OTHOIICHHUS,
BCTpEYaIolecs B MPHUPOJE, OOIIECTBE, a TAKXKE B MBIIUICHUH, OTBIEKAETCA OT COACP)KAaHUS U
UCKJTIIOYAeT U3 JIOMMYCKAaeMbIX BHYTPU HEe apryMEHTOB HAOIIOJACHHE U IKCIEPUMEHT. MaTreMaTuky
HeNlb3sl TNPUYUCIUTh K €CTECTBO3HAHMIO MM OOLIECTBEHHBIM HAyKaM: €CTECTBO3HaHME
HENOCPEJICTBEHHO M3YYaeT NMPUPOY, & MaTeMaTHKa U3y4yaeT He caMi OOBEKThI IeHCTBUTEIHHOCTH,
HO MaTeMaTHYeCKue 0ObEKThl, KOTOPbIe MOTYT UMETh IPO0OPaskl B feiicTBuTenbHOCTH [21, 29].

dopMHUpOBaHUE MATEMATUKH KaK CaMOCTOSITEJIbHOM OTpaciii HayyHOro 3HaHHUs OOBIYHO
OTHOCAT K aHTHYHOCTU. B 3TO BpeMs MOSIBISAIOTCS PAa3JIMUHbIE MPEICTABIECHUS O COOTHOIICHUHU
MaTeMaTHUYeCKUX 00pa3oB M pealibHbIX MPUPOIHBIX OOBEKTOB, CIIEOBATEIBHO, O COOTHOILIEHUU
mMateMaTHKu M ectectBo3Hanus [13]. Taxk, IlnmatoH cumtan, yTo MoHMMaHHE (PU3NYECKOTO MUPA
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MOYET OBITh TOCTUTHYTO TOJIBKO C ITOMOIIBIO MaTeMaTuku, n0o «bor BeuyHo reomerpusyer». Jis
[TnatoHa MaTeMaTuka HE MPOCTO MOCPEAHUK MEXAY UAEIMU U JaHHBIMH YyBCTBEHHOI'O OIIBITA -
MaTeMaTUYECKUN MOPSAIOK OH CUMTAI TOYHBIM OTPAKEHUEM CaMOM cyTH peanbHOcTH. HanMenbime
YacTU 3JIeMEHTa 3eMJIM OH CTaBUJ B CBs3b ¢ KyOOM, HAMMEHbIINE YacTHU 3JEMEHTa 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
(MpaBUJILHOW TPEYTOJNBHOM MUPaMUI0H, UMEIOIIel TpeyroiabHbie 4 rpanu, 6 pedep, 4 BepIIUHEL, B
KaX/I0M U3 KOTOpPBhIX cxonsaTcst 3 pebpa), 3JIEeMEHTbl BOABI - C HKOCA3APOM (TpaBUIIbHBIM
MHOrorpaHHukoM c 20 TpeyronbHbIMU rpaHsaMu, 30 pebOpamu, 12 BepmmHamu, B KaKIOW W3
KOTOpPBIX cxoaarcst 5 pebep). He Obu1o 31eMeHTa, COOTBETCTBYIOLIETO J10e€KadApy (MpaBUIILHOMY
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 McnoJbp30Bajiu, 4ToObl co3aarh BeeneHHyro. OH KOHCTpYMpPOBaj CBOM IPaBUJIbHBIE TEJa U3
JIBYX BHUJIOB TPEYTOJbHUKOB - PABHOCTOPOHHETO U PaBHOOEAPEHHOTO MpsIMOYyrosibHoro. CoennHss
UX, OH MOJy4YaJl TPAaHU IPAaBUIIBHBIX TE€J, KOTOPbIE MOXKHO PA3JIOKUTh HA TPEYTOJbHUKH, a U3 3TUX
TPEYroJbHUKOB ITOCTPOUTH HOBbIE IpaBuibHbIC Tena. Hanpumep, 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
00BEAMHEHUH TPEYrOJbHUKOB B IpaBUJIbHBIE Te€la BO3HMKAeT dacTtuua wmartepuu. [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 OT/EIbHO.

MatemaTuka WHTEHCHUBHO pa3BUBaJach B AHTHUYHOCTH. [IOBOPOTHBIM COOBITHEM IS
JalbHEeHIIero pa3BUTHS HaydHOro 3HaHMsS cTana pabora EBknupa «Hauwana», rne BmepBble
IPUMEHSUIUCH JI0KA3aTeNbCTBA. JTa MaTeMaTHUeCKasi CUCTEMa ObLIa MPENOAHECEHA KaK HieaibHast
BEepCUsi TOrO, YTO COCTaBIUIO COJEp)KAaHME pPEalbHOr0 MHpa. 3HAYUTEIBHO pPACHIMPHIN
MaTeMaTUYeCKOe 3HaHWE TIpeku Auekcanapuiickoro nepuoga: AmnouioHud («Konnueckue
ceueHus»), ['unnapx, Menenaii, [Ttonemeit, lnopant («Apudmeruka») u T.4.

B cpenneBekoBoit EBporne riaBeHCTBYIONIYIO POJIb 3aHSJIA TEOJOTHYECKass 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 IHauM TOro BpeMeHU BBOJIATCS B LIMPOKOE YIMOTPEOJIEHUE AeCATHUHAs
MO3UIMOHHAs CUCTEMA CUMCIIEHUS U HYJb JUIsl 0003HAUYEHUs OTCYTCTBUS €IUHUI] JAHHOTO pa3psja,
3apoxaaercs anrebpa. B apaOckolf KyabType COXpaHSUIMCh MaTeMaTHMYeCKHe 3HaHUS JIPEBHETO
mupa u Munuu. Konery CpenneBekoBbst (XV B.) B apaOCKHUX CTpaHaX OTMEYEH JEATEIbHOCTHIO
VYnayrbeka, KoTopslii pu cBoeM JBope B Camapkannae cosnan obcepBaTtopuio, cobpan 6omnee 100
YUEHBIX U OpPraHU30BaJl JOJT0 OCTABABILNECS HEMPEB30MI€HHBIMY ACTPOHOMHYECKHE HAOII0ICHNUS,
BBIYMCIIEHHE MAaTEMAaTHUYECKUX TAOIUIL U T.1I.

B XVIlI B. HauuHaercs HOBBIM MEpUOJ BO B3aUMOOTHOIIEHUSX MaTEMaTHUKU M
€CTeCTBO3HAHUSA. MHOrMe OTpaciy eCTeCTBO3HaHMsS HAuMHAIOT 0a3MpOBATHCS HAa NPUMEHEHUU
HKCIIEPUMEHTAIbHO-MaTEMaTHUECKUX METO/I0B. B pe3ynbrare nosiBiasieTcss yBepeHHOCTh B TOM, YTO
HAY4YHOCTb (MCTHHHOCTB, JIOCTOBEPHOCTH) 3HAHMS OMPEAEISEeTCS 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 XapaKkTep MOCTPOEHUH, 0011e00513aTeIbHOCTh BBIBOJAOB CO3/1a]l MaTEMaTHKeE
ciaBy 0Opasia HayqyHOTrO 3HAHHMS.

[IpoTHBONONOKHOTO MHEHHSI O pOJM MaTEeMaTHKU JJI PACKPBITUS KayeCTBEHHBIX
0c0OEHHOCTEHN NpUepKUBAJICS BEJIMKUNA MUCATeNb, MBICIUTENb U ecTecTBoucnbiTaTens U.B. ['ére,
KOTOPBI BOCIIPHHUMAJ HEXHUBYIO IIPUPOJLY U BCE KUBOE (BKJIIOYAs UEJIOBEKa) Kak eIMHOE 1IeJI0e U
npujaBai OoJbIIOE 3HAUYEHHE HMHTYMLMU W ONbITY. ['ére cuMTan, YTO CBETOBBIE U JpPYyrue
IIPUPOJIHBIE SIBICHUS JOJKHBI HAOJIIOIaThCS B UX €CTECTBEHHOM BHJE, TaK KaK 3KCIEPUMEHT U
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KOJIMYECTBEHHBIN aHaIu3 Majo MOMOraloT B MOHMMAaHUM MOJIMHHOW MX CYIIHOCTH: OH MoJjaral,
YTO 3Ta CYIIHOCTh MTO3HAETCS TOIBKO HEMOCPEICTBEHHBIM ONIBITOM U UHTYHUIUEH.

B XIX B. ¢ pe3koil KpUTUKOM 3KCHEPUMEHTAIILHOTO W3Yy4YEHHS SIBICHUM IPUPOJIBI
BoicTynuin A. lllonenraysp. OH He TonbKO mojaepxuBan noaxon ['€re, Ho u BooOIIe OTpHUIlAl
KaKy0-T100 TOJb3y OT MPUMEHEHUSI MAaTeMAaTUYECKOTO SI3bIKa K M3y4eHUI0 mpuponbl. [laxke camu
MaTeMaTh4yeckue JokazarenbctBa llloneHraysp Ha3blBall «MBILIEIOBKU», CUUTAs], YTO OHU HE JAIOT
MCTUHHOTO MPEACTABJICHUS O PEATbHBIX MPOIIECCAX.

Mmuorue Bbaamomuecs ydeHble XX B., B OCOOCHHOCTH (DM3UKH, TOBOPHJIM 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. DeliHMaH OoTMedall, 4To
MaTeMaTHKa - 3TO A3BIK ILIIOC MBIIUIEHUE, KaK Obl S3bIK U JIOTHKA BMecTe. OHAKO B TO K€ BpeMs
OH CUMTaJI, YTO TAaKOM HAyKH, KAaK MaTeMaTHKa, HE CyIECTBYET.

Pasznuunsie Bapuantsl Te3uca lllonenrayspa o ToM, 4TO MaTeMaTHKa He CIIOCOOCTBYET, a
3aTEeMHSICT TOHMMaHUE pealbHBIX SBJICHUM, XapakTepHbl M Juisl Hamux jHed. Tak, uHOrAa
MIPOTUBOMNOCTABIISIOT O0BSICHEHHUE SIBJICHUN WX TTOHUMAHUIO, MOJIarasi, 4YTO KOJTMYECTBEHHBIN SI3bIK U
METO/bl MAaTeMAaTHKW B JIYYIIEM CJIy4ae COJCHCTBYIOT OOBSICHEHUIO SIBICHUM HEOPraHUYECKOM
MIPUPOJbI, HO HE MOTYT J1aTh HUYErO LIEHHOTO B MIOHUMAHHUU IIPOLIECCOB KYJIbTYPHO-UCTOPUUECKOM
U AyxXxoBHOW ku3HU. Ilpu 5TOM TOHMMaHWE paccMaTpuUBAaeTCs KaK YHUCTO WHTYUTHBHAs
JIeATEIbHOCTh MBIIUICHUS, BCJIEACTBHE YEro OTPHUILIAETCS BO3MOXKHOCTh HCIIOJBb30BaTh IS €ro
aHaJgn3a JIOTUKO-pAallMOHAJIbHBIE, B TOM YHCIIE MaTeMaTHYeCKHe, CpEJCTBa HCCleqoBaHus. B
HACTOAIIEE BpeMsl K MPUMEHEHHUIO KOJMYECTBEHHOIO f3bIKA MATEMaTUKU OCOOEHHO KPUTUYECKU
HACTPOCHBI yUYEHBIC, 3aHUMAIOIINECS] HCCICIOBAHUEM CIIOKHBIX OMOJOTHYCCKHX, TICHXUYCCKUX U
COLIMATIBHBIX TIPOIIECCOB W MPHUBBIKIIKE OOJbIIEe JOBEPSATh ONBITY W HWHTYULUH, YE€M HUX
MaTeMaTUYECKOMY AHAIIU3Y.

Kak Ob1 TO HU OBLITIO, €CTECTBO3HAHKE BCE MIMPE UCIOIB3YET MaTEeMaTHUYECKHIl anmapar Jist
OOBSICHEHUS TPUPOAHBIX siBiAeHUM [21, 29]. MOXHO BBIIEIUTh HECKOJBKO HAMPaBICHUM
MaTeMaTu3aluu €CTECTBO3HAHMUS:

0  KOJNMYECTBEHHBIM aHAU3 W  KOJWUYECTBEHHAs (POPMYJIHpPOBKAa Kauye€CTBEHHO
YCTaHOBJIEHHBIX (PAKTOB, 0000IIEHUI 1 3aKOHOB KOHKPETHBIX HAYK;

0 mocTpoeHne MaTeMaTHUecKuX Mojesei (00 3TOM HECKOJIBKO T03Ke) U Jake CO3JaHue
TaKUX HampaBlIeHUH, Kak MaTeMaTuyeckas Gu3nka, MaTeMaTH4eckast OMOJIOTUS U T.1I.;

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

PaccmoTpum MaTemaTHKy Kak crenu(UYecKud s3bIK HAyKH, OTIUYAIOIIUNCA OT
€CTECTBEHHOI'0 $3bIKa, TJ/I€, KaK MPaBUJIO, HUCIOJIb3YIOT TOHATHUS, KOTOPBIE XapaKTePU3YIOT
ompefieieHHbIe KadecTBa BEIIeW U sABIEHUN (ITOITOMY HMX YacTO HA3bIBAIOT KAaueCTBEHHBIMU).
NMeHHO c 2TOro HayMHAeTCs TO3HAHUE HOBBIX NPEIMETOB W siBlieHWH. Clenyronuil mar B
HCCIIETOBAaHUH CBOWMCTB MPEIMETOB W SBJICHHUH - 0Opa3oBaHHE CPABHUTENBHBIX TMOHATUH, KOT/A
WHTEHCUBHOCTh KaKOro-Ju00 CBOWCTBa OTOOpa)kaeTcsi C TOMOIIbI0 uucen. Hakower, korma
WHTEHCHUBHOCTh CBOWCTBAa WM BEIUYMHBI MOXET OBITh H3MEpEHa, T.e. MpeJACTaBliecHa B BUIE
OTHOIIICHUS JAHHOW BEJIMYHUHBI K OJHOPOJHON BEJIIMUMHE, B3ATON B KaUECTBE €IMHUIBI M3MEPEHUS,
TOT'/1a BOSHUKAIOT KOJIMYECTBEHHBIE, MIIM METPUUYECKUE, TOHSATHUSA.

[Iporpecc B Hay4HOM TO3HAHWU YaCTO CBSI3aH C BBEJACHHUEM HMMEHHO KOJMYECTBEHHBIX
MOHSITUN U CO3JJaHUEM KOJUYECTBEHHOTO S13bIKa, KOTOPBHIE U UCTOPUYECKH, U JIOTHYECKH BO3ZHUKAIOT
Ha OCHOBE S3bIKa KaYECTBEHHBIX ONMUCAHWN. KOIMYECTBEHHBIN SI3bIK BBICTYIAET KaK JaJbHEHIIEe
pa3BUTHE, YTOYHEHHWE U JOMOJIHEHUE OOBIYHOTO, ECTECTBEHHOT'O S3bIKAa, OMUPAIOIIErocs Ha
KaueCTBCHHBbIC TOHSATHSA. TakuMm 00pa3oM, KOJMYECTBEHHBIE M KAaYECTBEHHBIE METOIBI
MCCJIEIOBAHMS HE MCKIIIOYAIOT, a CKOpee JOMOJHAIOT ApYr Jpyra. M3BecTHO, YTO KOJIMYECTBEHHBIE
MOHATUS W SI3BIK HCIIOJIB30BAJTUCH 3aJ0JT0 JI0 TOTO, KakK BO3HHUKJIO OSKCIEPUMEHTAIHHOE
ectecTBO3HaHHe. OJHAKO TOJBKO IOCJE MOSBICHUS MOCIEAHETO0 OHUM HAYMHAIOT MPUMEHSATHCA
BIIOJTHE CO3HATEIIPHO W CHUCTEMaTHYEeCKH. SI3BIK KOJMYECTBEHHBIX TOHATHA HApSIAy C
HKCIIEPUMEHTAIILHBIM METO/I0M MCCIIE0BAHMS BIIEPBbIE yCIeHO ucnob3oBai . [anuei.

20



IIpeuMmyiiecTBa KOJIMYECTBEHHOI'O S3bIKA MATEMATHUKU B CPAaBHEHUU C ECTECTBEHHBIM
A3BIKOM COCTOSIT B CJIEAYIOIIEM:

¢ Tako#l s3BIK BeChbMa KpaTOK M To4yeH. Hampumep, yTOOBI BBIPa3sUTh WHTEHCHBHOCTD
Kakoro-mmbo CBOWCTBA C IIOMOIBIO OOBIYHOIO  SI3bIKA, HYKHO HECKOJIBKO JIECATKOB
npuiararenpHbix. Korna ke s cpaBHEHUs WIM M3MEPEHMS HCIOJIB3YIOTCS 4HUCIA, IPOLEenypa
ynpomaercsi. [locTpouB mikamy Juisi CpaBHEHHUsl WIM BbIOpaB €IMHUILY M3MEPEHMs, MOXHO BCE
OTHOLIEHMSI MEXAY BEIMUYMHAMU IIEPEBECTH HA TOYHBIA sA3bIK uyuced. C  IOMOIIbIO
MaTeMaTHYecKoro si3bika ((GopMyn, ypaBHEHUH, (PYHKIMH M JPYrUX MOHATHI) MOXXHO IOpasno
TOYHEE W KOpOYE BBHIPA3UTh KOJMYECTBEHHBIC 3aBHCUMOCTH MEXAY CaMBIMH pa3zHOOOpa3HBIMHU
CBOMCTBAMM M OTHOIUEHUSMH, XapPaKTEPU3YIOIIMMH IIPOLIECCHI, KOTOPBIE HCCIEAYIOTC B
ectecTBO3HaHUU. C ITOW 1ENbIO MCHOJIB3YIOTCS METOAbl MaTeMaTUKHM, HadyMHas OT
T PepeHIMaIbHOr0 U UHTETPAIbHOIO MCUYMCICHHUS M KOHYas COBPEMEHHBIM (DYHKIIMOHAJIBHBIM
AHAJIN30M;

¢ omnupasch Ha KpailHe Ba)KHbIe IJIs [O3HAHMs 3aKOHbl HAayKH, KOTOpBIE OTOOpPa)aroT
CYIIECTBEHHBIC, TOBTOPSIOMIMECS CBSI3M NPEAMETOB M SBICHHI, €CTECTBO3SHAHUE OOBICHACT
U3BECTHBIE (DAKThl U MPEICKA3bIBAET HEU3BECTHbIC. 37€Ch MAaTEMATHUYECKUN SA3BIK BBIIOJIHSET JBE
(GyHKIMU: C TIOMOLIBI0 MAaTEeMAaTHYECKOTO S3bIKa TOYHO (HOPMYIHPYIOTCS KOJUYECTBEHHBIC
3aKOHOMEPHOCTH, XapaKTEPU3YIOUIHE HCCIIeAyeMble SIBICHUS; TOYHAs (HOPMYyIMpPOBKA 3aKOHOB U
Hay4HBIX TEOPUM Ha S3bIKE MATEMATHKU JACT BO3MOXKHOCTH IIPU IIOJIYYEHUHM U3 HUX CIIECICTBHU
IPUMEHUTH OOraThlii MaTeMaTHUECKUI U JJOTMYECKU anmnapart.

Bce 310 mokasbiBaeT, 4TO B JIFOOOM IPOLECCE HAYYHOIO MO3HAHUS CYLIECTBYET TECHAs
B3aMMOCBSA3b MEXIY SA3BIKOM KAaueCTBEHHBIX OINHCAHUN M KOJWYECTBEHHBIM MaTeMaTUYECKUM
A3BIKOM. DTa B3aUMOCBSI3b KOHKPETHO IPOSBIISETCS B COYETAHUU U B3aUMOJEUCTBUN €CTECTBEHHO-
Hay4yHbIX M MaTeMaTHMYECKHX METOJOB HccienoBaHusA. YUem mydiie Mbl 3Ha€M KadyeCTBEHHbBIE
OCOOEHHOCTH SIBJICHHMM, TE€M YCIIELIHEE MOYKEM HCIOJIb30BaTh Ul UX aHAIW3a KOJINYECTBEHHbIE
MaTeMaTHYeCKUEe METO/bl MCCIEIOBaHUsA, a 4eM 0ojiee COBEpIIEHHbIE KOJINYECTBEHHBIE METO/IbI
IPUMEHSIIOTCS JUUIsl U3yYEHUS SIBJICHUM, TEM IOJIHEE O3HAIOTCS UX KaueCTBEHHbIE OCOOCHHOCTH. !

0 urpaer poJib YHUBEPCAJIbHOI'O SI3bIKA, CIIEHUAIBHO NPEAHA3HAYCHHOTO Ul JJAKOHUYHON
TOYHOM 3alKCU PA3IUYHBIX yTBepxkaeHU. KoHeyHo, BCe, YTO MOMKHO ONHUCATH S3BIKOM
MaTEeMaTHKH, OJIAeTCs BBIPAKEHUIO HA OOBIYHOM SI3bIKE, HO TOT/Ia U3bICHEHHE MOXET OKa3aTbCs
yepecuyp JUIMHHBIM U 3allyTaHHbIM;

O CIYyXKUT UCTOYHHUKOM MOJelNel, alrOpUTMHUYECKUX CXeM Uil OTOOpakKeHUs CBA3EH,
OTHOLIEHUH M TIPOLECCOB, COCTABISAIOLUINX IMpeAMET ecTecTBO3HaHUsA. C OJHON CTOPOHBI, Jr00as
MaTeMaTHUYecKasi CXeMa WJIM MOJIENb - 3TO YNPOIIAKOIIas Heaan3alus HCClIeyeMoro 00beKkTa uin
ABJICHUS, a C JAPYrof - yIpOIIEHHWE MO3BOJIAET SICHO U OJHO3HAYHO BBISIBUTH CYTh OOBEKTa WIIU
SABJICHUSL.

[Tockonbky B MareMaThyeckux (opMynax M ypaBHEHUSX OTPak€Hbl HEKHE oOlIue
CBOWCTBA peaJlbHOTO MHUpPA, OHU TIOBTOPSIIOTCS B pa3HbIX ero obmactsax. Ha stom cBoiicTBe
MIOCTPOEH Takoil cBOeOOpa3HbI METOJl €CTECTBEHHO-HAyYHOTO IMO3HAHUS, KaK MaTeMaThyecKas
TUIOTe3a, KOrja K TOTOBBIM MaTeMaTHYeCKUM (opMaM MBITAlOTCS MOJ00paTh KOHKPETHOE
conepkanue. J[is 3Toro B moaxojsilee ypaBHEHHE W3 CMEXHBIX oOyiacTell HayKd MOJACTaBISIOT
BEJIMYUHBI IPYrOU NPUPOIBI, a 3aTEM IPOU3BOAAT IIPOBEPKY HA COBIIAJICHUE C XapPAKTEPUCTUKAMHU
HCCIIEyeMOTo 00BbeKTa. DBPUCTUYECKHNE BO3MOXKHOCTH 3TOTO METOJAA JOCTaTOYHO BEJIMKH. Tak, ¢
€ro TOMOIIBI0 OBLIM ONHMCAaHbl OCHOBHBIE 3aKOHBI KBAaHTOBOM Mmexanuku: . Ilpéaunrep, nmpuHss
BOJIHOBYIO TUIIOTE3Y JIBHKEHHS 3JIEMEHTAPHBIX YacTHUI, HAIlIe] YpaBHEHHE, KOTOpoe (OopMaIbHO HE
OTJIMYACTCA OT YpaBHEHHsS KJIACCUYECKOM (PU3MKH KoJeOaHUil Harpy>K€HHOM CTpYHBI, Jajl €ro
YIeHaM COBEPIIEHHO HWHYI0 HHTEpHpeTanuio (KBAaHTOBO-MEXAaHUYECKYI0). OTO MO3BOJIUIIO
[IIpénuHrepy NoJy4uTh BOJIHOBOM BapUaHT KBAHTOBOW MEXaHUKHU.

[TpunoxeHuss MaTeMaTUKu BecbMa pazHooOpa3ubl. [lo mHenuro akan. A.H. Konmmoropoga,
00J1aCTh MPUMEHEHUSI MATEeMAaTHYEeCKOTO METOJ]la NMPUHIMIHUAILHO He orpanudeHa [13]. B To ke
BpeMsi pOJIb M 3HAUYEHHE MaTeMaTHYECKOTO METOJa B PAa3JIMUHBIX OTPACISIX €CTECTBO3HAHUS
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HEOJIMHAKOBEL. /(€710 B TOM, YTO MaTeMaTHYeCKHe METO/bl IPUMEHUMBI JJIsi OObEKTOB U SIBJICHUH,
o01ajaroIuX KaueCTBEHHON OJHOPOAHOCTBIO M BCIEACTBUE 3TOT0 KOJUYECTBEHHO U CTPYKTYPHO
CpaBHUMBIX. IMEHHO CO CII0)KHOCTBIO BBISIBJICHUSI KAU€CTBEHHON OJTHOPOJHOCTH T'PYIII OOBEKTOB U
SBJICHUH CBs3aHA TPYJHOCTh MOJYYEHHUS MaTeMaTHYecKuX (opMysn M ypaBHEHUH Al OOBEKTOB
ecrecTBO3HaHUsA. Yem Oojiee CIOKHBIMH M Ka4eCTBEHHO PA3JIMYHBIMU SIBIISIOTCS MPHPOJIHBIC
OOBEKTBl U SABICHMS, TE€M TpPYyAHEE HUX CpaBHUBAaTh KOJUYECTBEHHO, T.€. TEM TpYyAHEE OHHU
NOJAAI0TCS MaTeMaTH3aLHH.

MareMaTHuecKuil METO/ MOJIHOCTBIO TOCIIOACTBYET B HEOECHOM MEXaHMKE, B YaCTHOCTH B
YUYEHUU O JBWXKEHUM IulaHeT. MMeronuii oueHb NMpOCTOE MATEMAaTHUYECKOE BBIPAXKEHHE 3aKOH
BCEMHMPHOI'O TATOTEHUS MOYTH IOJIHOCTBIO OIpENesieT U3ydaeMblil 31ech Kpyr ABiaeHu. Kax bl
pe3ysbTaT, IOJYyYEHHBII Ha OCHOBE MAaTeMaTHMYeCKOr0 METO/a, C BBICOKOM TOYHOCTBIO
HNOJTBEPXKIACTCA B AEUCTBUTEILHOCTH.

B ¢usuke Toxxe Benmka posnb MaTeMaTuueckoro merona. Iloutu He cymiecTByer obiaactu
¢bu3uku, He Tpebyrouied ynorpeOGieHHus pa3BUTOrO MaremaTuyeckoro ammapara. OCHOBHas
TPYAHOCTb MCCIIEOBAHUS 3aKJIIOYAECTCS HE B MPUMEHEHUH MaTeMaTHYECKOW TeOpuH, a B BbIOOpe
OPEANOChUIOK Uil MaTeMaTHYeckod oOpabOTKM M B MCTOJKOBAaHMU DPE3YJIbTAaTOB, MOJTYYEHHBIX
MaTeMaTUYECKUM ITyTEM.

B xumum 18 uccieoBaHUS 3aKOHOMEPHOCTEH TakKe IIMPOKO HCIOJB3YHOTCA
MaTeMaTUYeCKUe METO/bl. ITO BO3MOXKHO IIOTOMY, YTO IPU BCEM Pa3IMUUU CBOMCTB XMMHUYECKUX
3JIEMEHTOB BCE€ OHM OO0NagaroT M oOIIeld XapaKTepUCTHUKOW - aTOMHbIM BecoM. CpaBHEHHE
JIEMEHTOB MO 3TOMy Ipu3Haky mnos3soswio .M. MenneneeBy nocrtpouts Ilepuonnueckyro
cucteMy 31eMeHToB. Ha BbiienieHnn o01muX CBOMCTB XUMUUYECKUX BEIECTB U COEMHEHUN OOBIYHO
Y OCHOBBIBA€TCS IPUMEHEHUE MAaTEMATUYECKHUX METO0B B XUMUH.

B Ouonoruueckux Haykax M Haykax O 3emile MaTeMaTH4YE€CKME METOJbl 4acTO HMIPAIOT
MOJYMHEHHYIO POJIb BCIIEJACTBUE MHOYKECTBA CIEHU(UUECKUX CBOMCTB M3YyYaeMBIX 3/1€Ch CHUCTEM.
OTO 3aTpyAHsET TIIOMCKH KauyeCTBEHHOW OJHOPOJHOCTH CpPEIM HHUX M COOTBETCTBEHHO
MaTeMaTh3alulo STUX HayK. OJHaKo M 371eCh €CTh BBICOKOMAaTE€MaTHU3MPOBAHHBIE OTpacy,
ONUparoIuecs: Ha U3ydeHHe (pU3MUECKUX OCHOB NMPHUPOJAHBIX sBICHUU (reodusuka, Onopusuka 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, €CIM yJAeTcsl CO3/aTh MaTEeMaTHMYECKHH ammapar, OTPaXKarolllMi OCHOBHBIE €ro
3aKOHOMepHOCTH. O/IHAaKO He cielyeT AymaTb, YTO BCE €CTECTBO3HAHHE B UTOTe OyAET CBEICHO K
mareMaTHke. IlocTpoeHne pa3inuuHbIX (OPMAIBHBIX CUCTEM, MOJIENIEH, AITOPUTMUYECKHX CXEM —
JMIIb OJIHA U3 CTOPOH Pa3BUTHSI HAy4YHOT'O 3HAHUS, a €CTECTBO3HAHUE Pa3BUBAETCS MPEXJIE BCErO
Kak cojepkaTenbHoe 3HaHue. He ynmaercs Qopmanu3oBaTh caM IPOLECC BBIIBH)KEHUS,
00OCHOBAaHHS U ONPOBEPKEHUS TUIOTE3, HAY4YHYIO UHTyuuuioo. [nybuHa oObscHEHUs U
JIOCTOBEPHOCTb IPEACKAa3aHUs 3aBUCAT B IIEPBYIO OYEPENb OT T€X KOHKPETHBIX IIOCBUIOK, Ha
KOTOpBIE OHHM ONHUPAIOTCS, U MaTeMaTU3alllsl HE MOXKET BOCIIOJIHUTh IPOOEN B OTCYTCTBUM TaKOI'O
poJia OCBHIJIOK. 3HAMEHUTBIN ecTecTBOUCTbITaTeNb T. I'eKcnu roBopuii, 4To MaTeMaTHKa, HoJ00OHO
’KEPHOBY, MEpeMaJibIBaeT TO, YTO MOJ HEro 3achINaloT, U, KaK, 3achlllaB Jebeay, Bbl HE MOJIyuYnTe
NIIEHUYHOW MYKH, TaK, MCIUCAB LEJNble CTPaHUIBI (OpPMYNIaMHu, Bbl HE IMOJYYUTE HCTUHBI U3
JIO’KHBIX MPEIIOIO0KEHNNH. A 1T0 MHEHUIO MU3BECTHOrO MareMmaruka akaa. FO.A. Murtponoisbsckoro,
OpUMEHEHHE MaTeMaTUKU K JPYTUM HayKaM HMMEET CMBICA TOJBbKO B €AMHEHUH C TITyOOKOH
Teopuel KOHKPETHOTO SIBJICHMSI, HaU€ MOKHO COMTHCS Ha MPOCTYIO UTPY B GOPMYIIbI, 32 KOTOPOI
HET peaJlbHOIO COJIEPIKAHUS.
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1. 2 Jlekuus Ne2. OcHOBbI METO10JIOTHH HAYKH.
Bomnpocsr: 1. HayuHoe 3HaHue, cpeAcTBa U METOIbl HAYKH.
2. CTpyKTypa ¥ YpOBHU HAyYHOTO 3HAHMUSI.
3. DTrdeckue npoOIeMbl B HayKe.

1.2.1 Bonpocel JieKIum:

Bomnpoc 1. HayyHoe 3HaHue, CpeICTBA U METOAbI HAYKH.

[Ton TepMuUHOM «Hayka» OOBIYHO MOHMMAETcA cdepa IeATETBHOCTH JoAeH, (QyHKImen
KOTOpOM sIBNISIeTCS BBIPAOOTKA M TEOpETHUECKas CHUCTeMaTu3alus OOBEKTUBHBIX 3HAaHUU O
nercreurenbHoctd [17]. B Hacrosimiee Bpemsi Hayka MpeBpaTWIach B HEMOCPEICTBEHHYIO
IIPOU3BOJUTENBHYIO CHUIY M B BaKHEUIINN COLMAIBHBIA MHCTUTYT, OKa3bIBAIOIUI BIMSHUE HA BCE
cdepsl xu3HeaeaTenbHOCTH oOmiecTBa. Ceifuac HacuuThIBaeTcs Oojiee 15 ThIC. OUCHMIUIMH, B
Hay4yHOU cdepe 3aeHiCTBOBAHO CBBILIE 5 MIIH MPOGECCHOHATIbHBIX YUEHBIX, KOJIUYECTBO HAYUHBIX
YKYPHAJIOB UCUUCIISETCS] HECKOJIBKUMHU COTHSIMM ThICSY.

OCHOBHBIM CyObeKmoOM HayKu, T.€. HOCHTEIEM CO3HATeIbHOW IeJIeHaNPaBICHHOM
NEeSTeIbHOCTH B O3TOW 00JacTh, SBIAIOTCA HAy4YHble PAOOTHHMKH, KOJUICKTHUBBI YUYEHBIX U
BCIIOMOTaTeNbHBI 1mepcoHan. (OOvekmamu HayKu TPUHITO CUYUTATh BCE COCTOSHUSA OBITHA,
KOTOpPBIE€ CTAaHOBSTCS C(hepoil MPUIIOKEHHUSI aKTUBHOCTU CyOBEKTa. 3aMETUM, YTO 0OBEKTOM HayKH
HEPEJKO CTAHOBATCS TEOPETUUYECKHE KOHCTPYKLHUHU, KOTOPHIM HET HEMOCPEACTBEHHOI'O aHaJlora B
IPUPOHOM OKpyxeHuu. Harpumep, B npupoje HeT UAEeaIbHOro ra3a, OJHaKO 3TOH KOHCTPYKLUEH
HIMPOKO MOJIB3YIOTCS yYEHbIe B KOHKPETHBIX O0JIACTSAX €CTECTBEHHO-HAYUYHBIX HCCIEAOBaHUNA. DTO
CYILIECTBEHHO OTJIMYAET HAyKy OT OOBIIEHHOI'O YyBCTBEHHOI'O BOCIIPUSATHUS AEHCTBUTEIBHOCTH.

YnoMmsiHeM OJHY OCOOEHHOCTh Haykdh. EcCIM B HMCKYCCTBE M JHMTEpaType TO WIH WHOE
IIPOM3BE/IEHNE HACTOJBKO TECHO CBA3aHO C aBTOPOM, €ro CO3JaBIIMM, YTO HE OyJllb 3TOro aBTOpa
MPOU3BEICHUE MPOCTO HE CYIIECTBOBAIO OBbI, TO B HayKe IOJIO)KEHHE MPUHIUIUAIBHO HHOE.
Teopun U. Herorona, Y. JlapBuna, A. DiHIITENHA U T.A. OTPaXXalOT YEPThl MHIUBUAYAIbHOCTH
CBOMX CO3JaTesieil, KOTOpbIe clesiajl reHUaNbHbIE OTKPBITUS B 001acTH ectecTBO3HAHUSA. OJIHAKO
3TH TEOpPUHM PAHO WIM IMO3JHO BCE PABHO NOSBUWIMCH Obl, IMOCKOJBKY OHH COCTaBISIOT
HEOOXOUMBIN dTamn pa3BUTUs HayKu. OO 3TOM CBHUIIETENBCTBYIOT (DAKTHI U3 UCTOPUH HAYKH, KOTJa
K OJIHUM U TE€M K€ UM MPUXOAST pa3Hble yUe€HbI€ HE3aBUCUMO APYT OT JpyTa.

OcHogHas yenb HAY4HOU OesamelbHOCmU — nojaydenue 3HaHuul o peanvrHocmu. Ilox
3HAaHMEM IOHUMAIOT (POpPMY CYIIECTBOBAHUS W CHUCTEMAaTH3alMM DPE3yJbTaTOB I103HABATEIbHON
JeSITebHOCTH YeJIOBEKa, KOTOPbIM B CBOEH NEATENBHOCTH OTpakaeT (MAealbHO BOCHPOHM3BOJIUT)
OOBEKTHBHBIE 3aKOHOMEPHBIE CBSI3M peaibHOTO MHpa. TepMUH «3HAaHHE» YHoTpeOJseTcs B TpeX
OCHOBHBIX CMBICIIAX:

1) crmocoOHOCTH, YMEHUS, HABBIKH, KOTOPbIC 0a3UPYIOTCS HA OCBEIOMIIEHHOCTH, KaK YTO-
au00 caenarh, OCyIECTBUTS;

2) mo0asi T03HABaTENILHO 3HAYMMasi HHOpMaIus;

3) ocobasi mo3HaABaTeNbHAS €IMHHUIIA, CYIIECTBYIOIIAS BO B3aMMOCBS3H C TMPAKTHUKOM.
CnenyeTr 3aMeTHTb, YTO IMOHSTHS «UCTUHHOE 3HAHHWE» U «3HAHUE» HE COBMAJAIOT, MOCKOJIBKY
MoclieIHEe MOXKET OBITh HEOKAa3aHHBIM, HETIPOBEPEHHBIM (THIIOTE3bI) UM HEMCTUHHBIM 3HAHUEM
(3a0myxIeHHE).

[IponykToM Hay4HOH JAESITENBHOCTH BBICTYNAIOT HE TOJIBKO 3HaHUsA. [ MX monydeHus
HEOOXOIUMBl METOJbl HAaONIOJEHUS M IKCHEPUMEHTHUPOBAHHUSA, a TAKXKE CPEACTBA, MPHU IMOMOIIU
KOTOPBIX OHHU OCyHIeCTBISAIOTCS. K Mpoaykram Haykd clelyeT OTHECTH U Hay4YHBIM CTUIIb
paloOHaIbHOCTH, KOTOPBIA pacmpocTpaHsieTcss Ha Bce cdepbl YeIoBEUYEeCKOW esSTEIbHOCTH.
Hakonen, Hayka mnpezacTaBiseT co0OW HMCTOYHMK HPABCTBEHHBIX IIEHHOCTEH, MO0 mpodeccus
YUEHOTO0 MpeAroaraeT 4eCTHOCTh U 0OBEKTUBHOCTD KaK 3JIEMEHTHI MPO(eCcCHOHATBHOM STHKH.

JlocTuKeHHsI COBPEMEHHOW TEXHHMKH Oa3upyroTcs Ha (yHIaMEHTAIbHBIX HAYYHBIX
OTKPBITHSIX M HAy4YHBIX HCCIIEOBAaHUAX. B3aWMMOCBSI3b TEXHUKHW M HAYKH - OJWH U3 TJABHBIX
(akTOPOB HAYYHO-TEXHHYECKOH pPEBONIONMH, BaXKHEWIee YCIOBUE HAyYHO-TEXHHYECKOTO U
couManpHOro mporpecca. TexHuka B cBOMX HoBeWmux ¢opmax (J1a3epHble YCTaHOBKH,
KOMITBIOTEPhI, UHTEPHET W T.II.) OKAa3bIBAET CHUJIbHOE BIIMSIHHE Ha KYJIbTYpy 4eJlOBEuecTBa, Ha
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NICUXOJIOTHI0 W CO3HAHME JIIOJeH, HMX JKU3HCHHbIE W LEHHOCTHBIC OpHEHTAIlUH, OBITOBBIE,
npo¢eCCHOHATIBHBIE U MHOTHE APYTHe YCIOBHS UX TOBCETHEBHOIO CYILIECTBOBAHUS.

HayuHoe 3HaHue cTpOUTCS U OpraHU3yeTCs MO ONpPENEICHHBIM 3aKoHaM. OTINYUTENbHbIE
KayecTBa HAy4YHOIO 3HAHMA — CHCTEMaTH3HMPOBAHHOCTb M OOOCHOBAHHOCTb. /[l Hay4yHOH
cUCTeMaTH3allMyd 3HaHMA (KJIAacCH(PHKAIMK) XapaKTepHbl CTpEeMJICHHE K IIOJIHOTE, SICHOE
npeicTaBieHre 00 OCHOBaHMAX CHCTEMAaTH3allud M UX HENpPOTUBOPEYMBOCTH. 3/1€Ch MHOIOE
omnpezensier cneun(pUUecKuil HayyHulii Memoo - npoyedypa NoAyYeHus 3HAHUA, NO360AI0WAA
8ROCNIEOCMBUU €20 8OCNPOU3EECMU, NPOGEPUMb U nepeoamv Opy2oMy. IIEMEHTaMH HaydyHOIo
3HAHUS SBISAIOTCS (PaKThl, 3aKOHOMEPHOCTH, TEOPHH, HAy4YHbIE KapTUHBI MHpa. OOOCHOBaHHOCTb,
JIOKa3aTeIbHOCTh II0JIy4a€MOI'O 3HAaHUS - XapaKTepHble MPU3HAKHM HaydHOCTH. BaxuHeWmmmu
croco0amMu OOOCHOBAHMS SMIIMPUYECKOTO 3HAHUS SIBISIOTCS IPOBEpKa HAOIIOACHUSAMHU U
9KCHEPUMEHTaMH, 0OpallleHle K NepBOMCTOUHUKAM, CTATUCTUYECKUM JaHHbIM. [Ipu o0ocHOBaHUM
TEOPETUYECKUX KOHIIETIUH 00s3aTeIbHBIMUA TPEOOBAHUSAMU, PEABSBIIEMBIMU K HUM, BBICTYIIAIOT
UX HENpOTUBOPEYMUBOCTb, COOTBETCTBHE HSMIIMPUYECKHM JAHHBIM, BO3MOXKHOCTb OIIUCBIBATh
M3BECTHBIE SBJICHUS U IIPEJICKa3bIBaTh HOBbIE. OOOCHOBAaHNE HAYYHOI'O 3HAHUS, IPUBEJCHUE €TI0 B
CTPOIHYI0, AMHYIO CUCTEMY BCErAa ObLIO OHUM U3 BaXXKHEHIINX (PAKTOPOB pa3BUTUS HAYKH.

IIpoyecc ompadsicenus u 80cnpoussedeHus 0elicmeumensHOCmy 6 MululleHuu cybvexma,
Pe3yIbmamom  Komopo2o AGNAemcs HO80e 3HAHUe O Mupe, HA3bI8Aemcs NOZHAHUEM.
HenocpencrBennsie (yHKIMM HAy4yHOTO TO3HAHHS - OMHCAaHHE, OOBACHEHHE M NpeACKa3aHHe
IPOLIECCOB U SIBIICHUM AEHCTBUTENBHOCTH, U 3TO MO3BOJIAET YNPABIATh MOBEACHUEM H3Yy4aeMbIX
00BEKTOB M CO3/aBaTh CHUCTEMbI C 3apaHee 3aJaHHbIM IoBeleHueM. OINucaHue 3aKiIr4aeTcs B
(UKCUPOBaHUU pE3yJIbTATOB ONbITa (IKCIIEPUMEHTa WIM HAONIOJIEHHS) C IIOMOLIBIO CHUCTEM
0o003Ha4YeHMsI, MPHUHATBIX B Hayke. B mpouecce OOBSCHEHUS NPOUCXOAUT PACKPBITUE CYTH
U3y4yaeMoro oObEKTa 4Yepe3 IOCTHIKEHHE 3aKOHA, KOTOPOMY IOJUYMHSAETCS JaHHBIA OOBEKT.
HayuHoe npenBujieHue — 3TO OIpeNEiIeHHEe U ONMCAHME HAa OCHOBE HAYYHBIX 3aKOHOB SIBICHUM
HOPUPOBI U OOIIECTBA, KOTOPbIE HE U3BECTHBI B JaHHBII MOMEHT, HO MOT'YT BO3HUKHYTb WJIN OBITh
u3ydeHsl B OyaymeM. Bakneitmeii hopMoil HaydHOTO TIPEIBUACHUS SBISETCS POTHO3HMPOBAHUE -
BbIpa0OTKa CYX/IEHUH O COCTOSHUU Kakoro-iubo oO0beKTa WM SBJICHUS B OyaylieM (Hampumep,
MIPOTHO3 TMOTOJIbI). DTO BEPOATHOCTHOE CYXKIEHHE O OYIYIIEM CTPOUTCS Ha OCHOBE CIEIHATIbHBIX
HaYYHBIX UCCIIEIOBAaHUN U BO3MOXKHO Oarojjapsi TOMy, 4TO MUD €IMH, a JIeJIeHUue Ha HaOIr01aeMblit
1 HeHaOJI0jaeMbli, Ha U3YYEHHBIN U HEN3YYEHHbBIN MUP IPOUCXOAMT B MPOLIECCE MBIIICHUS.

C Bo3pacTaHMeM pOJIM HayKd B JKM3HM OOIIecTBa HayyHOe OOOCHOBAHHME CTAHOBHUTCSA
1enecoo0pa3HbIM U Jake HEOOXOAMMBIM BO MHOTHX c(epax >KU3HU OOIEeCTBa, HO 3aMETUM, YTO
JTaJIeKO He Be3/1€ OHO BO3MOKHO M JJAJIEKO HE BCETia YMECTHO. 3HaHUS MPHOOPETAIOTCS YETOBEKOM
BO Bcex (popMax €ro AEsITeNbHOCTH — B OOBIIEHHOM U3HU, B MOJIUTHUKE, JKOHOMHUKE, UCKYCCTBE,
WHXXEHEPHOM JIeJI€, OJHAKO 3/1€Ch NTOJIyYEHHUE 3HAHMSI HE SIBJISIETCS IVIABHOM LeNblo. Tak, MCKycCTBO
IpeJHa3HAaYeHO U1 CO3JaHMsl JCTEeTHUECKUX IIEHHOCTEeH, IJ€ Ha MepBbIi IJIaH BBIXOAUT
OTHOLICHHE XYAOXHMKA K pPEAIbHOCTH, TPEIOMJICHHOM 4Yepe3 €ro BHYTPEHHUH MMp;
HSKOHOMHUYECKHE pedOpPMbI OLICHUBAIOTCS IMPEXKIE BCETO C TOYKH 3peHUs MX 3(PPEKTUBHOCTH U
NPAaKTUYECKOT0 pe3yibTaTa; IPOJAyKTOM MHXXEHEPHOM eATeIbHOCTH SIBISIETCS MIPOEKT, pa3paboTka
HOBOW TEXHOJIOTUH, U300pEeTEeHNE, KOTOPbIE OLIEHUBAIOTCS C MO3MIMU MX MPAKTHUYECKOW MOJIb3bI,
ONTUMAJILHOTO  HUCIOJIb30BAaHUSI  PECYpCOB, PACHIMPEHHMs BO3MOXKHOCTEH mpeoOpa3oBaHuUs
pPEaIbHOCTH.

OniHa 13 KOHEYHBIX LeJIell HAyYHOTO MO3HAHUS - OBITh BOIUIOIEHHBIM Ha MPAKTHKE, T.€. B
L[eJICHAIIPaBJIICHHON /EATeIbHOCTH JIIOIEH M0 OCBOCHHIO U MPeoOpa3oBaHUIO JEHCTBUTEIBHOCTH.
Yacro 3Ta I1eATEeNbHOCTD CBA3aHA C PA3BUTHEM MEXHUKU - COBOKYNHOCMU UCKYCCEEHHbIX OP2AHO8,
cpeocme  (npedcoe 6ce2o opyouti mpyoa), NpeOHA3HAYEeHHbIX O YCUNeHUs U pPacuupeHus
803MOJICHOCHELL Yelo8eKa N0 Npeobpazo8anuio NPUPoOsl U UCNONb306AHUA 8 IMOM npoyecce ee CUll
u 3axkoHomepHocmeti. OCHOBHOE Ha3HAUEHHUE TEXHUKH - 00JIeryeHue U MoBbIeHNe () PEeKTUBHOCTH
TPYAOBBIX YCHUJIMN YelloBeKa, OCBOOOXKACHUE €ro 0T pabOThI B OMACHBIX YCIOBHUSAX, YIYULIEHUE €ro
YKU3HU B LIEJIOM.
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[To3HaHuEe NEHCTBUTENBHOCTH MPOMCXOAMT B TPEX OCHOBHBIX (pOpMax - YyBCTBEHHOIA,
paMOHAIBHON U UpPALMOHAIBHON. Yyecmeennoe nosnanue BKIIOYAET OLIYLIEHUE, BOCIPUITHE U
IIPEICTABJICHUE - IIOMOILBIO OIIYIICHUN B CO3HAHUU YEJIOBEKA MPOUCXOIUT OTPAKEHUE OTIEIbHBIX
CBOMCTB BHEIIHMX HPEIMETOB U BHYTPEHHUX COCTOSIHUM OpraHuM3Ma IpU HENOCPEICTBEHHOM
BO3JECHCTBUM MaTEPUAIBHBIX pa3paxuTesieid. Bocrpuarue oTBevaeT 3a OTPaKEHUE B CO3HAHUU
YeJIOBEKa BHEIIHMX IPEAMETOB M OpPHUEHTAMM B OKpyxkaromem wmupe. llpencraBnenust -
BO3HHUKAIOIIME B CO3HAHMM 4YeJOBEKAa OOpa3bl MPEJIMETOB W SIBICHUI BHEIIHETO MHpa WM UX
CBOMCTB, KOTOPbIE YEJIOBEK KOTI'/1a-TO BOCIIPUHUMAJT WU OLIYILAJ.

Payuonanvuvie ¢opmul TO3HAHUSA MOXKHO CBECTH K TOHATHUAM, CYXICHUAM H
ymo3akinoueHusM. [lonstus — 310 Qopma MBIIUIEHUS, OTpaKarolas MOpeaMeTbl B X
CYILLIECTBEHHBIX ITpU3HaKax. @OpMbl MBIIIUICHMS], B KOTOPBIX YEJIOBEK BBIPAXKAET BELIb B €€ CBA3SX U
OTHONICHMSIX, Ha3bIBalOTCS cyxaeHueM. Ilom ymo3akiarodeHueM IMOHUMaeTcs Takas ¢opma
MBIIUICHUs, TIOCPEACTBOM KOTOPOM M3 OJHOTO HJIM HECKOJIBKUX CYKICHUW BBIBOJUTCS HOBOE
CYXKJIEHUE.

Cpenu uppayuonanvhulx ¢hopm nozuanus oco00€ 3HaUCHUE I HAYKH UMEET MHTYULUS -
MOCTH)KEHUE HMCTUHBI IyTeM HEMOCPEICTBEHHOTO €€ yCMOTpeHUs 0e3 000CHOBaHHS C MOMOIUIbIO
Joka3arenbcTBa. VIHBIMM clioBaMHM, MHTYMLMSI MOXET OBITh OIpelneieHa Kak CyObeKTHUBHas
CIIOCOOHOCTh BBIXOJUTH 3a Mpelesbl OMbITa MYTEM MBICIECHHOTO «03apeHus» UIu 00OOIICHHS B
00pa3Hoil popMe HETTO3HAHHBIX CBSA3CH, 3aKOHOMEPHOCTEH.

Eme Ha 3ape ucTOpuu 4eIoBeUECTBA CYIIECTBOBAIO OOBIIEHHO-MPAKTUYECKOE MMO3HAHUE,
IIOCTaBJISABIIEE DIIEMEHTApHBIE CBEICHHsS O IPUPOJE, O CAMMX JIIOASX, YCIOBHSX HX JKU3HH,
OOIIECHNH, COIUANBHBIX CBS34X U T.M. OCHOBOI TaKOro MO3HAHUS ObLT OIBIT MOBCEAHEBHON JKU3HH,
npakTuku Jonei. [Ipu 3ToM Oosbioe 3HaUeHHE MMeENo MU(OIIOTHYECKOe Mo3HaHue. B pamkax
MU(DOJIOTUH BBIPA0ATHIBATIUCH OIPeIeJICHHbIE 3HAHUS O IPUPOJIE, KOCMOCE, O CAMUX JIFOJSIX U T.1.

Mudonorust - oOCHOBa XyJI0’KECTBEHHO-OOpa3HOM (oOpMbl IO3HAHMs, KOTOpas B
JlabHEHIIEM MOJy4YnsIa pa3BUTOE BhIPAXKEHUE B UCKYCCTBE, XOTS OHO HE pelIaeT I03HaBaTEIbHbIC
3a/1a4l, HO COJEPKUT B ce0e JOCTaTOYHO MOIIHBIN ITO3HABATENBbHBIN MOTeHIHAN. OIHOW U3
UCTOPUYECKH TepBBIX (OpM TMO3HAHUS SIBISETCS PEIUrHo3HOe Mo3HaHue. OcoOEHHOCTH €ro
ONpEAeNsAoTCS TEM, 4YTO OHO OOYCIIOBJIIEHO HEMOCPEICTBEHHON 3MOIMOHAIbHONW (hopmMoit
OTHOIIEHMs JIOJIel K TOCHOACTBYIOIIMM HajJ HUMHM 3E€MHBIMH CWIaMd (IPUPOJHBIMH U
COLIMATILHBIMH).

BaxHolt mpobnemoit siBisieTcs onpezeseHre HayyYHOCTH 3HAHUS U OTIPaHHYEHHs €ro ot
JpYrux BHJIOB 3HaHUs. lIOBTOpHMM, YTO IOHATHE «UCTUHHOE» HE JSKBUBAJIEHTHO IOHSATHUIO
«Hay4yHoe». CyllecTBYeT COBOKYIHOCTb KPHUTEPHEB HAyYHOCTH, MHCIIONb3Ys KOTOPBIE MOKHO
OTJIMYUTHh HAay4YHO€ 3HAHME OT HeHayyHoro. Tak, coBpeMeHHble (HU3UKM HE OOCYXAArT
BO3MOXXHOCTh MTOCTPOEHUSI BEUHOT'O JIBUraTeNIsl, @ aCTPOHOMBI HE OTHOCSITCS BCEpbe3 K paboTaM 1o
acTposiornd. BmecTe ¢ TeM B TEOpEeTHYECKUX KypHajlaX MyOJIMKyeTcs MHOKECTBO CTaTeH, rie
IIPEICTABIICHBI HAYYHBIE TUIIOTE3BI - IPEANIOIOKUTEIBLHOE CYKICHUE O CBS3H SBJICHUI.

Merononoruss Hayku i L€ OTTPaHWYEHUS HAYYHOTO 3HAaHMS OT HEHAay4HOIo
UCTONb3yeT HeCcKoJdbKOo mpuHiunoB [15]. Haubonmee wacto TOBOpAT O Tpex U3 HHUX -
paloHaibHOCTH, Bepuduxamuu u Qanscubukauuu. [lpunyun payuonarbHocmuy  SIBISETCS
OCHOBHBIM CPEJICTBOM OOOCHOBAaHHOCTH 3HAHHs, OH Kak Obl OpHEHTHUpPYET HcCieloBaTels Ha
ONpeIETICHHbIE HOPMBI U HJ1€alIbl HAYYHOCTH, a TAK)KE ITAIOHBI 3HAHWM.

CornacHo npunyuny éepuguxayuu, HeKOe OHATHE WIN CY)XKJICHHE UMEeT 3HaYeHUE, eClU
OHO CBOJHMMO K HENOCPEJICTBEHHOMY OIBITY WM BBICKA3bIBAHUIO O HEM, T.€. SMIIMPUYECKH
npoBepsieMo. PaznnuaioT HemocpeACTBEHHYIO BEpU(BHUKAIINIO, KOT/Ia TPOMCXOIUT MpsiMast IpoBEpKa
YTBEPKACHUM, (OPMYyIUPYIOIUX JaHHble HAOMIOJEHUS M OKCIEPUMEHTa, M KOCBEHHYIO
Bepu(UKaLMIO, KOTJAa  YCTAaHABJIMBAIOTCS  JIOTHYECKWE  OTHOLICHHS  MEXJY KOCBEHHO
BepUPUIMPYEMbIMUA  yTBepKIeHUsIMU.  Vcmonb3oBaHWe  mpuHIUNA  BepupUKALUM  JaeT
BO3MOXKHOCTb PpAa3[C/IUTh HAay4HOE€ W HEHAy4yHOE 3HAaHHUsS, HO OH IUIOXO CIIpaBisieTca ¢
IIOCTaBJICHHOM Iepe]l HUM 3aJadeil, eCIM HEKOTOpas CHCTeMa INPEICTaBICHUN IOCTPOEHA TaKUM
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00pa3oM, UTO MPAKTUYECKH JIF0O00H HAOMI01aeMbIil (PaKT MOKHO OOBSICHUTH B €TI0 MOJBb3Y (PETUrus,
UJIC0JIOT S, ACTPOJIOTHUS U T.11.).

IHpunyun ganvcugurayuu npennoxmwt u3BectHeii Metonosior Hayku XX B. K. Tlommep
[8]; cyThb 3TOro mpUHIMIIA B TOM, YTO KPUTEpUEM HAyYHOrO CTaTyca TEOPHUM SIBISETCA €€
banbcuPUIUPyeMOCTh, WU OMPOBEPKUMOCTh, T.€. 3HAHHE MNPHOOPETAaeT YPOBEHb HAYYHOTO
TOJILKO B TOM Clly4ae, €CliM OHO B MpuHuuIle ompoBepxkumo. [lo mpencrasnenusm I[lommepa,
HKCIIEPUMEHTHI, HAaIPaBJICHHBIC Ha MIONBITKY OMPOBEPIHYTHh HEKYIO TeOpHI0, Hanboiee 3¢pPpekTuBHO
MOJATBEPXKJIAIOT €€ HMCTUHHOCTh U HAay4YHOCTh. TakK, €ciu BCE H3BECTHbIE BaM BOPOHBI MMEIOT
TEMHBII OKpac, TO HalpaBbTe, CIEAYS STOMY IPUHIIHUITY, CBOH ITOMCKH HE HAa OTHICKAHHE €I1Ie OJJHOM
TEMHOM BOPOHBI, & IOUIIUTE CPEIU HUX OEIyI0 BOPOHY.

Baxxnocts mpuHnmma (aibcupukanuu o0ycaoBlieHa CleAyromuM. HecnoxkHO MOoTyduTh
MOATBEPXKJICHUS, WM BepUPUKAIMHM, IOYTH M KaKIOW TEOpUH, €CIH HCKaThb TOJIbKO
noarBepxaeHus. [lo muenuto lonmepa, kaxxaas «xopoiasy HayqHas TEOPHs SBIISETCS HEKOTOPBIM
3alpelleHueM - OHa <«3ampeuiaer» MOsBJICHHUE OIpeneieHHbIX coObITui. Yem Oosblie Teopus
3arpenaer, TeM OHa Jydiie. Teopus, He ONpOBEPKUMasi HUKAKUM MBICITUMBIM COOBITHEM, SIBIISICTCS
HEHAy4YHOW; MOXHO CKa3aTh, YTO HEONPOBEPKUMOCTh MpEACTaBIsieT co00il HE JOCTOMHCTBO
TeopuHn, a ee TNopok. Kakmas Hacrosmas TmpoBepKa TEOPHH SBISACTCS TMOMBITKOH ee
banbcuguurpoBaTh (ONPOBEPTHYTS).

3ayacTyro HEHay4YHOE 3HaHHE TBITAIOTCA BBIJATh 32 HAYYHOE M MPEICTABISIOT B
HaykooOpaszHoit (opme. CeromHs pacmpoCTpaHEHO MHEHHE O TOM, 4YTO COBPEMEHHas Hayka
KOHCEpPBaTHBHA W OTPAaHMYCHHA, IMMOCKOJBbKY HE IMPH3HACT TaK Ha3bIBaeMbIEe HETPaAJWIIMOHHBIE,
napaHayyHble KOHIENIMH - aCTPOJIOTHIO, MaparncuxoNIOTHI0, Y(OIOTHIO U T.I. DTH KOHIICIIHUU
MOSIBUJINICH HE B HAIIE BPEMS, @ COTHH M THICSYH JIET Ha3aJ1, OJHAKO JI0 CHX ITOpP COOTBETCTBYIOIIHE
WCCJICIOBAHMS HE CUUTAIOTCS HAYYHBIMHU, TaK KaK HE Jalld JOCTOBEPHBIX, HAYYHO YCTAHOBJICHHBIX
¢dakTOoB. A Hayka HE MOXET HAJCIUTh CTATYyCOM HAyYHOCTH TE€ HCCIIEJOBAaHUS, KOTOPHIE HE
ABISAIOTCS 00OcHOBaHHBIMU. IIlMpOKO HW3BECTHO BBICKa3bIBaHUE MO 3TOMYy moBoay @P. bskona:
«...TIPABMJILHO OTBETWJI TOT, KOTOPBIN, KOT/Ia €My TOKa3aJiil BBHICTABICHHOE B XpaMe M300pakeHue
CHACUIMXCS OT KOpaOJeKpyIIeHNs: IpUHECeHneM 00eTa U Mpu 3TOM JA0OMBAIMCh OTBETA, IPU3HAET
JIU TETepb OH MOTYIIECTBO OOTOB, CIPOCUIT B CBOIO Oouepelib: «A rie n300pakeHue TeX, KTO MOruo
nocjae TOoro, Kak mpuHec 00er?» TakoBo OCHOBaHHME MOYTH BCEX CYEeBEpPHH - B acTpOJIOTHH, B
CHOBHUJICHHSX, B TIOBEPHAX, B MPEACKa3aHuAX U T.I. Jroam, ycnaxnarommue ceds mogodHoro pona
CyeToH, OTMEUarT TO COOBITHE, KOTOPOE MCIOIHMIOCh, U 0€3 BHMUMAaHUS MPOXOISIT MHUMO TOTO,
KOTOpoe 0OMaHyJ0, XOTs MOCJeAHEee ObIBAET TOpa3/lo yaiie». JTH MapaHayYHble KOHIICTIIINN HE
HPUHATHl HAYYHBIM COOOIIECTBOM, MOCKOJIbKY C TOYKHM 3pEHMsI HAyKd OHU HE MOIOJIHSIOT Hallle
3HaHUE O JCHCTBUTEIBLHOCTH.

EcrecTBeHHO-Hay4YHOE MO3HAHHWE HEBO3MOXKHO 0€3 MCIIOJIb30BaHHUS COOTBETCTBYIOIIUX
CPEICTB - CIOCOOOB NEHCTBUSI M OPYIUM ISl OCYIIECTBJICHHS KaKOU-TUOO NEATeNbHOCTH. SI3BIK
HAyKH SIBISIETCS  BAXHEHIIMM  cpedcmeom — uzyyeHuss npupoosi. OH  XapaKTepHu3yercs
cnenupuyeckon JEKCUKOM, 0co00M CTUIMCTUKOMN, ONpPEAEICHHOCThIO HCIOJb3YEMbIX MOHATUN U
TEPMUHOB, CTPEMJIEHMEM K YETKOCTH M OJHO3HAYHOCTU YTBEP)KICHUH, CTPOroi JIOTHYHOCTHIO B
U3JI0KEHNU BCETO MaTepHalia, NCIOIb30BAaHUEM MaTEMAaTHIECKIX METOJIOB.

[Iporpecc Hay4HOroO MO3HAHUS CYIIECTBEHHO 3aBUCUT OT Pa3BUTHUS MCIIOJIb3YEMbIX HAyKOH
CpeACTB HAONIOJCHUS W DKCIIEPUMEHTAIBHBIX YCTAaHOBOK. Tak, CO3/aHUE PaJMOTEIeCKOIIOB CTAllO
PEBOJTIOIIMOHHBIM COOBITHEM B MocTHkeHnu KocMoca, mpeBpaTuB acTpOHOMHUIO BO BCEBOJIHOBYIO.
MHUKpPOCKOIT OTKPBUT YeTIOBEKY HOBBIE MHPBI, & COBPEMEHHBIN JIEKTPOHHBI MUKPOCKOT TI03BOJISIET
BUJIETh JaK€ aTOMBI, KOTOPbIE HECKOJIBKO JECATWICTUH Ha3zaJ CUHUTAINCh MPUHIIUITHAIBHO
HEHAOJF0TaeMBIMH M CYIIIECTBOBaHNUE KOTOPHIX ele B Hadaje XX B. BbI3bIBAIO coMHeHHe. Dusnka
AIIEMEHTAPHBIX YacTUI] HE Moria Obl pa3BUBaThci 0O€3 CIEUUATbHBIX YCTAaHOBOK, IOJ0OHBIX
cuHXpodazoTpoHam.

JUisi mpoBeleHUs HKCIEPUMEHTOB M HAONIOJEHUH CEerojiHs AaKTUBHO HCIOJb3YIOTCS
KOCMHYECKHE KOpaOiH, IMOJBOJHBIC JIOJKH, Pa3IMYHOTO pOJla HAYYHBIE CTAHIMH, CIHEIHaIbHO
OpraHu30BaHHbIE 3aM0BeAHUKU. HaydHble nccienoBanus TpeOyOT IpUOOPOB U ATAJIOHOB, KOTOPBIE
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MO3BOJIIOT 3a)UKCUPOBATh T€ WJIM HHBIE CBOWCTBA PEATBHOCTH M JaTh UM KOJHMYECTBEHHYIO U
KaYeCTBEHHYIO OIIEHKY, 4TO TMpeArnojaraeT co3JaHue CIHEHUalbHBIX CPEICTB 00padOTKH
pe3yIbTaTOB HAOIIOCHHUS U SKCIIEPHUMEHTA.

OpHako OCHOBHBIM CPEACTBOM HayKH, B YaCTHOCTU €CTECTBO3HAHUS, OBLIIM M OCTAIOTCA €€
METOJ[bl. B HaydHOM MO3HAHWUU WCTHUHHBIM JIOJDKEH OBITh HE TOJBKO €r0 KOHEYHBIH Pe3yNbTaT
(cucTema Hay4YHBIX 3HAHUW), HO U BEAYIIUH K HEMY IyTh, T.€. Memoo [17]. EcrecTtBo3HaHue u ero
OTpaciy UMEIOT HE TOJBKO CBOW MPEIMET, HO M CBOIO CHCTEMY METOJIOB, OOYCIOBJICHHBIX 3TUM
npenmeroM. [log mMeTomoM B caMOM HIMPOKOM CMBICIIE CJIOBA MOHUMAIOT IYTh HCCIEIOBaHUS.
Memoodonozueu umenyiom cucmemy ONPeOENeHHbIX NPUHYUNOS, NPUEMO8 U  Onepayul,
npuMeHsieMblX 8 mou ulu uHou cgepe Odesmenvrocmu (B HayKe, MOIUTHKE, HCKYCCTBE U T.II.), d
makaice yueHue 0o 3moui cucmeme.

Memoo — coeokynHocms npasui, npuemos, cnoco608, HOpM NO3HAHUS U Oellcmeust. Imo
ecmv cucmema NpeOnUCanull, NPUHYUNOS, Mpebo8aHull, Komopvle OpUeHmMUpyIom cyovekma 6
peuleHuY KOHKpemHoul 3a0a4u, 00CMUICeHUU pe3yibmama 6 0aHHou cgepe desmenvrocmu. MeTon
OpTraHU3yeT MOUCK UCTHHBI, TO3BOJISIET SKOHOMUTH CHJIBI H BPEMsI, IBUTATHCS K LETH KpaTYallIuM
nyreM. OcHosHas @yHKyus memooa - pe2yluposanue MNO3HABAMENbHOU U UHbIX BUO008
oeamenvHocmu. [Ipy 5TOM HE clenyeT HU HEJOOICHHWBATh (MJIM BOBCE OTBEPIarh) pojb METONA H
METOJIOJIOTUH B €CTECTBO3HAHWM, HH MPEYBEIMYUBATH, aOCOIIOTU3UPOBATh 3HAYCHHE METOJa Kak
MIPOCTOTO U JOCTYITHOTO «MHCTPYMEHTA» HAyYHOTO OTKPBITHSL.

B ecrtecTBOo3HaHMM TIOCTOSIHHO TMPOUCXOAMT B3aMMOOOMEH MeETOAaMH U TMpUeMaMu
uccnenoBanus. Hampumep, Bo BTopoil mosoBuHEe XX B. TOJE3HBIM OKa3ajoCh IMPUMEHEHHE
METOJIOB (PU3UKU M XUMHHM K U3YYCHHUIO OMOJIOTMYECKHX CHUCTEM U CHCTEM, pacCMAaTPUBAEMBIX B
pamkax Hayk o 3emuie. OTHAKO CYIIHOCTh U CIEUU(UKY MTOCIETHUX (PU3HIECKUMHU U XUMHUECKUMHU
METOJJaMH yJOBHTb HE yaaerca. Jljigs STOro HYXHBI CBOM COOCTBEHHBIE - T'€0JOTHYECKHE,
Ounonornyeckue, reorpaduIeckue U JIp. - METOJIbI U IIPUEMBI HCCIIEJOBAHUSI.

MHuoroo6pasue BHUAOB YEIOBEYECKOW ESTEIBHOCTH OOYCIOBIMBA€T W MHOT0oOpasue
METOJIOB. MeToAbl HAayKH MOTYT OBITh KJIAaCCH(PUIIMPOBAHBI [0 TAaKAM OCHOBAaHUSAM, Kak
coJlep)KaHue U3y4aeMbIX 0OBEKTOB, POJIb K MECTO METOOB B MPOIIECCe HAYYHOTO MO3HAHUS U T.II.
B coBpemeHHON MeTO0I0rMH HAyKH HauboJjee paclpoCcTpaHeHa MHOTOYpOBHEBas KjlacCU(PUKaLUs
METOJIOB MO3HAHHUS, COTJIACHO KOTOPOI BCe METOJIbI HAYYHOTO MO3HAHUS MO CTENEHH OOIIHOCTU U
chepe  nmelictBus  paszmensoTcss  Ha  ¢puiocodckue,  oOIIeHay4yHble, YaCTHOHAYYHbIE,
TUCIUTIMHAPHBIE METOBI, @ TAK)KE METOJIbI MEXAUCIUITTHHAPHOTO HCCIEI0BaHUS.

Cpenu pumocopckux METOAOB BBIACTSAIOT JHAICKTHYECKUN U MeTapU3UUECKUH, a TakkKe
AHAIUTUYECKUN, UHTYUTUBUCTCKUN, (PEHOMEHOIOTUYECKHI, TEePMEHEBTHUECKMH U  Jp.
OOmeHayynple  MOAXOABI W METOJBI - CHCTEMHBIM H  CTPYKTYPHO-()YHKIIMOHAIBHBIM,
KHUOEPHETUYECKUH, BEPOATHOCTHBIN, MOJIETTUpOBaHUE, (hopManu3aius, CHHEPreTHIeCKU TTOIX0 ] U
Ip. - TOJXYYWIH IIUPOKOE pa3BuTHe B Hayke XX B., BBICTyNas B KayeCTBE MPOMEKYTOUHOU
METOJIONIOTUU MeXAy (unocodpckumu U GpyHAaMEHTATBHBIMUA MPUHIIUIIAMH CIEIHATBHBIX HayK.
YacTHOHAy4YHBIE  METOABI - O3TO  COBOKYHNHOCTH  CIOCOOOB, TPHHIMIIOB  TIO3HAHUS,
MCCJIEIOBATETLCKUX MPUEMOB U MPOLEYP, MPUMEHSIEMbIX B TOW UM MHON OTpaciy HAyKHU: METO/IbI
MEXaHHUKH, (PU3UKH, XUMUHU, OWOJIOTMHM W T.1. JIUCIUIUIMHApPHBIE METOIBI - CHCTEMa IPHEMOB,
MPUMEHSIEMBIX B TOM WM WHOW HAy4YHOH JUCIMIUIUHE, BXOAIICH B KaKyHO-HUOYAb OTpacib HAYKU
WJTH BO3HHKIIICH Ha CTHIKE HAaYK.

MeToapl MEXTUCIUIUIMHAPHOTO WCCIEAOBAHUS - COBOKYIMHOCTH Psa CHHTETHYECKHX,
BO3HHUKIIAX B pE3yJIbTaTe COYETAaHUS DJIEMEHTOB pA3JIMYHBIX YPOBHEH METOMOJIOTHH; OHHU
HAIIEJICHBI TJIABHBIM 00pa3oM Ha CTBIKH HAyYHBIX TUCHUILUIMH. KpoMme Toro, B Hayke Ha pa3HBIX €€
YPOBHSAX IMUPOKO TPHMEHSIOTCS TaKHe METOJbl W TPHEMBI, KaK HaOIIOJCHUE, SKCIICPUMEHT,
CpaBHEHHME, aHAIHN3 U CUHTE3, MHIYKIUS U JeAyKIHs, a0CTparupoBaHue, uaeannu3als, aHalorus 1
Ap.

Takum oOpa3oMm, B Hay4yHOM TMO3HAHUU (YHKIMOHUPYET CIOXKHAs, JWHAMUYHAs,
[IEIOCTHAs,, CYOOpPIMHUpPOBAaHHAs CHCTEMa METOJOB pa3HBIX YpOBHeHW, cdep neicTus,
HANPaBIEHHOCTU U T.I., KOTOPHIE UCTOIB3YIOTCS C yUYE€TOM KOHKPETHBIX ycnoBuil. [lpu stom nmms
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COBPEMEHHOM HayKu Bce Ooyiee XapaKTEpHBIM CTAHOBHUTCS METOJOJOTMUYECKUI IUIIOpAIU3M --
CTpeMJICHHE MPHUMEHSTh camble pPa3HOOOpa3Hble MPUHIUIB M MPHEMbl HCCIEIOBAaHUS B HX
COYETAaHUH U B3aUMOJICHCTBUU.

PaccmMoTpuM OCHOBHBIE METONbI, HUCIOJb3yeMble B Hayke. /[uanekmuka - yueHue O
Haubonee 0OWUX 3AKOHAX pA38UmMuUs npupoosl, 0Oujecmea U NO3HAHUA U OCHOBAHHLIL HA IMOM
VueHuu memoo mviuiieHus u oeticmeus. B uctopun pumocopuu u3BECTHBI TPU OCHOBHBIE (POPMBI
JMUANICKTUKU: aHTUYHAsA, WICaTNCTUYecKas (HeMmelKas) W MaTepualucThyeckas. BulaBHranuch
pa3nyYHble TOJKOBAHUS TUATCKTUKU: KaK YYCHHs] O BEYHOM CTAHOBJICHUHM U U3MEHUYHUBOCTH OBITHS
(I'epaknuT); WCKyccTBa AMANIOTa, HOCTHXKEHUS UCTUHBI ITyTeM MpoTuBoOopcTBa MHeHUH (Cokpar);
METOJla pacwCHEHUS M CBSA3BbIBAHWSA TOHATUH C LENbI0 TOCTH)KEHUS CBEPXUYBCTBEHHOMN
(uneanvHoOM) cymHocTH Beuiel (Ilnaron); yuenus o coBnajieHnu (€IMHCTBE) MPOTUBOIMOIOKHOCTEN
(Hukomnait Ky3zanckuii, JIx. BbpyHo); cmocoba pa3pylieHus WITIO3UH YEIIOBEUECKOTO0 pazyMma,
KOTOPBI, CTpeMSCh K LEIbHOMY M a0COJIOTHOMY 3HAHHIO, HEMHHYEMO 3aIlyThIBaeTCs B
npotuBopeunsix (M. Kanr); BceoOmiero meroga MNOCTHXKEHHUS NPOTHUBOpPEUMl (BHYTPEHHUX
MMIYJIbCOB) pa3BUTUA ObITUsA, AyXa U uctopuu (I.B.®. I'erens); yueHus u MeToa, BbIIBUTAEMBIX B
KauyecTBE OCHOBBI TMO3HAHUS JIEUCTBUTEIBHOCTH M €€ PEeBONIOIHOHHOrO mpeodpaszoBanus (K.
Mapkce, @. Durensc, B.W. Jlenun). unanekruueckast Tpaguius B pycckoit gpumocodpuu XIX-XX BB.
Hanuta BorulouieHue B yueHusax B.C. ComnoBbeBa, I1.A. ®nopenckoro, C.H. Bbynrakosa, H.A.
bepnsesa u JI. IllecroBa. B 3amamnoit ¢umocopum XX B. AMaNeKTHKAa pa3BHUBalach
MPEUMYIIECTBEHHO - B pyclie HEOrereibsHCTBA, HK3UCTCHLUAIN3Ma, pPa3jIMYHbIX TEeUeHUN
penurno3Hoi ¢punocopuu.

Memadghusuxa (OykB, «mociue (HU3NKU») yHnoTpeOaseTcss B TPEX OCHOBHBIX 3HAYCHUAX: 1)
KaK CHHOHUM (uiocoduu; 2) Kak CHHOHUM 0c000# GriiocopCckoii HAyKH - OHTOJIOTHH, T.€. YICHHUS
0 OBITHM KaK TaKOBOM, HE3aBHCHMO OT €0 YaCTHBIX BHJIOB U B OTBJICYEHUU OT BOIPOCOB JIOTUKH U
TEOpUU TO3HAHUS, 3) ¢urocockuil Mmemoo NOZHAHUSA, MbIULEHUS, NPOMUBOCMOSUULL
OUANIEKMUYECKOMY MeMOOY KAK C80eMY AHMUNOOY.

Camas xapakTepHasi, CyIIECTBEHHass 4epTa MeTa(U3MKH KaK MeTojna - aOCOIIOTH3AIHS
TOT'O WJIM MHOTO 3JIEMEHTA 11€JI0I0, MOMEHTA JIeATEIbHOCTHU B JIt000# ee popme. MeTtadusuka (kak u
JIMaNIEKTHUKA) HUKOT/Ia He ObUIa YeM-TO pa3 M HaBCET/a JaHHBIM, OHa M3MEHSIAaCh, BHICTYyIaja B
pasnn4HbIX HcTopuueckux ¢opmax. Crenuduka mMetadu3uKH, XapakTepHOW ans ¢unocopuu u
Hayku XVII-XIX BB.,, - B oTpullaHuM BceoOIIel CBS3M U Pa3BUTHUS SBICHUH. DTOT METOJ
MBILIEHUS] UMeT OOBEKTUBHYIO OCHOBY CBOETO IOSIBIEHUS — HEOOXOJIUMOCTh HCCIEIOBAHUS
NPEMETOB B UX HEM3MEHHOCTH, YCTOMYMUBOCTH, BHE CBSI3M C JIPYTMMH, Y€M U 3aHUMaJlaCh HayKa
Toro BpeMeHu. Mictopuuecku BTopast popma MeTadu3uK1 HE OTBEPraeT BCEOOLIYIO CBsI3b SBJICHUH,
UX pa3BUTHE, HO a0COJIIOTU3UPYET KaKoi-Inbo oAuH acnekT. Merapuznyeckuil cnocod MbIIUIEHUS
BIIOJIHE MPAaBOMEPEH U HEOOXOAUM Be3Jle, Iie He TpeOyeTcsl pacCMaTpUBaTh MPeIMET B Pa3BUTUU U
BO BCEX €TI0 B3aUMOCBS3SIX.

Abcmpacuposanue - MbiCIeHHOe OmEleyeHue Om HecyujeCmeeHHbIX CBOlUCms, cea3ell,
OMHOWEHULL NPeOMemos U O0OHOBPEMEHHOe 6bloeNeHue, (QUKCUPOBAHUEe OOHOU UNU HECKOJIbKUX
uHmMepecyrowux ucciedoeamesusi CMoOpoH 3mMux npeomemog. VI3BeCTHO HECKOIBKO CIOCOO0OB
abctparupoBaHusi. AOCTparmpoBaHWE OTOXKAECTBICHUS TPOMCXOIUT IMOCPEICTBOM 0O0pa30BaHUS
NOHATUI Yepe3 OObEIMHEHHE UX B OCOOBIA KiIacc, T.e. MyTE€M OTOXIECTBIECHHUS IPEIMETOB,
CBSI3aHHBIX OTHOIICHUSMH THIIA paBeHCTBa. M3omupyromas aOCTpaknus - BBIICJICHUE CBOWCTB U
OTHOILIEHHWH, HEPa3pbIBHO CBSA3aHHBIX C TMpeIMEeTaMu, W O0003HAUEHUE HUX OIpeeIeHHbIMU
«MMEHaMMy, YTO TPHUAAET TAKUM aOCTPaKIHUSAM CTaTyC CaMOCTOSTEIBHBIX IPEAMETOB (HarpuMep,
«Oenu3Hay, «yCTOHYMBOCTB» M T.J.). AOCTpakIHsl KOHCTPYKTHBM3ALUU BEIET K OTBJICYCHHIO OT
HEOIPESIMMOCTH, «3bI0KOCTH» TPAHUI] PEATHHBIX 00BEKTOB, «OTPYOIICHUIO» JEHCTBUTEIIEHOCTH U
MO03BOJISIET C(OPMYIMPOBATH MO OTHOIIEHHUIO K 3TOW OrpyOJeHHOM NeHCTBUTENBHOCTH HEKOTOPHIE
3aKOHBI, MTOHATH €€ «B TIEPBOM MPUOIMKCHUU», C TEM UYTOOBI IBUHYTHCS B MO3HAHWW JANbBIIEC U
riyOxe.  AOcTpakuus — aKkTyadbHOH  OECKOHEYHOCTH  HCHOJB3YeTCs  JUIsl  OTBIICUECHUS
HEe3aBEPIICHHOCTH Ipolecca 00pa3oBaHMsi OECKOHEYHOTO MHOXECTBA, OT HEBO3MOXHOCTH 3aJaTh
€ro TOJHBIM CIIMCKOM BCEX 3JIEMEHTOB; TaKO€ MHOXKECTBO MPOCTO PACCMATPUBAETCS KaK JIaHHOE,
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KaK cyliecTBymomee. AOCTpakius MOTEHIHMAIbHON OCYIIECTBUMOCTH TOPAa3yMEBAET OTBIICUECHUE
OT pealbHbIX TIpPaHMI] YEJIOBEUECKHMX BO3MOXHOCTEH, OOYCIOBIEHHBIX OIPAaHUYEHHOCTHIO
4eJI0BEYECKOM JKM3HHM B IPOCTPAHCTBE M BO BpeMeHH. Ilepexon Ha Ooisiee BBICOKYIO CTYIEHb
abCTpakLIMK IyTEM BBIABICHUS OOLIMX MPU3HAKOB (CBOMCTB, OTHOLIEHUH, TEHJCHUUN Pa3BUTUS U
T.II.) UIMEHYETCS 0000ueHuem M BICUET 3a COOOM MOSBICHHE HOBBIX HAYYHBIX TMOHSATHH, 3aKOHOB,
TEOPU.

Ananusz - memoo no3naus, cooepicanuem Komopozo A1Aemcs COBOKYNHOCHb NPUEMO8 U
3aKOHOMEpPHOCMeEl pACUlieHeHUs NpeoMemos UCCIe008aHUus Ha cocmasHele e2o yacmu. IIpsmol,
WIA SMIUPUYECKUHN, aHAJN3 MPUMEHSETCS Ha dTare MOBEPXHOCTHOTO O3HAKOMIIEHHUS C OOBEKTOM
VCCJICOBAHMS U JAET BO3MOKHOCTh ITO3HATh SBJICHUE, OJTHAKO HEJOCTATOUYEH Ul IPOHUKHOBEHUS
B CYLIHOCTb SIBJICHUW. BO3BpaTHBIN, WK 2JIEMEHTAPHO-TEOPETUYECKUM, aHAIU3 IIPUMEHSETCS IS
IOCTH)KEHUS CYIIHOCTH HCCIIEAYeMOro OOBEeKTa, I03BOJIAA IO3HATh IMPUYMHHO-CIIEICTBEHHBIE
CBSA3M M 3aKOHOMEpPHOCTU. CTPYKTypHO-T€HETHMYECKMH aHalau3 NPUMEHSAETCS i BBIBICHUS B
CIIO)KHOM SIBJICHUM TaKHX 3JIEMEHTOB, KOTOpBIE IPEACTABIAIOT CaMO€ IJIABHOE B HHUX, HEKYIO
JIIEMEHTApHYI0 €IMHHUILY, OKa3bIBAIOIIYI0 pEIIAOIIEe BIUSHUE HAa BCE OCTAIBHBIE CTOPOHBI
CYITHOCTH 00BEKTa. AHAIU3y NMPOTUBOMOCTABISETCS CUHME3 — Memo0 HO3HAHUS, COOEPHCaAHUEM
KOMOPO20 AGNAEMCS. COBOKYNHOCb NPUEMOE U 3AKOHOMEPHOCEN COeOUHEHUs OMOENbHbIX Yacmell
npeomema 6 eouroe yenoe. BbIIEISIOT BUIbI CUHTE3a, aHAJIOTMUHBIE BUJAM aHaIM3a, O KOTOPbIX
OBLIO CKa3aHO BBILLE.

I'oBOpst O cTeneHH yHUBEPCATBHOCTH METOAOB M 00JACTH UX NMPUMEHEHHsI, OTMETHM, YTO
CYyILIECTBYIOT:

{ MeTo/bl MBILIUIEHUS (TEOPETUUYECKHUE METO/IbI), COJIepIKalllue MpaBuiIa, CIeays KOTOPhIM
MO>KHO ITOJIyYUTh HAy4YHOE 3HAHHUE;

¢ MeToJibl SMIUPUYECKOI0 HCCIENIOBaHUS — IMpaBWila HAOIIOACHUHN, 3KCIIEPUMEHTOB U
T.J.;

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

ITpu BBIOOpE TOTO MJIM MHOTO METOAA MCCIe0BaHUS HEOOXOIMMO BBIICHUTH CTETIEHb €ro
COOTBETCTBUS CJEAYIOIIUM KpPUTEPUSAM, CIOKUBLIMMCS B Hayke: 3(QEeKTUBHOCTb, MPOCTOTA H
Ha/IeKHOCTb, HAYYHOCTb, JOMYCTUMOCTb, SKOHOMHUYHOCTb U 0O€30MaCHOCTb. JTO IO3BOJIUT
ONTUMU3UPOBATH MPOIIECC MO3HAHUS U MOJIYYUTh JOCTOBEPHbIE 3HAHUS HANOOJIEe MIPOCTHIM ITYTEM.

Takum oOpazom, cpeacTBa M METOJbl, MHCIOJIb3YeMble B pa3IMYHBIX OTPACIAX
€CTECTBO3HAHMSI, HE OJMHAKOBBI. J[Js KaXI0l OTpaciau XapakTepHbl CBOM OCOOBIN f3BIK, CBOS
CHUCTEMA IMOHATHM, CBOS CTUIMCTMKAa M CTENEHb CTPOrocTH paccyxkiaeHuil. Ho orpaciou
€CTECTBO3HAHMS Pa3BUBAIOTCSA HE U30JIMPOBAHHO APYT OT JPYyTra, IOATOMY IPOUCXOIUT ITOCTOSTHHOE
B3alMOIIPOHUKHOBEHUE METOJOB M CPEICTB U DPA3BUTUE KOHKPETHOH OTPACIM MPOMCXOAMUT HE
TOJIBKO 3@ CYET BbIpa0OTAaHHBIX B HEW NPUEMOB, METOJOB U CPEACTB IMO3HAHMS, HO M 3a CUET
IIOCTOSIHHOTO 3aMMCTBOBaHUS, HO HE CJIELYET OXKUAAThb YHHBEPCAIM3ALMM METOIOB M CPEICTB,
UCIIOJIb3YEMBIX B €CTECTBO3HAHMM. Pa3Hble OTpaciu ecTeCTBO3HaHUs 00J1ajaloT HECOMHEHHOMN
cnenuukoil U1 OCOOEHHOCTSIMM CBOMX MpPEIMETHBIX oOaacTeil, M, Kak CIeICTBUE, pa3IUyHble
MO3HABaTENIbHbIE 3a7]aui OyIyT U B OyayllleM CTUMYJIUPOBATH MOSBICHHUE CTIEHU(PUUECKUX CPEICTB
U METOJIOB.

Bomnpoc 2. CTpykTypa ¥ YPOBHU HAYYHOI'0 3HAHUA

B camom mpocTtoM BuAE CTPYKTYpy HAy4dyHOrO 3HAHMS MOXHO IPEICTaBUTh B BUIC
ciemyromero psiaa: GakTHUYeCKU MaTepuai; NMepBOHAYaIbHBIE 0000ICHUSI B TIOHATHSAX U JPYTHX
abCTpakIMAX; HaAy4YHbIE MPEAIONOKEHHs (THIIOTE3bl); 3aKOHBI, IPUHIIMITBI U TeOpuH; pritocodcekue
YCTaHOBKH; METO/Ibl, U€abl U HOPMbI HAYYHOT'O MMO3HAHUS; COLIMOKYJIBTYPHbIE OCHOBAHUS; CTHIIb
mbliieHus. HayuyHoe 3HaHHE MOXHO CTPYKTYPUPOBATH U IO CTENEHH OOOOIIEHHOCTH MaTepuana.
Haubonee oOuryro cuctemMy HayyHBIX TEOpUH Ha3bIBalOT HAay4yHOH KapTuHOM Mupa. Hayunas
Kapmuua Mupa - 9mMo YeloCmHAs CUCmemMda npeocmagieHul 06 o0wux ceolucmeax u
3aKOHOMEPHOCMAX RPUPOObL, pe3yabmam 0000WeHUs U CUHmME3Ad OCHOBHbIX HAYYHbIX NOHAMUL,
NPUHYUNOG, MEeMOO0I02UYECKUX YCMaHoeoK. Pa3nuyaior oOIIeHayqHYI0 KapTUHY MHpa, KapTUHBI
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MHUpa HayK, OJM3KHX IO TMpeAMeTy HCCIeAOBaHMs (HAMpUMeEp, €CTeCTBEHHO-HaydHas KapTHUHA
MHpa), KapTHHBI MUPa OTIEIBHBIX HayK ((hu3udeckas, Ouosorndeckas, reorpadudaeckas u ap.) [17].

B cTpykType Hay4HOH KapTHHBI MUpPA BBLACISAIOT MOHATHIHYIO M 4yBCTBEHHO-OOpPa3HYIO
cocrapisifole. UyBCTBEHHO-OOpa3Hash COCTaBJSIOMIAs - O3TO COBOKYIHOCTb — HATJISIIHBIX
MPEJICTABICHUIA O TeX WM MHBIX 00BEKTaX U UX CBOMCTBAX, HAIIPUMEP TUIAHETapHAs MOJIETh aTOMa,
o0pa3 MeraranakTuki B BUAe pacupsoomencs cepbl u nap. [lonsrtuitHas cocraBisionias
npenctaBieHa  GUIOCOPCKUMHU  KaTeropusMd  (HAmpuMmep,  «MaTepus»,  «JIBIDKEHHUEY,
«IIPOCTPAHCTBOY», «BPEMA» W [Ip.) U NpUHUIUNAMHU (TIPUHLMUII MaTEepHATBLHOTO €AMHCTBA MHpA,
BCeOOIEeH CBSI3M M B3aUMOOOYCIIOBICHHOCTH SIBJICHUH, NETEPMHUHHU3MA U [Ip.), OOIICHAYyYHBIMHU
MNOHATUSIMM W 3aKOHaMH (HampuMep, 3aKOH COXpaHEHHs] U NPEBpAIICHUS SHEPIuu), a TaKxKe
(byHIaMEHTAIbHBIMU  TIOHATHSMH ~ OTACIBHBIX HayK («IIojie», «BEmIeCTBO», «BceneHHasy,
«OMOJIOTUYECKUH BUI, «ITOMYJISAIUSI» U Ap.).

B Hayunyro KapTHMHY MHUpa HeLelecooOpa3HO BKIIOYATh BCIO HH(OpMAINIO, TOOBITYIO
HAyKOH O pa3jIMYHBIX BELECTBAX, CBOMCTBAX PACTEHUH U )KUBOTHBIX, IPUPOIHBIX U CHHTETHYECKUX
Marepuaiax, TEXHOJOTHUECKUX TMPOLEccax, IPOU3BOJACTBEHHBIX Jelax, Ouorpaduyeckux
CBElleHWAX M T.. HayyHasg kapTMHa Mupa OTIMYAETCS OT HAYYHOM TEOPUU COUYETAaHHUEM
a0CTPaKTHO-TEOPETUUYECKUX 3HAHUM M HAIJISIAHBIX IPEACTaBICHUM, MOJENbHbIX 00pa3oB. Ecnu
KapTUHa MHUpa OTpakaeT OOBEKT, OTBIEKAsAChb OT IpoIllecca IOMy4YeHUs 3HAHHUS, TO TEOPHs
CONECpKHUT B ce0e HEe TONBKO 3HAaHUS 00 OOBEKTe, HO W JIOTMYECKHE CPEICTBA MPOBEPKH HX
UCTUHHOCTU. HayuyHasi kapThHa MHpa HWIrpaeT 3BPUCTUYECKYIO pOJIb B MPOLECCE IMOCTPOCHMS
Hay4HBIX TEOPUH.

Hayunas kapTuHa Mupa MOXeET ObITh IPEJICTaBICHA B BUJE CYMMBI YaCTHBIX KapTUH MHUpa
(pusmueckoii, OMOMOTHYECKON, TeorpaduIeckoil M T.JI.), KOTOpbIE B CBOIO OYEPEIb BKIIIOYAIOT
COOTBETCTBYIOILIUE KOHYenyuu - OIpeleJeHHbIE CIHOCOObl MOHMMAaHHUSA, TPAKTOBKU KaKOro-iubo
npeaMeTa, sIBJIeHus, rpoiiecca. HayuHble KapTUHBI MUpa U KOHIEIIIUN CKJIAJIBIBAIOTCS U3 HAYYHBIX
dakToB, runores, NpodIeM, IPUHIIUIIOB, 3aKOHOB, TEOPUH U T.A. Hayunvie ghakmvl — 3TO PaKThI,
YCTAaHOBJICHHbIE IyTeM HAOMIOJEHUS WIM OSKCHEpUMEHTOB. [unomeza - BHUJ 3HAHUS
MPEANOI0KUTEIBHOIO XapaKkTepa, UICTUHHOCTh WM JIO)KHOCTh KOTOPOTO €Ul MPEACTOUT J0Ka3aTh.
Hayunas npobarema — 0CO3HaHHBIE BOIPOCHI, JUIsI OTBETa HA KOTOPbIE HEJOCTATOUHO MMEIOLIUXCSI
3HaHul. HayyHovle npunyunsl - Hauboee o0IIMe U BakHbIe (hyHIaMEHTAIbHbBIE TTOJIOKEHUS TEOPUH.
3axkonbl HayKu — TEOPETHUYECKHE YTBEP)KJIEHUS, BBHIPAXKAIOLIUE CYIIECTBEHHBIE CBS3M SIBJICHHI.
Hayunas meopus - cucteMaTu3UpOBaHHBIE 3HAHHS B COBOKYITHOCTH, OOBSCHSIONINE MHOKECTBO
(aKkTOB M ONUCHIBAIOIINE TOCPEACTBOM CUCTEMBI 3aKOHOB OIPEICTICHHBIN ()parMEHT peallbHOCTH.

Hayunoe 3HanHue BkItOuaeT B ce0s JBa OCHOBHBIX B3aUMOCBSI3aHHBIX, HO Ka4eCTBEHHO
pa3IUYHBIX YPOBHA - OMIOUPUYECKUMH U TeopeTuyeckuid. Kaxaplii HW3 HHUX BBINOJHSIET
ompezeNeHHble (PYHKIIMHM M pacroyiaraeT crnenupuueckuMu MetoaaMu uccienoBanus [11, 12, 15,
17].

OyHIAMEHTOM HayKd SIBISIIOTCS TBEPAO YCTAHOBIIGHHBIE (DaKThl, TMOJIyYEHHBIE
OMIIUPUYECKUM, T.€. OIBITHBIM, IyT€M, HAMpUMEP COBOKYMHOCTh AMIIUPUYECKUX JIAHHBIX,
MOJTyUYEHHBIX B pE3yJbTaTe acCTPOHOMHUYECKHUX HAOMIOJIEHUN 3a MepeMelleHUs MU HEeOeCHBIX Tell.
OMIUpPUYECKHE 3HAHMS SABISAIOTCS PE3yJbTaTOM HEMOCPEACTBEHHOI'O KOHTAKTa C PEaIbHOCTHIO B
HAOIIO/IEHUU WK dKCIiepuMeHTe. Ha sMnmupuyeckoM ypoBHE MPOUCXOTUT HE TOJIBKO HAKOTUICHHE
(GbakTOoB, HO M WX TMEpPBUYHAS CHCTEMATH3alUsd M KIACCH(UKAIUSA, YTO TIO3BOJISIET BBISBISTH
OMIUPUYECKUE 3aKOHBI U TpaBWJIA, KOTOPBIM IMOAUYMHSIOTCA HaOmonaeMble siBieHus. Ha atom
YPOBHE HCCIEAYEeMBbId OOBEKT OTpakaeTCsl MPEUMYIIECTBEHHO B CBOMX BHEIIHHUX CBS3SIX H
MPOSIBICHUSX, B KOTOPBIX BHIPAXKAIOTCSI BHYTPEHHUE OTHOLIEHUSI.

Cpenu SMIUpHUYECKUX METOIOB BBIICISIOT HECKOJIBKO OCHOBHBIX

¢  wHaOmoleHuWe -  IEJICHANPABICHHOE  BOCHPUSTHE  SBICHUH  OOBEKTHBHOMN
JIEMCTBUTEIIFHOCTH; HEOOXOIUMO, UYTOOBI HAONIOJEHUWE HE BHOCHJIO Kakue-THOO HM3MEHEHHUS B
M3Y4aeMYI0 pEajbHOCTb;

0 SKCIEpUMEHT - HAOMIOACHUE 3a OOBEKTAMHU M SIBJICHUSMH B CHEIUATBHO CO3JaHHBIX U
KOHTPOJIMPYEMBIX YCIOBHSIX, KOTJIa M3ydaeMblii OOBEKT CTAaBUTCSA B OCOOBIE, crenuduueckue u
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BapbUpYyEMbI€ YCJIOBHUS, YTOOBI BBISIBUTH €0 CYIIECTBEHHBIC XapPAKTEPHUCTUKUA U BO3MOMXXHOCTH HMX
U3MEHEHMs M0]] BIMSHUEM BHEIIHUX (DaKTOpOB;

¢ m3MepeHue - BBIABICHHE KOJUYECTBEHHBIX XapaKTEPHCTUK M3ydaeMoil peaqbHOCTH. B
pe3yibTaTe U3MEpEeHUs] NPOMCXOJUT CpaBHEHHE OOBEKTOB IO KAKUM-JIMOO CXOAHBIM CBOMCTBaM
WUJIM CTOPOHAM;

¢ omucaHue - (ukcauus CpeICcTBAMHM €CTECTBEHHOIO WM MCKYCCTBEHHOIO SI3bIKA
cBeleHul 00 00BEKTaX U SIBICHUSX;

¢ cpaBHEHME - OJJHOBPEMEHHOE BBISIBJICHUE COOTHOIIECHUS U OLIEHKAa OOIIMX IS IBYX WIH
0os1e€ 0OBEKTOB CBOICTB WJIM IIPU3HAKOB.

Wudopmanus, mnosnydeHHas B pe3yiabTaTe I[PUMEHEHUs Takoro pojaa Mpouenyp,
MOJIBEPraeTcsi CTAaTUCTUYECKOH oO0paboTke. [Ipu 3TOM HCTOYHMKHM Hay4yHOH wHHGMOpMAIMU U
crocoObl ee aHainu3a U 0000LIEHMs JETalbHO ONMCBHIBAIOTCSA, YTO I1O3BOJIUT BIIOCIEACTBUU
IIPOBEPUTH ITU PE3YJILTATHI.

3aKOHOMEPHOCTH, MOJyYEHHbIE Ha SMIIMPUYECKOM YPOBHE, OOBIYHO MaJIO YTO OOBSACHSIIOT.
bonee Toro, yamie Bcero OHM He OTKPBIBAIOT HAIPABJICHUM JAJIbHEHMIIET0 HAy4HOI'O IOUCKA, T.€.,
KaK TOBOpAT, OHM MAaJO3BpUCTUYHBL. [lo3TOMY Hajg SMIMPHUYECKUM YpOBHEM HAyKu
HAJICTPaUBAETCA TEOPETUUECKUI YPOBEHb. be3 onpeneieHHON TEOPETUUECKOW YCTAHOBKHA HE MOXKET
HAuaThCsl SMIIMPUYECKOE HCClieloBaHUe. TeopeTHyeckuil ypoBeHb OOEeCIeuMBaeT LEI0CTHOE
BOCTIPHSITHE JCHCTBUTEIBHOCTH, B PaMKaX KOTOPOrO MHOTrOoOpa3Hble (DaKThl YKIAIbIBAIOTCA B
HEKOTOPYIO €AMHYI cucTeMy. CyIIHOCTBIO TEOPETHYECKOrO IIO3HAHMS SBJIAETCS HE TOJIBKO
ONKCaHNE W OOBSCHEHHE MHOTO0OPa3HBIX (PAaKTOB M 3aKOHOMEPHOCTEH, BBISBICHHBIX B MPOIECCE
SMIMPUYECKUX MCCIEJOBAHUN B OINpENeIeHHONH NpeAMETHOW 001acTH, Ha OCHOBE HEMHOTIHMX
3aKOHOB M IPUHLHIIOB; OHA BBIPAXKAETCSA TAKKE B CTPEMJICHUM YYEHBIX PACKPBITh I'APMOHUIO
MUPO3/IaHuUs.

Teopernueckuil ypoBeHb MOIPa3yMEBAET HCIOIb30BAHUE TAKUX Memo008 NO3HAHUsA, KaK
dopmanuzanus, Korja MPOUCXOTUT IOCTPOCHHE aOCTPAaKTHBIX MOJENeH, pacKpbIBAIOIIUX
CYIIHOCTh M3Yy4aeMbIX IIPOLECCOB JIEUCTBUTEIBHOCTH; AKCMOMATH3alUs, C IIOMOIIBIO KOTOPOU
CTPOAT TEOPUU HA OCHOBE AKCUOM - YTBEP)KIAEHUM, JOKA3aTelIbCTBA MCTUHHOCTH KOTOPBIX HE
TpeOyeTcs; TUNOTETUKO-ACIYKTUBHBIM METOJA, B paMKaX KOTOPOrO CO3/al0TCS CHUCTEMBI
JEyKTUBHO CBSI3aHHBIX MEXJy c000il rumore3, M3 KOTOPHIX BBIBOAATCS YTBEPXKICHHUS 00
AMIUPUYECKUX (PaKTax.

K uncny ocrosnvix komnonenmog TeOpETUYECKOI0 YPOBHS 3HAHUS OTHOCSTCS Mpobiema,
runore3a u Teopus. [Ipobiema - popma 3HaHUA, coAepKAHUEM KOTOPOTO SBJISIETCS TO, YTO €Ile He
[IO3HAHO, HO 4YTO HYKHO IIO3HaTh, T.€. OTO 3HAHHME O HE3HAHUH, BOIPOC, BO3HUKIIUN B XOZE
MO3HAHMS U TPeOyroIMi 0TBETa; MpobdaemMa BKIIIOYAET JBa OCHOBHBIX 3Tara JBUKEHUS MMO3HAHUS -
MOCTAaHOBKY M permieHue. ['unoresa - 3To 3HaHHe B (popMe NpeanonoxeHus, copMyInpoBaHHOTO
Ha OCHOBE pdaja (akToB. ['HmoTeTHyeckoe 3HaAHHME HOCUT BEPOSTHOCTHBIM, a HE JIOCTOBEPHBIN
XapakTep u TpedyeT NpoBepKu, 000CHOBaHUS. B pe3ynbraTe 1oKa3aTeabCTBa OJHU U3 BBIIBUHYTHIX
TUIIOTE3 CTAHOBATCSA TEOPUEH, IPYrME€ BUIOU3MEHSIOTCS, YTOUYHSIOTCS M KOHKPETHU3UPYIOTCH,
TPEThU OTOPACBHIBAIOTCS Kak 3a0yXICHMs, €CIM IpoBepKa JaeT OTpULATeIbHbI pe3ynbTar.
Pemaromield nmpoBepkoi HCTUHHOCTH THUIIOTE3bl SABIISETCS MpakTHKa BO BCEX CBOUX (opmax, a
BCIIOMOTaTEJIbHYIO POJIb UIPAET JIOTUUECKUH (TEOPETUYECKUI) KPUTEPUM NCTUHBI.

Haubonee pa3Butoii Qopmoil HaydHOro 3HAHMS SIBJISETCS TEOpHUSA- 3HAHUE, Jarollee
[IEJIOCTHOE OTOOpaKEHHE 3aKOHOMEPHBIX M CYIIECTBEHHBIX CBSi3ed B ONpeAereHHON o0xacTu
NeNCTBUTENBbHOCTU. Teopust cTpouTcs A 1enell 00bsICHEHUs 00BEeKTUBHOM peaibHOCTH. [ aBHas
3aJaya TEOPUU 3aKIIOYaeTCsl B TOM, YTOOBI OMHUCAaTh, CHCTEMAaTU3UPOBAaTh M OOBSICHUTH BCE
MHOXECTBO JAHHBIX SMIIMPUYECKOro ypoBHs. [Ipm 3Tom cieayer MMeTs B BHUAY, YTO TEOpUs
OIHCBHIBAET HEMOCPEICTBEHHO HE OKPYXKAIOIIYI JEHCTBUTENBHOCTh, a WJACaIbHbIE OOBEKTHI,
KOTOpBIE B OTJIMYHME OT PEAIbHBIX XapaKTepU3ylTcs He OECKOHEUHBIM, a BIIOJIHE OIpelesIEHHBIM
KOJIMYECTBOM CBOMCTB. Tak, MEXaHUKa OINHCHIBAET HE pealIbHbIEC NPOLECCHI, ¢ KOTOPBIMU YEJIOBEK
UMEET JIeJI0 B JCHCTBUTENBHOCTH, a MPOIECCHI, OTHOCSIIUECS K UACabHBIM 00bEKTaM, HalpuMep
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MaTepHaJbHBIM TOYKaM, KOTOPBIC ONHUCBHIBAIOTCS OYEHb HEOOJBIIUM KOJIWYECTBOM CBOWCTB, a
MMEHHO MacCOi ¥ BO3MO>KHOCTBIO HaXOJUThCS B IPOCTPAHCTBE U BO BPEMEHH.

[ToMrMoO wuaeanbHBIX OOBEKTOB B TEOPUHU 33JAIOTCS B3aWMOOTHOIICHUS MEXIY HHUMH,
KOTOPbIE ONUCHIBAIOTCS 3aKOHaMu. Kpome Toro, m3 nepBUYHBIX HJCAIBHBIX OOBEKTOB MOXKHO
KOHCTPYHpPOBAaTh MPOU3BOJIHBIE OOBEKTH. B wuTOre TEopHs, KOTOpash OMHCHIBAET CBOWCTBA
UealbHbIX OOBEKTOB, B3aMMOOTHOLICHMSI MEXAY HHUMH, a TaKKe CBOMCTBA KOHCTPYKLHH,
00pa30BaHHBIX M3 MEPBUYHBIX HJICAIBHBIX OOBEKTOB, CIOCOOHA OMUCATh BCE TO MHOrooOpasue
JAHHBIX, KOTOPbIC IOJY4E€Hbl HAa SMIHUPUYECKOM YpoBHE. J[IsI 3TOro Ha OCHOBE MCXOJHBIX
U/ICTbHBIX OOBEKTOB CTPOUTCS TEOPETUYECKAs MOJIENb KOHKPETHOTO SIBICHUS M MPEIoIaraercs,
YTO 3Ta MOJEJb B CYLIECTBEHHBIX CBOMX CTOPOHAX, B ONPE/IEICHHBIX OTHOIIEHUSAX COOTBETCTBYET
TOMY, YTO €CTh B JICHCTBUTEIBHOCTH.

Teopernueckuii ypoBeHb 3HaHMs OOBIYHO pAacwIEHSETCs Ha JBE COCTaBJAIOILIUE -
dyHaaMeHTanbHbIe TEOPUH M TEOPHH, KOTOPBIE OMMCHIBAIOT KOHKPETHYIO 00JacTh pealibHOCTH,
0a3upysach Ha 3TUX (QYHIAMEHTAIBHBIX TEOPHsX. Tak, MEXaHHKaA OMMCHIBAET MaTEepUaAlIbHbIE TOUYKH
¥ B3aMMOOTHOIICHUS MEXKIY HUMH, & Ha OCHOBE €€ IMPUHIIUIIOB CTPOSATCS Pa3IMYHbIC KOHKPETHBIC
TEOPHH, OIUCHIBAIOLINE T€ WIM UHBbIE 00JacTU peanbHOCTU. Hampumep, A onucaHus NOBEACHUS
HEOECHBIX TeJl CTPOUTCS HeOeCHas MEXaHUKa B IIPEANO0JI0KeHNH, YTO COJHIIEe - HEHTPaIbHOE TENIO,
oOnajaromiee OOJBIION Maccoi, a IUIaHEThl - MaTepHalibHble TOYKH, JBHXKYILUECS BOKPYT
LEHTPAJIbHOTO TEJNa [0 3aKOHAM MEXaHUKHU U 3aKOHY BCEMUPHOI'O TATOTEHUS.

Ponp Teopuu B Hayke, B YaCTHOCTH B €CTECTBO3HAHMU, OINPENENSIETCS TEM, YTO 3/1eCh
00BEKT YMCTBEHHO KOHTPOJHMPYETCS, [O3TOMY, BOOOIE TOBOPS, TEOPETUUECKUH OOBEKT MOMKHO
onucaTh Kak YrofHO AETalbHO M IOJYYUTh B MPUHIMIIE KAK YTOJHO JaJe€KHe CIEICTBHUS U3
TEOPETUYECKUX TpejacTaBieHuil. Ecim ucxomHple aOCTpakiuu BepHBI, MOKHO OBITH YBEPEHHBIM,
YTO U CIEICTBUS U3 HUX OyAayT BepHbl. CHUla TEOPUU COCTOUT B TOM, YTO OHA MOXKET Pa3BUBAThCSA
0e3 mpsAMOro KOHTaKTa C JCHCTBUTENBHOCTHIO, HO TPH YCIOBHH, YTO HWCXOJHBIC HPUHIUITBI
COOTHOCSTCS C JIeHCTBUTEIBHOCTBIO.

Hayunas Teopus — 3TO pa3BUBAIOLIASCS CHUCTEMa 3HAHMS (BKJIIOYAIOIIAs M AJIEMEHTHI
3a011y’KJIeHHs ), KOTOpasi UMEET CI0XKHYIO CTPYKTYPY:

¢ HMCXOoIHBIE OCHOBaHUS (TMEpBUYHBIC (hYHIAMEHTAIBHBIC MOHSTHS, TPUHIIUITGI, 3aKOHBI,
HOCTYJaThbl, aKCHOMBI U T.I1.);

¢ uneanu3upOBaHHBIN OOBEKT AAHHOM TEOPUU - aOCTpaKTHAs MOJEb CYIIECTBEHHBIX
CBOWCTB M CBfA3€H U3y4aeMbIX MIPEIMETOB (HapuMep, UealIbHbIN Ta3);

0 J5orMka TeopuM, HAalleJIeHHAas Ha TMPOSICHEHHE CTPYKTYpbl W pa3BUTHE 3HaHUS,
coJiep Kalliasi onpezeseHHbIe MpaBuiia BBIBOJIA M CIIOCOOBI JOKA3aTeIbCTBA;

{0 COBOKYIIHOCTb 3aKOHOB W YTBEPXKICHWH, BBIBEJCHHBIX H3 OCHOBHBIX MOJIOKEHHN
TEOpHH;

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

JIro0ast Teopusi BBINOJHAET OOJIbIIOE KONMUYECTBO @hyHkyuil. Ha3oBeM OCHOBHBIE U3 HHX.
Cunternyeckass (QyHKIUS OOBEIWHSET OTACTbHBIE HAYYHbIE 3HAHUA B EIUHYI0 CHCTEMY.
OObscHUTENbHAS (YHKLMS BBIABISET NPUYUHHBIE M UHBIE CBA3M KOHKPETHOIO SIBJIEHUS, €ro
CYILIIECTBEHHbIE XapaKTEPUCTUKH, 3aKOHBI €ro MPOUCXOXACHUS M pa3BUTHSA. MeTooornyeckas
(GyHKLUS OTBeuaeT 3a pa3paboTKy Ha 0aze TEOpUH Pa3HOOOPA3HBIX METOJOB, CIOCOOOB U MPUEMOB
HCCIIEIOBATENbCKON nesTenbHOCTH. [lpenckasarenbHas (QyHKuus, wid (QYHKIOUS [PEABUICHUSA,
dbopMynupyeT IpeACTaBICHUs O HEM3BECTHBIX paHee dakTax, 00bEKTax U UX CBOWCTBAX MJIHM O TeX,
O CYIIECTBOBAaHWHU KOTOPHIX M3BECTHO, HO OHH IOKA €Ille He BBIABICHBI. lIpakTtudeckas (QyHKIus
3aKJII0YAeTCs B CTPEMJICHMHM TEOPUM OBbITh BOIUIOIIEHHOM B MPAKTHUKY, CTaThb HWHCTPYMEHTOM
U3MEHEHHS JCHCTBUTEITLHOCTH.

Teopuu u3nararTcs pa3TUUYHBIMUA CIIOCOOAMMU:

¢ akcmomMaTHyecKoe IOCTPOCHHE TEOpUi, KOIJa HaydyHas TEOpHsl CTPOUTCS B BUJE
CHUCTEMBl aKCHOM (IIOCTYJaTOB) M MpaBWJI BbIBOJAA (AKCHOMATHKH), TO3BOJIIONIMX IyTEM
JIOTHYECKUX BHIBOJOB TIOTYYaTh YTBEPKICHUS (TEOPEMBI) JTaHHOW TEOPHH;
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¢ TeHeTHYecKoe MOCTPOCHHUE, KOTJa MPEeIMET BBOAUTCS MOCTENEHHO M MOCIIEI0BATEIHLHO
PacKpbIBAETCS OT MPOCTEHIINX 10 Bce Oosiee u 0oiee CI0KHBIX aCTlEKTOB.

Teopun BO3HMKAIOT BO B3aUMOACHCTBUM TEOPETHUYECKOIO W AMIIMPHUYECKOIO YPOBHEH
MO3HAHUS PEAJbHOCTH HA OCHOBE, HAMpHUMEp, MPOUEAYP MOACIUPOBAHUS PEATbHBIX IPOIECCOB,
Korja Ha 0a3e aHaM3a MOCTPOSHHBIX MOJICTICH BBIBOASTCS MPOBEPSIEMbIEC SMITUPHUECKU CIIC/ICTBUSA,
W MBICICHHBIX 3KCIIEPUMEHTOB, B KOTOPBIX TEOPETHUK «IIPOTOHSAETY» BO3MOKHBIE BapUAHTHI
MOBEJICHUS UJICATU3UPOBAHHBIX 00BEKTOB. Pa3BuTHEM 3TOro METO[a TEOPETUUYECKOIO MBIIUICHHUS,
KOTOpbI BrepBeie mnpumeHws [. ['anuieid, sBiseTcss MaTEMAaTHYECKHl HKCIEPUMEHT, KOrja
BO3MOYKHBIE TIOCIIEJICTBYS BapbUPOBAHUSI YCIOBUM B MaTEMaTUUECKOW MOJIEJIH MPOCYUTHIBAIOTCS HA
COBPEMEHHBIX KOMITbIOTEpAX.

Oco00 creayeT NMOMYEPKHYTh, YTO TPaHHUIA MEKIY SMIUPHUECKUM U TEOPETHUYCCKHM
YPOBHSIMM YCJIOBHA U MOJBHU)KHA: TEOPETUUECKUI YPOBEHb OMUPACTCA Ha JaHHBIC SMIIUPUUECKOTO
YPOBHS, a OHMIUPHUYECKOE 3HAHWE HE CBOOOAHO OT TEOPETHUYECKUX NPEICTABICHUN, OHO
00s13aTeIbHO  TOTPYKEHO B  OMNPEACIICHHBIA TEOPETUYECKUH KOHTeKCT. Hampumep, Ha
dKCIIEpUMEHTaIbHOU (poTorpadum, caenanHOi B MAarHUTHOM TI0JI€, MTOSBUJIHCH CIIUPAIBHBIC JINHUH.
W3 Teopun H3BECTHO, YTO B MArHUTHOM IIOJI€ 3apsDKEHHBIE YaCTULBI JABUXKYTCS IO CHUPAJIH,
MIPUYEM DJIEKTPOHBI - B OJJTHY CTOPOHY, a TIO3UTPOHEI - B IPYT'YIO, IO3TOMY JIEJIAETCs BBIBOJI, YTO HA
dororpadbun - cren  ABMKYIIETOCS OJEKTpOHA WM MO3uTpoHa. Ecim  Teopernueckux
MIPEICTABJICHHUI B UCCIEAYEMOU 00JIaCTH HET, 3TU TPAEKTOPUU HUYETO HE CKaXyT. Takum 00pazoM,
HE cleAyeT a0CONMIOTU3HPOBATh OJMH YPOBEHb B yIIEpO IpYyromy, CBOJAS BCE HAy4yHOE 3HAHHE B
1[E€JIOM K SMIUPUUYECKOMY €TI0 YPOBHIO JIMOO UTHOPUPYS IMIIUPUUCCKUE JAaHHBIC.

Korma s anekBaTHOrO ONHMCAHMS HEKOTOPOW 00JIaCTM 3HAHUS HEJIOCTATOYHO
OMIUPUYECKOTO M TEOPETHUYECKOTO YPOBHEH, BBIICISIOT YPOBEHBb (PHIIOCO(MCKHX MPEIINOCHUIOK,
coJlepkaluii oOlue MpeacTaBiIeHus] O JCHCTBUTENBLHOCTU M mpolecce mo3HaHus. CyliecTByeT
HEMaJI0 €CTECTBEHHO-HAYYHBIX TEOPUM, KOTOPbIE HE BBI3BIBAIOT CIOPOB II0 TOBOIY HX
bunocopckux OCHOBAHUH, MOCKOJIBKY OHU ONHM3KU K OOIIEMPHUHITHIM U MOSTOMY HE BBICTYIAIOT
MPEIMETOM CHEIHAIILHOTO aHan3a, a BOCIPUHUMAIOTCS KaK HEYTO caMo cOo0OH paszymeromieecs.
Opnako 3TO ciydaercs Jnajieko He Bcerna. Tak, ¢punocodckue TMCKYCCHH 10 HACTOSIIEr0 BpeMEH!
BEJIyTCS IO MpoOJieMaM HWHTEPHpPETAly MaTeMaTUYeCKOro ammapara B KBAaHTOBOM MeEXaHHKE,
OTHOCHUTEIILHO Pa3UYHBIX aCMIEKTOB YUEHHS 00 3BOJIOIUYU KUBOW MPUPOIBI U T.1I.

Meron wWccleoBaHUS WM COYETAaHHE METOJOB B KaXKIOM KOHKPETHOM CIydae
BbIOMpaeTcss UHAUBUAYadbHO. OIHAKO CYIIECTBYIOT JIBa T€HEPAIbHBIX MYTH MMO3HAHUS, KOTOPHIE
ob111 chopmynuponansl emie B XVII B. [15].

B ocnoe npennoxxenHoro ®. BakoHOM »MIUPUYECKOTO, WM WHAYKTUBHOTO, METOAA
JEKUT WUHAYKIHS — CHOCO0 pacCyXACHHs, MPU KOTOPOM OOIIMI BBIBOJ JENAETCS HAa OCHOBE
00001IIeHNsT YaCTHBIX TOCBUIOK. B sMmmupuyeckold mporpamme 3aioxeHa HOes O TOM, 4YTO
MPaKTUYECKOE 3HAHUE O MUPE MOXHO MOJYYUTh TOJIHKO M3 ONBITA, T.€. HA OCHOBE HAOIOJCHHUN U
skcriepuMenTa. [lo mpicnu bokoHa, ABMKEHHME OT YacTHBIX CllydyaeB KO Bce Oosee IHUPOKUM
0000IICHUSM SIBIICTCS €IMHCTBEHHO BO3MOXKHBIM ITyTE€M IMO3HAHUS TIPUPOJIBI.

Pannonanuctuyeckyro nmporpaMMy HaydHoOro uccienoBanusi npemioxun P. Jlekapr. Ilo
€ro TPEJCTABIICHUSIM, OCHOBY WCCJIEIOBAHUS JIOJDKHBI COCTaBIATh HWHTYUIUS UM JETyKITUS:
WHTYHUIUSL TIO3BOJISIET BBIACIUTh B PEATBHOCTH MPOCTHIE M CaMOOYEBUJIHBIE HCTHUHBI, a Ha
OCHOBAHUWU NEIYKIIUU (IBYKCHHS MO3HAHUS OT OOIIEr0 K YaCTHOMY) W3 MPOCTBHIX UCTHH MOYKHO
BBIBECTH JOCTATOYHO CIIOJKHBIC 3HAHMSL.

NHnykTHBHAS MOJNeh HAYYHOTO TO3HAHHWS OblIa oueHb momyisipHa. Kaxkercs BmosiHe
MOHSTHBIM, YTO HAy4yHOE IO3HaHUE JEHUCTBUTEIBHOCTH OCYILECTBIAETCS TOJIBKO TOIJa, KOTIa
MMEEeTCs BO3MOXKHOCTh €€ HaOJIoJaTh, SKCIEPUMEHTHPOBATh C HEW; TaKoe MPEACTABJICHHE O
HAay4YHOM NO3HAHUM COOTBETCTBYET Ja)X€ COBPEMEHHOMY 3IpaBoMy cMbiciy. OAHAKO NpPOTUB
YHUBEPCATHPHOCTH WHIYKTUBHBIX OOOOIIEHUI BBIABUTACTCS PAJl CYIMIECTBEHHBIX JOBOJOB. Bo-
MEPBbIX, HHAYKIUS HE MOKET MIPUBOJUTH K YHUBEPCAIbHBIM CYXICHUSM, B KOTOPBIX BBIPAXKAIOTCS
3aKOHOMEPHOCTH; KOHEYHO, B OMBITE MOXKHO 3a()MKCHPOBATh KAKYIO-TO TMOBTOPSEMOCTH, OJIHAKO
OHa He 0053aTeTbHO COXPAHUTC 3a MpeAeTaMi HeTIOCPEICTBEHHO HAOIII01aeMOTO0.
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Bo-BTOpBIX,  MIOOBIE  SMIUPHYECKHE  HUCCICIOBAHHS  MPEANONAraloT  HAIUYUE
TEOPETHYECKUX YCTAHOBOK, 0€3 KOTOPBIX OHHM MPOCTO HEOCYIIECTBUMEBI. Jlemo B TOM, YTO
HEBO3MOXKHO OCYIIIECTBUTH U JJAXKE MPUAYMATh TAKOH OIBIT, KOTOPHIA HE OMPenesuics Obl KAKUMU -
TO TEOPETUYECKUMHU MPEJICTABICHUAMHU. be3 TeopeTHyecKkol yCTaHOBKM HE MOKET BO3HHMKHYTh
Jake uies SKCIepUMEHTa. B UCTOpUU HAyKH U3BECTHHI (DYHAaMEHTAIBHBIE TEOPETUYCCKHE
pe3ynbTaThl, KOTOPBhIE OBLIM IMOJYy4YeHBI 0€3 HEMOCPEJICTBEHHOIO OOpalIeHHS K AIMIHUPUICCKOMY
Matepuany. Hampumep, HE CyIIECTBOBAIO HHUKAKMX OCOOBIX (DaKTOB, KOTOpPBIE MOIJIH OBl
MOCHYXUTh A. DUHITEHHY Ui CO3AaHHs OOINEH TEOPUU OTHOCHUTEIBLHOCTH, a CIelHaTbHAs
TEOPHsI OTHOCUTEIILHOCTH ObLIIa CO3/IaHa IIPHU PACCMOTPEHHUH TEOPETUIECKON TPOOIJIEMBbI, CBSI3aHHON
C HCTOJKOBaHUEM MPUPOJLI TPOCTPAHCTBA-BPEMEHU M MECTa IPOCTPAHCTBEHHO-BPEMEHHBIX
MPEACTABJICHUI B CTPYKTYpE HAYYHOTO 3HAHUS.

[IpoTHB pallMOHAIMCTUYECKONM MOJEIM HAYYHOTO MO3HAHUS TaK)KE€ MMEIOTCS BO3PaKEHUS.
KoHeuHo, B COBPEMEHHOM TEOPETHUYECKOM MBIIIJICHUHM OTPOMHA POJIb ACAYKIMH U HHTYULIUH.
OmHako 3TH NMPUHIMIIBI Jajieko He odeBUAHBL Tak, H. JloGaueBckuii, 3aMEHUB TATHIN MMOCTYJIAT
EBxinna, cormacHO KOTOpOMY 4Yepe3 TOYKY, JIeKAI[yl0 BHE JAHHOW MPSMONW MOXXHO MPOBECTH
NPSIMYIO, ApAJUIEIbHYIO JAHHOM, U IPUTOM TOJIBKO OJIHY, [IOCTPOMJI HEEBKIUJOBY FT€OMETPHUIO, TIe
yepe3 TOUKY, JIEKALlYyH0 BHE JAaHHOW INPSAMOM, MOYKHO IIPOBECTH IIO KpailHEH Mepe IBE IpsIMBIE,
napajuieiabHble TaHHOM. Takoe yTBepXkJAeHUE HUKAK HENb3s Ha3BaTh OYEBUIAHBIM. 10O K€ MOXHO
CKa3aTh 00 OCHOBaHUAX KBAaHTOBOM MEXaHUKH, O TEOPUU OTHOCUTEIHHOCTH, COBPEMEHHOMU
KOCMOJIOTHYECKOM Teopur bonbiioro B3phiBa.

Kpome Toro, u uHAyKTUBHAS, U IEIYKTUBHAS MPOTPaMMbl UCCIIEIOBAHMI MPEIOIararor,
YTO B HAyKe HE MOXKET COJEpKaTbCsi BEPOATHOCTHOE 3HaHWe. OJIHAKO pa3BUTUE HAYKU
MPOJEMOHCTPHPOBAIO  3(PPEKTUBHOCTH  UCIOIB30BAaHUS  BEPOSTHOCTHBIX  MPEACTABICHUHN
MPAKTUYECKH BO BceX 00NacTsAX Hayku. VX 3HaYMMOCTh HACTOJIBKO BEJIHMKA, YTO HHOT/A JaXe
TOBOPAT O BEPOSITHOCTHOW KapTuHe Mupa. OOpa3iiaMu TaKoro pojia TEOPUH SBISIOTCS KBAHTOBAS
MEXaHWKa, TEHETUKA, TEOPHsI IBOJIIOIMH, TCOPH HHPOPMAIIHIH.

Takum  oOpa3oMm, HaydyHOE HCCIEAOBaHHWE - JTO  CJIOXHOE COYCTaHHE W
B3aUMOIEPEIIETEHUE HHAYKTUBHOTO M JEAYKTUBHOTO METOJOB C BKJIIOYEHHUEM B KOHKPETHBIE
MIPOTpaMMBbI T€X WJIM HHBIX BEPOSITHOCTHBIX CYXKICHUN O HaOIIOJa€MbIX SBJICHUSIX.

3arpoHeM emie OAHY MpodireMy - MpodlieMy NPUHLIUINUAATHHOW HEBO3MOXKHOCTH
MOCTPOEHUS HEKOW €IMHON TEeOpuH, KOTOpasi oxBaTbiBaja Obl (hyHIaMEHTaIbHbIC MPUHIIUITHI BCEH
MpeIMETHOM 00JacTh eCTeCTBO3HAHUS M Ha 0a3e KOTOPO BCe OCTallbHbIE TEOPUH ITOW o01acTu
BBICTYMAJIM KaK 4acTHbIe ciaydau [15]. Takumu cTpemMiIeHUSIMH OTMEYEHA MCTOPHUS MPAKTUUYECKU
Bcex obOmacredt Hayku. Tak, mo koHma XIX B. Bce (u3uku ObUIM YOEKIEHBI, YTO EIMHON
(GU3UYECKON TEOpHer MOXKET CIYyKUTh MEXaHWKa, HO MOTOM BBIICHHIJIOCH, YTO 3TO HEBO3MOXHO.
[lo3nHee B KayecTBE €IMHOM TEOPUM MOMBITAIUCh HCIOJIB30BATh 3JIEKTPOJUHAMHKY, OHAKO
BBISICHUJIOCh, YTO CYIICCTBYIOIIME BHJIBI B3aUMOJCUCTBUN - SJIEKTPOMArHUTHBIC, cla0ble |
CUJIbHBIE, TPABUTAIIMOHHBIE - TPYTHO 0OBbETUHUTH B OJHOU TEOPHUH.

[TonbITKM coO3MaHUS €IMHOW TEOPHUU OCHOBBIBAIOTCS HA TOM, YTO YHHBEPCAIbHBIC
MPUHIIMIIBI, KPUTEPUU HAYYHOCTH OTHENSIOT HAayKy OT JIpYrux cdep YeloBEeYeCKOW KYIbTYpBHI,
JIEATETLHOCTH U TEM CaMbIM OOBEIUHSIOT pa3MudHbie 00JacTH 3HaHUA. Ho B TO ke BpeMs Kaxias
U3 HUX oOnajgaer cBoeil crnenudukoi, pa3beIWHAIIEH MX B Tpelnenax HayKh, U OOBEKTHI,
OTNMCBHIBAEMBIE B PAa3HBIX HayKaX, 3HAYUTEIBHO OTIMYAIOTCS ApYr oT npyra. COMHHUTEIBHO, YTO
dbusznyeckrue, XUMUYECKHE, OMOIOTUYECKUE, reorpauueckue, TeoJIOrHuecKue U Apyrue sSBICHUS
MOTYT OIHCHIBATHCSI HA OCHOBAHHUH OJTHUX M TE€X K€ MPHUHITUIIOB.

Hayunass Teopusi - 5T0 cucrema aOCTpakiuii, MPU TOMOIIM KOTOPBIX PACKPBIBAETCS
cyOoOpaMHAIMS CBOWCTB JEHCTBUTEIHLHOCTH, T.€. TEOPUS JAET KAKOW-TO Cpe3 JNeHCTBUTEITHLHOCTH.
OpnHako HM OJHA cHUcTeMa a0CTpaKIMi HE MOXET OXBATUTh BCE OOraTcTBO JEHCTBUTEIHLHOCTH.
[ToaTOMy HOMKHBI CYIIECTBOBATH PA3IMYHBIE CHCTEMBI aOCTPAaKIUA, KOTOPHIE HEPEAYIHUPYEMBI
(HecBOAMMBI) APYT K ApPYTY, ONpeAeNeHHBIM 00pa3oM COOTHOCSTCS JAPYr C OPYroM, HO He
MepeKphIBAIOT Ipyr apyra. CiegoBaTenbHO, T00as HAydHas! JUCIUTIINHA, KaK Obl BEJIMKH HU ObLTH
yCIeXyu B WUHTETpAIH OXBAThIBAEMBIX €0 3HAHUN, COCTOUT W3 HECKOJIBKUX HAayYHBIX 00OJacTei,
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cnenuduKka KOTOPBIX OTOOpa)kaeTcs OTHOCHUTENBHO 3aMKHYTBIMH CHUCTEMAaMH  TOHSITHH,
MPEACTABISIIONIMMA  COOOM TEOpHUHM, KOTOpPhIE B CBOIO OYepenb OOBEAMHSIOT BOKPYT ceOs
COOTBETCTBYIOIIUM SMIIMPUYECKUI MaTEepHal.

Bomnpoc 3. ITnyeckune npodaeMbl B HayKe

Hayka - commansHoe sBieHue. OHa cO34aeTcsi COOOLIECTBOM YYEHBIX M MPEICTaBISET
co00i1 He TOJIbKO OTHOIIIEHHE YYEHOIO K M03HABAEMOM UM JAEHCTBUTEIHLHOCTH, HO U OMPEICIICHHYIO
CUCTEMY B3aMMOCBS3CH MEXIy WICHAMH HAy4yHOro cooOmiecTBa. B Hayke cyliecTByeT CBOM
cnenuduyecknii o0pa3 >KU3HM, PEryIHpPyeMbld CHCTEMOM, Kak IpaBUJIO, HEMHCAaHbIX, HO
nepeaBaeMbIX M0 TPAIUMLUA HOPM, CBOsI cucTtema LeHHocted [15]. B nacrosimiee Bpemsi pacrer
BHMMAaHHUE HUCCIIEIOBATENEH K COLMAIBHBIM, YEJIOBEYECKUM, T'YMAaHUCTHUUYECKUM acleKTaM HayKw,
CKJIaJbIBaCTCSI 0c00as AUCHUIUIMHA - OMUKa HAYKU - COBOKYNHOCMb MOPANIbHLIX HOPM,
HPABCBEHHBIX U YEHHOCMHBIX NPUHYUNOG, NPUHAMDBIX YUEHbIMU U ONPeOeNaiouux ux nogeoexue 8
HAYYHOM coobwecmae.

Hayxka Bo3HUKaeT, CyliecTBYeT U pa3BUBAETCS B OOIIECTBE, MPEJICTaBiIsAs COO0M OAUH U3
BOXHEHIINX COIHUAIBHBIX HMHCTUTYTOB. COLMAaNbHBI HMHCTUTYT - 3TO crenuduueckas cdepa
YHOPAIOYEHHBIX OTHOLIEHUM MEXAy JIOJbMH, a TakKe YCTOMYMBOM OpraHu3aluh HX
JESATENIbHOCTH. JTa YHOPSAJOYEHHOCTh M OPraHU30BaHHOCTH JIOCTUIaeTCsl MyTEM HOPMaTHBHO-
LEHHOCTHOTO PEryJIMpOBAaHUS MEXKJIMYHOCTHBIX B3aUMOJAEUCTBUI. BHyTpeHHee ycCTpOWCTBO
COLIMAJILHOTO WMHCTUTYTAa OIPENESIeTCSl CUCTEMOW HOPM M LIEHHOCTEW, B CBSI3U C YEM JIIOJSM,
BCTYMAIOIIMM B KOHTAKT B paMKaxX COLMAIbHOTO HWHCTUTYTa, HET HaJOOHOCTH BCAKHH pa3
JIOTOBApUBATBCS O TOM, HAa KaKHX YCIOBUSX OHHM OYyAZyT B3aUMOJCHCTBOBATH MEXIY COOOI.
Cucrema HOpM OYEPUYHMBAET KPYT AOIYCTUMOTI'O, BO3MOXKHOI'0, IPUEMIIEMOCTh IOBEICHHS B paMKax
couuanbHOro MHCTUTYTa. CHUCTEMA LIEHHOCTEH ONpeaesnseT, 4To SBISETCS JOJDKHBIM, T.€. BO MM
Yero JIIOJU CIEAYIOT MPUHATHIM HOPMaM M BOOOIIE IeHCTBYIOT.

Kaxnapiii couuanbHblii MHCTUTYT pACIOara€T MEXaHW3MaMH BHEIIHETO KOHTPOJIA 3a
MOBEJICHUEM M ACHCTBUSIMH JIOJICH, a UMEHHO HaOOpPOM IMO3UTHMBHBIX M HETaTUBHBIX CaHKIIUH,
KOTOPBIMU MOOULIPSAETCS OKUAAEMOE MOBEJCHUE U HaKa3bIBaeTCsl OTKIIOHsIoUleecs. Eciu roBoputh
O COIIMAJIbHOM MHCTUTYTE HAyKH, TO 3[ECh IIaBHOW MO3UTUBHOW CaHKIMEW SIBIIAETCA NMpPHU3HAHUE
KOJJIET, KaK COBPEMEHHBIX, TaK W YUYEHBIX MOCIEAYIOIUX MOoKojaeHu. [Ipu3zHanue wmoxer
BBIpAXaThCsl B pa3HbIX (hopMax - OT MUTHUPOBAHUS B HAYYHBIX TPyAax A0 YBEHUYAHUS MPECTUKHOU
HayyHOW mnpemueil (Hampumep, HobOeneBckoil) M gake 1O YBEKOBEUEHHUS HMEHH Y4YEHOro B
Ha3BaHMU 3aKOHA WM Teopuu: 3akoHbl MexaHuku W. Heprotona, Ilepmonnueckas cucrema
sanemenToB J[.MI. MennaeneeBa, Teopusi OTHOCUTEIbHOCTH A. DWHIITeHHa W T.M. TOro, KTO
JIOTTYCKaeT OTKJIOHEHUE OT MPUHATHIX B HayKe HOpM ((pambcudukanus pe3ylibTaToB SKCIIEPUMEHTA,
NpUIKCHIBAaHUE ce0e YyKUX JOCTHKEHHWH, IUlaruaT - BOCIPOM3BEIEHHE TOTO, YTO CJEJIaHO
Ipyrumu, 0e3 CChUIKM Ha HUX), OXHAAIOT HETaTUBHBIE CAHKIUU - WUTHOPHPOBAHHE HAyYHBIM
COO0O0I1IECTBOM TOT'0, UTO JI€JaeT JaHHBIA YUEHBIH, a €ClIi B HAy4YHOU JIuTepaType HET YIOMUHAHUM -
[IUTAT UM CCBUIOK Ha pa0OTHI, TO 3TO 3HAYUT, YTO JIJISI HAYKU OH MOMPOCTY HE CYIIECTBYET.

OTHU MEXaHU3Mbl HOPMAaTHBHOTO KOHTPOJISI HE BCETJ]a CpadbaThIBatOT JOJDKHBIM 00pazom. C
OJIHOIM CTOPOHBI, KOJJIETHM-COBPEMEHHUKH TOI49ac HEe O0aNaloT JTOCTATOYHON KOMIETSHIIMEW s
TOT0, YTOOBI MPaBUJIBHO OLEHUTH HOBBIM, PEBOJIIOLIMOHHBIA pE3yNbTat, a ¢ APYro - MpuU3HaHUE,
NyCTh BPEMEHHOE, HWHOIZA MOJNy4yaroT HJEH, HE HMEIOUIHe JOJKHOIO OOOCHOBAHHS U HE
3aCITyKUBAIOILIUE MPU3HAHMUSL.

Hapsiny ¢ BHEIIIHUM HOPMATUBHBIM KOHTPOJIEM ACHCTBYET U BHYTPEHHUM KOHTPOJIb, KOT1a
HOPMATHBHBIC OKHIaHUSI CTAHOBSTCS JIOCTOSTHUEM JIMYHOCTH, TPEBPAIIAIOTCS B MOTHBHI JICHCTBUS,
ONpEeNEeNsIeMOr0 HE HM3BHE, HE CTPaXOM HaKa3aHUs WM CTPEMIICHHMEM K BO3HArpaXKJIECHUIO, a
MOOYXJACHUEM U JKeJTaHUEM, UTYIIUM U3HYTPU JTUIHOCTH.

3apoxaeHre HayKH KaK COLUAIbHOIO MHCTUTYTA MPUHATO OTHOCUTH K 3amagHoil EBpore
XVI-XVII BB. Ilpomecc HWHCTUTYLIMOHANW3AllMM HAyKH BKJIIOYaeT B ce0d JBa acrekTa:
dbopMUpyeTCsl CONMANBHBI MHCTUTYT HAYKH CO CHENH(PUUECKONH CHUCTEMON LEHHOCTEH M HOpM;
YCTaHABJIMBAETCS COOTBETCTBUE MEXIY ITOM CHCTEMOM M HOPMATHBHO-LIEHHOCTHOM CHCTEMOH,
XapaKTEepHOM sl 00I1IeCTBa B I[EJIOM, JIJIsl BCEH CETH COIMAIbHBIX MHCTUTYTOB. HO Kak mokas3piBaeT
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UCTOPUYECKHH OMBIT, 3TO COOTBETCTBHE HUKOT1a HE OBLJIO MOJHBIM U OTHOIIEHUS MEX]y HAYKOU U
oOmiecTBOM Bcerza ObUIM 0oJiee WIIM MEHEe HANpPSKEHHBIMU. DTO BBIPAXKAECTCSI, HAIPUMED, B TOM,
YTO TOCIOJACTBYIOIIME B OOIIECTBE EHHOCTH HE MO3BOJIIOT Pa3BUBATh HEKOTOPHIE HANpaBJICHUS
HCCJIEIOBAaHUM, OCYILIECTBUMBIE C TOYKU 3PEHUS UMEIOMIMXCS Y YUCHBIX BO3MOXKHOCTEH, 3HAHUIA,
CPEACTB U METO/0B. Tak, JOBOJHHO JOJITO HEHHOCTH OOIIECTBA MPEMSITCTBOBAIN HCIIOJIB30BAHHIO
TaKOro CpeCTBa M3YUYEHUs aHATOMUU yesoBeKa (MpU MOArOTOBKE Bpayeii), KaKk BCKPBHITUE TPYIIOB;
mumib B XVI B. A. Be3anuii ctan npoBOJUTh BCKPBHITHS. A JIBa CTOJIETHSI CITYCTSI BCKPBITHUE TPYIIOB
NPEeBPaTUIOCh B MOJHOE 3aHITHE, MPOU3BOJAWINCH Ja)K€ YacTHbIE BCKPBITUSA, Oojee TOro,
HEKOTOPbIE CEMbH HCIOIb30BATIM TPYIBl CBOUX YMEPIIUX JUIsi COOCTBEHHOTO NMPOCBEIICHUS HIIU
YIIOBJIETBOPEHUS JIFOOOMBITCTBA.

B oOmem ciydyae B3aMMOOTHOIICHHUS MEXIY OOIIECTBOM M COLMAIBHBIM HWHCTHTYTOM
HAayKH MOXHO TMPEACTaBUTh Kak B3auMooOMeH. OT Hayku OOLIECTBO IMOJIy4aeT MPEXIE BCEro
Hay4HbIE 3HaHUS, KOTOPHIE YYacTBYIOT B (DOPMUPOBAHHHM KYJIbTYPHl U MHPOBO33PEHHS JIOJCH,
OTKPBIBAIOT HOBBIE MPOMBILIUICHHBIE, CEIbCKOXO3SHCTBEHHbIC, MEIULIMHCKUE TEXHOJIOTUU, HOBBIC
UCTOYHUKHU CHIPhSl U SHEPTUH, CPEACTBA CBSA3HM M TPAHCIIOPTA, JIaXKe HOBBIC CEpPbI YEITOBEUECKOM
nesitenbHOCTH. OcoObIi BU 3HAHUI, BhIpaOaThIBA€MbIX HAYKON M BaXKHBIX JIJIs1 OOIIECTBA, - 3HAHUS
0 MyTSIX U METOJaX KCII0JIb30BAHUS HAyYHBIX 3HAaHUH B IpakTUUYecKuX 1eisix. Kpome Toro, yuensie,
3aHUMAasACh MPEINOo/IaBaHWEM, HE TOJIbKO OOECIEeYMBalOT MPOIECC BOCIPOU3BOJACTBA HAYKH, HO U
(bopMHPYIOT MHTEIUIEKTYaIbHBIA OTEHIMAN 00mecTBa. Bricokas KBanu(uKaKs U OMBIT YUEHBIX
MO3BOJISIOT BBICTYIATh UM B POJIM SKCIIEPTOB MPH MOATOTOBKE M pEaIU3alNK Pa3IUYHbIX POCKTOB:
COLIMAJIbHBIX, SKOHOMUYECKUX, KYJIbTYPHBIX, IOJUTUYECKUX U T.II.

Hayka nmomyuyaet moiep>kKKy co CTOPOHBI OOIIIECTBA, B CBOIO OYEpe/Ib JaBasi OOIIECTBY TO,
YTO OOLIECTBO CUMTAECT BAKHBIM, IOJIE3HBIM M Jaxe HeoOxomuMmbiM. IIpu 3ToM oOmiecTBeHHAs
MOJJIEP)KKAa HAYKH OCYIIECTBIsieTcs B pa3HbIX ¢opmax. Hayka momydaer pecypchbl, HyKHbIE IS
CBOETO BOCHPOM3BOJCTBA M pa3BUTUSA: (UHAHCOBBIE; MaTe€pUaJIbHbIE (3€MJIsl, 3AaHUA,
o0opy/noBaHue, MaTepuaibl, HIHEPrus); HHTEJUIEKTyalbHbIE W TaKOWl BaXHBIH pecypc, Kak
0OI11IeCTBEHHBIN CTATYC, MPECTHK HAYKH, yOEKIeHUe OOIIECTBA U TOCYAapCTBa B TOM, UTO 3aHSATHUS
HaYKOI1 M0JIE3HBI, T.€. OOIIECTBO J0JKHO BEPUTH B IIEHHOCTh HAYKH KaK TaKOBOIL.'

BocnpousBoacTBo Hay4HOro cooOIIecTBa, T.€. MOJrOTOBKAa HOBBIX MOKOJIEHUH YUYEHBIX,
CBSI3aHO HE TOJIBKO C Iepeadeil ONpeaeseHHOW CyMMBbl 3HaHUH U YMEHMM, HO U C YCBOEHUEM UMU
U7eanoB U IeHHOCTel Hayku. Bo3MOXHBI Ba criocoda MpeeMCTBEHHOCTH B YCBOCHUHU MPUHLIUIIOB
HOPMAaTHBHO-LIEHHOCTHOH cucteMsl [15]. Bo-nepBbIX, uaeansl U IEHHOCTH 3a()UKCHPOBaHbI B BUJIE
HEKOTOPOT0 YCTHOTO WJIM MUCHbMEHHOTO KOJIEKCAa U HOBBIM 4YJIeH COOOIECTBa, yIOCTOBEPUB CBOIO
IIPUBEPKEHHOCTh OCHOBOIIOJIATAIOIIMM HJcalaM M LEHHOCTAM, MOJIy4aeT MPaBO CaMOCTOSTEIBHO
3aHMMATbCAd COOTBETCTBYIOIIMM BMJIOM JiedTeabHOCTH. Hampumep, Kakaplii BBITYCKHHUK
MEAMIIMHCKOTO By3a JOJKEH AaTh «KIATBY ['ummokpaTtay, 4yTOOBl MOTYYUTH MPaBO 3aHUMATHCS
po(hecCuOHATEHON e TENbHOCTHIO.

Bo-BTOpBIX, B X01€ HEPOPMATBHOTO JIUYHOCTHOTO OOIEHUS YUUTENIh CBOUM MOBEIEHUEM
JEMOHCTPHUPYET 00pa3libl CIEeIOBAaHUS ILEHHOCTSAM M HOPMaM HAay4dHOI'O COOOIIECTBa, KOTOpHIE
HEMOCPEJCTBEHHO YycBauWBaeT YyueHMK. CXOJIHYIO poJib HrpaeT oOpalleHue B Ipolecce
npenofaBaHusl K KOHKPETHBIM OSIM30JaM U3 HCTOPHUHM HayKH, MOBECTBYIOIIUM 00 oOpa3uax
MOBEJICHUS JIMJIEPOB HAYYHOT'O COOOIIECTBAa B KPUTUUECKUX CUTYaLUsX.

Ho BbIOOp 3THX HcTOpHYecKuX 00pa3loB BO MHOTOM ONpPENENseTcs CYIIECTBYIOIIUMU B
JJAaHHOE BpeMsl HOpMaMHU U LIEHHOCTSIMU. B kauecTBe nmpumMepa paccCMOTpPUM JiBa BhICKa3biBaHus .
Heiotona. B onHoM u3 HUX HBIOTOH TOBOPUT O TOM, YTO BCEMHU CBOMMU JOCTHKEHUSIMH OH 00s13aH
TOMY, YTO OH CTOSUI Ha «IUIeYaX TMTaHTOB)» — CBOMX MPEAIICCTBEHHUKOB. 3/1eCh 3aMKCHUPOBaHA
HEO0OXOUMOCTD C JTOJKHBIM YBaKEHHUEM OTHOCUTBHCS K TBOpPLAM HAayKH' MPOIJIOr0 U ONUPATHCA B
CBOEH IEATEIbHOCTU Ha IOJIYYEHHBIE UMM PE3YyJbTaThl. JTa HOPMA COXPAHAETCS B HAayKe IO ceil
neHb. J[pyroe Boicka3biBaHue HbI0TOHA — «TUIIOTE3 HE U3MBIILIAIO» - (PUKCUPYET HOPMY Hay4HOM
NeSITeIbHOCTH, TPeOYIOUIYI0 pPYKOBOJCTBOBAaTbCSI HE CIEKYIATHBHBIMU yMO3PEHUSMH, a
JIOCTOBEpHbIMU (pakTamMu. MHOTHE TMOKOJEHMSI YYEHBIX CTPEMUJIUCH CIEI0BaThb ATOW HOpPME.
Opnnako B XX B. oHa ObljIa OCTaBJIeHa O] COMHEHHE, a MOMYJIAPHBIM CTajlo BbICKa3biBaHue H.
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Bopa o Tom, uTo 1 mporpecca GU3MKU HEOOXOTUMBI «CyMACIIEIIINE) UAEH, TTO3BOJIAIONINE T10-
HOBOMY OCMBICIUTh M CBSI3aTh MMEIOIIMECS B PACHOPSIKEHUU y4yeHbIX (pakTbl. B Takom ciyuae
«U3MBIIIUJICHHE THUIOTE3» JIOHKHO OBITh peadMIMTHPOBAHO, XOTSA BCE JK€ HE OTMEHSETCS
HE00X0AUMOCTh HCKaTh (PaKTUUECKOE MOITBEPKACHUE UJCH U TUIIOTE3.

. Kuznp Hayku — mocTosiHHas OopbOa pazIMYHBIX MHEHUH, HampaBiieHHH, Ooprba 3a
npu3HaHue paloT, uaed y4eHoro, a Takke Oopbba 3a NMPUOPUTET B IMOJYYEHHOM pe3yJbTare.
HopmaTuBHO - IEHHOCTHas CHCT€Ma HAy4YHOIO COOOIIECTBA HE TOJIBKO JIONYCKAaeT, HO U
CTUMYJIUPYET KOHKYPEHLMIO MEXIY YYEHbIMH, Onarofapsi 4eMy JOCTUIAETCsl MPOrpecc Hay4HOTo
MO3HAHUA. DTa CUCTEMa YCTaHABIMBACT M MPaBUJIa YECTHOW KOHKYPEHTHOH OOphObI, oOecreurnBast
€IMHCTBO HAYYHOr'0 COOOIIECTBA, NOCKOJIBKY Ka)K/bli yUEHBIH MOXKET PeaM30BaTh CBOM HAay4YHbIE
MHTEPECHI JIIIb B PAMKaX HAYYHOTO COOOIIECTBA, YTO MOOYXIAET €ro OTHOCUTHCS C YBAKECHHEM K
KoyieraM.B MHpPOBOM HayyHOM COOOLIECTBE MOXHO BBIJCIUTh HALMOHAIbHbIE Hay4YHbIE
coo0IIecTBa, CYMIECTBYIOMIME W JEHCTBYIOIIME B Ipefesax TOr0 MM HHOIO TOCyJapcTBa, U
JUCLUIUIMHAPHBIE Hay4Hble COOOIIECTBA, OrPAHUYECHHBIE paMKaMH KOHKPETHOW OO0JIaCTH 3HAHMSL.
Kaxnoe w3 HUX HMMEET CBOMX JIMAEPOB U CBOIO HOPMATHBHO-IIEHHOCTHYIO CHUCTEMY, KOTOpas
BKJIIOYAE€T OCHOBHOE COZepKaHue BceoOIeld HOPMAaTUBHO-LIEHHOCTHON CUCTEMBI, HO BMECTE C TeM
o0aaeT COOCTBEHHBIMHU CTIENN()UIECKIMU YEPTAMHU.

HanuonaneHoe Hay4HOE COOOIIECTBO PEATU3yeT HE TOJIBKO LIEHHOCTH U HOPMbI HAYKH B
IIEJIOM, HO U T€ LIEHHOCTH, KOTOPBIE SBIISIOTCS TOCIIOICTBYIOIIMMH B JAHHOM CTpaHe, U U BbIOOpe
HNEpCHEKTUBHBIX M NPUOPUTETHBIX  HANpaBJIEHUH  HaydyHbIX  HCCIEAOBaHMM  Oyzer
PYKOBOJICTBOBAThCS HE TOJBKO HMHTEpPECAaMH MHPOBOM HAyKH, HO W TEM, KaKMe U3 HHUX
HOTEHIMAJIBHO MPOILE OCYLIECTBUTh B CBOEH cTpaHe U OoJiee BayKHBI AJIs HEe, a B ONpPEACICHHON
Mepe U CHENU(PUYSCKUMH HAyYHBIMH HWHTEpECaMH CBOMX JIMJIEPOB, KOTOPBIE  yXKe
IPOIEMOHCTPUPOBAIM CIOCOOHOCTH MOIY4aTh BECOMbIE HAYUHBIE PE3Y/IbTATHI.

JlMcuuIuIMHapHOE HAYYHOE COOOIIECTBO HOCHUT MHTEPHAIIMOHAIBHBIA XapakTep. MoXKHO
rOBOpUTh, Hampumep, O coolmecTBe (U3MKOB, TIeoJloroB, OHoiIOroB u T.A. Beskoe
JUCHUATUTMHAPHOE COOOIECTBO XapaKTePU3YeTCsl IPUBEPKEHHOCTHIO BCEX €T0 WICHOB K IEHHOCTSIM
U METOJIaM HayKHM KaK TaKOBOW, a Takke OCOObIM BHMJEHHMEM NpoOjeM, CTOSIIUX Mepes TaHHOH
OTpacibio 3HAHMSI, IEPCIIEKTUBHBIX HATIPABJICHUH MCCIIeI0OBaHNH, HanOosee 3(PPEKTUBHBIX MTyTEH
CPEZCTB PELICHHs HayYHBIX 3a]1ay.

[Ipr >TOM KaXIbI YYECHBIH SBISETCS WICHOM HECKOJIBKHX HAYYHBIX COOOIIECTB, YTO
MOYET CTaTh MCTOYHUKOM KOH(IUKTOB; HalpuMep, MOT'YT BCTYIIUTh B MIPOTHUBOpEUYHE TpeOOBaHUE
OBITh JIOSUIPHBIM K IIGHHOCTSM ¥ HOPMaM HWHTEPHAIIMOHAIFHOTO COOOMIECTBA YYEHBIX U
OJTHOBPEMEHHO K HAllMOHAIbHBIM IIEHHOCTAM M HOpMaM. B Takoil cuTyaluu oOka3aluch, B
YaCTHOCTH, MHOTHE (PU3UKH-SIEPILUKH BO BpeMsi BTopoii MUpOBOIi BOIHBI, KOT'/la CTaJI0 PeabHbIM
CO3J1aHUE OPY’KUSI OTPOMHOI pa3pyIIUTENTbHONU CHIIBL.

Hayunoe coo0mecTBo - (hopmMa opraHu3auy COBMECTHOM IESITENBHOCTH YYCHBIX, KOTOPas
MO3BOJISIET KKIOMY U3 HUX PEaln30BaTh CBOM MHTEPECHl TAKUM 00pa3oM, UTOOBI HE BCTYNAaTh MPU
TOM B HepaszpemuMble KOH(IUKTBI C KoJuleramMu. Peryimmpyromye 5TH B3aWMOOTHOIICHUS
[IEHHOCTH BbIpaOaThIBAIOTCS M MOJAEPKUBAIOTCS caMUMM yueHbIMU. ClieloBaTeNbHO, €CTh BCE
OCHOBAHHS TOBOPUTH O HAYYHOM COOOIIECTBE M Kak O opMe caMOOpraHU3aIllK yueHBIX. B aTOM
cllyyae II€HHOCTHO-HOPMAaTHBHAs CHUCTEMa BBINIOJHSAET IO MEHbIIEH Mepe jaBe (QYHKUIUU:
o0ecIieunBaeT COTIacOBaHNE MOTHBOB, HMHTEPECOB M IIEJEH BCEX WIEHOB HAyYHOTO COOOINECTBA,
T.€. BBINOJHSAET WHTETPATUBHYIO (YHKIIMIO; MO3BOJSET COOOIIECTBY BBICTYNATh B KadecTBE
€IMHOTO TIEJIOTO BO B3aMMOJCHCTBHSIX COIIMAIBHOTO MHCTUTYTA HAYKH C JPYTHMH COIMATHHBIMU
MHCTUTYTaMH, C TOCY1apCTBOM U OOIIIECTBOM.

ITo oTHOmEHWIO K TOCYJapCTBY M OOIIECTBY HAy4YHOE COOOIIECTBO MOXHO CUHTATh
ABTOHOMHBIM, €CIM OHO B COCTOSIHMM CaMOCTOSTENbHO (OPMYIMPOBATh M MOJAECPKUBATH
COOCTBEHHBIE HOPMBI M IICHHOCTH M MOXXET CaMO OIpEIeNsATh HalpaBlICHUS, TEMAaTUKy |
npobiaemMaTuKy cBoei JesTenbHOCTH. Hamnune aBTOHOMHOTO HayYHOT'O COOOIIECTBA - BaKHEUIINIA
nokaszarejb TOTO, YTO B JAHHOM OOIIECTBE B OCHOBHBIX YepTax Oo(GpopMMiICS MHCTUTYT Haykd. B
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COOTBETCTBUU C ITUM COIHMAIbHAS POJb YUEHOTO IMPENAINOoJaraeT ero CTpeMIeHHe KaK OTCTOSITh U
YIIPOYUTh ABTOHOMUIO HAyKH, TaK U CO3JaTh TO, YTO TpeOyeTcs oOLIECTBY B JaHHBIH MOMEHT.

NuTepec obmiecTBa Kk HayKe Takke HeoqHo3HaueH. C OJHON CTOPOHBI, OOIIECTBO KJAET OT
HAyKH YJOBJIETBOPEHHUS CBOMX 3allpOCOB, MO3TOMY OOIIECTBO CTPEMHUTCS yKa3aTh y4Y€HBbIM, HE
CUHTAsACh C UX aBTOHOMHEH, KAKUMU UMEHHO MPOOJIEMaMu UM CIIeIyeT 3aHUMAThCS, HO C APYroi
CTOPOHBI, OOIIECTBO 3aMHTEPECOBAHO B 3(hPeKTUBHOM (YHKIIMOHUPOBAHUM HAYKU U B JUIUTEIHHON
MEPCIIeKTHBE, a HE TOJNbKO cerofHs. Takas HEOJHO3HAYHOCTh WHTEPECOB  MPHIACT
B3aMMOOTHOIICHHUSIM HayKU U OOIIECTBA MOCTOSHHYIO HAIPS)KEHHOCTb.

Kpome TOro, 0OmIECTBO BKIIOYACT pA3IMYHBIC COIMAIBHBIC CIIOM, TPYIIBI, KJIACCHI,
MHTEPEChl KOTOPBIX B OJHOM cdepe OIU3KH, HO B IPYroi pacxonadrcs, a B TPETheil MpOTUBOpeYaT
IpyT Opyry. B 4acTHOCTH, pa3iuyHbIC COIMABLHBIC TPYMIBI BBHIPA0ATHIBAIOT Pa3HbIC MO3UIUU B
[EHHOCTHOM OTHOIIEHMH K HayKe, MMEIOT pa3Hble BO3MOKHOCTH BO3JCHCTBUS Ha Hay4HOE
coo01ecTBo. [ToaTOMY HE UCKITIOYCHBI CUTYaIlMHU, KOTIa TPOTUBOOOPCTBYIONIUE COLUATHHBIC CHITBI
JUIst  obecriedeHHs] COOCTBEHHBIX MHTEPECOB IMBITAIOTCS 3apyYUTHCS MOIACPKKON HAYyIHOTO
COO00IIIeCTBa WX JaKe TOTYMHUTH €ro cede.

C Takoro poja CUTyallUsIMU yYEHBIM MPUXOAUIOCH CTAJIKHUBATHCS YK€ MPH CTAHOBJICHHUH
collMaNbHOr0 MHCTUTyTa Hayku. Tak, B Anrimuu XVII B., xorga ee corpsicaiu peauruo3Ho-
MOJIUTHYECKHE KOH(IMKTHI M TPa)KJIaHCKHE BOIHBI, MTuAephl HayyHoro coobmectBa P. boiinb, P.
['yk ¥ MX KOJUIETH MPEANOWIA HE BMEIIMBATHCS B OOphOY, (pakTHUECKH ClelaB BHIOOP B TOJb3Y
aBroHoMuu Hayku. B YcrtaBe KoponeBckoro obmiectBa, moAroToBieHHOM boiinem, B 4acTHOCTH,
ObuT0 TONIOKEHHE O uenu OOmmEecTBa Kak O «COBEPIICHCTBOBAHUM 3HAHUSI O E€CTECTBEHHBIX
npeaMeTax M BCEX IOJIE3HBIX HCKYCCTBAX... C IMOMOINBIO SKCIIEPUMEHTOB, HE BMEUIMBAsCh B
OorocnoBue, MeTau3uKy, MOpailb, OJUTHKY, TPAMMATHKY, PUTOPUKY WU JIOTHKY». B mcTopuun
HAyKH 3Ta HOpPMa IEPUOJUWYECKU CTaBUTCS IOJ, COMHEHHE, OJHAKO B Mepuol (hopmupoBaHU
COIMAJILHOTO MHCTUTYTA HAYKH 03 Hee BPSI JIM HAyKe YIAIOCh OTCTOSITh CBOIO aBTOHOMHUIO.

[TpuHIMI HEBMEMIATENbCTBA B BOIIPOCHI PETUTHH, MOPAJH, TOJTUTHUKU B HACTOSIIEE BPeMsI
4acTO HAa3BIBAIOT MPHUHIIMIIOM I[EHHOCTHOH HEUTPAIBHOCTH JIMOO TMPUHIIUIIOM OSTUYCCKOU
HelTpanbHOCTH HaykH. [Ipeamornaraercs, 4To y4eHbIe HE 3aTParvBarOT BOMPOCHI PEITUTHH, ITHKH,
MOJIUTUKH, @ B 0OMEH 33 3TO OOTOCIIOBBI, MOPATTUCTHI, TIOJUTHKHU TAKXKe HE JOJHKHBI BMEIITMBATHCS B
nena Hayku. CorflacHO MPUHIIMITY [IEHHOCTHOM HEHTpambHOCTH, HayKa ONepupyeT (GaKTUYECKUMHU,
a HE IICHHOCTHBIMU CYXXICHHSIMH, I03TOMY JaHHBIA TPHHIIAIT HA3BIBAIOT U IPUHIIAIIOM CBOOOIBI OT
[IEHHOCTHBIX CcykaeHuil. Ho mo cBoeil cyTw HaydHas mo3HaBaTelbHas JEATEIbHOCTh MOIJIEKUT
[IEHHOCTHBIM M MOPAJIBHBIM OIIEHKaM, MOCKOJIbKY HaydyHOE MO3HAHWE HE TOJBKO OCYIIECTBIISCTCS
YeJIOBEKOM, HO OHO OCYIIECTBISIETCS Ui YeJoBeKa. 3/1eCh HMEIOTCS B BHIY HE TOIBKO
BO3MOXXHOCTH €T0 TMPaKTHICCKU-TIPUKIIATHOTO HWCIOJIB30BaHUS, HO W TO, YTO 3HAHHE, KOTOPOE
MOJTy4aeT JaHHBIN UCCIIe0BaTeNb, TI0 CBOMM CBOICTBAM JOJKHO OBITH TaKUM, YTOOBI €r0 MOTJIH
YCBOHTH, BOCIPHHSATH W OICHHTHh W JPyTHe, MO KpaiHeW Mepe ero koyuierd. JlocTymHoe s
YeIOBEUYEeCKOr0 BOCIPHSTHS, TMOHUMAHUS U OCMBICICHUS HCCIEIOBaHHE HE OyIeT CUMTAThCA
3aBEPIICHHBIM, €CJIM €ro Pe3ybTaT He JIOJIOKEH KOJUIeraM Ha HAaydHOM CEMUHAape, CHMITIO3HyMe
WM He ONyOJMKOBAaH B HAYYHOM KypHalle. YUeHbIH, JAenasi CBOI pe3yabTaT JOCTOSHUEM Hay4dHOTO
COOOIIECTBA, B KAKOW-TO MEpPe OTUYXKIACT €ro OT ceOs, a ero KOJUIETH TMOJIy9ar0T BO3MOKHOCTH
BOCTIOJIb30BAThCSl OTUM PE3YJNbTaTOM JUIS €r0 KPUTUYECKOW OIICHKH, JJIsS TPOBEACHHS] HOBBIX
WCCJICTIOBAHMM, JUTS U3JIOKEHUS €ro B yU4eOHHKE, JUTSl €0 MPUKJIAHOTO IPUMEHEHUS.

[Iporiecc Hay4yHOTO TMO3HAHUSI PETYIUPYETCS MO3HABATEIBHBIMU M METOJOJIOTUYECKUMU
HopMamu. CreloBaHWE ITHM HOpPMaM MM NPEHEOPEe)KEHUE UMHU - MOPAJIbHBIA BBIOOP YYCHOTO,
MIPEIOJIararoIINii €r0 OTBETCTBEHHOCTH Mepe/l CBOUMHU KOJIJIETaMy U HAyYHBIM COOOIIECTBOM, T.€.
po(heCCHOHATILHYIO OTBETCTBEHHOCTH, KOTOpAas MpEroaraeT B HJeaie CTPEeMIICHHE K HCTHHE,
BBIpaXKarolieecs B MOJIYICHUH HOBOTO JIOTUYECKH UITH SKCIIEPUMEHTAIEHO 000CHOBAaHHOTO 3HAHHUS.

ComnuasibHass OTBETCTBEHHOCTh YUYEHBIX PEAM3YeTCs BO B3aWMOOTHOIICHHUSX HAYKH H
oOmiecTBa, mpudeM MpoodIeMbl MPOPECCHOHATHHON U COITMAIEHON OTBETCTBEHHOCTH YYEHBIX TECHO
neperuietrensl. OauH M3 co3marenedd KBaHTOBOW MexaHuku, M. bBopH, pasmemmisas 00
aMEpUKAHCKOU sIepHOM OoMOapAMpPOBKE AMOHCKUX TOPoJ0oB Xupocuma U Haracaku, oTmedan, 4Tto
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B COBPEMEHHOW HAyKe M €€ 3TUKE IPOM3OILIM TaKHMe€ W3MEHEHHs, YTO HEBO3MO)KHO COXPaHEHHUE
CTaporo Hjeayna CIY>KCHHs 3HAHHMIO panau Hero camoro. ConuanbHas OTBETCTBEHHOCTb YUYEHBIX
OblJ1a UCXOAHBIM HMMITYJIBCOM, KOTOpBIM 3acTaBuil B Hayaie 1960-X IT. cHavana ux, a 3aTeM U
IIMPOKYK0 OOILIECTBEHHOCTh OCO3HAaTh CEPbE3HOCTh CHUTYallUM, Yyrpoxkarolied Oynayuiemy
YeJI0BEYECTBA B pe3ysIbTaTe 0€3yMHOTO IPUMEHEHHS HayYHO-TEXHUUECKUX JTIOCTHKEHUH, KOTOpOe
CTaHOBMJIOCH ITIPUYHMHOM 3arpsA3HEHUS OKPYXKAIOILEH CPellbl U UCTOLEHUS IPUPOJHBIX PECYPCOB.

B 1970-e rr. oOLIECTBEHHBIM PE3OHAHC BBI3BAIM PE3YJAbTaThl U IEPCHEKTUBBI
OMOMEIMIMHCKUX U TEeHETHYEeCKMX HccieqoBaHuil. I'pynmna OMOJIOrOB M I'€HETHKOB BO IJIaBE C
amepukaHckuM yueHbiM [I. beprom mnpeanoxxuna gaxe OOBABUTH JOOPOBOJBHBIM 3amper Ha
9KCHEPUMEHTHI B 00JACTU T€HHON WH)KEHEPUH, KOTOPbIE MOI'YT HPEICTaBIATh NOTEHLIHATIbHYIO
OIACHOCTb ISl TEHETUYECKON KOHCTUTYIIMH KUBYIIUX HbIHE OPTaHHU3MOB.

CrouT ynoMsHYTb U JUCKYCCUH, CBA3aHHbIE C OypHBIM Pa3BUTUEM MUKPOIJIEKTPOHUKH U
uHpopmatuku. [Iporpecc BEIUMCINTENBHON TEXHUKH, BHEAPEHUE POOOTOB U KOMIIBIOTEPOB BO BCE
cdepbl )KU3HM 4YeIOBEeKa M OOIIEeCTBA CTaBAT HEMaJo BOINPOCOB O CBOOOJE M CYBEPEHHOCTH
JMYHOCTH.

MosxHO clenarb BBIBOJ, YTO COLMAIbHAS OTBETCTBEHHOCTh YYEHBIX HE €CThb UTO-TO
BHEIIHEE I10 OTHOLICHUI0 K Hay4HOM JedTeiabHOCTU. HampoTuB, LEHHOCTHBIE W 3TUYECKUE
OCHOBaHHUSl - HEOTbEMJIEMAs YacTb HAyYHOM JAEATEIbHOCTH, KOTOpas OILYTHMMO BIMSAET Ha
npoOiieMaTuKy W HampaBieHusl uccienoBaHuil. Ilpu 3Tom pa3BuTHE HayKu YBEIMUYMBAET
KOJINYECTBO MPOOJIEMHBIX CUTYallUi, U TIOKa HPABCTBEHHBIHN OIBIT, HAKOIIJICHHBIH YY€HBIMU U BCEM
YeJIOBEYECTBOM, OKa3bIBAETCS HEJOCTATOUYHBIM JUISl UX PA3pELICHMUS.

1. 3 Jlekuus Ne3. IIpocTpaHCcTBO U BpeMsl.

1.3.1 Bonpocs! Jekuum:

1. IIpocTpaHCcTBO M BpeMs B €CTECTBO3HAHUH.

2. CaMOCTOAITEIBHOCTb, MEPHOCTB, CUIMMETPHSI M aCUMMETPHS IPOCTPAHCTBA Y. BPEMEHH.

3. OGpaTMOCTh 1 TEOMETPHUYECKHE CBOKCTBA IPOCTPAHCTBA U BPEMEHH.

Bonpoc 1. IIpocTtpancTBO M BpeMsi B eCTeCTBO3HAHUM

IIpocTtpancTBO M BpeMms - (yHIaMEHTalbHbIE KaTErOPUU COBPEMEHHOTO €CTECTBO3HAHMSL.
®uznyeckue, OUOJIOTHYECKUE, Treorpaguueckue W Apyrue BEIMYMHBI HEMOCPEICTBEHHO WU
OTIOCPEIOBAHHO CBS3aHBI C MPOCTPAHCTBEHHO-BPEMEHHBIMU XapaKTEPUCTUKAMU OOBEKTOB. YUeHbIe
BEJYT JUCKYCCUU O CYIIHOCTH IPOCTPAHCTBA U BPEMEHHU, 00 UX OCHOBHBIX cBoiicTBax. [IpoOiemsl
IIPOCTPAHCTBA U BPEMEHU BO MHOIOM PELIAOTCS B paMKax TOCIOACTBYIOIIEH B JAHHYIO 3IOXY
napagurmbl. KapTuHam Mupa pasHbIX MCTOPUYECKHX D3IO0X C MPUCYIIMMH WM KYyJIbTypaMu
COOTBETCTBOBAJIM CBOU IPOCTPAHCTBEHHO-BPEMEHHBIE IMpecTaBieHus. boiee Toro, BbIOOp camux
MojieJIel MPOCTPAHCTBA M BPEMEHHU 3aBUCUT OT KOHKPETHBIX IeJied M MaciiTadoB, B KOTOPBIX
CYIIECTBYET U3y4aeMoe SIBIIEHUE UIH OOBEKT.

Hammm oanexum npedkam mMup npeacTapisiiicsi MaIEHbKUM U KPaTKOBPEMEHHBIM; I HUX
IIPOCTPAHCTBO 3aMBIKAJOCh BHJIMMBIMM ouepTaHusMu Mopa u rop [l]. IIpocrpanctso
NEepBOOBITHBIX JIOACH OBUIO OYEHb HEOAHOPOAHBIM. Ha Tepputopum mnjaeMeHH BBIAEISIUCH
TOTEMHBIE IEHTPHl - MecTa, TIJe MPOCTPAHCTBO, IO MHEHHUIO YIEHOB IIJIEMEHHU, 00Jaaano
MaKCHMaJbHO OJAarONpHUATHBIMU KadyecTBaMU. MecTto o0OWTaHMS IUIEMEHH ObUIO  Takke
OIarOTBOPHBIM TMPOCTPAHCTBOM, HOO 3/1€Ch TMOXOPOHEHbI TNPEAKH, OXpaHsSIoIue IuieMs. 3a
OTHOCHUTEIIBHO YIIOPSIIOYEHHBIM MTPOCTPAHCTBOM IJIEMEHHON TEPPUTOPUH pacrojaraioch BHEIIHEEe
IIPOCTPAHCTBO, HAJAEICHHOE OTPULIATEIbHBIMU KauecTBaMHU. Pa3BUTHE MEXIUIEMEHHBIX CBS3EH
00yCIIOBMJIO TOSIBJICHHE MPEACTABICHUN O MHOXXECTBEHHOCTH 0a3UCOB YIOPSJIOUEHHOTO OBITHS.
[ToctenenHo MHU(OIOrHYECKH MUp MPUOOpPETaeT MHOIOYPOBHEBBIM XapakTep: BEPXHUH YpOBEHb
IIPEAKOB WJIM WHBIX CAKPAJIBHBIX IEPCOHAKEW, CPEIHUN YPOBEHb JIIOJEW M HHWKHHUW YPOBEHb
MepTBBIX. [10100HBIE YPOBHU 00BETUHSIOTCS C TIOMOLIBIO «MHUPOBOTO IPEBay, KpecTa U T.I1.

Uro kacaercs BOCHPUATHS BPEMEHM, TO MEPBOOBITHOE MBILIUICHHE HE OIIYIIAJo Kak
OJIHOPOJHBIE CIEAYIOINE APy 3a JAPYroM OTPE3KH BpPEMEHU U IIPUIIUCHIBAIIO HEKOTOPHIM
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nepuosiaM THS M HOYM, JYHHOTO Mecslla, roja M T.J. CBOMCTBO OKa3bIBaTh OJAaronpHATHOE WU
rulenbHOE BiIusHUE. B Gonee pa3BUTON MU(OIOrUN KaXI0My YPOBHIO MUpPa IPUCYIIE CBOE BpeMH,
OTJIMYAIOIICECs] TAaKUMH TapaMeTpaMH, KaK PUTM, JIUTEIBHOCTh U T.I. Jjis Mu(OIOrHYecKoro
BPEMEHHU XapaKTepHAa OpUEHTalus Ha npouuioe. Mudonornyeckuid mpamup MOMELIAETCS B TO
BpeMs, KOrja eiie He ObUIO BPeMEHH, OHO CaMo eIe co3uaanochk. bonee toro, mudonornyeckoe
BpEMs1, COOTHECEHHOE C IIPOILIBIM, OKA3bIBAETCS BMECTE C TEM HACTOALIMM U Ja)ke OyIylIuM, TaKk
KaK IepBOOBITHBIE NPEJCTABICHUS IOPOKICHBI LMKJIMYECKUM BHAEHUEM BpeMmeHu. Koneco
BPEMEHHU [BUTaJOCh M3 IPOILIOro, 3aXBaThIBaJO HACTOAILIEe M yepe3 Oyayllee YHOCHIO HUX B
npouwioe. Ilpomnutoe mnperepreBasio M3MEHEHHUS, AKKYMYJIHPYS JOCTHXKECHHUS TEPBOOBITHOTO
MBILLUICHHS U [TO3HAHUSL.

Jlpeenum epexam MUp HE TPEIACTABISICS CTOJIb MaleHbKUM [l]. OHU ObUIM CMETBIMHU
MOpEIUIABATEIsIMU; YCTAHOBMJIM TOPIOBbIE W KYJIbTYPHBIE CBA3M CO MHOIMMHM HapOAaMH,
HacensBIIMMHU Oepera CpenuzemHoro mopsi. JpeBHerpedyeckomy yueHOMYy OpaTocheHy yaaioch
ONpeNeNUTh JUIMHY 3E€MHOW OKpYy)XHOCTH. B anTHuHOW HaTypdwmwiocobpun Ha cMeHY
onosiceiBaroieMy 3eminto OkeaHy NPUXOIUT JIMHEHHO YNOpSAJOYEHHas peKa BPEMEHM, KOTopas
KaTUT CBOM BOJbl U3 IPOIJIOro 4epe3 Hacrosiee B Oyayliee, YHOCS HAac U3 JIETCTBA B CTApOCTh.
(OTy nuHENHYI0 MOJIedb BOCHPUHSAJIO XPUCTHAHCTBO, /1€ MPUCYTCTBYIOT TPU MOMEHTa BPEMEHHU:
COTBOpEHHE MHpA, pacHsaTHe XpucTa W 3arpoOHBIE MHp — KOHEUHbIH NyHKT. OnHako B
XPUCTHAHCTBE PEeKa BPEMEHH TOTEKJIA BCIIATH: HACTOSIIEE HENPEPHIBHO MEPEXOAUT U3 Oyaymiero B
npoiioe. 3aeck Oosnee mpuemsieM o0Opa3 MECOYHBIX 4YacoB. bor coTBopmil BpeMs U, OTMEpPUB
HY)XHOE KOJIMYECTBO, «3aChINIJl» €ro B BEpXHEE OT/EJICHUE YacoB - 3TO M €CTh OyayIiee, KOTOpoe
yepe3 OTBEpCTHE (HACTOsIIEe) CTEKAeT B HUYKHEE OTJICJIEHUE - B IIPOLLIOE. )

B anTH4HOCTH CynieCTBOBAI MIMPOKHUM CIEKTP MPEACTABICHUM O CYIIHOCTH IIPOCTPAHCTBA
u Bpemenu. llpencraButenu snelickod mkonsl B JlpeBHedl I'penuu oTpunaiyM BO3MOXKHOCTb
CYILIECTBOBAHMUS IIyCTOI'O IIPOCTPAHCTBA, WIH, 110 UX BBIPAXKEHUIO, HEOBITHS.

OMIIENOKII, TOAACPKHUBasi YICHHE O HEBO3MOXXHOCTHU ITyCTOTBI, BBICKA3bIBAJICS B IOJIb3Y
PEIbHOCTH U3MEHEHUs U JIBUKEHUS, CUMTas, YTO IYCTOrO IPOCTPAHCTBA HE CYLIECTBYET, U B
Ka4yecTBEe JI0Ka3aTeNIbCTBA YKa3bIBaJl: €CIU PbIObI MEpEABHraloTCsl B BOJAE, CIIEA0BATENIbHO, BCE
00BEKThl TaKXke CYLIECTBYIOT B ompezesieHHoN cpene. Hamportus, JleMOKpUT yTBepxkaai, 4ToO
NyCTOTa CYyIIECTBYeT M HeoOXoauma Ui [epeMelleHud M COeAMHEHHH aTromMoB. Y
JPEBHETPEUECKOr0 MaTemMaTuka EBKiIHMIa MPOCTPAHCTBEHHBIE XapaKTEPUCTUKU OOBEKTOB oOpenn
CTPOTYI0 MaTeMaTH4ecKyto ¢popmy. B 3T0 Bpems 3apoxkaatoTcst reOMeTpUIecKre NpeaACcTaBIeHus 00
OJIHOPOJHOM U OECKOHEYHOM MPOCTPAHCTBE, BHICKA3BIBAIOTCS MPEANOI0KEHHUS O IapO0OPa3HOCTH
3emuu 1 0 ConHIle Kak LieHTpe BeeneHnnoil.

B anTHuHOEe BpeMs BO3HMKAaeT NepBas IIEJIOCTHAs CHUCTEMa MHpa - T€OLEHTpHUYecKas
cucrema K. IItonemes, B kotopoit uiianetsl, ConHIle U Ipyrue HeOecHbIe Teaa 00palatTcst BOKPYT
3emau 1o opOWTaM, MPEACTABISAIOLIUM CJIOXKHOE COYETAaHME KPYTOBbIX OpOUT -IedepeHTOB U
SMULUKIOB. B 1ieHTp aedepenta nomemanace 3emiis, ¥ MPUHUMAIIOCH, YTO IJIAHETa JBMXKETCS T10
SAMUIMKITY (CHCTEME SMMIMKIOB), LIEHTP KOTOPOrO PaBHOMEPHO IepeMeniaercs Mo JaedepeHty.
Cucrema Iltomemess mnpencTaBisiia cOOOM YHHBEpCAJbHYIO MOJENb MHpa, I7I€ BpeMs OblLIo
OECKOHEYHBIM, a MPOCTPAHCTBO - KOHEYHBIM, B KOTOPOM IPOMUCXOJUT PaBHOMEPHOE KPYroBOe
JIBIDKEHUE HEOECHBIX TeJl BOKPYT HEMOBM)KHOM 3eMJIH.

CornacHo bubnuu, BceneHHas cocTOMT M3 KpYyTriiod MIIOCKOW 3eMild, HaKphITONH CBEPXY
TBEPJBIM KYIHOJI00Opa3HbIM HEOECHBIM CBOJOM, IMOJ KOTOPBIM JBHXYTCS OOJlaka U HeOecHbIe
cBeTmia. Bee penuruu cXoasTcs Ha TOM, YTO MUpP OBbLT HEKOTJa COTBOPEH, U MPU ATOM Ha3bIBAIOT
CpOK 6-9 ThIC. JIET.

Haunnas ¢ XV B. npeacTaBieHns 0 NPOCTPAHCTBE M BPEMEHU 3HAYUTEIbHO PaCILIUPSIFOTCS.
OTOMYy aKTHBHO crocoOcTBOBalM Benukue reorpaduyeckue OTKPBITUS, JaBIIUE MPEICTABICHUS O
IIPOCTPAHCTBE B Mpezenax 3eMiId U SMIMPUYECKH J0Ka3aBIIMe M1apoo0pa3HOCTh Halllel MJIaHEeThI.
M3MeHeHne HaydHOM KapTHHBI MHMpa MPOMU3O0LLIO C IMOSBICHUEM T'€IMOLECHTPUYECKONW CHUCTEMBI
Mupa, npeaioxxennoit H. Konepuuxom (1543), rne ConHIle — HEHTpAIIBHOE TEJIO0, BOKPYT KOTOPOTO
oOpamiaroTes TuiaHeTsl. ['ennoneHTpuueckas cucreMa Mupa CMEHMJIa MpeCTaBlIeHHe 0 3eMyle Kak
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ueHTpe Muposnaanusi. Teopust KomepHuka HampaBuia JBUKEHHUE €CTECTBEHHOHAYYHOM MBICIH K
NpU3HAHUIO Oe3rpaHMYHOCTH U OeckoHeyHocTH mpocTpaHcTBa. Cuctema mupa KomepHuka
yHaclieZloBajla BBICKa3aHHbIE paHEE, HO HE BOCIPUHATHIE COBPEMEHHUKaMM HJeM Apucrapxa
Camocckoro (Il B. mo H.3.), KOTOpHIi moyiaran, 4to 3Be3nbl W COJHIIE HEMOJBHWIKHBI, 3eMIIs
Bpamgaercst BOKpyr CosHIIa IO OKPY>KHOCTH, PaCCTOSTHUE OT 3eMIIU 10 3Be3]1 OECKOHEUHO OOJIBIIOE,
a Taxke Mbicautens panHero Bospoxxnenus Hukonas Kysanckoro (XV B.), KOTOpbI yTBep:KIa,
yTO 3eMJIs, KaKk M JII000e Ipyroe Tejio, He MOXKET ObITh IeHTpoM Bcenennoii. PazButue B3risaoB
Huxonas Ky3anckoro u KonepHuka mnonyuwsio B Teopuu Jlow. bpyno, KOTOpBIM CBsizall
O0eckoHeuHOCTh BcenmeHHolt u mpocTtpancTtBa. bpyHo mmcan, uro Bceenennas pomkHa OBITh
OeckoHEeYHOI Oyarosiapsi BO3SMOXHOCTH M cOOOPa3HOCTU OBITUSI OECUMCIEHHBIX MUPOB, MOJOOHBIX
HalleMy.

B navane XVII B. 4. Kennep B TeIUONEHTPUIYCCKON KApTUHE NBMXKCHHS TIJIAHET YBUICI
neiictBue enuHoM (usnuyeckod cuibl. OH YCTaHOBWJI YHUBEPCAIBHYIO 3aBHCUMOCTH MEXIY
nepuogaMu OOpaleHHs TUIAHET U CPEIHUMHU paccTossHUuAMU ux 10 CoiHIla, BBEJ MpEACTaBICHUE
00 X JUITMIITHYECKUX OpOUTAX.

OrpoMHyr0  poiap B  pa3BUTUM  MPEACTABICHUHA O  IPOCTPAHCTBE  ChIFpall
chopMynupoBaHHbIi /. [ anuneem TPUHLIUIT OTHOCUTEIBHOCTH, PACIIMPEHHE KOTOPOr0 BO MHOI'OM
MIPUBEJIO K COBPEMEHHBIM HAayYHbIM IPEACTABICHUSAM O MPOCTPAHCTBE U BpeMeHH. OH 3ameTu,
YTO, HAXO/SICh B TIOMEIIEHUH IO MaayOoi Kopabist U HaONIoAas 3a BCEM, YTO TaM MPOUCXOJUT,
HEJb3s OMPEENIUTh, TOKOUTCS KOpadib WM OH JBUKETCS PAaBHOMEPHO M NPSIMOIHHEHHO. ['anuneit
cZieNiall BBIBOJ], YTO MEXaHUUYECKOE ABUKEHUE OTHOCUTENIBHO, @ 3aKOHbI, KOTOPBIE €T0 ONPEAEISIOT,
a0CONIOTHBI, T.e. 0O€30THOCHUTEIbHBL. Ero B3rIsAbl KOpEHHBIM 00pa3oM OTJIMYAIUCh OT
OOIIETIPUHATHIX B TO BPEMSI MPEACTaBICHUN APUCTOTENS O CYIIECTBOBAHUU «a0COIIOTHOTO TIOKOSI
U «a0COJIOTHOTO JIBUKCHUS.

JlanbHeiuee pa3BUTHE NIPEACTaBICHUN O IPOCTPAHCTBE U BPEMEHM CBSI3aHO C UMEHEM P.
Jlexapma, KOTOpBI ToOJaraix, YTO BCE SBIEHUS MPHUPOABI OOBACHAIOTCA MEXaHHYECKHM
B3aUMOJICICTBHEM HJIEMEHTApHBIX MaTEpPHUAIbHBIX YacTull. B3auMopeiicTBHEe OH MPENCTaBIsAI B
BUJIE IaBIICHUS WM yJiapa MPU COMPUKOCHOBEHUH YaCTHI] IPYT C IPYTOM U BBEJ, TAKHUM 00pazoM, B
€CTECTBO3HAHUE UJCI0 O1u3kooelicmsus. OH MOCTaBUII 3HAK PaBEHCTBA MEX/1y MaTepUaIbHOCTBIO U
MPOTSHKEHHOCThIO, T.€., OTpPHUIAs MYCTOE€ MPOCTPAHCTBO, OTOXJIECTBWJI MPOCTPAHCTBO C
MPOTSHKEHHOCTHIO.

HoBas kaptuHa wmwupa Oblna mnpemioxeHa M. Heiomowom. PacnpocTpaHuB Ha BCHO
Bcenennyro 3akoH TATOTEHUS, OH MpUIIET K BbIBOAY, 4To BceneHHas 6eckoHeuyHa. Jlumibs B 3TOM
clIy4ae B HEW MOXKET HaXOJUTHCS MHOKECTBO KOCMHYECKUX OOBEKTOB - IEHTPOB TPaBUTAILINH,
CBSI3aHHBIX MEXy coOoi cuioil Tsrorenus. [IpoctpancTBo u Bpemst HbI0TOH XapakTepusyeT Kak
BMECTHJIMIIA CAaMHUX CeOSl U BCEro CYIIECTBYIOIIETO: BO BPEMEHHM BCE pacrojiaraercsi B MOpsIKe
MOCJIEI0BATENbHOCTH, B IPOCTPAHCTBE — B MopsAaKe mosioxkeHus. [Ipu atom HproToH paznuuan nsa
TUTA TIOHSATUN TMPOCTPAHCTBA U BPEMEHHM — a0COJIOTHBIE (MCTUHHBIE, MaTeMaTHYeCKHUe) H
OTHOCHUTEIIbHbIE (KaXKyliuecsi, oOblIeHHbIE). AOCONIOTHOE BpeMsi caMo 1o cebe M 0e3 BCAKOro
OTHOINICHUS K 4YeMY-TTHO0 BHEITHEMY MTPOTEKAaeT PaBHOMEPHO U MHAYe HA3bIBACTCS JIUTEIHHOCTHIO,
a a0cCoJIIOTHOE TNPOCTPAHCTBO OE30THOCUTENBHO K 4YeMy Obl TO HU OBbUIO BHEIIHEMY, OCTaeTCs
BCErJa OJWHAKOBBIM U HEMOABMKHBIM. OTHOCHUTEIBHOE BpPEMsI €CTh IOCTUraeMas YyBCTBAMHU
BHEIIIHSSI Mepa TPOJOJDKATEILHOCTH, yHoTpeOisiemass B OOBIACHHOW JXKW3HH BMECTO WCTUHHOTO
BpeMeHH (4Jac, IeHb, MECSIl, TO/), a OTHOCUTEIHLHOE IPOCTPAHCTBO €CTh Mepa WU Kakas-Tudo ero
OTpaHWYEHHAs TIOJIBM)KHASI YaCTh, KOTOPAsi ONMPEALISIETCS] HAIMMHA YyBCTBAMU TI0 TTOJIOKEHHIO €T0
OTHOCUTEIILHO HEKOTOPHIX TE€N U KOTOpas B OOBIICHHOHN >KM3HH MPUHUMAETCs 3a MPOCTPAHCTBO
Heno BXKHoe. 11 cBoux noctpoeHuit HpioToH ncnonb30Bain Moienu adCoIOTHOTO TPOCTPAHCTBA
Y BPEMEHU.

Hemeuxuii yuensiit I'.B. Jletibnuy pa3BuBai pPEeNSIITUOHHYI0 KOHIICTIIIHIO MPOCTPAHCTBA H
BPEMEHH, OTPHUIIAIOIIYIO CYIIECTBOBaHNE MPOCTPAHCTBA U BPEMEHH KaK aOCOIIOTHBIX CYIIHOCTEH.
Vka3piBasg Ha YHCTO OTHOCHTEIBHBINA (PEISIIIUOHHBIN) XapakTep MPOCTPAHCTBA W BPEMEHH,
JleiiOHUIl cyMTan, YTO MPOCTPAHCTBO M BPEMsI €CTh HEYTO OTHOCHTEIbHOE (IPOCTPAHCTBO -
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MOPSIZIOK  COCYIIECTBOBAHUS, a BpeMs — TMOPSJOK I[OCJIENI0BATEIbHOCTEH) W HE MOTYT
paccMaTpuBaThbCd B OTPbIBE OT caMmXx «Bemiei». OmHako uaew JlelOHHMIITA O TPOCTPAHCTBE U
BPEMEHM HE MOJIYUNIIN PACIPOCTPAHEHUE CPEAU €ETO COBPEMEHHUKOB.

HproToHOBCKass KOHUENUMA NPOCTPAHCTBA M BPEMEHHM M MPUHLHUI OTHOCUTEIBHOCTH
["anmues, Ha OCHOBE KOTOPBIX CTPOMJIACH (PU3MYECKasi KapTHHA MHUpPA, TOCIIOACTBOBAIHN BIUIOTH JIO
koHma XIX B. IlpuHsTHe aOCONIOTHOTO BPEMEHH W IOCTYJMPOBAHUE aOCOJNIOTHOW H
YHUBEpPCAJIbHOM OJHOBPEMEHHOCTM BO BCEeW BceneHHOM CTaJlo OCHOBOM I TEOpUU
oanvHoOelicmsus. B kxadecTBe NalbHOICHCTBYIOLIEH CHIIBI BBICTYNAJIO TATOTEHHE, KOTOPOE C
0OECKOHEUHOW CKOPOCTbIO, MIHOBEHHO U TMPSMOJIUHEHHO PpacIpOCTPaHSIOCh Ha OECKOHEYHBIE
paccTosiHusl. DTU MTHOBEHHbIEC, BHEBPEMEHHBIC B3aUMOJICUCTBUA OOBEKTOB CIIY)KUIU (HU3UUECKUM
KapKacoM i OOOCHOBaHHs aOCOJIIOTHOTO MPOCTPAHCTBA, CYIIECTBYIOIIETO HE3aBUCHMO OT
BPEMEHU.

N3yuenue »>ME€KTPOMArHUTHBIX SIBJICHUN BBIABWIO pPAJl CYIIECTBEHHBIX OTJIMYUN HX
CBOMCTB OT MEXAHMYECKUX CBOMCTB Tei. Ecinu B Mexannke HbproTOHA CHIIBbI 3aBUCSAT OT PACCTOSHUM
MEXIYy TeJIaMH U HaIpaBJIeHbl MO MPSMBIM, TO B AJIEKTPOJUHAMUKE (TEOPUM JIEKTPOMATHUTHBIX
nporieccoB), cozpannoi B XIX B. anrmmiickumu puszukamu M. @apadeem n o K. Makceennom,
CHJIbI 3aBHCST OT PACCTOSTHUW M CKOPOCTEM M HE HAIpaBJICHBI MO MPSMBIM, COCAMHSIONIUM Tella,
pacupoCTpaHEHUE K€ CHUJI MPOUCXOJUT HE MIHOBEHHO, a C KOHEYHOW CcKopocTbro. M3 3TOro
BBITEKAJl BHIBOJl O KOHEUHOM CKOPOCTH PacCHpOCTpaHEHUs JIEKTPOMArHUTHBIX B3aUMOJICHCTBUN U
CyILIECTBOBAaHUM  DJIEKTPOMAarHUTHbIX  BOJAH. (CBeT, MarHeTusM, 3JEKTPUYECTBO  CTalIU
paccMaTpuBaThCs KaK MPOSBICHUE €AMHOTO 3JEKTPOMArHUTHOTO T0JiA. OTKPBITHE CYIIECTBOBAHUS
MoJisi B MPOCTPAHCTBE MEXKAY 3apsiaMd M YacTULAaMU ObUIO 3HAYMMO MJI OMHCAHUS CBOMCTB
MpPOCTPAaHCTBA M BpeMeHHU. [lepeHoc mNpUHIMIA OTHOCUTEIBHOCTH Ha 3JJIEKTPOJUHAMUKY HE
MIPEACTABISUICS BO3MOXKHBIM, TaK KaK B TO BPEMs CUMTAIOCh, YTO BCE MPOCTPAHCTBO 3AMOJIHEHO
0coboil cpemoil - 9¢hupom, HATHKEHHS B KOTOPOM HMCTOJKOBBIBAIMCH KaK HAIPSHKEHHOCTH
ANEKTPUYECKOTO U MArHUTHOTO Tojieil. Dup He BIMSIT HA MEXaHUYECKUE JBUKCHHS TEJ, HO Ha
AIIEKTPOMArHUTHBIX MPOIeccax JBHKEHUE OTHOCHTEIBHO 3pupa («d3(UpHBII BeTep») JOHKHO OBLIO
CKa3bIBaThCsA. B uacTHOCTH, mMpeamnojaraioch, 4To «3(QHUPHBIA BeTep» MODKEH BIMITH Ha
pacnpocTpaHeHue cBeta. OJIHAKO TOMNBITKH OOHAPYKUTh <«AQUPHBIA BETEp» HE YBEHYAIUCh
ycexoMm. Tak, amepukaHckuii gusuk A. MalKenbCOH IMOCTAaBHI OIBIT, KOTOPBIH JTOKa3bIBal
HE3aBHUCHUMOCTh CKOPOCTH CBe€Ta OT JBIKEeHHMs 3emuid. Pesynbrarel ombiTa MalikenbcoHa He
MOIIaBATUCH OOBSICHEHHUIO C TIOMOIIBIO MOHSATUH KITACCUYECKOM MEXaHHUKH.

Pacmpenue npeacraBieHuil 0 MPOCTPAaHCTBE M BPEMEHM CBSA3aHO C PACIPOCTPaAaHEHHEM
MPUHIUIIA OTHOCUTENBHOCTH ['anuiies Ha cuCTeMBbl OTCU€Ta, KOTOPhIE JBUIKYTCS 1O OTHOUIEHUIO
JIpYT K JApYTy PaBHOMEPHO M MPSIMOJIMHEWHO TMOJ JEHCTBUEM WHEPIUU (MHEPIUATHHBIE CUCTEMBI
OTCYETa) CO CKOPOCTSIMH, COMTOCTABUMBIMHU CO CKOPOCThIO cBeta c. [[mst takux cucrem X. Jlopeny
IpeIoKUI peoOdpa3oBanus, Hocsimue ero uMs. [Ipu v << ¢ npeoOpazoBanus JlopeHua nepexoasr
B mpeoOpazoBaHus ['amuies, HO €CIM CKOPOCTh V COMOCTaBUMa CO CKOPOCTBIO CBETa ¢, TO
MIPOSIBIISIIOTCS CYIIECTBEHHBIE OTIUYHS OT HEPESITUBUCTCKONW KapTUHBI IPOCTPAHCTBA-BPEMEHH :

¢ coOBITHSA, KOTOPbIE IPOUCXOAT OJHOBPEMEHHO B OJHOW CHCTEME OTCUeTa, MEepPecTaroT
OBITH OTHOBPEMEHHBIMH B IPYTOi; MEHSAETCS U 3aKOH MTPEoOpa30BaHUs CKOPOCTEH;

{0 TpOCTPaHCTBEHHbIE W BpPEMEHHBIE MPOMEXKYTKA HE OCTAIOTCS HEU3MEHHBIMH IpH
nepexo/ie U3 OJHOM CHUCTEMBl OTCYETa B JIPYIyl0, JABIXKYIIYIOCS OTHOCHTENIBHO IEPBOH CO
CKOPOCTBIO V.

Baxxsplii mar B MOHUMaHWHM CYIIHOCTH MPOCTPAHCTBA M BPEMEHHU CBSI3aH C CO3JaHUEM
A.Dunwmerinom  (1905) cneumanpHOW Teopun OTHOcHUTenbHOCTH. OH MMOKaszal, dYTO B
npeoOpa3zoBanmsix JIopeHIla OTpakaroTCs HE peayibHbIE U3MEHEHHSI Pa3MEepOB TEJ MPH JIBIKCHUH
(4TO MOXHO TPEJICTABUTh UMb B a0CONOTHOM IPOCTPAHCTBE), a HM3MEHEHHUS pPe3yIbTaTOB
W3MEPEHHS B 3aBUCHMOCTH OT JIBMDKCHHSI CHCTeMbl oTcueTa. OTHOCHUTEIBHBIMH OKa3bIBAIHCH U
«UTMHA», U «IIPOMEKYTOK BPEMEHM» MEXKIY COOBITHIMH, U JaXKe «OAHOBPEMEHHOCTBHY» COOBITUH,
WHa4Ye TOBOPS, HE TOJBKO BCSIKOE JBMIXKEHHWE, HO M TIPOCTPAHCTBO, W Bpems. Mcxoas wus
HEBO3MOXKHOCTH OOHAPYXHUTh aOCONIOTHOE JIBMKEHHE, DWHINTEHH CAeNan BBIBOJ O PABHOIPABUHU
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BCEX MHEPLUHUAIBHBIX cUcTeM oTcyera. OH chopMyIMpoBaj ABa MOCTYNATa, AETABIINX HU3JIUIIHEH
TUTIOTE3y O CYIIECTBOBAaHMM d(dHpa W COCTABUBIIUX OCHOBY OOOOIIEHHOTO MPHUHIIUIA
OTHOCHUTENIBHOCTU: 1) Bce 3aKOHBI (PM3MKH OJWHAKOBO MPUMEHHUMBI B JII0OOOW HHEPIHAIBHON
cUCTeME OTcueTa M HE JOJDKHBl MEHAThCS IpH IpeoOpasoBaHusax JlopeHua; 2) cBeT Bcerna
pacrpocTpaHsieTcss B CBOOOJHOM IPOCTPAHCTBE C OJHOW M TOHM K€ CKOPOCTBIO HE3aBHCHMO OT
JBYDKEHUS] MCTOYHMKA.

B pamkax oOmel Teopuu OTHOCHUTEIBLHOCTH OWHINTEWHA CUYUTAETCS, YTO CTPYKTypa
IPOCTPAHCTBA-BPEMEHH OIPENAEISIETCs paclpeieleHueM Macc Marepuu. Tak, B KJIacCH4eCKOH
MEXAHUKE NPUHUMAETCS, YTO €CJIM Obl BAPYT BCE MaTEpUAIbHBIE BELIU UCUE3IIH, TO IPOCTPAHCTBO U
BpeMs ocTaiuch Obl. COIJIacCHO TEOPUM OTHOCHUTEIBHOCTH, IPOCTPAHCTBO M BpPEMsS HCUE3JIH Obl
BMECTE C 3TUMHU BEILIAMHU.

B coBpeMeHHOH Hayke HMCHOJB3YIOTCS TaKue MOHATHUS, KakK (pru3nyeckoe, Ireooru4ecKoe,
reorpaguueckoe, OMOJIOTHYECKOEe, ICUXOJIIOTHIECKOE, COIMAIbHOE MPOCTPAaHCTBO U Bpems [4, 11,
12 u np.]. IlpomtrocTpupyeM 3TO Ha JABYX BHJAX MPOCTPAHCTBA U BPEMEHU - OMOJOIMUECKOM U
IICUXOJIOTHYECKOM.

buonocuueckoe  TpOCTpPAaHCTBO M BPEMsA  XapaKTepU3ylOT  cleludHuuecKue
IIPOCTPAHCTBEHHO-BPEMEHHBIE CBOMCTBA IapaMETPOB OPraHUYECKOM MaTepuu: AaCHUMMETPHIO
pAacIioyIoKEHUsI aTOMOB B MOJIEKYJax OelKa M HYKJIEHMHOBBIX KHCIIOT; COOCTBEHHbIE BPEMEHHBIE
PUTMBI W TEMIIBl HW3MEHEHHs BHYTPHOPTaHM3MEHHBIX W HAJOPTraHU3MEHHBIX OHOCHUCTEM;
B3aMMOCBSA3b U CUHXPOHHM3ALUI0 PUTMOB JIPYT C APYrOM, a TAK)KE C BpalllEHUEM 3€MJIU BOKPYT OCU
Y CMEHOU BPEMEH roja.
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Puc. 5.1. 3aBucuMocTs TEMna OHONOTH-

YECKOro BpEMEHH 4C€JIOBCKA OT €ro BO3pacTta

Jlns aHanmm3a GMOJIOrMYEecKOro BpEMEHHU YelloBeKa Mojie3Ho o0paTtuThes K puc. 5.1 [2], rae
JlaHa 3aBUCUMOCTb TeMIla OMOJIOTMYECKOTO BPEMEHM 4YelloBeKa OT €ro (pu3m4eckoro BO3pacTa.
I'padguk mMoCTpoeH Ha OCHOBE aHAIM3a JAHHBIX O JJIMTEIBHOCTH 3aXKHMBIICHHS paH, TeMIlepaType
Tena, cocraBe KpoBH, KoHueHTpauuu JIHK B opranmsme, comepaHuu TJIIOKO3bl B TKaHAX H
MOKa3bIBAET, YTO ecyu /i 10-J1eTHero yenoBeKa NPUHATh TEMIT OMOJIOIMYECKOr0 BPEMEHH 32 OJIUH
roJl, To B TPEXJETHEM BO3pPacTE ATOMY BPEMEHH COOTBETCTBYeT 6 jer, a B 70-J1eTHEM - BCEro
HECKOJIbKO MeCSIeB. AHaJOTHYHbIe TpagUKH IMOCTPOEHBI A pbIO, MyX Jpo30(uIl, MBbIIIEH,
Jomaiel, MoJIIockoB. boiee Toro, Takue rpaduKy 3aBUCUMOCTH TEMIIA BPEMEHU CHCTEMBI OT €ro
BO3pacTa MOXXHO CTPOUTh M JJISi HEKUBOM INPHPOJBI B BHJE TpaduKka CKOPOCTH pa3pylICHUs
TOPHBIX CHCTEM Pa3HOTO BO3PACTA, CKOPOCTH POCTA OBpara Ha pa3HbIX CTAAUSAX €r0 pa3BUTHUA U T.J.

Ilcuxonocuueckoe TPOCTPAHCTBO M BpPEMs XapaKTEPU3YIOT OCHOBHBIE CTPYKTYPBI
IIPOCTPAHCTBA W BPEMEHH, CBSI3aHHBIE C BOCHPUATHEM M TAK HA3BIBAEMBIMHM IE€PLENTHBHBIMU
(BKYCOBBIMH, BU3YyaJlbHBIMH M T.H.) THOJsIMH. MccienoBarenssMud BBISBJICHBI HEOJHOPOIHOCTD
NEPLUENTUBHOTO MPOCTPAHCTBAa, €ro acuMMmerpus, 3¢pdekr o0paTUMOCTH BpEMEHH B
Oecco3HaTeNbHBIX W TPAHCICUXMYECKUX IpoIeccax, a TakkKe CHHXPOHM3M IICHXMYECKHX
IIPOLIECCOB, COCTOSIIIUI B OJTHOBPEMEHHOM I1apaJUIEIbHOM MPOSBICHUN UICHTHYHBIX TICUXUYECKUX
NEePEKUBAHUN Y JBYX WIM HECKOJIBKUX 4eJIOBEK. Ui WILIIOCTpALUU IICUXOJIOTHYECKOTO BPEMEHHU
MO’KHO MPUBECTH MIMPOKO HU3BECTHOE BbICKa3bIBaHHE HeMelkoro ¢uiocoda A. Illomenrayspa o
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TOM, YTO B JIETCTBE BPEMS HIET OYEHb MEUIEHHO, B IOHOCTH -ObICTpee, HO BCE DPAaBHO ele
«TIepeIBUTaeT HOTH», B 3pPEJIOM BO3pAcTe OHO YK€ «HIET B HOTY» CO CTapeHHEM, a B CTapOCTH
MYMTCH, Kak cTpena. KoHeuHOo ke KaX/Iblil YeIOBEK UCIBIThIBAI MOMEHTBI, KOI1a BPEMs «MYMTCH,
KaK cTpela» WM «TSHEeTCs, Kak pe3uHa». [IpounsumocTpupoBaTh pa3inyHOE BOCIPUSTHE
IIPOCTPAHCTBA MOXHO, HAIIPUMEP, HATIOMHUB O TOM, YTO OJHO U TO K€ MOMEIICHUE OJHUM JIIOJSIM
MOJKET Ka3aTbCs OOJBIINM, a IPYTUM - MaJICHbKUM.

Kpome paccMOTpeHHBIX THIOB MPOCTPAHCTBA M BPEMEHHU B JHTEpAType OOCYKIAOTCS
po0JIeMbl TE€O0JIOTMYECKOro, reorpaduyeckoro, COUMAIbHOIO M JAPYTrUX THUIIOB MPOCTPAHCTB U
BpPEMEH, BBIJICIIAIOTCS UX cHenu(uyeckre 4epThl U XapakTepHble ocooeHHocTH. [Ipu 3TOoM 00BIYHO
AHAIM3UPYIOTCS HEOJHOPOJHOCTh IPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYp, creuuduyueckue
IIPOCTPAHCTBEHHBIE OTHOLIECHUS MEXY 3JIEMEHTaMH, PUTMbI U TEMIIbI U3MEHEHUS, YCKOPEHUE WU
3aMeJUICHHe TEMIIOB pa3BUTHSI PACCMATPUBAEMBIX B KOHKPETHOW OTpAcid €CTECTBO3HAHUS
00BEKTOB.

Bomnpoc 2. CBoiicTBa NPOCTPAHCTBA U BPeMEHHU

Jlo HacTosIIEro BPEMEHU HET €IMHOM MOJIENIN MPOCTPAHCTBA U BPEMEHH, IPUMEHUMOM BO
Bcex oOmactax ectecTBo3HaHus. CKopee MOXHO TOBOPUTH O BHIOOpE M CO3/IaHUU TMOAXOMASAIIECH
MOJIEJN HPOCTPAHCTBA U BPEMEHM JJISl PELIEHUS KOHKPETHBIX 3a7jad B Pa3HbIX OTPACISAX HAYKU O
npupoje. Beibop HEKOTOPOH MOAENTH MPOCTPAHCTBA U BPEMEHHM WM €€ U3MEHEHHE MMEET CMBICI
JUIIb B Cy4ae, €ClId 3TO MPHUBEAET K HOBOW HCCIICOBATEIBCKON MporpaMMme, CIocoOCTBYIOMISH
Oosee rIy0OKOMY MPOHUKHOBEHHIO B CYIIIHOCTh U3y4aeMOT0 SIBICHHUS, TOTyYEHUIO HOBOTO 3HAHMSL.

CylIecTBYIOT pa3HbIE TMOAXOABl K PEHICHUIO TMPOOJIEMBI O TaKHUX CIEIU(DUISCKUX
CBOICTBaxX MpOCTPaHCTBA M BPEMEHHM, KaK CaMOCTOSATEIbHOCTh, MEPHOCTb, CHMMETpHS,
00paTUMOCTh, KPUBU3HA, COOTHOIICHHE (PU3NICCKOT0 H T€OMETPUIECKOro moaxoaos [5, 10, 11, 13,
14]. OgHo u3 Hambosee 00CyKIaeMbIX CBOMCTB MPOCTPAHCTBA U BPEMEHH CBS3aHO C BBISIBICHUEM
€ro CcamMoCcmosimenbHol CcywHocmuy. 3]1eCh TOBOPSAT O ABYX KOHLENUUAX: CyOCTaHIMaJbHOM u
PEISIIMOHHON (PEIIITHBUCTCKOM ).

CyOcTannuuanbHas KOHIETIUS TOAPa3yMeBaeT, YTO IPU ONMCAHUH MTPUPOTHBIX MTPOIECCOB
HCIIOJIB3YIOTCSI CPEICTBA KIACCHUECKON MEXaHUKHU U IPOCTPAHCTBO U BPEMs BOCIIPUHUMAIOTCS KaK
HEYTO CaMOCTOSITENIbHOE: IPOCTPAHCTBO — HEKOTOPOE MYCTOE BMECTUIIUIIIE TEJI, @ BPEMSI — HEUTO
IpoTeKarollee paBHOMEPHO M MHAue Ha3blBarolleecs JIUTENbHOCThI0. CaMo CIIOBO «CyOCTaHIIMS»
(ot mat. substantia - cyImIHOCTB; TO, YTO JIGKUT B OCHOBE) MOJAPA3yMEBAET HEUTO OTHOCHTEIILHO
YCTOMUYMBOE WJIM, IPYTUMHU CIOBaMHM, TO, YTO CYLIECTBYET caMoO MO cebe, He 3aBUCUT HHU OT Yero
apyroro.B cBsi3M ¢ CcaMOCTOATEIBHOCTHIO CYIIHOCTH HPOCTPAHCTBA M BPEMEHHM BO3HUKAET
noTpeOHOCTh B TIOMCKE cCHeluHUYecKuX UX CBOHCTB. B nutepatype »5Ta mnpolGnema
paccmaTpuBaeTcsl IpUMEHUTENbHO KO BpemeHu. Hampumep, coBetckuit actpopusuxk H.A. Kosbipe
B 1963 r. B cBoeit pabore «lIpuuMHHas MexaHMKa U BO3MOXKHOCTh OJKCIEPUMEHTAILHOTO
WCCJIC/IOBAaHMSI CBOMCTB BpeMEHW» oOpaTWi BHHMaHUE Ha clenyronme ooctosrenbctBa [10].
DONBIIMHCTBO 3aKOHOB MEXaHMKM [0 OTHOLIEHMIO KO BpPEMEHM CcHMMeTpuuHO. OnHako B
JEHCTBUTENBHOCTH HaOJI0JaeTcs HaNpaBleHHOE pa3BUTHE Mupa. HecMMMeTpHYHOCTH 3TOrO
nporecca OObIYHO OOBSCHSETCS IEPEX0JIOM CHUCTEM M3 MAJIOBEPOSITHOIO COCTOSHUS B Oolsee
BeposaTHOe. Ho peanbHast kapTrHa HabmoaemMol BeeneHHOM TpOTUBOPEUHT 3TOMY YTBEPKIEHUIO.
Ko3bIpeB mpearonokuil, YT0 HECUMMETPUYHOCTh €CTh CBOWCTBO CaMOI'0 BPEMEHH, a XOJ BpEMEHU
JOJIKEH OBbITh YHHUBEPCAJIbHOM NOCTOSHHOW U ONpENeNiThcs MO OTHOIIEHHIO K HEKOTOPOMY
MHBApUAHTY, KOTOPBIM MOJKET CIIYKHUTh MPOCTPAaHCTBO. OH BBEJ TPU aKCMOMBI IPUUYMHHOCTHU: 1)
MPUYMHBL U CIIEJICTBUSl BCEr/la pasJesisiioTCsl MPOCTPAHCTBOM; 2) MPUYHMHBI U CIEACTBUS BCEria
paszenstoTcs BpeMeHeM; 3) BpeMs o01agaeT abCOMOTHBIM CBOMCTBOM, OTJIMYAIOLINM Oyaylee oT
npouienuiero. Eciu 3T0 Tak, TO B NPOCTPAaHCTBE-BPEMEHHU JOJKHA CYIIECTBOBAaTh TOYKA, HE
NpUHAUIekKalasi HU NPUYMHE, HU CIEACTBUIO, a HAJIUYME XOJa BPEMEHHU JOJDKHO CIIYXKHUTh
00BSCHEHUEM TOTO, YTO MPHU HU3OTPOIHOCTH MPOCTPAHCTBA (HE3aBUCUMOCTU CBOMCTB (DPHM3HUECKUX
SBJICHUM OT HAIllpaBJ€HUs) B HEM BCET/Ia pa3InyaroTCs MPaBoOe U JIEBOE Havaja.

Pensimmonnas (pensiTUBUCTCKasl) KOHUEMNIMS MCIIOJIb3yeTCsl B Clydae, €CIU OIUCaHHe
SBJICHUN JEHCTBUTEIBHO TPeOyeT MPHBIICUEHUS TEOPUM OTHOCHTENBbHOCTH A. DiHIITeHHa, rne
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MIPOCTPAHCTBO U BPEMsI CYIIECTBYIOT MTOCTOIBKY, IIOCKOJIBKY CYIIIECTBYET MaTEpus, T.€. €CIIA BAPYT
MCUYE3HET MaTepusi, TO MCUE3HET U TMPOCTPAHCTBO, W BpeMsA. OITa KOHLEMUHUS OTPULIAET
CaMOCTOSITEIILHYIO CYIIIHOCTh IPOCTPAHCTBA U BPEMEHH, pacCMaTpHUBasi BpeMs KaK OTHOIICHUE MU
CUCTEMY OTHOULICHHI MeXy (pusndyeckumu coObITUsAMU. B ee pamkax i BpeMeHu Haubosee sICHO
pPacKphIBAIOTCS OTHOIICHUS PaHBIIE-TI03)KE, OYCHb BAXKHBIE C TOYKH 3PCHHUS MPUIUHHO-
CIIeICTBEHHOr0 aHanu3a.B nureparype oOCyxmaercs Takoe CBOMCTBO MPOCTPAHCTBA U BPEMEHHU,
KaK UX MepHocmb. OOBIYHO MOJ MEPHOCTHIO MOHMUMAIOT KOJUYECTBO 3aMEPOB, KOTOPBIE CIEIYET
caenaTh Uil OAHO3HAYHOTO OIpeAeNieHUsT MecTa HEKOTOpol Touku. Tak, 4yToObl OJHO3HAYHO
OTIPEICIIUTh MECTO TOYKH B MPOCTPAHCTBE B (DUKCHPOBAHHBIM MOMEHT BPEMEHHU, HEOOXOIAMMO M
JIOCTaTOYHO yKa3aTh TpU €€ KoopAauHaThl. B Hanbosee MpUBBIYHON MPSMOYTOJIbHOU JEKapTOBOM
CUCTEME KOOpJUHAT 3TO X, y, Z - JJIMHA, IUPUHA U BBICOTA (puc. 5.2, a); B cheprudeckoi cucreme
KOOpJMHAT TpeOyeTcs yKa3aTh paauyc-BeKTOp I u yribel o u B (puc. 5.2, 6); B HHINHIPUICCKON
cucreMme - BeicoTy h, paauyc-BekTop I u yroi o (puc. 5.2, 8).

CuuTtaercs, 4To BCE MaTepUaIbHbIEC MPOIECCH U B3aUMOJICHCTBUS PEATU3YIOTCS UMEHHO B
MPOCTPAHCTBE TpeX u3MepeHuil. B oaHOMEepHOM (JIMHUS) WM JIBYXMEPHOM (TUIOCKOCTD)
MPOCTPAHCTBE HE MOTYT MPOUCXOIUTh B3aUMOACUCTBUA dYacTull U Tmoyed. Tpu uzMepeHus
SBIISIIOTCS  HEOOXOJAWMMBIM W JIOCTATOYHBIM MHHHMYMOM, B paMKaX KOTOPOTO MOTYT
OCYIIECTBIISATHCS BCE THIIBI B3aUMOACHCTBUI MaTEpPUATIbHBIX O0BHEKTOB.
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Puc. 5.2. CuctemMsl KOOpAMHAT: @ — NPSAMOYrojbHas AeKkapToBa, 6 — chepu-
YyecCKai, 6 LHWIHHAPpHYECKas

B HacTosmee BpeMsi HE H3BECTHO KakuUX-IHOO (OpM ABMXKEHHS U B3aUMOJICHCTBUS,
KOTOpble TpeOoBalu Obl UYETHIPEX- MM IMSATUMEPHOTO IPOCTPAHCTBA, U BO3MOYKHOCTh TaKHX
IIPOLIECCOB HE BBITEKAET HU U3 KAKUX YCTAHOBJIEHHBIX 3aKOHOB ITPUPO/IBI.

B nuteparype HepenkH pacCyX AE€HHS O BO3MOXKHOCTH CYIIECTBOBAaHHUS IPOCTPAHCTB
Oonpiiero koiuyecTBa u3MepeHMil. Tak, B mocienHee BpeMmsi Obljla BbIIBUHYTa THIIOTE3a O
peanbHbIX 11 u3MepeHusX B 00JacTH MHUKpPOMHpA B TE€pBble MOMEHTBHI POXJIEHHsS Hallen
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 MHUPOKOE NMPUMEHEHHE MOITYUYHIIO TPEICTaBIECHUE O
MHOTOMEPHBIX (N-MEPHBIX) MPOCTpaHCcTBaX. JlaHHass MaTeMaTHuecKasi abCTpaKIUs UTPaeT BaXKHYIO
poib. Kaxas koopauHaTa MHOTOMEPHOTO NPOCTPAHCTBA MOXKET YKa3blBaTh Ha KaKOe-TO JH000e
CBOWCTBO paccMaTpuBaeMoi (PU3NYECKOI pealbHOCTH - TeMIepaTypy, IIOTHOCTh, CKOPOCTh, Maccy
u T1.0. Ecimm uyMcno Takux mapamMeTpoB  BMECTE C  NPOCTPAHCTBEHHO-BPEMEHHBIMU
XapaKkTEepUCTHUKAaMHU PaBHO 7, TO CYUTAETCS, YTO OHM 00pa3yloT «-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 3[E€Ch MMEET YCIOBHBIM XapakTep, TaK KaK IPUMEHSETCA UIsl XapaKTEPUCTUKU
COBEpUIEHHO IPYrHX CBOMCTB.UTO KacaeTcsi MEpHOCTH BPEMEHHU, TO Yallle BCEro YKa3bIBaIOT Ha €ro
OJIHOMEPHOCTB: JJIsl ONpPEAEIECHUSI BPEMEHM JTOCTATOYHO 33JaTh OJHY KoopauHaty. Ilo mMHeHHIO
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C.T. MentoxuHa, ecinu Obl BpeMsl MUMEJIO HE OJHO, a JiBa, TPH W3MEPEHHUs M OOJjblle, TO 3TO
03HayaJ10 Obl, YTO MapalIENbHO HALLIEMy MUPY CYLIECTBYIOT aHAJIOTUYHbIE U HUKAK HE CBA3aHHBIE C
HAIlUM MHPBI-IBOWHUKH, B KOTOPBIX TE€ JK€ COOBITHS pa3BOPAUYMBAIOTCS B TOM JKe
nocienoBarenbHOCTU. COOTBETCTBEHHO y Ka)JIOrO 4eJOBEKa JOJDKHBI ObLIM OBl CYIECTBOBATh
JBOMHUKHM B KaKIOM W3 IapajieNbHbIX MUPOB. HO I Takux mpearosoKeHUd HET OCHOBAHMMU
[19].

Jlpyroii TOuku 3peHHs mpuaepkuBaercs poccuiickuii reorpad FO.I'. Cumonos [5]. On
[I0JIaraeT, YTO BIIOJHE BO3MOYKHO NPEIJIOKUTh JBYXMEPHYIO MOJENb BPEMEHH, IOJE3HYIO I
ONMCAHUA U U3YYEHMsI HEKOTOPOTO Kjlacca COOBITUM, U paccMaTpUBAET €€ Ha MPUMEPE HEKOTOPBIX
reorpaMuecKux sBICHUH. 37i€ch CleqyeT BCIOMHMTb O JBYX THUIIAX BPEMEHU — COJIHEYHOM U
ayHHOM. C ¢a3zamul TyHHOTO U COJTHEYHOTO KaJeHJapeil MOTYT ObITh CBSI3aHBI Pa3IMYHBIC COOBITHS.
M3BeCTHO, UTO 3TH BEKTOPbl BPEMEHU HE3aBUCHMbI M HE COBIAJAIOT IO (a3zaMm, a UX MEpUoJibl He
ABJIAIOTCS KPATHBIMU ApYT Apyry. Tak, uzydas siBJIeHUs Ha 3eMJI€, MOXKHO OThICKaTh CPEIU HUX TE,
KOTOPBIE CBSI3aHbI JUIIb C TPAaBUTALUOHHBIMU NOJsIMU 3eMis - JIyHa u 3emuta - ConHue. DT 1o
MOTYT HaKJIaJbIBaTbCs APYT Ha Jpyra, TO CYMMHUPYSCh, TO BbIUUTasCh. B TakoM ciyyae MOXHO
rOBOPUTh 00 M3YyYEHHM TPaBUTAIIMOHHOM CHCTEMBbI U3 TpexX Tesl. B Takoil cucreme KOJIMYECTBO
BEKTOPOB BPEMEHM COBIIAJAET C KOJUYECTBOM CTemeHe cBoOojbl. IlycTh B mpocTpaHcTBE ABYX
BEKTOPOB BPEMEHM OCh X COBIIAJAE€T C BEKTOPOM COJIHEYHOI'O BPEMEHH, a OCh y — C JYHHBbIM. B
a3y HOBOJIYHUS CHIIBI IYHHOTO U COTHEUHOTO MPHUTHKECHUN CKIIAIBIBAIOTCS, a B (ha3y MOITHOIYHUS
— BbluuTatoTcs. [loaToMy B a3y HOBOJSYHUS MaKCHMallbHble I'DAaBUTALMOHHBIE BO3MYILECHUS
ucneiThiBatoT 3emnss u ConHue, a B a3y mnonHoiayHus — Jlyna u ConHue; MUHUMYM
IPAaBUTALlMOHHON HaNpsHKEHHOCTH 3€MJIM NPUXOAMTCS Ha IOJIHOJIYHHUE, KOTAAa TPaBUTALMOHHBIE
MOJISl BBIUMTAIOTCA. TakuM o0pa3oM, Ha 3emile TpaBUTAIIMOHHAs HANpPsDKEHHOCTh HApacTaeT OT
HOJHOJIYHHSI K HOBOJYHHUIO, a 3aTeM YyObiBaeT. I[Ipum HapacTaHMuM TI'paBUTALIMOHHON BOJIHBI
BO3HHUKAIOT OMHU 3(¢eKThl, a Ha (oHe yObBaHUS (CHATHSA) HANPSHKEHHOCTH - Apyrue. Tak,
TEKTOHWYECKHUE TPELIUHBI B pa3Hble (a3bl CHOKUMAIOTCS M PACHIUPSIOTCS; MPOLIECCHI, CBA3aHHBIE C
TPELIMHHO-TIOPOBBIM JJaBJIEHUEM IPYHTOBBIX BOJ, IPOTEKAIOT C Pa3HOM CHUJION U T.J.

B oOmem cnydae, mo mbiciu CHMOHOBa, BEKTOPOB BPEMEHHM MOKET OBITh HE JBa, a
Oospie. BpiOOop MoaenM MHOTOMEPHOTO BpeMEHHM (B YACTHOCTH, OIPEACIICHHE KOJINYECTBa
BPEMEHHBIX BEKTOPOB) YJAETCsl OCYILIECTBUTH JOBOJBHO IPOCTO B TOM Cllydae, KOIJa U3ydaeMble
IPOLECCHl MPUUUHHO HE 3aBUCAT JAPYTr OT APYra U UX MOXKHO INPEACTaBUTh cede Kak LUKINYECKU
IPOSIBIIAIOIIMECS, TPUYEM LIUKJIBI MOTYT JJINTHCS HE YacaMH U CyTKaMHM, a FOJlaMH, CTOJIETUSMHU U
JTa)Ke ThICAYEIIETUIMHU.

CuMMeTpus - OJHO U3 CBOMCTB IIPOCTPAHCTBA U BPEMEHH. DTO CBOMCTBO 3aKJIIOYAcTCs B
nepexoyie OOBEKTOB B caMux ce0s WM JApPyr B Jpyra INpU OCYIIECTBIEHUU OIpeAeTEeHHBIX
npeoOpa3oBanuii. B Hanbonee MMPOKOM CMBICIE cuMMempus — CBOUCME0 HeUsMEeHHOCmU
(uneapuanmnocmu) OmoenbHblX CMOPOH, NPOYEcco8 U OMHOULeHUU 00BEeKMOo8 OMHOCUMENbHO
Hekomopuvix npeoopazosaruu. CUMMETPUUYHBIMU MOTYT OBITh BEIH, MPOLECCHI, TEOMETPHUUECKUE
¢burypsl, MaTeMaTHYECKHE YypaBHEHUS, JKUBbIE OpPraHU3Mbl, MPOM3BEICHUS HCKYCCTBA U T.[.
[TpeoOpa3oBaHusl CUMMETPUM MOTYT OBITh M pPEATbHBIMHU, U MBICIEHHBIMU (IPOCTPaHCTBEHHBIN
CIBHI, BpallleHHE, 3epKaJbHOE OTpPaXEHHWE B MPOCTPAHCTBE, 3apsA0BOE COIpPSDKEHHE -3aMeHa
YaCTULbI HA QaHTUYACTULLY).

[IpencraBieHust 0 CAMMETPUN UMEIOT OOJbIIOE 3HAYEHHE MPAKTUYECKU BO BCEX OTPACIAX
€CTECTBO3HAHUS. VICTOKM 3TOro MOHATUS BOCXOJAT K AHTUYHBIM IPEACTABIEHUSM O T'apMOHMH,
KOTOpBIE UMENIH MPEUMYIIECTBEHHO 3CTETHYECKUN CMBICI COpPa3MEPHOCTH, YPABHOBEUIEHHOCTH,
YIOPSIOYEHHOCTH, KpacoThl M coBepuieHcTBA. CrenualbHble Hay4yHbIE pPa3padOTKU TOHSATHS
cummetpun Hadanuck B XI'X B. B kpucramiorpadpuu. Ycumusamu W. I'eccens (@pannus), A.
lendmuca (I'epmanus), A.B. I'agonuna u E.C. ®enoposa (Poccus) Oblio co31aHO y4YeHHE O
IIPOCTPAHCTBEHHOW CHUMMETPUHM, B KOTOpPOM BbLAeNeHbl 230 BO3MOXHBIX TPYyHI CHMMETPHH.
BHyTpeHHASI CcUMMETpUs ONpENENseTcs MOJEKYJIIpPHBIM CTPOEHHMEM  BELIECTBA, O UEM
CBUJIETENBCTBYIOT (POPMBI KPUCTAJUIOB MPUPOIHBIX MUHEPAJIOB Pa3IMUYHOTO XUMHUYECKOI'O COCTaBa
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U UX KpHCTaUIM4YecKou pemretku (puc. 5.3). OcoOeHHO CcOBepIICHHBIX (OpPM MOXKHO TOOUTHCS,
BBIpAIINBAas HICKYCCTBEHHbIE KPUCTAILIIBI.

Puc. 5.3. Kpucramasl: a — no-
BADCHHOH COJIH, O — KBapua, 6 —
ajamMasa, 2 — rpaHara

B oxpyxatomem Hac Mupe mnpeoOnagaroT 1Ba BUJA CHUMMETPHUHM -3€pKalibHas, WU
OwnarepanbHas, CUMMETpusi U paauanbHo-mydeBas [20]. Kak okazanock, Bce, 4TO pacTeT WIH
JBUKETCA BEPTHKAJIbHO OTHOCHUTEIBHO 3€MHOM IIOBEPXHOCTH, HMEET pagualbHO-Iy4EBYIO
CHUMMETPHIO B BHUJIE Beepa IMEPECEKAININXCS IUIOCKOCTEH CHMMETPUH, a BCE, UYTO PacTeT H
JBUKETCS TOPU3OHTAJIBHO WJIM HAKJIOHHO IO OTHOLIEHUIO K 3€MHOH MOBEPXHOCTH, MOAUYUHSIIETCS
OwnarepaqbHON CHUMMETpUHU (OJHA TUJIOCKOCTh cuUMMeTpuH). OJIHaKO HM3BECTHO, 4YTO 3E€MHOE
TATOTEHUE BIUSET JIMIIb HAa BHEIIHIOW (Gopmy mpupoansix Ten. CrenoBarenbHo, Gopma JTr000ro
00BeKTa CBs3aHA KaK C €ro BHYTPEHHUMHU CBOWCTBAMH, TaK M C BHCIIHUMH (HaKTOpaMH,
BO3/ICHCTBYIOIIMMU Ha 3TOT OOBEKT.

CooTHoIICHHUST BHYTPEHHEW M BHENIHEH CUMMETPUU TMOJYYHJIA OTPaKCHUE B MPUHIUIIC
cummetpuu I1. Kiopu. B ymnpomienHoit dopMe OH 3BYUHT Tak: CUMMETPHUS MOPOKAAIOIIECH CPEIbI
HaKJIa/IbIBA€TCsl HA CUMMETPHIO Tena, oOpasyrouierocs B 3Toi cpeze. [lonyuuBmiascs B pe3ysbrare
dbopMa Tenna coxpaHsieT TOJIbKO T€ JIEMEHTBI CBOCH COOCTBEHHONW CHMMETPUU, KOTOPBIE COBIAIAIOT
C HAJIO)KEHHBIMU Ha HETO AJIEMEHTaMH CUMMETPHUH CPEIbI.

Wnest cuMmmeTpuu JIEKUT B OCHOBE MHOTMX HCCIIEOBAHUN COBpEMEHHOM Hayku. Tak, O.
Knein (I'epmanusi), paccMaTpuBaBIIUK pa3jU4HbIE TEOMETPUUM KaK TEOPUM WHBAPHUAHTOB
OTpeAeIEHHBIX TPYNI MNpeoOpa3oBaHMil, BHEC CYIIECTBEHHBIM BKIaJA B (QOpMUPOBaAHUE
COBPEMEHHOTO TOHSTHUS CUMMETPUM, TECHO CBSI3aB €r0 C MOHATHEM HHBAPUAHTHOCTH M TEOPUHU
rpynn. Teopembr O. Herepa (I'epmanusi) mO3BONWIM CBS3aTh MPOCTPAHCTBEHHO-BPEMEHHYIO
CUMMETpHUI0  (MHBapUAaHTHOCTb) YPaBHEHUH MaTeMaTHYecKo (U3HKM C  COXpaHEHUEM
dbyHIaMeHTaNbHBIX (PU3MUECKUX BEIMUYUH - SHEPTUU UMITYJIhCa, MOMEHTA KOJIMYecTBa JBKEHUS. B
JaTbHEHIIIEM UCCIIeIOBAaHNE B3aUMOCBSI3U MPUHIIUIIOB CUMMETPUH C 3aKOHAMHU COXPAHEHHUS CTaJIO
OJIHUM U3 MarucTpalIbHbIX HANIPaBIECHUN pa3BUTHS (PU3UKH.

B xumuu u 6uonorMu Ha MEPBBIA TUTAH YacTO BBIXOJUT aCUMMETPHS KaK OINpPeeICHHOE
HapylIeHHe CUMMETPHH, OCOOCHHO XapaKTepHOE MAJsl >KMBBIX OPTaHW3MOB Ha MOJEKYISPHOM U
MOP(OJIOTUUECKOM YPOBHSX WX CTPYKTYPHOUM OpraHU3AIMK. JBOJTIOIUOHHOE Pa3BUTHE MATEPUU OT
MPOCTBIX XUMUYECKUX COCNMHEHUN K CJIOXKHBIM OpPraHWYECKUM U OHOJOTHYECKHM CHCTEMam
OOHapy)XHBaeT OOIIYI0 TEHJEHIUIO YMEHBIIEHUS CTENEHW CHMMETPHH W COOTBETCTBEHHO
Bo3pactanue acummeTpun. B.M. BepHaackuil Bugen B CHMMETPUU KIIOY K Pa3/IEJICHUIO KMUBOU U
HEXUBOW TIPUPOJIBI, YKa3bIBasi Ha TO, YTO IMpaBU3HA W JICBU3HA B MUPE KPUCTAJUIOB HE HMTPAIOT
MPUHIMIIAATIBGHOW pPOJIM, a JUIsl JKUBBIX OpPraHM3MOB HaOmomaercss uHas kapTtuna. JI. Ilactep
MOKa3aJ, 4TO B MPOAYKTaX OMOXMMHUYECKHX MPOIECCOB MpeobaagatoT Ju00 mpaBkie, JTUOO JIEBBIC
M30MepHl BelecTBa. B 000OIIEHHOM BHJE B OHOJOTUH YCTAaHOBJIEHO, YTO MPOCTPAHCTBO,
3aHMMAEMOE JKHBBIM BEIIECTBOM, XapaKTepu3yeTcst acummerpueii. Cieayer Takke OTMETHTh, 9TO B
MHUpPE KPUCTAIIIOB OTCYTCTBYIOT OCH CHMMETPHUU MATOTO, CEABMOr0, BOCBMOTO M 00Jiee BBICOKHX
MOPSIIKOB, @ B MUPE PACTEHUH U MTPOCTEUINTNX JKUBOTHBIX OHU BCTPEYAIOTCS JOCTATOYHO YaCTO.

Bonpoc 3. O6paTuMocTh U reoMeTpUYeCKHe CBOHCTBA NPOCTPAHCTBA H BPEMEHH.
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Obpamumocms TPOCTPAHCTBA U BPEMEHH - CBOWCTBO, TECHO CBS3aHHOE C CHUMMETPHEH.
Kak u3BECTHO, B KaXIyH TOYKY IPOCTPAHCTBA MOKHO CHOBA M CHOBAa BO3Bpamarecsi. B arom
OTHOIICHUH TPOCTPAHCTBO SBIIACTCS Kak Obl oOparmMbiM. UTO KacaeTcs BpEeMEHH, TO OOBIYHO
MOIYEPKHUBACTCS €T0 HEOOPAaTUMOCTh, O3HAYAIOIIAsl OJHOHAIIPABICHHOE U3MEHEHUE OT MPOILIOro K
OyIylemMy: HeJb3sl BO3BPATUTHCS HA3a/ B KAKyIO-THMO0 TOUYKY BPEMEHHU, HO HEIb3s U MEPECKOYUTH
yepe3 Kakou-1ubo BpeMeHHOUM MmpoMexyTok B Oynymiee. OTciona aenaeTcsl BBIBOJ, YTO BpeMs
COCTaBIISIET KaK OBl PAMKU JIJIsl IPUYMHHO-CIICICTBEHHBIX CBSI3CH.

B 6onee oOuiem Bujie perienue npoodaeMbl 0OpaTUMOCTH CBS3aHO C PACCMOTPEHUEM JIBYX
MIPOTHUBOIIOJIOKHBIX KOHIIETIIUH - CTATUYECKON U JUHAMu4eckou [13].

CornacHO CTaTMYECKON KOHIICTIMKM BPEMEHU, COOBITUS MPOIUIOTr0, HACTOAILIETO H
OyIyIIero CymiecCTBYIOT B H3BECTHOW Mepe OAHOBpeMeHHO. Kpome Toro, Bce Gu3ndeckue 3aKOHBI
MHBAPUAHTHBI OTHOCUTEIBHO 3aMEHBI 3HAKa BPEMEHHU, ITOCKOJIBKY BpPEMsI B YPABHEHMSIX JBUKECHUS
KJIACCMYECKOH M KBAHTOBOW MEXaHHMKH Oepercss B KBajapaTe. JTO HABOAHWT HA MBICIL, YTO BCE
buznyeckue mnpoueccbl MOTYT MPOUCXOIUTh OJWHAKOBO KaK B MPSMOM HaIlpaBICHUU, TaK U B
obpatHom. Eciam 310 JAeMCTBUTENBHO Tak, TO HMEETCS NPUHIUIIKAIbHAS BO3MOKHOCTD,
nepeMeniasich BO BPEMEHH, OKa3bIBaThCS B COOBITUSAX MPOLUIOTO WM OYyIylero, a Takke
BO3BpallaTbcss M3 HUX B Hacrosmee. (Crarhyeckas KOHIEHIUS JOMYCKAeT BO3MOXKHOCTD
MOCTPOCHUS «MAIlIMHBI BPEMEHU» U HEKOTOpbIe apyrue 3h(exTsl u napagokcel. Tak, eciau TeueHue
BPEMCHH 3aBHCHT OT CKOPOCTH JIBIDKEHUSI €r0 HOCUTEISI, TO MOYKHO TIPHHATH MApaJoKC OJIM3HEIIOB
B TEOPUH OTHOCHUTEIIBHOCTHU, O KOTOPOM TOBOPWJIOCH paHee, a MMEHHO: BO3BPATUBLIMMCS W3
KOCMHUYECKOI0 TYTEIIeCTBHsI KOCMOHABT TI0 CYIIECTBY IOTAJaeT B CBOE Oymyliiee, a ero Opar,
OCTaBIIMICS Ha 3emiie, BCTPEYAETCSs CO CBOMM MPOLUUIBIM. OTH COOBITUS TMPOUCXOJAT
OJIHOBPEMEHHO, T.€. B HEKOTOPBI MOMEHT BPEMEHH BCTPEYAIOTCS HACTOSIIEE C MPOIUIBIM U
HacToslee ¢ OyaymuM. B Takoil BcTpeue OTCYTCTBYET CUMMETpPHsS: OJMH U TOT XK€ YEJIOBEK HE
BCTPEUYALTCS Cpa3y M CO CBOMM ITPOIUIBIM, H CO CBOUM OYIYIIIHIM.

Eme ogun npumep. CBeT OT pa3iauyHbIX 3BE3J J0JIETaET A0 HAC 3a pa3Hble UHTEPBAJbI
BPEMEHH; CJIE0BATEIbHO, 00 MX COBPEMEHHOM COCTOSSHMM MBI HUYETO HE 3HAEeM, a U3y4aeM HX
JaJeKoe MpOoIUIoe, IPUHUMAs €ro 32 HaCcTOsIIEe.

B naykax o 3emiie Takke oOcyxmaroTcsi Takue siBneHusa. Eme B 1938 1. poccuiickuit
reorpad axaxg. K.K. MapkoB omucan sBieHue, KOTOpO€ OH HaszBall MeTaxpoHHOCThIO. OHO
MPOSIBJISIETCST B TOM, YTO HACTYIUICHHE W 4epenoBaHue ¢a3 W CTaauil pa3BUTHS T€OCHCTEM
MPOUCXOASAT HECUHXPOHHO B pa3HbIX YacTsAX 3€MHOIO IIapa, JaKE €CIU 3TU TIeOCUCTEMBI
pacronararoTcsi Ha OAHOM ImmpoTe. Hampumep, ycTtaHOBIEHO, 4TO (HOPMUPOBAHHUE JIETHUKOBOTO
nTa AHTapKTUIbl HAYAI0Ch 3HAUUTENIBHO paHbllle, yeM oJielecHeHne B CeBepHOM MOJyIIapUU.

B nacrosiee Bpemsi B Haykax o 3eMyie OOCYKJIalOT TaKoe SIBJICHUE, KaK MOJIUXPOHHOCTD,
KOTOpasi MpernoiaraeT OJJHOBPEMEHHOE HATMYHE HECKOJIbKUX TIACTOB BPEMEHH B OJTHOM OOBEKTE.
Bce oHm cymecTByloT B HACTOSIIEM, HO, pacrmoyiaras HX B HEKOTOPOH XPOHOJIOTHYECKOM
MOCJIEIOBATEIbHOCTH, MOXKHO CaMble JPEBHUE M3 HUX HA3bIBaTh MPOILILIM, CPEIHEH JAaBHOCTH -
HACTOSIIIINM, a caMble MoJojble - OyaymmuM. [1oaMXpoHHOCTh CBOWCTBEHHAa MHOTHUM MPUPOIHBIM
apineHusM. [losTomMy cTaTMyeckas KOHLENIMS HE TaK YK HeJena, KaKk €€ WHOTJa NBITaloTCs
MpeACTaBUTH [5].

JlunaMuyeckass KOHUEMUMS BPEMEHU MPOTHUBOIONOKHA CTATUYECKOW: B HEH €CTh JIMIIb
HaCTOsIIIee, MPOIIJIOe CYIIECTBOBAIO, a OyayIiee TOJBKO eme OyaeT cyiiecTBoBaTh. K mpommmomy
OTHOCSITCSL BCE T€ COOBITHS, KOTOpPBIE YK€ OCYIIECTBHIMCh M TMPEBPATHIUCH B TOCIEAYIOIIHE.
bynymue coObiTUsi — 3TO T€, KOTOpPhIE BO3HUKHYT W3 HACTOSIIMX W HEMOCPEICTBEHHO
MPEIIIeCTBYIONMX UM cOoObITHI. HacTosiiee oXBaThIBaeT BCe T€ SIBICHHS, KOTOPBIE pEaTbHO
CYIIECTBYIOT U CITOCOOHBI K B3aMMOJICUCTBHIO MEXIy co00i. B3zanmoselicTBre BO3MOXKHO JIUIIH
IPU OJTHOBPEMEHHOM COCYIIIECTBOBAHUU OOHEKTOB.

B pamkax puHaAMHUYECKO KOHIIETIIIMH HEBO3MOXKHO TTOCTPOCHUE «MAITMHBI BPEMEHMY IS
nepeMenieHus B mpoimioe u Oyaymiee. Ecnum Obl myTemiecTBUE B TPOIUIOE OBUIO peallbHO
BO3MOJKHBIM, TOTJIa, JOW[S JO0 HEKOTOPOTO MOMEHTA, «MAaIllMHa BPEMEHW» Hcuessia Obl BMECTe C
HKHUIIAXKEM, ITOCKOJIBKY B TIPOILIOM MX PEAIbHO HE CYIIECTBOBAJNO. A MpH MyTEHIECTBUH B Oyayiee
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HAJIO0 eIle BOCCO3/1aTh HEKOTOPBIN OyIyIIui MHp M3 HHYETO, KYAa-TO «CHPSATaB» CYLIECTBYIOIINN
MHp, 4TOOBI 3aTEM BO3BPATUTHCS B HETO.

C »oTOlf KOHUENIMEHl CBsi3aHa HEOINPEAEICHHOCTh IOHSTHUS HACTOSILErO0, IOCKOJIBbKY
HESICHO, KaKOM MMEHHO OTPE30K BPEMEHM MOXHO CUMTaTh HACTOALIMM - MM, JIeHb WM Oosee
IPOJOJDKUTENbHOE BpeMs. (OTa mpobiieMa CTOUT U IEpel IMPEACTABUTEISIMH T'yMaHUTAPHBIX
JUCLHUIUIMH, HalpUMep COBPEMEHHOCTb B HcTopuu.) IlpencraBieHne o HACTOSIIEM MOYKHO
NpeJeNbHO CY3UTh, BHIOMpas Bce Oosiee W Oojiee KOPOTKHE OTPE3KM BPEMEHHM M JIOBEIsS WX J0
UHTEpBaJIa, JOCTAaTOYHOIO A TOr0, 4TOOBl €ro HEBO3MOXKHO OBLIO INPHHSTH 3a HACTOSIIEE.
[TosiBnsieTcs OIIyIIEHHE, YTO HET HE TOJIbKO MPOLUIOTro M OyIyliero, HoO U HacTosmero. Bee, 4to
ObUI0, — YK€ NIpoIIoe, Bce mocienyoee - eme B Oyaymem. Ho Hacrosiee MoxeT ObITh U
pacuIMpeHo B 3aBUCHMOCTH OT COIIOCTaBJISIEeMbIX MHTEPBAJIOB U MACHITA0OB COOBITHS JI0 Yaca, JIH,
roja u T.n.

OOBIYHO TOBOPAT, YTO UIi OOBEKTOB M SIBICHUN HACTOSIEE BpPEMs OXBATHIBAET TOT
UHTEpBaJl, B T€YEHUE KOTOPOro OHM (PU3MUECKU MOTYT B3aMMOJEHCTBOBATh MEXIY cO00M myTem
oOMeHa BemecTBOM M »Heprueil. Ecmu Obl CKOpPOCTH pacrpOoCTpaHEHHs BO3ACHCTBHIA Obuia
OECKOHEUHOW, TO 3TO HACTOsIIEe MPEACTaBIsIO Obl COOON CKOJb YrOAHO Majiblii MHI, NAOIIMN
MTHOBEHHOE CEUYCHHE BCEX COOBITUH BO BcenmeHHOW - HacTosAmmX, NMponuisix U Oymymux. Ho
CKOPOCTb pPacIpOCTPAHEHUS BO3JEHCTBUN KOHEYHA M, N0 COBPEMEHHBIM IIPEICTaBICHUSIM, HE
NPEBBIIAET CKOPOCTH cBeTa B Bakyyme. [losromy ¢usmuecku mposiBIsiomeecss BO
B3aMMOJCHCTBUAX HACTOSLIEE MATEpUAIbHBIX CUCTEM OXBATHIBAE€T TOT BPEMEHHON WHTEpBal, B
TEYEHUE KOTOPOT'O OHU CIIOCOOHBI MPOB3aUMOJICHCTBOBATD. J[JIs SIIeMEHTAapHBIX YacTHIl 3TO OyayT
OUYEHb MaJjible OTPE3KU BPEMEHU, HO s ['alakTHKM OHM BO3pacTaroT JO COTHU ThICAY JeT. BHyTpn
ATOr0 HACTOSIIETO JJIl KPYIHBIX CUCTEM MOTYT YKJIAJbIBaThCsl COOBITHS MPOILIOro, HACTOSIIETO U
OyAyllero MajblX CHUCTEM, CYIIECTBYIOIIMX HAMHOTO MeHbIIee Bpems. TOJbKO ceidac Mbl
BOCIIPUHUMAEM H3JIy4EHHE OT 3BE€3] M TAJNAKTHK, MCIYIIEHHOE THICAYM W MUJUIMOHBI JIET Ha3asl.
B3auMonelcTBUsS MEXIy HHMMH MOTYT OCYILECTBJIATHCS B TEUEHHUE MHIIMOHOB JIET B 00OMX
HanpasyieHusx. OTcroJa clielyeT OTHOCUTENIbHOCTh MOHATUS Hactosuiero. I[lpu 3ToM u3 cucrem
OyaylIero HUKaKuX BO3JEHCTBUN M MHPOPMALIMU HE MOXKET MOCTYNAaTh, HOO 3TU CHUCTEMBI €Ile He
BO3HUKJIM, HE 00JIaal0T peajbHbIM CyIIecTBOBaHMEM. [leiicTBHe Bcerna MpOMCXOJIUT TOJIBKO B
OJTHOM HaIpaBJeHUHU: OT MPOILIOro K HACTOSIIEMY U OT HACTOSILIEro K Ommkaiimemy Oyayiiemy, B
KOTOpO€ HAacTosllee NEepexXoJuT, HO HHUKorjza Haooopor. [IpuHATO cuuTaTh, 4TO MOCIEIHEE
MCKJIIOYAeTCs 3aKOHOM IIPUYUHHOCTH.

I'eomeTpruecknii aHaNM3 MPOCTPAHCTBA OMUPAETCS MIPEXKIE BCETO HA UCTOPUUECKHUM OIBIT
3eMJIEN0Ib30BaHus. [lepBble HayYHBIE TEOMETPUUYECKUE TIPEICTABICHUS BBIPAXXEHBI B €BKJINJOBON
F€OMETPUH, IO KOTOPOM HPOCTPAHCTBO XaPAKTEPU3YETCS TPEXMEPHOCTBIO M H30TPOIHOCTHIO
(HE3aBUCHMOCTBIO CBOWCTB OT HANpaBJICHHs), a OpsAMas €CTh KpaTdaillliee PacCTOSHHE MEXIY
IByMsl ToukaMu. ['eomerpus EBKnIMAa MCXOAWT M3 NIATH aKCHOM, WIM NOCTYJNAToOB. boiee Bcero
CIIOPOB y MaT€MAaTUKOB BBI3bIBAJ IATHIN ITOCTYJAT, B COOTBETCTBUM C KOTOPBIM U3 OJJHOM TOYKH Ha
IJIOCKOCTH MOKHO MPOBECTH TOJBKO OJHY MPSMYI0, KOTOpas He OyleT nepecekarscsi ¢ JaHHOU. B
Hauvane XX B. Hemenkuit Matematuk K.®. ['aycc nmpusHai, 4To eciau 3TOT MoCTyjar "3aMEeHUTh
JPYTMMH aKCMOMaMH, TO MOXHO IOCTPOUTh HOBYIO I€OMETpHI0. Takue HOBbIE T€OMETPUH OBbLIU
noctpoenbl H.W. Jlo6aueBckum (Poccust), b. Pumanom (I'epmanus) u S. bonbsiem (Benrpus). Tak,
JloGaueBckuii u bonbsii IOMYyCTHIIM, 4YTO CYHIECTBYET MHOKECTBO TPSAMBIX, KOTOpbIE HE
NIEpPECEKYTCs € JNaHHOW. PumaH, HampoTHB, 3aMEHWJI IISITBIM IOCTYJIAT HAa AaKCHOMY, COIJIACHO
KOTOpPOM 4epe3 TOUKY, JIeKAIIYI0 BHE TAaHHOW MPSMOM HA IUIOCKOCTH, HEb3sl IPOBECTH HU OJTHOM
napausiesbHON, Bce OHM OYAYT MepeceKaThes ¢ JAaHHOM.

OTH TpeACTaBICHUS HAIVAJHO WUIIOCTPUPYIOTCS Ha JABYXMEPHBIX ITOBEPXHOCTSIX.
EBKiMI0Ba TeoMeTpHs peau3yercsl Ha IUIOCKOCTH, reoMeTpusi PuMaHa - Ha MOBEPXHOCTH c(epsl,
Ha KOTOpOHM MpsiMasi JIMHUS BBINVISIAUT KaK OTPE30K Jyru OOJIBIIOr0 Kpyra, LEHTP KOTOpPOTo
coBmagaer ¢ ueHTpoMm cdeprl. ['eomerpus JlobGayeBckoro peanusyercs Ha Tak Ha3bIBaeMOM
nceBgochepe. [lockonbKy HPOCTPAHCTBO HMMEET TPU H3MEpPEHUs, TO M KaxJoW TreoMeTpuu
BBOJIUTCSl TOHATHE KPHBHM3HBI MpOCTpaHCTBa (puc. 5.4). B eBKIWm0BON reoMeTpun KpUBU3HA
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HyneBasd, y Pumana - nonoxxutensHasi, y JlobaueBckoro u bonbss - oTpuuarenbHas, HOCKOJIbKY Ha
OCHOBaHUU MATOM aKCHOMBI JOKa3bIBAE€TCS TEOpEMa O CyMME YIJIOB TpeyrojbHuKa. B reomerpun
EBknuaa, kak u3BecTHO, oHa paBHa 180°, y Pumana - ona Gombme 180°, a y JlobaueBckoro —
MEHBIIIE.

B TpexmepHOM HEEBKIMOBOM IPOCTPAHCTBE KPHWBHU3HA MPOCTPAHCTBA MOHUMAETCS Kak
OTCTYIUIEHUE €r0 METPUKU OT €BKJIMJIOBOM, YTO TOYHO OMHCHIBAETCS SI3bIKOM MaTE€MAaTHUKH, HO
HEBO3MOXXHO TIPEJICTaBUTh KaK-TO HarsigHO. BmocnenctBum Puman mokasan eauHCTBO U
HENPOTUBOPEUMBOCTh BCEX HEEBKIIMJIOBBIX T'€OMETPUM, YAaCTHBIM CIy4aeM KOTOPBIX BBICTYHAET
reometpus EBkinuna.

Puc. 5.4. TpeyronbHHKH Ha MOBEPXHOCTH: @ — HYJIEBOI KPHBH3HBI, 6 — 110710~

KHTEJILHOM, 8 — OTPHIATE/ILHOM
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Puc. 5.5. VunocTpalips K HCIOb-
30BaHUIO N'COMCTPHH Pumana: @ — no-
KOSAIIMHCS (T, 6 — OBIKYIIHHACS

PaccmarpuBas gusnueckue W TeOMETPUUYECKHE CBOMCTBA IMPOCTPAHCTBA W BPEMEHH,
MOJIE3HO 3aTPOHYTh BOMPOC 00 UX COOTHOIICHWU W MPEANOYTEHUH TOW WIIM WHOW reOMETpUH s
MOCTPOEHUS KOHKPETHBIX (u3myeckux Mozenen siBiaeHuil. C 3TOH TOUKM 3peHUs HHTEpecHa
no3urus A. Ilyankape, KOTOpBI yTBepkaai, YTO, €CIU MPOCTPAHCTBO C JHOOOW MPOU3BOJIHHO
3a/ITaHHOM TE€OMETpPUEH JOMOJHEHO 3aKOHAMU (DU3UKHU, OHO MOXKET OBITh MPUHSTO ISl ONMUCAHUS
M3y4aeMoro siBJI€HUs. AHAJIOTMYHOW TOUYKHM 3peHus mnpuaepxkuBaiica A. OuHmTedH. Ho ecnu
[Tyankape npesiaran BEIOMPAaTh OTHOCUTEIBHO MPOCTYIO T€OMETPHIO MPOCTPAHCTBA M JOMOTHATH
€€ CpaBHUTENIbHO CJOXXHBIMH ONHUCAHUAMU (PU3NYECKUX 3aKOHOB, TO DUHIITEHH, HA00OpPOT,
npemyiaran 0oJjiee CIOXKHYIO TE€OMETPHUIO JOTOJHATH CPaBHUTEIBHO MPOCTHIMU (PU3NYECKUMHU
3akoHamu [14]. Tak, B Teopun OTHOCUTEIBHOCTH DUWHIITEHHA UCHOJb3yeTcsl reomeTpus Pumana.
DTy BO3MOXKHOCTb HArJsiJHO WUIIOCTPUPYET CIENYIOIIMM MBICICHHBIH SKcrepuMmeHT [22, 23].
[Tycte nudT MOKOUTCS B OTCYTCTBHE TpaBUTAIMOHHOTO mons (puc. 5.5, a). B crenke nudra
CIENaHO OTBEpCTHE A, uepe3 KOTOpoe JIyd CBeTa MaJaeT Ha €ro MpPOTHBOIOJIOXKHYIO CTOPOHY;
muaus AB - mpsimas. JIudt HaumHaeT OBMXKEHHE BBEPX C ycKopeHHEeM (. 3a Bpemsl, MOKa CBET
MIPOXOJHUT PACCTOSHUE MEXIY CTEHKaMu, JU(PT CMEIIaeTcs BBEPX, M Jyd CBETa MOMAJaeT HE B
Touky B, a B Touky C (puc. 5.5, 6). Jlunus AC coxpaHsieT CBOMCTBO OBITh KpaTUalIINM
PAcCTOSTHUEM MEXIY ABYMS TOUYKaMH, HO 3TO OyJEeT He mpsiMasi, a TaK Ha3bIBaeMasi Ie0/Ie3nYecKas.
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1. 4 Jleknus Ne4. Ilpupona u ¢pusuvecKue npouecchl
1.4.1 Bonpocsl JieKnum:
1. MepapX1U4HOCTh MUPOB U I'PAHULIbI HAIIETO [TO3HAHUS.
2. KoHnenuu MUKpomMupa 1 Ki1acCu4ecKasi MEXaHUKa.
3. Konuenuuu Meramupa u TeOpHUsi OTHOCUTEIbHOCTH.
4. KoHuenuus MUKpOMHpA U KBAHTOBAsi MEXAHHKA.
5. Konuenuuu BO3HUKHOBEHHUS BeereHHOM.

Bomnpoc 1. UepapXu4HOCTh MUPOB M TPAHUIIBI HAIIETO NMTO3HAHUSA

B nacrosiiee BpeMs cuuTaeTcs, YTO KIMEHHO (u3ndeckas KapTHHA MUpPaA JEKUT B OCHOBE
ONMHCAaHUS TpHUPOIbl. B ¢usuke NpuUXOAUTCS HMETh JEJI0 C Ppa3HOOOpa3HbIMH BeIHMYHMHAMU,
3HaYEHMsI KOTOPBIX OXBAaThIBAlOT OIPOMHBIN auana3oH. Tak, MHTEpBajd HM3BECTHBIX HaM JJIMH
IIPOCTUPAETCS OT PA3MEPOB JIEMEHTAPHBIX YaCTUL A0 pa3MepoB BceneHHOM, HHTepBaj BPEMEH - OT
IIEPUOJOB IOJIypacnasad KOPOTKOXKHUBYIIMX NIEMEHTApHBIX 4YacTUL] 10 Bo3pacta DBceneHHOH,
MHTEPBaJ Macc — OT MAacCChl 3JIEKTPOHA /10 MAcCC T'AJIAKTHK.

[lepyognuecky NOpeANPUHUMANINCH M MPEANPUHUMAIOTCS IONBITKM CO3[aThb HEKYIO
VHHUBEpPCaJbHYIO TEOPHIO, KOTOpas OXBaThiBajla OBl BECh Pa3HOOOpa3HbIl MHpP (QHUIUUECKUX
00BEKTOB M siBIeHUH. OHAKO TMOKa HE YIAJIOCh, @ OONBIIMHCTBO (PU3UKOB CUYUTAET, YTO HUKOT/IA HE
yAacTcs, CO3aTh eIUHYI0, BCEOOBEMITIONYIO TEOPHUIO, OMHICHIBAIOIIYIO BCE pa3HOO0pa3ue SBICHHUIA,
C KOTOpBIMU MBI cTasnkuBaemcs. Ceiuac CyliecTBYeT MHOI'O TEOPUM, KaXJas M3 KOTOPBIX MUMEET
OTpaHHuYEHHYI0 o0nacTh mpuMeHeHHUs. Hampumep, 3akoHbl MexaHWkKH HplOTOHa HecmpaBeasMBbHI
JUIS TeJl, Pa3BUBAIOIIMX OYCHb OOJIBIIME CKOPOCTH. B Takmx cirydyasx MONB3YIOTCS CHEIHaTbHON
Teopuel oTHOcUTeNbHOCTU. OHAKO 3Ta TeopUs He MPUMEHHMA K 00JaCTH Ype3BhIYAitHO OOJIBIINX
Macc, a TaKxke JUIsl OObSICHEHHSI HEKOTOPBIX SIBJICHUMN, IPOUCXOSAIIMX HA OTPOMHBIX IaJIaKTUYECKUX
PaCCTOSIHUSX; MPH 3TOM IPUBIEKAIOT OOIIYI0 TEOPUI0 OTHOCUTENbHOCTH. Korma peus 3axomuT o
ABJICHUSIX ATOMHBIX U SAJIEPHBIX MaciiTadoB, MexaHuka HbIOTOHAa yCTynmaeT MecTOo KBAaHTOBOMW
TEOpHH, a B CIy4asX OOJBIINX CKOPOCTEH - PEISITUBUCTCKON KBAHTOBOM TEOPHH.

B nacrosiee Bpemsi He CymecTByeT aOCOTIOTHO YETKUX KPUTEPUEB O0IACTH PUMEHEHHUS
TOW WM MHOW (u3nueckod KoHuenuuu. M3 ombiTa HM3BECTHO, YTO TEOPHUIO OTHOCHUTEIBHOCTU
CleyeT HCHOJIb30BaTh, KOTJa CKOPOCTH TeJ MNPUOIMKAIOTCS K CKOPOCTH CBETa, a MEXaHHUKa
HproTOHa IpaBMWIIBHO OINMUCBHIBAET IOBEJEHHUE TEJ, CKOPOCTH KOTOPBIX Majbl IO CPABHEHHIO CO
ckopocThbio cBeTa. OJIHAaKO HEMOHSTHO, KOIIa MMEHHO HYXHO NEPEXOIUTh OT HbIOTOHOBCKOMN
MEXaHUKH K PeSITUBUCTCKOM. OTBET Ha 3TOT BOIIPOC 3aBUCUT OT TOTO, C KAKUM KOHKPETHO CIIy4yaeM
MBI UIMEEM JIEJIO, M OT TOTO, C KAKOM TOYHOCTBIO HAJI0 PEIIATh 33/1ady.

dusnueckas KapTUHA MHpa CIaraeTcs U3 HEKOTOPOro KojlndecTBa (yHIaMEHTaIbHBIX
KOHUEIIIMI, HO HET COBMAJICHUS MHEHHUI OTHOCUTEJIBLHO TOr0, Kakue 3To KoHunenuuu. Hanpumep, B.
I'elizenOepr mosarang, 4To B COBPEMEHHOH (DM3MKE CYHIECTBYIOT IO KpallHel Mepe deThIpe
(GyHIaMEHTAIbHBIX ~ 3aMKHYTBIX  HENPOTUBOPEUMBBIX  TEOPHM:  KJIACCHYECKass  MEXaHUKa,
TEpPMOJAMHAMUKA, HIEKTPOJUHAMUKA, KBAHTOBAas MEXaHMKa, KaXJas U3 KOTOPBIX B CBOEW oOiacTu
NPWIOKUMOCTH HaWIy4yIIUM o00pa3oMm omnuckiBaeT peanbHOCTh. (Kiaccnueckas um  KBaHTOBas
MexaHHMKa OyayT paccMOTpeHsl B § 6.2 1 6.4.)

OOpuHO, KOTAA TOBOPAT 00 9nekmpoourHamuke, TOAPA3YMEBAIOT KJIACCHYECKYIO
ANEKTPOJUHAMUKY - TEOPHUIO JIEKTPOMArHUTHBIX MTPOLIECCOB B PA3IMUHBIX cpelax U Bakyyme. OHa
OXBaThIBAET COBOKYIHOCTH SIBJIEHHI, B KOTOPHIX OCHOBHYIO POJIb UTPAIOT B3aUMOJAEUCTBUSA MEXKIY
3apsOKEHHBIMU  YaCTHIIAMH, OCYLIECTBIISIEMBIE IIOCPEICTBOM 3JIEKTPOMAarHuTHOro mois. Bcee
ANIEKTPOMArHUTHHIE SIBJICHUS MOXKHO OIKMCAaTh C IOMOINbIO ypaBHEHHWH MakcBeiia, KOTOpbIe
YCTAHABIMBAIOT CBSI3b BEJIMYMH, XapaKTEPU3YIOIIMX 3JIEKTPUYECKHE M MAarHUTHbIE IO, C
pacupeneneHueM 3apsI0B U TOKOB B ITpocTpaHcTBe. CoaepikaHue 4eThIpeX ypaBHEHUMN Makcsesuia
JUISL  DJIGKTPOMarHUTHOIO IIOJII Kaue€CTBEHHO CBOAWUTCA K CIEAYIOIIEMY: MAarHUTHOE I0JI€
MOPO’KIAETCsl IBUKYILIMMUCS 3apsAAaMH U MIEPEMEHHBIM AJIEKTPUUYECKUM T0JIeM (TOKOM CMEILEHH);
DIEKTPUYECKOE II0JI€ C 3aMKHYTBIMHM CHJIOBBIMH JIMHUSIMHM (BUXpEBOE II0JI€) IOPOXKAAETCS
MEPEMEHHBIM MarHUTHBIM T10JIEM; CUJIOBBIE JIMHUM MarHUTHOTO MOJIS BCET/a 3aMKHYTHI (T.€. OHO HE
UMEeT MCTOYHMKOB - MAarHUTHBIX 3aps]I0OB, MOAOOHBIX SJIEKTPUUECKUM); DIEKTPUUYECKOE IOJE C
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HE3aMKHYTBIMM CHJIOBBIMHM JIMHUSMHU (IIOTEHLUAIbHOE II0JIE) MOPOXKIAETCS AIIEKTPUUYECKUMU
3apsiiaMil — HCTOYHUKAaMM 3Toro nojs. M3 teopun MakcBenaa BBITEKalOT KOHEYHOCTh CKOPOCTH
pacpoCTpaHEHUsl AJIEKTPOMArHUTHOIO B3aUMOACHCTBHSI U CYIIECTBOBAHHME 3JIEKTPOMArHUTHBIX
BOJIH.

Hapsiny ¢ knaccudyeckoid BBIIEISIIOT KBAHTOBYIO 3JIEKTPOAMHAMUKY — KBAHTOBYIO TEOPHIO
3JIEKTPOMArHUTHOTO MOJISl U €r0 B3aMMOJEHCTBUS € 3apsDKEHHBIMM YacTULAMM (IVIaBHBIM 00pa3zoM
ANIEKTPOHAMU U IIO3UTPOHAMH, MIOOHaMM). B OCHOBE KBaHTOBOM AIEKTPOAUHAMMKHU JIEKUT
HOATBEP)KICHHOE HAa ONbBITE IPEJCTABICHUE O JUCKPETHOCTU 3JIEKTPOMArHUTHOIO HM3Iy4EHUs.
KBaHTBI 371€KTPOMarHUTHOTO MOJS - (POTOHBI - SBJISIOTCS HOCHUTEISIMH MHHHMMAJIBHO BO3MOXHBIX
IpY KOHKPETHOM YacToTe IOJIsi SHEPrMHM M MMITylbca. B pamMkax KBaHTOBOW 3JE€KTPOAMHAMUKHU
JIEJIaeTCs BBIBOJ O TOM, YTO 3JIEKTPOMAarHUTHOMY M3JIyYE€HHUIO IIPUCYILIU HE TOJIBKO BOJIHOBBIE, HO U
JUCKPETHBIE, KOPIYCKYISPHbIE CBOWCTBA, a B3aUMOACHUCTBUE JIEKTPOMArHUTHOIO H3JIy4EHUS C
3apsHKEHHBIMU YacTUIIAMH PAacCMaTPUBACTCS KaK MOMIOIIEHUE U UCITYCKaHHE YacTHIIaMU (DOTOHOB.
OOMeH (oToHamMH OOYCIIOBIMBAET 3JIEKTPOMAarHUTHOE B3aUMOJAEHCTBHE 3apsUKCHHBIX YACTHIL.
Yactuia MOXKET HCITyCTUTH (DOTOHBI, a 3aTe€M camMa UX MOIIOTHTh. KBaHTOBasi ANEKTPOIMHAMHUKA
JIOCTaTOYHO TOYHO ONMCBHIBAET MCITyCKAHUE, MOMIOLICHHE U pacCcesHUE H3JIyYCHMs BEIIECTBOM,
AJIEKTPOMAarHUTHOE B3aUMOJICHCTBUE MEXKY 3apsSyKEHHBIMU YaCTULIAMU U T.II.

Tepmoounamuxka B KJIaCCUUYECKOM IIOHMMAHUM - 3TO pas3aen (U3MKW, W3ydaroliui
HanOonee OOmIME CBOWCTBA MAaKpPOCKOIHMYECKUX CHUCTEM, HAXOAANIMXCS B  COCTOSHHH
TEPMOJAMHAMUYECKOTO DPAaBHOBECHs, M TMPOLECCHl Iepexofa MEXAY O3THUMH PpaBHOBECHBIMU
COCTOSTHUSIMHU.

TepmonuHaMuka CTpoUTCS Ha OCHOBE (PyHIAMEHTAJbHBIX MPUHLUIIOB - Hayall
TEPMOAMHAMUKH, KOTOPbIEC SBISIOTCS 0000IIEHHEM MHOTOUMCIICHHBIX HAOMIONECHUH U PE3ylIbTaToB
JKCIepUMeHTOB. TepMoaMHaMuKa BO3HHMKIA B HepBoil monoBuHe XIX B. B CBS3M C pa3BUTHEM
TEOpUU TEIUIOBBIX MAIIMH M YCTAHOBJIIEHHEM 3aKOHAa COXpaHEHWsl JHepruu. Pazmuuyaror
XUMHUYECKYI0 TEPMOJUMHAMMKY, TEXHMUYECKYI0O TEPMOAMHAMHUKY W TEPMOJMHAMUKY Ppa3HbIX
($uU3NYECKUX SBICHUU.

B Hactosiiee Bpemst ObICTPO pa3BUBAeTCS TEPMOJMHAMMKA HEPABHOBECHBIX MPOLIECCOB -
pazgen (U3MKM, B KOTOPOM H3y4dalOTCs HEpaBHOBECHbIE mpouecchl (auddy3us, BSI3KOCTb,
TEPMOJIEKTPUYECKHUE SBICHUS M Jp.) Ha OCHOBE OOLIMX 3aKOHOB TepMoauHamuku. I[lpu
KOJIMYECTBEHHOM M3Y4YEHHM 3THX MpPOLECCOB, B YAaCTHOCTU IPU ONPEAEICHUH HUX CKOpPOCTEeH B
3aBHCUMOCTH OT BHEUIHMX YCJIOBHUH, COCTaBISIOTCS YpaBHEHHUs OajaHca MacChl, HMIYIbCA,
SHEPrUM M SHTPONMM JUISL DJIEMEHTApHBIX OOBEMOB CHCTEMbI, U 3TH YPAaBHEHUS MCCIEAYIOTCS
COBMECTHO C YpPaBHEHUSMHU pPacCMaTpUBAEMbIX IPOLECCOB. TepMOAMHAMMKA HEPABHOBECHBIX
IIPOLIECCOB SIBIISIETCSI TEOPETUYECKOM OCHOBOM HCCIIEOBAaHUS OTKPBITHIX CHCTEM, B TOM YHCIE
JKUBBIX CYLIECTB.

B coBpemeHHOI (u3MKe NPUHSATO MpEACTaBICHHE O YeThlpeX (hyHIaMEHTAIbHBIX THIIAX
(bu3uUecKoro B3auMoACHCTBUS:

O cunvHoe 63aumolelicmsue - caMO€ CHIbHOE M3 (PYHJAaMEHTaJbHBIX B3aUMOJCHCTBUIL
AJIEMEHTAPHBIX YacTHUll. B 3TOM B3aMMOJENCTBUYU y4aCTBYIOT 3JIEMEHTAPHBIE YaCTHUIIbl, IMEHYEMbIE
aapoHamu. CuibHOE B3aUMOJEHCTBHE MPEBOCXOAUT 3JIEKTPOMArHUTHOE B3aWMOJIEHCTBUE
npumepHo B 100 pa3, ero paguyc HAEHCTBHSA OKOJIO 10" cm. Yacraprit Cly4all CWJIBHOIO
B3aMMOJICUCTBHUS - SIIEPHBIE CUIIBI;

O anekmpomaznumHnoe 63aumooelicmeue IO «CUJIE» 3aHUMAET CIEAYIOIIee IOJI0KEHHE
IIOCJI€ CHUJIBHOTO B3aWMOJAEUCTBUA. B HEM ydacTBYIOT 4acCTHI[bl, UMEIOIINE IEKTPUUECKUHN 3apsij
(MM MarHUTHBIE  MOMEHT). IlepeHOCUMKOM BIEKTPOMAarHUTHOTO B3aUMOJACHCTBHUS MEXKIY
3apsSKEHHBIMU YacCTHIIAMM SIBJISIETCS JIEKTPOMArHUTHOE TOJie, WM KBaHTHI MO - (OTOHBL. ITO
B3aMMOJECHUCTBHE SIBIIAETCA JanbHOAECHCTBYyroMM. OHO oOIpenensieT B3auMOJEHCTBUE MEXIY
ApaMH ¥ JIEKTPOHAMM B aTOMax M MOJIEKYJIaX, IO3TOMY K AJIEKTPOMAarHUTHOMY B3aUMOJIEHCTBHUIO
CBOAMUTCS OOJIBLIIMHCTBO CUJI, IPOSIBIISIOLINXCSI B MAKPOCKOIIMYECKUX SIBJICHUSX: CHUJIBI YIPYTOCTH,
TPEHHs, XUMHUYECKas CBA3b U T.J. OJEKTPOMAarHUTHOE B3aWMOJEHCTBUE TPUBOIUT TaAKXKE K
W3ITyYEHUIO IIEKTPOMArHUTHBIX BOJIH;
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O craboe 83aumoodeticmaue TOpaso ciadee He TOIBKO CUIIBHOTO, HO M 3JIEKTPOMarHUTHOTO
B3auMojielicTBusA. B crmabom B3aMMOIEHCTBMM y4YacTBYIOT BCE JIEMEHTAPHBIE YacCTHLBI (KpoMme
doToma). OxuaeMblii pagnyc AeiCTBHS c1aGoro B3ammoseiicTeus mopsaka 2 — 107° cm. Dro
B3anMoJielicTBUEe 00YyCIIOBINBACT OOJBIIMHCTBO PACa0B IEMEHTAPHBIX YACTHILl, B3aUMOJCHCTBUA
HEHUTPHUHO C BEILIECTBOM H [Ip.;

O epasumayuonnoe 63aumooeticmeue - MPUCYyILEe BCEM BUJIaM MaTepUM B3aUMOICHCTBUE,
camoe ciaboe u3 (GyHAaMEHTAIbHBIX B3aUMOACUCTBUI 3JIEMEHTAPHBIX YaCTHUI]; UMEET XapakTep
HOPUTSDKEHUSL.

B Hactosimee Bpems pazpaboraHa oObeJMHEHHAs! TEOPHUs AIEKTPOMATHUTHOTO M caaboro
B3auMoJieicTBUll (3nekTpocnaboe B3aumoneiicTeue). CylecTBYIOT MOJAEIH, BKIIOYAIOIUE U
CHJIPHOE B3aUMOJCUCTBHE (BenMKoe oObeauHEeHHe). JlemaroTcsi MOMBITKH ONMHCaTh BCE YETHIPE
B3aMMOJIEMCTBUS Ha eAMHONW ocHoBe.Pa3zHble Gu3nuecKkne KOHLUENIMU B €IUHOE Lieln0e 00bEIUHSET,
BEPOSITHO, oOI1iee mojie, Ha KOTOPOM €CTh 00JacTu Haubojee 4acToro MPUMEHEHUS TeX MM MHBIX
OCHOBHBIX (PU3MUECKUX TEOPHUH - COCTABIAIONIMX O0IIEel (PU3nuecKol KapTHUHBI MUpPA. DTOT TE3HC
WUTIOCTPUPYET Juarpamma Ha puc. 6.1, mocTpoeHHast B KOOpAMHATAX PACCTOSHUE - CKOPOCTh, T7E
yKa3aHbl 00JIaCTH NMPUMEHUMOCTHU ISTH CaMbIX IIUPOKUX COBPEMEHHBIX TEOPHH, MpuueM 06acThb
CKOpPOCTEW U pacCTOSHUMN, C KOTOPHIMHU Mbl CTAJIKUBAEMCSl B TIOBCETHEBHOM KM3HU, 3aHUMAET JIHUILb
HEOONBIIYIO TUIOMIAb B HIKHEH dactu auarpammsbl [18]. CremyeT OTMETHTh, YTO 3TH OOJIacTH
YaCTUYHO IEPEKpPHIBAIOTCS U pa3/iejieHue HOCUT YCJIOBHBIM xapakrep. Hampumep, Ha nuarpamme
MIOKA3aHO, 4YTO OOlIast TEOpHUs. OTHOCHUTEIBHOCTH MPUMEHMMA K aCTPOHOMHUYECKUM PaCCTOSHHSM,
OJTHAKO pEeIarolas ee MPOBEpKa OCHOBAHA HA aHAJIM3€ JBUKEHMSI TUIAHET, @ OJHO U3 IpEICKa3aHu
TEOPUH MOXHO IPOBEPUTH Jlaxke B Jaboparopuu. M3 nuarpamMmsl cieayert, 4To NPUMEHSATh OOIIYIO
TEOPUI0 OTHOCUTEJIBHOCTH HEOOXOIMMO [UIsl aCTPOHOMMUYECKHMX paccTosHUU. BepxHss dactb
JMarpaMMbl  OIpaHMYEHa CKOPOCTBIO CBETA, IOCKOJBKY, COINIACHO COBPEMEHHOW (Qu3MuecKon
napagurmMe, CKOpOCTHM MaTepuajbHBIX YacTHILl, MPEBOCXOAIINE 3TO IMpPENEIbHOE 3HAuUEHUE, He
uMerT (huznyeckoro cMeiciaa. Kpome toro, Ha COBpeMEHHOM YPOBHE 3HAaHUN HeEJb3s OTBETUTH Ha
BOIIPOC, Kakne PU3NIECKHE TEOPHH TPUMEHUMBI K PACCTOSIHUSM, MEHBIITNM Pa3MepOB IMPOTOHA HITH
OonbmMM pa3mMepoB BHIMMOM Bceenennoil. He sicHO pgake, mMeeT 1M CMBICI TOBOPUTH O
($u3NYECKUX KOHUENIUAX ISl 3TUX 00IacTel.
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i bbbt O6aacTh ARNCHMIL, ¢ KOTOPHIMH
L —— PensiTUBUCTCKAs MPHUXOAUTCSI HMETH 1€JI0
KBaHTOBA4sA MEXaHHKa B MOBCEIHEBHOM XU3HH
Prc. 6.1. JInarpaMma NPUMEHHMOCTH MSTH OCHOBHBIX (hu3mueckux Teopwii. Bo-
IPOCHTEIBHBIE 3HAKH YKa3bIBAIOT HA OTCYTCTBHE (PU3HYECKHX TEOPHH, OMMCHIBAIOIIIX
TH obnacty [18]

B Hacrosimiee Bpems CIOXWUIOCH MpEACTaBIEHUE OO0 HEPAPXUUYHOCTH (UBHUECKUX
sBJIeHUN. B paMkax ¢u3nueckoll KapTUHBI MUpPA BBIIENSAIOT 110 MEHBIIEH Mepe TPU CTPYKTYPHBIX
YPOBHS - MUKPO-, MAKpO- U METaMHUP.
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MaxkpoMHp UMEeT JeNI0 ¢ MaKpOOOBEKTaMH, pa3Mepbl KOTOPBIX COOTHOCHMBI C 3€MHBIMH
Mmaciutabamu. B npenenax Makpomupa NpocTpaHCTBO U3MEPSIETCs] B MUJUIUMETPaxX, CAHTUMETPax U
KAJIOMETpaxX, a BpeMs - B CEKyHJIaX, MHHyTaX, dacax M rogax. B 3Toii obnactu nHambonee
MOIXOAAIICH MOEIBbIO (PU3UYECKON peaibHOCTH sBjIsieTcss Mexanuka V. HeroToHa.

Meramup xapaxkTepusyercs O0OJIbIIMMU KOCMHYECKUMHU MacITabaMu U CKOPOCTSAMU. 371eCh
IIPOCTPAHCTBO M3MEpSETCd B ACTPOHOMMYECKHMX E€IUHUIAX, CBETOBBIX TOJaX M IapceKax.
XapakTepHble Ui MeraMMpa BpeMeHa - MIUIMOHBI W MWDIMapael jer. ns 3Toit obmactu
pa3palboTaHbl TaKue KOHIENINH, KaK ClielhaabHas U 00111asi TEOPUH OTHOCUTEIBHOCTH.

MUKPOMHp, HIH MHpP MHKPooOBekToB, mmeer Mmacmraber 10° — 107 cm, a Bpems
OXBaTbIBACT MHTEPBAJI OT 10 o BpeMeHu oOpa3oBanus Bcenennoii. Jns mukpomupa Hambonee
HOJXOJAT HEPEISITUBUCTCKAS U PENIATUBUCTCKAs KBAHTOBBIE MEXAHUKH.

Bomnpoc 2. Konnenuuu MaKkpoMupa M KJIACCHYeCKasi MeXaHNKa

Ananu3 (Qu3MYeCKUX SBICHUH MaKpoMupa Oa3upyercsi Ha KOHUEMIMU KJIacCUYECKOM
MEXaHUKH. B HIMPOKOM CMBICIE Mexanuka usyuyaem MmexaHuueckoe O8UdNCeHuUe mamepuu, men u
npoucxoosuwue npu dmom 3aumooercmeus mexcoy Humu. Ilog MeXaHMYeCKUM JBUKEHHUEM
MIOHUMAKOT HM3MEHEHHE C TEYECHUEM BpPEMEHHM B3aUMHOIO IOJIOKEHUS TeNl WM KX 4YacTUL B
IPOCTPAHCTBE; B IPUPOJIE - 3TO JIBUKEHUE HEOECHBIX Tell, KOoIeOaHus 3eMHOM KOPBI, BO3IYIIHBIE U
MOpCKHE TeueHUus M T.I. PaccmarpuBaemble B MEXaHUKE B3aUMOJCHCTBUS MPEACTABISAIOT CO00i Te
JeICTBUS Te APYT Ha APYTa, B PE3YJIbTAaTe KOTOPHIX MPOUCXOIAT U3MEHEHUSI CKOPOCTEN TOYEK ATHX
Tel Wik ux JedopManuu, HampuMep NPUTHKEHHE Tell MO 3aKOHY BCEMHPHOTO TATOTCHHS,
B3alMHbIE JIaBJICHUSI COINPHUKACAIOLIMXCS TeJ, BO3AECUCTBUS YacTUIl KUAKOCTU WIM ra3a JApyr Ha
JIpyra 1 Ha JIBHXKYIIHECS B HUX Tela.

Bo3HUKHOBEHHE MEXaHUKU U €€ Pa3BUTUE CBA3aHbI C HYXJAaMU NpakTUkH [25]. Panbiie
JpPYruX pas[eroB MEXaHUKH CTalla pa3BUBAThCs cTaTuKa. [lepBble nomeniue A0 HAC TPAKTAThI MO
MEXaHUKe TIOSBHIINCH B /[pesneti I peyuu - 310 Harypdumocodcekue counnenust Apucrorens (IV B.
0 H.3.), KOTOpBIA BBEN B Hay4YHBIH OOOPOT TEPMUH «MeXaHUKa». HayuHble OCHOBBI CTAaTHUKU
(Teopus pblyara, CJIOKEHHE NapaJUIEIbHBIX CHJI, YUYEHHUE O LIEHTPE TSHKECTH, Havyajla TUAPOCTATUKU
u 1ip.) pazpadoran Apxumen (Il B. 1o H.3.).

B XVII 6. Obutn co31anbl HayyHble OCHOBBI JUHAMMKHY, a ¢ HEH U Bcell MexaHUKH. bosbioe
BJIMSIHHE Ha Pa3BUTHE MEXaHUKU OKaszanu renuoneHtpudeckoe yduenue H. Komepuuka (XVI B.) u
otkpbiTe W. Kemnepom 3akoHoB nBwkeHus miuaHeT (Hadamo XVII B.). OCHOBONONIOKHHUKOM
JuHaMuKu cuuTaroT [. Tanuiies, KOTOpbI MOJMy4YWs pEUIeHUE 337auyd O JABUKEHUU Tella TOJ
JIEWCTBUEM CHUJIBI (3aKOH PaBHOYCKOPEHHOTO TajeHus). Ero ucciemoBanusi MpUBEIN K OTKPBITHIO
3aKOHA MHEPLMH M NPHUHLHUIA OTHOCHUTEIBHOCTU KJIACCUYECKOM MEXAHMKH; OH CTaJl OCHOBATEIEM
TEOpUHU KoJeOaHUI W HayKH O CONPOTHBICHWU MarepuasioB. MccienoBaHusi IBMXKEHHUS TOYKU IO
OKpPYXXHOCTH, KosneOaHui (pU3MUecKoro MasTHUKAa M 3aKOHOB YIPYIOro yjaapa Tell, BaKHbIE IS
JaTbHEUIEro pa3BUTHUs MeXaHukH, npuHamiexar X. [toirency. Co3gaHue OCHOB KIIACCHYECKOM
MeXaHMKH 3aBepiiaercs Tpyaamu Y. Herotona, chopmynuposasiiero B 1687 I. I1aBHbIE €€ 3aKOHBI
U OTKPBIBIIETO 3aKOH BcemupHOro taroreHus. B XVII B. Oblmu ycTaHOBIEHBI M JBa MCXOIHBIX
MOJIOKEHUSI MEXaHUKH CIUIOIIHOM CpeJibl - 3aKOH BA3KOTO TPEHUS B KHUAKOCTAX M razax (HeroToH) n
3aKOH, BBIPAXXAIOIIUN 3aBUCUMOCTh MEXAY HamlpspKeHUsIMU U edopManusiMu B ynpyrom tese (P.
I'yx).

B XVIII 6. uHTEHCUBHO pa3BUBAIOTCS aHAJIIMTUYECKUE METOJIbI PEIIeHUs 3a]a4 MEXaHHUKH,
OCHOBBIBAIOIIMECS HA HMCIOJIB30BaHUU AU(D(EepeHInanbHOro U UHTErpaibHOro McuuciaeHui. Jlms
MaTepuaibHOM TOYKH 3TU METOMABI pa3pabotan JI. Ditnep, Takke 3aJI0KUBIINNA OCHOBBI THHAMUKH
tBeproro tena. K. Jlarpamx moOMy4dMs ypaBHEHHMs JIBMJKEHHMsS CHCTEMbl B OOOOIIEHHBIX
KOOpAMHATaX M CO37laJl OCHOBBI COBPEMEHHOW Teopuu Konebanmii. Oinmepom, JI. bepuymim,
JlarpanxeM u /{'Anambepom OblIH pa3zpaboTaHbl OCHOBBI THAPOJMHAMUKY UI€ATBHOMN KUIKOCTH.

B XIX 6. mpomomxkaeTcss ”HTEHCUBHOE pa3BUTHE BCEX Pa3/IesioB MEXaHUKH. B guHamuke
TBEpIOTO Tena pe3ynbrarsl, paszBurble C.B. KoBaneBckoll M JOpyrMMH HCCIIE€AOBaTENsIMH,
MOCTYXUJIM OCHOBOM TEOPHUU THPOCKONA, MMEIOIIEH Oonbploe mpakTudeckoe 3HadeHue. A.M.
JlsamyHOBBIM Oblma pa3paboTaHa TeOpUs YCTOWYMBOCTH paBHOBecHs M JBHWKeHus. U.A.
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BelmHerpaackuil  3aJI0KMJI OCHOBBI COBPEMEHHOW TEOPUU aBTOMAaTHMYECKOIO PErylIMpOBaHUS.
Hoxazannas I. Kopuonrcom Teopema 0 COCTaBIISIIOIINX YCKOPEHUS MOCTYKUJIa OCHOBOW JUHAMUKH
OTHOCHUTEJIBHOTO JIBUKeHUs. KuHemaruka, pa3BuBaBLIasicsl OAHOBPEMEHHO ¢ AMHAMUKOM, BO BTOPOM
nonoBuHe XIX B. BblIENTWIACh B CaMOCTOSITENbHBIN pa3lien MexaHuku. Pa3Butue mnonyduna u
MEXaHHKa CIUIOIIHOM cpeapl: OBUIM YCTAaHOBIIEHBI OOIIME YypaBHEHHS TEOPHUH YIPYTOCTH;
muddepeHIanbHble YpaBHEHHS JBM)KEHUS BSI3KOM JKHUIKOCTH; PA3BUTO YYEHHE O BHUXPSIX H
OTPBIBHOM OOTEKaHWHU TEJ; IOJIOKEHO Hadajao HM3Y4YCHUIO TYpOYJICHTHBIX TEUCHHUH; 3apOIUIINCh
TUAPOAVHAMUYECKAs TEOpUs TPEHUs IMpPU CMa3Ke, TEOopUs IOIPAHUYHOIO CJIOs, IiepBas
MareMaTudeckasi Teopus IJIaCTUYECKOTO TEUEHUS MeTalljia U JIp.

B XX 6. UHTEHCHBHO pa3BHUBAIOTCS HOBBIE 00JACTH MEXAHUKH - TEOpHUs HEIMHEWHBIX
kosneOanuii (A. Jlsnyno u A. Ilyankape), MexaHuka Tell MEPEMEHHON MacChl U JUHAMUKA PAKET,
rae nepBeie uccaeaoBanusa nposoauiu M.B. Memepckuit (konerr XI1X B.) u K.O. I{uonkosckwuii. B
MEXaHUKE CIUIOIIHOM cpelbl MOSIBIIINCH €llle /Ba paszaena - apoauHamuka (H.E. Xykosckuit) u
razoBas quHamuka (C.A. Yamisrun).

Ha cospemennom smane K akTyaabHbIM B MEXAHHKE OTHOCST 3aJa4l TEOPUM KOJICOaHMI,
JUHAMUKU TBEPJOTO TeJla, TEOPUH YCTOMUMBOCTH JBUKEHUS, MEXAHUKHU TeJl IEPEMEHHON MacChl U
JUHAMUAKA KOCMHUYECKHX IMO0JeTOB. Bce Oomblee 3HauyeHHWE MPHOOpETaoT 3afavd, TpeOyrommne
IIPUMEHEHUS BEpPOSTHOCTHBIX METOAOB pacyera, B KOTOPbIX, HAlpuUMEp, OTHOCUTEIBHO
JEHCTBYIOIIMX CUJ M3BECTHA JIMIIb BEPOSATHOCTb TOrO, KaKW€ 3HAYEHUS OHM MOTyT UMeTh. B
MEXaHHUKE HEMPEPBIBHON CPeJibl aKTyaJIbHbI: U3yYEHUE NTOBEACHUS MAaKpOUACTHULL IPY U3MEHEHUH UX
(GopMBI, YTO CBSI3aHO C pa3pabOTKOM Oosee CTPOroil Teopuu TypOyICHTHOTO TEUCHHS >KHUJIKOCTH;
pelleHre 3a/1ad TeOpUH MIIACTUYHOCTU U TIONI3YUeCTH; CO3aHie 0O0CHOBAHHOW T€OPUU MPOYHOCTH
U pa3pylleHUs] TBEpAbIX Tesl. MexaHuKa Takke 3aHMMAETCs M3YyYCHHEM JBI)KEHUS IIa3Mbl B
MarHUTHOM IIOJIE, T.€. PEHICHHEM OJIHOM M3 CaMbIX aKTyaJbHBIX IMPOOJIEM COBpEMEHHOW (PHU3UKHU -
OCYUIECTBIIEHUEM YIPABISEMOro TEPMOSAIEPHOTO cuHTe3a. P BaxHeNIIuX 3a1a4 rUApOJMHAMUKI
CBA3aH C 1mpoOieMamMu OONBIIMX CKOPOCTEH B aBUAllMM, OaNIUCTUKE, TypOMHO- H
JIBUTaTeNeCTPOeHUU. MHOT0 HOBBIX 33/1a4y BO3HUKAET Ha CTHIKE MEXAHUKH U JIPYrHX oOnacTell Hayk;
B YaCTHOCTH, B paMKaxX THIPOTEPMOXUMUH IIPOBOIATCS UCCIEIOBAHNSI MEXAaHUYECKUX MPOLIECCOB B
KUAKOCTAX U Ta3ax, BCTYMAIOIIUX B XUMUYECKUe peakunu. Kpome Toro, MexaHmka u3y4yaeT CUJIbL,
BBI3BIBAIOIINE JI€JICHHUE KIETOK, MEXaHU3M 00pa30BaHuUsl MYCKYJIbHOM CHIIBI U Jp.

B HacTosiiiee Bpemsi peAMETOM M3yUEHHUs KIaCCUYECKOW MEXaHUKH SIBISIOTCS JIBUXKEHUS
JTOOBIX MaTepUaNIbHBIX Tel (KpOMe 3JIEMEHTAPHBIX YaCTHII), COBEPIIAEMbIE CO CKOPOCTSIMHU, MHOTO
MEHBIIMMH CKOPOCTH cBeTa. lIpym H3yuyeHUM JBUKEHHUS MaTepuajbHBIX TEJl B HBIOTOHOBCKOM
MeXaHHMKE BBOJAT Psii aOCTPAKTHBIX MOHATUH, OTPAXKAIOIUX T€ WM WHbIE CBOWCTBA peabHbIX Tell.
IIpuBenemM OCHOBHBIE TPHU:

O mamepuanvnas mouka — OOBEKT MPEHEOPEKUMO MaJbIX Pa3MEpPOB, UMEIOIIUN Maccy.
OTO NOHATHE NMPUMEHUMO, KOTJA TeNO ABMXKETCA MOCTYNATelbHO WM B M3y4aeMOM JIBUKEHUU
MOXHO MpeHeOpedb BpallleHHeM Tella BOKPYT €ro IIEHTpa Macc;

O abconromuo meepooe meno — TENO, Y KOTOPOTO PACCTOSTHUE MEXKAY JIBYMS JIFOOBIMU
TOYKaMU BCEIZa OCTAeTCs HEM3MEHHBIM; 3TO MOHSATHE NPHUMEHHUMO, KOTJa MOXKHO IpeHeOpeub
nedopmariueit Tena;

O cnnownas usmensemas cpeda; 3To MOHATHE TPUMEHUMO, KOTa IPU U3YYCHUU JBHKEHUS
U3MEHsAEeMOI cpefbl (AepopMUpPYEeMOro TBEPIAOTO Teja, KUIKOCTH, ra3a) MOXHO IpeHeOpedb
MOJIEKYJISIPHON CTPYKTYPOU CpEBbL.

[Ipy wW3ydyeHMM CIUIOHIHBIX Cpel JOMOJHUTENbHO TMpUOEraloT K aOCTpaKIusM,
OTpPaKAIOMIMM TpPU JaHHBIX YCJIOBUSX HamOoJiee CYIIECTBEHHbIE CBOICTBa COOTBETCTBYIOIIMX
pEaIbHBIX TeJN: HWJCaNbHO YIPYroe Teno, IUIACTUYECKOEe TeNlo, HAealbHas >KUJKOCTb, Bs3Kas
KUAKOCTb, UICAIBHBIN Ta3 U Ap. B COOTBETCTBUM C 3THUM BBIAEISAIOT MEXAHUKY MaTepualbHON
TOYKH, MEXaHUKY CHCTEMbl MaTepHaJIbHbIX TOYEK, MEXaHUKYy aOCOJIOTHO TBEpPAOro Tejla U
MEXAHUKY CIUIOIIHOM Cpebl.

Mexanuka cniowmnol  cpedvl TIOApPA3JENAETCd HA TEOPUIO YIPYTOCTH, TEOPHIO
IUIACTUYHOCTH, TUAPOAMHAMUKY, a’pOJMHAMHKY, Ta30ByH0 [IUHAMUKy U Jp. B kaxaom wus3
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YKa3aHHBIX pa3aciioB B COOTBETCTBUU C XapaKTCPOM PCIIACMBIX 3aaa4 BBIACIIAIOT: CTATUKY - YUYCHHC
O PaBHOBECHUH TeJI MOJ ICHCTBUEM CHJI, KHHEMATUKYy — YYEHHE O I€OMETPUUYECKUX CBOMCTBAX
ABWIKCHUS TCJI, JMHAMHUKY - YYCHHUC O ABUIKCHUU TCJI IO I[GﬁCTBPICM CHIJI.

bonpmioe 3HaueHue Ui pelieHUs 3a7ad MEXaHUKUM UMEKT MOHATHA O JMHAMUYECKHUX
MEpax ABUIKCHUSA, KOTOPBIMHU SABJIAIOTCA KOJIUYCCTBO ABUIKCHHA, MOMCHT KOJIMYCCTBA ABWIKCHUA,
KUHETUYECKasi SHEPrusi, U 0 Mepax NEHCTBHUS CHIIbl, KAKOBBIMU CITy’KaT UMIYIbC CUJIbI U padora.
CooTHol1lIeHnE MCXKAY MCpaMHu OBHWXCHUA W MCpPaAMU IIGfICTBPISI CHJIBI OaroT O6H_[I/Ie TCOPCMBI
JUHAMHUKU. ODTH TEOPEMBbl U BBITEKAIOIIME W3 HUX 3aKOHbI COXPAHEHUs KOJUYECTBA JIBHXKCHMS,
MOMCHTA KOJIMYCCTBA ABUXCHUA U MeEXaHNYeCKOM OHCPI'MU BbIpAXKArOT CBOMCTBa JABUWKCHUSA 100011
CHUCTEMbI MaT€pUajIbHbIX TOUEK U CILIOIIHON CPEIbI.

B ocHOBe Ki1accuuecKoi MEXaHUKH JIEKAT TPU 3aKOHA MeXaHUKU HproToHa:

1) Bcsikoe TeJIO MPOJOKAET YIEeP)KUBATHCS B COCTOSHUU TOKOSI MM PAaBHOMEPHOTO H
HpSIMOJIHHCfIHOI‘O ABWIKCHUSA, IMOKAa W ITOCKOJIBKY OHO HC IMOHYXAACTCA IMPUIOKCHHBIMHU CUJIAMU
WU3MEHUTH 3TO COCTOSHHUE;

2) U3MEHCHUE KOJIMYECTBA JABMKEHHSI TPOMOPIIMOHAILHO MTPUIOKEHHON JABIIKYIICH CHIIC U
MIPOUCXOJUT B HANpaBICHUU TOH MPSMOM, MO KOTOpOoW 3Ta cuia aeiictByer: F = am, roe F -
JICHCTBYIONIAs CUJIA, 0L — YCKOPEHHUE, m - Macca Tela;

3) melCcTBUIO BCeraa €CTh paBHOE U MPOTHBOIMOJOKHOE MPOTHUBOACHCTBHE, T.C.
B3aUMOJICHCTBHS JABYX TEI IPYT HA APyra MexAy cO0O0M paBHBI M HAIIPABJICHBI B POTUBOIIOIOKHBIC
CTOpOHBI. boiblioe 3HaueHue il NMOHUMAaHUA SIBICHUH MakpoMupa UMEET TEOpHUsl TATOTCHHUS
Hrprotona. B ocHOBe ee mpeAcCTaBICHH JEKUT 3aKOH, YTBEPXKIAIOUIMNA, 4YTO JIBE JIOOBIC
MaTepUAJIbHbIE YaCTHUIbl C MAacCaMH M, U m, NPUTATHBAIOTCA [0 HANPABICHUIO APYT K JIPYTy C
cuwiod F, mnpsMo mnponoOpUUOHAIBHOM NPOU3BEAEHUI0 MacC U 0OpaTHO MPONOPIMOHATIBHOM
KBa/IpaTy PacCTOSHUS I MEX1Y HUMU:

 (m m;)

.’r‘- = 7

E]

7

rne G - rpaBuTanMoHHAas TNocTOosiHHAs.M3 3akoHa BCeMUpPHOro TAroTeHUs HproToHa
CJIEyeT, YTO TATOTCHHE - 3TO MOTCHIIMAIBLHOE IOJIE C HEKOTOPOH HAINPSHKEHHOCTHIO. BakHBIM B
Teopuu TAroteHuss HploTOHA sBNSETCS HaNW4Ke MPUHIMIA SKBUBAICHTHOCTH, COTIACHO KOTOPOMY
TATOTCHWE OJIMHAKOBO JICHCTBYET Ha pa3HBIE Tea, COoOOIIas WM OJMHAKOBOE YCKOpEHHUE
HE3aBHCHMO OT MAacChl, XMMHUYECKOTO COCTaBa U Jpyrux cBoiicTB. Teopuss HpioToHa mpeamnonaraet
MTHOBEHHOE PACIPOCTPAHECHUE TATOTEHHS (B COOTBETCTBUU C MPHHIIMIIOM JATHHOACHCTBHS), UTO
HE COIacyercs CO CIeNUaTbHOW TEOpUEH OTHOCUTEIHHOCTU (HHUKAKOe B3aWMOJICHCTBUE HE MOXKET
PacpOCTPAHHUTHCS CO CKOPOCTHIO, TIPEBHIIIAIOIICH CKOPOCTh CBETA B BAKyyMe). DTO TOATBEPIKIAACT
CIIPaBEUIMBOCTh Teoprur HbIOTOHA TONBKO AJIsi CKOPOCTEH, 3HAYUTETLHO MEHBIIIUX CKOPOCTH CBETA;
KpOME TOTrO, OHa HENpPHMEHHWMa IPH pacueTax TPACKTOPHH CBETa B TIOJE TATOTCHUS W JIPYTUX
SBIICHUH, CBSI3aHHBIX ¢ A deKTaMu U3 Mera- 1 MUKpOMHpA.

B xnaccmueckoil MeXaHWKE MPOCTPAHCTBO MPHHUMACTCS TPEXMEPHBIM, BpeMs -
OJTHOHAIPABIICHHBIM, OIHOMEPHBIM M HE 3aBHCSIIMM OT TMpocTpaHcTBa. Jlnsg omucaHus
MPOCTPAHCTBA HCIONB3YIOT BBeIeHHYIO P. JlekaproM KOOpPAWHATHYIO CHCTeMY (Ha3BaHHYIO
BIIOCJIEJICTBUU €TO UMEHEM).

[Ipy 3TOM TpHHWMAETCSA, YTO BCE B MHpPE
COCTOUT M3 aTOMOB. B pamkax STuX MpencTaBICHHIA
JBUKCHHE OINUCBHIBACTCS KaK TICpPEMEIICHHE B
MPOCTPAHCTBE TIO HEMPEPHIBHBIM TPACKTOPUSM B
COOTBETCTBMHU C 3akoHamMu MexaHuku Hprorona. B

.« KIaCCHYECKOM ~ MEXaHMKe MPHUHATO  JOMYIICHHE,
W3BECTHOE KaK AMpUHyun OalbHOOeucmeus, 1o
KOTOpOMY Bce (hU3MYecKue MpOoIecChl MOKHO CBECTH
K TEpEeMEIICHUI0  MaTepHABHBIX  TOYEK  TIOJ
JNEHCTBHEM CHJIBl TSDKECTH, PaCIpOCTPaHSIOMICHCS
MT'HOBEHHO.
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OnHO W3 ILEHTpaJdbHBIX MECT B KJIACCHMUECKOM MEXaHUKE 3aHMMaeT IPUHIMII
oTHocuTenbHOCTH [. lamumes, CyTh KOTOPOTO COCTAaBJSIOT JBa TOJOXKCHHUS: 1) JBH)KEHHE
OTHOCHUTEJIBHO (OHO BOCHPHUHUMAETCS MO-Pa3HOMY HaOINfoAaTeNleM B IMOMEIMICHWH TOJ HayOoou
Kopabisi U HabromaresaeM, KOTOPBIA CMOTPHUT Ha Kopabib ¢ Oepera); 2) (gu3anueckue 3aKOHBI,
YIPaBISIOUIME ABMKEHUEM TEl1 B 3TOM IIOMEIIEHHUH, HE 3aBUCST OT TOIO, KaK JIBHIKETCSl KOpadiib
(ecM TOJIBKO 3TO JBM)KEHHE PABHOMEPHO).

B kiaccrmueckoil MeXaHHKE MPOCTPAHCTBO MBICIUTCS KaK HEKUH «(OoH», Ha KOTOPOM
pa3BepTHIBACTCS IBUKEHUE MATEPHAIBHBIX TOYEK. VX MOI0KEHNE MOKHO ONPEAEIIATh, HAIIpUMED, €
MOMOIIBIO JICKAPTOBBIX KOOPJMHAT X, J, Z, 3aBUCIIINX OT BpeMeHu t (puc. 6.2). [Ipu nepexone u3
OJIHOM MHEPUUAIBHON CUCTEMBI OTcueTa, K, B Apyryto, K', ABMKYIIyOCS 110 OTHOIIEHUIO K ITEPBOM
BIOJIb OCH X CO CKOPOCTBIO Vv, KOOPAMHATHI IpeodpasyroTcs: x' = x — Vi, y' =y, 2' = Z; ocoOeHHO
Ba)XHO, YTO BpEeMs OCTaeTCs HEM3MEHHbIM, T.e. t' = t; 3Tu QopMynbl NOIY4YMIM Ha3BaHHE
npeoOpazoBanuii ['anunes. Ilo HplooToHy, mpoCTpaHCTBO BBICTYNAET KaK HEKas KOOpPAMHATHAas
CETKa, Ha KOTOPYI0 HE BIMAIOT Marepus M €€ IBHKEHHE. BpeMs B TakoH «T€OMETPUUYECKON»
KapTUHE MHpa KakK Obl OTCUMTHIBAETCS HEKMMHU aOCOJIIOTHBIMU YacaMH, XOJ] KOTOPbIX HUYTO HE
MOJKET HU YCKOPHUTb, HU 3aME/JIUTh.

Bonpoc 3. Konuenuuu MeraMupa ¥ TeOpusi OTHOCUTEIbHOCTH

Jlns onucaHus (U3MUECKUX SIBICHUH B Meramupe LIMPOKO HCHONb3YIT CHELHAIbHYIO
(4acTHYI0) U OONIYIO TEOPUU OTHOCHTEIHLHOCTH. DTU TCOPUU TO3BOJISIIOT TOBOPHTH O PU3NICCKUX
npoleccax Kak 0 CBOMCTBaX MPOCTpaHCTBa-BpeMeHU. CornacHo o0Iel TeOpUH OTHOCUTEIBbHOCTH,
KOoTOpasi mHojy4ywia 3aBepuieHHYy0 ¢opmy B 1915 . B paborax A. OiHIITElHa, CBOHCTBA
IPOCTPAHCTBA-BPEMEHHU ONPEACIAIOTCS NEHCTBYIOUIMMU B HeW monsMu TaroteHus. [[ng oOrueit
TEOPUU OTHOCHUTEIBHOCTH, HMMEHYEMOM Takke OoOlleld Teopuel TATOTEHMsI, BaXEH IPUHIIMII
9K6UBAIEHMHOCMU, B COOTBETCTBUU C KOTOPBIM JIOKAJIBbHO HEPA3JIUYUMBbI CHJIbI TATOTCHUS U CHJIBI
MHEPLINH, BO3SHUKAIOLIUE NIPU YCKOPEHUHU CUCTEMBI OTCUETa. DTOT IPUHLIUII IPOSBISIETCS B TOM, YTO
B 33JIaHHOM I10JI€ TATOTEHUS Tena JIH000H Macchl U PU3NUECKON IPUPOJIBI IBIXKYTCS OJUHAKOBO IIPU
OJMHAKOBBIX HAYaJbHBIX yCIOBHUSX. Teopust TsiroreHus (oOmiasi Teopuss OTHOCHTEIbHOCTH)
ONKCBHIBAET TATOTEHHE KaK BO3JeicTBHE (U3MYECKOM MaTepuM Ha TeOMETPUYECKHE CBOWMCTBa
MIPOCTPAHCTBA-BPEMEHH, a 3TH CBOWCTBA BIMSIOT HAa JBHU)KEHUE MATEpPUM U Ha JApPYrue CBOWCTBA
BemecTBa. Ilo oOmell Teopuu OTHOCHUTENBHOCTH, WCTUHHOE TIPAaBUTAllMOHHOE II0JIE €CTh
MPOSIBJIEHHE MCKPUBIEHHUS YETBIPEXMEPHOIO MNpOCTpaHcTBa-BpeMeHH. OCHOBHOWM ujaeel Teopuu
ABJIIETCS YTBEPXKAECHHE O TOM, 4YTO BCE Tela JBMXKYTCS IO TEOAC3UYECKMM JIMHUSAM B
IPOCTPAHCTBE-BPEMEHHU, KOTOPOE HCKPHUBIEHO, U, CIIEJOBATEIIbHO, TI'EO[e3WYECKUEe JIMHUU He
npsimble. M3 3TOro BBITEKAET, YTO TATOTEHHWE 3aBUCUT HE TOJIBKO OT paclpeieieHuss Macc B
IPOCTPAaHCTBE, HO M OT MX JABM)KEHHUS, JABJICHUS U HATSDKEHUs, HMMEIOLIUXcS B Tejax, OT
AIIEKTPOMArHUTHOTO MOJIS U BCEX JPYTUX MOJEH.

B cneumanbHOM TEOpHUM OTHOCHTENBHOCTH, OCHOBBI KOTOpPOMl ObUIM pa3paboTaHbI
OnHmTeiHOM B 1905 1, m3yuarorcs CBOMCTBAa IpPOCTPAaHCTBA-BPEMEHH, CIIPABEMJIMBBIE C TOU
TOYHOCTBIO, C KaKOW MOXHO TIpeHeOperarh JeHCTBUEM TATOTeHHs. Takum 00pas3oM, crernuaibHas
TEOPHsI OTHOCUTENBHOCTH MPEACTaBIIET COOON YacTHBIN cilyyail 001eil Teopun OTHOCUTENBHOCTH.
Teopust OTHOCUTENBFHOCTH ONMUPAETCS Ha TEOMETPHUIO YETBIPEXMEPHOI0 MPOCTpaHCTBa-BpeMeHu .
MuHKoBCKoro, kKotopslii BBenl B 1907-1908 rT. moHsATHE O TOM, YTO COOBITHE 33Ja€TCS YETHIPbMS
KOOpAMHATAMHM - TPEMsI IPOCTPAHCTBEHHBIMH M OJHOW BpPEMEHHOW. l'eomeTpusi mpocTpaHCTBa-
BpeMeHH MUHKOBCKOTO MO3BOJISIET HAIVISIIHO HMHTEPIPETUPOBATh KUHEMaTHyeckue 3SPQPeKTs
CHEIMAJIbHON TEOpUM OTHOCUTENIbHOCTH. SIBIEHHS, ONMUCHIBA€Mble TEOPHEH OTHOCHTEIbHOCTH,
Ha3bIBAIOT PEISITUBUCTCKUMHE (OT Jart. relativus - oTHOCHTENbHBIH), TaK KaK OHH MPOSBISIOT ce0s
IIPU CKOPOCTSIX ABUKEHUS TeJl, OJU3KUX K CKOPOCTH CBETA B BAKyyMe C

Kak yxe roBopuiocs, B mepBod uyerBeprn XIX B. Obula co3gaHa TeopHs
ANIEKTPOMAarHUTHOTO TOJsI, TOATOMY MNpUHOMN oTHocutenbHocTu [. Tamunes mnotpebosan
NIEPECMOTPA; MOXKHO CKa3aTh, OH POAMJIICS 3aHOBO, HO Y€ KaK YHMBEPCAJIbHBIN, CIIPAaBEIUBbIN HE
TOJILKO B ME€XaHUKE, HO M B AJIEKTPOJUHAMHKE U APYyrux obmactsx ¢usuku. [lomoOHO ToMy Kak
MareMaTu4eckoil (opMyIHpOBKOM 3aKOHOB MEXAHUKHU SIBIAIOTCS ypaBHeHUs HbroToHa, ypaBHEHUs
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MakcBemia ciyKaT KOJUYECTBEHHBIM IIPEICTABICHUEM 3aKOHOB 3JIEKTPOAMHAMUKH. Bupa stmx
YPAaBHEHUN TaKK€ JIOJDKEH OCTaBaTbCs HEM3MEHHBIM IPHU NEpPEXoJe W3 OAHOW HHEPIMaIbHOU
cuctembl orcuera B Jpyryro. (Ilog umepyuanvueivu NOHMMAIOT TaKUe CUCTEMBI, B KOTOPBIX
CIIpaBEJIUB 3aKOH MHEPLMU: MarepuajbHas TOYKA, HA KOTOPYIO HE JIEUCTBYIOT HUKAKHE CHUJIBI,
HaXOAMTCA B COCTOSHUM TIOKOS HJIM PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JBMKEHUS.) YTOOBI
VIOBJIETBOPUTH 3TOMY YCJIOBHIO, HEOOXOUMO 3aMEHHUTH IpeoOpazoBanus ["anumnes napiMu. B 1904
r. Huaepiaanackuil ¢pusuk X.A. JlopeHn npemioxui Takue npeoOpa3oBaHusl KOOPAMHAT U BPEMEHU
Kakoro-aubo coObITUS TpU MEpexoie OT OIHOW HHEPLHMATBbHOM CHUCTEMBl OTCYeTa K JIPYrow,
HOCSIIIIAE €r0 UMsI U SBJISIOLIUECS OCHOBOM clielnaibHON (4aCTHOM) TEOPUU OTHOCUTEIBHOCTH:
Pl st/ RIS SR : ,  t—vx/c?

— y, 2=z, ( = ——,
V1 —v/ec? V1 —v2/?

rie V - ckopocTh oOwekTa. Ilpm vV << ¢ mnpeobOpazoBanus JlopeHua mnepexonar B

npeoOpazoBanus ['anuies, HO €Cliu CKOPOCTh V COOCTaBUMA CO CKOPOCTBIO CBETA ¢, TO:
O cobpITHS, KOTOPBIC NPOUCXOAAT OJHOBPEMEHHO B OJIHOM CHC-

TeMe 0TCYeTa, ePecTaroT ObITh OJHOBPEMEHHBIMHU B JIPYTOM; MPH-

yeM (IHHH‘!GCKHC NpoHecChl B TECIEC, NABHKXYHIEMCA CO CKOPOCTBIO V

OTHOCHTC rIbH() Hel\OTOpOH HHLpU.H'i'IbHOH CHUCTEMBI, MPOTEKAOT B

1</ Vi-vi/¢ pa3s MCIJICHHEE, YEM B JTAHHOH llHCpLIHcUIbHOIl CHCTEMC,

TaKKe NPOUCXOAUT COKPALICHHUE TNPOAOJIBHBIX — B HANPABJICHUH

JBIJKCHHS — Pa3MEpPOB Tell (BO CTOMNBKO K€ pa3) U Jp.;
O [py NEPEXOJAE U3 OJHOM CHCTEMBI OTCYETA B APYTYIO, ABHIXKY -

[yoCcA OTHOCHTEIIBHO ﬂCpBOII CO CI\OpOCIb}O V, ,:UIHHI)I COKpala-

toTcs (B HANpaBJICHUH ABWXKEHHA) B 1 / V1 — v pa3 U B TaKOE Xe

gUCIIO Pa3 «PacTATUBAIOTCSA» MPOMEKYTKH BpeMeHH. OTHOCHTENb-

HOCTHL OJITHOBPEMCHHOCTH — OCHOBHAA, IPHHITUITHATIBHO HOBAA 4CpPTa

C(‘HPCMCHHOE YaCTHOM TEOpHUHU OTHOCHUTCIIBHOCTH.

[Toznnee A. DifHIUTelH Moka3an, 4Yro B IpeoOpa3oBaHusx JlopeHma oTpaxkaroTcs He
peanbHble U3MEHEHHUs Pa3MepoOB TeJl MpHU JIBUKEHUHM, a W3MEHEHUs pPe3yJbTaTOB H3MEPEHUs B
3aBUCHMOCTU OT JABWXKEHHSI CHUCTeMBbI OTcueTa. OTHOCHTENBHBIMH OKa3bIBAIUCH U ((UIMHA», U
«IIPOMEKYTOK BPEMEHH» MEXAY COOBITUSAMH, M JaXe «OJHOBPEMEHHOCTb» COOBITHH, HHaue
TOBOPS, HE TOJIBKO BCAKOE IBUKEHHE, HO U TIPOCTPAHCTBO, U BPEMSI.

B 1905 r. DitHIITelH, UCX0I8 U3 HEBO3MOXKHOCTH OOHApPYXKUTh aOCOJIOTHOE JBM)KEHHE,
clienan BBIBOA O PABHOIPABHM BCEX HHEPUMAIBHBIX cucteM orcuera. OH chopmymmposan nBa
BO)KHEHIIIMX TMOCTYNaTa, KOTOPble COCTABUIM OCHOBY OOOOIIEHHOTO NMPHHLUIA OTHOCHUTEIBHOCTH:
1) Bce 3aKOHBI (PU3UKM OAMHAKOBO MPUMEHHMMBI B JIO0OW MHEpPLUAIbHOW CHUCTEME OTCUETa U HE
JIOJDKHBI MEHSAThCS NpU TpeoOpa3zoBaHusx JlopeHma; 2) cBeT Bcerga paclnpocTpaHseTcss B
CBOOOTHOM MPOCTPAHCTBE C OJHOM M TOH K€ CKOPOCTHIO HE3aBUCHUMO OT JIBMIKEHHS MCTOYHHUKA.
[TpuHIMI OTHOCUTENBHOCTH DHHIITEWHA SBISETCS pacIiMpEeHUEM NMPUHIMIIA OTHOCUTENbHOCTH I
[Nanunes Ha m00ble (pr3HUEcKUe SIBIEHUS (MEXaHUYECKUE, ONITUYECKUE, TEIIOBBIE U Jp.), KOTOPBIE,
COIVIACHO 3TOMY TPHUHIMITY, MPOTEKAIOT OJUHAKOBO (NP OJMHAKOBBIX YCJIOBHUSAX) BO BCEX
MHEPIUAIBHBIX CcHUCTeMax oTcyera. Jlrobas cucrema oTcyeTa, MABMXKYIIASICS OTHOCHTEIBHO
MHEepIHUAIBLHONW CUCTEMBI OTCYETa MOCTYNATeIbHO, PABHOMEPHO U MPSIMOIUHEHHO, TaKKe SBISETCS
WHEPLUUAIbHON CUCTEMON OTCUETA.
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IIpu »>TOM Bce uWHepUHUAIbHBIE CHCTEMBI OTCYETa
=== ~I7"71 DaBHONPABHBI, T.e. BO BCEX TAKUX CHCTEMaX 3aKOHbI (DM3HKH

i OJMHAKOBBL. 3aMeTuM, 4TO (paniy3ckuil ydensii A. [lyaHkape
A D B 1905 . (ommyonukoBaHo B 1906 r.) He3aBUCUMO OT DWHINTEHHA

® TaKKe pa3BUI  MaTeMaruyecKue CJEACTBUSL  «IIOCTYJara
N)A o o
Lf\J(\-’_'/\/J OTHOCHUTEIILHOCTH. OUHIITENRH TaK WJITIOCTPUPOBAI
Puc. 63, Mamocrpams 33MEIVICHHE TCUCHHS BpeMeHI/Iv B JIBUXKYILEWUCS CHUCTEME IO
3AMe/UTeHHS BPEMCHH oTHomeHuto K HenmomBwxHou [30, 31]. Ilycte wmuMmoO

JKEJIe3HOAOPOKHOMN MIaT(GOPMBI IBUKETCS TIOE3/I CO CKOPOCTHIO,
Onm3Koi K ckopoctH cBeTa (puc. 6.3). B Touke A1 Ha margopme Haxomutcs Habmonarens Ni. Ha
MoJTy BaroHa B Touke A pasmenieH (GoHapuk. Korma mpoucxoaut coBMmemnieHne Touku 4 B BaroHe ¢
TOYKOU A1 Ha Tuatrdopme, GOHAPUK BKIIOYACTCS M MOSBISETCS JIyd CBeTa. TaKk Kak CKOPOCTb €ro
KOHEYHAsI, XOTs W OOjbllas, TO Jyd JOCTHTHET IMOTOJIKA BaroHa, IJI€ PacCHOJIOKEHO 3EpKayio, H
OTpa3uTCA 3a OMpeesIeHHOE BpeMs, 3a KOTopoe roe3n yiaer Bnepen. Jins HabmonaTens B BaroHe
Jy4 cBeTa mpoier nyth 2AB, a ans wabmonarens Ha tuiatgopme - 2AC. ScHo, 9TO YeM OobIie
CKOpOCTh Toe3na, TeM miauHHee uHus AC. OueBuaHo, uto 24AC > 2AB. D10 Kak pa3 U TOBOPHUT O
3aMeJICHUH T€UCHHUS] BPEMEHU BHYTPH JIBHXKYIIEHCS CUCTEMBI IO OTHOIICHUIO K HEMOIBHXKHOM.

HeoOxomumo momyepkHyTh, YTO OTPE3KH [UIMH U MPOMEKYTKH BPEMEHU U3MEHSIOTCS B
OTHOIIEHWU  OMNpPENENIEHHbIX TMPOCTPAHCTBEHHBIX KoopauHar. Ecnu, Hampumep, aivHa
KOCMHYECKOTO KOpalJis B MOJIETE YMEHBIIIAETCS B 2 paza ¢ TOUKHU 3peHUsI HabmoaaTens Ha 3emiie, TO
IIPH BO3BpAIICHUHU Ha 3eMITI0 KOpalJib cOaBISET CKOPOCTh M €T0 JITTMHA CTAHOBHUTCS TAKOH, KaK IMPU
oTJeTe.

Bpemst B Teopumn otHOCHTeNbHOCTH HeoOparumo. OTcrona ciieyeT MIHUPOKO M3BECTHBIN
napajgokc ONU3HELOB: MOCJe IMyTEeIIeCTBUS OJHOTO M3 ONM3HENOB HAa pakeTe, JEeTeBIIeH cO
CKOPOCTBIO, OJTM3KOM K CKOPOCTH CBETA, OH YBUIHT, UTO €ro Opar crain crapiie ero. [IpuBenem emie
onuH mnapazokc. [IpencraBuM, 4to ¢ 3eMiM cTapTOBall KOCMHUYECKH KOpalib co ckopocThio 0,99
wi 0,98 ckopocTu cBera U BepHyics oOparHo uepe3 50 jet, npowmenmux Ha 3emie. CornacHo
TEOPUU OTHOCUTENBHOCTH, MO HYacaM KOpallig 3TOT MOJeT mpojoikancs Obl oguH Ton. Ecmu
KOCMOHABT, OTIIPABUBIIKNCH B TIOJIET B BO3pacTe 25 JIeT, OCTaBUJI Ha 3eMJI€ TOJIBKO YTO POIUBIIETOCS
ChIHa, TO MpHU BcTpeue S0-IeTHUN ChIH MOBCTpeYaeTcs ¢ 26-1eTHuM otuoM. Crieayer 3aMeTUTh, YTO
(U3HOTOTUYECKHE TTPOIIECCHI 3/16Ch a0COIIOTHO HU TIpH YeM. Henb3s cka3zare, 4TO 3a OJUH TOJl ChIH
KOCMOHaBTa coctapuics Ha 50 ner. J[eno B TOM, 4TO B COOTBETCTBUU C TEOPUEU OTHOCUTEIBHOCTH
HE CYIIECTBYET aOCOJIIOTHOTO BpeMeHU W mpocTpaHcTBa. ChlH moctapen Ha 50 et 3a rofisl,
MPOXKHUTHIE HAa 3eMIle, a B CUCTEME OTcueTa KopabJs BpeMs M0 OTHOILIEHHUIO K 3eMJie Ipyroe.

B monb3y pensTUBUCTCKOTO 3aMeNJICHUs TOBOPUT CIIEIYIONIUN SKCTIEPUMEHTAIBHBINA (DaKT.
B kocmuueckux Jydax B BEpPXHHUX CIOAX arMocdepsl o0pa3yloTcs YacTHIIbI, Ha3bIBaeMbIE M-
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.€. OHH MPOXOIAT MyTh, paBHBIM 30 kM, unu B 10 000 pa3 Gombie, yeM Il HUX
BO3MOXKHO. Teopusi OTHOCHUTENHHOCTH OOBSICHSET ATOT (PaKT Tak: 10® ¢ sBisieTCs eCTeCTBEHHBIM
BpEMEHEM »JKWM3HU TIHMOHA, HW3MEPEHHBIM II0 Yacam, [BIDKYIIUMCS BMECT€ C TIHOHOM, T.€.
MOKOAIIMMCS TIO OTHOILIEHUIO K HeMy. Ho B cucteMe orcuera 3eMiu BpeMsl dKU3HU MMHMOHA HAMHOTO
0oJIbIIIe, M 33 3TO BPEMS OH B COCTOSIHUM MPOUTH 3€MHYIO aTMochepy.

TpeboBanue HEM3MEHHOCTH BHJIa OCHOBHBIX YPaBHEHHH (PM3UKHU BO BCEX HMHEPIIUATBHBIX
CHCTEMax OTCUeTa NPHUMEHUTEIHHO K YPAaBHEHHSIM KJIACCHYECKOM MEXaHWKU TPUBOAUT K
HEOOXOAMMOCTH UX MOAM(MHUKALUH, CBOIAMICHCS K 3aMEHE MACChl TeNa Mg (TaK Ha3bIBAEMOM MaCChI

nokost) Ha’ = M (V1 -v/c%) I, IpUYEM m HEOTPaHWYEHHO BO3pacTaeT MO Mepe MNPUOIMKEHUs
CKOpocTH 00BeKTa V K CKOpOCTH cBeTa c. [TockonbKy mMacca SBIsSieTCs MEpOM MHEPLIMH, TOCeIHEe
YTBEP)KJCHHE O3HA4yaeT, 4To, JaKe HENPEephIBHO MOATAJIKUBAas Telno (YacTHUILy), HEBO3MOXHO
COOOIIUTH eMy (el) CKOPOCTh, OOJBIITYIO WM PAaBHYIO CKOPOCTH cBeTa c. IIpm Takumx CKOpOCTSX,
KOTOpBIE HAa3bIBAIOT PENITUBUCTCKHMHU, 3aBUCUMOCTh B3Hepruum E Tema or ero ckopoctu V
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o~ -~ 2 o
OINUCHIBACTCS HE (OPMYIIOW KJIACCHYECKOW MeXaHWKU Eqy = MV/2, a pensaTuBHCTCKOM

dopmymoit & = M (NI = V€)Y rre m — macca mokos.

W3 ¢dopmynsl cieayeT, 4TO PHEPrusi Tela CTPEMHUTCS K OECKOHEUHOCTH IMpPH CKOPOCTSX,
CTpPEMSIIUXCA K CKOPOCTSAM CBETA, MO3TOMY, €CJIM Macca MOKOS HE paBHA HYII, CKOPOCTh Tela
BCEIZla MEHbBIIE ¢, XOTS OHAa MOXET CTarb CKOJb YrogHO OJIM3KOW K HeW. DTo Habmromaercs,
HalpuMep, B ONBITaX HA YCKOPUTEISAX 3apsDKCHHBIX YacTHI, I7I€ OHHM JBHXKYTCA CO CKOPOCTBIO,
IIPAKTHUYECKHU paBHOM cKopocTH cBeTa. CO CKOPOCTBIO CBETA JBUKYTCS YACTHULBI C HYJIEBOM Maccoi
nokost (hOTOHBI W, BO3MOXKHO, HEUTpPHHO). CKOpOCTH CBETa SBISETCS MPENEIbHON CKOPOCTHIO
nepeaadn JII00bIX B3aUMOICHCTBHI M CUTHAJIOB U3 OJJHON TOYKHU B IPYTYIO.

W3 ypaBHeHU# penITUBUCTCKOM MeXaHUKH (Kak U MeXaHuKd HbIOTOHA) BBITEKaeT 3aKOH
COXpPAHEHUsl JHEPIUM, JUIsl KOTOPOIO IIOJYy4aeTCss HOBOE BBIPAKCHMUE: E=mc® - cooTHOuICHHE
OWHIITeHa, CB3bIBAIOIIEEe Maccy Tela U ero 3Hepruro. MHorma 3To COOTHOLIEHHE OIIMOOYHO
HCTOJIKOBBIBAIOT KAaK YKa3aHME Ha BO3MOXKHOCTb B3aUMHBIX IIPEBpALICHUN MacChl U dHepruu. B
JIEMCTBUTEIIBHOCTH OHO O3HAYaeT JIMIIb TO, YTO Macca BCerga IpoNopLuOHalbHA 3HEpruu. B
YaCTHOCTH, HAJIMYUE MacChl Y MOKOSIENCS YaCTHUIbl TOBOPUT O HAJUYUU Y HEE SHEPTUu (SHEPruu
MOKOS), YTO HE WUIpaeT pOJId B KIACCHUYECKOM MEXaHHWKe, HO MPHOOpETaeT MNPUHIUIHAIBHOE
3HAYEHUE IIPU PACCMOTPEHUN MIPOLIECCOB, B KOTOPBIX KOJIUYECTBO U COPT YACTULL MOT'YT U3MEHATHCS
U [I0ATOMY SHEPTHUs MOKOS MOXET MepexoauTh B Apyrue ¢popmel. Tak, B aTOMHBIX sapax Onaromaps
SHEPruM MPUTSKEHUS YacTUll o0Iasi Macca si[pa OKa3bIBAE€TCsS MEHbILE CyMMbl MAacC OTAEIbHBIX
gacTuIl (1e(eKT Macchl).

B 3akitoueHue 3aMeTuM, 4TO psiji BBIBOJOB OOLIEH TEOPUU OTHOCUTEIBHOCTH KaY€CTBEHHO
OTJIMYAETCsl OT BBIBOJOB HBIOTOHOBCKOW TEOPUM TATOTEHMs. BakHeillne W3 HUX CBs3aHbl C
BO3HHUKHOBEHHEM YEPHBIX ABIP, CHHTYISPHOCTEH MPOCTPaHCTBA-BpeMEHHU (MecT, e (opMajbHO,
10 Teopuu, OOpBIBAETCS CYIIECTBOBAHME YACTHUII U TOJEH B OOBIYHOM M3BECTHON Ham ¢opme) U ¢
HAJIMYMEM TPABUTALMOHHBIX BOJH (TPaBUTAMOHHOTO HM3iydeHus). OrpaHudeHus: oOmeil Teopun
TATOTeHHs] DUHINTEHHA OOYCIIOBIEHBI T€M, YTO 3Ta TEOpUS HE KBAHTOBAs, a I'PaBUTALMOHHBIC
BOJIHBI MO’KHO paccMaTpuBaTh KakK MOTOK CHIENU(PUUECKUX KBAHTOB - FPABUTOHOB.

JIpyrux orpaHu4eHUi MPUMEHUMOCTH TEOPUHM OTHOCHUTEIBHOCTH HE OOHApYKEHO, XOTs
HEOJTHOKPAaTHO BBICKA3BIBAINCH IMPEIIOJIOKEHHS, YTO HAa OYEHb MAaJBIX PACCTOSHUSAX IOHSTHE
TOYEYHOTO  COOBITHS, CIEIOBATEIbHO, M TEOpUS OTHOCUTEIBHOCTH MOTYT  OKa3aTbCs
HenpuMeHUMbIMH. COBpEMEHHbIE KBAaHTOBBIE TEOPUH (PYHJAAMEHTAJIbHBIX B3aUMOJEHCTBUI
(7eKTpOMarHuTHas, claboro M CUJIBHOTO B3aMMOJCHCTBHI) OCHOBaHBI MMEHHO Ha T€OMETPHH
IIPOCTPAHCTBA-BPEMEHHN YaCTHOM TEOPUU OTHOCUTENBHOCTH. M3 3TuX Teopuii ¢ Haubosee BbICOKOM
TOYHOCTBIO IIPOBEPEHA KBAHTOBas JJIEKTPOAMHAMHUKA JENTOHOB. HEOIHOKpaTHO € BBICOKOU
TOYHOCTbHIO MOBTOPSUIUCH OIBITHI, HCIOJIB30BABIIMECS Il 000OCHOBAHMSI TEOPUU OTHOCHUTEIBHOCTHU
B IIEPBBIE IECATUIIETHS €€ cylllecTBOBaHuA. Celuac TaKoro poAa OMBITHI UMEIOT MPEUMYIIECTBEHHO
HUCTOPUYECKUN HWHTEpPEC, IMIOCKOJIIbKY OCHOBHOM MAacCHB TOATBEPXKJIEHUN OO0IIel Teopun
OTHOCHUTEIIBHOCTH COCTABJISIIOT [JAHHBIE, OTHOCAINMECS K B3aUMOIEHCTBHUAM PEIATUBUCTCKUX
AJIEMEHTAPHBIX YaCTHUIl, IJ€ CHPAaBEAJIMBOCTh KHHEMATUKH YaCTHOM TEOPUH OTHOCHUTEIBHOCTH
poBepeHa Ha OOIIMPHOM Marepuase.

Bonpoc 4. Konuenuuu MUKpOMHPA U KBAHTOBasi MEXaHMKA

Jlnst onucaHus sSIBJI€HUH MUKPOMHpPA OOBIYHO MPHUBJIEKAIOT KBAaHTOBYIO MEXAHUKY (MHOTAA
€e eIe Ha3bIBaIOT BOJIHOBOM MEXaHUKOW). Keanmoesoi mexaHukou Ha3vléaiom meopuro,
YCMAaHasnuearowylo cnocod onucanus U 3aKoHbl 08UNCEHUSL MUKpouacmuy (SIIEMEHTApHBIX YacTHIL,
aTOMOB, MOJIEKYJI, aTOMHBIX SiZiep) u ux cucmem (HapuMep, KPUCTAIIIOB), d MAKJHCe CB83b BEIUUUH,
Xapakxmepuzyiowux 4acmuybl U Ccucmemvl, ¢ QUIUYECKUMU BETUYUHAMU, HENOCPEOCMBEHHO
usmepsemMbiMu Ha oOnvime. 3aKOHBl KBAHTOBOM MEXaHMKH COCTABIAIOT (YHIAMEHT HW3yYeHUs
cTtpoeHus BeniecTBa. OHM TO3BOJIMIM BBISICHUTH CTPOEHHE aTOMOB, YCTaHOBHUTH IPUPOAY
XUMHUYECKOH CBSI3U, OOBSCHUTH NEPUOIUYECKYIO CUCTEMY JIEMEHTOB, MOHATH CTPOCHHUE aTOMHBIX
A11ep, U3ydaTb CBOMCTBA DJIEMEHTAPHBIX YaCTULL.

[TockonbKy  CBOMCTBa  MakKpOCKONIMYECKHMX TEJ  ONPEACIAIOTCS  JIBH)KCHHEM U
B3aUMOJICHICTBUEM YaCTHULI, U3 KOTOPBIX OHU COCTOST, 3aKOHBI KBAHTOBOM MEXAaHUKHU JIEKAT B OCHOBE
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NOHMMaHMA OOJBIIMHCTBA MAaKpOCKONHMYECKUX sBIeHHH. Hampumep, KBaHTOBas MeXaHUKa
NO3BOJIMJIA OOBSACHUTH TEMIEPATypHYIO 3aBHCHUMOCTb TEIUIOEMKOCTEH Ta3o0B M TBEPABIX TNl U
BBIUMCIUTh MX 3HAUEHUS, ONPEIECINUTh CTPOCHME M IOHATb MHOTME CBOMCTBA TBEPIBIX TEJ
(MeTaIoB, AUANEKTPUKOB, MOITYIPOBOAHUKOB), TIOCIENOBATEIbHO OOBSICHUTh TaKUE SIBICHUS, KaK
(deppomMarHeTusM, CBEPXTEKYUeCThb, CBEPXIPOBOJUMOCTb, MOHATH NPHPOAY aCTPOPHUIUIESCKUX
00BEKTOB - O€JIbIX KapJIUKOB, HEUTPOHHBIX 3B€3[l, BBIACHUTh MEXAHU3M IIPOTEKAHUS TEPMOSAIEPHBIX
peakimii Ha ConHue u 3Be3nax. B Hekoropwix 3¢¢exrax (mampumep, Jxoszedcona) 3akoHBI
KBaHTOBOM MEXaHHUKH MPOSBIISIOTCSA HEMOCPEACTBEHHO B TOBEJEHUN MAKPOCKOIIMUECKUX OOBEKTOB.

Psin kxpynmHEHIIMX TEXHUYECKUX JOCTHXKEHU XX B. OCHOBAH I10 CYTH Ha CHEIU(PHUECKUX
3aKOHaX KBaHTOBOM MexaHMKU. Hampumep, KBaHTOBO-MEXaHMYECKHE 3aKOHBI JIEKAaT B OCHOBE
paboThl SAOEPHBIX PEAKTOPOB, OOYCIOBIMBAIOT BO3MOXXHOCTH OCYILIECTBICHHUSI TEPMOSIECPHBIX
peaklMii B 3eMHBIX YCJIOBHUSAX, HAOIIONAIOTCS B psfie ABICHUH B METaJUIaX U MOJYNPOBOJHUKAX U
T.A. Teopus KBaHTOBO-MEXaHMYECKOTO M3JIyYEHHUS COCTaBIsieT (YHIAMEHT KBAaHTOBOU
IEKTPOHUKHU. 3aKOHBI KBAHTOBOM MEXAHMKHM MCIIOJIB3YIOTCSI IIPU LEJICHAIIPABICHHOM IIOMCKE H
CO3/IaHHUU HOBBIX MaTEpUajoB (MarHUTHBIX, OJYIIPOBOJAHUKOBBIX, CBEPXIPOBOISIINX H JIp.).

JUIg KITacCM4ECKON MEXaHUKU U TEOPUH OTHOCUTEIIBHOCTH XapaKTEPHO ONMCAHHE YaCTHIL
IyTeM 3aJaHMsl UX IOJIOKEHUS B IPOCTPAHCTBE KOOPAMHAT M CKOPOCTEM M 3aBUCUMOCTU 3THUX
BEJIMYMH OT BpEMEHM. TakoMy ONMCAHMIO COOTBETCTBYET JABW)KCHHE YACTHI] IIO BIIOJHE
oTpenieieHHbIM TpaekTopusiM. OTHAKO 3TO ONMHCAaHWE HE BCErJa CHpPABEAIMBO, OCOOCHHO IS
YacTHI] C OYE€Hb MaJON Maccoll (MUKpOYacTHIl). B Takux ciaydasx MCHOJIB3YIOT 3aKOHBI KBAHTOBOM
MEXaHUKH.

KBaHTOBas MexaHuKa JEINTCA Ha HEPEIATUBUCTCKYIO, CIPAaBEUIMBYIO B CIydac MaJlbIX
CKOPOCTEH, W PEISATHBHCTCKYIO, VIOBJIECTBOPSIONIYI0 TPEeOOBAaHUSAM CIEHUATBHON TEOpUH
OTHOCHUTENIBHOCTH. Mpbl OyaeM paccMmarpuBaTb B OCHOBHOM CYIIHOCTb HEPEISTHUBUCTCKON
KBAHTOBOM MEXAaHUKH BIIOJIHE 3aKOHYEHHOM M JIOTMYECKH HENPOTUBOPEUMBOM TEOPHH, KOTOpas
HO3BOJISIET KOJMYECTBEHHO pelLlaTh B NMPUHIMIE JI00YI0 (U3MYECKyr0 3ajady B 00JacTh CBOEH
KOMITETEHTHOCTU. Pa3paboTka pensiTUBUCTCKON KBAaHTOBON MEXaHHMKH €Il HE JTOBEJIEHA /10 TaKOIro
ypoBHs. Hampumep, ecnu B HEpEeNATUBUCTCKOM OONAaCTM MOXHO CUMTaTh, 4YTO JBH)KCHHE
OTIpesIeNIsieTCsl CUIaMHU, JIEHCTBYIOIIMMU MIHOBEHHO Ha PacCTOSIHUU, TO B PENIATUBUCTCKON 00sacTu
3TO AONYILIEHUE HECTIPAaBEUINBO. [I0CKOIIBKY, COINIACHO TEOPUH OTHOCUTENBHOCTH, B3aUMOJICHCTBUE
NepeaeTcsl ¢ KOHEYHOW CKOpPOCTHIO, JIOJDKEH CYIIECTBOBaTb (PU3MYECKUIN areHT, MepeHOCSIUN
B3auMojelictBue. TakuMm areHToM cuutaercs (usnueckoe mose. [1o3ToMy MOXKHO cKas3aTh, 4TO
TPYAHOCTH CO3JJaHUsI PEISITUBUCTCKON TEOPHUHU IO CYIIECTBY CBA3aHbI C IOCTPOCHUEM TEOPUH TOJIS.

CooTHomeHHEe MeXAy KIACCMYECKOM W KBAaHTOBOM MEXaHUKOM  OIpenensieTcs
CYIIIECTBOBAaHMUEM YHHMBEPCAIHHOM MHPOBON TOCTOSHHOW - mocTosHHOW [lnmanka (Wiau KBaHTa
neiictBust). Eciu B yclnoBusiX KOHKPETHOH 3a/auu (u3uUeckas BeMUYMHA, UMEIoLIas pa3MepHOCTh
JeCTBUS, 3HAUUTENBHO Ooublie nocTosiHHOU [Inanka, To mprMeHnMa KilaccuuecKasi MeEXaHUuKa WiIH
TEOpHsl OTHOCUTENbHOCTH. DOopMalIbHO 3TO YCIOBHE U SABISETCS KpUTEpUEM BBIOOpA (pr3HuecKoit
TEOpUU JJIs1 OIMCAHUS KAPTUHBI MUPA.

Pa3zpa®oTka KBaHTOBOII MEXaHUKM OTHOCHUTCS K Hayalmy XX B., KOrja Obuld OOHApyXEHBI
JIB€, Ka3aJoch Obl, HE CBSI3aHHbBIE MEXIy COO0ON Trpynmbl SBICHUN (YCTAaHOBJIEHHE Ha OIbITE
JIBOMCTBEHHOM NpPUpPOIBI CBeTa - JyajJu3Ma CBEeTa U HEBO3MOXKHOCTh OOBSICHUTH Ha OCHOBE
MMEBUINXCS MPEACTABICHUIN CYIIECTBOBAaHUE YCTOWYUBBIX arOMOB M MX OINTHYECKUE CIIEKTPHI),
CBUJIETEIBCTBYIOIMX O HEMPUMEHUMOCTH MeXaHUKM HBIOTOHA M KJIaCCUYECKOH JEKTPOINHAMUKI
K IpolleccaM B3aHMMOJAEHMCTBHSI CBETa C BEIIECTBOM M K IpoleccaM, MPOUCXOISIIUM B aToMe.
YcTaHOBNIEHHE CBSA3U MEXKIY 3TUMU IPYNIIAMU SIBJICHUH U MONBITKH OOBSICHUTh UX HA OCHOBE HOBOM
TEOPUU U MPUBEIH K OTKPBITUIO 3aKOHOB KBAHTOBOM MEXaHUKHU.

Brniepsoie npencraBnenust o kBante Beed B 1900 r. M. Ilnank B pabote, mocBsieHHON
TEOpUHU TEII0oBOro m3nmyudeHust tei. CylecTBoBaBIIasi B TO BpeMsl T€OpUs TEIJIOBOIO M3JIYy4EHHUS,
MOCTPOEHHAsI Ha OCHOBE KJIACCHYECKOM AJIEKTPOAMHAMUKHN U CTAaTUCTUYECKON (PU3MKH, IPUBOIMIIA
K OECCMBICIICHHOMY PE3yJbTaTy, @ MIMEHHO TEIJIOBOE PAaBHOBECHE MEK/Y U3JIyU€HUEM U BEIIECTBOM
HE MOKET OBITh JOCTUTHYTO, TaK KaK BCS DHEPTUs JOJDKHA MEpedTH B u3nyueHue. [lnank paspemmn
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3TO MHPOTUBOPEYME, IPENAIOJIOKUB, YTO CBET HMCIYCKAETCd HE HENPEPBIBHO, KaK CJIEAYEeT U3
KJIACCUYECKON TEOPUM M3JIYyYEHHUs, a JUCKPETHBIMHU MOPLMSAMU SHEPIrUM - KBAHTAMH, MPUYEM
BEJIMUMHA KBaHTA YHEPIHM 3aBUCUT OT YACTOThI CBETA.

Ora pabora Ilmanka cTuUMynMpoBajia pa3BUTHE KBAaHTOBOM MEXaHUKU B JABYX
B3aMIMOCBSI3aHHBIX HAMpaBJICHUX, 3aBepliuBiieecs B 1927 T. OKOHUATENbHOW (OPMYITHPOBKOU
KBaHTOBOW MEXaHUKH B JIByX ee (popmax. [lepBoe HampaBiieHHe CBA3aHO C UMEHEM A. DWHIITEHHA,
KOTOpBI mpemnoxmt Teoputo dorodddexra (1905). PaszpuBas unero Ilmanka, A. DiHmITEHH
NPEANOJIOKUI, YTO CBET KBAHTAMM HE TOJIBKO MCIyCKaeTcsi M IOIIOIIAeTcs, HO U
pacnpocTpaHsercs, T.e. JUCKPETHOCTb IIPHUCYIla CaMOMYy CBETY: CBET COCTOMT U3 OTAEJBbHBIX
MOPIIMI — CBETOBBIX KBAaHTOB (()OTOHOB).

B 1922 r. A. KoMnToH 3KCIIepUMEHTAIbHO TOKa3aj, YTO PACCEsIHHE CBETa CBOOOIHBIMU
ANIEKTPOHAMM TPOUCXOIUT IO 3aKOHaM YIPYroro CTOJKHOBEHHUS JAByX dYacTull - (OTOHa H
anekTpoHa. Takum oOpa3om, ObUIO JOKAa3aHO, YTO HAPSLY C U3BECTHBHIMH BOJHOBBIMH CBOMCTBAMH
(MpOSBIAIOIIMMUCS, HapuMmep, B JAUQPpPaKIMU CBeTa — OrMOAHMM CBETOM Pa3IMYHBIX
NPEISATCTBHI) CBET 00aJaeT M KOPIYCKYISIPHBIMU CBOMCTBAMH: OH COCTOMT KakK ObI M3 YacTUI —
¢doroHoB. Bo3HUKIO QopmanpHOE JIOrHYECKOoe MPOTHBOpeure: Jisi OOBSICHEHHS] OJHHUX SIBICHUIN
HE0O0XOJJUMO CUUTaTh, UTO CBET MMEET BOJIHOBYIO IIPUPOJY, a OObSICHEHUE IPYIMX MHPEANonaraio
€ro KOPIYCKYJISIPHYIO IIPUPO.Y.

B 1924 r. JI. ne bpoiinp, nbiTasck HaAlTH 0O0bsCHEHUE HoCTyaupoBaHHBIM B 1913 . H.
bopom ycioBHSIM KBaHTOBaHHS aTOMHBIX OpOWT, BBIIBHHYJA THUIIOT€3y O BCEOOIIHOCTH
KOpPIYCKYJISIpHO-BOJIHOBOTO Jyanu3ma. ComtacHo nie bpoiinio, kaxa0i yacTuile HE3aBUCHMO OT €€
NPUPOABI CJIENYET MOCTaBUTh B COOTBETCTBUE BOJIHY, JJIMHA KOTOPOWM CBS3aHA C HMMITYJIbCOM
YacTUIBl, NPH 3TOM HE TOJNBKO (OTOHBI, HO U BCE «OOBIKHOBEHHBIC YaCTHIB» (DJIEKTPOHBI,
IIPOTOHBI U JIp.) 00Jaat0T BOITHOBBIMU CBOMCTBAaMH, KOTOPbIE, B YACTHOCTH, JOJKHBI MPOSBISATHCS
B mudpaknuu gactur. B 1927 r. K. JBuccon u JI. Jxepmep BrepBbie HaOMOAaIN TUDPAKITUIO
3JIEKTPOHOB.

B 1926 r. O. Ulpénunrep mnpemioxkui ypaBHEHHUE, OIMMCHIBAIOIICE IMOBEICHUE TaKHX
«BOJIH» BO BHEIIHUX CHJIOBBIX IOJSAX, - BO3HMKJIA BOJIHOBas MeXaHUKa. BoiHOBOe ypaBHEHHe
[pénunrepa sABIASETCS OCHOBHBIM YpPaBHEHHEM HEPENSTUBUCTCKOW KBAaHTOBOW MexaHUKU. B 1928
r. II. Jupak cdopmynupoBall pelSTUBUCTCKOE YypaBHEHHE, KOTOPOE OIMCBIBACT JBHKCHHE
AJIEKTPOHA BO BHEIIHEM CHJIOBOM IIOJI€ M CTajO OJHUM M3 OCHOBHBIX YpaBHEHUH pEISITUBUCTCKON
KBAHTOBOW MEXaHUKH.

Bropoe nanpaBnenue pa3BuTusl (Takke siBistonieecss o0oOmeHneM rumnoressl [lnanka)
HauuHaeTcs ¢ paborel DiHmTelHa (1907), MOCBANICHHOW TEOPUM TEMJIOEMKOCTH TBEPHBIX Tell.
Jleno B TOM, 4TO DJEKTPOMAarHUTHOE W3JIyu€HUE, TMpejacTapisaioniee coboil  Habop
AIIEKTPOMArHUTHBIX BOJIH PA3JIMYHBIX YacTOT, TUHAMUYECKH SKBHUBAJIEHTHO HEKOTOPOMY Habopy
OCHUJUIATOPOB ((PU3NYECKUX CHCTEM, COBEPIIAIOIINX KOJeOaHus), a UCITYCKAHUE WJIU TOTJIOIICHHE
BOJIH HKBUBAJIEHTHO BO30YKICHUIO MM 3aTYXaHUIO COOTBETCTBYIOLIMX OCIMLIATOPOB. ToT (hakr,
YTO UCIYCKAHUE U MOMIOIIEHUE MIEKTPOMAarHUTHOTO U3TyYEHHs! BEIIECTBOM IIPOUCXOJAT KBaHTaMHU
¢ aneprueit Tiv (h - nocrosiHnas [Inanka, V — YactoTa CBeTa), MOXXHO OOBSICHHUTH TaK: OCIHILISTOP
1oJIsl HE MOXKET 00JIafiaTh MPOU3BOIBHON HEPrHel, OH MOXKET UMETh TOJbKO JAUCKPETHBIE YPOBHU
SHEPTHH, PA3HOCTh MEXKAY KOTOPBIMHU paBHa tiv. DUHIITEHH, 000011ast HC0 KBAHTOBAHUS SHEPTUH
OCIIJIISATOPA EKTPOMAarHUTHOTO MOl Ha OCHMJUISITOP MPOU3BOIBHON MPUPOIbI, YTBEPKIAN, YTO
€CJIM TEIMJIOBOE JBM)KEHUE TBEPIBIX TEJN CBOAMTCA K KOJeOaHMSIM aroMOB, TO M TBEPJOE TEIO
JTUHAMUYECKH SKBUBAJIEHTHO HA0Opy OCIMJUIATOPOB C KBAaHTOBAaHHOW JHEpPrueH, T.e. Pa3HOCTh
COCEJIHMX YpOBHEW sHepruM paBHa hv, rae V - yactora kosnebanuit aromoB. Teopust DiiHmTeiiHa,
yrouneHHas I1. Jlebaem, M. bopuom u T. Kapmanom, ceirpaiia BbIIAIOLIYIOCS POJIb B Pa3BUTHUU
TEOpUU TBEPIBIX TEIL.

B 1913 . H. bop nmprMeHMJI M0 KBAaHTOBAaHUS SHEPIMU K TEOPHM CTPOEHUS aroma,
IUTaHETapHas MOJIeNIb KOTOPOro cliefoBajia M3 pe3yasraroB ombiToB 3. Pesepdopma (1911).
CornacHo 3Toil MOzeH, B LIEHTPE aToMa HAXOAUTCS MOJIOKUTENIBHO 3apsKEHHOE PO, B KOTOPOM
COCpeI0TOYEeHA TOYTH BCSl Macca aToMma, a BOKPYT si[pa BpallaioTcs MO opOUTaM OTpHILATENHHO
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3apsOKEHHBIE  2JIEKTPOHBL. PaccMOTpeHME Takoro JBMJKEHUS HAa OCHOBE IIPEICTaBJICHUN
KJIACCMYECKOM 3JIEKTPOAMHAMUKH NPUBOJWIO K NApaJOKCAIIBHOMY PE3YJIBTaTy — HEBO3MOKHOCTH
CYIIECTBOBAHUS CTAOMJIBHBIX aTOMOB. J[€710 B TOM, UTO, COIIACHO 3TUM IPEICTaBICHHUIM, HIEKTPOH
HE MOXET YCTOWYMBO JBMIraTbCsi MO OpOUTE, MOCKOJIbKY BPALIAIOIIMICS 3JIEKTPUUECKUN 3apsn
JIOJDKEH M3JIy4aTh ICKTPOMAarHUTHBIE BOJIHBI U, CIIEJOBATEIbHO, TEPATh DHEPIUIO, a PaJUuyC €ro
OPOWTHI TOIKEH HENpPEPhIBHO YMEHBIIATHCA, I depes Bpems 10 ¢ amekrpon momken ymacts Ha
a1po. OHaKO aTOMBI HE TOJIBKO CYIIECTBYIOT, HO U BECbMa YCTOWYMUBBI.

OOBsiCHSISI YCTOMYMBOCTh aTOMOB, bop IPENONoXuiI, YTO U3 BCEX OPOMT, OMYCKaEMbIX
KJIACCUYECKOM MEXAaHMKOM Ui JIBMXKCHMS DJJIEKTPOHA B DIIEKTPUYECKOM I10J€ aTOMHOIO spa,
pEaJIbHO OCYILECTBIAIOTCA JIMIIb TE€, KOTOPBIE YIOBJIETBOPSIIOT OIPEIEIECHHBIM YCIOBHAM
KBAaHTOBaHMs, & UMEHHO BEJIMYMHA JNEHCTBUS JJS KIACCHYECKOM OpOUTHI OJDKHA OBITH KPaTHOM
nocrossHHoM Ilmanka. bop mocTtymupoBain, 4TO 2J7€KTPOH, cOBEpLIas JOIYCKAaeMOE YCIOBUSAMU
KBAaHTOBaHUs OpOUT JBWXKEHHUE (T.€. HAXOIACh Ha ONMPEJCICHHOM YPOBHE DHEPTUH), HE HCIyCKAaeT
CBETOBBIX BOJIH. M3nydeHue NpOUCXOAMT JIMILL NPHU IEPEXoJe AJIEKTPOHA C OJHOM OpOUTHI Ha
JIpYIyl0, T.e. C OIHOIO YPOBHS DHEPIrUU Ha JIPYroM, ¢ MEHBUICH DHEPIUeEH; IPU ITOM POXKIAETCA
KBaHT cBeTa. B pesynbrare 3TOro BO3HUKAaeT JUHeHuarblii ciektp aroma. bop momyuun dopmymy
JUISL 4aCTOT CIEKTpa, JUHUU aroma Boaopoaa (M BOJOPOAOIMOIOOHBIX aTOMOB), OXBAaThIBAIOIIYIO
COBOKYITHOCTb OTKPBITBIX paHee sMmmupuueckux (opmyn. CyliecTBoBaHME YpPOBHEH 3HEPruu B
aromax ObLJIO MONTBEPKACHO onbiTamu Ppanka - ['epia (1913-1914).

Takum oOpa3om, bop, ucnone3ys KBaHT, NOCTOSAHHYIO [lnaHka, OTpa)karollyro Iyaau3m
CBETa, TI0KAa3ajl, YTO 3Ta BEJIUYMHA ONPEHEISACT TAKXKe ABMKEHHE AIIEKTPOHOB B aroMe. DTOT (hakT
no3jaHee OblI OOBSACHEH HAa OCHOBE YHUBEPCAIBHOCTH KOPIYCKYISIPHO-BOJIHOBOIO JlyajHu3Ma, B
COOTBETCTBUH C KOTOPBIM ITIOHATHS YaCTULIBI U BOJIHBI, C OHON CTOPOHBI, JOIOIHSAIOT IPYr Apyra, a
C Jpyrod - mpoTuBopedar Apyr Apyry. OH CBsi3aH TakXke CO CIOCOOAMU H3YyYeHMs SIBICHUH
MuKpomupa. CymiecTByIOT JBa THIIAa MPUOOPOB: B OAHHMX KBAHTOBBIE OOBEKTHI BEAYT ceOs Kak
BOJIHBI, B JIDYT'MX — KaK YacTHIIbI, I03TOMY 3KCHEPUMEHTAJIbHO MOXHO HaONI0AaTh KBAHTOBBIE
SIBJICHHS, Ha KOTOPBIC HaJIaraeTcsl B3aUMOJICHCTBHE MPUOOPOB ¢ MUKPOOOBEKTOM, a HE PealbHOCTh
KaK TaKOBYIO.

VYenex Teopun bopa, kak u mpenpiaylue ycrnexu KBaHTOBOW TEOPHUH, OBLT JOCTUTHYT 3a
CYET HapyUIEHMs JOIMYECKON LEIbHOCTH TEOPHUU: OAHOBPEMEHHO MCIIOJIB30BAIUCH KJIACCUYECKAs
MEeXaHUKa W 4YYXKJble €l HCKYCCTBEHHbIE IpaBHJIa KBAaHTOBaHMS, K TOMY K€ IPOTHUBOpEYAIINE
KJIacCU4eckoi anexkrpoauHamuke. Teopus bopa okazanack He B COCTOSHUU OOBSCHHUTH JIBUKEHUE
AJIEKTPOHOB B CIIOXKHBIX aromax (Jake B aroMe Tejusi), BOSHUKHOBEHHE CBSI3M MEXIYy arOMaMu,
OpUBOAIIEH K 00pa30BaHUIO MOJIEKY/bl, HE MOIJIa OTBETUTh Ha BOIPOC, KaK JBMXKETCS JIEKTPOH
IIPU IIEPEXOZE C OJHOIO YPOBHS SHEPIMH HA IPYroH, U T.II.

JlanbHeimas pa3paboTka BOIIPOCOB TEOPUU aTOMa MpUBeNa K NOHUMAaHUIO, YTO JIBH)KEHHUE
AJIEKTPOHOB B arOM€ HEJb3s ONHUCHIBATh B TEPMUHAX KJIACCHUYECKOW MEXaHWKH (KakK IBUKEHHE I10
OTIpeJIeIEHHONW TPaeKTOPUU WM OpOUTE), MOCKONBKY IBM)KEHHE SJIEKTPOHA MEXIY YPOBHSIMH HE
MOJUMHSIETCS 3aKOHAM, OIPEJENSIIOIINM TIOBEIEHUE AIEKTPOHOB B aToMme. bbulta HeoOxonuMa HOBas
TEOpHsl, B KOTOPYIO BXOJIWJIM OBl TOJIBKO BEIMYUHBI, OTHOCAIIMECS K HAYaJIbHOMY M KOHEUHOMY
CTallMOHAPHBIM COCTOSIHUSIM aTOMa.

B 1925 r. B. TeiizenGepr nmoctpoun (opMalbHYIO CXeMy, Iie BMECTO KOOpJIUHAT U
CKOpOCTEH AIIeKTpoHa (UTYpUPOBATH a0CTPAKTHBIE alireOpanyecKue BEIMYUHBI - MaTpHUIlbl. CBs3b
Marpull C HaOJIIOJaeMbIMM BeJIWYMHAMHU (YPOBHSIMM SHEPTUM U HMHTEHCHBHOCTSIMHM KBaHTOB,
MIEPEXO/I0B) ONMUCHIBAIACH MPOCTHIMU HEMPOTHUBOPEUUBLIMU NpaBuiiamu. Pazsutue M. bopaom u I1.
Hopnanom pabotsl IeiizenOepra npuBeno K BOSHUKHOBEHHIO MaTPUYHON MEXaHUKU. YpaBHEHHE
[pénunrepa MO3BOIMIO MMOKa3aTh MaTEMATUYECKYIO SKBUBAJIEHTHOCTh BOJIHOBOM (OCHOBAaHHOM Ha
ypaBHeHun [llpénunrepa) m marpuuHoi MexaHuku. B 1926 1. bopH nan BEpOSATHOCTHYIO
WHTEPIPETALNIO BOJIH Jie bpoits.

Bonbryto poss B coO3AaHUN KBAaHTOBOW MeXaHMKH chirpaiu padotsl I1. /lupaka, KoTopblii
3aJI0’KUJI OCHOBBI KBAaHTOBOHM 3JIEKTPOJMHAMUKHA M KBAaHTOBOMl TEOpUH TpaBUTAIMH, pa3paboTain
KBAaHTOBYIO CTaTUCTUKY (ctaructuka Pepmu - Jlupaka), pensiTUBUCTCKYIO TEOPHUIO JBHKECHHUS
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AIIEKTPOHA, MPECKa3all MO3UTPOH U T.J1. OKoHUaTeNnbHOEe (HOPMUPOBAHNE KBAHTOBOM MEXaHUKU KaK
MOCJIEZIOBATENIbHON TEOpUM C SICHBIMU (PU3MYECKMMH OCHOBAMHM U CTPOMHBIM MaTreMaTH4eCKUM
anmapaToM MPOM30NUI0 B pesynabrare padorel [eitzenOepra (1927), koropsiii chopmymupoBan
COOTHOIIIEHHE HEOIPEIeICHHOCTEH - Ba)KHEeIIee COOTHOIIEHUE, OTpaxkaroliee pU3nuecKuii CMbICIT
YpaBHEHUN KBAaHTOBOM MEXAHUKHU.

JleTalnbHbI aHAIU3 CHEKTPOB aTrOMOB MpPHBEN K MPEICTABICHUIO O TOM, YTO 3JIEKTPOHY
KpOMeE 3apsia ¥ MaccChl JI0JDKHA OBITh MPUIIMCAHA €IIe OHA BHYTPEHHSS XapaKTePUCTHUKA - CIIUH —
COOCTBEHHO MOMEHT KOJMYECTBA JBUKECHHUSI MUKPOUYACTHIIbI, UIMEIOIINUN KBAHTOBYIO IPUPOIY U HE
CBSI3aHHBIN C JIBU)KEHUEM YaCTHUIIBI KaK 11eJ10T0. BaxkHyto poiib ceirpan oTkpbIThiit B. Tlaynu (1925)
MPUHIIMII 3alpeTa, COIIaCHO KOTOPOMY B KBaHTOBOWM cucteMe ABe (Wiu 0ojiee) TOXKIACCTBEHHbIE
YacTULBl C MOJYLEJNbIM CIOMHOM HE MOTYT OJHOBPEMEHHO HAXOAUThCSI B OJHOM U TOM XKeE
COCTOSIHMH. DTOT MPHUHILIUI UMeeT (pyHIaMEHTaIbHOE 3HaYeHHE B TEOPUM aToMa, MOJIEKYJIbI, S/pa,
TBEPJIOTO TeJa.

B TeueHue KOpPOTKOrO BpEMEHHM KBAaHTOBYKD MEXAaHUKY C YCHEXOM MPUMEHUIU IS
CO3/1aHHSl TEOPUM AaTOMHBIX CIIEKTPOB, CTPOEHUS MOJEKYJ, XUMHUUYECKOW CBS3H, NEPUOIUUECKON
CHUCTEMBl DIIEMEHTOB, METAJUIMYECKOW MPOBOAMMOCTH U (deppomarHeTu3ma. JlanbpHeiimiee
IPUHLMIIAAIBLHOE Pa3BUTHE KBAHTOBOM TEOPUHU CBA3aHO IIaBHBIM OOpa3soM C pEISITUBUCTCKON
KBaHTOBOW MEXaHUKOM.

B Hacrosimiee Bpemsi JOCTaTOYHO MHOTO M3BECTHO 00 aTOMapHOM CTPOCHHMH BEILIECTBA U
DNLEMEHMAPHBIX YACMUYAX — MEIbYAUUUX U38ECMHbIX yacmuyax gusuyeckot mamepuu [7, 16, 23,
24, 28]. TlockonbKy 3JI€MEHTAapHBbIE YAaCTHUIIBI CIIOCOOHBI K B3aMMHBIM IPEBPAIICHHSIM, ITO HE
MO3BOJIIET paccMaTpuBaTh HX, TaK K€ KaK M aroM, B KayecTBE MPOCTEHIINX, HEU3MEHHBIX
«KHPIUYUKOB MUPO3JaHUs». UHCIO 3IIEMEHTAapHBIX YacTUIl OYEHb BEJHKO. Bcero oTkpbITo Oolee
350 sneMeHTapHBIX YacTHIl, U3 KOTOPBIX CTAOMJIbHBI JHIIL (DOTOH, AIEKTPOHHOE U MIOOHHOE
HEUTPUHO, DJEKTPOH, NPOTOH U UX AaHTUYACTHLbl (KakJas OJJeMEHTapHas 4acTula, 3a
UCKJTIOYEHHEM a0COJIOTHO HEUTpaibHBIX, HIMEET CBOIO aHTHYACTHILY). OCTallbHbIE AlIeMEHTapHbIE
YaCTHUIIbl CAMOIIPOU3BOJIBHO PACIIAIAI0TCS 32 BPEMSI OT 103¢ (cBOOOIHBIN HEHTPOH) 110 10%2-10% ¢
(pe3oHaHCHI).

DOneMeHTapHble  YacTHIBl  KJIACCU(UIMPYIOTCA MO  TUmam  (QyHAaMEHTaIbHBIX
B3aMMOJICUCTBUI, B KOTOPBIX OHU YYacCTBYIOT, 1 Ha OCHOBE 3aKOHOB COXpaHEHUS psiaa GU3NUECKUX
BEJIMYMH CJICTYIOIIIM 00pa3oMm:

¢ rpynma JENTOHOB - YacTHIBl CO CIOMHOM 1/2, He YYacTBYIOIIME B CHJIBHOM
B3aMMOJICUCTBUM M OONaJaIoNINe COXpaHSIONIeics BHYTPEHHEH XapaKTepUCTUKON - JIENTOHHBIM
3apsioM;

O aIpoHbl — D3JIEMEHTapHblE YacCTHUI[bl, YYacTBYIOLIME BO BceX (hyHIaMEHTaIbHBIX
B3aUMOJICHCTBUAX, BKJIIOYAsl CHJIBHOE; XapaKTEPHBIM [JIsl aJPOHOB CHJIBHBIM B3aUMOACHCTBUSAM
CBOMCTBEHHO MAaKCHMAaJbHOE YHCIIO COXPAHSIOMIMXCS BEIUYMH (3aKOHOB COXpaHEHUs). AIpOHbBI
nenarcs Ha 0apuoHbl U Me30HBI. [0 COBpeMEHHBIM MpEeACTaBIECHUSM, aIPOHBI UMEIOT CIOXKHYIO
BHYTPEHHIOIO CTPYKTYpY: OapHOHBI COCTOSAT U3 TPEX KBAPKOB; ME30HBI - U3 KBapKa U aHTUKBApKa;

O OTHENTBHYIO «TPYIIITY» COCTABISET (POTOH.

[Tpu CTONTKHOBEHHSIX DJIEMEHTAPHBIX YACTHUIL MPOUCXOSAT BCEBO3MOXKHBIE TIPEBPAIICHUS HX
Jpyr B Apyra (BKIJItOYasi po>KJI€HHE MHOTHUX JIOMOJHUTEIbHBIX YAaCTHUIL), HE 3alpeliaeMble 3aKOHAMHU
COXPaHEHUS.

Amomom Hazvlearom yacmv  ewjecmed MUKPOCKONUYECKUX pAa3mMepos U  MAcchl,
MeNbUatiyro 4acmuyy XumMuuecko2o 31eMenma, COXPaHsaowylo e2o c8oucmeda. ATOMbI COCTOST U3
AIIEMEHTAPHBIX YacTHUI] U UMEIOT CIOKHYIO BHYTPEHHIOIO CTPYKTYpy. B 1eHTpe atomMa HaxoauTcs
MOJIOKUTENIBHO 3apsKEHHOE SIIPO, B KOTOPOM COCpEI0TOUEHA MOYTH BCsl Macca aroMa. Bokpyr siipa
JBIDKYTCS 2JIEKTPOHBI, 00OpasylolMe 3JIEeKTPOHHBIE O0O0JOYKH, pa3Mepbl KOTOPBIX (10® cm)
OTIPEIETISIOT pa3Mephl aroMa. SApo atoma COCTOUT M3 MPOTOHOB M HEUTPOHOB. YHCIIO 3IIEKTPOHOB
B aTOME PaBHO YUCIY IMPOTOHOB B SApE (3apsia BCEX IEKTPOHOB aromMa paBeH 3apsay siapa), YUCIO
IIPOTOHOB PAaBHO TMOPSIIKOBOMY HOMepY ayieMeHTa B Ilepuoauueckoil Tabaume 3eMEHTOB. ATOMBI
MOTYT TPHUCOCIUHSATh WIH OTAABaTh 3JEKTPOHBI, CTAHOBSACH OTPHUIATENIBHO WM MOJOXKUTEIBHO
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3apsDKEHHBIMA  MOHAMHM. XMMHUYECKHE CBOMCTBA aTOMOB OIPEACISIOTCS B OCHOBHOM YHCJIOM
AJIEKTPOHOB BO BHEIIHEN o0onouke. CoeMHAACh XUMHUUECKH, aTOMbI 00pa3ytoT MOJIEKYJIbL.

BuyTrpenHnsst sHeprusi aromMa MOXKET IPUHUMATh JIUIIb OMNpeAeNieHHbIE (AUCKPETHBIC)
3HAYEHUs, COOTBETCTBYIOIIME YCTOMYUBBIM COCTOSIHUSIM aromMa, W  H3MEHSETCAd  TOJBKO
CKayKoOOpa3HO MyTeM KBAaHTOBOTO mepexona. Ilormormas mopruro SHEpruM, aroM NEPeXOIHuT B
BO30YXXJICHHOE COCTOsIHME (Ha Ooyiee BBICOKHI ypoBeHb 3Hepruu). Mcmyckas GpoToH, aToM MOXKET
nepeT M3 BO30YXKICHHOTO COCTOSHHUS B COCTOSHHE C MEHBIICH dHeprueil (Ha Oonee HU3KUI
YpOBEHb B3HEPTUU). YPOBEHb, COOTBETCTBYIOIIMI MHUHUMAJIBHON SHEPrUM aroMa, Ha3bIBaeTCs
OCHOBHBIM, OCTajJbHBIE - BO30YKICHHBIMH. KBaHTOBBIE TNEpEXOIbl OOYCIOBIMBAIOT ATOMHBIC
CIIEKTPbI OMIOIICHHS U UCITYCKAHMS, MHANBUAYAJIbHBIE 111 aTOMOB BCEX XMMHYECKUX 3JIEMEHTOB.

Hyxnonsl (IpoTOHBI U HEUTPOHBI) B SAJIpE MPOUYHO YAEPKUBAIOTCS SJICPHBIMU CHIIAMH.
UroObl ymanuTh HYKJIOH U3 sJipa, HAg0 COBEPIIUTH OOJbIIyI0 paboTy, T.e. COOOHIUTH SAPY
3HAUUTEIbHYIO HHepruto. llo 3akoHY coXpaHEHUs SHEpPrHH, SHEpPrusi CBA3M sqpa (dHEprus,
HeoOXouMast ISl TIOJHOTO pacUIeIIeHus pa Ha OTAeNIbHbIE HYKJIOHBI) paBHA HEPIUU, KOTOpas
BBIJICTISICTCS. TIPU 00pa30BaHUU sIpa U3 OTACIBHBIX YACTHIl. DHEPTHs CBSI3U aTOMHBIX SIZICp OYEHBb
BEJIMKA N0 CPABHEHMIO C SHEPIHEHl CBSI3U AJIEKTPOHOB C aTOMHBIM SApOoM. OnpenenuTh 3HEPrUio
CBSI3M siJipa MOXKHO, 3Hasi MaccCy siipa U Macchl IPOTOHOB U HEHTPOHOB, U3 KOTOPBIX OHO COCTOUT.
CornmacHo s¢dekry nedekra maccbl, Macca IMOKOA SApa BCErna MEHbIIE CYyMMBbl MacC MOKOS
BXOISIIMX B HETr0 HYKJIOHOB. DHEPrusi CBA3U SACP BBIYUCISIETCS C IIOMOIIBIO H3BECTHOTO
cooTHoureHust Ditnurreiina E = m/c?, tae m - CyMMapHasi Macca CBOOO/IHBIX HYKJIOHOB MHHYC Macca
a1pa - 1e(eKT Macchl.

Baxnyio uHbopMaimio o CBOMCTBax sifep NaeT 3HAHUE YIEIbHOW SHEPruu CBS3M sjpa
(oHepruu cBsi3u, NpUXOAsAIIEHcs Ha OJUH HYKJIOH). C yBEJIMYEHHMEM MaccOBOIO YHCIa - 4HCIa
HYKJIOHOB B sIIp€ — yJeJbHas SHEPTUs CBS3M, HAYMHAsl C Telivs, CHadaja ciado pacTeT, JOCTUraeT
MaKCUMyMa y eJie3a (MacCoBOE YMCIIO 56), TOCIIe Yero IUIaBHO CHUXkaeTcs. Hanbomee ycToiuanBh
aapa, o0nIajaIe caMoil OONbIION YIeNnbHON SHEprueil CBS3U, — jKelue30 U OJIM3KHEe K HeMy
XAMHYECKHE 3JIEMEHTHI [lepnonnueckoil CUCTEMBbI SJIEMEHTOB.

Hcnonb3oBaHue sI€pHON HSHEPrUM OCHOBAHO HA OCYIIECTBICHUU LEMHBIX PEaKIMi
JIeTICHUST TSDKETIBIX SIZIEp M peaKIuil TepMOSIIEPHOTO CHHTE3a - CIUsHUA Jerkux sijep. U te, u
JIpyTHe peaKiuy COMPOBOXKAAOTCS BBIACIEHUEM SHEPTrUu. B TshkenbIxX sigpax Hapsiay ¢ OONbIIUMU
CHUJIaMU DJIEKTPUYECKOTO OTTAJKUBAHHS, CTPEMSIIUMKCS pa3opBaTh SAPO HA YaCTH, JNEHCTBYIOT
3HAUUTEIbHBIE SJAEPHBIE CHUJIbI, KOTOpPbIE YAEPKHBAKOT sApo OT pacnana. llog BausiHHEM
MOTJIONIEHHOTO HEUTpOHA SApO BO30YXKIAETCs W HauWHAeT JedopMHUpOBaThCA, MpuoOpeTas
BRITSIHYTYI0 (popmy. Korma cunbl oTTankuBaHus BHYTPH fipa HauMHAIOT MpeodIasaTh Hall CHIIaMHU
MPUTSHKEHUS, SIAPO pa3pbiBaeTcs Ha JBe yacTh. [loj meicTBHEM CHIT KYJOHOBCKOTO OTTAJIKMBAHUS
OCKOJIKH siJIpa pa3ieTaroTcsl CO CKOPOCThIO, paBHOI 1/30 ckopocTH cBeTa, UCIyCKAaeTCs U3TydyeHUE
BBICOKOM YaCTOTBHI.

He Bce smpa cnocobubl k aenenuto. Hambonee nerko menutcs uzoTton ypana 235U,
cocrapisiromnii Bcero 1/140 ot Gonee pacmnpoctpanenHoro msotomna 238U. Ilpu kaxkaoMm akrte
JIeJIeHUs siApa UCIYCKalTCs 2-3 HEWTpPOHA, KOTOPBhIE B CBOIO OUEpEAb MOTYT BbI3BIBATH JACIICHHE
IpyTUX sfep - HauyuHaeTcsl sjaepHas uenHas peakuus. OHa COMPOBOXKAAETCA BbIJECIEHUEM
OTPOMHOTO KOJMYECTBA SHEpruu. Tak, mpu MOJHOM JACJIIEHUM SAep, Haxomsumxcs B 1 r ypaHna,
BBIJIETISIETCSl DHEPTUs, DKBUBAJICHTHAsl IMOJIydaeMoOM Mpu cropaHuu 3 T ymis wid 2,5 T HedTu.
Vhpasnsiemasi peakuusi A€NEHUs SAJIEp pealu3yeTcs B SAEPHBIX peakTopax, HeympaBisemas - B
aToMHOUM OomOe. BriieneHnne >HEpruu Mpu CIUSHUM ISP JETKUX aTOMOB JIEUTEPHs, TPUTUS WIH
TUTHSL ¢ 00pa30BaHUEM TeNIHs TIPOUCXOAUT B XOJE TEPMOSICPHBIX PEaKIUil, MPOTEKAOIINX JIHIIb
MIPU OYEHBb BBICOKUX TeMIIeparypax. Peakiuu snepHOro CHHTE3a SBIISFOTCS MCTOYHHUKOM 3BE3THOU
DHEPruu. OTH K€ pEaKlMu MPOTEKAIOT TpPU B3pbIBE BOMOPOAHON OoMObI. OcyliecTBieHHE
YIPaBIsIEMOr0 TEPMOSIIEPHOTO CHUHTE3a Ha 3eMJie€ CYJIUT YeJIOBEYECTBY HOBBIM, MPAKTUYECKU
HEUCUEPIaeMblii HWCTOYHHK DJHEPTUU. B STOM OTHOIIEHWH HamOojee MEePCIeKTUBHA PEaKIus
CIUSTHUSA SJIep aToMa ICUTEepUs U TPUTHSL.

Bonpoc 5. Konuenunu Bo3HMKHOBeHHMA U pasBuTus Beesiennoi
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Jns moHMMaHHWs (U3NYECKOM KapTHHBI MHUpa OOJNbIIOEe 3HAYEHHWE HWMEIOT BBIBOJBI
Kocmono2uu - yuenus o Bcenennoii xak edunom yenom u ee sgonoyuu. Hapsany ¢ moctpoeHueM
TEOpHH OOIIEH SBOIIONMHM BceleHHOW Ba)KHO MOJYYUTHh NPEACTABICHUS O Pa3sBUTHM TANAKTHUK,
3Be3]l M IulaHeT. Bompockl npoucxooicoenus u s6onoyuu HeOeCcHvIX men u3yuaromcs ocooObiM
pa30enom HayKu - KOCMO2OHUEII.

Jis  pemeHus KOCMOJIOIMYECKMX M KOCMOTOHMYECKUX IHpoOJieM HCHONb3YIOT JiBa
OCHOBHBIX ITOAXOAA:

1)HaOnroaresbHbl M: CPABHUBAS XapaKTEPUCTUKM HEOECHBIX TeJl, HAXOIAIUXCS B PA3HbBIX
CTaJUsIX Pa3BUTHUS, MOKHO YCTAaHOBMTbH, B KAaKOW ITOCIIEOBATEIILHOCTU ITH CTAJIUU CMEHSUIM JIPYyr
Apyra,

2) TEOpEeTUYECKHii: MCXOAS W3 OOLIMX 3aKOHOB (PM3MKH, MOXHO OIPENCNIUTh, KaKHe
UMEHHO YCJIOBUS JOJDKHBI OBUIM CYyLIECTBOBaTh B IPOLUIOM, YTOObI HEOECHOE TENO0 MPUOOpENno
MMEHHO T€ XapaKTEPUCTUKH, KOTOPBIMU OHO OOJIafiaeT ceifuac, Kakoil MyTh pa3BUTHsI OHO ITPOLLIO.

IlepBblii MOAXOX NPUMEHAIOT K TakuM OOBEKTaM, Kak 3Be3[Ibl, 3BE3/IHbIE CKOIUICHMS,
ra3oBbleé TYMaHHOCTH, TaJIaKTUKH, IIJJAHETHBIE CHUCTEMBbl (ceidac H3BECTHA JIMIIb OJIHA Takas
cucremMa - Conneunas). [Ipm wm3yueHun sBosouuu BceneHHOW B 1LeIOM BO3MOXKEH TOJIBKO
TEOPETUYECKUI ITOIXO/.

Baknenmmii nocTysar KOCMOJIOTUU COCTOUT B TOM, YTO 3aKOHBI IIPUPOJBI, YCTAHOBIICHHBIE
Ha OCHOBE M3y4Y€HHUs BeCbMa OTpaHWUYeHHON YacTu BceneHHol (0OOBIYHO OMBITOB HA IUIAHETE
3eMiIst), MOT'YT OBbITh SKCTPAOJIMPOBaHbl Ha ropas3io 0oJbIue 06JacTH, B KOHEYHOM CUETE - Ha BCIO
Bcenennyro. KocMmonorndeckne Teopun pazanyaroTcsi B 3aBUCUMOCTH OT TOTO, Kakue (pu3nuecKue
IOPUHIUIBI U 3aKOHBI 3aKJIaJIbIBAIOTCS B UX OCHOBY. [locTpoeHHble Ha UX 0a3ze MOAENM JOJKHBI
JIOITyCKaTh TIPOBEPKY JUId HabmromaeMoil obnmacth BceneHHOW, a BBIBOABI TEOPHH JOJDKHBI
HOATBEP)KIAThCSl HAaOMIONEHUSIMU (BO BCSKOM Cllydyae He NpoTHBOopeuuTh uM). Ceifyac sTomy
TpeOOBAaHUIO HAMIYYIIUM OOpa3oOM YIOBJIETBOPSIOT pa3pabOTaHHBIE HAa OCHOBE OOIIEH Teopuu
OTHOCUTEJIBHOCTH OJHOPOIHBIE M30TPOIIHBIE MOJEIN HECTAllMOHAPHOU «ropsAueil» Bceenennoit [1,
3, 10, 19, 20, 27].

BO3HUKHOBEHHE COBPEMEHHOM KOCMOJIOTHMHM CBA3aHO C CO3JaHUEM PEJIATHUBHCTCKOU
Teopun TaroteHus (A. DiHmTeiH, 1916) n 3apoxaeHneM BHerajxakTHueckoil actpoHomuu (1920-e
rr.). Ha mepBoM »sTame pa3BUTHSA PENATUBUCTCKOW KOCMOJIOTMM IJIABHOE BHHUMAaHHE YAENSIOCH
reomeTpun BceneHHOH, T.e. pacCMOTPEHNIO KPUBU3HBI YETHIPEXMEPHOI'0 IPOCTPAHCTBA-BPEMEHHU U
BO3MOXKHOM 3aMKHYTOCTH Beenennoil. Hauano BToporo sramna orMeueHo paboTaMH OT€YeCTBEHHOTO
yueHoro A.A. ®punmana (1922-1924), xoropwlii mnokazan, uTo BceneHHas, 3amnoJHEHHas
TATOTEIOLIMM BELIECTBOM, HE MOXET OBbITh CTAl[MOHAPHOW — OHAa JOJDKHA PaCIIUpPATHCS WIH
cxumarbes. OJHAKO 3TU MPUHIUIHAIBHO HOBBIE PE3YJIbTaThl MONTYYMIIN MPU3HAHUE JIUIIb MOCIIE
OTKpBITUSL KpacHoro cmermeHus (3ddexra «pasderanus» ramaktuk) . Xabonom (1929). B
pe3yabTate Ha NEepBBIM IUIaH BBICTYNMIM NpoOiIeMbl MeXaHUKH BceneHHONM M ee Bo3pacra
(MTenbHOCTH paciiupenus). Tpetuit atan cBsi3an ¢ MoaensiMu «ropstuein» Beenennoii (I T'amos,
1940-¢ rr.), KOT/Ta BHUIMaHUE B OCHOBHOM OBLIIO COCPEIOTOYECHO Ha (u3nKe BeenmeHHOH - COCTOSHUM
BeIllecTBA U (PU3MUECKUX Mpolleccax, MAYLIIMX Ha pa3HbIX CTaJUsAX paclIMpeHus BceneHHOH,
BKJItOYasi Haubosee paHHue crtaguu. Hapsay ¢ 3akOHOM TATOTEHHS B KOCMOJIOTMM MPHOOPETaoT
O0JbIII0€ 3HAUEHHE 3aKOHBI TEPMOAWHAMUKH, JTAHHBIE SIEPHON (U3UKU M (PU3UKHU 3JIEMEHTapHBIX
yacTull. Ha 3Toif 0CHOBE BO3HUKAET PEISTUBUCTCKAS acTpodu3uKa.

Teopun ogHOpOAHOM H30TpONHON BeeneHHoN nmoapa3yMeBaroT, BO-IIEPBBIX, YpaBHEHHE A.
DifHIITeHa 001Iel TEOPUH OTHOCUTEIBLHOCTH, OTKYAA CIAEAYIOT KPUBH3HA MPOCTPAHCTBA-BPEMEHHI
U CBSI3b KPUBU3HBI C TNIOTHOCTBIO MACChl (3HEPTUN); BO-BTOPBIX, MPEICTaBIECHUS 00 OJJHOPOAHOCTH
¥ M30TPOMHOCTH BceneHHOH, T.€. CYMTaeTcs, YTO B HEW HET KaKUX-TUOO BBIJICICHHBIX TOUEK H
HaIpaBJICHUM, a BCE TOUYKM W HANpaBICHHUs PaBHOIPABHBI, 3TO YTBEPXKIECHUE 4YacTO HAa3bIBAIOT
KOCMOJIOTHYECKUM ITOCTYJIaTOM.

Ecin  [OMOMHUTENBHO MPEANONIOKUTh, 4YTO BO BCENeHHONH OTCYTCTBYIOT —CHIIBI,
BO3pACTAOIINE C PACCTOSIHUEM U ITPOTUBOACHCTBYIOIINE TATOTEHUIO BEIECTBA, a IJIOTHOCTh MACCHI
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co3Jaercs MIaBHBIM 00pa3oM BELIECTBOM, TO KOCMOJIOTHYECKHE YpaBHEHHs PUOOPETAIOT MPOCTOM
BU/JI 1 BOBMOXKHBI TOJIBKO JIBE€ MOJEIIH:

O omkpvimas mooenb, B KOTOPOH KPHBH3HA TPEXMEPHOTO MPOCTPAHCTBA OTPULIATEIbHA
wii (B mpenene) paBHa Hy/O, a BceneHHas OeckoHeYHa; B TaKOW MOJENIU PACCTOSHUS MEXIY
CKOIIJICHUSIMU TaJJaKTUK HEOIPAaHUYEHHO BO3PACTAIOT CO BPEMEHEM;

O 3amkHymas mooenb, B KOTOPOW KpHUBH3HA MPOCTPAHCTBA IMOJOXKHUTEIbHA, BceneHHas
KOHEYHA, HO CTOJIb )K€ O€3rpaHUyYHa, KaK U B OTKPBITOM MOJEIM; B TAKOM MOJEIN pacIIUpPEHHUE CO
BPEMEHEM CMEHSETCS CKATUEM.

B xone »Bomounn BceeneHHON KpUBU3HA TPEXMEPHOTO NMPOCTPAHCTBA YMEHBILIAETCS IIPU
pacuIMpeHnH, YBEIHMUNBACTCS P CKATUHU, HO 3HAK KPUBU3HBI HE MEHSETCS, T.€. OTKPBITas MOJEIb
OCTaeTCsl OTKPBITOM, @ 3aMKHYTas - 3aMKHYTOW. HauabHble cTaauu 3BOIONUHN IO 00EUM MOJIEIISIM
COBEPLICHHO OJMHAKOBBI M XapaKTEPH3YIOTCS CHUHIYISPHOCTBIO ¢ OrpoMHOil (He Mempme 10
r/cM®) IUIOTHOCTBIO MACChl M KPHBH3HOIM MPOCTPAHCTBA M B3PHIBHBIM, 3aMEUISIONIAMCS CO
BPEMEHEM pPACUIMPEHUEM. YKa3aHHBIC BbIIIE MCXOAHBIC MOJOXKEHHS PEISITUBUCTCKON KOCMOJIOTUU
JIOCTaTOYHBI JUISI CYXKJIEHUH 00 oOIieM XapakTepe HIBOJIONWU BceneHHOW, HO OHU OCTaBISIOT
OTKPBITHIM BOIIPOC O €€ HAaYaJIbHOM COCTOSHUU. XapaKTePUCTUKU HAYaJIbHOTO COCTOSHUS - TPEThE
HE3aBHCUMOE MOJI0KEHNUE PEIATUBUCTCKON KOCMOJIOTHH.

C 1960-1970-x rr. oOmenpuHsATa MOJAENb «ropsueii» BceneHHOH, B COOTBETCTBUU C
KOTOpOM TmpearnosiaraeTcss BbICOKash HadallbHas TeMmmeparypa. B ycloBHSX OYEHb BBICOKOM
temneparypsl (T >10" K) BGuusu CUHTYJISIPHOCTH HE MOTJIM CYII[ECTBOBATh HE TOJIBKO MOJEKYIIbI
WIM aTOMbl, HO U aTOMHBIE sjpa, a Oblja JMIIb PAaBHOBECHAs CMECh AJIEMEHTApHbIX YaCTHUIL
(Brirouast (DOTOHBI M HEUTpPUHO). DHU3MKA AIIEMEHTAPHBIX YACTHI] MO3BOJSET PACCUUTaTh COCTAaB
TakOM cMecH IpH pa3HbIX TEMIIEparypax, COOTBETCTBYIOLIUX O3TamaMm 3BOJIOIUH, a YpaBHEHUS
KOCMOJIOTHHM — HAWTH 3aKOH PaCHIMPEHUs] OMHOPOTHON U U30TPOIHOM BeenenHoii u u3MeHeHue ee
¢u3znyeckux mapaMeTpoB B Ipouecce pacmupeHusd. IlockonbKy —pacluupeHue BHaudase
MIPOUCXOUIIO ¢ OONBIION CKOPOCTHIO, TO BHICOKHE TUIOTHOCTh M TEMIEPATyphbl MOITIH OBITh TOJBKO
OUYeHb KOPOTKOE BpeMs. YK€ M0 OKOHYaHUHM HadalbHOTO oTpe3ka BpemeHu 0,01 ¢ mmoTHOCTh ynana
oT OeckoHeyHOro ((opManbHO) 3HAUEHUS 10 10 r/em®. Bo Bceenennoit B MomenT t = 0,01 ¢
COCYIIECTBOBAJIM (OTOHBI, D3JIEKTPOHBI, MO3UTPOHBI, HEHUTPUHO M AHTUHEHUTPUHO, a TaKKe
HeOoIbIIast 10J11 HYKJIOHOB (IIPOTOHOB M HEHTPOHOB). B pesynbrare mocieayonmx npeBparieHui
K MOMEHTY BpeMEHHM 3 MHMH M3 HYKJIIOHOB 00Opa3oBajiach CMech Jerkux saep (2/3 Bomopoxa u 1/3
renus 1o macce). Bee octanbHble XMMHUECKHE JIEMEHTHl CHHTE3MPOBAIMCH HAMHOTO IO3JHEE U3
ATOrO JO3BE3JHOTO BEILECTBA B pe3yabTare sJEpPHbIX pPEaKIUi B Hengax 3Be31. B MomeHT
o0pa3oBaHMsl HEHTpalbHBIX aTOMOB reaus M Bogopona (mpu t = 10°7meT) BewecTBO CTajo
IPO3pauHbIM I OCTaBIIMXCS ()OTOHOB, W B HACTOAIIEE BpeMsl OHM HAOMIOAAIOTCS B BUJIE
PETUKTOBOTO (OCTATOYHOI'0) U3ITyYEeHHUsI, CBOMCTBAa KOTOPOT'O MOXKHO ITpeCKa3aTh Ha OCHOBE TEOPUU
«ropsiueit» Bcenennoil. Buawane pacmmpenue BceeneHHOM mpoucxonuiao O4YeHb OBICTPO, HO
IPOIIECCHI MTPEBPAIEHUI IEMEHTAPHBIX YaCTHUI] IPOTEKaTd HAMHOTO ObICTpee, B pe3yNbTare uero
YCTAaHOBUJIOCH TEPMOJMHAMHYECKOE DPAaBHOBECHE. OTO YpPE3BbIUAHHO Ba)kHOE OOCTOATEILCTBO,
IIOCKOJIBKY TaKO€ COCTOSHHUE IIOJIHOCTBIKO OIMCHIBAETCS MAKpPOCKOIIMYECKMMH IapamMeTpaMu
(ompenensieMbIMU CKOPOCTBIO PACHIMPEHHUsI) U COBEPIIEHHO HE 3aBUCUT OT MPEIIIeCTBYIOLIEH
uctopuu. HezHaHue Toro, 4To NpOMCXOANIIO NMPH MIOTHOCTSX, HAMHOTO MPEBOCXOIAIINX SJIEPHYIO,
HE MellaeT Jenarb Ooyiee WM MEHee OCTOBEpHBIE CYKICHHS O MOCIEAYIOIIUX COCTOSIHHSX,
OTHCBHIBAEMBIX 3aKOHAMHU COBPEMEHHOH (m3nku mMukpomupa. OOmue 3akoHbI (PU3MKH Ha/lEKHO
IIPOBEPEHBI IIPH AAEPHON INIOTHOCTH 10* r/em® (3Ty moTHOCTH UMena BeenenHnas ciycts 10 ¢ or
Hayana pacupenus). CrenoBarelibHO, (U3MYECKHE CBOMCTBA HBOIIOLHOHUpYIOLIEH BcenenHon
BITIOJIHE TIOJ|/IAl0TCS U3YUEHHUIO cO BpeMeHHU 10 CeK OT COCTOSIHUSI CUHTYIISIPHOCTH.

BbIBOABI PENSTUBUCTCKON KOCMOJIOTMM HPUHIMUIMAIBHBL JJIS MOHUMaHHs (U3UUECKOU
KapTuHbl Mupa. CrenoBareiabHO, CTENEHb HMX JOCTOBEPHOCTH MPEACTABISIET OOIIEHAyYHBIH U
MHUpPOBO33peHUYeCKHii uHTepec. CUMTalOT, YTO HauOoJbIIee 3HAUY€HHE MMEIOT BBIBOJABI O
HeCTalMOHApHOCTHU (pacuipeHun) BeeneHHoil, 0 BRICOKMX 3HAYE€HHUSAX IJIOTHOCTH U TeMIIepaTypbl
B Hauase pacimupenus («ropsyas» BceneHHas) 1 00 MCKpUBIEHHOCTH MPOCTPAHCTBA-BPEMEHH, a
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TaK)k€ O 3HAKe KPUBHU3HBI TPEXMEPHOIO MPOCTPAHCTBA OKPYXKAIOIIETO MHpa M CTENEHU
OIHOPOIHOCTH U u30Tponuu BcenenHoil. BeiBog 0 HecTanmoHapHOCTH BceeneHHOM moaTBEpkaeH
0OHApY>KEHHBIM B CIIEKTPaX raJaKTUK KPAaCHBIM CMEILIEHUEM, a KOHIEILHUS «Tropsiueity» Beenennoii -
OTKPBITHIM B 1965 I. pelMKTOBBIM U3ITy4YE€HUEM, KOTOPOE 0Ka3al0Ch B BHICOKOM Mepe (C TOUHOCThIO
JI0 J10JI€ MPOLIEHTA) M30TPOIMHBIM, a CIEKTP €ro paBHOBECHBIM. Kak Mbl yke TOBOPWIIH, €ro
Temneparypa coctaniser okosio 3 K. O1o nokasbiBaet, uro Beenennas Ha npotskeHun 6omiee 99%
BPEMEHHU CBOETO CYIIECTBOBAHUS U30TPOITHA.

B Hacrosmiee BpemMss HE YCTAHOBJIEHO, Kakas MOJEIb KPUBH3HBI TPEXMEPHOIO
MPOCTpPaHCTBa HamboJiee aJeKBaTHO OTPaKaeT NEHCTBUTEILHOCTh. KPUBHU3HY MOXKHO OMPEACIUTH
10 U3BECTHOM CpeaHEel IJIOTHOCTH MAacChl BO BceneHHOM WM Mo TOYHOM 3aBHCHUMOCTH KPacHOTO
CMEUIEHUsI OT PAacCTOAHMS (OTKJIOHEHHIO OT JMHEHHOW 3aBUCUMOCTH). ACTPOHOMHYECKHE
HAOIONEHUsT JAI0T 3HAYEHUs YCPEIHEHHOM TIJIOTHOCTH BELIECTBA, BXOMSIIETO B BHUAMMBIE
ranakTikd, okono 310 r/em®, T'opazno TpyaHee onpeaenauTb MIOTHOCTh CKPHITOTO (HEBUAMMOTO)
BEIIECTBa, a T€M OoJiee IMJIOTHOCTh, CO3/1aBaeMyl0 HEUTPHHO (€CcIu Macca HEUTPUHO HEe paBHA
HYIIO), IOATOMY HEOIPEIEIEHHOCTh CYMMAapHOU IJIOTHOCTH BellecTBa BeeneHHol BecbMa BENMKa,
OHAa MOXKET OBITh Ha JiBa TOpsAKa OOJbIIEe YCPEIHEHHOM IIOTHOCTH 3BE3JHOrO BemiecTBa. Ha
OCHOBE HMEIOIMXCS JIaHHBIX HEJNb3s CHeNiaTh BBIOOP MEXKIY OTKPBHITON (pacumupstomencs
0e3rpaHUYHO) M 3aMKHYTOH (paciipeHue B JaJeKOM OyaylleM CMEHUTCS CHKaTHEM) MOJECIISMHU.
DTa HEONPeIeIEeHHOCTh HE CKa3bIBAeTCs Ha OOIIEM XapaKTepe pacluIupeHus: B MPOIUIOM U ceiuac,
HO BIIMAET Ha oOmpejeNeHue Bo3pacta BceeneHnHoil (mmurenbHOCTh pacimupeHus). Eciau  Obr
pacuiMpeHre TMPOUCXOAMIIO C TIOCTOSHHOM CKOPOCTBIO, TO BpeMs, HCTEKIIee OT MOMEHTa
M3HAYaIIbHOTO B3pbIBA, COCTABISIO OBl okono 13 mupx net. Ho mpeamnonaraercs, 4To pacmmpeHue
UJCT C 3aMe/JICHUEM, TTO3TOMY BpeMsl, UCTEKIIIee ¢ MOMEHTA Havajla pacliipeHus, MeHbime — 8,7
mipA JieT. g 3aMKHYTBIX Mofenel 3To Bpemsi Oyner emie MeHblie. C Opyroil CTOpOHBI, €Ciu
CYIIECTBYIOT KOCMOJIOTHYECKHUE CUJIbI, COOTBETCTBYIOIIME CHUJIaM OTTAJIKMBAHUS, TO OKAa3bIBAETCS
BO3MOXKHOM, Hampumep, anurenbHas (10 mupa net uim 6onee) 3aepKKa pacIIuPEHHs B MPOIILIOM;
TOIJIa BO3pACT BCEIIEHHOM MOXKET COCTABIATh I€CATKH MUJIMAPAOB JIET.

Pa3BuTHEe KOCMONOTHMHU TOCTAaBHIO PsAJ HOBBIX MpoOneM. Tak, s M3y4eHHs] COCTOSHUS
BEIECTBA C MNIOTHOCTHIO HAMHOTO TMOPSIIKOB BHIIIE SIACPHON IIIOTHOCTH HYXKHA COBEPIIIEHHO HOBas
dbusnueckass TeopHs; MPEANoiaraeTcs, YTo 3TO JOJDKEH OBITh HEKUH CHHTE3 CYIIECTBYIOLICH
TEOpPUH TATOTCHUS U KBaHTOBOW Teopuu. [lomxompl K H3YYEHHUIO CHUHTYISIPHOCTH TIOKa JIHIIb
HameyvaroTcsa. Kpome Toro, BO3HUK BOIIPOC O €IMHCTBEHHOCTH BeenenHoi. B pamkax coBpeMeHHOM
KOCMOJIOTHH CYUTAETCs, 4TO0 MeTaranakTtrka eqruHcTBeHHa. Ho mpoGieMbl mpocTpaHcTBa-BpeMEHHI
pa3paboTaHbl elle HeJOCTATOYHO IJI TOTO, YTOOBI COCTaBUTH MPEACTABICHUE O BO3MOXKHOCTSIX,
KOTOpBIE MOTYT OBITH peaju30BaHbl B Mpupoae. B Teopum kocmoioruu He pelieHa u mpodiema
3apsAa0BON acMMMeTpuu Bo BceeneHHol. B HamieM KOCMHUYECKOM OKpY>KEHUU (BO BCSIKOM cliydae B
npenenax ConHedHON cucTeMbl U ['anakThKu, HO, BEPOSITHO, U B IIpeenax Bcel BeeneHnHoit) umeer
MECTO KOJIMYECTBEHHOE MpeoOiaaHne BElIecTBa HaJl aHTHBEIIECTBOM. [[pUYMHBI ATOr0 KpOOTCS,
MO-BUIMMOMY, B CAMBIX PaHHUX CTaJAMSIX pa3BUTHS BceneHHOM.

B nacTtosiliee BpeMs yCTaHOBJIEHO, YTO 3BE3bl U 3BE3/IHbIC CKOIUICHHS UMEIOT pa3HbIN
Bo3pacT — oOT 10 ner (mapoBble 3BE3[HBIC CKOIUIEHUS) a0 10 JeT O camMbIX MOJIOJBIX
(paccessHHBIC 3BE3[HBIC CKOIUICHHMSI M 3BE3JHbIE accolManuu). B 2Tol KapTWHE elme MHOTO
HESCHOTO, MHOTOE€ TOJIC)KUT YTOYHEHHIO, OJHAKO B TJIABHBIX YepTax OHA TPEICTaBIACTCS
JIoCcTaToyHO 00ocHOBaHHOM [1,9, 10, 19, 29]. B 06mieM Buje »BOMIONUS 3BE3]] TPOXOTUT HECKOIHKO
CTaINH:

{0 BO3HUKHOBEHHE 3BE3[bl B pe3yJAbTaTe KOHACHCALMM MEXK3BE3MHBIX MBUIM M Tas3a,
06oraToro BOIOPOIOM;

O cragus TEePMOSAEPHBIX pPEaKIMii MPEeBpaIleHHs] BOIOPOJA B TelUi B IICHTPE 3BE3[BI
(mambonee nauTeNBHHASN);

¢ mpu ucYepmaHWUU B LIEHTPE BOAOPOAA SAPO CHKUMAETCS M HarpeBaercs, a 000J0YKa
CHUJIBHO PACIIUPSETCS; JaKe MPHU YBEIHMYCHHH CBETUMOCTH TEMIIepaTypa MOBEPXHOCTH MaaaeT -
3B€3/1a CTAHOBUTCS KPACHBIM TUTAHTOM;
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0 TepMosaepHOE 3aropaHue Teiaus U Ooyee TSDKENbIX HJIEMEHTOB B SAIpe 3BE3JBI,
COTMPSDKEHHOE B PsIIe CIydaeB cO COpPOCOM BOIOPOAHOM O0OOJOYKM W OOpa3oBaHUEM TakK
Ha3bIBAEMOH IIJIJAHETAPHOU TYMaHHOCTH;

¢ ocThIBaHHE OCTATKa 3BE3/bl, IEPEXO]] B CTA/IUI0 OEJIOT0 KapiHKa.

B 3aBHcHMOCTH OT Ha4aJIbHOM Macchl, BO3MO)KHO, U OT MOMEHTA BpAIllEHHsI 3BE3/1bI MOT'YT
3aBEpIIUTH CBOIO 3BOJIIOIMIO B3PHIBOM CBEPXHOBOM (C OCTAaTKOM B BHJI€ HEMTPOHHOM 3BE3/bI JTUOO
0e3 ocrarka). CormacHo oOmIeld TEOPUH OTHOCHUTEIBHOCTH, HanOoJee MACCUBHBIC 3BE3JbI,
COXPaHHUBIIKE CBOIO Maccy BIUIOTh JO HCYEPHaHHsl TEPMOSIEPHOIO TOPIOYEro, JOJKHBI
KOJUIAIICUPOBAaTh B COCTOSIHUE YEPHOM JIBIPHI.

Baxnoii XxapaKTepHCTHKON SBISETCS BpallleHHE 3BE3/Ibl BOKPYI CBOEM OCH. 3BE3JbI C
BBICOKOH TeMIepaTypoil BpalaroTcst O4eHb OBICTPO - IKBATOPUANIbHAS CKOPOCTh BPAILICHUS y HUX,
Kak mpaBmwio, npesbimaer 100 kM/c. CkopoCTh BpalleHHs] 3Be3bl MaJaeT C YMEHBIICHHUEM ee
temneparypsl. Harpumep, y ConHula CKOpOCTh BpallleHUs! TOYEK IKBATOPa COCTABIISET BCETO OKOJIO
2 km/c.

Cumraercs, 4YTO TepBUYHAS TYMaHHOCTb, M3 KOTOpOH oOpa3yeTcss 3Be3da, HMMEET
HayaJdbHBIH MOMEHT KONIWYecTBa JBWXKEHHs. Ecin Obl 3TOT MOMEHT KOJIMYECTBA JIBHXKECHUS
COXpAHSIICS, TO 3BE3bl HE OOPa30BBIBAIMCH, TaK KaK TyMAaHHOCTb, CKUMAsCh, yBEIUYMBaIa OBl
CKOpPOCTh BpalleHHs] U pa3opBaiach 3aA0iro A0 3Toro. OueBHIHO, YTO MOMEHT KOJIMYECTBA
JBUKEHMSI KaKUM-TO OOpa3oM ynansercss U3 TyMaHHOCTU. I[lonaraioor, 4To 3TO HpPOUCXOAMT
cnenyomuM obpazom. KonaeHncupyromiasicss TYMAaHHOCTh CBfI3aHa C OKPY)Karollled MeHee TIOTHOM
cpenoii MarHMUTHBIM mojieM. [lOCKOJBKY MeX3Be3qHas Marepus <«IIpPHKJIeeHa» K MarHUTHBIM
CWJIOBBIM JIMHUSIM, TO BpallleHUE KOHICHCHPYIOIIEHCS TYMaHHOCTHU MEpeNacTcsl OKpYKarolei
CpeAe ¥ TYMaHHOCTb TepsSeT MOMEHT KOJMYECTBAa MABIDKCHHS JO TeX TIOp, KOTrAa IUIOTHOCTD
MPOTO3BE3bl CTAHOBUTCSA JOCTATOYHO BBICOKOH. OKOHYATENBHO CKOHACHCHPOBABILIASCS 3BE3JIa
JIOJKHA UMETh 3KBAaTOPHAJIbHYIO CKOPOCTh HECKOJIBKO COT KMJIOMETPOB B CEKYHJy HE3aBHUCHMO OT
Macchl. [l ropsiuux 3Be3/ HaONMIOACHMS 1al0T MMEHHO TaKyI0 CKOPOCTh BpallleHUs. Y XOIOTHBIX
3BE3]l CKOPOCTh BpallieHus ropasno Mensblie. Tak, B ConHeunoit cucteme 98% mMoMeHTa KomuecTBa
JIBUKCHUSI TTPUHAUICKUT IIaHeTaM U Tolbko 2% - ComHily. MeasieHHOe BpallleHHe XOJOIHBIX
3BE3/I MOXKET OBITh OOBSICHEHO HAJIMYMEM Y HUX IJIAHETHBIX CHUCTEM, aHATOTHMYHBIX COJHEUHOM.
Ecnu 3T0 Tak, TO 4KCII0 MIaHETHBIX CUCTEM B ['allakTHKe JOCTaTOYHO BEJIMKO.

CooTHomieHne o0IIero KOJIN4YecTBa 3BE€3JHOTO U MEXX3BE3/IHOTO BELIECTBA B FAJIAKTUKAX CO
BpEMEHEM YOBIBAaeT, MOCKOJIbKY M3 MEX3Be3THOU Muddy3HON (paccessHHOI) Marepun 00pa3yroTcs
3Be3/bl, KOTOpbIE B KOHIIE CBOETO SBOJIOIMOHHOTO NyTH BO3BpAIlalOT B MEXK3BE3HOE
MPOCTPAHCTBO TOJBKO YaCTh BEUIECTBA; HEKOTOpPAas €ro 4acTh OCTAaeTCsl B OENbIX Kapiukax U B
HEUTpOHHBIX 3Be3nax. llepepabarbiBasich B 3BE3/HBIX HEJpax, BEIIECTBO TaJIAKTUK IOCTENIEHHO
U3MEHseT XMMUYECKHI cOCTaB, 00Oramasch relueM M TSKEIbIMU dieMeHTaMu. CuuTaercs, uTo
rajakTUKH 00pa30BalIMCh U3 Ta30BBIX 00JaKOB, KOTOPHIE COCTOSUIN TJIAaBHBIM 00pa3oM W3 BOIOPOA.
Bo3moxHO, 3TN 06naka cofepajid TOIBKO BOIOPOJ, a TeIHi U TsDKENbIe SJIeMEHTHI MOSBUIINCH B
pe3yabTare TEPMOSJEPHBIX peakuil BHYTpH 3Be3[. OHAKO caMble TsKelble aapa (ypaH U TOpUi)
HE MOV 00pa3oBaThCsl B 3TOM Ipolecce. [Ipenmnonaraercs, YT0 OHM BO3HUKAIOT MPHU BCHBIIIKAX
CBEPXHOBBIX 3BE€3]l B PE3YJIbTaTe OBICTPOrO UX CxKaTus (KOoJlanca) U MoCJIeAyIOLEero B3phiBa.

CronkHOBeHHs 00J1aKOB MEX3BE3HOTO T'a3a MPUBOJAT K MOCTENIEHHOMY YMEHBIICHHIO UX
CKOPOCTH, KHHETHYECKasi YHEPT U TIEPEXOTUT B TEIUIOBYIO U MEHSFOTCS (hopMa B pa3Mephl ra30BOTO
obnaka. CornmacHO pacueTam, B ciaydae OBICTPOTo BpaIlleHUs TaKoe 00JaKo JOJKHO MPUHATH GopMy
CIUTIONIEHHOTO NTMCKa, Kak, Hampumep, ¢opma Hamer ["amaktuku. Ecnm ke oOmako Bpamraercs
MeNIeHHO, (hOPMUPYETCS HE CIIMpalibHAs TAIaKTHUKA, a SJUTANITHYEeCKAasl.

HaubGonbimee paszpurne mnoiyyusna kocMoronuss ConHEYHOM cucTeMbl (TUTaHeTHast
kocmoronus) [1, 29]. Eme P. [ekaprt (1644) Bbickazan npeamnoioxenue, 4ro CollHeUHAs cucTeMa
oOpa3zoBaJiack U3 oOJlaka ra3a u Mnbuld. AHAJIOTHMUYHYIO TUIoTe3y no3aHee pazsusaiu XK.JI. brodpdon
(1749) u U. Kant (1755). Onm mnonaranu, 4Tto B IeHTpe oOnaka Bo3HMKIO ConHIE, B
nepudepuiiHpIx ero vacTsax - miuaHeTsl. CormacHo npeanonoxenuto XK.JI. Jlammaca (1796), uz-3a
BpallleHHs] TYMAaHHOCTH BO3HHMKAeT TaK Ha3biBaeMasi pOTAlMOHHAs HEYCTOMYMBOCTH, BCIEICTBUE
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4ero TYMaHHOCTb CIUTIOIIMBaeTcs, NpuHuUMas (opmy dedeBunbl. C ee HKBaTopa BHIOPACHIBACTCS
BEILIECTBO, U3 KOTOPOrO BOKPYI TYMaHHOCTH OOpPa3yroTCsl MJIOCKHE KOJbla, MOXOXKHE Ha KOJIbLA
CarypHa; BIOCJIEICTBHH I'a3, BHIOPOIICHHBI U3 TYMaHHOCTH, KOHIEHCUPYETCS B IJIAHETHI.

B navane XX B. anmmiickuii yuenwsii JIk.X. JDKMHE TPEmIoKua KOCMOTOHHUYECKYIO
TUIIOTE3Y, B COOTBETCTBMM C KoTopoil ConHile, Kak W JApyrue 3Be3fbl, chopMupoBasioch 06e3
IUIAHETHOM CHUCTEMBbI, OHA MOSBUJIACh TOJIBKO B pe3ylbTare KaracTpo(bl: Ipyras 3Be3ja Mpouuia
HacTobko Onmm3ko k CoiHIy, 4TO BbIpBaja M3 €ro HEAp dYacThb BelllecTBa. B pesynbprare ero
KOHJIEHCallu M oOpas3oBanuch IutaHeThl. OJHAKO BIOCIEACTBUM ObUIO YCTaHOBIIEHO, 4YTO
BBIIBUHYTHIE JPKHHCOM MPEANONI0KEHHS HEAOCTATOYHO 00OOCHOBAHHBI.

Jlo cux mop npeicTaBieHHs O IPOUCXOXKICHUH U paHHeN 3Botolu COIHEYHOH crcTeMbl
HE MPUOOPETH XapakTepa 3aKOHYEHHOW TeopuH. TeM He MeHee CUMTAETCsl, YTO OCHOBHBIE COOBITHS,
IPOMCXOIUBIIMNE BO Bpems 3apoxjeHus CojHIA M IUIAHET, YK€ BO MHOIOM YCTAHOBJICHBI.
Boinenstor [ 1] Heckonbko 3TanoB (puc. 6.4):

1. Crayana npou3olIIO YIJIOTHEHHE O0jlaka MEX3BE3[HOI0 BELIECTBA, COCTOALIETO M3
monekyn (Hz, HoO, OH u np.) u nbumu. Bo3MoXxHO, 94TO YIUIOTHEHHE OBLIIO OO0YCIIOBICHO B3PHIBOM
CBEpXHOBOM 3Be3/Ibl MOJ JCHCTBHEM yAapHOW BOJIHBI, KOTOpas pacnpocTpaHUjach OT Hee BO BCE
cTOpoHBI. [IpOmyKTHI B3pbIBa MPOHHUKIIM B MEXK3BE3IHYIO IMbLIb, KOTOPas BIOCIEICTBHH BOILIA B
COCTaB YIIMCTBIX XOHJPUTOB (CaMBIX JIPEBHUX KAMEHHBIX METEOPHUTOB).

2. Haubonee TUIOTHBIE yYacTKM oO0OJlaka € MaccaMH MOpsSAKAa 3BE3THBIX HAYMHAIOT
cokuMarbes. O6nako pacragaercs Ha (pparMeHTbl, OAMH M3 KOTOPBIX BIOCIEICTBUU IMOPOXKAAET
Comane n ConHeunyto cucreMy. B menTtpe cxumaromerocst (pparmenra oOpasyercs CrymieHue
IBUIM U ra3a, KOTOpoe SBIISETCS sAPOM aKKpelMu. (AKKpeLus - 3aXBaT OKpyXarollied pa3pexeHHON
Cpelibl, IPUTOK KOTOPOM MOCTENEHHO YBEIUYUBAET Maccy Spa.)

3. Yepes 10*- 10° ner nocne Hauama cxarust GparMeHTa Macca LEHTPATHHOTO CTYIICHHS
nocruraer npumepHo 0,1 maccel CoisiHLa, BEIIECTBO CTAHOBUTCS HENPO3padHbIM, TEMIleparypa
BO3pacTaeT M Mbulb Hcmapsiercd. llocie ucnapeHus: NMbUIM NMPOUCXOTUT JHcCOLManus (pacraji)
MOJICKYJISIPHOTO BOjopona. Ilpu 3TOM IeHTpalibHOE CTYyHICHHE CXKHMAaeTcs, o0pasys ra3oBoe
[Tpotoconnie, koropoe dopmupyercss odenb Obictpo (10-100 ner). B pesynmprare akkpeuuu
Me)X3Be3/1HOTo BemiecTBa lIpoToconHueM ero macca U paguyc yBenuunBarorcs. [IpumepHo uepes
10° merT macca JOCTHraeT COBPEMEHHOTO YPOBHS, a PajMyC CTAHOBUTCA MpuMepHO B 100 pa3
00JIbI1IE COBPEMEHHOTO.

70



10°—10" ner 10°—10° et

A A o
gl £ I .&7‘3
Vg crm s ! " 5
Q__V\,/ EY
AL
[t oo
s s Y
‘\{;L;—\"?
4
b =~ lnc i I ~10 a.e.—
(0,05 mc)
a 6
5 3 h 8
10°—10° et 10°~10° net

f ]1a.e. {

g 4

Puc. 6.4. IIpeanonaraemsie atansl o6pasosanus ConHeyHoM cucteMst [1]: a —
B3pEIB cBepXHOBOM CH NpHBOAHT K HEMOCPEACTBEHHOMY CIKaTHIO ILIOTHOTO MO-
nekynspHoro obnaka MO, pacrmonoXeHHOro MO COCEACTBY; 6 — ()parMeHThl, Ha
KOTOpEIe pacmanoch 00NaKo, HAXOAATCS B CTaJHH TPABHTAIIMOHHOIO KOJLIarca;
8 — MOCHENHAA CTaausA Kosuranca; obpasosaiock [Tporoconnne I1C u auck ¢ KoJb-
LEBOH CTPYKTYpOH; B mepHdepHilHBIX YacTAX JIHCKAa HauyuHaeTcs obpa3zoBaHue
TUIAHET-THTAHTOB; 2 — I'a3 BEIMETAETCS 3BE3/IHBIM BETPOM; MbLIEBHIE YaCTHIILI KOH-
LEHTPHPYIOTCA B CPe/IHEeH IUIOCKOCTH JMCKa; 00pasyroTcs IIaHeTe3uManu; HAeT
Mpolecc aKKpelnuH IuraHer 3emMHo# rpynmsl (B — Benepa, 3 — 3emus, M — Mapc).
O6o3HaueHHs: NC — napceK — eAuHuna JmHel (206 265 a.e., wim 3,263 cBeTOBOrO
roja); a.e. — ACTPOHOMHYECKas €AMHULA — €IMHHUIA PACCTOAHHMN, paBHAs CpefHe-
My paccrosHuio 3emiun ot CosnHua (149,6 miH kM)

[IpuTOoK MEX3BE3IHOTO BEIlleCTBAa MPEKPAIIAETCs, U HAUMHAETCS CTa/IUsI TPAaBUTAIMOHHOTO
cxarust [Iporoconuiia. B Teuenue 3Toro neproza yxe CymecTByeT TuCKooOpa3Has ra30BO-TIbLIeBast
npotoranetHas TymaHHocTh (IIIIT), uentpom kotopoit sBmsiercs Ilpotocomuie. OrneHku
MakcumanbHo Maccel [IIIT B pasubix Teopermueckux mopaensx pasznuynbl: ot 0,01 mo 2 macc
Connna. Ilpu stom He uckmoyeHo, uyto auck [IIIT mpuobperaer KONBLEBYIO CTPYKTYpY, a BO
BHEIITHEW €ro 4acTH HaYuMHaeTCsl (POpMHUPOBAHUE TUIAHET-TUTAHTOB, KOTOPOE MPOUCXOANUT B 00IIIEM
TaK ke, Kak u oOpazoBanue [IpoToconHia, Bkitoyass 00pa3oBaHUE TUCKOB; BIOCIEACTBUM U3 HUX
(hOPMHUPYIOTCSI CHCTEMBI CITyTHHKOB.

4. Cnenyromuii nepuoj 3aHUMaeT OKOJIO 108 rer. [IponomxaeTcsi rpaBUTALlMOHHOE CXKaTHE
[IporoconHita. Pa3mepsl ero ymeHbIaloTCs, TPUOIUKASICh K COBPEMEHHBIM. MOIIHBINA 3BE3AHBIN
BeTep BbIMeTaeT ra3 u3 BHyTpeHHed wactu I[IIIT, a BO BHemHelW ee 4YacTU MOPOAOJKAETCSH
dopmupoBanue muaHeT-rurantoB. [lbuteBoe BemectBo IIIIT Bce Oonee KOHUEHTpUPYETCS Y
HEKOTOPOM CpelHeWl IUIOCKOCTU. BceiencTBue pocTa KOHLEHTPALUMU NBUIMHKH CTaJKUBAKOTCH,
MOSIBJISIIOTCS BCE OOJiee KPYIMHBIE YACTHUIIBI, UAET MPOIECC aKKyMYJISIUU (pOCTa) TBEPIBIX TEII.
[IpoucxonuT mpeuMyIIeCTBEHHBIM POCT OONBIINX TeN 3a cyeT Maibix. Haubomnee kpymHbIe Tena,
Mo/I0OHBIE acTeponiaM, — H3TO IUIAHETE3UMANId, 3aponablmy TuraHeT. Ocobo KpYIHBIE Tela
CTaHOBSTCS SAApPaMHU AKKPELHH, BOKPYT KOTOPBIX MPOHCXOAUT (OPMHUPOBAHHUE IJIAHET 3EMHOM
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rpynmnsl. Poct 3emiu 10 COBpeMEHHBIX pa3MepOB MPOJODKAIICS, TIO-BUIUMOMY, OKOJIO 108 ner (ects
otenku 10° net). Ha moBepXHOCTH TuTaHET OOPYNIMBAIMCh OTPOMHBIE TWIBIOBI IJIaHETE3UMAaJICH,
00pa30BBIBATIMCH THUTAHTCKUE KpaTepbl, YacTh BEIIECTBA BHIOpAchIBaNIach B IPOCTPAHCTBO,
Marepua oBEepXHOCTEH HelpepbIBHO nepepadarbiBaiics. COmIacCHO HEKOTOPBIM MOJIEISM, IIPOLIECcC
aKKpenuu ObLI HEOJHOPOIHBIM — BHAuajle HAKAIUTMBAJINUCH TSDKENBIE W MEHEE TYrOIUIaBKHE
3JIEMEHTHI (KeNe30), a CHUJIMKATHbIe MAaHTUU oOpa3oBayuch no3xke. He Bce ydeHble comlacHbI ¢
NPUBEACHHBIM OMKMCAHUEM Tpoliecca 00pa3oBaHus IUIAHET 3éMHOMU IpymIibl. Tak, B COOTBETCTBUU C
aJIbTEpPHAaTUBHOW TMIIOTE€30H MX POJOHAYaJIbHUKAMHU OBLIM KpYIHBIE HPOTOIUIAHETHI (IIOJOOHbBIE
Onurepy wnmm CarypHy), KOTOpblE TIOTEpsUIM TIa30Byl0 OOOJIOUKY U3-3a [PUIMBHOIO
B3aumonencTeus ¢ CoHIEM.

B kaptune oOpa3oBanus BceneHHOH, TajJakTHK, 3Be3/, IUIAHET MHOTrO HescHoro. OgHako
IIO3HAHUE TOHKHX MEXaHW3MOB 3BOJIOLMU BceeneHHOM U ee yacTedl npopoipkaercs. B wactHocTH,
COBpPEMEHHAsi HayKa JaeT OCHOBaHHUs I0JlaraTh, YTO Yy MHOI'MX 3B€3/ CYLIECTBYIOT IIJIaHETHbIE
cucteMsbl. Kakne MMEHHO 3Be371bl 00J11a10T IJIaHETHBIMH CUCTEMaMH, aHaJorMuHbIMU CoTHEeUHOM?
OOuTaeMbl N1 3TH IJIAHETHBIE CHUCTEMBI, U €CJIM Jla, TO YacTO JU BCTpeyaeTcss Bo BcenenHoi
pasymHas kHu3Hb? B nmocnennue necaTuieTys 3Ty npodiieMy UcciaelyloT Ha HaydHOH OCHOBE.

1. 6 Jlekuus Ne6 Xumudeckue nmpeoOpa3oBaHMsI BEIISCTRA.
1.6.1 BonmpochI jeKkium:
1. XuMuyeckue sIBIEHUS U UX CYLIHOCTb.
2. XYMHYECKUH COCTAaB BEIIlECTBA.
3. Xumuueckasi CTpyKTypa BEILLeCTBa.

Bonpoc 1. Xumnueckue siBjieHHs U UX CYITHOCTh

W3ydyeHne XMMHUYECKHUX SIBJIEHUH OCHOBBIBA€TCS Ha (YHIAMEHTAJIbHBIX IPHUHLKIAX
¢buznyeckol KapTUHBI MUpa U BHOCHUT OOJBIION BKJIAJ B ONMUCAHHUE SBICHUM >KUBOM W HEKUBOI
IPUPOJIBI.

[IpocTelimuM HOcUTENEM XMMHYECKHUX CBOMCTB CIy)KUT aroM (B TOM YHUCIE
MOHM3UPOBAHHBI) — CHUCTEMa, COCTosAlIas M3 sAapa U JBHXKYHIIMXCS BOKPYr HEro (B €ro
JNIEKTPUYECKOM TI0JI€) 9IEKTPOHOB. B pe3ynaprare XMMHUYECKOrO B3aUMOICHCTBHS aTOMOB
o0pa3yloTcs MOJEKyNnbl (paguKaibl, MOHbI, aTOMHbIE KPUCTAJJIbI) - CHUCTEMBI, COCTOSALIUE U3
HECKOJIBKMX f1ep, B OOIIeM TMoJie KOTOPBIX JBHXKYTCA OSJeKTpoHbl. Ilpu Xumuueckom
B3aMMOJIEWCTBUM MOJIEKYJ OJHA KOH(Urypamus sifep U JIEKTPOHOB paspyliaercss U oOpazyercs
HOBasg. AKT XHMMHYECKOTO B3aUMOJIEWCTBUS COCTOMT B OOpPa30BaHMM HOBBIX 3JIEKTPOHHBIX
(MONEKynsIpHBIX) opOuTaIei.

B XxumMuueckux peakinusx y4yacTBYIOT HE OT/EJIbHbIE YAaCTHIIbI, @ UX OOJBIINE KOJUIEKTUBBI
— BELIECTBA, IPUYEM XMMHUUYECKOE NU3MEHEHUE COMPOBOXKIACTCS MOSBICHUEM HOBBIX XUMUYECKUX
WHAWBUIOB, UM XUMHUYECKUX BEUIECTB. XUMUUECKUM UHOUBUOOM OObIYHO HA3IBAIOM HAUMEHbULee
KOTUYeCmeo eewecmead, nogmopeHuem Komopo2o 6 npoCmpanHcmee MOHCHO 80CNPOUIBECU OAHHOE
sewyecmeo. TakuMm 00pa3oM, XMMHUYECKMMM HHAMBHJAMH OyIyT aToMbl B aTOMHOHM pelIeTKe
IIPOCTOro BemlecTBa (MO3TOMY rpauT U anmas, KOTOpble colepkar aroMbl yriepona C B CBOUX
KPUCTAJNINYECKUX PEUIETKAX, SABJSIOTCS OJHUM U TEM K€ XUMUYECKUM WHAMBHUJIOM) WU TPYIIIbI
aTOMOB B COCTaBe CJIOKHOTO aroMHOro BemiecTBa (SIC B pemieTke kapOuaa KPeMHHs ), MOJICKYIbI B
BemecTBe MouekyisipHoro crpoenust (HoO B Boze), nOHHbBIE mapbl Wi Oojiee CIOXKHbIE MOHHBIE
xomrutekcsl B noHHOM BemiecTBe (NaCl B mosapennoii comu, Na,COs-10H,O B kpHcTaindeckoi
coze) u T.4. [Ipu TakoM onpeneneHny N3MEHEHUE arperaTHoro COCTOSIHUS, MOJIMMOP(HBINA Nepexo/,
MEXaHUYEeCKOe pa3pylleHHe, o0pa3oBaHHE HEKOTOPHIX PAcTBOPOB (HAIpUMEp, Ta30BbIX) HENb3s
Ha3BaTh XUMUYECKUMU SIBJICHUSIMH.

XUMUYECKHUE SIBICHUS ONPEAETSIOT pa3BUTHE HEXKUBOW M KUBOW MPUPOIBI U OTIUYAIOTCS
OT JpYruX, paccMaTpuBaeMbIX B €CTECTBO3HAHUHU. Tak, Treojoro-reorpadpuyeckue sBICHUS
OTJIMYAIOTCSA OT XMMUYECKUX y4acTHEM BO B3aUMOJEHUCTBUU HE BEIIECTB, a BEIIECTBEHHBIX CUCTEM
B JuTocdepe, armocdepe, ruapochepe u T.JO., a TaKkKe MaKpoMacimiTabaMu B3aUMMOJCHCTBUH.
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VYBenuueHue KoiaudecTBa (Macchl) pearupyrolnuX YYaCTHUKOB MpoOIecca MPUBOIUT K HOBBIM,
OTCYTCTBYIOIIIUM B XHUMHUH, 3aKOHOMEPHOCTSIM; TIPUMEPOM MOXKET CIIY)KHUTh HECMEITUBAEMOCTh BOJI
TonbdeTprMa ¢ OKpYKAIOUIMMU MX BOJAMH CEBEpHBIX Mopei. OIUH U3 MPOCTEHIINX HOCUTENEH
OMOJIOTMYECKUX SIBJICHUH - KJIETKa. B OTIIMYMEe OT XUMHUYECKUX PEAKIINM, MPOTEKAIOIINUX B HEKUBBIX
CHUCTEMaxX M OCHOBAaHHBIX HAa CTAaTHCTHYECKHUX CTOJIKHOBEHUSX OCCIOPSIOYHO pACHpECIICHHBIX B
MIPOCTPAHCTBE MOJICKYJI, B KJIETKE PEardupyrT MOJCKY/bl, MPOCTPAHCTBEHHO 3aKPEIUICHHBIC Ha
marpuiie. ClieoBaTelibHO, B TIEPBOM MPUOIMKEHUU €CTh BO3MOXKHOCTH BBIICITUTH XHUMHUYECKHE
SIBIICHUSI CPEIN IPYTHX.

W3ydeHrne XMMHUYECKHX SBICHHN TPeOOBAIOCH YEIOBEKY MPEHMYIIECTBEHHO IS TOTO,
yTOOBI TIOJy4aTh W3 TPHUPOIHBIX BEIIECTB BCE HEOOXOMMMBIE €My Marepuaibl - METaulbl U
KEePaMHKY, H3BECTh M IIEMEHT, CTEKJIO U OETOH, KpacUTeNnu U (hapMaleBTUYE CKHE Mpemaparsl | T.1.
[TopToMy BCe XMMHUYECKHE 3HaHUS OOBEAMHSET IJIABHAS 3ajladya — IIOJYYCHHE BEIIECCTB C
3alaHHBIMH CBOMCTBaMH. YTOOBI peanu3oBarTh 3Ty 3aaady, HAJA0 YMETh W3 OJHHUX BEIIECTB
MIPOU3BOJIUTH JIPYTHUE, T.€. OCYIIECTBIATh UX Ka4€CTBEHHBIC MPEBPAIICHUS. A TOCKOIbKY Ka4eCTBO -
9TO COBOKYITHOCTH CBOWCTB BEIIECTBA, TO CIEAYET 3HATH, KAK MMEHHO YIPAaBJIATH €T0 CBOWCTBAMH,
3HaTh, OT YEro OHM 3aBUCAT; HMHA4e TOBOps, Tpedyercs pemarb MpodiaeMy reHe3uca CBOMCTB
BENICCTBA. B pa3inudHbIe HCTOPUYECKUE STIOXH ITa MPoOIeMa pelianach mo-pa3HoMy.

I[Ipu Bcem MHOroOOpasMM XHMMHYECKHUX SBJICHHUM BBIICISIOT YETHIPE OCHOBHBIC
KOHIICTITyaJIbHbIC CUCTEMBI [15]. DTH CUCTEMBI MOSBIISIMCH TOCIEIOBATEILHO BO BpEMEHH, IPUYEM
Ka)K/1asi HOBasi XMMHUYECKasi KOHIICTILIMS BO3HUKAIAa HA OCHOBE HAYYHBIX JOCTHXCHHM MpPeablIyIeit
(puc. 7.1).

[lepBast xumMu4eckasi KOHIICTIIIUS - YY€HHUE O COCTaBe - BO3HUKIIA B 1660-X IT. U cBA3aHa C
WCCJICIOBAHUEM CBOKMCTB BEHICCTB B 3aBUCHMOCTH OT WX XHMHYECKOTO cocTaBa. B mepuon c
cepenunbl XVII| 1o Bropoit monoBunbl XIX B. yueHHEe 0 cocTaBe BEIIECTB IMPEICTABIIO COOOM
MPAKTHYECKH BCIO XWMHIO. B HacTosiee BpeMs B €€ paMKax pPacCMaTpHUBAIOTCS TPOOIEMBI
NEPUOAUYHOCTH, CTEXHOMETPUU (COOTHOIICHUS MEXIY KOJIMYECTBAMU BCTYIUBIIUX B PEAKIHIO
pPEareHTOB M OO0pa3yIOIIUXCS MPOMYKTOB), a Takke (PU3UKO-XMMHYECKHI aHalu3 KaK OCHOBa
M3yUeHHUs MHOTOKOMITOHEHTHBIX CHCTEM Ha OCHOBE IMMOCTPOCHUS JUArpaMM COCTaB-CBOMCTRBO.

B 1800-e¢ rr, xorma cTaj0 OYEBUAHBEIM, UTO CBOMCTBA BEIIECTB M UX KAueCTBEHHOE
pa3HooOpas3ue o0yCIOBIUBAIOTCS HE TOJBKO COCTaBOM, HO W CTPYKTYpPOH MOJIEKYN, BO3HHKIIA
KOHIICTIIASL CTPYKTYPHOW XHWMHH, MPEIIOJararomias HCCICOBAHUE CTPYKTYpHI, T.€. crocoba
B3aMMOJICUCTBUS AJIEMEHTOB. DTa KOHIIEMIIUS OMUPAETCSs HA aTOMHO-MOJEKYISPHYIO KOHIICTILIHIO
CTpOEHUS BemiecTBa. Pa3BUTHE COBPEMEHHON CTPYKTYPHOU XUMHH CBSI3aHO C TTO3HAHUEM B 00JIACTH
KBaHTOBO-MEXaHUYECKOW TEOPUH CTPOCHHSI aTOMa, XUMUYECKOMN CBSI3U U CTPOCHUS BEIleCTBa.
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— — —

—
—
——

O0vem unpopMaunn

[1. CTpyKTypHas XMMHst

— i — —
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e sy _,/‘J 1800 1880 1950
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Puc. 7.1. Mepapxus ypoBHEH XHMHYECKOTO 3HAHMA, HIH KOHLENTYaJIbHBIE

CHCTEMBI XHMHH [15]

Tperbsi KOHLENTyanpHAas CHUCTEMA - YYEHHE O XUMHYECKOM npouecce - B 1950-e rr
3aBepIIaeT CBOW JTall CTAaHOBJIEHUSA. B OCHOBaHMM €€ JIKUT MPEACTaBICHHE O XUMHUYECKOMN
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KHUHETHKE U XUMUYECKOW TEPMOJMHAMUKE, a B €€ paMKax HCCIEIYIOTCS BHYTPEHHUE MEXaHU3MbI U
YCIIOBUSL MPOTEKAHUSI XMMHUYECKHX IMPOLECCOB (CKOPOCTU MPOTEKaHUsl MPOLECCOB, TeMIleparypa,
JIaBJICHUE U T.I1., BIMSHUE KaTaJIu3aTOpOB, UHTUOUTOPOB U TIp.).

Wnen uyerBepToil KOHIENTyaJbHOHM CHCTEMBI — OBOJIOUMOHHONW XWMHHU,- ObUIN
chopmynupoBanbl B 1970-x rr. Dta cucreMa HaxXOQWTCS B CTaJWU CTaHOBJIEeHWsA. B 1eHTpe ee
BHUMaHUSI — OTKPBIThIE BBICOKOOPTaHM30BAHHBIE XUMHUYECKHUE CHUCTEMBI, pPa3BUTHE KOTOPBIX
MPUBOANT K BOBHUKHOBEHHUIO OMOJIOTHYECKON ()OPMBI IBMKCHHSI. DBOIIONMOHHAS XUMUS BKITFOUAET
B ce0s1 yueHue 00 SBOJIIOIIMOHHOM KaTaiu3e (TEOPUU CaMOPa3BUTHSI XUMUYECKUX CHUCTEM), a TAKKe
TEOpUH OMOOPTaHMYECKOW U OMOHEOPTaHNYECKON XUMUH.

Bomnpoc 2. XuMu4ecKkuii cocTaB BelecTBa

XUMHYECKUN COCTaB BELIECTBA PACCMATPUBAETCS B PaMKax YYEHHUSI O COCTaBe, B KOTOPOM
OOBIYHO BBIJENAIOT TPU OCHOBHBIX MPOOJIEMBI: MPOOJIEMY XUMHUYECKOTO 3JIEMEHTa, Mpoliemy
XUMHUYECKOTO COCIMHECHHSI, MPOOIeMY BOBIICUCHHUSI XUMUYCCKUX 3JIEMEHTOB B MPOU3BOJICTBO HOBBIX
Marepuaios [15, 16].

B nHacrosiiee BpeMsl NOJ XUMUYECKUM DIEMEHMOM NOHUMAION COBOKYNHOCHb AMOMO8 C
00UHAKOBbIM 3apsadom A0pa. Hauano coBpeMEeHHOMY MPEICTABICHUI0 O XUMUYECKOM AJIEMEHTE Kak
0 «IIPOCTOM TE€JE» WM KaK O Mpelesie XMMUYECKOTO PAa3JIOKEHHsS BEIIECTBa, MepexojsiieM 0e3
M3MEHEHHUSl M3 COCTaBa OJHOIO CJIOXHOTO Tella B COCTaB JIPYroro, mepBbiM mojioxuia P. boitns B
cepenune XVII B. XuMuku TOro BpeMEeHU HE 3HAIM HU OJHOTO XUMHUYECKOro snementa. docdop
OBLIT OTKPHIT TOJIBKO B 1669 ., a motom noBTopHO B 1680 1., K00aneT - B 1735 1., HUKenb - B 1751 1,
Bosopor — B 1766 1., ¢Top - B 1771 1, azor — B 1772 1, xyop u Mapraneny — B 1774 r.
JIx000IBITHO, YTO KUCIOPOA ObLIT OTKPHIT ogHOBpeMeHHO B IlIBenuu, Anrmmu nu ®pannuu B 1772 -
1776 rr.

YcTaHOBUB poOJib KHUCIOpOJa B 00pa3oBaHUM KHUCIOT, OKCUAOB M Bombl, A.JL. JlaByasne
OTIPOBEPT TOCHOACTBOBABINYIO B XuMun X Y11 B. 10kHYIO Teopuro (IOTHCTOHA, COTIIACHO KOTOPOH
diorucToH («OTHEHHas MaTepUs») COAEPKaJCs BO BCEX TOPIOYMX BEIIECTBAX U BBIJCISJICS U3 HUX
npu roperann. Ha ocHoBaHuuM cBoero OTKpbITHS JIaByazbe co37al MPUHIMITHAIBHO HOBYIO TEOPHIO
XxuMuu. EMy npuHaasie:)KuT nepBasi B HICTOPUM MONBITKA CUCTEMAaTU3allud XUMHUECKUX 3JI€MEHTOB.
OH BKJIIOUYMJT B CBOIO CUCTEMY KHCIIOPOJ, BOAOPO/I, a30T, cepy, pocdop, yriepoa, ceMb U3BECTHBIX K
TOMY BPEMEHH METAJJIOB, HO TaKyK€ U3BECTh, MArHE3MIO, INIMHO3EM U KPEMHE3EM, MOTHUBUPYS 3TO
TEM, YTO OHHU HE TMOJIABAINCH NaIbHEUIIIEMY Pa3JIOKECHHIO.

JlanpHelmme TONBITKM CUCTEMAaru3allud XUMHUUYECKUX J3JeMeHToB npuBenu J[.U.
MeHeneeBa K €ro BEIUKOMY OTKPBHITHIO. OH TMPEMIOKHI CYUTATh IMOKAa3aTeleM XUMHUYECKOTO
alieMeHTa ero Mecto B llepuoanueckoil cucteMe 3JIEMEHTOB, ONpenesieMoe MO0 aTOMHOM Macce.
CBoro cucreMy MenzeneeB co3lal Ha OCHOBE OTKPBITOTO MM HEPUOIMYECKOro 3aKOHA.
CoBpemenHast (HOpMyIHUpOBKAa JTOTO 3aKOHA 3BYYHT TaK: CBOMCTBA AIIEMEHTOB HAXOIATCS B
MEePUOIUYECKON 3aBUCHMOCTH OT 3apsijla MX arOMHBIX sifep. 3apsn sapa Z paBeH aTOMHOMY
(MTOpsIIKOBOMY) HOMEPY DJIEMEHTa B CHCTEME. DIIEMEHTHI, PAaCIOIOkKeHHbIe Mo Bo3pactanuio Z (H,
He, Li, Be...), o6pa3sytor cemb niepuoaoB. B 1-m - n1Ba snementa (H, He), Bo 2-M 1 3-M - 110 BoceMb,
B 4-M u 5-M - o 18, B 6-M - 32, B 7-M mepuose usBecTHbl 24 snementa (Ha 1999 r.). B nepuogax
CBOMCTBA JJIEMEHTOB 3aKOHOMEPHO HW3MEHSIOTCS TPHU TEPEXOoAe OT MIECJTOYHBIX METAIOB K
OnmaroponHbIM Ta3aM. BepTukalbHbIE CTONOIBI — TPYMHIBI 3JIEMEHTOB, CXOIHBIX IO CBOMCTBaM.
BrHyTpu rpynmn CBOWMCTBa 3JI€MEHTOB TAaK)KE M3MEHSIOTCS 3aKOHOMEPHO (HampuMmep, Y IIeTOYHBIX
METaJUIOB TIpu niepexoze ot Li k Fr Bo3pacTaer xuMudeckast akTUBHOCTB). DieMeHThl ¢ Z = 58-71, a
takke ¢ Z = 90—103, 0COOCHHO CXOJHBIC IO CBOWCTBaM, OOpa3ylOT JIBa CeMeWcTBa -
COOTBETCTBEHHO JIAHTAHOMJIOB M aKTUHOWUJOB. [leproanyHOCTh CBOMCTB AIIeMEHTOB 00yCIOBIEHA
NEPUOINYECKUM MOBTOpPEHHUEM KOH(MUTrypalli BHEIIHUX JJIEKTPOHHBIX o0Oosouek aromoB. C
MOJIOKEHUEM DJIEMEHTa B CUCTEME CBSI3aHBI €r0 XUMUYECKHE U MHOTHE (PU3HUECKHUE CBOICTBA.

OTKpBITHE TEPUOIUYECKOTO 3aKOHAa CTUMYJIMPOBAJIIO TOWCK HOBBIX XHUMHUYECKHUX
snemMeHToB. Tak, eciau Bo BpeMeHa MeHzeneeBa ObUTH U3BECTHBI 62 3leMeHTa, To yxke B 1930-e rr.
cHCTeMa JJIEMEHTOB 3aKkaHuMBajach ypaHoM (Z = 92). B nanbHeifmeM 3J€MEHTHI OTKPHIBAIHCH
nyTeM (pU3MYEecKOTO CHHTE3a aTOMHBIX siiep - Tc, Pm, At, Fr, Np, Pu u snementsl nocne Z = 95
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BKIIIOUnTENbHO, mpuueM Tc, Pm, Fr, Np mo3zke B HHUYTOXHBIX KOJMYECTBAX OOHAPYKEHBI B
npupoje. B Hacrosiiiee BpeMst caMbIM TSKEIBIM CUHTE3UPOBAHHBIM JIEMEHTOM SIBJISIETCSI 3JIEMEHT C
Z = 112. Jlanee sneMeHThl OKa3bIBAIOTCS HEYCTOMUMBBIMU. OJIHAKO y4YEHBIE MPEIOJararT, YTO
MOTYT OBITh «OCTPOBKH yCTOMUUBOCTH» Npu Z = 126, 164 u naxe 184.

[lonHoe nHaywyHoe oObsicHeHue Ilepronuveckoil CUCTEMBI SIIEMEHTOB Oa3upyercss Ha
3aKOHaX KBaHTOBOW MexaHMKU. Cuctema MeHeneeBa J€KUT B OCHOBE COBPEMEHHOIO YYEHHsS O
CTPOEHUU BELIECTBA, UTPAET IIEPBOCTENEHHYIO POJIb B U3YUYEHUU BCETO MHOT000pa3Hsi XUMUUYECKUX
BEIIECTB U B CHHTE3€ HOBBIX 3JIEMEHTOB.

Ilo0  xumuyeckum coeOunenuem 6 Hacmosiujee 6pems NOHUMAIOM UHOUBUOYATIbHOE
sewecmeo, 6 komopom amomvl ooHozo (Hanpumep, N2 u Cb) wiu pazsmuunvix (HbSCU, KC1)
NeMeHmMOo8 COeOUHeHbl Medcdy coboli xumuueckou ceasvio. Celluac M3BECTHO CBBIINIE 5 MIIH
XUMHUYECKNX coearHeHui. CocTaB XUMUYECKUX COCTMHEHUN B OTPOMHOM OOJBIIMHCTBE CIy4acB
NOJUUHSIETCS 3AKOHAM NOCMOAHCMBA COCMA8A U KpamHulx omuouienuu. 11epBblil 3aKOH, OTKPBITHIN
K JL Tlpycrom B Hadane XIX B., INIACUT, YTO KaXKA0€ XUMUYECKU YUCTOE COEIMHEHNE HE3aBUCHUMO
oT cnocoba M MecTa €ro MOJy4eHHs HMEeT OJUH M TOT K€ IOCTOSHHBIA COCTaB, MpPUYEM
OTHOIIICHHUSI MAaCC aTOMOB 3JIEMEHTOB IMOCTOSHHBI. B COOTBETCTBHM € 3aKOHOM KPaTHBIX OTHOIICHUIA,
oTkpbITeIM JIk. [lansroHoMm B Hadane XIX B., eciid 1Ba XMMHYECKHX JJIEMEHTa 00pa3yroT JAPYT C
JIpyrom 0ojiee OIHOTO COSAMHEHUS, TO MAacChl OJJHOTO AJIEMEHTA, MPUXOSIINEC Ha OHY U Ty XKe
Maccy JIpyroro, OTHOCATCS KaK Lejble yncia, o0brgHo Hebompimme. Tak, B okcugax azora N2O, NO,
N2O3, N2O4, N2Os cooTHOIIEHUST MAaCChl KUCIOPO/Ia K Macce a30Ta cocTaBisioT 1:2:3:4:5.

[IpoGiieMa XMMHUYECKOTO COEIUHEHHS /10 HEJABHEr0 BPEMEHU HE BBI3bIBAJA CIIOPOB Yy
YVUEHBIX. BbITO OOIIENPUHATO, YTO HYKHO OTHOCHUTH K XMMHYECKHUM COEJAMHEHUSAM, a YTO - K
«IIPOCTBIM TeNaMy», Wi cMecsiM. OIHaKo NPUMEHEHHE COBPEMEHHBIX (U3UYECKUX METONOB
WCCIICJIOBAHUS BEIIECTBA OOHAPYKUIO (UIUYECKYIO MPHUPONY XHMH3Ma, a HMEHHO: aTOMBI
00BEIMHAIOT B MOJIEKYJIBI KAaK €JUHYI0 KBAHTOBO-MEXaHMUYECKYI0 CHCTEMY BHYTPEHHHE CHIIBI -
XUMHYECKHE CBS3M, 4 OHHU IMPEACTaBISIOT COOON MpOSIBIEHHWE BOJHOBBIX CBOWMCTB BaJEHTHBIX
AJIEKTPOHOB.

BonHoBas mnpupona 2JEKTPOHOB HAJENseT aroMbl MX TUIUYHBIMU CBOWCTBaMH.
HauMenpmmmu eiMHUIIAaMU MHOTHX BEILLECTB CIY>KaT HE aTOMbl, a MOJIEKYJIbI, T.€. TPYIIIbI aTOMOB,
TECHO CBSI3aHHBIX JPYTr C ApyroM. YTOOBI MOHATH CTPOEHUE BELIECTBA, CIEAYET y3HaTh HE TOJIBKO
CTpPOEHHUE aToMa, HO U MPUYMHY COEUHEHHS aTOMOB B MOJIEKYJIbl - XUMUYECKYIO CBsi3b. KBaHTOBas
MeXaHHMKa Jlajna OOBSCHEHHE XMMUYECKOH CBS3U: OHAa BO3HUKAeT MEXAYy arOMaMHU B pe3ylbTare
B3aMMOJIEUCTBUS AJIEKTPOHHBIX KOH(QUTYypalMil pa3jMyHBIX aTOMOB, MPHYEM TOIAA, KOrjga STH
KOH(UTypaluy XOpoLIo MOAXOAAT IpYr APYyTy, Kak 3yOlbl MIECTEPHU WJIM a3kl B TOJOBOJIOMKE.
Kondurypanuu cMemmBaroTcss U MEperieTaloTcs, KOIrja aToMbl MPUBEAEHBI B CONPUKOCHOBEHHUE,
BCJIEZICTBUE 4YEro TOSBIAIOTCA HOBble KOHGUrypauuu. Ecnm aromMHble KOHQUrypalnuud Ou€Hb
XOPOUIO MOAXOJAT APYT APYTY, IPU UX COMMIKEHUU BO3HUKAET OJHA KPYMHAasl OKpyIviasi €IMHUIA, HO
TOJILKO HECKOJIBKO OOoJIbIIas U OoJiee KOMITAKTHAs - HAChIIEHHAs] MOJIEKYNa, He MPHCOeIMHSIOIas
Ipyrux aromoB. Hampumep, nBa aroma BOAOPOAA, KaXIbIA C IPOCTEHIIEN 3IEKTPOHHOMN
KOH(urypamueit, oOpasyloT MOJEKyIly BOJOPOAa, B KOTOpOH 00€ 3JEKTPOHHBIE KOH(UTYpaluu
CJIMBAIOTCS B O/IHY 3JUIUIITUYECKYIO.

Takum o0pa3om, XMMHUYECKasi CBA3b B CBOCH OCHOBE MMEET AIEKTpUUYECKyto mpupoxay. Ee
IIPOYHOCTH 0OYCIIOBJIEHA KBAHTOBOM YCTOMYMBOCTHIO COBOKYITHOM 3JIEKTPOHHO-BOJHOBON KapTHUHBI
oOpa3oBaBiieiicss MoneKynbl. [ToCKONbKY CyIIECTBYIOT MHOTOUHCIIEHHBIE CIIOCOOBI COSTUHEHUS U
NEPEICTeHHs] SJIEKTPOHHBIX KOH(PUTypalui, CyIIECTBYET MHOXKECTBO XHMHUYECKHUX COEIUHEHUI
pa3HBIX THUIIOB.

B pesynbrare packpbITHUs (U3NYECKOM CYIIHOCTH XHMHUYECKOM CBS3M KIJIACCHYECKOE
MOHSTHE MOJIEKYIBl M3MEHWJIOCh. MOJIEKYIOM MO-IIPEKHEMY Ha3bIBalOT HAWMEHBUIYIO YacTHILY
BEIIECTBa, CIIOCOOHYIO ONpPEAENsATh €ro CBOWCTBA U CYHIECTBOBAaTh caMocTosATeNnbHO. Ho Teneps B
YHCII0 MOJIEKYJ BKJIIOYAIOT U TaKU€ KBAaHTOBO-MEXAHUYECKHE CUCTEMBI, KaK MOHHBIE, aTOMHBIE U
METAJJINYECKNE MOHOKPUCTAUIBI W TOJMMEphl, 0Opa3oBaHHBIE 32 CUET BOAOPOAHBIX CBS3EH.

75



[ToaToMy HEKOTOpBIE HEOPraHWYECKHE BeIllecTBa (OKCHUIBI, XJOPUABI, CYIbGUABI, HUTPUIBI
METaJIJIOB) OTHOCAT K BELIECTBAM MOJIEKYJIIPHOTO CTPOEHUSI, HE UMEIOIIMM MOCTOSIHHOTO COCTaBa.

Jleno B TOM, 4TO peajbHbIE MOHOKPHUCTAJUIBI JIFOOBIX TBEPABIX BEIIECTB BCETAA MMEIOT
nedeKThl: BaKaHTHBIE Y3Jbl KPUCTAUIMYECKOW PELIETKH; aroMbl, IONAaBIIME B MEXA0Y3JHUs;
JIMCIIOKAIIUU KaK OTKJIOHEHHUS OT T€OMETPUUYECKUX HOPM JAHHON KPUCTAIITMYECKOM PEIIETKU U T.1.
VIMEHHO OHHU CTaHOBSTCS PEAKIMOHHBIMH IIEHTpAMU MpPH BXOXKICHHM TBEPAOrO BEIIECTBa B
XUMUYecKre peakuuu. [loMuMo XMMHUYECKOW CBSI3M, KOTOpasi JEP>KUT aTOMbl CBSI3aHHBIMU B
MOJIEKYIbI, CYIIECTBYIOT MEXMOJIEKYIsApHble cuiibl. OHM ciabee XMMHYECKOW CBSA3M, HO MMEHHO
OHM OIIPENENSIOT arperarHoe CoCTosHWe BemiecTBa. Korma 1Be MOJIGKYNIBI  CONMKAIOTCS,
ANIEKTPOHHBIE KOH(PUTYpaAIIUU KaXKI0M U3 HUX cTpeMsTcs Koiebarbesl B yHUCOH. biaromaps stomy
BO3HHMKAET MPUTSIKEHUE (TaK Ha3bIBa€MbIE BaH-/I€P-BaajlbCOBBI CHJIbI), CHUJIa KOTOPOTO 3aBUCUT OT
TUIIA JABHXKEHUS DJICKTPOHA.

MeXMONEKYIIsIpHbIe CHJIBI JIepKaT MOJIEKYJAbl ONIM3KO JApyr OT JApyra, T.€. OHH
OTBETCTBEHHBI 3a arperamuio MoOJIeKyd. B JKuAKMX M TBEpIbIX BEUIECTBAX MOJEKYIbl Kak Obl
«CIUIAIOTCSA», a B ra3ax KakJas JABMXKETCS caMa 1o cebe. ArperaTHoe COCTOSIHUE BEILECTBA CUIIBHO
3aBHCHUT OT TEeMIIepaTypbl: MPU OYE€Hb HU3KHUX TEMIIepaTypax IMOYTH BCE BEIIECTBA CTAHOBSITCS
TBEPJBIMH, TIPU OYCHHb BBICOKHUX BCE MEPEXOMAT B ra3000pa3HOE COCTOSIHHE, a TIPH MPOMEKYTOUHBIX
TEMIIepaTypax OHU HaXOIATCS B JKUJIKOM COCTOSHUM. 3HAUEHUs TEMIIepaTryp, MpPU KOTOPBIX
MIPOUCXOIAT 3TU MPEeBpallleHUs] (TOYKa TUIABJICHHS], TOUYKA KUIICHUS ), 3aBUCAT OT CHJIBI IPUTSKEHUS
MEX1y MOJIEKYJIaMHU.

[Ipu oueHb HHU3KUX TeMIEpaTypax TEIJIOBOE JBMKCHHE HE3HAYUTEIHHO, IOITOMY
MOJIEKYJIbl «BBICTPAUBAIOTCSA» B CTPOrO MpaBWIbHBIC PSAABl U YICPKUBAIOTCS B TakOM BHJE
MEXMOJIEKYJIIPHBIMU cUIaMH — 00pasyeTcst TBepAoe Teno. [IpaBuinbHOE pacnonokeHue MOJIEKYI
MPOSIBISIETCSl B KPUCTAJIaX - TBEPIBIX TeENax, B KOTOPBHIX MPABHIBLHOE PACIOJIOXKEHHE aTOMOB
COXpaHseTcs B OONBIIMX OOBbEMax W TPOSIBISACTCS B BHJE MNPSAMBIX pedep W MPaBHIBHO
pacmoNOKEeHHbIX I'paHed U BepwuH. Ecnu mombiTatbes nedhopMUpPOBaTh KPUCTAI, M3rHOas WM
JIOMasi €0, YyBCTBYETCS COIMPOTUBIICHUE - TIPU MEPEMEHE B3aUMHOIO PACIOJIOKEHUS aTOMOB HaJ0
MIPEOJ0JIETh MEXKMOJIEKYIISIPHBIE CHIIbI, KOTOPBIE YAEPKUBAIOT aTOMbI B OIIPEJIETICHHBIX MECTAX.

Mornekysbl ¥ aToMbl B TBEPABIX TeJIaX CTOJb OJMU3KH, UYTO YacTO ciuBaroTcs. [Ipu stom
COCEJIHHE ANEKTPOHHBIE KOH(PUTYpALUU MEPEKPBIBAIOTCA TaK CHUIIBHO, YTO BCE TBEPIOE BEIIECTBO
ClelyeT paccMaTpuBaTh KaK OJHY OoJblIylo Mojekydy. Hampumep, nns MeTamioB XapakTEpHO
CIeyIolIee: BHEIIHHE IEKTPOHBI aTOMOB 00pa3yloT KOH(PUTYpallid, TPOCTUPAIOIIHUECS 10 BCEMY
KYCKYy MEeTaJlla, U 3JIeKTPOHBI CBOOOAHO MEPEXOAAT OT OJHOTO aToMa K JIpyromy, O3TOMY MEeTaJlIbl
CITyXaT XOPOIIMMH MPOBOJHUKAMH 3IEKTPUUYECKOTO TOKA.

[Ipu Oonee BBICOKMX TeMIEpaTypax TEIJIOBOE [BIKEHHWE YCWIMBACTCS W pa3pyliaeT
YHOPSAJIOUEHHOE PACIONIOKEHUE MOJIEKYN WM aTOMOB B TBEPAOM Telie. MOJIEKYISIpHBIE CUJIbI BCE
emie JepKar MOJIEKYJIbl IJIOTHO YITAKOBAHHBIMU, HO YK€ HE MOTYT 3aCTaBUTh UX PACIOjararbcs
VIOPSAOYEHHBIM 00pa3oM. B Takux Tenax compoTuBieHHE Ne(HOPMUPOBAHUIO WU H3TMOAHUIO
OTCYTCTBYET, OJIHAKO MOJIEKYJbl BCE €IlI€ OCTaloTCs JAPYr BO3J€ JApyra - oOpaszyercs >KUIKOCTb.
[lepexon OT TBEPAOrO COCTOSIHUSL K IKUAKOMY 33aBUCUT OT CHJIBI  MEXKMOJEKYISIPHOTO
B3aUMOJICHCTBHS: €CIIM OHO BEJHMKO, KaK B TOPHOW IMOPOJE WM B METAJlJie, HY)KHa BBICOKas
TeMIepaTypa, YTo0bl MPEOONETh CBSA3H, YIEePKUBAIOIINE MOJEKYIbl B MIPABUIHBHOM MOPSIIKE; €CIIH
OHO MaJjio, KaK B BOJ€ WJIM BO3JyX€, MEpPEeXoJ]] B JPYroe arperaTHoe COCTOSHUE BO3MOXKEH IpHU
MEHBIIIUX TEMIEPATypax.

Korma Temmneparypa cTaHOBUTCS BBIIIE TOYKH KUIICHHS, TEIJIOBOE JABUKCHUE YCHIIMBACTCS
HACTOJIBKO, 4YTO MPEOJO0JEBAET HE TOJIbKO YIOPSAIOYMBAIOIIEE, HO U CBS3bIBAIOIIEE JEHCTBHE
MEXMOJICKYJSIPHBIX CHJI. Torma MOJEeKylbl OTPBIBAIOTCS APYT OT Jpyra U pas3jIeTaloTCs BO BCEX
HAMpPAaBIEHUAX, CTATKUBAsACh MEXKIY COOOW WM paclpenessisich MO BCEMY IOCTYIMHOMY OOBEMY, -
oOpa3yercs ra3. Temneparypa, npu KOTOpoi oOpa3yeTcs ra3, TaKkKe 3aBUCUT OT MEKMOJIEKYISIPHBIX
cui. B Bozayxe 3TH CWJIBl CTOJIb Malibl, UTO HE MOTYT YJEPKUBAaTh MOJIEKYJIbI BMECTE YK€ MpHU
OOBIYHBIX TEMIIEpaTypax. B HEKOTOPBIX MeTa/ulax M TOPHBIX MOPOJaxX OHU TaK BEIUKH, UYTO IS
Mepexo/ia ATUX BEIIECTB B ra3000pa3HOe COCTOSIHUE HYXHa Temiieparypa npumepro 2000 °C.
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[ToBbIlIEHNE TEeMIEPaTyphl OCIAOISET XapaKTepHbIe CBOWCTBA M CTENCHb OpraHU3aAINH
BEIIEeCTBAa. B TBEpIOM COCTOSIHUM BEIIECTBA UMEIOT TUIMYHBIE (POPMBI (KPHCTAILIOB), 00JIaIatoT
cnenu(UYecKuM CTPOEHHUEM M TBEPAOCTBIO, WX JIETKO paclo3HaTh. B JKUAKOM COCTOSHHU
coOcTBeHHas (hopMa U CTPYKTypa YTEpSHBI - BEUIECTBO MPUHUMAET (HOpMY COCyAa, COXPaHSIIOTCS
TOJIBKO XapaKTepHasl IJI0THOCTb, LIBET ¥ OIPAaHUYMBAIOIIAs 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 COCTOSIHUSX BEILIECTBO
MOCTPOEHO U3 OJIHUX U TEX e MOJIEKYJ HJIK aTOMOB.

[Tocnenusist mpobiaeMa yueHHUsl O COCTaBe — BOBJICYCHHUE HOBBIX XUMHUECKUX JIEMEHTOB B
MPOU3BOACTBO MarepuainoB. M3BecTHo, uto 98,6% Macchl ¢u3MuecKku AOCTYIHOTO cliosg 3eMiu
COCTaBJISIIOT BCErO0 BOCEMb XMMHUYECKUX 3JIeMEeHTOB: 47% - kucinopon, 28% -kpemuuii, 9% -
amomunuid, 5% - xeneso, 4% - kanpuuii, 3% -narpuit, 3% - kamii, 2% - marauid. OgHaKo 3TU
pecypchl UCIIOIB3YIOTCSI HepaBHOMEpHO. Hanpumep, xenesa conepxkurcs B 3emiie B 2 pa3a MEHbIIIE,
YeM aJlIlOMUHUSL, HO Ooiiee 95% MeTauinyecKux u3Aenuil - KOHCTPYKLUN, pa3HOOOpa3HbIX MaIINH U
MEXaHU3MOB, TPAHCIIOPTHBIX IYTEH — MPOU3BOJUTCS U3 XKEIE30PYAHOIO CBIPHSI.

Pacmipoctpanennocts kpemuus (97% macchl 3eMHOM KOPBI COCTABIISIIOT CHIIMKATHI) JTA€T
OCHOBaHUE YTBEpPXkKAarb, YTO CUJIMKATbl MOTYT CTarb OCHOBHBIM CBIpbEM Ui IMPOU3BOJICTBA
MPAKTHYECKH BCEX CTPOUTENbHBIX MaTepuasioB U MonyhaOpHUKaToB, MPU U3TOTOBICHUH KEPAMUKH,
CIIOCOOHOW KOHKYPHPOBATh C METaJLJIaMHU.

Mertannsl 1 kepamuka — Mmatepuaibl, Ha 90% coCTaBIfOIINEe MaTEPUALHYI0 OCHOBY
KU3HU 4enoBeka. JlOCTHXKEHHMS XUMHHM TIO3BOJISIIOT 3aMEHSATh METAJUIbl KEPAMHUKOW, MPUYEM
KepaMHKa UMeeT TIOTHOCTh Ha 40% MeHbIIIe TNIOTHOCTU METaJIOB, YTO MO3BOJIET CHU3UTh Maccy
M3TOTOBJISIEMBIX U3 KepaMMKHU JeTanel. biarogaps BHEAPEHHIO B MPOU3BOJACTBO KEPAMUKH TaKHUX
XUMHUYECKHX 3J€MEHTOB, KaK LIUPKOHUH, TUTaH, 00p, TepMaHUii, XpOM, MOJIHO/IEH, BOIbGpaM U JIp.,
CTalM TOJIy4aTh KEpaMHUUYECKHUE H3JEIMsl C 3apaHee 3aJaHHbIMU CIEHUAIbHBIMU CBOMCTBaMHU -
OTHEYIIOPHYIO, TEPMOCTOIKYI0, XEeMOCTOMKYIO, BBICOKOTBEPAYIO, a TaKKe KEpaMUKy ¢ HaboOpoM
3aJJaHHBIX MIEKTPOPU3NIECKUX CBOMCTB.

B nawmeii crpane B 1960-x IT. mojydeH CBEpPXTBEPABI Marepuan -TeKCaHUT-P -
KpUCTAJUTMYECKass Pa3HOBUIHOCTh HUTpHAa Oopa c Ttemmeparypoi tuiaBienuss 3200 °C u
TBEPJOCTHIO, OIM3KOIM K TBEPJOCTH ajiMa3a, ¢ PEKOPAHO BBICOKOW BA3KOCTBIO; Y HEr0 OTCYTCTBYET
XpYHKOCTh, TpuUCyllas Kepamuke. Takas KepaMuUKa NPOU3BOAUTCS METOJOM IIPECCOBAaHUS
MOPOIIIKOB C TMOJIy4eHHEM HE0OXOTUMBIX (HOPM M pa3MepoB, UTO JeTaeT HEHYKHOW NalbHEUIIyro
00pabotky. Kpome Toro, co3nana kepamuka, o0naiaroniasi CBEpXImpoBOJIUMOCTBIO TIPH TEMIIEpAType
BbIlIIE TeMmmeparypbl kumeHus azora (-195,8 °C). DTo OTKpBIBaeT MEPCHEKTUBBI AJS CO3AaHUS
CBEPXMOIIHBIX JIBUraTejeil W 3JIeKTPOreHepaTropoB, TPAHCIOPTAa HAa MArHUTHOW MOAYILIKE, IS
pa3pabOTKu CBEPXMOIIHBIX MATHUTHBIX YCKOPUTENEH, BBIBO/IA MOJIE3HBIX Ipy30B B KocMoc 1 T.II.

Haunnas ¢ cepeauabl XX B. HOBbIE XUMHUYECKHE AJIEMEHTHI (OT aliOMUHUA 10 (ropa)
CTalM WCIIONB30BaThCsl B CHHTE3€ DJEMEHTE -OPTaHMYeCKHX COEIMHEHUH (comepiKaliux
XUMHUYECKYIO CBA3b 3JIEMEHT - yrepon). HoBble 3eMeHTOOpraHuuecKre COeIMHEHUs] TPUMEHSIOT
M B KayecTBE XHMHYECKHX pEareHTOB Mg JabOpaTOpPHBIX HCCIENOBaHMUM, U JUIsI CHUHTE3a
YHUKaJIbHBIX MaTepHasoOB.

Bonpoc 3. Xumuyeckasi CTPyKTypa BelllecTBa

Pa3BuTHe 3HaHUS 0 XUMHUYECKHX SIBJICHUX MMO3BOJIMJIO YCTAHOBUTH, UTO OOJBIIOE BIUSHUE
Ha CBOICTBa BEIIECTBAa OKA3bIBAET HE TOJBKO €r0 XMMUYECKHUI COCTaB, HO U CTPYKTYypa MOJEKYN -
UX B3aMMHOE PaCIOJIOKEHUE IPYT MO OTHOIICHHUIO K APYry (ymopsiioueHHOCTh). Oco3HaHHe 3TOro
CTaJO HAyajJoM CTPYKTYpHOU XUMHH. KIIOUEBBIM MOHSATHEM JITaHHOM KOHUENTYaJbHOH CHUCTEMBI
ABIISIETCS. «CTPYKTYpa», TOUHEE, CTPYKTYpa MOJIEKYNIbl peareHTa, B TOM YKCJIe MaKpOMOJIEKYIIbl WU
MOHOKpUCTaIIa. [lo0 cmpykmypou 0ObIYHO NOHUMAIOM — YCMOUYUBYIO  YNOPAOOYEHHOCMb
KA4eCcmeeHHO HeUsMEeHHOU CUcmemsl, Kazoeou sensemcs morekyna [15, 16].

B u3ydeHun cTpyKTyphl BEIIeCTBa OKa3aIiCh BaKHBIMU paboTsl JIk. JlanbToHa, KOTOpEIH B
1803 r. mokazan, YTO XUMHUYECKHH WHIWBHUJ TMPEACTABISIET COOOM COBOKYIMHOCTH MOJICKYII,
001alalomX CTPOTo ONMpeAeeHHBIM KauyeCTBEHHBIM M KOJUYECTBEHHBIM cocTaBoM. B 1830-e rr.
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11.51. Bepuenuyc BHLIBHHYI THIIOTE3y, COIIACHO KOTOPOH MOJEKYIa HpEACTaBISeT cobOil He
Xa0TUYECKOE HArpOMOXKICHHE aTOMOB, a OINpPENEICHHYIO YIOPSJA0YEHHOCTh - OOBEAMHEHUE JABYX
pPa3HOMMEHHO 3apsDKEHHBIX AaTOMOB WJIM aTOMHBIX Tpymm  (paguKanoB), CIOCOOHBIX K
caMmocTodATelbHOMY cymiecTBoBaHuto. B 1840-x rr. II. Xepap cnenan BbIBOA, 4YTO MOJIEIb
Bepuennyca - J0CTaro4yHO PEOKO OTBEYAET ACUCTBUTEIHHOCTH, a B OOIIEM cCllydae MOJEKyla
ABJIIETCSl €IMHON HENeIuMOil cucteMol. B 3Toi cucreme Bce aTOMbl XMMHYECKUX 3JIEMEHTOB,
BXOJIAIIUX B HEE, B3aUMOJICHCTBYIOT ¥ B3aUMHO MPeo0pa3yroT APYT APYra.

B ¢opmupoBanum uzaeit ctpykTypoil Xumun OOJIBIIYIO POJIb ChITpasia TeOpUs BAJIEHTHOCTH
®.A. Kekyne (1857). OH BBIABUHYI HJICI0 O CYIIECTBOBAHMU YETHIPEX EAMHUI] CPOJACTBA: Y
yriiepofia 4eThIpe EIMHUIBI CPOJACTBA, Y a30Ta - TPU, Y KHUCIOpoAa - JBE, y BOAOpOJA - OAHA
eauHuna. KoinuecTBO eIUHUIl CpOJCTBA, MPHUCYIIEE aTOMYy TOTO WJIM HHOTO XUMHUYECKOTO
3JIEMEHTa, OH Ha3BaJl BaJICHTHOCTHIO 3emenTa. [1o npencrasnenusm Kekyne, o0bequHeHE aTOMOB
B MOJIEKYTY MPOUCXOAUT IyTeM MPHUCOSAMHECHUS CBOOOIHBIX EIWHUIl CpoAcTBA. KoMOWHUpPYs
aTOMBI Pa3HBIX XUMUYECKUX DJIEMEHTOB C UX €MHULIAMU CPOJICTBA, MOXKHO CO3/1aBaTh CTPYKTYPHbIE
dbopMynnbl  THO00OTO0 XUMHUYECKOro coenuHeHus. CremoBarelbHO, BO3MOXKEH CHHTE3 JIFOOOTO
xummuaeckoro coequnenus. [pucymmuit hopmynam Kekyse cxemarru3m HaTajaKkvuBai UcClieqoBaTeNei
Ha TIOMBITKA CHHTE3a CaMBIX Pa3HOOOPA3HBIX BEIIECTB IyTEM KOMOWHUPOBAHHS BCEBO3MOKHBIX
opraHuueckux paaukanoB u OupagukanoB tuma CH, CHz, COH, CH3 u T.1., KOTOpble MOXHO
MOJTYYUTh TIOCPEICTBOM MPEOOPA30BAHUS COOTBETCTBYIOIIUX MOJICKYI.

Teopus xumuyeckoro crpoenusi A.M. Bytneposa noGaBuia x mpencraBieHusM Kekyne
HSHEPTreTUYECKYIO OILICHKY CBS3€H, MOKa3aB MX SHEPreTUUYECKYI0 HEIKBHBAJICHTHOCTHh. OH JT0Ka3all,
YTO OT KOJIMYECTBA CPOACTBA CIEAyeT OTIMYaTh €ro HANPSHKEHHOCTh - OOJBIIYI0 WIIM MEHBIIYIO
9HEPIHI0, C KOTOPOH OHA CBS3BIBACT BEIIECTBA MEXKIY COOOM, YTO SIBIISICTCS MPUYUHON aKTHBHOCTH
OJTHUX BEIIECTB U MAaCCUBHOCTHU Jpyrux. Teopus byrnepoBa Takke ykaszalia Ha HATMYUE aKTUBHBIX
IEHTPOB W AaKTHUBHBIX TPYNIHPOBOK B CTPYKTYpE MOJIEKYNBI, YTO CIHOCOOCTBOBAJIO AKTUBHOMU
JEeSITEIbHOCTH XMMHUKOB B HAIIPaBJIICHUU CUHTE3a OPTaHUYECKUX COCAMHEHUN.

B 1860—1880-¢ rr. mosiBHIICSI TEPMHUH «OPTaHUYECKHI CHHTE3» U Ha OCHOBE MPOCTEHIITNX
YIJIEBOJIOB U3 KAMEHHOYTOJIBHOW CMOJIBI M aMMHaKa ObUTH CHHTE3UPOBAaHbl AHUITUHOBBIE KPACUTENN
- (QyKCUH, aHWJIMHOBAas COJIb, aJlM3apUH, 3aTeéM WHAWTO, (PIAaBOHBI M KCAHTOHBI; B3PHIBUATHIC
BEIIECTBA - TPUHUTPOTOIYOI, TPUHUTPOGDEHOI; JTeKapCTBEHHBIE MPenaparsl - ypOTPOIIHH, aCIUPHH,
¢denanerun, antudeOpuH, canomn u zp.

OpHako CcBeJEHUM TONBKO O MOJIEKY/IaX BEIIECTBA, HAXOMAILIErocs B JOPEAKIIMOHHOM
COCTOSIHMH, KOTOpBIE JlaBajia CTPYKTypHAas XHMMHS, OKa3aJloCh HEIOCTATOYHO JJisi TOTO, YTOOBI
YOPaBIATH MpoleccaMu NIpeBpailieHust BemecTB. CTpyKTypHas XMMHS HE CMOINIA yKa3aTh MYTH
MOJIYYCHHS ITHIICHA, alleTUiIeHa, OeH30J1a U JIPYTrUX TaK Ha3bIBAEMbIX JIUEHOBBIX YITIEBOJOPO/IOB C
nenoykoir C=C-C=C wu3 mapaduHOBBIX YITIEBOAOPOIOB, XOTS BCE 3THU MPOIECCHl COCTABISIOT
OCHOBY HE()TEXMMUUYECKOTO MPOU3BOJICTBA U JIETKO OCYIIECTBIAIOTCS. [Ipon3BOACTBO, OCHOBAaHHOE
Ha 0a3e OpPraHMYEeCKOro CHUHTE3a, MUMEJO OYeHb HU3KUU BBIXOJ MPOAYKIWH, OONBIINE OTXOIbI
(kpoMe cuHTEe3a a30KpacuTelledl M B3pBIBYATHIX BEIIECTB) U TPeOOBAJIO HCIOJIb30BAHUS
JIOPOTOCTOSIIIETO CENTbCKOXO3MCTBEHHOTO ChIPbsl — 3€pHA, )KUPOB, MOJIOYHBIX MPOITYKTOB.

OTHOCHUTEIBHO HEJABHO OBUI OTKPHIT HOBBIA KJIACC METAINIOOPTAHUYECKUX COCTUHEHUH,
KOTOpBIE 3a CBOIO ABYXCIIOMHYIO CTPYKTYPY MOJYYWJIM Ha3BaHHE «COHIBUYEBHIE COCIUHEHUS.
Morekyna 3TOTO COEAMHEHUS MPECTABISET COOOM JBE «IUIACTHHBD) U3 COSAMHEHUW BOIOpONA H
yrIiepoaa, MEeXIY KOTOPHIMU HAXOIUTCS aTOM Kakoro-aunbo Metamia. OHU ChITpad BAXKHYIO POJb B
MEPECMOTPE MPEJICTABIECHUN O BAJICHTHOCTH U XUMHUUYECKOM CBA3U. MIX MOXKHO paccMarpuBaTh Kak
HaIVISIAHYIO JIEMOHCTpALIMIO HAJIM4YUsl Y MOJIEKYl €OUHOM CHCTEMBI 3JIEKTPOHHO-SIEPHOTO
B3aUMOJICHCTBUA.

Hpyras rpymnma BONPOCOB B KOHLENTYaJIbHOW CUCTEME CTPYKTYpHON XMMHHU CBsi3aHa C
npoOieMamMu CTPYKTYPHOU HeopraHudecko XxumuH. [1o cymiecTBy 3To mpoOieMbl XUMUU TBEPAOTO
Tena. B mmpokoM cMbIcie uX JIBe:
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{0 CHHTE3 KPHCTAJUIOB C MaKCUMAaJIbHBIM NPUOMMKEHHEM K HICATbHOM peleTKe Uis
MOJYYEHHUS] MaTepUalioB C BBICOKOM MEXaHMYECKOM IMPOYHOCTHIO, TEPMOCTOMKOCTBIO U
JIOJITOBEYHOCTBIO B AKCILTyaTalUy;

¢ cozmaHre METOJOB CHHTE3a KPUCTAIIOB C 3allPOCKTHPOBAHHBIMU Je(PEKTaMHU PEIIETKH,
YTO TIO3BOJIUT MOJYYUTh MATE€PHAIBl C 33JaHHBIMH JIIEKTPOPU3NYECKUMU M ONTHYECKUMH
CBOMCTBaMH.

OO6pa3oBaHue Pa3IUYHBIX XUMHYECKUX CTPYKTYP UMEET CBOM XapaKTEpPHBIE 0COOCHHOCTH.
B3aumopeiicTBys, aTOMbl COEIUHAIOTCS APYT C APYroM, 00pa3ys NOCPEACTBOM XUMUUECKUX CBA3EH
JBYX- 1 MHOTOATOMHBIE COCIMHEHHS - MOJICKYIbI, paJuKajbl, HOHBI U Kpuctamwisl. OOpazoBaHue
TaKMX COCIMHEHMH MPHUBOAMT K BBIMIPHINY B DJHEPrHMHM, TaK KaK B OOBIYHBIX YCIOBUAX
MOJIEKY/ISIPHOE COCTOSIHME YCTOMUYMBEE, YeM arOMHOE. XMMHUYECKHE CBS3M MMEIOT B OCHOBHOM
JNIEKTPOMAarHUTHBIA ~ XapakTep, MNpu UX oOpa3oBaHMM MPOUCXOAUT IepepacHpeesieHre
AJIEKTPOHHOM IIJIOTHOCTH CBSI3bIBAIOIIMXCSI aTOMOB. [JIaBHBIE OTJIMYUTENBHBIE YEPTHl XUMHUYECKON
cBsi3M: 1) MonHasi 3HEPrusi MHOTOATOMHOM CHUCTEMbI MEHBIIIE YHEPTHH U30JIMPOBAHHBIX aTOMOB WJIU
aTOMHBIX (parMeHTOB, M3 KOTOPBIX OHa OOpa3oBaHa; 2) 3JIEKTPOHHAs IUIOTHOCTH B 00JacTh
XUMHYECKON CBSI3M CYIIECTBEHHO Iepepaclpe/iesieHa MO0 CPaBHEHHIO C IMPOCTHIM HaJIOKEHUEM
SIIEKTPOHHBIX IIOTHOCTEH HECBS3aHHBIX aTOMOB MJIM aTOMHBIX ()parMeHTOB, CONMKEHHBIX Ha
paccTosiHUE CBSI3U.

[lo xapakrepy pacnpezeseHus 3JIeKTPOHHOM IUIOTHOCTHU CBSI3bIBAIOIIUXCSI aTOMOB OOBIUHO
BBIJICTISIIOT CIIEAYIOIUE OCHOBHBIEC TUIIBI CBSA3CH:

O kosanenmmas CBSA3b, KOTOpas OCYHIECTBISETCS MApOH SJEKTPOHOB, OOIIMX IS JIBYX
aToMoOB, 00pa3yIOIIUX CBsI3b. ATOMBI B MOJIEKYJIE MOTYT OBITh COEIMHEHBI HEMOJHOW KOBAaJIEHTHOM
cBs13bio: opuHapHou (Hy, HsC—CH3), aBoiinoit (HoC=CH,), tpoitaoii (N, HC=CH) unu monsipHoii
(HC1, H3C—CT') B 3aBUCUMOCTH OT 3JIEKTPOOTPHUIATEIHHOCTH;

O uonnas cBA3b, B OCHOBE KOTOPOHU JIEKHUT DJIEKTPOCTATHUECKOE B3aUMOJCHCTBUE MEXTY
MIPOTUBOIOJNIOKHO 3apsSHKEHHBIMH MOHAMHU - JJIEKTPUYECKU 3apSIKCHHBIMH YaCTUIAMHU, KOTOpBIE
oOpasyrorcss W3 aroMa (MOJIEKYJbI) B pe3yibTare MOTEpU WIM MPUCOCIUHEHHS OJHOTO WIH
HECKOJIBKMX  JJIEKTPOHOB. [lOJIOKUTENbHO 3apsKeHHbIE MOHBI  HA3bIBAIOTCS  KaTHOHAMH,
OTPHUIATENILHO 3apsHKEHHbIC — aHuOHaMHU. [IpuMepbl HOHHOM cBsizu - Mosiekyibl NaCl u KF;

O memannuueckas cBsA3b, KOTOpasi MPOSBISIETCS MPU B3aUMOAECUCTBUHM aTOMOB 3JIEMEHTOB,
UMEIOUINX HU30BITOK CBOOOJHBIX BAJIEHTHBIX OpOUTAaled MO OTHOUIEHWIO K YHCIY BaJIEHTHBIX
ANIEKTPOHOB; ATY CBSI3b MOYKHO IIPEICTAaBUTh TaK: MOHHBIN KPUCTAJUIMYECKUN OCTOB IOTPYXKEH B
ANIEKTPOHHBIN Tra3 - CBOOOJHBIE 3JIEKTPOHBI, KOTOPbIE HEMPEPHIBHO MEPEMEUIAIOTCS MEXKAY
HOJOXKUTEIbHBIMUA HOHAMHU U KOMIIEHCUPYIOT 3JIEKTPOCTATUYECKOE OTTAJIKUBAHHE MOHOB, CBSA3bIBAS
UX B TBEPIOE TEJIO;

O Koopounayuonnas (JOHOPHO-AaKIENTOpPHAs) CBSA3b XapaKTepHAa Ui KOMIUIEKCHBIX
COeMMHEHUH (TreMOmTOOnH, XJIOPOYMIT U Ap.), B MOJIEKYJIaX KOTOPBIX BBLICISIOT IEHTPATIbHBIN
aroM (KOMIUIEKCOOOpa3oBaTelib) M HEMOCPEJICTBEHHO CBSI3aHHBIE C HUM MOJICKYIbl WJIH HOHBI
(sturanipl, 00b14HO 4 unn 6). KoopanHannoHHast cBsi3b 00ycioBIeHa epeaadei NeKTPOHHOM naphbl
C 3aloJIHEHHON OpOMTalM TOHOpAa Ha BaKaHTHYIO OpOMTalb LIEHTPAJIbHOTO aToMma (AKIENnTopa) C
oOpa3oBaHHMeM OOIIeH CBS3bIBaIOIIEH MoJeKysipHble opouTanu. [Ipu 3TOM LeHTpalbHBII aToM U
JUraHabl 00pa3zyloT BHYTpeHHIOIO cdepy. BHemrHioo chepy cOCTaBIfOT HOHBI, 3aps] KOTOPBIX
KOMIICHCUPYET 3apsn BHyTpeHHer cdeprl. Hanpumep, B [Co(MH3)0]C13 COBOKYITHOCTh aTOMOB B
KBaJ[paTHBIX CKOOKax - BHyTpeHHss cepa, Co - uentpanbHbiid arom, NH3 - nuranasl, nonsr Cl -
BHEIIHSS cdepa.

IToMMMO 3TOrO BBIAEISAIOT BOJOPOIHBIE CBSI3U U MEXMOJEKYISPHBIE B3aUMOJEHCTBUS.
Booopoonas cea3e oOpa3yercss B pe3yabrare B3auMOJCIHCTBHS aToMa BOAOPOAA, CBSI3aHHOTO
KOBAJICHTHOW CBSI3bI0, C JIEKTPOOTPHULIATENILHBIM aTOMOM M HEMNOJEJIEHHON Mapoil 3JIEeKTPOHOB
Jpyroro aroma. ATOMbI MOTYT MPUHAAJNIEKATh KaK OJHOM, TaK M pa3HbIM MojeKkyinaM. Bomoponnas
CBSI3b MPUBOIUT K ACCOIMALMU OAMHAKOBBIX WJIM PA3JIMYHBIX MOJIEKYJI B KOMIUIEKCBHI; OHAa BO
MHOTOM OIIpeJIeNsieT CBOWCTBA BOABI U JIbJ]a, MOJEKYISIPHBIX KPUCTAIIIOB, CTPYKTYpY U CBOMCTBa
0€NKOB, HYKJIEMHOBBIX KHUCIOT W Ap. MedcmonekynapHole 63aumooeicmeus 3IeKTPUIeCKOn
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MPHUPOIBI TTPOUCXOAAT MEXKIY MOJEKYJaMH C HACBHIIIEHHBIMH XMMHUYECKUMH CBS3SMU. BriepBbie
CYyIIIECTBOBAHUE TAKOTO B3amMojieicTBHs npuHsT Bo BHUMaHue S1.JI. Ban-nep-Baansc (1873) mus
00BSICHEHUSI CBOMCTB peabHBIX Ta30B U KUJIKOCTEH.B 4iCTOM BUJIe TIEpEUNCICHHBIE TUIIBI CBSI3EH
MPOSIBIISIIOTCS peko. B OONBIIMHCTBE COEAMHEHUI UMEET MECTO HaJIOKEHHE PA3HbBIX TUIIOB CBS3EH.
[Tpu 5TOM THO0ast XUMUYECKas CBS3b 00pa3yeTCsl TOJIBKO TOT/A, KOT/Ia COMMKCHHE aTOMOB MPUBOIUT
K YMEHbILIEHUIO MOJTHONU SHEPTHUN CUCTEMBI.

Cpenu crmocoO0B, KOTOPBIMH COCIUHSIOTCS aTOMBI APYr C JPYroM, CTOHUT IMOApoOHEe
paccMOTpPETh KOBAJCHTHYIO CBA3b, T.€. 0Opa3oBaHME OOLIUX 3JIEKTPOHHBIX Map MEXIY aroMaMu
Pa3IMYHBIX XUMUYECKUX JICMEHTOB, IIPHUYEM 3/1€Ch TNIABHYIO POJIb UTPAIOT BAJICHTHBIC YJICKTPOHBI,
pacroioKeHHbIE Ha BHEIIHEH 000JI0YKE U CBsI3aHHBIE C SAPOM aroMa. Eciu y atoma Ha BHENIHEH
000J104Ke BOCEMb AJIEKTPOHOB, OHA HA3BIBACTCS 3aBEPIICHHON. ATOMBI, UMEIOIINE TAKOE€ CTPOCHHUE,
00naaroT O0JIBIION YCTOWYHMBOCTHIO HAaPUMEp, aTOMbl MHEPTHBIX ra3oB Ne, Ar u np.). Baemnue
000JI0YKH aTOMOB JAPYTUX 3JE€MEHTOB SIBJISIFOTCSI HE3aBEPILICHHBIM U; OHHM 3aBEPIIAIOTCS B MPOLIECcCe
XUMHYECKHX PEeaKIuil.

Boigenstor HenosspHyIO U MOJIIPHYIO KOBAJIGHTHBIE CBsi3U. H € -TolisipHasi KOBaJICHTHAsI
CBSI3b CYIIECTBYET B CaMOi MPOCTOI MoJieKyie - MojeKyne Bogopoaa Hy, cocrosieli Bcero us AByx
aroMOB Bozopoaa. B oOpa3oBaHuMM MOJIEKYJIbl y4acTBYIOT JiBa aToMa BOJOpPOJA, B KaXJAOM M3
KOTOPbIX Ha BHEUIHEW 000J04YKe Bpamiaercss OAWH 3JeKTpoH. Ilpu cOmmxeHun aTroMoB
MEePEKPHIBAIOTCA AEKTPOHHBIE opOuTanu (puc.7.2, a) u odpaszyercs 001as mapa JIeKTPOHOB

Kaxaplii 13 aroMOB BOJOpOJA 3aBEpIIacT CBOM BHEIIHWUN YpOBeHb (000JI0uKy), oOpa3ys
Opy 3TOM YCTOWYMBBIA AyIuieT »ieKTpoHoB. OOmias mapa SJIEKTPOHOB, B PaBHOM CTeNEeHU
MpUHAJIeKAAs KaKIOMY M3 aTOMOB BOJOpPO/A, M €CTh XMMHUUYECKas CBA3b MEXK]y aroMaMu;
MOCKOJIbKY OHA OJIHA, BAJICHTHOCTh aTOMa BOJOPOia paBHA €IUHULIE:

H—H

[Ipu oOpa3oBaHMM MOJEKYIbl a30Ta TakKe MPOUCXOAUT BO3HUKHOBEHHE OOIIUX
AJIEKTPOHHBIX TMap MEXIYy aroMaMu 3JIEMEHTOB. Y aroMa a30Ta Ha BHEIIHEM ypoBHE (000JIOUKe)
coJiepKarcsl IATh ANEKTPOHOB. [[Ba sreKTpoHa 00pa3yloT mapy, a TpU He UMEIOT Mapbl U CTPEMSITCS
ee npuoOpectu. Ilpu cOmmkeHnn AByX aToMOB a30Ta 00pa3yroTcs TpHU OOLIUE NEKTPOHHbBIE MAPHI,
CJIEIOBATENBHO, aTOM a30Ta TPEXBAJICHTEH:

N =N o NN N=N

Tenepp KkaXabli U3 arOMOB a30Ta MMEET IO BOCEMb JJIEKTPOHOB HA BHEIIHEM YPOBHE
(o60m0uKe), T.e. 000JI0UKa 3aBEPIIEHA U YCTONUNBA.

[Tpumepom nosipHON KOBAaJIEHTHOM CBSI3U CIIY’KUT CBsi3b B Mosiekyie Boabl t*O. Eciu npu
00pa30BaHNM MOJIEKYNI BOAOPOJA U a30Ta aTOMbI B MOJIEKYJIaX OJMHAKOBBI M OOILIast AIEKTPOHHAs
napa B pPaBHOM CTENEHW NPUHAIIEKAT KaKJIOMy H3 aTOMOB, TO B CHUTYyalHsAX, KOIZA aTOMBI
HEMETAJUVIOB pa3IM4Hbl, OOILIas IEKTPOHHas Mapa OyaeT OTTSIHyTa K aToMy TOIO JJIEMEHTa,
KOTOPBIN CHJIBHEE NPUTATUBACT U YNCPKUBAET DJIEKTPOHBI. Tak, MOJIEKYJIa BOABI COCTOUT U3 JIBYX
aTOMOB BOZIOPOZIa M OJHOTO aTOMa KMCIIOPOJa.
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Puc. 7.2. CxeMpl 00pa3oBaHusi XHMHYECKHX CBA3€H B MOJEKyJaX: @ — BOJO-

pona Ha; 6 — Boast Hy0; 6 — ammsfaka NHs; 2 — merana CHy

Ha BHemHeM ypoBHE (000JI09KE) aToMa BOJOPO/IA CONEPIKUTCS OIMH AISKTPOH, a Y aroMa
KHUCJIOpOJia - MECThb 3JICKTPOHOB. HpI/I COIMIKEHUN aTOMOB KHUCJIOpOoJa U BOAOpOaa 06pa3yeTc;I
ycroiiunBasi 000JIOUKa M3 BOCBMH D3JIEKTPOHOB y aroMa KHCIopoja (Ba HE HMMEIOIIMX Mapbl
3JIEKTPOHA NMPHOOPETAIOT €€ Y aToMa BOJIOpOIa):

Ha BHemneM ypoBHe y aroma BOAOpOJa HE oOcTaercs MeKTpoHOB. [lo oOpazoBanms
MOIJICKYJIbI BOABI 3JICKTPOHHBIC o0y1aKa BHEIIHETO CJIOS (O6OJ'IO‘IKI/I) aToMa KHCJIOPOJa HAXOAUJIUCH
noa yriom 900; B MOJICKYJIC BOJAbI M3-3a B3aMMHOT'O OTTAJIKMBAaHHA aTOMOB BOJ0pOa Yroj CBA3U
yBenuuuBaetcs 1o 104,5° (puc. 7.2, 6).

.o .e l‘l
1—1-+.(;):_>H..(-): C:)
H H

B MOIJICKYJIC aMMHaKa NH3 aTOM a30Ta HMECT IIATh OJJICKTPOHOB, M3 KOTOPLIX OBa
COCTaBJISIIOT TMapy; OCTAJbHBIE TPU AJIEKTPOHA OOPA3yIOT Mapbl C TPEMs AIEKTPOHAMH BOIOPOJIA
(puc. 7.2, B):

H -

s B .
H-+-N:—>H--N: II-—IT
H - 3

H H

ATOoM yrmiepoma O0COOCHHO MPHUCIOCOOJIEH K O00pa3oBaHUIO MOJEKYlT. Tak, B MOJIEKYIe
metaHa CH, 4eTwipe 27eKTpoHa aroMa yriaepoja, He HMMEIOIIUX Iapbl, HAXOASAT HEJOCTAoIINe
IEKTPOHBI y aroMa BOAOPOaa. ATOM yriiepoga MpUoOpeTaeT yCTOMYMBOE COCTOSIHHE W3 BOCHMU
AIIEKTPOHOB. B mpocTpaHCTBE 2MEKTpOHHBIC O0JIaka BHEMIHETO cliosi (000I0YKM) aToMa yriepoaa
pacnionaratorcst oz yriom 109° u o0pasyroT TeTpaszp, B BEpIIHHAX KOTOPOTO Pa3MEIIaloTCs aTOMbI
BoZIOpofa (puc. 7.2, r):
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B monexkyne auokcuaa yrmiepoga COz yeTblpe BaJ€HTHBIX JIEKTPOHA YIVIEPOJA IONApHO
CBSI3aHBI C JIByMsl aroMaMu Kuciopona. B pesynerare dbopmupyercsi BBITSHYTas CTPYKTypa H3
OJIHOTO aTOMa yIiepo/a U JBYX aTOMOB KHCIIOpOJa M0 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, MporaH, OyTaH, OKTaH U Jp. B aTHX Moiiekynax, HaYMHAasl C 3TaHa, KpoMe
CBSI3M YIIIEPOA-BOAOPO/ MOSIBIETCS CBA3b YIIIEPOI-YITIEPOI:
H H H H H

H.--C.-C--H H..C..C--C--H
H: H H B H
OraH ITporan
VYIIeBOOPOAHBIE CTPYKTYPBI MOTYT MMETh JTFOOYIO JIJTUHY, MPUYEM KOPOTKUE MOJICKYIIBI
[npucynu rasam, Oonee JJIMHHBIC - JKHUIAKOCTAM H OYCHb IMHHBIC — TBCPAbBIM BCHICCTBAM.

VYIaeBoAOpOABl CIy)KaT TOpPIOYMM B BHAe Ta3a, Hedtu win mnapaduHa. OKaHYUBAIOLIUECS
KapOOKCHUIIBHOH rpymmoit (puc. 7.4, a) yrieBOAOPOIHBIC TIETTH HA3bIBAIOTCS KUPHBIMUA KUCIIOTAMU;
OHHM BXOJST B COCTAaB JKMBOTHBIX JXUPOB. JIpyrue XapakTepHBbIC YIJIEBOIOPOIHBIC CTPYKTYPHI -
MOJIEKYJIbI CIUPTOB (puc. 7.4, 0).

Emte omHa BakHAs rpyma MOJICKYI C JUIMHHBIMHE IETISIMH - MOJISKYJIBI YIJIEBOIOB. X menu
NOZOOHBI YITICBOIOPOIHBIM, HO K Ka)XKIIOMYy 3BEHY IIEMU MPUCOCTUHEH Kuciopoa. [Ipocreitmmit
YIJIEBOJ - IJIIOKO3a, oAuH U3 BuaoB CaxapoB (puc. 7.4, 6). Takoil yrineBoj, Kak IEJUII0I03a, UMEET
OYeHb NJIUHHYIO II€Mb; OHA MPHUCYTCTBYET B OOJIBIIUX KOIUYECTBAX B JPEBECHHE U IPYTUX
PACTUTENBLHBIX CTPYKTYpax.

[TouTtn Bes kuBast MaTepus MOCTPOEHA U3 aMUHOKHUCIOT. Ha puc. 7.4, 2-e moka3an o0muit
MIPUHIIAIT TIOCTPOCHHSI TaKMX CTPYKTYp. B CKeleT 3THX MOJEKYT BXOIHT YIJIEPOI C UYETBIPHMS
BaJICHTHBIMH dIIeKTpoHaMu. Ha oHOM KOHIIE MONEKyIbl — KapOOKCHIIbHAS TpyIma, Ha APYroM -
amuHorpynma NH;, a Mexmay HUMH - MHOXECTBO JPYTHX TPYIII, CBOHCTBA AMHHOKHCIIOT
ompezensoTcs MMEHHO uMu. Ha puc. 7.4, 2, 0 mOKa3zaHbl MOJEKYIbl JBYX MPOCTEHIINX
aMUHOKHCIIOT (IJIMIIMHA W ajaHWHa), Ha puc. 7.4, e - B 00IIeM BHJIE CTpOCHHE OOJiee CIOKHBIX

AMHWHOKHCIIOT.
— Yrnepon
— Bonopon

e 0
Prc. 7.3. Cxemarnueckoe n300paxkeHHE MOJIEKYJT YITIEBOJOPONOB: @ — MeTaH;
6 — 3TaH; 6 — nponax; 2 — 6yTaH; 0 — OKTaH
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KapbokcuibHas
rpyrmna
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[ THUMH AJTaHUH CnoxHast aMHHOKHUCIIOTa

i

d e

A — azot; M — yrnepon; @ — kuciaoposa; O — Boiopos;

R |— XMMHWYecKUe CoeJMHEHHS PAa3TUYHOIO TUIA
Puc. 7.4. CxemarHyeckoe H300pakeHHE MOJICKYJI: @ — XXKHPHAsS KHCIOTA;
cnupm C>HsOH; 6 — caxap (rmoxo3a) CsHi1206; 2—€ pasnuyuHbIe aAMHHOKHC-

JIOTHI
Konrebie rpynmbsl aMUHOKHUCIIOT 001a/1al0T BECbMa XapaKTEPHBIM CBOMCTBOM - OHHU JIETKO
COCUHSIOTCA. AMUHOTpyNnna ¥ KapOOKCHIIbHAs TpyMma CBS3bIBAIOTCS JAPYyr C JAPYIOM, H
AMUHOKHCIIOTBI 00pa3yloT JJIMHHBIE Ienu (0JHAa aMHUHOKHCIIOTa KaK Obl LEIUIAETCS 3a JIPYTYIO).
Takue 1enu Ha3bIBAIOTCS OEJIKaMHU M UTPAIOT BAYKHYIO POJIb B )KU3HH JKUBBIX OPraHU3MOB.

1. 7 JIleknus Ne7 KocHoe BeliecTBo 3eMiIn
1.7.1 Bonpocsl JieKIuu:
1. ®opma u cTpoeHHE 3EMIIH.
2. BeltecTBEeHHBIN COCTaB U CTPOEHUE 3€MHOU KOPBI.
3. I'mapocdepa u armocdepa 3emiu.
4. 'eoquHAMHYECKHE MTPOLIECCHI.
5. BO3HMKHOBEHHUE U T€0JIOTHYECKast UCTOPUs 3EMITH.

Bonpoc 1. ®opma u cTpoenne 3em/iu

3emisl sBISETCS TOW apeHoM, Ha KOTOPOW BO3HHMKAIOT, pa3BUBAIOTCA M IMOTrUOaroT
UBUJIN3ALUH, TIPOUCXOAUT CTAHOBJIEHHE €IMHOTO COBpeMeHHOro obmectBa. OT TOro, HaCKOJIbKO
XOpOILO Mbl OyJleM MOHUMAaTh YCTPOWCTBO HaIlel IJIaHEThl, BO MHOTOM 3aBHCUT Halle Oyyliee.
OpHako Mbl 3HaeM O Hed He Oojblle (a 3a4acTyl0 M CYIIECTBEHHO MEHBIIE), YeM O JAJIEKHUX
3BE3/aX.

Haunem c mpencrasienuit o gopme 3emun. B Hacrosiiiee Bpemsi HUKTO HE OTPULIAET
YTBEPXKJICHHUS O TOM, YTO Hallla IJaHeTa «kpymiasy». [leficTBUTeNnbHO, B MEPBOM MNPUOIMIKEHUN
dopma 3emun ompenensieTcsl Kak mapoBuAHas. Takoe mpencraBieHHe BO3HUKIIO emie B JpeBHeil
I'peun. U tompko B XVII-XVIII BB. oHO cTano yrounsThcs. bbuio BbIsICHEHO, 4TO 3emiis
CIUTIOCHYTA IO OCH BpalleHUs (pa3Hulla MEXy OcsiIMU cocTaBisieT okoio 21 km). [Ipeanonaraercs,
yro 3emiisi (opMHpOBaAJacCh MOJ| BIUSHUEM COBMECTHOTO JACUCTBUS T'PaBUTALUU U LIEHTPOOEKHBIX
cuwi. PaBHonmeHcCTByIOIas 3TUX CHJI - CHUJIa TSXKECTH — BBIPAXKAeTC B YCKOPEHUHU, KOTOPOE
npuolpeTaeT Kaxaoe Teno y noBepxHocTH 3emid. Yxe WM. HploToH TeopeTmuecku 0OOCHOBAI
MOJIOKEHHE, COIVIaCHO KOTOpOMY 3eMilsl JAOJKHa OBbITh C)kKaTra B HAlpaBICHUM OCH BpallleHUs U
OpUHATH (HOPMY IIIMIICOMA, YTO OBUIO BIIOCIEACTBUHU MOATBEPXKICHO sMmmnupuuecku. [lo3nHee
ObLIIO OOHApYyXeHO, 4TO 3eMJsl C)Kara He TOJbKO Ha IOJI0CaX, HO B HEOOJBIION CTENEHU U IO
skBaropy. Hanbonbinii 1 HauMEHBIIUI paaMychl dKBaropa pasiauuaroTcs Ha 213 M, T.e. 3emis
ABJISIETCS TPEXOCHBIM 3JuuncouaoM. Ho npeacrapnenus o 3emie kak 00 3UIMIICOUIE TaKKe BEPHBI
JIMIIB B IIEPBOM NPUOTHKEHUU.
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PeanbHas moBepxHOCTh 3emin emie Oonee cioxHa. Hambonee OMM30K K COBpeMEHHOMU
durype 3emnu eeouod - 8oobpadxcaemas YpOBeHHAs. NOGEPXHOCHb, NO OMHOWEHUIO K KOMOpou
BEKMOp CUNbL MANCECMU NOBCEMECMHO HAanpaeieH nepnenouxkynapro. Ha tuiomann akBaTtopuu
OKEaHOB TE€OMJI COBIIAJAeT C MOBEPXHOCTHIO BOJBI, HAXOASIIEHCS B MOJHOM Mokoe. Pacxoxienue
MEXKIYy TeouIoM U »mncougoM wmectamu jpocturaet +(100-150) M, dYro oOBsCHsSETCS
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
reo/1Ie3N4ecKoil OCHOBBI KapT U Apyrux meneit B Poccun ucnons3yercs amumncoun Kpacosckoro co
CIIEAYIOIMMU OCHOBHBIMM IIapaMeTpaMM: AKBAaTOpPHaJIbHBIM paauyc 6378,245 kM; NOISPHBIIA
paguyc 6356,863 km; mossapHoe cxarue 1/298,25; miomaas MOBEPXHOCTH 3eMiu okojio 510 mutH
KM2, ee oobem 1,083 - 102 km®. Macca 3emum cocrasmster 5,976 - 107 1.

OTMeTHM, YTO HEMOCPEICTBEHHOMY HAONIOJEHUIO JOCTYIHBI TOJIBKO CaMble BEpXHHE (110
r1youH 15—20 KM) TOpPH3OHTHI 3€MHOW KOpPBI, BBIXOASAIIME HA IOBEPXHOCTh WIIHM BCKPBITHIC
pPYIHUKaMH, IaXTaMUd U OypoBbIMU CKBakMHaMH. Cy>KIEHHs O cOCTaBe M (PU3NYECKOM COCTOSHUU
Oonee TTyOOKMX OO0OJOYEK OCHOBBIBAIOTCS HA JAHHBIX TeO(U3NYECKHX METOJO0B, T.€. HMEIOT
MPEINONOKUTENbHBIN XapakTep. M3 3THX MeTo0B 0c000€ 3HAUEHUE UMEIOT CECMUYECKUN METO/,
OCHOBaHHBIM Ha PETUCTPALUU CKOPOCTH PACIPOCTPAHEHHUS B Teja€ 3€MJIM BOJIH, BBI3bIBAEMBIX
3eMJIETPSICEHUSMH WM WCKYCCTBEHHBIMHU B3pbIBaMU. B odarax 3emIIeTpsCeHHIl BO3HUKAIOT TaK
Ha3bIBa€MbI€ IIPO/IOJIbHBIE CEHCMHUECKHE BOJIHBI, KOTOPHIE PACCMAaTPUBAIOTCS KaK PEaKLUs CPEIbl
HAa HU3MEHEHHWE o0beMa, M TIOMEpEeuHble BOJHBI PEaKUUs CpeAbl Ha H3MEHEHHE QOpMBI, -
pacmpoCTpaHsSIOMUECs] TONBKO B TBEpAbIX Tenmax. Ha ocHOBe reodusuueckux HaOIIOICHUHA
YCTaHOBJIEHO, YTO 3eMJIsl HeoqHOpoaHa U nuddepeHIpoBana BIoiabs paauyca.B Hacrodiee Bpems
U3BECTHO HECKOJBKO MoJENel CTpoeHus 3eMiu. BOoNbIIMHCTBO HCcenoBareneil MpUHUMAET
MOJIENIb, COIIACHO KOTOPOH BBIAENSAIOTCA TPU [IABHbIE OOONOYKU 3eMJIM, pa3leleHHbIE YETKO
BBIPaKEHHBIMU [TOBEPXHOCTSIMH CEHCMHUECKOT0 pasjiena, i€ CKOPOCTU CEMCMUYECKUX BOJIH PE3KO
n3menstores (puc. 8.1) [1, 10, 12, 35]:

5—40 kM

Puc. 8.1. Buyrpensnee crpoerne 3emnn [1]

1) 3emHas xopa - TBepAas BepxHsis oOonmouka 3emun. Ee MomHocTh u3Mensiercs ot 5-10
KM mof okeanamu 110 30-40 kM B paBHUHHBIX 00JacTsAX u gocturaet 50-75 KM B TOPHBIX pailoHAX
(MakcUMaJbHbIE 3HAYECHUsI BCTpeyaroTcs nojx Aunamu u ['mmanasmn);

2) MaHTHsI 3eMJIM DACIPOCTPAHSICTCS HUXKE 3eMHOW Kopbl 10 DiyomHbl 2900 kM OT
MOBEPXHOCTH U TMOJPA3eNseTCcs Ha JIBE YaCTH: BEPXHIOI MaHTHIO - 10 nyouHsl 900-1000 kM u
HIKHIO MaHTHIO - 0T 900-1000 mo 2900 xMm;
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3) saapo 3emiM, TAE BBLICIAIOT BHEIIHEE SApO, - 10 DIyOuHBI OKoio 5120 kM u
BHYTpeHHee sA7Ipo — Hike 5120 kM. 3emras kopa OTHENseTCsS OT MAHTHH B OOJBIIMHCTBE CIy4acB
JIOCTaTOYHO PE3KOM celicMUYEeCKOW rpaHuled - nmoBepxHOcThi0 MoxopoBuunya (cokpameHHo M
oxo, i M). CelicMUYeCKUM METOIOM B BEPXHEW MaHTHH BBISIBJICH CIOW OTHOCHUTEIHLHO MEHEe
IUIOTHBIX, KaK Obl «pa3MATr4eHHBIX» TOPHBIX MOpox - acteHocdepa.B stom ciioe HabmomaroTcs
HOHMKEHUE CKOPOCTH CEMCMUYECKHUX BOJIH, 0COOEHHO MOMNEPEUHbIX, U MOBBIILIEHHE 3JIEKTPUUECKON
IPOBOAMMOCTH, YTO CBUJETEILCTBYET O MEHEE BSI3KOM, 00Jiee TUIACTHYHOM COCTOSHMM BEILECTBa -
Ha 2-3 nopsKa HUXKE, YeM B IOKPBIBAIOIIUX M MOACTUJIAKOMIMX cl10sAX MaHThHU. [Ipennonaraercs,
YTO ATU CBOMICTBA CBSI3aHbl C YAaCTHUYHBIM IUIaBieHUEM BemlecTtBa Mantuu (1-10%) B pesynbrare
6osiee OBICTPOTO MOBBIIIEHUS TEMIIEPATYPbI, HEXKEIH IaBJICHUS C YBEIMUEHHEM ITyOuHbl. Bs3kocTh
acTeHoc(ephl CYIIECTBEHHO H3MEHSETCS KaK B BEPTUKAIBHOM, TaK W B TOPU3OHTAIHLHOM
HalpaBJIEHUH, U3MEHSETCA U €€ MOIIHOCTh. AcTeHocdepa pacronaraeTcs Ha pa3jInyHbIX TyOuHax:
o kKoHTHHeHTaMu - oT 80-120 mo 200-250 xm, mox okeanamu - ot 50-70 mo 300-400 kM. Ona
Hau0oJiee YeTKO BbIpak€Ha U MPUIOAHATA, MecTaMH 10 N1youH 20-25 kM u MeHee, 1101 Haubosee
NOABIKHBIMU 30HAMH 3€MHOM KOpPBI M, HAalpOTWB, CJIa00 BBIpaKeHA W OMYyIIeHa Moja Hauboiee
CIOKOWHBIMU y4acTKaMU KOHTMHEHTOB (LUTaMu iatopm). AcreHocdepe NpuHaIeKUT 00bIlas
POJb B NIYOMHHBIX TEOJIOTUYECKHX IMporeccax. TBepAbIil HalacTeHOCEPHBINA CII0H MAaHTUU BMECTE
C 36MHOI KOpOii Ha3bIBaeTCs TUTOChHEpOoit.

Cpemusisi IJIOTHOCTh 3€MJIM, MO TPaBUMETPHUYECKUM JAHHBIM, COCTaBIsIeT 5,5 T/cM
[T1OTHOCTH TOPHBIX MOpPOJ, CIAraroUIMX 3eMHYI Kopy, koiebmercs ot 2,4 no 3,0 r/em
ConocraiieHue 3TUX 3HAYEHUM CO CpeHEN IUIOTHOCThIO 3€MJIM IIPUBOJIUT K MPEANOI0KEHUIO, YTO
¢ IIyOMHOW JTOJKHO HaOJIIOAAThCsl YBEIMYEHHUE IUIOTHOCTU B MaHTHM M siape 3emnu. Cuutaercs,
YTO B HaJl aCTEHOC(EepHOM yacTH MAHTHUHU HUXKE IpaHULlbl MOXO MOpOAbl 3HAUUTENBHO IUIOTHEE.
ITpu nmepexope OT MaHTHM K sIpy NPOMCXOAMT CKadoK IUIOTHOCTH 10 9,7-10,0 r/cM>, 3aTeM oHa
TOBBIIIACTCS M BO BHYTPEHHEM syipe cocTasisier 12,5-13,0 r/em’.

PaccunraHo, 4TO yCKOpEHHE CHIIBI TSHKECTH M3MEHsieTcs oT 9,82 m/c? y IOBEPXHOCTHU 0
MaKCHMAJIbHOTO 3HaueHus 10,37 M/c? B OCHOBAHHMM HIDKHEH MaHTHH (2900 xm). B snpe 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 peACTaBIsgeT co00i Kak Obl TMTAHTCKUNA MarHuT C CHJIOBBIM HOJIEM
BOKpYT. B COBpeMeHHYI0 310Xy MarHUTHBIE TIOJIF0Ca 3€MJTA PACIIONIOKEHBI BOIM3U reorpaduuecKux
IIOJIFOCOB, HO HE COBMAJAIOT ¢ HUMHU. B HacTosmiee BpeMsl MPOUCXOXKIEHUE NIABHOIO MarHUTHOTO
nojisi 3eMJIM 4Yallle BCEro OOBSACHSIOT C MOMOIIbIO JIMHAMOTEOpUYECKOW KoHuenuuu OpeHkens-
Onp3accepa, CONIACHO KOTOPOM O3TO TMOJE€ BO3HMKAET B pe3ylaprare JCMCTBHSI CHCTEMBI
ANIEKTPUYECKUX TOKOB, BBI3BAHHBIX CJIO)KHBIMU KOHBEKTHUBHBIMU JBM)KEHUSIMHU B JKUIKOM BHEIIHEM
aape npu BpameHun 3emun. Ha oOmuii ()oH MarHMUTHOTO MOJIS HAKJIABIBAETCS BIUSHHE TOPHBIX
MOpOJI, KOTOpbIE cozepkarT (eppOMarHUTHbBIE MHUHEpabl, 3aJ€ralollie B BEpXHEW 4acTU 3eMHOMN
KOpBI, B Pe3yJbTaTe Yero Ha MOBEPXHOCTU 3eMiIM 00pa3yloTcs MarHUTHble aHoManuu. OcTatouyHas
HaMarHWYeHHOCTb TOPHBIX MOPOJ, COAEpKAIIUX (eppOMarHUTHbIE MUHEpasbl, OpDUEHTHPOBaHA, KaK
MarHuTHOE Tmoje 3eMiu, CyIIecTBOBaBIee B Iepuoj uX obOpasoBanus. MccnenoBanus 3ToH
HaMarHWYeHHOCTH MOKa3aji, YTO MarHUTHOE Mojie 3eMJIM HEOJHOKPATHO UCIIBITHIBATIO HHBEPCUH B
XOZI€ TEOJIOTUYECKON HMCTOPHUHU: CEBEPHBIM IOJIIOC CTAHOBMJICS FOKHBIM, @ FOJKHBIM - CEBEPHBIM.
[lkamy MarHUTHBIX HWHBEPCUM HCIONB3YIOT [UIsl COIMOCTABJICHUS TONI TOPHBIX TOPOA U
OIpeZIeNIEHUs UX BO3pacTa.

Jlis TOHUMaHHUS TPOIECCOB, MPOUCXOAAIIMX B DIIyOMHAaxX 3eMJid, BaKHBIM OKa3ajcs
BOIPOC TEIIOBOTO IOJIS IUIAaHETHl. B Hacrosiee BpeMsl BBIAEIAIOT J1Ba UCTOYHMKA TEIIa 3EMIIH -
Conmnue u Henmpa 3emnu. I[IporpeBanume ConHueM pacrpocTpaHsieTcss Ha [IIyOuHY, He
npesbimatomyto  28-30 M. Ha Hekoropoil miyOMHE OT MOBEPXHOCTH pacIojiaraeTcst IMosic
MOCTOSIHHOW TeMITepaTypbl, PaBHOW CpPEIHETrOJ0BOM TeMIlepaType [IaHHOM MECTHOCTH. Tak, B
Mockse Ha miyoune 20 M HabmroaeTcs MOCTOSIHHAs Temmeparypa, paBHas +4,2 °C, a B Ilapmxke
+11,83 °C na mybune 28 M. Huxke mosica mOCTOSIHHON TeMmIiieparypbl HaOMIOIEHUSMH B IIaXTax,
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pYIHHMKaxX, OypOBBIX CKBa)KMHAX YCTAHOBJICHO IOBBIIICEHUE TEMIIEpPAaTypbl € IIIYOMHOM, YTO
00yCJIOBJIEHO TEIIOBBIM IMMOTOKOM, OCTYMHAIOIIUM U3 HEIP 3EMIIH.

Cpennee myis 3eMiu 3HaY€HUWE BHYTPEHHErO TEIJIOBOrOo MoToka - okoio 1,4-1,5
MKKaJ1/CM’B CeKyHZLy. YCTaHOBICHO, YTO TEILIOBO IIOTOK 3aBHCHT OT CTEIICHH IOBHKHOCTH KODBI
Y HHTEHCUBHOCTHU SHJOICHHBIX (BHYTPEHHMX) IpoOLECCOB. B mpenenax CIOKOHHBIX pailoHOB
KOHTUHEHTOB €ro 3HaY€HHE HECKOJbKO MeHblIe cpenHero. CyllecTBeHHble KoJeOaHUs TEII0OBOro
MOTOKA XapaKTePHBI JJIsi TOp, Ha OOJIbIIIEH YaCTH OKEAHHUYECKOTO JHA TEIJIOBOM MOTOK IMOYTH TaKOU
JKe, KaK Ha MarepUKOBBIX paBHHUHAX, HO B MpeJeax TaK Ha3bIBaeMbIX PU(PTOBBIX TOJUH CPEIUHHO-
OKEaHCKUX XpeOTOB YBEIMYHMBAETCS HMHOIAA B 5-7 pa3. Bricokue 3HaUeHHUs TEIUIOBOTO MOTOKA
OTMEYEHBI BO BHYTpEeHHUX obnacTsax KpacHoro mops.

HcTouHMKM BHYTpPEHHEH TEIIOBOW 3HEPrMM 3€MJIM €lle HEI0CTaToO4HO Hu3ydeHbl. Ho
OCHOBHBIMH CUHMTAIOTCS: 1) pacmaja paJlOaKkTUBHBIX 3JIEMEHTOB (ypaHa, TOpHs, Kamus U 1p.); 2)
rpaBuTaniMoHHas auddepennuanys ¢ nepepacmpeneneHueM MaTepuana 1o MIOTHOCTH B MAaHTUU U
A7Ipe, COMPOBOXKIAIOIIAsICS BblIeJIeHHEM TeroThl. Habnronenus B pyaHHKaX, MaxTax U OypOBBIX
CKBa)XMHAX CBHUJIETEILCTBYIOT O MOBBIIICHUU TEMIIEpaTyphl ¢ MIyOMHON. J{1s ee XapaKTepuCTUKU
BBEJICH N€OTEpPMUYECKHUI T'paJMEHT - HapacTaHUe TeMmIeparypsl B rpaaycax Llenbcust Ha equHUIYY
1youHbel. Ero 3HaueHWs pa3nu4HbI B pa3HBIX MecTax 3eMHOro mapa. CpemHuM CcuuTaercs
npumepHo 30 °C Ha 1 kM, a KpailHHe 3HaYeHUs AMAara3oHa pazIuvarTcs Oojee 4em B 25 pas, uro
OOBSICHSIETCSI  pa3IMYHOM  DHJIOTEHHOW  AKTUBHOCTBIO  3€MHOM  KOpPbl M pa3jIM4yHOMN
TEIUIONPOBOIHOCTHIO TOPHBIX Mopoa. Haubomnpimii reorepmudeckuii rpaauent, pasubiii 150 °C Ha
1 kM, ormeden B mrare Operon (CIIIA), a naumensmmii (6 °C Ha 1 xM) - B KOxHOU Adpuke. B
Konbckoli ckBaxuHe Ha miyomHe 11 kM 3apeructpupoBaHa Ttemmeparypa okxono 200 °C.
HaunGonbine 3HaueHus rpajiueHTa CBSI3bIBAIOT C MOIBUKHBIMHU 30HAMH OKEaHOB M KOHTUHEHTOB, a
HAaUMEHbIINE — C Haubojee YCTOMYUBBIMH M JIPEBHUMHU Yy4aCTKaMH KOHTHHEHTAJIbHOH KOPBI
M3meHeHne Temreparypsl ¢ TIIYOMHOH OIpeneNeHO BecbMa MPUOIU3UTENBHO IO KOCBEHHBIM
JTaHHBIM. J{7151 3eMHOI KOpBI pacyeThl TEMIIEpaTyp OCHOBBIBAIOTCA ITIABHBIM 00pa3oM Ha JTaHHBIX O
TEIUIOBOM ITOTOKE, TEIUIONPOBOJIHOCTH TOPHBIX MOPOJ, TEMIIEPATypE JaB, HO JUIsl OOJBLINX TIyOUH
TaKMe JAHHbIE OTCYTCTBYIOT, M COCTaB MaHTHHU M fA1pa TOYHO HeusBecTeH. lIpenmonaraercs, 4rto
HUKE acTeHoc(epbl TemIeparypa 3aKOHOMEPHO IOBBIIIAETCS MPH 3HAYUTEIIBHOM YMEHbBIIEHUU
re0TEPMUYECKOrO TPaJAUEHTA.

Ha ocHoBe npezncraBieHuil 0 TOM, 4TO PO COCTOUT INIaBHBIM 00pa3oM U3 XkKeies3a, ObUIH
IIPOBEJCHBl PacyeThl €ro IUIABJIEHUS Ha Pa3jM4YHBIX I'PAaHUIAX C YYETOM CYILECTBYIOILETO Tam
nasinenud. [lonydeHo, 4yTo Ha rpaHUIle HUKHEW MaHTUM M spa TeMIleparypa IUIaBICHUsS KeJe3a
noskHa ObiTh 3700 °C, a Ha rpaHulle BHELIIHETO M BHyTpeHHero saapa - 4300 °C. 13 sroro nenaercs
BBIBOJI, UTO C (pu3MyecKoil TOukM 3peHusi Temreparypa B siape coctasisier 4000-5000 °C. st
CPaBHEHHMs MOJKHO YKa3aTh, 4TO Ha oBepxHocTH ConHua temneparypa 4yt MeHblie 6000 °C.

Kocuemcss Bompoca 00 arperarHomM coctosiHud BemlecTtBa 3emud. CuuTaercs, dYTO
BEILIECTBO JUTOC(HEPHI HAXOIUTCS B TBEPJOM KPHCTANIMYECKOM COCTOSIHUM, TaK KaK TeMmIeparypa
IIPU CYILIECTBYIOIINX AABJIEHUSAX 3/1€Ch HE JJOCTUTaeT TOUKH IiaBiaeHus. OJJHaKO MECTaMu U BHYTpU
36MHOM KOpBI CEHCMOJIOrM OTMEYal0T HAJIW4YME OTAEIbHBIX HU3KOCKOPOCTHBIX  JIMH3,
HarOMHUHAIOMUX acTeHochepHbIil cioil. [lo ceficMuYeckuM JTaHHBIM, BENIECTBO MAHTHH 3EMIIH,
gyepe3 KOTOPYIO NMPOXOAAT KaK IIPOAOJIbHBIE, TAK U MONEPEUHbIE CEICMUUECKUE BOJIHBI, HAXOIUTCS B
3¢ deKTUBHO-TBEPAOM COCTOSSHUU. [Ipu 3TOM BeliecTBO HUKHEW MaHTHUU, BEPOSTHO, HAXOAUTCS B
KPUCTAJNINYECKOM COCTOSIHUHM, IIOCKOJIBKY CYILIECTBYIOIIEE B HHUX JaBJICHUE IPENSATCTBYET
riasneHuto. Toabko B acTeHOCdepe, TAe CKOPOCTH CEHCMHYECKUX BOJH MOHWKEHBI, TEMIleparypa
npuOIMKaeTcs K TOUKe IuiaBieHus. [lpenmnonaraeTcs, 4To BEIECTBO B aCTEHOC(HEPHOM CII0€ MOXKET
OBITh B aMOpP(HOM CTEKJIOBHIHOM COCTOSIHMH, a 4acTh (MeHee 10%) make B pacriiaBJICHHOM.
[eopusnueckue gaHHBIE, a TaKKe€ OYard MarMbl, BO3HMKAIOLIME HAa pa3JMYHBIX YPOBHIX
acTeHoCc(epHOro Cios, YKa3bIBalOT Ha HEOAHOPOAHOCTh M PACCIOEHHOCTh acTteHocdepsl. Urto
KacaeTcs COCTOSHMSI BEIECTBAa B siipe 3eMJIM, TO OOJIBIIMHCTBO MCCIEOBATEIed CUUTAIOT, YTO
BEIIECTBO BHEIIHETO si/Jpa HAXOJUTCS B JKUIKOM COCTOSHHHU, a BHYTPEHHEE SIp0O — B TBEPIOM,
IIOCKOJIBKY TIEpeXoJ] OT MaHTUU K SApY COINPOBOXKAAETCS PE3KUM CHI)KEHHEM CKOPOCTH
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IIPOJOJIBHBIX CEMCMUYECKUX BOJIH, @ IIOIIEPEYHBIE BOJIHBI, PACIIPOCTPAHAIOIIUECS TOJIBKO B TBEPAOU
cpene, B HEro He BXOIAT.

Bomnpoc 2. BemecTBeHHBbIH COCTaB M CTPOEHUE 3eMHOI KOPbI

AHaiu3 XUMHUYECKOTO W MHHEPAbHOIO COCTaBa 3€MJIM HMMEET CYIIECTBEHHBIM
TEOPETUUECKUI U MPAKTUYECKUNH MHTEPEC: OH MOXET MPUOTKPHITH MHOTHE TaliHbI 0Opa30BaHUs U
HBOJIIOLIMY HAIICH TUIAHETHI U JIaTh KIIFOY K OoJiee 23PPEKTUBHOMY MTOMCKY MHHEPAIBHBIX PECYpPCOB.
O cpeanem cocTtaBe 3eMJIM CyAST IO BEUIECTBY, M3 KOTOPOIO COCTOAT METEOPHUTHI, TaK Kak
CUMTAETCsl, YTO MMEHHO M3 3TOr0 Marepuaja B CBOE BpeMsi MPOU30LUIM IaHeThl CoJIHEYHOM
CHUCTEMBI, B TOM uuncie 3emis [12, 24, 27, 35 u ap.]. Beinenstor kamennsie (97,7% Bcex Haxoo0K),
xkene3zokamennbie (1,3%) u xenesnsie (5,6%) mereoputThl. X XUMHUECKUN aHAIN3 IO3BOJISIET
HPENOJIOKUTh, YTO B COCTaBe 3emin mnpeoOmamaer skene3o (30-36%), kuciopon (29-31%),
kpemuuit (14-15%) u maruuii (13-16%). Kpome TOro, KoJIM4ecTBO CEphbl, HUKENS, aTIOMUHUS U
KaJIbIUsl U3MEPSETCS eUHUIIAMH TIPOIEHTOB Kax/blil. Bce ocTranbHble 371€eMEHTHI IPUCYTCTBYIOT B
KOJIM4YeCTBE, MeHbIIeM 1%.

Haubonee nocroBepHbie CBEIEHUS UMEIOTCS O XUMUYECKOM COCTaBe CaMOil BepXHEH yacTu
3€MHOM KOpPbI MAaTEPHUKOB, JIOCTYITHOM JIsi HEMOCPEICTBEHHOTO HaOoneH s u ananuza [12, 24, 27,
35 u ap.]. IlepBbie nanubie ObuTH omyOiaMKoBaHbI B 1889 1. amepukanckuMm yueHbiM . Knapkowm,
KOTOPBI TONYYMJI MX Kak CpeAaHue apudMeTHuecKne MMEBIIUXCS B ero pacrnopsokernnn 6000
pe3ynbTaTOB XMMHYECKOTO aHajn3a pa3JIMYHBIX TOPHBIX Topod. B nanpHeidmeM 3Tu JaHHBIE
YTOUHSAJIUCh. B coctaBe 3eMHON KOpbl Haubosiee pacnpoCTPaHEHbI CIEAYIOLIUME 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%), narpuit (1,8%), kanuii (1,3%).
Eie nsaTe 2M1eMEHTOB coJiepKarcs B 3¢MHOW KOpe B KOJIMYECTBE ACCATHIX JIOJIeH MPOIEHTa: TUTaH
(0,52%), yrnepon (0,46%), Bonopox (0,16%), maprauer (0,12%), cepa (0,11%). Ha Bce ocrasibabie
3JIEMEHTHI NpuxoauTces okoio 0,37%.

B 1924 r. wnopBexckuit wucciaegoarens B.M. TonbImmuT nOpemiokmwi —MIHPOKO
UCIIONB3YEMYIO U B HACTOAIIEE BPEMsI T€OXUMHUYECKYIO0 KIacCU(DUKAIIMIO XUMUYECKUX DIIEMEHTOB,
pa3lie B WX Ha YEThIPE TPYIIIHL:

¢ cunepodunpHas rpynmna XUMUYECKUX 3JIEMEHTOB BKIIIOYAET B ce0s 2JIEMEHTHI ceMeiicTBa
JKele3a, IUIATUHOBBIE MeETallbl, a Takke MoiaubaeH u peHuil (Bcero 11 smemeHTOB), 1O
TeOXUMHYECKUM OCOOEHHOCTAM OIIM3KHUE JKENe3y;

O nuTOUIBHBIE AJIEMEHTHl COCTABISAIOT TPyNMIy U3 53 3IEMEHTOB, COCTABISIOLINX
OCHOBHYIO MacCy MUHEPAJIOB 3€MHOM KOPBI (IUTOCQEpbl): KPeMHUHN, TUTaH, IUPKOHUH, PTOP, XJI0D,
aJFOMUHU, HATPU, KaTUi, MarHuid, KanbUWWd U T.]1.;

¢ xampkounpHAs TPyNIa XUMUYECKHUX DIEMEHTOB IIPEJICTABICHA CEpOi, CYypbMOM,
BUCMYTOM, MBIIIBSKOM, CEJIEHOM, TEITYPOM M PSJIOM TsDKEJBIX IBETHBIX METAJUIOB (MeAb U 1p.) -
Bcero 19 nneMeHTOB, CKIOHHBIX K 00pa30BaHUIO MPUPOAHBIX CYIb(OUIOB, CEICHUOB, TEITYPHIOB,
cynbdocosied ¥ MHOTJA BCTPEYAIOUIMXCS B CAaMOPOJHOM COCTOSIHUU (30J10TO, cepedpo, pTYTh,
BHUCMYT, MBIIIBSK H JIp.);

0 K arMoQuUIBHON TpyNIe MNPUUYUCICHB XUMHUYECKHE OJIIEMEHTHI (a30T, BOIOPOI,
Onaropo/iHble Ta3bl), TUMUYHBIE JIJIS 36MHON arMOc(epsl, B COCTaBE KOTOPOH OHU MPUCYTCTBYIOT B
BHJI€ CBOOOIHBIX aTOMOB WJIM MOJIEKYJI.

3eMHYI0 KOpY Clarair0T pa3Hble TPYIIbl TOPHBIX MOPOA, PA3IUYAOMIMXCA YCIOBUSMU
o0Opa3oBaHMsI U cOcTaBOM. [OpHbBIE MOPOABI MPEACTABISAIOT COOONW MHHEpalbHBIE arperarsbl, T.e.
OTIpeNIeIEeHHOE COYeTaHHEe MUHEpaloB. Munepanamu HA36186a10M  NPUPOOHLIE  XUMUYECKUE
COCOUHEHUsI UNU CAMOPOOHble XUMUYECKUe JleMeHmbl, KOmopvle BO3HUKAU & pesyivmame
ONpeoeneHnbX  PUIUKO-XUMUUECKUX NPOYEeccos, NpOMeKarnwux 6 3eMHOU Kope U Ha ee
nosepxHocmu. BOIBIIMHCTBO MHHEPAIOB MPEACTaBIAET COOON KpPHUCTAJUIMUECKHE Tella, U JIUIIb
HEMHOTHE U3 HUX - aMopduble. DOPMBI MPUPOIHBIX KPUCTAIIIOB Pa3HOOOpPa3HBI M 3aBHCSIT OT
3aKOHOMEPHOTO DACTOJIOXKEHUS B TPOCTPAHCTBE MHUKPOYACTHI[ — arOMOB, HWOHOB, MOJIEKYI,
00pa3yomuX CTPYKTYPy KPUCTAIOB, WM WX KPUCTAUTMYECKYIO (IIPOCTPAHCTBEHHYIO) PEIIETKY.
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Hns  dopmupoBaHus STOH CTPYKTYpbl OOJNBIIOE 3HAuUCHHE MMEIOT (U3UKO-XMMUYECKHE H
TepMOIUHAMUYECKUe yciaoBus. Tak, rpadut — caMmblii MATKUN (TBEpAOCTh 1) MuUHEpa - 00pa3yeT
Ta0IMTYAThIC KPHUCTAJUIBI, a aliMa3 - CaMblil TBEpIbIid MuHEpan (TBepaocTh 10) - umeeT camyro
COBEpIICHHYIO KyOMYeCKyI0 Ipyniny cuMMeTpuu. Takas pa3HHIla B CBOWCTBAX CBsA3aHA C pa3HULEH
B PaCHOJI0XEHUH aTOMOB B KPUCTAJITMUECKON pEIIeTKe.

B mnacrosmee Bpems m3BecTHO Oomee 2500 mTpUPOAHBIX MHUHEpAIOB, HE CUYUTas
pa3sHOBUAHOCTEH, HO TOJBKO HeMHorue (okosno 50) - mopomooOpa3yromue - ydacTBYIOT B
00pa30BaHUM TOPHBIX MOPO/I, CIAralONINX 3eMHYI0 Kopy. OcTaibHble MUHEpasbl B TOPHBIX MOPOAAX
BCTPEYAIOTCS B BHJE HE3HAYUTENIBHBIX NMPUMECEH M HAa3bIBAIOTCS AKLECCOPHBIMH MUHEpPATaMU.
Knaccudukanus MuHEpaaoB OCHOBaHA Ha UX XUMUYECKOM COCTaBE U KPUCTAJUIMYECKOU CTPYKTYpeE.
['maBHeiimme mopoaoodpa3yroye U pyJHble MUHEPaIbl 00bETUHIIOTCS B HECKOJIBKO MUHEPAIbHBIX
KJIACCOB:

¢ caMOpomHBIE EMEHTBI: CAMOPOIHOE 30JI0TO, cepedpo, Meb, TIIaTHHA, rpadut, anmas,
cepa;

O cynbGuABL: TUPUT, XaTbKOIUPHUT, TAJICHUT, KHHOBAPH;

O ranougHbIe COCIMHEHHMS: TATHUT (IOBapEHHAs COMb), CHIIbBUH, KAPHAILTUT U (DIFOOPUT;

¢ OKCHIBI W THIPOOKCHJBI: KBapIl, ONajJ, MarHeTUT (MAarHUTHBIA KEIE3HSK), TeMAaTHT,
KOpPYH/I, TUMOHHT, T€TUT;

¢ xapOOHATHI: KaJbIUT (M3BECTKOBBIH IINAT), MPO3padHasi pa3HOCTh KOTOPOTO HA3bIBACTCS
WCJIaHJICKUM HITMAaTOM, JI0JIOMHT;

¢ docdarsr: anarut, pochopur;

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

O Bonb(dpamarsl: BOIbPpaMUT;

O cunmukarbl: KBapll, OJIMBUH, OEpHILI, MUPOKCEHBI, pOroBas 0OMaHKa, CIIONbI, 3MEEBUK,
TaJIbK, IJIAyKOHUT, TTOJIEBBIC IINATHI.

OcoOplif KJTacc MHHEPAJIOB COCTABISIOT CHIMKAThl. B STOT Kkilacc BXOmAT HaumOosee
pacnpocTpaHeHHbIE B 3eMHOH kope (Oomee 90% mo Becy) MOpPOIOOOpA3yIOIIHE MUHEPAIIBI,
Ype3BBIYAITHO CIOKHBIE IO XMMUUYECKOMY COCTaBy U YUaCTBYIOIIME B CTPOSHUU BCEX TUIIOB TOPHBIX
MOpOA, B TEPBYIO OYEpeIh MarMaTHYecKux W Meramoppudecknx. OHU COCTABISIOT MPHUMEPHO
TPeTh BCEX M3BECTHBIX MHUHEpanoB. MHorma B cHIMKaThl BKIIOYAOT KBapil. OCHOBY
KPHUCTAJUTMYECKON PEIISTKH CHUITMKATOB COCTABIISICT MOHHAS YeThIpeXBayieHTHas rpynmupoBka SiOa.

Eme npeBHME pyaOKOMbl MOAMETHIIA, YTO B PYIHBIX MECTOPOXKICHHUSIX OTAEIbHBIC
MHUHEpaJIbl BCET/Ia BCTPEUaroTcsi coBMecTHO. COBMECTHOE HAaXOXKICHWE MHUHEPAJoB 00O03HAYAETCS
TEPMUHOM «IIapareHe3ucy WK «IapareHe3y (rped. «mapay - Bosine, noasne). s kaxkaoro mpoiiecca
MHUHEpaI000pa30BaHMs XapaKTepHBbl CBOM 3aKOHOMEPHBIE COUETaHWs MHHEpajoB. B KkadecTBe
MPUMEPOB TapareHe3nuca MOXXHO MPHUBECTH KBapil W 30J0TO, XaIbKOMHUPUT U CepeOpsHbIE pPYIbL.
3HaHWEe TapareHe3uca MHHEPAJIOB O0Jerdaer 3agady MOWCKa IOJIE3HBIX HCKOMAeMBIX IO HX
cnyTHUKaM. Tak, CIyTHUK anmMas3a mupon (Pa3HOBHIHOCThH TPaHaTa) MOMOT B CBOE BPEMsI OTKPHIThH
KOPEHHBIE MECTOPOXKJICHHS aIMa30B B SIKyTuu.

OmnpeneneHHoe COYeTaHNE MUHEPAJIOB, KaK YKa3bIBaJOCh BBIIIE, 00PA3YET 20pHblE NOPOObL
- NpUpoOHble azpecamvl MUHEPANo08 0Oonee UMY MeHee NOCHMOAHHO20 MUHEPALOSUYECKO20 U
XUMUYECKO20 COCMAsa, 0opazyiouue camocmoamenbhble 2eoocudecKue mena, ciazaruue 3emMHyo
kopy. @Dopma, pa3Mepbl W B3aMMHOE pPAaCIOJIOKECHHE MHHEPAIBHBIX 3€peH O00YyCIOBIMBAIOT
CTPYKTYPY M TEKCTYpY TOpHBIX mopoa. Crararomiye 3eMHYI0 KOpY TOpPHbBIE MOPOABI B OOIBIINHCTBE
CBOEM TIPEJICTABIISIOT arperar MHOTUX MHHEPAJIOB, peXe OHU COCTOSIT U3 3€peH OJHOTO MUHEpaa.
MuHepanbHBIi COCTaB, CTpoeHUE U (OPMBI 3aJeTaHus TOPHOM MOPOIBI OTPAXKAIOT YCIOBHS e
o0pazoBaHws.

[To mpouCX0XKIEHUIO TOPHBIE TOPOABI PA3EISIIOT Ha TPH TPYIIIIHL:

1) maemamuueckue TOpHBIE TIOPOIBI, OOpasyolMecs B pe3yiabTare BHEAPCHUS
(MHTpY3WBHBIC TOPOABI) B 3€MHYIO KOPY WM M3BEPXKEHHS Ha MOBEPXHOCTh MarMbl (3¢ddy3uBHBIE
nopozpl). M3nuBmiascs Ha MOBEPXHOCTh MarMa Has3biBaeTcs 1aBoil. C MarMaTH4eCKHUMHU CBSI3aHBI
MHOTHE MECTOPOXKJIEHUSI METAJUTMUECKHUX MOJE3HBIX MCKOMAeMbIX, a TAK)Ke almaTUTOB, aJMa3oB U

88



T.1.;

2) ocadounvie TOPHBIC TMOPOABI, OOpPa30BaBINHECA TMPH OCAKIACHUU Pa3pyIICHHBIX
MarMaTuyecKux MOpoJ M HEKOTOPHIMU JIPYTUMU IYTSIMU B OKEaHE, MOPsIX, 03epax U pekax. B ux
COCTaBe BBIJIEISAIOT OOJOMOYHBIE, TIIMHUCTBIE, XUMHYECKHE M opraHoreHsbole. Kak mone3Hbie
MCKOIIaeMbIe UMEIOT 3HAYCHUE CIEAYIOIINE 0CaTOYHbIE TOPOBL: HEPTH, ra3, yroib, TOp¢, OOKCHUTHL,
dbochoputsr u ap.;

3) memamopghuueckue TOPOIBI, T.€. NMPeoOpa3OBaHHBIE M W3 MarMaTHYeCKHX, U U3
ocanouHblx. B meramopduueckux — yciaoBHsX ~— (QOPMHPYIOTCS  JKEJE3Hble,  MEIHBIE,
MOJIUMETAITUICCKUE, YPAHOBBIC U IPYTHE PYIIbI, a TAKXKe TpaduT, AparoreHHbIe KAMHU, OTHEYTIOPBI
u Tn. HWuorma wu3 rpynmbl MeTaMOpGUYECKUX BBIACISIOT KaK CaMOCTOSITENbHBIM  KIlacc
METaCOMaTHYECKUE TOPHBIE MOPOJBI, 00pa30BaBIIMECS B pe3yjbTare METacoMaTH3Ma - Ipoliecca
3aMEILECHHS] OJIHUX MHUHEPAJIOB JPYTMMHU C CYILIECTBEHHBIMU M3MEHEHHUSIMU XMMHUUYECKOTO COCTaBa
TOPHOM MOPOJIBI, HO C COXPaHEHUEM €€ 00beMa U TBEPIOTO COCTOSIHUS MPH BO3ACHCTBUN PACTBOPOB
BBICOKOW XMMHUYECKOM akTUBHOCTHU. [Ipu 3TOM nponcxoauT MUrpamnusi XMMH4ECKUX JIEMEHTOB.

W3 ocafodHbIX, MarMaTn4ecKux U METaMOPPUIECKUX TOPHBIX MOPO/I, 3aICTAIONINX 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 PAaBHUHBI M TOpPHBbIE OOJIACTH, 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 Gornee) U CpeAMHHO-OKEAHCKUE XPEOTHI.

OOBIYHO BBIIEISIOT YETHIPE IMIABHBIX THIA 36MHON KOPBI: KOHTUHEHTAJIbHBIN, OKEAaHCKUH,
CyOKOHTHHEHTAIBHBIN 1 cyOokeanckuit [10, 12, 30, 35].

Konmunenmanvnoiii mun 3eMHOW KOpbI MMEET Pa3IMYHYI0 MOIIHOCTH (TONIIMHY): B
npe/enax KOHTUHEHTAIBHBIX paBHUH — mIaTGopm - 35-40 KM, B MOJIOJIBIX TOPHBIX COOPYKCHHSIX -
55-70 kM. MakcumanbsHas MOITHOCTH (0Koso 70-75 kM) ycranoBieHa nof ['umanasmu u Aunamu. B
CTPOEHUU KOHTHHEHTAJIbHOM KOpbl YYacTBYIOT [B€ IVIABHBIE YaCTU: OCAJO04HAs, COCTOALIas W3
OCaJOYHBIX  TOPHBIX  MOPOA;  KOHCOJIUJIMPOBAHHAs, CIOKEHHAas  MarMaTU4eCKUMH U
MeTaMOpPPUYECKUMH  TMOpPOJaMH,  KOTopas  OOBIYHO  pa3lensieTcs  Ha  TPaHUTHBINA
(TpaHUTOTHENCOBBIN) U 0a3aIBTOBBIN (IPaHYIHTO-0a3abTOBBIN) ciou. [[nst Bcex cioeB 3eMHOI
KOpBI XapaKTepHa MepeMeHHasi MOIIHOCTh. Tak, MOIIHOCTh OCaJ04YHOIO CJIOSI KOJIEOJIEeTCs OT HYIs
(Ha mmTax - bantuiickoMm, AIJaHCKOM M Ap.) 10 5 KM B Mpefesiax KOHTHHEHTAIbHBIX PaBHUH U
TOJILKO B KPYNHBIX IPOrudax KOHCOJUAUPOBAHHOM KOpbl yBenuuuBaercs A0 8-10 kv u Oonee. B
OpPOTEHHBIX 00JACTSIX B MPEATOPHBIX M MEXKTOPHBIX MPOTHOax STOT cioil mocturaer 15-20 k.
MOMHOCTh TPAHUTHOTO cJI0sl u3MeHseTcs oT 10 70 25 KM B 3aBUCUMOCTH OT OOIIEH MOIIHOCTH
3eMHON KOpBI, HA paBHUHAX OHa COCTaBIsieT MpuMepHO 15-20 kM, B ropHBIX paiioHax - 20-25 kM.
bazanbsToBBIN CllON Takke o0anaeT M3MEHUYMBOW MOIMHOCTHIO - OT 10-15 mo 20 kM B mpenmenax
mw1athopM U 10 25-35 KM B HEKOTOPBIX TOPHBIX COOPYKEHHSX.

Okeanckuti mun 3€MHOM KOPBI, XapaKTepHBIH i Jio)ka MHUPOBOrO OKeaHa, Pe3KO
OTIIMYAeTCsl OT KOHTMHEHTAJIbHOTO Kak MO MOIIHOCTH, TaK M MO cOCTaBy. B HeM oTcyTcTByeT
TPAHUTHBINA CJIOW, @ MOITHOCTH KojiebmeTcs ot 5 10 12 kM, B cpenHeM cocTasisisg 6-7 kM. CocTouT
OH U3 Tpex clioeB: 1) mepBbIil (BepXHMIA) CIIOM PBIXJIBIX MOPCKHX OCAJKOB MMEET MOIIHOCTH OT
MEPBBIX COTEH METPOB /10 | KM, pexxe Oonblie; 2) BTOpoil ciioil umeeT MoiHoCTh oT 1 10 1,5-3 kM.
[To maHHBIM OypeHus, CIOW MpeAcTaBleH 0a3aJlbTOBHIMU JIABAaMH C TOJYUHEHHBIMH MPOCIOSMHU
KPEMHUCTBIX M KapOOHATHBIX MOpOA; 3) TpeTHil cioil MomHOCThIO 3,5-5 KM MOKa He MpoiineH
OypeHueMm.

Cyboxeanckuii mun 3eMHON KOPBI XapaKTEPEH ISl TITYOOKOBOIHBIX KOTJIOBHH OKPAaMHHBIX
U BHYTPEHHHUX Mopel (rokHas kornoBmHa Kacmwmiickoro, Uepnoe, Cpeamzemuoe, OXoTckoe u
npyrue Mopsi). OcoOEHHOCTh CTPOEHHSI 3TOro THMNA 3€MHOW KOphl — OO0Jjblllas MOIIHOCTb
ocanouHbIx mopon (10 4—10 kM, mectamu 10 20 km). [logoGHOE cTpoeHUE KOPBI XapaKTepHO U IS
HEKOTOpBIX NIIyOOKMX BIAJWH Ha Cylle, Hampumep JUIsl LeHTpanbHON wactu [Ipukacmuiickoit
HU3MEHHOCTH (BIIaIUHBI).
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CyOKOHTHHEHTAJIbHBIA THIT 3€MHOW KOPBI XapaKTEpeH AJs OCTPOBHBIX IYyT (AJEyTCKOM,
Kypunbckoit 1 ap.) u okpauH marepukoB. [lo cTpoeHHIO OH OMM30K K MaTE€pPUKOBOMY THITY, HO
uMeeT MEHbIIYI0 MOIHOCTh (20—30 kM). OcOOEHHOCTHIO CYOKOHTHHEHTAIBHOM KOPbI OCTPOBHBIX
IyT SIBJISIETCS HEYETKOCTh Pa3/ICJIeHUs CII0€B KOHCOIUIUPOBAHHON KOPBI.

[Tocnennue reopusnveckre JaHHbIC U MaTepHallbl YHUKAIBHOH cBepxTiryookoit Konbckoi
CKBa)KMHBI ITTyOMHON CBBINIE 12 KM MO3BOJSIOT TOBOPUTH O Topaszao Oojiee CIOXKHOW CTPYKType
36MHOM KOpBI U MHAYE MOAONTHU K UCTOJIKOBAHUIO CTPOEHUS 36MHOM KOPbI, CTUMYJIUPYSI CO3JJaHUE €€
HOBbIX Mogzeneid. Hampumep, B wmomenu H.M. IlaBieHkoBOW KOHCOJUIMPOBAHHAS 4YacTh
KOHTHUHEHTAJIbHOW KOPbI (HUXKE OCAJ0YHOIO CJIOS1) B OTJIMYME OT ONMMCAHHOW JBYXCIIOMHON MOAEIN
paszzaensieTcst Ha TpH cliosl. bonee Toro, mpeacTaBieHHas IBYyXCIOWHAS MOAENTb KOHCOIUIUPOBAHHOM
YaCTH KOHTUHEHTAJIHHON KOPBI C BBIACICHHEM T'PAHUTHOTO U 0a3ajJbTOBOTO CJIOEB OCHApUBACTCS
MHOTUMHU  ceficMonioramu. leodusnueckue HUCCIENOBaHUS  CBUACTEIBCTBYIOT O  IOJHOMN
HEOIPEIEICHHOCTH B IIOJOXEHUHM TPAHULBl MEXAY 3TUMHU CIOSIMH. ODTO MOATBEPAMIM HUTOTH
Oypenus Konbckoil cBepxrinyOokoi ckBakuHbI. 110 mpenBapuTenbHbIM CECMUYECKUM JIaHHBIM, 3Ta
CKBa)XMHA JIOJDKHA OblJIa BCKPBITH 0a3albTOBBIA CIIOW Ha TIIyOMHE OKOJIO 7 KM, OIHAKO 3TOrO HE
MIPOU30IIIO, OKa3aJI0Ch, YTO CEHCMHUYEcCKas IpaHUIla MPOXOAUT BHYTPH OJHOOOPA3HOW TOIIIM
MeTaMOp(HUIECKIX TTOPOI.

OTo emie pa3 MOTYEPKHUBACT, YTO CTPOCHHE 3€MHOI KOpHI U 3eMJIM B LIEJIOM OTJINYaeTCs
0O0JIBIION CIIOKHOCTBIO M Pa3HOOOpa3ueM BCJEJCTBUE PA3NUYHOM UCTOpUU €€ (POPMHUPOBAHUS U
pa3IMYHOTO XapakTepa NPOTEKAIoIIMX B HEW mporeccoB. MHOroe emie OCTaeTcs HEsSCHBIM,
OCOOEHHO B MHTEPIIPETALIMU BEUIECTBEHHOIO COCTaBa HUKHUX CII0E€B KOHTHHEHTAIbHON KOPBI.

Bonpoc 3. I'mapocdepa n armochepa 3emian

Tuopocpepa — 600Has obonouka 3emnu, exOuaOWaAs 6 cebs 6CHO XUMUYECKU He
ceasannyio 600y. Boga npucyrcTByeT Ha 3emiie B TpeX (Pa3oBBIX COCTOSHUSX: TBEPAOM, KHUAKOM U
rasooGpassom. U3 moutu 1,5 Mip km® o6imero oGbema Box THApocdepsl 0Komo 94% MpHXOTHTCS
Ha MupoBoii okeaH, 4% — Ha nox3eMHbIe BOABI (OOJBIIYI0 UX YacTh MPEACTABISAIOT TITyOMHHBIE
paccoinsl), 1,6% -Ha JeIHUKHU U TOCTOSIHHBIE CHera, 0koJio 0,25% - Ha MOBEPXHOCTHBIE BOJbI CYIIH
(pexu, o3epa, 60moTa), Oonblas YyacTh KOTOPBIX pacmoioxkeHa B o3epax [1, 7, 14, 16, 19]. Bona
IPUCYTCTBYET B aTMOC(EPE U )KUBBIX OPraHU3Max.

EnuncTBO ruapocgepsbl 00yCIOBICHO Kpy2eo8opomom 800kl - IPOLIECCOM €€ HETPEPHIBHOTO
NepeMenIeHs] MOJ BO3JEHCTBHEM COJIHEYHON OSHEPrUM U CHJIbI TSKECTH, OXBaThIBAIOLIUM
ruzpocepy, armochepy, murochepy u xKuBble opraHnusMsl (puc. 8.2). KpyroBopoT Boabl ciaraercs
U3 UCIIapEeHUs C TOBEPXHOCTU OKeaHa, epeHoca Biaru B arMocdepe, BbINaJeHUs 0CaJKOB HA OKEeaH
U CyLIy, X NPOCAYMBaHMsI U IIOBEPXHOCTHOIO M MOA3EMHOIO CTOKa C CyIIM B OKeaH. B mpornecce
MHUPOBOTO KpPYroBOpOTa BOJbl IPOUCXOJUT TIOCTENEHHOE €€ OOHOBJIEHHE BO BCEX YacTAX
ruzpocepsl. Ilpudem mnop3emHble BOAbI OOHOBISIIOTCS 3a COTHH, THICSYM W MUJUIMOHBI JIET;
MIOJISIPHBIE JIEAHUKH - 3a 8-15 ThIC. J1eT; BoAsl MupoBoro okeana — 3a 2,5-3 ThIC. JIET; 3aMKHYTHIE,
6eccrounble o3epa - 3a 200-300 seT; MpoTOYHbIE - 3a HECKOJBKO JIeT; peku - 3a 11—20 cyTok;
BOJISTHOM map arMocdepsl — 3a 8 CyTOK; BoJla B OpraHu3Max - 3a HeCKoJibko yacos [1, 7, 14, 16, 19].
M3BecTHO, 4TO, YeM MeJJIeHHee BOJOOOMEH, TeM BbIIE MHMHEpaNu3anus (COJEHOCTh) BOXBI B
aneMeHTe ruapocheprl. VMeHHO MO3TOMY BOABI MOA3EMHOM Tujpocdepbl Haubosee
BBICOKOMHUHEPAJIN30BaHbl, & PEYHBIE BOJBI CIIYKAaT HAYaJIOM IOYTU BCEX UCTOYHUKOB ITPECHBIX BOJ.

BaxxapiM anemenToM ruapocdepsl sBasiercs Muposoii okean, CpelHss TIIyOUHA KOTOPOTO
3700 m, Haubonbmas - U 022 m (Mapuanckuii xeno0). B Mopckoit Bojie pacTBOPEHBI B pa3HBIX
KOJIMYECTBAaX TOYTH BCE H3BECTHbIE Ha 3emuie BemiecTBa. OCHOBHAs 4acTb PAacTBOPEHHBIX B
MOPCKO# Bojie coeit - xmopunsl (88,7%) u cynsdatsr (10,8%), kapbonars (0,3%).
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Puc. 8.2. Cxema kpyroBopora Bozibt: / —0ocazku; 2 — BOAOHPOHHLIAEMbIE MOPO/ibl; 3 — c1a60NPOHHLIAEMBIE TIOPOIBI;
4~ HEeNnpOHHIAEMbIE TOPO/Ibl; 5 —UCTOUHHKH; 6 — HAaNPaBICHNE ABIDKECHUS BOJIbI M BOJAAHBIX 11apos [7]

B kaxxJ1oM KujgorpaMMe BOAbI COAEPKUTCS B cpeHeM Okoulo 35 1 coseil. ColeHOCTh BOJIBI
B OKEaHe 3aBUCHUT OT COOTHOILEHMs KOJMYecTBa arMoc(hepHbIX ocalkoB U ucnapeHus. ConeHoCTh
€e IOHMKAIOT PEYHbIE BOJbI M BOJABl TAMOIIUX JIBJOB. B OTKpHITOM OKeaHe pacrnpereseHue
COJICHOCTH B IOBEPXHOCTHBIX cj0siX Boabl (1o 1500 M) uMeeT 30HAIBHBIA XapakTep: B
HKBATOPHAJILHOM TI05ICE, T/I€ BBINIAJaeT MHOI'O OCA/IKOB, OHA MOHM)XEHHAs1, B TPONIMYECKUX HMIMPOTAX
— TIOBBIIIEHHAsA, B YMEPEHHBIX M NOJSIPHBIX IIMPOTaX COJIEHOCTh CHOBA CHMKaeTcs. Muposoi
OKeaH MOMJIOIIAET U BBIAENSIET OrPOMHOE KOJIMYECTBO Ia30B (KHUCIOPOJ, a30T, YIVIEKUCIBIA ras,
CEPOBOJIOPOJI, AMMHAK U JIP.).

Temneparypa moBepxHOCTH BoAbl MHpPOBOrO OKeaHa TaKXe XapaKTepusyercs
30HAJIbHOCTBIO, KOTOpas HapylIaeTCs TEYEHUSMHU, BIHUSHHUEM CYIIM, MOCTOSHHBIMU BETpaMH.
Haunbonemme cpennue romoBele Temmeparypbl (27-28 °C) HaOmomaroTcsi B HKBAaTOPUATbHBIX
mportax. C yBeIMYEeHHEM IIUPOTHl TeMreparypa Boa MupoBoro okeaHa nosmxkaercs 10 0 °C u
Jla’ke HIDKE B MPUIOJSIPHBIX 00JIacTAX (TeMmeparypa 3aMep3aHusi BOJbI CO CpeAHEN COJIEHOCThIO Ha
1,8 °C mmwxe Hyns). CpenHsas Temreparypa MOBEpXHOCTHOTO ciosi Bozbl coctasisier +17,5 °C, a
cpenHss TeMmieparypa BoAsl Bcero MwupoBoro okeana +4 °C. TonmmHa MHOTOJETHHX JIBJIOB
JIOCTUTaeT MOUIHOCTH 3-5 M. MarepukoBble JIbJIbl B OKE€aHE OOpa3yloT IUIaBaIOIIUE TOpbHI -
aiicOepru. JIbJpl mOKpbIBatoT okoJo 15% Bceii akBatopun MHUpPOBOTo OKeaHa.

Bona MupoBoro okeana He HaxXOIUTCS B COCTOSTHUM TOKOS, @ COBEpILIaeT KojeOaTenbHbIe
(BOJIHEHMSI) U TIOCTYHATeNbHbIE IBUKEHUS (TeueHUs). BomHbI Ha MOBEpXHOCTH OKeaHa 00pa3yroTcs
IJIaBHBIM 00pa3oM Omarofapsi BETPY; BBICOTA WX OOBIYHO He Ooiyiee 4-6 M, makcuMaiabHO 10 30 M;
muHa BosiH oT 100-250 M no 500 M. BonHenue, BbI3BaHHOE BETPOM, ¢ IIyOWHOW 3aTyXaeT: Ha
m1youne 200 M faxe cuiibHOE BOJIHEHHE He3aMeTHO. [Ipu npubmmkeHnn k 0epery oT TpeHUs O THO
CKOPOCTb JIBMDKEHHUS TOJOIIBBI BOJIHBI YMEHbIIAeTCs, U TpeOCHb BOJHBI OMPOKHUIBIBAETCS -
BO3HUKaeT NMpuOOH. Y KpyTbIX Oeperos, IJie dHEpPrus BOJH HE TacuUTCs O JIHO, CHJIa MX yrnapa
nocturaer 30-38 T Ha 1 M% BOJNHEHWS BCEH TONIIM OKGAHCKHX BOJ BBI3BIBAIOT 3eMJIETPSACEHNS,
U3BEPKEHUSI BYJIKAHOB, MPUIMBOOOpasyromue Cuibl. Tak, TIOIBOJIHBIE 3E€MJIETPACEHUS U
U3BEP’KEHMSI BYIIKAHOB CTAHOBSITCA MPUYMHOM IIyHAMH, PaCIPOCTPAHSIOIINXCS CO CKOPOCThIO Ooiiee
700 xm/4. B oTkpBITOM OKeane mmHa 1yHamu orieHuBaetcs B 200-300 kM mpu BBICOTE OKOJIO 1 M,
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4TO OOBIYHO HE3aMETHO JUIS CYOB. Y OeperoB BHICOTA BOJHBI IIyHAMH yBeauduBaeTcs 10 30 M, 4To
BBI3BIBACT KaTacTpO(UUECKUE pa3pyleHHsL.

Ilon neiictBuem cun nputsxkeHuss Jlynsl n CoiHUA BO3HUKAIOT NPWIMBBI U OTJIUBBI.
Oco0eHHO 3aMeTHbI NPWINBBI, BbI3biBaeMble JlyHol. BceneactBue BpaiieHust 3eMiM NPUIMBHBIE
BOJIHBI IIEPEMEILAIOTCS HABCTPEUY €€ IBMIKEHUIO - C BOCTOKA Ha 3anan. Tam, rae npoxoauT rpedeHb
IIPWIMBHOM BOJIHBI, BO3HUKACT NPUIMB, CMEHSIOIIUNCA OTIMBOM. B 3aBHCHMOCTH OT yCIOBUHI
IPUIMBBI MOTYT OBITH MOJIYCYTOUHBIC (I]Ba MPWJIMBA M JIBa OTJIMBA 3a JYHHBIE CYTKH), CyTOUHBIE
(onmuMH NpUIUB U OAMH OTJIMB 3a CYTKH) U CMELIAHHBIE (CYTOYHBIE U IOJIyCYTOUHBIE INPHIIUBBI
CMeHSIOT pyr apyra). ConHeuHble NPUIKBHI B 2,17 pa3za MeHblle JIyHHbIX. JIyHHBIE U COJIHEUHbIE
IIPWIMBBI MOTYT CJIararbCsi U BBIYATATHCSA. BeanunMHa M XapakTep MOPCKHUX IIPWIMBOB 3aBUCAT OT
B3auMHOTO moJjoxkeHus 3emuu, Jlynsl u ConHia, oT reorpaguueckoil MIMPOTHI, TIIyOMHBI MOpS,
(bopmbl GeperoBoil TMHUU. B OTKpBITOM OKeaHe BbICOTa MpUiIMBa He Oosee 1 M, B y3KHX 3aJIMBax -
no 18m. IlpwimBHas BoiHA MPOHUKAET B HEKOTOpble peku (Amazonka, Temsa) u, ObIcTpoO
nepeMelasch BBEpX 10 TeUEHHI0, 00pa3yeT BOJSIHON BaJl BEICOTOM 10 5 M.

TeueHus B okeaHe BBI3BIBAIOTCS BETPOM, IE€PENAZOM BBICOTHI YPOBHS BOJBI U IJIOTHOCTH.
I'maBHasi mpuUYMHA IMOBEPXHOCTHBIX TEUYEHUH - BeTep. B 0ojee XO0nOAHBIX BOJaX OTMEYAIOTCA
TEIUIble TEYEHUs, B MEHEE XOJIOAHBIX — XOJoAHble. Teruible TeueHUs HampapisloTCs U3 Oosee
HU3KUX IIMPOT B CTOPOHY Oojiee BBICOKHMX, XOJIOAHbIe — HaoOopoT. Ha HampaBieHue TedeHus
BJIMSIET BpallleHue 3eMJid, OOBSACHSIONIEe OTKIOHEHHE UX BIpaBo B CeBepHOM MOIyIIapuu U BIEBO
- B IOxHoM. Cucrembl NOBEPXHOCTHBIX TEYEHMM B OKEaHax 3aBUCAT OT HaNpaBICHUS
TOCHOZCTBYIOINX BETPOB, OT MOJOKEHUS M KOH(PUTYpAIlMH OKEaHOB. B TpomW4ecKkux MIMpoTax
yCTOMYMBBIE BO3AYIIHBIE TEUEHHUS HAJ OKeaHaMu (IlaccaTbl) BBI3BIBAIOT CEBEPHOE U HOXKHOE
[IacCaTHbIE TEYEHMs, HArOHAMOIIME BOAYy K BOCTOYHBIM OeperaM MaTepukoB. Mexay HUMHU
BO3HHMKAET MEXKIIAaCCaTHOE IMPOTUBOTEYEHHE. Bosb BOCTOUHBIX OeperoB Ha ceBep U Ha IO B
YMEpPEHHBIE LIUPOTHI YXOAAT TEIJIble TeUeHUs. B yMEpEeHHbIX IIUpPOTax 3amaHble BETPhI BHI3bIBAIOT
TEUeHUsl, IIepeceKarollie OKeaHbl C 3araja Ha BOCTOK. I[IpuunHBl TeyeHHH Ha DIyOMHE - pa3Has
IUIOTHOCTh BOJIbI, KOTOpass MOKET ObITh BbI3BaHa JABICHMEM MAacChl BOJbI CBEpXY (Hampumep, B
MeCTax HaroHa WJIM CTOHA €€ BETPOM), M3MEHEHHUSIMH TeMIeparypbl M COJEHOCTH. V3MeHeHus
IUIOTHOCTH BOJIbI — IMPHUYMHA €€ BEPTHUKAIbHBIX MEPEMEIEHUI: OIyCKaHue XOJoqHON (min Oosee
COJICHOI) U MOIbEM TETION (MJIM MEHEee COJICHOM ).

C nepemelnieHueM BOJbI CBSI3aHbl CHAO)KEHUE TITYOMH KHCIIOPOIOM M JIPYTMMHM Ta3aMu U3
arMocdepbl U BBIHOC MHUTATENBHBIX JIi OPraHU3MOB BEIECTB C INIYOMH B IOBEPXHOCTHBIE CJIOM.
MecTta MHTEHCHBHOIO IepeMElIMBaHMs BOAbI HamOosee Oorarbl *kH3HbIO. B MupoBom okeane
obutaer okono 160 ThIC. BUIOB XKMBOTHBIX U Oojee 10 ThIc. BUJIOB Bojopociel. Beiienstor Tpu
rpynnbl MOPCKMX OpPraHU3MoOB: 1) IUIAHKTOH - IACCHBHO IE€pEMEIaloluecs OJHOKJIETOUHBIE
BOJIOPOCIIM U KMBOTHBIE, pAUKH, MELy3bl U JIp.; 2) HEKTOH- aKTUBHO NEpEBUTAIOINECS )KUBOTHBIE
(ppIOBI, KMTOOOpa3HbIE, Yepenaxy, IOJIOBOHOIME MOJUIIOCKM U Jp.); 3) OEHTOC — OpraHu3MBbl,
KUBYILME Ha THE (Oypble U KpacHbIe BOJIOPOCIH, MOJUTFOCKH, pakooOpasHble U Ap.). Pacnpenenenue
YKU3HU B TOBEPXHOCTHOM CJIO€ BOJIbI UMEET 30HAJIbHBIN XapakTep.

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

IloozemHnble 600bl HAXONATCS B TOJILE TOPHBIX MOPOA BEpXHEH YacTH 3€MHOU KOpBI
OcHoBHast ux Macca oOpa3yercsi BCJIEACTBHE IMPOCAYMBAHMS C MOBEPXHOCTU JOXKJEBBIX, TAJbIX U
peuHbIX BoJ. [JyOuHa 3aneraHus, HarpaBji€HHE W WHTEHCHUBHOCTH JBWXKEHHS MOJ3EMHBIX BOJ
3aBHCAT OT BOJONPOHHUIIAEMOCTH TOpHBIX mopoAa. Ilo ycrnoBusiM 3aneraHus MOJ3€MHbIE BOJIBI
MOJPA3EIAIOT Ha ITOUYBEHHBIE;, TPYHTOBBIE, 3aJIETAIOIINE HA NIEPBOM OT MTOBEPXHOCTH MOCTOSSHHOM
BOJIOYTIOPHOM CJIO€; MEKIIJIACTOBbIE, HAXOMASIIMECS MEXAY JBYMs BOAOYINOPHBIMH IUIACTaMHU.
I'pyHTOBBIE BO/IBI MUTAIOT PEKU U 03€pa.

Pexu - mocTossHHbIE BOJHBIE MMOTOKHU Ha MOBEPXHOCTU CylId. [71aBHAs peka ¢ MpUTOKaMu
oOpasyeT peunyro cuctemy. [lnomans, ¢ KOTOpoil peka coOupaeT MOBEPXHOCTHBIE M MOJ3EMHbIE
BOJIbI, HA3bIBAETCS PEUHBIM OacceiiHoM. bacceilHbl cocemHuX peK OTHCNSIOTCS BOIOPA3CIIaMH.
CKOpOCTh TEYEHMsI PEKM HaXOAUTCS B MNPSMOM 3aBHCHUMOCTH OT YKJIOHA pycjla - OTHOILIEHHUS
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Pa3HOCTH BBICOTHI Y4aCTKa K €ro JUIMHE. Y PaBHUHHBIX PEK CKOPOCTb TEUEHHS PEAKO MpeBbIIacT 1
M/C, a y TOPHBIX peK — OOBIYHO Oojee 5 M/c. BakHeilmel XapaKTepUCTHUKOW peK SIBISICTCS HX
IIUTAHUE — CHETOBOE, JI0’KJEBOE, JIEAHUKOBOE U MOJA3EMHOE. BOIBIIMHCTBO PEK UMEET CMEIIAHHOE
nuTtanue. J{oxkaeBoe MUTaHUE XapaKTEPHO AJIs PEK IKBATOPHAJIBHBIX, TPOMUYECKHUX U MYCCOHHBIX
oOnacreil. Bomamu Taromero cHera IUTAIOTCS PEKM YMEPEHHOIO KJIMMAara C XOJIOJHBIMH,
CHEXXKHBIMH 3UMaMU. JIeITHMKOBOE MUTAaHUE TOTYYalOT PEKH, HAYUHAIOIINECS B BBICOKHX, TOKPBITHIX
aeqHUKaMu ropax. Ilog3eMHbIe BOABI MUTAIOT MHOTUE PEKH, Olarogaps 4eMy OHU HE NEepPEeCchIXaroT
JIETOM U HE HCCAKAIT MoAo JbAoM. OT NMUTAaHUS B 3HAYUTENILHON Mepe 3aBUCUT PEKUM peK -
U3MEHEHHE Pacxoia BOJBI IO CE30HaM Toja, KojeOaHue ee }?OBHH U U3MEHEHUE TeMIIepaTyphl.
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
cymm. Camoe 6onbioe u3 Hux - Kacnimiickoe mope, camoe riyookoe — baiikan. O3epa MoryT ObITh
CTOYHBIMHU (M3 HHUX BBITEKAIOT PEKH) U OCCCTOYHBIMH (JUIICHHBIMH CTOKA); TMOCIEIHHUE YacTo
OBIBaIOT COJIEHBIMU. B 03epax ¢ oueHb BBICOKOW MHHEpaIN3alUeil COJIM MOTYT BBIIIAAATh B OCAZOK
(camocamounbie o3epa DnbToH U backyHuak). B pacnpocTpaneHuu o3ep 1mo 3eMHOI MOBEPXHOCTH
HaOmonaeTcss 30HaIbHOCTh. OCOOGHHO MHOTO 03ep B TYHApPE M JIeCHOM 30He. B 30Hax ¢
HEIO0CTAaTOYHBIM YBJIa)KHEHHEM BO3HUKAIOT B OCHOBHOM BPEMEHHbBIEC BOJIOEMBI.

bonoma - n30bITOUHO yBIaKHEHHBIE YYACTKH CYILIU C BJIAroIr0OMBON paCTUTEIBHOCTHIO U
cinoeMm Ttopa He Menee 0,3 M (c MeHbIIUM cjoeM - 3abonoueHHbIe 3eMin). boiora oOpasyroTcs
BCJIEJICTBUE 3apacTaHus o03€p WIM 3a00JlauMBaHUsl CYIIM W TOAPA3JACNAIOTCS Ha HU3UHHBIE,
MUTAIOUIMECS B OCHOBHOM TPYHTOBBIMH BOJAAMH W UMEIOUIME BOTHYTYI) WU IUIOCKYIO
MIOBEPXHOCTb, TEPEXOIHBIE M BEPXOBbIC, OCHOBHOE IMUTAHHE KOTOPHIX - aTMOC(EpHBIE OCAIKH,
MOBEPXHOCTh MX BbINykias. OOmias miomanbs, 3aHuMaemas OO0JOTaMH, COCTaBIsieT OKono 2%
IUIOLIA/IU CYIIH.

Jleonuxu - ABWKYIIMECS MAacChl JIbJla, BO3HUKILIKE Ha CyIIE B pe3yJbTaTe HAKOIUICHUS U
IIOCTETIEHHOI0 Ipeo0pa3oBaHusl TBEPAbIX arMoc@epHbIX ocaakoB. OHM 00pa3yroTcs Tam, Ie B
TEUEHHE TIojla TBEPAbIX OCAJKOB BbIMAgaeT OoJjbllle, YeM YCIEBAET pacTasTh W HUCIAPUTHCA.
I'panuma, BbIIE KOTOPOM BO3MOXKHO HAKOIJIEHWE CHEra, Ha3blBaeTCsd CHEroBOM JuHUEH. B
HOJISIPHBIX O0JIACTAX OHA PACIONOXKEHA HU3KO (B AHTApKTH[E - HA YPOBHE MOpsI), Ha SKBaTOpe - Ha
BBICOTE OKOJIO 5 KM, a B TPONHUYECKUX MIMPOTaxX - Bble 6 kM. OneneHeHue ObIBaeT ABYX THUIIOB:
nokpoBHoe (AHTapktuaa, ['pennangus) u ropHoe (Aunscka, ['mmanau, I'maaykym, IMamup, TsaHb-
[anp). JlenHuk umeer obnactTu nuTaHus (TA€ MPOUCXOIUT HAKOIUIEHHE JIbJla) U CTOKa (TIe ero
Macca yMEHbIIAeTcs 3a CUeT TasHUs, UCHapeHHs, MEXaHUYEeCKOTo OTKajbIBaHMsA). HakonmuBIIKCh,
Jiel HauMHAeT JABUTaThCs MO JEUCTBHUEM CHIIbI TsDKECTH. JIETHUK MOXKET HacTymarh U OTCTYINarh.
Ceiiuac JegHMKM 3aHuUMarOT okojgo 11 % Bcedl momagu cymu, B 310Xy MaKCHMalbHOIO
OJIeJIcHEHUsI OHU TOKphIBaJin OKoJio 30% ee miomanu. B nennukax cocpegoroueno noutu 70%
3aIracoB IPECHOM BOABI Ha 3eMIIE.

Ammocepa — smo 6030ywHas 060104Ka 3emiau, KOMoOpas COCMOUmM U3 CMecu 2a308
(6030yxa), 600aH020 napa u npumecell (a3po3oneii). Bo3nyx y 3eMHOM OBEPXHOCTU COAEPHKHUT (T10
obweMy) Oomnee 78% azora N2, okono 21% xucmopoma 02 u mMenee 1% ocTambHBIX Ta30B, B TOM
uncie 0,93% aprona Ar u 0,03% auokcuna yrmiepoga CU2 [11, 19, 32]. CocTas ero moutH Beszie
OJIMHAKOB M Ojaromapsi TepeMeNmIMBaHUI0 coxpaHseTcs 10 BbICOTHI 90-100 kM, a BbIIIE
npeoOnagatoT Gonee Jierkue rassl. BenenctBue Qortoxmmuueckux peaxiuii Ha Bbicote 20-30 kM
oOpa3zyeTcsl ClIOil MOBBIIEHHOTO cofepkaHusi 030Ha O3-030HOBBIN 3KpaH, KOTOPHIN 3a€pKUBAET
IYOUTENbHYIO JIJIsl )KUBBIX OPraHU3MOB YIBTpa(HOIeTOBYIO paananuio. KomuuecTBo BOASHOTO mapa
C yoaJeHHEM OT MOBEPXHOCTH OBICTpO majmaer. 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 NMpUMECH (TbUIb, CaXka, Memnel, KPUCTAIIUKHY JIbJIa U MOPCKOM COJH, KamlelbKH
BO/Ibl, MUKPOOPTaHU3MBI, IIBLIbIIA PACTEHHH U TIp.).

B cooTBeTcTBHM C H3MEHEHHEM TeMIIEpaTyphl C BHICOTOM BBIIEIAIOT: Tponocdepy (1o 15-
17 kM B Tpomukax u 10 8-9 KM HaJ momrocami), crparocdepy (1o 50-55 kM), mezochepy (1o 80—
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82 kM) utepmocdepy, MOCTEIEHHO MEPEXOSANIYI0 B MEXKIIAaHETHOE TPOCTPaHCTBO. B Tpomocdepe
u Me3ocdepe TeMmrieparypa ¢ BBICOTOM MOHIKAeTcs, a B cTparocepe u tepmochepe, Ha000pOT,
noBeimaercst (puc. 8.3). Ilo cremenn woHW3anMU B arMocdepe BBIICISIIOT HelWTpocdepy (1o
BbICOTHI 80-100 KM) U CHIIbHO HOHU3UPOBAHHBIN Ci10H -noHOChepy (BbImre 80-100 km).
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Puc. 8.3. BeprukanbHblid paspe3 atMocdepsl, Ha KOTOPOM ITOKa3aHbI CIIOH C

pa3THYHON TeMmmeparypoi

Tponocdepa comepxxkutr 4/5 Bceit macchl arMochepHOro Bo3ayxa. 31ech 00pas3yroTcs
o0laka ¥ BBIMANAIOT OcCaaKH. ATMocdepa TMOIydaeT HAWOOJNbIIEe KOIMYECTBO TEIUIOTHI OT
OTpPaKEHHOU 3€MHOM MOBEPXHOCThIO CONMHEYHOHU pamuanuu. [loatomy B Tponocdepe temmeparypa
BO3/lyXa C BBICOTOI 0OBIYHO MOHMXkaeTcs. Ho ecny 3eMHasi MOBEPXHOCTh OTAAET BO3AYXY OOJbIIIe
TEIJIOTHI, YEM 32 TO K€ BpeMs MOJIY4YaeT, OHA OXJIAKIAETCS, OT HEE OXJIAKIAETCS U BO31YyX HaJl HEW,
U B ATOM cllyyae TemIleparypa BO3[yXa C BBICOTOI MOBBIIAETCA. DTO MOKHO HAOJIIOaTh JIETOM B
HOYHOE BpeMsl, 3MMOM - HaJl CHE)KHOU MTOBEPXHOCTHIO.

Cpennsis Temmeparypa BO3[yXa B HIDKHEM JBYXMETPOBOM CJIO€ MJisi Bced 3emiu
coctaBisier +14 °C. Temneparypa Bo3ayxa M3MEHSETCS B TEUEHHE CYTOK M B TedeHHe roaa. B
CYTOYHOM €€ XO/i¢ HaONIOJaroTCs OAMH MakCUMyM (IIOCJI€ NOJYIHS) U OJUH MHUHUMYM (Tocie
Bocxofa Comnma). OT 9kBaropa K MONIOCaM CYTOYHBIE aMIUIATYAbI KOJE€OAHUS TeMIleparypbl
yOBIBAIOT; HAJ CyllIed OHW Bcerga OoJbllle, YeM HaJl OKEaHOM. AMIUIATYABI TOMAOBBIX KOJICOAHMIA
TEMIIEPATYPBl BO3AYyXa BO3PACTAIOT C YBEJIMUEHUEM IIHUPOTHI, HA DKBATOPE OHU MEHBIE CYyTOYHBIX
(1—2 °C nan oxeanom u o 5 °C Haj cyueit), B yMepeHHbIX mmpoTax ot 10—15 °C Hag okeaHOM
10 60 °C u Gonee Haj cyliel; B MOJSPHBIX HIMPOTaX rOI0BbIE KOlIeOaHUs TeMIepaTypbl JOCTUTAIOT
30-40 °C.

Ha 3emne swidenaiom TemnoBble Mmosica, TPaHUIBI KOTOPBIX 3aBHCAT OT BbICOThI CouHIIa,
IPOAOJDKUTENIBHOCTH JIHS, XapaKTepa 36MHOW MOBEPXHOCTH, NEPEHOCA TEIUIOTHl BO3AYIIHBIMH U
OKCaHMYECKMMH TEYEHHSMHU. |paHUIBl KApKOTo Mosica SKBATOPUAIBHBIX IIUPOT, INE€ CPEAHsA
rojioBasi Temreparypa He omyckaercs Hike +20 °C, coBmaialroT ¢ rpaHULAMHU PacIpOCTPaHEHUS
najbM Ha CyIlle M KOpaJuloB B okeaHe. K »apkoMy MosiCy C ceBepa U 1ora IpuMbIKalOT YMEPEHHBIE
nosica, IJie CpelHsAs TeMmIeparypa camblX TEIUIbIX MecsleB - uiois B CeBepHOM MONyIIapuu U
aHBaps B OxxHOM - coctasnser +10 °C. OT10 rpaHuna pacipocTpaHeHMs J1€COB. B IByX XOJIOAHBIX
nosicax CpeniHsAs TemIleparypa caMoro Temioro mecsaua konednerca mexay +10 °C u O °C. Drto
IPaHULIa PAcIPOCTPAaHEHUs TYHIpPbI. 32 HEH paclojararTcs JieXKallue y IMOJICOB IosAca MOpo3a,
IJIe CpeHss TeMIeparypa camoro Temioro Mecsina 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 rekronackaiasx (0,75 mm pr. ct. = 1 M6 = 1 rlla). MakcumanbsHOoe atmochepHoe
napiieHre 816 MM pT. CT. 3aperucTpupoBaHo 3uMoM B TypyXaHCKe, @ MUHUMAJIbHOE - 641 MM pT. CT.
— B yparane «H»Hcu» Hag Tuxum oxeaHoM. C BBICOTOH JaBJIEHUE MOHMXKAETCS: HA BBICOTE 5 KM
OHO B 2 pa3za HWXKE€ HOPMaJIbHOTO, Ha BbicoTe 20 kM - B 18 pa3. I3meHnenne naBneHusi 0OBICHIECTCS
NEpEMELIEHNEM BO3/1yXa BCIEACTBUE €r0 HarpeBaHus U oxJaxkaeHus. HarpeBasch OT MOBEPXHOCTH,
BO3AYX pacliupsieTcsi U ycTpemisiercss BBepX. J[OCTUTHYB BBICOTBHI, HA KOTOPOM €ro MJIOTHOCTh
OKa3bIBaeTCs OOJbIIE MIOTHOCTH OKPY)KAIOLIETo BO3/yXa, OH pacTeKaeTcs B CTOPOHBL [losTomy
JTaBJICHHE Ha TETLTYIO MOBEPXHOCTh MOHUKAETCS, & HA COCEAHHNE YUYaCTKU - yBEINUUBAETCS.
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B »sKkBaTOpHasIbHBIX HIMPOTAX IABJIEHHUE BCEra MOHM)KEHHOE, TaK KaK HarpeBarOLIUIICS OT
MOBEPXHOCTU BO3AYyX IOJHUMACTCS M YXOAUT B CTOPOHY TPONMUYECKUX IIMPOT, CO37aBas Tam
o0nacTh MOBBILIEHHOrO JAaBieHus. Hax XomonHOW MOBEpXHOCTbIO B ApKTHKE UM AHTapKTHUIE
JaBJIeHUE TMOBbIIIeHHOEe. Ero co3maer BO3AyX, MPUXOAAIIUN W3 YMEPEHHBIX IIMPOT HA MECTO
YILUIOTHUBILETOCsl X0JIOAHOTO Bo3yXa. OTTOK BO3yXa B NOJSPHBIE IIMPOTHI - IPUYMHA [TOHUKEHUS
JMaBICHHUS B yMEpPEHHBIX MHpoTax. B pesynasrate ¢GopMupyroTcs mosica HNOHMKEHHOTO
(3KBaropraIbHBI U YMEPEHHBIE) U IOBBILIEHHOTO (TPONMYECKUE U TIOJSIPHBIE) JaBJICHUS.

Boznyx mepemenaercsi B ropu30HTAILHOM HarmpaBieHuu (Berep). CpeaHsisi MHOTOJIETHSIS
CKOpPOCTh BETpa y 3eMHOW MOBepxHOCTH 4— 9 m/c. MakcuMmanbHass HAOMIOAAeTCs Y TOOEPekKbs
AnTtapkTuabel -22 M/c ¢ nopeiBamu 10 100 m/c. C BBICOTON CKOPOCTh BETpa BO3pacTaeT, JOCTHUTas
COTEH METpPOB B CeKyHAy. HampasiieHne BeTpa onpenesnsieTcss Toi CTOPOHOM FOPU30HTa, C KOTOPOU
OH JIyeT, U 3aBUCUT OT pacHpeesieHUs AAaBJICHUS M OTKJIOHSIOLIEro NEHCTBHUS BpalleHUs 3eMIIH.
Bo3ayx crpemutcs mepemeniarbCsi OT OOJIBIIETO JaBJICHUS K MEHbLIEMY IO KpaT4ailieMy MyTH,
OTKJIOHSSICH BiieBO B HOkHOM momymiapuu ¥ BopaBo - B CeBepHoMm (puc. 8.4). Cxema mosicOB
TOCHOZCTBYIOIINX BETPOB OCIOXKHIETCS BIMSHHEM MAaTepPUKOB M OKeaHOB, (hopMuUpoOBaHHEM
CE30HHBIX MUHHMYMOB M MaKCUMYMOB JaBJIeHUs Haj cymied. Ha rpanuile MarepukoB U OKEaHOB
BETPHI 3UMOM JYIOT C MaTepuKa Ha OKeaH, JETOM - C OKEaHa Ha MaTepuk (MyCCOHHbIE BeTpbl). B
3aBHCHUMOCTH OT Xapakrepa peibeda, pacTUTEIbHOCTH, BOJOEMOB BO3HHUKAIOT MECTHBIE BETPHI
(6pu3sl, den, 6opa u T.1.).

B tponocdepe nmoctosHHO 00pa3yroTcs BUXPHU U3-32 PA3IMYHOTO aTMOC(EPHOTO AaBICHUS
U OTKJIOHSIOIIETO JCUCTBHUS BpameHus 3eMid. B 3aMKkHYTOH 001acTH MOHMKEHHOTO NABJICHUS
BO3AYX YCTPEMIISIETCS K IICHTPY, OTKJIOHSACH BpaBo B CeBepHOM MOINyIIApUH U BIEBO - B KOKHOM.
B neHTpe OH MOJHUMAETCSI M PACTEKAETCSl B CTOPOHBI, TOXKE OTKIIOHSACH. OOpa3yeTcst BOCXOIAIINNA
BUXDb - IIUKJIOH, a Y MMOBEPXHOCTH (hopMuUpyeTcsi 00JacTh NOHMKEHHOTO JaBICHUS C IUKINIECKON
CHUCTEMOM BETPOB (ot ,

nepudepun K 1eHTpY). B = 190° .11,
3aMKHYTOM obnactu
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bopmupyercs HHUCXOAIIUIM *‘++-+++f R
BUXPb - QHTHIMKJIOH, a ¥y e RS
MMOBEPXHOCTHU - o0acTh

MOBBIIICHHOTO  JABJICHUS C
AHTUIUKINYSCKON  CHCTEMOit
BETPOB (ot LEHTpa K
nepudepun). llukimonsr u

AHTUIHNKIOHBI OCO6CHHO qacTo 990" 10.111.
BO3HHUKAIOT B YMEPCHHBIX Puc. 8.4. Tlosica naBieHus H — — =~ NOHWXCHHOC JaBJICHUE
IIMPOTAX I[I/IaMeTp px TOCHONCTBYIOMME BeTpbI [19] + + 4 TIOBBILIEHHOE JaBJICHHE

nocturaetT 3—4 ThIC. KM TIpH BbicoTe 10 18-20 kM. [IMKIOHBI, BO3HUKAIONINE B TPOMUYCCKUX
mupoTax (TaiyHsl, yparaHsl), OTIMYAIOTCS OONbIIeH CKOPOCThIO BeTpa. PaspymmrensHoi cuoit
0071a1a10T CPAaBHUTEIHHO HEOOJIBIIINE BUXPH (CMEPYH M TOPHAJIO).

Bona B armocdepe comepxkutcs B BUAE Mapa, KameleKk W KpucTaUIMKoB. IlpomeHTHOe
OTHOIIIEHHE KOJMYECTBA BOJSHOTIO Iapa, COIEPKAIEerocss B BO3AyXe, K TOMY KOJIMYECTBY, KOTOpOE
MOJKET COJIEP)KaThCsl NPU JTaHHOM TeMIepaType, MMEHYETCS OTHOCHUTEIBHOM BIa)KHOCTBIO. Yem
BbIIIIE TEMIIEpaTypa BO3AyXa, TeM OOJbIle BOASHOIO Mapa OH MOXET cojepkarb. BomsHoil map
HOCTYIaeT B arMoc(epy B pe3yibTare UCIIapeHus ¢ MOBEpXHOCTH. [IpH MOHMKEHUN TeMIIepaTyphl B
arMoc(epe MOXKET HayaTbcs KOHJEHCAllMs, KOTopas MpOSIBISETCS B BUAE POCHI, MHES, TyMaHa,
oOmakoB. Pasnmuuaror obnaka mnepuctele (oOnaka BepxHero sipyca — Bbime 6000 M; oHu
MOJIYIIPO3pavHbIe, JICMITHBIC; OCAIKH U3 HUX HE BBIMAJIAIOT); CIOUCTHIC (cpemHero spyca - ot 2000
no 6000 M m HmxHero - meHee 2000 M), KOTOpble B OCHOBHOM WU JAIOT OCAAKH, OOBIYHO
JUITEIbHBIE, 00JI0XKHBIE; Ky4eBble (MOT'YyT 0Opa30BBIBATHCSI B HIXKHEM SIPyCE€ U JIOCTHUTaTh OY€Hb
OO0JBIION BBICOTHI; C HUMM CBSI3aHBI JJUBHHU, Tpajl, rpo3bl). Hanbombimas o6mayHoCTh HaOMI01aeTCs B
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00JIaCTSIX TOHWKEHHOTO JaBJICHUs; HaMMEHbIIas - B 00JAcTAX TMOBBIIMICHHOTO naaBieHus. Han
OKEaHOM OHa OoJibllle, YeM HaJ CYIIEH, TaKk KaK 3/1eCh B BO3Ayxe Oosblne Biard. AOCONIOTHBINA
MakcUMyM 00JaqyHOCTH - Hag CeBepHOI ATiaHTHKOM, aOCOMIOTHBII MUHUMYM - HaJl AHTApPKTHIOU
U TPONMUYECKUMHU NycThIHSAMH. Obnaka 3a/1ep>KUBalOT COJTHEYHYIO PaguaIUio, UIYIIYI0 K 36MHOMN
IIOBEPXHOCTH, OTPAXKAIOT U PACCEUBAIOT €€, a TAKXKE 3aJCPKUBAIOT TEIUIOBOE M3IyYEHHE 3€MHOMN
MOBEPXHOCTH.

Brimajaromue ocagku MOTYT OBITh KHJIKHMHE (JIOKIb) U TBEPABIMH (CHET, KpyIia, Ipaj).
Ocaaxu U3MepsIFOTCs CII0eM BOJIbI (B MUJUTMMETpax ), KOTOPbIA 00pa3yeTcs, eclid BbIlaBIlias Bojia HE
CTEKaeT W He ucnapsiercs. B cpeanem 3a rog Ha 3emunto Beimagaer 1130 MM ocaikoB, U3 HUX MOYTH
MOJIOBMHA - B OKBATOPUAIbHBIX IIHPOTaX. B HampaBieHUU OT HSKBAaTOPUAIBHBIX UIMPOT K
TPONMUYECKUM KOJIMYECTBO OCAJKOB YObIBaeT. B yMepeHHBIX MIMpPOTaX WX KOJMYECTBO CHOBA
YBEJIMYUBAETCS, B MOJSPHBIX - yObIBaeT. Hajy okeaHOM 0ca/ikoB BbINaaeT OoJblile, 4YeM Hajl CyIIeH,
HaJ XOJIONHBIMHM TE€UYEHHSMHU OCAJIKOB MEHbILE, YeM Haj TerulbiIMu. Ha Xapakrep pacnpenencHus
0CaJIKOB Ha CylIE BIUSIOT YJAJICHHOCTh OT OKeaHa U penbed 3eMHOM moBepxHOCTU. bombiie Bcero
OCaJKOB HAa HABETPEHHBIX CKIOHAX TOp, C BBICOTOH HMX KOJIMYECTBO YOBIBACT, NMPUYEM BHIIIE
CHETOBOW JIMHUM TBEpPJbIC OCAIKW HE YCIEBAIOT TasATh M HAKAIUIMBAIOTCA B BUEC CHEKHUKOB U
JenHUKOB. braromaps Manoil TEmIONPOBOJHOCTH CHETr IMPENOXPAHSET IOYBY OT IMPOMEP3aHUs,
pacTeHus — OT rubeiy; B HeM HAKaIlUIMBAIOTCS 3arachl BOJABI, PACXOIyeMbIE JIETOM. Tayble BOJBI
NOMOJHSIOT ~3amachl TPYHTOBBIX BOA, O3€p M peK. AOCOIMIOTHBIH MaKCHUMyM OCAaJIKOB
3apeructpupoBa B Uepanynmku (Muaus) - 26 461 mm/ron, aGCOMOTHBIA MUHUMYM - B ITyCTBIHSIX
Atakama u JluBmiickas, TA€ OCaJKH BBINANAIOT HE KaXAbld ron. Ho TONBKO 1O KOJIWYECTBY
BBIMA/IAIONIUX OCAJIKOB HENb3s CYAUTh 00 00ECIEYeHHOCTH TEPPUTOPUH BIArOW - yBIAKHEHHH.
Heo0xonumMo yuuThIBaTh BO3MOXKHOE HCIIApeHHE (MCIapsieMOCTh), KOTOPOE 3aBUCUT OT KOJIMYECTBa
COJTHEUHOM paJfalvu: YeM pajJuanuu 0oJblie, TeM O0bllle MOXKET ucnaputhes Biaaru. [lo crenenu
YBIIQ)KHEHUS BBIACIISAIOTCS BIaKHBIE (TYMUIHBIC) U CyXue (apuaHbIe) 001acTu.

Atmocepa 3emnu mpeAcTaBiIseT COO0OM B3aUMOCBSI3aHHYIO CHCTEMY JIBIDKYIIHXCS
00beMOB Bo3nyxa. bonbpmme o00beMbl BO3gyxa B Tpomocdepe, obiamaromme MPUMEPHO
OJIMHAKOBBIMM CBOMCTBaMH, Ha3bIBAIOTCS BO3AYIIHON Maccod. Jlns Hee xapakTepHO oOriee
HampaBieHue nepemeunieHus. CBou CBOICTBa (TeMmreparypy, BIIaXXHOCTb, 3albJIEHHOCTD)
BO3/yIlIHAasi Macca MpUOOpeTaeT, CONMpHKACasCh C MOACTHIIAIOUIEH MOBEPXHOCTBIO, HaJ KOTOPOH
3a/iep>kuBaeTcs. Boaenstorcs maBHbIe (30HANIbHBIE) THUIIBI BO3AYIIHBIX Macc, (GOpMUPYIOLIHECS B
HIMPOTHBIX MOsICaX ¢ pa3HbIM aTMOC(HEpPHBIM JaBICHUEM: SKBaTOpUabHas - TeIiasi U BIa)KHAs; JIBE
TPONUYECKUE - TEIUIbIE M HaJ MaTepUKaMU CyXHE; JIB€ BO3AYIIHBIE MAacChl YMEPEHHBIX IIHUPOT -
MeHee Terulble M Oojiee BIaXHBIE, Ye€M TpPONHMYECKHe, HO Oojiee Temable W BIaXKHbIE, YeM
apKTHUYeCKas U aHTapKTUYecKas; apKTHYecKas W aHTapKTUYecKas - XoJoJHble u cyxue. Kpome
MOSICOB ITOCTOSIHHOTO NpeObIBaHMs BO3AYIIHBIX MAacC BO3HUKAIOT I0sica, B KOTOPBIX 3UMOM
TOCIIOJICTBYET OJHAa BO3AYyIIHas Macca, JeToM - japyras. Hampumep, ymepeHHbI Bo3myX
bopMupyeTcs U3 TPOMHUECKOTO U apKTUYECKOTO (aHTapKTHUYECKOTO).

Bce BozmymiHble Macchl CBsI3aHBI MEXKIY COOOM OOIIeH IUpKysiuend B Tporocdepe.
BHyTpu T1naBHBIX (30HANBHBIX) THUIOB BO3AYIIHBIX MAacC CYIIECTBYIOT KOHTHHEHTAIbHBIN
(MaTepuKOBBI) M OKeaHHMYeCcKHil (Mopckoil) moaTumbl. [TaBHbIMH (aKTOpaMu IUPKYISLIUU
BBICTYHAlOT JyuHcras sHeprus CosHLa, BpalleHue 3€MJIM BOKPYT OCH U XapakTep 3€MHOHN
MOBEPXHOCTH.

Jlnst aHanmu3a MPOLIECCOB U SIBIEHUI pa3HOro MPOCTPaHCTBEHHO-BPEMEHHOro MaciiTada,
MPOUCXOJAIIMX B aTMocdepe, CYIIECTBEHHbl TaKue MOHATHSA, KaK Morojia M kiaumar. [locooa —
cocmosinue ammocghepvl 8 OAHHOU MECMHOCMU 8 OAHHbIIL MOMEHM U 30 KAKOU-MO NPOMENCYMOK
epemenu (cymku, nedenio, mecsay). Iloroma xapakrepusyercsl JMeMeHTaMu (TeMIieparypa Bo3ayxa,
BJIIAXKHOCTh, JaBJICHHE) W sIBICHUSIMU (BeTep, obOnaka, armochepHble ocanku). VHorma siBieHus
MOTOJIbl HOCSIT HEOObIYalHbIN UM KaTacTpo(UUECKU XapakTep: yparaHsl, Tpo3bl, JIUBHU, 3aCyXH.
I'maBHBIE NPUYMHBI U3MEHEHHUS TOTOJIbl - U3MEHEHHE KOJIMUECTBA COJTHEYHOTO TEIlIa, IEPEMEIIEHNE
BO3AYIIHBIX Macc, aTMOC(EpHBIX GPOHTOB, IUKIOHOB U AaHTUIIUKIIOHOB.

Bonpoc 4. 'eotuHaMu4eckue npoueccsl
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OOnuk Hamed MaHeThl He SBSIETCS YEM-TO  3acThIBIIMM, pa3 W HaBceraa
chopmupoBaBmMMcsa. braromapst pazHo0Opa3HbIM T€OJMHAMUYECKMM IPOLECCaM IMPOUCXOAUT
IIOCTOSIHHOE BMJIOM3MEHEHHE 3EMHOM KOpbl M €€ IIOBEPXHOCTH, CO3JAIOTCSA YCIOBHUS AJIs
BO3HMKHOBEHUS] HOBBIX FOPHBIX MOPOJ U pa3pyllIEHUs YKE€ CYIIECTBYIOUIMX. DTH MPOLECCHl JeAT
Ha JaBe OonpIIMe TPYyNIbl — DHJIOTCHHBbIC (BHYTPEHHHE) W OSK30T€HHBIC (BHEIIHUE).
['eomuHaMuyecKue IpPOLECChl TECHO CBA3aHbl B IIPOCTPAHCTBE M BO BPEMEHH, a CaMO HX
B3aMMOJECHCTBUE UMEET CJIIOKHBIA U BO MHOTOM IIPOTUBOPEUYUBBIN XapaKTep.

PaccMoTpuM OCHOBHBIE T€OJMHAMHUYECKHE IPOLECChl U HEKOTOpblE Ppe3yibTaTbl MX
B3aUMOJCUCTBUS.  DHOOCEHHbIMU  HA3bIBAIOM — NPOYECCHbl,  GbI36AHHbBIE — NPEUMYUJeCNBEHHO
BHYMpEeHHUMU cunamu 3emau u npoucxoosawue 6 ee Hedpax. OHU OOYCIOBIEHBl 3HEpruei,
BBIJIETISIEMON IIPU Pa3BUTHH BEIIECTBA 3EMIIU, JEHCTBUEM CUJIBI TSXKECTH U CHUJI, BOSHUKAIOLIUX IIPU
BpallleHUH 3eMJIM, a MPOSBISIIOTCA B BHUJE€ TEKTOHHMYECKUX JBHKEHUN (MEIUIEHHBbIE NMOIHATUSA U
ONyCKaHWs 3€MHOM KOpBI, CKJIQA4aToCTH, OOpa30BaHHWE KPYMHBIX D3JEMEHTOB peibeda,
3eMJIETPSICEHNUs), MPOLIECCOB MarMaru3Ma (BBIIUIABICHMS, MEPEMEIIEHUSI U 3aCThIBAHUS Marmsl),
MeTamophu3Ma TOPHBIX TOPoJ U (GOPMUPOBAHUS MECTOPOKIACHHUH MONIE3HBIX UCKomaeMbix [1, 10,
12, 22, 35].

Texmonuueckue O8udiceHusi IPUBOAAT K AeGopManusaM (HapyIICHUSM) BEPXHHUX dYacTei
36MHOW KOpbl. BBIIensoT paspblBHbIE HApyLIEHUs, CONPOBOXKIAEMble IE€peMELICHUEM
Pa30pBaHHBIX YacTel IeOJOrHYEeCKUX Tel JIPYI OTHOCUTENIBHO Jpyra, U CKjaa4yarble HapyIICHHUS,
KOIJ]a MIPOUCXOAUT W3MEHEHHE 3aJIeraHusl clloeB 0e3 M3MEHEHMs! CIUIOIIHOCTH TOPHBIX MOpPOJ, T.C.
BO3HHKAIOT  HM3THOBI  IUIACTOB -  CKJIQAKH; MPOIECC WX  O0pa3oBaHHWs  Ha3bIBAIOT
CKJIaIKOOOpa30BaHUEM WIIN CKJIaJ4aTOCThIO.

TekroHMuYECKHE MBMKEHUS MOMKHO pa3JeiIUTh HAa TOPU3OHTAIbHBIE U BEPTUKAJIBHBIE.
['opr3oHTaNbHBIE ABMKEHHS UTPAIOT 3HAUUTEIbHYIO POJib B (POPMUPOBAHUU JUTOCHEPH] U pesbeda
3eMHOW TIOBEPXHOCTH M HaXOAATCS B (POKyce BHUMAHUS TEKTOHUKU JTUTOCHEPHBIX TUIUT, KOTOpast B
HacTosIIee BpeMsl cTaja, oKalyi, Haubosee yHUBEpCalbHOM KOHIENIUEH, 00bSICHAIOLIEH MHOTHE
ABJICHUS Ha 3eMiIe.

B ocHOBe 3T0OH KOHLENIIMH JIeXkKaT cieayromue nonoxenus [1, 28-30, 35]. Bepxuss yacTtb
3eMiu pas3zensieTcsl Ha JIBe 0OOJIOUKH - JKECTKYIO U XPYIKYIO JuTocepy U Oojiee MIIaCTUUHYIO U
HOABIKHYIO acTeHochepy. JIutochepa nmoapasaensercss Ha HEKOTOPOE KOIMUECTBO IIIHT (puc. 8.5).
OcHoBaHMEM [IJIsl UX pasrpaHUUYEHUs] CIYKUT pa3MEUICHUE OYaroB 3EeMJIETPSACEHHH, TaK Kak
ceifcMuyeckast SHEpPrusi B OCHOBHOM BBIIEIISIETCSA HA IpPaHHUIAX MEXAY IuMTamMu. B GonbmimMHCTBE
CIIy4aeB, XOTS U HE BCEr/a, TH IPaHMIIbl YETKO BBIPAYKEHBI.
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Puc. 8.5. Jlutocdepusie mimTsl 3emud. Malble MIMTE H MEKPOIUIMTBE X —

Xyan-ge-Pyka; Ko — Kokoc; K — KapuOcekas; A — Apapuiickast; Kr — Kurakckas;
N — Unnoxuraiickas; O — Oxorckas; @ — Owimmnnuackas; | — JHBEPreHTHERIE

<

A

rpaHuisl (OCH CrpeiuHra); 2 — KOHBEPreHTHHIC TPAHHIBI (30HBI CyOMYKIMH,
pe)xe — 30HbI KOJUIM3KH); 3 — TpaHC(OPMHBIE pa3jioMbl U NPOYNE TPAHHUIEL 4 —
BEKTOPBI «abCOMIOTHBIXY IBHKeHHH nutocdepHbix mumur [30]. MaxkcumansHas

ckopocTh okono 10 cm/rox

HaGmronarot Tpu poaa B3aMMHBIX mepeMemeHnid muT: O AUBEpreHTHBIC IPaHUIlbl, BIOJb
KOTOPBIX MPOUCXOAUT PA3ABUKEHUE TUTUT (CIIPEANHT);

{0 KOHBEPre€HTHBIC TPAHUIIBI, BIOJIb KOTOPBIX IPOHUCXOAUT COJNMKEHHE IUIUT, OOBIYHO
BBIPAKAIOIIEECs B MOAOJABUTAHUU OJHOM IUIMTHI MOJ Jpyryto. [Ipu 3TOM BO3MOXKHBIL: CYOMyKIIUS,
KOTJla OKEaHCKas IUIMTA TMOAOJBUraeTCsl TMOJ KOHTHHEHTAlIbHYIO (00pa3zyercs axkKpeluoHHas
MpU3Ma, HapaluBaroias KOHTHHEHTAIbHYI0, OKPAUHHYIO HJIM OCTPOBHYIO JyTY); OOTYKIIUS, KOT/Ia
OKeaHCKas TumTa (Kopa, JuTtocdepa) HaaBUTAeTCs HAa KOHTHHEHTAIbHYIO; KOJUIM3HUs, KOTa
CTaJIKMBAIOTCS JBE KOHTUHEHTAJIbHBIE TUIUTHI (OOBIYHO C TIOJJIBUTOM OIHOM IO APYTYI0), KOTOpas
MOPOKIAET CIOKHYIO KOPOBYIO CTPYKTYPY U TOpooOpa3oBaHHE;

O TpaHc(OpMHBIE TPAaHMIIBI, BAOJH KOTOPBIX MPOUCXOAUT TOPHU3OHTAIBHOE CKOJIbKEHUE
OJTHOM TJIUTHI OTHOCUTEIBHO JPYTOH MO MIOCKOCTH BEPTUKAIBLHOTO TPAaHC(HOPMHOTO pazioma.

B nmpupone npeobiianaroT rpaHUIbl IEPBHIX ABYX TUTOB. [Ipuyem nmuBepreHTHBIC TPaHUIIBI
MIPUYPOYEHBI K OCEBBIM 30HAM CPEIMHHO-OKEAaHMUECKHX XPeOTOB U MEKKOHTUHEHTAILHBIM pudTaMm
(KpYITHBIM JIMHEHHBIM TEKTOHMUYECKUM CTPYKTypaMm 3€MHOW KOpbI, O0Opa30BaBIIUMCS TJIABHBIM
o0pa3oM TMpu TOPU3OHTAJIHLHOM pPACTSDKEHUM KOpBI), @ KOHBEPIeHTHBIE - K OCEBBIM 30HaM
TyOOKOBOJHBIX KEJIOOO0B, COMPSDKEHHBIX C OCTPOBHBIMH Jyramu. Ha TuBEpreHTHBIX TpaHUIaX
MPOUCXOAUT HEMPEPHIBHOE POXKACHUE HOBOW OKEAHMUYECKOM KOpBbI, KOTOpas MepeMeniaeTcs
acTeHoCc(pepHbIM TEUYEHHEM B CTOPOHY 30H CYOAYKIMH, TJleé OHa TMOIJIOIIaeTcs Ha TIyOHWHE.
Cuuraercs, 4To 00BEM TOMIONIAEMON B 30HAX CYOMYKIIMM OKEAaHMYECKOW KOPHI PaBeH O0bEMY
KOpBI, oOpa3yromeiics B 30HaX crpenuHra. bmaromaps sToMy paaumyc U o0beM 3eMIId OCTAroTCs
0oJree MM MEHEE TTOCTOSHHBIMH.

OCHOBHOHM MPUYMHON TOPU30HTAIILHOTO JBM)KEHHS IUTUT CUATAETCS KOHBEKIIUS B MaHTHH,
BBI3bIBa€Masi €€ paszorpeBoM. I[Ipm 3ToM cpeamHHO-OKeaHWYecKne XpeOThl ¢ uxX pudTaMu
pacmonaraloTcss HaJl BOCXOMSIIMMHU BETBIMH TEUYEHHH, a TIIYOOKOBOAHBIE >Kenoda - Haj
Hucxonsmumu. HoBooOpa3oBaHHas okeaHW4YecKasi TUTOCcQepa ABIKETCS K JKelrobam, OCTENIEHHO
OXJIAXKASICh, YIUIOTHSISICh M YBEIMYMBAs CBOIO MOIIHOCTH 3a cueT acTeHocdepsl. PesynsratoM aToro
SIBJITFOTCSL HUCXOJSIINE BEPTUKAIbHBIC NBIKCHHS. B KOHEYHOM cueTe OKeaHCKas JuTocdepa
CTAaHOBHTCS TsDKeliee MOJCTHIAIONIEH acTeHochephl W TOTpYy)KaeTcs B Hee BIOJIb OKEAHCKUX
CKJIOHOB TJTYOOKOBOJTHBIX JK€JI000B.
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BeprtukanbHble ABIKEHHS UMEIOT ele Oosee pazHooOpasHble MpuuuHbL. [logHaTus Moryt
OBITH 00YCTIOBJICHBI MMOABEMOM 00JI€€ JIETKHX BBIIIABOK M3 aCTEHOCHEPHI (KOTOPBIA OJHOBPEMEHHO
CIIY’)KUT NIPUUMHON PACXOASIIUXCS TOPHU3OHTAIBHBIX JBIKCHHI), a TAaKXKE Pa3orpeBoM JIUTOChEps
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 K€JI000B. B 30HaX, BHIXOAIIMX HA TOBEPXHOCTh BJIOJIb OCEH KEI000B, OIyCKaHHUE
BHOBb CMEHSETCS IMOJHSATHEM BCIIEACTBUE CKYYMBAHMSA, HArPOMOXKICHHS OCAJKOB M HAKOIUICHUS
IPOJIYKTOB BYJIKaHWYeCKOM aedrenbHocTH. Ilpomeccsl permoHanbHoro MmeramopguszMa U
IrPaHUTOOOPA30BaHuUs BEAYT 3/1€Ch K YBEIMUEHUIO MOIIIHOCTH JIETKON KOHTUHEHTAJIbHOW KOpPBI, a 3TO
B CBOIO OdYepelb INPHUBOAUT K €€ BCIUIbIBaHMIO. C JaHHBIM IIPOLECCOM CBSI3aHO 0OOpa3oBaHUE
NEPBUYHBIX TOPHBIX COOpPYXEHUU. BTOpuuHbIE TOpHBIE COOPYKEHUSI (POPMUPYIOTCS TOA BIMSHUEM
CTOJIKHOBEHMsI KOHTHHEHTAJIBHBIX IUIMT, B PE3YJbTaTe YEro yBEJIWYMBAETCS TEIUIOBOM IOTOK, YTO
CHOCOOCTBYET MOABEMY acTeHOC(hEpH! U pocTy NOAHATUH. CUUTACTCS, YTO OMyCKaHUE TEPPUTOPUH
MOXeET OBITh CBf3aHO € (OPMUPOBAHMEM JIEIHUKOBOro ImuTa (AHTapktuaa, I'pennanaus) u
noabeMoM obJacTeil, 0CBOOOAMBIIMXCS OT JIAHUKOBOTO TOKPOBa Oyiarofgapsi CHATHIO Harpy3Kd
(banTuitickuii u Kanagackuii muThl).

3emnempacenusmu Ha3vI6AOM NOO3EMHbIE MONYKU U KOIeOAHUS 3eMHOU NOBEPXHOCMU,
B03HUKAIOWUE 8 pe3YIbmame 6He3aNHblX CMEWEHUL U pa3pbléos 68 3eMHOU Kope Ul epXHell 4acmu
Manmuu u nepeoarowuecs Ha 6oabuUue paccmosnus 8 eude ynpyeux koneoanui. Habmonenus 3a
3eMJIETPSICEHUSIMU BEAyTCsl C JApeBHEMIIMX BpeMmeH. JleTanbHble OMNMCAaHUS 3E€MJIETPSICEHUH,
HAOMIONaBIIMXCA C cepeluHbl | ThicsgueneTus 10 H.3., JAaHbl snoHuamu. Cucremaruyeckue
WHCTPYMEHTalbHbIe HabmtoneHus: Hadatel BO Bropoil nmonoBuHe XIX B. (b.b. T'onuuein, J. Buxepr,
b. I'yrenbepr, A. MoxopoBuund, ®. Omopu u 1p.).

CunbHble 3eMIIETPSACEHHs] HOCAT KaTacTpo(UUeCcKHil XxapakTep, ycTynas IO YUCIy JKepTB
TOJIBKO Taii(pyHaM M 3HAYMTENBHO (B JECATKHU pa3) onepexas U3BepKeHUs ByJakaHOB. KomnyecTBo
cJ1a0bIX 3eMJIETPSICEHUI ropasfo Oosblie, YeM CHIIBHBIX. Tak, Ha COTHU ThICSY 3€MIIETPSICEHHUH,
€XKEroZiHO HaOIr01aeMbIX Ha 3emile, IPUXOASITCS €AUHUIIbI KaTaCTPOPUUECKUX.

TepputopuanbHoe pacrpefesieHue 3eMJIETPSICEHUH HEpaBHOMEPHO U Ompenessercs
NepeMeIeHHEeM U B3auMOJCHCTBHEM JIMTOC(EPHBIX IIIUT. VI3BeCTHBI J1Ba TIIABHBIX CEHCMUYECKHX
nosica: TUXOOKeaHCKUH, OXBaThIBAIOLINIA KosiblioM Oepera Tuxoro okeana, u Cpeau3eMHOMOPCKUH,
IpocTUparomuiics yepes3 or Espasun ot [Inpenelickoro noiyoctpoBa Ha 3amaje 10 Manaiickoro
apxuresnara Ha BOCTOKe. B mpenenax oOKeaHOB 3HAYUTEIBHOM CEHCMHMUYECKOW aKTUBHOCTBIO
OTJIMYAIOTCA CpPEIMHHO-OKeaHndyeckue XxpeOTel. Ouarn 3emiIeTpsiCeHUMH pacroiaraloTcs Ha
rryounax no 700 kM, HO 3/4 ceiicMuyeckoil Hepruu BbLAEISETCS B o4arax, HaXOJIIMXCS Ha
m1youHe He Gonee 70 kM. Pa3smep ouara karacTpo(UUECKHUX 3€MIIETPSICEHMH MOXET JOCTUTaTh
COTEH U THICSY KUJIOMETPOB.

Ob6nacTb HanOONBIIMX pa3pyLICHUI pacrosiaraeTcsi BOKPYT AMHUIEHTpa — HPOEKIHH Ha
3eMHYI0 TOBEPXHOCTh MECTa Hayaja MepeMeIleHus] MacC — TUIOLEHTpa.

VHTEeHCUBHOCTD TIPOSIBIICHUSI 3€MIJICTPSICEHUH Ha TIOBEPXHOCTH W3MeEpsieTcs B Oamiax u
3aBUCUT OT IVIyOMHBI OYara M MarHUTYIbl 3€MIIETPSCEHUS, CIyXallel Mepoill ero SHepruu.
M3BecTHOE MakcMMalbHOE 3HAY€HME MarHUTYAel Onu3ko k 9. C yBennueHHWEM MarHuUTyabl Ha
enuHUILy 3Heprus Bo3pactaeT B 100 pa3, Hanpumep NpH TOTYKE C MArHUTYA0i 6 BBICBOOOXK1aeTCs B
100 pa3 Gombiie sHepruu, yeM npu Marautyae 5. lllkana mMarHUTyq uMeHyeTcs mmkanoi Puxrepa.
Hapsany ¢ Hell ucnonb3yroT psaJ CeCMUYECKHX IIKaj, KOTOPhle MOXXKHO CBECTH K TPEM OCHOBHBIM
rpyImam.

B Poccun mpumensiercst Hanbosee MIMPOKO HCIONb3yeMmas B Mupe 12-OamnpHas IIKajia
MSK-64 (Mensenesa-1lInonxoiiepa-Kapuuka), Bocxomsimas k mkane Mepkanu-Kankanu (1902), B
ctpanax Jlarunckoit Amepuku npunsara 10-6amnbHas mkana Poccu-®opens (1883), B SAnonuu - 7-
OaybHas mkana. OleHKa MHTEHCUBHOCTH, B OCHOBY KOTOPOM IMOJIOKEHBI OBITOBBIE MOCIEICTBHUS
3emueTpsicenus, B mkaine MSK-64 3adukcupoBana cienyrommm o6pazom:

1 Gann - He ouIyIIaeTCsl HUKEM, PETUCTPUPYETCS TOIBKO CEHCMUUECKUMHU TPUOOpaMH;

2 0ala — MHOT/IA OUIYIIAETCs JIIObMH, HaXOIAIIUMUCS B CHIOKOMHOM COCTOSIHUY;
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3 Oaia - omrymaercs HEeMHOTMMH, 00Jiee 3aMETHO B IIOMEIICHUAX Ha BEPXHHUX 3Taxax;

4 OGamna - ourymaercs MHOTMMHU (OCOOCHHO B TIOMEIIEHUSX ), B HOUHOE BpEeMsI HEKOTOPBIE
IpOCHINAOTCst. BO3MOXHBI 3BOH TOCYIBI, Apede3KaHne CTEKO, XJIOMaHbe ABEPEi;

5 0ajuIoB - OUIyIIAETCs MOYTH BCEMH, MHOTHE HOYbIO IpochinatoTcs. Kauarorcs Bucsuue
IIPEIMETBI, TIOSBISIOTCS TPELUIMHBI B OKOHHBIX CTEKJIaX U IITYKaTYpPKE;

6 0ayuIoB - OLIYIIAETCS BCEMM, OCBINAETCS IUTYKATYpPKa, JIETKUE pa3pyLIeHUs 30aHUH;

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

8 6ayIoB - OOJBIIME TPEUIMHBI B CTEHAX, MaJeHUE TPYO, MaMsATHUKOB. TpemmHbl Ha
KPYTBIX CKJIOHaxX U B CBIPOM I'PYHTE;

9 OamioB - OOpylIEHHE CTEH, NMEPEKPHITUI KpPOBJIM B HEKOTOPBIX 3/1aHUSX, PA3PbIBBI
HOA3EMHBIX TPyOOIIPOBOJIOB;

1006am10B - 00BaIBI MHOTHX 31aHUH, HCKPUBIICHHE KEJIE3HOAOPOKHBIX peiabcoB. OMoN3HH,
00BaJIBI, TPEMIUHKI (10 1 M) B TpyHTE;

116an710B - MHOTOYHCIICHHBIC ITUPOKHUE TPEIIUHBI B 3eMIIe, 00BaJIbl B TOpax, OOpyIICHHE
MOCTOB, TOJIbKO HEMHOT'ME€ KAMEHHBIE 3/1aHUSl COXPAHAIOT YCTOMYUBOCTB;

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

CunbHBIE 3€MIIETPSCEHUS OLTYIIAIOTCS Ha PACCTOSTHUW THICSYH KMIOMETpoB u Oonee. Tak,
B MockBe Bpemsi OT BpeMEHHU HaOJIIOAAIOTCSA TOINYKM MHTEHCHUBHOCTBIO O 3 OajIOB KaK «3XO0»
KaracTpoUUYEeCKNX KaprarcKuX 3eMIIETpPsICCHHH B Topax Bpanua B PymbiHUM; 3TH ke
3emieTpsiceHuss B Onmu3kod K PymblHMM  MonpaBun  omrymaroorcs  Kak  7-8-0ajuibHBIE.
[TponomKkuTEnbHOCTh 3EMIIETPSCEHUN pa3nuuHa. Hampumep, 3emiierpsicenne Ha octpose Jlucca B
CpenuzemHoM mope uiniiock Tpu rofa (1870-1873), olmiee KOIUYECTBO TOIYKOB COCTABUIIO 86
THIC.

Bcesikoe 3emierpsiceHne ¢ MarHUTYJOH CBBIMIE 7 MOXET CTaTh KPYNMHOHW KaracTpogoi.
OpHako OHO MOXKET OCTaTbCsi M HE3aMEUYEHHBIM, €CJIM IPOM30iJeT B IYCTBIHHOM pailoHe.
Hanpumep, B pesynasrate loOu-Antaiickoro 3emierpsicenus 1957 r. ¢ marnutynoit 8,5 u
MHTEHCUBHOCTHIO 11-12 6asijioB BOZHUKIIN J1Ba 03€pa, MTHOBEHHO 00pa30Bajics OTPOMHBII HaJIBUT B
BUJIE KAMEHHOM BOJHBI BbICOTOH 10 10 M, MakcumanpHOE cMelieHne no copocy gocrurio 300 M u
T.I.; TeppuTopus pazmMepoM ¢ Jlanuto nian [onnanauio OblIa MONHOCTBIO paszpyuieHa. Eciu Ob1 310
36MJIETPSICEHHE TIPOM3O0IIJI0O B TyCTOHACEIEHHOM palOHE, YHUCIIO JKEPTB MOIVIO H3MEPATHCA
MUJUTMOHAMH.

Ecnn 3emneTpsiceHHs MPOUCXOAAT B MOPE, TO OHU MOTYT BBI3BAaTh Pa3pyIIUTEIbHBIE BOJIHBI
- LlyHaMH, HauboJiee YacTo oIycTomarpre nodepexns Tuxoro okeana, kak 3To nmpousouuio B 1933
r. B Slnonun u B 1952 r. Ha Kamuarke. OOmiee 4uciao >kepTB 3eMIIETPSICEHUN Ha IUIAHETe 3a
nocieanue 500 JeT cocTaBUIO OKOJIO 5 MIIH YeJIOBEK, IOYTH MOJOBMHA U3 HUX NMPUXOAMUTCA Ha
Kurail. Bonpmve morepu mnpH 3eMIIETPSCEHUAX OOBIYHO CBSI3aHBI C BBICOKOW IUIOTHOCTBIO
HaCEJIEHUs, NMPUMHUTHUBHBIMU METOJaMH CTPOMUTENIbCTBA, OCOOCHHO XapaKTePHBIMU ISl OETHBIX
PETHOHOB.

B xonme XX B. AesATENbHOCTH YEJIOBEKAa, MPUHSBINAS TUIAHETApHBIE MacIITalObl, cTaia
IIPUYMHON HMCKYCCTBEHHO BBI3BIBAEMOM CEHCMHYHOCTH, BO3HMKAIOLIEH, HalpUMeEp, NpH SAEPHBIX
B3pbiBax (ucnbiTaHuss Ha mnonuroHe Hesana (CLIA) wHMIMMpOBANU THICSYH CEUCMUYECKUX
TOJYKOB), IIPH CTPOMTEIBCTBE BOJOXPAHWINLI, 3allOJIHEHUE KOTOPBIX HHOIZA IPOBOLIMPYET
CUJIbHBIE 3emiieTpsceHus. Tak ciaydmiioch B MHauu, Korma coopyxeHue Bomoxpanwiuiia KoitHa
BBI3BAJIO §-0alJIbHOE 3eMIIETPSICEHUE, ITPU KOTOPOM MOTru6so 177 yenosexk.

Maemamusm - npoyecc 8vbiniasneHUs Mazmol, ee OAIbHeUue20 pa3eumus, nepemeljeHus,
63aUMO0eUCmEUs C MEEPObIMU 20PHLIMU HOPOOamMu U 3acmeiéanus. Mazma - smo pacnnagnennas
macca, oopasyrowasaca 6 2nyounnsx 3onax 3emau. Ilpu BHEIpeHUH MarMbl B 3¢MHYIO KOPY WIH MPU
€e M3JIMSHUM Ha TOBEPXHOCTh 3eMid (HOPMHUPYIOTCS MarmMaTHdeckue ropHble mopoabl. Marma
NEepPUONYECKH 00pa3yeT OTAEIbHBIE Ouark B Pa3HbBIX IO COCTaBy M IIIYOMHHOCTH 00O0JIOUKax
3emun.
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MarmaTu3m - IposiBJICHHE TTYOMHHONW aKTUBHOCTH 3€MIIH, TECHO CBSI3aH C €€ Pa3BUTHEM,
TEIJIOBOM HWCTOpUEH M TEKTOHWYeCKoW »HBomorued. [lo mryOMHe TpOosBIEHUS MarmMaTru3Mm
pa3fensioT Ha aOuccalbHBIM (ITyOWMHHBIN), runabuccanbHbIA (MPOSBUBIIUICS Ha HEOOIBIION
IyOMHE) U MOBEPXHOCTHBIN (ByJIKaHU3M). B pe3ynprare Marmarusma (GOpMUPYIOTCS: HHTPY3UBHBIC
TEeJa U TOPHBIC TIOPOJIBI - B TIPOIECCE BHEIPCHHS B TOJIIY 36MHOW KOPBI PaCIUIaBICHHOW MarMbl U
3¢ ¢y3uBHBIE - B NIPOLECCE H3IUAHUSA >KUAKOM JaBbl M3 DIIYOMH 3eMJIM Ha IOBEPXHOCTH C
00pa30BaHHEM JIABOBBIX IIOKPOBOB U ITOTOKOB.

Bynxanuzm — cosoxynnocme senenutl, 00ycio8ienHulX, NPOHUKHOBEHUEM Ma2mbl U3 21YOUH
3emau na ee nosepxHocmy. BynkaHU3M MPUBOAUT K TOSBICHUIO HA TIOBEPXHOCTH 3€MITH OIPOMHOTO
KOJIMYECTBA BYJIKAHUYECKOTO Marepuaia (BYIKaHMYECKOE CTEKJO, IMemei, ra3bl U T.J.), a TaKKe K
(OpMHUPOBAaHUIO TAKOrO T'PAHIMO3HOTO OOpa3oBaHUs, KaK BYJIKAaH, KOTOPBIM BO3HUKACT HaJ
KaHaJaMH M TpelIMHAMHU B 3eMHOW kope. VIMEHHO Mo 3TUM KaHallaM U TpEHIMHAM Ha 3€MHYI0
MOBEPXHOCTH M3BEPTarOTCs JIaBa, METeNl, TOPSYHE Ta3bl, Mapbl BOJABI U OOJIOMKH TOPHBIX TTOPO/I.

[To cTenenu aKTUBHOCTH pPa3/IMYarOT JCHCTBYIOIINE, YCHYBIIME M MOTYXIIME BYJIKAHBI, a
no QopMe - LEHTpajdbHBbIC, H3BEPralOIIUECcs] M3 IEHTPAIBHOTO BBIBOAHOTO OTBEPCTUSA, U
TpEIIMHHbIC, BYIKAaHMYECKHE almaparbl KOTOPbIX HMEIOT BHUJ 3USIONMX TPEIIMH WIA psjaa
HEOONMBINX KOHYCOB. OCHOBHBIMHU YacTSMHU BYITKAHUYECKOTO aIlliapara sBISIOTCS MarMaTudecKuin
oyar (B 3¢MHOW KOpe WM BEpXHEHl MaHTHH); KEepJjo - BBIBOIHOHM KaHaj, MO KOTOPOMY Marma
MOJTHUMACTCS K TOBEPXHOCTH; KOHYC - BO3BBIIICHHOCTh HAa TOBEPXHOCTH 3EMJIM W3 IMPOIAYKTOB
BbIOpOCa ByNKaHa; Kparep - yriyOleHne Ha OBEPXHOCTH KOHYca ByikaHa. COBpeMEHHbIE BYIKaHbI
PACTONIOKEHBI BJIOJIb KPYIMHBIX Pa3IOMOB M TEKTOHHMYECKH TOJBMKHBIX oOnacTel (IIaBHBIM
oOpazom Ha ocTtpoBax Hu Oeperax Tuxoro u ATiaHTHYeCKOr0 oOkeaHoB). Cpeau aKTUBHBIX
JIEHCTBYIOIIMX BYJIKaHOB Ha3oBeM KirtoueBckyro cornky u ABaunmHCKyto conky (Kamuarka, Poccus),
Besysuii (Utanus), Mcansko (CanbBanop), Mayna-Jloa (I"aBaiickue 0-Ba).

OK302eHHbIMU HA3LIBAIOM NPOYECCHL, KOMOPblEe NPOUCXOO0SM HA NOBEPXHOCMU 3eMau Uil
Ha HebONbWOU 2nybuHe 6 3eMHOU Kope U O00VCloGleHbl JIHepauell CONHEeYHO20 U3NYYeHUs,
2pasUMAYUOHHOU CUNOU U HCUSHEOESIMENbHOCIbIO op2anusmos. CYIIHOCTh SK30T€HHbBIX IPOIIECCOB
CBOJIUTCS K crnenytouemy [8, 13, 26, 33]:

{0 BBIBETPHBAHHEC - MEXAaHUYECKOE pa3pylIeHHe TOPHBIX TIOPOJ W XHUMHYECKOE
npeoOpa3oBaHuE CIAraIIUX UX MUHEPAJIOB,;

0 nmeHymanms- yOaJEeHWEe W TIEPEHOC PAa3pBIXJIEHHBIX W PACTBOPECHHBIX IMPOTYKTOB
pa3pylIeHHs TOPHBIX MOPOJ BOJOM, BETPOM H JbAOM. bojbilioe BIMsHUE HAa €€ TEMIIbl U XapaKTep
OKa3bIBAIOT pa3Max M CKOPOCTh TEKTOHMYECKHX JIBMIKCHHM, a TaKKe KIMMATHYCCKUE YCIOBHS
tepputopun. [Ipeobnananue AeHygauy HaJl TEKTOHUYECKUM MOJAHATUEM CO BPEMEHEM MPHUBOIUT K
CHIDKEHHIO a0COFOTHBIX ¥ OTHOCHUTENBHBIX BBICOT PErHOHA U 00IIeMYy HUBEIMPOBAHHIO penbeda;

O aKKyMyISIUsA- OTI0KEHHE ITUX MPOAYKTOB B BUE OCAJKOB Ha CYIIIE WM HAa THE BOAHBIX
OacceiiHOB.

[Iporiecc coBMecTHOrO (hopMUpOBaHUs peibeda U PHIXIBIX OTIOKEHHUH B CBOIO OYEpEb
UMeHyeTcss MopgoiuToreHe3oM. Tak, B pe3yiabrare IesSTeNbHOCTH peku (GopMUpyrOTCS U ee
JOTIUHA, U OTJIOKEHUS (aJLTIOBHIA).

OcHOBY BCeX DJK30I€HHBIX IIPOLECCOB COCTAaBISIET GvleempusaHue — Npoyecc
MEXAHUYECKO20 PA3PYUIeHUs U XUMUYECKO20 UBMEHEHUs 20pHbIX NOPOO U MUHEPANO08 8 VCIO8UAX
3eMHOU NOBEPXHOCMU U NPUNOBEPXHOCMIHBIX CNI0e8 Aumocgepsl, TMPOUCXOIAUINN 0] BIUSHUEM
pa3iIMuYHBIX arMoc(epHBIX areHToB (arMochepHbIe OCaJKH, BETEp, CE30HHBIE U CYTOYHBIC
KoJIeOaHMsI TEMIIepaTypbl BO3IyXa, BO3IEHCTBHE Ha TMOPOABI arMOC(EepHOro KHUCIOopoAa W Jp.),
TPYHTOBBIX U TOBEPXHOCTHBIX BOJI, JKU3HEIEATEIHHOCTH PACTUTENBHBIX U )KHBOTHBIX OPTaHU3MOB U
MIPOIYKTOB WX pa3jioKeHUs. BeiBeTprBaHHe HMeeT OOJIBIIOE 3HAYCHUE TS ITOITOTOBKH BEIIeCTBa K
€ro TPaHCIIOPTUPOBKE; C HUM TECHO CBS3aHO MOYBOOOPA30BAaHUE - 3apOXKJIeHUE U (HOPMUPOBAHUE
MTOYBHI.

Ckanonogble npoyeccbl — KIacc 3K30T€HHBIX sABJIEHUU. VX IMpoKkoe pacrnpocTpaHeHue
CBSI3aHO C TEM, YTO OOJbIIas YacTh 3EMHOW IOBEPXHOCTH TPEACTaBIsIET COOOM CKIOHBI -
HAKJIOHHBIE YYaCTKU TIOBEPXHOCTH, (DOPMHUPYIOLIUECS B PE3YyNIbTare dHIOTEHHBIX U IK30TE€HHBIX
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MPOLIECCOB. XapakTep CKJIOHOB OIPEAEISIETCS COCTaBOM M CTPOCHUEM Cllaralouux IOpoj,
aOCONIOTHBIMU U OTHOCUTENIbHBIMH BBICOTAMH MECTHOCTH, HWHTEHCHUBHOCTBIO CKJIOHOBBIX
MPOIIECCOB, OCOOCHHOCTSIMU KIIUMATa, PAaCTUTEIHLHOCTH U JIPYTHX KOMIIOHEHTOB MPUPOIHOMN CpPeIbl,
9KCMO3UIUU CKJIOHOB. [lo mpeoOiagaHuio rpaBUTALMOHHBIX JABIKEHUI TOrO WJIM MHOTO BUAA U
XapakTepy penbedooOpa3yonix MPOLECCOB BBIICISIOT CKIOHBI OOBaJIbHBIC, OIMOJ3HEBBIC U Jp.
MexaHu3Mbl X JIOCTaTO4yHO pa3HooOpasHbl. Hampumep, onoi3Hu (CKOJB3AIIEE CMEIIEHHE Macc
TOPHBIX TIOPOJ] BHU3 IO CKJIOHY TIOJ] BIMSHUEM CHIIBI TSKECTH) MOTYT 00pa30BBIBATHCS BCIICACTBHE
MOJMBIBA CKJIOHA, [€PEYBIaKHEHUS, CEHCMUYECKUX TOTYKOB U JP.; CONUMIIOKINOHHBIE MPOLIECCHI
Pa3BUBAIOTCS B Pe3yJIbTare MEIJICHHOTO NEPE/IBHXKEHUSI MOYB U PHIXJIBIX TPYHTOB IO BIUSHUEM
MOTIEPEMEHHOTO MTPOTAUBAHMUS - TPOMEP3AHUS M CUITBI TSKECTH.

[IpeoOpa3oBaHuIo 3eMHOW MOBEPXHOCTH B OTPOMHOM Mepe CIOCOOCTBYIOT (hriosuanvHule
(9PO3MOHHO-aKKYMYJSITUBHBIE) npoyeccbl — COBOKYNHOCHMb  NPOYUECcos8,  OCYUWECMmBIIsleMblX
MeKyUUMU NOBEPXHOCMHBIMU BOOHLIMU NOMOKAMU. BOIHbIE TOTOKU PA3lESAIOT HA MOCTOSHHBIC
(pekn) W BpEMEHHBIC, a BPEMCHHBIC B CBOIO OYEpEIb - Ha PYCIOBBIC (OBpard M OallkKu) H
HepyclioBble (CKJIOHOBBIE) [15]. Pesynpratom (iaroBHAIBHBIX TIPOIECCOB  SIBISCTCS Pa3MbIB
BOJHBIMH TIOTOKAMH 3E€MHOIl TMOBEPXHOCTH B OJHUX MECTaX M OJHOBPEMEHHBI MEpeHOC U
OTJIOKEHUE TIPOJYKTOB pa3MbIBa B JIPYTUX, B PE3yIbTaTe YEro B OJHO M TO ke BpeMsi 00pa3yroTcs
KaK BbIpa0OTaHHBIE (IPO3HOHHBIC), TAK U AKKyMYJISTUBHBIE (POPMEBI penbeda.

OmroBUATBHBIC MPOIECCHI PA3BUBAIOTCS B MIPEIeNiaX PEYHBIX OACCEHHOB, B KOTOPHIE BXOIST
peUHBbIe, OBPAKHO-OATOYHBIE M CKJIOHOBBIE CHUCTEMBL. L[eHTpalbHBIM DSJIEMEHTOM PEYHBIX
0acceiHOB SBJISIOTCS PEKU - BOIHBIC MOTOKHU, TEKYIIUE B €CTECTBEHHBIX PycCiaxX U MHUTAIOUIUECs 3a
CUET IMOBEPXHOCTHOTO W IMOJ3EMHOT0 CTOKAa CO CBOMX OacceilHOB. Peku pazmensioTcs Ha JBe
TPYIIBLI: TOPHBIC PEKU C OBICTPBIM TEUCHHEM, TEKYIIHE OOBIYHO B Y3KHUX JIOJIMHAX, U PAaBHUHHBIC
peku, uMerolue Oojee MEAJIEHHOE TEYCHHE U IIMPOKUE TeppacupoBaHHBIE aonuHbL. Hambonee
KpynHble peku: B Poccuiickoit @enepanun - O0b, Enuceir, Amyp, Jlena, Bonra; B 3apy0exHBIX
ctpaHax — Hwun, Muccucunu, AmaszoHka, SIHIBBL. Peku XapakTepusyroTCsi CBOUM PEKHUMOM -
M3MEHEHUEM YpPOBHEH, pPACXOIOM, CKOPOCTBIO TEUEHHUs, TEMIEparypod BOABI U JAPYTUMHU
SBIICHUSIMU, 3aBUCSIIMMHU ITIaBHBIM 00pa30oM OT XapakTepa MUTAHUS PEK U KIMMATUYECKUX YCIOBUMN
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 TMYyTh, IMOCTOSHHO BO300HOBJISIEMbI HCTOYHUK THIPOIHEPTHH,
MECTOOOUTaHHE PBIO M IPYTUX MPECHOBOIHBIX OPTaHU3MOB, a TAKKE BOIHON PACTUTENLHOCTH.

I ayuanvuvle npoyeccel — 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

0O0JIBIIOr0 KOMUYECTBA JIbJIa B Mpe/ieiaxX ydacTka 3eMHOM MOBEPXHOCTH, B MEPBYIO OYepeb B BUIE
JICTHUKOB - JBUXKYIIUXCS CKOTUICHWM JibJa. DPO3HOHHAS ACSATENIBHOCTH JICIHUKOB (dK3aparius)
CBOJUTCS K BBIaXUBAaHUIO KOPEHHOTO JIOXKa JIGAHHKA OOJOMKaMU TOPHBIX MOPOJ, BMEP3IIUMHU B
JBIDKYIIMICS JIe, aKKyMYJISITUBHAS ICSITEIBHOCTD - K JOPMUPOBAHUIO CIIEU(PHUUESCKUX OTIOKCHHUI
B BHJIC CKOIICHUS HECOPTUPOBAHHBIX OOJOMKOB TOPHBIX MOPOJI, IEPEHOCUMBIX WIIH OTIOKEHHBIX
JeIHUKaMU 00pa30BaHuil, — MOpeHbl. B reonornueckoM npoiuioM Haubosee KpynHble KojaebaHus
KIIUMara TPUBOIWIN K UYEPEIOBAHHUIO JICHUKOBBIX SMOX (JIGTHUKOBUN) U MEXKJICTHUKOBHHA. 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 (OTIOKEHUS BOAHO-JIEAHUKOBBIX TTOTOKOB) M
penbed. B paifonax, xapakTepu3yrOIIUXCsl OTPHUIATEIHHON TEMIEPaTypoil TOPHBIX MOPOJ U TMOYB,
HaJU4YMEM TOA3EMHBIX JIBJJOB M MHOTOJETHEH MEp3JIOThI, TONYYWJIA pPacIpOCTpaHEHHE
cnenupuUecKkue, KPUOTCHHBIE IMPOLECChl: Ty4eHHe U  HajeaeoOpa3oBaHUE; KPUOTEHHOE
BBIBETPUBAHNUE, MOpPO3HAs COPTHUPOBKA, KPHUOTEHHBIH KPHUII, COMUMIIOKIUS W JAp.; MOPO3HOE
pacTpecKUBaHUE; TEPMOKAPCT.

Kapcmoesvle npoyeccor — npoyeccwvl pacmeopenus, unu 6vluenlauusanuss, U Omuacmu
pamvléa  MpewjuHo8amsiX PACMEOPUMBIX 2COPHLIX NOPOO  OBUNCYWUMUCA NOO3EMHBIMU U
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NOBEPXHOCMHLIMU 800AMU U CEA3AHHOE C OMUM 00pazosanue cneyuuueckux Kapcmogvlx
3anaouHublx Gopm penvepa Ha NoGepXHOCMU 3eMau U PAa3IudHbIX NYCMOm, KAHAN08 U newep 6
enyoure. TToMUMO KapCTOBBIX BBIIENAIOT TPOLECCHl ICEBAOKapcTa (JIOKHOTO Kapcra), Koraa
npoucxoquT obOpazoBaHue ¢GopM, BHEUIHE HANOMHUHAIOUIMX KapcT, HO OOYCIIOBIIEHHBIX HHBIMHU
IIPOLIECCAMHU.

Donosvie npoyeccwvl - npoyeccovl, 00y Cl06/IeHHbIE 0eamelbHOCMbI0 6empd. BbIyBaHHE WU
pa3BeBaHME PBHIXJOro Marepuana (aedusamus), oO0TayMBaHWE M pPa3pyLICHHE TBEPABIX IOPOJ
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 PAa3PsKEHHOIO PACTUTENBHOIO IIOKPOBA U CUIIbHBIX BETPOB.

bepezosvie mopckue npoyeccwvr npoucxoosm 6 npedenax 6Gepe2o8oil 30Hbl, HA 2paHuye
cywu u oxeana. B pesynaprare TpaHcpoOpManuM M PACCEHBAHUS SHEPIMM MOPCKHUX BOJH IIPU
B3aMMOJECUCTBUU C JUTOC(hepoil dhopmMupyroTcs abpa3voHHbIE Oepera - BBICOKHE OTCTYIMAOIINE
Oepera BOJZOEMOB W aKKyMYJSTHBHbIE Oepera - HacTymamome Oepera, CIOKEHHbIE HaHOCAMH,
MPUHOCHMBIMH BOJTHAMH M TipuboeM. B pesynbrare neicTBUS MONEPEYHOro NepeMelieHnss HAaHOCOB
dbopMUpyeTCsl TUISDK — CKOIUICHME HAHOCOB B 30HE MpUOONHOro mortoka. CuMTaeTcsi, 4To C
MIPOLIECCOM MOIMEPEYHOro MepeMENIeHNs HAHOCOB CBA3aHO TaKXe 00pa30BaHUE MO/IBOIHBIX BAJIOB -
AKKYMYJSITUBHBIX (QOPM, CIOKEHHBIX OOBIYHO ME€CYaHbIM MaTepHalioM U TAHYLIMXCA BIOJbL Oepera
napajuieNbHO IPYT JPYTY.

B npedenax ona Muposoco okeana pacnpocmparneHvl 2pasumayuoHHble HPOYeccbl —
npoyeccol, 8 BO3HUKHOBEHUU U PA3GUMUL KOMOPBIX OCHOBHASA POIb NPUHAOIEHCUT CULE MAICECTIU.
B Hacrosimiee BpeMsi cpeau TpaBUTAIMOHHBIX IPOLIECCOB JHA MHUpPOBOro OKeaHa BbBIIEISAIOT
MPOLECC MEJICHHOTO CIOJ3aHUS WM OIUIBIBAHUS TOJNI OCAJKOB HAa OTHOCHUTEIBHO MOJOTHX
CKJIOHaX (KpHI); MOABOAHBIE OMOJI3HU; MYThEBbIE [TOTOKU - TEUYCHHE BOJHOW CYCIEH3UU TBEPJbIX
YaCTUIl; TIOHHBIC U MOCTOSHHBIE TTOBEPXHOCTHBIE T€UCHHSI, (JOPMHUPYIOIINE OIPOMHBIE OCAJ0YHbIE
XpeOThl; JOHHAs AKKyMYJSIHs, Benymas K H3MEHEHHIO penbeda Ha 3a cUeT mNorpedeHus
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, Pa3pylICHHUE U Pa3phIXJICHUE TOPHBIX
MOpPOJT BCJIEACTBUE JI€ATENbHOCTU PpA3JIMYHbIX KaMHETOULEB, IepepadoTKa JOHHBIX TIPYHTOB
WIOEAAMH U T.J.

VYeunuparoleecss BO3JIEHCTBUE 4YEJIOBEKA Ha 3E€MHYI0 IOBEPXHOCTh OOYCIOBIMBAECT
HEOOXOJUMOCTb H3YUYCHHS] AHMPONO2EHHbIX penvedha U OMIIONCeHUN — COBOKYNHOCMU (opm
3eMHOU NOBEPXHOCU U OMJIONCEHULl, USMEHEHHbIX UNU CO30AHHBIX O0esAMeNbHOCHbIO Yelo8eKd.
Kpome mpencTaBieHHbIX BBILIE CIEAYET YKa3aTh KOCMOEHHbIU NPOYecc, CEA3AHHbIL ¢ nadeHuem
Memeopumog, KOTOpblE OCTaBISIOT Cieabl B BHAE KparepoB. IloMHMO KpymHBIX Tel Ha
MIOBEPXHOCTh 3€MJIM IOMNAaJaeT KOCMHYECKOE BEIECTBO B BUAEC NBUIM U MHKPOMETEOPHUTOB,
KOJIMYECTBO KOTOPOTo B 00IIeM OallaHCe PBHIXJIBIX OTIOKEHUH, TepeMEAoNUXCsl Ha TTIOBEPXHOCTU
penbeda, HEBEIUKO.

Jlyia moHMMaHusl poreccoB (GOpMUPOBAHUS OTIIOKEHUM U penbeda MOBEPXHOCTH UMEIOT
O0JbIII0€ 3HAYEHHWE KOHIETIIUU B3aUMOAECHCTBHS SK30T€HHBIX M SHIOT€HHBIX IporeccoB [8, 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. Obuim
pa3zpa0oTaHbl YYEHHsS O CHJIaX, NPUHHUMAIOLIUX Yy4yacTHEe B OOpa30BaHUU 3EMHOW KOpBI U
BBI3BIBAIOIIINX M3MEHEHHs €€ IOBEPXHOCTH, - HENTyHU3M M IulyroHusM. Tak, I.A. Bepnep
(HENITYHHCT) CUMUTAN, YTO MHUpPOBOMY OKe€aHy NMPUHAMIIEKUT UCKIIOUNTENbHAS POJIb B 00pa30BaHUU
TOPHBIX MOPO/I, CJIArAIONINX 3€MHYIO IOBEPXHOCTh, U B BhIpaboTke penbeda. B cBoro ouepens k.
['eTToH (IUTYTOHHCT) BBEJI B HAyKy MOHSTHE O T'€OJIOTHUYECKOM IIMKJE, paccMaTpUBall U3MEHEHUS
penbeda Kak COCTaBHYIO YacTh I'€0JIOTHYECKOro pa3BUTHs Help 3emin. KoHuenuo MeIeHHOro U
HENPEPHIBHOTO M3MEHEHUS! 3€MHOI MOBEPXHOCTU MO BIMUSHHUEM IPOLIECCOB, JEUCTBYIOIIUX U B
Hacroslee Bpems, BbABMHYA Y. Jlailenb, 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 (reoMophosoruueckux)
LUKJIaX, JIaB CBOE BHUJICHHE B3aMMOJICHCTBUSI SHIOTEHHBIX M 3K30reHHBbIX mpoueccoB [9]. Ilo
MIPU3HAKY BEIYIIET0 3K30IM€HHOTr0 mpolecca JI3BUC BhIIETUI «HOPMAIbHBIN (BOJHO-IPO3UOHHBIN),
JICIHUKOBBIA, MOPCKOW W apuUIHBIN (30JI0BBIN) LUKIBI pa3BUTHS peibeda. JleaTenbHOCTh KaXa0ro
U3 3TUX BELYLIUX IPOLECCOB MIPOTEKAET CTAAUITHO U JAaeT pa3Hble pe3ysbTaThl B YCIOBUAX Pa3HON
re0JIOrMYeCKOl CTPYKTYpbl, HO B KOHEYHOM CuUeTe BeJE€T K BbIPaBHUBAHUIO peibeda, K
o0pa30oBaHMIO 1OYTH paBHUHBI (neHemieHa). HoBwlil mukn pasButus, no /[»Bucy, HacTynaer npu
TEKTOHMYECKOM (PHJIOT€HHOM) IMOJIHATUHU IMEHEIJIeHa, a MOCJIe0BaTelbHOE pa3BUTHE pelibeda oT
paHHeil (IOHOM) cCTaguu K CTaJuu JAPSAXJIOCTH MOXET HapylmarbCcsd TEKTOHMYECKUMH WU
KIIMMaTU4eCKUMHU U3MEHEHUSIMHU.

CBsi3b JIEHYJAIIMOHHBIX IMPOLIECCOB C BEPTUKAIBHBIMHU JIBHKCHHSIMHU 3E€MHOU KOPBI
paccmarpuBan Hemenkuii ydeHnbli B. ITlenka (1924), pa3paGoTaBmiuii NPUHIUAN H3yYEHUS
TEKTOHMYECKHX IBW)KCHUU Ha OCHOBe aHanm3a penbeda [23]. OH momarai, 4To IpH aHAIU3e
B3aMMOJICUCTBUS DK30TE€HHBIX U SHAOTCHHBIX MPOIECCOB CIIEAYeT YYHUTHIBATh HEMPEPHIBHOCTH U
OJTHOBPEMEHHOCTh JEHUCTBUA OOOMX ITHX IpoLeccoB. BrociencTBum Mojenu B3auMOACHCTBUS
9K30T'€HHBIX U YHJIOT€HHBIX MPOIECCOB YCIOKHSIUCH U YTOUHSIIUCH.

Bonpoc 5. Bo3HukHOBeHHe U reoJioru4eckasi HCTopus 3emJiu

OpHolt M3 BaXHBIX 3a/1ad4 COBPEMEHHOTO €CTECTBO3HAHMS B 00JacTH HaykK 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
CUCTEME Ta30mblIeBOro BemiecTBa. OnMH M3 HamOosee BEPOSTHBIX BAapUAHTOB BO3HUKHOBEHUS
3emMiu  BBIDISIAUT cheayroumM oOpa3oMm. Bnauane oOpasoBanuce ConHIlE M yIJIOLIEHHAS
BpAILAIOLIAsC OKOJIOCOJIHEYHAss TYMaHHOCTb W3 MEK3BE3[HOIO TIa30IbUIEBOTO O0Jaka IoJ
BJIIMSIHHEM, HallpuMep, B3phIBa OJM3KONW CBEpPXHOBOW 3Be3fbl. Jlalee MpOMCXOAMia SBOIOLUS
ConHlla ¥ OKOJIOCOJHEYHOM TYMaHHOCTH C Iepefadyeld 3JeKTPOMAarHUTHBIM WIHM TypOyJeHTHO-
KOHBEKTHBHBIM CITOCOOOM MOMEHTA KoJn4yecTBa ABrkeHus or CoiHila miaHetaMm. B mocnenytomem
«TIbUTbHAS TJIa3May» KOHAEHCHpOBaJlach B KoJiblla BOKpYr CoiHIa, a Marepuall Kojiel o0pa3oBall Tak
Ha3blBaeMble IIIAHETE3UMalld, KOTOpble KOHJCHCHPOBAIMCH JI0 IUiaHeT. [locie 3Toro momoOHBIH
IIPOLECC TOBTOPUJICSI BOKPYT IUIAHET, YTO NMPUBENO K 00pa3oBaHMIO CIIyTHUKOB. CuMTaercs, 4To
ATOT Tpoliecc 3aHs okoio 100 MiH sert.

[Ipeanonaraercs, uto nanee B pe3ynbrare auddepeHImanid BemecTBa 3eMIIM 0]
JIECTBUEM €€ TPAaBUTALMOHHOTO MOJS M PaJMOaKTHBHOIO HarpeBa BO3HUKIM W Pa3BHINCH
pa3IuYHbIE MO XMMHMUYECKOMY COCTaBYy, arperarHoMy COCTOSHUIO U (U3WYECKHM CBOMCTBaM
obonouku - reoctepsl 3emnu. bomee Tsxkenwslii Marepuan copMHpoOBad AP0, COCTOALIEE,
BEPOSITHO, U3 JK€Je3a C MPUMEChIO HUKENS U cepbl. B MaHTHHM OCTaIUCh HECKOJBKO Oojiee JierKue
aneMeHThl. CoOrnacHO OIHOM M3 THUIOTE3, MAHTHS CIIOKE€HAa MPOCTHIMU OKCHUJAMU aJTIOMUHUA,
JKelesza, TUHTaHa KpeMHUsI U p. O cocTaBe 3eMHOM KOPBI y’K€ TOBOPHIIOCH JOCTaTOYHO MOAPOOHO B
§ 8.2. Ona cnokeHa Oonee nerkuMu cuiankaramu. Eme 6osee serkue rasbl U BIara copMupoBaIn
MEPBUYHYIO aTMOCdepYy.

Kak yxe roBopumiock, Mpeanosiaraercs, 4To 3eMjs POAMIIACh U3 CKOIUIEHMS XOJOAHBIX
TBEPABIX YACTHII, BBIMAJABIINX W3 Ta30MbUICBOM TYMaHHOCTH W CIIHMMNABIIUXCS O BIIUSTHHEM
B3aMMHOT0 NnpuTsbkeHus. [lo mepe pocra miuaHeTsl OHa pa3orpeBajlach BCIEACTBHE COYIAapEHHS
ATHX YaCTHUL, TOCTUTaBIINX HECKOJIBKHX COT KUJIOMETPOB, MOAOOHO COBPEMEHHBIM acTepOUaaM, U
BBIJICJICHUS TEIUIOTHI HE TOJBKO M3BECTHBIMH HaM TENEpPb B KOPE €CTECTBEHHO -PaIMOAKTUBHBIMU
3JIEeMEHTaMU, HO U Oosiee yeM 10 BRIMEPIINMH C Te€X MOp paanoakTuBHbIMU H30Tonamu Al, Be, Cl u
nap. B pesynprare MOIio MpoUCXOMUTh MOJHOE (B SApe) WM YacTUYHOE (B MaHTHUU) IUIABJICHUE
BEIIECTBA. B HaYalbHBIA MEPUOJ CBOETO CYHIECTBOBAHMS, MPUMEPHO 10 3,8 MIpA JIET, 3eMilsd U
JIpyrue TUTaHeThl 3eMHOW Tpymmbl, a Takxke JlyHa moaBepraiuch ycUIIEHHOM OoMOapaupoBke
MEJIKUMH U KpyNHbIMU MeTeopuTamu. CrenctBueM 3Toi OomOapIuMpoBKHM U Oojiee paHHEro
coylapeHus IMIaHeTe3uMalield MOIJIO CTaTh BBIJENICHUE JETYIUX U Hauajao o0pa3oBaHUsl BTOPUYHOU

104



arMocdepsbl, TaKk KakK MEpBHYHAs, COCTOSBIIAs M3 Ta30B, 3aXBAaUCHHBIX NPU OOpa30BaHMU 3eMIIH,
CKOpee BCero OBICTpO paccesulach B KOCMHUYECKOM HpocTpaHCTBe. Heckonpko mo3xke crana
dopmupoBarbest Tunapocdepa. ChopmupoBaBIHmecs: TakuM o0Opa3oM armocdepa u ruapochepa
HOIOJIHSUINCH B IIPOLECCE era3allii MaHTHH IIPU BYJIKAHUYECKON J€ATeIbHOCTH.

[Tagenue KpymHBIX METEOPUTOB CO3JaBAJI0 OOIIMPHBIE M IIyOOKHE KpaTephl, MOAO0OHBIE
HaOmoaeMblM B Hacrosimiee Bpems Ha Jlyne, Mapce, Mepkypuu, rie ciefpl UX HE CTEpPThI
HOCTeTyIOIUME U3MeHeHussMU. KparepooOpazoBaHue MOIIIO MPOBOLMPOBATh M3JIUSHUS MarMbl C
oOpa3oBaHreM 0a3ajbTOBBIX MOJEH, MONOOHBIX MOKPBHIBAIOLIUM JYHHBIE «MOps». Tak, BEPOSTHO,
oOpa3oBajiachk TE€pBUYHAs KOpa 3€MJIM, KOTOpas, OJHAKO, HE COXPAHWUJIAChb HAa COBPEMEHHOW ee
IIOBEPXHOCTH, 3a UCKIIOYEHUEM OTHOCUTENIBLHO HEOOJbIINX (PPArMEHTOB B «Oojee MOJIOOW» Kope
KOHTUHEHTAJIbHOI'O THIIA.

Ota Kopa, cojiepkallas B CBOEM COCTaBE y)K€ I'DAaHUTHI U THEHCHI, IPaBaa, C MEHBIIUM
coiep)KaHUEeM KpeMHe3eMa U KaJlus, YeM B «HOPMAaJIbHBIX» IPaHUTaX, MOSBUIIACH HA pyOexke OKOJIOo
3,8 MIIp[ JIET U U3BECTHA HaM 10 OOHaKEHUSM B IpeeaxX KpUCTAIUIMYECKUX IUTOB IPAKTUYECKH
BCeX KOHTHHEHTOB. Crioco® oOpa3zoBaHus IpeBHEHIIEH KOHTUHEHTAJIbHON KOPBI MOKa BO MHOTOM
HesiceH. B cocraBe 3TOM KOpBl, IOBCEMECTHO METaMOP(HU30BaHHONH B YCIOBUSX BBICOKHMX
TEMIEPATYpP U JABICHUM, HAXOIAT IOPObl, TEKCTYPHbBIE OCOOEHHOCTH KOTOPBIX CBUAETENbCTBYIOT O
HAaKOIUIEHUM B BOJHOM cpelle, T.€. B 3Ty OTJAJIEHHYIO 30Xy yXe CyLlecTBOBaja Tuipocdepa.
Bo3HukHOBEHHE TEpBOIl KOPBI, MOAOOHOW COBpPEeMEHHOW, TpeOOBajO IMOCTYIUICHHS W3 MaHTHU
OONBIIMX KOJIWYECTB KpEeMHE3eMa, alIOMUHUS, ILIEeNIoYel, B TO BpeMs Kak ceddac MaHTUHHBIN
MarMaTu3M CO3JAa€T OY€Hb OrPAaHUWYEHHbII 00bEM OOOTralleHHBIX 3THMHU 3JIEMEHTAaMHU IOPO.
Cuwuraercs, yro 3,5 Mupa JeT Ha3aj] Ha IUIOLIAJUd COBPEMEHHBIX KOHTUHEHTOB Oblia IIUPOKO
pacmpocTpaHeHa ceporHeiicoBasi Kopa, Ha3BaHHAsl TaK 1O MpeoOIagaromeMy TUIY CIararolluX ee
nopoa. B Hamiel ctpane oHa, Hampumep, u3BecTHa Ha KombckoM mnoiyoctpoBe U B Cubupu, B
4aCTHOCTH B Oacceline p. Amnjas.

JanbpHeie coObITHS B TEOJIOTMYECKOE BpEMsl YacTO OIpPEIEISAIOTCS, CONIACHO
OMHOCUMENbHOU 2€0XPOHON02UY, KAaTETOPUSIMU «JIpeBHEE», «Mojoxey. Hampumep, kakas-to spa
JpeBHEee HEKOTOpo Npyroi. OTaenbHbIe OTPE3KU Ie0J0rMUECKON UCTOPUH Ha3bIBAOTCS (B MOPSAKE
YMEHBILIEHUSI HUX MPOJODKUTEIbHOCTH) 30HaMH, 3paMH, I[epuojaMH, dIoxamH, Bekamu. Hx
BBISIBJICHME OCHOBAHO Ha TOM (paKkTe, 4TO IeoJOrMYecKUe COOBITHS 3aleyaryieBaloOTCsl B TOPHBIX
MOpOJIaX, a 0CaJ0UHbIE U BYJIKAaHOTE€HHBIE MOPOABI pacrnojiarawTcs B 3eMHON Kope ciosiMu. B 1669
r. H. Crenoil ycTaHOBWJI 3aKOH IIOCIENOBAaTEIbHOCTH HAIUIACTOBAHHUS, CONIACHO KOTOPOMY
HIDKeJIeXKalllue IMIacThl 0CaJ0YHbIX MOPOJ JPEBHEE BbILIENEKAIINX, T.€. 00pPa30BaJIUCh paHee HX.
bnarogapss 3ToMy nosiBUIach BO3MOXKHOCTB OIIPENETIECHMS] OTHOCHTEIBHOW IOCIIENOBATEIBHOCTH
00pa30BaHMsI CJIOEB, @ 3HAUUT, CBI3aHHBIX C HUMH I€0J0TMYE€CKUX COOBITHH.

OCHOBHBIM B OTHOCHTEJIBHOM TI'€OXPOHOJOTMM SBISETCS OHOCTpaTUrpapuueckui, Win
NaJI€OHTOJIOTHYECKHM, METOJl YCTaHOBJEHHsS OTHOCHTEIBHOTO BO3pacTa U IOCIEAO0BAaTEIbHOCTH
3ajeraHusi opoja. IToT Meto] Obul mpeioked Y. Cmutom B Havane XIX B., a 3atrem pa3But XK.
KioBee n A. Bponbsipom. Jleno B ToM, YTO B OOJBIIMHCTBE OCAJOYHBIX MOPOJ MOKHO BCTPETUTH
OCTaTKH >KUBOTHBIX WJIM pacTUTENbHbIX opraHu3moB. JK.b. Jlamapk u Y. JlapBuH yCTaHOBHIIH, YTO
KUBOTHbIE M PpACTUTENbHbIE OPraHW3Mbl B TEUEHUE TE0JIOTMYECKOW MCTOPUU IOCTENEHHO
COBEPILIECHCTBOBAJIIMCH B OOppOe 3a CyIIECTBOBaHME, NPUCIOCAOIUBAsCH K H3MEHSIOUIMMCS
YCIOBUSAM KHU3HHU. HeKkoTophle )KMBOTHBIE M PACTUTENbHBIE OPTaHU3MbI Ha OIMPEIEICHHbBIX CTaJAMSIX
pa3BUTHs 3eMJIM BBIMHpAIM, HA CMEHY UM MNPHUXOAWIM Jpyrue, Oosiee coBeplueHHbE. Takum
o0pa3oM, [0 OCTaTKaM paHee JKUBIIUX OoJiee MPUMHUTHUBHBIX NMPEAKOB, HAlICHHBIM B KaKOM-HHOY/b
IUIacTe, MOXKHO CYAUTh 00 OTHOCUTENBHO OoJiee IpeBHEM BO3pAcTe JAHHOTO IUIACTA.

Eme onuH MeTon reoXpoOHOJIOTMYECKOTO PAacuICHEHHs IOpOj, OCOOEHHO BAaXKHBIM IS
pacuJieHeHHs MarMaTHYeCKUX 00pa30BaHMl OKEaHMYECKOTro JTHA, OCHOBAH Ha CBOMCTBE MAarHUTHOU
BOCHPUUMYHUBOCTH TOPHBIX MOPOA M MHUHEPAJOB, 00pa3yloUIMXcs B MarHuTHoOM mone 3emin. C
VU3MEHEHUEM OPHUEHTUPOBKHM IOPOJbl OTHOCUTEIBLHO MAarHUTHOIO IOJS MM CaMOro IOJs 4YacTh
«BpPOXKJEHHOW» HaMarHMYEHHOCTH COXpaHSAETCsA, a CMEHa TOJSPHOCTH 3aredarieBaeTcs B
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W3MEHEHUU OpPHUEHTHPOBKM OCTAaTOYHOW HAMarHMYEHHOCTH T1opoJ. B Hacrosimee Bpems
YCTaHOBJIEHA LIKaJla CMEHbI TAKUX ATOX.

Abcontomnas  2eoxpononozcusi - yuemue 00 UIMEPEHUU 2e0Nl02UYECKO20 BpPeMeHU,
BbIPANHCEHHO20 8 0ObIYHBIX AOCONIOMHBIX ACMPOHOMUYECKUX eOunuyax (Tofax), - orpeneisieT BpeMs
BO3HUKHOBEHUSI, 3aBEPIICHUS U JUTUTEILHOCTh BCEX I'€OJOTMYECKHX COOBITHH, B TIEPBYIO O4Yepeab
BpeMsi 00pa3oBaHusl WK MpeoOpa3oBanus (MeTamMopdu3Ma) rOpHBIX MOPOA U MUHEPAJIOB, TaK Kak
[0 MX BO3PACTy OIpPENENIeTCs BO3PACT TE€ONIOTHYECKUX COOBITHI. OCHOBHBIM METOIOM 31€Ch
ABJISIETCS aHAJIM3 COOTHOIIEHHUS PAJHOAKTUBHBIX BEHIECTB U MPOAYKTOB HX pacnaja B TOPHBIX
NOpoAax, 00Pa30BHIBABIINXCS B PA3HBIE AIIOXU.

JlpeBHelMe mopoabl B HACTOSIIEE BpeMsl YCTaHOBJIEHBI B 3amamHou [penmanmum (3,8
mipa aer). Cambiii Gonbinol Bo3pact (4,1 - 4,2 Mipa JeT) MOAyYeH MO MUPKOHAM W3 3aragHon
ABcTpasiiy, HO HUPKOH 37IECh 3aJI€TaeT B MEPEOTI0KEHHOM COCTOSHUU B ME3030MCKUX MEeCYaHUKaX.
C yuerom npezacTaBieHui 00 OJHOBpEMEHHOCTH 00pa3oBaHus Bcex IuiaHeT COTHEYHOM CHUCTEMBI U
JIyHbl M BO3pacTa cambIX JPEBHUX METCOpUTOB (4,5-4,6 Mupa J€T) W IPEBHUX JIYHHBIX MOPOT
(4,0—4,5 mupa set) Bo3pact 3eMiId IPUHUMACTCS PaBHBIM 4,6 MJIp/I JICT.

B 1881 r. Ha Il MexnyHnaponHoMm reosiorudeckoM koHrpecce B bomonbe (Mrtamus) Obutn
YTBEPKACHBI OCHOBHBIE IOJPA3/EICHUSI COBMELICHHBIX CTpaTurpapuyeckor (s pasiesieHus
CJIIOMCTBIX OCAJIOYHBIX TOPOA) U TeoxpoHoiorndeckor mkan. I[lo sToil mikane ucropus 3emiu
JIEJINIIACh Ha YETHIPE 3pbl B COOTBETCTBUU C 3TAllaMU Pa3BUTHUSI OPraHUYECKOro Mupa: 1) apxerickas,
WIM apXxeo3oiickas - 3pa ApeBHEWIIeH >XU3HM; 2) Majeo30HcKas - 3pa JpeBHEH >XKu3Hu; 3)
Me3030IcKas - apa cpelHel Ku3HU; 4) KailHo30McKkass — 3pa HoBoM xu3HU. B 1887 . u3 cocrasa
apXeicKol 5pbl BBUICTWIM MNPOTEPO30ICKYy0 — 3py mnepBuyHOW >ku3HU. [lozaHee mikana
coBepuieHcTBOBaiach. OJIWMH W3 BapUaHTOB COBPEMEHHOW TI'E€OXPOHOJOTMYECKON  IIKaJIbl
npeacraBieH B Tabn. 8.1. Apxeiickas spa pasnensercs Ha aBe 4acTu: paHHU# (apeBHee 3500 mutH
JIET) W TO3JHMM apXxeul; MpOTepo30oMcKas - Tak)Ke Ha JBE: PaHHUN W TO3AHHN MPOTEPO30H; B
MOCIIEHEM BBIACIAIOT pudeiickuil (Ha3BaHUE MPOU30ILIO OT JPEBHETO HA3BaHUS YPAIbCKHUX TOpP) U
BEHJICKHN miepuoabl. DaHEepO30MCKUI 30H MOAPA3ACIISIETCA Ha IMaC030MCKYI0, ME3030MCKYI0 U
KalfHO30MCKYIO pbl M COCTOMT U3 12 nepuonos.

OcHogHbie smanvl 280110YUU 3eMHOU KOPbl

Kpatko paccMOTprM OCHOBHBIE 3Tallbl BOJIONWU 36MHOW KOpPBI Kak KOCHOTO CyOcTparta,
Ha KOTOPOM Pa3BHJIOCH MHOTOOOpasue oKpy»xaroiei mpupossr [6, 12, 18, 20, 28-30, 35].

B apxee emnie 70BOJBHO TOHKAas W IUIACTUYHAs KOpa MO BIUSHUEM PAacTsLDKEHHS MCTIbITAla
MHOTOYHCIIEHHBIE Pa3pbIBbl CIUIOUIHOCTH, 4Yepe3 KOTOphIE K IMOBEPXHOCTH BHOBb YCTPEMMJIACh
0azanbpToBasi MarMa, 3aloJIHMBIIAS MPOTHOBI UIMHON COTHH KUJIOMETPOB M IIMPUHOW MHOTHE
JIECSATKA KUJIOMETPOB, M3BECTHBIE KaK 3€J€HO-KaMEHHBbIE Mosica (3TUM Ha3BaHUEM OHM OOS3aHBI
npeodnaaIieMy 3eleHOCIAHIIeBOMY HHU3KOTeMIIepaTypHOMYy MeTaMopdusmy 0a3aibTOBBIX
nopox). Hapsiny ¢ 6azanbramu cpefu jaB HUKHEHW, OCHOBHOW 1O MOIITHOCTH YaCTH pa3pes3a ITUX
MOSICOB BCTPEUAIOTCS BBICOKOMAarHe3uajbHbIe JIaBbl, CBUICTENHCTBYIOIIME 00 OuUeHb OOJBIION
CTENMEHW YaCTUYHOTO IIJIABJICHUS MAHTUWHOTO BEIIECTBA, YTO TOBOPUT O BBICOKOM TEIIJIOBOM
MIOTOKE, HAMHOT'O NPEBBIIIABIIEM COBPEMEHHBbIN. Pa3BUTHE 3€71€HOKAMEHHBIX MOSICOB 3aKI0YaI0Ch
B CMCHE THIA BYJIKaHW3Ma B HAIPABJICHUH YBEJIIMYCHUS COACP)KAHUS B HEM TUOKCHUIA KPEMHUS
(SiOy2), B medopmanmsax cxatuss ¥ MeTaMopdU3Me O0Ca0YHO-BYJIKAHOTCHHOTO BBIMIOJHCHUS U,
HAKOHEll, B HAKOIUIEHUU OOJIOMOYHBIX OCAJKOB, CBUIETEIHCTBYIOIUX 00 00pa3oBaHUM TOPUCTOrO
penbeda.

[locne cMeHBI HECKONBKHMX IIOKOJIEHWH 3€JI€HOKAMEHHBIX IIOSCOB apXEWCKUU ITall
HBOJIIOLIMK 3€MHOM KOpbl 3aBepmwics 3,0 -2,5 mipa JeT HazaJl MacCOBBIM 00pa3oBaHUEM
HOPMAaJIBHBIX TpaHuTOB ¢ mpeodnamanneM KoO Hax Na,O. ['paHuTH3anus, a Takke peruoHaIbHBINA
MeTaMophu3M, MeCTaMU OCTHTIINA BBHICIIEH CTYIEHHU, TPUBETH K (HOPMHUPOBAHUIO 3pENOit
KOHTHHEHTAJIbHOM KOpBHI Ha OOJbIIEH YacTH IUIOIIAJU COBPEMEHHBIX MarepukoB. OJHAKO W 3Ta
KOpa OKa3ajlaCh HEJOCTAaTOYHO YCTOMYMBOW: B Hadalleé MNPOTEPO30OMCKOM H3pbl OHA HCHBITANA
npobnenue. B 3TO BpeMs BO3HMKIJIA IUJIAaHETapHas CETh Pa3jIOMOB W TPEIMH, 3arOJIHABIINXCS
naiikamu (TUTaCTUHOOOpPA3HBIMU Treojorudeckumu Tenamu). OpgHa w3 HHUX - Benmkas gaiika B
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3umbabBe - umeer mmHy 60snee 500 kM u mupuny 10 10 kM. Kpome Toro, BriepBbie MposSBUIOCH
pudrooOpazoBaHue, JaBIliee HaJajlo 30HAM MPOTHOAHUS, MOITHOTO OCAJKOHAKOTUICHHS |
ByJIKaHHU3Ma. VX 9BOMIOLMS MpUBENa K CO3aHUI0 B KOHIIE panHezo npomeposos (2,0-1,7 mupa ner
Ha3aJ]) CKJIaJ4aThIX CHCTEM, BHOBb CIIASBIIUX OOJIOMKH apXeWCKOM KOHTMHEHTaJIbHOU KOPBI, YEMY
croco0CTBOBaIa HOBAs AII0XA MOLTHOTO TPAaHUTOOOPA30BAHMS.

B wurore x koHly paHHero mnpotepo3os (kK pybexy 1,7 mupa ner Hazan) 3peras
KOHTHHEHTaJbHasl Kopa cymecrBoBaia yxe Ha 60— 80% ruiomagu ee COBPEMEHHOIo
pacnpocTpaHeHus. boiee TOro, HEKOTOpbIE YYEHBIE I[IOJIaral0T, 4TO Ha 3TOM pybOexe BcA
KOHTHMHEHTAJIbHAsl KOpa COCTAaBJIIsIa €AMHBIM MACCHUB - CYIEpKOHTUHEHT Merareto (Oosbliast 3emis),
KOTOPOMY Ha Jpyroil CTOPOHE 3E€MHOI0 IIapa NPOTHUBOCTOSUI OKEaH - MPEeAIIeCTBEHHUK
coBpeMeHHOro Tuxoro okeana - Meraranacca (0onbIIoe MOpe). DTOT OKeaH ObUT MeHee TIIyOOKUM,
YeM COBPEMEHHbIE OKeaHbl, 00 poCcT o0bema Tuapochepsl 3a CYET Aerazallid MAaHTUU B IIPOLECCE
BYJIKAHUYECKOW JEATEIbHOCTH MPOIOIHKACTCS BCIO MOCIEAYIOIIYI0 HCTOPHIO 3eMITH, XOTS U Ooree
MeanieHHo. He uckimoueHo, 4ro mpoo6pa3 Meraranacchl HOSBUIICS €Il€ PaHbILIE, B KOHIE apXes.

B karapxee u Hauasie apxes NOSBUJIMCH NIEPBbIE CIEbI )KU3HU - OAKTEPUHU U BOAOPOCIIH, a B
MO3/IHEM apXee PaCIpPOCTPAHWINCH BOAOPOCIEBBIE HM3BECTKOBBIE MOCTPOMKH - CTPOMATOIUTHL. B
MO3/IHEM apXee HadajloCh, a B PaHHEM IPOTEPO30€ 3aBEPIIMIIOCH KOPEHHOE M3MEHEHHME COCTaBa
arMocdepsl: O BIUSHUEM KU3HEACATeIbHOCTH PACTEHUI B HEl MOSBUIICS CBOOOTHBIN KUCIOPO,
TOT/Ia KaK Karapxelckas U paHHeapxeickas armocdepa coctosiia u3 BoasiHoro mnapa, CO,, CO, CHy,
N, NH3 1 H,S ¢ mpumecbro HC1, HF 1 nHepTHBIX Ta30B.

B noszonem npomeposoe (1,7-0,6 wmupm ner Hazam) Merares crajia IMOCTEIIEHHO
pacKaybIBaTbCsl, U STOT MPOLECC PE3KO YCHIWICS B KOHIE MpoTepo3os. CregamMu ero sSBISIOTCA
NPOTSHKCHHbIE KOHTHHEHTAJIbHBIE PU(TOBBIE CHUCTEMBI, MOrpeOCHHBIE B OCHOBAaHHH OCAJOYHOTO
yexja JpeBHUX miuargopMm. Baxueilmmm ero pesyasraroM ObUIo oOpa3oBaHHE OOUIMPHBIX
MEXKOHTUHEHTAJIbHBIX MOABMXHBIX M0sicoB - CeBepo-ArnaHTHueckoro, Cpean3eMHOMOPCKOro,
VYpano-Oxorckoro, pazaenuBmnx KOHTHHEHTHl (CeBepHod Awmepuku, Bocrounoit EBporsi,
BocTounoii A3un n Hambomnee KpymHbId 0010MOK Meraren - I0)KHBIM CyNepKOHTHHEHT [ OH/BaHYy.
[{eHTpanpHBIe YaCcTH 3TUX MOSICOB Pa3BUBAINCH HA HOBOOOPA30BaHHOW B mpoliecce puQTOoreHesa
OKEaHCKOHM Kope, T.e. Mosica MPEACTaBISIA cO00M okeaHCkue OacceitHbl. VX rmyOnMHa MOCTENeHHO
YBEJIMYUBAIACh 1O Mepe pocta ruapochepsl. OTHOBpEMEHHO MOJBMKHBIE MOsiCA Pa3BUBAIUCH 10
nepudepun TUXoro okxeaHa, NIyOMHa KOTOPOTO Takke Bo3pactana. Kimmarnueckue ycmoBus
CTAaHOBWJINCh 0o0Jiee KOHTPACTHBIMU, O Y€M CBMJIETEILCTBYET IIOSBIEHHE, OCOOCHHO B KOHLIE
IPOTEPO30sl, JIETHUKOBBIX OTJIOKEHUH (TUILTUTOB, APEBHUX MOPEH U BOIHO-JIEAHUKOBBIX OCA/IKOB).

Ilaneo3otickuii 3man HBOMIOLUMU 3EMHOM KOpBl XapaKTEpPU30BAJICS WHTECHCHUBHBIM
pa3BUTHEM TIOJBIKHBIX TIOSCOB - MEKKOHTHHCHTAJIBHBIX ¥ OKPAaWHHO-KOHTHHEHTAJIHHBIX
(mocnenuue Ha mepudepun Tuxoro okeaHa). ITH TMosca PACUICHSUINCh HAa OKPAMHHBIE MOpS H
OCTPOBHBIE JAYI'M, HX OCAJOYHO-BYJIKAHOT€HHBIE TOJIIIM HCIBITHIBATIN CJIOXKHBIE CKJIaI4aro-
HAJBUTOBBIC, a 3aTeM COPOCOCABHUTOBBIC Ae(opMaluy, B HUX BHEAPSUIUCH TPAHUTHI U HA ITOMN
OCHOBE (POPMHUPOBAIUCH CKJIa4aTble TOPHbIE CUCTEMbI. DTOT MpOIIECcC MPOTEeKall HepaBHOMEpPHO. B
HEM Pa3INyaloT psiJi UHTCHCUBHBIX TEKTOHUYECKUX AMOX U TPaHUTHOTO MarMaru3ma: 0aiKalibCKyIo
— 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 HaszBanusi llloTnannuu) - B KOHIE cuilypa, akaickyio (Akaaus - CTapuHHOE
Ha3BaHHe ceBepo-BocTouHbIX mTaTtoB CIIIA) — B cepenuHe OeBOHA, CYIETCKYl0O — B KOHIIE
paHHero kapooHa, 3aanbckyto (0T p. 3aane B [epmanumn) — B cepenune panHen nepmu. Ilepsoie Tpu
TEKTOHUYECKHE OJIOXU TaJle0305 HEpPEeIKO OOBEIMHSIOT B KaJeIOHCKYIO 3py TEKTOreHesa,
MOCIIEHUE TPHU - B TE€PLMHCKYIO, WM BApUCCKYI0. B Kaxk1yr0 M3 MepeyuciIeHHbIX TEKTOHUYECKUX
ATIOX OMpPE/IEICHHBIE YaCTH MOJIBIKHBIX TOSCOB MPEBPAIaIiCh B CKJIa4aTble TOPHbIE COOPYKEHUS,
a Toclie pa3pylieHus: (IeHyJalMy) BXOIWIW B cocTaB (yHmameHnTa momonbix rmiatrdopm. Ho
HEKOTOpPhIE W3 HHUX YAaCTMYHO WCHBITHIBAIM aKTHBU3AIMIO B  MOCIEAYIOIIUE  OMOXU
ropooopa3zoBaHusl.
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K xoHIly naneo30si MEXKOHTUHEHTAJIbHBIE MOJBMKHBIE I10sICA NOJHOCTHIO 3aMKHYIIUCh U
3aIlOJIHWJIMCH CKJIaA4aTbIMU cucTeMaMmu. B pesynbrare orMupanus CeBepo-ATIaHTHYECKOTO 1osAca
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
Cpenu3eMHOMOPCKOIO Mosica MPHUBEIO K €ro OObEIUHEHUIO C HOKHBIM CYNEpPKOHTHUHEHTOM -
['oH/BaHOI - B OOHY KOHTHHEHTAIbHYIO MOy - [lanreto. BocTounas yacte Cpeau3eMHOMOPCKOTO
1osca B KOHILE IIAJI€030s - HayaJle Me3030s51 IIPEBPaTHIach B OIPOMHBIN 3aJIuB THXOro okeaHa, IO
nepueprun KOTOPOTo TaKkKe MOJHUTUCH CKIIaa4aThle TOPHBIE COOPYKEHUSI.

Ha ¢one 3Tux u3mMeHeHuil CTpyKTypsl U penbeda 3emiin Npoaoikajloch Pa3BUTHE KU3HH.
[lepBble KMBOTHBIE MOSBHIIMCH €II€ B MO3JHEM IPOTEPO30e, a Ha caMoil 3ape QaHepo3os
CYIIECTBOBAJIM IIOYTU BCE THUIIBI OECIIO3BOHOYHBIX, HO OHM €lle ObUIM JIMIIEHbl PAKOBUH WU
NaHIUpEH, KOTOpble M3BECTHBI ¢ KeMOpus. B cuimype (Wi yxe B OpJOBHKE) HAYaJCsH BBIXOJ
pPACTUTENBHOCTH Ha Cylly, a B KOHIIE J€BOHA CYILECTBOBAJIM Jieca, MOJIyYUBIINE HauOoJbIlee
pacrpocTpaHeHle B KaMEHHOYTOJbHOM IepHoze. PrIObI MOsBHINCH B CUIype, 3€MHOBOJHBIC - B
KapOOHe.

Me3zo30tickas u KauHo30UCKas 3pbl - TOCIEIHUNA KPYIHBIM 3Tal pa3BUTUS CTPYKTYpPbI
36MHOW KOpbI, KOTOPbIIi OTMEUEH CTaHOBJIEHHEM COBPEMEHHBIX OKEaHOB M 000co0ieHneM
COBPEMEHHBIX KOHTHHEHTOB. B Hawane sTama, B Tpuace, euie cyuiectBoBaia [lanres, HO yxe B
paHHEM IOPCKOM IIEpHOZe OHAa CHOBa packoioinack Ha JlaBpasuro u loHaBaHy Bciexncreue
BO3HUKHOBEHUSl LIMPOTHOrO oOKeaHa Teruc, mpoTsHyBlierocss ot lleHTpanbHOl AMepuku 10
Nunokuras u MHIOHE3WH, a HA 3amajie ¥ Ha BOCTOKE OH cMbIKaics ¢ Tuxum okeanom (puc. 8.6);
3TOT okeaH BKIouan U LleHTpasbHyro AtnaHTuky. OTCIOa B KOHIIE IOpbI IIPOLECC pa3/BHUra
KOHTHHEHTOB pAacIpOCTPaHWIICA K CEBEpY, CO34aB B TEUEHUE MEJIOBOIO IEpUoJa M PaHHEro
naneorecHa CeBepHYI0 ATIIAHTUKY, a HadMHAs C TajeoreHa - EBpaswmiickuii Oacceiin CeBepHOTo
JlenoBuroro okeana (AMepasuiickuil 6acceiiH BO3HUK paHbllle Kak 4acTh Tuxoro okeana). B utore
CeBepHas Amepuka otaenwiace oT EBpasuun. B mno3nHell 1ope Havanoch (QopMUpoOBaHUE
WMuauniickoro OKeaHa, M ¢ Hadaja MeJa cTajla pacKkpbiBarbcs c tora OxHas ArnanTtuka. OTO
O3Hayajo0 Havajgo pacnajga [OHJIBaHBI, CyIIECTBOBaBIIEH KaK €IMHOE IIEJI0€ B TEUEHHE BCEro
nasneo3osi. B konne mena CeBepHas AmiaHTHka coeauHuinack ¢ HOxxHoH, oTnenuB Adpuky OT
Oxnoit Amepuku. Torma e ABCTpanusi OTAeNWiach OT AHTapKTHIbl, a B KOHIE MajleoreHa
IIPOM30ILIO OTAeNeHHE nocaeanen ot FOxuHol AMepuKH.

Takum o00pa3oM, K KOHIy IajeoreHa O(OPMHIUCH BCE COBPEMEHHBIE OKEaHbI,
000CcOOUITHCH BCE COBPEMEHHBIE KOHTUHEHTHI U 00IMK 3eMiid TPHOOpeIT BUJ, B OCHOBHOM OJIM3KUI
K HbIHelHeMy. O/1HaKo elle He ObIJI0 COBPEMEHHBIX TOPHBIX CUCTEM.
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Puc. 8.6. Pacnan Ilanren [5] — nosioxe-
HHE MaTtepukoB: ¢ — 200 miiH JeT Hazazn; 6 —
125 mumn net Hazan; 6 — 80 M er. 3Be3104-
KO oT™MedeHO nosioxenue HOKHOro MarHuT-
@ HOTo Tnoskoca

C nmozgnero maneorena (40 MJH JIeT Ha3aja) HadyajJoCh MHTEHCHBHOE ropooOpazoBaHUE,
JIOCTUTIIIEE KYJIbMUHAIIMU B MOCIEAHUE 5 MIIH JIET. DTOT 3Tall CTAHOBJIEHUS MOJOJIBIX CKJIAT4aro-
MOKPOBHBIX TOPHBIX COOPYKEHUH, 00pa30BaHUsI BO3POXKIECHHBIX CBOJJOBO-TJIBIOOBBIX TOP BBIACISIOT
KaK HEOTEKTOHWYECKU. PAKTUYECKHU HEOTEKTOHMYECKUHU 3Tal SBISETCS MOAITAIIOM ME3030MCKO-
KaifHO30MCKOT0 dTama pa3BUTHUS 3eMIIH, TaK KaKk MMEHHO Ha 3TOM d3Tane 0(hOpMUINCh OCHOBHBIE
YepThl COBPEMEHHOTO perbeda 3eMiti, HaYrHas C paclpeIesICHHs] OKEaHOB M KOHTUHEHTOB.

Ha stom stame 3aBepuimnock (GOpMUPOBaHHE OCHOBHBIX YEepPT COBPEMEHHOW (ayHbl U
dopel. Me3o3oiickas spa OblIa POl MPECMBIKAIOIIUXCS, MIIEKOMTUTAIONINE CTAIM TPeodiaaTh B
KailHO30€, a B NO3JHEM IUIMOIEHE TMOSBUWIICA YENOBEK. B KOHIlE paHHEro Mena MOSBHINCH
MOKPBITOCEMSIHHBIE PACTEHHS W Cylla TpuoOpesna TpaBsHOWM TOKpoB. B KkoHIle HeoreHa u
AQHTPOMOTeHE BBICOKME IIUPOTHI OOOWX TMONYIIApUil OBUIM OXBau€Hbl MOIIHBIM MAaTE€PUKOBHIM
OJIEJICHEHUEM, PEITUKTaMH KOTOPOTO SIBJISIFOTCS JICTHUKOBBIE IIANKKH AHTApKTHABI U [ peHmananm.
D710 OBLIO TPEThE KPYMHOE OJe/leHeHUE B (paHepo30e: MepBOe UMENO MECTO B TIO3IHEM OPJOBHKE,
BTOpO€ — B KOHIIE KapOoHa - Hadayie mepMH; ob0a OHU OBUIM PACIPOCTpPAHEHBI B TMpeseIax
I'onnBaHbL

1. 8 Jleknus Ne8 denomeH xu3HU
1.8.1 Bonpocs! Jeknum:
1. CyIlIHOCTh ¥ YPOBHU OpraHU3aIU )KU3HU.
2. Konnenmusa BO3HUKHOBEHUS KU3HM.
3.DBONIOLIMOHHOE YYEHHE B OMOJIOTHH.
4. Pa3BuTHE XHU3HU Ha 3eMIIe.
5. YenoBek: peHOMEH, IPOUCXOXKICHUE, ONOITHKA.
Bonpoc 1. CymiHOCTh ¥ YPOBHH OPraHM3ALMH )KM3HU
Ha ¢oHe BO3HUKHOBEHHUS U Pa3BUTHSI KOCHOW MaTepUM BO3ZHUKIO U CTAIO Pa3BUBATHCS
TaKoe yJIWBHUTEIBHOE SIBJIEHHWE, KaK XW3Hb. B Hacrosmiee Bpems omucaHo Oosiee 1 MIH BHUIOB
JKUBOTHBIX, 0KOJIO 0,5 MITH BUIOB PAacTeHMid, COTHHU ThICSIY BUIOB rprOOB, Ooyee 3 THIC. BUIOB
Oaktepuit. [lomcunrano, yto He MeHee | MITH BHJOB IMMOKa OCTAIOTCA HEOMUCAaHHBIMHU. Bompoc o

109



CYIIHOCTH W TPOUCXOKJICHUM >KU3HU BCETr/Ia MMEJ JUIsl YeJOBEKa HE TOJIbKO MO3HaBaTEIbHBIM
MHTEpEC, HO U OTPOMHOE 3HadeHHe JUIsi (OPMUPOBAHUS MHPOBO33peHHUsA. BO3HHKHOBEHHE U
pa3BUTHE >KHUBBIX CYIIECTB BIUIOTH JO TOSIBICHUS Takoro (eHOMEHa, KaK YeJOBEK, - OJHA W3
LEHTPaJIbHBIX MPOOIEM €CTECTBO3HAHUSI.

KuBble OpraHuU3Mbl CYIIECTBEHHO OTIWYAIOTCA OT HEXHUBBIX CHCTEM. OTH OTJIMYUSA
NPUIAIOT JKU3HM KayeCTBEHHO HOBBIE CBOICTBa. PacCMOTpUM CYIIHOCTh MOHSTHUS <OKU3HBY.
MHuorouncieHHble GOPMYTUPOBKH CYIIIHOCTH XU3HU MOKHO CBECTH K JIBYM OCHOBHBIM: 1) KU3HB
ompenensieTcss cyOocTpaToM, HOCHUTEIEM CBOWCTB (Hampumep, OenkoM); 2) ee TPaKTyIT Kak
COBOKYITHOCTh ~ crenuPuueckux (HU3HKO-XUMHUYECKHX TMpoieccoB. Hampumep, Apucrorens
oTpeeNisii KU3Hb Kak MUTaHue, pocT u oapsxienue; I'. TpeBupanyc - kak cToiikoe equHooOpasue
NPOIECCOB NPU pa3iMdMM BHEIIHUX BIUsSHWI; M. buma - kKak COBOKYIMHOCTh (DYHKIIHIA,
conpotuBisronuxcsa cMeptu; M.I1. [1aBnoB — kak ClIOKHBIA XUMHUUYECKUi Tiponecc; ®. DHrenbe -
KaK Ccroco0 CyIlIecTBOBaHUSI OCNKOBBIX TN, 3HAYUMBIM MOMEHTOM KOTOPOTO SIBISIETCS OOMEH
BEIIECTB C OKpyKaromed cpeaoi. OnHo u3 Haubosiee MOJTHBIX OIMpeNeieHUM KU3HU C y4EeTOM
COBPEMEHHOTO YpOBHSI 3HAHUW Jaj oOTedyecTBEeHHbIM ydeHbli M.B. Bousbkenwreitn. Ilo ero
MHEHUIO, cywecmsyowue Ha 3emie Jacugvle mena Npeocmasisaom cobot OmKpbimvle
camope2yiupyrowuecss U Camo80CHPOU3BO0AWUEC CUCTEMbl, NOCMPOEHHblE U3 OUONOIUMEPOS -
0enKkos U HYKIeUHO8bIX Kuciom. 31ech TOMYEPKUBACTCA 3HAUYE€HHWE HYKIEWHOBBIX KHCIIOT,
00€ecTeunBaroINX MPEEMCTBEHHOCTh MPU3HAKOB U CBOMCTB.

J’KuBbIM OopranuzMamM MpUCYIIU ONpefesieHHbIe CBOICTBAa. YacTo 3TU CBOWCTBA B TOW WM
WHOW CTEMEHW XapakTepHbl M IS HEKHBOM NPHUPOABI, UYTO MOMYEPKUBACT EIAMHCTBO
SBOJIIOIIMOHHBIX TpoiieccoB. OHAKO MPOSIBICHUE 3TUX CBOMCTB M UX COBOKYMHOCTh HE CXOXH Y
JKUBBIX ¥ HEXXHUBBIX 00bEKTOB. IMEHHO 3TO - COBOKYITHOCTh U XapakTep MPOSBICHUS — KaK pa3 |
OTpefieNisieT CYIIHOCTh XH3HU. PaccMOTpuUM psifi CBOMCTB JKMBBIX OPraHU3MOB B CPaBHEHHH CO
CBOMCTBaMH HEXHUBBIX 00beKTOB [19, 20].

O Eouncmeo xumuueckoeo cocmaea. B cocTaB KHUBBIX OPraHU3MOB BXOIAT TE KeE
XUMHUYECKHE JIEMEHTBI, YTO ¥ B OOBEKTHI HEXKUBOU Nprpoabl. OHAKO COOTHOIICHHE 3JIEMEHTOB B
’KUBOM M HEKMBOM HEOJMHAKOBO. JJIEMEHTHBII COCTAaB HEXUBON MPUPOBI HAPALY C KHCIOPOJIOM
MPE/ACTaBICH B OCHOBHOM KpPEMHHEM, >KEJI€30M, MarHueMm, ajllOMUHHEM U T. 1. B KUBBIX
opranuzmax 98% XMMHYECKOT0 COCTaBa MPUXOAMTCS Ha YEThIPE BJIEMEHTA: YIJepoi, KUCIOpOJ,
a30T W BOJOPOJ, M, KPOME TOTO, )KUBBIC OPTaHU3MBI IIOCTPOCHBI B OCHOBHOM M3 YETHIPEX KPYITHBIX
TPYNN CJIOXHBIX OPTaHUYECKUX MOJIEKYT — OHOJOTHYECKHX MOJUMEPOB: HYKIEHHOBBIX KHUCIOT,
0eNIKOB, OJMCaXapUa0B, )KUPOB, KOTOPHIE PEAKO BCTPEUAIOTCS B HEXUBOU NMPUPOJIE.

O Obmen sewjecms. Bee xKuBble OpraHu3Mbl CIOCOOHBI K OOMEHY BEILIECTB ¢ OKpY>Karolei
CpeZIoi - TIOTJIOIIAIOT U3 Hee He0OXO0IMMBbIE BEILIECTBA U BBIACISAIOT IPOIYKThI KU3HEACSITEIbHOCTH.
OOMeH BelIecTB - IBYCTOPOHHHM MPOIIECC: BO-TIEPBBIX, B PE3YIbTATE PsAa CIOKHBIX XUMHUYECKHIX
IpEeBpallleHNil BellecTBa U3 OKPYXarolled Cpelapl YNOoAOONSIOTCS OpPraHMYeCKHMM BeIllleCTBaM
’KMBOT'O OPraHU3Ma U U3 HUX CTPOUTCS €r0 TEJ0; BO-BTOPHIX, CJIOKHBIE OPraHUUECKHE COCTUHEHUS
pacmanairTcs Ha MPOCThle, IPU ATOM YTPAuMBAaeTCs MX CXOACTBO C BEIIECTBAMM OpraHu3Ma U
BBIJICTISIETCSl DHEPrus, HeoOXxoaumas s peakuuii 6mocuHTe3a. OOMEH BellecTB 0OecleuuBaeT
MOCTOSTHCTBO XMMHYECKOIO COCTaBa M CTPOCHMsI BCEX YacTel OpraHM3Ma U, Kak CJe/ICTBUE,
MOCTOSTHCTBO UX ()YHKITMOHUPOBAHHUSI B HETIPEPHIBHO MEHSIFOIIUXCS YCIOBHIX 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 W M3MEHEHHWIO MX arperaTHOTO COCTOSIHMSI, HAallpUMEp MPEBPAIICHUIO BOJBI B Tap WA
Jen.

O Camosocnpoussedenue (penpodykyus) u HacieocmeenHocmo. Ilpu pazMHOXKEHUH
JKUBBIX OPraHU3MOB MOTOMCTBO OOBIYHO TMOXO0KE Ha POJAUTENEH: KOIIKH BOCIPOHU3BOMAST KOTST,
co0aky - MIEHST, U3 CEMSIH OJyBaHUYMKA BBIPACTaeT OAYBAHYUK. TakuM 00pa3oM, pa3MHOKEHUE -
3TO CBOMCTBO OPraHM3MOB BOCIPOHU3BOJAUTH cebe MOoJoO0HBIX. B OCHOBe caMoBOCHpPOHM3BEACHUS
JISKUT 00pa30BaHUE HOBBIX MOJICKYJ M CTPYKTYp Ha OcCHOBe mH(opMmanuu, 3amoxxkennor B JJHK.
brnarogaps penpoayKIuu He TOJIBKO IIeNible OPTaHU3Mbl, HO U KJIETKH, OPTaHOMBI KIIETOK IOCIIe
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JICJIEHNs] CXOIHBI CO CBOMMM IpPEAIIECTBEHHUKAaMH; Tak, M3 oxHod monekyiasl JHK npu ee
YIBOEGHUU OOpa3yloTCsl JIB€ JOYEPHHE MOJIEKYJbl, MOJHOCTbIO TOBTOPSIOIINE HCXOIHYIO.
CrnenoBarenbHO, CaMOBOCIIPOM3BECHHE TECHO CBSI3aHO C HACIEICTBEHHOCTBIO - CHOCOOHOCTBIO
OpraHu3MoB o0OecreunBaTh nepeaady Mpu3HaKoB, CBOMCTB, 0COOCHHOCTEH pa3BUTHUS U3 TOKOJICHHS
B TIOKOJICHUE, YTO 00YCIIOBIMBACT MPEEMCTBEHHOCTh TIOKOJICHHIH.

O Hzmenuusocmo, passumue u pocm. Iloll N3MEHUMBOCTHIO MOHMMAIOT CIHOCOOHOCTH
OpraHu3MOB IpuoOpeTaTh HOBBIE MPU3HAKUM W CBOWMCTBAa Ha OCHOBe M3MeHeHus Mmoisekyn JIHK.
M3MeHYMBOCTh CO3/1aeT Pa3HOOOpa3HbI MaTepuan Jjsl €CTECTBEHHOI0 0TOOpa U COOTBETCTBEHHO
MPEIOCHUTKY IS PA3BUTHS M POCTA JKUBBIX OPraHn3MoB. Pa3BuTHe - HeoOpaTuMoe HampaBlIeHHOE
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
pasBuTHEM BHIOB (¢mioreHe3). B mpomecce pa3BUTHA TOCTENIEHHO U IOCIEIOBATEIBHO
dbopmupyetcs crienudpuyeckas CTpYKTypHas OpraHHU3alusl KUBOTO OpPraHM3Ma, a YBEJIUYECHUE €ro
Macchbl OOYCJIOBJIEHO PENPOAYKLUEH MaKpOMOJIEKYJ, 3JEMEHTAPHBIX CTPYKTYp KJIETOK M CaMUX
kJeTok. OuioreHes, UK BOJIOLKS B LIEJIOM, - 3TO HEOOPATUMOE U HAIIPABICHHOE Pa3BUTHE )KUBOU
IPUPOJIbI, COIPOBOXKJIAIOLIEECS] O00pa30BAHUEM HOBBIX BHUJOB M IPOTPECCUBHBIM YCIOKHEHUEM
JKU3HU. Pe3ynbTaToM 5BOMIOINH SIBJISETCS BCE MHOTOOOpa3ue )KUBbIX OPraHU3MOB Ha 3emIie.

O Pazopascumocmv u 3Hepeozagucumocms. J1000W OpraHu3M HEPa3phIBHO CBS3aH C
OKpYXKarollel cpefoi: M3BJICKAeT U3 HEe HEOOXOAMMBIE BEIIECTBA, MOABEPracTcsl BO3IACHCTBHUIO
HEOJIArONPHUATHBIX (PAaKTOPOB CPEIbl, BCTYIACT BO B3aUMOJICHCTBUE C IPYTUMHU OpraHU3MaMH U T.JI.
B mnpomecce 2BONMIOLMKM Y JKHUBBIX OPraHM3MOB BBIPA0OTANIOCh M 3aKPENUJIOCh CBOWMCTBO
pa3apaXuMOCTH — HU30MpaTeIbHOW pEeaKIMi Ha BHEIIHHE BO3JeHCTBUs. Bcsikoe u3MeHEHHE
OKPYXAIOIIMX OpTraHu3M YCIOBHI cpenbl MpeacTaBisieT co00i MO OTHOIICHHIO K HEMY
pasnpakeHue, a peakius OpPraHu3Ma Ha BHEIIHUE pa3JApaXUTEIM CIYKUT I10Ka3aTeIeM €ro
YYBCTBUTEIHHOCTU U MPOSIBICHHEM pa3ApakuMocTu. Kpome Toro, >kuBble OpraHu3Mbl 00JIadar0T
CBOMCTBOM 3HEPIrO3aBUCUMOCTH; 3TO OTKPBITHIE JJIs1 MOCTYIUICHUS SHEPTUU CUCTEMBI, YCTOMYMBBIC
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.

¢ Pummuynocms - enie OJHO CIEICTBHE TECHOTO B3aWMOJEWCTBUS KUBOW U HEKUBOU
npupobl. B mpupoie noscroly pacnpocTpaHeHbl KojiedaTelbHbIe TPOLECChl: OKEAHCKUE MPHUIINBbI
¥ OTJIMBBI, CMEHA JTHS U HOYH, (ha3 JyHBI, Uepel0BaHUE BpEMEH roja, MePHOJNIYECKOe YBEIHUECHUE
COJIHEYHON aKTUBHOCTH, HHUKJIMYHOCTh I'€OJIOTMYECKUX IpoleccoB. lleprnoanyeckne n3MeHEHNs B
OKpYXKarollel cpe/ie OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HA KUBYIO MPUPOJY U Ha COOCTBEHHBIE
PUTMBI KUBBIX OpPraHW3MOB. B KMBBIX CHCTEMax PUTMHUYHOCTH MPOSBISETCA B NEPUOAUYECKHX
W3MEHEHUSAX WHTEHCHUBHOCTH (DPU3HOJIOTHYECKHX (PYHKIMN C pa3sNTuYHBIMU MEepHOJaMHU KoieOaHui
(OT HECKOJIBKUX CEKYHJ J0 I'0Jla U CTOJIETHS): CYTOUHbIE PUTMbI CHa U OOAPCTBOBAHUS y Y€JIOBEKa,
CE30HHBIC PUTMBI aKTUBHOCTH U CIISTYKHU Yy HEKOTOPHIX MIIEKOMUTAONIUX (CYCIHMKH, €XKH, MEIABEIN)
U Jip. PUTMUUHOCTE 0OecTieunBaeT corjiacoBaHue (PyHKIIMNA OPTaHU3Ma U OKPYXKAIOIIEH CPEeIbl, T.€.
MPUCTIOCOOCHHE K TEePUOJUYECKHM WU3MEHSIOIIMMCS YCIOBHUSM CyllecTBoBaHMs. Hampumep,
CE30HHBIE W CYTOYHBIC PUTMBI BBIPAOOTAIUCH KaK MPHUCIOCOOJIEHNUE KUBBIX OPTaHU3MOB K
reo(pU3NIEeCKUM IUKIIaM CPEIbl.

O Camopezynayus (asmopezynayusi) - CIOCOOHOCTh >XKMBBIX OPTaHU3MOB, OOUTAIOIIMX B
HENIPEPBIBHO MEHSIOUIMXCS YCIOBUAX OKPYXKAIOLIEH Cpelbl, MOAIECPKUBATh IMOCTOSHCTBO CBOETO
XUMHYECKOI0 COCTaBa M MHTEHCUBHOCTH (DHU3HOJOrMYEcCKHX mporeccoB. Ilpu 3ToM HemocTtaTtok
MOCTYTICHUSI KAaKUX-JIMOO MUTATEIbHBIX BEIIECTB MOOMIIN3YeT BHYTPEHHHUE PECYpChl OpraHu3Ma, a
npu H30BITKE Kakoro-nuOo BellecTBa €ro CHHTE3 Mpekpamiaercs. Hamnpumep, mnoHMkeHue
KOHIIEHTPAIIUU Takoro ¢epMmenta, kak AT® - yHUBEpCAIbLHOTO aKKyMYJISATOpa SHEPTUU B KIIETKE,
CIY’KUT CUTHAJIOM, 3aIyCKAalOIIMM MPOILIECC €ro CHUHTE3a; NpH BocmnojHeHuu 3anaca AT® cuHTte3
€ro mpekpamaercs. Y MeHbIIEHNEe KOJIMYECTBa KJIETOK B TKaHH (HAmpuUMep, B pe3ysibTare TPaBM)
BBI3BIBAECT YCWJICHHOE PA3MHOKEHUE OCTABIINXCS KJIETOK; BOCCTAHOBJIEHHE KOJINYECTBA KIETOK J0
HOPMAaJIBHOIO IA€T CUTHAJI O NMIPEKPALLEHUY HHTEHCUBHOI'O KJIETOYHOTO JAEICHUS.

111



O Huckpemunocmo (npepvisucmocms, pazoenennHocmyv). JKu3Hb Ha 3emiie TPOSBISETCS B
BUJE JAMCKPETHBIX (opM, T.e. OTHENbHBI OpraHu3M WM Ouosornyeckas cucrema (BHI,
OMOTeoIeHO3 U JIp.) COCTOUT M3 00OCOOJIEHHBIX MM OTTPAHUYCHHBIX B MPOCTPAHCTBE, HO TEM HE
MEHEe TECHO CBA3aHHBIX M B3aUMOACHCTBYIOUINX MEXAY cOOON yacTei, 00pa3yromx CTpyKTypPHO-
¢yHKUMOHATBHOE eAMHCTBO. Hampumep, m000H BHJ BKIIOYAET OTHENbHBIE OCOOH; TEIO
BBICOKOOPTaHM30BaHHOW 0COOM 00pa3yroT MPOCTPAHCTBEHHO OTTPAHUYEHHBIE OpraHbl, KOTOpPbIE B
CBOIO OYEpE/Ib COCTOAT M3 OTAEIbHBIX TKaHEH W KIETOK; JHEPreTHYECKHil amnmapar KIETKU
IPEACTABICH OTACIBHBIME MHTOXOHIPHSIMH, allapaT CHHTE3a OeiKka - puGOCOMaMH’ W 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 «M3HOCHUBILUXCS» CTPYKTYpPHBIX DJIEMEHTOB (MOJEKYJ], ()EPMEHTOB, OPraHOUJIOB
KIETKH®, IENbIX KIETOK) 0e3 MPEeKpalleHHs BBHITONHACMOH (yHKIHH. JIHCKPETHOCTb BHIA
IpeonpeieNiieT BO3MOXKHOCTh €r0 3BOJIOLUU Yepe3 Tudellb WM YCTPaHEHHE OT Pa3MHOXKEHHS
HETPUCTIOCOOJIEHHBIX 0COOEH U COXpaHEHUs! 0COOEH ¢ MOIE3HBIMH IS BEDKUBAHUS TPU3HAKAMHU.

Mup >KuBOH HpUPOIBl MPENCTaBIsieT COOOH COBOKYMHOCTh OHOJOTHYECKHX CHCTEM
Pa3HOTO YpOBHSI OpPraHU3allUd U Pa3IUYHOM COMOJYMHEHHOCTH. OOBIUHO BBIIEISIOT HECKOJBKO
YPOBHEM OpraHu3anuu )kuBoi marepuu [6, 20, 28].

O Monexynapuweiii ypoenv. 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 BAKHEHWIIIME TMPOILECChl JKU3HENEATENbHOCTH OpraHu3Ma - OOMEH BEIIeCTB U
NpEeBpalleHHe YHEPTUH, Iepefada HacIeJICTBEHHOW WHpopMmanuu u aAp. B Hacrosimee Bpems
BBISICHSIETCSI, KAKMM 00pa3oM M B KaKOil Mepe pOoCT M pa3BUTHE OPraHU3MOB, XpaHEHHUE U Mepeaaya
HACJIC/ICTBEHHON WH(pOpMAalNy, MpEeBpalleHHe PHEPTUU B JKUBBIX KIETKAaX W JAPYTHE SBICHUS
OOYCIIOBJIEHBI CTPYKTYpOM M CBOHCTBAMH OHOJIOTMYECKHM Ba)XHBIX MAaKpPOMOJIEKYN (TJIaBHBIM
00pa3oM O€IKOB U HYKJIIEHMHOBBIX KHUCJIOT). be3yclloBHBIM MHTEpeC NMpeACTaBiseT TaKk Ha3bIBacMasi
perukaius - ynsoenue moiekyn JIHK (y Hexoropeix BupycoB PHK) npu ydacTun cnennanbHbIX
(depMeHTOB, KOTOpass oO0ecreunBaeT TOYHOE KONMMPOBAaHME TIE€HETHYECKOM uH(pOopMaluuy,
3aKknro4eHHoi B Mosekynax /JJHK, u nepenady ee oT mokoneHHs K IOKOJIEHHUIO.

O Knemounwiti yposenv. Kierka — cTpykTypHast U (QyHKIIMOHAJIbHAS €IUHUIIA, a TaKXKe
€/IMHUIAa Pa3MHOXKEHUS U PAa3BUTHUS BCEX JKUBBIX OPraHU3MOB, oOMTarOmUX Ha 3emiie. OHAa MOXKET
CYILIECTBOBAaTh KakK OT/AEIbHBIA OpraHu3M (OakTepuu, NpPOCTEUIINE, HEKOTOPbIE BOJAOPOCIH H
rpubbl), TaK U B COCTaBE TKaHEW MHOTOKJIETOYHBIX >KUBOTHBIX, pacTeHUH, rpuboB. EnuHcTBEHHOE
UCKJIIOYEHHE U3 3TOTO MpaBujla — BUPYCHI, IPEACTABIISIONINE COO0N HEKIIETOUHbIE (POPMBI JKU3HH,
HO BHUPYCBl MOTYT IPOSIBJISATH CBOWCTBA JKMBBIX CHUCTEM TOJBKO B KileTKaX. CoIep:KMMOE KIIETKU
MMEHYeTCsl MPOoTOoIIa3Moi. B Kakoi KileTke UMeeTcsl TeHEeTUUYECKUH anmnapar, KOTOpPbld 0ObIYHO
3aKJIFOYEH B s7pe, OT/IEJIEHHOM MeMOpaHaMu OT [IUTOIJIA3MBl.

KrneTku pa3nuyHbl 0 BEIMUMHE; TaK, KIETKH HEKOTOpBIX OakTtepuil umerot aquamerp 0,1-
0,23 MkM, a nuamerp sillla crpayca B cKopiyrne jgocturaer 155 mw; nuamerp OOJIBIIMHCTBA
HYKApPUOTHBIX KIETOK (C O(POPMIICHHBIM KIETOYHBIM SIIPOM, T.€. BCE KIETKH, KpoMe OaKTepwii)
cocrasisgeT 10-100 mxm. MHOT0OOpa3Hble PYHKIIUMH KJIETOK BBIMOIHAIOTCS CIEIUATU3UPOBAHHBIMU
BHYTPUKJIETOYHBIMU CTPYKTYpaMU - OpraHOuJamH. YHHUBEpCaJbHbIE OPraHOUABl 3YKApHOTHBIX
KJIETOK B SIZJp€ - XPOMOCOMBI, B LIUTOIJIa3Me - pUOOCOMBI, MUTOXOHJPUH, SHJOIUIa3MaTHUeCKas
CeTh, KOMIUIEKC ['0JIb/KM, TU30COMBI, KJIeToYHasi MemOpaHa. Bo MHOruX KieTkax MPUCYTCTBYIOT
MeMOpaHHBIE CTPYKTYPbI, CIOCOOCTBYIOIIUE MOAAEPKAHUIO (DOPMBI KIETKH.

BaxknelmmMyu XMMHYECKMMH KOMIIOHEHTAaMHM KIIETKM CUMTAIOTCA O€KH, BKIOYast
(bepMeHTHI, KOTOPBIE COAEPIKATCS KaK B cCaMOM KJIETKE, TaK U B XKHUJKUX cpelax opranusma. OiHako
CUHTE3UPYIOTCS OHU TOJBKO B KJIETKE, KOTOPas OCYLIECTBIISIET MPOCTPAHCTBEHHYIO OpraHU3aIUI0
XUMHUYECKHX MpoleccoB. Tak, mpolecc KIETOYHOro JbIXaHHWs Yy BCEX KIETOK, KpoMe OaKTepHii,
MIPOUCXOJUT TOJBKO Ha MeMOpaHax MUTOXOHIpUM, a CUHTE3 Oenka — Ha pubocomax. brnaromaps
KOHIIGHTpaluN (EPMEHTOB, YHOPSAOYEHHOMY HX pACIOJIOKEHHIO B CTPYKTYypax YCKOPSIOTCS
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peakuuy, OpraHu3yeTcs HX CONpsDKeHUE (NPUHLMI KOHBeWepa), pa3lessioTcss pa3HOPOJHBIE
npouecchl. [ cTpoeHHs] KJIETKM XapaKTepHa MUKpPOTE€TepPOreHHOCTh (MHUKPOHEOTIHOPOAHOCTD),
KOTOpasi O3BOJIIET CUHTE3UPOBATh PA3JIMUHBIE BEILIECTBA U3 OJIHUX U TEX )K€ MPEALIECTBEHHUKOB B
OJIHO BpeMs B 001eM MukpooObeme. [IpHHIIMI KOMITAKTHOCTH, MPUCYIINIT METa00IU3MY KJIETKH,
ocobenHo BoipakeH B cTpykrype JAHK. Hanpumep, JIHK sitnexnerku yenoBeka Becur 6 10~2ru
Opyu 53TOM KOAHUPYET CBOICTBa BceX O€NKOB ueloBeKa. BHYTpHM KIETKH HENpepbhIBHO
NOJJEPKUBACTCSl OIpE/EICHHAas] KOHLIEHTpAllUs HOHOB, OTJIMYHAsg OT HUX KOHLEHTpalUuu B
OKpYXarollel cpeae, B pe3yidbTaTe dYero oOpa3yloTCs BBINSYMBAHUSA KJICTOYHOW MeMOpaHbl,
KOTOPBIE MOTYT 3aMbIKaThCS U OTAENATHCS BHYTPb KJIETKH B BHUJE Iy3BIPHKOB. KiIeTKH CIIOCOOHBI
3aXBaThIBaTh U3 OKPYKAIOIIEH UX CPEIbl KANeJIbKH C KPYITHBIMU MOJIEKYJIaMU, BKIIOUYasi OeNKU WU
Jla’ke BUPYCHI U HEOOJIBIIINE KIICTKH.

VY Bcex KJIETOK OJHOr0 OpraHu3Ma T'€HOM (COBOKYITHOCTb T'€HOB) HE OTJIMYAETCS IO
00beMy TOTEHIMAIBHONH WHQPOPMAIMU OT TEHOMA OIUIOJOTBOPEHHOW SIMIIEKIETKH. TO
JIOKAa3bIBAIOT OMbBITBI C MEPEcajikol sjpa Y3KOCHEeIHATU3UPOBAHHON KIETKH B IHUTOIUIA3MYy
SHYKJICUPOBAHHOU SMIEKIIETKH, IIOCIE YEro MOKET Pa3BUTHCS HOPMAIBHBIM OpraHusM. Pasmuuns
CBOICTB KJIETKM MHOTOKJIETOYHOT'O OpraHu3Ma OOBSCHSIOTCS HEOJAMHAKOBON aKTHBHOCTHIO T'€HOB,
yro oOycnoBnuBaeT u(pGEpPeHIMPOBKY KIETOK. B pesynbprare OJHU KIETKH CTaHOBSTCS
BO30yTUMBIMU (HEPBHBIE), APYTrUe MPUOOPETAIOT COKpATUMbIe OeNKH, 00pa3yroire MUOGUOPUILIBI
(MBIIICYHBIC), TPETbU CHHTE3UPYIOT MUIIEBAPUTEIbHBIE (DEPMEHTHI WIIM TOPMOHBI (KEJIE3UCTHIE) U
T.1. MHOTHE KIIETKU MONU(YHKIIMOHAIBHBI; TaK, KJIETKH MEYeHU CHHTE3UPYIOT pa3jnyHble OeiIKu
IUIa3Mbl KPOBU M JK€TYb, HAKAIUIMBAIOT IJIMKOTEH W MPEBPALIAIOT €r0 B TIJIIOKO3Y, OKHUCISIIOT
qyKepOJHbIE BelIeCTBa (B TOM YHUCJIE€ M MHOTHE JieKapcTBa). Bo Bcex KIeTKaX aKTUBHBI T'€HbI
o0miekyeToyHbIX QyHKIui. CiaenoBaTeabHO, CXOAHBIX MPU3HAKOB B Pa3HBIX KJIETKaX 3HAYUTEIHHO
0oJbIle, YeM CHeNMATbHBIX MPU3HAKOB. KIeTKku OIM3KOro MpOUCX0KIEHUS U CXOTHBIX (DYHKIUI
00pa3yroT TKaHHU.

B opranmsme gemoBeka okono 10™ kietox. B HEKOTOPBIX TKAHAX KOIMYECTBO KIIECTOK
OCTaeTCsl TIOCTOSIHHBIM B T€UEHUE BCEH JKU3HU OpraHu3Ma. B 3TUX TKaHAX JENsITCS OTHOCUTEIBHO
manoiuphepeHIupOBaHHbIE KIETKH, Pe3€pPB KOTOPBIX CaMOIOJIEPKUBACTCS, a OJIHA U3 JOUYEPHUX
kietok auddepenuupyercs. Hanpumep, y yenoBeka exeqHEBHO MOrudaeT okojao 70 Mapa KIETOK
KHUILIEYHOTO SIUTEIUS U 2 MIIPJ SPUTPOUUTOB. BO MHOrMX APYruxX TKaHSAX B KJIETOUHBINA LHKII
BXOJIAT BIIOJIHE AU(PEepeHIINPOBaHHbIE KIETKH, U TOTJA JeJeHUE KIETKH HE MOXKET 3aBEpIIUTHCS
JI0 KOHIA, a OTPaHMYMBAETCS YJBOCHHEM XPOMOCOM HWJIM BOOOIE HE HAuWHAeTcs, U KIeTKa
BBIXOJMT M3 LIMKJIAa TOCJIEe HEKOTOporo MomeHTa. Hekoropele sigpa He BXOJAT B LUK B TE€UYECHUE
Bcell kM3HM nupdEepeHIUPOBAaHHON KIETKU (HEHpPOHBI, BOJOKHA CKEJETHBIX MBIIIIL), MPU 3TOM
IPOJOKUTEIBbHOCTh  JKM3HM  KJIETKM COOTBETCTBYET JKM3HM OpraHuzMa. MMHHUMaIbHas
MPOJOHKUTETLHOCTD KHU3HU KIETKH (KUILIEYHOTO SMUTENHS) uenoBeka -1-2 aHs.

Bo Bcex kieTkax mpoucXoAUT UHTEHCUBHOE OOHOBIJIEHUE BELIECTB U CTPYKTYp. OrpoMHOe
KOJIMYECTBO KJIETOK B KAXKIOW TKaHHW, OOBEIWHEHHBIX METAaOONMYECKUMU U PEryISITOPHBIMU
MpoleccaM, MX TIOCTOSHHOE BHYTpPEHHEE OOHOBJICHHE OOECIEeUMBAIOT HAJEKHOCTh PAOOTHI
OpraHOB MHOTOKJIETOYHOro opraHuzMa.Ha KiIeTo4HOM ypOBHE OCHOBHOE€ BHUMAHHUE YYCHBIE
YIAETSAI0T MpobieMaM MOPQOJOTHYECKOW OpraHMu3alMM KIETKH, CIeHUaIu3alii KIETOK B XOJe
pa3BuThs, QYHKIUSAM KICTOYHOW MEMOpaHbl MEXaHHU3MOB U PETYJSIIUH JIEICHUS KIETKH,
CTpOEHHIO U (QYHKIUSAM TaKUX OPraHOUIOB, KAK XPOMOCOMBI, MUTOXOHIPUHU, PUOOCOMBI, a TaK¥kKe
JPYTUM BKJIFOUEHUSIM KIJIETKH.

O Opeanuzmenmnsviii  ypogenb. MHOTOKICTOYHBIA OPTraHW3M TIPEJCTaBIsACT COOOM
LIEJIOCTHYIO CUCTEMY OpIraHOB M TKAaHEW, CIELMAIU3UPOBAHHBIX MAJIS BBIIOJIHEHUS PA3JIMYHBIX
¢byHkuil. TkaHb - COBOKYIHOCTh CXOJHBIX MO CTPOCHHIO KJIETOK, OOBEAMHEHHBIX BBIITOJIHEHUEM
obmelt pynkuu. Opran - 3TO CTPYKTYpHO-(YHKIIMOHAIFHOE OOBEIMHEHHE HECKOJIBKHX THUIIOB
TkaHel. Hanmpumep, koka yenoBeka Kak OpraH BKJIIOYAET SMUTENUNA U COETMHUTENbHYIO TKaHb,
KOTOpPbIE BMECTE BBITIOJIHSIIOT LENbId psa GYHKIMI; U3 HUX HauOoJiee 3HAUUTeNbHasE — 3alllUTHAS.
B paMkax opraHu3MeHHOTO (OHTOT'€HETHUYECKOT0) YPOBHS M3Y4arOT 0COOb U CBOMCTBEHHBIE €l Kak
[EJIOMY 4YepThl CTPOEHUS U  (PU3HOJIOTMYECKHE TPOLECChl — MEXaHHW3Mbl aJarnTaluu
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(akKJIMMaTH3alMK) U TOBeIeHHs (B TOM YHuciie (YHKINHU [IEHTPAIbHONH HEPBHOW CHUCTEMBI), a TAaKXKe
TaKue aKTyaJIbHBIC MPOOJEeMbl, Kak auddepeHIIMpoBKa TKaHEH, T.. NMPEBpalleHHe B IPOIecce
UMHAMBUAYAJIbHOTO  pa3BUTHUsL ~ OpraHu3Ma  (OHTOr€He3a) IEPBOHAYAJIBHO  OJMHAKOBBIX,
HECIIELUATIM3UPOBAHHBIX KJIETOK 3apO/IbIIIA B CIIELIUATN3UPOBAHHBIE KIETKU TKAHEW U OPraHoB,

O Illonynayuonno-euoosoii ypogens. llonynduus Kak cucTeMa HaJOPraHU3MEHHOTO
MOPSAJKA - 3TO COBOKYITHOCTh OPraHU3MOB OJIHOTO U TOTO € BUJa, 00BbEAMHEHHAs OOIIUM MECTOM
oOutanus. B naHHON cucTeMe OCYIIECTBISIOTCS IMPOCTEHUIINE, 3JIEMEHTApHbBIE HBOJIIOLIMOHHBIE
npeoOpazoBanus. [lomymnsiuonnas Ouosorusi u3ydaer (PakTOphl, BIUSIONIME HA YHUCICHHOCTh
HOMYJSIUK, MPOOJIEMBbl COXPAHEHHUS MCUE3AIOMIMX BUAOB, JUHAMHKH TEHETHMYECKOI'O COCTaBa
MONYJISAUMA, JedCcTBHE (PAKTOPOB MHUKPOIBOIIONUU U T.A. s XO3SMCTBEHHON ACATEIBLHOCTH
4eJI0BEKA BaXKHbI TAKHE MPOOJIEMBbI OMYIISIIMOHHON OMOIOrMH, KaK KOHTPOJIb YUCIIEHHOCTH BHU/IOB,
MOJ/IepKaHUE ONTUMAIBHOW YUCIEHHOCTH SKCIULYaTUPYEMBIX M OXPAHSIEMBIX MMOMYJISLHMN.

O Buoceoyenomuyecku-ouocghepHulii yposensb. BUOTEOIIEHO3 - COBOKYITHOCTh OPTaHU3MOB
Pa3HbIX BUJOB U PA3IMYHON CI0XKHOCTH OPraHU3AIMK CO BCeMH (pakTopamu cpeibl OOUTaHHUsI.

Bonpoc 2. Konnenuun BO3HUKHOBEHHS JKM3HI

Bomnpoc 0 BOZBHUKHOBEHUHU KHU3HU OECIIOKOUT YEIOBEYECTBO JOCTATOYHO JaBHO. B ymcio
TEOpUH, MOJYYUBUIMX BECbMa IIMPOKOE PACHPOCTPAHEHUE M JOMHUHUPOBABILIMX B TE€ WM HHBIE
NEepUOAbl PA3BUTHUSL €CTECTBO3HAHUS, OOBIYHO BKIIOYAIOT: TEOPHIO CTAIIMOHAPHOTO COCTOSHUS, B
COOTBETCTBUU C KOTOPOH KHU3Hb CYLECTBOBAJIa BCET/1A; KPEALlMOHU3M, YTBEP KAAIOLIUH, UTO )KU3Hb
CO3JJaHa  CBEPXbECTECTBEHHBIM  CYIIECTBOM B  pe3yJbTaTe€ akTa TBOPEHHUS; TEOPHUIO
CaMOIIPOU3BOJIBHOTO 3apOKIACHMSI, T.€. )KU3Hb BO3HUKAJIA U BO3ZHUKAET HEOJHOKPATHO U3 HEKUBOTO
BEILECTBA; TEOPUIO MMAHCIIEPMHUHU, YTBEPKAAIOUIYIO, YTO KU3Hb 3aHECEHA Ha 3€MJII0 U3BHE; TEOPHUIO
Onoxummuueckoi sBosouuu. Creayer OTMETUTh, 4YTO TEOPHUHM CTAllMOHAPHOTO COCTOSIHUS U
KpEalHOHU3M BO3HMKIM MOJ BO3JEHCTBUEM MNPEUMYLIECTBEHHO PEIMIHO3HBIX IMPEACTABICHUN O
MHUPO3IaHNHU; KpEalMoHW3M B HacTosliee BpeMs (B TOW WJIM WHOW (opme) MOIIepKUBACTCS
CTOPOHHHUKAMH 00KECTBEHHOTO COTBOPEHUS MUPA.

O Teopuro camoszapodicoenus, unu CamonpouU3BOIbHO20 BO3HUKHOBEHUS JHCU3HU, OOBITHO
CBSI3BIBAIOT C Pa3BUTHEM COOCTBEHHO €CTECTBEHHO-HAyUHBIX MPEJICTABICHUA O BO3HHKHOBEHHMHU
*u3HU Ha 3emsie. CTOPOHHUKH ATOM TEOPUH HAXOJWIM MOATBEPXKACHHUE CBOEH HJEH B ONBITAX C
NOSBJICHMEM uepBel B THMIOLIEM Msce, 3emile, 0TOpocax, MbIIed B MeIIKax C 3€pHOM U T..
Jaunyro Touky 3peHus pazaensuiu Apuctorens, I. Tamuneit, U.B. T'ére, P. [lekapt. Ix aBTOpHUTET
JI0JITO€ BpEMsl TOAJEPKUBANI TEOPHIO CAMO3ApPOXKIACHMSI Ha TJIABEHCTBYIOIIMX NO3MLMAX B
€CTECTBO3HAHUH.

OpgHMM M3 MEpBBIX 3Ty TOYKY 3PEHHsS IOJABEPI COMHEHMIO HWTAIbSHCKUNH Bpad M
ecrectBoucnbiTarenb ®. Penu (XVII B.), mokazas, 4To B XOPOIIIO U30JIMPOBAHHOM OT OKPY>KaIOIIEH
Cpelpl MsCE 4YepBH HE MOSBILIIOTCSA. OH € MPOBO3IVIACHI NMPHUHLMII «BCE JKUBOE OT KUBOTOM.
OpnHako OKOHYATENIbHO ATOT MPUHIIMI HOJYYWI pacpocTpaHeHue aumib B 1860-e IT., 4To cBA3aHO
c onbitamu JI. ITactepa, KOTOpBII JOKa3an ero Ha MUKpOOHMOJIOTHYECKOM YPOBHE.

O Teopusi namcnepmuu OOBSCHSNA 3apOXKACHHE >KU3HM Ha 3eMile E€CTECTBEHHBIMHU
npuYMHaMu. Buponsmenssicb, 3Ta Teopus CyllecTBOBajia ¢ JpeBHOcTH A0 Hadaina XX B. Ilo
IIPE/ICTABJICHUSM €€ CTOPOHHUKOB, TAKUX U3BECTHBIX YUeHBIX, kKak C.A. Appenuyc, ['. ['enpmronsi,
B.U. BepHaackuii, 3apobIy *KU3HU (HApUMeEp, CIIOPbl MUKPOOPTaHU3MOB) PacCEesiHBl B MUPOBOM
IIPOCTPAHCTBE U TMEPEHOCITCS C OJHOTO HEOECHOro Teia Ha APYroe ¢ METEOpUTaMH WU TOJ
JEICTBUEM [1aBJIEHUSl CBETA; CIIEJOBATENIbHO, JKM3Hb 3aHeceHa Ha 3emmo u3 Kocmoca. Otn
MPEJICTaBICHNUS] CHUMAJIM MPOTUBOPEUHsI, XapaKTEpHbIE JUIsl THIOTE3bl camo3apoxkaeHus. OnHaKko
OCTaBAJIUCh OTKPBITBIMU BOTIPOCHI O TOM, I'JIE€ U KaK 3apoAniach *H3Hb U KaKUM 00pa3oM oHa Oblia
nepeHeceHa Ha 3emit0. OCOOEHHO OCTPO 3TH BOIPOCHI BCTAJIM IOCIE OTKPBHITUS KOCMHYECKHX
Jdy4ded M BBIACHEHHUsS JIeWCTBUS paauanu Ha Ouosorndyeckue oObeKThl. B HacTosiiee Bpems
NePUOANYECKU MPEANPUHUMAIOTCS TONBITKH BO3POJIUTH 3TY TEOPHUIO.

B nHawane XX B. HaKONMUBIIMECS NPOTUBOPEUMs, C KOTOPHIMH HE MOIJIM CIPABUTHCS
TEOPUHU CaMO3apOKJICHUS U MAaHCIEPMUHU, IPUBEIHU K JajJbHEHIINM MouckaM oObsCHEHUs criocoba
BO3HUKHOBEHHUs JKM3HM Ha 3emne. Tak, I'. Mwuiep BBIABUHYN 2unomesy o0 CHYYAUHOM
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B03HUKHOBEHUU NEPEUYHOL MOJEeKyIbl KUBOTO BemecTBa. OmHako ObUIO MOACYMUTAHO, YTO ATO
COOBITHE MOXKET IPOU3OUTH C BEPOATHOCTBIO, PABHOW BEPOSATHOCTH TOTO, YTO 00€3bsIHA OTIIEYATAET
coner Y. lllekcniupa Ha nuIIylIeld MallMHKE, €clid OyAeT NPOAOKUTEIBHOE BpPEMs yAapsTh I10
KJIaBHILIAM.

O Teopus Ouoxumuueckon 380m0yUY OTPAXKACT COBPEMEHHBIC IPEACTABICHUS O
MIPOMCXOKICHUH JKW3HU Ha 3emiie U OCHOBBIBaeTcs Ha paborax A.M. Onapuna (1924) u JIx.
Xongerina (1929). Dt mpenctaBieHUs 3aKIOYAOTCS B IPU3HAHUM aOWOTEHHOTO, T.€.
HEOMOJIOTUYECKOr0, BO3HMKHOBEHHMS OpPraHUYECKUX BELIECTB M3 XHUMHMYECKMX 3JEMEHTOB U
HEOPraHMYECKUX MOJIEKYJ, COCTaBJSIBIIUX arMocdepy 3emiu B JPEBHOCTH, IMYTEM JIUTEIHHON
MOJIEKYJISIPHOM 3BOJIOLMU. 3a MPOLIEIIINE AECATHICTHS] KOHLENIUs OMOXMMHUYECKON 3BOJIIOLIUU
Obula TOATBEpXKJEHA M CYHIECTBEHHO JIOMOJHEHAa HOBBIMH [aHHBIMH W3 pa3HbIX oOjactei
€CTECTBO3HAHUS.

B Hacrosmiee BpeMsi HM3BECTHO, YTO BCE JKMBBIE CYIIECTBA, BO - TEPBBIX, O0IaTarOT
COBOKYIIHOCTBIO OJJHMX U T€X K€ CBOMCTB M COCTOST U3 OJHUX M TEX e IPyMN OHOJIOTHYECKUX
MOJIMMEPOB,  BBIMOJHSIOMIMX  ONpE/ACICHHbIE (YHKIMH; BO-BTOPBIX, MOCJIEI0BATEIbHOCTD
OMOXMMUYECKUX IPEBpaLIeHUH, 00ecreynBaroIuX OOMEHHbIE IPOLIECCHI, Y HUX CXO/HA BIIOTh 10
neraneil. Hampumep, pacuieniieHue TIIIOKO3bI, OMOCHHTE3 Oellka W Jpyrue peakluud y CaMbIX
pasHbIX OPraHW3MOB IPOTEKAIOT MOYTH OAMHAKOBO. CleoBaTelIbHO, BONPOC O MPOUCXOXKICHUN
JKU3HU CBOJUTCA K TOMY, KaK M B KaKUX YCJIOBHUSX BO3HHUKJIA CTOJb YHUBEpCAJbHAas CHUCTEMa
OmoxuMHUecKuX npesparnienui [13, 20, 23, 29].

Hecmotps Ha o6mHOCTh npoucxoxaeHus miaHeT CoJIHEYHOW CHUCTEMBI, TOJIBKO Ha 3eMile
HOSBUJIACH JKU3Hb U JOCTHUIJIA MCKIIIOYMTEIBHOTO MHOrooOpasus. CBSi3aHO 3TO C TE€M, 4TO MAJIs
BO3HUKHOBEHHUS JKU3HM HEOOXOJMMBbI HEKOTOpPblE KOCMHYECKHE M IUIaHETapHble ycioBus. Bo-
HEePBbIX, Macca IUIaHEThl HE I0JIKHA OBITh CIIMIIKOM OOJbIION, TaK KaK SHEprus aTOMHOTO pacraja
IPUPOJHBIX PAJMOAKTUBHBIX BEIIECTB MOXKET MPHUBECTH K IEPErpeBaHUIO IUIAHETHl WIIU
pPalMOAKTUBHOMY 3arps3HEHUIO Cpellbl, HE COBMECTUMOMY C JKM3HbIO; CIIMIIKOM MaJeHbKHE
IUTAHETHI HE MOT'YT yJIep>KaTh OKOJIO ce0s aTMOoc(epy, MOTOMY YTO CUila MPUTSKEHHS] X HEBEJIHMKA.
Bo-BTOpBIX, TUIaHETa JTOJKHA BPAIAThCsl BOKPYT 3BE3/bl MO KPYrOBOW MM OJIM3KOM K KpyroBoi
opOHTE, YTO IMO3BOJMUT MOCTOSIHHO M PaBHOMEPHO MOJIydyaTh OT HEE HEOOXOAMMOE KOJIUYECTBO
SHEpruu. B-TpeTbuX, HMHTEHCUBHOCTb W3IY4YEHHUS CBETWIAa JOJDKHA OBITh IOCTOSHHOM;
HEPaBHOMEPHOCTh MOTOKAa 3HEPruu Oy/eT MpensiTCTBOBaTb BOZHUKHOBEHUIO U PA3BUTHIO KU3HH,
IIOCKOJIBKY CYILECTBOBAaHUE >KMBBIX OPIaHU3MOB BO3MOYKHO B Y3KMX TEMIIEPATYpHBIX Ipeaeiax.
Bcem »TuM ycnoBusIM yaOBIETBOpsSET 3eMils, Ha KOTOpoil okoso 4,6 MipA JeT Hazaj Hadalu
CO3/1aBaThCsl YCIOBMS JUIs BO3HUKHOBEHHUs >ku3HUM.Ha mepBbIx sTamax (opMupoBaHus 3emiu
TSKEJIbIE 3JIEMEHTHI MEepEeMEIIauCh K €€ LIEHTPY, a 0oJjiee JIETKHE OCTaBaJIMCh Ha MOBEPXHOCTH.
Mertansl u pyrue ciocoOHbIe OKUCIATHCS HJIEMEHThI COETUHSUINCH C KMUCIOPOAOM, U B aTMOc(epe
3emuin HE OBUIO CBOOOTHOTO KHCIOpoaa. ATMocdepa cocTosiia U3 CBOOOIHOTO BOJOpPOAA U €ro
coequnenuit (HoO, CHyg, NH3, HCN), T.e. Hocuita BoccTaHOBUTENBHBIN XapakTep. [To muenuto A.U.
OnapuHa, 3TO CIY)XKHUJIO BaXHOW MPEANOCHUIKON JUIsi BO3HUKHOBEHUS OpPraHUYECKHX MOJIEKYI
HeOuonoruueckuM myreM. Jlo cepeauusl XX B. MHOTHE yY€HbIE IMOJIarajH, 4TO 3TU COEIUHEHUs
MOTYT BO3HUKATh TOJBKO B JKMBOM opraHusMe. VIMEHHO MO3TOMY MX Ha3Ball OpPraHMYEeCKUMH
COEJMHEHUSIMH B MIPOTHBOIOJIOKHOCTh BEIIECTBAM HEXHBOW MPHUPOIBI - MUHEpaiaM, Ha3BaHHBIM
HeopranmyeckumMu coeguHeHusiMu. Onnako B 1953 r. JI.C. Musiep sKCHEpUMEHTANIBHO J10Ka3all
BO3MOXKHOCTh a0MOTE€HHOTO CHHTE3a OPraHMYeCKUX COeAMHEHHH M3 HeopraHuyeckux. IIpomyckas
NEeKTpUIecKuil pazpsin depes cmech Hp, HoO, CHs m NHs, on momyunmn HaOGOp HECKOJIBKHX
AMHHOKHUCIIOT ¥ OpraHudeckue KUcioThl. [1o31Hee ObUI0 yCTAaHOBJIEHO, YTO aHAJIOTHYHBIM ITyTEM B
OTCYTCTBHE KHUCJIOPOZa MOTYT OBITh CHHTE3UPOBAHbI OUYEHb MHOTHE OpPraHUYECKHE COEeIUHEHUS,
BXOJSIIME B COCTaB OMOJIOTMYECKHX IOJUMEpPOB (O€NKOB, HYKJIEHMHOBBIX KHCIOT U
MOJIMCaXapHUIOB).

B03M0OKHOCTh a0MOT€HHOT'O CHHTE3a OPraHUYECKUX COEAMHEHHH MOATBEPXKAAETCS TeM,
YTO B KOCMHYECKOM IPOCTPAHCTBE OOHApY>KEHbl LMAHUCTBIA BOAOPOJ, (opMalbIeru,
MypaBbHHAs KHCJIOTa, METHJIOBBIH M OSTWIOBBIH CHHPTHI M Jip. B HEKOTOpHIX MeTeopuTax
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OoOHapy>KeHBI )KUPHBIE KUCIOTHI, caXxapa, aMHHOKUCIOTHL. Bce 3TO CBUAETENbCTBYET O TOM, YTO
JIOCTaTOYHO CJIOYKHBIE OPTaHUYECKNUE COEAMHEHUS MOTJIM BO3HUKATh B YCIOBMSX, CYILIECTBOBABIINX
Ha 3emuie 4,0-4,5 Mipa et Ha3al.

bonee 4 mipa ner HaszaJq M3BEpPrajJoch MHOKECTBO BYJIKAHOB C BBIOPOCOM OIPOMHOIO
KOJINYECTBA PACKAJICHHOM JIaBbl, BBIACISUINCH OoJbIe 00beMbl napa, cBepkaian MoiaHuu. [1o mepe
OCTBIBAHUS IUIAHETHl BOJASIHBIE Mapbl, HaxoAuBLIMECs B arMocdepe, KOHIEHCUPOBAINCH U
oOpylMBalIUCh Ha 3€MIIO JIMBHSMHM, 00pa3ys OIrpOMHBbIE BOJAHBIE IpocTpaHcTBa. Ilockoibky
IIOBEPXHOCTh 3eMJIM B TO BpeMsl Oblila TopsAYeil, BoAa CHapsiack, a 3aTeM, OXJIaXKJasCh B BEPXHUX
ciosix arMoc(epbl, BHOBb BbINaJana HAa MOBEPXHOCTh IUIAHETHL. DTO MPOJOJHKAJIOCH B TEUCHHE
MHOI'MX MWUIMOHOB JieT. B Bomax mNepBHYHOro OKeaHa ObLIM pacTBOPEHbl KOMIIOHEHTHI
aTMocdepsl, pa3nuuHbie coiau. Kpome TOro, Tyaa momajaid U HEMpPEphIBHO 00pa3yroliuecs B
aTMocdepe IMOJA JEHCTBHEM JKECTKoro ynbTpaduoneroBoro usnydeHus CoiHIA, BBICOKOH
TEeMIepaTypbl B 00JacTAX TPO30BBIX pa3psioB M AKTUBHOW BYJIKAaHWYECKOH IEATEIbHOCTU
OpPraHMYECKHUE COEIMHEHMsI - caxapa, aMHUHOKHUCIOTBHI, a30TUCTbIE OCHOBAHHS, OpPraHUYECKUe
KHUCJIOTBI U JIp.

Ilo mepe cwmsrdyeHus ycioBuil Ha 3emile CTajl0 BO3MOXHBIM 00pa30oBaHUE CIIOMXKHBIX
OpPraHWYeCKUX COCTUHEHUH Onarojapsi, BEpPOATHO, TIOTJIOIIEHHIO pPA3JIMYHBIX BEIIECTB Ha
IOBEPXHOCTU TIJIMH M JPYrUX HEOPraHWYEeCKMX OCaJKOB, YTO IOBBIIIAIO KOHLIEHTPALHIO
pearupyomux Mexay coOoi BEeIIeCTB, B PE3yJbTaTe YEro MOSBUINCH IEPBUYHbBIE OMOIIOJINMEPHI -
HOJIUIENTH/IbI U TOJTUHYKIEOTHIBL.

Takum oOpa3om, yciaoBUSMH i aOMOTEHHOTO BO3HHKHOBEHHS OPTraHMYECKHX
COEJMHEHUI ObLIM: BOCCTAHOBUTEJIBHBIA XapakTep aTMocdepbl 3eMin (coeauHeHus, o0nagaroiume
BOCCTAHOBUTEJIbHBIMU CBOMCTBaMH, JETKO BCTYHAlOT BO B3aUMOJEHUCTBUS MEXIy CO00OM U
BEIIECTBAMHU-OKUCIUTENAIMU), BbICOKas  TeMIepaTypa, IpO30Bble  pa3psabl U MOIIHOE
yapTpaduoneroBoe uinydeHue CoJHIIA, KOTOpPOE TOT/Aa €Ile HE 3aJepKHBAJIOCH O30HOBBIM
9KPaHOM.

[lepBuuHbIl OKeaH, NO-BUIUMOMY, COJEpXajl B pPAacTBOPEHHOM BHUJE pa3IUYHbIE
OpraHMYecKHe U HEOPraHMYECKHe MOJIEKYJIbl, TOMaBIINE B HEro U3 aTMoc(hepbl U BBIMBIBABIINECS
U3 TIOBEpXHOCTHBIX cjoeB 3emiu. KoHILEHTpauus OpraHMYecKUX COEIMHEHUN IOCTOSIHHO
yBENMYMBajach, U B KOHIIE KOHIIOB BOJbI OK€aHa CTadu «OyJIbOHOM» M3 OEIKOBOMOAOOHBIX
BEIIECTB - NENTH/IOB, a TAK)K€ HYKJIEMHOBBIX KUCJIOT U IPYTUX OPraHUYECKUX COEAMHEHUH.

OpraHuyeckre MOJIEKYJIbI HMMEIOT OOJIBLIYI0 MOJEKYJISPHYI0 MacCy U CIOXHYIO
MPOCTPAHCTBEHHYIO KOHGuUryparnuto. OHU OKPYXEHbl BOJHOW OOOJOUKOM U OOBEAMHSIOTCA,
00pa3ysi BBICOKOMOJIEKYJISIPHBIE KOMIUIEKCHI -- KOallepBaThl, WIM KOallepBaTHbIE KaIlIM (KaK MX
HasbiBanl AWM. Onapun). KoauepsaTsl 061a1any cnocoOHOCTHIO NMOTJIOUIaTh pa3IMuHbIe BEIIECTBA,
pacTBOpPEHHBIE B BOJAax IEPBUYHOIO OKeaHa. B pe3ynbrare 3TOro BHYTPEHHEE CTPOCHHUE
KoalepBaTa U3MEHsIOCh, YTO BEJIO WJIM K €T0 pacnaay, Wi K HAaKOIJIEHUIO BEUIECTB, T.€. K POCTY U
M3MEHEHUI0 XMMMUYECKOTO COCTaBa, IOBBILIIAIOIIEMY YCTOWYMBOCTh KOAlEPBaTHOM Kaluld B
MOCTOSIHHO MEHSIOIUXCSI YCIIOBUSX.

B macce koanepBaTHBIX Karlelb MPOMCXOJMJI OTOOp Hambosee YCTOMYMBBIX B JaHHBIX
KOHKPETHBIX YCJIOBHSIX. JIOCTUTHYB ONpENENeHHbIX pa3MepOB, MaTepUHCKasl KoallepBaTHas Karljs
Morja pacnajgaTbCsi Ha [JOYEpPHHME, HO IPOJOJIKAIM CYLIECTBOBATH TOJBKO TE JOYEPHHUE
KoalepBarable Kariy, KOTOpble, BCTynas B 3JIeMEeHTapHble (GOopMbl 0OMEHA CO Cpeloi, COXPaHSIU
OTHOCHUTEJIBHOE ITOCTOSIHCTBO CBOET0 cCOCTaBa. B panbHellieM OHM TNPHOOpenH CHocoOHOCTh
NOTJIONIaTh U3 OKPYKAIOIIEH Cpelbl HEe BCAKHE BEIIECTBA, a JIMIIb T€, KOTOpble 00eceuynBail UxX
YCTOMYMBOCTh, @ TaKXXE€ BBIICIATH HApyXKy MNPOIYKThl oOMeHa. [lapamiensHo yBeIMYMBAIUCH
pa3ianunsg MeXIy XUMUYECKUM COCTaBOM KaIlIM U OKpy»Karouleil cpenbl. B mporecce anurtensHOro
oTOopa (XMMHYECKOM HBOIOIMH) COXPAHWINCH JIUIIb T€ KOALlepBaThl, KOTOPble MpPU pacraje Ha
JIOYEpPHHE HE yTpauuMBalId  OCOOEHHOCTEM  CTPYKTypbl, T.e. TpuUOOpeTanu  CBOMCTBO
CaMOBOCITPOM3BENCHUA. B Xome SBONIONMM y BaKHEHIIMX COCTABHBIX YacTEl KoallepBaTHBIX
Karesjab MOJUIENTHIOB — BbIpaboTalachk CIHOCOOHOCTh K KaTaIUTUYECKOM aKTUBHOCTH, T.€. K
3HAYUTEIBHOMY YCKOPEHHI0 OHMOXMMMYECKMX peakluil, NpUBOAALIIMX K IPEBPAIICHUIO
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OpPTaHWYECKUX COCIUHEHUH, a TMOJIMHYKICOTHUIbl OKa3alUCh CIIOCOOHBIMU CBSI3BIBATHCS JIPYT C
JIpYroM MO TNPUHIUNY JOMOJHEHHs (KOMIUTMMEHTAPHOCTH) M, CIEA0BaTENIbHO, OCYIIECTBISATH
He()ePMEHTATUBHBIN CHHTE3 TOUYEPHUX TOTMHYKICOTUTHBIX IICTICH.

‘) D
LT IAS
120) X)),
@P°%e°
&,

Psc. 9.1. Mogens ¢parmeHta 1e3o-

kenpubonykinenHoBor kucnoTs! (JIHK)

Crnenyronuii BaXHbBIHN IIar TpeI0HOI0OTHYECKON IBOIOINHA — O00BEAUMHEHNE CTIOCOOHOCTH
MOJIMHYKJIEOTHOB K CaMOBOCIPOU3BEJCHUIO C BO3MOKHOCTBIO TIOJIUIIETITUIOB YCKOPSTH TEUCHUE
XUMHYECKHX peakiui, Tak kak yaBoeHue monekyn [IHK sddextuBHee ocyimiecTBisercss mpu
y4acThH OEJIKOB, 00JIaAl0IINX KATATUTHUYECKOM aKTUBHOCTHIO. OJIHAKO CTAOMIIBHOCTD «YAa4HbBIX)
KOMOHMHAIMI aMUHOKHUCIIOT B TOJHMIIENTUIAAX MOXET 00eCIeuyuBaThCS TOJBKO MPU COXPaHEHUU
nH(OpMAIMK O HUX B HYKJIEMHOBBIX KUCTOTaX. CBA3b HYKJIEMHOBBIX KUCIOT U OEITKOBBIX MOJIEKYII
B KOHIIE KOHIIOB NpPHBEIa K BO3HMKHOBEHUIO T€HETUYECKOr0 KOJa, T.€. TaKOH OpraHu3aluu
mostekyn JIHK (puc. 9.1), B KOTOpO#l MOCIEIOBATENLHOCTh HYKJICOTHUIIOB CTajla CIY>KUTh
uH(popMaIel s TOCTPOEHUsI KOHKPETHOM MOCIeI0BaTeIbHOCTH aMUHOKHUCIIOT B OeTKax.

JlanpHeimas mporpeccuBHAs SBOJIONHMS MPEIONOIOTUYECKUX CTPYKTYp ObLTa BO3MOJKHA
TOJILKO TIPU YCJIOXHEHHH OOMEHHBIX IMPOIECCOB M MPOCTPAHCTBEHHOM pa3AeNEHUU Pa3INUHbIX
CHHTETUYECKUX M JHEPreTHUYECKHX MPOIIECCOB BHYTPHU KoallepBara. boiiee MpOUYHYIO H3OJISITHIO
BHYTpEHHEH cpeapl OT BHEIIHUX BO3ACHCTBUI MO CPAaBHEHHUIO C TOW, KOTOPYIO oOecrednBana
BOJHAs 000JI0YKa, MOTJIa OCYIIECTBUTH JIMIIBb OWOJOTHYecKas MemMOpaHa. Bokpyr koaiepBaros,
OoraTblX OpPraHUYECKUMHU COCTUHEHUSMHU, BOZHUKIM CIIOM JIUMUIOB, OTACTUBIINX KOalepBaT OT
OKpyXarolled BOJHOHM cpeabl. B mpoiecce 3BoiONUU JUOUABI MPeoOpa3oBaIUCh B HAPYKHYIO
MeMOpaHy, 3HAUWUTENIbHO TMOBBICUBINYIO JKU3HECTIOCOOHOCTh M YCTOMYHUBOCTH OPTraHU3MOB.
[TossBnenne MemMOpaHbl, OTACISIIONIEH COJAEPKUMOE KoalepBaTa OT OKPYXKAloled Cpenbl U
obnamaromieil CrocoOHOCTRI0 K M30HMpaTENbHON MPOHUIIAEMOCTH, MPEIONPEeNINI0 HalpaBICHUE
JanbHEWIIel XMMUYECKOW HBOJIIOIMM IO TMYTH pa3BUTUS Bce 0Oojee  COBEPILEHHBIX
CaMOPETYJIUPYIOLIUXCSI CUCTEM BILIOTH /10 BOBHUKHOBEHUSI MEPBBIX KIETOK.

117



OOpa3oBaHue TEPBUYHBIX KIJICTOYHBIX OPraHM3MOB TMOJOXKHIO Hayajgo OMOJIOTMYECKON
sBomtonuu. CyWTaeTcs, YTO OTOOp KOAIepBaTOB MW TIOTPAHMYHBIA JTal XUMHUYECKOW W
OMOJIOrN4YECKON IBOJIIOLUHU IPOAODKAIUCH 0K0JI0 750 MiIH JieT. B KoHIIe 3TOro rnepuoja nosBUINCh
nepBble MPUMUTHUBHBIE O€3bsiIepHbIE KIETKU — MPOKAapHOTHL. [lepBbie *KUBbIE OpPraHU3MBI —
reTepoTpOdHI - UCIOIb30BAIH B KAUECTBE UCTOYHUKA SHEPIUHU (IIHILM) OPTaHUYECKHE COCTNHEHHUS,
pacTBOpEHHbIE B BOJaX MEepBUYHOrO okeaHa. [Tockonbky B atMocdepe 3emin He ObUIO CBOOOAHOTO
KHCTIOpOJIa, TeTepoTpodbl HMMETH aHadpOOHBI (OECKUCIOPOAHBIN) THUI OOMEHa BEIIECTB,
3¢ (PeKTUBHOCT, KOTOPOrO HEBBICOKA. YBEIMYEHHE KOJIMYECTBa TIeTepoTpo(oB MpPUBEIO K
UCTOLIEHUIO BOJ IEPBUYHOIO OKEaHa, IJI€ OCTABAJIOCh BCE MEHbBIIE TI'OTOBBIX OPraHMYECKHX
BEIIECTB, KOTOPbIE MOKHO ObLIIO UCIOIB30BATh JJISl TUTAHMUS.

B Gosiee BBITOHOM TOJOXKEHUU OKa3aJMCh OPraHU3MBbI, KOTOPBIE Pa3BMIIM CIIOCOOHOCTH
UCIIOJIb30BAaTh HSHEPTUI0 COJHEYHOTO W3JIY4YeHHs Uil CHHTE3a OPraHWYeCKUX BEIIeCTB U3
HEOpraHuueckux — ¢orocuntesa. Takum 0Opa3oM, MOSIBUIICS NPUHIUIHAAIBHO HOBBI MCTOYHUK
nutanus. Hampumep, coBpemeHHble (OTOCHHTE3UPYIOLIUME MypIypHble OakTepuu Onaromaps
COJTHEYHOMY HM3JIyUYEHHIO OKHUCIISIOT CEpOBOJOPOJ A0 Cyib(aroB. BricBoOOXKIaromuiics B
pe3ynbTaTe pPeakIMy OKHCIEHUS BOJOPOJ HWIET Ha BOCCTAHOBJICHHE TUOKCHAA Yriepoia a0
yIJI€BOJOB C o00Opa3oBaHMeM BOAbl. lcronb3oBaHME OpPraHUYECKUX COEIUHEHHM B KauecTBe
UCTOYHHUKA (OHOpA) BOJOPOJA MPUBEIO K MOSBICHUIO aBTOTPO(HBIX OPraHU3MOB (CIOCOOHBIX
CUHTE3UPOBATh M3 HEOPraHMYECKUX BELIECTB BCE HEOOXOAMMBIE JIsl >KM3HU OPraHUYECKUe
BEIIIECTBA).

Craemyronuii mar 3BOJIOIMH CBSA3aH C Pa3BUTHEM Y (POTOCHHTE3MPYIOIIUX OPTaHU3MOB
CIIOCOOHOCTH HUCMOJB30BaTh BOJAY B KaueCTBE MCTOYHMKA BOJOPOJA JUIS CUHTE3a OPraHUYEeCKHX
MOJIEKYJI. YCBOEHHE YIJIEKUCIIOro ra3a TakKMMHU OpraHu3MaMy COIPOBOXKJAIOCH BbIIAECIECHUEM
KHCITIOpO/Ia U BKJIIFOUEHHUEM YTJIepo/ia B OpraHuecKue coeuHeHus. Tak B atMocepe 3eMiu Hadam
HAKaIUIMBaThCsl KUCIOpoA. [lepBbIMH (POTOCHHTE3MPYIONIMMH OpPTaHW3MaMH, BBIICISIOINIUMHI B
atMocdepy KHcIopo, ObUTH IMaHOOAKTepUU (LIUAHEN ).

[lepexon oT mepBUYHOM aTMocdepbl K Cpene, CoJepKalledl KHUCIOopoJl, MPEICTaBIsSeT
coOoif BakHeiIIee COOBITHE KaK B HBOJIOIHMM JKUBBIX CYLIECTB, TaK M B IpeoOpa3oBaHUU
MUHEpasoB. Bo - mepBbIX, KUCIOPOA, BBIACNSIOMINNCA B aTMoc(hepy, B BEPXHUX €€ CIIOSX MOJ
JIecTBUEM MOIIHOTO yinbTpaduoneroBoro usnydeHuss CojHIa MpeBpaliaeTcs B aKTUBHBIM 030H
(O3), KOTOpBI CMOCOOEH  TOTJOMATh  OONBIIYI0 YacTh JKECTKUX  KOPOTKOBOJHOBBIX
yAbTPa(UONETOBBIX JIyyei, pa3pylIMTEIbHO JEHCTBYIOIIMX Ha CJIOXHbBIE OpPraHUYecKHe
coeuHeHUs. Bo-BTOPBIX, B MPUCYTCTBUU CBOOOJHOIO KHCIIOPOAA BO3MOXKEH KUCIOPOIHBIA THI
oOMeHa BeIIeCTB, SHepreTUYecku 0ojiee BBIroiHbINH. OOpa3oBaHue CBOOOIHOTO KHCIOPOAA BbI3BAIIO
K >KM3HM MHOTOUYHWCJIEHHbIE HOBBIE (OPMBI a3pOOHBIX JKMBBIX OPraHU3MOB U OoJjee IIMPOKOoe
MCIIOJIb30BaHUE UMH PECYPCOB OKPYKAIOLIEH Cpeabl.

B pesynbraTe B3aMMOIOJNE3HOTO CHMOHMO3a pa3IMYHBIX MPOKAPUOTUYECKUX (HE
oOnajgaromuXx  OQOPMIICHHBIM  KJIETOYHBIM  SpOM) KJIETOK BO3HMKIM  SIEPHbIE, MU
AYKapuOTHUYECKHE, OPraHu3Mbl (3ykapuoThl). OcHOBOW cuMOM03a ObLIa, BEPOATHO, FeTepoTpodHas
ameOomnono0Has kinerka. [IlutanueMm A Hee CIyXUiIM Oojee MelKue KIETKH M, B YacTHOCTH,
JBIIIAIINE KUCIOPOJAOM adpoOHbIe OaKTepuu, COCOOHbIE (DYHKIIMOHMPOBATh U BHYTPU KIIETKH-
XO035IMHA, TPOM3BOJIA dHEprut0. Te KpymHble aMeOOBUAHbBIE KJIETKH, B Tele KOTOPHIX a’dpoOHbIE
OakTepuy OCTaBaJINCh HEBPEIMMBIMH, OKa3alucCh B 0Oojiee BBIFOJTHOM IOJIOKEHUHU, YEM KIIETKH,
MOJTy4aBIIUe YHEPIUI0 aHA3POOHBIM IMyTeM — OpokeHueM. B nanbHelieM OakTepun-CUMOMOHTHI
MPEBPAaTUIINCh B MUTOXOHJPUU (OpraHesibl KJIETOK, /1€ MPOTEKalT peaklnH, oOecreyrBaronie
KJIeTku »Heprueil). Korma Kk mNOBEpXHOCTH KIIETKU-XO3SMHA MpPUKpENHUiIach BTopas TIpymmna

CUMOMOHTOB - JKI'YTHKONOJOOHBIX OakTepuil, CXOAHBIX C COBPEMEHHBIMH CIIUPOXETAMH,
MOJBMKHOCTh M CIIOCOOHOCTh K HAXOXKJEHHIO IMUIIM TaKOTO OpPraHu3Ma pe3Ko Bo3pochu. Tak
BO3HMKJIM NPUMHUTUBHBIE JKMBOTHBIE KIETKM - TPEIIECTBEHHUKN HBIHEIIHUX >KT'YTHKOBBIX
IIPOCTEUIINX.

OOpazoBaBiuecs: MOABM)KHBIE JYKapuUOThl MyTeM cHMOHO3a € (OTOCHUHTE3UPYIOIIHMMHU
(BO3MO’KHO, ITMAHOOAKTEPUSAMHU) OpPraHU3MaMU JaId BOJOPOCIb, UM PACTEHHE, IPUYEM CTPOEHUE
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OUTMEHTHOTO KOMILIEKCa y (POTOCHHTE3UPYIOIIUX aHA’pPOOHBIX OAKTEpHH CXOTHO C MUTMEHTaMHU
3eJIEHbIX  pacTeHuil. Takoe CXOACTBO  yKa3blBa€T HAa  BO3MOXHOCTh  3BOJIFOIMOHHOTO
npeoOpa3oBaHus (POTOCUHTE3UPYIOIIETO anapara aHa3poOHBIX OaKTepUil B aHAJIOTUYHBIN armapaT
3€JIEHBIX PACTEHUM.

N3n0keHHyI0 TUIIOTE3y O BO3HUKHOBCHUMM JYKAapUOTHMYECKUX KIETOK Yepe3 psil
MOCIIEA0BATEIbHBIX CUMOMO30B MPUHSIIA MHOTHE COBPEMEHHBIE YUYEHbIE, TOCKOJIbKY OHA XOPOIIO
00ocHOBaHHA. Bo-nepBhIX, OJHOKIETOYHBIE BOJOPOCIM M CeHYac JIETKO BCTYHAlOT B COHO3 C
JKUBOTHBIMU - DJYKapHOTaMU; Hampumep, B Tene HHYy30puu TydenbKu OOUTaeT BOJIOPOCIb
Xjopemia. Bo-BTOpPBIX, HEKOTOPbIE OPraHOMIbI KIETKM — MUTOXOHAPHUHM M IUIACTUIBI — IIO
ctpoenuto JIHK oyeHb moxoxu Ha MpOKapuOTUYECKUE KIETKU-0aKTepUU U IHaHOOAKTEPUH.

B0o3MOXXHOCTH 2yKapuOT II0 HCIOJIB30BAHUIO CpPEIbl CYIIECTBEHHO BBIIIE, YEM Yy
MPOKAPUOT, MOCKOJIbKY OHM MMEIOT AUIUIONIHBIA (ABOWHOI) HAOOp reHOoB. Y MPOKapUOT rodas
MyTalus Cpasy MNpOsBIAETCS B BUAC NpHU3HaKa. Eciau Myranus mojie3Ha, OPraHu3M IIPOJOJIKAET
CYIIIECTBOBATb, €CIIM BPEIHA - OH MOTUOAET, T.€. IPOKAPUOTHI HEIIPEPHIBHO MPUCIIOCAOIMBAIOTCS K
U3MEHEHHUSAM OKPY)KAIOLe cpenbl, HO JIMIIEHBl BO3MOXHOCTH (OpPMHUPOBATH KpYIHBIE
CTpYKTypHbIe u3MeHeHus. [losBnenue ABOMHOrO Habopa T€HOB Yy YKApUOT CleJalo BO3MOKHBIM
HAKOIUJICHHE HETPOSBISIOMMNXCS (DEHOTUITUYECKUX MYTalldil M, CIIeIOBATENbHO, (OPMHPOBAHUE
pe3epBa HacJIeICTBEHHON N3MEHYMBOCTH - OCHOBBI IBOJIIOLIMOHHBIX MPEOOPA30BAHMIA.

B03MOKHOCTH OTHOKJIETOYHBIX B OCBOCHUU CPEIbl OOMTAHUS OBLIIM OTPAaHUYEHBI, TAK KaK
JbIXaHHE U MUTAaHHWE MPOCTEUINX OCYIIECTBIISIIOTCA 4Yepe3 MOBEpXHOCTh Tena. [lpu yBennuenun
pa3MepoB KIIETKH OJHOKIETOYHOI'O OPraHM3Ma €ro MOBEPXHOCThb BO3PACTAET IO KBAJPATUYHOMY
3aKOHY, a2 00bEM - 110 KyOMUeCKOMY, TO3TOMY OMOJIOTHYEeCcKas MeMOpaHa, OKpYKarolas KJIeTKy, He
MorJia 00eCIeYnBaTh KHCIOPOAOM CIHUIIKOM OOJIBIION OpraHu3M. MHOW SBOJIOMUOHHBIA MYyTh
OCYLIECTBUJICSA MO3K€E, OKOJIO 2,6 MIIpJ JIET Ha3a/l, KOr/a NOSIBUIMCh MHOTOKJIETOYHbIE OPraHU3MBbl,
ABOJIFOLIMOHHBIE BO3MOKHOCTH KOTOPBIX 3HAYUTEIBHO LIUPE.

[lepBasg rumore3a O MPOUCXOXKACHUM MHOTIOKJIETOYHBIX OPraHU3MOB MPUHAMICKHUT O.
I'exkemto (Bropast monoBuHa XIX B.). Ilpy ee mocTpoeHWHM OH HMCXOAMJI U3 MCCIEIOBAHUN
SMOPHOHAIHOTO Pa3BUTHA JaHLETHHKA (POJ >KUBOTHBIX Kiacca OecuepenHbIX), MPOBEACHHBIX
A.O. KoBaneBckuM U JApYyruMHU 300J0raMu. ['ekkenp Iosarall, 4YTo HadajbHas CTaJus pa3BUTHUS
3apojpllia (CTagusi 3UTOThI) COOTBETCTBYET OJHOKIJIETOYHBIM IpeAKaM, a CTaausl pPa3BUTHUSA
3apoJiblllla MHOTOKJIETOYHBIX JKMBOTHBIX B TIpoIllecce OJacTyasluuu (3aKIouuTeIbHOU (¢aze
nepuojia IpobieHus siiflia) — mapooOpa3HON KOJOHUM XI'YTHKOBBIX. B manmpHeiimem, coriacHO
ATOM THIOTE3€, MPOU3O0ILIO BIIsIUMBaHNE (MHBAarMHALMSA) OJJHOM U3 CTOPOH I1apo0Opa3HOi KOJIOHUU
U 00pa3oBacs FMIOTETUYECKUN TBYXCIOWHBIN opranu3M, Ha3BaHHBIN [ ekkenem ractpeeit. Teopus
['ekkenst cepIrpaja BaXHYI poJlb B HUCTOPUM  HAyKH, CIOCOOCTBYS  YTBEP)KICHHIO
MOHO(QHIIETHUECKUX (T.€. U3 OJTHOTO KOPHS) MPEICTaBICHUH O MPOUCX0XKICHUH MHOTOKJIETOUHBIX.

OCHOBY COBpPEMEHHBIX MPEICTABICHUN O BOSHUKHOBEHUH MHOTOKJIETOYHBIX OPIaHU3MOB
coctaisieT runotesa ¢aronuresisl .M. Meunukosa. [1o ero mpeacraBieHusIM, MHOTOKJIETOUHBIE
IIPOU3O0ILIN OT KOJOHHAIBHBIX IPOCTEUINNX - KTYTUKOBBIX. IIpumep Takoil opraHu3anuu - HbIHE
CYILIECTBYIOIINE KOJIOHNAIbHBIE KT'YTUKOBBIE THIIA BOJBBOKC. Cpey KIETOK KOJIOHNUHU BBIAEISAIOTCS
JBUKYLIUECS, CHAOXKEHHbIE KT'yTHKaMH, (arouuTHpPYIOIIME T00bI4y W YHOCALIME €€ BHYTPh
KOJIOHMH, U TIOJIOBbIE, (YHKIUEH KOTOPBIX SABJISETCS pazMHOXKEHHE. Tak KOJOHMS MpPEeBpaTUiIach B
IIPUMUTUBHBINA, HO IEJIOCTHBI MHOTOKJIETOYHBbIM opraHusM. O CHIpaBeIIMBOCTH THIIOTE3bI
(aronuTensIbl TOBOPUT CTPOEHHE MPUMUTHBHOTO MHOTOKJIETOYHOTO OpraHM3Ma - TPUXOIUIAKCa,
KOTOPBI MO CTPOCHUIO COOTBETCTBYET TMIOTETUYECKOW (paronuresie U MOITOMY JOJKEH ObITh
BBIJICJIEH B OCOOBI THUI JKUBOTHBIX - (ParolUTEIIONOJO00HBIX, 3AMOJHSIIOMUX Opelb MeXAy
MHOTOKJIETOYHBIMU M OJJHOKJIETOUYHBIMU OpraHu3zmMami [18].

Takum oOpa3oM, B Hacrosiee BpeMs OOJBIIMHCTBO HccienoBareieil B o0iacTu
€CTECTBO3HAHMS IIPU3HAET, YTO BO3HUKHOBEHHME >XM3HH Ha 3€MJI€ CBSA3aHO C JUIMTEJIbHBIM
IIPOLIECCOM XMMHUYECKOM 3BOMOLHUHA. POPMUPOBAHUE CTPYKTYPBI, OTTPAaHUYMBAIOLIEH OPraHU3M OT
OKPY’KaIOIIEeH Cpeibl, — MEMOpaHbl ¢ MPHUCYIIUMH € CBOMCTBAMHU CIIOCOOCTBOBAJIO TOSBICHHUIO
KHUBBIX OPraHU3MOB U 03HAMEHOBAJIO Hayaslo OMosoruueckoi ssomonnu. Kak mpocreiiiime >KuBble
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OpraHu3Mbl, BO3HHKIIKE OKOJIO 3 MIIpJ JIET Ha3al, TaKk U YCTPOCHHBIE OoJiee CI0KHO B OCHOBE
CBOEH CTPYKTYpHOU OpraHu3aluy UMEIOT KJIETKY.

Bonpoc 3. IBosoniuoHHOE yYeHHe B OMOJIOTHH

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 COXpaHsATCA. B cpeaHue Beka NPEICTaBICHUS O KUBOHM MpHpoje
0a3MpOBAUCh HA TEOPUHU TOCTETIEHHOTO PA3BUTHUS >KUBBIX (OpM (OT MPOCTOTO K CIOKHOMY),
co3nanHoit Apucroreinem (1V B. 1o H.3.).

Hauunas ¢ XIV B. uncno y4eHbIX, IPUHUMABLIIMX UAEHU BOJIIOLIMM OPraHMYECKOro MHpa,
noctosiHHO Bo3pactano. B XVIII B. pazButuio 3tux uzieit cnoco6cTBOBajIo Co3/1aHnue CUCTEMaTHKU
pacTUTEIBHOTO U KUBOTHOrO Mupa K. Jlunneem (XOTS caM aBTOp 3TOM CHUCTEMATHKH BBICTYINAJ B
3alIUTy TNOCTOSHCTBA BUIOB M KpealMOHM3Ma), BKJIIOUMBIIEM B HEE BCEX H3BECTHBIX TOIIa
JKUBOTHBIX M Bce€ Hu3BecTHble pacteHus. OH ommcan Oonee 8000 BUAOB pacTeHUM, YCTAaHOBWII
eAMHO00pa3HyI0 TEPMUHOJIOTHIO U TIOPSAJIOK OMKCaHus BUIOB. B 0CHOBY cBoell kiaccudukanuu oH
MIOJIO>KUJI IPUHIUI UEPAPXUYHOCTH, T.€. COITOAUYMHEHHOCTH, TAKCOHOB (CUCTEMATUUECKUX €IUHHLL).
B cucteme Jlunnes caMbIM KPYITHBIM TaKCOHOM OB KJIACC, CAMBIM MEITKUM - BUJIL.

B xonme XVIII - magame XIX B. cranm cxiagblBaTbCd COOCTBEHHO HBOJIIOIMOHHEIE
KOHIEMNINK, XapaKTepU3YIONIHECs HCIOIb30BaHHEM HMCTOPUUYECKOTO MOoaXoAa K OOBSCHEHHUIO
11EJIeCO00Pa3HOCTH KUBOT0. CYHUTAETCS, YTO TEPBOM IIEJIOCTHOM HSBOJIIOIMOHHON KOHIIETIIIHEH
SBIISIETCS TaMapKHU3M, TECHO CBSI3aHHBIN C pa3BUTUEM TpaHC(HOpPMHU3Ma B UCTOPHH IBOJIOLUOHHOTO
yuenus. JK.b. Jlamapx BpICKa3al UJEI0 O TOM, YTO OPraHM3Mbl M3MEHYMBBI, @ BUIbl (U Apyrue
TaKCOHOMHMYECKHE KAaTerOpUHU) YCIOBHBI M TMOCTENEHHO MpeoOpa3yroTcsi B HOBbIe BUAbL. OOmei
TEHJCHIMENW UCTOPUUECKUX N3MEHEHUH OPraHW3MOB OH CUMTAJ IIOCTENIEHHOE COBEPIIEHCTBOBAHUE
WX OpraHu3aluy, IBWXKYIIEH CHION KOTOpOH SIBISeTCS H3HadalbHOE (3anoxeHHoe TBopiiom)
CTpeMIIeHHE TIPUPOJIBI K ITporpeccy. bosee Toro, oprann3zmam npucyIia u3HadaabHasi ClIOCOOHOCTb
1enecoo0pa3Ho pearupoBaTh Ha HM3MEHEHHUs BHELIHMX YCJIOBHM, a M3MEHEHHUS 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. Kioeve pazpaboTan Teopuio KaTtacTpod, MCHOJb3Ys MAJTEOHTOJIOTHYECKYIO JIETONUCH
3emau. OH HCTOJNKOBBIBAJ HCKOIIAEMbIE OCTAHKM KaK pe3yJbTaTbl «KaTacTpo(d» B €€ HCTOpHH,
MOPOXKJAIONINX HOBBIE BHIBL. BaXXHO OTMETUTH, 4YTO B TEOJIOTMYECKOM IPOLLIOM 3EeMJIU
JEHCTBUTENBHO ObUIM OIpeleleHHble OTPE3KH BpPEMEHH, KOIJa CpaBHUTENbHO OBICTpO (1O
TEOJIOTUYECKMM MEpKaM) HCYE3IM OJHM BHABl M BO3HUKAIM Jpyrue. OTO 3acTaBiIseT
NepUOANYECKH BO3BpallaThcsl K uaesM KioBbe Ha APYyromM ypoBHE NMO3HAHHUS B paMKax TEOpPUU
HeokaracTpodusma.

Benuuaiimmm coObiTHeM B M3yd4eHUU (PEHOMEHA KU3HU U €€ SBOJIIOIMH cTaja Teopus Y.
Hapsuna. B cBoeit pabote «lIponcxoxaeHue BUAOB MyTEM ecTeCTBEHHOro oroopa» (1859) ow,
00001IMB OT/ENIbHbIE HBOJIIOLIMOHHBIE HJIEU, CO3Aall CTPOWHYIO TEOPUIO ABOJIIOLMHU. JBHKYITUMU
CHJIaMH DBOJIIOLIMM OH CYMTAJl HACIEACTBEHHYIO H3MEHUYMBOCTb M €CTECTBEHHBIH OTOOp, a
AJIEMEHTapHOMN eIMHMIIeH 3BOIIOIUH - BUJ. JlapBuH chopmynupoBai cieayrome nojaoxenus. Bo-
NEepPBbIX, W3MEHYMBOCTb CBONCTBEHHA JIO00I TIpymme XHUBOTHBIX M PACTEHUH MU OPraHU3MbI
pa3ianyaloTCs BO MHOTHUX OTHOIIEHHUSX. BoO-BTOpBIX, YHCIO OpPraHM3MOB KaXJOro BHJA,
POXJIAIOIINXCS HA CBET, OOJbIIE TOTO MX YHUCIA, KOTOPOE MOXET HAaWTH MPONMHUTAHHE M BBDKHT,
OJIHAKO YHCJIEHHOCTh KaKJI0TO BH/Ia B €CTECTBEHHBIX YCIOBHSX JOBOJBHO MOCTOSIHHA. B-TpeThux,
MOCKOJIBKY ~poXjaaeTcs Oousiblie oco0eil, ueM MOXeT BBDKHTh, MPOMCXOIUT Oopbba 3a
CYIIECTBOBaHHE, KOHKYPEHLIMS 3a MUYy U MecTooOUTaHue. B-4eTBepThiX, U3MEHEHHs] OpraHu3Ma,
o0Jeryaromiye ero BbBDKMBaHUE B ONIPENIENIEHHON cpejie, Jal0T CBOEMY 00JIafiaTeNnio MPEeuMyIIeCcTBO
nepes JIpYrMMH OpraHM3MamMH, MEHee NPUCIIOCOOJIEHHBIMH K BHEIIHUM YCJIOBUSIM; UAEs
BBDKHMBAEMOCTH HanboJjiee MPUCIIOCOOIEHHBIX OPraHU3MOB SIBJISIETCS SIAPOM TEOPHH €CTECTBEHHOTO
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orbopa. B-IAThIX, BBDKHMBAIOIIME 0COOM JAI0T HAYaNO CIEAYIOUIEMY MOKOJCHHIO, OJlaroaaps yemy
«yAa4dHbIe» MOJOKUTEIbHbIE U3MEHEHUS MepeAat0TCsl MOCIEYIOIIUM MTOKOJICHUSIM.

[TapamnensHo ¢ Teopueild JlapBuHa pa3BUBAIMCh KOHLIEMIMU, KOTOPbIE YaCTUYHO WIIH
MOJTHOCTBIO CTPOWIIMCH Ha Apyrux uaesx. Tak, B koHme XIX — Hauvane XX B. CIOXHIIACh TEOPHS
HeonamapKkuzma,  TPEACTABICHHAs  TPEeMS  OCHOBHBIMH  TEUCHHSAMHU:  OPTOJAMAPKHU3M,
MEXaHOJIaMapKu3M M TcuxonaMmapkusMm. [IpencraButenu oprojiaMapku3Ma MoJlaraid, 4YTo
HAIPABIEHHOCTDH IBOJIOIMU 00YCIOBIICHA BHYTPEHHUMHU H3HAYaIbHBIMUA CBOWCTBAMHU OPTraHU3MOB.
OTH B3IJIAIBI POJCTBEHHBI HIESIM aBTOTE€HE3MCa, KOTOPBI paccMaTpUBAET SBOIOIUIO KaK MPOLecCe
pa3BepThIBaHUS MPEICYIECTBYIOMNUX 3aJaTKOB, HOCSIIUN IIeJICHANPABICHHBIM XapakTep H
MPOUCXOSAIINNA HA OCHOBE M3HAYAJIbHBIX BHYTPEHHUX MOTEHIIUAIBHBIX BO3MOKHOCTEH.

MexaHonamMapku3M  OOBSCHSET DBOJIONHUOHHBIE TPeoOpa3OBaHUS OPraHU3MOB UX
M3HAYAJIbHON CIIOCOOHOCTBIO 1I€JIECO00pa3HO pearpoBaTh HAa HW3MEHEHHS BHEUIHEH cpebl
(9KTOTeHE3), M3MEHSSA CTPYKTYphl M (YHKIMU. DTa KOHICMIMS OCHOBAaHA Ha TMPU3HAHUU TaK
HA3bIBAEMOW aJ€KBAaTHOM COMATHYECKON HWHIYKIUHU, T.C. aJalTUBHbIE MOAU(PHUKAIUU SIBISIFOTCS
HBOJIIOIIMOHHBIMA HOBOOOPA30BaHMSIMH W HacienyroTcs. CremyeT 3aMeTuTh, YTO DJKTOTCHE3
MIPOTUBOMNOCTABJISIICS aBTOT€HE3Y.

[Tcuxonamapku3M paccMaTpUBaeT B KA4€CTBE MPUYMH IBOJIONUN CO3HATEIHHBIC BOJICBBIC
aKThl OPraHU3MOB, KOTOPBIEC MPUCYIIU HE TOJBKO YKMBOTHBIM, HO M COCTaBISIOLIUM HX KIIETKaM.
[ToaToMy 3BOJIONHUS TPAKTyeTCS KaK IOCTCIICHHOE YCHJICHUE POJU CO3HAHUS B PA3BUTUU OT
NPUMHUTHUBHBIX CYIIECTB 1O pPa3syMHBbIX (opM Ku3HU. JlaHHas KOHIENIMsS CIocoOCTBOBaja
Pa3BUTHIO YYCHUS O TTAHIICUXHU3ME (BCEOOIIeH OTyIIEBICHHOCTH).

W3 ppyrux xonuenuuii koHna XIX - nHagana XX B., KOTOpble HE OMHUPATUCH HA TEOPHIO
JlapBuHa, cleayeT YIOMSHYTh TEJICOTCHEe3, CallbTAallMOHW3M, TCHETHYCCKUU aHTUIAPBUHU3M.
Teneocenes (Teneonornyeckasi KOHIEHIUS IBOJIOLUKK) B CYITHOCTA OJIM30K OpPTOJIaMapKU3My, Tak
KaK UCXOMUT W3 ujaeu JlaMapka o BHYTPCHHEM CTPEMJICHHH XHBBIX OPTaHU3MOB K MPOTpeccy; K
npencTaBuTeNAM 3Toil Teopun otHocutcs K. Bap - ocHoBarens smOpuonoruu. CanvmayuoHusm
sBIIsIeTCS Monu(UKaIe TeeoreHe3a U OJM30K K Teopuu katactpodusma. CyTh ero CBOJUTCH K
TOMY, YTO HA HAYaJbHOM JTalle 3apOKIEHUS KU3HU BO3HUK BECh IUIaH OyIyIlIero pa3BuUTHS, a
BIIUSTHUE BHEIIHUX YCIIOBHUH OMPEIEIISUIO JIMITh YaCTHBIE MOMEHTHI DBOJOIHMH. DBOJIOIHMOHHBIC
COOBITHSI TIPOUCXOMAAT B pe3ylbTaTe CKaYKOOOPa3HBIX W3MEHEHUN (canbTaluii), TPEeXAe BCETO
npeoOpazoBaHuil 3MOpuoreHesa. [ enemuyeckuii aHmMuOap8uUHU3M TaKXKE HMEET HECKOJbKO
TEUCHMI: MYTAIMOHM3M, NpeNaJanTaldoOHU3M, THMOpHaoreHe3 u Ap. B Teopum MyrannoHU3Ma
MyTallMOHHAs W3MEHYHBOCTh OTOXKJIECTBJISUIACH C DBOJIOMHOHHBIMUA TPEOOPA3OBAHUSIMH, HUTO
UCKJTIOYAll0 HEOOXOJMMOCTh Ipoliecca OoTOOpa Kak TJIaBHOM NpUUYMHBI SBOMIOIMH. CorjacHo
TEOPHH TIpeIaanTaoHu3Ma, IPUCTIOCOOIEHHE BOSHUKAET B pe3yibTare He 0TOopa, a eMUHIUYHON
MyTallid, CIIy4alHO OKa3aBIelcs moyie3HOH. ['mOpuaoreHe3 OCHOBaH Ha MPEACTaBICHHH O
MIOCTOSTHCTBE TCHOB M YTBEPXKJICHUH, YTO KOMOMHATHBHASI N3MEHYMBOCTD - €JIMHCTBEHHAS PUYHHA
HBOITIOLIHH.

Cunmemuyeckass meopusi 26onoyuy — JajbHElIIee pa3BuUTHE JAapBUHU3MA. OHa
MoJJIep>KUBaeTCsl OONBIIMHCTBOM COBpEeMEHHBIX Ouonoros [1, 3, 12, 14, 20, 26, 30, 33, 34, 38]. Ota
TEOpUs BKIOYACT aHAU3 MHUKPO- W MaKpOIBOIIONUHU. [loJ MHKPOIBOJONHMEH TOHHUMAOT
COBOKYITHOCTbH BOJIFOIIMOHHBIX MPOIECCOB, MPOTEKAIONIUX B MOMYJISAIUAX U BUJAX U MPUBOISIINX K
U3MCHEHUSM TeHO(OHIOB JTHX TOMYJSIIHA W OOpa3oBaHWIO HOBBIX BHUAOB. CUHTaeTcs, 4TO
MUKPOIBOJIONUS MPOXOJUT HA OCHOBE MYTAIlMOHHOM W3MEHYMBOCTH IOJ KOHTPOJEM
€CTECTBEHHOTO 0TOOpa. MyTaluu CIIy)KaT eAMHCTBEHHBIM HUCTOYHHKOM ITOSBIICHUS KaYeCTBCHHO
HOBBIX TIPU3HAKOB, a OTOOp - EIMHCTBEHHBIM TBOPYECKHUM (PAKTOPOM MHKPOIBOIIOIHH,
HATPABIIIONIAM 3JIEMEHTAPHBIC JBOJIIOIIMOHHBIC U3MEHEHUS 10 MYTH (OPMUPOBAHUS aTaNTaIldN
OpraHM3MOB K UW3MEHSIOIIMMCS YCJIOBHUSM BHEIIHEW cpensl. Ha xapaktep mpolieccoB
MHUKPOIBOJIIOIUN OKA3bIBAIOT BIIMSHHUE KOJICOAHWS YHCICHHOCTH TOMYJISINN («BOJHBI KU3HWY),
oOMeH reHeTHuecKoi nHpopMalueit Mexay HUMU, UX U30JAUs U Ipeiid reHoB. MUKPOIBOIIOIUS
BeJIeT MO0 K M3MEHEHHIO BCero reHooHaa OMOJOTMYECKOro BHJA Kak IesIoro ((uieTnyeckas
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IBOJIOIMS), JIMOO — TPH H3OJALMM KAKUX-THOO NOMyMsSmuii - K HX 000COOJEHHIO OT
POIUTENHCKOTO BUA B Ka4ECTBE HOBBIX (popM (BHI000pa3zoBaHue).

[Ton Makpod’BOMIONMEH TOHUMAIOT 3BOJIONMOHHBIE TPEOOpPa3OBaHMs, BEIyIIHE K
(bOopMHUPOBAHUIO TAKCOHOB 00JIE€ BHICOKOIO paHra, 4em BuJ (POJIOB, CEMEICTB, OTPSIIOB, KJIACCOB U
T.1.). CUATAIOT, YTO MAaKpPOIBOJIIOLMS HE UMEET CIeUn(PUIECKUX MEXAaHH3MOB M OCYIIECTBISICTCS
TOJIBKO TIOCPEICTBOM IMPOIECCOB MUKPOIBONIOINH, OYAy4d MX HMHTETPUPOBAHHBIM BBIPAKEHUEM.
HakannuBasicb, MUKPO3BOJIIOLMOHHBIE TPOLIECCHl BBIPAXKAIOTCS BHEIIHE B MAaKpPO3BOIIOLMOHHBIX
ABJICHUSX, T.€. MAaKpOABOJIOLHUS MpPEICTaBIseT co00i OOOOLICHHYIO KapTHUHY 3BOJIOIMOHHBIX
u3MeHeHuid. [loaToMy Ha ypoBHE MAaKpOIBOJIOLUUK OOHAPYKMBAIOTCS OOIIME TEHICHIINH,
HAIpaBJICHUSI W 3aKOHOMEPHOCTH 5BOJIOLUUU KUBOW MNPHUPOABI, KOTOpPbIE HE MOAJAIOTCS
HAOJII0JIEHUIO HA YPOBHE MUKPO3BOJIIOLUH.

OcHOBHbIE MOJOKEHUS CHHTETUYECKOM TEOPUH IBOJIOLUN OOBIYHO CBOJSATCS K YETHIPEM:

¢ riaBHBIM (PAKTOPOM SBOJIIOLUU CUUTACTCS E€CTECTBEHHBIH OTOOp, MHTETPUPYIOMIMN U
pPEerylupyomuil  AecTBHE BCEX OCTAIbHBIX (DaKTOPOB (OHTOT€HETUYECKOW HW3MEHYMBOCTH,
MyTareHes3a, rTHOpuaAn3alui, MUTPAIIMY, H30JISIHH, ITYJIbCAIIMA YHUCICHHOCTH U JIp.);

¢ sBOMOLMS TPOTEKAET IUBEPreHTHO, MOCTEMEHHO, MOCPEACTBOM OTOOpa CIy4JalHBIX
MyTanuid, a HoBble (OpMBI 00pa3yroTCs Yepe3 HACICACTBEHHBIC W3MEHEHUs (CalbTallHH,
YKU3HEHHOCTh KOTOPBIX OIMPEAETSETCS OTOOPOM);

{0 HBOJIOIMOHHBICE M3MEHEHUS CIy4YallHbl W HEHAIPABJICHHBI, MCXOJHBIM MaTepHAIOM
SBOJIIOIMM  SIBIISIIOTCS MyTallK; KCXOJHAs OpraHu3als MOMYJSIUN W HM3MEHEHHs] BHEIIHHX
YCIOBHI OTPAaHMYMBAIOT W KAHAJM3UPYIOT HACIEACTBEHHBIE W3MEHEHHS B HaIlPaBICHUU
HEOTPaHMYEHHOTO MPOorpecca;

¢ MaxKpolBOJIONMS, BeAymas K 0Opa30oBaHUIO HAIBUAOBBIX TPYII, OCYHIECTBIISCTCS
TOJIBKO TOCPEICTBOM MPOIECCOB MHUKPOAIBOIIOIMH, U KAKUX-IUOO Crenu(PUUecKux MEXaHU3MOB
BO3HMUKHOBEHUS HOBBIX (DOPM KM3HH HE CYIIECTBYET.

B cunTeTMYeckoil TeOpUHM OSBOJIONUHU BBIICTSIOT TaKHE DSJIEMEHTApHBIC SBJICHUS H
dakTopbl, Kak MONYyJIAUUs - OJIEMEHTapHas 53BOJIOLMOHHAS  CTPYKTypa; HW3MEHEHUe
TFEeHOTUIIMYECKOTO COCTaBa MOMYJSLUM — 3JIEMEHTApHOE 3BOJIIOLMOHHOE SIBJICHUE; TeHO(OH.
TIOITYJISIITUH - SJIEMEHTAPHBIN IBOJIOIMOHHBIN MaTepHai, MyTallMOHHBIIN MPOIIECC, «BOIHBI KHU3IHI,
U30JISALUS, €CTECTBEHHBII OTOOp - 3J€MEHTapHbIe 3BOJIIOLMOHHBIE (AKTOPbl, U PAaCCMaTPUBAIOT
JBUKYUIUHI, TU3PYNTUBHBIN U CTaOMIN3UPYIOMUN 0TOOP.

JBIKyIMit 0TOOp OJIarONpUATCTBYET JIMIIL OJHOMY HAINpaBICHUIO U3MEHYUBOCTH U HE
OJ1aronpusATCTBYET OCTajJbHBIM €€ BapuaHTaM. [log KOHTpojem JABMXKYIIEro oTOOpa reHO(OH[
HOMYJSALUN U3MEHSETCs KaK 11eJ0€ U He MPOUCXOJUT JUBEepreHiun nouepHux ¢opm. Ilpu stom B
reHooHJe HAKaIJIMBAIOTCS W PACHpOCTPAHSIOTCS MYyTalWH, O0ecleyuBaroue H3MEHEHHE
(¢eHoTHNa B JaHHOM HaNpaBiIeHUHU. B MONysisiMM OT MOKOJEHUS K IOKOJIEHHIO MPOHCXOIUT
M3MEHEHUE NIPU3HAKa B OIIPe/IeJICHHOM HalpaBlIeHUH.

Hanpumep, y HEKOTOPHIX BUI0OB JKUBOTHBIX BO3HUKAET YCTOWYMBOCTH K SAOXMMHUKATaM.
[IIupoko W3BECTHBI CilydaW, KOTJa Y CEPBIX KpPhIC M «BPEIHBIX» HACEKOMBIX BBIPA0ATHIBAJIACH
YCTOMYUBOCTh K HEKOTOPBIM fJ1aM. ITO OOBSICHIETCS TE€M, YTO NPH BO3JEHCTBUU SII0B BBDKHUBAIOT
0co0H, cy4aitHO OKa3aBIIMECs HEBOCIIPUUMYUBBIMU K ATHM SIJ1aM.

JM3pynTUBHBIA OTOOp OJarompusATCTBYeT JBYM WM HECKOJBKMM HalpaBICHUAM
W3MEHYMBOCTH, HO HE OJAronpusTCTBYET CpelHeMy (MPOMEXYTOYHOMY) COCTOSHHMIO IPH3HAKA.
[Ipu neiictBum Takoro otrOopa OOBIYHO BO3HHMKAE€T HECKOJBKO OTYETIMBO PA3IUYAIOIIUXCS
¢denotunnyeckux Gopm (momumopdusm). Ecnu pasHble HampaBieHHs] TU3PYNTUBHOTO OTOOpa
00yCJIOBJIEHBI Pa3IHUMsAMHU YCIOBUI BHEIIHEH cpesbl B pa3HbIX YacTsAX apeajia JaHHOTO BHJIA, TO
HaCeJISIONIME WX TOMYNSAIUN TMPHOOPETAIOT yCTOWYHMBBIE (DEHOTHITUYECKHE W TEHOTHUITHYECKUE
pa3nuyMsi, UMEIOIIME BaXXHOE IMPHUCIIOCOOUTENbHOE 3HAaYeHHe. [IpM OTCYTCTBUM BO3MOXKHOCTHU
CKPEIIMBAHHUS MEXITY TAKHUMH TOMYISIIUSMHI B PE3yJbTaTe M3OJSAINHA IPYr OT Ipyra MPOUCXOIUT
UX JajbHeHInas TUBEpreHns BIUIOTh 0 000C00IeHNs B KaUeCTBE HOBBIX BHJIOB.

Hanpumep, Ha OKeaHMYECKMX OCTPOBAX, TIJI€ YacThl CUJIbHBIE BETPhl, HACEKOMBIE C
HOPMaJIbHBIMU KpPBUIBSIMH CIyBAalOTCS B OKEaH M TMOrubaroT, a OocoO0M C MOBBIIIEHHBIMU
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a9POJIMHAMUYECKUMH CBOMCTBAMHU M C PYAMMEHTapHBIMU (OCTATOYHBIMH, YTPaTUBLIMMHU CBOE
OCHOBHO€ 3HaU€HNE) KPbUIbSIMH COXPAHSIOTCS.

Crabummupyonuii 0T60p 6JIaronpusTCTBYET COXPAHEHUIO B MOIMYJISUN ONTHMAIBLHOTO
B JAHHBIX YCJIOBUSX (PEHOTHUIIA, KOTOPBIN CTaHOBUTCS MpeoliafaroimuM. ITOT oTOOp ACHCTBYET
NPOTUB TPOSIBICHUS (EHOTUIIMYCCKOM WM3MEHYMBOCTA M HAONIOJAeTCs TpH JIUTEIBHOM
COXpPaHEHMU TMIOCTOSHHBIX  YCJIOBUW  BHemHedl cpeabl. Ilpu  anuTenbHOM — JelcTBUU
cTabmim3upyronero oroopa (EHOTHNBI HEKOTOPBIX BHJIOB OPraHM3MOB MOTYT OCTaBaThCs
MPAKTUYECKH HEM3MEHHBIMH B T€YEHHE MUJUTMOHOB JIET.

Nmenno Onaronmaps craOuim3upyomeMy oOTOOpY COXPaHWINCh TaKHE (OKUBBIC
HCKONIaeMbIe», KaK PEIMKTOBBIN TapakaH, Majlo M3MeHuBIIUcs 3a nocieanue 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 -
BBICOKAsl YCTOWYMBOCTH pa3MepoB U (DOPMBI pacTEHUH, OMBUIIEMBIX HACCKOMBIMHU: HEOOXOIMMO,
yTOOBl 1BETKH COOTBETCTBOBAIM CTPOCHUIO M pa3MepaM Teja HaCeKOMBIX-ONbUIUTENEH, B
NPOTHBHOM CJIy4ae IIBETKH He OynyT 00pa30BbIBATh CEMSIH.

B KkoHeyHOM cueTe HBOJIOLMIO MOXHO MPEICTaBUTh KaK HEMPEepBIBHBINA MpoIlece
BO3HUKHOBEHUS H Pa3BUTHS HOBBIX ajantanudud (IPHUCIOCOOJICHHMI) — COBOKYITHOCTH
(bU3HONIOrMYECKUX, MOBEICHYECKUX, MOMYISIUOHHBIX U IPYTHMX OCOOEHHOCTEH OMOJIOrMYecKOro
BU/A, 00ECIIEUNBAIOMINX BO3MOXHOCTh CIIEHM(UIECKOT0 00pasa »KU3HU 0co0eiH B ONMpeIeIeHHBIX
yCIOBUSIX BHEIIHEH cpenpl. HekoTopeie mnpucnocoOlieHuss UMEIOT 4YacTHOE 3HAdyeHue, T.C.
JIEUCTBYIOT B KOHKPETHBIX YCIOBUSX CPEJbl; IPYTUe Jal0T BO3MOKHOCTh BBIUTH HEKOTOPOU TpyIIIe
ocoOeil B HOBYIO aJaNTHBHYIO 30HY (THUII MECTOOOMTAHHUN C OINPEAETICHHOW COBOKYITHOCTHIO
HKOJIOTHYECKUX YCIIOBHIA) M BEAYT K OBICTPOMY SBOJIIOLIMOHHOMY Pa3BHTHUIO IPYIIT 0cobel, K Ooee
BBICOKOMY YPOBHIO OpraHU3alllu.

Bonpoc 4. Pazputne xu3nu Ha 3emiie

OcTaHoBUMCS Ha BONPOCE O TOM, KaK MMEHHO, IO COBPEMEHHBIM IMPEICTaBICHUSIM,
pa3BuBaJiach KU3Hb Ha HaieH rianere [8, 14, 20, 25, 27].

B apxeiickoii spe BO3HUKIM TeEpBbIE JKHUBbIE OpraHu3Mbl. OHM B KauyecTBE MUIIA
MCIIOJIb30BAIM OPTaHUYECKUE COEIUHEHMSI «II€PBUYHOTO OynboHa» (cM. § 9.2). Baxuneiimumii stan
HBONIIOIIMM JKW3HM Ha 3eMje CBs3aH C BO3HUKHOBEHHEM (DOTOCHMHTE3a, BIIOCIEICTBUU
00YCJIOBHBIIETO pa3/ieJIeHHe OPraHUYeCKOro MHUpa Ha PACTUTENbHBIM W >KUBOTHBIA. [lmanewm -
nepBble  (POTOCHHTE3UPYIOIINE OPTaHU3Mbl, MPOKAPHOTUYECKUE CHHE3EJCHBIE «BOJAOPOCIH» U
MOSIBUBLIMECS 3aTEM 3YKapUOTHUYECKHE 3€JIEHblE BOJOPOCIHN BBLIEISUIM B aTMoc(epy M3 OKeaHa
CBOOOJHBI KHCIIOPOJ, YTO CIOCOOCTBOBAJIO BO3HUKHOBEHHIO OakTepuil, CIIOCOOHBIX XHUTh B
a’pobHoil cpere. [lo-BuaguMomy, Ha rpaHUIle apXEHUCKOW U MPOTEPO3OUCKON AP MPOU3OILIN €Ille
JIBa KPYIHBIX IBOJIOIMOHHBIX COOBITHUS: MOSBUIIMCH MOJIOBOM MPOIECC U MHOTOKJIETOYHOCTh. [1yTn
JATBHEUIITNX HBOJIIOIMOHHBIX TMPE0Opa30BaHU MEPBBIX MHOTOKJIETOYHBIX Pa3OUUIMCh: OJHU
MEePeluId K HEMOJBWKHOMY o0pa3y >KM3HH U NPEeBpaTHIIMCh B OPTaHMU3MBI TUIA TYOOK; Apyrue
CTaJli NepeMenIaThcsl Mo cyOCTpaTy ¢ MOMOIIbIO PECHUYEK ~ OT HUX MPOM3O0ILIN INIOCKUE YEPBH;
TPEThH COXPaHIIIN TUIABAIOIINI 00pa3 KHU3HU, IPUOOPENH POT, AU HAYall0 KUIIIEYHOTIOTOCTHBIM.

B npomepo3soiickoti 9pe B MOpsAX OOWUTaIO0 MHOTO Pa3HOOOPa3HBIX BOJOPOCIEH, B TOM
qrclie MPUKPEIUICHHBIX KO IHY (Gopm. Cyma emie Obiia 6€3:KkM3HEHHON, HO IO OeperaM BOJ0EMOB
HAYaJUCh I0YBOOOpA30BaTENbHBIE TMPOLIECCHI B  pe3yibTaTe JEsITeNIbHOCTH OakTepuil U
MHUKpPOCKOIIUYECKUX  BOAOpociied. B mpoTepo30MCKUX  OTIOXKEHUAX  HaXOHAT  OCTaTKU
MpPEICTaBUTENEH BIOJHE C(HOPMUPOBABIINXCS THIIOB )KUBOTHBIX.

B nauane naneo30iickoil 3pbl pacmeHusi HACEISIOT B OCHOBHOM MOPSI; B OpAOBUKE-CHIType
MOSIBJISIFOTCSL TIEPBbIE€ HAa3eMHbIE PACTEHMs, 3aHMMAIOIINE MPOMEXKYTOUYHOE IOJIOKEHUE MEXKIY
BOJIOPOCISIMH M HAa3eMHBIMH COCYJUCTBIMH pacTeHHsMH. Tak, TCHIODUTHI yKe HMEITu
MIPOBOJIAIIYIO (COCYIUCTYIO) CUCTEMY, cllaboauddhepeHITMpOBaHHbBIC TKAHU, MOTIU YKPETUISITHCS B
MOYBe, HO Y HHUX OTCYTCTBOBAIM HACTOAIIME KOpHHM (Kak W Hacrosimme moOeru). [lanbHelimas
HBOJIIOLIMS PACTEHUH Ha CylIE [IUIa B HANpPABICHUM PacUJICHEHUs Tella Ha BEreTaTHBHbBIE OpPraHbl U
TKaHU, COBEPILICHCTBOBAaHME COCYAUCTON CUCTeMbl (oOecmeumBarolield ObICTpOe MeperBUKEHUE
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BOJIbI Ha OOJIBIIYIO BBICOTY). B 3acynuinBoM J€BOHE MIMPOKO PacIpOCTPAHSIIOTCS XBOLIH, MJIayHBI,
nanopoTHukoooOpasueie. Emie Oonbliero pas3BUTHS JOCTHUTaeT Ha3eMHas PacTUTENbHOCTh B
KaMEHHOYTOJIbHOM Tepuojie (KapOOoHE),XapaKTepU3YIOIEMCs BIQKHBIM M TEIUIBIM KIMMAaTOM Ha
HNPOTSKEHUH Bcero roza. [IosBIsSIOTCS roJIOCEMEHHBIE PACTEHUS, MPOU3OIIEIIINE OT CEMEHHBIX
[IAaIIOPOTHUKOB.

Ilepexon K CEMEHHOMY pPa3MHOKEHHUIO Jall pPACTeHHUSIM MHOTO TPEUMYIIECTB,
CHOCOOCTBOBAaBUIMX MX IIUPOKOMY PpACCEICHHIO: 3apoJblll B CEMEHax ObLI 3alluIIeH OT
HEOJIArONMPUATHBIX YCIOBHI 000JI0UKaMHU M OOECIeueH MUIIEH, Y HEero crajo TUIUIOWIHOE YUCIO
XpPOMOCOM, T.€. JBa CXOJHBIX UX HaOopa. Y 4YacTu roJOCEMEHHBIX (XBOMHBIX) MPOLIECC MOJIOBOTO
pPa3MHOXKEHHUS y’Ke He ObLI CBSI3aH C BOJAOM: OIBUICHUE OCYIIECTBISIOCH BETPOM, @ CEMEHA UMEIn
npUCHocoOIeHUs UIsl PACIPOCTPAHEHUs JKUBOTHBIMU. KpyIiHBIE CIIOpOBBIE pacTEHUs! BHIMEPIIH B
MEPMCKOM MEPHOJIE B CBSI3U CO 3HAYUTEIIbHBIM HCCYIICHUEM U TIOXOJI0IaHUEM KIIMMATa.

JKusommwiti mup pasBUBAICA UYpE3BBIYAHO OypHO M OBUI TpEACTaBICH OOJBIINM
KOJIMUECTBOM pa3Ho00pa3HbIX Gopm. IIbimHOro paciBeTa JO0CTUTIA KU3Hb B KEMOPUNCKUX MOPSX:
ryOKHd, MHOXECTBO  WIEHHCTOHOIMX, KOpPAJIOB, HWIVIOKOXKME, MOJUIFOCKH, TI'POMAajHbIE
YJIEHUCTOHOTHE (XUITHBIE PAKOCKOPIIHOHBI).

B reojormyeckux OTIIOKCHUSIX OpaAOBHKaA O6Hap}/)KCHI)I OCTaTKH KHUBOTHBIX, MMCBIIHNX
BHYTPEHHUI OCEBOH CKeNeT, - 0eCYEeNOCTHRIX MO3BOHOYHBIX, OTAAICHHBIMUA MOTOMKAMU KOTOPBIX
ABJIIAIOTCA COBPEMCHHBIC MHUHOIM HW  MHUKCHHBI. becuemtocTHple TMTANNCH OpraHu3Mamu,
0oOWTaBIUIMMH B WIKCTOM JHE PEK U 03€p, 3acachiBasi MHILY PTOM. Y 3TUX OpraHu3moB (puc. 9.2)
POT IpeAcTaBIsiil COOON MPOCTO OTBEPCTHE, BEYIIEE B MUILEBAPUTEIbHBIA TPAKT; EPEIHUN OTIEN
ero ObLI MPOHHU3aH >Ka0EPHBIMHU HISNSMHU, MEXAY KOTOPHIMH PACIOJIaraliuCh OMOPHbBIE XPAIIEBbIC
xabepHbie ayru. B pe3ynbprare oTOOpa COBEpPIICHCTBOBAJICS amIapar JJjs 3axXBaTa )KUBOH JOOBIYH,
ropaszo 0ojee MUTATENBbHON MO CPABHEHUIO C WIUCTBIM JETPUTOM: TPEThsl Mapa >KaOepHBIX IyT
npeBpaTuiach B YENIOCTH, YCaKEHHBbIE 3y0amu; jkabepHass MyCKyJaTypa IpeoOpa3oBaiach B
YeNOCTHYIO U TOIBSA3bIUHYI0. Tak Ha OCHOBE CYIIECTBOBABIIUX CTPYKTYP - CKEJIETHBIX jKaO€pHBIX
JyT, CIY’)KMBLIMX OIOPOM OPraHOB JbIXaHWs, BO3HHK POTOBOM ammapar XBaTaTEJIbHOIO THIIA.
HoBooOpa3oBaBiiyecss 4YeIIOCTH OKa3ajdlCh OY€Hb CTOHKMM OpPraHoM U COXPaHWINCh B
MOCJIEAYIOIIEN SBOJIOIUU MO3BOHOYHBIX.

HepeHasn

= Xopna
TpyOKa

D, ~ Vo
PotoBoe Cepaue AHanbHOE
OTBEpCTHE [umeBapuTenbHast

XKabepurie TpyOKa
LLeTH

OTBEpCTHE

Puc. 9.2. IInaH cTpoeHHA XOPJOBBIX KHUBOTHEIX [20]

B cunypuiickoM nepuose Ha cymry BMeCTe ¢ NCHJIOQHUTAMHU BBIIUIM MEpBbIE JbIIIAIINE
BO3JIyXOM >KHBOTHBIE - WIEHHMCTOHOTHE. B BojoeMax mpoaokasoch OypHOE pa3BUTHE HHU3LIMX
I03BOHOYHBIX. [Ipeamnosnaraercs, 4To MO3BOHOYHBIE BOZHUKIIN B MEJIKMX IIPECHOBOAHBIX BOJOEMAX
Y JIMIIb 3aTEM IIEPECENITUCH B MOPSI.

B 1eBoHe 1O3BOHOYHBIE IMPEACTABICHBI TPEMs TPYIIIAMH: JIBOSKOIBIIIAIIKUMY,
Jy4yenepbIMH U KHUCTenepbiMU pblOaMu. B KoHIlE eBOHA MOABHIMCH HacCEKOMbIe (KopMoBas 0a3a
uis  OyAymMX Ha3eMHBIX I103BOHOYHBIX). Kwucrenepele pblObI ObUIM  THUIUYHO BOIHBIMH
JKUBOTHBIMH, HO MOIJIM JBIIIATh aTMOC(PEPHBIM BO3IYXOM C TOMOIIBIO NMPUMUTHUBHBIX JIETKHUX,
NPEJCTABISABIINX OO0 BBIMSUMBAHUS CTEHKU KUILIKH.

[TockonpKy ypOBEHb BOJBI B PEKaxX M BOJOEMAaX YacTO MEHSJICS, a MHOTHE BOJOEMBI
MOJTHOCTBIO BBICBIXAJIM WJIM MTPOMEP3ATIH 3UMOH, UTO CO3/1aBaJI0 HEOJIArONpUATHYIO cpey s phIO,
TO BO3HUKHOBEHHE JIETKUX, T.€. MPUOOPETEHHE CIOCOOHOCTH ABIIIATh aTMOC(EPHBIM BO3AYXOM,
MOYKHO PpAacCIieHMBaTh KaK CBOEOOpa3Hyl0 aJanTalMio K HEIOCTaTKy Kuciopoaa B Bozae. [lpu
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NEPECHIXaHUU BOJIOEMOB >KMBOTHBIE MOTIJIM CIACTHCh, JUOO 3aphIBasCh B Wi, JHUOO MHUTpUpys B
nouckax Bojbl. [1o mepBomMy myTH pa3BUBAIMCH ABOSIKOBIIIAIINE PHIObI, CTPOCHHE KOTOPHIX MOUTH
HE M3MEHWJIOCh CO BPEMEH JIEBOHA M KOTOpBIE OOHMTAIOT M CEHuac B MEJIKHMX IEPECHIXAIOIINX
BojjoemMax Adpuku. Jlydenepobie pbIObI, MMesl IUIABHUKH, IOJIEPKUBAIOIIMECS OTAEIbHBIMU
KOCTHBIMH JIy4aMH, LIMPOKO PaclpOCTPAHWIINCh, U B HACTOSIIEE BPEMs 3TO CaMblil OOJBIION 110
KOJIMYECTBY BUJIOB KJIACC MIO3BOHOYHBIX.

[TpucocoOUThCS K KH3HU Ha CyIIEe CMOTJIM TOJBKO KHCTENEphle PBIOBI Oaromaps
MYCKYJIUCTBIM KOHEUHOCTSIM U JIETKUM. B KOHIIe JeBOHA KHCTENepble phIObl Jaiyu Ha4ajao MepBbIM
36MHOBOJIHBIM - cTeroredanam.

Ha mnporskeHuun KaMeHHOYroJBHOTO Tiepuofa crerouedanbl >KUIM, MOUTAIUCh H
pasMHOXKanuch B Boje. OHHM BBINON3AaTM HA CyImly, HO HE COBEpIIAIH CKOJIBKO-HUOYIb
3HAYUTENbHBIX MUrpanuii. Ha cyme y creronedanoB He ObUIO BparoB v uMmelcs oOMIbHBIA KOPM -
YepBH, UWICHHCTOHOTHE, JOCTUIaBIIME KPYIHBIX pa3MepoB. MHorme rpynmnsl 3€MHOBOJHBIX
NepeXOquIN K JKA3HM Ha CylIe M BO3BpPAllAINCh B BOJY TOJBKO IJs pa3MHOxeHHs. Cpenu
creroueanoB BbLICIHIACH TPYIIA ¢ XOPOIIO PA3BUTHIMU KOHEYHOCTSAMH M TOJBM)KHOM CHCTEMON
JIBYX TIEPBBIX MMO3BOHKOB; OHU Pa3MHOXAIHCh B BOJE, HO YXOJIWJIM IO Cylle fanblie ampuoOuid,
NUTAINCHh HAa3€MHBIMU KMBOTHBIMH, a 3aT€M U pacTeHusMU. OT HUX NPOU3OUUIM PENTHIMU U
MJIEKOIUTAIOIIHE.

[lepmckuii mepuos OTMEYEH MOAHSITHEM CYIIHU, a TaKXKE MCCYIIEHHEM U IOXOJIOJAHHUEM
KiuMaTa. AMGUONH BRIMUPAIN KaK M3-3a YXYALICHUS KIMMAaTUYECKUX YCIOBUM, TaK U BCICJICTBUE
UCTpeOJICHNUs TOABI)KHBIMU ~ XUIIHBIMU  penTwiusMu. PenTwimm npuoOpenu  CBOMCTBa,
MO3BOJIMBILIME UM NOPBAaTh CBSI3b C BOJAHOW CPEIOM: BHYTPEHHEE OIUIOJOTBOPEHHME U HAKOIJIECHUE
JKEJITKa B AWLEKIIETKE, YTO CJHENajJ0 BO3MOXKHBIM PAa3MHOXKEHHE Ha CYILE; OPOrOBEHUE KOXHU U
Oojee CIOXKHOE CTPOCHHME MOYKHM, YTO CIOCOOCTBOBAJIO PE3KOMY YMEHBIIEHUIO MOTEPb BOIBI
OpPraHMW3MOM; HAJIMYMe TPYAHOM KIETKH, 4YTO oOecrmeymso APQPEKTHBHBIA THMI IbIXaHUS -
BcachiBarouii. OTCYTCTBHE KOHKYPEHIIMH OOYCIOBUIIO IIMPOKOE PACIPOCTPAHEHHE PENTHIIMN Ha
CyllI€ ¥ BO3BPAILIEHUE YACTH UX B BOJHYIO CpEAY.

Me3o30tickass 2pa XapakTepU3yeTcsl YCTaHOBJIEHHEM TEIUIOro KiuMmaTa, OJM3KOro K
COBPEMEHHOMY TpOINMYECKOMY. B Tpuace BBIMHUpPAIOT TMTaHTCKHE MalOPOTHUKH, JPEBOBUIHBIC
XBOILY, TUIAYHBI, a PACLBETA JOCTUTAIOT IT'OJIOCEMEHHBIE PACTEHUS.

B ropckoM mnepuose BBIMHUPAIOT CEMEHHbIE MAalOPOTHUKA U TMOSIBISIOTCS IE€pBbIE
MIOKPBITOCEMEHHBIE PACTEHUs, IOCTENIEHHO PaclpOCTPAaHUBUIMECS HA BCE MATEPUKU BCIEICTBUE
psAoa UX IPEUMYILECTB: MOKPHITOCEMEHHBIE MMEIOT PA3BUTYIO MHPOBOJASIIYIO CHUCTEMY, LIBETOK
NPUBJIEKAeT HACEKOMBIX-OIBUTUTENEH, YTO 00ecreuynBaeT HaJeKHOCTh MEPEKPECTHOTO OMBIICHHUS,
3apojbIll CHAO)KaeTcsl 3amacamMM MU M 3alluileH o0onodykamMud M T.A. B KUBOTHOM Mupe
JIOCTUTAIOT PaclBETa HACEKOMBIE Y PENTUIIMM; ITOCIEJHUE 3aHUMAIOT FOCIOICTBYIOLIEE MTOJI0KEHHE
U TPEJICTaBICHbl OOJNBIIMM KOJIMYECTBOM (GopM. B dYacTHOCTH, B 3TOT NEpUOJ MOSBISIOTCS
JIETAIOIIHKE SLIEPHI, 3aBOEBABILINE BO3AYLIHYIO CPENLY.

B MernoBoM nepuose cnenuanusanys NpecMbIKaIOMUXCs (PENTHIINN) POJIOJIKAETCSI, OHU
JOCTUTalOT TPOMAaJHBIX pa3MEpOB; TaK Macca HEKOTOpPBIX JUHO3aBpoB mpesbimana 50 T.
Haunnaercst mapasnienbHasi 3BOIIONMS IBETKOBBIX PACTEHUN M HACEKOMBIX-ONBUIMTENEH. B KOHIIE
MEJIOBOTO MEPHOJAa HACTYNAET IIOXO0JIOAHNE, B PE3YNIbTATE YETO COKPAILAETCS apeall OKOJIOBOIHOMN
pPacTUTEIbHOCTH; BBIMHPAIOT PACTUTEIBHOSIIHBIE, 33 HHUMH XMWIIHBIE JUHO3aBPbl (KpyHHBIE
PEeNTWINK COXPAHAIOTCSA JUIIb B TPOIMMUYECKOM IOSCE); B MOPSAX BBIMHPAIOT MHOTHE (OpPMBI
0ecr03BOHOYHBIX U MOPCKHUE SIIIepbl; HanOoJiee MPUCTIOCOOIEHHBIMU OKa3bIBAIOTCS TEMNIOKPOBHbIE
YKUBOTHBIE - ITUIBI U MJIEKOITUTAIOLIHE.

Or mnpencraBuTenedl OAHOTO U3 OTPSAAOB penTWIMK npowsomy nrunsl. IlomHoe
pasjielieHne apTepHajJbHOI0 M BEHO3HOI'O KPOBOTOKAa OOYCIOBHMJIO MX TEIJIOKPOBHOCTh. OHHU
HIMPOKO PaCHpPOCTPAHUIIMUCH IO CYILIE U AU Hauyaio MHOKECTBY (hopm.

[losiBNieHME MIIEKONUTAIOIIMX CBSI3aHO C PAJOM KPYIHBIX YCIOXHEHUN OpraHu3alud U
GyHKIMI OpraHu3MOB, BO3HUKIIMX Yy TMPEACTaBUTENCH APYyroro OTpsaa MPECMbIKAIOIINUXCS.
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Muexonuraroomuye BO3HUKIN B TPUACe, HO HE MOIJIM KOHKYPUPOBATh C XUIHBIMUA JUHO3aBpaMU U
Ha npoTsbkeHnn 100 MITH JIeT 3aHUMaNK MOAYNHEHHOE IOJIOKEHUE.

B nauane xaiinozotickoti 3pbl yCTAaHOBUJICS TEIUIBIM paBHOMEPHBIN KJIMMAT, a OKOJIO 2 MJIH
JIeT Ha3aJ HACTYIMUJIO OJIEJICHEHHE 3HAYUTeNbHOM yacTu 3emiu. TeruonoOuBas pacTUTENbHOCTh
OTCTYyNIMJIa Ha IOT WIM BbIMEpJIA, IOSBUJIACH XOJIOAOYCTOHYMBAs TpaBsiHas M KyCTapHUKOBAs
pPacTUTEIbHOCTD, HAa OOJBIINX TEPPUTOPUSX JIECa CMEHUIIMCH CTEIbIO, MOTYMYCTHIHEH U MyCThIHEH,
c(OpMHPOBATIICH COBPEMEHHBIE PACTUTEIbHBIE COOOIIECTBA.

Pa3ButHe IKMBOTHOTO MHpa XapakKTepuzyeTcs JnainpHedmedn  auddepeHnmanuen
HACEKOMBIX, HHTEHCHUBHBIM BHUJI000pa30BaHUEM Yy NTHUI U YPE3BBIYAWHO OBICTPHIM MPOTPECCHUBHBIM
pa3BUTHEM MIIEKOMUTAIOMMX. [Ipu 3TOM MIIEKOMHUTAIOIIME MPEACTABICHBI TPEeMs IOJKJIACCaMHU:
OJIHOIIPOXOAHBIMU  (YTKOHOC, €XHJHA), KOTOpblE BO3HUKIM HE3aBUCUMO OT JAPYTUX
MJICKOTIMTAIONIUX €IIe B IOPCKOM IEpUOJIe OT 3BEpPONOAOOHBIX PENTHWINN; CyMyaTbIMU U
IUTALEHTAPHBIMH, KOTOPBIE POM30IILINA OT OOIIETo MpeiKa B METIOBOM TEPUOJIE M COCYIIECTBOBAIU
0 «B3pBIBa» B SBOJIIOIMH IUIAIICHTAPHBIX, B pPE3yjbTaTe 4YEero OHHM BBITECHWIM CyMYaTbIX C
0OJBIIMHCTBA KOHTUHEHTOB.

Ot nanbosiee TPUMHUTHUBHBIX — HACEKOMOSIHBIX MIIEKOMHUTAIOIIUX MPOHU3OILIH TEPBbIC
XUIIHbIE, JaBIIME HA4ajo KOMBITHBIM, W IMpUMaThl. B maneoreHe MIIEKONUTAIOLIUME HAYWHAIOT
3aBOEBBIBaTh MOpE (KUTOOOpa3HbIE, JJACTOHOTHE U Jp.), @ K KOHIly HEOr€Ha BCTPEYAIOTCs yKe BCE
COBpEMEHHbIE ceMelicTBa Miekonutamux. OnHa U3 rpynn NpUMaToB (aBCTPAIONUTEKH) CTaja
pOJIOHaYaNbHUIICH BETBU, BeAylIeH K poay UenoBek.

OneneHeHus 4ETBEPTUYHOIO IMEPHOJA, JOCTUIIIME MAKCUMAJIbHOTO PACIPOCTPaHEHUS
okono 250 TeIc. NeT Ha3ajd, MPHUBEIM K Pa3BUTHIO XojogoycTonunBoil ¢aynsl. Ha CeBepHom
KaBkaze m B KpbiMy oOWTanm MaMOHTHI, HIEPCTUCTBIE HOCOPOTH, CEBEPHBIC OJICHH, IECIIHI,
noJisipHbie Kypornatku. OOpa3zoBaHue OOJBIIMX MAcC JbJa BbI3BAJIO MOHWXKEHHE YpoBHS MupoBoro
OKeaHa, B pe3yJbTaTe 4ero OOHAXMINCh MaTepukoBbie oTMenn CeBepHoit Amepuku u CeBepHOI
EBpasuu 1 MosSBUINCH CYXOIYTHBIE «MOCTBI», coeauHsBinne CeBepoaMepUKAaHCKUNA KOHTUHEHT C
EBpasuiickum (Ha MecTe HbIHENTHero bepuHroBa mnposmBa), a TakkKe bpuTaHCKkHe OCTpoBa ¢
EBponeiickum matepukoM u T.1. I1o Takum «MocTam» MpoUCXousl 0OMEH BUaMH, 00yCIOBHUBIIHNHA
dbopMupoBaHHE COBpeMEHHOW HaMm (ayHbl MaTepuKoB. V3MeHeHHs Kiumara B 4YETBEPTUYHOM
nepuoJie KaitHO30MCcKoM 3pbl OKa3aiu 0O0JIBIIOE BIUSHUE Ha SBOJIIOLUIO IPEIKOB YETIOBEKA.

Bomnpoc 5. YenoBek: (peHOMEH, MPOUCXO0KIEHHE, DHOITHKA

Yenosex — obwecmseeHnoe cyujecmeo, obraoaroujee COHAHUEM, pPA3YMOM, CYObeKm
00UeCmeeHHO-UCMOPUYECKOU 0esamenbHoCmuY U Kylbmypsl. YenoBeK MO3HAET U U3MEHSET MHUp U
camMoro ce0s, TBOPUT KyJIbTYpY U COOCTBEHHYI HcTOopuio. CyIIHOCTh YelOBEeKa, €ro
IPOUCXOXKICHNE U Ha3HAuYE€HHE, MECTO 4YeJOBeKa B MHUpPE OBbUIM M OCTAIOTCS IEHTPaJIbHBIMU
npobiaemaMu GpuiIocopum, peIUrum, Hayku U KHCKyCCTBA.

YenoBek BO3HUK Ha 3emiie B XOJ€ JJUTEIBHOIO U HEPAaBHOMEPHOI'O 3BOJIOLIMOHHOIO
mpoliecca — aHTPONOreHe3a, MHOTHE 3Talbl KOTOPOro 10 KOHLA He sicHbl [2, 21, 31, 38]. Ha
wiaHere 3eMis JIIOJAM TMPUHAIJICKUT YHHKAIbHOE MECTO CpeAd JpPYTUX CYIIECTB, YTO
00yCJIOBJIEHO NMPUOOPETEHUEM MU B MPOIIECCE aHTPOIOreHe3a 0co00ro KauecTBa — COLUAIbHON
CYIIHOCTU. DTO O3HAa4yaeT, YTO YK€ He OWOJIOrMYecKHe MEXaHU3Mbl, a B IEpPBYIO OYepeb
OOIIECTBEHHOE YCTPOICTBO, MPOM3BOJACTBO, TPYyI OOECHEUMBAIOT BBDKMBAHHE, pacceleHue,
Onaromnonyune yenoBedecTBa. OJIHAKO COLMAIBLHOCTh HE MPOTHBOIIOCTABIISAET JIOAEH OCTaIbHOM
*uBOU mpupoje. [IpuobpeTeHne 3TOro KayecTBa yKasbIBaeT JHIIb HA TO, YTO IOCIE HEKOTOPOIo
MOMEHTa pa3BUTHE TMpeicTaBuTenell Buaa HOMO Sapiens moguuHseTcss 3aKOHAM HE TOJBKO
OMOJIOTUYECKOT0, HO U B CYIIECTBEHHOW CTENeHH OOIIeCTBEHHOro pa3BuTHs. OJHAKO YeloBEK
OCTaeTcsl BKIIIOUEHHBIM B CHUCTEMY OpraHM4ecKkoro Mupa. JIroau cocTaBisioT cBO€OOpa3HbIN, HO
HEOThEMJIEMbIII ~ KOMIOHEHT  Ouocdepbl.  BenencTBue  KHMBOTHOTO — MPOMCXOXKICHUS
KU3HEACSITEILHOCTh ~ YEJIIOBEYECKOTO0  OpraHM3Ma  OCHOBBIBA€TCS Ha  (PyHAaMEHTaJIbHBIX
OMOJIOTHYECKUX MEXaHU3MaX, KOTOPbIE COCTABIISIOT €ro OMOJIOIUYeCcKOe HACIeICTBO.

Cyl1iecTByeT HECKOIBKO TOYEK 3pEHHUsI Ha COOTHOILIEHUE COLMAIBHOIO U OMOJIOTHYECKOTO
B OHTOreHe3e uenoBeka. KoHuenuus naHOMoJoru3Ma MCXOAMT U3 TOTO, YTO WHAMBHIyalbHOE
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pa3BUTHE YelloBeKa IETMKOM OOYCIIOBIIEHO 'eHaMH, T.e. Onojornyeckumu Qaxropamu. CormacHo
KOHIENIMY T[aHCOIMOJIOTM3Ma, BCE JIIOAM POXKIAIOTCS C OJMHAKOBBIMH OHOJIOTHYECKUMU
3aJaTKaMH, a OCHOBHYIO POJIb B PAa3BUTHH UX CIIOCOOHOCTEW MrpaeT couuanbHas cpena. Eme onna
KOHIEMNIMS YTBEpXKAaeT, YTO HAcHeAYIOTCSd HE CaMH CIOCOOHOCTHM KakK TaKOBble, a JIMIIb HMX
3aJaTKH, B OOJNBIICH WM MEHBIIEH CTENEHH NPOSBIAIONIMECS W PEAIH3YIOIIHUECS B YCIOBHIX
COLIMATILHOM CpeJibl.

OOu1rie MPUHIMITEI CTPOSHUSI OpraHU3Ma YeJIOBEKa 3aJI0KEHBI B TIEPUO]] BO3ZHUKHOBEHUS
nepBol KIETKU U (pOpMHUpPOBaHUS TeHeTudeckoro koza. [1man crpoeHus tena yesoBeKa TakoH ke,
KaK y BCEX IIpeJICTaBUTENIEH TUIIA XOPAOBBIX (cM. puc. 9.2). [IpuHannexHOCTh yeaoBeKa K MOATUILY
MO3BOHOYHBIX OIpeNesieTcs HaJlMuyueM OCEBOrO CKeJeTa B BHJE IO3BOHOYHHMKA, MOKPOBHBIX
TKaHeW (4epema), 3alIMIIAIONINX TEPEAHIO YacTh HEPBHOW TPYOKH, MBYX Map KOHEYHOCTEH.
YeTblpexKaMepHOEe cepJlle W PEeAyKUus OJHON U3 JBYX Iyr AOpThl, TEIJIOKPOBHOCTH, CHIIHHO
pa3BuTas Kopa OONBIIMX MOJYIIAPHA TOJOBHOIO MO3ra, MIICUYHBIE >JKeJe3bl, BOJIOCHI Ha
MOBEPXHOCTU Tena, AuddepeHnnanns 3y00B Ha pe3lbl, KJIbIKM U KOPEHHBIE CBUACTEIBCTBYIOT O
IIPUHAJJIEKHOCTH YEJIOBEKA K KJIACCy MJICKOIMTAIOUIMX. 3apoAblll YeJIOBEKa pa3BUBAaeTCs B TEJE
MaTepy U MUTAETCS Yepe3 IIIAIEHTY, YTO ONPEAEIIsSeT ero MoJIoKeHNUe B MOKIIacce MIalleHTapHBIX.
Takue mnpu3zHakM, KaKk KOHEYHOCTH XBaTaTelIbHOIO THUMA (MEpPBbIM Najell MPOTUBONOCTABJIEH
OCTaJbHBIM), 3aMEHa KOTTeH IIOCKUMH HOITSIMH, HAJIUYUE OJHOW Tapbl MIICYHBIX XKele3, Y
MY’KCKMX OCOO€M CEMEHHUKHM, CIyLIEHHbIE B MOIIOHKY, XOpOILO pPa3BUTbIE KIIOYMIIbI, 3aMEHa
MOJIOUHBIX 3yOOB Ha MOCTOSIHHBIE B X0JI€ OHTOT€HE3a, HAJINUWe CJICTION KUIIKU U JIP., TO3BOJISIIOT
OTHECTH YEJIOBEKA K OTPSAAY IPUMATOB. DTU MPU3HAKK BO MHOTOM MPEONPEAETIIN X0/ 3BOJIIOLUN
oTpsiaa, MpUBEAIIEH K BOSBHUKHOBEHHUIO YEIIOBEKA.

XapakTepHble MPU3HAKU YEJOBEKAa Kak IPEJICTaBUTENs OTpsAJa I[PUMATOB XOPOILIO
00BSACHSIOTCA MPUCIIOCOONIEHNEM €ro K OKpyskatomei cpene. Tak, mpucnocoOiIeH s K APEBECHOMY
00pa3y KHU3HH Y TIPeIKa YeIoBeKa 00YCIOBIIN: CIIOCOOHOCTh €ro PYyK K TOHKUM U Pa3HOOOpa3HBIM
JIBUKCHHSIM, a TAK)Ke XapaKTep pa3BUTHsI MUIIEBAPUTEILHON CUCTEMBI M CHUKEHHE POXKIaEMOCTH.
[Tocnennee nmpuBenoO K pacIUPEHUIO BO3MOKHOCTEH 00yUYEHUsI TOTOMCTBA.

Ocoboe 3HayeHHe HMEeT pa3BUTHE Yy MNPHUMATOB CHEUU(UYECKOr0 OpraHa - MO3ra.
[lepenBukeHne MO JEpeBbSIM B pa3HbIX HAIPaBJICHUSAX, Ha paA3JIUYHbIE PACCTOSHUS U C
MEHSIOLIEICS CKOPOCTBIO, HOBOW OpPUEHTHPOBKOM M HOBBIM IPULEIOM IEpeA  HNPBIKKOM
OTIpEeAeNINIIO BBICOKOE pa3BUTHE pPsiia OTIEIOB MO3ra, 0COOEHHO JBUraTenbHbIX. OOBeM Mo3ra B
LIEJIOM BO3pacTaeT TJaBHBIM 00pa3oM 3a cueT KOpbl OOJBIIMX TMONyIIApUid, B KOTOPOH
yBEJIMUUBAETCsl 4HciIo Oopo3a (u3BWiMH). bonbinas 3aTelioyHas [ois MoO3ra CBs3aHa C
YCIOXKHEHUEM 3pUTENbHBIX o00pa3oB. I[Ipm 3TOM BoO3pacTtaer oCTpOTa 3pEHUs, IJIA3HUIIBI
nepeMeniaroTcsi ¢ OOKOBOM MOBEPXHOCTM Ha TMEPEeAHION, Osarojgapst 4eMmy Moy 3peHHs
NEepeKphIBAIOTCS U (GopMHpYyeTcs OMHOKYISpPHOE 3pEHHE, KOTOpOe JaeT CTEePeOCKOMHUYECKHit
3G (}eKT, MO3BOJAIONINI OIEHUBATh PACCTOSHHS. YCJIOKHEHHE JOOHBIX J0Jiel OOBACHIETCS
HEO0XO/IMMOCTBIO YIPABIATh MBIIIEUHON JEATEIBHOCTBIO M TOJIOCOBBIM anmnapaTtoM. [lorpeOHoCTh
B 0OoJjiee COBEPIIEHHOM pA3JIMYEHUHM 3BYKOB, HY)KHOM JUIsl 3BYKOBOM CUTHAJIM3allMd, MpHUBENa K
YCIIO)KHEHNIO BUCOYHBIX JoJied. IIporpeccuBHO pa3BHBaiCsS MO3XKE4OK. Bce 3T u3MeHeHus
BbI3BAJI COBEPIIEHHO HOBOE SIBJICHHE B 3BOJIOIUU MO3Ta - JOMUHUpPOBaHueE (Tipeodiiaannue) Kopbl
OONBIINX TONYIIAPUNA HaJ JAEATENIbHOCTHIO HHU3IIMX MO3TOBBIX LIEHTPOB. YBEIHMYEHHE MO3ra U
npeoOpa3oBaHWE OPraHoB YYBCTB COINPOBOXAAJIUCH POCTOM pa3MepoB JIOOHOW, TEMEHHOM u
3aTBUIOYHOMN KOCTei yepena (puc. 9.3).

Taxue npu3HaKy, Kak peyKIUs XBOCTOBOTO OT/IeJa TO3BOHOYHHKA, HAJIM4YKe alleH/IuKca,
00JIbIII0€ KOJIMYECTBO M3BUIMH KOPBHI MOIYIIAPUNA TOJOBHOIO MO3ra, YEThIPE OCHOBHBIE TI'PYIIIIbI
KpPOBH, pa3BUTHE MHMHMYECKON MYCKyJIaTyphl U JIp., O3BOJIAIOT OTHECTU YeNOBEKa K MOJOTPSIAY
4eJI0BEKOOOPa3HbIX 00€3bsSH (AHTPOIOMJOB), WJIM BBICHIMX MPHUMaToB. B 3ToM mojoTpsie
BBIJIETISIIOT HAJICEMEMCTBO FTOMUHHU[, KOTOPOE BKJIIOYAET YEIOBEKA U UEIOBEKOOOPA3HBIX O0E3bsH.
Hakoner, ceMelCTBO TOMHHMJI OOBEIUHSET BUJ «UEJIOBEK Pa3syMHBIH» M HCKOMAEMBIX JIIOJEH
(MUTEKAHTPOIIbI, CHHAHTPOIIbI, HEAHIEPTANIbLIBI 1 HEKOTOPBIE aBCTPATIOMUTEKH ).
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Ocoboe 3HayeHHe Ui JIOKa3aTeNbCTBA JKUBOTHOTO MPOHMCXOXJICHHUS YEJIOBEKa Kak
pe3ynbTaTa UIMTEIbHOW HBOJIOLMK TO3BOHOYHBIX HMMEET Cleaylollee OOCTOATEeNsCTBO. B
AMOpPHOHAIILHOM IIEPUOJIE PA3BUTHUS Y 3apOblIla YEIOBEKa 3aKJIa/IbIBAIOTCS JBYXKAMEPHOE CEpALIE,
HIecTh Nap ka0epHBIX JYT, XBOCTOBAsl apTepHs - MPU3HAKU PhI000Opa3HbIX mpeakoB. OT ampuoduii
YeJIOBEK YHACJENOBal ILIABAaTEIIbHBIE IIEPENOHKM MEXAY NalbllaMd, KOTOpbIE HMEIOTCS Y
3apojipliia. Y HOBOPOXACHHBIX U JIeTeil 10 5 jeT HabmoJaeTcsi HeCOBepUICHHAs! TEPMOPETYIsLus,
YTO YKa3bIBAa€T Ha IPOMCXOKJIEHHUE OT KUBOTHBIX C HEIIOCTOSIHHOM TemrmepaTypoi Teina. I'oioBHOM
MO3T' TUIO/A TJaAKHui, 0e3 MU3BUJIMH, KaK Y NPUMHUTHBHBIX MIIEKOIUTAIOUIMX ME3030UCKON 3pbl. Y
IIECTUHE/EIBHOTO 3apoAbllla MMEETCs] HECKOJBKO Iap MIIEUHBIX JKEJIE€3, 3aKJIa/JbIBACTCS TaKKe
XBOCTOBOI1 OT/IeJ1 TO3BOHOYHHKA, KOTOPBIH 3aTeM PeAyLUPYETCs U MIPEBPALIACTCS B KOIMYHK.

Puc. 9.3. CooTHouieHue YEPENOoB NMPUMATOB. @ — MaKakKa; b - HIUMIIAH3E] 6 —
MUTEKaHTPOIT; 2 — HeaHAepTaely; 0 — KPOMaHbOHEIl; € — COBPEMEeHHBIH yenosek [20]

B XIX B. ®. Miomiep u O. ['ekkenb chopMyaupoBaiIu duoceHemuyeckuil 3aKoH, co2nacHo
KOMopomy oumozene3 (MHIAUBUAYATBHOE PA3BUTHE) KAMCOOU 0COOU eCcmb Kpamikoe U Ovlcmpoe
nosmopenue gunozenesa (AICTOPUUECKOTO PA3BUTHUS) 8UOA, K KOMOPOMY 3ma 0codb omuocumcs. B
COOTBETCTBUH C ITHM 3aKOHOM PAacCMOTPEHHBIE BBIIIE M MHOTHE JPYTHe MPU3HAKH, BO3HUKAIOIINE
y 4YeloBeKa B HMOPHOHAIBHOM IME€PUOJE Pa3BUTUS, MOTYT OBITh HMHTEPIPETUPOBAHBI Kak
MOBTOPEHHUE MPHU3HAKOB TPEAKOB, MPUYEM SMOPHUOHBI BCEX MO3BOHOUYHBIX JKUBOTHBIX Ha PAaHHHUX
CTaJusAX Pa3BUTUA O0Jiee CXOIHBI APYT C APYroM, 4YeM Ha OoJjiee MO3/IHUX.

YenoBek Kak BHUJA HWMeEET cCHenu(pHUUecKHe, MNPHUCYIIHNE TOJIBKO €My OCOOSHHOCTH:
NPSIMOXO’KJICHHE, MOIIHO Pa3BUTYI0 MYCKYJIAaTypy HMXXKHMX KOHEYHOCTEH, CBOJYATYIO CTOILY C
CHJIFHO DPAa3BUTHIM TE€PBBIM TMAaJbIEM, TOABIKHYIO KHCTh PYKH, TO3BOHOYHHK C YETHIPHMS
u3rudamu, o4eHb OOJIBIION MO3r MO OTHOIIEHUIO K Macce Teljla, KPYHMHbIE pa3Mepbl MO3OBOTO U
MaJlble pa3Mephl JIMIIEBOTO OTJAeNa dYeperna, OYeHb UTUTENbHBIA IEpHOJ, TPEANnIeCTBYIOIINI
MI0JIOBOMY CO3PEBAHUIO, WIEHOPA3AEIbHYIO peub, OOLIECTBEHHBIN 00pa3 KU3HU. ITH 0COOEHHOCTH
CTPOCHUS M (PU3HOJIOTHH YEIIOBEKA - PE3YIIBTAT SBOIOINHN €T0 KHUBOTHBIX MTPEIKOB.

ITo coBpeMeHHBIM MPEACTABICHUSM, KOTOPbIE BOCXOAT K B3rsaaM Y. JlapBuHa, yernoBek
MIPOM30IIENI OT BBICOKOPA3BHUTHIX 00€3bsH. JTa TUIOTE3a, Ha3blBaeMas CHMHAIBHON, MMEET DSl
mMomudukanuii. PaccMoTpuM ofHy u3 HHMX. MHOrMe He3aBUCHMMBIE JaHHbIE Pa3HbBIX OTpaciiei
OMOJIOTUN MOJTBEPKIAIOT HaWOOJBIIYI0 OJM30CTh YeIoBeKa K appUKaHCKUM YelIOBEKOOOpa3HBIM
o0e3psiHaM (TOHTUIAaM), B TEPBYIO odepelb K IIMMIIaH3e. PaHHME STambl 3BOJIONUHM OOIIEro
MOHTHTHO-TOMHHHTHOTO CTBOJIA MPEJICTABICHBI CeBepOAPUKAHCKIM ETUITONUTEKOM W TPYIIION
JPUOTIUTEKOB, OCOOCHHO JIpeBHEHIINM appUKAHCKUM ApuonuTekoM n3 KeHuu, BO3pacT KOTOPOro
npumepHo 20 miH jeT. [IpenmnonararoT, 9To OTAEIeHHEe COOCTBEHHO TOMUHUIHONW BETBU YBOJIOINH
Ipou301UI0 He paHee 14—15 MiH jeT u He no3aHee 6 MIH JeT Ha3al. OCHOBHBIMH TEHICHLUSIMU
TOMUHH3AIMN CYUTAIOT MPSIMOXOXKICHHE, YBEIHUeHIHEe 00beMa MO3Ta, IPEK/Ie BCEr0 HOBOM KOPHI, H
TuQdepeHIMaluIo ero CTPYKTYphl, Pa3BUTHE PYKU KaK OpraHa Tpyaa, yJUIMHEHHE Meproia pocTa u
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pa3BUTHs, OCBOGHHE HOBOT'O CIIOCO0A TOBEACHUS - AJANTAIMIO K TPYAOBOW NEATEIBHOCTH, YTO
O3HayaJI0 00pa3oBaHME MPUHLUUINAIBPHO MHOW aJanTalMOHHON HUIIM. DBOJIOIUS TOMHHM] ObuIa
HepaBHOMepHOH. [lo-BUaMMOMY, CKOpPOCTh MOP(OIOTHYECKHX HM3MEHEHHWH HE CoBNajaia
HOJHOCTBIO C TEMIaMU OMOXMMMYECKON 3BOJIIOLMH; HE OBUIO CTPOroro COOTBETCTBMsS Iporpecca
MOph O YHKIIMOHAIBHOM OPraHnu3aluy U KYJIbTYPHI.

IIpumepHo 5 MIH Jer Ha3aag TOMHHMIB ObUIM IPEACTABIECHbl  JBYHOTUMH
4eJI0BEKOOOE3bSIHAMHU - ABCTPAJIONUTEKOBBIMU, KOTOpbIE 4,5—1 MIIH JIeT Ha3aja AOBOJIBHO IIMPOKO
pacrpocTpaHiiiuch B Adpuke, a BO3MOXKHO, U 3a ee npenenaMmu. B omgHolt u3 nepudepuitHbx
HOMYJSIUI paHHUX aBCTPAJTONUTEKOBBIX MOIIIHM C(HOPMUPOBATHCS TEPBBIE MPEACTABUTEIH PO
Homo, cocyuiecTBoBaBIIKE ¢ aBCTPATIONUTEKOBBIMU Ha OOJIBIIIOM BPEMEHHOM IPOMEXKYTKE, O 4EM
cBUIETENbCTBYIOT Haxoaku B Kenum wn  Tawszanuu. Ilo gpyruMm  npencraBieHUsIM,
aBCTPAJIONUTEKOBbIe M HOMO cdopmupoBanuck HE3aBUCUMO IPH KOHBEPIE€HTHOM DPAa3BUTHUU
JBYHOTOT'O XOXJIEHUs B 00eux JmHusAX. Mckomaempie octatk HOMO (IpeBHOCTHIO OKOJIO 2 MITH
neT) B psane paiioHoB Bocrounoit Adpuku (Tanzanus, Kenus, Iduonus) HepeaKo HaXOAsIT BMECTE
C «IpaopyaUsIMHU» APEBHENIICH KAMEHHON KYJIbTYpbI 4EJI0BEYECTBA — OJIJIOBANCKOMA.

[TpuHSTO CYUTATH, YTO MEPBLIM ObLT BH YenoBek ymenbiid (Homo habilis), cmenuBmiics
okoso 1,5 MIH JjeT Hazax BUAOM uYeloBeK mnpsmoxonaumii (Homo erectus). B nanpHeimem
IPOMCXOIWIO IOCTEHNEHHOE pPACHIMPEHHE HKOJOrMuecKkod Humu HOmMo, u oHa mnoriaotuia
HKOJIOTMYECKUE HHUIIM aBCTpajonuTekoBbiX. [Ipumepno 1 muH ner Hazag HOmMo erectus cran
€/IMHCTBEHHBIM IpEACTaBUTEIeM FOMHUHUI Ha 3emiie. DTOT BUJ OOHApYKUBACTCA B Pa3IMUHBIX
pernonax Adpuxu u EBpazun npumepno a0 0,3 MiH ser.

Yenosek coBpemeHHoro tuna (HOmMoO sapiens) nosiBusicst He nosauee 40 ThIC. JIeT Haszal.
Ero mnpenkamMu OJHU Y4YEHbIE CYMTAIOT PAHHUX [POrPECCUBHBIX HeaHjepraibueB (Homo
neandertalus), a npyrue — mnpeacTaBUTeNeil KOHKYPUPYIOLIMX BeTBeii HOMO, IMHUM KOTOPBIX
pazonuiuce Bcero 500 Teic. ser Hazan. OKoHYaTenbHOE (POPMHPOBAHME COBPEMEHHOIO THIA
4eJ0BEKa JaTUPYIOT BpeMeHeM NMpuOnu3uTenbHo 10—38 Thic. jeT 10 H.3., KOrja OH YK€ IIMPOKO
paccenuics 1o IiaHere. Takum o0pa3oM, pa3BUTHE OT TEPBBIX YEIOBEKOOOPA3HBIX 00€3bsH K
COBPEMEHHOMY U€JIOBEKY OBLIIO OYEHb CI0KHBIM U HE UMEJIO NMPSIMOJIMHEHHOI0 XapakTepa.

Cy1ecTBYIOT pa3zHOrjacus Mo BOMPOCY O JPEBHOCTU PACOBBIX PA3INYHUI, TEPPUTOPUU U
KOJINYECTBE LIEHTPOB canueHTH3anuu. Ho GONBIIMHCTBO yUEHBIX MOJIAraeT, YTo MOCie PaccesIeHus
enuHbIi B HOMO sapiens pacnaiicst Ha psij pac - reorpaduyeckux momyssiiuid. OHU pa3IudaroTCs
0 psily BHEIIHUX MPHU3HAKOB (IIBET KOXKH, opma rojoBsl, popma Bosoc, popma Hoca, Ty0 U T.11.),
10 YaCTOTE HEKOTOPBIX T'€HOB, IETEPMUHUPYIOIUX OHOXUMHUYECKUE TpU3HAKU. OOBIYHO BBIIEISIIOT
Tpu OoJIbLIIME pachl: SKBaTOPUAIbHYIO, WM aBCTPAJO-HETPOUIHYIO; €BpPOA3HATCKYI0, WU
€BPOIEOHNIHYIO; a3MaTCKO-aMEPUKAHCKYIO, WJIM MOHTOJIOMJIHYIO, KaKJas M3 KOTOPBIX B CBOIO
ouepenb Mojpasaessercs Ha 6ojee MeJIKUe Pachl.

C Ouonoruueckoi TOUKH 3peHHs pa3inuus MEXIY pacaMu HE SIBJISIIOTCS CyLECTBEHHBIMU
U TpU CMELIEHHM HEe NPEensATCTBYIOT OOpa30BaHMIO IOJHOLIEHHOTO IJIOAOBUTOIO IMOTOMCTBA.
OO0muii ypoBeHb (DU3MUECKOTO M YMCTBEHHOI'O Pa3BUTHsI OJMHAKOB y Bcex jroaei. Ilpu stom
NPU3HAKHY, JIeXalllie B OCHOBE (DOPMUPOBAHUS pachl, IPU MEPEXoje U3 OJHOr0 reorpauyeckoro
paiioHa B Apyroil U3MEHSIOTCS IOCTENEHHO, 0€3 Pe3KUX CKAaYKOB U YacCTO MEPEKPHIBAIOTCA.

CooTHolIIEHHe MPUPOJHOIO U COLMAIBHOTO B AHTPOIOreHe3e ObUI0 HEOJAMHAKOBO Ha
pasHbIX ero sTanax. B mepBoObITHOM 001eCTBE TOMMHM] MPOTPECC COLMATBLHOW OpraHU3aliy B
3HAYUTEIbHOMN CTENIeHU 3aBUCEI OT OMOJIOTHYECKHUX U3MEHEHHH YelloBeKa 1 B TO JK€ BpeMs Ipoliecc
€CTECTBEHHOI'0 0TOOpa 3aBHUCET OT BO3HMKHOBEHUS M Pa3BUTHsI OOIIECTBEHHBIX 3aKOHOMEPHOCTEN
U CO3JaHUs KYJIbTYPHOU cpebl. OTHOCUTENbHAs CTaOMIBHOCTD (PU3NYECKOTO THUIIA COBPEMEHHOTO
YeJIOBEKa COXPaHsIEeTCs IPUMEPHO C CEPEIMHBI ITO3THETO MaIe0InTa.

Cunraetcs, 4To B COBPEMEHHOM 00IIecTBE 0TOOP BBICTYIAET KaK MEXaHU3M MOIep>KaHHs
chopmupoBasiieiics MmophoyHKIIMOHAIEHON OpraHU3aIMK B MPEJeIax BUIOBON HOPMBI PEaKIINH
(ctabunusupyomuil 0T60p) WM Kak (akTop BHYTPUBHUIOBOTO MOJUMOp(U3IMA (IU3PYHNTUBHBIHN
otOop). buonormyeckoe pa3BUTHE COBPEMEHHOIO UYEJOBEKa MPOSBISIETCS OOBIYHO B BHJE
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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. Jleno B TOM, 4TO Tiy0OKO€ MPOHUKHOBEHUE OMOJIOTUHU B Pa3UyHbIe Chepbl 0OIIECTBEHHOM
KHU3HHU MOTPEOOBANIO YCUJICHUSI KOHTPOJISI CO CTOPOHBI OOIIECTBA 32 UCIOJIB30BAHUEM €€ Hay4HBIX
nocTkeHuil. M3BecTHO, 4YTO 3ayacTyio HauOosiee JACHCTBEHHBIMH CpPEACTBAMH KOHTPOJIS
OKa3bIBAIOTCS  OOILENPUHATBIE HOPMBI  Mopaimd. O(P(EeKTUBHOCTH HOPM  HPABCTBEHHOT'O
perylupoBaHusl OOBACHAETCS CWJIOH TNPUBBIYKH, TpaJWLUIMH, OObYAsSMHU, a Takke HX
YHHMBEpPCAIbHBIM XapakTepoM. MopaabHble HOPMBI Yallle BCETO HE HYXKIAIOTCS B KOHTPOJIE, TaK Kak
OHM ONUPAIOTCS HAa BHYTPEHHUI KOHTPOJIb, 3AJ0KEHHBIH B AYIIE KaXI0ro uenoBeka. Hopmbl
MOpajiyd OYeHb JAWHAMHYHBL, YyTKO pEarupyloT Ha BO3HHKIIWE COIMAaIbHBIE MpoOiembl. OHU
3HAYUTENIbHO OIEPEeXaroT MPaBOBble HOPMBL. BeposTHO, 3TO OOBICHSET MOSIBICHUE B IOCIEIHUE
TOJIbI HOBOH cepbl MPo(hecCHOHATEHON 3TUKH - OMOITHKH (OMOIOTUYECKON MITH OMOMETUITTHCKOM
9TUKH) [7].

Ilpeomemom uzyuenus OUOIMUKU AGNAIOMCA OLICMPO HAKANIUBAIOWUEC OOCTNUINCEHUSL
ecmecmeo3Hanus, 8 nepeylo ouepedb OUoNo2UU U MeOUYUHbL, 21YOO0KOoe UX UCCIe008aHue U
onpeoeneHue CmeneHu ONACHOCMU 8 Hacmoswem U Oyoywem npu ux npuioHCeHuu K 4eiosexy u
oowecmay 6 yerom. KoHeuHas 1enb OHOITHUKU -pa3paboTKa Mep MOPaJIbHOTO, a yaile
3aKOHOJATEJILHOTO XapakTepPa, KOTOpble Orpaiwyid Obl KaXKJ0r0 KOHKPETHOTO 4YelOBeKa U
YeJI0OBEUYEeCTBO OT HEXKENATEIbHBIX WM TyOUTENbHBIX MOCIEACTBUN BHEAPEHUS HOBBIX H, K
COYKaJICHHIO, HE BCET/Ia 10 KOHIIA BBIBEPEHHBIX OMOJIOTHUECKUX U MEIUIIMTHCKHUX JTOCTHKCHUH.

[lepBoouepennass mpoOiema OHOITHKM CBSI3aHA C YIpO30M YHHMUTOXKEHHUs Bcex (opm
JKU3HW Ha 3emile, OTBETCTBEHHOCTb 3a KOTOPYIO HECYT HE TOJIbKO IOJUTHUKH, HO U Y4YEHBIE,
OCOOCHHO CIELHUAIMCThl PA3IMYHBIX OTpacieil ecrectBo3HaHusA. Ocoboe 3HaueHUE OMOITHUKH
00yCIIOBJIEHO MOPA3UTEIbHBIMU YCIIEXaMU COBPEMEHHOM I'€HETHUKH, BHEIPEHHUEM HCKYCCTBEHHOI'O
OILIOIOTBOPEHUS, JIEKAPCTBEHHBIM «B3PHIBOMY», HAaBOJAHEHHEM BHELIHEH cpeabl KCeHOOMOTHKAMU
(4y’KepOJHBIMU JUIsl OPraHU3Ma COECIUHEHUSIMH — IECTUIMIaMH, IIpernapaTaMu ObITOBOM XMMMHH,
JIEKapCTBEHHBIMM CPEJICTBAMH M T.II.), pa3padOTKOIl HOBBIX CHOCOOOB PEryisluu JIETOPOXKICHUS,
IPOrPECCOM TPAHCIJIAHTOJIOTUH, PA3BUTHEM BaKLMHONPOPUIAKTUKY UHPEKIMOHHBIX U BUPYCHBIX
3a0oneBaHMi dYenoBeka. B paMkax OHMO3THMKM Takke NpUBJIEKaeTCs BHUMaHHE K HpobdiemMam
TYMaHHOTO OTHOIIEHHS K >KMBOTHBIM, K COBEPIIEHHO HOBBIM M BO MHOIOM €IIE HE PEUICHHBIM
npobnemam BUWY-undexnyuyu, nNpUHYIUTEIBHOTO JI€YEHUS, BpauyeOHOM TalHBI, 3BTaHA3UU
(enecooOpa3HOCTh TMOAJEPKAHUS KU3HU CMEPTEIbHO OOJBHOTO YeNOBEKa, JOMYCTUMOCTh
UCIIOJIb30BAaHUS YEJIOBEKOM €r0 «IIpaBa Ha CMEPTh»), K MPOBEICHUIO HAYYHBIX SKCIIEPUMEHTOB HaJl
JKUBOTHBIMU U JIIOJbMH, II€JIECOOOPAa3HOCTH MPUMEHEHUS JIOCTHKEHUM TEeHETUKH JJIs
KJIOHUPOBaHMs (KOMMPOBAHUS ) KUBOTHBIX U JIIOJIEH.

B mnpomecce pemieHus MmogoOHBIX M APYrUX OMOITHUECKHUX NPOOJIEM YTBEPKAAIOTCS
OCHOBHBIE IPUHLIUITBI OMOATHUKH, CPEAN KOTOPHIX Yallle BCEro YIOMUHAIOT CIeIyIOIHe:

0 OpUHLMII €IWHCTBA JKM3HM M  OTHKH, UX TIJIyOOKO€ COOTBETCTBUE W
B3aUMOOOYCIIOBIIEHHOCTb. Ecnu  JXKu3HB - 93TO BbICIIEE MPOSBICHUE  YIOPSJIOYEHHOCTH,
OpPraHU30BaHHOCTH B MUPE MPUPOJIbI, TO 3TUKA €CTh BBICIIEE BBHIPAXKEHUE CHJI, IPOTUBOCTOSALINX
Xa0Cy B O0ILECTBE;

O IpUHLMII NMPU3HAHUA KU3HU B KAaueCTBE BBICHIEH KAaTErOPUU CpEIu BCEX 3TUYECKUX
LIEHHOCTEH, MPUHIUI U3BECTHOrO rymManucTa A. IlIBelinepa «IpekIOHEHUS NIEPE] JKUZHBIOY;

O MpUHIMI TapMOHM3AIMKA CHUCTEMBI YEJIOBEK - OMocdepa, BBIABUTAIONINNA B KadyeCTBE
aKTyaJbHON 3a/lauyd COBPEMEHHOCTH HaJaKUBAaHHE ONTHUMAJIbHBIX B3aMMOOTHOLICHUH MEXIy
YEJIOBEKOM W MPUPOJOH M TpeOyromuii oT o0IecTBa Bce 0oJiee TOJHOTO ydeTa OMOJIOTHYECKUX
OCHOBAHMU COLMAILHOTO OBITHS, MOUCKAa MyTel mpeBpaiieHus Ouochepsl B Hoochepy (chepy
pa3yma) U IpeJOoTBPAIICHHS] BO3SMOXHOCTH €€ YHUUTOKECHHUS.

CoBpeMeHHass OMOATHKA OCHOBBIBACTCS Ha MPHHILUIE YBRKEHUS K JKU3HU U JOCTOUHCTBY
KaXKJO0ro 4esloBeKa, MHTEPEChl KOTOPOTO BO BCEX CIIydasiX JOJDKHBI CTAaBUTHCS BBIIIE MHTEPECOB
Haykh u oOmectBa. OJHMM U3 KOPEHHBIX TIOJOXEHUH OWOITHKH SBISETCS aBTOHOMHS
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(HEIPUKOCHOBEHHOCTh) TICUXMYECKOTO0 M (PU3MUECKOrO CTaTyca YelOBEKa. 3aMeTHUM, 4YTO IpH
U3y4eHUH Ipo0JieM OHOITHKU TNEPEKPEUIMBAIOTCd HHTEPEChl OMOJOTMYECKUX, MEAUIUHCKUX,
dmtocopckux u opuauueckux Hayk. [losToMy ycrmexw B HaydyHOM M HPAKTUYECKOM PELICHUU
po6seM OMOITUKH B HEMAJION CTENEHU 3aBUCAT OT HaIaKUBaHMSI IJIOAOTBOPHOIO COTPYAHUYECTBA
Ipe/ICTaBUTENCH PA3IUUHBIX 00JIaCTEN 3HAHUSL.

1. 9 Jleknus Ne9 IIpupona u o61ecTBo.

1.9.1 Bonpocs! ekuum:

1. OcHOBHBIE CBOMCTBA U (DYHKIITMOHUPOBAHKE reorpaduueckoi 000JI0UKH.
2. Uctopus pa3BuTHA reorpadguueckoit 000I0YKH.
3. I'eorpaduyeckas cpena u riaodabHble IPOOIEMbI YEIOBEUECTBA.

Bonpoc 1. OcHoBHBIE cBOMicTBa reorpaguyeckoii 000J104KH

N3yuenune B3auMMOAEHCTBHSI NPHUPOJBI M OOIIECTBA - OJHA U3 aKTyaJbHbIX HpPOOIEM
COBPEMEHHOT'O  €CTECTBO3HAHMA. AHaIM3 €€ LeJecoo0pa3Ho HadaTh C  PacCMOTPEHUS
reorpagueckoi  000JIOUKH, TJi€ MPOTEKAIOT OYEHb CJOXHBIC IPOLECCHl, MPOUCXOIUT
B3aMMO/ICICTBHE ITOTOKOB BELIECTBA U SHEPTUU.

Teocpaghuueckas obonouxa 3emnu, exknouarowas 3emMHyl0 Kopy (numocgepy), HudjiCHUe
cnou ammocghepwvi, 2uopocghepy u 6cio 6uocghepy, - YeroCmHas camopa’sUuBaroWascs ClOHCHAA
cucmema, HAX00AWAACA 6 OMHOCUMENbHO HNOOBUCHOM pasHogecuu. Bce cocTaBHble dYacTu
reorpaueckoii  OOOJOYKM W MPOUCXOMANIME B HEH TPOIECChl TECHO CBs3aHBl U
B3aUMOO0OYCIIOBIIEHBI. boiiee Toro, oT/ie/ibHbIe € KOMIIOHEHThI UCTIBITHIBAIOT Ha ce0e BIMSHUE BCEX
OCTaJIbHBIX KOMIIOHEHTOB. DTO 3a4acTyl0 MOJHOCTbIO M3MEHSET NEepBOHAaYaJIbHbIE CBOMCTBA BCell
B3aMMOJICUCTBYIOLLIEU CUCTEMBI.

OOBIYHO CPEAHIOI MOITHOCTH Teorpaduyeckord 000yI04KK oreHuBaoT B 50-60 kM.
BepxHss ee rpaHuna pacrnosioxkeHa B aTtMocdepe - B Tpolonayse, T.€. MEepexXOoJHOM CjJoe OT
Tporocdepsl k crparocdepe (cm. puc. 8.3), Ha BbicoTe 8-10 KM B IPHUITONISIPHBIX MHpoTax, 10-12
KM B YMEpeHHbIX, 15-16 kM B Tpomnuueckux M 17 kM Hax skBaropoM. HuxHss rpaHuna
reorpapuueckoii 00OJOYKM HAXOOUTCS B Ipeaenax 3eMHOM Kopbl. EnuHoro MHeHus o ee
M0JIO’KEHNU HeT. OJJHU MCCIIEN0BATENN CUUTAIOT, YTO €€ CIEAYET NMPOBOAUTH B PallOHE TOM 4acTU
36MHOM KOpBI, TJ€ CKOPOCTb pPACIPOCTPAaHEHMs] NPOAOIbHBIX M IMOMNEPEUHbIX YIPYTUX BOJH
cKaukooOpa3Ho MeHseTcs (rpaHuua Moxo). [lpyrue yueHsle OTHOCST €€ K PAaCHOJIOXKEHHBIM BBIIIE
4yacTsIM 3€MHOM KOpbl - K 00JacTd, B KOTOPOW MPOMCXONAT XUMHUYECKHE M (U3HUECKUe
npeoOpa3oBaHusl MUHEPAIbHBIX BELIECTB IOJA JeHCTBHEM aTtMochepbl, THApoc(epbl M >KUBBIX
OpraHu3MoB (K TaK Ha3bIBa€MOW 30HE THUIIEPreHe3a). OTHU MPOLECChl PACIPOCTPAHSIOTCS Ha
INIyOMHY OT HECKOJIBKUX JAECATKOB J10 HECKOJIBKUX COT METPOB.

I'eorpagmueckass oOoyiouka «BIOXKEHa» B Oosiee MIMPOKOe o0Opa3oBaHuE - B
reorpaueckoe MPOCTPAHCTBO, OKa3bIBalOIlee Ha Hee HEMOCpPeACTBEHHOe Bo3zaeicTBHe [24].
CHapyxu reorpaguueckoe MpOCTPAHCTBO aCUMMETPUYHO OXBAThIBAET 3€MJII0 - OHO BBITSIHYTO B
HanpasieHuu, oopatHoM Comniy (puc. 10.1). BHemnuil npenen reorpaguiyeckoro npocTpaHcTBa
npescTaBisieT co00il TrpaHHUIly MarHUTHOTO MOJs 3€MJIM - MarHUTOCQEpbI, KOTOpas 3alUIIaeT
reorpauecKkyro 00OJOYKY OT JCHCTBHS COJHEYHOIO BETpa - MOTOKA 3apsHKEHHOM IIa3MBbl
(MOHM3UPOBAHHOTO Ta3a) M YaCTUI] KOCMHUYECKOTO (BHECOJIHEYHOr0) MPOUCXOXKACHUSA. ITHU
YaCTHUIIbl HANPABIAIOTCS MAarHUTHBIMH JIMHUSIMA MarHUTOCc(epbl K FTeOMarHUTHBIM TOJII0CaM 3eMITH
¥, YaCTUYHO TMPOHHMKas B Teorpauyeckyro 00OJOUKY, OKa3bIBaIOT CYIIECTBEHHOE BIIMSHHUE Ha
pa3BUTHE KUBBIX OPraHU3MOB. YIbTpadHOIeTOBast paJualys NepexBaThIBACTCSI 030HOBBIM CIIOEM,
KOTOpBIM CIYKUT BHYTpPEHHEH 3aluToN reorpapuyeckoil 00O0JIOUKH, €€ >KMBBIX OPraHHU3MOB.
JlntnHHOBONIHOBas paguanus (JIydd cBeTa), CBOOOJHO MPOHMKAs B Teorpaduyeckyio 00OJOUKY,
oOecrieunBaeT MpoTeKaHHe (POTOCHHTE3a M, CIEeAO0BaTelIbHO, CHabkeHHWe aTMochepbl U OKeaHa
KHCIIOPOJIOM.
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Puc. 10.1. Teorpaduueckoe npoctpancteo (no M.M. Epmonaesy) [24]: 1 —
3eminst; 2 — nyHHas opOuTa; 3 — MarHuTonaysa; 4 — reorpaHuecKkoe MpocTpaH-
CTBO; 5 — cosHe4YHbIH BETCP

I'eorpaduueckas 060104YKa onupaeTcss Ha reorpauueckoe MPOCTPAHCTBO U CO CTOPOHBI
HIDKHEH TpaHuubel (T.e. HW)KE TpaHUIBl MOX0 Takke pacronaraercsi reorpaduyeckoe
MPOCTPaHCTBO). Ero BiusiHUE MpOSIBISIETCS B TOM, YTO HEPIHs 3eMHBIX HEAp co3fana (U co3maet)
HEPOBHOCTH 3€MHOH IMOBEPXHOCTH, BKIIOYAss MATEPUKH M OKCAaHWYECKHE BIAIUHBI, JUTOChEpY,
BXO/JISIIYIO0 CBOEH BHEIIHEH 4acThIo B reorpaduueckyto 006004ky. B To ke BpeMs U3 3eMHBIX HEAp
B TreorpaguuecKyto 000JI09KyY OCTYMAIOT XJIOPHIHBIE PACCOIBI, ONPEACISIONINEe XUMHU3M OKeaHa, U
T.1.

C nonsATHEM «reorpadudeckas 000I09YKa» TECHO CBSI3aHO NPEICTABICHHUE O Ouocgepe -
00HOU U3 0060104eKk 3emau, 603HUKUiel 8 X00e 3GONIOUUU NIAHembl U XAPpaAKmepusyrujencs
Hanuyuem dscusHuy. TlepBoHAYaTBbHO TEPMUH UCHOIB30BAICS A1 0003HAYEHUS OJHOU U3 reocdep,
BXOJMUIMX B COCTaB reorpaguueckoil 00O0JOUKHM, HapaLy C arMocdepol, auTochepon,
rupocdepoil, HO OTAMYAIONIUXCS OT HUX HACHIIIEHHOCTHIO KUBBIMU OpTraHU3MaMHU M MPOAYKTaMU
uX Ku3HeAesTenbHocTU. brarogapst paboram B.M. Bepnanckoro, packpbIBIIIETO OTPOMHYIO POJIb
JKUBBIX OPraHu3MOB B CO3JaHUM Ta30BOTO cocTaBa aTtMmochepbl, (OPMHUPOBAHUU OCATOUHBIX
TOPHBIX MOPOA, BOJA 3eMJIH U T.1., IOJ Ouocghepoll cmanu noHuMams 6Cio my HaApys*CHYIo 001acmo
nianemvl 3emis, 8 KOMOPOU He MOIbKO CYUjeCma8yem HCU3Hb, HO KOMOpas 8 moll Ui UHOU mepe
suUoousMeneHa uiu cgopmuposana dHcusuvio [6, 7]. Bo3nukHOBeHHE OMOCheEphl - BaXKHBIM dTan
pa3BUTHs reorpaduyeckoil 000JI0YKM, MpeaecTByOmMi (GopMupoBaHuio Hoocdepsl (chepsl
pazyma).

B pesynbrare akTMBHOTO KPYyroBOpOTa BEIIECTBA M DHEPTUM HA MOBEPXHOCTH CYIIH, B
MeCTe€ HETNOCPEJCTBEHHOTO KOHTaKTa CIJIOS JKU3HU U JUTochepsl, sBisitomeMcs (Hokycom
B3aMMOJICHCTBHUSI KMBOTO UM KOCHOTO BelIecTBa, (OPMUPYETCSI CBOCOOpa3HOE OUOKOCHOe
obpazoeanue - no46da, YYACTBYIOIAss B OHOJIOTMYECKOM KPYrOBOPOTE 3JIEMEHTOB CHCTEMBI
auTocdepa - pacTUTENbHOCTh. OCHOBATENb reHeTHYecKoro nouBoseaeHus B.B. JlokyuaeB oOpa3Ho
Ha3bIBaJl TOYBY 3epkajoM JaHamadra. J[eWCTBUTETHHO, MOYBA SIBISETCS TOCTATOYHO UYTKUM
UH/IMKaTOPOM TIPOILIECCOB, TMPOUCXOIAIMX B Treorpaduueckoir obomouke. KopHeBas cucrema
pacTeHM MOTJIOMIAET U3 MOYBHI BOAY M AJIEMEHTHI MUHEPAJIbHOTO muTaHus. OOMeHy 3JIeMeHTaMu
MEX/y TOYBOM U PAaCTUTENBHOCTBIO CIOCOOCTBYIOT OOMTAIOIIME BOKPYT KOPHEH MUKPOOPTraHU3MBI.
Ha moBepXHOCTh TOYBBI TAJlaeT OTMEpIIee OPraHUYECKOEe BEIIECTBO HA3EMHOW YacTH PACTCHHIA.
YacTb ero, a Takyke OCTAHKH M IKCKPEMEHTHI KHUBOTHBIX MMOJHOCTHI0 MUHEPATU3YIOTCS 0 MPOCTHIX
BEIIECTB TJIABHBIM 00pa3oM MHUKPOOPraHW3MaMH, KOTOPBIE MOXKHO HAa3BaTh «IHCTHIIBITUKAMI
MOYBBI U OMOC(Ephl OT MEPTBBIX OCTATKOB OPraHU3MOB. B pe3ynbraTe MOBEpXHOCTHBIN TOPU30OHT
MOYBBI 00OTaMmAaeTCsl psAIOM 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 yacTb MEpPTBOIO OPraHMYECKOIO BEIIECTBa MUHEpPAIH3yeTCs He
IIOJIHOCTBIO - U3 HEE CUHTE3UPYETCS CII0KHOE BBICOKOMOJIEKYJSPHOE KOJIJIOMIHOE OpraHMYECKOe
BEIIECTBO Oyporo MM 4YEepHOro IBera — rymyc (meperHoif). I'ymyc o6namaer BbICOKOM
YCTOMYUBOCTBIO MPOTUB PA3JIOKEHUSI U MUHEPAIU3ALUHU, TOITOMY OH MMOCTENEHHO HAKaIINBACTCA,
YTO NPUBOAUT K 0Opa3oBaHUIO Ha IMOBEPXHOCTU IMOYBHI TEMHOTO T'YMYCOBOTO TOpU30HTa (OH
NPUCYTCTBYET B KaXKI0H MouBe, a B ruipochepe -B TOHHOM Wiie BojoeMoB). Ilpu cBoeit 6oboi
YCTOMYMBOCTU TyMYC BCE K€ IOJBEPracTcsi MEUICHHOMY pasliokeHuto. [loaToMy OH CilyKHUT
MOCTOSIHHBIM HCTOYHHMKOM JIETKOJOCTYIHBIX JJIsi OPraHU3MOB BELIECTB W HSHEPIMH W UrpaeT
UCKJIIOYUTENIbHYIO pOJIb B CO3JaHMM IOYBEHHOTo Imioaopoaus. ['ymyc siBisercs pe3epBoM U
CTa0MIIN3aTOPOM OPTaHUYECKOM KU3HU OHOChEpBbI.

[Ipouieccl OMOreHHOM aKKyMYJSIIMM B TIOYBE COBMEMIAIOTCS €  Ipolieccamu,
XapaKTEPHBIMU I KOPbI BHIBETPUBAHUS, B PE3yJIbTaTe YEro MEpBOHAYAIBHO OJHOPOAHAS TOJILA
oYBOOOpa3yoIIeld MOpoAbl pacujieHsieTcsl Ha Topu3oHTHL. OOpasyercs MOYBEHHbIH MpPodUIb -
XapaKTEepPHBIM IPU3HAK IIOYBBI, BBIICICHHBIN BIEPBBIE OCHOBOIIOJIOKHUKOM ITO4BOBencHUs B.B.
HokyuaeBpiM. [IpoTekaromue B TOYBE MPOLECCHl OMPENEISIIOT B CYIIECTBEHHOM CTENeHu
NPEBpAICHHs], TPOUCXOAANINE B TOJINOYBCHHBIX TOPH30HTaX KOPHI BHIBETPHBAaHUA. B mouBax
TOTOBUTCS OCHOBHOM Marepuall, oOpa3ylomluii B JalbHEWIIEM KOHTUHEHTAJIbHBIE U MOPCKHE
OTJIOKEHUS, U3 KOTOPBIX (POPMUPYIOTCS HOBBIE TOpHBbIE MOPOJIbl. bojee Toro, 3a cuer BbIHOCA U3
MOYBBI W B IEJIOM U3 KOPHI BBIBETPUBAHMS JIETKOTOJIBMKHBIX B BOJHOM Cpele AJIEMEHTOB
o0pa3oBanack 3HAYUTEIbHAS YaCTh COJIEH ruapocgepsl.

CBouM cyiiecTBoOBaHUEM reorpaduueckas 000yi0uka 00s3aHa pa3IMuYHbIM BUIAM SHEPTHH
[3, 24, 27, 28]:

{0 OCHOBHBIE TEpPBUYHBIC BUABI SHEPruu - Jyuucras sHeprus CoiHIA U BHYTPEHHSS
TEII0Ta 3EeMIIH;

¢ BTOpUYHBIC BUJBI SHEPTUH, SBISAIONIUECS PE3YJIBTaTOM TpaHchopMaluyu NEPBUYHBIX, -
XUMHYECKass  DHEPIus, TMPOSBISAIONIASACS  NPEHMYIIECTBEHHO B  BHJAE  OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX MPOLIECCOB, U OMOreHHas, MCTOUHUKOM KOTOpOW siBIsieTcs (DOTOCHHTE3 Y
pacTeHuii, XeMOCHHTE3 Yy HEKOTOPBIX OaKTepuii, SHEpPTUs OKHCICHHS TPH YCBOCHUHU IHIIH
KUBOTHBIMH, ITPOLIECCHI Pa3MHOXKEHHUS U IPUPOCTa OHOMACCHI;

0 TEeXHOreHHas OJHEprus, T.e. SHEPIUs, co3/laBaeMas YeJOBEYECKUM OOIIECTBOM B
npoliecce MPOU3BOJICTBA, KOTOPask COMOCTAaBUMA 0 BEIMUUHE C IPUPOAHBIMU (PaKTOPaAMH.

ConHeyHass paauanuss — OCHOBHOWM JIBUraTellb BCEX MPHUPOAHBIX IPOIECCOB B
reorpaguueckoil obosnouke. VMiMeHHO Osarogapsi el TEKyT peKH, AYIOT BETpPbI, 3€JICHEI0T MOJI...
Conneynas paguanus aaet 99,8% Bcel TEmiIoTH, MOMAJAIOIICH Ha MOBEPXHOCTh 3emun. Bcero
28% o01miero MoToka COJHEYHOW pajualiM, MOCTYMAIOLIEH Ha BEPXHIOI TpaHHUIly atMocdepsl,
OTIpeIeTIsieT TEIJIOBOM PEXUM 3eMHOM TMOBEPXHOCTH. B cpemHem aiis BCell MOBEPXHOCTH 3eMIIH
ATOT MPHUTOK COJTHEYHOM TEIIOTHI COCTaBIsAET 72 KkKkan/cm? B rox. OH pacxojlyercsi Ha TastHUE JIbJIOB
U HCMapeHue BOJbl, Ha (DOTOCHHTE3, a TaKXK€ Ha TEIUIOOOMEH MEX]y 3€MHON MOBEPXHOCTHIO,
aTMoc(epoil U BOJaMHM U MEXAY MOBEPXHOCThIO M JIEKAIIUMH IO/ HEH CIO0SMH IOYBOTPYHTOB.
3aMeTHM, UTO MOCKOJIbKY HaJl CylIeil MeHbIe 00JIaYHOCTh, CIEI0BaTEIbHO, MEHbIIIEE KOJTUYECTBO
pamuanuu oTpakaerca oOJakaMM B MHPOBOE NPOCTPAHCTBO W CyIIa MOJy4YaeT COJHEYHOU
pangvanuy OoJbIIe, YeM Takas jke IUIomaab okeaHa. Ho y cymu u Oombiias oTpaskaTelbHas
CroCcOOHOCTH (ayIb0Ee0): TMOoJIydasi COTHEYHOW TETIOTHl OOJBIIE, YeM OKEeaH, Cylla ero OoIbIle U
oTmaer. B urore paauanvoHHBIA OalaHC TTOBEPXHOCTH OKEaHa COCTaBIsAeT 82 KKan/cM> B roi, a
CYIIH - TOJBKO 49 KKaJ1/cM® B TOIL.

[Tpubmm3utensHo 1/3 00mero KoJWYECTBA COJHEYHOW SHEPIrHH, IOCTYIAMIIEH Ha
BEPXHIOI0 TpaHUIly aTMoc(epbl, OTpakaeTcs B MHPOBOE NpocTpaHcTBO, 13% moriomaercs
030HOBBIM cJi0eM cTpaTocdepsl, 7% - octanpHOUM aTMocdepoit. CrenoBaTeIbHO, TOJBKO MTOJOBUHA
COJIHEYHOW SHEPruM JOCTUraeT 3eMHON MoBepxHOCTH. Ho u3 3Toil monoBuHBl 7% OTpaxaercs
o0paTHO B MHpPOBOE IMPOCTpPaHCTBO, a eme 15%, mnorjgomasce 3eMHOH IOBEPXHOCTHIO,
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TpaHc(OpMHUpPYETCS B TEIJIOTY, KOTOpas H3Jy4aercss B Tpormocdepy M B 3HAYUTEIHHOH Mepe
omnpenenseT TeMneparypy Bo3ayxa.

N3 obmiero xosMyecTBa COJHEYHOM SHEPruM, NOCTYMAIOIIEH Ha 3€MHYIO IOBEPXHOCTD,
pacTUTENbHOCTh CYIIM M MOpSA HUCHONB3yeT Juisi (oTocuHTe3a B cpeaHemM okono 1% (B
ONTUMAJIBHBIX YCJIOBHUAX YBIXHEHUSA - 10 5%), XOTA (OTOCHHTETUYECKH aKTHBHAs pPagualivs
(KOTOpYI0O MOXHO HCIIOJIb30BaTh sl (hoTOocHMHTE3a) coctaBiseT mnpumepHo 50% cymmapHOi
panuanuy, MOCTYHAOLEH Ha MOBEPXHOCTh 3eMiM. M3 Bcero 3Toro cieayer, YTo HaXO)KIECHUE
nyTel MOBBIIICHHUSI MHTEHCUBHOCTH (DOTOCHHTE3a 33 CUET YBEJIMUYEHUS KOJIMYECTBA UCIIOJIb3yeMOil
COJIHEYHOM 3HEPIMH MOXKET IPUBECTHU K PELIECHUIO ITPOJOBOJIBLCTBEHHON ITPOOIIEMBI, CTOSIILIEN TIEPE]
YEJI0BEYECTBOM.

I'eorpaduyeckass 06009Kka CrHocoOHA aKKyMyIUpOBaTh IyducTyro sHepruro CouHIa,
nepeBojisi ee B MHbIE QopMbl. [ Hee XapakTepHO HalWYHe TaK Ha3bIBaeMOW T€0JIOrMYeCcKOi
NaMsTH -CJIOEB OCAZOYHBIX MOPOA, 00JaNAIONIMX OTPOMHBIM SHEPreTUYECKUM MOTECHIIMAIOM, YTO
CO3/aeT MPEANOChUIKH JJIsl aibHeHIIel MpOorpecCuBHON SBOJIIOIMHM BCEX YAaCTHBIX Ie0000JI0YEK.
ConHeuHasi pajguanys OKa3blBaeT 3HAUMTENFHOE BIMSHUAE HAa pa3BUTHE JHUTOC(Ephl, TaK Kak
0CaJIoYHbIE TOPOJbI HECYT CJeAbl JEATEIbHOCTH OpPraHU3MOB - AKKyMYJIATOPOB COJHEYHOU
SHEpPruM, a KPUCTAJUIMYECKHE IOPOJIbl, OKA3aBIIMECS B pe3y/lbTaTe ACUCTBUS BHYTPEHHUX CHI
3emuin Ha €€ MOBEPXHOCTHU, BKIKOYAIOTCA B KPYTOBOPOT BEIIECTB IPEXJE BCEro IMOJ BIUSHUEM
COJIHEYHOH paJINaLiH.

Buympennss mennoma 3emau urpaet BaKHYIO pOJIb B KU3HH Teorpadudeckoil 000I0UKH,
XOTSl €€ IOCTYIAaeT MPUMEPHO B 5 ThIC. pa3 MEHBIIE, YEM COJHEYHOW TEIJIOThL. McTouyHMKaMu
BHYTPEHHEH TEIUIOThI BBICTYIAIOT:

O pacnan paivOaKTHBHBIX JJIEMEHTOB (paausi, ypaHa, Topus u 1p.). Ux oTHOcUTeNnbHOE
collep’)kaHWE B 3E€MHOM KOpEe HEBEIMKO, HO aOCONIOTHOE KOJIMYECTBO H3MEPSETCS COTHSIMU
MUJUJIMOHOB TOHH. ATOMBI PaJMOAKTUBHBIX 3JIEMEHTOB CaMOIIPOU3BOJIBHO PACIAJAOTCs, BbIIEIA
npu 3toM TemnoTy. OHa HakamiMBajdach C MOMEHTa BO3HUKHOBEHMS 3€MJIM W BO MHOI'OM
onpezensna ee pasorpeB. Tak, 1 r pagus naer B TedeHue yaca 140 kan, a mpu nosypacnane,
KOTOpBIM NpoJoJkaeTcd NpuMepHO 20 ThIC. JIET, BBIAENAET CTOJBKO K€ TEIUIOTHI, CKOJIBKO IPU
cxuranuu 500 kr kameHHOro yrias. O01ast BeTnYrHa TEIUIOBOM SHEPTHH PaIMOaKTUBHOTO paciajia
OIlcHUBaeTcs B 43 10° KKaJI/TOI;

¢ rpaButanuoHHas nuddepeHnranys ¢ nepepacnpenescHieM Marepuaia 1Mo MIOTHOCTH
(YIIIOTHEHHWE) B MaHTHH U AJpe, COMPOBOXKAAIOMIANACS BbIJCIEHUEM TEIUIOTH. HacTuil, KOTOpbIe
OBLIM HEIUIOTHO «YIaKOBAaHb» NMpU 00pa30BaHUU Halle IUIaHETHI, MEepPeMeIasch K €€ LEHTPY,
peoOpa30BbIBAIOT MOTEHIIUAIBHYIO SHEPTHIO B KHHETHUECKYIO U TETIJIOBYIO.

B mnpenenax reorpaduueckoil 000JI0YKM AEMCTBUE I'PaBUTALMU YCUIIMBAETCs, TaK Kak
BEIIECTBO 3[€Chb CYLIECTBYET B pa3HbIX arperatHblX COCTOSHUAX (TBEPAOM, JKUAKOM U
razoo6pasHom). [loaToMy TekTOHHMYECKHE MPOIECCHl EPEMELIEHUS] 3€MHOM KOpbl Haubosee sSpKo
NPOSIBIISIOTCS Ha TPAHUIE Pa3HBIX chep — IUTOChepsl U aTMOChEpshl, TUTOCHEPHI U FI/II[}DOC(I)epBI.
Ecnu B nutocdepe naBieHune Bo3pacTaeT paBHOMEpPHO B cpenHeM Ha 275 atm Ha 1 cM” Ha 1 km
rIIyOuHBI, TO B OKE€aHE OHO BO3pacTaeT BTPOE MEJJIEHHee, a JIaBJICHHE BO3JyXa B arMocdepe Mo
cpaBHeHHIO C juToceport U ruapochepoit HUUTONKHO. CHIBI TTyOMHHOW SHEPTHH BBI3BIBAIOT
TOPU30HTAJIbHBIE TEpPEeMEIlEeHUs] JUTOC(HEpPHBIX IUIUT, TOAHATHS U OIYyCKaHWS MAaTepUKOB,
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 SHEPrHMM B JaHAmApTOOOpa3yroleM cioe
reorpaduyeckor 000JI0YKH. MOIIHOCTh 3TOTO CIIOSl OIeHWBaeTcs BenuduHou oT 30—50 M B
HOJISIPHBIX MyCTHIHAX A0 150-200 M B 30HE BIAKHOTPOIMHMYECKUX JIeCOB (THIICH); B OKEaHE OH
BKJIFOYAET BCIO Tommy ruapocdepsl. JlanamadTooOpasyronmii ol XxapakTepusyeTcs Haubosee
TECHBIM TPSMBIM KOHTAKTOM BCEX KOMIIOHEHTOB TIeorpaguueckoil 0O0OJOYKHM MOJ BIUSHHEM
sHeprun CoiHIIA, BHYTPEHHUX CHI 3eMuid (B TOM YHCIE W CHJIBI TSDKECTH) M ACSATEIHHOCTH
4eJI0BEKA.
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OnHOM M3 BaXHBIX OCOOCHHOCTEH Teorpaguueckoil  00OJIOUKM  SABISETCA €€
eeoepaghuueckas 30nanvHocme. IlpencTtaBieHrss O HEW TOSBUINCH €II€ B aHTHYHOW [ 'perum.
Konmnenmus reorpadgudeckoii 30HaIbHOCTH Obl1a o0ocHoBaHa B.B. JlokydaeBsiM B 1899 T.

HepaBHoMepHOE paciipeesieHle COIHEYHON pagualiyy 1o MOBEPXHOCTH 3eMJI TPUBOIUT
K BO3HUKHOBEHUIO KIMMATUYECKUX IOSICOB, JUISl KAKIOTO U3 KOTOPBIX XapaKTEPHBbI OIIPEIEICHHbIE
IpUpoHbIe Ipouecchl. Ha UX 0CHOBE BBIACIAIOT 2eocpaguueckue nosca.

OObruHO TOBOpAT O 13 Teorpaduyeckux mosicax: OIMH OKBAaTOPUAIbHBIM, JBa
cyookBaropuanbHbix (B CeBepHoM u  HOkHOM momymapusx), JABa TpPONMYECKHX, [Ba
CyOTpONIMYECKHX, JIBa YMEPEHHBIX, 1BA CYOMOSPHBIX (CYOapKTHUECKUI U CyOaHTAPKTHUECKHUI) U
JIBa MOJISIPHBIX (apKTHUYECKUI U aHTapKkTH4eckuil). Jlake caMm rnepeueHb Ha3BaHUN CBUAETEIIbCTBYET
0 CHUMMETPUYHOM pACIOJIOKEHUU II0SICOB IO OTHOIIEHHIO K 3KBaTopy. B KaxkaoM u3 HHX
npeo0iajaloT ONpe/eieHHble BO3AYyLIHbIE Macchl. JlJis 3KBaTOpUanbHOTO, TPOINHUYECKOTO,
YMEPEHHOT0, apKTUYECKOTO MOSICOB XapaKTEPHbI COOCTBEHHBIE BO3YIIHBIE MACCHI, & B OCTAIBHBIX
noscax MONEPEMEHHO T'OCIOACTBYIOT BO3JYILIHBIE MAacChl COCEIHUX reorpaduyeckux mnoscos. B
JeTHedl mosnoBUHE roga B CeBepHOM MONyHIApUU TOCIOJCTBYIOT BO3AYIIHBIE MacChl U3 Ooee
10%HOro nosca (a B FOxxnoM, Ha060poT, U3 OoJiee CEBEpHOro), B 3MMHEN MOJIOBUHE To/1a - U3 osee
ceBepHOro nosica (a B FOxuowm nosnymapun — u3 060J1ee 10KHOTO).

[IupoTHble reorpapuueckue nosica Cyu HeOAHOPOAHBI, YTO ONPEIEIAETCS MPEXKIE BCEro
TEM, B KakOM pailloHe - NPUOKEAHWYECKOM WJIM KOHTUHEHTAJIBHOM - OHH HaXOJATCS.
[Tprokeannyeckre paioHbl JIydlle YBIAKHSIIOTCS, a KOHTHUHEHTAJIbHbIE, BHYTPEHHHE, HAIPOTUB,
Oosee cyxue, Tak Kak 3J/IeChb BIMSHHE OKEaHOB NOYTH He ouryuiaercsd. Ha sTom ocHoBaHuu nosica
JIeNIATCS Ha IPUOKEAHNYECKUE M KOHTUHEHTAJIBHBIE CeKMOpbL.

Haunbonee HarmsgHO CEKTOPHOCTH BBIpA)KEHA B YMEPEHHBIX U CYOTPONHMYECKHX MOSCax
EBpasun - KOHTMHEHTE MaKCHUMAJIbHBIX pa3MepoB. 3Jech BIAXHbBIE JIECHbIE JAaHAMAPTHI
IIPUOKEAHNYECKUX OKPauH [0 MEpe ABUKEHUS B ITTyOb MaTepUKa CMEHSIOTCS CyXMMU CTEIHBIMU, a
3aTeM IMOJyYCTBIHHBIMM M ITYCTBIHHBIMM JaHAIa(TaMyd KOHTHHEHTAJIBHOIO CceKkTopa. MeHee
YETKO CEKTOPHOCTH MPOSIBIISICTCS B TPOIIMYECKOM, CYOIKBATOPUAIBHOM M KBAaTOPHUAIBHOM TOsICaX.
B Tpommkax BeIgenstoTCsS Bcero JBa cekropa. [laccarbl (ycToiuuBbIE Ha TNPOTSIKEHHUU Toja
BO3/yILIIHbIE TEUEHUS HaJl OKEAHaMHU) MPUHOCIT OCAJKU TOJBKO Ha BOCTOYHBIE OKPAaWHBI MOSICOB,
I7I€ pacIpOCTPAaHEHBI BJIAJKHBIE TPONMUYECKUE Jieca. Bo BHYTpEHHUX M 3alaJHbIX pallOHax CyXOHW,
JKApKUI KJIMMAaT; Ha 3ala/HbIX T00EPEkKbsX MYyCTHIHU BBIXOAAT K caMoMy okeaHy. [lo 1Ba cexTopa
BBIJICJIAIOT TaK)Ke B KBAaTOPHUAIBHOM U CY03KBaTOpUAIBbHOM Mosicax. B cy0sKBaTOpHAIBLHOM - 3TO
MOCTOSIHHO BJIQXKHBINA (BOCTOYHBIN) C JIECHBIMU JIaHAIIA()TaMU U CE30HHO BJIAXKHBIN (BKIIIOYAET BCIO
OCTaJIbHYIO YacTh), 3aHATBHIA PENKOJNEChIMU U caBaHHaMU. B skBaTopmasbHOM mosice Oobluas
4acTb TEPPUTOPUU OTHOCUTCS K IOCTOSHHO BIIQXKHOMY CEKTOPY C BIQXKHBIMHU «J10KIEBBIMU
JecaMd U JIMIIb BOCTOYHas mepudepus — K CE30HHO BIAXHOMY, IJIeé paclpoCTpaHEHBI
IIPEUMYIIECTBEHHO JINCTONaIHbIe Jeca. Camast pe3Kasi «CEeKTOpHasi TpaHMIIa» MPOXOAUT TaM, TJe Ha
IyTH BO3JYIIHBIX MacC BCTAIOT ropHbie Oapbepsl (Hanpumep, Kopaunseps: B CeBepHOI AMepuke U
Annpl B FOxHOM). 31ech 3amaaHble MPUOKEAHWYECKUE CEKTOPHl OTPaHUYEHBI Y3KOW MPHOPEKHOM
II0JIOCOM PABHMH U NPUJIETAIOIIUX TOPHBIX CKJIOHOB.

Cektopsl monpa3fiensoTcs Ha 0Oojee MeNKHE eIUHHUIBI - HpUpOoOHble  30HbI,
pa3iMyarolMecs M0 COOTHOLIEHUIO TeIla M BJIArM, TaKk KaK OAMHAKOBOE KOJUYECTBO OCAJKOB,
Hanpumep MeHee 150-200 MM B roji, B TyHApax MOXET MPUBECTU K Pa3BUTHUIO 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 JEJICHUS HA 30HBI - Pa3IUYMs
pajvalMoOHHOrO OajaHCa W TOJOBBIX CYMM OCAIKOB, T.€. YBJIQXXHEHHE 3€MHOM IOBEPXHOCTH.
CooTHolIeHe TEIUIOTHl U BJIaru BhIpakaeTcst (hopMyJIoN paaualMoOHHOro MHIEKca cyxoctu [11,
24, 28]:

Ir =R /(LN

rae R - rogoBoit paguanmoHHbIi 0ajgaHC MOBEPXHOCTHU, T.€. MPUXOJ — PacXoJl JTYyYHCTON
DHEPrUM COJIHEYHOW paaualii, kkan/cm’; L - rogoBast CKpBITasl TEIJIOTA HCIIAPEHUs, KKAJI/CM ; & -
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rogoBasi CyMMa OCaIKoB, I/cM°. PajuanmoHHblil GamaHC R IOBEPXHOCTH CYIIHM YMEHBIIAETCS OT
9KBATOpa K MOJIFOCAM: HAa SKBATOPE OH COCTaBiisieT okoJyio 100 KKan/cM® B TOX, B paiione CaHKT-
[TerepOypra - 24 KKa1/cM® B Ot (puc. 10.2). Mnnekc cyxoCTH HEAOCTATOUYHO MOJHO XapaKTEPU3YeT
reorpaguueckue 30Hb1. OHO U TO e ero 3HaYeHHe, KaKk BUJHO U3 PUCYHKA, TUIIMYHO JAJISl Pa3HbIX
MNpUPOAHBIX 30H: WU IJIA TaﬁFH, U A MIUPOKOJIUCTBCHHBIX JICCOB YMCPCHHOI'O IIOsACa, U IJid
9KBATOPHANBHBIX JiecoB. [loaToMy ydeHble TMBITAIOTCS Haith Oojiee  yHHMBEpCalbHbIC
XapaKTEPUCTUKHU TeorpaduIecKoil 30HaTbHOCTH.

[Ipn nBUMXKEHHHM OT IOJIFOCOB K DKBAaTOpPy Ha Marepukax, 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
YMEPEHHOT0, CyOTPOMMYECKOr0, TPOIUYECKOTO IMOSICOB, Jajee — Jieca SKBAaTOPUAIBHOTO MOsCa.
OTa 3aKOHOMEPHOCTH ObLIa OTPa)KeHa B MEPHUOIUUYECKOM 3aKOHE 30HAIIHOCTH, COTJIIACHO KOTOPOMY
ocHOBY nuddepenmanuu reorpaguaeckoil 000JI0YKH COCTABIISIOT:

¢ KOJIMYECTBO MOTJIOLUIAeMON COJIHEYHON SHEPTUH, BO3PACTAIOLIEE OT MOJIFOCOB K 3KBATOPY
U XapaKTepu3yeMOoe roIOBLIMH BETMIMHAMH PAJHANIMOHHOTO OaiaHca 3eMHOM MTOBEPXHOCTH;

MMosic R, KKai/cM’ 200 100 &
3 20
OKBaTOPHATLHBII 20 ,Fmi oy . 10 . - Sk
Cyb3KBaTOpPHATBHELH7() M'yccémrlei Canan/}m 1 cm/ron
M : £
Tpomryeckuit ¢ g diken /J / Pemxonechst / | // ’
Cybrponuyeckuit 50 Cyﬁrponmccxne KyC‘rap}mxn Tnonynyﬂm.,'" Il IycTemEn
ﬁ' ——neca—Tpepuu % —7 £
mHDOKOJIHCTBCHHble , Cremt Z |
40—mu cmcmarmuc o ——p | |
VmepeHHBI] ’.neca , Jlecomnn | i
30 Tai{ra ll I
20 Hecmywprx | |
CyGapKTudeckuit 1 Ty}u[pu / | :
Apx‘mwecxne : | |
ApKTHdecKuit 0 MyCTHIHK ¢ | : P fire]
0.5 1 1,5 2 2,5 3 3,5

PanuaumMoHHBIA HHIEKC CYXOCTH

Puc. 10.2. I'paduk reorpadmgeckoit 30HanbHOCTH cymu CeBepHOro momyusa-

pus [24, 28]

Tajira

CMmelantie
# LUHPOKONMCTBEHHbIE
jeca

neca (runcu)

S | DKBaTOpHAILHBIC

Cy6rponuyeckue
crenv

Cybrponunyeckue
NOAYNYCTHIHY

Cyb6aksaTopu-
ANbHbIC NIeca

Kycrapuukossie
capaHHB! Tponmueckue

MYCTHIHK

OnycTulHeHHBIC
CaBaHHBI

1 !

Puc. 10
KDPY’KKOB IPOTIOPLIHOHAIEHEI OHONOrHYECKOi NPOYKTHBHOCTH JauamadToB [9])

O KOJIM4ECTBO HOCTyrIaIOHleﬁ BJIarv, XapaKTCPU3YyOICCCs T'OJOBBIMU CyMMaMH OCa/IKOB;

1 2 Ip

3. Ileproauyecknii 3akoH reorpadHIECKOil 30HANBHOCTH (AHAMETPHI
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{0 COOTHOIICHHWE TEIUIOTHI WM BIIATH, TOYHEE, OTHOIICHHWE pPaJMAlMOHHOTO OaylaHca K
KOJIMYECTBY TEIUIOThI, HEOOXOAUMOMY JJIsl UCIIAPEHUs TOI0BOI CyMMBI OCAJKOB, - paIHallMOHHBIH
UHJEKC CYyXOCTH.

3aKOH NEPUOAUYHOCTU MPOSBISETCS B TOM, YTO BEJIMYUHBI MHIEKCA CYXOCTU MEHSIIOTCS B
pa3HbIX 30HaX OT 0 10 4—5, TPWXKIBI MEXKYy MOJIOCAMU U SKBATOPOM OHHM OJM3KU K €IUHHIIE -
9TUM 3HAYEHUSIM COOTBETCTBYET HauOoJblasi Ouojoruyeckasi MpoyKTUBHOCTD JIaHIIIa(TOB (pHC.
10.3).

Jlanowagmer - 6onee MeNKUe eIUHULBI 0 CPABHEHHUIO C MPUPOJHBIMU 30HAMH, CIIYKAT
OCHOBHBIMH  siueiikamu reorpaduueckoit obomouku. [lo Mukpoknmmary, MuUKpopenbedy,
MOYBEHHBIM TMOATUIIAM JaHAmAaPTHl MOAPa3AeNAoTCd HAa YpOuuIla W jJajiee Ha (aluu, KOTOphIE
OTJIIMYAIOTCS OT OKPYXAIOMIKUX. ITO MOXKET ObITh KOHKPETHBIH OBpar WM XOJIM U MX CKIIOHBI, JIEC,
1oJie u T.1.

Pacnionoxenne reorpauueckux MOSCOB W 30H Ha 3€MHOH Cylle MOXHO YSICHHTb,
0o0paTHBIINCh K TUIOTETUYECKOMY OJHOPOJHOMY pPaBHHMHHOMY MAaTEpUKY IUIOIIAbI0, paBHOU
womaau cymu [28, 33]. Ouepranue 3Toro Mmarepuka B CeBEpHOM MOIYyIIAPUU — HEUYTO CpeaHee
mexnay CesepHoii Amepuxoil u EBpasueit, a B HOxHoMm - Heuto cpenHee mexnay HOxHoit
Amepukoil, Appukoit u Asctpanueil (puc. 10.4). HaneceHHble Ha 3TOM T'MIIOTETUYECKOM MAaTEPUKE
IpaHULbI TeorpaUUeCcKUX MOsICOB M 30H OTPaKalOT TeHepal30BaHHbIe (CPEAHKE) KOHTYPHI UX Ha
paBHMHAX peajbHbIX MaTepukoB. Ha3BaHus mpUpOAHBIX 30H JAAaHBI [0 PACTUTEIILHOCTH, TaK KakK B
OJIHUX U TeX K€ MPUPOJHBIX 30HAX Ha Pa3HBIX MATEPUKaX PACTUTEIbHBIA MOKPOB UMEET CXOIHbBIE
yepThl. OJJHAKO Ha pacIpe/ieIeHUE PACTUTEIbHOCTH OKa3bIBAa€T BJIMSHUE HE TOJIBKO 30HAJIbHBIN
KIIUMaT, HO U JApyrue (akTopbl - HSBOJIONHUS MATEPUKOB, OCOOEHHOCTHU MOPOJ, CJIArarolInx
[IOBEPXHOCTHBIE TOPU30HTHI, M, KOHEYHO, MACSITEIbHOCTb YEJOBEKA. 3aMETHM, 4YTO CTPYKTypa
MOSICOB U HAa0Op MPUPOIHBIX 30H YCIOXKHSIOTCA OT apKTHMUYECKUX PaOHOB K 3KBaTopy. B srom
HAIpaBJICHUUM Ha (OHE YBEIWYMBAIOLIETOCS KOJIMYECTBA COJHEYHOM paauallud B YCJIOBUSAX
VBIOKHEHUSI BO3PACTAIOT PErHOHANbHBIE PA3NU4YUs. DTUM OOBsCHSETCS Oosee pazHOOOpa3HBIN
XapakTep JIaHTMA()TOB B TPONUYECKUX IIUPOTaX. B TONSAPHBIX palioOHaX TPU TOCTOSHHOM
nepeyBIaKHEHUH, HO HEIOCTATOYHOM KOJIMYECTBE TEIJIOTHI 3TOT0 HE HAOII01aeTCsl.

Ha mnmanmmadTtHyio cTpykTypy reorpaduueckoil 000JI0YKM TOMHUMO KIMMAaTHYECKHX
(bakTOpOB BIMSIOT pa3NuyMsi B CTPOCHUU 3€MHOU MOBEpXHOCTH. Hampumep, B ropax OTYETIMBO
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NPOSIBIISIETCS. BBICOTHAs (WJIM BEPTUKAIbHAs) 30HAIBHOCTH, TAE JIAHAMA(PTH H3MEHSIOTCS OT

IIupota
p % g Tosc 80°

70°

Cy03KBaTOpHAIBHBII

DKBATOPUABHBIA

Cy63KBaTOpHANBHBI}!
10° % 10°
".‘ 2 Q, ..'//
20° i NN 20°
T 2 Tponuueckuii
¥ ot W\Pn@v{, @.’/ﬁ 3L
30 RS S 2 30
W0 Kecrkon é &
1 N\ gecan ¥
T =t SRS Cy6Tponmueckuii
807 a1 40°
= VMepeHHbIH
L L 50°
——— 5
CyGaHTapKTHYeCKHii
607 —— *ereem 6 60°

AHTapKTHYECKHH

E N 70°
MaTepPHKOBEIH A€ty

TosIpHEIE MYCTHIHU

Puc. 10.4. Cxema reorpa)mueckux MOsCOB H OCHOBHBIX 30HAIBHBIX THIIOB
nauamadToB HA THIOTETHYECKOM MaTepuke (pasMepsl H300pakeHHOTO MaTepHKa
COOTBETCTBYIOT [OJIOBHHE IUIOMIAH 3EMHOM CyIIH, KOH(UTYpaLHs ~ ee pacoio-
KEHMIO TIO ITHPOTaM): | — rpaHHLIB] MOSCOB; 2 — IPAaHMIIBI 30HANBHBIX THIIOB JIaH-
madToB; 3 — TemIble TeueHUsA; 4 — XONOJHBIC TEYCHHH; 5 — rOCHOACTBYIOUIME

TTOTHOKMH K BEPIIMHAM. BETPBI; 6 ~ IPAHHIBI CEKTOPOB

BaxHol 0c00€HHOCTBIO reorpapuueckoil 000I0UKH ABISIETCS €€ acUMMeTpus. Beiienstor
CJIeIyIoIINe BUbI acuMMeTpuu [24]:

O monspHas acummetpus. OHa BBIpa)KaeTcs, B YacTHOCTH, B ToM, uTo CeBepHOE
nonymapue Oonee martepukoBoe, uyeM HOxnoe (39 m 19% mmomaau cymmwm). Kpome Toro,
pasnnyaroTcs reorpaguueckasi 30HaIbHOCTh BBICOKMX HIMpoT CeBepHoro u KOxxHoro nomymapuii u
pacnpocTpaHeHue opranu3moB. Hampumep, B IOXHOM monymapum HET HMEHHO TeX
reorpapuuecKkux 30H, KOTOpPbIE 3aHMMAIOT camble OOINBIINE MPOCTPAHCTBA HA MaTepuKax B
CeBepHOM MOJyLIApUU; Ha MPOCTPAHCTBAX CylH U okeaHa B CeBepHoM u HOxHOM momymiapusx
Oo0UTAIOT pa3Hble TPYMMbl KUBOTHBIX W NTHIL: ISl BBICOKMX MMUPOT (CeBepHOro Momylapus
XapakTepeH Oenblil MeBeb, a JUIsl BRICOKUX MHpoT FOxkHOro nmonymapust - nUHrBuH. [lepeuncnum
elIe psii MPU3HAKOB MONSIpHON acummeTpuu [28, 33]: Bce 30HBI (TOPU3OHTAIBHBIE U BHICOTHBIC)
CABUHYTHI K ceBepy B cpenHeM Ha 10°. Hampumep, mycThIHHBIM mosic pacroyiokeH B FOxxHOM
nonymapun Onmke K dkBatopy (22° o), yem B CeBepHoM mnonymapuu (37° c.iL);
AHTUIIMKJIOHATBHBIN MOSIC BBICOKOTO JaBiieHus B FOkHOM monrymrapuu pacmosioxkeH Ha 10° 6mmxe K
skBatopy, yeM B CeBepHoM monymapuu (25 u 35°); Goiplas 4acTh TEIUIBIX OKEAaHHYECKUX BOJ
HaIpaBIIseTCs U3 3KBaTOopualbHbIX MIHPOT B CeBepHoe, a He B IOkHOEe momyiiapue, Mo3TOMY B
CPEIHUX U BBICOKHMX IMIMpOoTax KauMmar CeBepHOro noiyuapus Temiee, yeM KOxxHoro;

138



¢ acUMMeTpHs MAaTEepUKOB M OKEAHOB. 3eMHast TIOBEPXHOCTD MOJIEJIEHA MEX/1y MaTepUKaMHU
1 okeaHamu B oTHomeHuu 1:2,43. Ilpu 3TOM y HUX ecTh MHOTO oOmiero. M Ha cyiie, U B OKeaHe
TOCIIO/ICTBYIOT BCE TpU THIIA BEIIeCcTBa, Ha3BaHHBbIC B.M. BepHajackum KOCHBIM, OMOKOCHBIM W
KUBBIM. Tak, KOCHOE BEILIECTBO OKEaHa -3TO OKEAHUYECKask BOJa C paCTBOPEHHBIMU B HEU COJISIMU U
MEXAHUYECKUMHU B3BECSMHU, U HEKOTOPbIE W3 HHUX CIy)KaT OCHOBOM IHTaHUS PACTUTEIbHBIX
OpraHU3MOB, KaK OYBbI MaTEPUKOB. I B OKkeaHWYeCKOii, U B MAaTEpPUKOBOI YacTsaX reorpaduueckoit
00O0JIOYKM JKUBOE BEIIECTBO COCPENOTOYEHO TJaBHBIM 00pa3oM B MPUIIOBEPXHOCTHOM CIIOE.
Paznuuus OGuoMacc W MX MNPOIYKTUBHOCTH Ha Cylle W B OKEaHE O4YeHb 3HauuTeldbHbL. Ha
KOHTHHEHTAaxX Mpeo0JIaatoT pacTeHHs, a B OKeaHe - )KUBOTHBIE. bruomacca okeaHa cOCTaBIsIeT BCEro
0,13% cymmapHOil Omomacchl >KMBBIX OpPraHM3MOB IUIaHeThl. JKHWBOE BEIIEeCTBO IJIAHETHI B
OCHOBHOM COCpPEJOTOYEHO B 3€JIEHBIX pACTEHMSX CYIIM; OpPraHu3MOB, HE CIIOCOOHBIX K
dorocuntesy, Menee 1%. 1o konruecTBY BUAOB CYyXOMYyTHBIE )KUBOTHBIE COCTABIAIOT 93% o0miero
KOJIMYeCTBa BHUJIOB. TO K€ COOTHOIICHHE XapaKTEpHO I pacTeHuil - 92% cyxonyTHbeIX U 8%
BOAHBIX. [10 uncity BUIOB pacTeHUs COCTABIIAOT 0K0JIO 21%, )KUBOTHBIX - IpUMEPHO 79%, XOTS 1O
O6uomacce 10151 KUBOTHBIX - 1% Bceit 6momaccs! 3emnu. B obmem cinyyae JI.A. 3eHkeBUY pasnndan
TPU IUJIOCKOCTH CUMMETPUM - AaCUMMETPUM OKe€aHa W CYIIM M COOTBETCTBEHHO TpH THUMA
CUMMETPUHU: 3KBAaTOPUAIBbHYIO IIJIOCKOCTh; MEPHIMOHAIBHYIO IIJIOCKOCTh, MPOXOJAIIYI0 4epe3
MaT€pUKU M  BBIPAKAIOIIYID CXOJCTBO LEJIbIX OKEaHOB; MEPUIUOHAIBHYIO IUIOCKOCTb,
pa3leNsIoNIyI0 KaX/Iblii OKeaH Ha BOCTOYHYIO U 3alaJHyl0 4acTU. Te K€ MJIOCKOCTU CUMMETPHUH
MO>XHO BBIJIEJIUTh U ISl MAaTE€PUKOB: 3KBATOPHAJIBHYIO IUIOCKOCTh, KOTOpas MOJYEPKUBAECT X
HOJIIPHYIO aCUMMETPHIO; TUIOCKOCTH BAOJIb MEPUIUOHAIBHBIX OCEH OKEAHOB, KOTOPHIE OTMEYArOT
WHAUBHUAYalIbHbIE OCOOEHHOCTH MAaTEpPUKOB; IUIOCKOCTH MO MEPHAMOHAIBHBIM OCSIM MaTepUKOB
(EBpazun, Adpuxku u T.A.), KOTOpble MNOMYEPKHUBAIOT, HAIpPUMEp, pa3IMuusi MYCCOHHBIX -
BOCTOYHBIX U 3alIaJHBIX - CEKTOPOB MAaTE€pPUKOB.

HauGonee oOmme cBoiicTBa Teorpaduyeckoil OOOJOYKH OMPEIEISIFOTCS €€ MacCow,
SHeprueil u ux KpyroBoporoMm. OyHKIIMOHUPOBAHHE reorpapuueckoil 000JIOUYKH OCYIIECTBISETCS
MOCPEJCTBOM  OOJBIIOTO KOJIMYECTBA KPYrOBOPOTOB BEIIECTB W OJHEPTHH, O0ECIeYnBaeT
COXpaHEHHE OCHOBHBIX €€ CBOMCTB Ha MPOTSKEHUM 3HAYUTEIBHOIO BPEMEHH, OOBIYHO HOCUT
PUTMHUYECKHI (CYTOUHBIM, TOAOBOM M T.A.) XapakTep U HE CONPOBOKIACTCS €€ KOPEHHBIM
VU3MEHEHHEM. YCIIEIIHOE B3aUMOJECHCTBUE YENOBEKA W IMPHUPOABI BO3MOXKHO IIpU TIOHUMAaHUU
CYIIIHOCTHU 3TOr0 ()yHKIIMOHHPOBAHMUS, TaK KaK YIpPaBJICHUE UMH MO3BOJUT COXPAHUTH CTAOUIIBHYIO
reorpaduueckyto obonouky [1,3, 11,20,24,27,28,33,35].

BemectBo reorpaguueckoil 00OJOYKM M €ro 3HEPrUsi UMEIT 3€MHOE U COJIHEYHO-
KOCMHMYECKOe TPOUCXOXKJIeHHe. BzaumoneiicTBue KOMIIOHEHTOB Treorpadguueckoil 00010YKH
IPOUCXOAUT IyTeM OOMeHa BEIIECTBOM M DJHeprued B (opme KpyroBOpOTOB pPa3IM4YHOIO
MmacmTaba. DHepreTuueckuil 6anaHc reorpaduueckoi 06o10uku paccMoTper B § 10.1, mostomy
3/1eCh OCTAaHOBUMCSI Ha OajlaHce BEIIEeCTBA U JAPYTUX BAXHBIX AJI reorpaduyeckoil 000JI04YKH
MUKIUYecKuX mpoueccax. OOBIUHO 100 KpPYy208OpOMOM 6eujecms NOHUMANOM HOSMOPAUUECS
npoyeccol npespaujenuss U nepemeleHus ewecmea U dHepeuu 8 npupooe, umerouwjue 6onee unu
MeHee YUKIudecKul xapaxkmep. JTU TPOLECCHl CIEAYET XapaKTepU30BaTh KaK MOCTYINATEIbHBIE,
MOCKOJIBKY MpPH Pa3IMYHBIX MPEBPALICHUSX B MPHUPOJAE HE MPOMCXOAUT IOJHOTO MOBTOPEHUS
IIUKJIOB, BCET/Ia MPUCYTCTBYIOT T€ WJIM UHBIE U3MEHEHUS B KOJIMYECTBE M COCTAaBE OOPa3yIOIIUXCS
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 KHCIOPOJ, B 3¢MHOI KOpe - OMOTreHHbIE COCTMHEHHUS YTepoia
(HedTb, yromp, W3BECTHSKH). B pasHBIX YacTsIX IUIaHETHl CKAaIlJIMBAIOTCS (MIPU H3BEPKEHUHU
BYJIKAHOB MJIM B COCTaBE€ METEOPUTOB U KOCMUYECKOW MBLIM) U PAaCCEUBAIOTCS BOJOPOI, XKEIE30,
Me/lb, HUKEJb.

KpyroBopor BemecTB B NpuUpoJe BKIOYaeT B ce0s Mpoleccsl Npeodpa3oBaHUs
MPOCTEHIINX MHUHEPAIbHBIX M OpraHOMUHEPAJIbHBIX BEIIECTB B 0o0Jiee CIOXKHBIE COEIMHEHUs, UX
nepeMeleHue, JaIbHEHIIyIo JIeCTPYKLUHUI0 ¢ oOpa3oBaHueM MpocThiX ¢opM. Tak, exeronHo u3
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MHEpOBOro okeaHa ucrapsiercs 6osee 450 ThIC. KM BOJBI I MPHMEPHO CTOIBKO K€ BO3BPAIACTCS B
BUJE aTMOC(epHBIX OCaAKOB M cTokKa. OJHAKO 37ecCh MPOSIBIAETCS HEMOJIHAS 3aMKHYTOCTb
KPYroBOpOTa BOJIBI: BOAA aTMOC(EPHBIX OCAJKOB MOKET CBSI3BIBATHCS B PE3YJbTaTe PA3TUUHBIX
peakuMi WM IOTPY)KEHUS B TOJNIy 3eMJIM; 4YacTb BeIleCTBAa 3€MJIM, B TOM 4MCJIE BOJA,
HEMPEPHIBHO YXOAUT B MEXKIUIAHETHOE NPOCTPAHCTBO W3 BHEIIHUX CIOEB aTMOCQephl, TIe
CKOpPOCTb ra30B HAUMHAET MPEBbIIaTh KPUTUUYECKYIO (IIEPBYI0 KOCMHUYECKYI0) CKOPOCTh. B 001mem
cllyyae OLIGHUTHh TOJHBIM OanaHc BemiecTBa (COOTHOIIECHHE MEXAY HPUXOIOM U PAacX0JOM)
reorpaueckoil 00OJOYKM JOCTAaTO4HO Ci0oKkHO. Ho mpenmonaraercd, 4To 3TOT OanaHc
MOJIOKHUTEIBHBIH, T.€. B Teorpaduueckoil 000I09Ke BEIIECTBO HAKAIIMBACTCSL.

BemectBo kaxxmoi yacTHOM 000J109kH (Tuapocdepbl, arMochepbl U mp.) TPUCYTCTBYET B
JpYrux 4acTHBIX obOosoukax. Hampumep, BoJga MpONUTHIBAET TOPHBIE MOPOIBI, a BOJSHBIC Maphl
IPUCYTCTBYIOT B aTMocdepe. bosee Toro, siBIeHNS U IPOLECCHI, TPOUCXOAIINE B reorpauueckon
000JI0YKe, OCYHIECTBISIOTCS COBMECTHO M HEpa3phlBHO. Bce KOMIOHEHTHI Treorpaduyeckoi
000JI0YKH B3aUMOJCHCTBYIOT U IPOHUKAIOT APYT B JIpyTa.

BaxHelmmuMu KpyroBopoTaMH, OCYIIECTBISIOUIMMUCA B IMpefesax reorpaguueckon
000JIOYKH, CUUTAIOTCSI KPYTOBOPOT BELIECTBA, CBSA3aHHBIN C KPYrOBOPOTOM BOJIbI, U KPYTOBOPOT,
BbI3bIBAEMBbIH JESITEIbHOCTHIO )KUBOT'O BEIIECTBA.

KpyroBopor BemiectBa MEXIy CyLIe M OKEaHOM CBSI3aH C KPY208OPOMOM BOObL.
ConHeuyHas paaualys HarpeBaeT BOJHYIO [TOBEPXHOCTb, YTO MPUBOJUT K UCIAPEHUIO OTPOMHOIO
KosindecTBa Bozbl. bonbiias ee yacts Bo3Bpauiaercss B OkeaH B BUAE aTMOC(EpPHBIX OCAIKOB, a
ocTajJbHasl 4acThb BBINAJAET B BHUJAE aTMOC(EPHBIX OCAJKOB Ha CyIly U Jajee BO3BPAILAETCs
oOpatHo B OKeaH B BUJE CTOKA, INIaBHBIM 00pa3oM pedyHoro. Eciu mpuHATH, YTO KaxAblid rof
ucnapsercs HoBas nopuus BoJbsl OKkeaHa U COXPaHSAIOTCS CYLIECTBYIOLME TEMIIBI KPyroBOpOTa, TO
OKa3bIBaeTCsl, YTO BCs BOJA, coJieprKallascs B armocdepe, ooHoBisgercs 3a 1/40 roaa, peuHble BOAbI
- 3a 1/30 roma, mouBeHHBbIC BOJBI — 3a | rom, Boasl o3ep — 3a 200-300 ner, a Bes ruapocdepa,
Biirouas OkeaH, - 3a 3000 nerT.

B kpyroBopote Bpamiaercs He TOJBKO 4McTas BojAa. B cocraB BOASHOro mapa c
noBepxHoctn OxeaHa TOMaAalOT HOHBI MoOpckux cojieid. C arMocdepHBIMH OCaJKkaMu OHHU
BBINA/Ial0T Ha CyIly. DTH COJIM, a TAK)KE€ BEIIECTBA, BHIIIEIAYNBAEMbIE TOYBEHHBIMU U IPYHTOBBIMHU
BOJIaMH BCJIEJCTBHE MPOILIECCOB BBIBETPUBAHUS M MOYBOOOPA30BaHMUs, OCTYNAIOT B PEUHBIE BOBI.
YacTp uX 3aaepKUBaeTCd Ha Cylle B JOJMHAX peK, a Jipyras 4acTh B BUJE B3BECEH M PacTBOPOB
BMECTE C PEYHBIM CTOKOM JocTthraer OkeaHa. MeXaHWYECKH B3BEIIEHHOE BEIIECTBO MOCTENIEHHO
BbIala€T Ha JHO, a PACTBOPEHHOE BEILECTBO CMEUIMBAECTCSI C PAacTBOPOM MOPCKOM BOJBI,
NOTJIONIAETC MOPCKMMM OpraHM3MaMH M B KOHEYHOM CHYETE€ B peE3yslbTaTe XUMUYECKUX U
OMOXMMHYECKHX MpoleccoB BbinanaeT Ha JHO Oxeana. C cymu B OkeaH NMOCTyMaeT 3HAUYUTEIbHO
OoJblle BelecTBa, yeM Bo3Bpamaercs nu3 Okeana Ha cymry. Ecin Obl 3TOT TeMI CHOCa BEIECTBa C
CyLIU B OK€aH ObLJI TaKuUM e M B MPOLUIOM, TO Macca BCEX OCaJO0YHBIX MOPOJ 3eMJId MOrja Obl
oOpa3zoBatbcst mpuMepHo 3a 130 maH ner. OAHAaKO BO3pacT OCAJOYHBIX IMOPOJ HECPAaBHEHHO
0oJbIIe, MOATOMY CUMTAETCS, YTO TEMII BHIBETPUBAHMS B HACTOSIIEE BPEMs 3HAYMTENBHO BBIIIIE,
YeM B IIPOLIOM.

OOMeH BeIeCTBOM MEXIy CyIle H MOpeM He OrpaHHYMBAECTCS OIMNHUCAHHBIM
KpyroBopotoM. Tak, MOAHATHS U OIIyCKaHMsI IOBEPXHOCTH CYILIN U OKEAHUYECKOI'O JHA MPUBOJAAT K
M3MEHEHHUIO0 COOTHOIIEeHUs cymnd U OkeaHa, B CBA3M C YeM MOPCKHE OCaJKU MOTYT OKa3aThCsl Ha
Cyllle M HMX BELIECTBO BKIIOYAETCS B HOBBIM KpyroBopoT. TakuMm oOpa3om, OKkeaH YacCTUYHO
KOMIIEHCHPYET OTpULATeNbHbIN OaaHc oOMeHa BellecTBoM Mexay cymeid u Okeanom. Ho u atot
IpOIIeCcC MOJHOCTHIO HE 3aMBIKAeT KPYrOBOPOT, MOCKOJBKY YacTh OCAKOB B OOJIACTSIX MOTPY>KEHUS
MOJKET YXOJUTh 3a Ipeebl reorpapuieckoil 000JI04KH — B TIIyOOKHE CIIOM 3eMIIH.

Jpyroii BaXHEHIIUN KPYrOBOPOT BBI3BIBAETCS JEATEIBHOCTBIO XUBOIO BellecrBa. B
O6rochepe NOCTOSTHHO MPOUCXOIUT MPUPOCT KUBOTO BEIIECTBA, U 3@ ITO K€ BpEMS OTMHpAET TaKas
e Macca JKMBOro BemiecTBa. llojcumTaHo, 4yTO BCE JKMBOE BELIECTBO MOIJIO Obl OOHOBHTBHCS
npumepHo 3a 13 net. B mpornecce dhoTocuHTE3a pacTeHHs HAa CYIIE MOTJIOMIAIOT BOAY M MPOIYKTHI
MHUHEpaAJIbHOTO MUTAHUS M3 IOYBBI, @ B IMJpocepe — M3 BEPXHHUX, OCBEIIAEMBIX COJHEUYHBIMU
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Jy4amu ciioeB Bojabl. 3 Boabl B ruapocdepe u U3 arMocdepbl HA CyIle PACTeHHs MOTJIOIAIOT
YTIIEKHUCIBIN Ta3. B mporecce poTocuHTe3a OHM BBIACIAIOT B aTMocdepy U THApPOCHEPY KUCTOPOI.
B pesynbTare Bech KUCIopo1 aTMochepbl MOKeT 00HOBUTHCS 3a 5800 5eT, yriaeKucislii ra3 — 3a 7
Jet, a Bca Bojaa ruapocdepsl — 3a 5,8 muH jner. Eme Oosiee MHTEHCUBEH KPYTOBOPOT BOJIBI,
CBSI3aHHBI C TpaHCOHUpaunuel (UcrapeHueM) pacTUTENbHOCTBhIO. PacTeHusiMu cymud B
OHMOJIOTUYECKHI KPYTOBOPOT MOCTOSHHO BKJIIOYAIOTCSI MUHEpaibHbIE BELIECTBA U3 MTOYBHI, KOTOPHIE
BO3BpalIalOTcs B NO4YBY. HO KpyroBopoT BeIIEeCTB, OOYCIIOBJICHHBIH JAEATEIBHOCTHIO YKUBOTO
BEIIECTBa, HE MOJHOCTHIO 3aMKHYT — YacTh BEIECTBA Ha CYIIE€ BBIXOAUT M3 OHOJIOTHYECKOTO
KPYroBOpOTa U C PEYHBIM CTOKOM moctynaer B Okean. Ilpoiins Ouonornyeckuii KpyroBopoT B
OKeaHe, YacThb BEUIeCTBAa BBHINAJAaeT B OCAAOK, U3 KOTOPOro 0Opa3yroTCsi OCaZO4yHbIe TOpPHBIE
MOPOJIBI, M HAIOJITO BBIKIIIOYAETCS U3 OMOIOTHYECKOT0 KPYyroBOPOTA.

s reorpadguueckoil 000JOYKH KpallHE BaXXEH KpYy208OpOmM OMOENbHbIX OUO2EHHBIX
anemenmos. Kaxnplii XMMHUYECKHH SJIEMEHT COBEpIIA€T CBOM KpPYroBOPOT B Teorpadpuueckon
000JI0UKE 33 CUET COJHEYHON SHEPruu. YYacTBYIOUIME B KPYrOBOPOTaX 3JEMEHTHI MEPEeXOaT U3
opranuveckoii (GopMel B HeopraHuyeckyro U HaoOopor. IIpm HapylmieHUM paBHOBECHS
KPYTrOBOPOTOB 3THX 3JIEMEHTOB OMOTEHHBIC AJIEMEHThI WJIM HAKAIUTUBAIOTCS B JaHAmadTax, Wid
yAAISA0TCS U3 HUX. Tak, MEPTBBIA OpraHMYecKUil MaTepuaj HaKallUIMBaeTCs B OTJIOKEHHUAX O03€ep,
npUOPEKHBIX OOJOT U MEIKUX MOpEH, Iie aHadpOOHbBIE YCIOBHSI MPEMSATCTBYIOT €ro Pa3I0KEHHUIO
MHUKpPOOpPTaHU3MaMH, 4YTO MPHUBOAMT K yriae- wWid Top(pooOpa3oBaHHIO; dSpO3us TIOYB,
00yCIIOBJICHHAsT HEPalMOHAIBHBIM HCIIOJNIb30BAHUEM 3eMelb (CBEICHHE JIECOB, HEMpaBUIIbHAs
pacnaiika 4 T.J.), IPUBOJUT K BBIMBIBAHHUIO OOTraThIX OMOr€HHBIMH 3JIEMEHTAMHU [TOUYBEHHBIX CIIOEB.

K 0CHOBHBIM OMOJOTHYECKUM IIUKIAM OOBIYHO OTHOCAT KPYTOBOPOTHI TAKUX BAXKHBIX IS
(dbopMHpOBaHUs )KUBOTO BELIECTBA JIEMEHTOB, KaK YIIepol, KHCIOPO/I, a30T, (ocdop:

O KpyroBopot yriiepoja. MICTOYHHKOB yriiepoja J0CTaTOYHO MHOTO, HO JIUIIb YTJIEKHCIBIH
ra3 (IMOKCHZ yIJepojaa), HAXOIANIUICI B arMocdepe B Tra3000pa3HOM COCTOSHUH WA
pacTBOpeHHBIH B Boje Tuapocdepsl, mepepadaTbiBaeTCsi B OPraHUYECKOE BEIIECTBO >KUBBIX
opranu3MoB. B mporecce ¢poTocuHTe3a OH MPEBpaIaeTCcs B caxap, 3aTeM B IMPOTEUIb, JTUMHIBI U
Jpyrue opraHudeckue cCoeqUHeHus. Bech accuMuIMpoBaHHBIN B mporecce (hoTocuHTE3a Yriaepon
BKJIIOUAETCSI B YTJIEBOJbI, CIy’Kallli€ MCTOYHUKOM IHUTaHUS JKUBBIX OpraHu3MoB. B mpouecce ux
JBIXaHUS OKOJIO TPETH ITOr0 YIJepoJa IpeBpaliacTcs B YIJIEKUCIBIA a3 W BO3BpALacTCs B
atMocepy. OCHOBHBIE UCTOYHHUKH COBPEMEHHOTO IMOBBIIIEHHOTO MOCTYIUIEHHS YTJIEKUCIIOro rasa
— aHTpPOIIOTeHHBbIE. B HacTodlee BpeMs B Ipolecce XO3IMCTBEHHOH NEATEIBHOCTH YEIOBEKa
(cKUraHue TOTUTMBA, METAILTYPrUsl U XUMUYECKask TPOMBIIIIICHHOCTh) B aTMOC(hepy BHIOpaChIBAETCS
B 100-200 pa3 GoJjble YriaeKuclIoro rasa, 4Yem €ro MocTymaeT M3 MPUPOJHBIX MCTOYHHUKOB, a B
pe3yibTare YHUUTOXKEHHUS JIECOB, 3arpsA3HEHMs] MOpPEl M OKEaHOB U T.JA. OCJIa0eBalOT IPOLIECCHI
¢doTocHHTE3a, YTO TAaKXKe NMPUBOJUT K YBEIMUEHHUIO COAEP)KAaHUS YIIIEKUCIIOTo raza B armocdepe.
Habmonenus 3a copepkaHreM yriaekucaoro raza B atmocdepe, ocyiiectsisiemble ¢ cepequnbl XX
B., NIOKa3aJu, 4To 3a nocieanue 10 ner oHo Bo3pocio npumepHo Ha 10% ero coBpemeHHOU
KOHIIGHTpAIlMd. JTO CO3[ae€T TaK HAa3bIBA€MbI MAPHUKOBBIA AP EKT - YIrIeKUCIbId ra3
3a/lep’)KUBAaeT JUIMHHOBOJIHOBOE TEIUIOBOE M3JIYy4EHHE C IOBEpXHOCTHM 3eMiu. B pesynbrare
BO3MOXKHBI TOBBIILIEHUE TEMIepaTyphl BO3AyXa M, KaK CIEJICTBUE, TasHUE JICAHUKOB, MOIbEM
ypoBHs OxeaHa. 3aMeTHM, YTO U3MEHEHHE KiIuMaTa 00yCIOBIMBAET U Psijl IPYTUX aHTPOIOTEHHBIX
(bakToOpoB - 3arps3HEHHE U 3albUIeHHE aTMoc(hephl, CHIDKAIOIIee KOJIMYECTBO IOCTYMAOLIEH
COJIHEYHOM pajuali Ha 3€MHYIO ITOBEPXHOCTb, CBEACHME JIECOB M 3arpsA3HEHHE ITOBEPXHOCTU
MupoBoro okeaHa He(TbIO, HW3MEHSIOIIME anbOed0 MPOU3BOJACTBEHHBIE BHIOPOCHI TEIMJIOTHI B
aTMocdepy;

O kpyroBopot kuciopoaa. Kucinopon conepxutcst B reorpaduueckoid 0007109Ke B pa3HbIX
dopmax. B atmocdepe oH HaxomuTcs B razoodpaszHoil ¢opme (B BHAE MOJEKYJ KHCIOpoJa U B
coctaBe MoJiekyn auokcuna yriepoga COz), B ruapocdepe - B pacTBOPEHHOM BHUJE, a TaKkKe
BXOJIUT B COCTaB BOJbI. boiblile Bcero KMCI0po1a HaXOAUTCS B CBSI3aHHOM COCTOSIHUU B MOJIEKYJIaX
BO/JIbI, B COJISIX, OKCHJAAaX TBEPABIX MOPOJ 3€MHON KOpbl. HecBsA3aHHBIN KUCIOPO pacXxoayeTcsl Ha
JBIXaHWE JKMBOTHBIX M pAacTeHMH, a TakkKe Ha OKHUCJICHHE BEIIeCTB, OOpa3yIoUIMXCS MpU
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Pa3JIOKEHUN OPTaHWYECKHX BEIECTB MHUKpoopraHu3MamMu. OCHOBHOW HCTOYHUK aTMOC(EpHOTro
KHACIIOpOla — 3€lIeHble pacTeHus. ExxeronHo B mporecce (OTOCHHTE3a BBICBOOOKIAETCS
npumepHo 1/2500 ero comepxanus B atMmocdepe, T.€. BpeMsi KpyroBopoTa Kuciopozaa B atMochepe
cocraBisieT okojio 2500 ner. JleATenbHOCTh 4YelOBEKa MPUBENIA K IOSBICHUID HOBBIX BHJIOB
noTpelsieHus: CBOOOAHOTO KHCIOpOAa: OH TpedyeTcs B MPOM3BOJACTBE TEIJIOBOM SHEPrHH, MPH
C)KUTAaHUU TOPIOYMX HCKOIAEMbIX, B METAUTypIUuu, XMMHUYECKOM IPOU3BOJCTBE, PAacXOAyeTcs B
Mpouecce KOppO3WM MeTauioB. Pacxox  Kucimopona, CBSI3aHHBIM C  IPOM3BOJICTBEHHOM
JeSITeIbHOCTBIO YeloBeKa, cocTtapisier 10-15% Toro konauuecTa, KOTopoe oOpasyercs B Ipolecce
doTocuHTE3a;

¢ kpyroBopoT a3otra. OCHOBHOW HCTOYHHUK a30Ta — BO3IYyX, OH COJEPKUT OKoJOo 78%
azoTta. bonpmias yacTe 3TOrO rasza oOpasyercs B pe3ysbTaTe AEATEIbHOCTH MUKPOOPIaHHU3MOB -
¢ukcaropoB asora. HurTpaTel - cosn a30THOW KHUCIOTBI - W3 Pa3sHOOOPA3HBIX HCTOYHHUKOB
MOCTYMAIOT K KOPHSAM pacTeHuil; oOpa3oBaBIIUiiCS B pe3yibTaTe OMOXMMHYECKHX PEaKUUH a30T
HEPEHOCUTCSI B JIUCThsI, I/I€ CUHTE3UPYIOTCS HPOTEHUHBI, CIIy)Kalllue OCHOBOW a30THOIO IUTaHUS
KUBOTHBIX. [lociae oTMHpaHus KUBBIX OPraHU3MOB OPraHUYECKOE BELIECTBO pasjaraercs U a3orT
HEePeXOAUT U3 OPraHUYECKUX B MUHEpAIbHbIE COCIUHEHUS O] IeHCTBHEM aMMOHU(QHUIMPYIOLIINX
OpPraHu3MOB, 00pa3yIOIINX aMMHUAK, KOTOPBIH BXOAHUT B IIUKJI HUTpU(UKAIIUHN. PacTeHus exeroaHo
oOpa3yroT MeHee 1% akTuBHOro (hoHzma azora, T.e. oOliee BpeMs KpyroBOpOTa a30Ta MPEBBILIAET
100 mer. Ilpu oTMuUpaHuM pacTeHUW U SKUBOTHBIX a30T IO BO3JCUCTBHEM OakTepHii-
JNeHUTpU(PUKATOB mepexoauT B atMmocdepy. OCHOBHOW HCTOYHMK MOBBIIIEHHOTO MOCTYIUICHUS
a3oTa B IPHUPOJIHBINA KPYTOBOPOT - COBPEMEHHOE CEJIbCKOE XO3SIIICTBO, MCIOJIB3YIOLIEE a30THbHIE
ynoOpenus. [Ipou3BoAcTBO M IpUMEHEHHE a30THBIX YAOOpEeHMH MNPUBOIUT K HapyLICHUIO
€CTECTBEHHOTO COOTHOIICHUS MEXAY KOJIMYECTBOM TIa3000pa3HOro as3ora, 00pa3yIomerocs H3
OpPraHUYECKHUX COEMHEHHUH M MOCTYNAIOLIEro B aTMochepy, U KOJINYECTBOM a30Ta, IPUXOASIIETO
U3 aTMOC(ephl B IPOIIECCE €r0 eCTECTBEHHON (PUKCAIINH;

¢ kpyroBopor (ochopa. Pochop - oAMH K3 BaKHEHIIUX 3JIEMEHTOB, YYaCTBYIOLIUX B
co3mannu xkuBoro BemiectBa. Coxpepxkanme (ochopa B Omomacce reorpaduyeckoil 000JIOYKH
3HAYUTEIbHO MEHBIIIE, YeM KHCIOpoJa U Yriepojaa, Ho 0e3 Hero HeBO3MOXEH CHHTE3 OEJIKOB U
JIPYTUX BBICOKOMOJIEKYJISIDHBIX CO€IuHEHHH yriepona. OcHOBHOM HCTOYHUK ¢ocdopa B
reorpaguueckoil 06onouke — anatutel. B murpauun ¢ocdopa OonblIyto poib UrpaeT *KHUBOE
BEIIECTBO: OpraHU3Mbl U3BIEKalOT Qochop M3 TOYB, BOAHBIX PACTBOPOB; OH BXOAUT B
MHOT'OYHCIICHHbIE OpraHUYEeCKHe COeTUHEHNs, 0COOEHHO MHOTO €r0 B KOCTHBIX TKaHsaX. C rubensio
opranu3MoB (ochop BO3BpAILIAETCS B IOYBY U B WJIbl MOPEH U KOHLIEHTPUPYETCS B BUJIE MOPCKUX
dochaTHBIX KOHKpeuui (MUHEpaldbHBIX OOpa30BaHUM OKpyrjod ¢(opmbl), B CKeJeTax pslo,
MJIEKOTIUTAIONINX, TYaHO (Pa3JIOKMUBIIEMCS B YCIOBHSX CYXOro KiMMara IMOMETe MOPCKUX MTHIL).
370 co3maeT yclnoBus Juis oOpa3oBaHus O6oraThlx (ochopoM 0CaTOUHBIX MOPO, KOTOPHIE B CBOIO
ouepelib ABJIAIOTCS UCTOYHUKOM (ocopa B OMOreHHOM LiuKIIe. B HacTosee BpemMsi 3HAUUTEIIbHOE
BIMSIHHE Ha 3amachl M pacrpeneneHue ¢ocdopa, kak U a3ora, B reorpapuueckoil o0osouke, Ha
CKOPOCTh U 3aMKHYTOCTb UX KPYrOBOPOTOB OKAa3bIBAIOT Takue (PaKTOpPbI, KAK YHUUTOXKEHUE JIECOB,
3aMeHa UX TPaBSHUCTOW U KYJIbTYPHOU PaCTUTEIBHOCTBIO.

BaxxHpIM 3BE€HOM B M3Y4YE€HHUU (YHKIIMOHUPOBAHHUSA Treorpaduyeckoil 00OJOUKH SBISETCS
aHaJIM3 PUTMHYHOCTH TPOUCXOAAIIMX B HEH TMPOLECCOB M MX 3aBUCHUMOCTh OT BHYTPEHHHUX H
BHeIIHUX (akTopoB. [lpuponaHbie sBiI€HHS MOTYT OBITh NEPUOAMYECKUMHU (OJMHAKOBBbIE (ha3bl
MOBTOPSIIOTCS YEpPE3 paBHbIE IPOMEKYTKH BPEMEHH: CMEHA JTHS U HOUM, CMEHA BPEMEH rojJia u Jp.);
MUKIUYECKUMH, KOTJa TpU TOCTOSHHOM CpeaHell NpOoAOKUTENBHOCTH LUKIA ITPOMEKYTOK
BPEMEHHU MEX]y €ro OJIMHAKOBBIMH (ha3aMU UMEET MEePEMEHHYIO MPOAOIDKUTEILHOCTh (KOJIeOaHus
KJIUMaTa, HACTYIUIEHUE M OTCTYIJICHHE JIEAHUKOB). PUTMHYHOCTH yCTaHOBJIEHa B aTMOC(HEpPHBIX
npolieccax (Temreparypa, Ocaikd, aTMocepHoe AaBlIeHHE U 1p.), B Pa3BUTUU Tuapocheps! (B
Kojie0aHUsAX BOJHOCTU PEK, YPOBHEH 03ep), B H3MEHEHUHU JEIOBUTOCTH MOpEH U pa3BUTUU
JeTHUKOB Ha Cyllle, B TpaHCTpeccHsX (HacTylmaHue Mopsl Ha Cylly) U perpeccusx (OTCTyHaHue
Mopei), B pa3IMYHbIX OMOJIOTMYECKHUX Mpolieccax (pa3BUTHE JEPEBHEB, PA3MHOKEHUE KUBOTHBIX ),
B ropooOpa3oBanuu. [lo NPOJODKUTENBHOCTH PAa3IMYalOT pPUTMBI CYTOYHBIE, TOJIOBBIE,
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BHYTPUBEKOBbIE (OT HECKOJBKHUX JIET [0 JIeCATWIECTUH), MHOTOBEKOBBIE, CBEPXBEKOBBIC
(u3MepsieMble TBHICSUENETUSIMH, JAECATKAMH U COTHSMH ThICSIUEIETHI), TeOJOrHYecKre, KOoraa
HEKOTOpBIE SIBJICHUS MIOBTOPAIOTCS YEPE3 MUJUIMOHBI JIET.

l'enuozeogusuueckue pummvl B reorpaguueckoil 00OJOYKE CBS3aHBI C U3MEHEHUSIMU
COJIHEYHOM aKTUBHOCTH; pOJOHAYAJbHUKAMU HAayKd OO H3MEHEHMM COJIHEYHOW aKTMBHOCTH
sisitorest [, Tamuneit, M. ®abpunmyc, X. lleitnep, T. ['appuot, kotopsie emie B Havane XVII B.
oOHapyxwi Ha noBepxHoctu CoiHIla TeMHble nsaTHa. CyIIecCTBOBaHHWE KOCBEHHO JIEHCTBYIOIIEH
CBSI3H «COJIHIIEJICATEIBHOCTHY C MPUPOJHBIMH IMpOLIeCCaMH JJ0Ka3al OTeueCTBEHHbIH yueHblid A.JL.
UmKeBCKUil, KOTOPOTO CUMTAIOT OCHOBareneM rennoOuosorud. OH yCTaHOBHI 3aBHCUMOCTH OT
akTUBHOCTH CoOJIHIIA TaKUX SBJIEHUN OPraHUYECKOr0 MHpA, KaK YpPOXKaWHOCTh 3J1aKOB, POCT U
00JIe3HH PAaCTeHUH, Pa3MHOKECHUE JKUBOTHBIX U YJIOB PBIOBI, KOJEOAHUS CONIEp)KaHHUS KaJblHi B
KPOBH M M3MEHEHHUs Beca MIIAJICHIIEB, YaCTOTa HECYACTHBIX CIIy4aeB M BCHBIIIEK MH(EKIIMOHHBIX
3a00JI€BaHU, POKIAEMOCTh U CMEPTHOCTD [37].

K remuoreodmsnueckum putmMam oObIYHO OTHOCAT 11-nernme, 22-23-nernme, 80-90-
netHue. OHU NIPOSBIAIOTCS B KOJIEOAHUAX KIMMATa U JIEJOBUTOCTU MOPEM, 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
SBJICHUS B aTMOC(epe OKa3bIBAIOT OTPOMHOE BIMSHUE HE TOJHKO HA KJIMMAT, 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 HUMU SMUAEMHUH TPUIINA, POCT CEPIIEYHO-COCYAUCTHIX
3a0osieBaHuii. B Hacrosiee BpeMs HM3BECTHO MHOXKECTBO PUTMOB B YEJIOBEUECKOM OpraHU3ME,
HanpuMmep pabora cepAla, AbIXaHWe, OWOdIIEKTpUYecKas aKTMBHOCTh Mo3ra. B Teopum Tak
Ha3bIBAEMBIX OMOJIOTHUYECKUX XPOHOMETPOB 0CO00E 3HAUCHHUE NMPUIAETCA pUTMaM U Tiepuojam B 23
nHs (pusnyeckuit put™M), 28 nHel (IMOLMOHANBHBIN pUTM) U 33 NHA (MHTEIUICKTYaJbHBIA PUTM),
KOTOpBIE OTCUMTHIBAIOTCS CO JHS pOKIACHUS. BroiaHe BO3MOXHO, YTO 3TU MEPHUObI 00YCIOBIEHbI
KOCMUYECKHUMH MPUIUHAMHU.

[IpuunHOil pummos, umerowux acmpoHoMUYecKyro npupody, MOTYT OBITb WU3MEHEHUs
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 MpoJOJKUTENbHOCTH 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 - CYTOYHBIA U TOJOBOM - U PUTMBI, O0YCIIOBJICHHBIE B3aUMHBIM MEpEeMEIIEHUEM
ten B cucreme 3emunst - Connie - Jlyna. B pesynprate nepemenienns CoiaHIA U IIJIAHET B CUCTEME
BO3HUKAIOT HEPABEHCTBO CHJI TATOTEHHUS M W3MEHEHHE MPUIMBOOOPA3YIOUIMX CHII. DTy HPHUPOIY
MMEIOT PUTMBI YBIAXKHEHHOCTU NPOJNOJLKUTENBHOCTRIO 1850-1900 ner. Kakaplii Takoil LMK
HAUYMHAETCS C MPOXJIAJHOW BIIaXHOW (a3bl, 3aTeM CleAyeT yCUJIEHUE OJICJACHEHHUS, YBEIUYEHUE
CTOKa, TIOBBIIIEHWE YPOBHS O3€p, IUKI 3aBepliaeTcs cyxod Terioi (as3oif, BO BpeMs KOTOPOH
JIETHUKH OTCTYTAIOT, PEKU U 03epa MEJICIOT. DTU PUTMbI BBI3BIBAIOT CMEIIEHNE MTPUPOJHBIX 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
nericteueMm JlyHpl. B TeueHue JyHHBIX CYTOK HaONIOJalOTCS JBa moabeMa ypoBHS OkeaHa
(mpusMBEI) U J1Ba omyckaHus (OTauBBI). B nmutocdepe pazmax xoneOaHUil MPUIMBHON BOJIHBI Ha
skBarope gocturaer 50 cm, a Ha mupore MockBbl — 40 cM. ATMOc(hepHbIe TPUIMBHBIE SIBICHUS
OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE Ha OOIIyI0 WUPKYIsAuio armocdepbl. ConHIE Takxke
BbI3bIBAa€T BCE BU[bI NMPUIMBOB, HO NpuinBooOpasyromas cwia ConmHua cocrasiser Bcero 0,46
npuauBooOpasyromieid cuibl JIyHel. B 3aBUCHMOCTH OT B3aMMHOTO MOJNOXKEHHsT 3eMiH, JIyHBI u
ConHlla TpUTUBBI, BbI3BaHHbIE OJHOBpeMEHHbIM neicTBueM Jlynol u ConHia, 1100 yCUIUBAIOT,
1100 OCNabIAIOT IPYT Apyra.
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I'eonoruueckue puTMBl - CaMble MPOAOJDKUTENbHBIE M3 U3BECTHBIX. Ilpuponma ux eme
HEJ0CTAaTOYHO M3y4YeHa, HO, MO-BUIMMOMY, OHAa TaK)K€ CBSi3aHA C aCTPOHOMHUYECKUMHU (HaKTOpaMH.
OTH pUTMBI MIPOSABIIAIOTCA MPEXKJIE BCETO B T€OJIOTMUECKUX IIpoueccax. [Ipumepom reosiornyeckoro
pUTMa MOTYT CIIYXKHUTh TEKTOHUYECKHE I[UKJIbl, COIOCTABUMBIE C TaK Ha3bIBAEMBIM TaJIAKTUYECKUM
roJIOM - BpeMeHeM NoJaHOoro obopora CONHEYHOW CHCTEMBI BOKPYI €€ TaJaKTHYeCKOW OCH.
BbIenstOT YeThipe OCHOBHBIX TEKTOHMYCCKUX IMKJIA: KAICAOHCKH (IIepBast MOJIOBHHA MAJIC0305),
TEpLUUHCKUN (BTOpas OJIOBHMHA NAJIE03051), ME3030MCKUI U allblIUiCKUi. B Havane kaxa10ro Takoro
[UKJA TMPOUCXOAUIM MOPCKHE TPAHCTPECCHM, KIMMAT ObUI OTHOCUTEIBHO OJHOOOpA3HBIM;
3aBepIIeHHE IMKJIa 3HAMEHOBAJIOCh KPYHHBIMH  TOpPOOOpPa30BaTENbHBIMU  JBMIKEHHSIMH,
pacluIupeHreM CYIIU, YCUJICHHEM KIMMAaTUYEeCKHX KOHTPACTOB, OOJBIIMMU MPEoOpa3oBaHUSIMU B
OpraHMYECcKOM MHpE.

W3ydyeHue mNpUPOAHBIX PUTMOB U HUX MPUYUH MO3BOJIAET MPOTHO3UPOBATH TEUYCHHE
IPUPOJHBIX IpoueccoB. Ocoboe 3HaUeHHE UMEIOT MIPOTHO3bI SIBJIECHUH, BBI3BIBAIOLIUX [TPUPOAHbBIE
KaracTpodbl (3aCyxu, HABOJHCHHS, 3€MJICTPSICCHHS, JJaBUHBI, 00BaJibl). B o0mem ciydae 3HaHHE
¢yHkunoHupoBaHusi reorpaduyeckoil  000JOYKM JaeT BO3MOXKHOCTh BBIABISATH TEHICHIIWH,
CYILIECTBYIOIIME B MPUPOJE, YUUTHIBATh UX MPU BMEUIATENHCTBE B XOJ IMPHUPOAHBIX MPOIIECCOB,
IpEIBUIETH MOCIEICTBUS PA3IIMYHBIX IPe0Opa30BaHUI PUPOIBL.

Bomnpoc 2. Uctopusi pa3zButus reorpagpuueckoi 000J109KH

CoBpeMeHHasi CTpYKTypa Treorpaduueckoil 00OJOUKH - PEe3yNbTaT OYCHb JTUTEIHHOU
sBostonnu [3, 8, 11, 23]. B ee pa3BuTHM NPUHATO BBIICIATH TPH OCHOBHBIX 3Tara — JO0OMOTCHHBIH,
OuoreHHbIN U aHTpornoreHHsin (Tadi. 10.1).

Jobuocennviii sman OTANYAICS Cla0bIM y4yaCTHEM >KHBOTO BEIIECTBA B Pa3BUTUU
reorpauueckoil 000JIOYKH. DTOT CaMbIii JUIMTENBHBIA dTall MPOJODKAICA IMEpBbIE 3 MIp[ JIET
reoJIOTUYECKONW UCTOPUH 3eMIIU - BeCh apXxei U mporepo3oi. [laneoHTonornueckrue uccie oBaHus
NOCIEAHUX JIET MOATBEpIMIN Hjeu, BbickazaHHble eue B.M. Bepunanckum u JI.C. beprom, uro
JUIICHHBIX XKU3HU (KaK MX Ha3bIBAIOT, a30MHBIX) 3MOX, MO-BUIUMOMY, HE OBLJIO B TE€UEHHUE BCETrO
re0JIOTUYECKOI0 BPEMEHU WM 3TOT OTPE30K BpeMeHHU KpaiiHe Mail. OJHaKo 3TOT 3Tall MOYKHO
Ha3bIBaTh JIOOMOTEHHBIM, TaK KaK OpraHuuYeckas J>KM3Hb B O3TO BpeMs He wurpaia Torjaa
OTIPEIETISIONICH POJIM B PA3BUTHH reorpaduueckoit 000I0UKH.

B apxeiickyto 3py Ha 3emie B OECKHUCIOPOAHOH cpejle CyYIIECTBOBAJIM CaMble
NPUMHUTHUBHBIE OJJHOKJIETOUHbIE OpraHu3Mbl. B crosx 3emin, 06pa3oBaBIIMXCS OKOJIO 3 MIPJ JIET
Ha3a/1, 0O0Hapy>KeHbl OCTATKU HUTEH BOJOpOCIIel 1 0aKTepruono00HbIX opraHu3MoB. B nmpoteposoe
TOCIIO/ICTBOBAIM OJHOKJIETOYHbIE 1 MHOTOKJIETOYHBIE BOJIOPOCIIH U OaKTepUH, MOSBUIKNCH IIEPBbIE
MHOT'OKJIETOYHbIE >XKUBOTHBIe. Ha noOmoreHHoM sTame pa3BuTUsl reorpaduueckoil 000J0YKH B
MOpsX OBUIM  HAKOIUIGHBl  MOIIHBIE TOJIIM  JKEJIE3UCThIX KBAapIUTOB  (JHKECIIMIIUTOB),
CBU/IETEJIbCTBYIOLIUX O TOM, YTO TOI'JIa BEPXHHE YAaCTHU 3€MHOM KOpBI ObIIIM O0OTraThl COETUHEHUIMU
xKenesa, a aTMocepa XapakTepu3oBajgach OYEHb HU3KUM COJEpKaHHUEM CBOOOJHOIO KUCIOpOJa U
BBICOKMM COJIEP>KAaHUEM YTJIEKUCIIOTO Ta3a.

buocennviii sman pazsutus reorpaduueckoil 000JOYKH IO BPEMEHH COOTBETCTBYET
(daHepo30iicKkOMYy 30HY, BKJIIOYAIOLIEMY MaJe€030iCKYyl0, Me3030iCKyl0 UM TMO4YTH BCIO
KalHO30MCKYI0 3pbl. Ero nmmurenbHOCTh oneHuBaercs B 570 muH Jsier. HauwHas ¢ HMKHEro
1ajie030s OpraHuveckas >XKM3Hb CTAaHOBUTCS BeAyIIMM ()aKTOpPOM B DPa3BUTUU Teorpaduyeckoi
o0Oonouku. Crnoli >XKMBOTrO BemlecTBa (Tak Ha3bIBa€Mbli OHMOCTPOM) TMOIyYaeT TriI00albHOe
pacrpocTpaHeHHe, ¢ TeUeHHEeM BpPEMEHHU Bce 0ojiee YCIOXKHSIOTCA €ro CTpyKTypa M CTpPOCHHE
caMHUX pacTeHHH M >KMBOTHBIX. JKU3HB, 3apoJuBIIascs B MOpe, OXBaTWia 3aTeM CYIIy, BO3IYX,
IPOHMKJIA B TITyOUHBI OKEaHOB.

B mpouecce pasButus reorpaduyeckoidl 0OOJIOUKH YCIIOBHUSI CYIIECTBOBAaHHUS >KHMBBIX
OpraHM3MOB HEOJAHOKPAaTHO MEHSUIMNCh, 4YTO MPUBOAWIO K BBIMUPDAHMIO OJIHUX BHJOB H
MPUCTIOCOOTIEHHIO IPYTUX K HOBBIM YCIIOBUSIM.

MHorue y4eHble CBS3bIBAOT KOPEHHBIE NIEPEMEHBI B Pa3BUTUU OPIaHUYECKOW KU3HU, B
YaCTHOCTH BBIXOJl PACTEHHMH Ha CyIly, C KPYIMHBIMH T'€0JIOTMYECKUMHU COOBITHSIMH - C MEpHOAaMU
YCUJICHHOTO TOpOOOpa3oBaHMs, BYJIKAHHW3MA, PETPECCHil M TpaHCTpEecCHi Mops, C JABMKECHHEM
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MaTepuKoB. [IpUHATO CUMTATh, YTO KpyMHOMAcUITaOHbIE MPEOOPa30BaHHUs OPTaHUYECKOTO MUPA, B
YACTHOCTU BBIMHUPAHHUE OJHUX TIpPYNIl PAcTeHUHl M JKUBOTHBIX, IOSBICHHE U IPOTPECCUBHOE
pasBUTHE JIPYTUX, ObLIM CBSI3aHBI C MpPOIECCaMH, MPOUCXOASAIIMMHU B caMoi Ouocdepe, U ¢ TeMU
OJaronpusATHBIMM  OOCTOSTENLCTBAMU, KOTOpBIE CO3/1aBAIMCh B PpE3yJIbTaTe JEATEIbHOCTU
abuoreHHbIX (GakTopoB. Tak, MOBBIIEHUE COAEPIKAHUS YIIIEKHUCIOro ra3a B atMocdepe BO Bpems
MHTCHCUBHOW BYJIKAHUYECKOH JEATENIbHOCTH Cpa3y aKTUBU3UpPYeT Mpolrecc (HOTOCHHTE3A.
Perpeccust Mops cozmaer OiaronpusTHBIE YCJIOBUS Il (pOpMUPOBAHMS OPraHUYECKOW >KU3HU Ha
oOMmeneBIIMX ydacTkax. CyllleCTBEHHbIE M3MEHEHMs HKOJOTMYECKUX YCIOBMH 4acTO IPUBOJAT K
rubenu ogHUX GopMm, u4To obecreunBaeT OECKOHKYPEHTHOE pa3BUTHE APYyruX. ECTh Bce OCHOBaHHSA
1oJ1araTh, YTO MOXH CYILECTBEHHOM MepeCTPONKHU KUBBIX OPraHU3MOB HAXOAATCS B IIPSIMOI CBSI3U
C OCHOBHBIMH 3MIOXaMHU CKJIaJIKOOOpa3oBaHus. B 3T 3moxu (popMHUPOBaNIHCH BHICOKHE CKIIaI4aThie
ropbl, pEe3KO YCWIMBAlIach pPACWIEHEHHOCTh penbeda, aKTUBU3UPOBANACh BYJIKAHUYECKAs
JeSITeIbHOCTD, 000CTPSIIACh KOHTPACTHOCTh CPEJ] 1 HHTEHCHBHO MPOTEKAJ MPOIecC B3auMOOOMEeHa
BEIIECTBOM M 3Heprueil. Mi3MeHeHHs BHEIIHEH cpeabl CIYXKMJIM TOJYKOM K BHJO0OPAa30BAHUIO B
OpraHMYeCcKOM MHpE.

Ha GuorenHom starne 6uocdepa HauMHAET OKa3bIBaTh MOILHOE BO3/ICHCTBUE HA CTPYKTYPY
Bceil reorpaduueckoii 0600ukn. BO3HMKHOBEHHE (OTOCHHTE3HPYIOUINX PACTEHUH KOPEHHBIM
00pa3oM U3MEHWJIO cOCTaB aTMOC(Epbl: CHU3WIOCH COJCpXKAHUE YIJIEKUCIOro Ia3a U IMOSIBHICS
cBOOOAHBIN KUCIOpOA. B cBOIO OYepenr HaKOIJIEHHE KUCI0pOoia B aTMOC(Epe BEIO K U3MEHEHUIO
XapakTepa >KUBbIX OpraHu3MoB. ITockonbKy CBOOOIHBIN KHCIOPOJ OKAa3alcsl CUIbHEHIIMM S710M
JUIsL HE TPUCIIOCOOJTEHHBIX K HEMY OPraHM3MOB, MHOT'ME BHJIbl JKUBBIX OPraHU3MOB BBIMEpIIU.
Hanuuue kuciopopa crnocoOCTBOBaJIO 0Opa30BaHHIO O30HOBOIO 3KpaHa Ha BbicoTe 25-30 KM,
KOTOpBIM IOIJIOMAET KOPOTKOBOJHOBYIO 4YacTh YJIbTPa(UOIETOBOM CONHEYHOM paaualuu,
IryOUTENbHYIO JUIsl OPraHUYECKON KU3HH.

[lon BnMsHMEM JKHMBBIX OpPraHM3MOB, KOTOPBIE HCIBITHIBAIOT BCE KOMIIOHEHTHI
reorpaguueckoil 000JIOUKH, MEHSIOTCS COCTaB M CBOWCTBA PEYHBIX, O3EPHBIX, MOPCKHUX H
MOJ3EMHBIX BOJ; TPOUCXOAMT OOpa3oBaHWE M HAKOIUIEHHE OCAIOYHBIX TOPOA, O0pa3yrommx
BEPXHUM CIIOM 3eMHOI KOpbI, HAKOIIJIEHHE OPTaHOT€HHBIX MOpOoJ (YIiIsl, KOPaJIOBBIX U3BECTHSKOB,
IUaTOMUTOB, Topda); (popmMupyroTcss (U3UKO-XUMUYECKHUE YCIOBHS MUTPAIMH JJIEMEHTOB B
nangmagdrax (B MecTax THHEHMS OKMBBIX  OpPraHMYECKHMX  COEIUHEHHMH  oOpasyercs
BOCCTAaHOBUTENIbHASL CpPEla C HEAOCTAaTKOM KHUCJIOpOAa, a B 30HE CHHTE3a BOJHBIX pPACTEHUI
o0Opa3yeTcs OKUCIUTENIbHAs cpefa ¢ M30BITKOM KHCIOPOAA), YCIOBHSL MHUIPALMU DJIEMEHTOB B
3€MHOM KOpe, 4TO B UTOTe ONpenessaeT ee reoxuMuueckuil cocras. 1o cnosam B.M. Bepnanckoro,
JKU3HD SIBIISIETCA BEJIMKUM IIOCTOSIHHBIM M HENPEPBIBHBIM HaApYIIUTEIEM XMMHUYECKOH KOCHOCTHU
MOBEPXHOCTHU Halllel MIaHETHI.

I'eorpaduueckoil 000104YKe CBOWCTBEHHAa BbIpakeHHas 30HaibHOCTH (cM. § 10.1). O
30HAJIBHOCTU JIOOMOTE€HHOM reocdepsl M3BECTHO Majlo, OYEBH/IHO, YTO 30HAJIbHBIE U3MEHEHUS €€ B
TO BpeMs OBbLIM CBSI3aHbl C M3MEHEHHMSAMM KIMMAaTUYECKUX YCIOBUHM M KOpbI BhIBeTpuBaHUs. Ha
OMOreHHOM JTare B 30HAJLHOCTU reorpaduueckoil 000J0YKH BEIYLIYIO POJIb UTPAIOT U3MEHEHUS
KHUBBIX opranuzMoB. Hawanmo 3apoxaeHus reorpaduyeckoil 30HAJILHOCTH COBPEMEHHOTO THIIA
OTHOCST K KOHILy MEJIOBOTO nepuojia (67 MIIH JIeT Ha3aa), KOT1a MOSIBIISIFOTCS [IBETKOBBIE PACTEHUS,
OTHULBI ¥ HAOMPAIOT CUITy MiIeKonmuTarouue. biarogaps TerioMy M BIaKHOMY KJIMMATy IBIIIHbIE
TPOIHUYECKHUE Jieca PacHpOCTPAHUIIUCH OT 3KBAaTOpa /10 BBICOKMX IIMPOT. M3MeHeHHe ouepTaHuii
MaTEpPUKOB Ha MPOTSHDKEHUM JAIbHEHIIEW HMCTOPUU Pa3BUTHUS 3€MJIM NPUBOIWIO K M3MEHEHHIO
KIIMMaTHYECKUX YCIIOBUH, @ COOTBETCTBEHHO M MOYBEHHO-PACTUTEIHLHOTO MOKPOBA, U KUBOTHOTO
mupa. [TocTeneHHo ycaoXKHUIUCh CTPYKTYpa reorpaduyeckux 30H, BUAOBOW COCTaB M OpraHU3alus
ouocdepsl.

B naseorene, HeoreHe M IUIEUCTOLIEHE MPOUCXOAMIIO MOCTENEHHOE OXJIAXKIACHHE 3€MHOU
MOBEPXHOCTHU; KPOME TOTr0, Cyllla paclIMpUiiach U ee ceBepHble nodepexns B EBpasuu u CeBepHoit
Amepuke mpoaBHraJiuch B Oojiee BBICOKME UHIMPOTH.. B Havane maneoreHa ceBepHee
HKBATOPUAJIBHBIX  JIECOB  TOSBHIIUCH CE30HHOBJIAXXHBIE  CyOdPKBaTropuajbHble  Jeca,
IIPEUMYIIECTBEHHO JINCTONAIHbIE, B EBpa3uy OHM JOXOIWJIM 10 HIMPOT cOBpeMEHHbIX Ilapmxka u
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KueBa. B Hamie Bpems jeca Takoro THMA BCTPEYAIOTCS JIMINb Ha MOJIyocTpoBax MHoctaH u
HNunoxkuraii.

[Tocnenyromiee Moxoio1aHNe MPUBEIIO K Pa3BUTUIO CYOTPONIUYECKHX, a B KOHIIE ITAJICOTeHa
(26 mMuH JeT Ha3aq) U MIMPOKOJIMCTBEHHBIX JIECOB YMEPEHHOTO Mosca. B HacTosiee BpeMs Takue
Jeca HaXOASATCS TOpa3j o IoKHee - B LeHTpe 3amanHod EBpombr u Ha [lansHem Boctoke.
CyOtponnueckue Jjeca OTCTYNWIM K Iory. bomee 4erko 000COOUIUCH TPUPOJHBIE 3OHBI
KOHTHHEHTAJIBHBIX PaifOHOB: CTENH, 0OpaMIICHHbBIE Ha CEBEpPE JIECOCTEIISIMH, a Ha I0Te - CABaHHAMH,
KOTOphIe ObLTM pacrpocTpaHeHbl mo Bcel Caxape, Ha mnonyocTpoBe Comanu UM Ha BOCTOKE
WNupocrana.

B HeorenoBom mepuoge (25-1 MuIH JIeT Ha3aa) MOXOJOAaHHE MPOAoKaIochk. Cunraercs,
4YTO Ha MNPOTSHKEHUM 3TOTO IEpUoa 3€eMHas NOBEpXHOCTh oxjaauiack Ha 8 °C. Ilpousonuio
JabHENIee YCI0KHEHHE 30HAIBHON CTPYKTYPhI: Ha paBHUHAX CEeBEpHOI yacTu EBpa3uu BO3HHKIIA
30Ha CMEUIAHHBIX, a 3aTEM W XBOWHBIX JIECOB, a OoJiee TEIUIONOOUBBIE JIECHBIC 30HBI CY3WIHCh U
CABUHYJIHCH K IOTY. B LEHTpalbHBIX YacTSIX KOHTUHEHTAJIbHBIX PailOHOB BO3HUKIIM IMYCTHIHU U
MOJIyITyCTBIHU; HA CE€BEpe MX 00OpaMJIsid CTENH, Ha I0Te€ — CaBaHHBI, & HA BOCTOKE - PEIKOJIEChS U
KycTapHUKH. B ropax 0oyiee OTUETIMBO MPOSBHIACH BBICOTHAS 30HAIBHOCTH. K KOHIy HeoreHa
IIPOU30LUIN CYLIECTBEHHbIE U3MEHEHUS NMPUPOIbl 3EMJIU: YCUINIACh JIEAOBUTOCTh APKTHUECKOTO
OacceliHa, WMHTEHCHMBHEE CTajl LHUKJIOHUYECKHE OCAaaKU B CpeaHuX Immporax EBpaszum,
yMeHbIIMIach cyxocth kimumara B CeBepHoit Adpuxe u Ilepemneit Aszuu. IIpomornkaBuieecs
MOXOJIO/IaHKE TIPUBEJO K OJIEACHEHHUIO B TOpax: AJbbl U Topbl CeBepHON AMEPHKHU MOKPBUTUCH
nenHukamu. [loxononanue, 0coOEHHO B BBICOKHX IIMPOTAX, JOCTUTIIO KPUTUYECKOTO pyOexa.

Jlis Oonblielt yacTH 4eTBEPTHYHOTO mepuona (mpubmusutensHo 1 muH - 10 ThIC. neT
Ha3a/1) XapaKTepHBI TOCIEIHUE B UCTOPUU 3eMIIM OJIeJICHEHHs: TemmepaTrypa Obuta Ha 4—6 °C
HUXKe COBpeMeHHOU. TaM, Tie BbIaiano JOCTaTOYHOE KOJIMYECTBO OCAJAKOB B BUE CHETa, JIEAHUKI
POXIAINCh U HA PaBHUHAX, HAPUMEp B CYONOJSIPHBIX IIUPOTax. B 3Toil 0OCcTaHOBKE XOJOJ KaK
OBl aKKyMyJIUPOBAJCS, IOCKOJIbBKY OTpa)kaTejbHas CIIOCOOHOCTh CHEXKHOM M JIeIHUKOBOI
nosepxHocted pocturaer 80%. BeneacTBue 3Toro jgeiHUK paciiupsiics, o0pasys CIUIOIIHON IIIUT.
Llentp onenenenus B EBpome Haxomwics Ha CKaHAMHABCKOM MosyocTpoBe, a B CeBepHOM
Awmepuke - Ha badpunosoit 3emne u Jlabpanope.

B HacTosiniee Bpemsi YCTaHOBJIEHO, YTO OJIEIGHEHUs Kak Obl MyJIbCUPOBAJIH, NPEPHIBASCH
MEXJICAHUKOBBSIMU. [IpuunHBl mynbcanuii Bce emie SBIAIOTCS IMPEAMETOM CIIOPOB  YYEHBIX.
HekoTopble M3 HUX CBA3BIBAIOT MOXOJIOAAHUE C AKTUBH3aLMEHl BYJIKAaHMUYECKOW MESTETbHOCTH.
Bynkanudeckass mbpUlb M TEMeN 3aMETHO YCHJIMBAIOT pAcCesHUE U OTPaKEHUE COJIHEYHOU
panuanuu. Tak, MpU YMEHbIIEHMH CyMMAapHOW COJIHEYHOM pajuanuu Toiabko Ha 1% BcieacTBue
3anbUIEHHOCTH aTMoc(epsl Cpe/iHsAs IIaHeTapHas TEMIIEpaTypa Bo3/1yXa JOJIKHA OHUXKAThCS Ha 5
°C. Oror 3¢¢ekT ycunMBaeT BO3PACTaHHUE OTPAXKAIOIIEH CIOCOOHOCTH CaMOW OXBAaYeHHOM
0JIEZICHEHUEM TEPPUTOPUH.

B nepuosa oneneHeHMs MOSBUIOCH HECKOJBKO NMPHUPOAHBIX 30H: caM JIEAHHUK, KOTOPBIH
o0pa3oBaJl MOJSPHBIE Nosica (APKTUUYECKUI M aHTApKTHUYECKU); 30Ha TYH/PBI, BOSHHUKIIASI BIOJb
Kpasi apKTUYECKOTo Iosca Ha BEYHOM Mep3i0Te; TYHAPOCTENH B KOHTHHEHTAJIbHBIX 00Jiee CYXHX
palioHax; Jyra B MPUOKEAHUYECKUX YACTAX. ITU 30HBI OTACISUIMCH OT OTCTYNAIOUIEH K IOTY TaWru
30HOM JIECOTYHPBI.

Aumponocennwiti 3man GopMUpOBaHUs reorpadudeckoil 0007I0YKM Ha3BaH TaK B CBS3H C
TE€M, YTO pa3BUTHE MPUPOABl Ha MPOTIKEHUHM IMOCIECTHUX COT THICAYENIETUH NPOMCXOIUIIO B
IIPUCYTCTBUM YeJIOBEKAa. Bo BTOPOI MOJOBHHE YETBEPTHUUHOIO NMEPHOJA MOSBUINCH JPEBHEHUIINE
JIOQW apXaHTpombl, B yacTHocTH nuTekanTpon (B HOro-Boctounoit Asuu). ApXaHTpPOIIBI
cymectBoBasid Ha 3emuie anurenbHoe BpeMsa (600-350 Teic. et Hazax). OAHAKO aHTPOMOTEHHBIM
nepuoa B pa3BUTHUU reorpaduueckoil 00OJOYKM HACTYNMWJI HE Cpa3y BCle[ 3a MOSBICHUEM
yenoBeka. CHauana BO3/JEHCTBHE YelOBeKa Ha reorpauyeckyro 000J0YKY ObUIO HUYTOKHBIM.
CobupaTenbcTBO U 0XO0Ta € MOMOIIBI0 AYOMHOK WIM MOYTH HEOOpaOOTaHHOTO KaMHS IO CBOEMY
BO3/JCICTBUIO HAa MPUPOAY Majo OTIMYAIU JPEBHEHMILEro 4eJ0BEKa OT >KMBOTHBIX. /[peBHeMIINi
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YeJIOBEK HE 3HaJl OTHS, HE UMEJ NOCTOSHHBIX XWIMIL, HE MOJb30Bayicad oAckaou. Iloatomy oH
IIOYTH ITOJHOCTBIO HAXOIMJICS BO BJIACTH NPUPOIBI, a €r0 SBOIIOIUOHHOE Pa3BUTUE OIPENEISIIOCH
B OCHOBHOM OMOJIOTHYECKUMH 3aKOHOMEPHOCTSIMH.

Ha cmeny apxaHTponaM NpunuM Majge0aHTPOIBI - IPEBHUE JIIOIHU, IPOCYIECTBOBABLINE B
obmeii crnoxknoctu cpbime 300 Teic. et (350-38 ThIC. JeT Hazam). B 3To Bpems mepBOOBITHBIN
YEJIOBEK OBJIAJENl OTHEM, YTO OKOHYATEIbHO OTIENIMIIO €ro OT >KMBOTHOro napcrsa. OroHs crai
CPEACTBOM OXOTHI M 3aIUTHI OT XHUIIHUKOB, U3MEHWJI COCTaB IHIIH, IOMOT YelIOBeKy B Ooprbde ¢
XOJIOZIOM, YTO CIIOCOOCTBOBAJIO PE3KOMY paclIMpeHHio objactu ero oburanus. [lameoanTponsl
CTaJIM IIMPOKO MCIOIb30BaTh MEUIEPhl B KAUECTBE JKMIIMII, UM OblJIa U3BECTHA OEHK/A.

ITpumepno 38-40 TbIC. €T Ha3aj] NaJCOAHTPOIIOB BBITECHHJIM HEOAHTPOIBI, K KOTOPHIM
OTHOCHUTCSI COBpEMEHHBIH uesnoBek HOMO sapiens. IMeHHO K 3TOMY BpeMEHH M OTHOCST Ha4ajo
aHTponoreHHoro nepuoga. Co3naB MOLIHBIE IPOU3BOAUTEIBHBIE CUIIBI, KOTOPBIE YYacTBYHOT B
rmobanbHOM — MacmTabe BO  B3auMoJeicTBUM  Bcex chep 3emum, YenoBeK IpuUIaeT
LIEJICHANPAaBIEHHOCTh TIpoLlecCy pPa3BUTHs reorpadudeckoil ob6omnouxku. IlouyBcTBOBaB cBOE
MOTYIIIECTBO, YEJOBEK Ha COOCTBEHHOM OIbBITE YOEAMJICS, 4TO €ro Oaromnojiydyue Hepa3pbhIBHO
CBS3aHO C IIOJHOKPOBHBIM pa3BUTHEM Ipuponabl. Oco3HaHWE ATONM HCTHUHBI 3HAMEHYET Hadallo
HOBOTO 3Tara 3BOJIONUH Teorpapuueckoil 000JOYKM — dTala CO3HATEIBHOTO PETYIHMpPOBAHUS
IIPUPOJHBIX IPOLECCOB, HMMEIOIIETO LEIbI0 JOCTHKEHUE T'apMOHMYHOIO Ppa3BUTHS CHCTEMBI
«TIPHPOJIA - OOIIECTBO - YEIOBEKY.

Bomnpoc 3. I'eorpajduueckasi cpeaa u riiodajbHbie MPO0JIeMbI YeJI0BeYecTBA

K 6a30BBIM B €CTECTBO3HAHUU OTHOCHTCS MTOHATHE 2eoepaguieckoli cpedsl, 00 KOMopoll
00bIYHO NOHUMAIOM Yacmb 2eo2pagpuueckol 00010YKU, 6 MOU UIU UHOU Mepe OCE80EeHHAs.
Yell08eKOM U B06lIeYeHHAss 8 obwecmeenHoe npouzeoocmeo. CaMo TIOHSATHE «reorpaduueckas
cpena» Obui0 BBeAeHo J. Pexmio u JLU. MeunukoBeiM. ['eorpaduueckas cpena mpeacTaBiiseT
co0O0il CJIO)KHOE COuYETaHUE NPUPOJHBIX U AHTPOIOIEHHBIX KOMIIOHEHTOB, COCTABJISIOIINX
MaTepHaJIbHYI0 OCHOBY CYIECTBOBAHHUS 4elloBeyeckoro obmiectBa. CUMTAETCs, YTO CO BPEMEHEM
reorpaduueckas cpeia Oyaer Bce O0JIbIIe pacupsATHCS U B KOHIE KOHIIOB €€ TPaHHIIBI COBIAAYT C
reorpaduyeckoit 000JI0YKOH.

B nacrosiiee Bpems moHsiTHE «reorpaduyueckasi cpeay 4acTo 3aMEHSIIOT 00Jiee 0O0IMM —
«OKpYXarolas cpesia», KoTopas BKIto4yaeT B ce0s yacTh COTHEUHON CHUCTEMBI, TOBEPXHOCTh 3EMITU
U ee Helapa, KOTOpbIe MONAAalT B cdepy ACATEIbHOCTH 4YEJIOBEKa, a TaKXKe CO3JaHHBIA UM
MaTepHagbHbIl MUp. OKpY)XaloUlyl0 cpeay OOBIYHO pa3/eisioT Ha EeCTECTBEHHYIO, KOTopas
BKJIIOUAET B ce€0s1 HEXXMBYIO M )KMBYIO YaCTH MPUPOJIBI - Teorpaduyeckyro 00onouky (ouochepy), u
UCKYCCTBEHHYIO, KOTOpas BKJIKYAaeT BCE TO, YTO SBJISETCS MPOAYKTOM YEJIOBEYECKOU
JeSITEIbHOCTH, - MPEeIMEThl MaTepUalbHON U AYXOBHOHM KYJIbTYpbl (rOopojia, MPEeANpUsTHs, JOMa,
JIOPOT'H, aBTOMOOWIJIM U T.1.).

YenoBek kak OMOJIOTMYECKUH BHJI CBSI3aH C OCTAJIbHBIMU KOMIIOHEHTaMU reorpaduueckoit
o0osouku (O6uocdeprl), a €ro OpraHu3M BXOJUT B KPYroBOPOT HPUPOJbI U TMOAUUHSETCS €€
3akoHaM. YenoBedyeckuil opranusM, Kak U OpraHu3Mbl APYTUX KMBOTHBIX, pearupyeT Ha CyTOYHbIE
U CE30HHBIE PUTMBI, W3MEHEHHUS OKpPYKAIOIIEH TEMIEpaTypbl, MHTEHCHUBHOCTb COJHEYHOIO
u3nydeHus u T.1. Ho yenoBek He mpocro Omonormueckuii Buja. OH SIBISETCS COCTABHOM YacCThIO
0co0o0il coumanbHOM cpeabl - obmectBa. Cpena yenoBeka — 3TO HE TOJBKO MPHUPOJA, OHA
dopMupyeTcss TakKe COIMATbHO-3KOHOMHYECKMMH YCIOBUAMHU. Jloogu MoOryr He TOJIbKO
npucnocabauBaThcs K MPUPOJAE, HO U M3MEHATh ee. CaMm Ipolecc Tpyla Kak OCHOBAa Pa3BUTHUS
oO1iecTBa ecTh IPOLECC AKTUBHOTO BO3/IEHCTBUS Y€JI0BEKa HA IPUPOY.

UYenoBek M OOIIECTBO Hepa3pbIBHO CBs3aHbl ¢ reorpaguyeckoil cpenoid. CremneHb
BO3/JICHCTBUS MPHUPOABI M 3aBHUCHUMOCTh 4YeJIOBEKa OT Hee SBISAIOTCS MPEIMETOM H3YUYECHHS
reorpauecKkoro AeTepMHHM3MA. B Hacrosiee BpeMs HAeU Teorpapuueckoro IeTepMHHH3MA
pa3BUBAIOTCS B COLMAIBHOMN reorpaduuu, u3ydaromiei TeppuTOpHaIbHYI0 OpraHu3aliio o0IIecTBa,
U B TEONOJIUTHKE, KOTOpas M3y4aeT 3aBUCHMOCTb BHEIIHEH MOJIMTUKM TOCYAApCTB U
MEXIYHApOJHBIX OTHOLIEHUH OT CHUCTEMbl MOJUTHYECKHX, HSKOHOMHUYECKMX M BOEHHBIX
B3aMMOCBS3€H, OOYCIIOBJIEHHBIX TeOorpapuuecKuM MOJOXKEHUEM CTPaHbl (PErMoHa) U JPYTUMH
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¢u3uKO- U SKOHOMHUKO-reorpapuueckumMu ¢akrtopamu (KIUMaToOM, NPUPOIHBIMU pecypcamu |
T.J.).

OpurnHaIbHYIO KOHLEHIHMIO B PYyCIe TeorpaguuecKoro JeTepMUHN3MA TpeIoui B 1924
r. JLU. MeunukoB B pabote «lluBunuzamnus u Beaukre uctopuueckue pekun» [26]. OH yTBepkaa,
YTO Pa3BUTHE YEIOBEUECKOTo OOIIECTBAa OIPENENACTCs B MEPBYIO OYepeab OCBOCHHEM BOJHBIX
pecypcoB u myrell coobmenus. CorsiacHO MEYHUKOBY, pasBUTHE LMBMIM3ALMHA HEPEXUIO TPU
CTaZuy, KOTOpBIE IIOCJIEIOBAaTEIbHO CMEHsUIM Apyr npyra. Ha mnepsoil craguu -peyHOM —
00I11eCTBO Pa3BUIIOCH 0J1arofapsi OCBOCHUIO U MCIIOIb30BaHMIO BeIUKKUX pek Kurtas, Unauu, Erunra
u Meconoramuu. Ha BTOpO#l CcTagum — CpeIuU3eMHOMOPCKONM — JIIOAM OBJAAEIN MOPCKHUMHU
IPOCTPAHCTBAMHU M IEpeMEIAINCh ¢ KOHTHMHEHTa Ha KOHTUHEHT B mpeaenax EBponsl, Asuu u
Ad¢puxn. Oxeannyeckast CTafusi Ha4yaJlach ¢ OTKPbITHEM AMEPUKH M €€ aKTHMBHBIM OCBOCHHEM WU
o0beIMHIIIA BCe UBMIN3ALUK B MaciiTade 3eMIIH.

Wnen B3auMOCBSA3M OKpY’Kalollel cpebl 1 o0lIecTBa HAUIM OTpaskeHne B padortax B.I.
Bepnanckoro, K.D. [{uonkosckoro, A.JI. UmxkeBckoro. Tak, UmkeBckuii 0OpaTuia BHUMaHHE HA
B3aUMOCBs3b akTUBHOCTH COJHIIA ¢ OMOJIOTHYECKUMH U COIMAIbHBIMU Tporieccamu Ha 3emie. Ha
OCHOBE 00JbIIOr0 (haKTUYECKOT0 MaTepuasia OH pa3padoTan KOHIEMIHIO, COIJIACHO KOTOpOH
KOCMHYECKHE PHUTMBI BIUSIOT Ha OHOJOTMYECKYIO ((pU3MYEeCKOe M TMCHUXUYECKOE COCTOSHHE) U
00I11eCTBEHHYIO (BOIHBI, OYHTBI, PEBOJIOLMH) KU3Hb 4enoBeka. Ilo moacueram YUmkeBCKOro, BO
BpeMsI MUHUMAJIbHON COJIHEYHOM aKTUBHOCTH NpPOUCXOAUT He Oosiee 5% Bcex cCOLUANbHbBIX
IpOosIBJIEHUI B 00IIECTBE, TOr1a Kak BO BpeMs nuka akTuBHOCTH ConHIla ux aouss gocruraer 60%
[37].

OTHOCHTENBHO BOIIPOCA, BIUSET JU reorpaduueckas cpesia Ha BOSHUKHOBEHHUE, Pa3BUTHE
Y MCYE3HOBEHME TE€X MJIM MHBIX ITHOCOB Ha 3emJie (3THOI€HE3), HE CIOKUIOCh €qUHOTro MHeHus. C
touku 3penus I0.B. bpomies, C.A. TokapeBa u APYyruxX OTEUYECTBEHHBIX YUYEHBIX, STHOI'€HE3 - 3TO
IPEeX/Ie BCEr0 COIMANBHBIA Iporecc M Ha (HOPMUPOBAHHE STHOCOB B IEPBYIO OUYEPEIb BIUSIOT
COLIMAJIbHO-3KOHOMHUYECKUE (aKTOPBhl, IOITOMY IIPH €ro U3Y4YEHUH 11e1eCO00pa3HO UCIOIb30BaTh
(opMalMOHHBIN NOJX0A U AHAIU3UPOBATh BHYTPUITHUYECKUE MPOLIECCHI [4].

Hpyroit Toukn 3penus npunepxkusaics JIL.H. I'ymunes [14]. CornmacHo ero rumorese,
[JIaBHYIO POJIb B (JOPMUPOBAHUHU 3THOCOB UIPAIOT OMOJIOTUYECKUE U MICUXOJIOTHYECKHE (PaKTOpHI, a
cllefloBaTeNlbHO, Teorpaduueckas cpeaa. ['ymusieB mnojarai, 4TO €IMHCTBEHHBIM HAJEKHBIM
KpUTEpUEM MJI1 XapaKTePUCTUKU 3THOCA U CYNEpAITHOCA (IPYHIbl ATHOCOB) MOXKET CIYXHUTh
CTEPEOTHII MOBEACHMS, TO3TOMY 3THOIEHE3 CIEIyeT pacCMaTpuBaTh HE KaK COLMAIBHBIM, a Kak
pUPOHEIN Tiporiecc. [lo ero MHEHHIO, OOJIBIIMHCTBO 3THOCOB (CYNEPITHOCOB) MEPEKUBAIOT (Da3bI
CTaHOBJIEHUS, TIOJbEMA, HAIUIOMa, yIaaka U romeocrasa. [IBuxkymnieil cuioil atHoreHesa ['ymuies
CUMTAJ HNACCUOHAPHOCMDb - HENPEOAOIMMOE BHYTPEHHEE CTpPEMIIEHHE K JEeSTEeNIbHOCTH,
HalpaBI€HHOE Ha JOCTI)KEHHE Kakoi-mMbo Iemd U CBOWCTBEHHOE OTJENIBHBIM JIMIIAM,
KOJUIEKTHBAM M LEJIBIM Hapojam, MOMaBIINM B 30HY TaK Ha3bIBa€MOI'0 MaccMoHapHoro toiuka. [lo
3TOM THIIOTE3€, MACCHOHAPHOCTh OOYCIIOBJIEHA HEPAaBHOMEPHOCTHbIO OMOXHMMHYECKOH »HEpPruu
’KUBOTO BellecTBa Onochepsl BO BDEMEHU U B POCTPAHCTBE.

B HacTod1ee BpeMs Ioslydnsia IIUPOKOE pacpOCTPAHEHUE ApYyras OpUTMHAIbHAS Ules -
yaeHue o Hoocghepe (cepe pazyma). B ocHOBaHMHM ATOTO YYCHHS JIEKAT WJIEH, BHICKa3aHHBIC B
Havane XX B. D. Jlepya u II. Teitsspom ne Hlapaenom, KoTopble paccMaTpuBad Hoochepy Kak
HEKOe HJeabHOE 00pa3oBaHUE, BHEOMOCPEPHYIO 00O0JIOUKY MBICTH, OKpYyXarouryro 3emitro [36].
OCHOBBI COBpEMEHHOT0 yueHHs o0 Hoochepe chopmynuposan B.U. Bepnaackuit. OH monarai, 4to
Hooc(epa - 3TO, BO-TIEPBBIX, COCTOSHUE IUJIAHETHI TOCJIE TOro, KaK YeJOBEK CTall KpPYMHOH
npeoOpasyroliei CUIoi; BO-BTOPBIX, 00JaCTh aKTUBHOT'O MPOSIBIICHUS] HAYYHOIH MBICIIH; B-TPETHUX,
IJIaBHBIN (aKTOp MepecTpoku U u3MeHeHus: ouocdepsl [6, 7]. Ceituac cuuraercs, 4To Hoochepa
npejcTaBisier co0oil 00macTh B3aMMOACUCTBHUSL UYEIOBEKAa W MHPUPOIBI, B TMpeAeraax KOTOpOH
pa3yMmHasi 4eloBedecKas JAESITEeIbHOCTh CTAaHOBHUTCS OCHOBHBIM OIPENESIIOIUM  (pakTopoM
pa3BUTHs; Hoocepa €CTb KAueCTBEHHO BBICIIAs CTagusl pa3BUTHA Ouocdepsl, CBA3aHHAS C
KOPEHHBIM NpeoOpa3oBaHMEM KaK HPHUPOJbI, TaK M CamMoro ueioBeka, T.e. Hoocdepa - 3TO
KayeCTBEHHO HOBOE COCTOsiHME Ouocdepsl, ee ouepeqaHas TpaHchoOpMalus B XOJ€ SBOJIIOIMH.
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CrpykTypa HOOC(Epbl BKIIOYACT: YEJIOBEUYECTBO, COLMUAIBHBIE CHCTEMBI, HayKy, TEXHHKY H
TEXHOJIOTMM B E€IUHCTBE ¢ Oumocdepoii.XapakTep B3aUMOJEHCTBUS OOIIECTBA W MPHUPOILI BO
MHOT'OM OOYCIJIOBJIEH CTEIEHbIO OOIECTBEHHOTO pa3BUTHs. BiusHue reorpadudeckoil cpensl Ha
00I11eCTBO MPOSABISAETCA B OOLIECTBEHHOM pa3AeiIeHUU TPYa, Pa3MEILICHUU U Pa3BUTUHU PA3IUYHBIX
oTpacyiell IPOM3BOJCTBAa, & CJEAOBATEIbHO, B YPOBHE IPOU3BOJUTEIIBHOCTH TPYAd, Pa3BUTUHU
CHOCOOHOCTEH uesoBeKa, TeMIax pa3BUTHs OOLIECTBA B LIE€JIOM, Pa3BUTHS IPOU3BOJCTBEHHBIX
OTHOIIEHH, COITUAIEHO-TICUXOJIOTHYECKOM OOJIMKE U HACTPOE OOIIEeCTBa, T.€. Ha €r0 MEHTAJIUTETE.

BnusiHue dyenoBeka Ha IPUPOY CBOJUTCS K YETHIPEM OCHOBHBIM BUIAM U3MEHEHHUS:

O CTPYKTYpBI 3€MHOH MOBEPXHOCTH (pacmamika crerneii, BbIpyOKa JIecoB, MEIHOpaius,
CO3J/l1aHU€ UCKYCCTBEHHBIX 03€p U MOpeH u T.1.);

¢ cocraBa Oumoctepsl, KpyroBopora u OajlaHCa claralOlIUX €€ BEIecTB (BBIOpOC
pasIMYHbIX BEIIECTB B arMocepy U B BOJAHBIE OOBEKTBHI, M3bSITUE HCKOMAEMBIX, U3MEHEHHE
BJIaroo0opoTa u T.11.);

¢ 3HEpreTHYecKoro, B YaCTHOCTH TEIUIOBOTO, OajlaHCa OT/ENbHbBIX PaliloHOB 3€MHOTO Iapa
U BCEH ILIAHETHI;

¢ OHMOTHI (COBOKYIMHOCTh >KHMBBIX OpPIaHU3MOB) B pE€3yJIbTaTe UCTPEOJCHHS HEKOTOPBIX
BUJIOB JKUBBIX OPTaHU3MOB, CO3/JaHHUS HOBBIX MOPOJ] )KMBOTHBIX M COPTOB PACTEHHH, ITEPEMEIICHUS
UX Ha HOBBIE MeCTa OOMTaHUS.

WNnmroctpaneil HeoOXOOUMOCTH y4eTa BCEro KOMIUIEKCA MPUPOJHBIX (PaKTOpOB B
npolecce MpUPOIONOIb30BaHUS MOTYT CIIY)KUTh CTaBIIME YK€ XPECTOMAaTUHHBIMU JiBa IpuUMepa
[1]: 1) amepukanckue ¢epmepsl Ui yIAy4IIEHHS TPaBOCTOS JIyTOB MAacCOBO IMPHUMEHWIN
repOuruabl. Ho 3To moryOuio uBHSKH, CITYKUBIIKE MUIIEH 600pam.

BoOps! moKkuHYIHM PeKy, BEICOKUN YPOBEHb KOTOPOI MOIAECPKUBAICS TOCTPOCHHBIMA UMHU
wIoTUHaMU. [IJOTUHBI MOCTENEHHO pa3pyLIWINCh, peka oOMernena, morudia BoAMBIIAsCS B HeEH
prI0a. 3aTeM BO BCEi MECTHOCTH IMOHHU3HIICS YPOBEHb TPYHTOBBIX BOJ M OoraThle IOWMEHHBIE JIyTa,
pagu KOTOpBIX ObUIM NPUMEHEHBl (GUTOHIMIBI (repOULUIBI), OCYXOMOMWINCh U TOTEPsUIU
LEHHOCTh. 3aJlyMaHHOE MEpOIpPUSATHE HE CpabdoTajgo M[OTOMY, YTO JIIOAM IOIBITAIUCH
BO3/I€HCTBOBATH JIMIIb HA OJHO 3BEHO CJIOXKHOM LieNM NpUYMH U cieacTBuil; 2) B Kurae Obuin
YHUUTOKEHbI BCE BOPOObHU, MOEIABIINE OIPOMHOE KOJIM4ecTBO 3epHa. Ho BopoObH, camu Oyayun
3€pHOSAHBIMU, KOPMSAT MTEHIIOB HaceKoMbIMU. [loaTomy wucTpeOieHne BOpPOObEB HapyIINIO
CJIOKMBIIEECS B NPUPOJE pPaBHOBECHE: T'YCEHHIIBI HEBEPOSITHO Pa3MHOKUIINCH M OOPYIIWIINCH Ha
caJibl U TYTOBHUKH.

B XX B. yenoBe4yecTBO BIUIOTHYIO CTOJIKHYJIOCH C IJI00albHBIMU MpOOJIEeMaMu, KOTOphIE
HE MOTYT OBITh PELIeHbl KaKOH-11M00 OJHOM CTpaHOW, OHU TPeOYIOT OOBEIMHEHHBIX YCHIIMH BCEeX
rocylapcTB U HapoaoB. MHorue rio0anbHble MPOOJEMBbl CBOJSTCS K HECOBEPIIEHCTBY
B3aMMOOTHOIIEHUH oOliecTBa M NOPUPOAbI, NPUBOAALIEMY K Kpusucy. B Hacrosiiee Bpems
YeJIOBEYECTBO PACIIONAraeT TaKUM TEXHHYECKHM MOTEHIIMAJIOM, KOTOPBIM CIIOCOOEH CYIECTBEHHO
HapylUTh OHOJIOTHYECKOe paBHOBecHe. V3-3a pe3KOro yBENMYEHHUS YUCIEHHOCTH HaceJIeHMS,
WHIYCTpHATHM3AIMA W ypOaHHW3aIllMA XO3SHCTBEHHBIE HArpy3KH CTall IMPEBBIIIATH CIIOCOOHOCTH
HKOJIOTHYECKUX CHCTEM K CaMOOYHMIICHUIO M pereHepanud. JTO B CBOIO O4epe/lb 00YCIIOBINBAET
HapylIeHHe KPyroBOPOTOB BEIIECTB B OMocdepe: HCTOLIAIOTCS IPUPOIHBIE PECYPCHI, UTO MIPUBOJIUT
K BO3HHMKHOBEHHUIO PECYpPCHO-3HEPreTHMYECKUX MpoOsIeM, M HaKarIuBaeTcsi OOJBIIOE KOJIMYECTBO
BPE/IHBIX BEILIECTB, BCIAEACTBHE YETO BO3HUKAIOT HKOJIOTMYECKHE TTPOOIEMBI.

Pecypcno-snepeemuueckue npobnemvi CBSI3aHBI C T€M, YTO C HEKOTOPOTO BPEMEHHU
NOTPeOHOCTh B M3BATUHM W3 MPHPOIBI PECYpCOB HAUYMHAET IMPEBBIMIATH CIIOCOOHOCTH MPHUPOIBI K
pereHepanyy, MOCKOJIbKY MHOTHE MPHUPOIHBIE PEecypchl KOHEUHBI, a YHMCICHHOCTb HACeIeHUs
3eMiu MOCTOSIHHO Bo3pacTtaeT. PemieHue 3Toi mpoOieMbl TECHO CMBIKAETCS C PELIEHHEM APYTUx
npobJeM: palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS, IIOUCKOB AIbTEPHATUBHBIX CIIOCOOOB MOTYYECHUS
SHEPTUH, PETYIUPOBAHHS YHCICHHOCTH HACEJICHHUS, IIPOIOBOILCTBEHHOMN MPOOIEMBI U T.]1.

Okonozuyeckue npobiemsl CBSI3aHbI C YXYIIIEHUEM KauecTBa OKPYKAIOIIEeH cpe/ibl B CBA3U
C HapylleHueM OajaHca BEIECTB B IPOLECCe MPUPOAOIIOIB30BAHUS 10 CAEAYIOIUM IPUYUHAM:

149



O cBemenne aecoB. OcobeHHO 310 3aMeTHO B AMaszonuu u HOro-Bocrounoit Asum, rae
IUIAHOMEPHO YHHUYTOXKAIOTCA Jieca. DTO NMPHUBOAMT K HAPYLICHUIO BOJHOTO PEXHMMa U CHUXKAET
coJiepKaHue KUCIopoia B atmocepe;

¢ mpolecc ONMyCTBIHUBaHMs, B pe3yjibTaTe KOTOPOrO BBIBOAUTCSA M3 000poTa OoJbIOE
KOJIMYECTBO  CEJIbCKOXO3AWCTBEHHBIX M JPYrUX 3eMenb. BO MHOroM 3TO 0OYCIIOBJIEHO
HEpaLOHAJIbHBIM UCIIOJIb30BaHUEM [IOYB U NIEPEBBINACOM CKOTA;

0 UCTOIIEHNE BOJHBIX PECYPCOB U YXYALICHHE UX KaYeCTBa;

O 3arpsi3HEHHME OKpPYXKaIoLIEH cpelbl B pe3ysbTaTe JOObIUM MOJE3HBIX MCKONAeMbIX U UX
nepepadOTKH B KOHEUHBIH MPOIYKT, U3-3a YEro MPOMCXOJUT BHIOPOC BPEIHBIX BEHIECTB B MOYBHI,
BOJly, arMoc(epy, IPOMCXOIUT JAerpajanus OMocdepbl, YTO B KOHEYHOM CUETE€ OTpa)kaeTcsi Ha
3710pOBbE JIFOJEH;

¢ paspyllieHHEe O030HOBOTO CJI0s aTrMoc(epbl, 3alMIIAOMIEr0 3eMJII0 OT H30BITOYHOTO
yapTpaduoneToBoro u3nydyeHus. CuuTaeTcs, 4TO MOBBIIICHHE 00beMa aHTPOIIOTEHHBIX BBIOPOCOB
OIPENICIEHHOr0 Kjacca JIeTYy4uX COEJUHEHUH B arMocepy OCOOEHHO CHJIBHO pa3pyllaeT
030HOBEIH CIIOH;

¢ mapHUKOBBII >(deKT BciaencTBhe H30BITOYHOrO BBIOpOca B aTtMocdepy AMOKCHIA
yriepoja.

PaccmoTpuMm mnoapoGHee HekoTopble TInobaibHble mpoOieMbl. Tak, ocTpoTa BOAHOM
npo0OsieMbl B LeJIOM Ha 3emiie 0OyCIIOBJIEHA TEM, YTO XOPOILIME BOJbl MOPTUT YEIOBEK CBOEH
JeSITeIbHOCTBIO, MOTpeOJieHe BOJbI pacTeT, a BOAHBIE PECypCchl HE yBeNIM4YHMBaroTCs. Boabl Ha
36MHOM IIOBEPXHOCTM MHOIO - MOYTH 1,5 Mipay KM®, HO MaJlo XOpOIIeW IpecHOM BOJbI,
HeoOXxoauMon s mroed U TexHuku. IIpecHas Bojma (JIbIbl, 03epa, PEKH) COCTABISAET TOJBKO
1/2000 Bceit BOJIbI, M TIOYTH BCSI OHA COCPEAOTOUCHA B JICTHUKAX, TIIABHBIM 00pa3oM B AHTapKTHIC.
Jonst mOCTYMHOM >XKUIKOM mpecHOoi BoAbl He mpeBbimaeT 1/40 Bceld mpecHON BOJbI; HO HE BCHO
KUAKYIO IPECHYIO BOJY MOYKHO MCIOJIb30BaTh, @ TOJBKO €€ U30bITOK - CTOK, NHAY€E MPECHBIE BOJIbI
ucromarcs. Kpome TOro, BojaHBIE 3amachl paclpe/eleHbl HEPaBHOMEPHO: MHOTME paloOHBI U
rocysnapcTBa OeIHbI BOAOH.

Pemenue mpoOieMbl MUIIEBBIX PECYPCOB CBA3aHO C BOIPOCOM O TOM, MCTOIIAIOTCS JIH
npuposHble pecypcbl 3emiu. YenoBek MOTpedsiseT B NUILY TIJIABHBIM 00pa3oM OpraHHYecKoe
BemiecTBo. Kaxplil ueraoBek JOKeH MOoTpedsTh B roj okosio 40 kr Msca, okosio 20 Kr peIObI U,
KpOME TOI'0, paCTUTENbHYIO NuIly. OpraHnyeckoe BEIIeCTBO, MOTPEOIIIEMOE YEIOBEKOM, SIBIISETCS
yacThl0 Ouomacchl 3emild, KOTOpas COCTaBiseT oOkoyio 2,7 - 10% T, a mogein 6 - 10°.
CnenoBarenbHO, Ha OJHOIO 4YelloBeKa Mpuxoautcs okoyio 50 T opranmdeckoro BemiectBa. Ho
4yTOOBI HE UCTOIUTH OMOMACCY, YEJIOBEK JODKEH HCIOJIb30BATh €€ MPHUPOCT - YpOrkail, 3aBUCAIINN
OT MPOJYKTUBHOCTH XUBOTHBIX U pacTeHui. OHaKo HacelleHne 3eMJIu TUTaeTCs HEpaBHOMEPHO, U
xyxe B lOxHoli Amepuke, pazBuBaromuxcs crpanax Adpuku u FOxHON A3zuu, rne orMevaercs
0COOEHHO OOJBIION MPUPOCT HaceleHus. B 3THX permoHax ypoxailHOCTh HIIEHULBI B 3-4 pasa
HIDKE CpPEJHEMHUpPOBOW, M HaceleHHe HepoenaeT. YToObl JIMKBUAMPOBATH 30HY TIOJ0AA, HAlO
YBEJIMUUTh NOTpedseHne numu B 3 pasza. [nst 3TOro Hy>KHbl OrpOMHBIE CpPEJICTBA, pPaBHbIE
3aTparaM, IOHECEHHBIM IOCy1apcTBaMu BO BTopoil MUPOBOM BOMHE.

PacripocTpaneHo MHEHHME, UYTO 3€MHOW MOBEPXHOCTUM YIrpOXKaeT TNEperpeB Hu3-3a
napHUKoBoro a¢dekra. Bpiensior cienyroomume NPUYMHBI  AHTPOIOTEHHOTO  Ieperpena:
HAKOIUICHHWE COJIHEYHOW TEeIJIOThI B pE3ysIbTaTe 4YeOBEYECKOW NeATeIbHOCTH M YyBEJIUYEHHE
HHEPIuu, BbIpabaThIBAEMOI UeI0BEUYECTBOM. 3eMHasl aTMoc(epa 3a1ep >KUBAET TEIIO TOBEPXHOCTH
3eMu Tak JKe, KaK CTEKJIO COXpaHseT Teryio B mapHuke. [lapHUKOBBIN 3¢ (deKT ycmimBaeTcs ¢
YBEJIMUYEHUEM COJIEpKaHMsI B aTMOc(epe YIIEeKUCIIOro ra3a U BOASHOro napa. [ J1aBHbI MCTOYHUK
YIJIEKUCIIOro Ta3a - MPUPOAHBIN - JbIXaHHE pacTeHUi (HOYBIO) M JKMBOTHBIX — JIEWCTBYET B
TE€YEHHE HECKOJIBKHX MWIINApJAOB JIeT. BTOpoil MCTOYHMK — aHTPOINOIE€HHBII — MIMPOKOE
HCIIOJIb30BaHUE YEJIOBEKOM IOPIOYHMX IMOJIE3HBIX MCKOMAEMbIX - yIiisl, HeTH U ra3a (MeTaHa), npu
C)KMTFaHUM KOTOPBIX BBLIENISIETCA Yriekucaeld ra3. Ilo mepe pasBUTHUS NPOMBIIIJIEHHOCTH
KOJIMYECTBO YTJICKUCIIOTO ra3a B arMocepe Bo3pactaet kaxasie 10 net Ha 10%. Yke ceromns ero
BJIBO€ Oouiblie, ueM Obu10 B atMocepe B koHIe XIX B. IlapHukossiit 3 ekt arMocdeps! BIusIeT u
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Ha TeMIlepaTrypy 3eMHOU noBepxHocTH. CorimacHo ogHoM u3 oueHok, B 3000 r. temmeparypa ee
yBenuuutces Ha 12 °C.

Bropas npuunHa HarpeBaHUs 36MHOM MOBEPXHOCTH - JIEATEIBHOCTh YEJIOBEKA, KOTOPBII
BbIpa0aThlBa€T DSHEPIHI0 BO BCE BO3PACTAIOUIMX KOJIMYECTBAX. OJTa OSHEPrus IOCTYHaeT B
reorpaguueckyro 000704yKy. COrllacCHO BTOpPOMY 3aKOHY TEPMOJMHAMUKH, BCE BUIBI SHEPIHU
MEPEXOJIAT B TEILUIOBYIO, CJIEI0BATEIbHO, 3¢MHAas IIOBEPXHOCTH BCE OOJIbIIIE pa30rpeBaeTCsl.

B Hacrosee BpeMss NPUHUMAIOTCSI MEPBI 10 JIUMKBUJALUKN OTAEJIBHBIX IIPOTUBOPEUYHUIl BO
B3aMMOJICHCTBUH MPUPOABI U obmiecTBa. OT TOro, Kak KaxkJblii U3 Hac OyAeT y4acTBOBaTh B 3TOM
npoliecce, 3aBUCUT Oy1yIlee YeI0BEUeCTBa.

Takum 00Opa3oM, CyTh COBPEMEHHBIX TJIO0ANbHBIX MPOOJIEM YelIOBEYEeCTBA CBOAMUTCA K
CJICAYIOIIMM OCHOBHBIM MOMEHTaM: OBICTPOE HCTOIIEHUE MPUPOIHBIX PECYpPCOB - CBHIPHEBBIX,
SHEPreTUYecKux; ObICTpoe 3arpsA3HEHHe NPUPOJHOM cpeasl - aTtMocdepsl, JUTOCPEpHI,
runpocdepsl. Bce 3T0 HakmagsiBaeTcss Ha OBICTPOE YBEJIWYECHHE UHMCIEHHOCTH 4YelIOBEUYECTBA.
CnepnoBarenbHO, 4YTOOBI BBIUTHM M3 KpuU3Hca, HEOOXOIUMBI pa3yMHOE CaMOOTpaHUYEHHE B
pPacxXoJ0BaHUU TPUPOAHBIX PECYPCOB, OCOOCHHO HHEPIreTHYECKUX HMCTOYHHKOB; TMOJEpKaHHE
JUHAMHYECKOTO PABHOBECHS MEXIYy MPHUPOAONH U 4YeloBeKoM; (opmMupoBaHuE B 0OIIECTBE
HKOJIOTMYECKOTO CO3HAHUA. JTO TpeOyeT pa3pabOTKU HOBBIX METOAOJIOTMYECKUX M METOAMYECKUX
MOJIXOJIOB, B TIEPBYIO OYEPEh B paMKaX €CTECTBO3HAHMS, KOTOPbIE ObI MOTJIH MO3BOJIUTH BBHIUTH U3
COBPEMEHHOTO SKOJIOTUYECKOTO KPU3HCA M PEIIUTh TII00ATBHBIE TPOOJIEMBI YEIIOBEYECTBA.

2. METOAUYECKHUE YKA3AHMUA 110 BBIIIOJIHEHHUIO
JIABOPATOPHBIX PABOT
He npenycMoTpeHs! ydeOHBIM IIIaHOM

3. METOANYECKHUE YKA3AHUA _
1O NPOBEJAEHUIO IIPAKTUYECKUX 3AHATHUU

He mpexycMoTpens! yueOHBIM TIIIaHOM

4. METOANYECKUE YKA3AHUA
O MPOBEJEHUIO CEMUHAPCKHUX 3AHATUIA

4.1 Cemunap Nel ( 2 gaca).
Tema: «Hpe]:[MeT N UCTOPUA CTAHOBJICHHUA €CTCCTBO3HAHUA»

4.1.1 Bonpochl K 3aHATHIO:
1.EcrecTBeHHas u ryMaHuTapHas KyJlIbTypa OTJIIMYHME U oOl1ee.
2. Ilonumanue u 00BSICHEHHE, U UX BUILI.
3.Hayunsiii meron. I'nnote3a. Teopus. 3akoH.

4.1.2 Kparkoe onucaHue IPOBOAUMOIO 3aHATHSA: 3aHATHE IPOBOJUTCS METOJIOM
oTpoca CTY/IEHTOB Ha IMOCTaBJIEHHbIE BoNpockl. Ha mo6oi BOompoc CeMHUHAPCKOTO 3aHATUS MOTYT
OTBeYaTh OJMH WJIM HECKOJIBbKO 4esloBeK. [Ipu 3TOM OTBETHl HE JOJIKHBI AyOJIMPOBATH APYT APYra.
CryneHTbl JOJDKHBI TMPENCTABIATh Pa3IUYHBIE IMOAXOABI M TOYKHM 3pEHHs Ha OOCYKIaeMylo
npo0iieMy, eclii TakoBble UMeloTcs. Bee ocTanbHble CTyI€HThI yueOHON IPyIIbl J0JKHBI aKTUBHO
NpUHUMATh ydacTHe B OOCYKICHHU BOIPOCOB CEeMUHapa. B KOHIE 3aHATUS NpenojaBareib
ocraBisieT 10 — 15 MuUHYT AJi1 OTBETOB Ha HESICHBIE BOIPOCHI, NMOABEACHUE WTOTOB 3AHATHS H
BBICTaBJICHUE OLICHOK.

4.2 Cemunap Ne2 ( 2 yaca).
Tema: «OCHOBBI METOJIOJIOTHH HAYKH)
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4.2.1 Bonpochl K 3aHATHIO:

1.Ilonstue metona B Hayke. Kiaccudukanmst HaydHbIX METO/IOB.
2. XapaKTepHuCTUKa OCHOBHBIX HAyYHBIX METO/IOB.

3.CTpyKTypa Hay4yHOI'O 3HaHUS U €r0 YPOBHH.

4. Vipeansbl 1 HEHHOCTH HAYKU. DTHYECKUE MPOOIIEMBI B HAYKe

4.2.2 KpaTkoe omnucaHue NPOBOJAMMOIO 3aHATHSA: 3aHATHE TNPOBOAMUTCS METOJIOM
oIpoca CTY/IEHTOB Ha IOCTaBJIeHHbIE Bompockl. Ha y1t000# BOpoc ceMUHApCKOro 3aHATHS MOTYT
OTBEYATh OJIMH WJIM HECKOJIbKO uesioBeK. [Ipu 3TOM OTBETHI HE JOJKHBI AyOJIMPOBATh APYT Apyra.
CryneHTbl JOJDKHBI IPEICTABIATh Pa3IMYHBbIE IOAXOAbBI M TOYKM 3pEHUs Ha O0OCYXIaeMylo
npobJeMy, eciii TaKOBbIE UMEIOTCA. Bce ocTanbHbIie CTYyIeHTHl y4eOHOM IPyIIbl JOKHBI aKTHBHO
IpPUHUMATh ydacTHE€ B OOCYKIEHHH BOIPOCOB CEMUHapa. B KOHLE 3aHATUS NpenojaBareib
ocraBiseT 10 — 15 MUHYT [UIsi OTBETOB Ha HESICHBIE BOIPOCHI, MOABEACHHUE UTOTOB 3aHATHUS U
BBICTABJICHUE OLICHOK.

4.3 Cemunap Ne3 (2 yaca). Tema: [IpocTpaHCTBO U BpeMsL.

4.3.1 Bonipochl K 3aHSTHIO:
1. OBomtoLMs B3IJI510B HA IPOCTPAHCTBO U BPEMSL.
2. CymHOCTh TOHATHH: (PU3UYECKOE, Te0JOrMYecKOe, OMOIIOTHYECKOE U COLHUAIbHOE
IPOCTPAHCTBO U BPEMSI.
3. CyOcTaHuuoHanbHas ¥ pesiiiMOHHAs KOHLENIHS IPOCTPAHCTBA U BPEMEHH.
4. CpoiicTBa MPOCTPAaHCTBA M BPEMEHU: MEPHOCTb, CHMMETPUS U AaCUMMETPHS,
00paTUMOCTh, TEOMETPUYECKUE CBOWCTBA.
4.3.2 Kparkoe omnucaHue NPOBOJAMMOIO 3aHATHSA: 3aHATHE TNPOBOAMUTCS METOJIOM
OIIpoca CTY/ACHTOB Ha MOCTABJICHHBIE BOMpPOCHl. Ha mr000i BOMpoc ceMHUHAPCKOTO 3aHSATHS MOTYT
OTBEYATh OJIMH WJIM HECKOJIbKO YesioBeK. [Ipr 3TOM OTBETHI HE JOJDKHBI AyOIHPOBATH APYT Apyra.
CryneHTbl JOJDKHBI MPEJCTABIATh Pa3IMYHBIE MOIXOABI M TOYKH 3pEHUs Ha O0O0CYyXIaeMylo
npobJeMy, eciii TaKOBble UMEIOTC. Bce ocTanmbHbIe CTYIeHTHl y4eOHOW TPYIIBI JOKHBI aKTHBHO
OpUHUMATh ydyacTHe B OOCYKICHHH BONPOCOB CEeMUHapa. B KoOHIe 3aHATUS NpenojaBareib
ocraBisier 10 — 15 MUHYT IJIi OTBETOB Ha HESICHBIE BOIIPOCHI, MOJBEJACHUE WUTOTOB 3aHATUS U
BBICTaBJIEHUE OLICHOK.

4.4 Cemunap Ne5 ( 2 yaca).

Tema: Ilpupona u Gpusnueckue npoueccot

4.4.1 Bonipochl K 3aHATHIO:

1. CymHOCTb KJIaCCUYECKON MEXAHUKHU U €€ 3aKOHbI

2. Havana TepMoiMHaMUKH

3. DnekTpoMarHuTHas KapTuHa Mupa. OCHOBHbIE IPOTUBOPEUHS (PU3NYECKUX KOHIETIINI
MakpoMmupa

4. CynHoCTh TEOPUHM OTHOCUTENBHOCTH A.OWHIITEIHA.

5. bonbmume macchl U actpoduznueckue (PEeHOMEHbI HMCKpUBIIE-HUS MPOCTPAHCTBA H
3aMeJIJIEHHs] BpPEMEHH.

6. Konmenmuum BO3HMKHOBEHUs W pa3BUTHS BceneHHol. OCHOB-HBIE INPOTHUBOPEUUS
(bu3nUecKUX KOHIENINNA MeraMmpa.

7. ®u3uka MEUKpoMHupa. Pa3BuTHe U CyITHOCTh KBAHTOBOM MEXaHUKH

4.4.2 Kparkoe onucaHue NPOBOJAMMOIO 3aHATHSA: 3aHATHE INPOBOAMUTCS METOJIOM
oIpoca CTY/IEHTOB Ha IOCTaBJIEHHbIE BoNpockl. Ha 060l BOmpoc ceMUHAPCKOTO 3aHATUS MOTYT
OTBEYATh OJIMH WJIM HECKOJIbKO uesioBeK. [Ipr 3TOM OTBETHI HE OJDKHBI AyOJIMpOBaTh APYT JIpyTra.
CTyneHTbl JOJDKHBI MPEJCTaBISITh DPA3JIMYHBIE TMOAXOABI M TOYKH 3pEHHS Ha O0OCYXIaeMyro
npobieMy, eciii TakoBble UMeIOTcs. Bee ocTanbHble CTYeHThl y4eOHOW IPyMIIbl JOKHBI AaKTUBHO
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NPUHUMATh y4acTHe B OOCYKICHHMH BOIPOCOB CEeMUHapa. B KOHIE 3aHATHs IpernojaaBaTellb
octaBiger 10 — 15 MUHYT 71 OTBETOB Ha HEACHBIE BOIPOCHI, MOJBEICHUE UTOTOB 3aHATHS WU
BBICTABJICHUC OLICHOK.

4.5 Cemunap Ne6 ( 2 yaca).

Tema: Xumuueckue npeoOpa3oBaHus BEILECTBA

4.5.1 Bonipocsl K 3aHATHIO:

1. CuctemMa XUMHUYECKUX MTPEJICTABICHUH U YEThIPE KOHLENTYaIbHbIE CUCTEMbI XUMHH.

2. XUMHUYECKUI DJIEMEHT, XUMUYECKasl CBSI3b, XUMUYECKasi CUCTEMA.

3. IloHsATHE CTPYKTYpPHI U BaJIEHTHOCTH BELIECTBA.

4. Teopus xumuueckoro crpoenus A.M. Byrneposa. buomnonnmepst

5. KommiuMeHTapHOCTh

45.2 Kparkoe omucaHue NPOBOAMMOIO 3aHATHSA: 3aHATHE IPOBOJUTCS METOAOM
oIpoca CTY/IEHTOB Ha IIOCTaBJIeHHbIE Bonpockl. Ha 000l Bompoc ceMHMHAPCKOTO 3aHATUS MOTYT
0TBEYATh OJIMH WJIM HECKOJIbKO uesioBeK. [Ipr 3TOM OTBETHI HE JOJDKHBI AyOJIHpPOBATh APYT Apyra.
CryneHTbl JOJDKHBI IPECTABIATh PA3IUYHBbIE IMOAXOJbl W TOYKU 3pEHHMsI Ha OO0CYKIaeMylo
npo0iieMy, eciii TakoBble UMeIOTCs. Bee ocTanbHble CTYA€HThl y4eOHOM IPyIIIbl T0JKHBI aKTUBHO
IpUHUMATh ydyacTHE B OOCYKICHHU BOIPOCOB CeMUHapa. B KOHIE 3aHATUS NpenojaBareib
ocrapisier 10 — 15 MUHYT U1l OTBETOB Ha HESICHbIE BOIPOCHI, MOJBEICHHE HTOIOB 3aHATUS U
BBICTABJIEHUE OLICHOK.

4.6 Cemunap Ne7 ( 2 yaca).

Tema: Kocnoe BemectBo 3emiu.

4.6.1 Bonpochl K 3aHATHIO:

1.Hayku o 3emiie ¥ uX BKJIa/l B €CTECTBEHHOHAYUYHYIO KApTUHY MHpa.

2.Buytpennee crpoenue 3emiiu u €€ 0007I09eK.

3. XMMHYECKUI COCTAB 3eMJIN.

4.Jlutocdepa, runpocdepa, armochepa. MarHuTHOE T0JI€ 3EMIIH

5.MuHepanpHbIi U IETPOJIOTUYECKUI COCTaB 3EMJIH.

6.Tunel rOpHBIX MOPOJ U YCIIOBUS UX 00pa30BaHUsl.

7. OHI0TeHHbIE IPOLIECChHl: TEKTOHUKA JIUTOC(HEPHBIX TUINT, 3eMJIETPSICEHNUS, BYIKAaHU3M.

8.DK30reHHbIe MPOIECChl: OCHOBHBIEC BUJIBI M UX OCOOCHHOCTH.

4.6.2 Kparkoe onucaHue NPOBOJAMMOIO 3aHATHSA: 3aHATHE INPOBOAMUTCA METOJIOM
oIpoca CTY/IEHTOB Ha IMOCTaBJIeHHbIE BOMpochl. Ha 110001 BOMpOC CEMMHAPCKOTO 3aHATHUS MOTYT
0TBEYATh OJIMH WJIM HECKOJIbKO uesioBeK. [Ipu 3TOM OTBETHI He AOJKHBI 1yOIMpoBaTh APYT Ipyra.
CTyneHTbl JOJDKHBI MPEJCTaBISITh DPA3JIMYHBIE TMOAXOAbBI M TOYKH 3pEHHS Ha O0O0CYXIaeMyro
npobieMy, eciii TakoBble UMeroTcs. Bece ocTanbHble CTYJeHThl y4eOHOW IpyMIbl JOKHBl AKTUBHO
IPUHUMATh YydacTHe B OOCYXJIEHHU BOIIPOCOB CEeMHHapa. B KoOHIle 3aHATHS NpernojaaBaTelib
ocraBiseT 10 — 15 MUHYT [UIsi OTBETOB Ha HESICHBIE BOIPOCHI, MOABEACHHUE WTOTOB 3aHATHS U
BBICTABJIEHUE OLIEHOK.

4.7 Cemunap Ne8 ( 2 yaca).

Tema: deHOMEH KU3HU.

4.7.1 Bonipochl K 3aHATHIO:

1.CymHocTh XM3HM B ecTecTBO3HaHUU. [Ipobnembl MosBIEHUS JKU3HU: OCHOBHBIE
TUIIOTE3bI.

2.CoBpeMeHHast HayyHasi TeOpHs MOSBICHUS )KU3HU

3. OcobeHHOCTH OMOTOTHYECKOTO YPOBHS OpPTraHU3aIliy MaTEPHH.

4. BaxHelme cBOWCTBa U (DYHKIIMU KHUBBIX CUCTEM.

5. Teopust 3BONIOUMU KU3HU. [IpUHLMIIBI 3BOJIOLWH, BOCIPOM3BOACTBA U Pa3BUTHUSA
KHUBBIX CUCTEM.

6. Yuenue B.U.Bepranckoro o 6uochepe. DynaameHTanbHas 1EI0CTHOCTh OMOC]epHI.
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7.AHTPONIOTE€HE3 U COBPEMEHHBIN YEJIOBEK.
8.OCHOBHBIE TTOHATHS U 3aKOHBI COBPEMEHHOM 3KOJIOTHH.

4.7.2 Kparkoe onucaHue NPOBOJAMMOIO 3aHATHSA: 3aHATHE INPOBOAUTCA METOJIOM
OIIpoca CTY/ICHTOB Ha MOCTaBJIEHHBIE BOmpockl. Ha mo00ii BOmpoc ceMUHAPCKOTO 3aHSTHS MOTYT
OTBEYATh OJJMH WJIM HECKOJIbKO uesioBeK. [Ipu 3TOM OTBEThI HEe JOJKHBI AyOIMpOBaTh APYr Apyra.
CTyneHTbl JOJDKHBI TMPECTABIATh PA3IMYHBIC IMOIXOABI M TOYKH 3pPEHUs Ha O00CYXIaeMyro
npo0ieMy, eciii TakoBble UMeIOTcs. Bece ocTalibHble CTyIeHThI y4eOHOM IpyIbl TOKHBI aKTUBHO
IPUHUMATh Y4acTUe B OOCYXIEHHM BOIIPOCOB CeMHHapa. B KOHIlE 3aHATHS IpEroaaBaTeib
ocraBisier 10 — 15 MUHYT 111 OTBETOB Ha HESICHBIE BOIIPOCHI, MOJBEAECHUE UTOrOB 3aHATUS U
BBICTABJICHUE OLIEHOK.

4.8 Cemunap Ne9 ( 2 yaca).

Tema: [Ipupoma u o01IECTBO

4.8.1 Bonpochl K 3aHATHIO:

1. OcHOBHBIE 3Tanbl B3aUMOJICHCTBUS MPUPOABI U OOIIECTBA B KOHTEKCTE UCTOPHUYECKOTO
pa3BUTHS YEIIOBEUECTBA.

2. CounanbHasi 9KOJOTHS 1 UHBAMPOHMEHTaIbHAas COI[UOIOTHUSI.

3. CymHOCT, TEOPUH YCTOMYMBOTO PA3BUTHUS KakK (PHIOCOPCKOTO OCHOBAHHS
T€09KOJIOTMYECKUX KOHIICTIIIHH.

4.8.2 Kparkoe onucaHue HNPOBOJAMMOIO 3aHATHSA: 3aHATHE INPOBOAUTCA METOJIOM
OIpoca CTY/IEHTOB Ha IOCTaBJIEHHbIE BONpochl. Ha 110001 BONpPOC CEMMHAPCKOIO 3aHATHUS MOTYT
0TBEYaTh OJJMH WJIM HECKOJIbKO uesioBeK. [Ipu 3TOM OTBEThI HE OJDKHBI AyOJIMpOBaTh APYT JIpyra.
CTyneHThl JOJDKHBI TPEICTABIATh PA3IMYHBIC IMOIXOABI M TOYKH 3pPEHUS Ha O00CYXTaeMyro
npobieMy, eciii TakoBble UMeroTcs. Bee ocTanbHble CTYeHThl y4eOHOW IPpyMIbl JOKHBI AKTUBHO
IPUHUMATh YydacTue B OOCYXKJIEHHU BOIIPOCOB CeMHHapa. B KoHIle 3aHATUS MpenojaBaTellb
ocraBiseT 10 — 15 MUHYT [UIsl OTBETOB Ha HESICHBIE BOIPOCHI, MOABEACHHUE UTOTOB 3aHATHUS U
BBICTABJIEHUE OLIEHOK.
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