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JladopaTopuas padora Ne JIP-3
JlabopaTopnasi paGora Ne JIP-4
JladopaTopuas padora Ne JIP-5
JlabopaTopuasi pa6ora Ne JIP-6
JlabopaTopnasi paéora Ne JIP-7
JlabopaTopnasi pa6ora Ne JIP-8

3. MeTtoauyeckue yKkazaHus 10 MPOBeACHUIO NPAKTUYECKUX 3aHATHI

4. MeToauyeckue yKa3aHus M0 MPOBeIEHNI0 CEMUHAPCKUX 3aHATHI
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4.6 Cemunapckoe 3ansaTue Ne C-6 KocHoe BemecTBo 3emin

4.7 Cemunapckoe 3ansaTue Ne C-7 GeHoMeH XKU3HU

4.8 Cemunapckoe 3ansatue Ne C-8 [Ipupoga u 001ecTBo



KOHCIIEKT JIEKIIUH

1.1 Jlexums Ne 1. (2 gaca) [IpeameT u UCTOPHSI CTAHOBJICHHUS] €CTECTBO3HAHUS

1.1.1 Bonpocel JieKnum:

1. EcrecTBeHHOHay4YHasi U TyMaHUTapHas KyJIbTYypHl.
2. Knaccudukanus HayK v OTpacieil eCTeCTBO3HAHUS.
3. EcTecTBO3HaHME 1 €€ B3aUMOCBSI3h C peluruei, puinocoduein 1 MaTeMaTUKOM.

1.1.2 Kparkoe coaep;kaHHe BONPOCOB: (TE€3MCHO H3JI0XHUTb OCHOBHOE COJIEp)KaHUE
paccMaTpUBaEMBIX BOIIPOCOB)

Bomnpoc 1. EcrecTBeHHO-HAY4YHAsl U TYMAHUTAPHAS KYJbTYPbI

CrpemiieHue 4yenoBeka K MO3HAHUIO OKPYXKaroliero Mupa 0eckoneuno. OIHUM U3 CPE/ICTB
ATOr0 TIO3HAHUS SBISIETCS ecrecTBo3HaHWe. OHO AaKTHUBHO Yy4YacTBYeT B (OPMHUPOBAHHU
MHUPOBO33PEHUS KaXKIOTO YeJIOBEKa OTAENbHO U 001ecTBa B 11eoM. K MUpOBO33pEHIIO0 OTHOCUTCS
TaK)KE COLMAJbHAs YCTAaHOBKAa Ha IIOHMMAaHUE CMBbICIA JKU3HHU, XU3HEHHBIX HJEaNoB, IeJel
oOmiecTBa U CPENCTB UX JOCTHXKEHHs. MUPOBO33pPEHHUE - COBOKYIHOCThH OIPEACTICHHBIX 3HAHHM,
KOMIUIEKC HOPM U YO€XACHMH, NPOSBISAIOLIMXCA B COACPNKAHUM IPAKTUYECKOW IESITEIBbHOCTH.
OrnpeneneHHbld MHPOBO33PEHUYECKUN W METOJOJOTMYECKMI MOAXOJ K IOHMMAHMIO MHpa U
OOBSICHEHUIO SMIUPUYECKUX (PAKTOB BBIpakaeT CTWiIb MbluieHns. OH BKJIIOYaeT B ceOs
MIPUMEHSEMbIE METO/bl HCCIEJOBAaHUSA, HEKOTOPYIO MO3HABATEIbHYIO U COLUUAIBHYIO YCTAaHOBKY U
MOXET  OBITh  KOHCEPBATUBHBIM,  OPTOJOKCAJIbHBIM,  KPUTHYECKHUM,  PEBOJIIOIMOHHBIM,
KOH(OPMHUCTCKUM, IKIEKTUUYHBIM U T.J.

Pa3nble wuccnenoBaTenu ONpENENsIOT MOHITHE «ECTECTBO3HAHUE) I0-pa3HOMY: OJIHU
Y4EHbIE€ TOBOPST, UTO €CTECTBO3HAHUE - 3TO CHCTEMa HAayK O MPUPOJE, a IPYTUe - UTO 3TO €AUHAas
HayKa o Ipupoje. OTo npotuBopeure BuauMoe. CTpyKTypa ecTeCTBO3HAHMs uepapxuuHa. byayuun
€IMHOI CUCTEMOM 3HAHMSI, OHO COCTOMUT U3 OIPEAEIIEHHOIO0 KOJIUYECTBA BXOJALIUX B 3TY CUCTEMY
HayK, KOTOpPBIE B CBOIO OYepeab COCTOAT W3 emle Oojee ApOOHBIX oTpacied 3HaHusA. Ha kaxmoi
CTYNEHW OpraHu3allud €CTeCTBO3HAHUSl CYIIECTBYeT CBOM Ooilee WM MEHEe pa3BUTHIN
METOJIOJIOTUYECKUI aIapar, KOTOPbI U MO3BOJISIET CUYATATh CHUCTEMY 3HAHMM TAKWUX CTYIECHEH
enunoi. He cnenyet 3a0biBaTh, uTo mpupona enuHa. CrieaoBaTeinbHO, MHOXKECTBO €CTECTBEHHBIX
HayK SBJISIETCS KOHTHMHYYMOM, T.€. HENPEPBIBHOM COBOKYNMHOCTHbIO. OTIENbHBIE €CTECTBEHHO-
Hay4HbI€ JMCIUIUIMHBI OPraHU30BaHbl IO IMPaBUJIaM, AaHAJIOTHYHBIM €CTECTBO3HAHUIO B LEJIOM.
[ToaToMy U ecTecTBO3HAHUE, U €r0 OTAENIbHbIE OTPACIIH SBISIOTCS HEKOTOPOW CHUCTEMOM B3IVISIOB
Ha BCIO IPUPOJY U HA €€ YaCTH.

Bo Bcex ompeneneHusX €CTECTBO3HAHUS NPUCYTCTBYIOT JBa OCHOBHBIX TOHSTHS -
«IIpUpOJIa» U «HayKa». B IIHpPOKOM cMbICiEe ClIOBa MpUpoJa - 3TO BCE Cyllee B OECKOHEUHOM
MHOroo0pasuu cBoux mnposiBaeHuit (Bcenennas, ObiTHe, OOBEKTHBHAs pealbHOCTh - CIIOBa-
CHHOHHMMBI), a B Y3KOM - IIPUPOAa OOBIYHO NPOTUBONOCTaBIIsIeTCs o01mecTBy. [lox Haykoi 0OBIYHO
NOHMMAIOT c(depy YEIOBEUECKON JeATENbHOCTH, B paMKaxX KOTOpPOW BbIpabaThIBAIOTCA U
CUCTEeMAaTHU3UPYIOTCS O0BEKTUBHBIE 3HAHMS O AeicTBUTENbHOCTH. (B nanpHeliem 3Tu 18a 6a30BBIX
HNOHATHSI OyIyT pa3BepHYTHI B 00Jiee IOJTHOM BH/IE.)

Ilenp ecTeCTBO3HAHMS - PACKPBHITh CYUIHOCTH SIBICHUN MPUPOABI, MO3HATh MX 3aKOHBI U
npeJicKa3aTh Ha UX OCHOBE HOBBIE SIBJICHUS, @ TaK)K€ YKa3aThb BO3MOXKHbIE ITyTH MCIOJIb30BaHUS Ha
MPaKTUKE MO3HAHHBIX 3aKOHOB MPUPOAbl. B Hameld KHHre Mbl pacCMOTPUM €CTECTBO3HAHUE B
KOHTEKCTE KYJIbTYpbl, OPraHUYECKOM 4YacTbl0 KOTOpPOM OHO sBisgercsi. B camMom moHATUU
«KYJIBTypa» 3aJI0)KEHO pa3JelIEHUE E€CTECTBEHHOI'O XOJa pPa3BUTUSA IPHUPOAHBIX IMPOLECCOB U
ABJIGHUH M MCKYCCTBEHHO CO3JJaHHOM YEJIOBEKOM «BTOPOH MPHUPOABI» — 0C000H (QOpMBI
KHU3HEIEATEIIbHOCTH YEJIOBEKA, KAUECTBEHHO HOBOM MO OTHOIICHHUIO K MPEALIECTBYIOMNUM (popMam
opranuzanun Marepun.Kakx mo0oe cioxHoe 0a30Boe MOHSTHE, KyJIbTypa HE HMEET €IWHOTO
obmenpunaroro ompeneneHus. IlpoGireme pa3zHooOpasusi onpeneraeHUd KynbTyphl —Oblia
crenanbHo TocBsameHa kHura A. Kpebepa m K. Knakxona «Kynbrypa: kputHueckuii 0030p
onpenenenuit» (1952), roe aBropsl mpusenu okoyio 150 ompeaenenuit KynbTypel. Bo BTOpoe
W3JIaHuE TOTO Tpyda Bouwio yxe 6omee 200 onpenenennii KyabTypsl. Ceifuac WX HACUUTHIBACTCS
6omnee 500. [Ipu Bcem paznuuuu MoOAaBisioIee OOJBIIMHCTBO OINpPEAeICHUI KyJIbTyphbl €IUHBI B



TOM, YTO 3TO XapaKTEPUCTHUKA MM CHOCOO >KU3HENESITEIHHOCTH YEJOBEKa, a HEe XHBOTHBIX, T.C.
KyJbTypa - OCHOBHOE TTOHSTHE JJIsI 0003HAYCHHST 0CO00M (POPMBI OpraHU3aIlUN KU3HH JIFOJICH.

Jnst Toro 4ToOBl MOHSATH COOTHOUIEHHWE TAaKUX KAaTEropui, Kak MPHUpOJa, OOLIECTBO U
KYJIbTYpa, cleAyeT OOpaTUThCS K BONPOCY O JIBYX THMAaX >KHW3HH, BBIPAOOTABIIMXCS HAa 3emIe:
WHCTUHKTUBHO-OMOJIOTUYECKOM ¥ KYJIBTYPHO-IIENIeCO00pa3sHoM (commanbHoM) [1]; cpasy ckaxkem,
YTO UMEHHO HaJIM4YMe COLUAIBHOIO TUMA KU3HU OTJINYAET YeJIOBEKa OT KUBOTHOTO.

[Ipy WHCTUHKTHBHOM THUIE KHM3HH NPeoOIaJaroT HACIEACTBEHHO TNPHOOpPETEHHBIC
CTEpEOTHIIbl MOBEIECHUs, OOBIUHO KECTKO CBS3aHHBIC C BHEIIHUMU MPUPOAHBIMU YCIOBUSIMHU. B
JNEHCTBUAX IKMUBOTHBIX PEUIAIOIIYI0 POJb WIPAIOT MHCTHHKTBHI, BBICTYMAIOUIME Kak CHOco0
YIOBJETBOPEHUSI HMX NOTPEOHOCTEH, oOecreynBaroniie BbDKMBAHHE U BOCHPOU3BOICTBO
nonynsaui. OObEKTOM H3MEHEHHH (HEeOOXOMUMBIX IpHU TpaHC(hOpPMAMK BHEIIHUX YCIOBUN)
CILY’>KMT OpPTraHU3M, TEJIO )KUBOTHOTO. B TO ke Bpems 1 B MHCTUHKTUBHOM THII€ KU3HU €CTh MECTO U
00y4YeHHIO, U MOAU(HKALNN BPOXKICHHBIX CTEPEOTUIIOB. boiiee Toro, 00HapyKE€HO HAIMYKUE UyBCTB
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 3TOrO THUNA JXKU3HU psAga (EHOMEHOB NPUBENIO K Pa3BUTHIO HEKOTOPBIX CIIOCOOOB
JKU3ZHEJCATEIIbHOCTH  YeJOBEKa - OCOOCHHOCTEH TIpYIIOBOTO IOBEJIEHUS, OpraHU3aliu
KOJUIEKTUBHOTO B3aUMOJEHUCTBUS 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 HAJTUYUHU KYJIBTYPHOTO OKPYXKEHMUS,
B OOILIEHUU C IPYTUMH, TOJOOHBIME ceOe cymecTBaMu. [Ipu OTCYTCTBUHM 3TOTO YCIOBUS y HETO HE
peanu3yercs Aake ero OMoJoruyeckasl nporpaMma Kak *HBOTO CYIIECTBA U OH MPEXKIEBPEMEHHO
norubaer. Ha mpoTskeHNH KyIbTYPHOH HCTOPUU YEJIOBEK OPraHUYECKH OCTAE€TCS 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 mNpupoAol OH TMOMEIIAeT MPEeAMETHl MaTepUaJbHOM KyJIbTypbl (Opyaus Tpyaa,
OJIOMAIlIHEHHBIE >KMBOTHBIC M PACTEHUS, KWIUIIE, OJSXK]a, €ClIM OHa HeoOxoauma). JlyxoBHbIE
MOCPETHUKU - CJIOBa, OOpasbl, KyJIbTYpPHbIE HAaBBIKM - CYIIECTBYIOT TJIaBHBIM 0O0pa3oM B
MEXINYHOCTHOM cdepe. Bech opranusm KyiabTypel COCTOMT U3 CIOXKHO OpPraHM30BaHHBIX
MOCPEAHUKOB, KYJIbTYPHBIX UHCTUTYTOB. J[€ATE€IbHOCTh Y€IOBEKA HE SIBJSETCS JIUIIbL OTBETOM Ha
BHEIIHME pa3ipaxkurend. B HeW NpUCYTCTBYET OMNOCPEAYIOLIMM MOMEHT pa3MbIIUIECHUS,
CO3HATEILHOTO JCHCTBUS COOOpa3HO €M, CYIIECTBYIOIIEH B HIealbHOM (opMe B BHJE IUIAHA,
oOpa3za, Hamepenus. IlpumeuarenbHo, uto W.M. CeueHOB paccMaTpuBaJl MBILIUIEHHE Kak
3aTOPMOXKEHHBIH, T.€. OTIOCPEOBAHHBIN MEPUO/IOM BpEMEHH, pediiekc.

W3 cka3aHHOTO BBILIE CIEAYET, YTO KYJIbTYpa - BAXKHEHIINI PEryJISITOP B3aUMOOTHOILIEHUI
MeX1y 00111ecTBOM U npupooit. U ¢ 3Tol Touku 3peHust Harnbosee oOUMM U TOIXOSAIIUM [Tl Hac
MOXET OBbITh CIEIyIollee OIpeJesieHHe: KylnbTypa - 3TO CHCTEMa CpPEJCTB 4YeJIOBEYECKOU
JeSITeNIbHOCTH, OJaroaapsi KOTOpO MporpaMMHUpPYETCsl, pealu3yercss U CTUMYJIUPYETCS aKTUBHOCTh
UH/IMBU/A, PA3IUYHBIX TPYIMI, YeJIOBEYECTBA B LIEJIOM B MX B3aUMOJEHCTBUU MEXIYy COOOH M ¢
npuposoil. Yke caMo ompefesieHue OTPaXKaeT JBa OCHOBHBIX THIIA B3aUMOJIEHCTBUS, KOTOpPbHIE
OTIpeNIeNIAIOT JIBa TUIA KYJBTYp - TYMaHUTAPHYIO (B3auMoJIeiicTBHE MeX/y CO0O0) U €CTECTBEHHO-
Hay4HYIO0 (B3aUMOJCHCTBHE MEXKIy OOIIECTBOM WM MpuUpoaoi). EcTecTBeHHO-Hay4yHas KyJIbTypa
OTJMYAeTCd TEM, 4YTO 3HaHUS O TPUPOJE MMEIOT BBICOKYIO CTENEeHb OOBEKTUBHOCTH U
JIOCTOBEPHOCTH. ['yMaHUTapHas KylbTypa crenu@HuuHa TeM, YTO CUCTEMOOOpa3yIolue HEHHOCTH
TYMaHUTapHOTO 3HAHUS ONPENENAIOTCS M aKTHUBU3UPYIOTCS M3 COLMAIBHON IMO3ULMHU YEJIOBEKA.
Wmes cBou crnenuduueckue 4epTsl, 3TU J1Ba THUIA KYJIbTYp, 0€3YCIOBHO, B3aMMOJECHCTBYIOT, TaKk
Kak 00J1a/1al0T €IUHOM KYJIbTYPHOM OCHOBOM.

B3aumooTHOLIEHUS 3TUX JBYX KYJIbTYP JOCTaTOYHO ClOHBI [26]. A. Koiipe 011 0HUM
U3 MEPBBIX YYEHBIX, 0OpaTUBLIMX B HayaneXX B. BHUMaHHE Ha TO, YTO IOCJE HEKOTOPOIo ATama
pa3BuUTHs OOLIeCTBa BO3HMKJIM J[BA MHpa - «MHUpP Hayku» (MUpP KOJIMYECTBA, BOILIOLIEHHOTO B
TEOMETPUH) U «MHUP KadyecTBa» (B KOTOPOM Mbl UBeM). B nanpHelnieM uaes O CIOXKHBIX MyTAX



B3aMMO/ICHCTBHS €CTECTBEHHO-HAYYHOH M TyMaHUTAPHON KYJIbTYp B COBPEMEHHOM 001IecTBe ObLIa
pa3BUTa B CEpUM CTaTel mucaTens, oOImecTBeHHOro aestens u ydeHoro Y. CHoy. B nHactosmee
BpeMsi OOJIBIIMHCTBOM TIPU3HACTCA CYIIECTBOBAHHWE [BYX KYJIbTYp, OOJAaJalOUIMX pa3HBIMU
A3bIKAMHU, KPUTEPUSAMU U LEHHOCTSIMU: €CTECTBEHHO-HAY4YHOW KYJbTYpbI, BKIIOUYAIOIIEH HAYKH O
IpPUPOJIE, TEXHUKY MU T.I., U TYMaHUTAPHOW KyJIbTYpbI, BKJIIOYAIOIIEH HCKYCCTBO, JIUTEPATYPY,
HayKH 00 00111ecTBE U BHYTPEHHEM MHUPE YeIOBEKa.

CoBpeMeHHas KyJlbTypa XapaKTepusyeTcs OBICTPHIMH HM3MEHEHHUSIMH, a COBPEMEHHOE
00IIECTBO HAXOJUTCS B COCTOSIHMM JTUCTAPMOHHUH C MPUPOAOH, TT100aIbHOIO HapylIeHHs OanaHca
— DKOJIOTMYECKOro Kpusuca. Ha 3To HakimaaplBalOTCd HKOHOMUYECKUH, SHEPreTUYeCKHil,
MH(OPMALIMOHHBIN KPU3KCHI, a TaKKe 000CTpEHHE HAIMOHAJIBHBIX, PEIUTHO3HBIX U COLIMAIBHBIX
KOH(JIMKTOB BO MHOTHX peruoHax 3emin. Bo3MOXHOCTh YCHEITHOTO MPEOA0ICHUS THX KPU3UCOB
U KOH(IMKTOB BO MHOI'OM OIIpEAeNsieTCs ypPOBHEM OOpa30BaHHOCTH U KYJbTYphl OOIECTBa.
OOGocTpsieT 3Ty CUTYyalMIO pa3/iefieHue MyTell pa3BUTHs €CTECTBEHHO-HAYYHOW U T'yMaHUTApHOU
KyJIbTyp. YacTo ToBOpAT, YTO TyXOBHOCTh (DOPMHUPYETCS UCKIIOUUTEIHHO 32 CUET PEIMTHO3HOrO,
HPABCTBEHHOI'O, JCTETUYECKOTO0 I[I03HAHHWSA MHpA, YTO HAyKy MOXXHO IPOTHUBOIOCTaBUTh
JIyXOBHOCTH, YTO CYIIECTBYET pa3JEJICHUE MEXIY €CTECTBO3HAHUEM M TYMAaHUTAPHBIMU 3HAHUSAMHU
¥ OHU KOH(POHTHPYIOT MEXKIY COOOH.

Ho Bpsim nm »Tu yTBepKAeHHs crpaBequBbl. Hama kyabTypa BO MHOroM Oblia
chopMupoBaHa B 310Xy Bo3pokieHus W HMeeT CBOM KOPHU B KYJIbType AHTUYHOCTH U
eBponeiickoro CpenHeBeKOBbs. EcTeCTBEHHbIE HAyKU B Pa3BUTUU COBPEMEHHOW LIMBUIIM3ALUU HE
TOJILKO 00€CIIEUNBAIH U 00ECTIEYMBAIOT HAYYHO-TEXHUYECKUH Tporpecc, HO ¥ GOpMHUPYIOT 0COOBIN
THUI MBILIUICHUS, OCOOBIH THI KPUTHYECKU-aHATUTHYECKON PallMOHAIIBHOCTH, BECbMa BaXXHBIN AJIs
MHUPOBO33PEHUYECKON OpPHEHTALlMU COBPEMEHHOrO uejoBeka. VIMEHHO OH MOOYXJaeT 4elloBeKa K
MOMCKY PELICHHWM, K IMPU3HAHUIO OTHOCUTEIBHOCTM CHUCTEM OTCYETa M HAIIUX CYXICHHH, a
HEOCTaTOK d3TOTO THUMA MBIIUICHUS TPUBOIUT K KPHU3HCHBIM CHUTyallMssM B OOIIeCTBe.
MupoBo3z3peHndeckue (pyHKIHUHU COBPEMEHHOI'O €CTECTBO3HAHUS HE CBOJATCS TOJIBKO K TOMY, YTO
OHO JlaeT 3HaHMS O MpPHUPOJE, MOCKOJIBKY CamMO 3HaHUE - 3TO €lle He MHpoBo33peHue. OHO
CTAaHOBHUTCS TaKOBBIM, KOIJla B OOIIECTBEHHOE CO3HAHUE BXOJIUT TOT THUIl PAMOHAIBHOCTH,
KOTOpBIH JJal0T €CTECTBEHHbIE HayKU. MOYKHO CKa3aTb, YTO J1yXOBHOCTb BO MHOI'OM OIIpEAEIAETCS
HAyYHBIMU 3HAHUSIMH U YMEHHUEM pa30upaThCs B OKpyxkarolieM Mupe. bonee Toro, rymanurapHas u
€CTECTBEHHO-Hay4YHasl KyJIbTypbl HE MOTYT HE B3auMojelcTBoBaTh. Hanpumep, noboe 6onee nmu
MEHEE KpYIHOE €CTECTBEHHO-HAyYHOE OTKDBITHE BCEr/la INOSBIAETCA Ha OIPEIEICHHOM
KYJIbTYPHOM ()OHE U CTAHOBUTCS (DEHOMEHOM KYJIBTYPHI.

Pasnenenne KyinbTypbl Ha TyMaHUTApHYI0 U €CTECTBEHHO-HAYYHYH) BO MHOIOM
00yCIIOBJIEHO CYIIECTBOBAHHEM JBYX OCHOBHBIX CIIOCOOOB IMpOIIECCa MBILIUIEHUS, KOTOPbIE UMEIOT
¢usnonoruueckyto mnpupoay. Kak u3BecTHO, MO3r 4YelnoBeKa AacCHMMETpPHUYEH: IIPABOE €ro
HoJIylIapve OTBEYaeT 32 0Opa3HbIl MHTYMTUBHBIA THI MBIIUIEHUS, a JIEBOE - 3a JIOTUYECKUH THII.
[TpeoGnananue TOro WM MHOTO TUIA MBIIUICHHUS YacTO ONpEAEseT CKIOHHOCTh YeJIoBeKa JIN00 K
palMoOHAIbHOMY, JINOO K XYAOXECTBEHHOMY THILYy BOCHPUATHS MUpa. Pa3neneHue JyXOBHOTO U
MaTepHaJIbHOIO BIEepBbIe BCTpedaeTcs y [lnaroHa, a OKOHYATEIbHO 3aKpenuiIoch mnocie padot P.
JlexapTta, KOTOpBIN pa3aenui BHYTPEHHUN MUp yesioBeKka (Cepy peauruy U UICKycCcTBa) U BHEIIHUN
mup (chepy U3yueHHs pallMOHAIbHBIM HAYYHBIM METO/IOM).

YenoBek mnpuoOpeTaeT 3HaHME B IPOLECCE IOBCEIHEBHOTO B3aMMOJCHCTBUS C
Pa3IMYHBIMU IIPEIMETAMH U SBJICHUSMHU OKPYKAIOLIEro MUpa. PanimoHanbHOEe 3HaHUE OTHOCUTCS K
UHTEIJIEKTY, (QYHKLIHUN KOTOPOTO - pa3iuyarh, pa3iesiTh, CPABHUBATh, U3MEPATh U PACIpPEAEIATh
no karteropusiM. OHO Xopowmo HpuUcHocoOnIeHo K ¢GopManu3alui, KOMIIAKTHOM 3amucu |
BO3MOXXHOCTH  TpaHCIALMM, Ojarogaps dYeMmMy BO3HHMKAaeT (EHOMEH HakKoIUIeHUs, pocTa
pallMOHATIBHOTO 3HAHUS YBEIUYMBAIOUIMMCA TeMIOM. TakuMm oOpa3oM, palMOHAIbHBIN THII
MBIIUIEHHS] B 3HAUUTEIBHOMN CTETIeHN (POPMUPYET CTEPEOTHUIIBI U UICOJIOTHIO OOIIECTBA.

WHTynTHBHOE BOCIPHUATHE MHpa, HANPOTUB, HHAMBHIYalbHO. VIHTyWTHBHOE 3HaHUE
HEBO3MOKHO aJIeKBaTHO Mepeaarh Mocje TOro, Kak OHO Moiay4eHo. HeBo3MOXKHO U 0OBSICHUTH, KaK
OHO OBLIO MOJIYYEHO, a TAK)KE TOYHO BOCIPOU3BECTH MPOLIECC €ro ModyyeHHus. HTYHUTHBHBIN OIBIT



JOJDKEH OBITh TEPeXUT HHIAMBHAYadbHO. OOBIYHO HMHTYMTHBHOE 3HAHME HAIPaBICHO Ha
BHYTPEHHUH MHUp 4Y€JIOBEKa U HE MMEET CTPOTMX OOBEKTUBHBIX KPUTEPHEB UCTHMHHOCTU. OmHAKO
OHO O0JIaZlaeT OTPOMHOM NO3HABATEILHOW CHJIOH, TaK KaKk OHO acCOIMAaTHUBHO U MeTa(opuyHO.
Mcnonb3ys NpUHLKI aHAJIOTUH, OHO CIIOCOOHO BBIXOJIUTH 3a PAMKH JIOTMYECKUX KOHCTPYKUUH U
poXxnaTh HOBOE B c(epe MCKyccTBa M Hayku. Ecnu B pycie JIOTHYECKOTO MBIIUICHHS yJIaeTcs
IIOJIyYUTh JETEPMUHUPOBAHHBIE CIEICTBHS, HE BBIXOAIINE 3a PAMKH IIEPBUYHBIX IIOCBUIOK, TO UL
UHTYUIMU ¥ (paHTA3UU MIPEJICIIOB HE CYIIECTBYET.

O HeoOXOIMMOCTM TPUBJICYCHMsS MHTYHLUMHM UM TBOPYECKOIO Hayala B Hayke
CBUJIETEIILCTBYET emie oaHo oOctostenbctBo. B 1931 1. K. I'énens pokazan psig Teopem o
HEIOJHOTE, U3 KOTOPBIX CJIENYET, YTO COAEPIKATEIbHBIC JIOTUYECKHE CHCTEMBbl JTOCTATOYHO
OOJBIIOW MOIIHOCTH HE MOTYT OBITh IMPOBEPEHBI Ha HEMPOTHBOPEYMBOCTH 0O€3 IMPHUBICUYCHUS
apryMeHTOB, HE NPUHALIEeKAIINX K JAHHOM cucTeMe. FIMEHHO 103TOMY HEBO3MOXKHO ITOJIHOCTBIO
aKCHOMaTU3UPOBATh IPUPOJLY, @ YACTO PALIMOHAIBHBIA IyTh NOCTUKEHUS PEATIbHOCTH OFPaHUYEH.

Takum 00pa3oM, Ha COBPEMEHHOM BUTKE pPa3BUTUs OOIIECTBAa CTAHOBMUTCS Bce Ooiee
OYEBHUJIHBIM, YTO PELICHHE MHOTUX MPOOJIEM YelOBEYeCTBa CBS3aHO C OOJNBIIEH rapMOHM3aIUeEH
JBYX vacTed ennHoW KynabTypbl. C OJHOH CTOPOHBI, HEOOXOAMMO INpPHBHECTH B chepy Hayku
HPABCTBEHHbIE, ITUUECKHUE U JaKe dcTeTHueckue kateropuu. C apyroil CTOpoHbl, F'yMaHUTapHON
KYJIBTYpEe TOJE€3HO BOCIPUHATH €CTECTBEHHO-HAYYHYIO TpPAJULUIO IIOCTOSHHOIO Iepe--
OCMBICJICHHUSI HAKOIUIEHHBIX paHEe BO33PEHHUM, BBIWIEHUTh 3aKOHbl TapMOHHUH, KOTOpbIE
3¢ ¢dexTuBHEee pabOTaAIOT NPHU PALMOHATMCTUYECKOM CIIOCO0€E MO3HAHUS JeHCTBUTEILHOCTH.

Paccmotpum emie oaHy npo0OiieMy MHTErpallMyd HayKd, B YaCTHOCTH €CTECTBO3HAHUS, B
00I1eMUPOBYIO KYJIbTYpY. [lesio B ToM, uTo OypHOE pa3BUTHE HAYKH, YKPEIUIEHUE €€ B3aUMOCBsI3ei
C TEXHHUKOH, ¢ APYrUMH c(hepaMu OOIIECTBEHHOH KU3HU | T.I1. IPUBEIH (PrUI0co(oB, COIHOIOTOB K
pa3jMyYHBIM OILEHKaM Hayku M ee Bo3MoxHocTeill. Tak, u3BecTHbl (unocod I'. bamuiap Obun
yOex1eH B TOM, UTO BO3JIaraTh Ha HAyKy OTBETCTBEHHOCTD 3a KECTOKOCTbh COBPEMEHHOI'O YEJIOBEKA
- 3HaYUT NEPEHOCUTH TSHKECTh NPECTYIUIEHUS C NPECTYNHMKA Ha Opyaue npecryruieHus. Henpss
NepEeKIIaJbIBaTh Ha HAyKy OTBETCTBEHHOCTb 3a MCKakeHHe uenoBeueckux leHHocteil. K. [lonmep
CUMTaJ OYEHb ONACHBIM JUISl YEIOBEYECKON LIMBWIN3ALNN «BOCCTAHUE MIPOTUB Pa3yMay CO CTOPOHBI
UPPALMOHATMCTUYECKUX «OPAKYJIOBY» U pa3leisul U0 O TOM, YTO HayKa - 3TO HE TOJIbKO (U HE
CTOJIbKO) «coOpaHue (akTOB», a OHO U3 «HauboJiee BaXKHBIX JYXOBHBIX JABMKEHHID» HAIIUX JHEH
U TOT, KTO HE€ IBITAETCSl €ro IMOHSTh, BBHITAIKUBAET ce0s M3 3TOro Hambosee 3aMeyaTesIbHOTO
SBJICHUS UBUIM3ALUH.

Hapsiny ¢ TakuMu BOCTOp»KEHHBIMU OTKJIMKAMH Ha 3HAUMMOCTb HAyKH JUIsl LIMBUIIN3AlUY,
MOJIyYMBIIMMH Ha3BaHHWE CIIUEHTH3Ma, €CThb U JPYrM€ MHEHUS O HayKe — aHTUCLUUEHTH3M. Tax,
COBpEMEHHBIM M3BeCTHBIM Meronosor Hayku II. DeiiepabeHn cuumTaeT, 4TO 3HAYEHHE U POJb
pasyma (palMOHaJBbHOCTH) HE ClieAyeT MpeyBelndyuBaTh M, Oojiee TOro, HayKy (Kak TJaBHOTO
HOCUTEJS pazyMa) HE0OXOIUMO JIMIIUTh €€ IEHTPAJIbHOI0 MeCTa B OOIIECTBE, TaK KaK «T'OCMO/ICTBO
HayKH - yrpo3a JeMokpatum». [103Tomy OH mpenaraer ee «OTAEIUTh OT FOCYAapCTBa» U YPaBHATh
ee ¢ penurueii, MudoMm, Marueit 1 IpyrumMu TyXoBHBIMU (hOpMOOOpa30BaHUSIMHU.

Takum oOpa3oM, Bo3pacTaHUE POJIM HAYKU W HAYYHOTO MO3HAHUS B COBPEMEHHOM MHDE,
CJIOKHOCTH M IMPOTHUBOPEUUS 3TOTO MpoIecca MOPOAUIN JIBE IMPOTHUBOIMOIOKHBIE MO3UIMU B €ro
oneHke. CTOPOHHMKM CLMEHTHU3MA, OTOXKIECTBIIASI HAyKy C €CTECTBEHHO-MATEMaTH4YECKUM U
TEXHUYECKUM 3HAHHEM, YTBEP)KIAlOT, YTO «HayKa IPEBBILIE BCEro» M €€ HYKHO BHEAPATH B
Ka4yecTBe 3TaloHa W abCOJIOTHOW COIMAIBbHOW IIEHHOCTH BO BC€ (POPMBI M BUIBI UEIOBEYECKOM
JEeSTeNIbHOCTH. TOJBKO ¢ MOMOUIbI0 HAYKH MOKHO PEIIMTh Bce OOIIecTBeHHbIE mpoliemsl. [Ipu
ATOM OOBIYHO MPHHMKAIOTCA WJIM BOBCE OTPHUIIAIOTCS COLMANIbHBIE (TYMAaHUTApHBIE) HAYKH Kak HE
UMEIOLIe TMO3HAaBaTeNIbHOTO 3HaueHus. B paMkax clMeHTH3Ma OTBEpraercsi r'yMaHHCTHYecKas
CYILIHOCTb HAayKH KaK TaKOBOI.

B pamkax aHTHCLIMEHTH3Ma, HA00OPOT, HaAyKa M TEXHHUKA MOBEPTalOTCs pe3KOW KPUTHKE.
[To MHEHHIO CTOPOHHMKOB 3TOM KOHIIEIIMH, HayKa HE B COCTOSHUHM OOECHEeYUTh COLMAIbHBINA
Mporpecc, yiaydllleHUe >KU3HM Jrojend. Mcxonas u3 NeMCTBUTENBHO MMEIOIMIMX MECTO HEraTUBHBIX
MOCJEICTBUM HAyYHO-TEXHUUYECKOW DPEBOJIIOLMY, AHTHUCIMEHTH3M B CBOMX KpalHUX (dopmax



BOOOIE OTBEpPracT HAayKy M TEXHUKY, CUUTasg HX CHJIAMH, BPXACOHBIMH U YYyXKIbIMU
YeJIOBEUECKOW  CYIIHOCTH,  pa3pylIalollUMH  KyJabTypy.  MeTogonoruueckass  OCHOBa
AQHTHCUUEHTUCTCKUX BO33PEHUI — abCOMIOTU3AIMS TaKUX OTPHUIATENbHBIX PE3yJbTaTOB PAa3BUTHUS
HAYKU ¥ TEXHUKH, KaK 000CTPEHUE SKOJIOTMYECKON CUTYalluu, BOGHHAs OIACHOCTh U JIp.

B 3THX anbTepHATHBHBIX MOIX0/1aX K HAyKe, 0€3yCIOBHO, CONEPKUTCS Psi/l PALlMOHATIBHBIX
MOMEHTOB, CUHTE3 KOTOPBIX ITO3BOJUT 00JI€e TOYHO ONPEAETIUTh €€ MECTO U POJib B COBPEMEHHOMN
KyneType. Ilpu 3ToM 0IMHAKOBO OMIMOOYHO KakK a0CONMIOTH3MPOBATh HAYKY, TaK U HEJOOICHUBAThH
WIN TIOJTHOCTBIO OTBEPIaTh €e.

Bonpoc 2. Knaccudukanusa Hayk u oTpaciieil ecTeCTBO3ZHAHUS

OnHoil u3 npoOseM ecTecTBO3HAHMS sBIIETCS NpolieMa KiacCu(UKaluu ero orpaciei,
HEOOXOIUMOM JUISl PaCKpBITH B3aUMHOM CBs3M 3THX oTpacieil. [lpu sToM mox kiaccuduxanuei
OOBIYHO MMOHUMAIOT CUCTEMY COTOJYMHEHHBIX MOHATHN (KJIACCOB OOBEKTOB) KaKOM-ITHOO 00JIacTH
3HaHUS WM JESATEIIbHOCTH YEJIOBEKAa, MCIOJIb3YEMYIO KaK CpEICTBO ISl YCTaHOBJIEHUS CBs3ei
MEXy STUMHU MOHATUAMHU WK KilaccaMu o0bekToB. Knaccugukanus Hayk 0ObIYHO POBOJAUTCS Ha
OCHOBAaHUHU  OIPEJEICHHbIX NPUHLUUINOB (OOBEKTHUBHBIX, CYOBEKTHBHBIX, KOOpAMHALIUH,
cyoopauHamMM W T.A.) IyTeM BBIP@KEHUS WX CBA3M B BHUJAE JIOTMYECKHM OOOCHOBaHHOI'O
pacmionokeHust (Win psiga) Hayk. Ilpuw 5TOM BakHYIO POJIb MTPAIOT CIIOCOOBI €€ M300pa)KeHUs
(TabmuyHbIC, TpadUUecKue U T.1.).

Knaccuukanuss ecrecTBEHHO-HAYYHBIX OTpaciel uMeeT OOoNbIIOe 3HAYEHUE JUIs
OpraHu3alMi  Hay4yHOM, Yy4eOHO-NeJarorn4eckod, OMOIMOTEeYHOW JEATENILHOCTH M T..I.
Knaccudukanus HayK W OTpacieil ecTeCTBO3HAHUS KpaifHe ciokHa. Ee co3maHmeM 3aHMMAaUCh
MHorHe wuccienoBarend. Tak, B koHme XIX - nauane XX B. B. Bunnensbaug u I'. Pukkept
pa3iensau HayKd Ha HOMOTETHYECKHE (MMEIOIIME [0 C 3aKOHaMu) W ujaeorpaduueckue
(M3ydJarolliie eJMHUYHBbIe, HENOBTOPUMBIC SIBJICHMs). Y MEpPBbIX, M0 MX MHEHHUIO, IO3HaHUE
IIOCTPOCHO IO POJOBBIM IMOHATHSAM W HAIpPaBICHO HAa IMO3HAHME 3aKOHOB, & y BTOPBIX OHO
HaIlpaBJIEHO Ha MO3HAHUE TOTO, YTO MHAUBUIYAIbHO LIEHHO.

O. KonT pazpaboran knaccupukanuio HayK (10 CTENeHH YMEHBIICHUS NX a0CTPAaKTHOCTH),
IPOTUBOIIOCTAaBUB a0CTPAKTHbIE HAYKHM KOHKPETHBIM. AOCTpaKTHblE HAyKH PacCMaTpPHBAIOT MPHU
3TOM NPEAMETHI O€3 CBSI3U CO CHEUUAIBHBIMU U UHAUBUAYAIbHBIMU [IPU3HAKAMU, T.€. UMEIOT JEJI0
TOJIBKO CO BCEOOIIMMH IIpOLecCaMU U CBOWCTBaMM (HampuUMep, TAKECTb, CBET, MAarHeTHU3M,
MaTepuaibHBI COCTaB WM [JyXOBHBIE TMIPOLIECCHI KaK TakKoOBble), HE 3a00TAch 00 UX
NPUHAAISKHOCTH K TOMY HJIM WHOMY «LapCTBY» HPUPOABI U 00 YCIOBUSX BPEMEHM U MeECTa.
KoHnkpeTHble Hayku, HAa00OpOT, pacCMaTPUBAIOT BCEOOILME MPOLIECCHl M COCTOSHUS TOJBKO Kak
CBOWCTBa OMNpe/eieHHbIX Ted. B pesynbrare kiaccuduxanuu KOHT BbICTpaMBan psii Hayk,
HAUYMHAIOIIUNCS OT COBEPIIEHHO a0CTPAaKTHBIX (MaTeMaTuKa B KaueCTBE YHCTOM HAyKH O ¢opmax),
nanee - GU3NKa, XUMUsL, ICUXOJIOTHUS, IEPEXO0/IS 3aTeM K TaKUM, KOTOpbIE IPUHUMAIOT BO BHUMaHHE
HEKOTOpbIe 0COOBIC MpU3HAKU (Hampumep, o0Iias MUHepasaorus, obmas 6oTaHuka, (GU3NOIOTHS,
COLMOJIOTHs, OOIIas TMOJUTUYECKas SKOHOMHS), M 3aKaHuMBas psAJ KOHKPETHBIMH HayKaMu,
HAIpaBJIEHHBIMU Ha OTJENbHBbIE M KOJUIEKTUBHbIE MOHATUSA. Omnmpasch Ha kiaccudukanuioo O.
Konra u uzneto M. Kanra o ToMm, 4TO 3HaHUS MOXXHO Pa3JeNUTh MO MOHATHAM (JIOTMYECKOE) U IO
BpeMeHH U MecTy (pusnueckoe), A. I'ertHep B 1930-x IT. mpemiokus CBOIO KiIacCU(PHUKAILUIO
otpacieli 3HaHuA [4]. OH pa3znuyan Tpu TPYIIIBL:

1) cucremaruueckre (IpeAMETHBIC), K KOTOPHIM OTHOCSATCS HAyKH, H3ydarollue
BEIIIECTBEHHBII COCTaB W OTHOLICHHWE HCCIEeIyeMbIX OOBEKTOB JAPYr K Jpyry (MUHepaiorus,
nerporpadus, 60TaHNKa, 300JI0TUS H T.1T.);

2) ICTOpUYECKUE (XPOHOJOTWYECKUE, BPEMEHHBIC), KOTOPBIE OXBATBHIBAIOT BECH MHp
ABJIGHUNM M  TOJApa3AeNsAloTCd Ha UCTOPUI0  3€MJIM, WM HUCTOPUYECKYIO  TEOJIOTHIO,
«IIepBOHAYAIBHYIO MCTOPHIO» U MCTOPHUIO KYJIBTYPHOTO 4elloBe4ecTBa. [[s1 3TMX Hayk IJIaBHOE -
M3YyYEHUE Pa3BUTHUS SIBJICHUIM BO BPEMEHH;

3) MPOCTPaHCTBEHHBIE (XOPOJOTMYECKHE) HAyKH, K KOTOpbIM [ eTTHep MpUYUCISIT
acCTpOHOMHIO U reorpaduio. DTH HayKHM B IEpPBYI0 OYEpeIb 3aHUMAIOTCA paclpeieeHueM
00BEKTOB B IIPOCTPAHCTBE, a TIOTOM yX€ UX UCTOPHEH Pa3BUTHS U BEILIECTBEHHBIM COCTaBOM.



Hpyras knaccudukanus HayK U OTpacieil ecTeCTBO3HAHUS OMUPACTCS Ha IPEICTABICHUE O
dbopmax nBmwkeHust marepun @. DHrennsca. OH BBIICTS CICAYIONUN psia PopM IBMIKEHUS MaTEPUU
(OT Hu3MIeH K BBICIICH): MEXaHWYeCKas, (pU3UYecKasi, XUMHUYECKas, OMOJIOTHYECKas, COIHaIbHas
(9KOHOMMYECKast). DTOI MOCIeI0BATEIIbBHOCTH COOTBETCTBYIOT HAyKH, 3aHUMAIOUINECS U3y4YEeHUEM
THX (GOpPM IBUKCHHS MaTepUU: MEXaHWKa, (PU3WKa, XUMUsS, OMOJOTHUs, OOIICCTBCHHBIE HAYKH.
Axkagemuk Bb.M. KempoB mnpennoxusi Ha YpPOBHE XHUMHYECKOH (OPMBI JBWIKEHUS MATCPUH
IPOU3BOJIUTH JEJI€HHE pAga Ha aABe BeTBU [7]. OnHa BETBb uepe3 HEOPraHUYECKYI0 XUMHIO
NEPEeXOIUT B TEOJOTMYECKYl0, a Jpyras - 4epe3 OpraHh4yecKyld XUMHUIO [EpexXOJuT B
OMoNIoTHYecKylo U janee B counanbHyro Gopmy asrwkeHus. C.T. MeqroXuH mpemioxui eme oaHy
cxeMmy pa3BuTus GopM JBUKEHHS MaTepud, B KOTOpPOW Kaxkaas Husmas (opma ABHKEHUS
NIEPEXOJIUT B BBICLIYIO U MTPOJIOJIKAET cocyliecTBoBaTh ¢ Heil. B 1970-e rr. B.C. Jlssmun npeanaraer
MPOJOKUTh T'€0JOTMYECKYI0 BETBb reorpaduieckoil (hopMoil NBHKEHHs, OCTaBUB 3a IeoJIOTUeH
U3y4eHHE SBJICHHUH, IPOUCXOAALINX B JIUTOC]EpE, a 3a reorpadueit - Tex, KOTOpble UMEIOT MECTO B
ruapochepe u armocdepe [12].

[TomMuMO 3THX KiIaccU(pUKAIMHA CYIIECTBYET €IlIe JOCTATOYHO OOJIBIIOE KOJUYECTBO CXEM
pas3ziesieHus: HayKH U eCTECTBO3HAHUS Ha OTPACIIH.

Knaccupukanmm mo3BoiAIOT B 00mEeM ciaydae XOoTs Obl HPUOIM3UTENBHO CYIUTh O
COOTHOIIEHUHU HAyK M CIYXaT IeJd CUCTEMAaTH3aI[Mi MPECTaBICHUNA O HAyYHBIX HAIPaBIICHUSX.
OpHako omMCaHHbIE KIAaCCHU(PHUKALUU BCTPEYAIOT OINpeiesieHHble Bo3pakeHus. EcTh MHeHue,
COTJIACHO KOTOpPOMY II00O€ pa3jelieHne HayKd Ha OTpaciid 3HaHUsA HeceT Ha cebe OTmeyaTok
CyObEeKTHBHOCTH, TaK Kak mpupoja enuHa. llostomy wm3BectHbiii ydensrid S.X. Bant-T'odd
roJiaraji, YTo BCSIKME JIEJICHUS HAYYHBIX TUCIUIUIMH MPOU3BOJBHBI, KOO HayKa, Kak U MPHUPOJA,
OTPaXCHHEM KOTOPOH OHa SBJISETCS, 00pa3yeT OJHO HEepa3phIBHOE Iieiioe. A 1mo MHeHuo B.M.
BepHaznckoro, pamMKkud OTAENBHBIX HAyK, Ha KOTOpBIE paclajaeTcss 3HaHWEe, HE MOTYyT TOYHO
orpenenuTh 001acTh HAYYHOH MBICIIN ucciienoBaTens. Toraa menecoo0pa3Ho Cenuann3upoBaThCs
HE 10 HayKaM, a 1o MpodeMam.

B Hacrosmmee Bpemsi mpeArpruHAMAIOTCS JabHEHINE MOMBITKH KJIacCCU(DUKAUU HAYKH U
oTpacieit ecrectBo3HaHus. OcoOble CrIOpbl BeAyTCs MPU BBISIBICHUU HauOolee GpyHAaMEeHTaIbHBIX
(001X, OCHOBHBIX) HampaBiieHU. Jjist TOro 4To0Bl COCTABUTH 00III€E MPEACTABICHUE O TOM, KaK
JENATCS COBPEMEHHbIE E€CTECTBEHHBIE HAyKH, MOXHO OOpaTUTBhCS K MPEACTAaBICHHIO HAyK B
KJIACCUYECKUX YHUBepcutTeTax. Kak mnpaBuiio, 37ech BBIACHSAIOTCS (U3HUYECKUN, XUMUYECKUM,
OMOJIOTUYECKH, Teolornyeckuii u reorpadudeckuil ¢akynbreThl. B Hamiel crpane WHOrAa K
OMOJOTrNYECKUM J100aBIISAIOT TOUYBEHHBIN (PaKyIbTET.

Takum o00pa3zom, Bompoc KiacCU(PUKAIMKM €CTECTBO3HAHMS BOCXOAMUT K TpaJulUU 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 BBIIECIUTh MATh (PYHIAMEHTAJIbHBIX HANpaBICHUN €CTeCTBO3HAHMUS:
busnka, XUMUsS, TEONIOTUsA, OHOJOTHS M reorpadus. DTH IUCHUIUIMHBI MOXHO CIPYHIHPOBATh
clenyomuM o0pa3oM: (PU3UKO-XUMUYECKHH IUKJI, HW3ydaroumid Haubosiee oOIue CBONCTBA
MaTepHH U ee BUIOB (CyOCTaHLMI M BEIIECTB); LIUKI HayK O 3emile, pacCMaTPUBAIOLINI BOIPOCHI
MpOsIBJIEHUS] OOLIMX CBOMCTB MaTepuu Ha 3emuie; OMOJIOTMYECKHE HAyKH, C 3TOM TOYKM 3pEHUS
MMEIOLINE IBONCTBEHHYIO MTO3ULIUIO: C OJTHOM CTOPOHBI, OHU 3aHUMAIOTCS CBOMCTBAMHM MAaTE€pPHUH, a C
JIpYyrol - B paMKax 3THX HayK pacCMaTpUBalOT W paclpejesieHHe >KU3HHM Ha 3emiie B Ipejenax
Pa3IMYHBIX CUCTEM pa3HOro paHra (OMOreoneHo3sl - OT CaMbIX MaNbIX J10 Bcel Ouocepsr). Kpome
YKa3aHHBIX HayK YaCTUYHO B ATOT KPYr BKJIIOYAIOT MCUXOJOTHIO KaK HayKy, UMEIOIIYIO JIEel0 CO
BCEBO3MOXKHBIMHM pa3yMHbIMH cymiecTBamu. IIpoOiemoil kimaccupukaiyu ecTeCTBEHHBIX HAyK
ABIIIETCSl OIpEAENeHNe MeCTa HEKOTOPBIX JUCHUIUIMH, KOTOpbI€ BBIIEIWINCH WIM BCerjaa
CYILIECTBOBAJIN IapajlIeNIbHO, TECHO MNEPEIIETASICh C YK€ PACCMOTPEHHBIMH AMCLUIIIIMHAMM, HO
IpU aHaJM3€ OKa3bIBAlOTCS Kak Obl B CTOpOHE: MEIWIIMHA, CEIbCKOXO3SHUCTBEHHBIH LMKI HayK,
NOYBOBEJCHHE, 3emienenue u T.1. Ocoboe MecTo 3aHMMaeT MaTeMaTHKa, KOTOopas MO CYLIECTBY
ABJISIETCS JOCTATOYHO YHUBEPCATbHBIM SI3bIKOM JIJISl €CTECTBEHHO-HAYYHBIX TUCIUIUINH.



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

B teueHue ThicAUeneTHIl CyIIECTBOBAHUS YEJIOBEUECKUX LUBWIM3ALMI 3HAHUS O MMpE,
pemecia u Bepa He pasznesutuch [18]. Hakornnenue npakTHYeCKUX 3HAHUN 00 OKpYKaroleM MHUpPE
Ha CaMBIX JPEBHHX ATalax CTAHOBJECHHUs OOIIECTBA MPOUCXOJHMIO B paMKax MHU(OJIOTHYECKOTO, a
Jlajiee PeIMruo3HOr0 MHUPOIOHMMAHMS. OMIMPUYECKH HalJIeHHbIE NPUEMbI OXOThbl, 00pabOTKU
36MJIM U CO3JlaHUsl OPYAMM 3aKpeIUBUINCh aBTOPUTETOM PEJIUIMM KakK JaHHbBIE CBBIILIE
ycTaHOBIEHMs. B pasnmuHbIX smocax, Mudax, cKa3aHUAX pa3HbIX HApOAOB MHpa KJIACCHUECKUM
CIOXKETOM SIBJISIETCSA IIOBECTBOBAHUE O TOM, Kak bor (wim 06oru) napyer Jro1s8M U3HA4YaIbHO 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.

Beiaenenue yMCTBEHHOIO TpyZa INEPBOHAYAIBHO OCYILECTBISUIOCH B CUCTEME PEIMIHU.
TailHl MUpa OTKPBIBAJIUCH TOJBKO IIOCBALICHHBIM; HAy4yHbIE 3HAHMS O MHUpPE CUHUTAIUCH
CBSIIIEHHBIMHU, @ YY€Hble, KaK IPaBWJIO, ObUIM CBSIIEHHOCIY)XUTENAMHU, Teojsoramu. B Erwumnre,
Baswionun, Accupun, Kutae B ApeBHUX XpaMaxX, MOHACTBHIPSAX BO3HHUKAJIM M COXPAHSUIUCH
IIMCbMEHHOCTb, CHCTEMBl MCUHCICHMH. JIpeBHHME Myzpensl YMEIM ONPENeNATh IEPUOIbI
COJIHEUHBIX M JIYHHBIX 3aTMEHHM, pPellaTh ypaBHEHMs IIE€pBOM, BTOPOM M JAAXKE€ TPETbEH CTEIICHH,
onpenenats miomanu ¢uryp. beul n3o0pereH KaneHaapb, B KOTOPOM roJi Jenuics Ha 12 mecsues,
no 30 nHelt B KaxxaoM. Erumerckue kpeubl MMenu OOJbIIME NPAKTUYECKUE 3HAHUS B XMMMHH,
MeIUIHe, ONOBELaNy HaceleHue o pasznuBax Huma, Hamum cnoco0 Oab3aMUpOBaHUS Tell,
M3rOTOBJICHUS manupyca. /[peBHHE COOpYKEHHUs, MUPAMH/IbI, XpaMbl U CETOJIHS MOPAXKAIOT CBOEH
I'PaH/IMO03HOCThIO, KPACOTOM M IIyOMHOM 3aJI0KEHHBIX B HUX MaTeMaTHYECKUX, aCTPOHOMUYECKHX
U ApYTUX 3HaAHUMH.

Teopernueckoe co3HaHME Kak ONEPUPOBAHUE TOHATHAMH, HeoOXoxumoe Ui
BO3HUKHOBEHUSI HAayKH, TakkKe (POPMHUPOBAIOCH B PaMKax PEIUTHO3HOTO MHPOBO33peHHs. Tak, B
nudaropeiickoi 1IKoJie MOHATHE Yuciia npruodpeTaeT ocodblit craTyc. [IpoHMKHOBEHUE B IPUPOAY
Yycia MBICTWIOCh KaK CIeUU(PUYECKUH TyTh IOCTHXKEHHS CYITHOCTH Mupa. YToOBI CTath
00BEKTOM TEOPETUYECKOIO CO3HAHUS, YMUCIO IMEPBOHAYAIBHO JOJDKHO OBLIO CaKpaau30BaThCH,
IIPEBpAaTUTbCS B OOBEKT MOYMTAHMA. B cpenHune Beka B paMKax CXOJAacTHKH pa3BUBAJIUCh
jgorudeckue 3HaHuA. He Tonpko MaremaTHka, JIOTMKA, HO M aCTPOHOMHS, MEIULIMHA U JApYyTue
OTpacyii HayKH Kak 0cOObIe OTpaciIy TyXOBHOTO MPOW3BOJICTBA BOSHUKAIN U (DYHKIIMOHUPOBAIIU B
CHUCTEMAX PEIUTHO3HOTO MUPOBO33PEHMUS.

dopmupytolieecss €CTECTBO3HAHME IOCTENEHHO CO3[aBajl0 IOHATUHHBIE CHUCTEMBI,
o0pa3ysi CBOM TEOPETHMUYECKHIl MHUp, OTIMYAIOIIUIICS OT TOro, KOTOPBIA pa3BOpauyMBajCs MNepen
0OBbIIEHHBIM co3HaHueM. EcrecTBo3HaHME BbIpaOaThIBaIo HAOOpP OCOOBIX KPUTEPUEB, MPU3BAHHBIX
OTJENUTh €€ OT Apyrux (Gop™m ayxoBHOH nestenbHOCTH. [loka dopmupyroleecs ecTeCTBO3HAHMUE,
€ro MOHATHS W WJEH HOCWUJIM CaKpaJM30BAHHBIM XapakTep, T.e. ObLIM HAJAEJCHBI CBSIIEHHBIM
PETUTHO3HBIM COJIEPKAHUEM, OCHOBaHMM JUIsl KOH(IUKTOB MEXAY pPEeUruedl U ecTeCTBO3HaAHHEM
HE BO3HUKAJIO, TIOCKOJbKY 3HAHUS O MPHUPOJE BIUCHIBAJIUCH B PEIUTMO3HYI0 KapTHHY MHUpa. JTU
KOH(JIMKTBI CTAJIM MPOSBIATHCS TOTJA, KOT/Ia OOJIBIIMHCTBO PEIMTHIl MOJHOCTBIO CaKpaTU30BallU
KapTUHY MHpa, a €CTECTBO3HAHHE, BbIpaOaThiBasi CBOM METOJAbl IO3HAHUSA, CTajlO0 MOJBEPraTh
COMHEHHIO 3JIEMEHTHI 3TOT'0 MUPOTIOHUMAaHUS.

Oco0ytr0 OCTpOTY B3aMMOOTHOIIEHHUSI PEIIMTUU U ecTecTBO3HaHus mnpuodpenu B XVII-
XVIl BB. OmuH u3 Takux KOH(DIMKTOB BO3HUK BOKpyr cosnaHHoi H. Komnepaukom
TeJINOIEHTPUYECKOW CcHCTEeMbl JABMKeHHs IaHeT. CaM aBTOp NpeIoKWI ee Kak Haubosee
pocToil crnoco® MCYMCICHUs MacXalui; OH roBopui: «Mos 3ajada - HATH MCTUHY B BEIMKOM
boxbem TBopeHnn». OnHako OOBEKTUBHO 3Ta CHCTEMa IMOJApbIBalia MPEJCTaBIeHUE O 3eMie Kak
HENOJIBUYKHOM LIeHTpe BeeneHHoi.

B 1600 r. 3a mpomarasay reauoneHTPHIECKOM CUCTEMBI U HJIEU O MHOXKECTBE OOMTAeMBIX
MHUpOB ObLT coxkeH B Pume J[x. bpyno. I'. Tanunes 3aTouniau B TIOPbMY U BBIHYIWIN ITyOJIUYHO
OTpeubcsl OT TMOJJAEPKKU TeIHOLEHTPUYECKON cucteMbl. Teojoram ObUIO CIIOXKHO COIJIacOBaTh



6ubnelickyro unero TBopeHust borom Beenennoii i yenoBeka, KOTOPBIA OKa3aJics HE B €€ IIEHTE,
a Ha ogHOM u3 maHeT COTHEYHON CUCTEMBI, PACION0KEHHOM Ha Kpato [ anakThku.

Hecmorps Ha 10 ur0o counHenune KonepHuka Haxoawiiocs B MHAEKce 3alpelIeHHbIX KHUT
no 1820-x rr., ero umen pacnpocrpansiuck. OtkpbiTeie B XVl B. 1 nmpUMeHEHHBIC 3aTEM IS
OOBSICHEHUS IBW)KECHUS IUIAHET 3aKOHbl MEXaHUKH, 3aKOH BCEMHUPHOIO TITOTEHMS YXKE HeE
BOCIpUHUMAINCh B KauecTBe epecu. Tak, M. HpioToH, Oyayun XpUCTHAHMHOM, CYHUTal CBOU
OTKPBITHUS BIIOJTHE COBMECTUMBIMU C XpPUCTUAHCTBOM. HBIOTOH cuuTal, 4To U3 cienoi (Gpu3ndeckoi
HEOOXOJUMOCTH, KOTOpas BCErja M Be3[leé OJUMHAKOBA, HE MOIJO OBl MPOM30MTH HUKAKOTrO
pa3sHooOpa3us U BCe COOTBETCTBEHHOE MECTY M BPEMEHHU pa3zHO0Opa3ue COTBOPEHHBIX MPEIMETOB,
YTO U COCTABJIIET CTPOM U KU3Hb BCeneHHo, MOIIO MPOU30MTH TOJBKO 1O MBICIH U Bosie CyIiero
Camo0bITHOrO — I'Ocnona bora.

l'enuonenTpuyeckass cucTeMa YKOPEHsJIaCh B CO3HAHMM E€CTECTBOMCHBITATENEH, U
TEOJIOTHSI BEIHYKJIeHa Obli1a cMUpUTHCS ¢ 3THM. ChopmynupoBanHas Bo Bropoii monosune XVIII B.
runoreza M. Kanra m I1.C. Jlarutaca o Bo3HuMkHOBeHMM CoONHIIA M IUJIAaHET M3 BpallaroLIerocs
pPacKaJCeHHOTO Ta30BOr0 OOJIaKa YK€ HE BBI3BIBANA PE3KOW PEAaKUMU IEPKBU B HM3MEHHBIICHCS
KYJIBTYpHOUH aTMocdepe, XOTs U OTBEprajach €.

B cBoeM 00BsicHEHMM MHpa H€a] KIaCCUYECKOr0 €CTECTBO3HAHUS TpeOyeT UCXOAUTDH U3
TOTO, YTO CYLIECTBYET, & PEJIUTHS UCXOAUT U3 TOTO, YTO TO, UTO CYIIECTBYET, UMEET €IE U CMBICIL.
OTOoMy WHaealy COOTBETCTBOBAJIO TMPEACTaBIeHHE Mupa B (opMe OECKOHEYHOW NPUYNHHO-
CJIEICTBEHHOM CBSI3U SIBJICHUM, T.€. TAKOW MX COBOKYIIHOCTH, KOTOpasi, paCCMOTPEHHasi B IIEJIOM,
NPUYHHBI BHE Ce0sl IMETh HE MOJKET.

OpuuM u3 cynlecTBeHHBIX acnekToB  chopmupoBaBmerocs B XVII-XVIII  Bs.
KJIACCUYECKOI'0 €CTECTBO3HAHHUS ObUIO MCKIIIOYEHHE M3 YHUCIa KAaTEeropuil HayuyHOrO MBbIIIJICHUS
nousitus 1enu. ChopMupoBaHHBIE B 3TOT MEPUOJ €CTECTBEHHO-HAYYHbBIE MPOTPAMMBbI OBLITU €IHBI
B TOM, YTO €CTECTBO3HAHHUE JOJDKHO IOJHOCTHIO OCBOOOAMTHCS OT TEJIEOJOTHMHU: MpUpoJa —
LApPCTBO JIEWCTBYIOIIMUX NPHUYMH, B HEH HET CMBICIOBBIX CBA3€H, a €CTh JHIIb CBSI3M MPUUYMHHO-
CJIE/ICTBEHHBIE.

brnarogaps ycrnexam MexaHMKU Kak HayKH Oblla cO3/laHA MEXaHUYecKas KapTUHA MHpa, B
KOTopor bor npusHaBajcs B KadecTBE TBOpLA MaTepuu M ABMKeHUsA. Ha 3Tol HaydHOU OCHOBE
BO3HUKJIA HOBasi GUI0CO(CKasi KOHIIETIHNS - IEU3M, KOTOPbII MPOTUBOMOCTABISETCS UCTOPUIECKU
CylllecTBOBaBUIEH penurud. B aemsme bor npusHaercs kKak MUPOBOM pa3yM, CKOHCTPYHPOBABIINN
1eNIeco00pa3Hyl0 «MallMHY» TMPUPOAbI M JaBIIMH el 3aKOHBl M JBI)KEHHE, HO OTBEpraer
JanbHelIee BMeNareabcTBo bora B caMoIBHKEHUE TPUPOIBI (T.€. «IIpoMbIcen 00XUily», uyneca u
T.I.) U HE JIOMYCKaeT MHBbIX IyTedl Kk mo3HaHuio bora, kpome pasyma. KoHdnukTHas cutyanus
BO3HMKAET HE U3-3a 3aKOHOB CcaMOM HEOECHOM M 3eMHOM MeXaHMKH. 3]1eChb Jpyr ApYyry
IPOTHBOCTOST pa3Hble KapTUHBI MUPA, pa3HOE OHUMaHHE 00KECTBEHHOI'O MPUCYTCTBHS B HEM, a
Bepe B OTKpOBEHHUE MPOTUBOIIOCTABIISETCS PALIMOHAIBHBIN METO/1 TO3HAHUS MUpA.

IIponiecc OpicTporo HakomIeHUs HaydHbIX 3HaHUM B XIX B. MpHUBEN K CO3JaHUIO HOBOM
KapTuHbl MHupa. OcoOyio poibp B ee (OpMHpPOBaHMM ChIrpajl OTKPBITHIA B 1840-X IT. 3aKoH
COXPAaHEHHUsI DHEPTUH, YTBEPKAABIINN HEYHUUYTOKUMOCTb YHEPTUH, €€ MEPEX0] U3 OJHOrO BHIA B
JIpYrod, HEYHHYTOXKUMOCTb MaTepuu. JIpyruM Ba)KHBIM OTKPBITUEM B HCCIEIOBAaHUM >KMBOU
OpUPOBl OBUIO YCTAaHOBJIEHHE KIETOYHOIO CTPOEHHUS XKHBBIX Tel. BbIIO J0Ka3aHO, 4TO KIIEeTKa
SABJSICTCS  DJIEMEHTAapHOM  CTPYKTYpHOM  €IMHUIEH IKUBOTO - PACTEHUM, IKUBOTHBIX,
MUKpPOOPTraHU3MOB. XMMHUKHU, CHHTE3UPOBaB MOUYEBHHY, KOTOPYIO HAXOUJIN PAHEE TOJIBKO B JKHBOM
Tene, IMOKa3ajly, YTO NpU Bced TINIyOWHE pa3iuyuuil >KUBOTO M HEKHWBOIO MEXIYy HUMH HET
HENPOXOAUMON IPONACTH.

B cepenune XIX B. HOBBI KOH(PJIUKT MEXAY PEIUTHEN M €CTeCTBO3HAHUEM BO3HUK B
cBsi3u ¢ mosieieHueM teopuu Y. JlapBuHa. O600mUB OOIIMpPHBIN (pakTHYecKuil MaTepual, OH
JI0Ka3aj, YTO BUAbI PACTEHUH U KUBOTHBIX HE IMOCTOSHHBI, @ U3MEHYMBBI, U IIPUILIEN K BBIBOIY, YTO
CHOCOOHOCTh OPTaHU3MOB MPUCTIOCA0INBATHCS, 1IEIECO00PA3HOCTh UX CTPOCHUS U MOBEJCHUS €CTh
pe3yJbTaT Mpoliecca eCTeCTBEHHOTro oroopa. Teopus JlapBuHa BcTynaia B IpOTUBOpEUHE ¢ Haeel
00KECTBEHHOHN 11€1€cO00pa3HOCTH KHUBOW MPHPOJBI, IMOJBOAWIA K BBIBOJY O €CTECTBEHHOM



BO3HUKHOBEHUU XU3HU Ha 3emiie. DTU U JPYTUe OTKPBITUS CO3aBAIM KapTUHY IPUPOJHOTO MHpA,
B KOTOPOH pa3Hble (OpPMBI ABMKEHMs MPHU BCEX UX OTIMYUAX OKA3aIUCh B3aUMOCBA3aHHBIMHU U
00BSICHIEMBIMU Ha OCHOBE CBOMX COOCTBEHHBIX, IPUCYIIUX MIPHPOJIE CAMOTO MTPEIMETa 3aKOHOB.

B konne XIX B. Hayanach peBOJIIOLUS B €CTECTBO3HAHUU, O3HAMEHOBABILASICSI OTKPBITUEM
PEHTTEHOBCKUX JIy4Yel, paJnOoaKkTUBHOCTH, 3JeKTpoHa. B 1920-x rr. co3gaHa Teopusi CTpOEHHUS
aTOMOB M MOJIEKYJ, OTKPBITBI M H3Yy4€Hbl CBOICTBa 3/eMEHTapHbIX 4YacTul. Ha ocHoBe 3THX
JOCTHXKEHUI BO BTOpPOHMl moioBuHE XX B. CTAJO0 BO3MOXHBIM IPAKTHUECKOE HCIIOJIb30BaHUE
aTOMHOM 3HEPruy, FIKCIEPUMEHTHI B 00JIACTH TEPMOSIIEPHOTO CUHTE3a. BBl OTKPHIT MUKPOMUD, B
KOTOPOM JICHICTBYIOT HEM3BECTHBIC paHee SBJICHHS B OOBEKTaX C HEOOBIYHBIMHU CBOWCTBAMH,
BBISIBJIEHBI MHOT000pa3ue 1 U3MEHUMBOCTh KOCMMUYECKON cpeJibl — Meramupa. Pa3BuTtrie reHeTuku
MO3BOJIMJIO JOOUTHCA YCIIEXOB B HM3YYCHHMM MeXaHU3Ma HacielncTBeHHOCTH. B XX B. HOBoe
pasBUTHE MONyYWIa Haes 3BoyoLMOHM3MA. OHa IpHBeNa K CO3JaHUI0 CUHTETHYECKON TEOpHH
HBOJIIOLIMM KaK IPOJAYKTa CHHTE3a KJIACCMYECKOI'O JapBUHHU3Ma C COBPEMEHHOM MOJIEKYISIPHOMN
reHeTuKoi. bosee Toro, sBOMIOIMOHN3M BBILIEN 3a IpeAessl Ouosioruu. BaxHelue nposBiaeHus
COBPEMEHHOM HJIed 3BOJIIOIMOHM3MA BBIPA3WINCh B KOHILENIMHM 3Bojouud Bceenennoit (A.A.
Opuaman, [.A. Tl'amos, D.I1. Xab6a u ap.), HepaBHOBecHOU TepmoauHamuke (M. Ilpuroxwii),
cunepreruke (I'. Xaken), unee camoopranuzanuu (H. Bunep, V.P. Dmbu u np.), B oOHapyxeHuu
JTApBUHOBCKOI'O OTOOpa Ha YpPOBHE MOJIEKYJApPHBIX CTPYKTYp (M. DiireH). CoBpeMeHHBbIH 3Tar
HAYYHO-TEXHHYECKOW PEBOJIIOLMU OTKPHIBAET LIMPOKHE IMEPCHEKTUBBI JJISi OOIIECTBa, KOTOPHIE
aCCOLIMMPYIOTCS C MHUKPOIJIEKTPOHUKOH, MHGPOPMATUKOH, POOOTOTEXHUKOHM, OMOTEXHOJIOTIMEH,
CO3JIaHMEM MaTEpUAJIOB C 3apaHee 3aJaHHbIMU CBOMCTBAMU M HOBBIMU HCTOYHHKAMHU SHEPTUU.
Pa3zButie MHKPOAJIEKTPOHUKHM MO3BOJSET 3HAYMTEIBHO YBEIUYUTh BO3MOXKHOCTH 4YEJIOBEKa IPH
pPELICHUH HHTEJUIEKTYaJbHbIX 3a]a4, MOBBICUTh IPOM3BOJAUTENBHOCTh TpyJa U M3MEHHUTHb €Tro
Xapakrep.

EcTtecTBeHHO-Hay4YHbIE OTKPBITUS M1 OCHOBAaHHBIM HAa HUX HAYYHO-TEXHUUYECKUH IPOrpecc
OKa3aJId 3aMETHOE BO3JEHCTBHE HAa MHTEPNPETALUIO0 (DYHIAMEHTAIbHBIX HNPUHIUIIOB Pa3IUYHBIX
TUIIOB ¥ BUJIOB MUPOBO33pPEHUI. B KOHEUHOM cueTe 3TO MOCIYKUJI0 OJHUM U3 (PaKTOpPOB mpoliecca
CEeKYJISIpU3aLUK, T.€. OCBOOOXKAECHUS OT PEIMTUO3HOTO BIMSHUSA MHOTUX C(ep KU3HEAEATEIbHOCTH
oOuiecTBa U JMYHOCTH.

B To ke Bpems HCIOJIb30BaHUE JOCTM)KEHUI HAyKHM M TEXHUKU I CO3JIaHHs OPYKUs
MacCOBOI'O YHHUYTOXEHHS, HAKOIUIEHHE €ro B OTPOMHBIX MaciiTadax MNOpOXKIAIT Yy JoJel
Cephe3HyI0 00ECIOKOCHHOCTb, HEYBEpPEHHOCTh B 3aBTpaiiHeM jaHe. Kpome Toro, Hapacrarouue
TEMIBl  [POMBIIIJIEHHOTO  Pa3BUTUS  CO3/AIOT  IJIOOANbHBIE  SKOJIOTMYECKHE  IPOOJIEMBI.
[TpoHMKHOBEHHE YeNOBEYECTBA B MHKPO- M MEraMHp, K KOTOPBIM HENPHIIOKUMBI OOBIUHBIE
XapaKTepUCTUKHU U MPECTABICHUS, CII0KUBILINECS B MAKPOMUPE, TOPOIUIIO B chepe eCTeCTBEHHBIX
HayK TEHACHUUIO K YTBEPKACHHUIO HHCTPYMEHTAIM3Ma KaK METOAOJOIMYECKOro IpUHIMIA.
CornacHo 3TOMy NPUHLUITY, HAyKa HE MOXKET OTKPBITh U HE OTKPHIBAET HaAM HOBBIX MHUPOB, OHA
SBJISICTCS JIUIIb UHCTPYMEHTOM, IPU MIOMOIIM KOTOPOT'O OMUCHIBAIOTCS HAOJI0JaeMble SIBJICHHUS.

CoBpeMEHHOE  €CTECTBO3HAHHME  OKa3blBaeT BIMAHME Kak Ha  (HopMHUpOBaHUE
HEPEJIUTHO3HOTO MUPOBO33PEHHUS, TAK U HA MPOLECCH aJalTallud PEIUTHO3HOTO MUPOBO33PEHNUS K
YCIIOBUSIM COBPEMEHHOCTH. Pa3BuTHE HAYKH CTAaBUJIO U CTABUT NEPE]] TEOJOTUEN IPUHLIUITHATbHbBIE
Bornpockl. Cpenn O0rocI0BOB HET €AMHCTBA B TPAKTOBKE MHOTHX MOJIOKeHUH penuruu [18].

OaHM M3 HUX OTCTauBalOT HJACIH0 TBOPEHMSI, UCIOJB3YS E€CTECTBEHHO-HAy4YHbIE TEOPUH
TEIIOBON cMepTH BceneHHol, 00IbIIOro B3phiBa, «YE€PHBIX JbIP», TEHHBIX MYTAIlUil U TIp., a TaKXKe
CCBIJIAsICh Ha HEPEIIAeMOCTh Ha IaHHOM yYpPOBHE Pa3BUTHUS 3HAHUM psiia HaydHbIX IpobiieM. Tak, B
1970 r. B CHIA Obi1 co3nan MHCTUTYT KpeanMOHHBIX ucciefoBaHuil. OOBYHO MOJ
KpearMoHN3MOM MTOHUMAIOT HaIlpaBJIEHNUE B €CTECTBEHHBIX HayKaX, O0OBACHSIONIEE MPOUCX0XKIEHUE
MHUpPa aKTOM CBEPXBECTECTBEHHOI'O TBOPEHMS M OTPULIAIOLIEE IBOJIOLNI0. OCHOBATENb NHCTUTYTA
I'. Moppuc nosnaraer, 4To KpealioHHas MOJeJIb TBOPEHHUS B OTIMYKE OT 3BOJIOLMOHHOMN BbIIEISET
0cOOBbIi HauaJIbHBINA MEPHOJ] TBOPEHHS, B TEUEHHE KOTOPOTO Ba)KHEUIIINE CUCTEMBI MTPUPOJIbI ObLTH
CO3/IaHbl B 3aBEPILIEHHOM, JEHCTBYIOIIEM BUIE C caMoro Hauaina. [lOoCKOJIbKY ecTecTBEHHbIE
IPOIIECCHl B HACTOALIEE BPEMsI HUUETro MOJOOHOr0 HE CO3Jat0T, MPOLECCHl TBOPEHUS JJOIKHBI OBITh



CBEPXbECTECTBEHHBIMU; HMX OCYIIECTBICHHE TpeOOBaJIO BCEMOTYIIEro, TPAHCLEHAECHTHOTO,
«3anpenensHoro» Cosnarens. Korma Cosgarens 3aBeplini akT TBOPEHUS, NPOLIECCHI CO3JaHMS
ObUIM OKOHYEHBI M 3aMEHEHBI IPOLECCAMU COXPAaHEHHs, YTOOBI MOJJEpKUBaTh BceneHHyO u
o0ecreunThb eli BO3SMOKHOCTh BBHITIOJIHUTH HEKOe MpeaHa3zHaueHue [16].

[IIupoko pacnpocTpaHEHbl MPEACTABICHUS O TOM, YTO B KOH(IMKTE PEUTMU U HAyKU
BUHOBHHKAaMHU CTOJIKHOBEHUH SABJSIOTCS 00€¢ cTopoHbl. Teonoru 3. dep, O. [Imtonsdek, H. SHr u
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 CYXJIEHUI: TEOJIOTH TPeOOBAIM OT YUCHBIX, YTOOBI X JaHHBIC
COIIACOBBIBAINCH C PEIMTHO3HBIMM IIPEJCTABICHUSMU O MHUPE, a YUYCHBIE YTBEPXKIAIU, YTO HUX
JOCTH>KEHMS JJOKa3bIBAIOT JIOKHOCTD IIPEACTABICHUH O CyIleCTBOBaHUH bora.

Teosorn mnonararoT, yTO HAOIIOAAEMBIE CETOJHS PE3YyJlbTaThl TAKOTO IMPOTUBOCTOSIHUA
KpalHe IUIaY€BHBI, IIOCKOJIBKY Y YYEHBIX OTCYTCTBYET YyBCTBO OTBETCTBEHHOCTH 3a IOCIEICTBUS
BHE/IPEHUSI €CTECTBEHHO-HAYYHbIX JOCTH)KEHUM B NMPAKTHKY. 3€Ch LIEPKBU MOIJIA Obl BBICTYINATh
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 TeoJlorMM Oblla NOMYyJIIpHA TOYKAa 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 HUMHU. Takas TO4ka 3peHHs BBI3BIBACT BO3PAXKEHHUsS y MHOTHUX TEOJIOIOB, MOCKOJIBKY OHHU
CUHTAIOT, YTO TOT, KTO HE MPHHUMAET O0’KECTBEHHOTO BTOPKEHUS B IPUPOY, BPSIIL JIH COTIACUTCS
JIOIyCKaTh €ro BMELIAaTeIbCTBO M B cepbl JMYHOCTH, oOmiecTBa, ucropuu. Kpome Toro, eciu
MOYKHO TIOCTPOHTBH aJIeKBaTHYIO KapTHHY NPUPOJHOTO MHUpa 0e3 cooTHeceHHs ee ¢ borom, To
OYEBHJIHO, YTO Takoi bor He mMoxeT ObITh MOIMHHBIM borom-TBoplOM, Cl€J0BAaTEIbHO, B HETO
HeJb351 BEPUTDh U KaK B UICTOUHUK MOPAJIH.

Jlpyrue Teosjoru, o0pamasch K HAEE pa3rpaHUYEHUs] PEJIMTMM U HAyKH, [OJIAraroT, YTO
Hay4YHass MHTEpPIIPETalsl OCHOBaHA HA NPHHIUIE MPUYMHHOCTH, a (PyHIaMEHTOM pPEITUTHO3HON
UHTEpIpeTaluu SABJIseTCs yOeXJeHHe B HAJIMYMM CMbICIA, 3HadyeHus Bemell. KoHeuHo, Hayka
MOKET OOHapyXMBaThb M H3y4aTh CMBICIbI OTAEIbHBIX ()EHOMEHOB U MPOIIECCOB, HO CMBICI
LIEJIOCTHOW CTPYKTYPBI MHUpa U KYyJIbTYpHI JJIsl HEE HEIOCTYIEH, IIO3TOMY OHA HE MOXXET yKa3aTh
YEJIOBEKY JKM3HEHHYIO OPUEHTALNIO, ONPEIEIUTh LIENIb €r0 CYIIECTBOBaHUs. Pennrus ke 1mo3Bosser
JIOCTUYb TOJUIMHHOW MCTUHBI 4Yepe3 M3MEHEHHue, peopMallMio caMOro 4elOoBeKa, OKa3bIBas eMy
MOMOIIb B OOPETEHUU CMBICIIA KU3HU.

X. PoncToH BbICKa3bIBaeTCs Tak: HayKa UIIET 3HAHUS, a PEJIUTUs — MYJPOCTH, T.€. OHU HE
UCKJIIOYAIOT JIpYT JIpyra, a 4acTU4YHO coBnanatoT. CieaoBaTeabHO, CO03 PEIUTUU U HAYKH MOYKET
OBITH 1OJIE3€H /7151 00eUX CTOPOH.

JKenast ycTaHOBIIEHUS COXO3a PENIMTHU U HAyKH, TEOJIOTM OTMEUAOT CXOJHOCTh YepPT ITHUX
oOmacreit kynbTypsl. Tak, nHauiickuii Teosor I1. I'peroproc cuuraer, 4yro 00e OHU MPEACTABISAIOT
co00i1 MyTH OTHOIIEHUS YeJIOBEKa K PEaIbHOCTH, UMEIOT CYObEKTUBHBIA U OOBEKTUBHBIN MOTIOCHI,
KOTHUTHBHOE ([IO3HABaTElIbHOE) W TNpaKkTHUeckoe cojaepkaHue. O0e H3ydaloT CTPYKTYpY
peaIbHOCTH, OKa3bIBAIOT BIMSHHUE HA CAMOT'0 YEJIOBEKA U HA €r0 OTHOILIEeHHE K Mupy. U penurus, u
HayKa XapaKTEPU3YIOTCS ONPENECICHHBIMU TPAJULMAMH, HAIWYUEM IPEEMCTBEHHOCTH B CBOEH
JESTEIbHOCTH, SIBJISIFOTCSI MHCTUTYIIMOHAIBHO OpraHM30BaHHBIMU OOIIECTBEHHBIMU YUPEXKICHUSIMU
Y TIPETEHAYIOT Ha UCKJIFOUNTENbHBIN JOCTYI K 3HAHUIO PEAIBHOCTH.

HekoTopsie Teonorn o0BABIAIOT HAyKy ocoboro pona penuruei. [lo ux MHeHuro, Hayka,
Kak M TEOJIOTHs, 3aHMMAaeTCsl TPAHCLUEHAEHTHBIMH OOBEKTaMM, BBIXOJAIIMMHU 3a TPEAeibl
HEINOCPEJICTBEHHO HabmonaeMoro. Penurus u Hayka MbITalOTCS MOCTUTaTh 1€UCTBUTENBHOCTD MPH
MIOMOIIY TIOHATUMHBIX KOHCTPYKLMH, SIBISIFOIIMXCS NPOAYKTOM MBILIUIEHUS MCCIIEN0BATENEH.
Hanpumep, ¢pu3uku cerogHs onepupyroT MOHITHEM «HEHUTPUHO» - KOHCTPYKLHUEH, UCTIOIb3yeMOM
T OOBSICHEHUS! ONpEENCHHBIX (U3NYECKUX MPOLECCOB M COJepkKalleil psia CBOWMCTB, KOTOpBIE



HEBO3MOXXHO HM300pa3uTh MPHU IMOMOIIM KiIaccHdeckod ¢u3uku. To ke MOXKHO CKazaTh M O
TeoJIOTHYecKoM onpezeneHnn boxxecrBenHoi Tpowursl (TpuenuHcTBa), KOTOpOE TaKKe SBISETCS
HNOHSATUMHON KOHCTPYKIIMEH, XapaKTEpUCTHKU KOTOPOH HE MOTYT OBbITh ONHCaHbl B TEPMHUHAX,
OTHOCSIIMXCSL K COTBOPEHHOMY MHUDY.

HenocpencrBennas HeHaOII0Aa€MOCTh TOrO MM HHOTO ()eHOMEHA U HEBO3MOXKHOCTD €T0
n300pa’keHHsl BOBCE HE O3HAYAIOT OTPHMILAHUA €ro cymecTBoBaHus. [loaToMy, ¢ TOUKM 3peHUs
Posncrona, HeBepue B bora Ha OCHOBaHMM €r0 HEBHAMMOCTU He Ooliee pe30HHO, YeM HEeBEepHUEe I10
TOM K€ IIPUYUHE B DJICMEHTAPHBIC YACTHLIBL.

Ilo MHEHHIO HEKOTOPBIX TEOJIOTOB, U B HAyKE, U B PEIUTUU UCIOJIb3YIOTCS PYKOBOJISIINE
TEOPETUYECKHE KOHLENUUU, WM Mapagurmsel. B Hayke 3TO, Hampumep, HBIOTOHOBCKas U
SUHINTEHHOBCKAs, NTOJEMEEBCKasi W KOMEPHUKOBCKAs CHCTEMBI OOBSCHEHHS YCTPOMCTBA H
¢GyHkunonupoBanus mupa. Ilapagurmel B penuruu - npusHaHue Toro, uto bor ects JIt000Bb, YTO
Xpucroc - boroyenoBek u T.m. Tak ke Kak ¥ B HayKe, B PEJIMTHM OBUIM MApaUrMbl, KOTOpPBIC
CeroJlHs TOJHOCTBbIO OTOPOIIEHBl WM CEPhE3HO OCMApHUBAIOTCA: IIECTHIHEBHOE TBOPEHHUE,
BepOasibHas Hermorpemumocts bubnuu u ap. KoneuHno, peMruo3nele mapagurMel yCTOHYHUBEE, YeEM
Hay4HbI€, HO ¥ OHU NEPEKUBAIOT POXKAECHUE U THOEb.

Hpyroii Bompoc, KOTOpbIi aKTUBHO OOCYXJIAeTcsi TEOJIOraMH, -COOTHOIIEHUE
00BEKTHBHOI'O U CyOBbEKTUBHOIO B Hayke U penuruu. M ta, u apyras cTpemMsrcs K TOMY, YTOObI UX
uHpopManus Obula OOBEKTHBHOM, HO DJIEMEHT CYyOBEKTHBHOTO HEU30EKHO MPUCYTCTBYET B HHX
o0eux. Beskoe nmo3nanue mpeacTasisieT co0oil onpeesieHHoe OTHOLIEHHE YeJIOBEKa K pealbHOCTH,
[I03TOMY CYOBEKTHBHBINA (PAKTOp UrpaeT B O3HABATEIILHOM IIPOLIECCE CYIIECTBEHHYIO POJib. SICHO,
YTO B PEJIMTHUIO AJIEMEHThI CyOBEKTUBHOIO IIPOHUKAIOT OoJiee Ti1yOooKko, ueM B HayKy. Ho ceronus u
HayyHOE IIO3HAHHE CTAaHOBUTCA Bce 0o0Jjiee CYOBEKTHBHBIM, MOCKOJIbKY pPaJUKaIbHO MEHSETCS
CTaTyC MCCIIEIOBATEISA: U3 IPOCTOr0 3pUTEII OH MIPEBPALIACTCs B aKTUBHOI'O Y4aCTHUKA, KOTOPOIO
HENlb3sl OT/ACIMTh OT O0OBeKTa HaOmoneHus. Tak, B KBaHTOBOH (H3UKE Mporecc HaOII0IeHUS
pelaroIuM 00pa3oM BIUSET Ha HAOJI0JaeMyI0 CUCTEMY; KPOME TOT0, yUEHbIH caM BBIOMPAET, YTO
U KaK u3ydaTb. TeoJoru Bce )K€ MPU3HAIOT, YTO HayKa JaeT 0ObEKTUBHOE 3HAHHWE O MUPE, YTO B
LeJIOM OHa He CyOBeKTHBHA, a CKOpee IepCOHallbHA, OHAa BbAECP)KUBACT IONBITKU
danbcupuupoBaTh e€e, yCHEemHO OOBICHAET (DAaKThl, T€HEPUPYET IOATBEPKIAEMBIE OIBITOM
npezackazanust. OT cyObeKTHBH3Ma HAyKy BO MHOI'OM INpElOXpaHseT TO, YTO Y4EHbIH paboTaeTr He
OJIMH, @ B HAYYHOM COOOIIECTBE.

MHorue TEoJOrM HAcTauBalOT HA TOM, 4YTO IIOJIHOE aJEKBaTHOE IIOCTHIKEHHE
JEHCTBUTENILHOCTH BO3MOYKHO TOJBKO IPH YCIOBUM OOBEAMHEHUS PETUTHO3HOTO W HAYYHOTO
nyreil ee mo3HaHusA. [lng oOOCHOBaHMS HSTOH BO3MOXKHOCTH HCHOJb3YeTCs MPUHLUI
JIOTIOJTHUTEILHOCTH, BBHIABUHYTHIM H. Bopom B 1920-x rr. nmis 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 UMIIYJIbcaX, JUOO O TOBEAEHUU B MPOCTPAHCTBE M BPEMEHH. OTH JIBE
B3aMMOUCKJIIOYAIOIINE KapTUHBI - SHEPreTUYEeCKU-UMITYJIbCHAs U IMPOCTPaHCTBEHHO-BPEMEHHas,
Nojy4aeMble MNpH B3aUMOJEHCTBUM MHUKPOOOBEKTa C COOTBETCTBYIOIIUMH H3MEPUTEIBbHBIMU
npulopamMu, «IOMOJHSIOT» Apyr Apyra. 11oaToMy HEKOTOpble COBPEMEHHbBIE TEOJOTH IMPU3HAIOT
BO3MO)XHOCTb IIOCTPOEHHUSI €JUHOW LEJIOCTHOM KapTHHBI MHpa Ha OCHOBE CHUHTE3a HAyKu U
penurun. J{ns peanusaiuu 3Toi 3a1aun ciaeayeT n3beratb KpaifHOCTeH - cobsa3Ha GUKCHUPOBATH UX
CXOJICTBO U 3a0BIBAaTh O Pa3IMYMIX WM, HA000POT, aOCOMOTU3UPOBATh ATU pazanuus. Hampumep,
nana Hoann IlaBen |l cuuraer, 4TO €OUHCTBO pEIMIUU U HAyKd, K KOTOPOMY CTPEMUTCS
XPHUCTUAHCTBO, BOBCE HE O3HA4YaeT WX WAEHTUYHOCTH. [lo ero MHEHHIO, €QUHCTBO BCerza
IpeJoJiaraeT HeCXOCTBO U UHTETPALIMIO €ro 3JeMeHTOB. Kax1plil 13 3JIeMEHTOB JI0JKEH CTaTh HE
MeHbllle, a OoJblne ceOs B TUHAMUYECKOM B3auMOOOMeHe, MO0 €IMHCTBO, B KOTOPOM OJMH M3
AIIEMEHTOB peAyLUUpYyeTcs K APYyromy, SIBISETCS NEeCTPYKTHUBHBIM, JIO)KHBIM B €ro oOelaHuu
TrapMOHUU ¥ THONBHBIM Il HHTETPALlH €0 KOMIIOHEHTOB.

Mexny dunocodueit u eCTeCTBO3HAaHHEM BCETJia CYIIIECTBOBAja TECHAst B3aUMOCBS3h [ 14,
24, 28, 29]. OHa BOCXOAMT €Ille K aHTUYHOMY [IEpUOJly CTAaHOBJIEHMs Hayku. Kak yxe oTMeuanocs,



NEPBUYHOE HEPACWICHEHHOE 3HAHME O MHpE M YEJIOBEKE, HAKOIUICHHOE B TEYEHHUE MHOTUX
CTOJIETUH pa3BUTHs HEPBOOBITHO-POJIOBOrO OOLIECTBA, OBLIO COBOKYIMHOCTBIO AMIHMPHUECKUX
CBeIeHUH, BepoBaHMH M MH(OB, YCTHO TIEpEIaBaBIIMXCS OT IIOKOJCHHS K MOKOJICHHIO.
N300peTeHne NUCbMEHHOCTH, Pa3BUTHE MATEPUAIBHOIO IPOU3BOJCTBA, PA3/IEIEHUE YMCTBEHHOTO
U (pU3UYECKOro TpyAa MHTEHCHU(PHIHMPOBAIO HAKOIUICHHE 3HAHUNA. DTO MPHUBETIO K BOZHUKHOBEHUIO
HayKd Kak TEOpPETHYECKOM CHUCTeMbl 3HAaHMH O MMpe, a 3aTeM - K AuddepeHuuanuu Hayk.
Cranonenne Gpunocopuu 1 KOHKPETHBIX €CTECTBEHHBIX HAYK 110 UX MPEAMETY U TEOPETHYECKOMY
COJICPKAHUIO UCTOPUYECKH MPOUCXOAMIO Oojiee WIM MEHEEe OJHOBPEMEHHO U MNapajliesIbHO IpU
MIOCTOSTHHOM B3aWMOJICHCTBUU JIPYT C IPYTOM U HENPEphIBHOM OOMEHE KOHICTLHUSAMH. YKe B
HpeBneil I'peuun Hapsay ¢ QUIOCOPCKMMM KOHLEHIMSAMM MHPO3/JaHUS U OOLIECTBa Havyallu
(dopMHpOBaTHCS TaKHe HAyKH, KaK aCTPOHOMUS, apU(PMETHKa, TeOMETpHs, reorpadus, MEeAUIIMHA,
UCTOPHUS, KOTOpPBIE HE CUYUTAIHUCH HUIIOCODUEH.

BMmecTe ¢ 3TUM MPOUCXOIMIIO MPEIMETHOE caMoolpeaeieHne Gpuimocopun, KoTopas Bce
Oonee cocpenoTouMBaliach Ha BceoOIIMX MpoOiiemax ObITMS M To3HaHUS. B ee pamkax
paccMaTpUBAIKCH BOIIPOCHI CYIIHOCTH MHUpa: ObUI I OH co3/1aH boroMm mim cymiecTByeT BE4HO U
MaTepHalieH; B YeM CMBbICI >KM3HM; KAKOBbI IEPCIEKTHUBBI U LM OOlIecTBa, rpsaymas cyab0a
YeJI0BEYECTBA; MO3HABAEM JIM MUP M KAaKOBBI 3aKOHBI M METOJIBI STOTO TO3HAHUS. DTHU BOMPOCH U
ceifuac sIBJIAIOTCS NpeaAMEToM (pumocopekux Auckyccuid. EcrecTBeHHbIE HAyKH TaK)Ke y4acTBOBAIIU
B MX OOCYXXICHHH U JIaBAJM CBOM PEIICHUs, HO MO Mepe AuddepeHInauy HayK U 0oJjiee TOYHOTO
OIpesieNIeHusl UX MpeaMmera o0jacTh HMCCIeOBaHMS B KaKIOM M3 HAyK OrpaHMuYMBanach Oolee
YaCTHBIMU M KOHKPETHBIMU BOIIPOCAMH.

Cuynraercs, 4TO CTaHOBJIEHHE TEOPETHUYECKOI'0 eCTeCTBO3HaHMs Haudaioch B XVII B. Bo
MHOTOM OJlaroiapsi yCKOPSIOIIEMY BO3ACHCTBHIO MaTEPHAIbHOTO MPOM3BOJICTBA M PA3BUTHIO
KaIlluTaau3Ma.

B XVII-XIX BB. aKTHBHO pa3BUBAIOTCS MaTeMaTHKa, (U3UKa, aCTPOHOMHS, OHUOJIOTHS H
Jpyrue ecTeCTBEHHble M I'yMaHMTapHble HayKH, Bce Oosee oriaisouecs or ¢uiaocodpuu. B
HaTypuiocopun (purocohun MPUPOABI) TOTO BPEMEHU KOHKPETHO-HAYYHBIC TCOPUHU U (PAKTHI
YacTO CBSI3BIBAJIMCH CO CXEMaMH pPEIMTHO3HOro muposganus. Tak, I'.B. JlelOHuLl Bce siBIEeHUS
IPUPOIBI TPAKTOBAT KakK (POPMBI peain3alii HEKOTOPOH MyAPOH IEeNd, OCTaBICHHONW TBOPIIOM,
CO3/IaBUIMM 3TOT JyYIIMH U3 BCceX BO3MOXKHBIX MUpoB. M. KaHT pa3BuBan AMHAMUYECKYIO
KOHIICTIIIMIO MaTepuu Kak (OpPMBI TPOSBICHHUS aKTHBHOW OSHEPrHH, BIIOKEHHOW borom B
CyOCTaHIIMIO B MOMEHT CO3JIaHHsI MUDA.

B narypopunocopun @.B. lllennunra u I'.B.®. I'erens taxke gaBajgoch TENIEOIOrHUECKOE
U TAHTEUCTUYECKOe NOoHMMaHMe mnpuponabl. Hampumep, mo Ieremo, mpupoma - 310 Qopma
MHOOBITHSL aOCOJIOTHOTO JIyXa, KOTOPBIM B TIpOIECCE CaMOpa3BUTHA TpaHchopMupyercs B
NPUPOJHBIE U COLIMANbHBIE SIBJIEHUS W 4yepe3 HUX Bce 0ojiee MOJHO IMO3HAET CBOIO CYIIHOCTb,
JOCTUTasi B KOHEYHOM cueTe alcomroTHOro 3HaHus. [lpm sToM ecnmu Teopum W (axThl
€CTECTBO3HAHHUS HE YKJIJbIBAIMCh B OOIYIO KOHLEMIMIO, TO 3TU T€OPUU U (PAKThI JOJDKHBI OBITh
OTBEPTHYTHI Kak JIOXkHBbIE. Tak, I'erens BpICTynaeT NpoOTUB CIEKTpaIbHOM Teopuu cBeta HproToHa,
OTBEPraeT aTOMUCTHUKY, KHHETHUECKYIO TEOPUIO TEIJIOTHI U T.JI. B KOHEYHOM cyeTe BCAKYIO HayKy
['erens paccMaTpuBai Kak MPUKIATHYIO JOTHKY.

Harypdunocodckue mnpencraBieHus pa3BUBAIUCh U B paMKax  (paHILy3CKOTrO
matepuanuzMa BTopod mosioBuHel XVIII B. B Tpymax II.A. Tonwsbaxa, . Huapo, X.JL
J'Anambepa, I1.C. Jlanmaca, X.O. JlamerTpu wu3naraercss NpeACTaBICHHE O MPHUPOJE Kak O
JIBUXKYLIEHCS MaTepuH, BEYHOM BO BpPEMEHM M OECKOHEYHOW B NPOCTPAHCTBE, HaXOAsIIeWcs B
MOCTOSIHHOM CaMOpPAa3BUTHHU B BUJE KPYTOBOPOTOB U 3aKOHOMEPHO MOPOKAAIOLICH KU3Hb U pasyM
Ha IJTAaHETaX, TJIe JUIsl 9TOTO CYMIECTBYIOT ONarompHsTHBIC yciaoBUs. 110 MX MpeacTaBIeHHSIM, BCE
SBJICHUS B MHUpPE JETePMHHHUPOBAHbl MaTEpPHAIbHBIMU CBS3SMH M €CTECTBEHHBIMH 3aKOHAMH,
MO3HAaHUE KOTOPBIX JTACT CO BPEMEHEM BO3MOYKHOCTh OOBSICHHUTH JIFOOBIE siBJICHUS. | erenrb Ha3bIBall
TaKOM MaTepualiu3M MEXaHHYECKUM. DTOT TEPMUH BIIOCIEICTBUH MOJYYHII JOCTATOUHO LIMPOKOE
pacripocTpaHerne. M3 BceX eCTeCTBEHHBIX HayK TOTO BPEMEHH MEXaHWKa JOCTHIIa HauOOJBIITNX
yciexoB ko Bropoit moioBuHe XVIII B., ocobenHo acTtpoHOoMHsT U HeOEecHas MeEXaHHKa.



OpaHIly3CKHe MAaTePUAUCTHI IIMPOKO HMCTIOIB30BAIMA 3TU JOCTIDKEHHUS, HO HE OTPaAaHUYUBAIUCH
umu. B cBoeit prtocodckoi aprymeHTanuu oHM oOpaIaiuch K €CTECTBEHHBIM HaykaM, (paktam
UCTOPUH, UCKYCCTBY, dTUYECKUM U TPABOBBIM TeopusM. B Poccum Toro BpeMeHU COEIMHCHHE
JOCTHKEHUI HAYKU U MaTepUaTMCTUYECKOTO MUPOIIOHUMAaHUS ObUIO OCYILECTBICHO B Tpyaax M.B.
JlomoHocCOBa.

B XIX B. Harypdunocodus passuBanace B Tpyaax II.C. Jlammaca, [[x. HansTona, JI.
Qeiiepbaxa, M. Dapanes, Jx.K. Makcsenna, Y. lapsuna, 3. I'ekkens, JI. BonbuimMana u apyrux
YUYEHBIX, KOTOpbIE B CBOEM (UIOCOPCKOM MUPOMOHHUMAHUU ONMUPATUCH HA JAOCTHKCHUS HAYKH, a
HEKOTOpBIC M3 HUX caMU ObUIM aBTOpamu (DYHIaMEHTAIBHBIX OTKPBITHH U TeOpuid. XapaKTepHO,
YTO HOBbIE €CTECTBEHHOHAYYHbIC KOHLEMIUU BHayale (pOpMyIMpOBaINCh UX aBTOpaMH B BUJE
bunocopckux uuei, a Mo Mepe ux pa3zpabOTKH, IMIIMPUIECKOTO U TEOPETUIECKOTO0 0OOCHOBAHUS
BOIUIOIIAJIUCh B KOHKPETHO-Hay4yHble Teopun. Dunocodckoe MHUPONOHUMAHUE BBIIOIHSIIO
KOHCTPYKTUBHYIO 3BPUCTHYECKYIO (DYHKIIHIO.

Bo BtOpoii mosmoBune XIX B. npobieMy B3auMoielcTBUs (HHIOCOPUN U €CTECTBO3HAHMS
paccmarpuBanu K. Mapkc u ®. Ourensc. Tak, DHrenbc cBod Tpya «/luanekTuka npuponb»
MOCBATHJI  TUAIEKTUKO-MaTepUATUCTUUECKOMY aHalu3y JOCTIKEHUN Hayku B TOHHMaHUU
MPUPOJIBI, PACKPHITHIO BCEOOITNX CBOWCTB M 3aKOHOB JBMKCHHS MaTCPUU, YTOUYHCHHIO MPUHITUIIOB
JTUAIEKTUYECKOTO MaTepuanuima. [lo MHeHHI0 DHrenbcea, He MpUpojia JOHKHA COTJIACOBBIBATHCS C
NPUHIMIIAMA, a [PHUHIMIBI BEPHBI JIMINb IOCTOJBKY, TIIOCKOJIBKY OHH COOTBETCTBYIOT
JIEHCTBUTENbHOCTH.

Kak HeraTuBHas peaknus Ha HICUTMCTUYCCKYIO  HATypOUIOCODHUI0  TOMYUWIT
pacnpoctpanenue nosutuBu3dM O. KoHta u ero mocnenoBareneii. KoHT momaran, 4to Hayka He
HY)KJaeTcs B OpraHU3ymomied ee ¢uiocoduu, 9TO OHA cama 3akKirodaeT B cebe (umocodckoe
NMOHMMaHWEe MHpa U ero mno3HaHug. CorinacHO KOHUEMIUU MO3UTHUBU3MA, MOJJIUHHOE,
«IIOJIOKUTEIEHOEY (MIO3UTUBHOE) 3HAHKE MOXKET OBITh IMOIYYCHO JIUIIh KaK Pe3ybTaT OTICIbHBIX
KOHKPETHBIX HAyK M UX CHHTEeTHYeckoro oObenuHeHus. Ha mecto toit dunmocoduu, xotopas
CyIecTBoBasia Toraa, KOHT mpemyiarain mocTaBUTh CHHTETHYECKOE HAyYHOE 3HAHWE, CBEJCHHOE K
o0LIMM BBIBOJIAM U3 €CTECTBEHHBIX U OOIIECTBEHHBIX HayK. [I03MTHBH3M OTBepraer MpeTeH3uu
dunocopun Ha packpeitme npuuuH U cymHocTe. [lo KonTy, Hayka He OOBSCHSET, a JIMIIb
OTHCHIBAET, OTBEYAECT HA BOIIPOC HE «IIOYEMY», a «Kak». B paMkax mcropudecku nepBoit (HopmMbl
MO3UTUBU3MA, UMEHYEMON KJIACCHYECKUM IMO3UTUBU3MOM, YTBEPXKIAJIOCh, YTO HayKa CIOCOOHA K
o6eckoneuynomy pazsutuio (O. KoHT), ogHako Mup 0OBEeKTHBHOW peanbHOCTH Hemo3HaBaeM (I
Crnencep).

[TozutuBu3m KoHTa mOCHYKWI OJHUM U3 BaXHEHIIUX HMCTOYHHKOB Quuiocoduu
SMIUPHOKPUTHIIN3MA (MaxW3Ma) - BTOPOTO JTama pPa3BUTHUS MO3UTHBHU3MA. Jlelo B TOM, 4YTO
oTkpbITHs KoHIa XIX - Hagama XX B. (A€TUMOCTH aTOMOB, CYIIECTBOBAaHUE KBaHTa JACHCTBHS U
JIPYTHX Ka4eCTBEHHO HWHBIX 3aKOHOB MHKPOMHpA) MPHUBEIHA K KPU3HCY MEXaHHUYECKON KapTUHBI
Mupa. OTO OBLTO MCTOJIKOBAHO HEKOTOPHIMH (uiocodamMu Kak KpuU3HC (PU3UKHU, 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 ¢rrocodum, Tak ke Kak U B KIACCHICCKOM IMO3UTHUBU3ME,
OTPUIIAINCh W MaTepuaan3M, U HAeadn3M. Max paccMaTpuBall MaTepHUI0 KaK COBOKYIHOCTH
«AJIEMEHTOB MHUPay, MPEJACTABISIOMUX COO0M KOMOMHAIIMN (PU3UUECKUX M TICUXUYECKUX CBOWCTB
(BTOpruHbIX KauecTB). OH chopMynupoBal TPHHIMI SKOHOMHH MBIIJICHUS, TIO KOTOPOMY
MBIIUICHHE TPEACTABIsACT CO00M W3HAYAIBHYIO OHOJOTHYECKYI0 TOTPEOHOCTh OpraHm3Ma B
CaMOCOXpaHEHUH, 00yCIOBIHUBAIOIIEH HEOOXOAUMOCTh IIPUCTIOCOONIEHUS» OpraHu3Ma K (haKkTam.
[ToaToMy OOBSICHHTEIbHAS YacTh HAYKH SBJISCTCS W3JUIIHEH W B IEIAX dKOHOMHHU MBIIIICHHS
JIoMKHA OBITh yhaneHa. To ke copepkaHue ABEHapHyC BKJIQJBIBACT B MPHUHIMI HaWMEHBIIEH
Tpatbl cuil. CuuTasi, 9YTO B ONBITE CHUMAETCS MTPOTHUBOIOIOKHOCTh MAaTePUN M AyXa, OH BBIIBUHYII
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.



JlanbHelilee pa3BUTHE IMO3UTHBHM3MA CBS3BIBAIOT C HEOMO3UTUBU3MOM, IIOSIBICHHE
KoToporo oTHocsAT K 1920-m rr. Ilpomomxas Tpaguuui0 TO3WTUBU3MA, CTOPOHHHUKH
HEOIO3UTUBU3MA OTPHULIAIOT BO3MOXKHOCTU (PHIIOCOPUHN KaK TEOPETUYECKOTO MO3HAHMS, OTPULIAIOT
MIOCTAaHOBKY BOIpoca 00 OTHOUICHWH MAaTE€PUU M CO3HAHUS, CUMTAs 3TO CIOCOOOM IMPEOI0JICHUS
KOH(QPOHTAIlMK HJIeau3Ma W MaTepuaim3Ma. B paMkax JaHHOTO TEUeHHs BHHMAaHUE
KOHIICHTPUPYETCS Ha aHallu3€ pOJIM 3HAKOBO-CHMBOJIMYECKHX CpPEACTB HAYYHOTO MBIIIJICHHUS,
OTHOILEHHSI TEOPETUYECKOTO ammnapara ¥ SMIMPUYECKOro 0a3uca HayKu, NPUPOABl U (YHKIUU
MaTeMaTH3aliK U GOpMaTH3aliy 3HAHKS U TIP.

Kpome paccMOTpeHHBIX (QHIOCOPCKUX CHCTEM M HMX OTHOUICHHS K E€CTECTBO3HAHUIO
CYIIECTBYIOT W JApyrue B3msiapl. OJHAKO HAM WHTEPECHBI JBE KpalHUE «MOIEIH» PEIICHUS
BONPOCA B3aMMOJACUCTBUS  €CTECTBO3HaHMA M (WIOCO(UHU: BO-TIEPBBIX, YMO3PUTEIBHO-
bunocodckuit moaxoxn (Harypdwmiocodus, dbumocodus HUCTOPUM W T.I.), CYIIHOCTH KOTOPOTO
COCTOUT B TPSMOM BBIBEJICHUU CIICIUAIBHBIX MOJOXKEHUH YaCTHBIX HAyK HETOCPEACTBEHHO W3
o0mmx ¢uaocopckux MPUHIUIOB Oe3 TPOBENEHHs aHAM3a KOHKPETHOTO - (PaKTHYECKOro H
KOHIIETITyaJJbHOTO - MaTepualla E€CTECTBEHHBIX HayK; BO - BTOPBIX, IO3UTHBH3M, COTJIACHO
KOTOpOMY «Hayka cama cebe ¢unocodus». [Ipu MCHONB30BaHUM ITUX KpPaHUX MOJAEJCH pOIh
dunocopur B YaCTHOHAYYHOM ITO3HAHWUHU JHOO abcoMOTH3UpyeTcs: (B MEPBOM MOJETH), JTHOO
NPUHUKACTCS WK JJaKe BOBCE OTBEpraeTcs (BO BTOPOHA).

B3arisinetr Ha TO, 4TO sBISIETCS (PHIOCOPCKUME BOTIPOCAMH €CTECTBO3HAHMS, HCTOPUICCKH
MEHSUTHCh C pa3BUTHeM Hayku [ 14, 24, 28, 29 u ap.]. B XVII-XVIII BB. dunocopckumu cunrtanuch
BOTIPOCHI O TIPUPOJAE TEIUIOTHI, JJIEKTPUYECTBA, MAarHETH3Ma, O CBOMCTBAaX aTOMOB, CTPOCHUH
ConHeuHOM cucTeMbl, MpUYMHAX Ooje3Hed u T.m. [lo Mepe HX pelieHHs OHU NEPEeXOIUIH B
BefieHWEe (DU3HMKHM, acCTPOHOMHW WM MEIUIUHBI. MBICIb (GHIOcopoB yCTpeMysslach K HOBBIM
npoOjemMaM, IO KOTOPBHIM BBUIBHTAIMCh pa3iMyHble THIOTe3bl. HO Korma ATH mpoOieMbl
CTaHOBWJIUCh OOBEKTOM CHEIHMAIHHOIO HAYYHOTO MCCIICAOBAHMS B KOHKPETHBIX JUCHHUILIMHAX, 10
HUM HaKaIUTUBAJICS OOJIBINOW SMIUPUYCCKHI MaTepual M YYCHBIC JaBald HX TEOPETUYCCKOE
00BsicHeHUE, OOJIBIIMHCTBO (PHIOCO(POB YTPAUUBAJIO K HUM HHTEPEC, MEPEXOs K HOBBIM CIIOPHBIM
BompocaMm obmiero xapakrepa. Tak, B konue XIX B. oOcyxganuchk BOMPOCH O Mpupoje 3¢upa,
CYIIHOCTH 3JIEKTPOMArHUTHOTO TOJISl, CTPOSHHH aTOMOB, MPOUCXOXKICHUN 3BE3/1, IBOJIOIMH KHUBOK
npupoabl U 1p. 3areM GUIOCOPCKUE TUCKYCCUHM NMEPEMECTHIINCh B .00JacTh aHaIM3a KBAaHTOBOM
MEXaHUKH, TEOPUH OTHOCHTEIBHOCTH, KOCMOJIOTMH, T€HETHKH, @ MHOTHE M3 JTHX JUCKYCCHM
IPOI0JDKAIOTCA J0 CHX TIOD.

Ouiocoeckre mMpobieMbl HayKd OOBIYHO HaXOASTCS Ha TIIEpeHEM Kpae HayKH,
OTJMYAIOTCSI HEOJHO3HAYHOCTBIO PpEIIEHUH, CayXkaT OOBEKTOM pa3IUYHBIX TOAXOJOB B
nuckyccusx. WHorma oOHM  COBMANalOT C  OOIIETEOPETHYECKUMH Tpo0ieMamMu  Kakoi-muoo
dbyHIaMEHTAIbHON HayKd, HO A3TO HE O00s3aTeNbHO, TaK KaKk B HayKaxX CYIIECTBYET MHOTO
oOuiereopernyeckux Heduiocopckux mnpodnem. Teoperudeckue U Puiaocopckue npoOIeMbl
COBMAJIAIOT TOTJA, KOT/Ia PEIIEHUEe MX BAXHO HE TOJIBKO JUIS OJHON KOHKPETHOHM HayKu, HO W JIJIS
JIPYruX HAayK, BHOCHUT BKJIaJ B OOIIYI0 KapTHHY MHpa M METOIOJOTrHI0 mo3HaHus. dunocodcekue
po0JIeMbl €CTeCTBO3HAHUSI BO3HUKAIOT HA «CTHIKAX» Pa3NUYHBIX JUCHUIUIMH U (UIOCOPUH, UX
pa3paboTka M pemieHre BHICTYMAIOT KaK OJHA W3 BAXKHBIX ()OPM WHTETPALMU HAYYHOTO 3HaHH. B
KauecTBe KpuTepus ¢GuiIocopckoro xapakrepa TOW HIM WHOM €CTECTBEHHO-HAYYHOU MPOOIEMBI
NPUHUMAETCSl HaJlWYWe B HEW  THOCEOJNOTHYECKUX  (PMUCTEMOJIOTUYECKHUX)  aCIEKTOB;
MHUPOBO33PEHUYECKHE, METOJIOJIOTHYECKUE M  COLMAIbHBIE TMPOOJIEMbl TakXKe CUUTAIOTCS
dunocopckumu.

B pamkax coBpeMeHHOI (uiocopur paccMaTpUBAIOTCA PAa3HOOOPA3HbIE €CTECTBEHHO-
Hay4HbIe TIPOOJIEMbI, HAPHIMEP: PACKPBITHE OOIIUX CBOWCTB, 3aKOHOB CTPYKTYpPHOW OpraHH3aIlvH,
W3MEHEHHUS U Pa3BUTUS PA3IUYHBIX TUIIOB MPHUPOJHBIX CHUCTEM; BBHISBICHHE 3aKOHOMEPHOCTEH
€CTeCTBEHHO-HAYYHOTO MMO3HAHMS, €r0 JIOTUKA U METOJOJIOTHH, TICHXOJIOTUN HAYYHBIX OTKPBITHIA;
aHanmu3 AudQepeHInalid U MHTErpallid HAay4YHOTO 3HAHUS, COOTHOIICHUS MEXAY HOBBIMH U
CTapbIMH TEOPHSIMH, Pa3TMYHBIMH METOIAMHU ITO3HAHHS, ONpEACTICHHE BO3MOXKHOCTEH W chepbl
OPUMEHUMOCTH KaXJ0ro M3 OOIIeHAayYHBIX METOMOB W T.JI.; aHAIMW3 COLHAJIbHBIX AacCIEKTOB



MPUMEHEHUS €CTECTBEHHO-HAYYHBIX OTKPBITUH, a TaKXKe COIMATBHOIO CTaTyca €CTECTBO3HAHMUS;
OTIpeNIeJICHNuE CTENCHH YHUBEPCAITBHOCTH KATETOPHH, 3aKOHOB M IPHHIIUIIOB E€CTECTBO3HAHUS,
TPaHUIl UX TPUMEHUMOCTH, COJICPKATEIHHON JIOTUKU ITUX TEOPUI; NU3MEHEHUE MPEIMETa TEOPUU C
€€ Pa3BUTHEM.

[ToydenHnass B pe3ynbpTaTe pelieHus MpodsieM HWHGOPMALUS PacCTpPEACIIeTCs JABOSKHIM
obpazom. MHbopmarysi, umeromas rio0abHOe MHPOBO33PEHYECKOE WM COLMAIBHOE 3HAYCHUE,
BXOJIUT B cucteMy (unmocopckux 3HaHUI. Ecim BBIBOIBI MMEIOT KOHKPETHO METOOJOTHYCCKUI
CMBICJI, OHU BKJIIOYAIOTCS B TEOPHUIO (YyHIAMEHTAIBHBIX HayK. boyiee TOro, Tta Wi HHas
dunocodckas KaTeropus, MUMEOIIas OONICHAYYHOE 3HAYCHWE W HWHTEHCHUBHO HCIOJb3yeMas B
YaCTHBIX HayKax, JETaJbHO pa3paldaThIBACTCs B €€ CMBICIOBOM COJICP)KaHUHM B KOHTEKCTE HAyKH U
dunocodun. Crapeie ke Prtocockue KaTeropuu Wi MPUHIIUIBI, HE UCTIOIb3YeMbIe B HAYKE, U B
¢miocohun co BpeMEHEM BBIXOIAT W3 YIOTPEOJICHUS W MPEICTABISIOT JIHINb HUCTOPHYCCKHUM
uHTepec. Hanmpumep, oO1meHayyHbIid cTaTyC MPHOOPETU TaKUE KaTETOPHH, KaK MaTepus, IBIKEHUE,
IPOCTPAHCTBO, BPEMsI, CBSI3b, B3aMMOJCHCTBUE, IPHUYUHHOCTD, CUCTEMA, CTPYKTYpa, BEPOSTHOCTH,
0ECKOHEUHOCTh, pa3BUTHE, IIEIOCTHOCTH U 1p. 1 B punocoduu 31 KaTeropuu u CBA3aHHBIE C HUMHU
NPUHIUIBL  TIONYYHJIM  JalibHeWIee pa3BuUTHE. Bwmecre ¢ TeM  HEKOTOphIE  IIHPOKO
yImoTpeOsaBIIMecsT B MPONUIOM (HUIOCOPCKUE KATETOPHH, B YAaCTHOCTH MOMIYCHI CyOCTaHITHH,
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 anammse ¢uIOCO(CKUX BOMPOCOB ECTECTBO3HAHUS OCOOCHHO BaXKHBI HE CTOJBKO
CaMH KOHKPETHBIC BOIPOCHI WJIH NPOOJIEMHBIC CUTyalluu (MX MOXET ObITh OYEHb MHOT0), CKOJIBKO
WX KOHCTPYKTHBHBIC PCIICHHsI, OOOTaIlaloIINe HAYYHOS 3HAHHE W BXOJAIINE 3aTE€M B CHCTEMY
dmtocopckux ocHOBaHMN HAayKH. K TakuM OCHOBaHHSIM OTHOCST (DyHJAaMEHTAIbHBIC MPUHIIUAIIBI U
3aKOHbI TEOPUHU, COCTABJISIOIIME €€ KapKac M NPUIAIOIIME €d LEeJIOCTHOCTh. B Kaxmoil Hayke
CYIIECTBYIOT COOCTBEHHBIC TEOPETHUECKUE OCHOBAHHMS, KOTOPBIC MCIOJB3YIOTCS ISl OOBSICHEHUS
IMIUPHUUYECKUX (PAKTOB U MPEIICKA3AHMS HOBBIX SIBIICHUH.

Kpome ¢dyHmameHTanbHBIX TPUHIMIIOB W 3aKOHOB B TEOpUHM HMeEIOTCS (uiocodcekue
OCHOBaHUS B BHJIC TIOJIOKEHUH, TPUHIIUIIOB W 3aKOHOB MHPOBO33PCHUECKOT0, METOI0JIOTHYECKOTO
WIN COIMAJIBHOTO COJIepKaHusi. MUPOBO33PEHUECKIE OCHOBAHUS BKIIFOUAIOT B CE0S1 COBOKYITHOCTb
(byHIaMEHTATLHBIX TTPUHIIMIIOB U 3aKOHOB, OTPAYKAIONINX HanOoJjee o0Iue, WM YHUBEPCAIBHEIE,
CBOMCTBA W  3aKOHBI  OBITHS, MaTepuH, BaXKHEHWIIME CTOPOHBI  JCHCTBUTEIHHOCTH.
MeTo10JIOTHYECKHE OCHOBAHUS - 3TO TPUHITUIIBI TO3HABATEIHFHOMN JAESITeILHOCTH, 3aKOHBI PA3BHTHUS
U CMEHBl TEOpUM, B3aMMOOTHOIICHHS] MEXIY Pa3IUYHBIMH TEOPHSIMH, COBOKYITHOCTH METOJIOB
HAy4YHOTO TIO3HAHUS. B cUCTeMe MEeTO0OTHYECKUX OCHOBAHUHN PacCKPBIBACTCSl B3aUMOOTHOIIICHUE
MEXIy OOIMMH METOJAaMU T[O3HAHWS: WHIYKTHBHBIM, JEAYKTUBHBIM, aKCHOMAaTHYECKUM,
MOJICTTUPOBAHUS, CACTEMHO-CTPYKTYPHBIM | JIp. [IOMUMO 3TOT0, METOIONIOTHS €lIe ToIpa3yMeBaeT
MHUPOBO33PEHYECKUE 3aKOHBI W TPUHIUIBI, €CIM OHH HUCHONB3YIOTCS ISl OOBSCHEHUS SBICHUN
MPHUPOJIBI, WHTETPAIlMM HAYYHOTO 3HAHUS JIMOO SBJISIOTCS OPHUCHTHPYIOIIMMU YCTAaHOBKAMHU B
no3HaHuu. ColManbHbIe OCHOBAHMS TEOPHH BKIIOYAIOT B ce0sl CUCTEMY MPUHIIUIIOB U MOJOXKESHUIH,
OTIPEICIISIONINX MECTO JTAaHHOW HAyKH B OOIEM YeIIOBEYECKOM 3HAHUWH, €¢ IeJIb M Ha3HAUCHHE B
TUTAHE YIOBJIETBOPEHHS COIMAIBHBIX MOTPEOHOCTEN M OpHUEHTAIlMH, B3aUMOOTHOIIEHHE HAYKH U
MIPOM3BOJICTBA, HAYKH W OOIIECTBEHHBIX OTHOIICHHIA, MOPAJIH, UCKYCCTBA, SCTETUYCCKHUE ACTICKTHI B
HAyYHOM TBOPYECTBE U B Pa3BUTHH TEOPUH, IBUKYIIHE CUIIBI U 3aKOHOMEPHOCTH Pa3BUTHUS TEOPUIL
KaK COITMAIBHBIX SBJIICHUH.

®dunocodcekne ocHoBaHUS (HaKTHUUECKU BXOIAT B COAEpkKaHHE 000 (yHIaMEHTATBLHOM
HAyK{, ONPEICISIOT €€ MHPOBO33PEHYECKOE M METoAoJIoTHYeckoe 3HadeHne. OT HMCXOIHOU
bunocodckoil uaeu HEPEaKO 3aBUCHUT CTETNIEHh 0OOCHOBAHHOCTH pa3pabaThIBaeMOW THIIOTE3bI WU
KOHIeNINK. Pa3BuTHe Hayk HEM30€KHO BIIeYeT 3a cO00 CMEHY Hay4HBIX TEOPH, BO3MOXKHOCTH
PETPOCTIEKTUBHOTO aHAllM3a BBIJIBUTABIINXCSA KOHIICMIIUN, COBEPIICHCTBOBAHHME OOIIEHAYYHBIX
METOJIOB HCCJICIOBaHUsA, (PYHIAMCHTAU3AINI0 OJHUX TEOpHHA TpH ToMoImm Jpyrux. [lpum



MIOCJIEIOBATEIILHOM PEIIEHUH MHOTHX TPAaJUIIMOHHBIX MPOOJIEM BO3HUKAIOT HOBBIE (HIOCOPCKHUE
poOJIeMbI B HayKax.

ParmonanbHoe pemieHue mpoOiIeMbl B3aUMOJCHCTBUS €CTECTBO3HAHHS M (PHIOCODUH
CBSI3aHO € psioM cooOpakeHuil. Bo - mepBbIx, Bo3nelcTBrE (PUIocopCKUX NPUHIUIIOB Ha IPOLIECC
HAy4YHOT'0 MCCIIEJOBAHMSI, KaK IIPABUJIO, OCYILECTBISAETCS HE MPSAMO, a CIOKHBIM OIOCPEIOBAHHBIM
IyTeM - 4epe3 MeTO/bl, (OPMbI M KOHLETIUHN APYIHMX METOM0JIOTHYECKUX YPOBHEH (IIpexk/ie BCEro
yepe3 oOmeHayunblit). Punocopus BIMUSET Ha HAYYHOE MCCIEJIOBAHUE HA BCEX €ro CTAIHsX, HO B
camMoil OOJIBIION CTENEeHM - MpU MOCTPOCHUH (PyHAAMEHTaNbHBIX Teopuil. IIpuuem 310 BiIMsAHHE
MOYET OBITh KaK MO3UTHUBHBIM, TaK U HETaTUBHBIM - B 3aBUCHMOCTH OT COAepk)aHus (GpuimocoPpckux
uzel, KOTOpbIMU PYKOBOJACTBYETCs ydeHbI. Bo3saelictBue ¢unocodun Ha pa3BUTHE HAYHYHOTO
MO3HAHUSI OOBSACHSETCA €€ YMO3PHUTEIbHO-NPOrHOCTHUYECKOW (yHkuueil. Hayunas 3HaummMocTh
BbIpaOOTaHHBIX (uinocoduelt uaed M NPUHLMIIOB NOATBEPXKIACTCS CIIYCTSI MHOIO BpPEMEHH.
Hanpumep, uaen atomMu3Ma M IUANEKTUKH, BBIABUHYTHIE B aHTUYHOCTH, OBLIM MOJATBEPKICHBI
(GU3NYECKUMU 3KCIIEPUMEHTaMHU TOJIBKO B HeJaBHEM HpoluioM. OYeHb Ba)KHO, YTO NPUHIIMIIBI
¢mwiocobpun mTpu mepexone OT YMO3PEHUS K TEOPETUYECKOMY HMCCICIOBAHUIO BBIOJHSIOT
(GYHKLHUIO CEeNEeKIMU UM 0TOOpA: U3 MHOXKECTBA YMO3PHUTEIbHBIX KOHCTPYKIMH YYEHBIH BbIOMpaeT
UMEHHO T€, KOTOPBIE COTJIACYIOTCS C €r0 COOCTBEHHBIMU (PUIOCOPCKUMHU M METOJIOIOTHIECKUMHU
IpEeCTaBICHUSMHU.

Bo-BTophix, punocodust - OAMH U3 3JIEMEHTOB HAYYHOTO MOKMCKA, & €€ MPUHIUIIBI - OJIUH
U3 (aKTOpOB MOUCKA (HApsIAy C OMBITOM, MHTyHULIUEH, (haHTa3uel, BooOpakeHueM U T.1.). [loaTomy
JaKe TIPY HATMYUU XOPOIIO 0OOCHOBAaHHBIX (PUIOCO(PCKUX MPUHIIUIIOB TIOJI0KHUTEIBHBIA Pe3yabTaT
He rapaHtupoBaH. Puiiocopckue METOobl HE BCEr/a MPOSIBISAIOTCS B IpOLEcCce HCCIEeIOBAHUS.
Opnaxo B J1000i1 Hayke €CThb AJIEMEHTBI BCEOOIEro 3HaueHUsl (3aKOHbI, KATErOPUH, MOHATUS U
T.J1.), KOTOpbIe U JeNal0T KOHKPETHYIO HayKy, [0 BBIPQXKEHUIO [erens, «IpUKIaIHON JOTMKON».
@unocodust gaeT KOHKPETHBIM ECTECTBEHHBIM HayKaM OOIIHE METOIOJIOTUYECKHE IPHHIUIIBL,
KOTOpbIe (DYHKIIMOHUPYIOT B HayKe B BUJE YHHBEPCAIbHBIX HOPM, O0pa3yrOIIUX B COBOKYIHOCTH
METOJI0JIOTUYECKYIO IPOTPaMMy CaMOT'O BBICOKOT'O YPOBHS.

Urtak, d¢Qunocoduss pa3pabarbiBaeT Haumbojee oOOHIyI0 KapTHHY MHpA, CTPOUT
OIIpe/IeNIEHHbIE YHUBEPCAJIbHbIE MOJIETHN PEATbHOCTH, CKBO3b IIPU3MY KOTOPBIX YUEHbII CMOTPUT Ha
cBOW mpeamer uccienoBanus. dunocodus, CUHTE3Upys BCEe 3HAHUA, NPEACTABISII MUP B €ro
YHHUBEpPCAIbHBIX XapaKTEPUCTUKAX, 1aeT o0Ilee BUIEHHE MUPa, BCEOOIIYI0 OCHOBY AJIsl pa3pabOTKu
KOHKPETHO HayYHBIX MpejacTaBieHuil o mupe. ®Ouiocodusi momMoraer HMcCCiIeqoBaTeN0 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 caMmoro Mo3HaBaTEIbHOrO Ipolecca B LEIOM,
yueHHeM 00 UCTUHE U MyTAX €€ JOCTUKEHUS, O COLMOKYIbTYPHOM KOHTEKCTE MO3HAHUS U T.1I.

Hayka He MOXeT OrpaHMYUTHhCS KOHCTaTalnueidl ()akTOB M OTIENBHBIX AMITUPHUECKUX
3akoHOB. Ha ompeneneHHOM »Tame ee pa3BUTHS HEOOXOAMM IMEpexoi OT YyBCTBEHHO-
SMIMPUYECKOTO HCCIEIOBAaHUS K pallOHalIbHO-TeopeTndeckoMy. Ha 3Tol cTanumu BbIIBUraroTCs
TUMOTE3bl A OOBACHEHHS (DAaKTOB M HSMIMPHUYECKUX 3aKOHOB, YCTAHOBJEHHBIX C ITOMOINBIO
HaOMOJIeHUl M JKCIepuMEHTOB. B mporecce pa3pabOTKM M TNMPOBEPKH TUIOTE3 MPUXOTUTCS
oOpamiatbcss He TOJNBKO K JIOTHYECKMM, HO M K MareMaTuueckuM Merojnam. [lostomy
€CTECTBO3HAHME TECHO CBA3aHO C MAaTeMaTUKOW, KoTopas, ucciaenys (GopmMbl U OTHOIIEHHS,
BCTpEYaIolecs B MPHUPOJE, OOIIECTBE, a TAKXKE B MBIIUICHUH, OTBIEKAETCA OT COACP)KAaHUS U
UCKJIIOYAeT U3 JIOMYCKAaeMbIX BHYTPU HE€ apryMEHTOB HaOJIOJEHHE U AKCIEpUMEHT. MaTeMaTuky
HENlb3sl TNPUYUCIUTE K €CTeCTBO3SHAHMIO MM OOIIECTBEHHBIM HAyKaM: €CTECTBO3HAaHUE
HENOCPEJICTBEHHO M3YYaeT NMPUPOY, & MaTeMaTHKa U3y4yaeT He caMi OOBEKThI IeHCTBUTEIHHOCTH,
HO MaTeMaTHYeCKUe 0OBEKThI, KOTOpble MOTYT UMETh IPOOOPa3kl B AeiicTBUTENBbHOCTH [21, 29].

dopmMupoBaHHE MAaTEeMAaTUKH KaK CaMOCTOSITENIbHOM OTpaciii HAayyHOro 3HAaHHUS OOBIYHO
OTHOCAT K aHTHYHOCTU. B 3TO BpeMs MOSIBISAIOTCS PAa3JIMUHbIE MPEICTABIECHUS O COOTHOIICHUHU
MaTeMaTHUYeCKUX 00pa3oB M pealibHbIX MPUPOJHBIX OOBEKTOB, CJIEIOBATEIbHO, O COOTHOIICHUU
mateMaTHKu U ectectBo3Hanus [13]. Tak, IlnaToH cuuTan, yTo MOHMMaHHE (PU3UYECKOTO MHpa



MOYET OBITh TOCTUTHYTO TOJIBKO C ITOMOIIBIO MaTeMaTuku, n0o «bor BeuyHo reomerpusyer». Jis
[TnatoHa MaTeMaTuka HE MPOCTO MOCPEIAHUK MEXAY UAEIMU U JIaHHBIMU YYBCTBEHHOI'O OIBITA -
MaTeMaTUYECKUN MOPSAIOK OH CUMTAI TOYHBIM OTPAKEHUEM CaMOM cyTH peanbHOcTH. HanMenbime
YacTU 3JIeMEHTa 3eMJIM OH CTAaBUJ B CBs3b C KyOOM, HaMMEHbIINE YacTH 3JIEMEHTa BO3JyXa - C
OKTa’ApoM (MPaBHJIBHBIM MHOTOTPAaHHUKOM C & TpeyrojipHbIMH TrpaHsMu, 12 pebGpamu, 6
BEpLIMHAMHU, B KaXAOH M3 KOTOpBIX cxoisarca 4 pebpa), 3JIEMEHThl OrHA — C TeTpa’ipoM
(mpaBUJIBLHOW TPEYyroJIbHOM NMUpaMHUI0H, UMEIOLIE TpeyroiabHble 4 Tpanu, 6 pedep, 4 BepIIMHbI, B
KaX/I0M U3 KOTOpPBIX cxoiiaTcs 3 pebpa), 3JeMEeHTbl BOJAbI - C HKOCa’ApOM (MpaBHIIBHBIM
MHOrorpaHHukoM c 20 TpeyronbHbIMU rpaHsaMu, 30 pebOpamu, 12 BepmmHamu, B KaKIOW W3
KOTOpPBIX cxoasarcs 5 pebep). He Obu1o 3meMeHTa, COOTBETCTBYIOIIETO J10/1€KadApy (IpaBUIBHOMY
MHOTOTPaHHHKY, HMeronieMy 12 msaTuyronbHbIX Tpaneld, 30 pebep, 20 BepminH, B KaXIOH U3
KOTOPBIX cxoliaTcs 3 pebpa), u I1maToH npeanoaokuil, 4To CyLIeCTBYET MSThIM 3JIEeMEHT, KOTOPBIT
0oru McHoJb30BajI, 4ToObl co3aarh BeeneHHyro. OH KOHCTpYMpPOBaj CBOM IPaBUIIbHBIE TENA U3
JIBYX BHUJIOB TPEYTOJbHUKOB - PABHOCTOPOHHETO0 U paBHOOEAPEHHOTO NMpsAMOYroiabHoro. Coeannss
UX, OH MOJy4YaJl TPAaHU IPAaBUIIBHBIX TE€J, KOTOPbIE MOXKHO PA3JIOKUTh HA TPEYTOJbHUKH, a U3 3TUX
TPEYroJbHUKOB IIOCTPOUTh HOBBbIE MpaBuibHble Tena. Hanpumep, no IlnaTony, oquH aToM OrHs U
JIBa aTOMa BO3/yXa B COUETaHUM JAAIOT OJUH aTOM BOJbl. C €ro TOYKU 3PEHHUS, TPEYIOJbHUKU
HENlb3sl CYMTaTh MaTepued, T.e. OHM HE MMEIOT IPOCTPAHCTBEHHOIO IMPOTSHKEHUS. A IpH
00BEIMHEHUH TPEYrOJIbHUKOB B IpaBWIIbHBIE TeJla BO3HMKAaeT vacTula marepuu. llostomy
HalMEHBIIME YacTULBl MaTepUu IMpPEJCTABIAIOT COO0OW Maremarudeckue (QopMbl. ApPUCTOTEIb,
nojBepras B3rsAbl IlnaToHa coMHEHHIO, NPUIEPKUBAJICS IPYroro MHEHHUS: OH CUUTal, 4TO
MaTeMaTHYeCKUe MPeIMEeThl He MOT'YT CYIIECTBOBATh OTJCIIBHO.

MatemaTuka WHTEHCHUBHO pa3BUBaJach B AHTHUYHOCTH. [IOBOPOTHBIM COOBITHEM IS
JabHEHMIIero pa3BUTHS HAaydyHOro 3HaHMs cTana pabora EBkmupa «Hawanmay, rae BmepBble
IPUMEHSUIUCH JI0KA3aTeNbCTBA. JTa MaTeMaTHUeCKasi CUCTEMa ObUIa MPENOAHECEHA KaK HieaibHast
BEepCUsi TOrO, YTO COCTaBIUIO COJEp)KaHME pPEaTbHOr0 MHpa. 3HAYUTEIBHO PACHIMPHIN
MaTeMaTUYeCKOe 3HaHWE Tpeku Asekcanapuiickoro mnepuoja: Anosuionuil («KoHuueckue
cedyeHus»), [ munnapx, Menenait, [Itonemeit, Jlnodant («Apudmernkan) u T.1.

B cpenneBekoBoil EBporne riiaBeHCTBYIOUIYIO POJIb 3aHsJIa TEOJIOTMYECKasi BETBb HAyKH, a
UCCIIEIOBAaHHUE MTPUPOJIbI JIIOOBIMHU CPEACTBAMH, B TOM YHCJIE MaTEMaTUYECKHUMHM, TPAKTOBAIOCH KaK
nperocyauTenpHoe 3ansaTue. LleHTp HaydyHo#l MbIciu nepemectusics B MIHIMIO, a HECKOJIBKO MO3%Ke
- B apabckue ctpaHbl. B IHauM TOro BpeMeHu BBOZATCA B IIMPOKOE YIMOTpEOJIeHHE eCITUYHAS
MO3UIMOHHAs CUCTEMA CUMCIIEHUS U HYJb JUIsl 0003HAUYEHUs OTCYTCTBUS €IUHUI] JAHHOTO pa3psja,
3apoxaaercs anrebpa. B apaOckoil 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 OpraHU30BaJl JOJI0 OCTABABIIMECS HEMPEB30IIEHHBIMU ACTPOHOMUYECKHE HAOIIOACHNUS,
BBIYMCIIEHHE MAaTEMAaTHUYECKUX TAOIUIL U T.1I.

B XVII B. HaumHaercs HOBBIM TIEPHOJ BO B3aMMOOTHOIICHUSX MAaTeMaTHKU U
€CTEeCTBO3HAHUSA. MHOrMe OoTpaciu eCTECTBO3HAHMS HAuMHAIOT 0a3MpOBATHCS HAa NPUMEHEHUU
HKCIIEPUMEHTAIbHO-MaTEMaTUUECKUX METO/I0B. B pe3ynbrare nosiBiasieTcss yBepeHHOCTb B TOM, YTO
HAY4YHOCTb (MCTHHHOCTB, JIOCTOBEPHOCTh) 3HAHMS ONPEAEISIETCS CTENEHBI0 €ro MareMaTH3allUu.
Taxk, I'. 'anwien yrBepkaai, 4To KHUTra IPUPOJbl HAITMCAaHA HA SA3bIKE MAaTEMAaTHKH, a corjacHo M.
KaHTy, B Ka)KJIOM 3HaHUM CTOJIBKO MCTUHBI, CKOJIBKO €CTh MaTeMaTHKH. Jlornyeckas CTpOMHOCTD,
CTPOTO JIEAYKTUBHBIN XapaKTep MOCTPOEHUH, 00111e00513aTeNbHOCTh BHIBOIOB CO3/Ial MaTeMaTHKeE
ciaBy 0Opasia HayqyHOTrO 3HAHHMS.

[IpoTHBONONOKHOTO MHEHHSI O pOJM MaTEeMaTHKU Uil PACKPBITUS KaueCTBEHHBIX
0c0OEHHOCTEHN NpUepKUBAJICS BEJIMKUNA MUCATeNb, MBICIUTENb U ecTecTBoucnbiTaTens U.B. ['ére,
KOTOPBI BOCIIPUHUMAJ HEXHUBYIO IIPUPOJLY M BCE KUBOE (BKJIIOYAs YEJIOBEKA) Kak eIMHOE 1IeJI0e U
npujaBain OoJbIlIOe 3HAUYEHHE HMHTYMLIMUM W ONbITYy. ['ére cuMram, 4YTO CBETOBBIE U JIpyrue
IIPUPOJIHBIE SIBICHUS JOJKHBI HAOJIIOIaThCS B UX €CTECTBEHHOM BHJE, TaK KaK 3KCIEPUMEHT U



KOJMYECTBEHHBIM aHaau3 Majo MOMOraloT B MOHMMAHUM MOMJIMHHOW MX CYLIHOCTH: OH MOJjaral,
YTO 3Ta CYIIHOCTh ITO3HAETCS TOJIBKO HEMOCPEICTBEHHBIM OIBITOM U UHTYHIIUEH.

B XIX B. ¢ pe3koil KpUTUKOM 3KCHEPUMEHTAIILHOTO W3Yy4YEHHS SIBICHUM IPUPOJIBI
BoicTynuil A. lllonenraysp. OH He TonbKO mojjepkuBai noaxon ['ére, HO U BooOIIe OTpHULIAT
KaKy0-T100 TOJb3y OT MPUMEHEHUSI MAaTeMAaTUYECKOTO SI3bIKa K M3y4eHUI0 mpuponbl. [laxke camu
MareMaTuyeckue fokasarenbcrsa llloneHraysp Ha3pIBasl «MBILIEIOBKWY», CUUTAs], YTO OHHU HE JAOT
MCTUHHOTO MPEACTABJICHUS O PEATbHBIX MPOIIECCAX.

Mmuorue Bbaamomuecs ydeHole XX B., B 0OCOOCHHOCTH (DM3HUKH, TOBOPHJIM O 3HAUYCHUU
MaTeMaTUKM KaK Ba)XHEHILIEro CpeAcTBa Uil TOYHOTO BbIpaXeHHMs HayyHoul Mmbicau. 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 IUTIOC MBIIUIEHUE, KaK Obl A3bIK U JIOTUKa BMecTe. OHAKO B TO e BpeMs
OH CUMTaJI, YTO TAaKOM HAyKH, KAaK MaTeMaTHKa, HE CyIECTBYET.

Pasznuunsie Bapuantsl Te3uca lllonenrayspa o ToM, 4T0 MareMaTuka He CIIOCOOCTBYET, a
3aTEeMHSICT TOHMMaHUE pealbHBIX SBJICHUM, XapakTepHbl M Juisl Hamux jHed. Tak, uHOrAa
MPOTUBOMNOCTABISAIOT O0BSICHEHUE SBJICHUM UX TOHUMAaHUIO, [TOJIarasi, 4YTO KOJIMYECTBEHHBIH S3bIK U
METO/bl MAaTeMAaTHKW B JIYYIIEM CJIy4ae COJEHCTBYIOT OOBSICHEHUIO SIBIICHUUW HEOPTaHMYECKOU
MIPUPOJbI, HO HE MOTYT J1aTh HUYErO LIEHHOTO B MIOHUMAHHUU IIPOLIECCOB KYJIbTYPHO-UCTOPUUECKOM
U OyxXoBHOM >ku3HU. IIpum 5TOM TOHMMaHuWe paccMaTpPUBAETCS KAaK YHCTO WHTYUTHBHAS
JIeATEIbHOCTh MBIIUICHUS, BCJIEACTBUE YEro OTPHUILAETCS BO3MOXKHOCTh HCIIONb30BAaTh MJIsl €rO
aHaJgn3a JIOTUKO-pAallMOHAJIbHBIE, B TOM YHCIIE MaTeMaTHYeCKHe, CpEJCTBa HCCleqoBaHus. B
HACTOSAIIEE BpPeMsI K MPUMEHEHUIO KOJIMYECTBEHHOI'O SI3bIKA MATEMaTUKH OCOOEHHO KPUTHYECKU
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 OBLIIO, €CTECTBO3HAHKE BCE LIMPE UCIOJIB3YeT MaTeMaTUYECKUH anmapaT s
OOBSICHEHUS TPUPOAHBIX siBiAeHUM [21, 29]. MOXHO BBIIEIUTh HECKOJBKO HAMPaBICHUM
MaTeMaTu3aluy €CTECTBO3HAHMUS:

0  KONWMYECTBCHHBI aHAaIM3 W KOJHMYECTBCHHAas (POPMYIUPOBKA  KAd4EeCTBEHHO
YCTaHOBJICHHBIX (PAKTOB, 0000IEHUI 1 3aKOHOB KOHKPETHBIX HAYK;

0 mocTpoeHne MaTeMaTH4ecKuX mojesnel (00 3TOM HECKOJIBKO TO3XKEe) U Jake CO3JaHue
TaKUX HampaBlIeHUH, Kak MaTeMaTudeckas pusnuka, MaTeMaTHueckas OMOJIoTus U T.11.;

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

PaccmoTpuM MaTemaTHKy Kak crelu(UYecKUi s3bIK HAYKH, OTIUYAIOIIUNCA OT
€CTECTBEHHOTO $3bIKa, T/I€, KaK MPaBUJIO, HCIOJB3YIOT TOHATHS, KOTOPBIE XapaKTEePU3YIOT
ompefieieHHbIe KadecTBa BEIIeW U sABIEHUN (ITOITOMY HMX YacTO HA3bIBAIOT KAaueCTBEHHBIMU).
NMeHHO ¢ 2TOro HauyMHAeTCs TO3HAHUE HOBBIX MPEAMETOB M sBieHHWM. Crlemyromuid 1mar B
HCCIIETOBAaHUH CBOMCTB MPEIMETOB M SBJICHHHA - 00Opa3oBaHHE CPaBHUTEIHHBIX MOHSTHUN, KOT/a
WHTEHCUBHOCTh KaKOro-JM00 CBOWCTBa OTOOpa)kaeTcsi ¢ TOMOIbI0 uucen. Hakower, korma
WHTEHCHUBHOCTh CBOWMCTBAa WM BEIMYMHBI MOXET OBITh H3MEpeHa, T.e. MpPEJCTaBlICHAa B BHJE
OTHOIIICHUS JAHHOW BEJIMYHUHBI K OJHOPOJHON BEJIIMUMHE, B3ATON B KaU€CTBE €AMHUIIBI U3MEPEHUS,
TOT'/1a BOBHUKAIOT KOJIMYECTBEHHBIE, MIIM METPUUYECKUE, TOHATHUSA.

[Iporpecc B Hay4HOM TO3HAHWU YaCTO CBSI3aH C BBEJACHUEM HMMEHHO KOJMYECTBEHHBIX
MOHSTUN U CO3JJaHUEM KOJUYECTBEHHOTO S13bIKa, KOTOPHIE U UCTOPUYECKH, U JIOTHYECKU BOZHUKAIOT
Ha OCHOBE $SI3bIKa KaYECTBEHHBIX ONMUCAHWN. KOIMYEeCTBEHHBIN SA3bIK BBICTYNAET KaK JaJIbHEHIIee
pa3BUTHE, YTOYHEHHWE U JOMOJIHEHUE OOBIYHOTO, ECTECTBEHHOT'O S3bIKAa, OMUPAIOIIErocs Ha
KaueCTBCHHBIC TOHATHSA. TakuMm 00pa3oM, KOJMYECTBEHHBIE M KAaYeCTBEHHBIE METOIbI
MCCJIEIOBAHMS HE UCKIIIOYAIOT, a CKOpee MOMOJHAIOT JIpyr Apyra. M3BecTHO, 4TO KONMYECTBEHHbIE
MOHATUS W SI3BIK HCIIOJIB30BAJTUCH 3aJ0JT0 JI0 TOTO, KakK BO3HHUKJIO OSKCIEPUMEHTAIHHOE
ectecTBO3HaHHe. OHAKO TOJIBKO IOCJHE MOSBICHUS MOCIEAHEr0 OHUM HAYMHAIOT MPUMEHSATHCA
BIIOJTHE CO3HATEJIPHO W CHUCTEMAaTHYECKU. SI3bIK KOJMYECTBEHHBIX TOHATHA HapsIy C
HKCIIEPUMEHTAIILHBIM METO/I0M MCCIIE0BAHMS BIIEPBbIE yCIeHO ucnob3oBai . [anuei.



[IpeumyiecTBa KOJIMYECTBEHHOIO S3bIKA MATEMATHKUM B CPABHEHMM C €CTECTBEHHBIM
A3BIKOM COCTOSIT B CJIEAYIOIIEM:

¢ Takoil s3BIK BechbMa KpaTOK M TouyeH. Hampumep, yTOOBI BBIpa3uTh WHTEHCHBHOCTH
Kakoro-mmbo CBOWCTBA C IIOMOIBIO OOBIYHOIO  SI3bIKA, HYKHO HECKOJIBKO JIECATKOB
npuiararenbHbix. Korma ke i cpaBHEHUs WIM M3MEPEHMs HCIIONB3YIOTCS 4uCla, IIpoLenypa
ynpomaercsi. [locTpouB mikamy Juisi CpaBHEHHUsl WIM BbIOpaB €IMHUILY M3MEPEHMs, MOXHO BCE
OTHOLIEHMsSI MEXJYy BEIMYMHAMU NIEPEBECTH HA TOYHBIA s3bIK  uymcend. C  momouibro
MaTeMaTHYecKOro si3bika ((popmyn, ypaBHEHUH, (QYHKIMH M APYrUX MOHATHH) MOXXHO IOpasno
TOYHEE W KOpOYE BBHIPA3UTh KOJMYECTBEHHBIC 3aBHCUMOCTH MEXAY CaMBIMH pa3zHOOOpa3HBIMHU
CBOMCTBAMM M OTHOILCHUSMH, XapPAaKTEPU3YIOIUMMHU IIPOLIECCHI, KOTOPBIE HCCIEAYIOTCI B
ectecTBO3HaHUU. C ITOW 1ENbIO MCHOJIB3YIOTCS METOAbl MaTeMaTUKHM, HadyMHas OT
TG pepeHIMaIbHOr0 U UHTETPAIbHOIO MCYUCICHHUSI U KOHYas COBPEMEHHBIM (DYHKI[MOHAIBHBIM
AHAJIN30M;

¢ omupasicb Ha KpailHe Ba)kKHbI€ AJIs IO3HAHMs 3aKOHBl HAYKH, KOTOPbIE OTOOpa)KaroT
CYIIECTBEHHBIC, TOBTOPSIOMIMECS CBSI3M NPEAMETOB M SBICHHI, €CTECTBO3SHAHUE OOBICHACT
U3BECTHBIE (AKThl U MPEJCKA3bIBAET HEU3BECTHBIC. 3/16Ch MATEMaTUYECKHH SI3bIK BBIIIOJHSET JIBE
(GyHKIMU: C TIOMOLIBI0 MAaTEeMAaTUYECKOTO S3bIKa TOYHO (HOPMYIHPYIOTCS KOJIUYECTBEHHBIC
3aKOHOMEPHOCTH, XapaKTEPU3YIOUIHE HCCIIeAyeMble SIBICHUS; TOYHAs (HOPMYyIMpPOBKA 3aKOHOB U
Hay4HBIX TEOPUM Ha S3bIKE MATEMATHKH JACT BO3MOXKHOCTH IIPU ITOJIYYEHUH U3 HUX CIIEICTBHU
IPUMEHUTH OOraThlii MaTeMaTHUECKUI U JJOTMYECKU anmnapart.

Bce 310 mokasbiBaeT, 4TO B JIFOOOM MPOIIECCE HAYYHOT'O MO3HAHMS CYLIECTBYET TECHas
B3aMMOCBSA3b MEXIY SA3BIKOM KAaueCTBEHHBIX OINHCAHUN M KOJWYECTBEHHBIM MaTeMaTUYECKUM
A3BIKOM. DTa B3aUMOCBSI3b KOHKPETHO MPOSBIISETCS B COYETAHUU U B3aUMOJECUCTBUU €CTECTBEHHO-
Hay4yHBIX M MaTE€MaTHUYECKHX METOAOB HcCieNoBaHMs. UYeM Jydmie Mbl 3HaeM KadeCTBEHHBIE
OCOOEHHOCTH SIBJICHHMM, TE€M YCIIELIHEE MOYKEM HCIOJIb30BaTh Ul UX aHAIW3a KOJINYECTBEHHbIE
MaTeMaTHYeCKUe METO/bl HCCIel0OBaHMs, a 4eM 0ojee COBEpIICHHbIE KOJIMYECTBEHHBIE METOMbI
IPUMEHSIFOTCS ISl U3yYEHUS SIBJICHUM, TEM MOJIHEE TO3HAIOTCS UX KaueCTBEHHbIE OCOOECHHOCTH. !

0 urpaer poJib YHUBEPCAJIbHOI'O SI3bIKA, CIIEHUAIBHO NPEAHA3HAYCHHOTO Ul JJAKOHUYHON
TOYHOM 3alMCU pa3IUYHBIX yTBepxkIAcHU. KoHeyHO, BCE, YTO MOMKHO ONHUCATH A3BIKOM
MaTEeMaTHKH, IOJ1aeTCsl BBIPAKEHUIO HAa OOBIYHOM $I3BIKE, HO TOI'/Ia U3bSCHEHHE MOXKET OKa3aThCsl
yepecuyp JUIMHHBIM U 3allyTaHHbIM;

O CIYy)KUT UCTOYHHUKOM MOJelNel, aJrOPUTMHUYECKUX CXEM Uil OTOOpaKeHUs CBA3EH,
OTHOLIEHUH M IPOLECCOB, COCTABISAIOUIUX NMpEAMET ecTecTBo3HaHMs. C OAHON CTOPOHBI, Jt00as
MaTeMaTHuYecKasi CXeMa WJIM MOJIENb - 3TO YNPOIIAKOIIas Wieaau3alus UCCiIeyeMoro 00beKTa min
ABJICHUS, a C JAPYrof - YIpOIIEHHE MO3BOJIAET SICHO M OJHO3HAYHO BBISIBUTH CYTh OOBEKTA WIIU
SABJICHUSL.

[Tockonbky B MareMmaThyeckux (opmyrnax M YpaBHEHMSIX OTPaKEHbl HEKHE 0O0Iue
CBOWCTBA peaJlbHOTO MHUpPA, OHU IOBTOPSIOTCS B pasHBIX ero obsactsx. Ha »Tom cBoiicTBe
MIOCTPOEH Takoil cBOeOOpa3HbI METOJl €CTECTBEHHO-HAyYHOTO IMO3HAHUS, KaK MaTeMaThyecKas
TUMOTe3a, KOrja K TOTOBBIM MaTeMaTH4ecKuM (opMmaM MBITAIOTCA MM0J00paTh KOHKPETHOE
cozepkanue. [[ist 3Toro B MoAXondllee YpaBHEHHE M3 CMEXKHBIX 00JIacTel HayKu MOJCTaBIISIOT
BEJIMYUHBI IPYroW IPUPOIBI, a 3aTEM IPOU3BOAAT IIPOBEPKY HA COBIIAJICHUE C XapAKTEPUCTUKAMHU
HCCIIETyeMOT0 00BbEKTa. DBPUCTUUECKHNE BO3MOXKHOCTH 3TOTO METOJa JIOCTAaTOYHO BENMKHU. Tak, ¢
€ro MOMOIIBI0 OBUIM ONKMCAaHBl OCHOBHBIE 3aKOHBI KBAaHTOBOW MexaHuku: D. llpénunrep, npuHss
BOJIHOBYIO TUIIOTE3Y JIBHKEHHS 3JIEMEHTAPHBIX YacTHUI, HAIlIe] YpaBHEHHE, KOTOpoe (OopMaIbHO HE
OTJIMYACTCA OT YpaBHEHHUS KJIACCUYECKOM (PHU3MKM KOIeOaHWH Harpy>KeHHOW CTPYHBI, Jall €ro
YIeHaM COBEPIIEHHO HWHYI0 HHTEpHpeTanuio (KBAaHTOBO-MEXAaHUYECKYI0). OTO MO3BOJIUIIO
IIIpénuHrepy MoJy4UTh BOJIHOBOM BapUaHT KBAHTOBOW MEXaHUKHU.

[TpunoxeHuss MaTeMaTUKu BecbMa pazHooOpa3ubl. [lo mHenuro akan. A.H. Konmmoropoga,
00J1acTh MPUMEHEHUSI MAaTEeMAaTHYEeCKOT0 METOJla NMPUHIMIHUAILHO He orpanudeHa [13]. B To xe
BpeMsi poOJib M 3HAUYEHHE MaTEeMaTHYECKOTO METOJa B Pa3JIMUHBIX OTPACisIX €CTECTBO3HAHUS



HEOJIMHAKOBEL. /(€710 B TOM, YTO MaTeMaTHYeCKHe METO/bl IPUMEHUMBI JJIsi OObEKTOB U SIBJICHUH,
o01aaroInX KaueCTBEHHON OJHOPOAHOCTBIO M BCIEACTBUE 3TOTO KOJUYECTBEHHO U CTPYKTYPHO
CpaBHUMBIX. IMEHHO CO CII0)KHOCTBIO BBISIBJICHUS! KAUECTBEHHON OJJHOPOAHOCTHU TPYII 0OBEKTOB U
SBJICHUH CBs3aHA TPYJHOCTh MOJYYEHHUS MaTeMaTHYecKuX (opMysn M ypaBHEHUH Al OOBEKTOB
ectecTBO3HaHUA. Uem Ooiiee CIOXKHBIMU M KAay€CTBEHHO PAa3IMUHBIMU SIBIISIOTCS MPUPOIHBIE
O0OBEKTHl U SBICHMS, TE€M TpPyIHEE HUX CpPaBHUBATh KOJMYECTBEHHO, T.€. TEM TpPYyJHEE OHU
NOAJAI0TCS MaTEMAaTHU3aLUH.

MareMaTHuecKuil METO/ MOJIHOCTBIO TOCIIOACTBYET B HEOECHOM MEXaHMKE, B YaCTHOCTH B
YUYEHUU O JBWXKEHUM IulaHeT. MMerouuil oueHb MpPOCTOE MAaTEMaTHMYECKOE BBIPAKEHHE 3aKOH
BCEMUPHOI'O TATOTEHMS IOYTH IOJHOCTBIO ONPENEIIACT U3y4aeMblil 31€Ch KpYr sBIeHUN. Kaxnbii
pe3ysbTaT, IOJYyYEHHBII Ha OCHOBE MAaTeMaTHMYeCKOr0 METO/a, C BBICOKOM TOYHOCTBIO
MIOATBEP)KIAETCS B IEHCTBUTEIBHOCTH.

B ¢usuke Toxxe Benmka posnb MaTeMaTuueckoro merona. Iloutu He cymiecTByer obiaactu
¢u3uku, He TpeOyrouied ynorpeOeHus pa3BUTOrO Maremarhdeckoro amnmnapata. OcHOBHas
TPYAHOCTb MCCIIEOBAHUS 3aKJIIOYAECTCS HE B MPUMEHEHUH MaTeMaTHYECKOW TeOpuH, a B BbIOOpe
HPEANOCHIIOK Ul MaTeMaTH4ecKod oOpabOTKM M B MCTOJKOBAaHMM DPE3YJIbTATOB, MOJTYYEHHBIX
MaTeMaTUYECKUM ITyTEM.

B Xxumum 8 uUCCIeNOBaHMA 3aKOHOMEPHOCTEM TakKe LIMPOKO MCIIONb3YIOTCA
MaTeMaTUYeCKUe METO/bl. ITO BO3MOXKHO IIOTOMY, YTO IPU BCEM Pa3IMUUU CBOMCTB XMMHUYECKUX
3JIEMEHTOB BCE€ OHM OO0NagaroT M oOIIeld XapaKTepUCTHUKOW - aTOMHbIM BecoM. CpaBHeHHE
JIEMEHTOB 1O 3TOMy Ipu3Haky nossomwio .M. MenneneeBy mnocrtpouts Ilepuonnueckyro
cucteMy 3reMeHToB. Ha BeiienieHnn o01uX CBOMCTB XMMUYECKUX BEIIECTB U COEMHEHUN OOBIYHO
Y OCHOBBIBA€TCS IPUMEHEHUE MAaTEMaTUYECKUX METOJ0B B XUMUH.

B Ouonoruueckux Haykax M Haykax O 3emile MaTeMaTH4YE€CKME METOJbl 4acTO HMIPAIOT
MNOJYMHEHHYIO POJIb BCJIEJACTBHE MHOYKECTBA CIELU(UUECKUX CBOMCTB M3yYaeMBbIX 3/1€Ch CHUCTEM.
OTO 3aTpyAHsET IIOMCKH KauyeCTBEHHOW OIJHOPOJHOCTH CpeId HHUX UM COOTBETCTBEHHO
MaTeMaTh3alulo STUX HayK. OJHaKo M 371eCh €CTh BBICOKOMAaTE€MaTHU3MPOBAHHBIE OTpacy,
OnuparoIuecs: Ha U3ydyeHue (pU3MUECKUX OCHOB NMPHUPOJHBIX sBIEHUH (reodusuka, Onodusnka u
T.J.).

Taxkum o0pa3oM, posiab MaTeMaTU3alMK B COBPEMEHHOM €CTECTBO3HAHUU OYEHb BEJIMKA, U
HEpEKO HOBasi TEOpETUYECKasi MHTEPIIPETALs KaKoro-In0O0 SBJIEHUS B €CTECTBOZHAHUN CUMTAETCS
IIOJIHOLICHHOM, €CIIM YJAeTcsl CO3/aTh MAaTEeMaTHMYECKHH ammapar, OTpaXKarollMid OCHOBHBIE €ro
3aKOHOMepHOCTH. OJJHAKO HE ClIeyeT AyMaTh, YTO BCE €CTECTBO3HAHMUE B UTOre OYAET CBEIEHO K
mareMaTHke. IlocTpoeHne pa3inuuHbIX (OPMAIBHBIX CUCTEM, MOJIENIEH, AITOPUTMUYECKHX CXEM —
JUIIb OJIHA U3 CTOPOH Pa3BUTHUS HAyYHOTO 3HAHUS, a €CTECTBO3HAHHE Pa3BUBAETCS IMPEXK/E BCETO
Kak cojaepkaTenbHoe 3HaHue. He ynmaercs Qopmanu3oBaTh caM TMPOLECC BBIJIBHKCHHMS,
00OCHOBAaHHS U ONPOBEPKEHUS TUIOTE3, HAY4YHYIO UHTyuuuioo. [nybuHa oObscHEHUs U
JIOCTOBEPHOCTb IIPEICKAa3aHUs 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 ecTecTBOUCTIbITaTeNb T. I'ekcnu roBopuii, 4To MaTeMaTHKa, HoJ00HO
JKEPHOBY, MEepEMaJIbIBAET TO, YTO IO/ HETO 3acChINaloT, U, KaK, 3achlllaB JeOeay, Bbl HE MOJIy4YnuTe
NIIEHUYHOM MYKH, TaK, MCIHUCAB LEJNble CTPaHUIBI (OpPMYIaMHu, Bbl HE IMOJYYUTE HCTHHBI U3
JIOKHBIX TPEINONIOKEHUN. A 10 MHEHHIO U3BECTHOro MareMaTuka akan. FO.A. Murpomnoinbckoro,
NpUMEHEHHE MaTeMaTUKU K JPYrUM HayKaM HMeEET CMBICI TOJIbKO B €IMHEHMU C TIyOOKOii
Teopuel KOHKPETHOTO SIBJICHMSI, HaU€ MOKHO COMTHCS Ha MPOCTYIO UTPY B GOPMYIIbI, 32 KOTOPOI
HET peaJlbHOIO COJIEPIKaHU.

1. 2 JIekuusi Ne2. OcHOBBI METOX0JIOTHH HAYKH.

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

2. CTpyKTypa U ypOBHU HAYYHOTO 3HAHHSI.
3. DTHueckue npoodieMbl B HayKe.
1.2.1 Bonpocs! Jiekuum:
Bonpoc 1. Hayynoe 3HaHme, cpeacTBa 1 MeTOAbl HAYKH.



[Ton TepMUHOM «Hayka» OOBIYHO MOHMMAeETca cepa IeATETBHOCTH JoAeH, (QyHKIen
KOTOpOM sIBNISieTCS BBIpAOOTKA M TeEOpeTHYecKas CHCTeMaTu3alus OOBEKTUBHBIX 3HAHUM O
nercreurenbHoctd [17]. B Hacrosimiee Bpemsi Hayka MpeBpaTWIach B HEMOCPEICTBEHHYIO
IIPOU3BOJUTENBHYIO CUIY M B BAKHEUIINN COLMAIIBHBIA MHCTUTYT, OKa3bIBAIOLMI BIMSHUE HA BCE
cdepsl xu3HeaeaTenbHOCTH oOmiecTBa. Ceifuac HacuuThiBaeTcss Oosnee 15 ThIC. AMCHUIUIMH, B
Hay4yHOU cdepe 3aeHiCTBOBAHO CBBILIE 5 MIIH MPO(GECCHOHATbHBIX YUEHBIX, KOJIUYECTBO HAYUHBIX
YKYPHAJIOB UCUUCIISAETCS] HECKOJIBKUMHU COTHSIMM ThICSY.

OCHOBHBIM CyObeKmoOM HayKu, T.€. HOCHUTEJIEM CO3HATEIbHOW IIeJIeHANPABICHHOM
NEeSTeIbHOCTH B O3TOW 00J7acTH, SBISAIOTCS Hay4yHble pAOOTHHMKH, KOJJICKTHBBI YYCHBIX U
BCIIOMOTaTeNbHBIMN 1nepcoHan. (OOvekmamu HayKu TPUHATO CUYUTATh BCE COCTOSHUS OBITHS,
KOTOPBIC CTAHOBATCS C(epor MPUIIOKEHUSI aKTUBHOCTH CyOBEKTa. 3aMETHM, YTO OOBEKTOM HAyKU
HEPEJKO CTAHOBATCS TEOPETUYECKHE KOHCTPYKLUMHU, KOTOPHIM HET HEMOCPEACTBEHHOI'O AHAJIOTa B
IPUPOIHOM OKpyXeHHH. Harpumep, B npupoje HET UAEAIbHOrO ra3a, OJHAKO 3TONH KOHCTPYKLHEH
HIMPOKO MOJIB3YIOTCS yYEHbIE B KOHKPETHBIX O0JIACTSAX €CTECTBEHHO-HAYUYHBIX HCCIEAOBaHUNA. DTO
CYIIECTBEHHO OTJIMYAET HAYKY OT OOBIICHHOTO YyYBCTBEHHOTO BOCHIPUATHUS IEHCTBUTEIBHOCTH.

YnomsiHeM OJHY OCOOEHHOCTh Hayku. Eciu B HMCKyCCTBE WM JHMTepaType TO WM HHOE
IIPOU3BE/IEHNE HACTOJBKO TECHO CBA3aHO C aBTOPOM, €ro CO3JaBIIMM, YTO HE OyJllb 3TOro aBTOpa
MPOU3BEICHUE MPOCTO HE CYHIECTBOBAJIO Obl, TO B HAyKe MOJOKEHHWE MPUHIUIHAIBLHO HHOE.
Teopun U. Herotona, Y. lapBuna, A. DWHIITEHHA U T.J. OTPAKAIOT YEPThl WHIWBUIYAIHHOCTH
CBOMX CO3JaTesieil, KOTOpbIe cleliajdl T'eHUaNbHbIE OTKPBITUS B 001acTH ecTecTBO3HAHUSA. OJIHAKO
3TM TEOpPUM PAHO WIM MO3AHO BCE PABHO NOSIBWINCH Obl, TOCKOJIbKY OHHU COCTaBJISIOT
HEOOXOIUMBIN 3Tamn pa3BuTUs HayKu. OO 3TOM CBHUIIETENBCTBYIOT (DAKTHI U3 UCTOPUH HAYKH, KOTJa
K OJIHUM U TEM K€ UIESIM IPUXOAST pa3Hble yUE€HbIE HE3aBUCUMO APYT OT JPYyTa.

OcHogHas yenb HAy4HOU OesamelbHOCmU — nojaydenue 3HaHuul o peanvHocmu. llox
3HAHMEM IOHUMAIOT (POpPMY CYIIECTBOBAHUS W CUCTEMAaTH3alMM DPE3YyJbTaTOB I103HABATEIbHOU
JESTENIbHOCTH YeJIOBEKa, KOTOPBI B CBOEH NIEATEIBHOCTH OTpa)kaeT (MIealbHO BOCIPOU3BOJIUT)
OOBEKTHUBHBIE 3aKOHOMEPHBIE CBSI3U PEAIbHOTO MHpa. TepMHUH «3HaHHE» YHOTpeOJseTcss B Tpex
OCHOBHBIX CMBICJIAX:

1) criocoGHOCTH, YMEHUSI, HABBIKK, KOTOPbIC 0a3UPYIOTCSl Ha OCBEIOMJICHHOCTH, KaK YTO-
6o cienaTh, OCYIIECTBUTH;

2) mo0ast T03HABATENILHO 3HAYMMAast HH(OpMaIus;

3) ocobasi mo3HaBaTebHAs EAMHMIA, CYIICCTBYIOIIAs BO B3aMMOCBSI3H C IPAKTHKOIA.
CnenyeTr 3aMeTHTb, YTO MOHSTHUS «UCTUHHOE 3HAHUE» U «3HAHUE)» HE COBMAJAIOT, MOCKOJIBKY
HocJeIHee MOKET ObITh HEJOKa3aHHBIM, HEMPOBEPEHHBIM (TMIIOTE3bl) UM HEMCTUHHBIM 3HAHHEM
(3a0mmyxIeHHe).

IIpoayKTOM Hay4HOH AEATEIBHOCTU BBICTYNAIOT HE TOJNBKO 3HAHMA. [ MX NOIy4eHHs
HEOOXOUMBl METOAbl HAaONIONEHUS U IKCHEPUMEHTUPOBAHHUSA, a TAKXKE CPEACTBA, NMPHU IMOMOIIU
KOTOPBIX OHHM OCYHIECTBIIAIOTCS. K TpoAaykTaM HaykH CcIIeqyeT OTHECTM W Hay4yHbId CTHIIb
PAllMOHATILHOCTH, KOTOPBIA pachpocTpaHsieTcsi Ha Bce cgepbl YelOBEYECKOW esSTEIbHOCTH.
HaxoHnen, Hayka mpejacTaBiseT cOOOM HCTOYHUK HPABCTBEHHBIX LIEHHOCTEH, MO0 mpodeccus
YUEHOTO0 MpeANoIaraeT 4eCTHOCTh U OOBEKTUBHOCTD KaK 3JIEMEHTHI PO()ECCUOHATIBHOW ITUKH.

JIOCTHKEHHsI COBPEMEHHOM TEXHMKH Oa3upyroTcss Ha (yHIAMEHTAIbHBIX Hay4HBIX
OTKpPBITHSIX M HAYYHBIX MCCIEIOBaHUAX. B3aMMOCBS3b TEXHUKM U HAyKH - OJAMH M3 TIJIABHBIX
(GakTOpOB HAYYHO-TEXHHYECKOH pPEBONIONMH, BaKHEWIee YCIOBHE HAYyYHO-TEXHHYECKOTO U
colManbHOrO mporpecca. TexHWka B CBOMX HOBeHmnx Qopmax (J1a3epHble yCTaHOBKH,
KOMIIBIOTEPBI, UHTEPHET M T.II.) OKa3bIBAa€T CHUJIBHOE BIIMSHUE HA KYyJIbTYpy 4EJIOBEUECTBA, Ha
NICUXOJIOTHI0 U CO3HaHWE JIOeH, WX JKU3HEHHbIE M IEHHOCTHbIE OpPUEHTAIMH, OBITOBBIE,
npodeccHOHaIbHBIE U MHOTHE JAPYTHe YCIOBHS UX MOBCEHEBHOTO CYIIIECTBOBAHMUS.

Hayunoe 3HaHue cTpoUTCS M OpraHU3yeTCs MO OIpe/eleHHbIM 3aKkoHaM. OTINYUTeNbHbIE
KayecTBa HAY4YHOTO 3HAHHUA — CHCTEMaTH3HMPOBAHHOCTh M OOOCHOBAHHOCTh. /[l Hay4dHOH
CUCTeMaTH3alMi 3HaHug (KJacCU(UKAlMU) XapaKTepHbl CTpPEeMJIEHWE K TOJHOTE, SICHOE
npejcTaBieHre 00 OCHOBaHMAX CHCTEMAaTH3allid M MX HENpPOTUBOPEYMBOCTH. 3/1€Ch MHOI0Oe



omnpefenser cneuupUUecKuil HayyHulii Memoo - npoyedypa NoayYeHus 3HAHUA, NO360A0WAA
6ROCNIEOCMBUU €20 BOCNPOU3EECMU, NPOGEPUMb U nepeoamv OpyeoMy. IIEMEHTaMH Hay4dHOI'o
3HAHUS SABISAIOTCS (PaKThl, 3aKOHOMEPHOCTH, TEOPHH, HAy4YHbIE KapTUHBI MHpa. OOOCHOBaHHOCTb,
JIOKa3aTeIbHOCTh II0JIy4a€MOI'O 3HAaHUS - XapakTepHble NPHU3HAKKM HaydyHOCTH. BaxueHmmmu
crocodamMu OOOCHOBAHMS SMIIMPUYECKOTO 3HAHUS SIBIISIOTCS TPOBEpKa HAOIIOACHUSAMHU U
9KCHEPUMEHTaMH, 0OpallleHle K NepPBOMCTOUYHUKAM, CTATUCTUYECKUM JaHHbIM. [Ipu oOocHOBaHUM
TEOPETUYECKUX KOHIIETUI 00s3aTeIbHBIMUA TPEOOBAHUSAMU, IPEABIBISEMBIMI K HUM, BBICTYNAIOT
UX HENpOTUBOPEYHUBOCTb, COOTBETCTBUE HSMIIMPUYECKHM JAHHBIM, BO3MOXKHOCTb OIIUCBIBATh
U3BECTHBIC SBJICHUS U MPEJCKa3bIBaTh HOBbIe. OOOCHOBaHME HAYYHOTO 3HAHUS, IPUBEACHUE €T0 B
CTPOWHYI0, EAMHYIO CUCTEMY BCErAa ObUIO OAHUM U3 BaXKHEHIINX (DAKTOPOB pa3BUTHS HAYKH.

IIpoyecc ompadicenus u 80cnpouszsedeHus 0eliCmeumensHoOCmy 6 MululleHuu cybvexma,
pe3yIbmamom  KOmopo20 — AGIAEmCs HO80e 3HAHUe O Mupe, HA3bIBAEMCS  NO3HAHUEM.
HenocpencrBennsie (yHKIMM HAy4yHOTO TO3HAHHS - OMHMCAaHHE, OOBACHEHHE M NpeACcKa3aHHe
IPOLIECCOB U SIBIICHUM AEHCTBUTEIBLHOCTH, M 3TO MO3BOJIAET YNPaBIATh MOBEACHUEM H3Yy4aeMbIX
00BEKTOB M CO3/aBaTh CHUCTEMBI C 3apaHee 3aJaHHbIM IoBeneHueM. ONMCcaHHEe 3aKII0YaeTCs B
(GUKCUPOBaHUU pE3yJIbTATOB OINbITA (IKCIIEPUMEHTa WJIM HAONIOJEHHS) C IIOMOLIBIO CHUCTEM
o003Ha4YeHMsl, MPUHATBIX B Hayke. B mpouecce OOBSCHEHHS NPOUCXOAUT PACKPBITHE CYTH
U3y4yaeMoro oObeKTa 4Yepe3 IOCTHKEHHE 3aKOHA, KOTOPOMY MOJUYMHSAETCS JaHHBIH OOBEKT.
HayuHoe mpenBujieHue — 3TO OIpeNEiIeHHEe U ONMCAHME HAa OCHOBE HAYYHBIX 3aKOHOB SIBICHUI
HOPUPOBI U OOIIECTBA, KOTOPbIE HE U3BECTHBI B JAHHBIH MOMEHT, HO MOTYT BO3HUKHYTh MJIU OBITH
u3ydeHsl B OyaymeM. Baxkneitmeii hopMoil HayqHOTO TIPEIBUACHUS SBISETCS POTHO3HMPOBAHUE -
BbIpa0OTKa CYX/EHUH O COCTOSIHUU Kakoro-nubo o0beKTa WM SBJICHUS B OyaylleM (Hampumep,
IIPOTHO3 MOT0Jibl). ITO BEPOSITHOCTHOE CYKJIEHHE O OyIyIEM CTPOUTCS Ha OCHOBE CIELMAIbHBIX
HaY4HbIX UCCIICIOBAaHUN U BO3MOXKHO Oarojapsi TOMy, 4TO MUp €MH, a JieJIeHue Ha HaOIro1aeMbli
¥ HEHAOJI0JaeMBblii, Ha N3YYEHHBIN ¥ HEU3yYSHHBII MUP TPOUCXOIUT B MPOIECCE MBIIICHHS.

C Bo3pacTaHMeM pOJIM HayKd B >KM3HM OOLIecTBa HaydHOe OOOCHOBAaHHE CTAHOBUTCS
1enecoo0pa3HbpIM U JJake HEOOXOAWMBIM BO MHOTHX c(epax »KHM3HHM OOIIECTBa, HO 3aMETHUM, YTO
JJaJIeKO He Be3/1€ OHO BO3MOYKHO M JJAJIEKO HE BCErJa YMECTHO. 3HaHMs MPHOOPETAIOTCS YETOBEKOM
BO BceX (hopMmax ero JesTeIbHOCTH — B OOBIIEHHOW JKWU3HH, B TOJUTHKE, SKOHOMHUKE, UCKYCCTBE,
MH)KEHEPHOM [IeJIe, OJJHAKO 3/1€Ch IOJIyUeHHE 3HAHUS HE SIBJIAETCS I1aBHOM 1enblo. Tak, HCKycCTBO
IpeIHa3HAaYeHO JUId CO3JaHMsl 3CTEeTHUYECKUX IIEHHOCTEH, IJ€ Ha TNepBbId IUIAaH BBIXOAUT
OTHOLICHHE XYAOXHHKAa K PEAIbHOCTH, TPEIOMJICHHOW 4Yepe3 €ro BHYTPEHHUH MHp;
HSKOHOMHUYECKHE pedOpPMbI OLICHUBAIOTCS IMPEXKIE BCETO C TOYKH 3peHUs MX 3(PPEKTUBHOCTH U
NPaKTUYECKOT0 pe3yibTaTa; IPOJAYKTOM MHXEHEPHOH AEATeNbHOCTHU SBIsETCS NMPOEKT, pa3paboTKa
HOBOW TEXHOJIOTUH, U300pETEHNE, KOTOPHIE OLEHUBAIOTCS C MO3MIMHU UX MPAKTHUUECKOH IOJIb3BI,
ONTUMAJILHOTO  HUCIOJB30BAaHUSI  PECYpCOB, PACHIMPEHHMs] BO3MOXKHOCTEH mpeoOpa3oBaHuUs
PEaIbHOCTH.

OnHa U3 KOHEYHBIX LiesIell HayYHOTO MO3HAHMA - ObITh BOIUIOIIEHHBIM Ha MPaKTHKE, T.€. B
L[EJICHAIIPaBJICHHON NEATENbHOCTH JIIOJIEH MO0 OCBOEHMIO M NMpeoOpa3oBaHUIO JAEHCTBUTEIBHOCTH.
YacTo 3Ta 1eSTeNbHOCTh CBSI3aHa C PA3BUTUEM MEXHUKU - COBOKYNHOCU UCKYCCMEEHHbIX OP2aHO8,
cpeocme  (npedcoe 6ce2o opyouti mpyoa), NPeOHAHAYEHHbIX OJisl YCUNeHUs U pPacCuUpeHusl
B03MOJICHOCIET YeNl08eKa NO NPeodPA308aHUI0 NPUPOOLL U UCNONb308AHUS 8 IMOM Npoyecce ee Cuil
u 3axkoHomeprocmeti. OCHOBHOE Ha3HAYEHHUE TEXHUKH - 00JIerYyeHue U MoBbIeHNE () PEKTUBHOCTH
TPYAOBBIX YCHUJIMN YellOBeKa, OCBOOOKICHHE €ro OT pabOThl B OMACHBIX YCIOBHSX, YIYUIICHHE €ro
KU3HU B IIEJIOM.

[To3HaHue NEHCTBUTENBHOCTH MPOMCXOAMT B TPEX OCHOBHBIX (pOopMax - UyBCTBEHHOIA,
paloHaIbHON U UppaloHanbHOU. Yyecmeennoe no3nanue BKIOYAET OLIYIIEHHUE, BOCIIPUSATUE U
IIPEJICTaBICHHE - TIOMOILBIO OLIYIIEHUI B CO3HAHUU YEJIOBEKA POUCXOIUT OTPAKEHHUE OTAEIBHBIX
CBOMCTB BHEIIHUX IPEIMETOB U BHYTPEHHUX COCTOSHUI OpraHu3Ma IpHU HEMOCPEICTBEHHOM
BO3/JCIICTBUM MaTEepUANbHBIX pa3JpaxuTeneid. Bocnpusrue oTBedaeT 3a OTpaKEHUE B CO3HAHUU
YyelloBeKa BHEUIHUX TMPEJIMETOB M OpHEHTAllMM B OKpyxkawoomeM wMupe. [IpencraBnenus -



BO3HHUKAIOIIME B CO3HAHMM 4YeJIOBEKAa OOpa3bl MPEAMETOB U SIBICHUI BHEIIHETO MHpa WM UX
CBOMCTB, KOTOpBIE YEIOBEK KOT1a-TO BOCIIPUHUMAI MJIU OIILYILAI.

Payuonanvuvie gopmul TO3HAHUSA MOXKHO CBECTH K TOHATHUAM, CYXICHUAM H
ymo3akiatoueHusM. [loHsatus — 310 ¢dopma MBIIUIEHHUS, OTpakarollas IpeAMETbl B HX
CYIIECTBEHHBIX NMpHu3HaKax. @opMbl MBIIIUIEHUS, B KOTOPBIX YEJIOBEK BHIPAKACT BEIb B €€ CBA3SIX U
OTHOILEHMSX, Ha3bIBAlOTCS cyxkaeHueM. Ilox ymozakirodeHuHeM IOHUMaeTcss Takas (opma
MBIIUICHHS], TOCPEACTBOM KOTOPOM M3 OJHOTO WJIM HECKOJNBKUX CYKICHHH BBIBOJUTCS HOBOE
CyXJIEHHE.

Cpenu uppayuonanvhulx ¢hopm nozuanus 0co00e 3HaUCHUE I HAYKH UMEET MHTYULUS -
HOCTH)KEHUE HUCTUHBI IIyTEM HEMOCPEICTBEHHOIO €€ YCMOTpeHHus 0e3 00O0CHOBaHMsS C IOMOIIbIO
JI0Ka3aTenbcTBa. VIHBIMHM CIOBaMH, WHTYUIMSI MOXXET OBITH ONpeAelieHa KaK CyObeKTHBHAs
CHOCOOHOCTh BBIXOJMTBH 3a IPEAEIbl ONbITa IyTEM MBICIEHHOIO «03apeHus» Win 000O0IIeHus B
00pa3Hoil popMe HETTO3HAHHBIX CBS3CH, 3aKOHOMEPHOCTEH.

Eme Ha 3ape uctopuu 4eiaoBedecTBa CYLIECTBOBAJIO OOBIIEHHO-IIPAKTUYECKOE NO3HAHUE,
MIOCTABJISABIIEE AJIEMEHTAPHBIE CBEICHHS O MPHPOJE, O CaMUX JIOAAX, YCIOBHAX HX >KU3HH,
OO0IIeHNH, COLMATIBHBIX CBA3SX U T.I. OCHOBOH TaKOIro MO3HAHUSA ObLT OIBIT IOBCEAHEBHOM JKU3HH,
npakTuku Jronei. [Ipu 3ToM Oosbioe 3HaueHHEe MMeENno MU(OIIOTHYECKOe Mo3HaHue. B pamkax
MU(OJIOTHH BbIpaOATHIBAIMCH ONPEIEICHHBIE 3HaHUS O PUPOJIE, KOCMOCE, O CAMUX JIFOASX U T.JI.

Mudgosiorust - OCHOBa XYyJIOKECTBEHHO-OOpa3HOM (oOpMBI IO3HAHMS, KOTOpas B
JaJbHEeHIeM Moy4ymia pa3BUTOE BBIPAKEHHE B UCKYCCTBE, XOTS OHO HE pellaeT MO3HaBaTelIbHbIE
3a/1aud, HO COACPKUT B ceO€ TOCTAaTOYHO MOIIHBIM IMO3HABATENIbHBIA TOTeHIHaN. OgHOW W3
UCTOPUYECKH TNEpBBIX (OpM MO3HAHUS SIBISETCS PEIUrHo3HOe Mo3HaHue. OcOoOEHHOCTH ero
OTPENeNAIOTCA TeM, 4YTO OHO OOYCJOBJICHO HEMOCPEJACTBEHHONH OSMOIMOHAIBLHONW (OopMOi
OTHOILEHMsI IO K TOCHOACTBYIOIIMM HaJ, HUMHM 3€MHBIMU CHJIaMH (TIPUPOJHBIMU U
COIIMAIBHBIMH).

BaxHol npobnemoit siBsieTcs onpezeeHre HayyYHOCTH 3HAaHUS U OTIPAaHUYEHHs €ro ot
Opyrux BHIOB 3HaHHUA. [lOBTOpHMM, UYTO TMOHATHE «UCTHHHOE» HE OJKBHUBAICHTHO MOHSATHIO
«HayyHoe». CylecTBYeT COBOKYNHOCTb KPUTEPHUEB HAyYHOCTH, HCIIOJb3ys KOTOpPbIE MOXHO
OTJMYUTh HAYYHOE 3HAHWE OT HEHAy4YHOro. Tak, cOBpeMEeHHble (HU3UKHM HE OOCYXKIAIOT
BO3MOXKHOCTbh TOCTPOCHUS BEUHOTO JIBUraTesIsl, a aCTPOHOMBI HE OTHOCSTCS BCephe3 K paboTam 1o
acTpojoru. Bmecre ¢ TeM B TEOpETHYECKHX KypHAIaXx MyONHMKYyeTcs MHOXECTBO CTaTel, IJie
Ipe/ICTaBIeHbl HAyYHbIE TUIIOTE3bI - IPEANOI0KUTEIBHOE CYXK/IEHUE O CBSI3U SIBIICHUH.

Mertoponoruss Haykd JUIsL IeNiell OTrpaHWYeHHs HAayYHOTO 3HAHHUA OT HEHAYyYHOTO
UCTONb3yeT HeCcKodbKOo mnpuHuunoB [15]. Haubonmee wacto TrOBOpAT O Tpex U3 HHUX -
palMoOHANBFHOCTH, BepupuKamu W Qanbcuuranuu. [lpunyun payuoHarbHOCmu  SBISETCS
OCHOBHBIM CPEJICTBOM OOOCHOBAaHHOCTH 3HAHHs;, OH Kak Obl OpHEHTHUpPYET HcCieloBaTels Ha
oTpeieNieHHbIe HOPMBI M UI€aTbl HAYYHOCTH, a TAK)KE TAJTOHBI 3HAHH.

CornacHo npunyuny eepuguxayuu, HeKOe OHATHE WIN CY)KICHHE UMEET 3HaUeHHE, eCIU
OHO CBOAMMO K HEMOCPEJCTBEHHOMY OTBITY WM BBICKa3bIBAHUIO O HEM, T.€. IMITUPHYECKH
npoBepsieMo. PaznnuaioT HeMmoCpeACTBEHHYIO BEpUBHUKALIMIO, KOT/1a TPOUCXOIUT MpsiMast IpOBEepKa
YTBEPXKICHHUH, (QOPMYIUPYIOIINX JaHHbIE HAOMIOAEHUS M OKCIIEPHUMEHTa, M KOCBEHHYIO
BepU(UKALMIO, KOIJAa  YCTAaHABJIMBAIOTCS  JIOTHYECKWE  OTHOUIEHHS  MEXIY KOCBEHHO
Bepu(UIIUPYEeMBIMH  YTBEpXKACHUSMHU.  VIcronb3oBaHWEe  NpHHOWINA  BepudUKanuu  Jaer
BO3MOXHOCTh DPa3/elUTh HAayyHOE M HEHAayyHOE 3HaHUSA, HO OH IIJIOXO CIpaBIseTcs C
MIOCTABJICHHOW TIepe HUM 3ajadueii, eCii HEKOTopas CUCTeMa TPEICTaBICHUN TOCTPOCHA TaKUM
00pa3oM, 4TO MPAKTUYECKH JIF000H HaOM01aeMblil (haKT MOKHO OOBSICHUTH B €T0 MOJIB3Y (peNurus,
UJICOJIOTHS, ACTPOJIOTHUS | T.JI.).

Ipunyun ganvcuguxayuu npeanoxun usBectHelid Meroposor Hayku XX B. K. Ilonmep
[8]; cyTh 3TOrO mMpUHIMIIA B TOM, YTO KPUTEPHUEM HAyYHOTO CTAaTyca TEOPHH SBISIETCS €€
banbcupuIpyeMocTb, WIH ONPOBEPKUMOCTh, T.€. 3HAHME NPUOOPETAeT ypPOBEHb HAYYHOTO
TOJBKO B TOM cCIlydae, €Clli OHO B MNpHHIHMIIE onpoBepkumo. [lo mpencrasienusm [lommepa,
HKCIIEPUMEHTBI, HAIPaBJIECHHBIE HA MOMBITKY ONPOBEPTHYTh HEKYIO TEOPHIO, Hauboee F3PPeKTUBHO



NOATBEP)KJIAIOT €€ HMCTUHHOCTh M HAy4yHOCTb. Tak, €ciau BCE W3BECTHBIE BaM BOPOHBI MMEIOT
TEMHBII OKpac, TO HalpaBbTe, CIEAYS 3TOMY IPUHIIUILY, CBOM ITOMCKH HE HAa OTHICKaHME €Ille OJJHON
TEMHOM BOPOHBI, a MOUIIUTE CPEAH HUX OEIyt0 BOPOHY.

Baxnocts nmpuHuuna ganscudukanuu odycnopiieHa cienyommM. HecnoxHo nmomyduts
NOATBEPXKICHUS, WIM BepUPUKAMKM, TOYTH [ KaKIOH TEOPUHM, €CIU HCKAaTh TOJIBKO
noareepxaeHus. [lo muenuto Ilonmnepa, kaxxaas «xopoluas) HaydHast TEOPHs SIBJISETCSI HEKOTOPbIM
3alpeleHneM - OHa «3alpellaeTy MOsBICHUE OIpeaeIeHHBIX COObITHI. Yem Oosnblie Teopus
3alpellaer, TeM oHa Jydule. Teopus, He OIpoBEPKUMasi HUKAKUM MbICIUMBIM COOBITHEM, SIBIISETCS
HEHAYYHOW; MOXXHO CKa3aTh, YTO HEOIPOBEPKUMOCTH TNPEACTABISIET COOOW HE JOCTOMHCTBO
Teopud, a ee nopok. Kaxnas Hacrosias mpoBepka TEOPUM SBJISETCS MOINBITKONH ee
danbcupunpoBath (ONPOBEPTHYTH).

3ayacTyr0 HEHay4yHOE 3HaHHE IbITAIOTCA BBLAATH 3a HAy4YHOE M NPEACTaBISIOT B
HaykooOpa3Hoil ¢opme. CerofHs pacnpoCTpaHEHO MHEHHE O TOM, YTO COBpPEMEHHas Hayka
KOHCEpBaTUBHA U OIPaHUYCHHA, IMOCKOJbKY HE IPHU3HAET TaK Ha3bIBa€MblC HETPAJULMOHHBIE,
napaHay4Hble KOHIEIIUH - aCTPOJIOTHIO, MAPaICUXOJIOTHI0, Y(POJIOTHIO U T.A. DTH KOHUEHIUU
HOSIBUJIMCh HE B Hallle BPEMs, @ COTHH M THICSIUM JIET Ha3aJ, OJHAKO /10 CHX IIOp COOTBETCTBYIOLIHE
UCCJIEJOBAHMSI HE CUUTAIOTCS HAaYYHBIMH, TaK KaK HE JJaJi JOCTOBEPHBIX, HAYYHO YCTAHOBJIEHHBIX
¢dakTOoB. A Hayka HE MOXET HAJeNUTh CTaTyCOM HAy4yHOCTH T€ HCCIEAO0BaHMs, KOTOpblE HE
SBIISIIOTCS 000CHOBaHHBIMU. 1IIMPOKO W3BECTHO BBICKA3bIBaHWE IO 3TOMYy moBoay @P. bakona:
«...IIPAaBWJILHO OTBETUJ TOT, KOTOPBIHA, KOTAa €My IOKa3ajly BBICTABICHHOE B XpaMe M300pa)keHue
CIACIIMXCS OT KOpaOJIeKpyILIEHUsI IPUHECEHUEM 00€Ta U MpHU 3TOM J10OMBAIUCH OTBETA, IPU3HAET
JM TeTepb OH MOTYILIECTBO OOTrOB, CIPOCHUJI B CBOIO OY€pe/b: «A rae U300paxeHue TexX, KTo Norud
rocjie TOro, Kak npuHec o0er?» TakoBO OCHOBaHUE IOYTH BCEX CYEBEpPHIl - B acTpOJOrUH, B
CHOBUJICHUSX, B MOBEPHAX, B MpeAcKa3aHuax U T.1. Jlroau, ycnaxnaromue ceOs 1mo1o0HOro poja
CyeTOH, OTMEYAIOT TO COOBITHE, KOTOPOE HMCIIOIHHIIOCHh, U 0€3 BHHUMAaHHUS MPOXOISIT MHUMO TOTO,
KOTOpOoe 0OMaHyJI0, XOTs IOCleqHee ObIBaeT ropas3/o yaie». DTHU HapaHaydHble KOHLEIIUU He
NPUHATH HAYYHBIM COOOIIECTBOM, TOCKOJIBKY C TOYKH 3PEHHMS HAyKHM OHH HE TOTOJHSAIOT Halle
3HaHUE O JICHCTBUTEIILHOCTH.

EcTtecTBeHHO-HayYHOE ITO3HAHME HEBO3MOXHO 0€3 HCIOJb30BAaHUS COOTBETCTBYIOLIUX
CPEACTB - CIOCOOOB JIEHCTBHS U OPYAUN JJsl OCYIIECTBICHUS KAaKOM-TMOO NesATeIbHOCTH. SI3bIK
HayKH SIBISIETCS  BAXKHEHIIMM  cpedcmeom — u3yyeHusi npupoosi. OH  XapakTepu3yercs
crneunuyeckor JIEKCUKOM, 0c000M CTHIIMCTUKON, ONpPEIeNCHHOCThIO UCHOIb3YEMBIX MOHSATHH U
TEPMHHOB, CTPEMJIEHHMEM K YETKOCTH U OJHO3HAYHOCTH YTBEP)KJIEHUH, CTPOrOi JIOTUYHOCTHIO B
M3JI0’KEHUU BCETO MaTepualla, UCIOJIb30BAHUEM MATEMAaTHYECKUX METO/IOB.

[Iporpecc HayyHOr0 MO3HAHMSI CYIIECTBEHHO 3aBUCUT OT Pa3BUTHSI UCIIOJIb3yEMbIX HayKOU
CpeACTB HAOMIOJECHUS U HKCIEPUMEHTANbHBIX YCTAaHOBOK. Tak, co3aaHue paguoTeIecKOOB CTal0
PEBOJIIOLIMOHHBIM COOBITHEM B MocTHkeHUH Kocmoca, mpeBpaTUB acTpPOHOMMIO BO BCEBOJHOBYIO.
MUKpOCKOIT OTKPBLI YETIOBEKY HOBBIE MUPBI, @ COBPEMEHHBIN 3JIEKTPOHHBIA MUKPOCKOI TO3BOJISET
BUJETh Ja)K€ aTOMbI, KOTOPbIE HECKOJIBKO JECATWIETUH Ha3aJl CUYUTAIUCh HPUHLIUIINAIBHO
HEHa0JII01aeMbIMH M CYIIECTBOBaHHE KOTOPBIX ellle B Hadasie XX B. BbI3bIBAIO cOMHeHHe. Pu3nka
AJIEMEHTApHBIX YacTHI] HE Morjla Obl pa3BUBaTbci 0€3 CIElUalIbHBIX YCTAHOBOK, IOJAOOHBIX
CHUHXPO(ha30TpOHAM.

JUis mpoBeieHHS DSKCIEPUMEHTOB M HAOMIOJEHHM CEroAHs aKTUBHO HCHOJIb3YIOTCS
KOCMHUYECKHe KopaOiM, IMOJBOJAHBIE JIOJKH, PAa3IMYHOTO poOJia HAy4HbIE CTAaHIMM, CHEIHMAIbHO
OpraHM30BaHHbIE 3aMl0BeAHUKHU. HayuHble uccieqoBanusi TpeOyOT NPUOOPOB U 3TATOHOB, KOTOPHIE
MO3BOJISIOT 3aUKCUPOBATh TE WM HHbIE CBOMCTBAa PEaJbHOCTH U JaTh MM KOJIMYECTBEHHYIO U
KAaYeCTBEHHYIO OIIEHKY, 4TO TMpeArnojaraeT co3JaHue CIeHUalbHbIX CPEICTB 00pabOTKH
pe3yabTaTOB HAOIIOJCHNS U SKCIIEPUMEHTA.

OnHako OCHOBHBIM CPEACTBOM HAayKH, B YaCTHOCTH €CTECTBO3HAHUS, OBLIIM M OCTAIOTCA €€
MeToAbl. B Hay4yHOM MO3HAaHWM WCTHUHHBIM JOJDKEH OBbITh HE TOJIBKO €ro KOHEUYHBIH pe3yibTaT
(cucreMa Hay4HBIX 3HAaHUMN), HO U BEIYILIUN K HEMY IyTh, T.e. Memoo [17]. EctecTBo3HaHuE U ero
OTpacil UMEIOT HE TOJBbKO CBOW NMPEIMET, HO M CBOIO CHCTEMY METOJI0B, OOYCIOBICHHBIX 3TUM



npenmeroM. [log mMeTomoM B caMOM IIMPOKOM CMBICHIE CIIOBA MOHUMAIOT MYTh HCCIEIOBaHUS.
Memooonozue umeHylom cucmemy ONPeOENeHHbIX NPUHYUNOS, NPUEMO8 U  Onepayul,
NPUMEHAEMbIX 8 MOl Ul UHOU cghepe dessmenvHocmu (B HayKe, MOJUTHKE, UCKYCCTBE H T.IL.), d
makoice yueHue ob 3moti cucmeme.

Memoo — cosoKkynHocmv npasu, npuemos, cnocobos8, HOpM NO3HAHUS U Oelcmaus. Imo
ecms cucmema NpeOnUCaHull, NPUHYUNO8, MpPebO8aHUll, Komopvle OpueHmupyom cybvekma 6
peutenuy KOHKpemHoUl 3a0a4u, O0CMUNCEHUU pe3yibmama 8 0aHHou cghepe desmenvHocmu. MeTon
OpraHHu3yeT MOUCK UCTHHBI, TO3BOJISIET 5 KOHOMUTh CUJIBI M BpEMS, IBUTAThCA K IIeJIM KpaTdalium
nyreM. OCHO8Has QYHKyus Mmemooda - pecyiuposanue HNO3HABAMENbHOU U UHBIX 6U008
Odesmenvrocmu. Ilpu 3TOM He clellyeT HU HEAOOICHUBATh (UM BOBCE OTBEPraTh) poJjib METOJa U
METOJIOJIOTUM B €CTECTBO3HAHHH, HH MPEYBEIMYNBATH, a0COMOTU3UPOBATh 3HAYCHUE METOJIa KaK
MPOCTOTO U JOCTYIHOT'O «MHCTPYMEHTA» HAyYHOTO OTKPBITHUS.

B ecrtecTBO3HaHMHM TIOCTOSIHHO TIPOMCXOJHMT B3aUMOOOMEH METOJaMHU U TpPHUEMaMH
uccienoanus. Hampumep, Bo BTopoil mojoBuHe XX B. MOJE3HBIM OKa3aJoCh MPUMEHEHHE
METOJIOB (PM3UKHU M XUMHH K U3YYCHHIO OMOJOTHYECKHX CHUCTEM U CHCTEM, PacCCMATPUBAEMBIX B
pamkax Hayk o 3emie. OIHaKO CyIIHOCTb U crienuuKy NociaeIHUX (U3NYECKUMU U XUMUYECKUMU
METOJIaMU yJIOBUTh HE ymaercs. JlJIis 3TOro HYXHBI CBOM COOCTBEHHBIC - T'€OJOTHYCCKHE,
Ouosoruueckue, reorpadguyecKue 1 Jip. - METObl U IMPUEMbI HCCIIEIOBAHUSI.

MHoroo6pas3ue BHUIOB YEIIOBEYCCKOW JEATSIBHOCTH OOYCIOBIMBAET W MHOT0OOOpa3ue
METOJIOB. MeToAbl HayKd MOTyT OBbITh KJIacCU(QHUIIMPOBAHBI IO TAaKUM OCHOBAaHHUAM, Kak
COJIEpKaHUE M3Y4aeMbIX 0OBEKTOB, POJIb U MECTO METO/IOB B IIPOLIECCE HAYYHOT'O MTO3HAHUS U T.II.
B coBpemMeHHOI METO10/I0OTHH HAayKH Hanbosiee pacpocTpaHeHa MHOTOYPOBHEBas Kiaccuukaims
METO/IOB MO3HAHMS, COIIACHO KOTOPOM BCE METO/bl HAYYHOTO MO3HAHUSI 10 CTENEHU OOLIHOCTH U
chepe  nmelicTBuA  pasnensitorcss  Ha  (unocodckue,  oOlIEHAy4YHbIE, YACTHOHAYYHBIE,
JTUCITUTUIMHAPHBIE METOBI, @ TAK)KE METOIBI MEXIUCIUITINHAPHOTO MCCIIETOBAHUS.

Cpenu punococknx METOM0B BBIICTSIOT JTUAIEKTHUECKUN U MeTadU3MUYECKUH, a TaKxKe
AQHAJTUTUYCCKUN, HUHTYUTUBUCTCKUM, (EHOMEHOJIOTMYECKUH, TEePMEHEBTUYECKHH H  Jp.
OOmeHayyHple MOAXOABI W METOJBl - CHUCTEMHBIM M  CTPYKTYPHO-(YHKIIMOHABHBIMH,
KHOCPHETUYECKUH, BEPOSITHOCTHBIN, MOJICTTUPOBaHUE, (hOpMaTH3aIisl, CHHEPTETHICCKHIA TIOIX0]] U
Ip. - TOJYYMJIM LIMPOKOE pa3BUTHE B Hayke XX B., BBICTyNas B KayecTBE MPOMEKYTOUHOM
METOJIONIOTUN MEXAy (rtocopckumu U GpyHIaAMEHTATBLHBIMHA TPUHIIUTIAME CIICITHABHBIX HAYK.
YacTHOHAy4YHBIE  METOABI - 3TO  COBOKYINHOCTH  CIOCOOOB, TNPHUHIUIIOB  MO3HAHWS,
WCCJICIOBATEIILCKUAX TIPUEMOB | MPOIIETYP, MPUMEHSEMBIX B TOW WJIM HHON OTPACIU HAYKH: METOJIBI
MEXaHHUKH, (PU3UKH, XUMUHU, OWoNorud U T.O. JucHUIUIMHapHBIE METOIBI - CHCTeMa MPHEMOB,
MPUMEHSEMBIX B TOW WJIM WHOW HAYYHOW NUCIMIUIMHE, BXOAIIEH B KaKyIO-HUOYIb OTPACib HAYKH
WJIM BO3HUKIIIEH HA CTHIKE HAYK.

MeTopl MEXKIUCITUTUTMHAPHOTO WCCIEAOBAHUS - COBOKYITHOCTH PsJla CHHTETHYCCKHX,
BOZHUKIIIUX B pE3yIbTaTe COYETAHUS DIIEMEHTOB pAa3WYHBIX YpPOBHEH METOJOJOTHUHU; OHHU
HalleJICHBI TJIABHBIM 00pa30M Ha CTHIKM HAYYHBIX AUCIHUIUIMH. Kpome Toro, B Hayke Ha pa3HbBIX €
YPOBHSX IIMPOKO NPUMEHSIOTCS TaKhe METOJAbl W TPHUEMbI, KaKk HaOIIOJeHHe, SKCIEePHUMEHT,
CpaBHEHHUE, aHAJIM3 U CUHTE3, MHIAYKIUS U ASAYKIIUs, a0CTparupoBaHue, uaeannu3aius, aHaJorTus 1
Ap.

Takum oOpa3oM, B HAydYHOM TIO3HAHWUU (QYHKIHMOHUPYET CJIOXKHAs, JUHAMUYHAS,
[ENOCTHAs, CYOOpIWHUpPOBaHHAs CHCTEMa METOJIOB pa3HbIX ypoBHEH, cdep nmelcTBus,
HaIPaBJIECHHOCTH U T.I., KOTOPbIE UCIOJIB3YIOTCS ¢ YYETOM KOHKPETHBIX ycioBui. [Ipu stom st
COBPEMEHHOW HayKH Bce 0Oojee XapaKTepHbIM CTAHOBUTCS METOJOJIOTHYECKHUN TUTIOpaIu3M --
CTpEeMJICHHE TPHUMEHITh CaMble pPa3HOOOpa3HbIC MNPHUHIMIBI W TPHEMBI HCCICIOBAHUS B WX
COUYETaHUH U B3aUMOJICHCTBHUH.

PaccMoTpuM OCHOBHBIE METOJBI, HCIOJIB3yeMbIE€ B Hayke. /Jluanrekmuka - yueHue O
Haubonee oOWUX 3aKOHAX pA38UMUs Npupoosl, 0Oujecmea U NO3HAHUA U OCHOBAHHLIL HA IMOM
VueHuu memoo mvluiieHus u oeticmeausi. B uctopun pusocopuu u3BECTHBI TPU OCHOBHBIE (POPMBI
MUANCKTUKU: aHTUYHAs, WJeanucThdeckas (Hemerkas) W MaTepHaTucTHYecKas. BwiaBuraiuch



pa3IMYHbIC TOJKOBAHUS MTUATCKTUKU: KAaK YUCHHsS] O BEYHOM CTAHOBJICHHH U M3MEHYUBOCTH OBITHS
(I'epaknuT); MCKycCTBa auanora, JOCTHKEHHUS WCTUHBI yTeM NMpoTuBoOOpcTBa MHeHUM (Cokpar);
METOJIa pACWICHEHUS W CBS3BIBAHUS TIOHATUHA C eI TOCTH)KCHUS CBEPXUYBCTBEHHOMN
(nmeanpHOR) cymHOCTH Bemieit (ITnaTton); yueHus 0 coBIaAeHUH (€IMHCTBE) IPOTHBOIIOIOKHOCTEH
(Huxonait Kysanckuii, J[x. BpyHo); cmocoba paspyiieHusT WITIO3HA YeIOBEYECKOro pasyma,
KOTOPBI, CTpPEeMACh K IEeIbHOMY U aOCOJIOTHOMY 3HAHUIO, HEMHHYEMO 3alyThIBacTCs B
npotuBopeunsix (M. Kanr); BceoOmero meroga MOCTHKEHHUS MPOTUBOPEUUil (BHYTPEHHHX
UMITYJIBCOB) pa3BUTUA ObITUsA, AyXxa U uctopuu (I".B.®. ['erens); yueHus u MeTo/1a, BbIIBUTAEMbIX B
KayecTBE OCHOBBI TO3HAHUS ACHCTBUTENBHOCTH M €€ PEBOJIIOLMOHHOrO mnpeodpaszoBanus (K.
Mapkc, ®@. Durensc, B.W. Jlenun). JInanektudeckas Tpaaumus B pycckoit pumocoduu XIX-XX BB.
Hanuia BorulomeHue B ydeHusx B.C. ConoBbea, II.A. ®nopenckoro, C.H. Bbynrakosa, H.A.
bepnsesa wu JI. IllecroBa. B 3amagnoit ¢umiocobpun XX B. AHATEKTHKAa pPa3BUBAIACH
NPEUMYIIECTBEHHO - B pYCJI€ HEOTerelbsHCTBA, OSK3UCTCHUUAIN3MA, PAa3IMYHBIX TEYCHUN
penurno3non pusrocodumu.

Memadghusuxa (OykB, «mocie GU3MKU») YIOTPEOISETCS B TPEX OCHOBHBIX 3HAUCHUSX: 1)
KaK CHHOHUM (prtocoduu; 2) Kak CHHOHUM 0c000i (pritocodckoii HayKH - OHTOJIOTHH, T.€. YUCHUS
0 OBITHH KaK TAaKOBOM, HE3aBHCHMO OT €TI0 YaCTHBIX BUJOB M B OTBIICYCHHH OT BOIIPOCOB JIOTHKHU U
TEOpHH TO3HaHUA;, 3) uiocopckuii memoo NO3HAHUS, MbLULIEHUS, NPOMUBOCMOAUSULL
ouaneKmu4ecKomy mMemooy KaK coemy aHmunooy.

Camas xapakTepHas, CyLIECTBEHHas 4epTa MeTaU3MKH KaKk MeToja - abCoNroTH3aIus
TOT'O WJIM MHOTO 3JIEMEHTA 11eJI0T0, MOMEHTA JICATEIIbHOCTH B JIt000# ee popme. MeTtadusuka (kak u
JMUAJIEKTHKA) HUKOTa He Obljla 4YeM-TO pa3 U HaBCerja JaHHbIM, OHA W3MEHSJIACh, BBICTYIANa B
pa3nuuHbIX HcTopuueckux ¢opmax. Crnenuduka metadusuku, xapakrepHoil mis ¢unocodpuu u
Hayku XVII-XIX BB., - B oTpullaHuH BceoOIIel CBSI3M U Pa3BUTHUS SBICHHUHA. DTOT METOJ
MBIIUICHUSI UMET OOBEKTUBHYIO OCHOBY CBOETO IOSIBICHUSI — HEOOXOIUMOCTh HCCIEIOBAHUS
MPEIMETOB B UX HEM3MEHHOCTH, YCTOMYMBOCTH, BHE CBSI3M C JPYTUMH, YeM U 3aHMMAallach HaykKa
Toro BpemeHu. Victopuuecku Bropasi popma MeTadu3UKHA HE OTBEPTaeT BCEOOIIYIO CBSI3b SBICHH,
WX Pa3BUTHE, HO a0CONIIOTU3UPYET KaKoi-mnbo oauH acnekT. Metaduznyeckuit crocod MbIIUTICHUS
BITOJTHE TIPAaBOMEPEH U HEOOXOAUM Be3JIe, T1e He TPeOyeTCsl pacCMaTPUBATh MPEIMET B Pa3BUTUU U
BO BCEX €0 B3aUMOCBS3SIX.

Abcmpazuposanue - MbiCIeHHOe OmENeYeHue Om HecyujeCmeeHHblX CeolUcCms, cea3ell,
OMHOWEHULl NPeOMemos8 U 0OHOBPeMeHHOe 6bloelleHue, QUKCUPOsanue O0OHOU UTU HECKOIbKUX
uHmepecylowux ucciedoeamens CMOpoH dmux npeomemog. V3BECTHO HECKOJIBKO CIIOCOOOB
abctparupoBanusi. AOCTparupoBaHUE OTOXKJIECTBJICHHSI MPOMCXOAUT MOCPEACTBOM 0Opa3zoBaHUS
MOHATUI dYepe3 OObEAMHEHHWE WX B OCOOBIA Kiacc, T.€. MyTEM OTOXKIECTBICHHUS IPEIMETOB,
CBSI3aHHBIX OTHOIICHHSIMH THIA paBeHCTBa. M3omupyromias abcTpakiusi - BBIAEICHUE CBOWCTB U
OTHOIIEHWA, HEPa3phIBHO CBA3aHHBIX C TpeIMeTaMH, W OOO3HAYeHHWE WX OIpe/eIeHHBIMU
«MMEHaMU», 4TO MPUJIAET TAaKUM aOCTPAKIMSAM CTaTyC CaMOCTOSITENBHBIX MPEIMETOB (HAIMpHUMeEp,
«0enu3Hay, «yCTOMYMBOCTBHY» U T.1.). AOCTpaKIMs KOHCTPYKTHBH3ALMU BEAET K OTBJICUEHHUIO OT
HEOTNPEAECTUMOCTHU, «3BIOKOCTHY TPAHUII PEATBHBIX 00BEKTOB, «OTPYOIECHUIO)» NEUCTBUTEIHHOCTH U
MO3BOJISIET CHOPMYTUPOBATH IO OTHOIICHHUIO K 3TON OTPYOJECHHOM JAEHUCTBUTEIHHOCTU HEKOTOPHIC
3aKOHBI, MOHATH €€ «B MEPBOM MPUOMIKEHUU», C TEM UYTOOBI ABUHYTHCS B TMO3HAHUM JAlblIe U
rryoke.  AOCTpakids — aKkTyalbHOM ~ OCCKOHEYHOCTH  HUCIHOJIB3YeTCsl  JUIsl  OTBJICUYCHMS
HE3aBEPUICHHOCTHU Ipoliecca 00pa3oBaHusi OECKOHEYHOTO MHOXKECTBA, OT HEBO3MOXHOCTH 3a/1aTh
€r0 TIOJHBIM CIIICKOM BCEX JJIEMEHTOB; TAaKO€ MHOXKECTBO MPOCTO PAcCMATPUBACTCS KaK JIaHHOE,
KaK cyliecTBymomee. AOCTpakius MOTEHIHMATLHON OCYIIECTBUMOCTH MOJPAa3yMEBAECT OTBJICUCHHE
OT pEaTbHBIX TPAHWI[ YEIOBEYECKHMX BO3MOXHOCTEH, OOYCIOBICHHBIX OIPaHUYEHHOCTHIO
4eJ0BEYECKOM >KM3HM B IPOCTPAaHCTBE M BO BpeMeHH. [lepexon Ha Ooijiee BBICOKYIO CTYIEHb
a0CTpakIMy MyTeM BBISBIICHHUS OOIIMX MPH3HAKOB (CBOWCTB, OTHOIICHWUW, TCHACHIIMA PAa3BUTUS U
T.I.) UMEHYETCSl 0000weHuem U BieUYeT 3a co0O0M MOsIBIIEHHE HOBBIX HAYYHBIX MOHATHH, 3aKOHOB,
TEOPHH.



Ananu3z - Memoo no3HaHus, co0epIUHcanuem Komopozo A1Aemcs COBOKYNHOCHb NPUEMO8 U
3aKOHOMEPHOCMeEl pACUIeHeHUs NPeoMemos UCCIe008aHUs Ha cocmasHvle e2o dacmu. 1Ipsmol,
WIA SMIUPUYECKUHN, aHAJM3 MPUMEHSETCS Ha dTalre MOBEPXHOCTHOTO O3HAKOMIIEHHUS C OOBEKTOM
WCCJICOBAHMS U JAET BO3MOKHOCTb ITO3HATh SIBJICHUE, OJJHAKO HEJOCTATOUYEH Ul IPOHUKHOBEHUS
B CYLIHOCTbH SIBJICHUN. BO3BpaTHBIN, WM 2JIEMEHTAPHO-TEOPETUYECKUM, aHAIU3 IIPUMEHSETCS IJIs
HOCTH)KEHUS CYIIHOCTHU HCCIIEAYEeMOro OOBEeKTa, I03BOJIAA IO3HATh IMPUYMHHO-CIIEICTBEHHBIE
CBSA3M M 3aKOHOMEpPHOCTH. CTPYKTYypHO-T€HETHMYECKMH aHalau3 NPUMEHSAETCS i BBIBICHUS B
CJIIOKHOM SIBJICHUM TaKHX 3JIEMEHTOB, KOTOpBIE IPEACTABIAIOT CaMOE IJIABHOE B HHUX, HEKYIO
AJIEMEHTApHYIO0 €AMHMIlY, OKa3blIBAIOLIYI0 pELIalollee BIUSHUE HA BCE OCTaJbHbIE CTOPOHBI
CYLIHOCTH 00BbeKTa. AHAJIN3y NPOTUBOINOCTABISACTCA CUHME3 — MemoO NO3HAHUS, COOEPAHCAHUEM
KOMOPO20 A6AAEMCS COBOKYNHOCMb NPUEMOE U 3AKOHOMEPHOCHEN COeOUHEHUs OMOENbHbIX Yacmell
npeomema 6 eouroe yenoe. BbIIEISIOT BUBI CUHTE3a, aHAJIOTMUHBIE BUJAM aHAIM3a, O KOTOPBIX
OBLIO CKa3aHO BBILLE.

I'oBOpst O cTeneHH YHUBEPCATbHOCTH METOA0B U 00IACTH UX NMPUMEHEHHs, OTMETUM, YTO
CYILLIECTBYIOT:

¢ MeToAbl MBILUIEHUS (TEOPETUYECKHUE METO/IbI), COJIeprKalllue [IPABUIIa, CIeaysd KOTOPhIM
MO’KHO MOJIY4YUTh HaAy4YHOE 3HAHMUE;

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

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

[Ipu BBIOOpE TOrO MJIM MHOTO METOJa UCCIEI0BaHMsI HEOOX0AUMO BBISCHUTH CTENEHb €ro
COOTBETCTBUS CICAYIOUIMM KPUTEPHUSM, CIIOKUBIIMMCS B Hayke: 3(PQPEKTHBHOCTb, MPOCTOTA MU
Ha/IeKHOCTh, HAY4YHOCTb, JOIYCTUMOCTb, SKOHOMUYHOCTb U 0O€30MaCHOCTb. IJTO IO3BOJIUT
ONTUMU3UPOBATH MPOIIECC TO3HAHUS U MTOJIYYUTh JOCTOBEPHbIE 3HAHUS Han0oJiee IPOCTHIM ITyTEM.

Takum oOpazom, cpeacTBa M METOJbl, MHCIOJIb3YEMblE B pa3IMYHBIX OTPACIIX
€CTECTBO3HAHUS, HE OJMHAKOBBI. [l KaKI0il OTpaciau XapaKTepHbl CBOM OCOOBIM $3BIK, CBOS
CHUCTEMA IOHATHM, CBOS CTUJIMCTMKAa M CTEIEHb CTPOrocTd paccyxiaeHuid. Ho orpacin
€CTECTBO3HAHUS PAa3BUBAIOTCS HE U30JIMNPOBAHHO APYT OT JIpyra, I03TOMY IPOUCXOIUT MMOCTOSHHOE
B3alMOIIPOHUKHOBEHUE METOJOB U CPEICTB M PA3BUTHE KOHKPETHOM OTPACiIM NPOMCXOAUT HE
TOJIBKO 3@ CYET BbIpa0OTAHHBIX B HEW NPUEMOB, METOJOB U CPEACTB MO3HAHMS, HO U 3a CYET
MIOCTOSIHHOT'O 3aMMCTBOBaHMS, HO HE CJIENYeT OXKUAAaThb YHHBEpPCAIM3ALMM METOIOB M CPEICTB,
UCIIOJIb3YEMBIX B €CTECTBO3HAHMM. Pa3Hble OTpaciu €cTeCTBO3HaHUs 00J1ajal0T HECOMHEHHOMN
cneuu(ukoil M OCOOEHHOCTSIMH CBOMX MpPEIMETHBIX 0O0]acTeil, W, Kak CJIeJICTBHE, pa3IhyuHbIe
MO03HABATENIbHBIE 3a7jauu Oy1yT U B OyayllleM CTUMYJIUPOBATh MOSBICHHUE CTIELU(PUUECKUX CPEICTB
Y METOJIOB.

Bonpoc 2. CTpykTypa ¥ YpOBHU HAYYHOT0 3HAHUS

B camom mpocTtoM BHAE CTPYKTYpy HAy4dyHOrO 3HAHMS MOXHO IIPEJICTaBUTh B BUIC
cienyromero psaa: ¢GakTHUeCKUN MaTepuai; NepBOHavYabHbIE 0000IICHUSI B TIOHATHSIX U JPYTHX
abCcTpakIMAX; Hay4HbIEe MPEAION0KEHHs (TUIIOTe3bl); 3aKOHBI, IPUHIIMIIBI U TEOpUH; Ppuiocopckue
YCTaHOBKH; METO/Ibl, U€abl U HOPMbI HAYYHOT'O MMO3HAHUS; COLIMOKYJIbTYPHbIE OCHOBAHUS; CTHIIb
MbliieHus. HayuyHoe 3HaHuE MOXHO CTPYKTYPHPOBATh U IO CTENEHH OOOOIIEHHOCTH MaTepuana.
HaubGonee oOuryro cucreMy HaydHbIX TEOPHI Ha3bIBAlOT HAy4HOW KapTUHON mupa. Hayuwas
KapmuHa Mupa - 5mo YelOCMHAs Ccucmema npeocmagienuti o6 obwux ceolicmeax u
3aKOHOMEPHOCMAX NPUPOObL, pe3ynbmam 0000WeHUs U CUHME3d OCHOGHbIX HAYYHLIX NOHAMUL,
NPUHYUNOG, MEeMOO0I02UYeCKUX YCmanosoK. Pa3znuyaroT oOIIeHayyHYI0 KapTUHY MHpa, KapTUHBI
MUpa HayK, OJM3KHMX IO MpeIMeTy HCCIeAOBaHMs (HAlpUMep, €CTeCTBEHHO-Hay4dHas KapTHHA
MUpa), KAPTUHBI MUPA OTAENBHBIX HayK (pu3ndeckas, buonornyeckas, reorpaduyeckas u ap.) [17].

B crpykType HayyHOU KapTUHBI MUpPa BBIACISIOT MOHITUHHYIO U YyBCTBEHHO-0Opa3HYIO
cocraBisirone. YyBCTBEHHO-0Opa3Has COCTAaBIAMOLIAs - 93TO COBOKYMHOCTb  HArJIsIHBIX
MPEJICTaBICHUN O TeX WM MHBIX O0BEKTaX U UX CBOMCTBAaX, HAIlpUMEp IUIaHETapHas MOJIEeb aToMa,
o0pa3 MeraranakTukd B BuJe pacumpsiomencs chepsl u ap. [lonsrtuiiHas cocraBisomas



npefcraBieHa  puiaocopckuMHM  KaTeropusMu  (HampuMmep, — «MaTepus»,  «IBHXKECHUEY,
«IIPOCTPAHCTBOY», «BPEMS» W JIp.) U NpUHUIUNAMHU (TPUHLMI MaTEepHaATIbHOTO €AMHCTBA MHpA,
BCeoOIIeil CBsI3W M B3aUMOOOYCJIOBIIGHHOCTH SIBIICHUH, NETEPMUHU3MA U JIp.), OOIICHAYYHBIMU
MNOHATUSIMM W 3aKOHaMH (HampuUMep, 3aKOH COXPAHEHWsS W TMPEBpAlleHUs HDHEPrHH), a TaKkKe
GyHIaMEHTAIbHBIMU ~ TIOHATHSIMH ~ OTACNIBHBIX HayK («IIojie», «BEIIeCTBO», «BceneHHasy,
«OMOJIOTUYECKUHN BUI, KIIOMYJISALUS» U AP.).

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

Hayunas kapTuHa Mupa MOXeET ObITh IPEJICTaBICHA B BUJE CYMMBbI YaCTHBIX KapTUH MHUpa
(pusmueckoii, Onomornueckoi, reorpaguyueckord M T.A.), KOTOPBIE B CBOIO OYEPEIb BKIFOYAIOT
COOTBETCTBYIOILIUE KOHYenyuu - OIpeleJeHHbIE CHOCOObl MOHMMAaHHUSA, TPAKTOBKH KaKOTO-IH00
npeaMeTa, sIBJIeHus, rpoiiecca. HayuHble KapTUHBI MUpa U KOHIIEIIIUN CKJIAJIBIBAIOTCS U3 HAYYHBIX
(bakToB, TUIIOTE3, IPOOJIEM, MPUHIIUIIOB, 3aKOHOB, TEOPUH U T.1. Hayuuvie ¢hakmvl — 3TO (PaKThI,
YCTAaHOBJICHHBIC ITyTeM HAOJMIOJCHUS WM OKCIEpUMEHTOB. [unomesza - BHI 3HAHHA
MPEIOJIOKUTEIHHOTO XapaKTepa, HCTUHHOCTD WU JIOKHOCTh KOTOPOTO €Ille MPEACTOUT J0Ka3aTh.
Hayunas npobnema — oco3HaHHBIE BOIIPOCHI, JIJIsi OTBETA Ha KOTOPhIE HEJIOCTATOYHO MMEIOIIUXCS
3HaHu. Hayunvle npunyunel - Hanbomee odIue U BaxHble (yHIaMEHTAIbHBIE MOJI0KEHHUS TEOPHH.
3axonvl Hayku — TEOPETUUYECKUE YTBEPIKICHUS, BHIPAXKAIOIINE CYIIECTBCHHBIC CBS3H SIBJICHHI.
Hayunasa meopus - cucTeMaTU3UpOBAaHHBIC 3HAHMS B COBOKYIHOCTH, OOBSCHSIONINE MHOKECTBO
(aKTOB U OIKMCHIBAIOIINE ITOCPEICTBOM CUCTEMBI 3aKOHOB OIPEACIICHHBIN (hparMeHT peaaTbHOCTH.

Hayunoe 3nanue BkItOuaeT B ce0sl JABa OCHOBHBIX B3aUMOCBSI3aHHBIX, HO Kaue€CTBEHHO
pa3IMYHBIX YPOBHA - OMIUPUYECKUH U TeOpeTHYeCKHi. Kaxapli M3 HHUX BBIIOJHSIET
orpezieNieHHbIe (PYHKIIMM M pacrioyiaraeT crneunpuueckuMu MeroaaMu uccienoBanus [11, 12, 15,
17].

OyHIAMEHTOM HayKd SBISIIOTCS TBEPAO YCTAHOBIIGHHBIE (DaKThI, TMOJyUYEHHBIE
OMIIUPUYECKUM, T.€. OIBITHBIM, IyT€M, HAMpUMEP COBOKYMHOCTh AMIIUPUYECKUX JIAHHBIX,
MOJTyUYEHHBIX B pE3yNbTaTe acCTPOHOMHUYECKUX HAONIOJIEHUHN 3a MepeMelleHUs MU HEeOECHBIX Tell.
DMIOUPUYECKUE 3HAHUS SBISIIOTCS PE3YIhTAaTOM HEMOCPEACTBEHHOTO KOHTAaKTa C PEAbHOCTHIO B
HAOIIO/IEHUU WK dKCIepuMeHTe. Ha sMnupuyeckoM ypoBHE MPOUCXOTUT HE TOJIBKO HAKOIUICHUE
(GakTOoB, HO M WX TMEpPBUYHAS CHCTEMaTH3alMs M KIacCU(HKAIMA, YTO TIO3BOJISET BBISBISATH
SMIUPUYECKUE 3aKOHBI M TpaBWJIa, KOTOPHIM MOAUMHSIOTCA HaOmrogaeMbie sBieHus. Ha stom
YPOBHE HCCIEAYyEeMbId OOBEKT OTpakaeTCsl MPEUMYIIECTBEHHO B CBOMX BHEIIHHUX CBS3SIX H
MPOSIBICHUSX, B KOTOPBIX BBIPAXKAKOTCSI BHYTPEHHUE OTHOLIEHUS.

Cpenu SMIupHUYECKUX METOJIOB BBIICIISIIOT HECKOJIBKO OCHOBHBIX !

¢  wnaOmioleHuWe -  ICJICHANPABICHHOE  BOCOpUATHE  SBJICHHH  OOBEKTUBHOM
NEHCTBUTENILHOCTH, HEOOXOOMMO, YTOOBI HAOJIOJEHHE HE BHOCHWIIO KaKHe-THOO H3MEHEHHS B
M3y4aeMyI0 PeallbHOCTb;

0 BKCTIEpUMEHT - HAOMIOZCHUE 3a OOBEKTAMHU W SIBICHUSMH B CIEIUATBHO CO3JaHHBIX U
KOHTPOJMPYEMBIX YCIOBHSIX, KOT/Ia M3y4aeMblii OOBEKT CTAaBUTCS B OCOObBIE, CHElU(pUYECKHe U
BapbUPYyEMbIC YCIIOBUS, YTOOBI BBISIBUTH €TI0 CYIIECTBEHHBIE XapaKTEPUCTHUKUA M BO3MOXHOCTH MX
W3MEHEHUs TI0]1 BIMSHUEM BHEITHUX (PaKTOpOB;

0 W3MepeHue - BBISBICHUE KOJMUYECTBEHHBIX XapPAaKTEPUCTUK H3ydaeMoOW pealibHOCTU. B
pe3ynbTaTe U3MEpPEHHUs] MPOUCXOIUT CpaBHEHHE OOBEKTOB MO KAKMUM-JIMOO CXOJHBIM CBOMCTBaM
WJIM CTOPOHAM;



¢ ommcanue - ¢uKcanus CpPEACTBAMH ECTECTBEHHOT'O WM WCKYCCTBEHHOTO SI3bIKA
CBeJeHUI 00 00BbEKTaxX U SIBJICHUAX;

¢ cpaBHEHHE - OJJHOBPEMEHHOE BBISIBJICHUE COOTHOIICHHUS U OI[EHKA OOIIMX ISl IBYX WIIH
0osiee 0OBEKTOB CBOICTB HJIM IPU3HAKOB.

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

3aKOHOMEPHOCTH, MOJyYSHHbIE Ha SMIIUPUIECKOM YPOBHE, OOBIYHO MaJI0 YTO OOBSCHSIIOT.
bonee Toro, yaiie Bcero OHM HE OTKPBIBAIOT HAIPABICHHUM JaJIbHEHMIIEr0 HAy4yHOTO IOUCKa, T.€.,
KaKk TOBOPST, OHM MAaJOdBpUCTUYHBI. [lo3TOMYy Hajg SMOMPUYUECKUM YpPOBHEM HAyKd
HAJCTPANBAETCSl TEOPETUUECKHUM YPOBEHB. be3 onpeneneHHol TeOpEeTHIECKON YCTAaHOBKH HE MOKET
HAYaThCsl DMIIMPHYECKOE HCclieoBaHue. TeopeTHueckuil ypoBeHb 00eCHeuMBaeT IEeJI0CTHOE
BOCTIpUATHE ACHCTBUTEIHLHOCTH, B PaMKaX KOTOPOro MHOrooOpasHble (DakThl YKIIaIbIBAIOTCS B
HEKOTOPYI0 €AuHYI cucteMy. CyIIHOCTBIO TEOPETHYECKOI'O IIO3HAHMS SBISETCS HE TOJIBKO
ONKCaHUE U OOBSICHEHHE MHOT00Opa3HbIX (PAKTOB M 3aKOHOMEPHOCTEH, BBISBICHHBIX B MpoIlecce
SMITUPUYECKUX HCCIEAOBAHUI B OINPEACIICHHONW MpeaMeTHON 00JacTH, Ha OCHOBE HEMHOTHX
3aKOHOB W MPHUHLUIIOB; OHA BBIPAXKAECTCS TAKXKE B CTPEMJICHUM YYEHBIX PACKPBITh T'APMOHUIO
MUPO3/1aHUS.

Teopetnueckuil ypoBeHb MOAPA3yMEBACT HCIOIb30BAHUE TaKUX Memo008 NO3HAHUS, KaK
dopManuzanus, Korga IPOUCXOIUT IOCTPOEHUE aOCTPAaKTHBIX MOAENEH, PacKpbIBAIOIINX
CYIIHOCTh HM3Yy4aeMbIX MPOLECCOB JIEUCTBUTEIBHOCTH; AKCHOMATHU3alUs, C MOMOIIBI KOTOPOU
CTPOSIT TEOPUH Ha OCHOBE AKCHOM - YTBEP)KIACHHM, 0Ka3aTelbCTBA MCTUHHOCTH KOTOPHIX HE
TpeOyeTcs; TUNOTETUKO-ACIyKTUBHBIM METOJA, B paMKaXx KOTOPOTO CO3/al0TCi CHUCTEMBI
JEYKTUBHO CBSI3aHHBIX MEXAY COOOM TUIOTE3, M3 KOTOPBIX BBIBOJSTCS YTBEPKACHHUS 00
SMIUPHUUECKUX (aKTaX.

K uucny ocrnosnvix komnonenmog TeOpeTUUECKOro ypOBHS 3HAHUS OTHOCSTCS IpodiieMa,
runoresa u Teopus. [Ipobnema - popma 3HaHUA, cOAepKAHHEM KOTOPOTO SBJISETCS TO, YTO €Ille He
[I0O3HAHO, HO YTO HY)KHO IIO3HaTh, T.€. 3TO 3HAHUE O HE3HAHUHU, BONPOC, BOZHUKIIUNA B XOJE
MO3HAHUS U TPeOYIOIIMii 0TBeTa; MpobiemMa BKIIIOYAET ABAa OCHOBHBIX dTara JBUKEHUS MO3HAHUSA -
MIOCTaHOBKY M peuieHue. ['unoresa - 3To 3HaHue B popMe MPEanooKeHus, chOpMyINPOBAHHOTO
Ha OCHOBE psAna ¢GakToB. ['MMmoTeTHyeckoe 3HAHWE HOCHUT BEPOSITHOCTHBIA, a HE OCTOBEPHBIN
XapakTtep u TpeOyeT mpoBepku, 000cHOBaHUs. B pe3ynbTare qoka3zaTenbcTBa OJHU U3 BBIIBUHYTHIX
TUIIOTE3 CTAHOBSTCS TEOPHUEH, APYrMe BUAOU3MEHSIOTCS, YTOUYHSIOTCS WU KOHKPETU3UPYIOTCH,
TPEThU OTOPACHIBAIOTCS KakK 3a0JIyKJICHHs, €CIM TpOoBEpKa IaeT OTPUIIATENIbHBINA pE3yNbTar.
Pemmaromield mpoBepkoil UCTHHHOCTH THUIIOTE3bl SBISETCS MpPaKTHKa BO BCEX CBouX (Qopmax, a
BCIIOMOTaTeJIbHYIO POJIb UTPAET JIOTUYECKUH (TEOPETUYECKUI) KPUTEPUM HCTUHBI.

HaubGonee pa3Butoii (QopmMoii HAy4HOTO 3HAHMS SBJISETCS TEOpHs- 3HaHUE, Jarollee
LIEJIOCTHOE OTOOpaKeHHE 3aKOHOMEPHBIX M CYIIECTBEHHBIX CBfA3€l B OMNpeNeNeHHON o06yacTu
JIeNCTBUTENbHOCTH. Teopusi cTpoutTcs A 1eneil 00bsICHeHHsI 00bEKTUBHON peanbHOCTH. | maBHas
3a/ladya TEOpPUM 3aKJIKYaeTcs B TOM, 4YTOObI OIMCaTh, CHCTEMATU3UPOBATh U OOBICHUTH BCE
MHOXXECTBO JAHHBIX 3MIIMpPUYECKOro ypoBHs. [lpum 3ToM cieayer MMeTh B BHUAY, YTO TEOpUs
ONMCHIBAET HEMOCPEICTBEHHO HE OKPYXKAIOIIYI0 JEHCTBUTENBHOCTb, a HJI€AlbHbIE OOBEKTHI,
KOTOpBIE B OTIUYHE OT PEAbHBIX XapaKTepU3YIOTCS He OECKOHEYHBIM, a BIIOJIHE OMpPEISICHHBIM
KOJIMYECTBOM CBOMCTB. Tak, MEXaHUKa OMHMCHIBAET HE pealibHbIE MPOIECCH], C KOTOPHIMHU YEJIOBEK
UMEET JIeJI0 B JEHCTBUTENBHOCTH, a TPOIECCHI, OTHOCSIINUECS K UCAIBHBIM 00BhEKTaM, HallpuMep
MaTepUaIbHBIM TOYKaM, KOTOPBIE OMHUCHIBAIOTCS OYECHb HEOOJBIIUM KOJWYECTBOM CBOWMCTB, a
MMEHHO Maccoil 1 BO3MOKHOCTbIO HaXOJUTHCA B POCTPAHCTBE U BO BPEMEHH.

[ToMuMo wWaeanbHBIX OOBEKTOB B TEOPWUH 3aMAOTCS B3aWUMOOTHOIICHUS MEXIY HHMH,
KOTOpBIE OMUCHIBAIOTCS 3akoHAMU. KpoMe TOro, w3 MEPBUYHBIX HJCATBHBIX OOBEKTOB MOXKHO
KOHCTPYHpPOBATh TMPOUW3BOJHBIE OOBEKTHl. B wuTOre Teopus, KOTOpas ONHUCHIBAET CBOMCTBA
UJCANbHBIX OOBEKTOB, B3aWMOOTHOIIECHUS MEXIY HHMH, a TaKXKe CBOHCTBAa KOHCTPYKIIUH,



00pa30BaHHBIX W3 TEPBUYHBIX HJCATBHBIX OOBEKTOB, CIIOCOOHA OMUCATh BCE TO MHOTOOOpa3ue
JAHHBIX, KOTOPBIE TOJYYECHbI HAa SMIUPHUYECKOM ypoBHE. [l 3TOro Ha OCHOBE HMCXOIHBIX
U/ICTbHBIX OOBEKTOB CTPOUTCS TEOPETUYECKAs MOJENb KOHKPETHOTO SIBJICHUS M MPEIIoIaraercs,
YTO 3Ta MOJEJb B CYIIECTBEHHBIX CBOMX CTOPOHAX, B ONPE/ICICHHBIX OTHOIICHUSX COOTBETCTBYET
TOMY, YTO €CTh B ICHCTBUTEIHHOCTH.

Teopernueckuii ypoBeHb 3HAHHS OOBIYHO PACWICHSICTCS Ha [BE COCTaBJSIFOIIUE -
dbyHaaMeHTanbHbIe TEOPUH M TEOPHH, KOTOPBIE OMMCHIBAIOT KOHKPETHYIO 00JacTh pealbHOCTH,
0a3upysch Ha 3TUX (QYHIAMEHTAIBHBIX TEOPHsIX. Tak, MEXaHUKa OMHMCHIBACT MAaTEPUATBHBIC TOUYKH
¥ B3aMMOOTHOIICHUS MEXKAY HUMH, 2 Ha OCHOBE €€ MPUHIIMIIOB CTPOSTCS Pa3IMUYHbIe KOHKPETHBIE
TEOPHH, OIMCHIBAIONINE T¢ WIH UHBIE 00JIACTH peaylbHOCTU. Hampumep, aiisi OonMcaHus OBEACHHUS
HEOECHBIX TEJ CTPOUTCS HeOecHast MEXaHHUKa B MPENOI0KeHNnH, 4To COJHIIE - HEHTPaIbHOE TENOo,
oOmanaromiee OOJIBIION Maccoi, a IUIaHEThl - MaTepHabHBIE TOYKH, IBHKYIIHUECS BOKPYT
[EHTPAJIBLHOTO TeJla 10 3aKOHaM MEXaHHUKH U 3aKOHY BCEMUPHOT'O TATOTEHHS.

Pons Teopuu B Hayke, B 4aCTHOCTH B €CTCCTBO3HAHHH, ONPEACISCTCS TEM, YTO 37eCh
00BEKT YMCTBEHHO KOHTPOJHMPYETCS, IMO3TOMY, BOOOIIE TOBOPS, TEOPETUYCCKUI OOBEKT MOKHO
ONHMCaTh KaK YroJHO ACTaIbHO M IOJYYUTh B TPUHIMIICE KAK YTOJHO NAJCKHE CICICTBHS H3
TEOPETUYECKHUX TpejacTaBieHuil. Ecnu ucxomupie aOCTpakiuu BepHBI, MOXKHO OBITH yYBEPEHHBIM,
4TO U CJEJCTBUS U3 HUX OyayT BepHbl. CUiia TEOPUH COCTOUT B TOM, YTO OHA MOXKET Pa3BUBATHCS
0e3 mpsAMOro KOHTaKTa C JCHCTBUTENBHOCTHIO, HO TPH YCIOBHH, YTO HWCXOJHBIC HPUHIUITHI
COOTHOCSITCSL C JIEHCTBUTEIBHOCTEIO.

Hayunas teopusi — 3TO pa3BHBAOLIasiCs CHCTEMa 3HAHHS (BKJIIOYAIOMIAs U 3JIEMEHTHI
3a0JTy’KICHUS ), KOTOPasi UMEET CIIOKHYIO CTPYKTYPY:

¢ ucxomHBIE OCHOBaHUS (TIEpBHYHBIC (PYHIAMCHTAIBHBIC MMOHSATHUS, TPUHIIUIILI, 3aKOHBI,
MOCTYJIaThl, AKCHOMBI U T.I1.);

¢ uaeanmu3MpoBaHHBI OOBEKT MAHHOW TEOpUH - aOCTpakTHash MOJAETh CYIIECTBEHHBIX
CBOWCTB M CBSI3€H U3y4aeMbIX MIPEIMETOB (HAIIPUMED, HIICATbHBIN Ta3);

(0 7ormka TeOpWM, HAIeIeHHAas Ha TPOSICHEHUE CTPYKTYphl W pa3BUTHE 3HAHHA,
coJiep Kaias OnpeeICHHbBIC MPaBHiia BHIBOJIA M CITOCOOBI TOKA3aTeIbCTBA;

(0 COBOKYIHOCTb 3aKOHOB M YTBEP)KIACHUH, BBIBEICHHBIX W3 OCHOBHBIX ITOJIOKECHHUH
TEOPHH,

O ¢punocohcko-MeTOI0IOTUUECKIE YCTAHOBKH M IIEHHOCTHBIE (DAKTOPHI.

JIro0ast Teopus BBINOJHAET OOJIbIIOE KONMUYECTBO @hyHkyuil. Ha3oBeM OCHOBHBIE U3 HHX.
Cunternyeckas (QyHKIUs OOBENWHSET OTAETbHBIE HAayYHbIE 3HAHHUS B EAWHYID CHCTEMY.
OObsicHuTenbHasT (QYHKIMS BBISBISET MPUYMHHBIE W HHBIE CBSI3U KOHKPETHOTO SIBJICHHSI, €ro
CYIIIECTBEHHBIE XapaKTEPUCTHKH, 3aKOHBI €r0 MPOMCXOXKACHUS W Pa3BUTHs. MeTOI0JIoTHYeCKas
(GyHKLUS OTBeuaeT 3a pa3paboTKy Ha 0aze TeOpUH Pa3HOOOPA3HBIX METOJIOB, CIOCOOOB U MPHEMOB
HCCIIEIOBATENbCKON nesTenbHOCTH. [lpenckasarenbHas (QyHKuMs, wid (QYHKOUS [PEABUICHUSA,
dbopMynupyeT MpeICTaBICHHs O HEU3BECTHBIX paHee (akTax, 00beKTaX U UX CBOMCTBAX WJIH O TeX,
O CYIIECTBOBAaHWHU KOTOPHIX M3BECTHO, HO OHH IOKa eIle He BBIABIECHBI. lIpakTHueckas GyHKIus
3aKJTI0YAeTCs B CTPEMJICHHH TEOpUU OBITh BOIUIOIIEHHOW B MPAaKTUKY, CTaTh HHCTPYMEHTOM
U3MEHEHHS JeHCTBUTEIBHOCTH.

Teopun uznararoTcst pa3nuYHBIMU CIIOCOOAMU:

¢ akcmomMaTW4yeckoe MOCTPOSHHE TEOpHWi, KOT/a Hay4yHas TEOpUs CTPOUTCS B BHUJIE
CUCTeMBl akcuoM (TIOCTYJIaTOB) ¥ TIPaBHJ BbIBOJA (AKCHOMATHKH), TO3BOJSIONIUX ITyTEM
JIOTHYECKUX BBIBOJIOB MOTYYaTh YTBEPKACHUS (TEOPEMBI) JTaHHOW TEOPHH;

¢ reHeTHyeckoe MOCTPOCHHE, KOTJa MPEAMET BBOAUTCS MOCTEINEHHO M IMOCIEI0BaTEIbHO
pacKpBIBaeTCs OT MPOCTEHIINX 10 Bce Oojiee u 0oJiee CIOKHBIX aCIIeKTOB.

Teopun BO3ZHUKAIOT BO B3aUMOJCHCTBUU TEOPETUYECKOTO U SMIIMPUYECKOTO YpPOBHEH
MO3HAHUSI PEATHbHOCTH Ha OCHOBE, HAIpUMeEp, MPOIEAYp MOACITHPOBAHUS PEATHHBIX IMPOIECCOB,
Korja Ha 0a3e aHajau3a MOCTPOCHHBIX MOJIeNeil BBIBOASATCS MPOBEPsEMbIe IMIIUPHUUECKHU CIICACTBUS,
U MBICIICHHBIX JKCIEPUMEHTOB, B KOTOPBIX TEOPETHK «IIPOTOHSET» BO3MOXHBIE BapHaHTHI
MOBEJICHUS UCATHU3UPOBAHHBIX O0BEKTOB. Pa3BUTHEM 3TOT0 METO/Ia TEOPETUUECKOTO MBIIUICHUS,



KOTOpbIM BIepBble npuMmeHwn [. [amwiel, sABiIgeTCS MaTeMaTU4ECKUN HKCIIEPUMEHT, KOIAa
BO3MO’KHBIE TOCJIECICTBUS BAPbUPOBAHNUS YCIOBUM B MATEMAaTUYECKOU MOJEIIN IPOCYUTHIBAIOTCS Ha
COBPEMEHHBIX KOMIIBIOTEPAX.

Ocob60 creayer NMOAYEPKHYTh, YTO TPAHUIA MEXAY SMIUPUYECKMM U TEOPETUUYECKUM
YPOBHSIMU YCJIOBHA U IOJIBUJKHA: TEOPETHUUECKUN YPOBEHb ONUPAETCS HA JAHHBIE SMIIUPUYECKOIO
YPOBHSI, a OHMIMPHUYECKOE 3HAHHWE HE CBOOOAHO OT TEOPETUYECKUX IPEACTaBICHUH, OHO
00s3aTeNIbHO  IOTPYXKEHO B  OINpPENEICHHBI TeopeTHdYeckuil KoHTekcT. Hampumep, Ha
9KCHEPUMEHTAIBHOHN (oTorpaduu, clieJaHHOW B MAarHUTHOM I10JI€, MOSIBUJIMCH CIIUPAJIbHbBIC JIMHHM.
W3 teopun M3BECTHO, YTO B MArHUTHOM IIOJIE 3apsDKEHHBIE YacTHULbl ABMXKYTCS IO CIHpalIH,
IIPUYEM IEKTPOHBI - B OJHY CTOPOHY, & IO3UTPOHBI - B IPYT'YIO, TIO3TOMY J€JIa€TCs BBIBOJ, YTO Ha
dororpadum - cien  ABMKYIIETOCs DIEKTPOHA WIJIM TO3UTpoHA. Ecim  TeopeTudeckux
IPECTaBICHUN B UCCIIeAyeMOM 001aCTH HET, 3TU TPAEKTOPUU HUUYEro He CKaxyT. Takum oOpas3oM,
HE cleqyeT a0CONMIOTH3MPOBATh OAMH YPOBEHb B yIIEpO Opyromy, CBOJsS BCE HAyYHOE 3HAHUE B
LIEJIOM K SMIIMPUYECKOMY €r0 YPOBHIO JTMOO UTHOPUPYS SMIIMPUUYECKHE JaHHBIE.

Korma st ajgekBaTHOTO OMUCAHUS HEKOTOPOM 00JacTW 3HAHUS HEAOCTaTOYHO
SMIMPUYECKOTO U TEOPETHUECKOro YpPOBHEH, BBIAEISAIOT YpOBEHb (MIOCOQCKUX IMPEANOCHLIOK,
coJiepKaluil oOlue MpencTaBiIeHus] O JAEHMCTBUTENBLHOCTH M Ipouecce no3HaHus. CyliecTByeT
HEMAJIO €CTECTBEHHO-HAyYHBIX TEOpPUHM, KOTOpPHIE HE BBI3BIBAIOT CIIOPOB IO TOBOAY MX
¢mocockux OCHOBAHWH, TOCKOJIBKY OHM OJHM3KM K OOIIEHPUHSATHIM U MO3TOMY HE BBICTYMAIOT
IPEIMETOM CIELHAIbHOIO0 aHalu3a, a BOCHPUHUMAIOTCA KaK HEYTO caMo CO0OH pasymerolieecs.
OpnHako 3TO ciryyaeTcst Jajneko He Bceraa. Tak, punocodckue TUCKyccuu 10 HACTOSIIEr0 BPEMEHH
BeAyTCsl MO IpobsieMaM HMHTEpIpeTaluyd MaTeMaTHYecKoro armapara B KBAaHTOBOW MEXaHUKE,
OTHOCHUTEJIHO PA3JIMYHbIX aCIIEKTOB YUEHHS 00 3BOJIOLMY KUBON IPUPOJIBI U T.1II.

Meton wuccienoBaHHMS WM COYETaHUE METOJOB B KaXKIOM KOHKPETHOM Ciydae
BbIOMpaeTcss MHAUBUAYalbHO. OQHAKO CYLIECTBYIOT JIBa I'€HEpAIbHBIX IYyTH [O3HAHUS, KOTOPbIE
obuH chopmynupoBansl emie B XVII B. [15].

B ocHoBe npemyioxxeHHoro @®. B3KOHOM SMIUPUYECKOTO, WJIM HMHAYKTHBHOIO, METOJA
JEKUT UHAYKUUS — CHOCO0 pacCyXIeHHs, IpU KOTOPOM OOIIMH BBIBOJ JEIAETCS HAa OCHOBE
0000IIeHNsI YaCTHBIX TIOCBUIOK. B SMIUpHUYecKod mporpamMme 3ajoXeHa Haes O TOM, 4YTO
IPAaKTUYECKOE 3HAHHWE O MHUPE MOKHO HOJYYHUTh TOJBKO U3 OIBITA, T.€. HA OCHOBE HAOJIOJCHUN U
skcniepuMmenTa. [lo mpicnu BakoHa, ABMKEHHME OT YacTHBIX ClydyaeB KO Bce 0Oosee IHPOKUM
0000IIEHUAM SIBJIAETCS] €JUHCTBEHHO BO3MOXHBIM ITyT€M MO3HAHUS IPUPOJIBI.

PanyonamucTuyeckyo nmporpaMMy HaydHOro uccienoanus npemioxun P. Jlexapr. Ilo
€ro IpEACTaBICHUSAM, OCHOBY HCCIEJOBaHMUS JOJDKHBI COCTABIIATH MHTYULUS W JIEOYKIMS:
UHTYWLUS TO3BOJISIET BBIIEIUTh B PEAIBHOCTH MPOCThIE U CaMOOYEBHUIHBIE HCTHHBI, a Ha
OCHOBAHMHU JIEAYKIUH (JIBUXKEHHUS MMO3HAHMS OT OOILIEro K YaCTHOMY) U3 NMPOCTBIX UCTHH MOXKHO
BBIBECTH JJOCTATOYHO CJIO’KHbIE 3HAHUSI.

WHaykTHBHAs MOJieNIb HAYYHOTO IMO3HaHMs ObUla ouyeHb mnomyisipHa. Kaxercs BmosHe
MOHATHBIM, YTO HAay4yHOE MO3HAHUE JCHCTBUTENBHOCTH OCYILECTBISETCS TOJBKO TOIJa, KOrjaa
UMEETCs BO3MOXKHOCTb €€ HalJroaTh, SKCHEPUMEHTHPOBATh C HEW; Takoe IMpe/iCTaBlIeHUE O
HAayYHOM IIO3HAHUHM COOTBETCTBYET Jak€ COBPEMEHHOMY 3/ApaBoMy cMblciay. OnHaKo MHpPOTHB
YHHUBEPCAJIBbHOCTH HHAYKTHUBHBIX OOOOIIEHUI BBIIBUTAETCS pPsj CYHIECTBEHHBIX 0BOIOB. Bo-
NEPBBIX, UHAYKLUS HE MOXKET MPUBOJIUTH K YHUBEPCAIBHBIM CYKIEHHUSIM, B KOTOPBIX BBIPaXKarOTCs
3aKOHOMEPHOCTH; KOHEYHO, B OIBIT€ MOXHO 3a()MKCHPOBATh KaKylO-TO MOBTOPSIEMOCTb, OJHAKO
OHa He 0053aTeNbHO COXPAHUTCH 3a MPeJIeIaMU HEMOCPEICTBEHHO HA0II01aeMOro.

Bo-BTOophIX,  JIOOBIE  AMIMPUYECKHWE  HCCIEAOBAHUS  IPEINOJaraloT  Halu4yue
TEOPETUYECKUX YCTAaHOBOK, 0€3 KOTOpPhIX OHM IMPOCTO HEOCYIIeCTBUMBI. Jledo B TOM, dYTO
HEBO3MOXKHO OCYIIECTBUTH U JaXKe MPUAYMATh TAaKOH OMBIT, KOTOPBIA HE Onpeesnsics Obl KaKMMHU-
TO TEOPETUYECKUMU MpeACTaBIeHUSIMU. be3 TeopeTnueckol yCTaHOBKM HE MOXKET BO3HUKHYTh
Jake HJes JKCIepuMeHTa. B ucTopuM HaykM H3BECTHBI (DyHIAMEHTAIbHbIE TEOPETHUYECKUE
pe3yNbTaThl, KOTOPblEe ObUIM MOJy4YeHbl 0€3 HEMOoCpeICTBEHHOro oOpallleHus K SMIUPUYECKOMY
marepuainy. Hampumep, He CyIIECTBOBAJIO HHUKAKMX OCOOBIX (AKTOB, KOTOpbIE MOIJIM OBl



MOCITYKUTh A. DWHINTEHHY NS CcO3MaHusi OOIIed TEOPUH OTHOCUTENBHOCTH, a CIelHaTbHas
TEOpHsl OTHOCUTENILHOCTH OblJIa CO3/1aHa IIPU PACCMOTPEHUU TEOPETHUECKON POOIIeMbl, CBSI3aHHON
C HCTOJIKOBAaHMEM MPUPOJABl MPOCTPAHCTBA-BPEMEHM U MeECTa MPOCTPAHCTBEHHO-BPEMEHHBIX
MIPEACTABICHHUN B CTPYKTYp€E HAYYHOTO 3HAHUS.

[IpoTHB panMoOHATUCTUYECKON MOJAEIIA HAYYHOTO TTO3HAHUS TAKXKE UMEIOTCS BO3PAXKECHUSI.
KoHeuHO, B COBpPEMEHHOM TEOPETHUYECKOM MBIIIJICHUM OTPOMHA pPOJb ACAYKIMH M HHTYWULIHH.
OpnHako ATH MPHUHIMITEI Jajieko He oueBUAHBL. Tak, H. JloOadeBckuii, 3aMEHUB MATBHIA MOCTYyJIaT
EBknnza, cormacHO KOTOPOMY 4Yepe3 TOUKY, JIEKAU[yl0 BHE JAHHOW MPSMOM MOYKHO IPOBECTH
IpSIMYI0, apaJUIeIbHYIO JAHHOM, U IIPUTOM TOJIBKO OJIHY, IIOCTPOMJI HEEBKIIMIOBY F€OMETPHIO, T1Ie
yepe3 TOUKY, JIEKAIyl0 BHE JAHHOM MPAMON, MOKHO IPOBECTH IO KpallHEH Mepe JIBE MpsIMBIE,
napajulesibHble JaHHOW. Takoe yTBEpP)KICHUE HUKAK HENb3sl Ha3BaTh OYEBHUJHBIM. 1O K€ MOYKHO
CKa3aTb OO0 OCHOBAaHHSAX KBAHTOBOM MEXaHUKH, O TEOPUU OTHOCUTEILHOCTH, COBPEMEHHOMN
KOCMOJIOTUYECKOU Teopuu boJib11oro B3pbiBa.

Kpome Toro, u MHAYKTHBHAs, U I€IyKTUBHAS MPOrPaMMbl UCCIIEIOBAHUI MPEAIIONAraroT,
4TO B HAyKe HE MOXKET COJAEpKAaTbCsd BEPOSTHOCTHOE 3HaHME. OJHAKO pa3BUTHE HAyKU
MPOJEMOHCTPUPOBAIO  3(PPEKTUBHOCTh  UCIHOJIB30BAHUS  BEPOSTHOCTHBIX  MPEACTABICHUIN
IIPAKTUYECKH BO BCEX 00yacTAX Hayku. VX 3HaYMMOCTh HACTOJIBKO BEJIMKA, YTO MHOI/A JIaXKe
TOBOPST O BEPOSTHOCTHOM kapTuHe Mupa. OOpa3laMu Takoro poja TeOpHil SBISIOTCS KBaHTOBas
MEXaHHKa, TCHETHKA, TEOPHs IBOJIOINN, TCOPHs HH(POpMAIIHH.

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

3aTpoHeM emie OAHY TmpoOiemMy - TMpoOJieMy MNPUHIMUIHAIBHOW HEBO3MOXKHOCTH
MOCTPOCHUS HEKON eIMHOM Teopuu, KOTopas oxBaThiBaja Obl (yHIaMEHTAJbHbIE MPUHIIUIIBI BCEit
PEeIMETHOW 00JIaCTH €CTeCTBO3HAHHUS M Ha 0a3e KOTOPOH BCE OCTalbHBIC TEOPHH ITOH 00JIACTH
BBICTYNAJIM Kak 4acTHble ciaydau [15]. TakumMu cTpemieHHsIMH OTMEYEHA UCTOPHUS IPAKTUUYECKU
Bcex oOmacreii mayku. Tak, mo xonma XIX B. Bce (u3uku ObUTH YOEXKIEHBI, YTO EIUHON
buznyeckoil Teopueil MOXKET CIY)KUTh MEXaHUKa, HO TMOTOM BBIICHHIIOCH, YTO 3TO HEBO3MOKHO.
[TozgHee B KadyecTBE €IUHONW TEOPUU MOMBITAIUCH HCIIOJIB30BATH 3JIEKTPOAMHAMUKY, OJHAKO
BBISICHHJIOCH, YTO CYIIECTBYIOLIME BHUABl B3aUMOJICHCTBUN - DJIEKTPOMAarHUTHBIE, clladble U
CUJIbHBIC, TPABUTAIMOHHBIC - TPYJIHO OOBEAMHUTH B OJTHOW TEOPUH.

[lonbITKM co3AaHUSl €IMHOM TEOPUU OCHOBBIBAIOTCS HAa TOM, 4YTO YHHUBEPCAJIbHbBIE
MPUHIUIIBI, KPUTEPUU HAYYHOCTH OTIETSIOT HAyKy OT JPYrux cdep UYeIOBEUYECKON KYJIbTYPHI,
JESTENIbHOCTH U TEM CaMbIM OOBEIUHSIOT pa3uvHble 00JacTH 3HaHUA. Ho B TO e Bpems Kakiaas
U3 HUX o0Onajaer cBoeil crneun(ukol, pa3beIUHSIONEH HMX B Tpelesnax HayKd, U OOBEKTHI,
ONUCBHIBAEMBIE B Pa3HbIX HayKaX, 3HAYUTEIBHO OTJIMYAIOTCS APYr oT Jpyra. COMHHUTENBHO, YTO
¢buznueckue, XUMHUYECKUe, OMOJIOTHYECKUE, reorpapuueckue, reoJoruueckue U Apyrue sSBJICHUS
MOTYT ONKCHIBATHCS HA OCHOBAHUM OJJHUX M T€X 7K€ MPUHIIUIIOB.

Hayunas Teopus - 5T0 cuctema aOCTpakiuii, TpH MOMOIIM KOTOPBIX PaCKpHIBAETCSA
cyOopauHAaIMs CBOWCTB JACMCTBUTEIBHOCTH, T.€. TEOPHUS JaeT KaKOH-TO Cpe3 NeHCTBUTEIBHOCTH.
OpHako HM O/HA cucTeMa aOCTpaklMi HE MOXET OXBAaTUTh BCe OOraTrcTBO JEHCTBUTEIBHOCTH.
[ToaToMy HOMKHBI CYHIECTBOBATh PA3IMUYHBIE CHUCTEMBI aOCTpaKIU, KOTOpbIE HEPEayLHUPyEeMbI
(HECBOAMMBI) JIpyr K JPYTy, OMNpPEACICHHBIM O00pa3oM COOTHOCSTCS JpYyr € JAPyroM, HO HE
MEePEeKPHIBAIOT ApyT apyra. CienoBarensHo, T00as HaydHas AUCHUIIINHA, KaK Obl BETUKUA HU OBLITN
yCHeXW B MHTETPAllUM OXBATHIBAEMBIX €H0 3HAHWUM, COCTOUT W3 HECKOJIBKUX HAYYHBIX 00JIacTew,
cnenuduKka KOTOPBIX OTOOpa)kaeTcs OTHOCHTENBHO 3aMKHYTBIMM CHUCTEMaMH  TOHSITHIA,
NPEJICTAaBISIIOIIMMHE  cCO00l Teopuu, KOTOpblE B CBOIO O4Yepelb OOBEIUHSIOT BOKPYT ceOst
COOTBETCTBYIOIIMI SMIUPUUECKUN MaTepHall.

Bonpoc 3. dtuueckue npodJieMbl B HAyKe

Hayka - comumanbHoe sBieHue. OHa CO3MaeTCsl COOOIIECTBOM YUYEHBIX M IPEACTaBISET
co00i1 He TOJIBKO OTHOILIEHHE YYEHOI'O K M03HABAEMOM UM JEMCTBUTEIBLHOCTH, HO U ONPEICIICHHYIO
CUCTEMY B3aMMOCBS3€H MEXIy WI€HAMH HAydHOro cooOliecTBa. B Hayke CylecTByeT CBOi



cneuuuyecknii 00pa3 KU3HHU, PEryJIUpyeMblii CHUCTEMOW, Kak NpaBWIO, HEMHCAaHBIX, HO
nepeaaBaeMbIX MO TPAJAMIIMKU HOPM, CBOsA cucTeMa LeHHocTed [15]. B Hacrosimiee Bpemsi pacrer
BHMMAaHHUE HUCCIIEI0BATENIEH K COLMAIBHBIM, YEJIOBEYECKUM, T'YMAaHUCTUYECKUM ACIIEKTaM HAyKH,
CKJIa/IbIBaeTCsl ocolas AMCUMIUIMHA - JMUKA HAYKU - COBOKYNHOCMb MOPANbHBIX HOPM,
HPABCMEEHHBIX U YEHHOCMHBIX NPUHYUNOB, NPUHAMNBIX YUEHbIMU U ONPeOeNsIoOWUxX Ux noseoeHue 8
HayuHom coobujecmae.

Hayka Bo3HUKaeT, CyIIEeCTBYeT U pa3BUBAeTCs B OOIIECTBE, MPEACTaBIIsAL CO0OW OIUH U3
BOXHEHIIMX COLMATbHBIX HHCTUTYTOB. CoLMaIbHBIA HMHCTUTYT - 3TO crnenuduueckas cdepa
YHOPAIOYECHHBIX OTHOLICHHM MEXAYy JIIOJbMHM, a TakKe YCTOMYMBOM OpraHu3aluu UuX
JIEATEIbHOCTH. OJTa YHOPAIOYEHHOCTh M OPraHM30BAHHOCTH JOCTUTAETCs IyTEM HOPMAaTHUBHO-
LEHHOCTHOTO PEryJMPOBaHUs MEKIWYHOCTHBIX B3aUMOJACHCTBUI. BHyTpeHHEEe yCTpOWCTBO
COLIMAJIBHOTO HMHCTHUTYTA OINPEIEISAETCS CUCTEMON HOPM M LEHHOCTEH, B CBSI3M C YeM JIIOJSM,
BCTYMAIOIIMM B KOHTAaKT B pPaMKaX COLMAJIbHOTO HHCTUTYTa, HET HaJO0OHOCTH BCAKHM pa3
JIOTOBApUBATBLCA O TOM, Ha KaKUX YCJIOBHMSX OHHM OyIyT B3aMMOJEWCTBOBAaTH MEXIY COOOH.
CucremMa HOpM O4YEPUYMBAET KPYT JOIYCTUMOI'O, BO3MOXHOI0, IPUEMIIEMOCTh [TOBEAECHUS B PaMKax
COlMaIbHOr0 MHCTUTYTAa. CHCTEMa NEHHOCTEN ONpenessieT, YTO SABIAETCA JOKHBIM, T.€. BO UMs
Yero JIFOJU CIEAYIOT IPUHATHIM HOPMaM U BOOOIIE IEHCTBYIOT.

Kaxnpiii conuanbHblii MHCTUTYT pPaclojlaraéT MEXaHU3MaMH BHEIIHErO0 KOHTPOJIS 3a
MOBEJICHUEM W JICHCTBHSIMU JIIOJCH, a MMEHHO HaOOpOM ITO3WTHBHBIX M HETATHBHBIX CAHKIIWH,
KOTOPBIMHU IMOOILPSAETCS 0KUJIaEMOE MOBEICHUE M HAKa3bIBAECTCA OTKIIOHsoLIeecs. Eciu roBoputhb
0 COLMAJIbHOM MHCTUTYTE HAyKH, TO 31ECh IVIaBHOM ITO3UTHBHOW CaHKLMEW SBIAECTCA IPU3HAHUE
KOJUIET, KaK COBPEMEHHBIX, TaK M YYEHBIX IMOCIEAYIIUX MOoKoJeHud. [lpuzHanue Mmoxer
BBIPA)KAThCS B Pa3HBIX ()OpMax - OT MUTHPOBAHUS B HAYYHBIX TPYyJaxX A0 YBEHUAHUS MPECTHKHON
Hay4yHOU mnpemueil (Hampumep, HoOeneBckoil) M gake OO YBEKOBEUEHHUS HMEHU YUYEHOro B
Ha3BaHMM 3aKOHAa WM TeopuM: 3akoHbl MexaHuku I. Herorona, Ilepmonnueckas cucrema
snemeHToB JI.MI. MenneneeBa, Teopusi OTHOCUTEIBHOCTH A. OJiHIITEHHAa U T.1. Toro, KTo
JIOITYCKaeT OTKJIOHEHUE OT MPUHATHIX B HayKe HOpM ((panbcudukanys pe3ysbTaToB IKCIIEPUMEHTA,
IPUMKCHIBAaHUE ce0e YyKUX TOCTIKEHHWH, IUIaruaT - BOCIPOM3BEICHHE TOTO, YTO CHAEIaHO
OpyrumMu, 0e3 CCBUIKM Ha HHX), OXHIAIOT HETaTHBHBIC CAHKIMH - WTHOPHUPOBAHHE HAYYHBIM
COOO0IIIECTBOM TOTO, UTO JIeJaeT JaHHBIA YUEHBIi, a €ClIM B HAyYHOU TUTepaType HET YIOMHUHAHUMN -
LIUTAT WU CCbUIOK Ha pabOThI, TO 3TO 3HAYUT, YTO JUIsl HAYKH OH MONPOCTY HE CYIIECTBYET.

OTH MeXaHU3Mbl HOPMATUBHOTO KOHTPOJISI HE BCET/la CpadaThIBatOT T0JKHBIM 00pazom. C
OJIHOI CTOPOHBI, KOJJIETH-COBPEMEHHUKH MOJ4ac HE O0JIaaloT JTOCTATOYHON KOMIETEHIMEW s
TOT0, YTOOBI MPABUIBHO OLICHUTh HOBBII, PEBOJIIOLMOHHBIA pe3yibTaT, a ¢ APYroil - Npu3HaHUeE,
NyCTh BPEMEHHOE, HMHOI/IA MOJIy4yaroT HUJEeH, HEe HUMEIOUIMe JO0DKHOIO OOOCHOBAaHMS U HE
3aCJIy’KUBAIOILKE IPU3HAHUA.

Hapsiny ¢ BHEIIIHMM HOPMATUBHBIM KOHTPOJIEM ACHCTBYET M BHYTPEHHHUM KOHTPOJIb, KOT1a
HOPMATHUBHBIE O’KUIAHHS CTAHOBATCS JOCTOSHUEM JIMYHOCTH, IIPEBPALAIOTCA B MOTUBBI IEUCTBHUS,
ONpENENIEMOr0 HE HM3BHE, HE CTPaXOM HAKa3aHWs WM CTPEMIICHHMEM K BO3HArpaXKJICHHIO, a
NoOYyX/I€HUEM U JKeJTaHUEM, UIYIIUM U3HYTPH JTMYHOCTH.

3apokJIeHue HayKH KaK COI[MAJIbHOIO MHCTUTYTA MPHUHITO OTHOCUTH K 3amaaHoil EBpomne
XVI-XVIl BB. Ilpomecc HMHCTUTYLUMOHAIM3allUM HAayKHM BKJIOYaeT B ce0s JBa aclekTa:
dbopMHUpyeTCsl COIMATBHBIN WHCTUTYT HAyKH CO CHENU(PUYIECKON CHUCTEMOUN IEHHOCTEH W HOPM;
YCTaHABIUBAETCA COOTBETCTBUE MEXKIY ITOM CUCTEMOM M HOPMATHBHO-LIECHHOCTHOM CHUCTEMOH,
XapaKTepHOU I 00I1IecTBa B LIEJIOM, J1JIsl BCEH CETH COLMAbHBIX HHCTUTYTOB. HO Kak mokassiBaeT
UCTOPUYECKHI OMBIT, 3TO COOTBETCTBUE HUKOTJa HE OBLJIO MOJHBIM U OTHOILIECHHS MEXAY HayKOH u
oOmiecTBOM Beerza ObUIM OoJiee WIIM MEHEe HANpPSKEHHBIMU. DTO BBIPAXKAEeTCsl, HAIPUMEp, B TOM,
YTO TOCIOJACTBYIOIIME B OOIIECTBE EHHOCTH HE MO3BOJIAIOT Pa3BUBATh HEKOTOPHIE HAIpPaBICHUS
MCCJIEIOBAHNM, OCYIIECTBUMBIE C TOYKH 3PEHHsI MMEKOIIMXCA Yy YYEHBIX BO3MOXXHOCTEW, 3HAHM,
CPEACTB U METO/0B. Tak, JOBOJIBHO JOJITO LEHHOCTH OOIIeCTBA MPEMSITCTBOBAIN HCIIOJIb30BAHHIO
TaKOIo CpeCTBa U3YUYEHUs aHATOMUU yeJoBeKa (IIpH MOJIrOTOBKE Bpayeil), Kak BCKPBITHE TPYIIOB;
mums B XVI B. A. Besanuii ctan npoBOAUTh BCKPBITHS. A JIBa CTOJIETHS CIIYCTsI BCKPBITHE TPYIIOB



MPEeBPaTUIOCh B MOJHOE 3aHITHE, MPOU3BOAWINCH Ja)K€ YaCTHBIE BCKPBITHS, OoJiee TOro,
HEKOTOphIE CEMbU HCIOIB30BAIM TPYIBl CBOUX YMEPIIUX AJIsi COOCTBEHHOTO MPOCBELIECHUS MU
YIIOBJICTBOPEHUS JIFOOOTBITCTRA.

B o6meM ciydyae B3aMMOOTHOIIEHUS MEXAYy OOIIECTBOM M COLMAIbHBIM HHCTHUTYTOM
HAyKH MOXHO TMPEJCTaBUTh Kak B3aumMooOMeH. OT Hayku OOIIECTBO MOJy4aeT MPEKIE BCETO
Hay4yHbI€ 3HAHUSA, KOTOpbIE Y4YacTBYIOT B (DOPMHUPOBAHHH KYJIbTYPbl M MHUPOBO33PEHUS JIOACH,
OTKPBIBAIOT HOBBIC MPOMBIIUICHHBIC, CEIbCKOXO03SUCTBEHHBIC, MEIUIIMHCKAE TEXHOJIOTUU, HOBBIE
WCTOYHUKHU CHIPbS M DHEPIHH, CPEACTBA CBSI3U M TPAHCIIOPTA, JaKe HOBBIE c(ephbl UeTOBEUECKON
nesitennbHOCTH. OcoObIN BU 3HAHUI, BRIpAOAaTHIBACMBIX HAYKOH M BaXKHBIX /ISl OOIIECTBA, - 3HAHHS
0 MyTSIX U METOJaX MCIOJIb30BAHUS HAyYHBIX 3HAaHUHN B pakTHUecKuXx 1ensix. Kpome toro, yuensie,
3aHUMAsICh TPEMOJaBaHUEM, HE TOJBKO OOECIEeUMBAIOT TPOIECC BOCIPOM3BOJACTBA HAYKH, HO U
(bopMUPYIOT MHTEIUIEKTYalIbHBIN MOTeHIaN o01mecTBa. Bricokas KBanu(pUKalus U OMbIT YYEHBIX
MO3BOJISFOT BBICTYIIATh UM B POJIM SKCIIEPTOB MPH MOATOTOBKE M PEATM3AIMH PA3THYHBIX TIPOEKTOB!
COLIMAJIbHBIX, SKOHOMHYECKUX, KYJIbTYPHBIX, IOTUTUYECKUX U T.II.

Hayka nmosryuaet nmoaaep Ky co CTOpOHBI 00IIeCTBa, B CBOIO O4Yepeab J1aBasi O0IIECTBY TO,
YTO OOIIECTBO CYMTAET BAXKHBIM, IOJIE3HBIM M Ja)ke HeoOxoaumbiM. [Ipu 3TOM oOIliecTBeHHas
MOJIJICP)KKA HAYKH OCYIIECTBISICTCS B pa3HBIX Gopmax. Hayka momydaer pecypchbl, HYKHbBIE IS
CBOETO BOCHPOM3BOJCTBA M pa3BUTUSA: (UHAHCOBBIE; MaTepHallbHble (3eMJsl, 3JaHMUS,
obopyoBaHue, MaTepuaibl, DHEPrHs), HHTCIUICKTYAJIbHBIE W TaKOH BaXHBIH pecypc, Kak
OOLIECTBEHHBIN CTaTyC, MPECTIK HAYKU, YOSKIeHHEe 0o0IIecTBa U FOCy1apcTBa B TOM, YTO 3aHSATHS
HAyKOU TOJIC3HBI, T.€. O0IIECTBO JIOJDKHO BEPUTH B IICHHOCTh HAYKH KaK TAKOBOM.'

BocnpousBoacTBo Hay4HOro cOOOIIecTBa, T.€. MOJTOTOBKA HOBBIX MOKOJIEHUH YUYEHBIX,
CBS3aHO HE TOJIBKO C IIepeAadel ONpeaeIeHHOW CyMMbl 3HAaHUM U YMEHHW, HO U C YCBOEHHEM UMU
U7eaNoB U IIeHHOCTeH Hayku. Bo3MOXHBI JBa criocoba MpeeMCTBEHHOCTH B YCBOCHUU MPUHIIUIIOB
HOPMAaTHBHO-IICHHOCTHOM cucteMbl [15]. Bo-niepBhIX, U1eanbl U EHHOCTH 3a()UKCUPOBAHBI B BUJIC
HEKOTOPOT0 YCTHOTO WJIM MUCHhMEHHOTO KOJEKCAa M HOBBIM YJieH COOOIECTBa, YOCTOBEPUB CBOIO
MPUBEPKEHHOCTh OCHOBOIIOJIATAIOIINM HJieajiaM M LIEHHOCTSIM, T0JIy4aeT MpaBO CaMOCTOSITEIIBHO
3aHUMAThCS COOTBETCTBYIOIIMM BHJOM JiedATelbHOCTH. Hampumep, KaKIblii BBITYCKHHUK
MEAMIIMHCKOTO By3a JOJDKCH JaTh «KIATBY ['HMmmokpartay, 4TOOBI TOJYYUTH MPABO 3aHUMATHCS
pohecCuOHANBHOM JeSTeNbHOCTDIO.

Bo-BTOpHIX, B X0/1€ HE(POPMATHLHOTO JIMYHOCTHOTO OOIICHHS YIUTEIh CBOUM IOBEICHUEM
JEMOHCTPHUPYET 00pa3ibl CIEeIOBaHUS IEHHOCTSM M HOPMaM Hay4yHOTO COOOINECTBa, KOTOpHIE
HEINOCPE/JICTBEHHO YycBauWBaeT YyuyeHUK. CXoOHyl0 poip wurpaer oOpaiieHue B Ipolecce
MpenofaBaHusl K KOHKPETHBIM SIM30J]aM W3 HUCTOPHHM HayKH, MOBECTBYIOIIUM 00 oOpa3siax
MOBEJICHUS JTUACPOB HAYYHOT'O COOOIIECTBA B KPUTHYECKUX CUTYaIUAX.

Ho BBIOOp 3THX HcTOpUYecKuX 00pa3IOB BO MHOTOM OMNpENENSIETCS CYIIECTBYIOIUMU B
JAaHHOE BpeMsI HOPMaMHU W IICHHOCTSIMHU. B KadecTBe mpuMepa pacCMOTPHM J1Ba BhICKa3biBaHUS .
HrioTona. B onHOM u3 HUX HBIOTOH TOBOPUT O TOM, YTO BCEMH CBOMMU JOCTHKEHUSIMU OH 00s513aH
TOMY, YTO OH CTOSJT Ha «IUIe4aX TUTaHTOB» — CBOUX MPEAIICCTBEHHUKOB. 3/1€Ch 3apUKCHpOBaHA
HEOOXOUMOCTD C JOJIKHBIM YBaKEHHEM OTHOCUTHCS K TBOPIIAM HayKH' MPOILIOTO U OMUPATHCS B
CBOEH NIeATETLHOCTH Ha IMOJYyYEHHBIE UMU PE3yJbTaThbl. JTa HOPMaA COXPAHSETCS B HAYKe IO CEH
neHb. J[pyroe Boicka3biBaHne HbIOTOHA — «TUIIOTE3 HE U3MBIILIAIOY» - GUKCUPYET HOPMY HAyYHOM
JESTEIIbHOCTH, TPEOYIONIYI0 PYKOBOJICTBOBATHCS HE CIEKYJISTUBHBIMH ~ YMO3PCHHSIMH, a
JIOCTOBEPHBIMU (hpakTamMu. MHOTHE TOKOJEHHUS YYCHBIX CTPEMUJINCHh CIIEI0BATh JITOW HOPME.
Onnako B XX B. oHa ObUTa TIOCTABJICHA TIOJI COMHEHHE, a MOMYJISIPHBIM CTajlo BbICKa3biBaHuEe H.
Bopa o ToMm, uro mns mporpecca Gpu3uku HEOOXOTUMBI «CYMACHIEIIINE UACH, MO3BOJISIIOIINE TTO0-
HOBOMY OCMBICIIUTh M CBSI3aTh WMEIONIUECS B PACIOPSHKCHUH YYCeHBIX (akTel. B Takom ciydae
«U3MBIIUICHHE THUMOTE3» JODKHO OBITh pPEeadWUIMTHPOBAHO, XOTS BCE KE HE OTMEHSETCS
HEO0OXOAMMOCTh UCKATh (DaKTUIECKOE TTOTBEPIKICHHUE HICH U THUIIOTE3.

. )Ku3Hb Haykm — moOCTOsIHHas Oopb0a pa3IMYHBIX MHEHUW, HaIlpaBiIeHUU, OoprOa 3a
MpU3HaHWE padoT, W YYEeHOro, a Takke Ooprda 3a NMPUOPUTET B TMOJYYEHHOM pE3YNIbTaTe.
HopmaTuBHO - IIeHHOCTHAas cHUCTEMa HAyYHOTO COOOIIeCTBa HE TOJIBKO JOMyCKaeT, HO U



CTUMYJHPYET KOHKYPEHIIUIO MEXAY YUYEHBIMH, O1aromaps 4eMy JOCTUTAETCS MPOTpecc HaydHOTO
MO3HAHMsI. DTa CHCTEMa yCTAaHABIMBACT M MPaBUJIa YeCTHOW KOHKYPEHTHOUM O0phOBI, oOecreunBas
€IMHCTBO HAYYHOT'O COOOIECTBA, MOCKOJIbKY KaXK/IbI YUEHBIM MOKET PEan30BaTh CBOM HAYUHBIC
HWHTEPECHI JINIIb B paMKaX HAyYHOTO COOOIIECTBA, YTO MOOYKIAET €ro OTHOCUTHCS C YBAKEHUEM K
Kouteram.B  MHpOBOM Hay4HOM COOOIIECTBE MOXKHO BBIICTUTh HAIIMOHAIBHBIE HAYJYHbBIC
COOOIIECTBA, CYIIECTBYIOIIUE W JACHCTBYIOIIME B Mpeeiaax TOTO WJIM HWHOTO TOCyAapcTBa, U
JTUCIUTUIMHAPHBIE HAYYHBIE COOOIIECTBA, OrPaHUYCHHBIE paMKaMU KOHKPETHOW O0JIaCTH 3HAHWSL.
Kaxnoe M3 HMX HMMEET CBOMX JHUIEPOB M CBOK HOPMATUBHO-IIEHHOCTHYIO CHUCTEMY, KOTOpas
BKIIIOUAET OCHOBHOE COZICpXKaHKE BCEOOIell HOPMATUBHO-IIEHHOCTHOW CUCTEMBI, HO BMECTE C TEM
00J1a1aeT COOCTBEHHBIMU CITEIIM(PUICCKUMU YEPTAMH.

HarnmonansHoe HaydHOE COOOIIECTBO pean3yeT HE TOJBKO IEHHOCTH W HOPMBI HAYKH B
11€JI0OM, HO U T€ IIEHHOCTH, KOTOPBIE SIBJISIFOTCS TOCIIOICTBYIOIIMMH B JaHHOM CTpaHe, U IIPH BbIOOpE
NEpPCHEKTUBHBIX W NPUOPUTETHBIX  HAINpaBJICHUM  HAYYHBIX  HCCIEJOBAaHUUA  Oyner
PYKOBOJICTBOBATbCSI HE TOJBKO HMHTEpECaMM MHPOBOM HAayKHM, HO W TEM, KaKW€ M3 HHX
MOTEHIIMATBHO MPOIIE OCYIIECTBUTH B CBOCH CTpaHe W OoJiee BaXKHBI JJISI HEE, a B ONpPEICICHHON
Mepe H CHenupUYESCKUMH HAayYHBIMA HWHTEpPECaMHd CBOMX JIMIACPOB, KOTOpPHIE  YyiKe
MIPOJIEMOHCTPUPOBAIIA CITIOCOOHOCTH MOJIy4aTh BECOMbBIEC HAYUYHBIE PE3YJIbTATHI.

JlucuumiuHapHOe Hay4HOE COOOIIECTBO HOCHUT MHTEPHAIIMOHANBHBIN XapakTep. MoKHO
TOBOPHUTh, HANpPHUMEpP, O COOOMmECTBE (U3UKOB, TEOJOroB, OWOJIOrOB © T.JO. Bceskoe
JTUCIUIIMHAPHOE COOOIIECTBO XapaKTEPU3yeTCsl MPUBEPKEHHOCTHIO BCEX €r0 WICHOB K IIEHHOCTSAM
U METOJaM HayKd KaK TaKOBOH, a Tak)Ke OCOOBIM BHJICHHEM MPOOJIEM, CTOSIIMX Tepe] JTaHHON
OTpAacJIblO 3HAHUS, IEPCIIEKTUBHBIX HAIIPABJICHUN UCCIIeIOBaHMi, Hanbosee 3(pPeKTUBHBIX yTel U
CPEJICTB pelIeHUs HayYHBIX 3a]1a4.

[Ipy 5TOM KaXIblil Y4YEeHBIH SBISETCS YICHOM HECKOJBKMX HAyYHBIX COOOIIECTB, UTO
MOJKET CTaTh UCTOYHHUKOM KOH(DIMKTOB; HAIPUMEP, MOTYT BCTYIIUThH B IMPOTUBOpEUYUE TpeOOBaHUE
OBITh JIOSTIBHBIM K IIEHHOCTSIM ¥ HOpPMaM MHTEPHAIIMOHAIBHOTO COOOIIECTBA YYEHBIX U
O/JIHOBPEMEHHO K HAIMOHAJIbHBIM IIEHHOCTSM M HOpMaM. B Takoil cuTyanud OKa3alluch, B
YaCTHOCTH, MHOTHE (DU3UKH-SACPUTUKHA BO BpeMsi BTOpoit MUPOBOIA BOMHBI, KOT/Ia CTAJIO PEaTbHBIM
CO3JIaHUE OPYkHUS OTPOMHOM Pa3pyIIUTEILHON CHJIBI.

Hayunoe coo0uiecTBo - (hopma opraHuzalii COBMECTHOM AESITETbHOCTH YUEHBIX, KOTOpas
MO3BOJISIET KAXKIOMY U3 HUX PEan30BaTh CBOM MHTEPECHI TAKUM 00pa3oM, YTOOBI HE BCTYIATh MPHU
3TOM B Hepas3pelnMble KOH(IUKTHI C Koijleramu. Perynupyromiye 3T B3aWMOOTHOIICHUS
IIEHHOCTH BBIPA0ATHIBAIOTCS M TOJJAEPKUBAIOTCA CaMUMH Yy4deHbIMH. CJeI0BaTelbHO, €CTh BCE
OCHOBaHHs TOBOPHUTH O HAYYHOM COOOIIECTBE U Kak 0 ¢opMe caMOOpraHu3alliu y4eHbIX. B a3ToM
cly4yae IICHHOCTHO-HOPMATHBHAsi CHCTEMa BBIMOJHSAET TO MEHbIIeH Mepe JABe (YHKIIUU:
o0OecreunBaeT COrlacoBaHWE MOTHBOB, MHTEPECOB M IIeJiel BCeX WIEHOB HAYYHOT'O COOOIIECTBa,
T.€. BBINOJHAECT HMHTETPATHUBHYIO (YHKIIMIO; TIO3BOJIAET COOOIIECTBY BBICTYNATh B KaueCTBE
€MHOTO 1IEJIOTO BO B3aMMOJECUCTBUSAX COIMAIBHOTO MHCTUTYTA HAyKU C JPYTMMHU COLIMAIbHBIMU
WHCTUTYTAaMH, C TOCYJITapPCTBOM M OOIIIECTBOM.

[Io oTHOWIEHWIO K TOCYIapCTBY W OOIIECTBY HAy4yHOE COOOIIECTBO MOXKHO CUHUTATh
ABTOHOMHBIM, €CIIM OHO B COCTOSSHUHM CaMOCTOSITEIFHO (OpMYIHpOBaTh U TOAJAEPKUBATH
COOCTBEHHBIE HOPMBI U IIEHHOCTH U MOXET CaMO OMNpPENeNsITh HAmpaBJICHHs, TEMaTUKYy U
poOJeMaTUKy CBOEH JesTebHOCTH. Hannure aBTOHOMHOTO HAYYHOTO COOOIECTBA - BAXKHEHUIIIHIA
MOKa3aTelb TOTO, YTO B JAHHOM OOIIECTBE B OCHOBHBIX uepTax OGOPMUIICS WHCTUTYT Hayku. B
COOTBETCTBUHU C 3TUM COLMAJIbHAS POJIb YUYEHOI'O MPEAINOoJaraeT ero CTpeMJICHHE KaK OTCTOSITh U
YIIPOYUTH aBTOHOMHIO HAyKH, TaK U CO3/aTh TO, YTO TpeOyeTcs 0OIECTBY B JaHHBI MOMEHT.

NHuTtepec obmecTBa K Hayke Takke HeoaHO3HaueH. C OJTHON CTOPOHBI, 0OIIECTBO JKJIET OT
HAyKH YJOBIIETBOPEHHUS CBOMX 3alpPOCOB, MOITOMY OOIIECTBO CTPEMHUTCS yKa3aTh y4Y€HBIM, HE
CUYUTASICh C UX aBTOHOMHEH, KAKUMHU UMEHHO TpoOIeMaMu UM CJeAyeT 3aHUMaThCs, HO C JAPYrou
CTOPOHBI, OOIIECTBO 3aMHTEPECOBAHO B 3(PPeKTUBHOM (YHKIITMOHUPOBAHUU HAYKU U B JJIUTEIHHON
MEepCIeKTUBE, a He TOJBKO CeroaHs. Takas HEOJHO3HAYHOCTh HWHTEPECOB  MPHIAET
B3aMMOOTHOIICHHUSIM HayKH U OOIIECTBA MOCTOSHHYIO HAIIPS)KEHHOCTb.



Kpome Toro, oOmiecTBO BKJIIOYACT pa3IMYHBIE COLMAIbHBIE CJIOW, TPYHIBI, KJIAacChl,
HWHTEPECHI KOTOPBIX B OJHOU cepe OJM3KH, HO B APYTOM PacXosiTCs, a B TPEThEH MPOTHBOpEYAT
Jpyr Apyry. B 4acTHOCTH, pa3nuyYHbIe COLMAIbHBIC TPYIIBI BHIPAOATHIBAIOT Pa3HBIC MO3UIUH B
LIEHHOCTHOM OTHOIIEHMM K HayKe, MMEIT pa3Hble BO3MOXHOCTH BO3JIECUCTBUS HAa HAay4HOE
coobuiectBo. [To3TOMyY HE UCKIIFOUEHBI CUTYalll, KOTAa MPOTUBOOOPCTBYIOIINE COLUATBHBIE CHIIBI
JUist  obecriedyeHs] COOCTBEHHBIX MHTEPECOB IIBITAIOTCS 3apyYUThCA MOJICPKKOH HAydyHOTO
cooOImiecTBa Wi 1aXke MOJYMHUTH ero cede.

C takoro poja CUTyalMsIMU YYEHBIM MPUXOAWIOCH CTAIKHUBATHCS YK€ IPU CTAaHOBJIECHUU
colManbHOro MHCTUTyTa Hayku. Tak, B Anrimuu XVII B., xorga ee corpsicaiu peauruo3Ho-
MOJINTHYECKHE KOH(IMKTHI U TPaXKJTAHCKWE BOMHBI, JIHAEPHl HaydyHOro coodmectBa P. boiis, P.
['yKk ¥ UX KOJIJIETH MPEANOWIA HE BMEIIMBATHCA B O0OphOY, (pakTHUECKH clenaB BHIOOP B TOJb3Y
aBroHoMuu Hayku. B YcraBe KoponeBckoro obimiectBa, moArotoBieHHOM boiinem, B 4acTHOCTH,
Obuto TonokeHne o nenu OOmEecTBa Kak O «COBEPIICHCTBOBAHMHM 3HAHHUA O €CTECTBEHHBIX
IpeAMEeTax M BCEX IOJIE3HBIX HMCKYCCTBAX... ¢ IOMOILBIO 3KCIEPUMEHTOB, HE BMEIIMBAsCH B
6orocioBue, MeTapu3nKy, MOPajb, TMOJIUTUKY, TPAMMATHKY, PUTOPUKY WJIH JIOTUKY». B mcropuun
HAayKH 3Ta HOpPMa IEPUOJUYECKH CTaBUTCS IOJ, COMHEHME, OJHAKO B mepuoi (opMUPOBAHUS
COLIMAIBHOTO MHCTHUTYTA HAYKH 0€3 Hee BPsI JIM HAyKe yIaI0Ch OTCTOSTh CBOIO aBTOHOMHUIO.

[IpuHUKI HEBMEMIATENBCTBA B BOIIPOCHI PEIMTUH, MOPAJIH, IOJUTUKH B HACTOSIIEE BPEMS
4acTO HAa3bIBAIOT [PUHIMIIOM LEHHOCTHOM HEUTpPanbHOCTH JMOO MPUHIUIIOM 3STUYECKOU
HEWUTpalbHOCTU Hayku. lIpenmnonaraercs, 4To yyeHble HE 3aTParuBarOT BOIPOCHI PEIIUTUU, ITHUKHU,
IIOJINTUKH, @ B OOMEH 3a 3TO 0Or0oCIOBbl, MOPAIUCThI, OJIUTUKHU TaKXKE HE JJOJKHBI BMELIUBATHCS B
nena Hayku. CorjacHO IMPUHIIMITY EHHOCTHOM HEeHTpadbHOCTH, HayKa ONepupyeT (GaKTUYECKUMH,
a HE LICHHOCTHBIMU CYXJACHUSIMH, [1I03TOMY JaHHBIA MPUHLIMII HA3bIBAIOT U IPUHLUIIOM CBOOOIBI OT
LEHHOCTHBIX CcyxAeHuil. Ho 1o cBoell cyTu Hay4yHas MO3HaBaTElIbHAs JIEATEIbHOCTH IOJJICIKUT
LIEHHOCTHBIM M MOpPaJIbHBIM OLIEHKaM, ITOCKOJIbKY Hay4yHOE€ [03HAaHUE HE TOJbKO OCYILECTBISAETCS
YEJIIOBEKOM, HO OHO OCYLIECTBISIETCA JJI1 4eJIOBEeKa. 3/eCh HMEIOTCS B BHJAY HE TOJIBKO
BO3MOXXHOCTH €r0 IMPaKTUYECKU-TPUKIATHOIO HCIOJb30BaHUS, HO U TO, YTO 3HAaHUE, KOTOPOE
MOJTy4aeT JaHHBIN UCCIIe0BATENb, TI0 CBOMM CBOICTBAM JOJDKHO OBITH TAKUM, YTOOBI €r0 MOTJIHN
YCBOUTbH, BOCHPHUHSATH U OLIEHUTh WU Jpyrue, Mo KpailHel mepe ero koiuieru. JloctynHoe ams
YeJI0OBEUYEeCKOr0 BOCIPHSATHS, MOHUMAHUS U OCMBICICHUS HCCIEIOBaHUE HE OyAeT CUuTaThCs
3aBEpUICHHBIM, €CIM €ro Pe3yjbTaT He JI0JIOKEH KOJJIeraM Ha HaydHOM CEMHUHape, CUMIIO3MyMe
WIN He OoNyOJIMKOBaH B HAyYHOM XXypHajie. YUeHbI, Jienas CBOM pe3ynpTaT JOCTOSIHUEM HayYHOTO
coo0111ecTBa, B KaKOM-TO Mepe OTUYKJAeT €ro OT ceOs, a ero KOJUIETH IOJIy4al0T BO3MOKHOCTh
BOCIIOJIb30BaTbCSl OTUM PE3YJIBTaTOM Ul €r0 KPUTUYECKOW OLICHKH, AJI IPOBEACHMSI HOBBIX
UCCJIEIOBaHUM, I U3JI0KEHUS €ro B yYeOHUKE, JUIsl €T0 MPUKIIaIHOTO IPUMEHEHUS.

IIpouecc Hay4yHOro IMO3HAHUS PETYIUPYETCS MO3HABATEIBHBIMU U METOAOJIOTMYECKHMHU
HopMamu. CrnenoBaHue 3THUM HOpMaMm WM MpeHeOpeKeHUEe UMHU - MOpalbHBIH BBHIOOP YYEHOTO,
IpEeNoiaraoIuil ero OTBETCTBEHHOCTh Nepel CBOUMH KOJIEraMU U HayYHBIM COOOIECTBOM, T.€.
po(hecCHOHANIbHYIO OTBETCTBEHHOCTb, KOTOpasi MpEIoJaraeT B Hjeane CTPEMIIEHHE K HCTHUHE,
BBIpa)KaIolIeecs B MOJTYYEHUH HOBOT'O JJOTMYECKH WM SKCIIEPUMEHTAIbHO 0OOCHOBAHHOT'O 3HAHMS.

ConuanbHas OTBETCTBEHHOCTh YYEHBIX peain3yeTcss BO B3aMMOOTHOIICHMSIX HAYKU H
o01iecTBa, Mpu4eM MpoodiaemMbl TPoPECCHOHATLHON U COLUAIBHOM OTBETCTBEHHOCTH YUEHBIX TECHO
neperetesl. OauH W3 co3jarenedl KkBaHTOBOM MexaHuku, M. bopH, pasmbisis o0
aMEepUKAaHCKON si/IepHO OoMOapIMpOBKe SMOHCKUX TOpoioB XupocuMa u Haracaku, otMeyas, 4yTo
B COBPEMEHHOW HayKe U €€ 3THUKE IMPOU3OILIM TaKHe W3MEHEHHs, YTO HEBO3MOXXHO COXpaHEHHUE
CTaporo Hjeana CIy>)KCHMsI 3HaHHIO paau Hero camoro. ColualibHas OTBETCTBEHHOCTb YUYEHBIX
OblJTa UCXOAHBIM HMMITYJIBCOM, KOTOpBIM 3acTaBui B Hayasie 1960-x IT. cHavaja ux, a 3aTeM U
MIMPOKYI0  OOIIECTBEHHOCTh OCO3HAaTh CEPbE3HOCTh CHUTYallUM, YrpoXkaroled Oynayuiemy
YyeJI0BE€YECTBA B pe3ysibTaTe 0€3lyMHOI0 MPUMEHEHHS] HAyYHO-TEXHUUECKUX JOCTHKEHUH, KOTOpOe
CTaHOBMJIOCH IPUYMHOM 3arpsA3HEHUS OKPYXKAIOIIEH Cpesibl U NCTOLEHUS IPUPOIHBIX PECYPCOB.

B 1970-e rr. oOmecTBEHHBI pPE30HAHC BBI3BAIM PE3yJAbTaThl U IMEPCHEKTUBBI
OMOMEMIIMHCKUX U TEeHEeTHYEeCKHX HCCieoBaHui. ['pymnma OHMOJIOrOB M T€HETHKOB BO IJIaBE C



amepukaHckuM yueHbiM [I. beprom mnpeanoxkuna gaxe OOBSABUTH JOOPOBOJBHBIM 3amper Ha
9KCHEPUMEHTHI B 00JACTH T€HHOM WHXXEHEPHUH, KOTOPbIE MOTYT IMpPEICTABIATh MOTEHIMAIbHYIO
OIACHOCTb ISl TEHETUYECKON KOHCTUTYLIMH KUBYIIUX HbIHE OPTaHHU3MOB.

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

MoxHO clenatrs BBIBOJ, YTO COLMAIbHAS OTBETCTBEHHOCTb YYEHBIX HE €CThb YTO-TO
BHEIIHEE 110 OTHOLICHHIO K HAay4YHOM JeATenbHOCTU. HampoTuB, IEHHOCTHBIE M AITHYECKUE
OCHOBaHHUS - HEOTbEMJIEMAs YacThb HAyYHOM MAEATEIbHOCTH, KOTOpas OILYTHMMO BIMSAET Ha
npoOJieMaTUKy W HampaBieHUsl uccieoBaHui. Ilpm 3TOM pa3BUTHE HAyKH YBEIUYUBAET
KOJINYECTBO MPOOJIEMHBIX CUTYallUi, U TIOKa HPABCTBEHHBIHN OIBIT, HAKOIJIEHHBIH YYEHBIMU U BCEM
YeJIOBEYECTBOM, OKa3bIBACTCS HEOCTATOYHBIM Ul UX Pa3pEIICHMUS.

1. 3 Jlekuus Ne3. [loHsiTHe MPOCTPAHCTBA M BPpeMeHM U MX CBOMCTBA.

1.3.1 Bonpocs! Jekuum:

1. TIpocTpaHcTBO 1 BpeMs B €CTECTBO3HAHHIML.

2. CaMOCTOSITEITBHOCTD, MEPHOCT, CUMMETPHS M aCHMMETPHS TIPOCTPAHCTBAM  BPEMEHH.

3. OOpaTMMOCTh ¥ TeOMETPHYECKHIE CBOMCTBA IMPOCTPAHCTBA M BPEMEHH.

Bonpoc 1. IIpocTtpancTBO M BpeMsi B eCTeCTBO3HAHUM

[IpocTtpancTBO M BpeMms - GyHIaMEHTalbHbIE KaTErOPUU COBPEMEHHOTO €CTECTBO3HAHMSL.
®uznyeckue, OUOJIOTHYECKUE, Treorpa@uueckue M Jpyrue BEIUYMHBI HEMOCPEACTBEHHO WIIU
OIIOCPEI0BAHHO CBS3aHBI C IPOCTPAHCTBEHHO-BPEMEHHBIMU XapaKTEPUCTUKAMU OOBEKTOB. YUeHbIe
BEJYT JIUCKYCCUU O CYIIHOCTH IPOCTPAHCTBA U BPEMEHH, 00 UX OCHOBHBIX cBoicTBax. [IpoGiembl
IIPOCTPAHCTBA U BPEMEHU BO MHOIOM PEIIAIOTCS B PaMKaX TOCIOJCTBYIOIIEH B JIaHHYIO 3I0XY
napagurmbl. KapTuHam Mupa pasHbIX HMCTOPUYECKHX D3I0X C MNPUCYIIMMH WM KYyJIbTypaMu
COOTBETCTBOBAJIM CBOU IIPOCTPAHCTBEHHO-BPEMEHHBIE IpecTaBieHus. boiee Toro, BEIOOp camMux
MoOJIeJIe MPOCTPAHCTBA M BPEMEHU 3aBUCUT OT KOHKPETHBIX IieJied M MaciTaboB, B KOTOPBIX
CYLIECTBYET U3y4aeMoe SIBIICHUE UIH OOBEKT.

Hammm oanexum npedkam Mup npeacTapisiiics MAIEHbKUM U KPaTKOBPEMEHHBIM; U1 HUX
IIPOCTPAHCTBO 3aMbIKAJIOCh BHJIUMBIMM odepraHusiMu Mops u rop [l]. IIpocrpancrBo
NEpBOOBITHBIX JIOAECH OBUIO OYEHb HEOAHOPOAHBIM. Ha TeppuTOpHHM TMJIEMEHU BBIIETSUINCH
TOTEMHBIE LEHTPHl - MECTa, TIJe IMPOCTPAHCTBO, IO MHEHHUIO WIEHOB IJIEMEHH, 00Janano
MaKCHMaJbHO OJAronmpusATHBIMU KadyecTBaMU. MecTto oOWTaHUs IUIEMEHH OBUIO TakKkKe
OJIarOTBOPHBIM TPOCTPAHCTBOM, MO0 3[€Chb IMOXOPOHEHbI IPEAKH, OXpaHsSmolue Iems. 3a
OTHOCHUTEJIBHO YIOPSAIOYEHHBIM IIPOCTPAHCTBOM INIEMEHHON TEPPUTOPUHN PACIIONArajaoch BHEIIHEE
IIPOCTPAHCTBO, HAJEJICHHOE OTPULIATENILHBIMU KauecTBaMH. Pa3BUTHE MEXIUIEMEHHBIX CBsI3ed
00yCIIOBMJIO TOSIBJIEHHE NMPEACTABIEHUN O MHOXXECTBEHHOCTH 0a3UCOB YIOPSJIOUYEHHOTO OBITHS.
[ToctenenHo MHUQOIOrHYECKH MUp MPUOOpPETaeT MHOIOYPOBHEBBIM XapakTep: BEPXHUH ypOBEHb
IIPEAKOB WJIM WHBIX CAKPAJIBHBIX IEPCOHAKEW, CPEJHUN YPOBEHb JIIOJEH M HWKHHUW YpPOBEHB
MepTBBIX. [10100HBIE YPOBHU 00BETUHSIOTCS C TIOMOLIBIO «MHUPOBOTO APEBay, KpecTa U T.II.

Uro kacaercs BOCHPUSTHUS BPEMEHHM, TO INEPBOOBITHOE MBINUIEHHE HE OMIYIIANo Kak
OJIHOPOJHBIE CIEAYIOIINE APYT 3a JAPYroM OTPE3KH BPEMEHHM M IPUIUCHIBAIIO HEKOTOPHIM
nepuoAaM IHS M HOYM, JYHHOTO Mecdlla, Toja U T.A. CBOMCTBO OKa3bIBaTh OJaronpuUsTHOE WU
rubenbHOE BIUsHUE. B Gosee pa3BUTON MH(OIOrHH KaXX10My YPOBHIO MUpa MPHUCYILE CBOE BpeMs,
OTNIMYaroleecss TaKUMH NapaMeTpamH, Kak pUTM, JUIMTEIbHOCTh M T.I. s Mudonoruueckoro
BPEMEHHU XapaKTepHAa OpUEHTalus Ha mpoluioe. Mudosornyeckuii mpamup HOMEIIAaeTcsi B TO
BpeMsi, KOTJa elie He ObUIO BpeMEHHU, OHO caMo elle co3ujaaiock. bosiee Toro, Mudonoruueckoe
BpEMsl, COOTHECEHHOE C MPOILIBIM, OKA3bIBAETCS BMECTE C TEM HACTOALIMM U Jake OyIyIIuM, TaKk
KaK MepBOOBITHbIE MPEJICTaBICHUS MOPOXKICHBbl LMKIMYECKUM BHAeHHEM BpeMeHu. Koneco
BPEMEHHU [BUTAJOCh M3 MPOILIOro, 3aXBaThIBAJO HACTOSIIEe M uyepe3 Oyyliee YHOCHIO HX B
npouutoe. Ilpomuoe mnperepneBaio U3MEHEHHUS, AaKKyMYJIHPYs JOCTHXKEHHUS MEpPBOOBITHOIO
MBILLUIEHHS] U TTO3HAHUSL.



Jpesnum epexam MUp HE TPEICTABIBUICA CTONh MajieHbKUM [1]. OHH OBUIH CMENBIMU
MOpEIUIaBaTeIsIMU; YCTAHOBUJIM TOPIOBBIE U KYJIbTYPHBIE CBS3M CO MHOTUMH HapoJaMH,
HacensBIMMHU Oepera CpenuzemHoro mopsi. JpeBHerpedeckomy yueHOMy OpaTocheHy yaanoch
ONpeAeNuTh JUIMHY 3E€MHON OKpyxkHOcTH. B antuuyHoii Harypdumocopuu Ha cMmeHy
onosiceiBaroiieMy 3emintro OkeaHy NPUXOIUT JIMHEHHO YNOpSAJOYEHHas peKa BPEMEHM, KOTopas
KaTUT CBOM BOJIbI M3 IPOILIOr0 uepe3 HacTosllee B Oyayliee, yHOCS HAac U3 JETCTBA B CTApOCTh.
(OTy nuHENHYI0 MOJIE€lIb BOCHPUHSIO XPUCTHAHCTBO, I/I€ IMPUCYTCTBYIOT TPU MOMEHTA BPEMEHMU:
COTBOpPEHHME MHpa, pacnsaTue Xpucrta M 3arpoOHBII MHUpP — KOHeuHbIM NyHKT. OnHako B
XPUCTHAHCTBE PeKa BPEMEHH MOTEKJIA BCIATH: HACTOSAIIEE HEMPEPHIBHO MEPEXOAUT U3 OyayIiero B
npouuioe. 3aech Oosiee mpuemiieM oOpa3 MECOYHBIX 4acoB. bor coTBOpMII BpeMsi U, OTMEPHUB
HYXXHOE€ KOJIMUECTBO, «3aChINIAJl» €ro B BEpXHEE OT/EJICHUE YacoB - 3TO M €CTh Oyaylee, KOTOpoe
yepes OTBepCTHe (HACTOSIIEE) CTEKAeT B HUYKHEE OTACNICHHUE - B MIPOLILIOE. )

B anTH4HOCTH CylIeCTBOBAI MIMPOKUM CIEKTP MIPEACTABICHUM O CYLIHOCTH IIPOCTPAHCTBA
n BpeMenu. [lpencraBurenu sieiickoi mkoasl B JlpeBHei ['perun oTpuniaii BO3MOXKHOCTh
CYIIECTBOBAHHMS ITyCTOTO MPOCTPAHCTBA, UIIH, 110 UX BBIPAKECHUIO, HEOBITHSI.

DOMITIEZIOKII, TOJACPKUBAsT YICHHE O HEBO3MOXXHOCTH ITYCTOTBI, BBHICKA3bIBAJICS B IOJIb3Y
PEIbHOCTH M3MEHEHUS U JIBUKEHUS, CUMTas, YTO IYCTOrO0 IPOCTPAHCTBAa HE CYIIECTBYET, U B
KauecTBE JI0Ka3aTelIbCTBA YKa3bIBaJl: €CJIM PBIOBI MEPEIBUraloTCs B BOJE, CIEAOBATEIbHO, BCE
O00BEKTHl TaKXe CYLIECTBYIOT B ompezesieHHoN cpene. Hamportus, JleMOKpUT yTBepxkaai, 4ToO
MycTOTa CyIIECTBYeT M HeoOxoauma JAns TepeMelIeHUd U COEQUHEHHH aroMmoB. Y
JPEBHETPEUECKOro MaTeMaTtuka EBKIHIa MPOCTPaHCTBEHHBIE XapaKTEPUCTHKU OOBEKTOB 0Openn
CTPOTYIO MaTeMaTHuecKyto (hopmy. B 31O Bpemst 3apox1at0TCs reOMETPHUYECKHE MPEACTaBICHHS 00
OJIHOPOJHOM U OECKOHEYHOM MPOCTPAHCTBE, BBHICKA3bIBAIOTCS MPEANOIOKEHHS O IIapOOOPa3HOCTU
3emiu u 0 ComHile Kak 1eHTpe BeenenHoil.

B anTHuHOE BpeMs BO3HMKAaeT IepBas IIEJIOCTHAs CUCTEMa MHUpPA - T'€OLEHTpUYECKas
cuctema K. IItonemes, B kotopoii mianetsl, ConHile U Apyrue HebecHble Tena 00palatoTcss BOKPYT
3emim 1Mo opOWTaM, MPEACTABIAIONIAM CIIOKHOE COUYETAaHHWE KPYTOBBIX OpOHUT -IeepeHTOB U
SMUIUKIIOB. B 1eHTp nedepenrta nomemnianack 3eMisi, ¥ MPUHUMAIIOCh, YTO IJIAHETa ABUXKETCS IO
SMHULUKIY (CHCTEME SMHIMKIOB), IEHTP KOTOPOTO PaBHOMEPHO IEPEeMENIaeTcsl Mo JeepeHTy.
Cucrema Iltonemess mpencraBisuia coOOM yHHBEpCalIbHYIO MOJEIb MHpa, TAe Bpems ObUIo
OECKOHEYHBIM, a MPOCTPAHCTBO - KOHEYHBIM, B KOTOPOM IPOMCXOJUT PABHOMEPHOE KpPYroBOE
JIBI)KEHUE HEOECHBIX TeJ BOKPYT HEMOBM)KHOM 3eMJIH.

CornacHo bubnuu, BcenenHas cOCTOMT M3 KpYyIJiod IJIOCKOM 3eMIld, HaKphITONH CBEPXY
TBEPJBIM KYHOJ000pa3HbIM HEOECHBIM CBOJOM, IOJ KOTOPBIM JABMXKYTCS OOlaka M HeOecHbIe
cBeTmia. Bee penuruu cXoAsTcst Ha TOM, YTO MHUp ObUI HEKOTJIa COTBOPEH, M MPH 3TOM Ha3bIBAIOT
CpOK 6-9 ThIC. JI€eT.

Haunnas ¢ XV B. npeacTaBieHns 0 NPOCTPAHCTBE U BPEMEHU 3HAYUTEIBbHO PaCILIUPSIFOTCS.
OTOMY aKTHBHO crocoOcTBoBanM Benukue reorpaduyeckne OTKPBITH, JaBIIUE MPEICTABICHUS O
IIPOCTPAHCTBE B Mpezenax 3eMJIM U SMIUPUYECKH JJOKa3aBILINe MapoOoOpPa3HOCTh HAllel IUIaHETHI.
M3MeHeHne Hay4HOM KapTHHBI MHMpa MPOMU3OLLIO C IOSBICHUEM TE€IMOLEHTPUYECKOW CHUCTEMBI
Mupa, npeaioxxennont H. Konepuuxom (1543), rne ConHIle — HEHTpaIIbHOE TEJN0, BOKPYT KOTOPOTO
oOpamtarores miaHeTsl. ['ennoneHTpuyeckas cucreMa Mupa CMEHHIIA MpeJICTaBlIeHHe 0 3emiie Kak
neHTpe muposaanus. Teopus KomepHuka HampaBuiia JBHKEHHE €CTECTBEHHOHAYYHOW MBICIH K
NpU3HAHUIO Oe3rpaHMYHOCTH U OeckoHeuHocTH mpocTpaHcTBa. Cucrema mupa KomepHuka
yHaclieZioBaja BbICKa3aHHbIE paHEe, HO HE BOCIPHUHATHIE COBPEMEHHUKaMH HJeu Apucrapxa
Camocckoro (Il B. mo H.3.), KOTOpHBI momaran, 4To 3Be3Abl U CONHIIE HETOJBHKHBI, 3eMIIs
Bpaitaercst BOKpyr CoJiHIa [0 OKPYKHOCTH, PACCTOSIHUE OT 3e€MIIH JI0 3B€3]1 OECKOHEYHO OO0JIbIIOE,
a Takxe MblcnuTens panHero Bospoxaenus Huxonas Kysanckoro (XV B.), KOTOpBIH yTBepkaall,
yTO 3eMJsl, KaK U JII000€ IPyroe Teyo, He MOXKET ObITh IeHTpoM BcenenHoii. Pa3zButue B3rismgoB
Hukonas Kysanckoro u Komepnuka mnomyuuno B Teopuu Jow. Bpyno, KOTOpBIM cBsi3anl
O6eckoHeuHocTh BcenenHoit u mpocTtpaHcTBa. bpyHo mnwmcan, uro BceenenHas nomkHa OBITH



OecKOHEeuHOW Os1aroapsi BO3MOKHOCTH M COOOPa3HOCTH OBITUSI OECUMCIIEHHBIX MUPOB, MOJAOOHBIX
Halemy.

B nauane XVII B. 4. Kennep B renuoleHTPUYECKON KapTUHE JABW)KECHUS IJIAHET YBUJIEIN
neiictBue enuHoON (uzuueckoil cuibl. OH YCTAaHOBUJI YHUBEPCAJIBHYIO 3aBHCHUMOCTh MEXIY
nepuoJiaMi OOpallleHus TUIAHET U CPETHUMH paccTOSTHUAMU uX 10 CoJHIa, BBEN MpeICTaBlICHUE
00 UX AJUIUNITHYECKUX OpOUTAaX.

OrpomMHyr0  posb B pa3BUTUM  MPEACTABIEHUH O  IPOCTPAHCTBE  ChIrpall
chopMynupoBaHHblil /. [ anuneem TPUHLKIT OTHOCUTEIHHOCTH, PACIIUPEHHE KOTOPOTO BO MHOTOM
IIPUBEJIO K COBPEMEHHBIM Hay4YHBIM IPEJACTABICHUSM O NPOCTPAHCTBE U BpeMeHH. OH 3aMeTHil,
YTO, HAXOJSICh B MOMEIEHUHU O Maay0oi kopabiis U HaOmoAas 3a BCEM, YTO TaM MPOUCXOMAMT,
HEJb3s ONPEACTUTh, TOKOUTCS KOpadib MIIM OH JBMXKETCSI pAaBHOMEPHO U MpsIMOJIMHEHO. [anumnei
CZes1all BBIBOJI, YTO MEXAHUYECKOE JBUKEHUE OTHOCUTENIBHO, a 3aKOHBI, KOTOPBIE €r0 ONPEESIOT,
abCOMOTHBI, T.€. ©0€30THOCUTENbHBI. Ero B3MIAIBI KOPEHHBIM 00pa3oM OTJIMYAINCH OT
OOLIENPUHATHIX B TO BPEMsI IPECTABICHUNA APUCTOTEINS O CYIIECTBOBAaHUH «a0COIIOTHOTO MTOKOS»
U «a0COJIOTHOTO IBUKECHUS.

JlanbHeiliee pa3BUTHE MPEACTABICHUN O IPOCTPAHCTBE U BPEMEHH CBSI3aHO C UMEHEM P.
Jlexapma, KOTOpBI moOJaraix, YTO BCE SBIEHUS MPUPOAbI OOBSICHSAIOTCA MEXaHUYECKUM
B3aUMOJICCTBUEM HIIEMEHTApHBIX MaTEpUANIbHBIX 4YacTul. B3auMopaeilcTBUE OH NpPEACTaBISLI B
BU/JIE JIaBJICHUS WK yJiapa IpU COIPUKOCHOBEHUH YaCTUI] IPYT C IPYrOM U BBEJ, TAKMM 00pa3oM, B
€CTEeCTBO3HAHUE UJCI0 O1u3kooeticmsus. OH MOCTaBUII 3HAK PaBEHCTBA MEXK/1y MAaTEPHAIbHOCTHIO U
IPOTSKEHHOCTBIO, T.€., OTpHIas IyCTOE IPOCTPAHCTBO, OTOXJIECTBUI MPOCTPAHCTBO C
MPOTSHKEHHOCTHIO.

HoBas xapruna mupa Obuia npemioxeHa M. Hviomonom. PacnpocTpaHuB Ha BCHO
Bcenennyto 3ak0H TATOTEHHs, OH IpHILET K BBIBOAY, uTO BcenenHnas OeckoHeuHa. JIuiib B 3TOM
Cllydae B HEW MOKET HaxXOJUThCS MHOXKECTBO KOCMHUYECKHX OOBEKTOB - LIEHTPOB IpaBUTALUHU,
CBSI3aHHBIX MEXIy co0oit cunoit Tsarorenus. [IpoctpancTBo u Bpemsi HpI0TOH XapakTepusyeT Kak
BMECTWJIMILIA CAMMX CE€0sl U BCEro CYLIECTBYIOIIErO: BO BPEMEHM BCE pacrojaraercsi B MOpsAKe
MIOCJIEI0BATEIbHOCTH, B IPOCTPAHCTBE — B NOpsIKe noJioxkeHus. [Ipu atom HeroTOH paznuuan asa
TUINA TOHATUN MPOCTPAHCTBA U BPEMEHM — aOCOJIOTHBIE (MCTUHHBIE, MaTEMaTHUYECKHUE) U
OTHOCHUTEIbHBIE (KaxKyliuecsi, oObIIeHHbIE). AOCOMIOTHOE BpeMsi camMo Mo cebe u 0e3 BCIKOro
OTHOLIEHUSI K YeEMY-JTMO0 BHELIHEMY ITPOTEKAET PaBHOMEPHO U MHAY€ HA3bIBAETCS JJIUTENbHOCTHIO,
a abCONIOTHOE MPOCTPAHCTBO OE30THOCUTENIBHO K 4eMy Obl TO HU OBIJIO BHEIIHEMY, OCTaeTCs
BCEr/a OJMHAKOBBIM U HEMOJABMKHBIM. OTHOCHUTENbHOE BpeMSl €CTh IOCTUraemas 4yBCTBaMH
BHEIIIHAS Mepa MpPOJOJDKUTEIBHOCTH, YHOTpeOsiseMas B OOBIJCHHON *H3HHM BMECTO HCTHHHOTO
BpEMEHH (4ac, JIeHb, MECHIL, TO/),  OTHOCUTEILHOE IPOCTPAHCTBO €CTh Mepa UJIU Kakasi-Iudo ero
OrpaHMYEHHAas MOABW)KHAS 4acTh, KOTOPasl ONPEAEIAETCS HAIMMHU YyBCTBAMM IO IIOJIOKEHUIO €TI0
OTHOCUTEJIbHO HEKOTOPBIX TEJl M KOTOpas B OOBIACHHOHN >KM3HM MPUHUMAETCS 3a MPOCTPAHCTBO
HenoABkHoe. J[71s1 cBoux nmoctpoeHuit Hpl0TOH nenosabp30Bai Mozenu abCOIOTHOIO IPOCTPAHCTBA
Y BPEMEHHU.

Hemeuxwuii yuensiii 1.B. Jleiibnuy pa3BuBall peNIILMOHHYIO KOHLEMIUIO MPOCTPAHCTBA U
BPEMEHH, OTPULIAIOLIYIO CYIIECTBOBAaHUE MPOCTPAHCTBA U BPEMEHM KaK aOCOIIOTHBIX CYIIHOCTEH.
Vka3bBass Ha YUCTO OTHOCHUTENbHBIM (PESLMOHHBIN) XapakTep IPOCTPAHCTBA M BPEMEHH,
JleiiOHMIl cuMTan, YTO MPOCTPAHCTBO M BPEMsI €CTh HEYTO OTHOCHUTEIbHOE (IPOCTPAHCTBO -
NOPSAJIOK COCYIIECTBOBAaHUS, a BpeMs — TMOPSJIOK IOCIENOBATEIbHOCTEN) M HE MOTYT
paccMaTpuBaTbCI B OTPBIBE OT caMmuXx «Bemei». OmgHako ujen JleOHUIIA O TPOCTPAHCTBE H
BPEMEHM HE MOJIYUNIIM PACIIPOCTPAHEHUE CPEAU €ETO COBPEMEHHUKOB.

HploToOHOBCKas KOHLEMIUS MPOCTPAaHCTBA M BPEMEHM M MPUHLUI OTHOCUTEIBHOCTH
["anunesi, Ha OCHOBE KOTOPBIX CTpOMJach (pu3nyeckas KapTHHA MUPA, TOCIOACTBOBAIN BIUIOTH 10
koHna XIX B. IlpunsatHe aOCOMIOTHOTO BpEMEHHM U TOCTYJIUPOBaHHE aOCONIOTHOW U
YHUBEPCAIBHOM OJHOBPEMEHHOCTM BO Bcell BceneHHOM cTajio OCHOBOM Il TEOpUHU
oanvHoOelicmeusi. B kadecTBe anbHOMEUCTBYIOIICH CHJIBI BBICTYMAJIO TATOTEHHE, KOTOPOE C
OECKOHEUHOW CKOPOCTbIO, MIHOBEHHO M NPSAMOJMHEHHO pacHpoCTpaHAIOCh Ha OECKOHEUYHbIE



paccTosiHus. DTU MTHOBEHHbBIC, BHEBPEMEHHBIE B3aUMOJICUCTBUS OOBEKTOB CIYKUIU (HU3HMUECKUM
KapkacoM i 00OCHOBaHMSI aOCOJIIOTHOTO IPOCTPAHCTBA, CYIIECTBYIOIIETO HE3aBUCUMO OT
BPEMEHU.

N3yueHne >I€KTPOMAarHUTHBIX SBJICHUM BBISABUIIO PsAJl CYHIECTBEHHBIX OTJIMYMNA HX
CBOMCTB OT MEXAHWYECKUX CBOMCTB Teil. Eciu B MexaHuke Hpr0TOHA CHIIBI 3aBUCAT OT pacCTOSTHUM
MEXy TeJIaMH U HalpaBlIEHbl MO MPSIMbBIM, TO B 3JEKTPOJUHAMUKE (TEOPUH AJIEKTPOMArHUTHBIX
nporieccoB), coznanHoi B XIX B. anrnmiickumu ¢usukamu M. @apaoeem n /. K. Maxceennom,
CUJIBbl 3aBHCST OT PACCTOSIHUM M CKOPOCTEW M HE HAIpaBJI€HbI IO IPSMBIM, COCAMHSIOIIUM Tela,
pacrnpoCTpaHEHHE K€ CUJI IPOUCXOJUT HE MIHOBEHHO, a C KOHEYHOM ckopocThlo. M3 3TOro
BBITEKAJl BBIBOJ O KOHEUHOM CKOPOCTH PAacHpOCTPaHEHUs 3JEKTPOMAarHUTHBIX B3aUMOJACHCTBUN U
CYLIECTBOBAaHMM  JJIEKTPOMAarHUTHBIX  BOJAH. CBET, MarHeTusM, DJJIEKTPUYECTBO  CTaJIU
paccMaTpuBaThCA KAK MPOSIBICHUE €IMHOIO 3JIEKTPOMAarHUTHOTO nojst. OTKpbITHE CYHIECTBOBAHUS
NOJIsl B MPOCTPAHCTBE MEXIY 3apsilaMd M YacTUIAMHM ObUIO 3HAYMMO JJISi ONMUCAHUS CBOWCTB
IIPOCTPAHCTBA M BpeMeHU. llepeHoc mnpuHIMIA OTHOCUTEIBHOCTH Ha 3JIEKTPOJUHAMUKY HE
IIPEJICTaBISUICS BO3MOKHBIM, TaK KaK B TO BPEMS CUUTAJIOCh, YTO BCE IPOCTPAHCTBO 3allOJIHEHO
ocoboil cpenoil - sgupom, HaTSHKEHUS B KOTOPOM HCTOJIKOBBIBAIMCH KaK HaMpPsHKEHHOCTH
AIIEKTPUUYECKOTO M MArHUTHOTO TOJei. DPup HE BIUI HA MEXaHWYECKHE JIBIKCHHS TEJ, HO Ha
3JIEKTPOMArHUTHBIX MPOIECcax ABMKEHHE OTHOCUTENBHO 3upa («dPUpHBII BeTep») AOIKHO ObLIO
CKa3bIBaThbCsA. B YacTHOCTH, NpPEANoNarajgoch, 4YTO <«d(QHUPHBIA BeTep» MTOJDKEH BIHMATH Ha
pacnpoctpaHeHue cBera. OIHAKO TMONBITKH OOHAPYXKHUTH «d(QHUPHBIN BeTep» HE YBEHYAIUCH
ycriexoMm. Tak, amepukaHckuii pm3uk A. MaWKenbCOH TMOCTAaBHJI OIBIT, KOTOPBIA JOKa3bIBAJ
HE3aBUCUMOCTh CKOPOCTH CB€Ta OT JBM)KEHHMs 3emiuid. Pe3ynbrarel ombiTa MalikenbcoHa He
MO/I/IaBAIUCH OOBSICHEHHUIO C MIOMOIIBIO MTOHATUH KJIACCUYECKON MEXaHUKH.

Pacuinpenue npencraBieHuil 0 IPOCTPAHCTBE U BPEMEHM CBSI3aHO C PAacHpOCTpaHEHUEM
IPUHILIMIIA OTHOCUTEIBHOCTU ['anuies Ha cUCTeMbl OTCU€Ta, KOTOPBIE ABMXKYTCS [0 OTHOLIECHHIO
JIpyT K OpYTy PaBHOMEPHO U MPSAMOJIUHEIHO MOJ AeHCTBHEM HHEpIUHU (MHEpLUUATbHBIE CHCTEMbI
0TCYETa) CO CKOPOCTSIMH, COIIOCTAaBUMBIMHU CO CKOPOCTBhIO cBeTa c. [[nst takux cucrem X. Jlopeny
peIoKUI peodpa3zoBaHus, Hocsue ero uMi. [lpu v <<c mpeobpa3oBanus JlopeHua nepexoast
B IpeoOpazoBaHus ['amuies, HO €ciIM CKOpPOCTh V CONOCTaBUMa CO CKOPOCTBIO CBETa ¢, TO
MPOSIBJISIFOTCS CYLIECTBEHHBIE OTIMYMS OT HEPEISTUBUCTCKONW KApTUHBI IPOCTPAHCTBA-BPEMEHH :

¢ coOBITHA, KOTOPbIE MPOUCXOASAT OJHOBPEMEHHO B OJHON CHUCTEME OTCYETa, MEePECTat0T
OBbITH OZTHOBPEMEHHBIMH B JPYTOi; MEHSIETCS M 3aKOH PeoOpa30oBaHUsl CKOPOCTEH;

{0 TNpOCTPAaHCTBEHHbIE W BpPEMEHHBIE NPOMEXKYTKH HE OCTAIOTCSI HEU3MEHHBIMH IIpH
IIEpPEXo/le U3 OJHOM CHUCTEMBI OTCYETA B JPYIryl, ABMXKYILYIOCS OTHOCUTEIBHO IEPBOH CO
CKOPOCTBIO V.

Baxsblil m1ar B MOHMMAaHUM CYIIHOCTH IMPOCTPAHCTBA M BPEMEHHU CBSI3aH C CO3JaHUEM
A.Dunwmennom (1905) cnemumanbHOM Teopuu OTHOCHUTENbHOCTH. OH TOKa3al, dYTO B
npeoOpaszoBanusax JlopeHra oTpaxkaroTcsi HE pealibHble U3MEHEHUsSI pa3MEpOB TeN MpPU JBHKEHUU
(4TO MOXHO TMPEJACTaBUTH JHIIb B AOCOJIOTHOM MIPOCTPAHCTBE), a W3MEHEHHUS pe3yJIbTaTOB
MU3MEPEHHS] B 3aBUCHUMOCTH OT JABW)XEHHUS CHCTeMbl oTcueTa. OTHOCHUTEIBHBIMU OKa3bIBAJIUCh U
«UTMHA», U «IIPOMEKYTOK BPEMEHM» MEXAY COOBITHSMH, U JaXKe «OAHOBPEMEHHOCTH)» COOBITUH,
MHA4Ye TOBOps, HE TOJBKO BCSIKOE [BWKEHHE, HO M IPOCTPaHCTBO, U Bpemsa. Hcxoms wus
HEBO3MOKHOCTH OOHApyXUTh aOCOJIIOTHOE IBUXKEHHE, DUHIITENH ciesiail BbIBOJ O PaBHOIPaBUU
BCEX MHEpLHUAIBHBIX cUcTeM oTcdera. OH copMyaHpoBal JBa MOCTYyNaTa, ASNABIINX H3IHUIITHEH
TUIOTE3Y O CYIIECTBOBaHMM »HGUpa U COCTABUBIIMX OCHOBY OOOOIIEHHOrO MpHHIIMIIA
OTHOCUTENLHOCTH: 1) Bce 3aKOHBI (PU3WKH OJWHAKOBO MPUMEHHUMBI B JIO0OW WHEpLHATHHOU
CHUCTEME OTcueTa M He JOJDKHBI MEHSTbcA MpH mnpeoOpasoBanusx JlopeHiua; 2) cBeT Bceria
pacrpocTpaHsieTcs B CBOOOJHOM IPOCTPAHCTBE C OJHOM M TOM K€ CKOPOCTBIO HE3aBHCHMO OT
JIBIDKCHUSI HCTOYHUKA.

B pamkax oOmieil Teopur OTHOCHUTENBHOCTH OWHINTEWHA CYHUTAETCS, YTO CTPYKTypa
IIPOCTPAHCTBA-BPEMEHH OINPEENIAETCS paclpeiesieHueM Macc Marepuu. Tak, B KJacCHYecKOi
MEXaHHUKE MPUHUMAETCS, YTO eclii OBl BAPYT BCe MaTepualbHbIe BEIIM UCUYE3IH, TO IPOCTPAHCTBO U



BpeMs octajuch Obl. COrflacCHO TEOpPUHM OTHOCHTEIBHOCTH, MPOCTPAHCTBO M BpeMs MCUE3NIU OBl
BMECTE C 3TUMHU BEILIAMHU.

B coBpeMeHHO# Hayke HCHOJB3YIOTCS TaKWe MOHATHUS, KaK (pru3nyeckoe, reoorHiecKoe,
reorpaguueckoe, OMOJIOrMYECKOe, ICUXO0JIOTMYECKOe, COLMaIbHOE IPOCTPaHCTBO U Bpems [4, 11,
12 u gp.]. IlpomutrocTpupyeM 3TO Ha ABYX BHJIAX MPOCTPAHCTBA M BPEMEHH - OMOJOTHYECKOM U
IICUXOJIOTHYECKOM.

Buonocuueckoe ~ TNPOCTPAaHCTBO M BpeMs  XapakTepusylwT  crenuduyeckue
IIPOCTPAHCTBEHHO-BPEMEHHBIE CBOMCTBA IIapaMETPOB OPraHUYECKOM MaTepuu: ACHMMETPHIO
pAacIoNIO’KEHHsI aTOMOB B MOJIEKYJIax OejKa M HYKJIECHHOBBIX KHCJIOT; COOCTBEHHBIE BPEMEHHBIC
PUTMBI M TEMIIbI M3MEHEHUS BHYTPHOPraHU3MEHHbIX U HAJOPraHU3MEHHBIX OHOCHUCTEM;
B3aMMOCBS3b U CUHXPOHHU3ALUI0 PUTMOB JPYT € IPYrOM, a TAK)KE C BpallleHuEM 3€MJIM BOKPYT OCU
Y CMEHOM BPEMEH roja.
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Puc. 5.1. 3asucumocts TeMna OHOJIOTH-

YECKOro BpEMEHH 4€JIOBCKA OT €ro BO3pacTta

Jlist ananm3a OMOJIOTUYECKOTO BPEMEHH YeJIOBEKa MOJIe3HO 00paTtuThes K puc. 5.1 [2], rae
JaHa 3aBUCHUMOCTb TeMIla OMOJIOIMYECKOTO BPEMEHH 4YellOBEeKa OT ero (pu3M4eckoro BO3pacTa.
I'paduk MocTpoeH Ha OCHOBE aHaIM3a JAaHHBIX O JJIUTEIBHOCTH 3aKHUBIICHUS PaH, TeMIlepaType
Tena, coctaBe KpoBH, KoHueHTpauuu J[HK B opranusme, copep:kaHuM TIIOKO3bl B TKaHSIX U
MIOKA3bIBAET, YTO eciu i 10-1eTHero yeaoBeka NPUHITH TEMIT OMOJIOTHYECKOTO0 BPEMEHH 3a OJIUH
roji, TO B TPEXJIETHEM BO3pacTe 3TOMY BPEMEHH COOTBETCTBYET 6 JieT, a B 70-JI€THEM - BCEro
HECKOJIbKO MecsileB. AHaJlloTWYHble TpadUKH TMOCTPOEHBI i PbIO, MyX Jpo30(ui, MBIIIEH,
Jomaield, MOJTIOCKOB. bolee Toro, Takue rpaduky 3aBUCUMOCTH TEMIIa BPEMEHU CHCTEMBI OT €0
BO3pacTa MOXHO CTPOUTH M JUIsI HEXKHBOW TPHUPOILI B BHJE TpaduKa CKOPOCTH pPa3pyLICHUS
TOPHBIX CHCTEM Pa3HOTO BO3PACTa, CKOPOCTH POCTA OBpara Ha pa3HbIX CTAIUSAX €r0 Pa3BUTHS U T.1.

Ilcuxonocuueckoe TPOCTPAHCTBO M BPEMsl XapaKTEPU3YIOT OCHOBHBIE CTPYKTYpBI
MPOCTPAHCTBA M BPEMEHH, CBSI3aHHBIE C BOCIPHUATHEM M TAK HA3BIBAEMBIMHM IE€pPLENTUBHBIMU
(BKYCOBBIMH, BHU3YaJIbHBIMH M T.1I.) mojsiMu. McciemoBarensMu BBISIBIEHBI HEOTHOPOIHOCTH
MEPLUENTUBHOTO MPOCTPAHCTBa, €ro acuMmerpusi, dhdexT oOpaTUMOCTH BpPEMEHU B
Oecco3HaTeNbHBIX M TPAHCIICUXMUECKUX TMpOIeccax, a TakKe CHHXPOHH3M TMCUXHUYECKUX
MIPOIIECCOB, COCTOSIINI B OJTHOBPEMEHHOM IMapalIeIbHOM MPOSBIIEHUN UICHTUYHBIX TICUXMUYECKUX
NEepPEeKUBAHUN Y JBYX WJIM HECKOJBKUX 4elOBeK. JlJis MILTIOCTpaluy MCUXOJIOTHYECKOTO BPEMEHH
MO>HO TPUBECTH IIUPOKO M3BECTHOE BBICKa3biBaHWE Hemenkoro ¢uiocoda A. lllomenrayspa o
TOM, YTO B JETCTBE BpeMs HUAET OYeHb MEJJICHHO, B IOHOCTU -ObICTpee, HO BCE paBHO eIe
«TIepeIBUTaeT HOTH», B 3PEJIOM BO3pAcTe OHO YK€ «UJET B HOTY» CO CTapeHHEM, a B CTapOCTH
MYHTCS, Kak cTpena. KoHeuHo e Kax bl YeJIOBEK MCHBITHIBAJ MOMEHTHI, KOTJIa BPEMSI «MUHUTCA,
KaK cTpela» WM «TSHEeTCs, Kak pe3uHa». [IpousumrocTpupoBaTh pas3inyHOE BOCIPUSTHE
MIPOCTPAHCTBA MOKHO, HAIIPUMEP, HATIOMHUB O TOM, YTO OJJHO U TO K€ MOMEIICHHE OJAHUM JIFOIIM
MOKET Ka3aThCsi OOJIBIINM, a IPYTUM - MATICHBKHUM.

Kpome paccMOTpEeHHBIX THIOB MPOCTPAHCTBA U BPEMEHH B JIMTEpPAType OOCYKIAIOTCS
po0JIeMbl TE€0JIOIMYECKOro, reorpaduyeckoro, COLMAIbHOTO M APYTUX THUIOB IPOCTPAHCTB U
BPEMEH, BBIJICISIFOTCS UX CIeU(pUYECKUe YepThl U XapaKTepHble 0coOeHHOCTH. [Ipr 3TOM 00BIYHO



AHATM3UPYIOTCS  HEOTHOPOJHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYp, CHelnuduIecKkue
MPOCTPAHCTBEHHBIE OTHOIICHUS MEX]y 3JIEMEHTaMH, PUTMbI U TEMITb U3MEHEHHUS, YCKOPEHHE WU
3aMeJUIEHHME TEMIIOB pa3BUTHS pPAacCMaTpPUBAEMbIX B KOHKPETHOM OTpaciad €CTeCTBO3HAHUS
00BEKTOB.

Bonpoc 2. CBoiicTBa NIpOCTPAHCTBA U BPeMEHH

Jlo HacTosIIero BpeMEHU HET €IUHOM MOJIENN MPOCTPAHCTBA U BPEMEHH, IPUMEHUMOM BO
BceX o0nacTax ecrecTBo3HaHWsA. CKOpee MOXKHO TOBOPHTH O BbIOOpE M CO3JaHUM MOAXOJSIICH
MOJIEJHN MPOCTPAHCTBA U BPEMEHHM JJISl PElICHUS KOHKPETHBIX 3a7lad B Pa3HbIX OTPACISAX HAYKU O
npuposie. Beioop HEKOTOPOH MOJEIN NPOCTPAHCTBA U BPEMEHM WM €€ U3MEHEHHUE MMEET CMBICI
JUIIb B Ciy4ae, €Clid 3TO MPHUBEAET K HOBOM HCCIIENOBATENbCKON MPOrpaMMe, CIOCOOCTBYIOIIEH
0oJsee riy0OOKOMY NPOHMKHOBEHHIO B CYIIIHOCTh U3y4aeMOr0 SIBJIEHHUS, TIOJyYEHUIO HOBOT'O 3HAHMSL.

CyiecTBYIOT pa3Hble MOAXOAbl K PEHICHHI0 MpoOJeMbl O TaKUX cleuuUuuecKux
CBOMCTBAaX MPOCTPAHCTBA © BPEMEHHU, KaK CaMOCTOATEIbHOCTb, MEPHOCTb, CHUMMETpHS,
00paTUMOCTh, KpUBH3HA, COOTHOIIICHUE (PU3UIECKOTO U TEOMETPUUYECKOTro moaxooB [5, 10, 11, 13,
14]. Onno u3 Hanbomnee 00CYX /TaeMBbIX CBOMCTB MPOCTPAHCTBA M BPEMEHHU CBSI3aHO C BBISIBICHUEM
ero CcamocmosmenbHol cywHocmuy. 3]1eCh TOBOPAT O JBYX KOHIIEMIUAX: CyOCTaHIMAIbHON U
PENSIIMOHHON (PENATUBUCTCKOM).

Cyb6crannuanbHasi KOHIIETIUS [TOApa3yMeBaeT, YTO NP OMMCAHUU MPUPOTHBIX TMPOIIECCOB
HCIIOJIb3YIOTCSI CPE/ICTBA KIACCUYECKON MEXaHUKH U MIPOCTPAHCTBO U BPEMsl BOCIIPUHUMAIOTCS KaK
HEYTO CaMOCTOSITENIbHOE: TPOCTPAHCTBO — HEKOTOPOE MYCTOE BMECTHUIIUIIIE TEJ, @ BPEMsI — HEUTO
IPOTEKAroIee paBHOMEPHO M MHAYe Ha3bIBAIOLICECs IIUTENbHOCTRI0. CaMO CIIOBO «CyOCTaHIIMS»
(ot mat. substantia - CymHOCTB; TO, YTO JIGKHT B OCHOBE) MOAPAa3yMEBACT HEUTO OTHOCHTEIHLHO
YCTOMYMBOE WJIM, APYTUMHU CJIOBAMHM, TO, YTO CYILECTBYET CaMO IO ceOe, HE 3aBUCUT HU OT YEro
apyroro.B cBsi3M ¢ CcaMOCTOATEIBHOCTHIO CYIIHOCTH TMPOCTPAHCTBA U BPEMEHH BO3HUKAET
NOTPEOHOCTh B TOWCKE CHENH(PUYECKHMX MX CBOWCTB. B mmreparype »dta mpobiema
paccMaTpuBaeTcs IPUMEHHUTEIbHO KO BpeMmeHu. Hanmpumep, coBetckuit actpodusuk H.A. Kosbipes
B 1963 r. B cBoeii pabore «lIpuumHHas MeXaHMKAa W BO3MOXHOCTh SKCIEPUMEHTAIBHOTO
WCCIICIOBAHMsI CBOMCTB BpPEMEHH» OOpaTWi BHHMaHuE Ha cienymromue oobcrostenbctBa [10].
BOBIIMHCTBO 3aKOHOB MEXaHMKM IO OTHOUICHUIO KO BpEeMEHH cuMMmeTpudHo. OnHako B
JNEHCTBUTENLHOCTH HAOII0JaeTcs HamnpaBleHHOE pa3BUTHE MHUpa. HecHMMETpHYHOCTH 3TOTO
npouecca OOBIYHO OOBSCHSETCS IMEPEXOJOM CHCTEM U3 MAaJOBEPOATHOIO COCTOSIHMSI B OoJjee
BeposaTHOe. Ho peanbHast kapTrHa Habm0qaeMoi BeeneHHOM MPOTHBOPEUHUT 3TOMY YTBEPKICHUIO.
Ko3bIpeB mpennonoxuil, YT0 HECCUMMETPUYHOCTh €CTh CBOWCTBO CaMOT'0 BPEMEHH, a XOJ BpEMEHU
JOJKeH OBbITh YHHUBEPCAIBHON TOCTOSHHOW U OMPENENSThCS MO OTHOIIEHHIO K HEKOTOPOMY
WHBApUAHTY, KOTOPBIM MOXKET CIIYKHUTh MPOCTPAHCTBO. OH BBEJ TPU aKCHOMBI IPUUYMHHOCTHU: 1)
MPUYMHBL M CIIEJCTBUS BCEr/a Pa3leNsiFoTCsl MPOCTPAHCTBOM; 2) MPUYHHBI U CIEACTBUS BCEraa
paszuenstoTcs BpeMeHeM; 3) BpeMs 00J1aaeT abCOMIOTHBIM CBOMCTBOM, OTIUYAIONIUM Oyyiiee OT
npoueamero. Ecnu 3T0 Tak, TO B IPOCTPAaHCTBE-BPEMEHM JOJKHA CYUIECTBOBAaThH TOYKa, HE
MpUHAJIeKANass HU TPUYMHE, HU CIEJCTBUIO, a HAJIMYME XOJa BPEMEHHU JOJDKHO CIIYXKHUTh
00BSCHEHHUEM TOTO, YTO MPH H3OTPOIMHOCTH MPOCTPAHCTBA (HE3aBUCUMOCTU CBOMCTB (DPM3HUECKUX
SBJICHUM OT HaNpaBJI€HMs) B HEM BCEr/ia pa3jInyaroTcs IpaBoe U JIEBOE Hayaa.

PensimonHas (pensTHBUCTCKas) KOHLEMIUS HCIONb3yeTCs B Cllydae, €cld OIHUCaHUE
SBJICHUN JIEHCTBUTENIBHO TpPeOyeT MPHUBJICUEHUS TEOPUHM OTHOCUTENbHOCTH A. DHHIITEIHa, Tne
MIPOCTPAHCTBO U BPEMSI CYIIECTBYIOT MOCTOJIbKY, ITOCKOJIBKY CYIIECTBYET MAaTepHs, T.€. €CIU BAPYT
HCYE3HET MaTepusi, TO MCUE3HET U TMPOCTPAHCTBO, M BpeMs. OTa KOHIENIHS OTPHUIIAeT
CaMOCTOSITENIbHYIO CYIIHOCTh MPOCTPAHCTBA U BPEMEHH, pacCMaTpUBasi BpeMsl KaKk OTHOILIEHHE WIH
CUCTEMY OTHOUIEHUH MeXIy (pu3ndeckumMu coObITusAMU. B ee pamkax 11 BpeMeHu Haubosee sICHO
PacKpbIBAIOTCSI OTHOUIEHHUS paHbLIE-TIO3KE, OYEHb BaXXHbIE C TOYKU 3PEHHUS TPUUYUHHO-
CJIeICTBEHHOr0 aHanu3a.B nurepaType oOCyxaaercs Takoe CBOMCTBO MPOCTPAHCTBA U BPEMEHH,
KaK UX MmepHocms. OOBIYHO MOJ MEPHOCTBIO MOHUMAIOT KOJUYECTBO 3aMEPOB, KOTOPBIE CIEIyET
cAenaTh JUIsl OJAHO3HAYHOIO OINpeAeNieHUs MecTa HEKOTOpoil Touku. Tak, 4ToObl OJHO3HAYHO
OTIPEICIUTh MECTO TOYKH B MPOCTPAHCTBE B (DUKCHPOBAHHBIM MOMEHT BPEMEHHU, HEOOXOAMMO M



JIOCTaTOYHO yKa3aTh TPU €€ KOOpAuHaThl. B Hamboree MpUBBIYHON MPSIMOYTOJIBHON NEKapTOBON
CHUCTEMe KOOPJIMHAT 3TO X, Y, Z - JJINHA, IIUPHUHA U BbIcOTa (pHC. 5.2, 0); B CPEPUUECKON CUCTEME
KOOpAWHAT TpeOyeTcs yKa3aTh paguyc-BeKTOp fu yriel o U 3 (puc. 5.2, 6); B HMIMHIAPUYECKON
cucTeMme - BhIcOTy h, paguyc-BekTop ru yroi o (puc. 5.2, 6).

Cuntaercs, 4TO BCE MaTepUaIbHbIE MPOLIECCH] U B3aUMOJICHCTBUS PEAIN3YIOTCS UMEHHO B
IPOCTPAaHCTBE TpeX u3MepeHuil. B onHOMEepHOM (IMHUS) WIM JBYXMEPHOM (IUIOCKOCTB)
IIPOCTPAHCTBE HE MOTYT IPOUCXOJIUTh B3aUMOAEWUCTBUA 4YacTULl U Tmosiel. Tpu uzMepeHus
ABIISIIOTCSL  HEOOXOIUMBIM M JIOCTaTOYHBIM MHUHMMYMOM, B paMKax KOTOPOIO MOTYT
OCYILECTBIISAITHCS BCE THITBI B3aUMOCHCTBUI MaTepUaIbHBIX OOBEKTOB.

&

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

B mnacrosimee Bpems He W3BECTHO KakuX-THOO (OpM IBIKEHUS W B3aHMMOJACHCTBUS,
KOTOpble TpeOoBalu Obl YETHIPEX- WU ISTHUMEPHOTO IMPOCTPAHCTBA, U BO3MOYKHOCTh TaKHX
IIPOLIECCOB HE BBITEKAECT HU U3 KAKUX YCTAaHOBJICHHBIX 3aKOHOB IIPUPOJIBI.

B nureparype HepenkH pacCyXACHHS O BO3MOXKHOCTH CYIIECTBOBAaHHS IPOCTPAHCTB
Oonbiiero kosuyecrBa u3MepeHuil. Tak, B mocienHee BpeMms Oblla BbIIBUHYTa TMIIOTE3a O
peanbHbIX 11 um3MepeHusx B 00JacTH MHUKpPOMHpa B IE€pBble MOMEHTBHI POXJIEHHs Haulen
Bcenennoii: 10 - mpocTpaHCTBEHHBIX M OAHO — BPEMEHHOE; 3aT€M OHU 00pa3yloT 4-MepHBIH
IIPOCTPAHCTBEHHO-BPEMEHHOM  KOHTMHYYM. JTa THIIOT€3a CBf3aHa CO  CIEAYIOIIUMU
oOcrosiTenscTBaMu. B MaremMaTuke U QuU3MKe MIHMPOKOE NMPUMEHEHHE MOIYUYHUIIO MPEACTaBICHUE O
MHOT'OMEPHBIX (N-MEpHBIX) MpOCTpaHCcTBaX. J(aHHass MaTeMaTudeckas aOCTPaKLUs UIPAET BAXKHYIO
posb. Kaxnasg koopAuHaTa MHOTOMEPHOTO MPOCTPAHCTBA MOXKET YKa3blBaTh Ha Kakoe-TO J100oe
CBOWCTBO paccMaTpuBaeMoi (PM3NYECKOI pealbHOCTH - TeMIepaTypy, IIOTHOCTh, CKOPOCTh, Maccy
u T4 Ecim d4ueno Takux  mapaMmMeTpoB  BMECTE € IIPOCTPAHCTBEHHO-BPEMEHHBIMU
XapakTEepUCTUKAaMHU PaBHO 7, TO CYUTAETCS, YTO OHM 00pa3yloT «-MEpPHOE MPOCTPAHCTBO, a
KOHKPETHBIE 3HA4YEHHUS CBOWCTB ONPEIECIAIOTCS KAaK TOYKM B «-MEPHOM IipocTpaHcTBe. [lpm
JIOCTaTOYHO OOJIBIIOM KOJIMYECTBE CBOMCTB M B3aMMOCBSI3aHHBIX MEPEMEHHBIX MOXXHO HMPUHTH K
MOHATUIO MHOTOMEPHOTO M Jake OECKOHEYHOMEpHOro mnpocTpaHcTBa. OJIHAKO TMOHATHE
IIPOCTPAHCTBA 31E€Ch MUMEET YCIOBHBIM XapakTep, TaK KaK IPHUMEHSAETCA Ul XapaKTEpUCTHKU
COBEPILECHHO JIPYrux cBOMCTB.UTO KacaeTcs MEPHOCTH BPEMEHH, TO YaIlle BCETO YKA3BIBAIOT HA €r0
OJIHOMEPHOCTB: /ISl ONpPEACIECHUSI BPEMEHHM IOCTATOYHO 3aJaTh OJHY KoopauHaty. Ilo mMHeHMIO
C.T. MentoxunHa, ecind Obl BpeMsl MMEJIO HE OJHO, a JIBa, TP H3MEpEeHHs] U OOoJjblle, TO 3TO
03HayayIo Obl, YTO MApaIENIbHO HALLIEMY MUPY CYIIECTBYIOT aHAJIOTUYHbIE U HUKAK HE CBS3aHHBIE C
HalllUM MUPBI-IBOMHUKH, B KOTOPBIX TE€ JK€ COOBITHA pa3BOpauMBaIOTCSI B TOM Ke
nocienoBarenbHOCTH. COOTBETCTBEHHO y Ka)JIOTO YeJIOBEKa JOJDKHBI ObUTM OBl CYIIECTBOBATh
JIBOMHUKHM B KaXKJOM W3 NapajuieabHbIX MUpOB. HO I Takux mpennosioKeHUH HET OCHOBAHMU

[19].

Hpyroil Touku 3peHust mpuuepxkuBaercs poccuiickuii reorpag O.I'. Cumonos [5]. On
[0JIaraeT, YTO BIIOJHE BO3MOKHO NPEIIOKUTH JIBYXMEPHYIO MOJENb BPEMEHH, IOJE3HYIO s
OTMCAHMsI ¥ M3YYEHUS] HEKOTOPOTO KJIacca COOBITHI, M paccMaTpuBaeT ee Ha MpUMepe HEKOTOPBIX



reorpauecKux SBICHUNA. 37ieCh CIEeAyeT BCIOMHHUTb O IBYX THUIIAX BPEMEHU — COJHEYHOM H
ayHHoM. C ¢azaMu JTyHHOTO M COJIHEYHOTO KaJleHJapel MOTYT ObITh CBSI3aHbl pa3IUYHbIE COOBITHUS.
M3BeCTHO, YTO 3TH BEKTOPHI BPEMEHU HE3aBHCHMBI U HE COBHAJAIOT MO (a3am, a UX NEpUOIbI HE
ABJISIFOTCS KPaTHBIMU JAPYT pyry. Tak, u3ydas siBJICHUs Ha 3eMile, MOKHO OTBICKaTh CPEAHN HUX TE,
KOTOpBIE CBSI3aHBI JINIIb C IPAaBUTALMOHHBIMU NOsIAMU 3eMits - JIyna u 3emns - Conniue. DT noss
MOTYT HaKJIa[bpIBaTbCs APYr HA JIpyra, TO CyMMHUPYSChb, TO BBIYMTAsCh. B TakoM ciydae MOXKHO
rOBOPUTH 00 M3YyYEHHM T'PAaBUTAI[MOHHOW CHUCTEMBI M3 TpeX Tel. B Takoil cucreme KOIUYeCTBO
BEKTOPOB BPEMEHH COBIAJAeT C KOJMUYECTBOM CTemeHei cBoOojbl. IlycTh B mpocTpaHCTBE ABYX
BEKTOPOB BPEMEHHU OCh X COBIAJAET C BEKTOPOM COJHEYHOI'O BPEMEHH, a OCb Y — C JyHHbIM. B
a3y HOBOJIYHHUS CUJIbI TYHHOTO U COJIHEYHOT'O MPUTSIKEHHUM CKIIAbIBAIOTCS, a B (ha3y MOJIHOIYHHS
— BblunTatoTcs. IloaTomy B a3y HOBOSYHHST MaKCHMallbHBIE T'PAaBUTAIIMOHHBIE BO3MYIICHUS
ucnbiThiBatoT 3emiss u Comnne, a B ¢asy mnonHonyHus — Jlyna u ConHIe, MHHHUMYM
IPaBUTALMOHHON HAINPSHKEHHOCTH 3€MJIM NPUXOAUTCS Ha IMOJIHOJIYHHUE, KOIZa rpaBUTAllMIOHHBIE
noJisi BeIYUTAIOTCSA. TakuM oOpa3om, Ha 3emiie TpaBUTALIMOHHAs HAIpPSHKEHHOCTh HApacTaeT OT
NOJHOJIYHHSI K HOBOJYHHIO, a 3aTeM YyObIBaeT. I[Ipm HapacTaHMW TpPaBUTALMOHHOW BOJHBI
BO3HHMKAIOT OAHM A(dekTh, a Ha (oHe yObIBaHHS (CHATHS) HAINPSHKEHHOCTH - Jpyrue. Tak,
TEKTOHWYECKHE TPEIIMHBI B pa3Hbie (a3bl CHOKUMAIOTCS M PACHIMPSIOTCS; MPOILECCH], CBA3aHHBIC C
TPELIMHHO-TIOPOBBIM JABJIEHUEM IPYHTOBBIX BOJ, IPOTEKAIOT C Pa3HOM CUIIOHN U T.1I.

B obOmem cnyuae, mo mbiciu CUMOHOBA, BEKTOPOB BPEMEHH MOXKET ObITh HE [Ba, a
Oonbiie. Bpibop Mojaenu MHOTOMEPHOTO BpeMEHU (B YAaCTHOCTH, OMpENEICHHE KOJIMYecTBa
BPEMEHHBIX BEKTOPOB) yJIAETCsl OCYIIECTBUTH JOBOJBHO MPOCTO B TOM Cllyyae, KOIJa M3ydaeMble
MPOLIECCHl MPUYUHHO HE 3aBUCAT APYT OT APYra U UX MOXKHO IMPEACTABUTH cede KaK LHUKINYECKU
IPOSIBIISIOLIMECS, IPUYEM LIUKJIbI MOTYT JJIMTHCS HE YacaMH U CyTKaMM, a r0JlaMu, CTOJIETUSMU U
JIaXKe ThICAYEIETUSAMU.

CumMeTpusi - OJHO U3 CBOMCTB IPOCTPAHCTBA U BPEMEHH. DTO CBOMCTBO 3aKJIHOYAETCS B
nepexojie OOBEKTOB B caMuX ceOs WM JAPYyr B Jpyra MpU OCYIIECTBICHUU OINpEAEICHHBIX
npeoOpazoBanuil. B HauOosiee IIMPOKOM CMBICIE CcuUMMempus — CBOUCMEO HeUSMEeHHOCU
(unsapuanmHocmu) OmoenbHbIX CMOPOH, NPOYUECCO8 U OMHOWIEHULl 00BbEKmMOo8 OMHOCUMENbHO
Hekomopulx npeobpazosanuti. CAMMETPUYHBIMA MOTYT OBITh BELIM, IPOLIECCHI, TEOMETPUUECKUE
burypsl, MaTeMaTHYeCKHE YypaBHEHUS, >KUBbIE OPraHU3MBbI, MPOM3BEICHHUS HCKYCCTBAa U T.1.
[IpeoOpa3oBaHus CUMMETPUU MOTYT OBITh U pealbHBIMU, U MBICICHHBIMU (IIPOCTPAHCTBEHHBIN
CIBMI, BpalllEHUE, 3€PKAJIBHOE OTPaK€HHWE B IPOCTPAHCTBE, 3apsOBOE CONPSDKEHUE -3aMEHa
YacTUILIBI HA aHTUYACTHULLY).

[IpencraBneHus 0 CHMMETPUHM UMEIOT OOJIBIIOE 3HAUEHUE MPAKTUYECKH BO BCEX OTPACIIX
€CTeCTBO3HAHUS. VICTOKM 3TOro MOHATUS BOCXOJSAT K AHTUYHBIM IPEACTABICHUSM O T'apMOHMHH,
KOTOpBIE UMENIN NPEUMYLIECTBEHHO JCTETHUYECKUN CMBICI COpPa3MEPHOCTH, YPABHOBEUIEHHOCTH,
YIOPSA0YEHHOCTH, KpacoThl M coBeplieHcTBa. CrHernualibHble Hay4yHble pa3pabOTKU MOHSATHS
cumMmerpun Hadanuch B XI'X B. B kpucraminorpapuu. Ycuwmusamu U. I'eccens (®panuums), A.
[lendmuca (I'epmanus), A.B. IN'agonuna u E.C. denopoBa (Poccus) Ob110 co3maHo ydeHue o
IIPOCTPAHCTBEHHON CUMMETPUHU, B KOTOPOM BblAeiaeHbl 230 BO3MOXHBIX TIPYII CHMMETPHH.
BHyTpeHHSAsT cUMMeETpusi Ompenensercd MOJEKYJISpHbIM CTPOEHHMEM BEIIeCTBa, O UeM
CBU/IETEJILCTBYIOT (POPMBI KPUCTAJUIOB MPUPOIHBIX MUHEPATIOB Pa3IMYHOIO XUMHUYECKOTO COCTaBa
U UX KpucTauinyeckoi pemerku (puc. 5.3). OcoOeHHO COBEpIIEHHBIX (OPM MOXKHO OOUTHCA,
BBIpAlINBas HICKyCCTBEHHBIE KPUCTAILIIBI.



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

B oxpyxatomiem Hac Mupe mnpeoOiaaroT J1Ba BHUJA CHUMMETPUM -3€pKalibHas, WU
OwnarepanbHas, CUMMETpusi U paauanbHo-myudeBas [20]. Kak okazanock, Bce, 4TO pacTeT WIH
JBUXKETCSI BEPTUKAIBHO OTHOCHTEIBHO 3EMHONM IOBEPXHOCTH, HMEET pPaaualbHO-IY4EBYIO
CUMMETPHIO B BHJIE Beepa IEPECEKAIOIUXCs IJIOCKOCTEH CHUMMETpPUHM, a BCE, 4YTO pPACTET M
JBUKETCSI TOPU3OHTAIBHO WJIM HAKJIOHHO MO OTHOILIEHHUIO K 3€MHOM MOBEPXHOCTH, MOJUUHSAETCS
OwnarepaibHON CHUMMETpPUH (OJHA TUJIOCKOCTh cuMMeTpur). OJHAKO HM3BECTHO, YTO 3EMHOE
TATOTEHUE BIUSET JIMIIb HAa BHEIIHIOW (Gopmy mpupoansix Ten. CrienoBarenbHo, ¢opma JTr000ro
00BEeKTa CBs3aHAa KaK C €ro BHYTPEHHHMMH CBOWCTBAMH, TaK M C BHEIIHUMH (aKTOpaMH,
BO3/ICHCTBYIOIIMMU Ha 3TOT OOBEKT.

CooTHoIIEHNST BHYTPEHHEH M BHEIIHEW CHUMMETPHUM MOJIYYMIM OTPAKEHHUE B NPUHIIUIIE
cummetpuu I1I. Kiopu. B ynpomienHoit ¢dopMe OH 3BYUHT Tak: CUMMETPHUS MOPOKAAIOIICH CPEIbI
HaKJIa/IbIBAETCsl HA CUMMETPHUIO Tena, oOpasyrolerocs B 3To cpene. [lonyuuBiiascs B pe3ysbrare
dbopMa Tena coxpaHsieT TOJIbKO T€ SJIEMEHTHI CBOEH COOCTBEHHOW CHMMETPHH, KOTOPbIE COBIAJAI0OT
C HAJIO)KEHHBIMH Ha HErO 3JIEMEHTaMH CUMMETPHUH CPEbI.

Wnest cummeTpun J€KUT B OCHOBE MHOTHX HCCJIEIOBaHUI coBpeMeHHON Hayku. Tak, @.
Kneitn (I'epmanus), paccMaTpuBaBUIMI pa3jMyHble TIE€OMETPUM KaK TEOPUM HWHBAPHUAHTOB
ONpeeNIEHHBIX TPYNN MNpeoOpa3oBaHMil, BHEC CYIIECTBEHHBIM BKIaA B (GOpMUPOBaHUE
COBPEMEHHOT0 TOHATUS CUMMETPHUU, TECHO CBSI3aB €ro C MOHATHEM HHBAPUAHTHOCTU U TEOPUU
rpynn. Teopemsl 3. Herepa (I'epmanus) MO3BONMIAM CBSA3aTh NPOCTPAHCTBEHHO-BPEMEHHYIO
CUMMETpUI0  (MHBapUaHTHOCTb) YPaBHEHMM MaTeMaTHueckoll (U3MKM C  COXpaHEHUEM
(byHAaMEHTaNBHBIX (U3MUECKUX BEIMYUH - SHEPTUU UMITYJIbCA, MOMEHTA KOJIMYECTBa JIBMKEHUs. B
JAIbHENIIIEM HCCIIeIOBaHNE B3aMMOCBA3HM NMPUHIUIIOB CUMMETPHUH C 3aKOHAMU COXPaHEHMsI CTajlo
OJITHUM W3 MarucCTpaibHbIX HAaNpaBlIeHUH pa3BUTHS (PUZHUKH.

B xumuu u Ouosiornu Ha MEpBBIM MJIAH YacTO BBIXOJUT aCUMMETPHUSI KaK OMNPEEeNIEHHOE
HapylIeHHEe CHUMMETPUHU, OCOOEHHO XapaKTEpHOE IS >KMBBIX OPraHM3MOB Ha MOJIEKYJISIPHOM U
MOP(}OIOrHUECKOM YPOBHSAX UX CTPYKTYPHOIH OpraHu3aiy. DBOJIIOLUOHHOE Pa3BUTHE MAaTEPUU OT
IOPOCTBIX XMMHUYECKHUX COCTUHEHMH K CIIO)KHBIM OpPraHHYeCKUM M OHOJOIMYECKHM CHCTEMaM
OoOHapyXHuBaeT OOUIyI0 TEHACHLUIO YMEHBUICHUS CTENEHHM CHMMETPUU U COOTBETCTBEHHO
Bo3pacTtanue acummerpuu. B.M. BepHaznckuil Buien B CUMMETPUHN KIIIOU K Pa3JIENIEHUIO )KUBOM U
HEXMBOW MPHUPOAbI, YKa3blBasi HA TO, YTO MpaBHU3HA MU JIEBU3HA B MHUPE KPUCTAJUIOB HE UIPAIOT
NPUHIUIMAIBHON POJM, a AJA JKUBBIX OpraHW3MOB HaOmojaercs uHas kaptuHa. JI. Ilactep
MOKa3aJ, 4TO B MPOAYKTaX OMOXMMHUYECKHUX IMPOIIECCOB MPEOOIaar0T JU00 MpaBbie, JUOO JIEBBIC
u30Mepsl BemiecTBa. B 0000mIeHHOM BuAE€ B OMOJIOTUM YCTAaHOBJIEHO, YTO TPOCTPAHCTBO,
3aHMMaeMOe€ JKHBBIM BELIECTBOM, XapaKkTepu3yercs acuMMmerpueid. Crielyer Takke OTMETUTh, 4TO B
MHUpE KPUCTAJUIOB OTCYTCTBYIOT OCH CHUMMETPHUH MSATOTrO, CEABMOr0, BOCBMOTO M 00jiee BBICOKHX
MOPSAJKOB, @ B MUPE PACTEHHUI U MPOCTEHIINX KUBOTHBIX OHH BCTPEUYAIOTCS JOCTATOYHO YacTo.

Bonpoc 3. O6paTuMocTh U reoMeTpUYeCKHe CBOMCTBA NPOCTPAHCTBA H BPEMEHH.

Obpamumocms TPOCTPAHCTBA U BPEMEHM - CBOMCTBO, TECHO CBSI3aHHOE C CHUMMETpPHEH.
Kak u3BeCTHO, B KaXXIylH0 TOUKY IIPOCTPAHCTBA MOXHO CHOBAa M CHOBa BO3Bpalarbcsi. B sTom
OTHOLIEHUH NPOCTPAHCTBO SBJIAETCA Kak Obl oOparuMbiM. UTO KacaeTcs BpeMEHH, TO OOBIYHO



MOTYEPKUBACTCS €T0 HEOOPATUMOCTh, 03HAYAIOIIAS OAHOHANIPABICEHHOE H3MEHEHHE OT MPOIILIOTO K
OyIyliemMy: Helb3sl BO3BPATUTHCSA Ha3aJ] B KaKylO-T1M00 TOUKY BPEMEHHU, HO HEJb3s U MEePEeCKOUYUTh
gyepe3 KakoW-TMO0 BpEeMEHHOW NPOMEXYTOK B Oymymiee. OTcCiofa Jenaercs BBIBOJ, YTO BpEeMs
COCTaBJISIeT KaK Obl PAMKU JIJIs1 IPUYMHHO-CJIEICTBEHHBIX CBSI3EH.

B Gosnee obmiem Buze pemieHue npodaemMbl 00paTUMOCTH CBA3aHO C PACCMOTPEHHEM JIBYX
MPOTUBOIOJI0KHBIX KOHIEIIINHI - CTATUYECKOW U TUHaAMU4eckoit [13].

CornacHO CTaTHYECKON KOHIICTIIMKM BPEMEHH, COOBITHS TPOILIOT0, HACTOSAIIETO W
OyIylIero CyuiecTBylOT B U3BECTHOU Mepe oJHOBpeMeHHO. Kpome Toro, Bce (hu3nuecKkue 3aKOHbI
WHBApUAHTHBI OTHOCUTEIBHO 3aMEHBI 3HAKa BPEMEHHU, ITOCKOJIbKY BpEMSI B YPABHEHUSIX JIBHIKCHHUS
KJIACCMYECKONM M KBAHTOBOM MeXaHMKH Oepercss B KBajapaTe. JTO HAaBOAMT HAa MBICIb, YTO BCE
(du3HYECKHEe MPOIECCHl MOTYT MPOUCXOIUTH OJMHAKOBO KaK B MPSMOM HAIpPaBJICHWH, TaK U B
oOpatrHoM. Ecnu 3T0 [eHCTBUTENBHO Tak, TO HMEETCS MNPUHIUIHAIbHAS BO3MOXKHOCTD,
nepeMeniasich BO BPEMEHH, OKa3bIBAaThCS B COOBITUSAX MPONUIOTO WIH OYyIyIIero, a TaKke
BO3BpalllaTbc U3 HUX B Hacrosmiee. (Craruyeckas KOHIICMIHUSA JOMYCKAaeT BO3MOKHOCTh
MOCTPOCHUS «MAIIIMHBI BPEMEHU» U HEKOTOpBIe apyrue 3(h(eKTsl u napamokcel. Tak, eciau TeueHue
BPEMEHH 3aBHCHUT OT CKOPOCTH JIBHXKEHUSI €r0 HOCUTEISI, TO MOYKHO IMPUHATH MapaJoKc OJIM3HELOB
B TEOPUH OTHOCHUTEIIBHOCTH, O KOTOPOM TOBOPWJIOCH paHee, a MMEHHO: BO3BPATUBIIUUCA U3
KOCMHUYECKOr0 MYTEIIeCTBHsI KOCMOHABT MO CYIIECTBY IOMajaeT B CBoe Oyayliee, a ero Opar,
OCTaBIIMICS Ha 3emile, BCTPEYAETCSI CO CBOUM MPOLUIBIM. OTH COOBITUS TPOUCXOIAT
OJIHOBPEMEHHO, T.€. B HEKOTOPBIii MOMEHT BpPEMEHH BCTPEUAIOTCS HACTOSIIEEe C MPOILIBIM U
HacTosmee ¢ OyaymmM. B Takoil BeTpeue OTCYTCTBYET CHMMETpPHS: OJHMH M TOT KE YCIIOBEK HE
BCTPEUAETCs Cpaszy M CO CBOMM IPOLUIBIM, U CO CBOUM OYIYIITUM.

Eme omun npumep. CBeT OT pa3iauyHBIX 3BE3J J0JIETAET JO0 HAC 3a pa3HbIe WHTEPBAJIBI
BPEMEHH; CJIEIOBATEIbHO, 00 UX COBPEMEHHOM COCTOSHUM Mbl HUYErO HE 3HAEM, a M3y4aeM UX
JaJIeKoe MPOIIUIoe, MPUHUMAs €r0 32 HaCTOosIIIEe.

B naykax o 3emie Takxke oOcyxmaroTcs Takue siBieHus. Eme B 1938 r. poccuiickuii
reorpad axan. K.K. MapkoB omnucan sBieHHE, KOTOpPO€ OH Ha3BaJll METaXpOHHOCTHIO. OHO
MPOSBISIETCS B TOM, UYTO HACTyIUIEHWE W dYepeloBaHue (a3 W cTaauil pa3BUTUS TEOCHUCTEM
MPOUCXOAAT HECHHXPOHHO B pa3HBIX YacTAX 3E€MHOIO IIapa, JaXKe €CIU STU TeOCHUCTEMBI
pacronararoTcs Ha OAHOM mupoTe. Hampumep, ycraHoBieHO, 4TO (OPMUPOBAHHUE JIEAHUKOBOTO
muTa AHTaApKTUIBI HAYAIOCh 3HAYUTENIBHO PaHbIe, YeM ojieficHeHne B CEeBEpHOM IMOIYIIapHH.

B HacTosiee BpeMs B Haykax 0 3emiie 00CYXIaloT TaKoe SBJICHHE, KaK MOJIUXPOHHOCTS,
KOTOpasi peArnosaraeT OJJHOBPEMEHHOE HATMYHE HECKOIBKUX IJIACTOB BPEMEHU B OJHOM OOBEKTE.
Bce OHM CymiecTBYIOT B HACTOSIIEM, HO, pacmojiaras HUX B HEKOTOPOM XpPOHOJIOTMYECKOU
MOCJIEIOBATEILHOCTH, MOKHO CaMble IPEBHUE M3 HUX HA3bIBaTh MPOIUIBIM, CPEAHEN aBHOCTHU -
HACTOAIIUM, & caMmble MOJOJbIe - OyaymuM. [loMMXpOHHOCTE CBOMCTBEHHa MHOTHUM MPUPOIHBIM
sapieHusM. [loaToMy cTaTWyeckas KOHIICMIMS HE TaK YK Hejerna, Kak €€ HMHOTJA IMBITAIoTCS
MpeACTaBUTH [5].

JlunaMuyeckasi KOHIETIIUS BPEMEHHU MPOTHUBOIOIOKHA CTATUUECKOW: B HEM €CTh JIMIIb
HaCTOsIIee, MPOIIOE CYIIECTBOBANO, a Oyayiiee TOJIbKO emle OyneT cymecTBoBath. K mpormomy
OTHOCSITCSI BCE€ T€ COOBITHS, KOTOpPHIE YK€ OCYIIECTBIJINCh M TPEBPATUIMCH B TMOCIEAYIOIINE.
byaymue coObITHS — 3TO Te, KOTOpble BO3HHKHYT U3 HACTOSIIUX U HEMOCPEJICTBEHHO
MPEAMIECTBYIOMUX MM COoObITHM. HacTositiee oxBaThIBaeT BCE TE€ SIBJICHUS, KOTOPBHIE PEATbHO
CYIIECTBYIOT U CIOCOOHBI K B3aMMOJEHCTBUIO MEXIy co0oi. B3anmmoseiicTBie BO3ZMOXKHO JIUIIHh
MIPU OJTHOBPEMEHHOM COCYIIECTBOBAHUN OOBEKTOB.

B pamkax nuHamMudeckoil KOHIIENIIMU HEBO3MOXKHO MOCTPOEHUE «MAILMHBI BPEMEHU» AJIs
nepeMenieHuss B mpomioe u Oyaymiee. Ecoum Obl myTemiecTBUE B IPOIUIOE ObUIO peaibHO
BO3MOXXHBIM, TOTJa, AOWIS MO0 HEKOTOPOTO MOMEHTa, «MAallMHAa BPEeMEHW» Hcye3ia Obl BMECTE C
HKHIAKEM, TTOCKOJIbKY B TIPOIIJIOM MX PeajbHO HE CYIIECTBOBANIO. A MPHU MyTEIIECTBUU B OyayIiee
HAJO eIIe BOCCO3JaTh HEKOTOPBIM OyAyIIMii MUp U3 HUYETo, KyJa-TO «CTPATaBy CYIIECTBYIOIIUN
MHp, 4TOOBI 3aT€M BO3BPATUTHCS B HETO.



C oTOl KOHUENIMEN CBsI3aHA HEOIPENEICHHOCTh IIOHATUS HACTOALIETO, ITOCKOJIBKY
HESICHO, KaKOoil MMEHHO OTPE30K BPEMEHHM MOXKHO CUMTATh HACTOSALIUMM - MUT, JIeHb WM Oosee
IPOJOJDKUTENbHOE BpeMs. (OTa mpobiieMa CTOUT U IEpel IMPEACTABUTEISIMH T'yMaHUTAPHBIX
JTUCIUIUIMH, HalpuMep COBPEMEHHOCTh B ucTopuu.) IIpeacraBieHue O HaCTOSILIEM MOXKHO
npeJeNbHO CY3UTh, BBIOMpas Bce Oosee W Oojiee KOPOTKHE OTPE3KHM BPEMEHH U JOBEAS MX [0
WHTEpBaJia, JOCTaTOYHOIO JUIsi TOTO, YTOOBI €ro HEBO3MOXXHO ObUIO MPUHATH 32 HACTOSIIEE.
[TosiBsieTcs omylieHHe, YTO HET HE TOJIBKO MPOLLIOro U Oyayiiero, Ho U Hacrosiuero. Bee, uro
OBLIO, — YK€ MpoluIoe, Bce mocienytouiee - eme B OyaymeMm. Ho Hacrosimiee Moxer ObITh U
pacuIMpeHo B 3aBUCUMOCTH OT COIIOCTABIISIEeMbIX MHTEPBAJIOB U MACIITA0OB COOBITHS JI0 Yaca, JIH,
roja u T.1.

OOBIYHO TOBOPAT, YTO JIi OOBEKTOB M SBJICHUI HACTOSIIEE BPEMS OXBATHIBAET TOT
MHTEpPBaJ, B TEUCHUE KOTOPOr0 OHU (PU3NYECKU MOTYT B3aUMOAECHCTBOBATH MEXIYy COOOM myTeM
oOMeHa BemecTBOM M »Heprueil. Ecmum Obl CKOpPOCTH pacrpOoCTpaHEHHs BO3ACHCTBHIA Obuia
OECKOHEYHOM, TO 3TO HACTOAIIEE MPEACTABISAIO Obl COOON CKOJIb YrOJHO Mallblii MWT, NalolIuit
MTHOBEHHOE CEUYCHHE BCEX COOBITUH BO BceneHHO# - HacToAmmX, Mponuibix W Oymymmx. Ho
CKOPOCTh PacHpOCTpAaHEHUS BO3JCUCTBUN KOHEYHA W, MO COBPEMEHHBIM IIPE/ICTaBICHUSIM, HE
NPEBBIIAET CKOPOCTH cBeTa B BakyyMme. [losromy ¢u3myeckn MpOSBISIOIIEECS BO
B3aMMOJICHCTBHUAX HACTOSIIEe MaTepUaIbHBIX CHUCTEM OXBAaThIBAE€T TOT BPEMEHHOW HHTEpBal, B
TE€YEHHE KOTOPOro OHHM CIIOCOOHBI IPOB3aUMOAECHCTBOBATh. {151 371€eMEHTapHBIX YaCTHIl 3TO OyAyT
OUYeHb MaJjible OTPE3KU BpeMEeHH, HO AJs ["allakTUKK OHM BO3PACTAaIOT O COTHU ThICSY JIeT. BHyTpH
ATOr0 HACTOSIIETO JJIsl KPYIHBIX CUCTEM MOTYT YKJIAJbIBaThCsl COOBITHS MPOILIOro, HACTOSIIETO U
OyIylIero MalbIX CHCTEM, CYIIECTBYIOIIMX HAMHOIO MeHbInee Bpems. Tonbko ceiddyac MbI
BOCIIPUHHUMAEM H3JIy4EHHE OT 3BE€3] M TaJIaKTHK, UCIYIIEHHOE THICSYM M MWUIMOHBI JIET Ha3al.
B3aumoneiicTBusi MeXAy HHUMH MOTYT OCYIIECTBISTHCS B TEUEHHE MIULIHOHOB JIET B 00OUX
HanpasyieHusXx. OTcrojla cieyeT OTHOCUTENIbHOCTh MOHATUS HacToduero. Ilpu 3ToM u3 cucrem
Oyaylero HUKakux BO3JEHCTBUIN U MH(GOPMAILIMU HE MOXKET MOCTYIaTh, MO0 ITU CUCTEMBI €llle He
BO3HUKJIM, HE 00JIa7al0T peajbHbIM CYLIECTBOBaHMEM. [leficTBHE Bcerna MpOMCXOAUT TOJIBKO B
OJIHOM HampaBlIiEHUH: OT MPOILJIOr0 K HACTOAILIEMY U OT HACTOALIETO K OirkaiiiemMy Oynyiemy, B
KOTOpO€ HAcTOslIee NEepPEeXOJUT, HO HHUKOrza HaoOoporT. [IpuHATO cuuTaTh, 4TO MOCIEIHEE
UCKJTIOYaeTCs 3aKOHOM MPUYHMHHOCTH.

I'eomeTprueckuii aHanu3 MPOCTPAHCTBA ONMUPAETCS MPEXK/IE BCEr0 Ha UCTOPUUECKHM OIBIT
3eMJIeN0Ib30BaHus. [lepBble HayYHBIE TEOMETPUUYECKUE TPECTABICHUS BBIPAXKEHBI B €BKJIN0OBON
FEOMETPHUH, MO KOTOPOH MPOCTPAHCTBO XapaKTEPU3YETCS] TPEXMEPHOCTbIO U H3O0TPOIHOCTHIO
(HEe3aBUCUMOCTBIO CBOWCTB OT HAIlpaBlIE€HMs), a MpsiMas €CTh KpaTdaillllee pacCTOSHUE MEXIy
nByMsl Toukamu. ['eomerpust EBkimza MCXOAWT U3 MATH aKCHMOM, WM IOCTYNaTtoB. bomee Bcero
CIIOPOB y MaT€MAaTUKOB BbI3bIBAJ IATHIN ITOCTYJAT, B COOTBETCTBUM C KOTOPBIM U3 OJJHOM TOYKH Ha
IUIOCKOCTH MOKHO MPOBECTH TOJBKO OJHY MPSAMYI0, KOTOpas He OyleT nepecekarbecsi ¢ JaHHOU. B
Hauvane XX B. Hemenkuit Mmatematuk K.®. ['aycc nmpusHai, 4To eciau 3TOT MOCTyJaar "3aMEHUTh
JPYTMMHU aKCMOMaMH, TO MOXXHO IOCTPOUTh HOBYIO I€OMETpHI0. Takue HOBbIE T€OMETPUHU OBbLIU
noctpoenbl H.W. Jlo6aueBckum (Poccust), b. Pumanom (I'epmanus) u S. bonbsem (Benrpus). Tak,
JloGaueBckuii u bonbsii JOMYyCTHJIM, 4YTO CYHIECTBYET MHOECTBO TPSAMBIX, KOTOpbIE HE
NIEPECEKYTCS ¢ JaHHOW. PumaH, HampoTWB, 3aMEHWI IISITBIM IOCTYJIAT HAa AKCHOMY, COIJIACHO
KOTOpPOM 4epe3 TOUKY, JISKAILYI0 BHE TAaHHOM MPSIMOM HA IUIOCKOCTH, HEJb3sl MPOBECTU HU OJHOMU
napajiebHON, Bce OHM OYAYT MepeceKaThes ¢ JaHHOM.

OTU TpeAcTaBlIeHUs HArISAHO WUIIOCTPUPYIOTCS Ha JIBYXMEpPHBIX IOBEPXHOCTSX.
EBKkimioBa reoMeTpHs peanu3yercsl Ha IUNIOCKOCTH, reoMeTpusi PuMaHa - Ha MOBEPXHOCTH CeEpHI,
Ha KOTOpOHM mpsiMasi JIMHUS BBIMVISIIAT KaK OTPE30K JIyru OONBIIOr0 Kpyra, LEHTP KOTOPOro
coBmagaer ¢ LeHTpoMm cdeprl. ['eomerpus JlobGayeBckoro peanusyercs Ha Tak Ha3bIBaeMOM
nceBgochepe. [lockoNbKYy NPOCTPAHCTBO HMMEET TPU H3MEpPEHUs, TO IS KaXJ0l reoMeTpuu
BBOJIUTCSl TOHATHE KPHUBHM3HBI MpOCTpaHcTBa (puc. 5.4). B eBKINm0BOW reoMeTpuu KpUBU3HA
HyneBas, y Pumana - nonoxurensHasi, y JlobaueBckoro u bonbsis - oTpunarenbHas, MOCKOJIbKY Ha
OCHOBaHUU IIATOM aKCMOMBI JOKa3bIBAETCS TEOPEMa O CyMME YIJIOB TpPEyrojbHUKa. B reomerpun



EBknuaa, kak u3BecTHO, oHa paBHa 180°, y Pumana - ona Gompme 180°, a y JlobaueBckoro —
MCHBIIIC.

B TpexmepHOM HEEBKIMIOBOM IPOCTPAHCTBE KPUBH3HA MPOCTPAHCTBA NMOHUMACTCS KaK
OTCTYIUIEHHE €r0 METPHKH OT €BKJIMJOBOM, YTO TOYHO OIMCHIBACTCS S3BIKOM MAaTEMAaTHKH, HO
HEBO3MOXKHO TIPEJCTaBUTh Kak-TO HArIsAHO. BrocneactBum Puman mokasan eIuHCTBO U
HEMPOTHBOPECYNUBOCTh BCEX HEEBKJIMJIOBBIX T€OMETPHH, YaCTHBIM CIy4yaeM KOTOPBIX BBICTYITA€T
reometpust EBkinuna.
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Puc. 5.4. TpeyronbHHKH Ha MOBEPXHOCTH: @ — HYJIEBOH KPUBH3HBI, 6 — IOJIO-

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

PaccmarpuBas ¢u3umyeckue M TeOMETPUYECKHE CBOMCTBA MIPOCTPAHCTBA U BPEMEHH,
II0JIE3HO 3aTPOHYTh BOIPOC 00 MX COOTHOIIEHWU M IPEINOYTEHUH TOM WIM MHOM reoOMETpUH JUis
HOCTPOCHMSI KOHKPETHBIX (u3nueckux Mojened sBiaeHud. C 3TOW TOUYKM 3pEeHUsT HHTEpecHa
no3unus A. Ilyankape, KOTOpbI yTBepXkaaj, 4YTO, €CIU MPOCTPAHCTBO C JHOOOW MPOU3BOIBHO
3aJJaHHOM TeoMeTpuell JOMOJHEHO 3aKOHAaMHU (PU3MKH, OHO MOXKET OBITh MPHUHATO JIi ONMUCAHUS
U3Yy4aeMOTo SBJIEHUS. AHAJOTMYHOM TOYKHM 3peHus npuaepxuBaicia A. OinmreiH. Ho ecnu
[Tyankape mpejuiaran BbIOMpaTh OTHOCUTENBHO MPOCTYI0O T€OMETPHUIO MPOCTPAHCTBA U JIOMOJIHSATD
€€ CpPaBHUTEJIHHO CIIOKHBIMU OINMHUCAHUSAMH (PU3MUECKUX 3aKOHOB, TO OWHIITEHH, Ha000pOT,
npeuiarajg 0osiee CIOXKHYIO TE€OMETPUIO JOMONHATH CPaBHUTENBHO MPOCTHIMH (U3NYECKUMHU
3akoHaMmu [14]. Tak, B TeOpUU OTHOCUTEILHOCTH DWHIITEHHA HCMoNb3yeTcs reomerpust Pumana.
OTy BO3MOXKHOCTb HarjsJHO WIUIFOCTPUPYET CIEIYIOIIMM MBICIEHHBIN SKcrepuMeHT [22, 23].
[Tyctp nudT nmokouTcs B OTCYTCTBHE TIpaBUTalLMOHHOro monst (puc. 5.5, a). B crenke nudra
CHENIaHO OTBEpCTHE A, uepe3 KOTOpoe JIyd CBETa MaJaeT Ha €ro IPOTHBOIIOJIOKHYIO CTOPOHY;
muaus AB - mpsimas. JIudt HaumHaeT nBUXKEHHE BBEpX C ycKopeHHEeM (. 3a Bpemsi, OKa CBET
IPOXOJIUT PACCTOSHUE MEXAY CTeHKaMH, JIU(T CMelaeTcs BBEpX, M JIyd CBeTa IOMNaJaeT He B
Touky B, a B Touky C (puc. 5.5, 0). Jlunua AC coxpaHseT CBOMCTBO OBITh KpaTyanIINM
paccTosIHUEM MEeXy IByMsI TOUKaMH, HO 3T0 OyZeT He MpsiMas, a TaKk Ha3blBaeMas Ieo/ie3uyeckKast.

1. 4 Jlexkuust Ne4. MeTopl OLIEHKHM IPOCTPAHCTBA U BPEMEHU

1.4.1 Bonpocsl JieKnum:

1. MeToap! OLIEHKH NPOCTPAHCTBA.
2. MeTozpl OLIEHKH BPEMEHH.

Bonpoc 1. Meroabl 011eHKH IPOCTPAHCTBA

Hac okpyxarT 00beKTHI, pa3Mepbl KOTOPBIX HECOMOCTABUMBI JPYT € JPYTroM: MOJIEKYIIbI U
ConHeyHast cucreMa, aroMbl M TaJaKTUKH U T.JI. Bce oHM pacroniokeHbl B IPOCTPAHCTBE, U,
CJIEZIOBATEIbHO, MOXHO OIICHUTh pPACCTOSHUS, CBsI3aHHbIE C ASTUMHU oOObekTamu. IlpuBenem



HEKOTOpbIe TNPHUOIM3UTENbHbIE OICHKH, IO3BOJISIOMIKME Oojiee YBEPEeHHO OpPUEHTHPOBATHCS B
OKpy’KaroleM npoctpaHcTse [3, 7, 15].

MuHHUManbHO BHAMMAS I71a30M JJIMHA COIIOCTABHMAa C TOJIIIMHOM Bojioca - okoyo 0,1 mMM.
Ecnu 6p1Th O0JI€€ TOUHBIM, TO HEBOOPY>KEHHBIM IIa30M C PACCTOSHUS HAWIYYLIEr0 BUACHUS (OKOJIO
25 cM) HaOMOAATEeNh CO CPEHEH OCTPOTOM 3pEHHsSI MOXKET OTIMYHUTH OAHY MEJKYIO0 YacTUIy (MM
JeTanb 00beKTa) OT JPYroi, JUIIb €CIIU OHU OTCTOST APYT OT Apyra Ha paccTosHUU okoio 0,08 M.
Yeunuth Haie 3peHHe MOXET Jiyna - coOuparomias JHH3a - WIM CUCTeMa JMH3 C HeOOJbIINM
doxycHbiM paccrossaueM (10-100 mm). C ee mOMOIIBI0 MOXKHO JOOUTHCSA yBenudeHus oT 2 no 50
pas, T.€. 00BEKT MOXKHO PacCMOTpeTh B cpeaHeM B 10 pa3 neranbHee.

CBOHMCTBO JIMH3BI MM CUCTEMbl JIMH3 J1aBaTh YBEIMYCHHbIC H300paKCHUS MPEIMETOB
u3BecTHo ¢ XVI B. Onruuyeckuid MHUKpPOCKOIl BIIEPBBIE YCHEIIHO INPHUMEHUI B Hay4yHBIX
uccienoBanusax anmuyanud P. I'yk, ycranoBuBmnil B 1670-X IT. KJIIETOYHOE CTPOCHUE )KUBOTHBIX U
pacTuTenbHbIX TKaHel. [IpumepHO B 3TO ke BpeMs roulaHACKuM yueHbld A. JIEBEHI'YK OTKpBLI C
MOMOIIIbIO ONTHYECKOI0 MHKPOCKONA MUKPOOPraHU3Mbl. Pa3BUTHIO METOJOB MHMKPOCKOMHYECKHX
UCCIICIOBAHUN CYILECTBEHHO CIIOCOOCTBOBasia pa3paboTKa Teopuu OOpa3oBaHUS H300paKEHUH
HECaMOCBETSIINXCA 00bEKTOB B MUKPOCKOIIaX HEMEIKUM (u3ukoM D. AOOe (BTopas momoBuHa XIX
B.).

CoBpeMEeHHBI ONTUYECKHI MHUKpPOCKON JaaeT yBenudeHue npumepHo B 100-1000 pas.
CrnenoBarenbHO, pa3Mepbl 0OBEKTOB, KOTOPHIE MOYKHO YBHMJIETh B TaKOMl MUKPOCKOII, COCTaBJISIOT
0,0001 MM (10'7M). PaznuuHble THUOBI ONTHYECKUX MMKPOCKOIIOB MpEIHA3HAYEHbl IS
OOHapyXEHHUS U U3YYEHHs] MUKPOOPTaHU3MOB (0aKkTepuid, MUKPOCKOITUIECKUX TPHUOOB, BOJOPOCIEH
U BUPYCOB), OPTraHMYECKHX KIIETOK, MEJIKUX KPUCTAJIOB, OINpPENEICHHUS] U JETAIbHOTO H3y4YCHHS
MUHEPAJIOB, MUHEPAJIBHOTO COCTaBa U CTPYKTYPHI TOPHBIX OPOJI U T.1.

B03MOXXHOCTH ONTHYECKUX MUKPOCKOIIOB OTPaHHUYEHBI pa3pellarolieii criocoOHOCThIO, T.€.
CHOCOOHOCTBIO J1aBaTh pa3JelibHbIe M300pakKeHUS ABYX ONM3KHX IPYr K APYry TOYEK OOBEKTa.
Jeno B ToM, 4TO U3-3a qudpakiuu cBeTa n300pakeHrne TOYKU MPEICTaBIsieT COO0M CBETIIOE MATHO,
OKPY)KEHHOE KOJbL[aMH, U TOCJI€ HEKOTOPOro YBEIMYEHHUs HU300paKE€HHUS JBYX TOUYEK HAUYMHAIOT
cnuBaThCsA. B BUIMMOM CBeTe HMYETO HEJb3s PaCCMOTPETH MPHU YBEIMUYEHUU 00BeKTa Oosee ueM B
1500-2000 pa3, MOCKOIBKY JJIMHA BOJHBI BHJIMMOTO CBETa CTAHOBUTCS OOJBINE H3y4aeMOTO
o0BeKTa.

Jis Toro 4toObl paccMOTpeTh Oosiee MeNKHE OOBEKThI, HCHOJIb3YIOT AJIEKTPOHHBIN
MHUKpPOCKOIl - HpUOOp, B KOTOPOM JUIS TOJIyYEHHs YBEIMYEHHOTO H300paKEHUS HUCIOJIb3YeTCs
ANIEKTPOHHBIN MyudoK. Pazpemaromniasi ciocoOHOCTh IEKTPOHHOTO MUKPOCKOIA B COTHHU pa3 BBIILE,
4eM y ONTHUYECKOIO MHMKPOCKOINA. DJIEKTPOHHBIE MUKPOCKOIIBI MO3BOJIAIOT MOJIYYUTH C IOMOULIBIO
HaOmoneHuss U (ororpadupoBaHUs MHOTOKPATHO YBEIMUYEHHBbIE 00BEKThI (BIIOTH 10 10 pa3) u
YBUJIETh OOBEKTHI pazMepoM 10° m. Dmn npUOOpBl  JTAlOT BO3MOYKHOCTH TPH  ONPEIETECHHBIX
YCIOBUSX PACCMOTPETh MUKPOCTPYKTYPY Tell (BILIOTH /10 aTOMHO-MOJIEKYJSIPHOTO YPOBHS) U T.I.
@du3nueckue OCHOBBI DIEKTPOHHO-ONTHUECKUX HPUOOPOB OBIIM  3aJ0KEHBl HMPIIAHACKUM
marematukoM Y.P. 'amumibroHoMm moutu 3a 100 jeT 10 MOSIBIEHUS JIEKTPOHHBIX MHKPOCKOIIOB,
KOTOpBIE CTAJIM CO3/1aBaThCs B MEPBOil mosoBuHe XX B., a IIUPOKOE IPUMEHEHHE B €CTECTBO3HAHUU
MOJTYYHJIN YK€ BO BTOpOil nmosioBuHe XX B. Bricokue pa3peieHus 3TUX MUKPOCKOIIOB JOCTUTAIOTCS
Onmarogapsi ype3BbIYAfHO MajloW JJIMHE BOJHBI AIEKTPOHOB. Heckoibko Oonblive moapoOHOCTH
00BEKTOB MOYKHO PACCMOTPETh JIMIIL KOCBEHHBIMU MeTonamu. Hampumep, B HacTosiiee Bpems
IpUMEHSETCS METOJ U3yUeHHUsI 0OBbEKTOB C TIOMOIIBIO PACCESTHUS IIEKTPOHOB.

Obparumcst Kk MakpooObekTam. Eciau JomycTHTh, YTO POCT 4EJOBEKa COCTaBISET B
cpeaseM 1,5-2 M, TO 3Ta BEIWMYMHA IPEBBILIAET JUAMETP BOJIOCAa HA YEThIpe Nopsaka. Pazmepsl
0oJbIlIel YacTH MPEAMETOB, OKPYXKAIOLIUX HAC, COMOCTaBUMBI C pa3MepaMy YeJIOBEUYECKOIo Tela,
uHa4e OblIO ObI TPYIHO UMETh C HUMH JIes0. PaccTossHuS 10 0OBEKTOB, HAXOAAIIMECS Ha OOJBIINX
pacCcTOSIHUSAX (XOJIM, JIEC, TOJIE U T.J.), MO’KHO OLIEHUTH LIaraMu, T.€. IO CYIIECTBY COIOCTAaBUTh UX
C Pa3MEpPOM CBOETO TeNa. B Takux ciiydasx pacCTOSIHME COCTABISET OT HECKOJIIBKUX KWJIOMETPOB 10
HECKOJIbKUX JIECATKOB KHJIOMETPOB. TakuM oOpa3oM, HEMOCPEICTBEHHOE BOCHPUSTHE YETIOBEKOM
paccTossHUI Bo3MOXHO B auanazoHe or 0,1 MM no nmpubmusurensHo 100 kM. OreHka pa3MepoB



KOHTUHEHTOB, a TeM 0oJiee OKPY>KHOCTH 3eMIIM BPSI JIM BO3MOXKHA C TIOMOIIBIO MIaroB. B sTom
clIydae 1enecooOpa3Ho MOCTYNUTh Tak. Eclii M3BECTHBI CpeHssl CKOPOCTh JBHXKEHUS HEKOTOPOTO
BUJAa TpaHcmopra (moe3la, MallWHBI, caMoJieTa W Mp.) U BpeMs B IYTH, MOXHO TOTYyYUTh
MPEJICTaBICHUE O IPEOOJICHHOM pACCTOSHUM: €CJIM €XaTb W3 OJHOr0 IyHKTa B JPYroil co
ckopocthio 100 kM/4 B TeueHue 7 4, TO SICHO, YTO ObUIO mpeoponeHo paccrosaue 700 km; eciau
camorneT 3a 9 u goneraer u3 Mocksbl 10 [lerponaBioBcka-Kamuarckoro npu cpeaneir ckopoctu
800-850 xm/4, TO 3TH HaCeNEHHBIE MYyHKTHI Pa3/eeHbl PACCTOSHHEM NpUOIH3UTEIbHO 7500 KM.
Uto0Os1 00JIeTETh BOKPYT 3€MJIH, CaMOJIETy TOTpe0oBaIoCh OB MPUMEPHO B 5 pa3 O0JIbIIe BPEMEHH,
MOCKOJIBKY €€ OKPYXHOCTh cocTanisieT okosio 40 000 kM. BecbMa TOYHO OKpPY>KHOCTh 3€MIIM U €€
paauyc ynajaoch OLEHUTH €llle B aHTUYHOe BpeMsi Dparocdeny. OH 3aMeTus1, 4To B JCHb JIETHETO
conHuectosinus 21-22 utons B paiione 1. Cuensl (Acyan, Eruner) nyun CosHla 1majialoT OTBECHO, a
B Anekcanapuu, orcrosmiei Ha 800 kM ceBepHee, yron najaenus 7,5° (puc. 5.6). M3 npocTteimmx
TPUTOHOMETPUUECKUX PACUETOB CIEAYET, 4TO OKpYXHOCTh 3emsn cocraBisger 40 000 kM, a ee
nuamerp — okoso 12 000 kM. O1neHUTh paccTOSHUE O HEOSCHBIX Te MOXKHO TAaKXe C MTOMOIIBIO
OYEHb MPOCTHIX croco0oB. brmxkaiimmmM HebecHbIM TestoM Jutst Hac siBisiercs Jlyna. Eme Bo Il B. 10
H.3. ['unnapx u3mepun yroiu, moj KOTOpbIM BUIHA TeHb, OTOpachiBaeMasi 3emiiel Ha JIyHy Bo BpeMs
JYHHOTO 3aTMEHHS, a 3Hasl JUaMeTp 3€MJIHM, OH JIOBOJIBHO TOYHO OMPEACIHII PACCTOSHUE OT 3eMIIn
no Jlynel. B Hacrosiee Bpems Ui TakuxX IeJed MCIONB3YIOT paauosiokanuio. CurHan pagapa
HATPABISIOT Ha OOBEKT W WU3MEPSIOT BPEMs, MPOTEKIIEe OT TMOCHUJIKA CUTHAJA JI0 BO3BpAICHUS
oTpakeHHOH BoiHBIL. {11t JIyHBI 3TO Bpems COCTaBUT 2,6 C; CI€I0BAaTENbHO, B OJJHY CTOPOHY CHUTHAI
aeren 1,3 c. IlockonbKy BoJIHA pajapa UMEET Ty e MPUPOLY, YTO U CBETOBAs, M PAaCIPOCTPAHIETCS

co ckopoctbio 300 000 km/c, MOXKHO 3aKJIIOYHTh, UTO paccrosiHue 3emis JlyHa mpubIu3uTenbHO
400 000 kM.

Opbura HaOmronenus 3a [OBIOKEHHEM
FloHmpn s ot TITAHET [TO3BOJISIOT OIPEEIUTh

5 : OTHOCHUTEIIbHEIC pa3Mepsl ux opout. Tak,
\ ™ T Mepkypuii Bcerga HaOmomaercs OJIM3KO
T ot ConHila, HUKOTJA He panee 23°, T.e.
; paauyc opoutel Mepkypust paBen 0,38
paauyca 3eMHOM OpOUTHl (HEMHOTHUM
Oonee 1/3 ee paamyca). AHaJIOTMYHBIM
/ ' CIIOCOOOM  HAaxOIWM paguyc OpOUTHI

/ SAolac Beneps! - 0,7 paanyca 3eMHON OpOUTHI
’ TOCTH 3EMII

Opbura
Mepkypus
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7 (memHorum Oonee 2/3 ot Hero). Takum
Opt’)uT'zll 00pa3oM, MOXXHO TIOCTPOHTH KapTUHY
Senmy ConHeuyHol CHCTEMBI, coOOJrofas HalJaeHHBIE

nponopuus (puc. 5.7).
Jig  Toro 4ToOBl y3HAaTh MCTHUHHBIN
paauyc OpOUT TUIaHET, CIeAyeT ONpeAeNuTh
Puc. 5.7. Haubonbume yriioBele OTKIOHEHHS PpacCTOAHUEC TOJIBKO 1O OITHOH M3 HHUX, & OCTAJIbHBIC
Mepxkypus 1 Benepsl orHocuTensHo ConHia paccuuTarh Mo yxKe U3BECTHOH IIPpOIOPIHH. 3,H€CL
TaKke MOJB3YIOTCS  PaJapHbIM  METOJOM.
Hanpumep, 1o BeHepsl Bpemsi MexaIy HCIyCKaHHEM M BO3BpAIllCHHEM CHUTHaja cocTaBiser 5-15
MHH B 3aBUCUMOCTH OT TOTO, TJIe HaxoasATcs 3emist 1 Benepa Ha cBoux opburtax. CrnemnoBareiabHO,
paccrosiHEe 10 BeHepbl mopsijika MIUITHOHOB KHIoMeTpoB. Ilociie Toro kak ObLIO OmpenencHo
paccrosinue Benepa - 3emiisl, OKa3ajnoch HETPYIHO HaWTH U Jpyrue paccrosiHus B CONHEYHOU
CUCTEMe, 3Hasl IPOTOPIIUY U OTHOCUTENbHBIE pa3Mepbl opout. Tak, cBeTy TpedyeTcst uyTh OombIie 8
MUH, 9T00BI qoiiTH OT ConHia 10 3emi, T.e. paccrossaue 3emiss — CoinHie coctasusier 150 miH
kM. Pa3mepsl Bcelt COMHEYHOM CHCTEMBI TaKOBBI, YTO CBETY JJISl TOTO, YTOOBI MPOMTH €€, HYKHO
114. HecnoxxHo oueHuth 1 pazmepsl camoro Connia. OHO KakeTcs HaM TakuM ke, Kak JlyHa, HO




OHO B 375 pa3 nanblie, U AUaMETP ero JI0JbKeH ObITh B 375 pa3 Gosnbliie TyHHOTO: OH paBeH 1,4 MitH
KM.

OueHUTh paccTOSHUA J0 3BE3/ MOKHO HECKOJIbKUMHU MeTogamu. OIuH U3 HUX CBs3aH C
M3MEpPEHHEM CBETUMOCTH 3Be3l. [Ipenmonokum, uTo 3BE3bl UMEIOT pa3Mepbl, CONOCTaBUMbIE C
pasmepamu ComnHia. OJHAKO OJTHU U3 HUX CBETAT sSpye, a APYyTUe - ciiadee, MOCKOIbKY OIHH 3BE3/IbI
OnuKe K HaM, IpyTue - Jajblie. ITO MO3BOJISIET BRIYUCIUTD PAacCTOSHUSA 110 3Be31. st aToro Hago
Y4eCTh, YTO €CJIM OJTHO M3 JIBYX OJIMHAKOBO SIPKUX TEJ HAXOAUTCS HA PACCTOSHUHU, B N pa3 OoJbIIeM,
4yeM Jipyroe, To 6onee Onu3Koe Teno Kaxkercs B N pa3 apue. Tak, nHTeHCHUBHOCTH cBeTa ConHIa B
(MuinoH) pa3 sipue Cupuyca, T.e. Cupuyc HaxOIUTCS B MUJUIMOH pa3 Jajibllie OT 3eMIIM, YEM
ComHie. SIpkocTh ApYrux 3Be3/, HallpuMep CeMHU 3Be3] KoBina bonbmoit Mensenuiisl, B 9 pa3
MeHblie sipkocTu Cupuyca; clieJoBaTesibHO, OHH JIOJKHBI HAXOJUTHCA elle B 3 pasa Jajblie.

Hcnonb3ys 3TOT MeToJ, MOKHO ObLIIO Obl HAMTH paccTOSIHUS 10 BeeX 3Be3l. OJIHAKO MBI HE
00s13aHbI BEPUTh «HA CJIOBO», YTO 3BE3/bl - Takue ke Tena, kak u Connie. [loatomy mosne3Ho
HCIIOJIB30BaTh KakoW-mnOo wHoW Meroa. B 1830-x rr. ans 3Toil menmm ObUT MPEUIONKEH METOH
MapajuTakcoB. DTOT METOA OCHOBAH Ha MPOCTEUIIEM CIOCO0e M3MEPECHHs PACCTOSIHUS JI0 KaKOro-
a1M00 HEJOCTYMHOIO MPEAMETa: €ro BU3UPYIOT U3 JBYX Pa3HbIX TOUEK W 3aT€M OIPEAETSIOT, Kak
M3MEHSIETCS HalpaBlIeHHE, B KOTOPOM OH BujeH. Hampumep, oTnaneHHoe AepeBO OyaeT BUIHO
HEMHOTO B WHOM HAamNpaBJICHHH, €CIH MPOIJIeM HECKOJIbKO IIaroB MEPHEHAUKYISPHO JIMHHH,
COCIUHSIONIEH JepeB0 W HaOMomarens, W, 4YeM Jajbllie JepPeBO, TEM MEHBIIC H3MEHUTCS
HampaBlIeHUE, B KOTOPOM OHO BUAHO. Mcxoma W3 3TOro M3MEHEHHs, BBIUUCISIIOT PACCTOSHUE J0
nepesa. llpu u3MepeHMM pacCcTOSIHMM 1O 3BE3/1 MCHOIB3YIOT 3(Q(EKT BpalleHus 3eMJIu BOKpPYT
Comnnua (puc. 5.8). Tak, 3MMOI MbI CMOTPHUM Ha 3BE3/1y U3 TOUKH, KoTopast Ha 300 MIIH KM yaaneHa
OT JICTHEW TOYKM HaOmoneHus. [lpu 3ToM Ui HaOmoaaTes 3Be3a ePEeMECTUTCS TT0 HEOECHOMY
CBOJly Ha pacCTOSHUE, paBHOE AWaMETPy 3eMHON opOuThl. MHaue roBops, OH YBUAHUT 3BE31Y,
CMECTHBIIIYIOCS Ha YTOJI, MO, KOTOPBIM BUJICH AUAMETP 3€MHOM OPOUTHI CO 3BE3/bl. ITU CMEIICHUS
KpaiiHe Mmauibl, HO yxke Oornee 150 meT Hazaj ObUTM CO3JaHBl MHCTPYMEHTHI, CIOCOOHBIE U3MEPSATh
CTOJIb MaJible cMmerieHusi. OKa3ajaoch, YTO TaKMM METOJOM MOKHO HM3MEPUTh PACCTOSTHUE 3BE3],
orcrosimux He Oonee uem Ha 50 cBeToBBIX JieT. (CBETOBOM rof1 - €UHHIIA U3MEPEHUST MEXK3BE3IHBIX
pacCTOSIHUI; MyTh, KOTOPBIA CBET MPOXOAMUT 3a rof, T.e. 9,46 - 10*2 kM.) Ha sTtom paccrosiHum
Haxonutcsi okono 300 3Be3n. bmkaiimme ot Hac 3Be3nbl (IIpoxcuma, Anbda B co3Be3nuu
IlenTaBpa) HAXOASATCS HA PACCTOSTHUN MTPUOTUZUTENHHO 4 CBETOBBIX JIET.
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CMELIEHHE
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3eMis 3emus
3UMOH JIETOM Habmonareas Ha 3emie
<AL 25
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Puc. 5.8. i3mMepenue pacCTOSHASA [0 3BE3JIbI METOJIOM NapalliIakCoB: @ — H3-
MEHEHHUE yIiia 3penus Habmojarend B TEYCHHE NONYroja, 6 — Kaxyuieecs cMme-

IIEHHE

CMelieHue MHOXKECTBA 3BE3J CIUIIKOM Mallo, YTOObI €ro MOXKHO ObLIO M3MepuTth. [lpu
3TOM OILIEHKY MEX3BE3[HBIX PACCTOSIHMM IO CBETHMMOCTH BBIMOJHSIOT ITyTE€M CpPaBHEHHUS 3BE3[
OJIHOTO IIBETa, KOTOPBIE HE CIMUIIKOM pa3InyaroTcs M0 pa3Mepy.

OneHuB MEX3BE3[HbIE PACCTOSHUS, MOXKHO OIEHUTh IPOTSDKEHHOCTh  ITyCTOTO
IpOCTpaHCTBa Mexy Hameil ColHeyHOH cucTeMod M ofHOU W3 Onmxaimmx 3Be3n - Cupuycom:
oHO B | mutH pa3 6obIie paccrosiaus oT 3emin 10 ConHIIA, T.€. TTOpsIIKa 10* km. Cgety TpebyeTtcs



npumepHo 10 neT, 4ToOBI MPOUTH ITO paccTosiHUE. ECIM y4ecTh T€ HECKOIBKO 4acoB, 32 KOTOPHIE
cBeT npoxoAuT COJHEYHYIO CHUCTEMY, TO MOXKHO IOJYYHUTH IPEACTaBICHHE O PACCTOSHUAX 0
OnmyKalmx 3Be31.

Onenum pacrnpeneneHue 3Be31 B mpoctpaHcTBe. Habmronas 3a 3Be31HBIM HEOOM, MOXKHO
YBUAETH, YTO CIAa0BIX 3BE31 Tropa3fgo Oojbllle, YeM SPKHUX, HOHU paclpeieieHbl Mo Hely
HEPAaBHOMEPHO.

B camom MiledHOM TyTH WM OKOJIO HEro CJIa0BIX 3BE3J 3HAYMTEIHLHO OOJbINE, YeM B
OTJAJICHHBIX ydyacTkax HeOa. Eciam cMoTpeTh B HampaBi€HHMHU, CHIIBHO ynajeHHOM oT Mie4Horo
MyTH, MOXXHO 3aMETHTh HEKOTOPOE KOJUYECTBO SPKUX 3BE3]l U MOYTH HE YBUIETh OUCHb CIIA0OBIX.
Takum 00pa3om, 3Be3[bl HE pacCHpelesIeHbl B MPOCTPAHCTBE PABHOMEPHO, & COCPEIOTOYECHBI Ha
ydacTke, UMeroleM Buj miockoro aucka. Hama ConHeuHass cuctemMa HaXOQUTCS IJIe-TO B 3TOM
JTUCKE.

MOXHO OLIGHUTHh pa3Mephbl JHUCKa, BHYTPU KOTOPOTO HAXOASTCS BCE 3BE3/bI, BUIUMBIC
HaMU Ha HeOe. M3BecTHO, UTO SIPKOCTH 3BE3/, €lle BUIUMBIX B HAIMIPABICHUU IIJIOCKOCTH MiiedHOro
nyty, B 100 pa3 cnabee, ueM 3Be3/1, BUAUMBIX B IEPIICHIUKYISIPHOM HAMPABJICHUU; CIEI0BATEIBHO,
paauyc aucka JoibkeH npuMmepHo B 10 pa3 mpeBwllIaTh €ro TOMIUHY. SIpKocTh Hanbonee ciadbix
3Be3l Mneunoro mytu mpubnausutensHo B 100 muiH pa3 menwiie sipkoctu Cupuyca, T.e. OHHU
noikHbl HaxoauTbess B 10 000 pa3 manemie ot 3emiu, yemM Cupuyc, — Ha paccrossHuu 100 000
CBETOBBIX JieT. Takum 00pa3oM, U3 pacrpeneieHus ciadblX U SAPKHUX 3BE3/ MO HEOy CIemyeT, YTo
3BE3/1bl 00pPa3yrOT KPYyroBOW AHUCK TUAMETPOM 10° CBETOBBIX JIET W TOMIMHOM 10 CBETOBBIX IIT.
[Tpuuem ConHeuyHasi CUCTEMA HAXOAMTCS NMPUMEPHO HA CEpEeAMHE pajuyca. DTO CKOILJICHUE 3BE3]L
HA3bIBACTCsl TalaKTHUeCKol cucremoil unm Hameil [amaktukoif. CpenHee pacCTOSHHUE MEXIY
3Be3gaMM B Hel — okojo 10 CBETOBBIX JIeT. DTO NO3BOJSET OLEHUTh KOJIMYECTBO 3BE3] B
[NanaxTuke - oxono 50 mupa. pyrue onenku garot uudpy 100 mupa 3Be3a.

B nacrosiiiee Bpemsi M3BECTHO, YTO B COCTaB [aJlakTUKHU BXOISAT HE TOJBKO 3BE3JIbI, HO
TaK)K€ ra3bl U IbUIb, KOTOPBIE 3aTPYIHSIOT MPUMEHEHHE PACCMOTPEHHOTO METO/la H3MEpPEHUs
paccrostHUi. 3Be3/1a, BUAUMAs Yepe3 CIIOM raza u MbLIU, KaXeTcs ciaadee, U Mbl MOKEM OIIMOOYHO
3aKJIIOYUTh, YTO OHA JIaJbIlle OT HAC, YEM Ha CaMOM Jelie. DTy TPYAHOCTh MO3BOJSIOT MPEOI0NeTh
apyrue metoabl. C MX TOMOIIBIO YCTaHOBJICHO, YTO 3BE3[IbI COCPEAOTOYEHBI B OOJBIIUX
CIUPANBHBIX pyKaBaX, BBIXOSAIINX U3 IIEHTPA AUCKA U 3aKPYUYEHHBIX B €r0 MIOCKOCTH.

Kpome Hamell ['anakTuku CylmIecTBYIOT M Jpyrue 3BE3[HBIE CKOIUICHUS, HalpHUMep
TyMaHHOCTb AHIPOMEIbI, KOTOpas Mpu HAOMIOAEHUM B CHUIBHBIM TEJIECKON BBIMISIUT Kak
CKOTUICHHSI 3BE€3Jl, PACIOJIOKEHHBIX B BHUJE TaKOM >K€ JUCKOOOpa3HOW chupayid, Kak Hala
[Nanaktuka. KomudecTBo TakuX rajJakTUK OYeHb BEIHMKO. PaccTosHUE 10 HUX MOXET OBITh OIEHEHO
UCXOMSI U3 Kaxylencs sipkocTu o0bekToB. Hampumep, monHast SpKOCTh TyMaHHOCTH AHIPOMEIbI
npUONIU3UTENFHO Takas ke, KaK y cpelHed 3Be3fbl, yaaneHHol Ha 10 cBeTOBBIX NieT. MoIIHbIE
TEJIECKOMBI TMOKA3bIBAIOT, YTO 3BE3]l B ATOW TrajakTUKE MPUMEPHO CTOJBKO K€, KaK W B HAIleH,-
okoso 50 mipa. B takom citydae sTa TymaHHOCTb B 50 MiIpA pa3 sipue OTAENIBHOM 3B€3bl HalIEH
[Nanaktuku. Torga paccTosiHuE 10 TYMaHHOCTH AHJIPOMEAb! JOJKHO OBITH B KopeHb U3 (50 x 109)
pa3 Oonblile, 4eM J10 ONMMKalIuX 3Be3/, T.€. Ompeensercs Kak npousBeaeHrue 10 CBETOBBIX JIeT Ha
kopeHb u3 (50 x 109), YTO JTa€T OKOJIO 2 MJIH CBETOBBIX JieT. [lomyyaeTcs, 4To pacCTOSTHUE OT Halleh
[anaktuku 1o cocenner mpubnusutenbHo B 20 pa3 Oomnbine auamerpa Hamieil ['amaktuku. Cser,
MPUXOIAIIMNA OT TYMAaHHOCTH AHJIPOME/IbI, TOKUHYN €€ TOr/a, KOT/a Hamly 3eMIII0 HACEJSUIH eIlle
HE JIIOOU, a HX 00e3bsSHONONO0OHbIE MpeAKH. MHOXECTBO CHUPATBHBIX TYMaHHOCTEH MOXKHO
YBUJETh C TOMOIIBIO TEJIECKOMOB. M3BECTHO 0 MWJUIMOHAX TAaKWX TYMAaHHOCTEH, M PACCTOSHUS
MEXAY HUMH JIOCTUTAIOT HECKOJIBKUX MUJUJIMOHOB CBETOBBIX JIET.

Bo3Hukaer Bompoc: a ecTh M npenen y camor Bcenennoi? Ha Hero momoraer oTBETUTh
OTKPBITBHIN B MepBo monoBuHE XX B. (akT «pa3beranus» rajakTUK. AHaJIN3 CIEKTPOB TajlaKTHK
MOKa3aJI: YeM JIaJIbIle HAXOIATCS OT HAC TATAKTUKH, TeM OBICTpee OHHU yhajistoTcs. [[erno B ToM, 9To
P U3yYCHHUH CIIEKTPOB 3Be3/] ObUIO BBHISBICHO OTCYTCTBHE B HUX OIPENIEICHHBIX YaCTOT - TEMHBIC
JUHUW B CIIEKTPE, KOTOPHIE PACIONIOKEHBI KaK pa3 Ha TEX MeCTax, IJe HaxXOmWJcs OBl CBET
COOTBETCTBYIOIIEH YacTOTHI, €CIM OBl OH HE MOIIONIANICS XOJOAHBIM ra30M Ha MOBEPXHOCTHU 3BE3/I.



Hanpumep, B GOJBIIMHCTBE 3BE3IHBIX CIIEKTPOB HAOIIONAIOTCS JIBE TEMHBIC JIMHUU B (proIETOBOM
YacTH, YKa3bIBaIOUIME Ha MOMIOIIEHNE ra3000pa3HbIM KallbliieM. Te jke TeMHbIEe IMHUH B CIIEKTpax
HaOIIOAIOTCS B CIEKTPaX TallakKTHK, TaK KaK UX W3TyYCHUE TPEACTABIAET COO0H CyMMY M3IIydeHHs
BCEX BXOMMMIMX B HUX 3Be3l. OAHAKO 3TH JUHUM HAXOAATCS HE MPU OXKUAAEMOH dYacrore, a
CMEILEHbl B CTOPOHY MEHBIIMX 4YacTOT. Takoe CMEIIEHHWE YacTOThl MOXHO HCTOJKOBaTh Kak
CJIEJICTBUE JIBIKEHUSI O0bEKTa OTHOCUTEIBHO HaOMIONATeNsl, MOCKOJIbKY MPU yIaJeHUH UCTOYHUKA
CBeTa OT HaOMIOAaTeNsi ero 4acToTa yMEHbIIAeTcss (MOXKHO CPaBHUTH CO 3BYKOM aBTOMOOHMIIBHOTO
CUTHAJIa, KOTOPBIN Ka)KeTCs HMXKE, KOTJa aBTOMOOWIb yhansercsa oT Hac). CMelleHHe 4acTOThl
IPONOPLUOHAIIBHO CKOPOCTH M IO3TOMY MOXET CIYXUTh JJIsl OIpPENEIeHUs] CKOPOCTH
YAQIAIOMUXCS OOBEKTOB.

CMmenieHue 4acToThl CBETa OT OTJAJIEHHBIX T'AJIAKTUK TPAKTYIOT Kak J0Ka3aTesIbCTBO TOTO,
YTO OHM YyAAIATCS OT Hac. CKOPOCTh ATOrO JBHMKEHUS HPONOPIUOHAIBHA PACCTOSHUIO [0
raJlakTUKHU. JIBrkeHue Onwkaiiied TralakTUKU, HAlpUMeEp TYMaHHOCTH AHJpPOMEAbl, MOYTU
HEBO3MOXKHO OOHAPYXHUTh, HO TaJIAKTUKU, OTCTOsIIIUE OT HAac Ha 100 MJTH CBETOBBIX JIET, YIAJISIIOTCS
co ckopocThio 0koj0 3000 km/c. CBs3b MEXIY CKOPOCTHIO M PACCTOSHUEM BIIEPBBIC YCTAHOBHII
amepukaHnckuii actpoHoM J.I1. Xa66m B 1929 . Ha puc. 5.9 npencraBinena mocieaoBareIbHOCTh
OLICHOK pacCTOsIHUM, pacrlojOKEHHbIX B MOPsJIKE UX Bo3pacTaHus. B Hacrosiee Bpems: HanOosee
CUJIbHBIE TENIECKOIMbl MO3BOJISAIOT pa3inyaTh TallaKTUKH, yAaJleHHble HAa 3 MIIPA CBETOBBIX JIET U
«yOeratome» oT Hac co ckopocThio 90 000 KM/c, ITO COCTABISIET MOYTH TPETh CKOPOCTH CBeTa. B
Hayane 1960-x rr. ObulM OTKPHITHI KBa3apbl. CaMblil Aallekuii M3 HM3BECTHBIX HBIHE KBa3apoB
HAXOJUTCS OT HAaC Ha PACCTOSIHUU OKOJIO 8 MJIPJ] CBETOBBIX JIET.

TakoBbl pa3mepsl JOCTYIIHOH B HacTosllee o

BpEMsI HalllUM HUCCJIEIOBAHUSAM YacTh BceenmeHHoi. o

Takum 06pa30M, MOXXHO CO3aBaTrb BCC bonee u ['panuust Beenennoit
Oojlee MOIIHBIE TEJIECKOIbI, MbITasCh HAOIIOIATh T
yYAaJICHHBIC TaJIaKTUKW, OJHAaKO IIOCJICIHUC 6yIIYT 53 Brnxaifiias ralakTHKa

«yberatb» OT Hac CO CKOpPOCTbIO, Bce Oojee
npubmkaronieiics K CKopocTH cBera. Yem Onmke 20
CKOPOCTb o0BeKTa K CBCTOBOP’I, TEM MCHBIIIC 6YI[eT €ro Bamxkaitiuas 3se3na (Mpokcuma LlenTaspa)
APKOCTb, TEM MEHEE 3aMETHBIM OH craHeT. Iloaromy U Ilt[::itl::(”::ilﬂn,u1[1

€ClIM  JaXe U CYyLIECTBYET MHOXECTBO TaJIAKTUK, 14

yAaJeHHbIX Ha paccTosiHue, 6onbiiee 10 MIpa CBETOBBIX

Pamnyc namei 'anakruku

Paccrosinue 3emas — Conuue

JIET, HAM HE YIaCTCs UX YBUAETH: OHM YIAIISIIOTCA OT HAaC 10"
HACTOJBKO OBICTPO, YTO UX CBET HUKOTA HE CMOXKET ! Paccrosuue 3emns — Jlyna
JOCTUYb 3€MJ'[I/I, 10 7 Pacerosiiue MockBa — ApXaHTeIbeK

Bonpoc 2. MeTonsl 011eHKH BpeMEHH

OneHuM BpEMEHHbIE MHTEPBAIbl PA3IUYHOU
nnutenbHoctd [3, 7, 8, 15]. CpaBHUTENnbHO Majoll M 100
XOpOIIO  BOCHPUHHUMAEMON  YEJIIOBEKOM  €IWHUIEH
BpEeMEHHU sIBIIsieTCs 1 ¢ - 3T0 MpHUOIN3UTENIBHO HHTEpBaJ
MeX1y nByMs yrnapamu cepaua. Haumbonee kopoTkuit i
IIPOMEXKYTOK BPEMEHH, BOCIPHUHMMAEMBII 4YEIIOBEKOM,
coctaBisier 0,1 ¢ (IMTENBHOCTHh WIEIYKA TMaJbIlaMu). 10 ;j:j}:;’_lgi'::y‘(‘)“\«“'f:m‘_mpw
Takxke M3BeCTHA CIOCOOHOCTh IJla3a  pas3iInyarb 10
OTHeNbHbIE U300pakeHusa. Tak, eciau KHUHOIUIEHKY
IIPOTATUBATH CO CKOPOCThIO MeHee 14 kaapos B 1 ¢, TO 10”
YEeJIOBEK  pa3IU4UT  OTHedbHble  Kaapbl. (CMeHa
n300paXkeHHs CO CKOpOCThIO 24 kaapa B 1 ¢ MpUBOAMT K
BO3MOKHOCTH BHJIETh HEIPEPBIBHOE M3MEHEHUE SIBICHUH, a 25-i KaJp YK€ HE BOCIPUHHUMAETCS
IJ1a30M.

10’ = 1 kM

PocT yenoseka

10 e> 1 eMm

Tonumna sonoca

L Panuyc aToMHOro snpa
|

Puc. 5.9. lnana3on paccTosHuil Bo Beenennoii

Pa3BuTHe Haykum U 4enoBeUeCKOM MPaKTUKH MPUBEIO K MOTPEOHOCTH U3MEPSTH BpeMs,
COCTABJISIIOIIEE THICSYHbIE, MUWJIJIHOHHBIC, MUJUIMAPIHBIE U Ja)ke OWIIMOHHBIE JOJNU CEKYH[BI.



Hanpumep, B Teuenue 1 ¢ Geryn mpoasuraerca Ha 5—10 M U cOBEpIIACT MHOTO CIIOXKHBIX
JBUKEHHM, U3 KOTOPBIX Ka)10€ AJIUTCS JIMIb COThIE TOJU CEKYH]IbI; OT MPAaBUIBHOCTH MOCTPOCHUS
ATHUX JIBWKCHUH 3aBUCHT ero mnobena. B aBTOMOOMIBHOM JBUTATENE BaJl JAETA€T HECKOIBKO ThICSY
000poTOB B | MUH: B TE€UEHHE COTHIX JIOJIEH CEKyHJbl B JABHUTaTelie PE3KO MEHSIOTCS JaBlICHUE U
MEXaHUYECKOE HANPSYKEHUE, UCIIBITHIBAEMOE OTJIEJIbHBIMU JI€TAJISIMHU.

s omnpenenenust reorpaduyecKkux KOOpAUHAT, B MEPBYIO OYepellb JIOJTOThl MECTHOCTH,
HEOOXO0IMMO TOYHO 3HATh BpeMs B m3MepsieMoii Touke. Omubdka B OTCUeTe BpeMEHH, paBHas | MuH,
IPU OMpPEJICTICHUH JOJTOTHI Ha IIUPOTE HKBATOPA COOTBETCTBYET MCKAXKEHUIO paccTosiHUs Ha 27,6
KM, omuOKa B 1 ¢ Bieder 3a coboii nckaxkenue Ha 460 M u ommbka B 0,001 ¢ - Ha 0,46 M. B psme
CIIy4aeB ONpEIeNATh KOOpAMHAThl TpeOyeTcsi ¢ BBICOKOM ToyHOCThIO. Hampumep, B reomoruu
oOcyxnaercs mpoOieMa HepeMelieHus] OAHUX MaTepUKOB 1O OTHOIIEHHIO K JIpyruM. CKopocTh
nepeMenieHus OOBIYHO HE TMPEBbIIIAeT HECKOJIbKO CAHTHUMETPOB B rof. YToObl HM3MEpUTh
IepEMELICHUE OJHOM TOYKHM IO OTHOLIEHWIO K APYrod Ha 3€MHOM Ilape, CIeAyeT MPOU3BOJUTH
3aMephl B TEUEHUE HECKOJIBKHUX JIET, 00ECIeunBasi MOTPEIIHOCTh OIMpeIeIeHUs] MOMEHTOB BPEMEHHU
HOPSAJKA THICSIYHBIX J1OJIEH CEKYH/IBI.

Jis Toro 4yToOBl M3MEPATH Bpemsi, TpeOyeTcs BbIOpaTb CUCTEMY OTCUETa, HAYYHThCS
XpaHUTh U IepenaBaThb TOYHOE BpeMms. Jlodrume roapl €AMHCTBEHHOM CHCTEMOH oTcyera Obulo
BpaileHue 3eMiu BOKPYT cBoel ocu U Bokpyr CoJHIIa, HO 0Ka3aJ10Ch, YTO ATOT 3TAJIOH BPEMEHU He
BCErJa JOCTaroyHo To4yeH. Jleno B ToM, 4To opOuTa 3eMiIH MpeAcTaBiIsieT cOO0M 3JUINIC, B OAHOM
u3 ¢okycoB koroporo Haxonutcsi Connile. Benenctsue atoro 3emiis To Onuke, TO ajibllie OT HEro
U COOTBETCTBEHHO JIBHXKETCS TO OBICTpee, TO MelieHHee. /[BmkeHue 3emiin BOKPYr CBOCH OCH
TaKk)ke HEpaBHOMEPHO, B YACTHOCTH ce30HHas HeperymsipHocTh aocturaer 0,001 c. [Toatomy B
1960-x rr. MexayHaponHblii KOMUTET MEp M BECOB NPHUHSUI PEUICHHE HCIIOIB30BaTh B KadeCTBE
3TajoHa aCTPOHOMUYECKHE aTOMHO-IIy4eBble Le3ueBble yachl. Ilpu stom 1 ¢ = 9 192 631 770
nepuoiaM U3Jy4eHHUs, COOTBETCTBYIOIIEIO IEPEXONy MEXAY JABYMS CBEPXTOHKUMHU YPOBHIMHU
OCHOBHOT'O COCTOSIHUS aToma 1e3usi-133.

OOBbIYHBIN CTPENOYHBIH CEKYHIOMEP H3MEpPSET MPOMEXKYTKH BPEMEHU MEXAY IBYMs
MOMEHTaMu ¢ mnorpemHocteio g0 0,1 c. DnekTpuueckuil CTpelouYHBId CEKyHIOMEp C
BpAILAIOLIMMUCS MEXaHUYECKUMU YaCTAMU MO3BOJISET MPOU3BOJUTH OTCUET IPOMEKYTKOB BpEMEHHU
¢ norpemrHocthio 10 0,01 c. Ouenka 6onee OBICTPBIX MPOLIECCOB C MOMOIIBI0 MEXaHUYECKUX
YCTPOWCTB 3aTpy[HEHa, TaK Kak HX JeTanu oOmanarotr Oosbmiod uHepnueil. CoBpeMeHHBIE
TEXHOJIOTHH, OCHOBAHHBIE Ha U3MEPEHUH KoJeOaHH aTOMOB, MO3BOJISIOT JAOCTHraTh TOYHOCTHU B
npeaenax 10*2- 10™¢, Te. ¢ MakcuMabHOI owHGKOM B 1 ¢ MIpU U3MEPEHUH WHTEpBajIoB oT 30
TBIC. 10 3 MJIH JIET.

JUis wm3ydeHuss OBICTPHIX IPOLIECCOB CYIIECTBYET JOCTaTOYHO OOJbIIOE KOJIMYECTBO
METOJIOB: CIelualbHas KHHOCHhEMKA, ONTHYECKHE YCTPOWMCTBA, 3JEKTPOHHbIE H3MEPHUTEIbHbIE
cXeMbl U T.J. [{ns uccnenoBanus psaa 4pe3BbIYaiiHO OBICTPBIX SAEPHBIX MPOLECCOB MPUMEHSIIOTCS
pasnuyHoro tuna cuetuuku (I'efirepa - Mromnnepa, CHUHIMUTSILIMOHHBIN U J1p. ).

B psane cinywsaeB TpeOyeTcss HE TOJNBKO M3MEPATh HWHTEPBAJIbI BPEMEHHM MEXKIY JByMs
COOBITUSIMM, HO U TIOIy4aThb HENPEpPhIBHYIO 3alUCh OBICTPHIX TNPOLIECCOB C TMOMOUIbIO
3aMMChIBAIOIINX YCTPONCTB. i 3aMCH HE OYeHb OBICTPBIX MPOILIECCOB IMPUMEHSIOT CaMOIHUCIIBI
pPa3IMYHBIX TUIIOB CO CKOPOCTBIO JIBMJKEHHS JIEHTBI OT HECKOJIBKMX CAHTUMETPOB B CYTKH JI0
HECKOJIbKUX METPOB B CEKyHIy. s yBeJIWYeHHs] CKOPOCTH 3alMCH YMEHBIIAIOT BEC MOJBUKHBIX
yactel mpubopa. Tak, B nwieiipoBom ocummiorpade mas 3aMUCH BMECTO CTEPKHS C IEepoM
UCIIONIB3YeTCsl JIyd CBETa, YTO IO3BOJISIET 3alMChIBaTh W3MEHEHUs BEIIMYMH, MPOUCXOSIINE B
TEUEHHE THICSYHBIX M JECATUTBHICIYHBIX Joied cekyHiael. Camonmcubl u 1uieldoBsie
ocHmIorpadsl MPUMEHSIOTCA B CEHCMONOTHM JUIsl 3allUCH YIPYTUX KojeOaHUN 3€MHOW KOpBI, B
OMOJIOTUU U MEIUIMHE - Ul 3allUCU TOKOB cepaua (dmekTpokapauorpadus) u T.4. IIpoueccsl,
IpOTEKaloUIe ¢ eme Oosbliel CKOPOCThIO, (UKCUPYIOT € IOMOIIBIO AIEKTPOHHO-TYYEBOrO
ocumiiorpada, Te 3amuch IMPOLECCOB OCYIIECTBISETCS MOCPEICTBOM IydKka 31eKTpoHOB. C
MOMOIIIbIO TAKOTO OcIIIorpada yaaiock NoApoOHO U3YUHUTh I'po30BbIe pa3psaabl. Okazaaoch, YTO
CKOpPOCTb JBMXKECHHS MOJHUM cocTaBisieT okono 0,1 ckopocTu cBeTa, MpUYEM MOJHUS JIBUKETCS



TOJYKaMHU: CHayajla OHAa MpoOMBaeT rMepen coOOW Y3KMH TNPOBONANIMKA KaHaJ, OSJICKTPU3YS
OKPY)KAIOIIMKA BO3/IyX, TOTOM IO 3TOMY KaHAJIy YCTPEMJIIETCS OCHOBHOW pa3psijl, paclIupSIONIUi
€ro, 3aTeM BHOBb ITPOOMBACTCS Y3KHI MPOBOSAIINI KaHAT U T.]I.

Jia ¢ukcanuu OBICTPBIX SBICHUM UCHOJIB3YIOT KHHOCHhEMKY. Kak yxke roBopuiioch, mpu
0OBIYHOI KMHOCBEMKE B | ¢ mostydarot 24 oTeNbHbIX Kaapa. i nojydeHus 3aMeJIEHHON ChbeMKU
CKOPOCTbH JIBUXKEHHUSI JICHTHl B KHHOChEMOYHOM amnmnapare yBeaunuuBaetcs a0 120-240 kaapos B 1 c;
Opyd JIEMOHCTPAaLlMU Takoro (uibMa CO CKOpOCThIO 24 kampa B 1 C JABIKEHHS BCEX Tel
MPEJCTABISIIOTCS 3aMEJICHHBIMU. JTOT METOJl KHHOChEMKH MO3BOJIII BBISIBUTH OCOOCHHOCTH psijia
MPOIIECCOB B KUBOW W HEKUBOW MPHUPOJE: MPOIECCH paspylmieHus U AeGopManuu pa3IndHbIX
MaTepHuayioB; pa3pylleHHe MMOYBbI MPU MaJCHUU Kamellb JOXKIS; OCOOCHHOCTH MOJieTa HACEKOMBIX;
Croco0 3axBara XaMeJICOHOM MPUMAHKH; JaHHBIE O CTPOCHUHU OBIOIIETOCs Cepiila >KUBOTHOTO, a
TaKk)ke 0 paboTe OTIENIbHBIX MBIIIEYHBIX BOJOKOH Cepilla 10 M TOcJe HapylIeHHs ero paboThl;
JaHHBIC JUTSI PEeIICHUS 33a]ad OaJUTUCTUKY, HAIIPUMEp TPU MU3YYCHHUH TI0JIeTa CHApsiAa TOCIe BhUIeTa
ero u3 Iyia opyaus, MexaHu3Ma MpoOuBaHus OpoHH M T.I. B coBpemeHHBIX (oTorpaduieckux
YCTPOMCTBAX paspeniaroiiee BpeMs y1ajJoCch JOBECTH IO MUJUIMAPAHON JTOJIA CEKYHIbl. JTO 3HAYMT,
YTO MOXHO 3a(pMKCHpOBATh Pa3HOCTh BO BPEMEHHU MPUXO/a JABYX CBETOBBIX JIydeil C Pa3HOCTHIO
X0J1a MEHbIIIE 1 M.

Emie Gonee OvicTpoaelicTByOIINE MPUOOPHI MOTPEOOBATUCH TPU U3YUYEHUH dJIEMEHTAPHBIX
YaCTHIl, aTOMHOTO sJIpa U sIACPHBIX peakuuid. Hanmpumep, MHOTHE paiMOaKTUBHBIE U30TOIBI UMEIOT
Ype3BhIYAIHO Malblii Mepuoj] Moiypacnaaa (MPOMEXYTOK BpEMEHH, B TEYEHHE KOTOPOro
KOJIMYECTBO PAJMOAKTHBHOTO BEIIECTBA YMEHBIIACTCS BJBOE), HEOJWHAKOBBI Yy pa3IMYHBIX
M30TONOB OJIHOTO M TOTO € 3JE€MEHTa: Nepuoj noiypacnana noionus-210 cocrasnser 138,3 ans,
nonouusi-216 — 0,16 ¢, nononus-214 - 1,58'10'4 ¢, nmonouusn-213 -pcero mumse 4,2 - 10°® c, a
nononus-212 - 3 107 c. HekoTopble BIIEMEHTapHbIC YaCTHUIBI, HAIPHMED MPUCYTCTBYIOILINE B
KOCMHUYECKOM M3JIy4YE€HHHM ME30HBl M THUIIEPOHBI, KpaiHEe HEYyCTONYMBBI, TaK, CpPEIHSA
MPOJOJKUTENBHOCTh )KM3HU MIOOHOB COCTAaBIIIET MWJUIMOHHBIE JIOJIM CEKyHIbl. Jpyroil mpumep
OueHb OBICTPBIX MPOIECCOB — TMEPEX0i BO30YXKJACHHOTO siipa B HOPMAJIBHOE COCTOSIHHE, MpPU
KOTOPOM HCITYCKAarOTCSl raMMa-KBaHThL. B 4acTHOCTH, BO30Y)XIIEHHOE COCTOSHUE SApa JIUTUA-T,
MOJIYYAIOIIETOCs B PE3yJbTare SIEPHON peaKkIuu B3auMMOJCHCTBUS OOpa ¢ HEHTPOHOM, JIUTCA
OKOJIO IECSITUOMIIIMOHHOMN 10JIU CEKYH/IbI (10'13 c).

CoBpeMeHHbIe TPUOOPHI MO3BOJISIOT MPSMBIMU METOJIAMU U3MEPSITH IPOMEKYTKH BPEMEHU
okono 10 ¢. Boree KOPOTKHE MPOMEKYTKHU, B TEUEHHUE KOTOPBIX MPOTEKAIOT HEKOTOPBIE SEPHbBIE
MPOIIECChI, OBLIM TIOJIYYeHBI Ha OCHOBE HAOJIOJEHHUS KOCBEHHBIX MPHU3HAKOB M TEOPETUUYECKUX
pacuetoB. Tak, B 1950-x rr. Obls1a OTKpBITA 11€71asi TPYMIa OTHOCUTENBHO TSXKENbIX U Ype3BhIYAITHO
KOPOTKOXXUBYIIIUX YaCTHUI[ - PE30HAHCOB. X OTKpBITHE CBA3aHO C pa3pabOTKOW CrenraibHOU
U3MEPUTENFHOM TEXHUKM — TY3bIPHKOBOM KaMepbl, NpeACTaBIsAmoIeld coboil cocynr co
CMOTPOBBIMH OKHAaMH, 3aIllOJIHEHHBIM KUAKAM BoaopomaoM. IIponeras depe3 Takyw Kamepy,
3apsDKEHHasl YacTWIla CO37aeT Ha CBOEM IMyTH IeMb MYy3BIPHKOB Ta3000pa3HOro Bopopoaa -
BUJIUMBIN CJIE/l, KOTOPBIM MOXHO Habmomare u QororpadupoBars. CpemaHee BpeMsl KU3HH
PE30HAHCOB 0Ka3aJ0Ch HACTOIBKO MaJbIM, YTO OMPEAETUTh €r0 MOKHO OBLIO TOJBKO C TTOMOIIBIO
pacueroB, — okono 10%—10% ¢.

EcrecTBeHHble €IMHMIIBI BPEMEHHU, C KOTOPBIMH YEJIOBEK MOCTOSHHO CTAJIKUBAaETCAd B
MOBCEIHEBHON J>KWM3HHU, - JeHb W ToA. OHU omuparoTcs Ha W3MEHEHUs, MPOUCXOJAIINE B
OKpYXalollleM MHUpE, U CBA3aHbl C BpallleHHEeM 3eMJId BOKPYT cBoel ocu W BOkpyr Comnna. Emie
OJTHOM TIPUBBIYHOW BEITUYMHOW SIBIISIETCS JTYHHBIH MECSI], KOTOPBIN CBsi3aH ¢ orcdeToM (a3 JIyHBI.
[TombITKM OOBEAMHUTH 3T CHUCTEMBI OTCUETA MPHUBEIM YEIOBEUECTBO K CO3MAHUIO KajeHIaps -
CHUCTEMBI CYHCIICHUSI JUIMTEIbHBIX IPOMEKYTKOB BPEMEHH, OCHOBAaHHOW Ha TEPHOAUYHOCTH
BUJUMBIX TBUKCHUI HEOSCHBIX TEJ U YCTaHABIMBAIOIIEH MOPSAIOK JIsl oTcUeTa AHed B rony. Ecmu
OBl MEXIY JUTMTEIBHOCTHIO CYTOK W JUIMTEIBHOCTBIO TOfa, T.€. BpEeMEHEM oOparmieHusi 3emiin
BOKpYr cBoeil ocu, JlyHel Bokpyr 3emmm u BpemeHeM oOpamieHusi 3emiau Bokpyr CounHiia,
CYILIECTBOBAJIO IPOCTOE OTHOILIEHUE, TO CYET JHEW B Mecsle U TOAy He MPeACTaBsl Obl OOIBIIOr0o
Tpyna. OnHako ¢ morpemHocTbio 10 0,1 ¢ AMUTETbHOCTh TaK HA3bIBAEMOI'0 TPOIMHMUYECKOTrO roja



(mpoMeXyTKa BpEMEHU MEXKIY ABYMS MOCIEN0BAaTEIbHBIMU MPOX0KIeHUAMHU CoJHIAa Yepe3 TOUKY
BECEHHETO PAaBHOJEHCTBUS) cocTaBisieT 365 cyrok 5 4 48 muu 46,1 ¢, wm 365,2422 nns, a
JUTUTEITLHOCTD JTYHHOTO CHHOIMYECKOTO MecsIa (Meproaa CMEHbI TyHHBIX (a3) - 29,5306 nHs.

Cunraercs, 4ro Oosiee WM MEHEE PETYISIpPHBIM CYeT BPEMEHHU CBS3aH C Pa3BUTHUEM
3eMJIeIeNInsl, CKOTOBOJICTBA M MoperuiaBanus [8]. IlepBrie TpeOoBaHMS K CYETy BPEMEHHU U METOIbI
€ro u3MepeHHsl ObUIM JOCTaTOYHO NPOCTHIMH: CIIAaBIHE M JPYyrue 3eMJIeIeIbYeCKUue HapObl
YCTaHABIIMBAJIU IIPOJOJDKATEIBLHOCTD I0Jla KaK IPOMEKYTOK OT OJHOM KaTBbI A0 APYTOM; MHICHUIIbI
AMepHKHU OTMEPSUIH TOJI TIO MOSIBIICHUIO CHEra, aBCTPAIMHULIBI - IO HACTYIJICHHUIO TIepUo/ia J0KIEH U
T.J.

Pa3BuTHe opocuTEIbHOrO 3eMiie/ienusi, BO3HMKHOBEHHE TOCYIapCTB, POCT TOPOJOB H
pacliupeHre TOPrOBbIX CBs3€H MOTpeOOBaNM YIydlIEHMs M YTOYHEHMsI cueta BpeMmeHH. Toraa
MOSIBUJINCH JIYHHbIE KasleHaapu. [1o-BugumMoMy, OJJMH U3 MEPBBIX JTYHHBIX KaJeHaapei ObL1 BBEICH
okono 4000 ner nazan B JpeBHem Bapwmione. MHorue JpeBHUE TOCyIapcTBa MPOILIU Yepe3
UCIIOJIb30BaHUE JIYHHOTO KajeHaaps. B psae MycCylbMaHCKHX CTpaH 10 HACTOSIIETO0 BpPEMEHU
IIOJIB3YIOTCSl JTYHHBIM KaJIGHJApeM, I7I€é Ha4ajlo KaJE€HAAPHBIX MECSIEB COOTBETCTBYET MOMEHTaM
HOBOJIyHUH. JIyHHBIN Mecsl (cuHomuYeckuii) coctaBisieT 29 cytok 12 1 44 mun 2,9 ¢, a 12 Takux
MECSLEB JalT JIYHHBIH IO NPONOJDKUTENbHOCThIO 354 cyrok, T.e. Ha 1l cyrok kopoue
TPOIMUYECKOTO TO/Ia.

B VI B. 10 u.3. B Kutae u V B. 10 H.3. B I'penun Obu10 OOHApYKEHO, YTO Kaxiasie 19
COJTHEUHBIX JIET HOBOJYHHE COBIAJA€T C JICTHUM COJIHIIECTOSIHHEM. DTO MO3BOJHIIO MEPEUTH K
JYHHO-COJIHEUHOMY KasieHaapro. B psne crpan FOro-Bocrounoii Aszum, Upane, M3paune u nonsine
JNEHCTBYIOT Pa3HOBUAHOCTU JIYHHO-COJHEYHOTO KajleHjaaps, B KOTopoM cMeHa (a3 JlyHsr
COIIaCyeTCsl C HayajoM acTPOHOMHUYECKOro rojaa. B Takux KajleHAapsx BaKHYIO pOJb UIPAET
MeTOHOB IMKJI, HA3BaHHBIN B YECTh APEBHEIPEUECKOro ydyeHoro MetoHa, - nepuoa B 19 comHeuHbIx
neT, paBHbIN 235 nmyHHbIM Mecsuam (6940 cyTok).

B | B. 10 H.3. pumckuit umneparop HOnuit Lesaps npukaszan ynopsaouuts kaieHaaps. [1o
MPEIIOKEHUIO erumnerckoro acrpoHoma Cosurena B JlpeBHem Pume ObLT MPUHST COJHEYHBIM
KaJeHJapb — IONMaHCKuid. [[Is poBHOTO cueta B 3TOM KajeHAape TpH Toa CUYUTAIUCH
colepaluMu 1o 365 nHel, a KaxIplil yeTBepThld - 366 nHeill. Cuer AHEHW O IOJUAHCKOMY
KaJICH/Iapl0 Ha3bIBAIOT CTAPBIM CTHIJIEM. B I0JMaHCKOM KaJeHAape CpelHsis ATUTENbHOCTh roja B
uHTepBaine 4 ner cocrasnsiia 365,25 cyTok, uro Ha 11 MuH 14 ¢ [MHHEE TPONMUYECKOTO roaa. ITo
Jaet norpemHocts 3 aus B 400 ner.

B nacrosiiiee Bpemsi HanOojee pacrpoCTpaHEH COJHEYHBIM TPUTOPUAHCKUN KaJleHAaph,
BBeleHHbIN namnoil ['puropuem X B 1582 1. (HOBBIH cTHib). B HEM cunTaroTCsl BUCOKOCHBIMH HE
100 u3 400 net, kak B IOJMAHCKOM KajeHaape, a nuib 97 u3z 400. [ToaToMy AIuTEIRHOCTH TO/A B
TPUTOPUAHCKOM KalleHAape B cpenHeM paBHa 365,2425 cyTok, 4TO Jullb Ha 26 C IPEBBIIIAET
Tponnueckuid roa. B Poccun rpuropmanckuii kanenaaps BeneH ¢ 14 ¢espans 1918 r. Paznuuue
Mexay crapsiM U HOBBIM cTuiisiMu B XV B. coctasnsino 11 cytok, B XIX B. - 12 cytok 1 B XX B. -
13 cyrok.

Bonpoc 06 ynmyumieHun kajieHaapsi mogHuMalcs HeopgHokpaTHo (M. Mactpodunn, 1834;
O. Konr, 1849; I. Apmenun, 1888, u T.1.). B 1923 1. B XKenese npu Jlure Hamuii 6611 006pazoBan
MexayHapoaHblii KoMUTeT 1O pedopme KaleHaaps. 3a BpeMsl CBOero cymiectBoBanus Komurer
paccMoOTpesl M OIyOJUKOBAJ HECKOJIBKO COT TpoekToB. B 1954 u 1956 1. mpoexkThl HOBOTO
KaJeHJapsi oOcyxaanuch Ha ceccusax DkoHomuyeckoro u CommanbHoro coeroB OOH, omnako
MPUHITHE OKOHYATEIBHOIO pelieHHs! ObLIO OTIOXKEeHO. B Hacrosiiee BpeMs olHUM U3 Hauboiee
HNOAXOJAIINX CUMUTAETCS KaJeHIapb, B KOTOPOM TOJ COCTOMT M3 12 MecsneB W nenautcs Ha 4
KBapTaia, coaepxxammx mno 91 auto, mwim 13 "Hexenb. B kaxxaoM kBapTasie nepBblil Mecsll uMmeeT 31
JIEHBb, a ABa nocueayomux no 30 gueil. IlepBoe 4rcio HOBOTo rojia BCETia COOTBETCTBYET OTHOMY
U TOMY >K€ JHIO HEJEeNH - BOCKPECEHBIO; KaXK/Iblil KBapTajl HAYMHAETCSI C BOCKPECEHbSI U
3aBepiaercs cyoooroil. B kaxxnoM mecsiie o 26 pabouux nuei. Tak Kak 3TOT KaJleHAApHBIA TOJ
cofiepkuT 364 nHS, TO NEPUOIUYECKU BCTABJISIOTCS BHEHE/AEIbHBIE Mpa3HUYHbIE JTHU, HalpUMEp
nocine 30 gexalps, a OUH pa3 B YeThIpe roja - eime u nocie 30 uroHs.



Eme ogHoM ipo6nemMoii, CBSI3aHHOM C OIEHKOW BPEeMEHHU, ObUT U OCTAETCs 10 HACTOSIIETO
BPEMEHH BBIOOp TOUKM OTCUYETAa BPEMEHHU, KOTOPBIM B pa3HbIC 3MOXH OCHOBBIBAJICA HA Pa3IMYHBIX
cooOpaxenusix. Tak, OOTOCIOBBI HEOJHOKPATHO TpeJiaralii «MHPOBBIE Spbl», TJE 3a HA4YaIo
OTcYeTa MPUHUMAJIOCH «COTBOPEHUE MUPAY»; BCETO TaKUX 3p ObLI0 npuayMaHo okoio 200. B camoit
JUIMHHON U3 HUX «COTBOPEHHE MHPa» OTHOCHJIOCH K 6984 I. 10 Hallero JIETOCYUCIIEHUS, B CaMO
KOPOTKOM - K 3483 I. 10 HAIIErO JIETOCYUCIICHUS.

Ocoboe MecTo 3aHUMaeT APEBHEHHIUICKOE JIETOCUMCIIEHUE. B ero ocHOBE JIEKHT rof,
coctosamuid u3 360 THEH, BEIICIAIOTCS 30HBI (WM KaJIbITbl) JUTUTEIBHOCTHIO 4,32 MIIPI JIET - OJUH
nenb B xu3HM bpaxwmbl. Kaxnapiii 3on penutcs Ha 1000 maxaror mo 4,32 mun net. [locnenusis
Maxarora COCTOUT U3 YEThIpeX MEPUOJIOB: JEBAIOTH - IapcTBa OOTOB, WM 30JI0TOTO BEKa, TPETAIOTH
— cepeOpsHOro BEKa, JABAHAPUIOTH - MEIHOIO BEKa, KAJMIOTU - JKEJIE3HOI'O BEKa, BEKa rpexa, B
KOTOPOM >KUBEM MBI.

B Hacrosiiiee BpeMs moJiydmsia pacrpoCTpaHEHUE XPUCTUAHCKASL 3pa, B KOTOPOW TOUYKOM
orcyera sBisiercss PoxaectBo XpuctoBo. DJta spa Oblla BBeleHA Ha OCHOBaHMHM PAacyeToB,
CAENaHHBIX PUMCKUM MoHaxoM J(nonucuem ManbiM B 525 1. ot PoxaectBa Xpucrtosa. B Poccun
BI10Th 10 XVIII B. ObuTa B X0y BU3aHTHICKAs 3pa OT «coTBOopeHus mupa». Ilerp | cBoum ykazom
BBeJ 3py oT PoxknectBa XpucroBa, u 1 saBaps 7208 1. BU3aHTHHCKOM SpbI OBUIO IPUKA3aHO CUUTATH
1 suBapst 1700 r. ot PoxxnectBa Xpucrosa. K XI1X B. cuer ot Poxxaectsa XpucroBa ObUT BBEJIEH BO
BCEX XPHUCTHAHCKUX CTpaHax. B mciramMckuMx cTpaHax TOYKOM OTCUETa CUMUTACTCS «XUKpPa» - TOI
OerctBa mpopoka Moxammena u3 Mekku B Menuny. Ota 3pa Obuia BBeneHa xanupom Omapom B
634—644 rr. Xwmkpa Obuta otHeceHa Omapom k 622 1. Camoli mo3gHel ObUia BBEIEHHAs BO
O®paHLUU «3pa pecryOIrKu», OTCYET B KOTOPOH BEJCS OT JHS MPOBO3MIAIICHUS PECIyOIuKu 22
ceHTs10ps 1792 1. Orot kanenaaps Obul oTMeHeH Hanoneonom, BocctaHoBiieH Bo BpeMs [lapurkckoit
KOMMYHBI U TiepecTai IeiCTBOBATh MOCIIE ee THOeNu.

Eme Gomnpiime, yem rofabl M JACCATUIICTHUS, OTPE3KH BPEMEHU TPEOYIOTCSA NIl U3YUYEHUS
MIPOILIOTO YEJIOBEUECTBA, BOSHUKHOBEHHUSI, Pa3BUTHUS U THOEIH JPEBHUX KYIBTYp, 0€3 4ero Helb3s
MOHSTh COBPEMEHHOE COCTOSIHUE OOIIECTBA M TMEPCHEKTUBBI €ro pa3Butus. [1o apxeonornyeckum
HaxoAkaM (opyaus Tpyaa, MPEAMEThI JOMAIIHEro oOWXo/a, BOOPYXKEHHE M T.J1.) MOXXHO MHOroe
y3HaTh O KHU3HM JIIOJEM MHOTHE TBHICSYHM JIET Has3al, O CBI3AX MEXAY JAPEBHUMH HApOIaMH.
YCTaHOBUTH JIaThl IOMOTAIOT UCTOPUYECKHE MAMSTHUKU U JAPEBHUE XPOHUKHU, COMIEPIKaIIIe 3alUCh
Pa3IUYHBIX COOBITHM (BOMH W CTHUXMHHBIX O€IACTBHM, CMEHBI IpaBUTENEH M JUHACTUH U T.J.).
Wuorna omHO U TO K€ COOBITHE OTMEUaeT HECKOIBKO HE3aBUCHMBIX HCTOUHHUKOB HIIM CaMO COOBITHE
TaKOBO, YTO MO3BOJIAET TOYHO OINPEACIUTh BpeMsi, KOTrJa OHO Ipousomuio. Hampumep, U3 npeBHei
KUTACKOM JIETONHUCH M3BECTHO O JBYX acTpOHOMax, koTopble B 2200 I. 10 H.3. HE MpeacKa3aiu
cBOeBpeMeHHO 3arMeHusi CoiHIla M 3a 3TO JUIIMIUCH TojioB. CoONOCTaBI€HHE JIETONHMCH U
pe3ynbTaTOB COBPEMEHHBIX BBIYUCICHUN 3aTMEHUS JaeT TOYHYIO AaTy coObIiTuil. J[peBHeiime
MaMATHUKA TUCHMEHHOCTH TIO3BOJISIIOT TMPOCJHEAUTh COOBITHUS IIIYMEPCKOM W  ETUIEeTCKOU
LIMBWINA3aUN JaBHOCTBIO 10 4—35 THIC. JIET.

OnuH W3 METOMOB OIICHKM BPEMEHU CBS3aH C OIPEACIICHUEM CKOPOCTH HAKOIIJICHUS
otnoxkeHuid. Tak, B Mcmanum Oblia OTKpBITAa TelIepa, KOTOopas B TEUYEHHE JIOJNTOr0 BpPEMEHU
CITyXuJa OOUTAIUIIEM TO JJIs JIFOACH, TO J1sl 3Bepeit. OHM >KWIIM B HEH, yMHUpaJH, a 3eMJIs, CJIOH 3a
cJIoeM, MPUKphIBAJIa UX OCTaHKHU. B 001Iel CI0XHOCTU B ATOH Temiepe 00pa3oBaIich OTIOKEHUS
MOIIHOCTBIO 13,5 M, cocTosiie U3 MHOTHX clloeB. B BepxHeM cioe Ha HeOoubIIoN Ti1yOruHe OblIH
0oOHapyXeHbI TPEYTOIbHBIE KUHKAIIBI U3 OPOH3BI, B CIEAYIONIEM CIIO€ - KOCTH CEBEPHOTO OJICHS U
M3TOTOBJICHHBIE M3 KOCTH PE3IIb, Jlajiee — KaMEHHBIE HOXKHM W CBEpJia, 3aT€M - KOCTH HOCOpora u
MENIepPHOTO MEJBEes, a Ha CaMOM JIHE Tellepbl ObUTH HalJeHbl rpyOO BbIIETaHHBIE KaMEHHBIE
TOTIOPHI M CKpeOKHU. bhlna mojcunTana CKOPOCTh OCaIKOHAKOIUICHHUSI M COMTOCTABIEHA C JaHHBIMH,
MONyYEHHBIMUA JIPYTUMH METOIaMH. OJTO TIO3BOJIIO MOAPOOHO H3YYHUTh HCTOPHUIO TEIIEPhI
npuOIM3UTENsHO 3a 50 ThIC. JIET.

W3 npyrux MeToJ0B M3Y4E€HHS JJIMTEIBHBIX MPOIECCOB OCOOBIH MHTEpEC MPEeACTaBIsET
OIIEHKa BO3pacTta TOpHBIX coopyxeHui. Ilycte ropa Bo3Bbimaerca npumepHo Ha 2000 m u B
ocHoBanuu umeeT okoio 2000 M. [TpocToit pacueT 0ObemMa TaKOTO TUTAHTCKOTO KOHYCA MTOKA3bIBAET,



YTO OH COCTOMT IIPUMEPHO U3 2:10° M® TrOpHOM nopoabl. Jlokab, JIEX U BETEP U T.II. IOCTEIIEHHO
paspymiaioT ropsl. B cpexremM oT kaxaoro 1 mM? mopomsl B TOX OTIaMBIBACTCS 0OIOMOK 06HEMOM
HECKOJIBKO KYyOMYeCKHX CaHTHMETpoB. ClieloBaTeNbHO, 33 OAWH TOJA CO BCEW TOPBI OCHIIIIETCS
npumepro 10° M° mopossr. Uepes MIILIHOH JIET ITOTOBHHA FOPbI JOIDKHA paspyIIHThes. Tak Kak mpy
3TOM CKJIOHBI CTAaHYT MEHEE KPYThIMH, TO CKOPOCTb pPa3pyLICHMs] CHU3UTCS U >KU3Hb IOpbl OyaeT
JUINTBCSI HECKOJIBKO MUJUIMOHOB JIET.

CxopocTh pa3pylieHHs] KOHTUHEHTOB MOXKHO paccuuTarb, MpOaHaIN3UpOBaB KOJIUYECTBO
HAHOCOB (M3MEJIBYEHHONW TOPHOM MOPOJBI, NeCKa U MOUYBbI), KOTOPOE BBIHOCUTCS PEKaMHU B MOPS.
MoHO U3MEpUTh KOJMYECTBO HAHOCOB, YBJIEKAEMOE JIOKIIMU U IIEPEHOCUMOE PEKaMHU B MOps 3a
roz. Eciu paBHOMEpHO pacnpesesuTh 3TO KOJMUYECTBO 10 BCeH IUIOIAAH, ¢ KOTOPOil ero coodupaer
BOJIa, TEKYILAsl B peKax, TO MOJIYYUTCS CIOM TOoMmuHONW okoio 1/300 cM. 3a MMIJUIMOH JIET 3TO JacT
cioit rommuuHoM 30 M. [TockonbKy yHOCHMasi peKaMu MOPOAA HE IOCTYNAeT paBHOMEPHO OTOBCIOLY,
a TOJIBKO C T€X Y4YacTKOB, IJI€ €CTh YKJIOH, TO 33 MWJUIMOH JIET JOJDKHBI OBITH YHHYTOXKEHBI
HEPOBHOCTH 3€MHOM MOBEPXHOCTU BBICOTOM MHOIO COT€H MeTpoB. Clie0BaTenbHO, TOPl U XOJIMBI
MOIIM OBITh pa3pyllEHbl 32 HECKOJIBKO JECSITKOB MHJUIMOHOB JIET, HO 3TOT0 HE MPOM3O0ILIO M3-32a
BJIMSIHUS BHYTPEHHUX (3HIOI€HHBIX) CHJI Ha (POPMUpPOBaHHUE 36MHON TOBEPXHOCTH.

Bo3MmoxxHOCTR OTCueTa BpPEMEHM JAal0T METOJbl H3MEPEHMsS] BPEMEHU IO TOJUYHBIM
KOJIbLIaM JIEPEBBEB (3T LIKaJIa BPEMEHH ITPOCTUPACTCS 10 HECKOIBKUX THICSY JIET); 110 OTJIOKEHUAM
JICHTOYHBIX IVIMH, [I€CKa, COJICH; 10 N3MEHEHUSIM HaMarHHYeHHOCTU TOPHBIX MTOPOJ U T.J.; IO CMEHE
pasnnyHbIX (opM xku3HU. llocnenuuili MeTon OCHOBaH Ha TOM (akTe, 4YTO HA MPOTSHKEHUU
TBHICSIUEIETUH U MUJIJIMOHOB JIET OJJHU BUJbl PACTEHUHN U )KUBOTHBIX CMEHSUIM Ipyrue. bolbIIMHCTBO
U3 HUX, NEPeXUB MEPHOJ paclBeTa U IUPOKOr0 pacnpoCTpaHEHuUs, NOrudano U ycTynajlo MecTo
apyruM. M3yduuB mocieaoBaTesibHOCTh, B KOTOPOH IPOMCXOJWIIa CMEHA OJIHUX BUJOB JPYIHMMH, U
OLIEHUB IPOJIOJKUTENIBHOCTD CYIIECTBOBAHUS KaX/10T0 U3 HUX, MOKHO COCTABUTh 111Ky BPEMEHHU.
Takue «4acbl» OCHOBAaHBI HA COIMIOCTABICHUH PA3JIMYHBIX COOBITUN MEXKIY COOOM U, CIIEI0BATEIBHO,
IIOKa3bIBAIOT OTHOCUTEIBHOE BpEMS.

B nagane XX B. ans orcyera OOJBIIMX MPOMEXKYTKOB BPEMEHH OBLIM pa3pabOTaHEI
«pPalnOAKTUBHBIE YaChl», KOTOPbIEC TO3BOJISAIOT ONPEIENATh C MPUEMIIEMON TOUHOCTBIO A0COIIOTHBIN
BO3pacT pa3jIM4HbIX OOBEKTOB - apPXEOJOIMUYECKHX HAaXOJ0K, TOPHBIX MOPOA U JIp. - B OTIMYUE OT
METOJIOB OTHOCHUTEJIBHON XPOHOJOI'MH, KOIZIa BO3PACT OOBEKTa OMpeAessieTcss U3 CONOCTaBICHUS
€ro C BO3pPacTOM JApPYTrUX OOBEKTOB, HAPUMEpP OCTATKOB CIOP M MbUIbIBI PACTEHUMN, PAKOBUH
pa3IMYHbIX TUIIOB U T.A.

«PanmnoakTUBHBIMM YacaMu» Ha3bIBalOT TPYIIYy METOJOB, B KOTOPBIX SIBJICHHE
PaJMOAaKTUBHOTO pacHaza siiep pasIMYHbIX HM30TOMOB HUCIOJIB3YETCS M ONpeleneHHst OOIbIINX
IPOMEXYTKOB BpeMeHHu. MccrienoBaHus paguOaKTUBHBIX BELIECTB IMOKa3ald, YTO CKOPOCTb WX
pacriazia MoCTOsIHHA, HapUMep Nepuo]] noiypacnazna Bucmyra-212 pasen 60,5 muH, ypana-238 -
4,5 mapn net, a yoiepoaa-14 - 5730 rogam. IloaTomy mpoliecc pagnoakTUBHOTO pacriaja MOXKET
ObITH MCIIOJB30BAaH JJISI OTCUETa MPOMEKYTKOB BPEMEHHU, NMPUYEM JJsi M3MEPEHHS HHTEPBAJIOB
BPEMEHM HUMEETCS JOCTAaTOYHO MIMPOKUI BBIOOP U30TOMOB.

[TpuHuun wm3MepeHus: OOJBIINX MPOMEXKYTKOB BPEMEHHM C IOMOIIBIO PAJHOAKTUBHBIX
4acoB OYEHb MPOCT M B KaKOM-TO Mepe Mojo0eH MPUHIMIY padOThl OTHEHHBIX YacoB, HIMPOKO
ucrnonb3oBaBmuxcs B JpeBHeM Kwurtae. B orHeHHbIX uacax cCHEIHMaIbHBIM  00pa3om
IPUTOTOBJIEHHAs MajloYKa TOPUT C IIOCTOSTHHOW M 3apaHee W3BECTHOM CKOpPOCTbIO. 3Has ee
HayaJIbHYIO JUIMHY, CKOPOCTb CTOPAaHUS U U3MEPUB JJIMHY HECTOPEBIIEH YaCTH, MOKHO OIPENEINTD,
CKOJIbKO BPEMEHH MPOIIJIO OT TOr0 MOMEHTA, KOr/ia majouka Oblia 3axokeHa. KoHeuHo, aHanmorus He
MOJTHAS, OHAKO MPUHIUI «PAJHOAKTHBHBIX YaCOB» UMEHHO TAKOB.

C ux moMoIpl0 ObLI YCTaHOBJEH BO3pacT CTapeHIINX TOPHBIX MOPOJ, HAallJIEHHBIX Ha
3emne, — 3,8 mupxa ser. OdeBHAHO, 4TO cama 3emiid cTaplie, HO H3-32 HEOJHOKPATHOTO
npeoOpa3oBaHusl 3€MHOI MOBEPXHOCTH HENb3sl HAWTU Oosiee cTapble TOpHble MOpoabl. Pe3ynbrarsl
U3YYEHUSl COAEPKAHMS DPATUOAKTHBHBIX BELIECTB M IPOAYKTOB HX pacnajga B IEPBUYHOM
METEOPUTHOM MarepHalie MO3BOJIMIIHN CIeJIaTh 3aKII0UeHNe, YTO 3eMIIs CYIIECTBYET OKOJIO 4,6 M/
ner. Crapeiiiine cnenbl XU3HU HACUMTHIBAIOT Oojiee | MipA JeT -Tora CyLIeCTBOBAIU



npUMUTHBHBIE OakTepuu. Bomopociu u ry0ku umerotr Bo3pact okoso 600 miuH ser. OOHapysKeHbI
OKaMEHEJIOCTH PbI0 M MOJUTIOCKOB, kuBmMX 300 mutH neT Hazan. [Ipecmbikaromuecs MOSBHINCH
npuMmepHo 275 muH JseT Hazan. VM mpeamectBoBasio mnosiBieHue okono 400 MiH JeT Hazaj
JIEPEBbEB U 1IBETOB. MUIleKONUTAIOIIME Pa3BIIKMCh TOJNbKO 150 MIIH JieT Haszal, a yenoBedecKas
JIMHUS 3BOJIIOLIMU BBIJENINIACH OKOJIO 5 MJIH JIET Ha3a/.

PaccmoTpuM MeTonbl OLIEHKH BO3pacTa 3Be3], rajakTuk, Beenennoi. Bospact Connua u
JPYTUX 3BE€3[l MOXHO OIPENEIUTh C IIOMOILBIO SHepreTuueckoro mnoaxona. Iloxcumras 3amac
SHEPruu B 3BE3[l¢ M H3MEpPUB CKOPOCTb, C KOTOPOW OHA pPacXOAyeT DSHEPTui0, OICHUBAIOT
JUINTEIBHOCTD €€ cylllecTBOBaHUA. Eciu onpenenuTs, KaKylo 4acTh CBOETO 3allaca SHEPIUu 3Be3a
y)K€ U3pacxo/loBasia, TO MOXKHO CKa3aTh U CKOJIbKO BPEMEHHM OHA yXe€ CYIIECTBYET, U CKOJIbKO e
OCTaJIOCh CYLIECTBOBATb.

Oueprusa CojHIIAa U MHOTUX JPYTHX 3BE3] - PE3YJIbTAT SACPHBIX PEAKIMil CUHTE3a reyus U3
Boziopozia. CrenmoBarenbHO, [UIS TOTO YTOOBI ompenenuTh Bo3pacT CoiHIA W 3BE3l, HYXKHO
U3MEPHUTh OTHOCUTEIILHOE COJlepkaHre Bojioposia u renusi. CocTaB TOro WM HMHOTO HEOECHOTOo Tela
OIIPEAEISAIOT METOAOM CIEKTPAJIbHOIO aHAJIM3a, KOTOPbI OCHOBAH Ha TOM, YTO KaX/10€ BEILIECTBO, B
TOM YHCI€ U B CMECH HECKOJIbKHMX BEIIECTB, MOXXHO OTJIMYUTH OT BCEX OCTAIBHBIX I10
OTHOCHUTEJIBHOM SIPKOCTH OTHEJIbHBIX CBOWMCTBEHHBIX Ka)XXKJIOMY BEIIECTBY JIMHUK crekrpa. Ilo
COCTaBy CBETa, H3IIy4aeMOro HeOECHbIMH TellaMH, C TOMOIIBI0 CIEKTPAJIbHOIO aHalu3a
ornpezesnseTcs XUMUYECKUi coctaB 3Be3l. Tak, mo gaHHbIM A.b. CeepHoro, CoiHIle COAEPKUT
38% Bomopona, 59% renus, ocTaabHBIX AIeMEHTOB JuIb 3%. B 1960 . Ha OCHOBaHUM TaHHBIX O
macce, cBeTUMOCTH U cocraBe CojHIA, a TaKXKe JETAJbHBIX pacyeToB IPENIoaraéMol €ero
spomonnu [1. JlamGep momyuun Bospact Connuna 12 mupz ner (12-109 net). [lo coBpemeHHBIM
OLIEHKaM, 3a11lacoB BOAOPOJAHOIO «roprouero» B CoiHIle XBaTUT HE MeHee 4eM Ha 10 mupz neT.

ConHue sBiseTcs pAIOBOM 3Be3M0M Hamiel ['amakThku, KOTOpas MEIJICHHO BpalaeTCs
BOKpPYT' COOCTBEHHOTO IIEHTpA. YTIIOBasi CKOPOCTH BpalleHus ['anakTuku yObIBaeT OT ee IeHTpa K
nepudepun Tak, 4to nepuos odpaienus B paitone CoHIIa COCTABISIET, 10 Pa3HbIM OIleHKaMm, 215 -
275 MaH neT. DTOT Nepuoj] OOBIYHO HA3BIBAIOT TANAKTUYECKHM rofoM. OYeBHIHO, YTO BO3pacT
[lanakTuKu cieayeT OmpeleNsiTh MO0 CaMbIM CTapbiM 3Be3faM M3 Bxomsmmx B Hee. B 1961 r,
uccienys psj Haumbosiee cTapbhiX 3Be3/, amepukaHckuii actpoHom X.K. Apnm mis crapeifmiero
paccestHHOTO CKOIUICHHS MOy4dui Bo3pact 16- 10° s1etT, a BO3PACT OQHOTO M3 CTAPEHIIMX MIAPOBBIX
CKOTUICHHH OKazacs paBHbM gaxe 20-10° ser. TIo oreHKaM aHITHIACKOTo aCTg)O(l)I/ISI/IKa ®. Xoitna
U 1p., Bo3pacT Hekotopbix Omuskux k Comuiy 3Be3n cocrasiser (10-15)10° ner. B Hactosmiee
BpeMsl BO3pacT ['alakTHKH yanoch ONpeAeanuTh U IPYTUMH METOJaMHU.

Jlia oneHkn Bo3pacTta BceneHHON €CTh HECKOIBKO MOIXOI0B, HAIPUMEDP HCIOJIB3YIOLINMA
OTIpesieNIEHUE BO3PACTA TSXKEINIBIX JIEMEHTOB (2JIEMEHTOB TsKeliee CBUHIA - TOpUS, ypaHa U T.IL.).
Jeno B ToM, 4TO B HacTosulee Bpems HHM Ha 3emiie, HU Ha COJHIIE HET YCIOBUH s HX
o0pa3oBaHMsI, HO TH BELIECTBAa CYLIECTBYIOT U C TEUEHHUEM BPEMEHHU KOJIMYECTBO MX YOBIBAET B
pe3ynbTrare pajinoakKTUBHOIO pacaia. 3HAuMT, KOrJja-To OHU 00pa30BatCh.

I['A. TamoB M Jpyrue BBLIBUHYIU CIEIYIOIIYI0 THUIIOTE3y O0Opa30BaHUS TSDKEIBIX
aneMeHTOB. M3HavanpHO CyIEecTBOBAJIO IPaHIMO3HOE CKOIUIEHHE ITPABEIIECTBA - UJIEMa, B HElpax
KOTOPOTO MPOU30ILET B3phIB, B PE3y/bTaTe Yero pa3BWIMCh OIPOMHBIE TEMIEpaTypa U JaBJICHHUE.
[Tpu 3TOM OueHb OypHO MPOTEKANTU SAEpHBbIE pEaKIUH, KOTOpble MPUBEIM K CHHTE3Y Pa3IHMYHBIX
AJIEMEHTOB, B TOM YHUCJI€ U TSDKENbIX. B3phIB ObLI KPAaTKOBPEMEHHBIM, MO3TOMY BBI3BAHHOE UM
OBICTpOE paCIIMpEHUE CKOIJICHHs TNMPHUBENO K OXJIaXJEHHUIO BellecTBa. TakuM 00pa3oM, CHUHTE3
AJIEMEHTOB OB TIPEPBaH M MOJTYYEHHBIN COCTAB BEIIECTBA 3aPUKCUPOBAH.

[To nmpyro#t rumoreze (Jx. bepbumk u np.), oOpa3oBaHHE pa3TUYHBIX DJIEMEHTOB
MIPOUCXOJUT B HEApaxX HEKOTOPBIX 3Be3l. TsDKeNnble 3JIeMEHThl 00pa3yroTcsl MpU TeMIeparype
HECKOJIbKO MWIIMApPAOB TIpajycoB M IUIOTHOCTH, noxoxdmeit ao 10" r/em®. Takas BbICOKas
TeMIeparypa M IUIOTHOCTb CO3JAl0TCS B HEApPax CBEPXHOBBIX 3BE3]l MPH MX KaTacTpo(hUUecKoM
CKAaTUU U TOCJENYIOIIEM B3pbIBE. Bo BpeMsl BCHBIIIKM CBEPXHOBAas 3B€3[a IIPOU3BOAMT TSKEIbIE
ANIeMEHTHhl U pa3OpackiBaeT UX BO Bce cTOpoHbl (CosHeuHas cucTeMa B CBOE BpeMs MOJIydusia
HEKOTOPYIO TOPLMIO 3THUX TSDKENBIX 3J€MEHTOB). B [allakTWKe BCIBIIMIKM CBEPXHOBBIX 3BE3[



MPOUCXOIAT MpuOIM3uTeNnsHO oauH pa3 B 100 net. Takum o6pazom, Connie u ConmHedHas cuctemMa
IPU CBOEM 3apOXKACHUHM U (POPMHUPOBAHMM MOIVIM MOJYYUTH TSKENbIEe 3J€MEHTHl OT OJHOW WU
HECKOJIbKMX CBEPXHOBBIX 3Be3f. OIpeneneHue Bo3pacTa TSKEIbIX 3JIEMEHTOB CBOJUTCS K
HAXOXKJCHUIO MPOMEXKYTKAa BpPEMEHHU, OTIENAIONIEr0 HAc OT JAaHHBIX KOCMUYECKUX COOBITHUH.
PacyeTsl 10 COOTHOIIEHNIO U30TONIOB YpaHa, TOPUsl, PEHUs, OCMHUA Aajld 3HadyeHus ot 7,1 - 10° no
8,2 - 10° ner. Oxnaxo 31OT MPOMEKYTOK BPEMEHU €lIe HE sIBisieTcsl Bo3pacToM Bceenennoit. Beab
JI0 TOTrO, KaK Ta WJIM MHas 3Be€3a BCIBIXHYIA KaK CBEPXHOBAsl, IMPOU3BEA TSKEIbIE 3JIEMEHTHI U
BbIOpOoCcHJIa UX B KOCMOC, B YaCTHOCTM M B Ty ero obnactb, rae ¢opmupoBanack CoiaHeyHas
cucreMa, JOJDKHA Oblta 0Opa3oBaTbcs M NMPOWUTH HEKOTOPBIM IyTh Pa3BUTHUSA Cama CBEPXHOBAs
3Be3la. YUeT OTUX M HEKOTOPbIX JApyrux oocrostenscTB nAan ocHoBanus J[. Ilpammy
MPEIONIOKUTH, YTO BO3pacT Bcemennoit or 7 mupn no 15 mipn ner, a Hanbosee BEpOSITHOE €ro
3Ha4YEHME - OKoJI0 10 Mupn JIeT.

Jlpyroii MeTom OLEHKH Bo3pacta BceneHHoW cBsizaH ¢ oOHapyxkeHueM 3ddekra
«pazberanus» TallaKTHK, KOTOPBIA MbI paccMarpuBaiu B § 5.3. Bce HeOecHble Tena HMEIOT
COOCTBEHHBIC JBMKEHUS, IPUYEM BCE OHM JBUXKYTCS B HAPABICHUM «OT HAC» U, YEM JIAJIbIIE OT
3eMiiu OHM HaXOAATCs, TeM OoJiblle MX CKOpocTh. M3 (dakra «pa3deraHus» raiakTHK HE CIEIYeET,
yro CoiHeYHasi cHCTeMa 3aHMMaeT 0co0oe TookeHue. Eciam Ha BO3AYIIHBIA IIAPUK HAHECTH
METKH, a 3aTe€M €ro pa3ayBaTh, TO PACCTOSHUE MEXKIY KaXXJI0H METKOW M BCEMU OCTAIbHBIMU OyIeT
YBEIUYMBATBCA, W JTO CIPABEUIMBO JUISL JIIOOOW METKH. AHAJIOTMYHO: BHIMMOE C 3eMiln
«paz0eranuey ralakTHK CleAyeT MHTePIPEeTUPOBaTh Kak olIiee pacuuperre BeeneHHOIM.

Wccnenys nABMKeHUE YHAJIEHHBIX TallakTUK, aMmepukaHckuil actpoHom O.1. Xa60n
00HapyXWJI, YTO UX CKOPOCTh MPOMOPIIMOHANIbHA PACCTOSHUIO OT 3emuu: V = HI, e V - CKOpoCTh
JBUKCHHSI KOCMHYECKOTO Tela; I — ero paccrosiHue oT 3emum; H — mocrostaras Xa06ma, Dta
dbopmyna, Ha3pIBaeMast 3aKkOHOM Xa0011a, MO3BOJISIET C/eNaTh BBIBOJ, YTO HeKoraa Beenennas nmena
O4YEHb MaJlbli O0BEM U COOTBETCTBEHHO CBEPXBBICOKYIO IUIOTHOCTh, @ TaKXKe€ OINPEAEIUTh
MPOMEXYTOK BPEMEHHU, KOTOPBIM OTAENseT HAac OT 3TOro cocrosiHus BcenenHoil. PacueTrsl narot
Bo3pacT Bcenennoit 18 mupa ner. Iloxg pelicTBueM TIpaBUTAIMOHHBIX CHUJI TEMIT PaCHIMPEHUS
MOCTETIEHHO YMEHbBIIIAeTCs, TO3TOMY MOXKHO YTOUHUTH Bo3pacT BeeneHHoii - okono 9-10 mipna ser.

Onenkam Bo3pacta BeenenHoil momorio emie o1Ho oTkpeiTHe. Bo BTopoii nonosune XX B.
Ob1I0 0OHAPY)KEHO PEMKTOBOE U3IydeHHe, uMeroliee TeMieparypy okoio 3 K (mpumepno -270 °C)
U Uayliee K HaM C Pa3HbIX CTOPOH MPUOIU3UTENBHO ¢ OIMHAKOBOW MHTEHCUBHOCTHIO. CBsI3aHO 3TO
C TEM, YTO Ha OIPENEICHHOM 3Talle CYIIECTBOBAHMS CBEPXIUIOTHOM ropsuei BeeneHHoll - pu ee
pacIIMpeHU — MPOU3OLIEN «OTPbIB» IEKTPOMATHUTHOTO H3JIY4YEHUsI OT €€ TOpsyero sjapa u
HauaJlOCh «IyTEIIECTBUEY» 3TOTO U3IYUYEHHS 10 paciuupstomieiics Beenennoit. ComtacHo pacueram,
JUISL TOTO YTOOBI TeMIlepaTypa peIMKTOBOTO U3IyYEHHUs] CHU3UIIACh OT HadaJIbHOM 70 HaOmonaeMoi
HBIHE U COOTBeTCcTBYIOMIEH 2,7 K, nomkHo Obu1o mpoiitu okono 10 mip jer.

B nocnennue ronpl ObuT pa3paboTaH ele OAMH METO]] OIpeIesieHus Bo3pacTa BeeneHHoi,
OCHOBAHHBII Ha HM3YYEHUM WIAPOBBIX 3BE3AHBIX CKOmIeHWH. [Ipenmosnaraercsi, 4ro Bce 3BE3/bl
HEKOTOpPOro IIApOBOrO CKOIUJICHHUS] HAxoAATcs NpUOIM3UTENbHO Ha OJMHAKOBOM pACCTOSHUU,
00pa30BaJICh U3 OJHOTO W TOTO K€ Marepualia ¥ MPUMEPHO B OJHO U TO ke Bpems. MeTomom
CHEKTPaJIbHOTO aHallu3a OMNpENeNsIeTcs pacCTOSHUE, HaXOISATCS CBETUMOCTh M Macca 3Be3[
CKOIUIEHMS. DTO JaeT BO3MOXKHOCTb ONPENEIUTh, HA KAaKOM d3Talle CBOETO Pa3BUTHUS HAXOIUTCA
OOJIBIIMHCTBO 3BE3/] IIAPOBOT0 CKOIJIEHMUSI, CIIeI0BaTeIbHO, HAlTH ero cpenHuil Bo3pact. 1. 1oen u
P. Pyn moxkazanu, 4ro BO3pacT MIapOBbIX CKOIUIEHWH cocrtaBiser 1343 mupa netr. Ecnu oHu
00pa3oBanuch B TeueHHEe | MIIpJ JIET mociie Hadaia pa3BUTHsI BCeleHHOM, TO OT ATOrO COOBITHS HAC
oTzensieT okoio 14 mipa Jer.

CpaBHUM pe3yabTarhl, KOTOPbIE TAIOT PACCMOTPEHHBIE METO/bl ONpEIENICeHHs BO3pacTa
Bcenennoii. OueHka no ckopocTu pacuipeHus BceeneHHON maer okoio 18 mulpa JieT; oleHka 1o
BO3pacTy TSKENBbIX 3JEMEHTOB C yyeToM rnepuoia oOpazoBanusi COTHEYHOW CHCTEMBI U MEpUoaa
0o0pa3oBaHMsI CBEPXHOBBIX 3Be37 — OKoJo 10 Mipa JeT; mo ATUTENBHOCTH CYIIEeCTBOBAaHUS
PEJIMKTOBOTO M3Iy4yeHUs: — okojo 10 mupa jer; mo JUIMTETbHOCTH CYHIECTBOBAHMS LIAPOBBIX
3BE3IHBIX CKOIUICHHH C y4eToM Mepuoaa ux oOpazoBaHusi — okoio 14 mupa netr. Ecnu ydects



CJIOXKHOCTD 3a4a4u U TO, YTO OHHU HaﬁﬂeHBI Pa3iIMYHbBIMU METOAAMHU, MOXHO CHHUTATh CTCIICHb UX
COBIIAJICHUSI BIIOJIHE YIOBJICTBOPUTEIHHOW. MTak, MO COBPEMEHHBIM JaHHBIM €CTECTBO3HAHUS,
Bo3pact Bcenennoit cocrapnser 10-18 mupn ner, a ero Hambosiee BeposiTHOe 3HaueHWe - 13-15
MUJIPJI JIET.

10 Bospact BeenenHoif

Bospacr 3eminu

IMostsnerue nepBoGHITHOrO Yenapeka
12 F BospacT erunerckux nupaMmuL

9 CDC}IHCL‘ BpEMs] XKHM3HH 4€J10OBEKa

10 A -
lron=3,156-10 ¢
6 = N 4
10 | nens=3,64-10 ¢
3 | Cseruzeror ConxHua no 3eMau
10
] | - HMuTtepnan mexay ABYMs YA3PaMH CEPALIA
-3 - P a0
10 Ll I leHD,'l KOJIe0aHHs 3BYKOBOH BOJIHBI

10-" r, INepuon koneGaHus panuoOBOIHEI

10*" —  Caer npoxoaut paccrosinue 30 cM

10 12 | Tlepwon xoneGaHusi MONEKYJIbI

10" [~ TMepuon kanebanms atoma

10 18 L Cser npoxomuT paccTosiHue, PABHOE pasmepy atoMa

~21 t— Tlepuon konedanus sipa

Zog T iCaer MPOXOAMUT pacCTOAHME, PABHOE Pa3Mepy aTOMHOIO siapa

Puc. 5.10. JInana3zon BpeMeHHBIX MHTEpBasoB BO Beenennoii [15]

Takum 00pa3zoMm, OKpyKalolUi MHUpP HMMEET HE TOJBKO CIOXKHYIO HPOCTPAHCTBEHHYIO
HCPpApXUK0, B HEM TIIPOTCKACT OOJIBIIIOE  KOJIHUYECTBO mponecCcoB, OLCHUBACMBIX PA3HBIMU
WHTEpBajJaMy BPEMEHHU - OT BPEMEHM CYIIECTBOBAHMS PE30HAHCOB 10 Bo3pacra Bcenennoil. Ha
puc. 5.10 IMpUBCACHA <«JICCTHHLIA BPEMCH», T'IC BCIWYHHBI, KOTOPBIMH MbI OIICHHBAJIU BpPCMH,
PACIIOJIOKCHEI B IMOPAJAKE UX BO3paCTaHU.

1. 5 Jleknus NeS ®dusnueckas kapTuHa Mupa
1.5.1 Bonpoce! JieKkuum:
1. MepapXM4HOCTh MUPOB M IPaHULbI HALLIETO TO3HAHUS.
2. KoHuennum MUKpOMHUpA U KJIaCCUYECKasi MEXaHHKa.
3. Konuenmuu Meramupa u T€OpHsi OTHOCUTEIbHOCTH.
4. KoHuenuus MUKpOMHpa U KBaHTOBAsE MEXaHMKA.
5. KoHnenmmu Bo3HUKHOBeHNS BeelleHHON.
Bonpoc 1. MepapXxu4HOCTh MUPOB U I'PAHMIIBI HALLIETO MO3HAHUS
B HacTosiiiee Bpemsi cuuTaeTcsl, YTO UMEHHO (pU3MYecKasi KapThHA MHUpa JIEKUT B OCHOBE
ONMHUCAaHUS TpUpoAbl. B ¢u3mke npuxomuTcss UMETh AEN0 C PasHOOOpa3HBIMH BEIMYMHAMU,
3HAYEHUs1 KOTOPBIX OXBAaThIBAlOT OrPOMHBIM JaMana3oH. Tak, MHTEpBaJ H3BECTHBIX HaM JUIMH
IIPOCTUPAETCS OT Pa3MEPOB DJIEMEHTAPHBIX YaCTHUL 10 pa3MepoB BcelleHHOM, HHTEpBaJl BpPEMEH - OT
IIEPUOJOB TMOJypacnaaa KOPOTKOKHUBYIIMX IJIEMEHTApHBIX 4YacTHL[ 1O Bo3pacta BceneHHoi,
MHTEpBaJ Macc — OT MacCChl 2JIEKTPOHA 10 MACC TAJIAKTHK.



[lepriognueckn TPEANPUHUMANTHCH W TPEANPUHUMAIOTCS TONBITKH CO3[aTh HEKYHO
YHUBEPCAJIBHYIO TEOPHIO, KOTOpas OXBaTbiBaja OBl BECh pPa3HOOOpa3HBIH MHP (PUINUECKHUX
00BEeKTOB ¥ siBICHUN. OHAKO MOKa HE yNaaoCh, a OONBIIMHCTBO (PU3UKOB CUUTAET, YTO HUKOT/A HE
yAacTcs, CO3AaTh eIUHYI0, BCEOOBEMITIONYIO TEOPHUIO, OMHICHIBAIOIIYIO BCE pa3HOO0pa3ue SBICHMUIA,
C KOTOPBIMU MBI CTaynkuBaeMmcs. Ceifuac CymiecTByeT MHOTO TEOpPHH, KaKIas W3 KOTOPBIX WMEET
OTrpaHHuYEHHYI0 o0nacTh mpuMeHeHus. Hampumep, 3akoHbl MexaHukH HplOTOHa HecmpaBeasMBbI
JUTSL T€J, Pa3BUBAIONIUX OYEHBb OOJIBIINE CKOPOCTH. B TakumXx Ciydasx MONB3YIOTCS CHEIUATbHON
Teopuel oTHocUuTenbHOCTU. OHAKO 3Ta Teopus He MPUMEHHMA K 0071acTU Ype3BbIYaliHO OOJIBIINX
Macc, a TaKXke JIs OOBSICHEHHSI HEKOTOPBIX SIBJICHUMN, TPOUCXOSIINX HA OTPOMHBIX TIAKTUYECKUX
pPacCTOSIHUSAX; MPH 3TOM IPUBIEKaIOT OOUIYI0 TEOPUI0 OTHOCUTENbHOCTH. Korma peub 3axomuT o
SIBJICHUSIX aTOMHBIX W SIJIEPHBIX MAcIITa0oB, MexaHWKa HBIOTOHA ycTymaer MecTO KBaHTOBOM
TEOpUH, a B CIy4asX OOJbIIMX CKOPOCTEH - PESITUBUCTCKON KBAHTOBOM TEOPHH.

B nacrosmiee BpeMs He CyIIeCTBYeT aOCONIOTHO YETKUX KPUTEPUEB O0JIACTH MPUMEHEHUS
TOM WM WHOM ¢u3nyeckol KoHIEenuuu. M3 ombITa M3BECTHO, YTO TEOPHI0 OTHOCUTEIBHOCTH
CJIeyeT WCIOIbh30BaTh, KOTJA CKOPOCTH TeN NPUOIMKAIOTCSI K CKOPOCTH CBETa, a MEXaHHWKa
HploToHa MpaBMIIBHO OMUCHIBAET TOBEACHHE TEJ, CKOPOCTH KOTOPBIX Majbl MO CPABHEHHUIO CO
cKkopocThio cBeTa. OJHAKO HEMOHSTHO, KOTJa WUMEHHO HYXHO TEPEXOIUTh OT HBIOTOHOBCKOMN
MEXaHUKH K peIsITUBUCTCKOI. OTBET Ha 3TOT BOIPOC 3aBHCUT OT TOTO, C KAKUM KOHKPETHO CIy4yaem
MBI HIMEEM JICJIO, M OT TOTr0, C KAKOW TOYHOCTHIO HAJ0 PEIIaTh 3a/1avy.

Oduznyeckas KapTHHA MHpa CJaraeTcss U3 HEKOTOPOro KOIWYecTBa (hyHIaMEHTATbHBIX
KOHLEIIIMI, HO HET COBMAJICHUSI MHEHUI OTHOCHUTEIIBHO TOr0, Kakue 3To KoHuenuu. Hanpuwmep, B.
[eii3enOepr mojarajg, 4ToO B COBPEMEHHOW (DU3MKE CYHIECTBYIOT IO KpaiHel Mepe 4eTbIpe
(GyHIAMEHTAIBHBIX ~ 3aMKHYTBIX  HETPOTHBOPCYMBBIX  TCOPHH:  KJIACCHYECKAs  MEXaHUKa,
TEPMOJIMHAMUKA, JJIEKTPOJMHAMUKA, KBAHTOBAs MEXaHHKa, Ka)/aas M3 KOTOPBIX B CBOeH oOmactu
MPWIOKUMOCTH HAWIY4YIIHM 00pa3oM oOmuchiBaeT peasbHOCTh. (Kimaccmyeckas u  KBaHTOBas
MeXaHHKa OydyT pacCMOTpEHBI B § 6.2 1 6.4.)

OObuHO, KOTZA TOBOPAT 00 9nekmpoouHamuke, TOAPA3YMEBAIOT KJIACCHYECKYIO
ANEKTPOMHAMUKY - TEOPHUIO SJIEKTPOMArHUTHBIX MPOILIECCOB B Pa3IMUHbIX cpefax v Bakyyme. OHa
OXBAaTHIBAET COBOKYITHOCTH SIBJICHHIA, B KOTOPHIX OCHOBHYIO POJIb UTPAIOT B3aUMOICHCTBHS MEXKIY
3apsSOKCHHBIMU  YaCcTHUIIAMHU, OCYLIECTBISIEMbIE IOCPEICTBOM 3JEKTPOMAarHUTHOro mois. Bcee
DIIEKTPOMArHUTHBIC SIBJICHUS MOXKHO OIHCAaTh C TIOMOINBIO ypaBHEHWH MakcBeiuia, KOTOphIe
YCTaHABIMBAIOT CBSI3b BEIUYHMH, XapaKTEPURYIOMIMX JJICKTPUYECKHEe M MAarHUTHBIE TOJS, C
pacripeiesieHieM 3aps/ioB U TOKOB B npocTpaHcTBe. ComepikaHue YeThlpex ypaBHeHUN Makcera
JUISE  DIIEKTPOMArHUTHOTO TIOJII KaueCTBEHHO CBOIUTCS K CIEAYIONIEMY: MarHuTHOE IIoJie
MOPOXKIACTCS IBIDKYIIIUMUCS 3apsSIaMH B IIEPEMEHHBIM DJICKTPUICCKUM TI0JIEM (TOKOM CMEIIICHH);
DIIEKTPUYECKOE TI0J€ C 3aMKHYTHIMH CHUJIOBBIMU JIMHHSIMH (BUXPEBOE TIOJNE) MOPOXKIAETCS
MIEPEMEHHBIM MarHUTHBIM ITOJIEM; CHJIOBBIC TMHUHM MarHUTHOTO TOJIST BCET/Ia 3aMKHYTHI (T.€. OHO HE
UMEEeT HMCTOYHHKOB - MAarHUTHBIX 3apsjiOB, MOAOOHBIX AIIEKTPUUYECKUM); AIEKTPUYECKOE TOJe C
HE3aMKHYTBIMH CHJIOBBIMH JIMHUSMH (ITOTCHIUATBHOE TI0JIE€) IMOPOXKIACTCS DIICKTPUICCKUMU
3apsaaMu — HCTOYHUKAMU 3Toro mouns. M3 teopun MakcBensia BBITEKAIOT KOHEYHOCTh CKOPOCTHU
pactpoCTpaHEHHS JICKTPOMATHUTHOTO B3aUMOJICHCTBUS M CYNISCTBOBAHHME JJICKTPOMATHUTHBIX
BOJTH.

Hapsiny ¢ kmaccndeckol BBIICISIOT KBAHTOBYIO 3JIEKTPOAMHAMHUKY — KBAaHTOBYIO TEOPHIO
AIIEKTPOMArHUTHOTO TOJSI U €70 B3aMMOJCUCTBUS C 3apsSKCHHBIMHU YacTUIaMH (IJIaBHBIM 00pazom
SJIEKTPOHAMH W TIO3UTPOHAMH, MIOOHaMH). B OCHOBE KBaHTOBOW JIIEKTPOJUHAMHKH JICKUT
MOJATBEPKIACHHOE HAa OMBITE TMPEACTABICHUE O JAMCKPETHOCTH SJIEKTPOMATHHUTHOTO H3JIYYCHUS.
KBaHTBI 3JIEKTPOMAarHUTHOTO TOJSI - (POTOHBI - SIBJISIFOTCS HOCUTEIIIMA MHUHHMAJIEHO BO3MOXKHBIX
IpU KOHKPETHOW YacTOTe TMOJSI PHEPTHMHM U UMITylThca. B paMkax KBaHTOBOUW AIIEKTPOJUHAMHKHU
JIEJTaeTCS BBIBOJ O TOM, YTO 3JIEKTPOMArHUTHOMY H3JIYYCHHIO MPHUCYIIHA HE TOJIHKO BOJHOBBIC, HO H
JTUCKPETHBIE, KOPIYCKYISIPHBIE CBOWCTBA, a B3aUMOJCHCTBHE 3JEKTPOMATHUTHOTO H3IIyUYEHUS C
3apsHKCHHBIMU YaCTHIIAMH PAacCMaTpPUBAETCS KaK TOIVIONICHUE U MCITyCKaHUE YacTUIIaMU (JOTOHOB.
O6men (oToHaMU OOYCIIOBIMBAET JIEKTPOMATHUTHOE B3aUMOJEHCTBUE 3apsHKEHHBIX YACTHII.



YacTuia MOXXET UCHYCTUTHh (DOTOHBI, a 3aTeM cama MX MOMIOTHTh. KBaHTOBas 3JIEKTPOJMHAMUKA
JIOCTaTOYHO TOYHO ONMCHIBAET MCITyCKAaHUE, MOMIOLIEHHE M PacCesHUE H3Iy4eHHs BEILECTBOM,
AJIEKTPOMarHUTHOE B3aUMOJIEHCTBUE MEKIY 3apSKEHHBIMU YaCTULIAMU U T.II.

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

TepmonuHaMuka CTpoOMTCS Ha OCHOBE (DyHIAMEHTaJIbHBIX MPUHLUIIOB - Hayall
TEPMOJAMHAMUKHU, KOTOPbIE SBISIOTCS 0000IIEHHEM MHOTOYMCIICHHBIX HAOMIONEHUH U Pe3yIbTaToB
JKcrepuMeHToB. TepMoaMHaMuKa BO3HHMKIA B IepBoi monoBuHe XIX B. B CBA3M C pa3BUTHEM
TEOpUU TEIUIOBBIX MAIlMH M YCTAHOBJIEHHEM 3aKOHAa COXpaHEHWs »JHepruu. Pazmuuyaror
XMMHUYECKYI0 TEPMOJUHAMMKY, TEXHMUYECKYI0O TEPMOAMHAMHUKY W TEPMOJMHAMUKY Ppa3HbIX
(bU3NIECKUX SBICHUI.

B HacTosiiee Bpemst ObICTPO pa3BUBAeTCA TEPMOJMHAMMKA HEPABHOBECHBIX MPOLIECCOB -
pasmen (U3MKH, B KOTOPOM H3Y4YalOTCsl HEpaBHOBECHBIE mpouecchl (auddysus, BI3KOCTD,
TEPMOJIEKTPUYECKHUE SBJIEHUS M Jp.) Ha OCHOBE OOLIMX 3aKOHOB TepMoauHamuku. Ilpu
KOJIMYECTBEHHOM M3Y4YEHMM STHX IPOLECCOB, B YAaCTHOCTU IPU OINPEAEICHUH WX CKOPOCTEH B
3aBUCUMOCTH OT BHEIIHUX YCJOBUHM, COCTaBISIOTCS YypaBHEHHs OajlaHCa MacChl, HMMITYJbCa,
SHEPrUM M SHTPONMU JUISI DJIEMEHTapHBIX OOBEMOB CHCTEMBI, U 3TH YPAaBHEHUS MCCIEAYIOTCS
COBMECTHO C YPaBHEHHUSIMH paccMaTpuBaeMbIX MpoleccoB. TepMoaMHAMUKa HEPaBHOBECHBIX
IIPOLIECCOB SIBIISIETCSI TEOPETUYECKOW OCHOBOM HCCIIEOBAaHUS OTKPBITBIX CHCTEM, B TOM YHCIIE
KUBBIX CYLIECTB.

B coBpemeHHOI (hn3MKe MPUHATO MPENCTABICHHE O YEThIpeX (YHAaMEHTAIBHBIX THIAX
(bu3nUecKoro B3auMoACHCTBUS:

O cunvnoe 63aumodelicmsue - camoe CUIbHOE M3 (DyHIAMEHTAIBHBIX B3aUMOJCHCTBHMA
3JIEMEHTApHbIX YacTULl. B 3TOM B3auMoJeicTBUN yyacTBYIOT 3J€MEHTAPHbIE YAaCTHIIbI, UMEHYEMbIE
agpoHamu. CuibHOE B3aUMOJEHCTBUE IPEBOCXOAUT  3JIEKTPOMATHUTHOE  B3aWMOJIEHCTBUE
npumepHo B 100 pa3, ero paauyc AEHCTBUSA OKOJIO 10 cM. YacrHslid cily4yail CHJIBHOTO
B3alMOJICUCTBUS - SIIEPHBIE CUIIBI;

O onexmpomaznumuoe 63aumoolelcmeue MO «CUJIE» 3aHUMAET CIIEAYIOIIee MOJI0KEHUE
IIOCJI€ CHUJIBHOTO B3aMMOJAEUCTBUA. B HEM ydacTBYIOT 4acTHI[bl, UMEIOIINE IEKTPUUECKUHN 3apsij
(MM MarHUTHBIE  MOMEHT). IlepeHOCUMKOM BIEKTPOMAarHUTHOTO B3aUMOJAEHCTBHUS MEXKIY
3apsHKEHHBIMU YaCTULAMH SIBJIIETCS 3JIEKTPOMArHUTHOE I10JIe, WM KBAaHTHI MOJA - (POTOHBI. IDTO
B3aMMOJECHUCTBHE SIBIIAETCA JanbHOACHCTBYyromMM. OHO oOIpenensierT B3auMOIEHCTBUE MEXIY
ApaMH ¥ JIEKTPOHAMM B aTOMaxX M MOJIEKYJaX, IO3TOMY K 3JIEKTPOMarHUTHOMY B3aUMOJIEHCTBHUIO
CBOAMTCS OOJIBIIMHCTBO CHUJI, IPOSIBIISIOLIMXCS B MAKPOCKONIUYECKUX SIBJICHUSAX: CUIIBI YIIPYTOCTH,
TPEHMs, XUMHUYECKas CBA3b WU T.J. OJEKTPOMArHUTHOE B3aUMOJECHUCTBUE INPUBOJIUT TaKXKE K
U3ITyYEHUIO IIEKTPOMArHUTHBIX BOJIH;

O crnaboe s3aumooeticmaue ropa3o cinadee He TOIbKO CHIIBHOTO, HO U AJIEKTPOMAarHUTHOTO
B3auMoJieiicTBusA. B crmabom B3aMMOIEHCTBMM Y4YacTBYIOT BCE 3JIEMEHTapHbIE YacTHUIBI (Kpome
doToHa). OxmaaeMblii pagnyc AeiCTBHS c1aGoro B3ammoseiicTeus mopsaka 2 — 107° cm. Dro
B3auMoJielicTBUE 00YCIIOBINBAET OOJBIIMHCTBO PACIAA0B AEMEHTAPHBIX YaCTHULl, B3aUMOJIEHCTBUS
HEUTPHUHO C BEUIECTBOM H JIp.;

O epasumayuonnoe g3aumooeticmeue - IPUCYyIIEe BCEM BHJIAM MaTepHM B3auMOCHCTBUE,
camoe ciaboe u3 (pyHIaMEHTaJIbHBIX B3aHMMOAECUCTBUN 3J€MEHTAPHBIX YAaCTHUIl; UMEET XapaKTep
HOPUTSDKEHUSL.

B nacrosiiee Bpemsi pazpabotaHa oObeIMHEHHAs] TEOPHS AJIEKTPOMAarHUTHOTO U €1a0o0ro
B3auMoJIeicTBUI  (3nekTpocnaboe B3aumosneiicTBue). CylecTBYIOT MOJAETH, BKJIIOYAIOIIME U
CHUJIbHOE B3aMMOJICHCTBUE (BENHMKOE OObeIMHEHHE). J[emaroTcsi MOMBITKA OMHCaTh BCE YETHIPE
B3aMMOJICHCTBUS HA eAMHON ocHOBe.Pa3zHble pu3nuecKkrue KOHLIENIMY B €IUHOE L1eI0e 00bEIHHSET,
BEpOSITHO, 0OlIIee 1osie, Ha KOTOPOM €CTh 00JacTh Hambosee YacToro MpUMEHEHHUsS TeX WM MHBIX
OCHOBHBIX (PU3MUYECKUX TEOPUH - COCTABIAIOMIMX 00MIel pru3nueckoit KapTUHBI MUpPA. DTOT TE3UC



WUTIOCTPUPYET auarpamma Ha puc. 6.1, moctpoeHHas B KOOpJAUHATAX PACCTOSIHUE - CKOPOCTh, TJE
yKa3aHbl 00JIaCTH MPUMEHUMOCTH TISITH CaMbIX IMIMPOKUX COBPEMEHHBIX TEOPHiA, IpHUueM 00JacThb
CKOPOCTEH M PACCTOSTHUM, C KOTOPBIMU MbI CTAJIKUBAEMCSI B TTIOBCEIHEBHOM >KU3HU, 3aHUMAET JIUIIIb
HEOOJIBIITYIO TUJIOMIAAs B HIDKHEH dactu muarpammsbl [18]. CiaemyeT oTMeTHTh, YTO 3TH OOIACTH
YaCTUYHO NEPEKPHIBAIOTCSA M pa3lieJIecHue HOCUT YCIOBHBIM xapakrtep. Hampumep, Ha auarpamme
MOKa3aHO, YTO 00Ilas TeOpHs OTHOCUTEIBHOCTH NMPUMEHHMAa K aCTPOHOMHYECKHUM PACCTOSHUSM,
OJTHAKO pEIarolas ee IPOBEPKa OCHOBAHA HA aHAJIM3€ JBUKECHUS IUIAHET, a OAHO U3 NpeACcKa3aHuil
TEOPUHU MOXKHO MPOBEPUTH JAaxke B Jaboparopuu. U3 quarpammsl clieyeT, YTO IPUMEHATh OOIIYIO
TEOPUI0 OTHOCUTEIILHOCTH HEOOXOIMMO [UIsl aCTPOHOMHYECKHX pACCTOSHUW. BepxHss dYacTh
JUarpaMMmbl OTpaHMY€Ha CKOPOCTBIO CBETa, IOCKOJIBbKY, COINIACHO COBPEMEHHON (PU3NYEeCKOn
napajurMe, CKOpOCTH MaTepHalbHBIX YaCTHUIl, MPEBOCXOIAIIME 3TO MPEeIbHOE 3HAYEHUE, HE
uMeroT ¢u3nyeckoro cMeicia. Kpome Toro, Ha COBpeMEHHOM YPOBHE 3HAHMI HENb3s OTBETUTH Ha
BOTIPOC, Kakue (PM3MUECKHE TEOPUU MTPUMEHUMBI K PACCTOSTHUSIM, MEHBIIIM Pa3MepOB MPOTOHA HITU
OoipmuM pa3MepoB BuauMmoil Bceenennoil. He scHO pake, MMeeT 1M CMBICA TOBOPUTH O
(GU3HYECKUX KOHIENIUSAX TSl STUX 00IacTel.
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KBaHTOBASi MEXaHHKa B MOBCEIHEBHOM XU3HK
Prc. 6.1. JlnarpaMma NPUMEHHMOCTH IISSTH OCHOBHBIX (hu3HuecKux Teopwii. Bo-
IPOCHTEIbHBIE 3HAKH YKa3bIBAIOT HA OTCYTCTBHE (QH3HYECCKHX TEOPHM, OMMCHIBAIOIIIX
TH obnacTn [] 3]

B Hacrosimiee Bpems CIOXWIOCH MpEACTaBICHUE OO0 HUEPApXUUYHOCTH (PUIUUECKUX
sBJIeHUN. B paMkax ¢u3nueckoll KapTHHBI MUpPA BBLIENSIOT 110 MEHBIIEH Mepe TPU CTPYKTYPHBIX
YPOBHS - MUKpPO-, MaKpO- U MEramup.

MaxkpoMHp UMeEeT JeJI0 ¢ MaKpOoOOBEKTaMH, pa3Mepbl KOTOPBIX COOTHOCHMBI C 3€MHBIMH
Maciutabamu. B npenenax Makpomupa NpocTpaHCTBO U3MEPSETCS B MUJUTUMETPAX, CAaHTUMETpaxX U
KWJIOMETpax, a BpeMs - B CEKyHJIaX, MHHyTaX, dacaXx M rojax. B »Toil obGnactu Hambonee
MOJXOJAIIEH MOsIebI0 GU3NYECKON peallbHOCTH siBiisgeTcs Mexanuka W. HeroToHa.

Meramup xapaktepusyercs 00JIbIIMMH KOCMHUUECKUMHU MaclITabaMHu U CKOPOCTAMHU. 3/1eCh
IIPOCTPAHCTBO H3MEPSETCS B AaCTPOHOMHYECKUX €IMHHUIAX, CBETOBBIX ToO/aXx M IapceKax.
XapakTepHble Ui MeraMppa BpeMeHa - MIUIMOHBI W MWUIMapiael jer. Jns »Toit obmactu
pa3palboTaHbl TaKue KOHIENINH, KaK ClielhaabHas U 00111asi TEOPUH OTHOCUTEIbHOCTH.

Muxkpomup, uiu MHp MHUKPOOOBEKTOB, MMEET MaciuTaObl 10% - 10" cm, a BpeMs
OXBAaThIBAET MHTEPBAJ OT 10% 1o BpeMeHH oOpa3oBanus Bcenennoil. J{ns mukpomupa Haunbolnee
MOAXOIAT HEPEISITUBUCTCKAS U PENIATUBUCTCKAsl KBAHTOBBIE MEXAHUKH.

Bomnpoc 2. KoHnenuuu MakpoMupa M KJIacCu4ecKasi MeXaHuKa

AHnanu3 (u3nyecKuX SBICHUH MakpoMupa Oa3upyeTcsi Ha KOHUEMIMU KJIacCUYeCKOM
MEXaHUKH. B IIUPOKOM CMBICIIE MeXaHuKa usyyaem MexaHudeckoe O8UdiCeHue mamepuu, men u



npoucxoosawue npu 3MoM e3aumooelcmeuss mexcoy Humu. 1lon MEXaHWYEeCKHM JABIKCHHEM
MIOHUMAKOT HM3MEHEHUE C TEYEHUEM BPEMEHHM B3aMMHOIO TOJOKEHUS TeNl WM WX 4YacTUL B
MIPOCTPAHCTBE; B MPUPOJIC - ITO JBUKCHUE HEOSCHBIX Tel, KoiueOaHusl 36MHOU KOPBI, BO3AYIIHBIE U
MOpCKHE TeueHus U T.I. PaccmarpuBaemble B MEXaHUKE B3aUMOJCHCTBUS MPEACTABISAIOT CO00i Te
JIEMCTBUSI TEJl IPYT Ha JAPYyTra, B pe3yJIbTaTe KOTOPHIX MPOUCXOASIT U3MEHEHHUS CKOPOCTEH TOUEK ITHX
Tel Wi UxX JedopManuu, HampuMep MNPUTSHKEHHWE TeJl IO 3aKOHY BCEMHPHOTO TATOTEHMS,
B3aUMHBIC JIABJICHUS COMPHUKACAIOUIUXCS TeJ, BO3JCHCTBUS YACTHUIl KUJIKOCTH WIHM ras3a JApyr Ha
Jpyra 1 Ha JIBH)KYIIHECS B HUX TeJa.

BoO3HUKHOBEHNE MEXAaHUKU U €€ Pa3BUTUE CBA3aHbl C HYXJAAMU NpakTUKH [25]. Panbiie
JpYruX pas[eroB MEXaHUKH CTajla Pa3BUBAThbCs cTaTtuka. [lepBble nomenmme A0 HAC TPAKTaThl MO
MeXaHUKe TIOSBHIUCH B /[pesneti I peyuu - 310 Harypdunocodckue counnenus Apucrorens (1V B.
0 H.3.), KOTOpBI BBEJI B Hay4yHBIH OOOPOT TEpPMUH «MeXaHUKa». HayuHble OCHOBBI CTAaTHUKU
(Teopusi pbryara, CIOKEHHE MapaulesIbHbIX CHJI, YYEHUE O LEHTPE THKECTH, Haualla THIPOCTATUKU
u ap.) pazpadoran Apxumen (Il B. 1o H.3.).

B XVII 6. 6bu1n co3nanbl Hay4HbIe OCHOBBI JUHAMUKH, a C HEH 1 BCeil MexaHuku. bosbioe
BIIMSHUC HAa Pa3BUTHE MEXAHWKHU OKa3anH renuorieHTpudeckoe yueHue H. Komeprauka (XVI B.) u
orkpbiTe W. Kemnepom 3akoHoB nBuwkeHus miuaHeT (Hadaino XVII B.). OcCHOBOIOJIOKHUKOM
JuHaMuku cuutaroT [ Tanuiies, KOTOpbIM MNOMy4YMs pEIIeHHE 3aJa4yd O JBM)KCHHM Teja IO
JIEUCTBUEM CHUJIBI (3aKOH PaBHOYCKOPEHHOTO TajieHus). Ero uccienoBanus MpUBEIH K OTKPBITHIO
3aKOHA MHEPLMH W MPUHLHUIA OTHOCUTEIBHOCTH KJIACCUUYECKOW MEXAaHHMKH; OH CTaJll OCHOBATeJIeM
TEOpUHU KOJICOAHWI M HAyKW O CONMPOTHBIICHUM MarepuaiioB. VcciemoBaHWs TBUKCHHS TOYKHU TI0
OKPY’KHOCTH, KoJieOaHUN (PU3NYECKOro MasTHUKA U 3aKOHOB YIPYroro yrnapa Tell, BaKHBIC IS
JaJbHEHIIero pa3BUTUs MexaHukH, npuHaiexar X. [toirency. Co3gaHue OCHOB KIIACCHYECKOM
MeXaHUKH 3aBepiaercs Tpynamu M. HerotoHa, chopmymnupoBasiiero B 1687 I. IaBHbIE €€ 3aKOHBI
U OTKpBIBIIETO 3aKOH BcemupHoro tarorenus. B XVII B. Obun ycTaHOBJIEHBI M JBa MCXOMHBIX
MIOJIOKEHHS] MEXaHUKHU CIUIONIHON CPEJIbl - 3aKOH BA3KOTO TPEHUS B KUIKOCTAX U razax (Heroron) u
3aKOH, BBIPXKAIOIINA 3aBUCIMOCTh MEXKIY HaNpsDKeHUsMHU U JnedopMmanusmu B ynpyrom tene (P.
['yk).

B XVIII 6. uHTEHCHBHO Pa3BUBAIOTCS aHAJTUTUYCCKUE METOJIbI PEUICHUS 3a/1a4 MEXaHUKH,
OCHOBBIBAIOIIMECS Ha HCIOJNb30BaHUU TU(PGEPEHIINaTLHOTO U UHTETPAIbHOTO MCcYHCIeHui. J{s
MaTepUaibHOM TOYKH 3TH METO/ABI pazpadoran JI. Diinep, Takke 3aJT0KUBIIUNA OCHOBBI TUHAMHUKH
TBeproro tena. JK. Jlarpamwk momyumn ypaBHEHHS JBUKCHHS CHUCTEMBI B OOOOIIEHHBIX
KOOpAMHATaX M CO3/1aJl OCHOBBI COBPEMEHHOW Teopuu Kojebanmit. Oitnepom, [I. bepuymim,
Jlarpanxem u JI' Anambepom ObuTH pa3paboTaHbl OCHOBBI TUAPOIMHAMUKH UICATBHOMN KUKOCTH.

B XIX 6. mpogomkaeTcs MHTEHCUBHOE pa3BUTHE BCEX Pa3/esioB MeXaHUKU. B nuHamuke
TBEpAOro Tena pe3ynbrarel, pa3BuThie C.B. KoBaneBckoil u JIpyrumMu HcCCIeI0BaTENSIMU,
MOCTYXUJIM OCHOBOM TEOPHUU THPOCKONA, MMEIOIICH OoJibllioe mpakTHdeckoe 3HadeHue. A.M.
JlsnyHoBeIM OblTa pa3paboTaHa Teopus YCTOMUMBOCTH paBHOBecHs U JBWxkeHHs. I.A.
BeimHerpaackuii  3a0KHJI  OCHOBBI COBPEMEHHOM TEOPHUM aBTOMATHYECKOTO DPETYIUPOBAHHUS.
Hoxazannas I. Kopuonncom Teopema 0 COCTaBISAIOMIMX YCKOPEHUS MOCTYKUJIa OCHOBOM AMHAMUKH
OTHOCHTEJILHOTO JBMKeHUs1. KnHemarnka, pa3BUBaBIIAsACS OJHOBPEMEHHO C TMHAMHUKOW, BO BTOPOM
nonoBuHe XIX B. BbIIEIMIACh B CaMOCTOSITENBHBIN pa3fen MeXaHWku. Pa3Butue monydwmna u
MEXaHWKa CIUIOIIHOW Cpefbl: OBLIM YCTAHOBJICHBI OOIIME YpPaBHEHHUS TEOPHH YIPYTOCTH;
muddepeHanbHbIe YPaBHEHHs JBHKEHUS BS3KOW JKUAKOCTH; PAa3BUTO YYEHHE O BHUXDPSIX U
OTPBIBHOM OOTEKAaHHWH TEJI; IMOJOXKEHO HAYaI0 W3YYCHHIO TYpOYJICHTHBIX TEUEHUH; 3apOJUIIHNCh
TUAPOAVMHAMUYECKAs TEOpUsl TPEHUsS TMpPU CMa3Ke, TEOopUs IMOrPAaHUYHOTO CJIOs, TIepBas
MareMaThdeckasi TeOpus MJIaCTHUECKOro TeUeHUs MeTaja u JIp.

B XX 6. MHTEHCHMBHO pa3BHUBAIOTCS HOBBIE 0O0JACTH MEXAaHHUKH - TEOpHUs HEIMHEWHBIX
konebanuit (A. JlsmyHoB u A. Ilyankape), MexaHuKa TeJll MIEPEMEHHON MacChl U TUHAMUKA PAKET,
rae nepBbie uccnenoBanus nposoaunu M.B. Memepckuit (koHernr X1X B.) u K.O. Iluonkosckwuii. B
MeXaHUKEe CIUIOIIHOM cpebl MOSIBIIINCH elle ABa paszzaena - adponuHamuka (H.E. XKykosckuit) u
ra3zoBas quHamuka (C.A. Yamisirun).



Ha cospemennom smane K akTyaJbHBIM B MEXaHHMKE OTHOCST 3a/laudl TEOPUHU KoJieOaHUH,
JTUHAMHUKU TBEPAOTO Teja, TCOPUU YCTOWUMBOCTHU JABHXKEHUS, MEXaHUKHU TEJ MEPEMEHHON MaccChl U
JUHAMUAKA KOCMHUYECKHX IM0JeToB. Bce Oomblnee 3HayeHHE MPHOOpETaloT 3afavd, TpeOyromue
NPUMEHEHUS BEPOSTHOCTHBIX METONOB pacueTa, B KOTOpBIX, HampuMep, OTHOCUTEIBHO
JEMCTBYIOUIMX CHJI U3BECTHA JIMIIb BEPOATHOCTH TOTO, KaKHE 3HAYEHUS OHU MOTYT MMETh. B
MeXaHUKE HENPEPBHIBHOMN Cpefibl aKTyaJbHbl: U3YYCHHE [TOBEICHUS MAaKPOYACTHIL TPH U3MEHEHUH UX
(dopMBI, UTO CBSI3aHO C pa3pabOTKOM Oojee CTPOroi Teopuu TYpOYIEHTHOTO TEUCHHS YKUIKOCTH,
pelleHure 3aj1a4 TEeOpUH MIACTUYHOCTU U*TIOJI3Y4eCTH; CO3/1aHne 000CHOBAaHHOW TEOPUHU MPOYHOCTH
U pa3pylIeHUs TBEPABIX Tel. MexXaHuKa TaKKe 3aHUMAeTCs M3yYyeHHEM [BM)KCHUS IUIa3Mbl B
MarHUTHOM II0JI€, T.€. PEHICHHEM OJHON U3 CaMbIX aKTyaJbHBIX MPOOJEM COBPEMEHHOU (PU3UKHU -
OCYILIECTBIIEHUEM YIIPABISEMOTO TEPMOSACPHOTO CUHTE3a. Psal BakHEHIINX 33124 TUAPOAMHAMUKI
CBA3aH C 1mpoOieMamMu OONBUIMX CKOpPOCTEH B aBUAlUM, OaUCTHKE, TypOUHO- U
JIBUTATEJIECTPOCHUU. MHOTO HOBBIX 33J[a4 BO3HUKAET HA CTBHIKE MEXaHUKHU M IPYrux o0nacTei Hayk;
B YAaCTHOCTH, B paMKaxX THJIPOTEPMOXUMUU MPOBOJISATCS UCCIETOBAHMS MEXaHUYECKUX MPOIIECCOB B
KHUJIKOCTSX U ra3ax, BCTYNAIOIMX B XUMHUECKUE peakiuu. Kpome Toro, MexaHuka u3y4aeT CHIIBL,
BBI3bIBAIOIINE JIEJIEHUE KIETOK, MEXaHU3M 00pa30BaHMsI MYCKYIbHON CHIIBI U JIp.

B nHacrosiee BpeMsi mpeIMETOM M3yUeHHs KIIACCHYECKON MEXaHUKH SBIISIOTCS ABMKCHHS
JT00BIX MaTepuaIbHBIX Tel (KpoMe 3JIEMEHTapHBIX YacTHIl), COBEpLIAEMbIe CO CKOPOCTSMHU, MHOTO
MEHBIIUMH CKOPOCTH cBeTa. [IpM W3ydeHHWH NBMKEHHS MaTepUAIBHBIX Tell B HBIOTOHOBCKOM
MEXaHUKEe BBOAT sl aOCTPAKTHBIX MOHATHMA, OTpa)arolNX T€ UM MHbIE CBOMCTBA peaIbHBIX TEll.
IIpuBenemM OCHOBHBIE TPHU:

O mamepuanvhas mouka — OOBEKT MPEHEOPEIKUMO MANbIX Pa3MEpPOB, UMEIOLINI Maccy.
OTO MOHATHE NMPUMEHUMO, KOTJa TENO JBIKETCS IMOCTYNATEIbHO WM B WU3y4aeMOM JIBIKCHHUU
MO>KHO MpeHeOpeub BpallleHueM Tella BOKPYT ero IIeHTpa Macc;

O abconomno meepooe meno — TENO, y KOTOPOTO PACCTOSHUE MEXKIY JBYMsS JIFOOBIMH
TOYKAMHU BCErJa OCTAeTCsd HEU3MEHHBIM; 3TO TOHATHE MPUMEHHMMO, KOTJa MOXHO MpeHeOpeub
nedopmariueit Tena;

O cnnownas usmensemas cpeoa, 3TO MOHATHE IPUMEHUMO, KOT/Ia MPU U3yYEHUU JIBHKEHUS
U3MEHAEMOI cpebl (AepopMUpPYyeMOro TBEPJAOTO Teja, JKUIKOCTH, ra3a) MOXKHO IpeHeOpeub
MOJIEKYJISIPHOM CTPYKTYPOH Cpebl.

[Ipy W3y4eHHWW CIUIOMIHBIX Cpell JIOTIOJIHUTEIBHO TMpHOeraloT K abCTpakiusMm,
OTpPaXalOIIMM NpPU JaHHBIX YCIOBUSX HauOoJiee CYIIECTBEHHbIE CBOICTBa COOTBETCTBYIOIIMX
peanbHBIX TeN: MJeadbHO YIPYroe TeNlo, IUIACTUYECKOE TeJ0, HJeanbHasl >KUJKOCTb, Bs3Kas
KHUJIKOCTh, UACATBHBIN Ta3 M JIp. B COOTBETCTBUM C 3TUM BBIIENAIOT MEXaHUKY MaTepHalbHOU
TOYKH, MEXaHUKy CHCTEMBl MAaTepHaJIbHBIX TOYEK, MEXaHUKy aOCONIIOTHO TBEPAOrO Tela W
MEXaHHKY CIJIOLTHON CpeJibl.

Mexanuka cnaowmol  cpedvl TOApPA3JENsIeTcs Ha TEOPUIO YIOPYTOCTH, TEOPHIO
IUIACTUYHOCTH, THJPOAWHAMMKY, a’pOAMHAMHUKY, Ta30Byl0 IUHAMUKY U Jp. B kaxiaom wu3
YKa3aHHBIX Pa3/IeJIOB B COOTBETCTBUHU C XapaKTEPOM PEIIAEMbIX 3a]1au BBIIEISAIOT: CTAaTUKY - YUEHHE
O PaBHOBECHUHU TeJl MOJ ACUCTBUEM CHUJI, KHHEMaTHKy — YYE€HHE O T€OMETPHYECKHMX CBOWCTBaX
JBYDKEHUS TEJ, IMHAMUKY - YI€HUE O IBUKCHUH T MOJ| IEHCTBHEM CHII.

bonbiioe 3HadeHue i pelieHHs 3a/lad MEXaHWKM HUMEIOT MOHATHS O JUHAMMYECKUX
Mepax JBUKEHUS, KOTOPBIMHU SIBISIFOTCS KOJHUYECTBO JBIDKEHHS, MOMEHT KOJHYECTBA JIBUIKECHUS,
KUHETHYECKasi SJHEPTus, U O Mepax JeHCTBUS CHIIbI, KAKOBBIMHU CIIY)KaT MMITYJIbC CHJIBI U paboTa.
CoOTHOIIICHHE MEXIy MepaMu IBW)KCHUS W MEpaMH JICWCTBUS CHJIBI JAIOT OOIIHE TEOpeMBbI
JUHAMUKHA. DTH TEOpEMBbl M BBITEKAIOIIME M3 HUX 3aKOHBl COXPAHEHHUS KOJIMYECTBA JIBMIKCHMS,
MOMEHTA KOJINYECTBA JBM)KCHUSI U MEXaHMUECKON YHEPTHH BBIPAXKAIOT CBOMCTBA JIBHKCHUS JTFOO0H
CHCTEMBI MaTepUaIbHBIX TOUYEK U CIJIOLUTHON CpeJIbl.

B ocHOBe Kitaccnueckoli MEXaHUKH JIeKaT TPU 3aKOHA MeXaHUKU HproToHa:

1) Bcskoe Teno MpOIOJKAET YAEPKUBATbCS B COCTOSHUM IIOKOS WJIM PaBHOMEPHOTO U
NPSMOJIMHEHHOTO JBM)KEHUS, TOKa M TOCKOJIBKY OHO HE MOHYKIACTCs IMPHJIOKECHHBIMUA CHIIaMHU
U3MEHHUTD 3TO COCTOSHHE;



2) U3MEHCHHE KOJIMYECTBA JABMKEHHUSI TPOMOPIIMOHAILHO MTPUIOKEHHON JBIIKYIICH CHUIIC U
MIPOMCXOAUT B HAINpaBJICHUM TOH MPsSMOM, MO KOTOpOW 3Ta cuia aedctByer: F = am, roe F -
JefcTByIOIIas CUjla, 0L — YCKOPEHHUE, m - Macca Tea;

3) meHCTBUIO BCeraa €CTh pPaBHOE M IPOTHUBOIOJOKHOE IMPOTHUBOACHCTBUE, T.C.
B3aMIMOJICUCTBHUS JIBYX TEJl APYT Ha JIpyra MEeXAy co00il paBHBI M HAIIPABICHBI B POTHUBOTIOIOKHBIE
CTOpOHBI. bonbloe 3HadeHHWe [JIs1 MOHMMAaHUS SBJICHUN MaKpOMUpa HMEET TeOpUs TATOTEHHS
Herorona. B ocHOBe ee mpeAcCTaBIEHUN JISKHUT 3aKOH, YTBEPXKIAIONIMH, 4YTO JBE JIOOBIC
MaTepHalIbHbIE YaCTHUIIBI C MAaCCaMHU 11,1 M, IIPUTATUBAIOTCS 110 HAPABICHUIO APYT K APYTY C CUIION
F mnpsMo mponopuuoHanbHOM MNPOW3BEACHHI0 MAacC M OOpaTHO MPOMOPLUOHAIBLHOM KBaapary
PacCTOSIHUS 'MEX]Ty HUMU:

(m m,)

_’r‘_ = 7

a5

2

rie G - rpaBuranuonHas mnoctosiHHas.M3 3akoHa BcemupHOro TiAroreHuss HpioToHa
CJElyeT, YTO TATOTEHHE - 3TO MOTEHIMAIBHOE I0JIE C HEKOTOPOM HAIpPSKEHHOCThIO. BakHBIM B
Teopuu TAroreHuss HploToHA sBIsSeTCS HAJW4KMe NMPUHIMUIA SKBUBAJIEHTHOCTH, COMIACHO KOTOPOMY
TATOTEHHE OJMHAKOBO JIEHCTBYET Ha pas3Hble Tena, coolllass MM OJUHAKOBOE YCKOPEHHE
HE3aBUCUMO OT MACChl, XUMHUYECKOT0 COCTaBa U APYrux CBOMCTB. Teopus HproTOHA mpenmonaraer
MTHOBEHHOE PACIpPOCTPaHEHUE TATOTEHHs (B COOTBETCTBUU C MPHUHIIUIIOM AAlbHOJICHCTBUS), YTO
HE COIIaCyeTCsl CO CIEeUHAIIbHON TEOpUe OTHOCUTEIIBHOCTH (HUKAKOE B3aMMOJICH CTBUE HE MOXKET
pPacpOCTPAHUTHCS CO CKOPOCTHIO, MPEBHIIIAONIEH CKOPOCTh CBETa B BaKyyMe). ITO MOATBEPKAAET
CIPaBEIMBOCTh Teopun HbIOTOHA TOJIBKO /1711 CKOPOCTEN, 3HAUUTEIBHO MEHBIINX CKOPOCTH CBETA;
KpOME TOT0, OHa HENpPHUMEHHMa IpU pacyeTax TPACKTOPUM CBETA B IOJIE TATOTEHUS U JIPYTrUX
SIBJICHUH, CBSI3aHHBIX C A PEKTaMH U3 Mera- © MUKPOMHPA.

B kiaccuueckoil MeXaHHMKE MPOCTPAHCTBO MPUHUMAETCA TPEXMEPHBIM, BpeMs -
OJTHOHAIIPABJICHHBIM, OJHOMEPHBIM W HE 3aBUCALIMM OT IMpocTpaHcTBa. Jlius onucaHus
MPOCTPAHCTBA HCIONB3YIOT BBeAeHHYIO P. JlekapToM KOOpAMHATHYIO cHUCTEMY (Ha3BaHHYIO
BIIOCJICICTBUU €TO HMEHEM).

[Ipu sTOM npUHHMMAETCs, 4TO BCE B MHUPE
COCTOMUT U3 aroMOB. B pamkax 3Tux npencrtaBieHUI
JIBUKEHHE OINMCHIBACTCSI KaK IE€pEMEILEHUE B
MPOCTPAHCTBE IO HEMNPEPHIBHBIM TPAEKTOPHUSIM B
COOTBETCTBUM C 3aKkOHaMH MexaHuku HeroTtona. B

% KJIACCUYECKOM MEXaHMKE [MPHUHATO JOIYyLICHHE,
WU3BECTHOE KaK HNPUHYun OAaIbHOOEUCmeus, 10
KOTOpPOMY Bce (pU3MYECKHe MPOIECChl MOXKHO CBECTH
K TEepeMEUIeHUI0  MaTepuajbHBIX  TOYEK  MOJ
JEMCTBUEM CHWJIBl TSKECTH, PacHpoCTpaHsSIoNIeics
MI'HOBEHHO.

OgHO W3 UEHTpalbHBIX MECT B KIACCHMUECKOM MEXaHWKE 3aHUMaeT MPUHLUI
otHocutenbHocTH . lanmumes, CyTh KOTOPOTO COCTaBISIIOT JBa TOJOXKEHHUS: 1) JBHKEHHE
OTHOCHUTENIBHO (OHO BOCHPHUHUMAETCS MO-pPa3HOMY HaOJfofaTeNeM B IMOMEIICHUH IOj Haiyooin
Kopabns u HaOmonarenaeM, KOTOPbI CMOTPUT Ha Kopabib ¢ Oepera); 2) (u3MYECKHUE 3aKOHBI,
YIpaBISIONINe ABMKCHUEM Tel B 9TOM TOMEIICHUH, HE 3aBUCAT OT TOTO, KaK JBIKETCS KOpadIib
(eciu TOJBKO ATO IBHKEHUE PAaBHOMEPHO).

B krmaccuueckoif MexaHMKE MPOCTPAHCTBO MBICIUTCSA KaK HEKUU «pOH», HA KOTOPOM
pa3BepTHIBACTCS IBHKEHUE MaTepHaNIbHBIX ToUeK. VX MOI0kKeHre MOKHO ONPeesiTh, HallpuMep, ¢
MIOMOIIBIO JAEKAPTOBBIX KOOPJAMHAT X, ), Z, 3aBUCSIIUX OT BpemeHu t (puc. 6.2). I[Ipu nepexone u3
OJTHOM MHEpLUAIbHON cUCTEMBI oTcueTa, K, B 1pyryto, K', IBHXKYIIYIOCS 110 OTHOLIECHHIO K IIEPBOU
B/IOJIb OCH X CO CKOPOCTBIO V, KOOPAMHATHI Mpeodpasytores: x' = x — Vt, y' =y, ' =z; ocobeHHO
BaXHO, YTO BpeMs OCTaeTcs HEU3MEeHHbIM, T.e. t' = t; 3T ¢opMynbl MOIYy4YUTIU Ha3BaHHE
npeoOpazoBanuii ['amunes. [lo HploTOHY, mpOCTpaHCTBO BBICTYMAET KaK HEKash KOOpAMHATHAs
CeTKa, Ha KOTOPYIO HE€ BIHUSIOT Marepus M ee JBWKeHue. BpeMs B Takoll «reomMeTpuyeckoin»

Puc. 6.2. TIpeobpa3zoBannsa I'ames



KapTUHE MHpa Kak Obl OTCUMTHIBACTCS HEKMMHU aOCOMIOTHBIMH YacaMH, XOJI KOTOPBIX HMYTO He
MOJKET HH YCKOPHUTb, HU 3aMEJIUTh.

Bonpoc 3. Konuenunu MeraMupa ¥ TeOpusi OTHOCUTEIbHOCTH

Jns onucaHus (QU3MYECKUX SBICHUH B Meramupe LIMPOKO HCHOJNb3YIT CHELHMATIbHYIO
(yacTHYI0) ¥ OOIIYI0O TEOPHUH OTHOCHTEIBHOCTH. DTH TEOPUH IMO3BOJISIOT TOBOPUTH O (PU3MUECKUX
npoleccax Kak 0 CBOMCTBaxX MpocTpaHCcTBa-BpeMeHu. CommacHo o0Iel TeOpUH OTHOCUTENBHOCTH,
KOTOpas Tojy4yuja 3aBepiieHHyo ¢opmy B 1915 1. B paborax A. DiiHmTeiiHa, cBoiicTBa
IPOCTPAHCTBA-BPEMEHHU ONPEACIAIOTCS AEUCTBYIOUIMMHU B HEW moisMu TAroteHus. [lna oOueit
TEOPHUH OTHOCHUTEIBHOCTH, HMEHYEMOW TaKXe OOIIel Teopueil TATOTEeHUs, BaKEH MPUHIIMIT
9K6UBAIEHMHOCMU, B COOTBETCTBUU C KOTOPBIM JIOKAJIBHO HEPA3JIUYUMbI CHIIBI TATOTCHUS U CHJIBI
MHEPLIMH, BO3SHUKAIOLIUE IIPY YCKOPEHUHU CUCTEMBI OTCUETA. DTOT IPUHLIUII IPOSBISIETCS B TOM, YTO
B 33JIaHHOM I10JI€ TATOTEHU Tena 000 Macchl M (pU3MUECKON NPUPOIBI ABUIKYTCS OAMHAKOBO IPU
OJIMHAKOBBIX HAYAJIbHBIX YCIOBHUSX. Teopust TaroTeHus (00miasi Teopus OTHOCHTEIBHOCTH)
ONKCBHIBAET TATOTEHUE KaK BO3JeicTBHE (U3MYECKOM MarepuM Ha TIeOMETPUYECKHE CBOWMCTBa
IIPOCTPAHCTBA-BPEMEHH, a 3TH CBOWCTBA BIMSIOT HA JBUKEHHE MaTepuUU U Ha JIpyrue CBOMCTBA
BemecTBa. Ilo oOmell Teopuu OTHOCHUTEIBHOCTH, WMCTUHHOE TIPAaBUTALMIOHHOE II0JIeé €CTh
IPOSIBJIEHUE MCKPUBIEHHUS YETBIPEXMEPHOIO MNpPOCTpaHCTBa-BpeMeHH. OCHOBHOM Hjaeel Teopuu
ABJIIETCS YTBEPXKJEHHE O TOM, 4YTO BCE Tela JBWXKYTCSA II0 TEOAC3UYECKUM JIMHMUSIM B
IIPOCTPAHCTBE-BPEMEHHU, KOTOPOE HCKPHUBIEHO, U, CIIEJOBATEJIbHO, TI€0JE3UYECKUE JIMHUM HE
npsimble. M3 3TOro BBITEKAET, YTO TATOTEHHUE 3aBUCUT HE TOJIBKO OT paclpeneieHus Macc B
IPOCTPAHCTBE, HO M OT MX JABM)KEHHUS, JABJICHUS U HATSDKEHUS, HMMEIOLIUXCA B Telax, OT
JIEKTPOMAarHUTHOIO TIOJISl U BCEX IPYIUX IOJIEH.

B cmenmaneHOW TEOPHUH OTHOCHUTEIBHOCTH, OCHOBBI KOTOpOW OBbUTH pa3paboTaHbI
OiHireiiHoM B 1905 1., u3ywaroTcs CBOWCTBA INMPOCTPAHCTBA-BPEMEHHU, CIPaBEMJIUBBIE C TOU
TOYHOCTBIO, C KaKOH MOXHO NpeHeOperarb JACHCTBHEM TATOTeHHUs. TakuM oOpa3om, crienuanbHas
TEOpHsI OTHOCUTENIBLHOCTH MPEACTaBIAET COOON YacTHBIN cilyyail o01el TeOpUH OTHOCUTEIBHOCTH.
Teopust OTHOCUTEIBHOCTU ONUPAETCS HAa TEOMETPHUI0 YETBIPEXMEPHOI0 MPOCTpaHCTBa-BpeMeHu .
MUHKOBCKOTO, KOTOPBIK BBelI B 1907-1908 rr. moHATHE O TOM, YTO COOBITHE 3a/1a€TCS YETHIPHMS
KOOpAMHATAMM - TPEMsl IPOCTPAHCTBEHHBIMH M OJHOM BpEMEHHOH. leomeTrpus mpocTpaHCTBa-
BpeMeHU MMUHKOBCKOIO MO3BOJISIET HAIISIHO HMHTEPIPETUPOBATh KUHEMaTHYeCKue 3SPQPEKThI
CHEHAJIbHON TEOpPUHM OTHOCUTEIIBHOCTH. SIBIEHHS, ONMCHIBAEMblE TEOPHEH OTHOCHUTEIBHOCTH,
HAa3bIBAIOT PEATUBUCTCKUMH (OT nart. relativus - oTHOCHTEeNbHBIH), TaKk KaKk OHH MPOSBIISIOT ceOsl
IIPU CKOPOCTSIX ABUKEHHUS Tell, OJU3KUX K CKOPOCTH CBETA B BAKyyMe ¢

Kak yxe roBopuinocs, B mepBoi uyerBeptn XIX B. Obula co3maHa TeopHs
ANIEKTPOMAarHUTHOTO TOJsI, MOATOMY MpUHIMI OTHocutenbHocTu [. Tammies mnorpeboBan
IIEPECMOTPA; MOXKHO CKa3aTh, OH POAMJIICS 3aHOBO, HO Y€ KaK yYHMBEPCAJIbHBIN, CIIPABEIJIUBBIN HE
TOJILKO B MEXaHUKE, HO M B AJIEKTPOJUHAMHKE U APYyrux obmactsx ¢usuku. [lomoOHO ToMy Kak
MareMaTu4eckoi (hopMyIMpOBKOM 3aKOHOB MEXaHUKH SIBIISIOTCS ypaBHEeHUs HbloTOHA, ypaBHEHUS
MakcBemia ciyKaT KOJUYECTBEHHBIM IIPE/ICTABICHHEM 3aKOHOB 3JIEKTPOAMHAMHUKH. Bupj sTux
YPaBHEHUH TaKXe JOJDKEH OCTaBaTbCsl HEM3MEHHBIM IIPHU IEPEXOJe W3 OJHOW HMHEpLUUAIbHOU
cuctembl orcuera B apyryto. (Ilog umepyuanvueimvu NOHMMAIOT TakHe CUCTEMBI, B KOTOPBIX
CIPABEUIMB 3aKOH WMHEPLMH: MaTepualibHas TOYKAa, HA KOTOPYIO HE JEHCTBYIOT HMKAKWE CHIIBI,
HaXOJUTCS B COCTOSSHUM IIOKOSI WJIM PaBHOMEPHOIO NPSIMOJIMHEWHOro JBH)KeHHUS.) UTOObI
YIOBJIETBOPUTH 3TOMY YCJIOBHUIO, HEOOXOMMO 3aMEHUTH NpeodpazoBanus ['anmies nasiMu. B 1904
. HuAepnanackuit pusuk X.A. JIopeHI npe/uioKuil Takhe Mpeodpa3oBaHusl KOOPAUHAT U BPEMEHU
KaKoro-mmbo coObITHA TpU Tepexoie OT OAHOW HHEepIHaTbHOW CHCTEMBl OTCUeTa K JpPYTroH,
HOCSIIIIME €r0 UMsI U SBJISIOLINECS OCHOBOM CIleluaibHON (4aCTHOW) TEOPHUH OTHOCUTEIBHOCTH:

, X — Vi . ; ,  t—vx/c?

—= - Y=y =z (=

WE—v2e2 T ? V1 —v2/c?

e V - ckopocTh o00bekta. [lpum V<<c mnpeoOpa3oBanus JlopeHIa MEpPexXoasT B
npeoOpa3oBanus ["amuiies, HO €CI CKOPOCTh VCOITOCTaBUMa CO CKOPOCTBIO CBETA ¢, TO:



O coOBITUS, KOTOPBIE MPOUCXOAAT OJHOBPEMEHHO B OJJHO# CHC-
TeMe 0TCYeTa, ePEeCTaoT OBITh OJHOBPEMEHHBIMHU B JIPYTOi; MPH-
yeM (PH3UYECKHE NPOLECCHl B TEJIE, ABHXYIIEMCS CO CKOPOCTBIO vV
om(\ul €lbHO HEKOTOPOH WHEPUMANBHOH CHCTEMBI, MPOTEKAIOT B
] /N1 -v"/ ¢ pa3 MEJICHHEE, YEM B JJAHHOH HHEPLUAIBHONU CUCTEME;
TAKKE nponc,\omn COKpAlUICHUE MPOAOJIBHBIX — B HANPABICHUH
JBU/KEHUS — pa3MepoB Tell (BO CTONBKO K€ pa3) U Ap.;

O npu nepexoje u3 OAHOM CHCTEMBI OTCYETA B JAPYIYIO, ABUXKY-
[Iyiocsi OTHOCHTENIBHO MEPBOH CO CKOPOCTBIO Vv, JUIMHBI COKpalla-

torcs (B HampaBlIeHUH JBHXEHHA) B 1 / V1 — v pa3 H B TaKOE Xe
gUCIIO Pa3 «PacTATUBAIOTCSA» MPOMEKYTKH BpeMeHH. OTHOCHTENb-
HOCTH OJTHOBPEMEHHOCTH — OCHOBHAs, MPUHLMITHAILHO HOBAs 4epTa

‘OHPLMLHHOH YaCTHOH TEOpHUHU OTHOCHUTCIIBHOCTH.

[To3nnee A. DiHIITEHH mTOKa3ald, 4TO B mpeoOpa3zoBaHusax JlopeHIa OTpa)karoTcs He
peasibHbIe U3MEHEHHUS Pa3MepOB TeNl MPHU ABIKEHUH, a U3MEHEHHUS pPe3yJbTaTOB HM3MEpPEHUs B
3aBHCHMOCTH OT JBIDKCHHS CHCTEMBbI orcuera. OTHOCUTEIBHBEIMHM OKa3bIBAJIUCh M «JIMHAY», U
«IIPOMEXKYTOK BpPEMEHW» MEXIy COOBITHSAMH, M JaXKe «OJHOBPEMEHHOCTH)» COOBITHH, WHaue
TOBOPSI, HE TOJBKO BCSIKOE JIBMXKEHUE, HO M IIPOCTPAHCTBO, U BPEMSI.

B 1905 r. DiiHmTeliH, UCXOAs U3 HEBO3MOXKHOCTH OOHAPYXHUTh aOCOIIOTHOE ABHXKEHUE,
ceNan BBIBOJ O PaBHONPABHHM BCEX WHEPIHMAIBHBIX cucTeM orcdera. OH chopMymupoBan aBa
BOXHEHIIINX MOCTYyJara, KOTOPbIE COCTABHJIA OCHOBY OOOOILEHHOTO MPUHIIUIA OTHOCUTEIBHOCTH:
1) Bce 3aKOHBI (PM3UKU OAMHAKOBO MPUMEHHUMBI B JIFO00W WHEPIMAIBLHOW CHUCTEME OTCUeTa U HE
JIOJDKHBI MEHSTBhCSA Tpu TpeoOpa3zoBaHusx JlopeHia, 2) cBeT Bcerma pacnpoCTpaHsSeTCs B
CBOOOJHOM TPOCTPAHCTBE C OJAHOW M TOM K€ CKOPOCTHIO HE3ABUCUMO OT JIB)KEHHS HMCTOYHHUKA.
[IpyHIIMIT OTHOCUTEIBHOCTH DUHINTEHHA SIBISETCS PACIIMPEHUEM IMPUHIMIA OTHOCUTEIBHOCTH I
lanunest va moObie Gu3ndeckue SBICHUS (MEXaHMYECKHE, ONITHYECKHE, TETUIOBBIC | JIp.), KOTOPHIC,
COIMIaCHO 3TOMY MPHUHIIMITY, NPOTEKAIOT OJUHAKOBO (TPU OJMHAKOBBIX YCIOBHSX) BO BCEX
WHEpPIHUAIbHBIX CHCTeMax oTcuera. Jlobas cucremMa oOTCYeTa, JBIKYIIASCS OTHOCUTEIBHO
MHEPUUAIbHON CUCTEMBI OTCUYETa MOCTYNATEeNIbHO, PABHOMEPHO U MPSMOJIIMHEMHO, TaKKe SIBISETCS
WHEPLUAIbHON CUCTEMON OTCUETA.

IIpu 5TOM BCe wuHEpIHMAIbHBIE CHUCTEMBlI OTCYETA

B“‘,‘/E':"’, PaBHOMIPABHEI, T.e. BO BCEX TAaKWX CHCTEMax 3aKOHBI (H3UKU

N ~~" s onMHAKOBEL 3aMeTHM, uTO (paHIy3cKuil yuensii A. ITyaHkape

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

—e TAaKXKe pa3BWI MaTeMaTHYeCKHUe CIEACTBHUA  «IOCTynaTa
L\MI/'\/—J OTHOCHUTEIIBEHOCTH. OWHIITEHH  Tak  WDIFOCTPUPOBAI
Puc. 63, Mmocrpanns SAMEIICHHE TEHEHUS BPEMEHH B IBIDKYILIEHCS cHUCTeMEe 10
3aMe/ICHHSA BPEMCHH oTHomeHuto K HemomBwkHou [30, 31]. Ilycte wmumo

KEJIe3HOAOPOKHOM MIaTGOPMBI IBUKETCS TOE3]] CO CKOPOCTHIO,
6nu3koil k ckopoctu cBera (puc. 6.3). B Touke A1Ha mnargopme Haxonutcs Habmronarens Ni. Ha
NOJTy BaroHa B Touke A pasmeneH (onapuk. Korna npoucxoqur coBmelieHue TOUK 4 B BaroHe ¢
TOYKOW A1 Ha Tuiatgopme, POHAPUK BKIIOYACTCS M MOSBISAETCS JIyd CBeTa. Tak Kak CKOPOCTb €ro
KOHEYHasi, XOT W Oojbllasi, TO Jy4d JAOCTUTHET INOTOJKA BaroHa, IJ€ PaclOJIOKEHO 3epKajio, U
OTpa3UTCs 3a ONpPENEIEHHOE BpeMs, 3a KOTOpoe noe3s yiaer Bnepes. s HaOmoaaTens B BaroHe
Jqy4 cBeTa mpouaer nytb 24B, a ans HaOmogarens Ha miardopme - 24AC. SIcHo, uyTo yeM Oosblile
CKOpOCTh Toe3na, TeMm niauHHee JuHus AC. OueBuaHo, uto 2AC > 2AB. D10 Kak pa3 U TOBOPUT O
3aMeIJICHUH TeUEHHs BpEMEHU BHYTPHU ABHKYILIEHCS CUCTEMBI IO OTHOILIEHHIO K HETIOIBM)KHOM.

Heo6xomnMo MOg4epKHYTh, YTO OTPE3KH JTMH U MPOMEKYTKA BPEMEHU H3MEHSIOTCS B
OTHOILICHUM  OIpPEJENIEHHBIX  IMPOCTPAHCTBEHHBIX KoopauHar. Eciou, Hampumep, JUIMHA
KOCMHMYECKOT0 KOpalJis B MoJIeTe YMEHbBIIIAETCA B 2 pa3a ¢ TOUKU 3peHHs Habtoaarens Ha 3emiie, TO



IIpH BO3BpAILEHUHU Ha 3eMITI0 KOpalib cOaBIsSET CKOPOCTh M €r0 JJIMHA CTAHOBHUTCS TaKOH, KakK MpU
oTJIeTe.

Bpemst B Teopun otHOcHUTelbHOCTH HeoOparumo. OTcrona clieyeT HIUPOKO M3BECTHBIN
napajokc OJU3HELOB: IOCJe IMyTEIIeCTBUs OJHOTO M3 ONU3HELOB Ha pakeTe, JIETEBUICH CO
CKOPOCTBIO, OJIM3KOH K CKOPOCTH CBETA, OH YBUIUT, YTO €ro Opar cran crapuie ero. [Ipusenem emre
onuH mapajaokc. IIpencraBum, 4Tto ¢ 3eMiid cTapTOBal KOCMHUYECKHUNA KOpabiab co ckopocThio 0,99
wi 0,98 ckopoctu cBera u BepHyscs oOparHo uepe3 50 net, mpomenamux Ha 3emie. CornacHO
TEOPUU OTHOCUTENBHOCTH, MO 4YacaM Kopalliid 3TOT MOJeT mpojoikaics Obl oauH ron. Ecnu
KOCMOHABT, OTIIPABUBIINCH B IIOJIET B BO3pacTe 25 JIeT, OCTaBUIJI Ha 3eMJI€ TOJIBKO YTO POJIMBILIETOCS
ChIHA, TO MpH BcTpeye SO-JIeTHUM ChIH MOBCTpeUaeTcs ¢ 26-1eTHUM oTioM. ClielyeT 3aMeTUTh, YTO
(U3MOTOTHYECKUE TPOLIECCHI 3/1eCh A0CONIIOTHO HU MpH yeM. Henb3s cka3arb, 4To 3a OAMH IOl ChIH
KOCMOHaBTa cocTtapuiicsi Ha 50 ser. Jleo B TOM, 4TO B COOTBETCTBUU C TEOPUEI OTHOCUTEIBHOCTU
HE CYIIECTBYET aOCONIOTHOTO BpeMeHHM M mpocTpaHcTtBa. ChiH moctapen Ha 50 5eT 3a Tofwl,
POXKUTHIE HAa 3emJie, a B CUCTEME OTcueTa KopabJs BpeMs M0 OTHOLIEHUIO K 3eMJie Ipyroe.

B nonb3y pensiTHBHCTCKOTO 3aMeJICHHS] TOBOPHUT CIIEIYIOIIUI SKCTIEPUMEHTAIBHBIA (haKT.
B kocmuueckux jydax B BEpPXHHUX CIOsIX arMocdepbl oOpa3yloTcsl YacTHIIbl, Ha3bIBa€MbIE IH-
ME30HAMM WJIH INHOHAaMH. BpeMms KM3HU IHOHOB 10® ¢. 3a oo BpeMsl, JBHUIasicCh Jaxe CO
CKOPOCTBIO, IOYTH PABHON CKOPOCTHU CBETA, OHU MOryT mpoiTu He Oonbiie 300 cm. Ho mpubops! nx
PETHCTPUPYIOT, T.€. OHH MPOXOAAIT IyTh, paBHbIA 30 kM, uau B 10 000 pa3 GombIre, yem sl HUX
BO3MOXKHO. TeopHsi OTHOCHTEIBHOCTH OOBsICHsET 3TOT (akt Tak: 10 ¢ SBIsSETCS eCTECTBEHHBIM
BPEMEHEM JKMU3HM IIMOHA, WM3MEPEHHBIM I10 YacaM, JBIKYIIUMCS BMECTE C IHOHOM, T.€.
MOKOSIIIMMCS TI0 OTHOILIIEHUIO K HeMy. Ho B cucteme otrcyera 3emiu BpeMs KU3HH MHOHA HAMHOTO
0oJIbIIIe, ¥ 32 3TO BPEMS OH B COCTOSTHUU IPONTH 3eMHYIO arMocdepy.

TpeboBaHue HEM3MEHHOCTU BHJIa OCHOBHBIX YPaBHEHHH (PM3UKHU BO BCEX MHEPIUATBHBIX
CUCTEMax OTCYeTa NIPUMEHUTEIbHO K YPAaBHEHUSAM KJIACCHUYECKOW MEXaHUKU MPUBOAUT K
HEOOXOIMMOCTH MX MOAM(DHKALNH, CBOAALICHCS K 3aMEHE MACChl Tena mo(TaK HA3bIBAEMOU MacChl

nokost) Ha 7 =7 (NI =/} | npyuem m HeorpaHMdeHHO BO3pACTAET 1O Mepe HPUOIIKEHHS
CKOpOCTH 00BEKTa V K CKOpoCTH cBeTa c¢. [lockonbKy Macca sBisieTcs Mepoi MHEPIMHU, ITOCIIeAHEe
YTBEP)KJICHHE O3HAYaeT, 4YTO, AK€ HENPEpPhIBHO NOATAJIKUBAs TeNo (YaCTHUILy), HEBO3MOXHO
cooOUUTh eMy (ei) CKOpPOCTh, OOJIBIIYIO MJIM PaBHYIO CKOpocTU cBeTa c. [Ipu Takux cKopocTsX,
KOTOpBIE HAa3bIBAIOT PEIITUBUCTCKHMHM, 3aBUCHUMOCTh JHepruu E Tema or ero ckopoctu V
OMHCHIBACTCS HE (HOPMYIIOi KIACCHUECKOH MEXaHNKH Eqy = MVZ/2, a pelnsTHBHCTCKON (hopMyIIoii
E=mc (N1 - "’2”"'34)_', TJIe M — Macca TOKOSI.

W3 dhopmynsl cienyeT, 4To PHEPTUsl Tella CTPEMHUTCS K OECKOHEYHOCTH TPH CKOPOCTSX,
CTpeMSIIUXCS K CKOPOCTSIM CBETa, IMOATOMY, €CIIM Macca MOKOs HEe paBHa HY/IO, CKOPOCTh Tela
BCETlIa MEHBIIE ¢, XOTS OHA MOXET CTaThb CKOJIb YrOAHO ONu3KoW K Hed. DTo Halmromaercs,
HalpuMep, B OIBITaX HAa YCKOPUTENSAX 3apsKEHHBIX YacCTHII, TAE€ OHHM JIBUXKYTCS CO CKOPOCTBIO,
NPaKTUYECKH PaBHON CKOPOCTH cBeTa. CO CKOPOCTHIO CBETA JBMXKYTCS YACTHIIBI C HYJIEBOM Maccoii
nokost ((hOTOHBI M, BO3MOXHO, HEUTpHHO). CKOpPOCTh CBeTa SBISETCS MNPEIETbHONH CKOPOCTHIO
nepegayu JiroObIX B3aMMOIEHCTBUN U CUTHAJIOB U3 OJTHOM TOYKHU B JPYTYIO.

W3 ypaBHEeHUI peNsITUBUCTCKON MEXaHUKHU (KaK U MeXaHUKH HbIOTOHA) BBITEKAeT 3aKOH
COXDAHEHHSI DHEPIrHH, UIi KOTOPOTO IMONydYaeTcs HOBOE BHIpaXkeHHe: E=mc’ - COOTHOIICHHE
OHHIITeHa, CBA3BIBAIOIIEE MAcCy Tela M ero 3Hepruto. MHorma 3To COOTHOIIEHHE OIIMOOYHO
HCTOJIKOBBIBAIOT KAaK YKa3aHHWE HAa BO3MOXXHOCTh B3aUMHBIX IPEBpAIEHU Macchl W dHEpruu. B
JIeMCTBUTENIFHOCTH OHO O3HAYaeT JHIIb TO, YTO Macca BCerJa MpOIOpIUOHANbHA SHEpruu. B
YaCTHOCTH, HAJTMYME MACCHI Y TTOKOSIIEHCS YaCTHIIBI TOBOPUT O HAJTMYUH y Hee DHEPTUHU (PHEPTUU
MIOKOSA), YTO HE HIpaeT pOJM B KIACCHYECKOM MeXaHHKe, HO MNpHOOpeTaeT MpUHIMIHAIBHOE
3HaueHHE MPH PACCMOTPEHHUH TIPOIIECCOB, B KOTOPBIX KOJMYECTBO U COPT YACTHUI] MOTYT U3MEHSTHCS
U [I03TOMY SHEPTrHs OKOS MOXKET NepexoAuTh B aApyrue Gopmsel. Tak, B aTOMHBIX siapax Onaromgaps
DHEPTUHU TPHUTSHKCHUST 4acTUI] o0mIasi Macca sapa OKa3bIBA€TCS MEHBIIIE CyMMBI MAacC OTIIEIBbHBIX
yacTull (1edexT macchl).



B 3axuiioueHue 3aMeTuM, 4To psijl BBIBOJOB OOIIEH TEOPUH OTHOCUTEIBHOCTH Ka4eCTBEHHO
OTJIIMYAETCs OT BBIBOAOB HBIOTOHOBCKOM TEOPHM TATOTCHHsA. BaxkHeiline W3 HUX CBA3aHBI C
BO3HHUKHOBEHHEM YEPHBIX ABIP, CUHTYISPHOCTEH MPOCTPaHCTBA-BpeMEHH (MecT, e (opMajbHO,
10 TEOPHH, OOPBHIBAETCS CYILECTBOBAHME YACTUILl U MOJIeH B OOBIYHOM M3BECTHOM HaMm (hopme) u ¢
HAJIMYMEM TPABUTALMOHHBIX BOJH (TPaBUTAMOHHOTO M3iMydeHus). OrpanuyeHus oOmield Teopuu
TAroTeHus: DHWHINTEelHHA OOYyCIOBIEHBI TE€M, YTO 3Ta TEOPHUs HE KBAHTOBAs, a IPABUTALMOHHBIE
BOJIHBI MO>)KHO pacCMaTpuBarh Kak MOTOK CHEIM(PUYECKUX KBAHTOB - TPABUTOHOB.

Jlpyrux orpaHu4eHui MPUMEHUMOCTH TEOPUU OTHOCHUTEIBHOCTH HE OOHApYXKEHO, XOTs
HEOJJHOKPAaTHO BBICKAa3bIBAJIIMCh IMPEANOIOKEHUS, YTO HAa OYEHb MAaJIbIX PACCTOSHUSX IOHATHE
TOYEYHOTO  COOBITHS, CIENOBATEIIbHO, M  TEOpUsS OTHOCUTEIBHOCTH MOTYT  OKa3aTbCs
HenmpuMeHUMbIMUA. COBpEeMEHHBIE KBAaHTOBBIE TEOpUU (PYHIAMEHTAJIbHBIX B3aWMOJCHCTBUI
(71eKTpOMarHuTHasA, caboro M CUJIBHOTO B3aMMOJCHCTBUI) OCHOBaHbl MMEHHO Ha I€OMETPHUU
IPOCTPAHCTBA-BPEMEHHU YaCTHOW TEOPUU OTHOCHTEIBHOCTH. M3 3THX TeopHil ¢ Hanboee BEICOKOH
TOYHOCTBIO IIPOBEpEHA KBAaHTOBas JJIEKTPOAMHAMHKA JIENTOHOB. HEOoOHOKpaTHO ¢ BBICOKOU
TOYHOCTBHIO MTOBTOPSUINCH OIIBITHI, UCIIOJIB30BABUIMECS ISl 000CHOBAHMSI TEOPUU OTHOCUTEIBHOCTU
B IIEPBBIC IECATUIIETHS €€ CyllecTBoBaHuA. Celuac Takoro poza ONBITHI UMEIOT IPEUMYILIECTBEHHO
WUCTOPUYECKUI HMHTEpPEC, TIOCKOJIEKY OCHOBHOW MAacCHB TOATBEPXKIACHHWA OOIIeH Teopuu
OTHOCUTEJIBHOCTH COCTABIIAIOT JIaHHBIE, OTHOCAIIMECS K B3aUMOIECHCTBUAM PEITUBUCTCKUX
AJIEMEHTApHBIX 4YacTHUll, TJ€ CIPaBeIJIMBOCTb KMHEMATUKU YaCTHOH TEOPUU OTHOCUTEIBHOCTH
IIpoBepeHa Ha OOIIMPHOM Marepuale.

Bonpoc 4. Konuenunu MUKpoMHpa 1 KBAHTOBasi MeXaHMKa

Jlnst onucaHus sIBJI€HUI MUKPOMHUpPA OOBIYHO MPUBJIEKAIOT KBAaHTOBYI0 MEXAHUKY (MHOIZAA
ee €Ille Ha3blBAalOT BOJIHOBOW MEXaHMKOHN). Keanmoeol MexaHukou Ha3vleaiom meopuio,
YCMAaHasnuearowylo cnocod OnuUCanus U 3aKoHbl 08UNCEHUs MUKpouacmuy (JIEMEHTAPHBIX YaCTHIL,
aTOMOB, MOJIEKYJI, aTOMHBIX SI7€p) U ux cucmem (HaIpUMeEp, KPUCTAILIIOB), d MAKHCE CEA3b BEIUUUH,
Xapakxmepuzyiowux 4acmuybl U Ccucmemvl, ¢ QU3UYECKUMU BETUYUHAMU, HENOCPEOCMBEHHO
usmepsieMvlMu Ha Onvime. 3aKOHBI KBAaHTOBOW MEXaHUKH COCTaBISIIOT (YHAaMEHT H3yYCHUs
ctpoeHus BeniecTBa. OHM IIO3BOJIMIM BBIICHUTH CTPOCHHE aTOMOB, YCTaHOBUTb IIPUPOLY
XUMHYECKOH CBSI3U, OOBSICHUTD MEPHOIUYECKYIO CHCTEMY 3JIEMEHTOB, IOHSATh CTPOCHHE aTOMHBIX
AJ1ep, U3y4aTh CBOWCTBA 3JIEMEHTAPHBIX YACTHULI.

[lockonbKy CBOWCTBAa  MAaKpOCKONIMYECKHUX Tl  ONPEAENSIOTCS  IBUKEHHEM U
B3aMMOJIEHCTBUEM YACTHII, U3 KOTOPBIX OHU COCTOAT, 3aKOHBI KBAHTOBON MEXAHUKU JIEKAT B OCHOBE
NMOHMMAaHUsA OOJIBIIMHCTBA MAaKpPOCKONIMYECKUX sBIeHUM. Hampumep, KkBaHTOBas MeXaHUKa
MO3BOJIMJIA OOBSACHUTH TEMIIEPaTypHYIO 3aBHCHMOCTb TEIUIOEMKOCTEH Tra3oB M TBEpIBIX Tel U
BBIUMCIUTh WX 3HAUEHUS, ONpPEIENUTh CTPOCHHE U IMOHSITh MHOTHME CBOWCTBAa TBEPABIX Tel
(MeTaNIoB, AUAIEKTPUKOB, MOITYIPOBOJAHUKOB), TIOCIEI0BATEIbHO OOBSICHUTh TaKUe SIBICHUS, KaK
(beppoMarHeTusM, CBEPXTEKY4YECTb, CBEPXIPOBOJUMOCTb, MOHATH MPHUPOLY AacTpOPU3NUECKUX
00BEKTOB - OJbIX KAPIUKOB, HEUTPOHHBIX 3B€3[l, BBIACHUTH MEXaHU3M IPOTEKAHHsI TEPMOSIIEPHBIX
peakuuii Ha ComHue u 3Be3gax. B HekoTopwix addexrax (Hanpumep, [xo3edconHa) 3aKoHBI
KBaHTOBOM MEXaHHUKH MPOSBIAIOTCS HEMOCPEICTBEHHO B IOBEACHUU MaKPOCKOIIMYECKUX OOBEKTOB.

Psn kpynHeHIMX TEXHUYECKUX AOCTHMXKEHUH XX B. OCHOBAH MO CYTH Ha CIEHU(PHUECKUX
3aKOHaX KBAHTOBOW MeXaHUKH. Hampumep, KBaHTOBO-MEXaHWYECKHE 3aKOHBI JIEKAaT B OCHOBE
paboThl SAJIEPHBIX PEAKTOPOB, OOYCIOBIMBAIOT BO3MOXHOCTb OCYIIECTBICHHUS TEPMOSIEPHBIX
peakIMii B 3eMHBIX YCJOBHUSX, HAOJIIOJAIOTCA B psijie SBJICHUN B METaJUlax M IMOJIYIPOBOJHUKAX U
T.A. Teopus KBAaHTOBO-MEXaHWYECKOTO M3Iy4YE€HHUS COCTaBiseT (yHIAMEHT KBAHTOBOM
ANIEKTPOHUKH. 3aKOHBl KBAHTOBOM MEXAaHUKHM HCIOJB3YIOTCS NPHU IIEJICHANPABICHHOM IIOUCKE U
CO3/IaHHUHU HOBBIX MaTepUajIoB (MarHUTHBIX, OJYIPOBOJAHUKOBBIX, CBEPXIPOBOISIINX U JIp.).

JU1g KITacCM4eCKON MEXAaHUKU U TEOPHHM OTHOCUTEIBHOCTH XapaKTEPHO ONMCAHUE YACTHIL
nyTeM 3aJaHMsl UX MOJIOKEHHUS B IPOCTPAHCTBE KOOPJAMHAT M CKOPOCTEW M 3aBUCHUMOCTU 3THUX
BEJIMUYMH OT BpEMEHM. TakoMy ONMCAHMIO COOTBETCTBYET JABW)KEHHE 4YACTHI] IO BIIOJHE
onpesieNieHHbIM TpaekTopusiM. OJHAKO 3TO ONHMCAaHWE HE BCErAa CHPaBEUIMBO, OCOOEHHO s



YacTHULl C OYEHb MaJIOM Maccoil (MuKkpodacTull). B Takux cirydasx MCHONB3YIOT 3aKOHBI KBAHTOBOM
MEXaHUKH.

KBaHTOBas MexaHuka JEJINTCA Ha HEPENATUBUCTCKYIO, CIPAaBEUIMBYIO B CIy4yac MaJlbIX
CKOpPOCTEH, W PEIATHUBUCTCKYIO, YIOBJIETBOPSAIOLIYI0 TpeOOBAHUSAM CIELMAIbHOH Teopuu
OTHOCUTEJIBHOCTH. Mpbl Oynem paccmarpuBarb B OCHOBHOM CYIIHOCTh HEPEISTUBUCTCKON
KBAHTOBOM MEXAaHUKH BIIOJIHE 3aKOHUYEHHOW M JIOTMYECKH HEIPOTUBOPEYMBON TEOPHUM, KOTOpas
MO3BOJISIET KOJMYECTBEHHO pEIIaTh B NMPHUHIMIE JTIO0YI0 (U3MYECKYIO 3a/1ady B OOJIACTH CBOEH
KOMIIETeHTHOCTH. Pa3paboTka pensiTUBUCTCKON KBAaHTOBOW MEXAHMKHM €Ille HE JOBE/IEHa JI0 TaKoro
ypoBHs. Hampumep, eciu B HEpEeNATUBUCTCKOW OONACTHM MOXHO CYHMTaTh, 4YTO JBIDKCHHE
OIpeJIeNIAeTCs] CHIIaMU, IeHCTBYIOIIMMHU MTHOBEHHO Ha PAaCCTOSIHUU, TO B PEIATUBUCTCKOM obnacTu
3TO AONYIIEHUE HECTIPaBeUINBO. [10CKOIIBKY, COIIACHO TEOPUH OTHOCUTEIBHOCTH, B3aUMOJICHCTBUE
HepeaeTcsl ¢ KOHEYHOW CKOPOCThIO, JOJDKEH CYLIeCTBOBaTh (DM3MYECKHM areHT, MEepeHOCSIU
B3auMoyeiictBue. TakuMm areHTOoM cuutaercs Qusnueckoe mone. [1o3ToMy MOXHO CKas3arh, 4YTO
TPYAHOCTH CO3JaHMsI PEISITUBUCTCKOM TEOPHUH 110 CYIECTBY CBA3aHbI C IOCTPOCHUEM TEOPUU IOJIA.

CooTHomeHHEe MeXAy KIACCMYECKOM W KBAaHTOBOM MEXaHUKOW  OIpenensieTcs
CYIIECTBOBAHUEM YHHBEPCAIBHOM MHMPOBON TOCTOSHHOW - mocTosHHOW [Inmanka (Wiaum KBaHTa
neiictBus). Ecnu B yclioBUSIX KOHKpETHOM 3a1auu (u3HyecKas BEIMYMHA, UMEIOIIas pa3MEpHOCTh
JefcTBUS, 3HAUUTEIBHO OO0JIbLIe TOCTOSIHHOM [Ianka, To mpuMeHNMa KilaccudyecKkasi MEXaHHUKa WK
TEOpHsI OTHOCUTENbHOCTH. DOpMaNIbHO TO YCIOBHE U SBISIETCS KpUTEpUEM BBIOOpa (pr3mveckoit
TEOpUU AJIs ONIMCAHUS KAPTUHBI MUPA.

Pa3zpaboTka KBaHTOBOII MEXaHWKM OTHOCHTCS K Hadamy XX B., Korma ObUtd 0OHApyKEHBI
JIBe, Ka3ajoch Obl, HE CBA3aHHbIE MEXAy cOO0OM TIpynmbl siBIEHHH (YCTaHOBJIEHHE Ha OIIbITE
JIBOMCTBEHHOM TPUPOIBI CBETa - JyajH3Ma CBETa M HEBO3MOXXHOCTh OOBSICHUTH Ha OCHOBE
MMEBILUXCS NPEICTaBICHUHM CYIIECTBOBAHWE YCTOHYMBBIX aTOMOB M MX ONTHUYECKHE CIEKTPHI),
CBUJIETEJILCTBYIOIIMX O HEMPUMEHUMOCTH MeXaHuKU HbI0TOHA M KilacCMUeCKOM 3NeKTPOAMHAMUKHI
K IIpolieccaM B3auMMOZCHMCTBMsI CBETa C BEUIECTBOM M K IPOLIECCaM, IIPOUCXOASAIIMM B aToOMe.
YcTaHOBIICHHE CBSI3U MEKIY STUMU TPYIIIAMU SIBICHUH U MOMBITKH OOBSICHUTh HX HA OCHOBE HOBOU
TEOPUU U NPUBEIH K OTKPBITUIO 3aKOHOB KBAHTOBOI MEXaHUKHU.

Brnepsbie npencrasnenus o kBante BBea B 1900 . M. Ilnank B pabore, MOCBSILEHHOM
TEOpUU TEIJIOBOTO M3iydeHus tei. CylnecTBoBaBllas B TO BPEMs TEOpHUs TEIJIOBOIO HU3JIyYEHUS,
MOCTPOEHHAsi HA OCHOBE KJIACCUYECKOH 3JI€KTPOAMHAMUKH U CTaTUCTUYECKON (PU3MKH, TPUBOAMIIA
K OECCMBICTIEHHOMY pe3ysbTary, @ MMEHHO TEIIOBOE PAaBHOBECHE MEXY U3IYyYEHHUEM U BEIIECTBOM
HE MOXeET OBbITh JOCTUTHYTO, TAK KaK BCSA SHEPrus AODKHA MEpEeUTH B n3iydeHue. [lnank paszpemnn
3TO HPOTUBOPEYME, IMPEAINOJIOKUB, YTO CBET HCIYCKAeTCSd HE HENPEPBIBHO, KaK CIENYET W3
KJIACCUYECKON TEOpUU W3IY4YEHMs, a JUCKPETHBIMU IMOPLMSIMH SHEPrUM - KBAHTAMHU, MPUYEM
BEJIMYMHA KBaHTA DHEPIMH 3aBUCUT OT YaCTOTHI CBETA.

Ora pabora Ilnanka cTuUMynIMpoBajla pa3BUTHE KBaHTOBOM MEXaHUKH B JABYX
B3aMMOCBSI3aHHBIX HaIpaBIEHUAX, 3aBepluuBlieecs B 1927 TI. OKOHYaTenbHOH (GOPMYIHMPOBKOM
KBAaHTOBOM MEXaHMKH B JIByX ee popmax. [lepBoe HanpaBneHue cBsi3aHo ¢ UMeHeM A. DHHIINTeiHa,
KOTOpBI mpennoxun Teoputo ¢dorodddexra (1905). PazpuBas unero Ilmanka, A. DitHmTEHH
NPEINONIOKMI, YTO CBET KBAaHTAMU HE TOJBKO MCIIYCKAaeTCsi M TONIOLIAeTCs, HO U
pacnpoCcTpaHsaeTcs, T.€. JAUCKPETHOCTh IPHCYIla CaMOMY CBETYy: CBET COCTOMT U3 OTAEIBHBIX
MOPUUN — CBETOBBIX KBAHTOB ((POTOHOB).

B 1922 r. A. KoMnTOH 3KCIIEpUMEHTAIbHO TOKa3aj, 4TO PAacCesiHHME CBETa CBOOOIHBIMU
ANIEKTPOHAMU MPOUCXOTUT IO 3aKOHAM YIPYroro CTOJKHOBEHHS JBYX dYacTull - (OTOHa H
anekTpoHa. TakuM oOpa3om, ObUIO TOKA3aHO, YTO HAPSAY C U3BECTHBIMU BOJIHOBBIMU CBOMCTBAMHU
(MpOSIBNAIOIIMMUCS, HapuMmep, B AUQPpPaKIUM CBeTa — OrMOAHMM CBETOM PA3JIUYHBIX
NPEMSATCTBHI) CBET 001aaeT U KOPIYCKYISIPHBIMU CBOMCTBAMH: OH COCTOUT KaK OBl M3 YaCTHUI] —
¢oroHoB. Bo3HUKIO QopmanbHOE JIOrMUecKoe MpOoTHBOpeune: JUisi OOBSICHEHHsI OJHHUX SIBICHUMN
HEOOXOJIMMO CYHMTAaTh, YTO CBET MMEET BOJHOBYIO NMPHUPOLY, a OOBSICHEHUE JPYrHX IMPeanosaraio

€ro KOPIyCKYJSAPHYIO TPUPOTY.



B 1924 r. JI. ne Bpoiine, neiTasgch HailTH 0O0bsSCHEHHE MOCTYIUpoBaHHBIM B 1913 1. H.
bopoM ycioBHSM KBaHTOBaHMsI AaTOMHBIX OpOMT, BBIABMHYI THMIIOT€3Y O BCEOOIIHOCTH
KOpPIYCKYJISIPHO-BOJIHOBOTO Jyanu3ma. ComtacHo e bpoiinio, kaxa0i yacTule HE3aBUCUMO OT €€
IIPUPOIBI CIELYET IIOCTABUTh B COOTBETCTBUE BOJHY, [UIMHA KOTOPOH CBA3aHa C HMIIYJIbCOM
YaCTHUIIBI, NIPU 3TOM HE TOJBKO (DOTOHBI, HO M BCE «OOBIKHOBEHHBIC YACTHULBI» (AIEKTPOHHI,
IPOTOHBI U JIp.) 00JIaZat0T BOJTHOBBIMU CBOMCTBAMH, KOTOpPbIE, B YACTHOCTH, JOJKHBI ITPOSIBIIATHCS
B mudpakuuu gactun. B 1927 r. K. JBuccon u JI. JIxepmep BriepBbie HaOMIONAmM AUPPAKIHIO
JJIEKTPOHOB.

B 1926 r. O. Ulpénunrep mnpemiokul ypaBHEHHUE, OMMCHIBAIOIIECE IMOBEICHUE TaKHX
«BOJH» BO BHEIIHUX CHJIOBBIX IOJSX, - BO3HMKJIA BOJIHOBasS MeXaHUKa. BoiHOBOe ypaBHEHHe
[pénunrepa sABIASETCS OCHOBHBIM YPaBHEHMEM HEPENATUBUCTCKOM KBAaHTOBOM MexaHMKU. B 1928
r. II. Jupak cdopmynupoBall pelSITUBUCTCKOE YpaBHEHHME, KOTOPOE OIMCBIBACT JBHIKCHHE
AJIEKTPOHA BO BHEIIHEM CHJIOBOM IIOJI€ M CTaJO OJHUM M3 OCHOBHBIX YPaBHEHUH PEISITUBUCTCKON
KBAHTOBOW MEXAaHUKH.

Bropoe HampaBnenue pa3BuTHA (Takke sBIsonIeecs o0oOImeHueM rumnotessl llnaHka)
HaurHaeTcs ¢ paboTel DiHmTeWHA (1907), MOCBIIMIEHHOW TEOPUM TEIUIOEMKOCTH TBEPIBIX TeEl.
Jemo B TOM, 4YTO OJIEKTPOMAarHUTHOE W3Iy4eHHE, TMpEACTaBisAiomee coboil  Habop
3JIEKTPOMArHUTHBIX BOJIH Pa3JIMYHbIX YacTOT, TMHAMUYECKH SKBHUBAJIEHTHO HEKOTOPOMY Habopy
OCHMJUIATOPOB ((PU3NYECKUX CHCTEM, COBEPIIAIOIINX KOJeOaHus), a UCITYCKAaHUE WJIU MOIJIOIIECHHE
BOJIH HKBUBAJIEHTHO BO30Y)KJICHMIO WM 3aTyXaHUIO COOTBETCTBYIOLIUX OCHMILIATOPOB. ToT (hakr,
YTO UCIYCKAHUE U MOMIOIIEHNE NIEKTPOMAarHUTHOTO U3JIyUYEHMsI BEIIECTBOM IIPOUCXOJAT KBaHTaMuU
c aneprueii Tiv (h - nocrosHHas [1nanka, V — 4acTtoTra cBeTa), MO)KHO OOBSICHUTB TaK: OCHHILISTOP
10JIs HE MOXKET 00JIaJiaTh MPOU3BOIBHON YHEPIHEN, OH MOKET UMETh TOJbKO AMCKPETHbIE YPOBHU
9HEPIHH, PA3HOCTh MEXKIY KOTOpbIMU paBHa tiv. DifHIuTelH, 0000111ast UICI0 KBAHTOBAHKS YHEPIHU
OCHIWJIIATOPA JEKTPOMArHUTHOTO MOJISI Ha OCUMJUISITOP MIPOU3BOJIBHON IPUPObI, YTBEPKIA, YTO
€CJIM TEMJIOBOE JBM)KEHUE TBEPIBIX TElI CBOAUTCA K KojeOaHHSM aToOMOB, TO U TBEPAOE TEJO
JTUHAMHUYECKH SKBUBAJIEHTHO HA0OpY OCIHWJUIATOPOB C KBAaHTOBAaHHOW JHEpruei, T.e. Pa3sHOCTb
COCEJIHMX YpOBHEW sHepruu paBHa hv, rae V - yactora kosebanuit aromoB. Teopus DiiHiTeiiHa,
yrounenHas I1. [lebaem, M. bopnom u T. KapmanowMm, ceirpaia BBIIAIOIIYIOCS POJIb B Pa3BUTHH
TEOPUU TBEPIBIX TEIL.

B 1913 . H. bop npuMeHun uaer0 KBAaHTOBAaHUS SHEPTrUU K TEOPUHM CTPOEHUS aToMa,
IUTaHeTapHas MOJIeNIb KOTOPOro cliefoBajia M3 pe3yabraroB omnbiToB 3. Pesepdopma (1911).
CornacHo 3Toil MOzIeNH, B LIEHTPE aToMa HAXOAUTCS MOJIOKUTENIBHO 3apsKEHHOE AP0, B KOTOPOM
COCpeIOTOYEeHA TOYTH BCSI Macca aToMa, a BOKPYT Spa BpaIlaloTCs MO OpOUTaM OTPHUIATENbHO
3apsOKEHHBbIE JJIEKTPOHBL. PaccMOTpeHMe Takoro JBMJKEHUS Ha OCHOBE IPEJCTaBJICHUMN
KJIACCUYECKOM 3JIEKTPOAMHAMUKH NPUBOJWIO K NApaJOKCAIBHOMY PE3YJIbTaTy — HEBO3MOYKHOCTH
CYLIECTBOBAHMSI CTAOMIIbHBIX aTOMOB. J[es10 B TOM, 4TO, COINIACHO 3TUM IPEICTABICHUM, SIEKTPOH
HE MOXET YCTOWYMBO JBMTraThCsi MO OpOUTE, MOCKOJIbKY BpAILAIOIIUICS SIEKTPUUECKUN 3apsn
JIOJKEH M3JTy4yaTh AJIEKTPOMAarHUTHBIE BOJIHBI UM, CJIEIOBATeIbHO, TEPATh SHEPTHUIO, a PajUyC €ro
OpOUTHI JIOJKEH HEMPEPBIBHO YMEHBINATHCSA, U Yepe3 BpeMs 10% ¢ ANIEKTPOH JOJDKEH yNacTbh Ha
a1po. OHaKo aTOMBI HE TOJIBKO CYIIECTBYIOT, HO U BECbMa YCTOWYMUBHI.

OOBsICHSISI YCTOMYMBOCTh aTOMOB, bop MPEaNoNIoKui, 4TO U3 BCeX OPOUT, JTOMYCKaeMbIX
KJIACCUYECKON MEXaHMKOM Ui JABMXKEHHUS DJIEKTPOHA B AJIEKTPUYECKOM II0JIeé aTOMHOIO sijpa,
pEIbHO OCYILECTBIAIOTCA JIMIIb TE, KOTOPHIE YIOBIETBOPAIOT ONPEICIEHHBIM YCIOBUSAM
KBAaHTOBaHMS, & MMEHHO BEJIMYMHA JEHCTBUS AJS KIAaCCHUYECKOW OpOUTHI JOKHA OBITH KpaTHOU
nocrossHHOW Ilnanka. Bop mocTtynmmpoBain, 4TO 3J1€KTpOH, COBeEpuIas JOIYCKAaeMOE YCIOBHSIMU
KBAaHTOBaHMS OpOUT JBHKEHHE (T.€. HAXOASCh Ha OIMpPENEICHHOM YPOBHE 3HEPTUHU), HE HCITyCKaeT
CBETOBBIX BOJIH. M31mydeHHEe NMPOUCXOAWUT JUILL NMPH MEPexXoiie IEKTPOHA C OTHOW OpOUTHI Ha
JIPYI'yl0, T.€. C OJHOTO YPOBHS DHEPIrUM Ha JIPYroM, ¢ MEHBUIEH JSHEPIHel; NMpU 3TOM POXKIAETCA
KBaHT CBeTa. B pe3ynbrare 3TOro BO3HUKAeT JIMHEHuarhlil criekTp aroma. bop momyuun dopmymy
JUISL 4acTOT CHEKTpa, JUHUK aroma Boaopoaa (M BOJOPOMOIONOOHBIX aTOMOB), OXBaTHIBAIOIITYIO



COBOKYITHOCTb OTKPBITHIX paHee sMmmupuueckux (opmyn. CyliecTBoBaHME ypPOBHEH 3HEPruul B
aroMax ObLJIO TOATBEPKAEHO onbiTamu Ppanka - ['epria (1913-1914).

Takum oOpa3om, bop, Mcmonb3ys KBaHT, MOCTOSIHHYIO [laHka, OTpa)aroniyro Iyalu3Mm
CBETa, II0Ka3ajl, YTO 3Ta BEJIMYMHA ONPEIEIAeT TaKKe JBU)KEHUE IEKTPOHOB B aroMe. DTOT (hakT
no3aHee OblT OOBSCHEH HAa OCHOBE YHHBEPCAJIBHOCTH KOPIYCKYISPHO-BOJHOBOTO Jyaiu3Ma, B
COOTBETCTBUM C KOTOPBIM ITOHATHSI YaCTULBI U BOJIHBI, C OTHOM CTOPOHBI, JONOJHSAIOT APYT ApPyra, a
C Jpyroil - mpoTuBOpedar Apyr Apyry. OH CBfi3aH TaKkXKe CO CIOCOOAMU M3YyYeHHs SIBICHUUN
Mukpomupa. CyliecTByIOT JBa THIA NPUOOPOB: B OAHMX KBAHTOBBIE OOBEKTHI BEAyT ceOs Kak
BOJIHBI, B JIPYI'MX — KaK YacTHULbl, I03TOMY SKCIEPUMEHTAJIbHO MOXHO HAOJIOaTh KBAaHTOBBIE
SBJICHUS, Ha KOTOpPbIE HaJlaraeTcsi B3auMoJielicTBHE PUOOPOB ¢ MUKPOOOBEKTOM, & HE PEalIbHOCTh
KaK TaKOBYIO.

VYenex teopun bopa, kak u nmpenslayline ycrexu KBaHTOBOM TEOpPHH, ObUT TOCTUTHYT 3a
CYeT HapyLICHUs JIOTUYECKOW LIEIBbHOCTH TEOPHUH: OJHOBPEMEHHO HCIIOIB30BAIUChH KJIACCUYECKas
MEXaHUKAa U 4YY)KIble €M HMCKYCCTBCHHBIC IIPAaBWJIa KBAHTOBAHMs, K TOMY K€ IPOTHUBOpPEYAIUE
KJIACCHYECKOH anekTpoanHaMuke. Teopus bopa okaszanach HE B COCTOSSHUU OOBSICHUTH JABH)KCHUE
3JIEKTPOHOB B CIIOKHBIX aToMax (JaXke B aTOMe Iejusl), BOSHUKHOBEHHME CBSI3U MEXAY aTOMaMH,
IPUBOASILEH K 00pa30BaHUIO MOJIEKYJIbI, HE MOIJIa OTBETUTh Ha BONPOC, KAK JBUKETCS JIEKTPOH
IIPY [IEPEXOAE C OJHOTO YPOBHS HEPIUU HA IPYrOM, U T.II.

JanbHelas pa3paboTka BOIPOCOB TEOPUHU aroma IMpuBeja K MOHUMAHUIO, YTO JIBUXKEHUE
3JIEKTPOHOB B aTOME HEJb3sl ONUCHIBATh B TEPMHMHAX KJIACCMUECKOM MEXaHMKH (KaK JBHXXEHUE IO
OIpEICNIEHHOW TPAaEeKTOPUU WM OpOUTE), MOCKOJIBKY JBH)KEHUE 3JIEKTPOHA MEXAY YPOBHAMU HE
HOAUYMHSETCS 3aKOHAM, OIPEACIIAIONINM ITOBEe/IEHHE 3JIEKTPOHOB B atoMe. bpliia HeoOxoauma HOBast
TEOpUs, B KOTOPYIO BXOJIMIH Obl TOJBKO BEJIMYUHBI, OTHOCSIIMECS K HAYaJbHOMY M KOHEYHOMY
CTAl[MOHAPHBIM COCTOSIHUSM aToMa.

B 1925 1. B. TeiizenOepr moctpousn (GopMambHYH CXEeMy, IJI€ BMECTO KOOPIMHAT H
CKOPOCTEH 3IeKTpoHa (pUrypupoBain aOCTpaKTHbIE aaredpandyeckue BeIUYUHbI - MaTpulbl. CBA3b
Marpull C HaOJMIOAAEMbIMU BEIWYMHAMMU (YPOBHSIMHU DJHEPIMM W HMHTEHCHUBHOCTSIMHU KBaHTOB,
IIePEeX0/I0B) OMUCHIBATIACH IPOCTHIMU HENPOTUBOPEUMBBIMU IpaBuiaMu. Pazsutiue M. boprom u I1.
Hopnarom pabotel [eiizenOepra mpuBeno K BOSHHKHOBCHHIO MATPHUYHON MEXaHWKHU. YpaBHEHUE
HIpénuurepa mMo3BoawIO MOKa3aTh MAaTEMaTHYECKYIO SKBUBAJIEHTHOCTh BOJIHOBON (OCHOBaHHOH Ha
ypaBHenuu Illpénunrepa) u wmarpuunoit mexanuku. B 1926 1. BopH nanm BepoSTHOCTHYIO
WHTEPIPETALMIO BOJIH Jie bpoiis.

Bonbiryio posb B co31aHUM KBAHTOBOW MeXaHUKU chirpainu pabdotsl I1. lupaka, KoTopbIii
3aJI0KHJI OCHOBBI KBAHTOBOM AJIEKTPOAMHAMHMKHM M KBAaHTOBOM TEOpPHM TpaBUTALMHU, pa3paboTal
KBAHTOBYIO CTaTuCTUKy (cratuctuka ®epmu - Jlupaka), pensTUBUCTCKYIO TEOPHIO JBHKEHUS
ANIEKTPOHA, MpeCKa3al Mo3uTpoH U T.1. OKoHYaTeabHOe (HOPMUPOBAHNE KBAHTOBOI MEXaHUKH Kak
MOCJIEZIOBATENIbHOM TEOPUM C SICHBIMU (DU3MUYECKMMH OCHOBAaMHM U CTPOMHBIM MaTeMaTH4YEeCKUM
anmaparoM MpoOU30III0 B pe3ynbrare paborel [eizenbepra (1927), kotopelii chopmynrpoBai
COOTHOIIIEHHE HEOIPEIEICHHOCTEN - BayKHEHIlIee COOTHOIIEHUE, OTpaxkaroliee pU3nueckuii CMbICT
YpaBHEHUN KBaHTOBOM MEXAHUKHU.

JleTanbpHBI aHAJIW3 CIEKTPOB aTOMOB IPUBEIN K INPEACTABICHUIO O TOM, YTO JJIEKTPOHY
KpOMeE 3apsi/ia U Macchl JI0JKHA OBbITh MPUIMCAHA €Ille OJIHa BHYTPEHHSIS XapaKTepUCTHUKA - CIIMH —
COOCTBEHHO MOMEHT KOJMYECTBA JBUKEHUS MUKpPOYACTHIIbI, UMEIOIINN KBAaHTOBYIO IPUPOIY U HE
CBSI3aHHBIN C JBM)KEHHEM YacTHUIIbI KaK 11es0oro. BaxkHyro poisb ceirpai oTkpsITeiid B. [Taymu (1925)
MPUHIIMI 3alpeTa, COIIaCHO KOTOPOMY B KBaHTOBOM cucreMe JBe (Wiu 0ojiee) TOXKIAECCTBEHHbIE
YacTHULBI C MOJYLENbIM CIOMHOM HE MOTYT OJHOBPEMEHHO HAXOIUThCS B OJHOM U TOM K€
COCTOSIHMH. DTOT MPHUHLUI UMeeT (PyHAaMEHTaJIbHOE 3HAaYeHHE B TEOPUHU aToMa, MOJIEKYIbI, S/pa,
TBEPJIOTO TEa.

B TeueHume KOpPOTKOrO BpEMEHH KBAaHTOBYI0 MEXAaHUKY C YCIEXOM MPUMEHUIU IS
CO3/1aHHS TEOPUM aTOMHBIX CIIEKTPOB, CTPOEHUS MOJEKYN, XHUMUYECKOW CBSI3H, MEPUOIUYECKON
CHUCTEMBI DJIEMEHTOB, METATHYECKONH MPOBOAUMOCTH U ¢eppomaraernsma. JlanpHeitiee



NPUHIUIHATIBHOE PA3BUTHE KBAHTOBOM TEOPUM CBS3aHO IJIABHBIM O0OPa30M C PESATUBUCTCKOM
KBAHTOBOW MEXAHUKOM.

B Hacrosimee Bpemst 1OCTaTOYHO MHOTO M3BECTHO 00 aTOMapHOM CTPOCHHMHU BEUIECTBA U
DJIEMEHMAPHBIX YACMUYAX — MEIbYAUUUX U38ECMHbIX Yacmuyax pusuyeckot mamepuu [7, 16, 23,
24, 28]. TlockombKy 3I€MEHTApHBIC YACTHIBI CIMOCOOHBI K B3aWMHBIM IPEBPAICHUSM, ITO HE
HO3BOJISIET pAaccMarpuBaTh MX, TaK K€ KaK M aToM, B KayecTBE HPOCTEHMINMX, HEM3MEHHBIX
«KHPIUYUKOB MUPO3JaHUs». UHCIO 3IIEeMEHTapHBIX YacTHIl OYCHb BEJIMKO. Bcero oTkpeiTo Oonee
350 syneMEeHTapHBIX YacTHL, U3 KOTOPBIX CTAOMJIBHBI JHMIIL (DOTOH, IEKTPOHHOE U MIOOHHOE
HEHUTPUHO, DJEKTPOH, TNPOTOH W MX AaHTUYACTUIBI (KakJas dJIeMEHTapHas 4YacTula, 3a
UCKJIFOYEHHEM a0COJIIOTHO HEUTpPAJbHBIX, UMEET CBOK aHTHYacTHIly). OcTalbHbIE 1€MEHTapHbIe
YaCTHI[bl CAMOIIPOU3BOJIBHO PACIIAAIOTCS 32 BpEMs OT 10% ¢ (cBOGORHBIIT HEUTPOH) 110 10%2-10% ¢
(pe3oHaHCHI).

DneMeHTapHbIE  YacTHLbl  KiIaccupuuupyrorcss 1o  TunaMm  (yHJaMEHTAIbHBIX
B3aMMOJICHCTBUH, B KOTOPBIX OHU YYacCTBYIOT, 1 HA OCHOBE 3aKOHOB COXPAHEHUS psijia PrU3NIECKUX
BEJIMYWH CJICTYIOIIUM 00pa3oM:

¢ rpymnma JEeNTOHOB - YacTUIBl CO CHMHOM 1/2, He yd4acTBYIOUIME B CHJIBHOM
B3aMMOJECUCTBUM M 0O0IaJaIOLINE COXPAHSIOIIEHCS BHYTPEHHEM XapaKTEpPUCTUKOM - JIENTOHHBIM
3apsioM;

0 agpoHBI — OJJIEMEHTAapHBIE YaCTHIIBI, YYacTBYIOIIME BO BceX (yHIaMEHTaJIbHBIX
B3aMMOJICHCTBUAX, BKJIIOUAs CHUJIbHOE; XapaKTEepHBIM JJIS aJJpOHOB CHJIBHBIM B3aUMOJECHCTBUSAM
CBOMCTBEHHO MAaKCHMAaJbHOE YHCJIO COXPAHSIOIIMXCS BEIMYMH (3aKOHOB COXpaHEHMs). AJPOHBI
JensaTcs: Ha 6apuoHbl U Me30HbI. [0 COBpEeMEHHBIM IMpPEICTABICHUSAM, aJPOHBI UMEIOT CIIOKHYIO
BHYTPEHHIOIO CTPYKTYPY: OApHOHBI COCTOST U3 TPEX KBAPKOB; ME30HHI - U3 KBapKa U aHTUKBAPKa;

O OTHENBHYIO «TPYIILY» COCTABISAET (POTOH.

[Tpu CTONKHOBEHUSIX AIIEMEHTAPHBIX YaCTHUI] IIPOUCXOST BCEBO3MOKHBIE MTPEBPAIICHUS UX
JpyT B Jipyra (BKJIOYas pOXJAEHUE MHOTHX JOMOJHUTEIbHBIX YACTHILL), HE 3ampellaeMble 3aKOHaAMU
COXPAHEHUS.

Amomom  Haswvigalom yYacmev Gewjecmea MUKPOCKONUYECKUX pasmMepos U MAacchl,
MeNbUaiUyI0 Yacmuyy XuUMuUuecko2o 21eMeHma, COXPaHsaowylo e20 c8otucmed. AToOMbl COCTOST U3
3JIEMEHTAPHBIX YaCTULl U UMEIOT CIIOXKHYIO BHYTPEHHIOIO CTPYKTYpy. B nenrpe aroma Haxoaurtcs
MOJIOKUTENIBHO 3apsHKEHHOE SIIPO, B KOTOPOM COCPEI0TOUEHA MTOYTH BCS Macca aroMa. Bokpyr siipa
JBHKYTCS. JIEKTPOHBI, 0OpA3yIOIIHe SIEKTPOHHBIE 000NOuKH, pasmepsl Kotopsix (107 cm)
OTIpEeEIISIOT pa3Mephl aroMa. SApo aroma COCTOUT M3 MPOTOHOB M HEUTPOHOB. UKCIIO AJIEKTPOHOB
B aTOME PaBHO YMCIIy IPOTOHOB B siApe (3apsA]] BCEX NMEKTPOHOB aroMa pPaBeH 3apsay spa), YUCIIO
IIPOTOHOB PaBHO MOPSAKOBOMY HOMepy 3jeMmeHTa B [lepuonmueckoid TabIHIIe AIEMEHTOB. ATOMBI
MOTYT NPHUCOEAMHATh WM OT/aBaTh AJIEKTPOHBI, CTAHOBACH OTPHULATEIHHO WJIN MOJOKUTEIHHO
3apsHDKEHHBIMH MOHaMHU. XHMHYECKHE CBOIMCTBa aTOMOB ONPEACTSIOTCS B OCHOBHOM YHCIIOM
3IIEKTPOHOB BO BHeEIIHEH 000ouke. COeANHAACH XUMUUECKH, aTOMbI 00Pa3yIOT MOJIEKYIIBI.

BHyTpeHHSIsI 2Heprusi aroMa MOXET TNPHUHUMATh JIMIIb ONpEACTeHHbIE (IMCKPETHBIC)
3HAYEHUS, COOTBETCTBYIOIIME YCTOHYMBBIM COCTOSIHMSM aTOMa, M M3MEHSETCS  TOJIBKO
CKa4yKoOOpa3HO MyTeM KBAaHTOBOTO mepexona. [lormommas mopyro SHEPrHH, aTroM NEepeXOAWT B
BO30YyX/IeHHOE COCTOsIHME (Ha Oojee BBHICOKUN ypoBeHb dHeprum). Mcmyckas GoToH, aToM MOXKET
nepelTu M3 BO30YXKJAEHHOIO COCTOSIHUS B COCTOSIHHE C MEHbIIeW sHeprueil (Ha Oosjee HU3KUI
YPOBEHb 3HEPruM). YpOBEHb, COOTBETCTBYIOIIMA MHMHUMAJIBHOW SHEPrUM aTroMa, Ha3bIBAETCS
OCHOBHBIM, OCTaJIbHBIE - BO30YKICHHBIMH. KBaHTOBBIE Tepexoabl OOYCIOBIMBAIOT aTOMHBIC
CHEKTPHI MOIJIOUICHUS U UCITYCKAaHUs, UHAMBHUyaIbHbIE [l aTOMOB BCEX XUMHUECKUX JIEMEHTOB.

HykiioHbl (TIPOTOHBI W HEUTPOHBI) B SIpE TPOYHO YIACPKHUBAIOTCS SIIEPHBIMH CHIIAMH.
YroObl yHadUTh HYKJIOH M3 s/pa, HAJA0 COBEPLIMTH OOJbIIyI0 paboTy, T.e. COOOLIUTH SApY
3HAUUTENBHYI0 JHEpruto. [lo 3akoHy COXpaHEHHWsI DHEPTHH, JHEpPrus CBs3W sjapa (dHEprus,
HeoOxouMast Ui MOJTHOTO PAaCIeIUIEHUs siipa Ha OT/AENbHbIE HYKJIOHBI) paBHA YHEPrUU, KOTOpas
BBIJICIISICTCS TIPU 00pa30BaHUH sIIpa U3 OTIACIBHBIX YAaCTHII. DHEPTHUsS CBSI3U aTOMHBIX SIEp OYEHb
BEJIMKA 110 CPABHEHUIO C HHEPTUEH CBA3M DJIEKTPOHOB C aTOMHBIM AapoM. Ompenenuts 3HEpruio



CBSI3M sIJIpa MOXKHO, 3HAsI Maccy siipa ¥ MacChl MPOTOHOB M HEUTPOHOB, U3 KOTOPBIX OHO COCTOWT.
CornacHo 3¢pdexty nedexra macchl, Macca TMOKOS siipa BCErJa MEHBIIE CYMMBI MacC IOKOS
BXOJISAIIUX B HETO HYKIOHOB. DHEPTUS CBS3W SJEP BBIYHCISETCS C IOMOIIBI0 H3BECTHOTO
cooTHoueHmst DitHureiina E = m/c?, rae m - cyMMapHas Macca cBOGOIHBIX HYKJIOHOB MIHYC Macca
aapa - 1e(eKT Macchl.

Baxnyro unbopmaiuio o cBoiicTBax sifep JaeT 3HAHUE YIEIbHOW SHEPruu CBS3M sjpa
(oHepruu cBs3u, NpUXOAMAIIEHCS Ha OJUH HYKJIOH). C yBEJIMYEHHMEM MaccOBOIO YHCla - 4HCIa
HYKJIOHOB B siip€ — yJeJbHasl SHEPTUsl CBSI3M, HAYMHAasl C relivs, CHadaja ci1ado pacTeT, JOCTUraeT
MaKCUMyMa y KeJie3a (MacCoBO€ YUCIO 56), IOCIe Yero IIaBHO cHUkaeTcs. Hanbomnee ycToiunBEI
a1pa, o0JajaoIre caMoil OONbIION YIeNnbHON SHEprueil CBS3U, — JKelne30 U OJIM3KHe K Hemy
XAMHYECKHE IEMEHTHI [ lepnonnueckoil CUCTEMBI AJIEMEHTOB.

Hcnonp3oBaHue SAEpHOM SHEPrUHM OCHOBAHO HA OCYIIECTBICHUU UEMHBIX pPEaKIHii
JEJICHUS TSDKENBIX SJep M PEaKIUil TEepPMOSJICPHOTO CHHTE3a - CIUSHUS Jierkux sigep. U te, u
JIpyTUe peakiy COMpPOBOXKAAIOTCS BbIACICHUEM SHEPTUu. B TskenbIxX siapax Hapsaay ¢ OONbIIMMHU
CWJIAaMH DJIEKTPUYECKOTO OTTAIKMBAHUS, CTPEMSIIUMUCS pPa3opBaTh SAPO HA YACTH, NEHCTBYIOT
3HAUUTEJbHBIC SJEPHBIC CHIIbI, KOTOpbIE YICPXKUBAIOT sAApO OT pacnaza. Ilon BiausiHuEM
MOTJIOIIEHHOTO HEHUTpOHA sIIPO BO30YXKIaeTcs W HadynHaeT naedopMHpoBarhes, mpuodpeTas
BBITSIHYTYI0 (hopmy. Korma cuiibl oTTalIKMBaHUsS BHYTPH spa HAYMHAIOT MpeolianaTh HaJl cUJIaMu
MPHUTSDKEHUS, SIIPO pa3pbiBaeTcs Ha JBe 4acTh. [lom AeicTBHEM CHIJI KYJIOHOBCKOTO OTTAJTKUBAHUS
OCKOJIKH si/Ipa pa3ieTaroTcsl co CKOPOCThIO, paBHOM 1/30 cKkopocTH CBEeTa, UCIyCKAaeTCA U3JIy4eHUE
BBICOKOHM 4aCTOTBHI.

He Bce smpa cnocobubl k aenenuto. HaumbGonee nerko genutcs usorton ypana 235U,
cocrapisiromuid Bcero 1/140 or Gonee pacmnpoctpanenHoro msotona 238U. Ilpu kaxkaom akrte
JEJIeHUs SiAjpa UCIyCKaloTcs 2-3 HEWTPOHA, KOTOPhIE B CBOIO OYEpPEb MOTYT BBI3BIBATH JICJICHHE
IpYTHX siAep - HauWHAeTCs sjiepHas IenHas peakmus. OHA CONPOBOXKIACTCS BBIICICHUEM
OTPOMHOTO KOJHMYECTBA HHEPruu. Tak, Mpu MOTHOM JENEHUU slep, HaxXoAsmuxcs B 1 r ypaHa,
BBIJICTISICTCS. DHEPTHS, DKBHUBAJICHTHAS IOJIy9aeMOU MpU cropaHuu 3 T ymisg wm 2,5 T HedTH.
VYopapnsiemass peakuusi JIEJNCHUs SJep pealu3yercs B SICPHBIX peakTopax, Heymnpasisemas - B
aroMHOU OomOe. BriieneHue sHEpruv MpH CIUSHUU SIEP JICTKUX aTOMOB JCUTEPHS, TPUTHS HIU
TUTHsSL ¢ 00pa3oBaHUEM TeNHsl IPOUCXOAUT B XOJE TEPMOSIEPHBIX PEaKIUil, MPOTEKAOIIMNX JIHUIIb
IIPH OYEHBb BBICOKHMX TeMIIepaTypax. Peaknuu sepHOTO CHHTE3a SIBJISTFOTCS HCTOYHUKOM 3BE3THOMN
DHEPruu. OTH JK€ peaKklUu MPOTEKAIOT MNpPHU B3pbIBE BOMOPOAHON O0MOBI. OcyriecTBieHHe
VIIPaBISEMOTO TEPMOSICPHOTO CHHTE3a Ha 3eMJie CYJIUT YeJIOBEUSCTBY HOBBIM, MPAKTUYECKU
HEUCUEepIaeMblii HWCTOYHUK DJHEPTUU. B 5TOM OTHOIIEHWH HamOojee MEepCIeKTUBHA PEaKIus
CIHSTHHSI SIJISP aToMa JICUTEPHsI U TPUTHSL.

Bonpoc 5. Konuenunu BO3HMKHOBeHHMA W pasBuTus Beesiennoi

Jis moHMMaHUs (PU3NYECKOH KApTUHBI MHpa OOJBINOE 3HAUYCHUE HWMEIOT BBIBOJIBI
KocMonoeuu - yuyeHus o Bcenenmoii kax eounom yenom u ee ssomoyuu. Hapsay ¢ moctpoeHuem
TEOpUU O0IIel 3BONIONMN BceneHHONW Ba)KHO IMONYYHUTh TPEACTABICHUS O Pa3BUTHH TaJIAKTHK,
3Be31] U IUTaHET. Bompochl mpoucxoodxcoenus u 360m10yuu HeOECHbIX mel U3YHaArmcs 0coObiM
Dpas0enom HaykKu - KOCMO2OHUE.

Jlns  pemieHus: KOCMOJOTHYECKHMX M KOCMOTOHHYECKHX MPOOJIeM HCIONB3YIOT JBa
OCHOBHBIX ITOJTXO/1A:

1)HabmrogaTeNnbHBI U: CPAaBHUBASI XapAKTEPUCTUKH HEOECHBIX TEJ, HAXOMSIIUXCS B Pa3HbBIX
CTQ/IUSIX Pa3BUTHS, MOKHO YCTaHOBHTbH, B KaKOW IOCIICIOBATSIIBHOCTH ITH CTAJIMW CMEHSUIH JPYT
Apyra;

2) TEOpEeTHYECKHU: HWCXOAs W3 OOIIMX 3aKOHOB (DHU3MKH, MOXHO OIPEIETHTh, KaKHe
MMEHHO YCJIOBHUS JOJKHBI OBLTH CYIIECTBOBATH B MPOILIOM, YTOOBI HEOECHOE TENo MpUOOpeso
UMEHHO T€ XapaKTePUCTUKH, KOTOPBIMUA OHO OOJIafaeT ceifyac, Kakou IMyTh Pa3BUTHSI OHO MPOIILIO.

[lepBBIii MOAXOA TPUMEHSIOT K TaKUM OOBEKTaM, KakK 3BE3/bl, 3BE3JHBIC CKOTUICHUS,
ra3oBble TYMaHHOCTH, TaJIaKTUKH, TUIAHETHBIC CHUCTEMBI (CeiiYac W3BECTHA JIUIIb OJHA TaKas



cucreMa - Conueunas). [lpu wu3yueHun osBomoIUU BceneHHON B 1EIOM BO3MOXKEH TOJIBKO
TEOPETUYECKUIA MOIXO.

Bakneiiuii moctynar KOCMOJIOTHU COCTOUT B TOM, YTO 3aKOHBI IPUPO/IbI, YCTAHOBJICHHbBIC
HAa OCHOBE M3Y4YECHHs BeChbMa OrpaHMYeHHOIl yacTu BceneHHON (OOBIYHO OMBITOB Ha IUIaHETE
3emiis), MOTYT OBITh DKCTPAIOIMPOBAHBI HAa TOPA310 OONbIINE 00JIACTH, B KOHEYHOM CUYETE - Ha BCIO
Bcenennyro. Kocmonoruueckue Teopun pa3inyaroTcsl B 3aBUCUMOCTH OT TOTO, Kakue (Qpu3nveckue
MPHUHIIAITEI ¥ 3aKOHBI 3aKJIAJBIBAIOTCS B UX OCHOBY. [locTpoeHHbIE HA WX 0a3e MOJENH JOJKHBI
JOIyCKaTh TMPOBEPKY Juisi HaOmomaemol obnactu BceeneHHO#, a BBIBOJIBI TEOPUM JTOJKHBI
MOJATBEPKAATHCS HAOMIONEHUsSMU (BO BCSKOM Cciy4dae HE NpOTUBOpeunTh uM). Ceifyac 3Tomy
TpeOOBaHUIO HAWIY4IIUM OOpa3oM YIOBIETBOPSAIOT pa3paboTaHHbIE Ha OCHOBE OOIIeH Teopuu
OTHOCHUTEJIbHOCTU OJAHOPOJHBIE U30TPOIHbIC MOJICIIM HECTAllMOHApHOU «ropsueit» Bcenennoit [1,
3, 10, 19, 20, 27].

BO3HHKHOBEHHE COBPEMEHHOM KOCMOJOTHM CBA3aHO C CO3JaHUEM PEISTUBUCTCKOU
teopuu TsaroreHus (A. DiHmTeH, 1916) u 3apokaeHHEM BHETalaKTHUYeCKOW acTpoHomuu (1920-e
rr.). Ha mepBom sTame pa3BUTHSI PEISTUBUCTCKOM KOCMOJIOTHMM IJIABHOE BHUMAaHUE YIEISUIOCH
reoMeTpun BceeneHHOH, T.e. pacCMOTPEHUIO KPUBU3HBI YETBIPEXMEPHOI'O IPOCTPAHCTBA-BPEMEHU U
BO3MOXKHOM 3aMKHYTOCTH Bceenennoit. Hauano Broporo stamna otMedeHo paboTaMu OT€U4e€CTBEHHOTO
yuenoro A.A. ®puamana (1922-1924), xotopbiii mokazan, uro BceneHHas, 3amoJIHEHHAS
TATOTEIOIIUM BEIIECTBOM, HE MOXET OBITh CTAallMOHAPHOM — OHA JOJDKHA PaCIIMPATHCS WITU
cxuMarbesi. OJIHaKO 3TU NPUHIUMIUAIBHO HOBBIE PE3YJbTaThbl MOJYUMUIIU MPHU3HAHUE JIUIIb TOCIHE
OTKpBITUSL KpacHoro cmemeHus (3ddexra «pasderanus» ramaktuk) . Xadbbmom (1929). B
pe3ynbrare Ha TEepBbI IUIaH BBICTYNUIM MpoOneMbl MexaHuKU BceneHHOW M ee Bo3pacra
(IUTEeIBPHOCTH paciupenus). TpeTuid 3Tan cBsi3aH ¢ MojaelsiMu «ropsiueit» Beenennoit (I 'amoB,
1940-¢ T.), KOTJa BHUMAaHKUE B OCHOBHOM OBLIIO COCPEIOTOUCHO Ha (hu3nke BeeneHHoM - coCToSHUN
BelIeCTBA M (PU3MYECKUX MPOIEccax, MAYIIMX Ha Pa3HbIX CTaausix pacuiupeHus BceneHHoi,
BKJItOYasi HauOolee paHHUE cTaguu. Hapsiay ¢ 3aKkOHOM TATOTEHHS B KOCMOJIOTHUH MPHOOPETAIOT
0O0JIBIIIOE 3HAYCHUE 3aKOHBI TEPMOIWHAMUKH, NaHHBIC SICPHON (QU3MKH M (PU3NKH IEMEHTAPHBIX
yactull. Ha 9Toif 0CHOBE BO3HHMKAET PENITUBUCTCKAs acTpOhU3HUKa.

Teopuun ogHOPOIHON H30TpONHON BeeneHHol moapa3yMeBaroT, BO-IIEPBHIX, YpaBHEHHUE A.
DliHIITeHa 001Iei TEOPUU OTHOCUTENBHOCTH, OTKY/A CIEAYIOT KPUBHU3HA MTPOCTPAHCTBA-BPEMEHU
U CBSI3b KPUBU3HBI C IJIOTHOCTHIO MACCHI (IHEPTUH); BO-BTOPHIX, MPEACTABICHUS 00 OTHOPOAHOCTH
U U30TPOMHOCTU BceneHHOM, T.e. cuMTaeTcs, YTO B HEW HET KaKUX-THOO BBIIIETICHHBIX TOUYEK U
HaIpaBJICHUI, a BCE TOYKM M HAMPaBIIEHUS PaBHOMPABHBI, 3TO YTBEPXKICHUE YAaCTO HA3bIBAIOT
KOCMOJIOTHYECKUM MTOCTYJIaTOM.

Ecnm  nomomHUTENBHO MPEANONIOKUTh, YTO BO BCeNeHHOM OTCYTCTBYIOT — CHIIBI,
BO3pACTAIOIINE C PACCTOSIHUEM U MPOTUBOACHCTBYIOIINE TATOTEHUIO BEUIECTBA, a MJIOTHOCTh MAaCChl
cO3/1aeTcsl IMIaBHBIM 00pa3oM BEIIECTBOM, TO KOCMOJIOTUYECKHE YpaBHEHHSI TPUOOPETAIOT MPOCTON
BH/JI 1 BO3MOKHBI TOJIBKO JIBE MOJIEIIU:

O omkpvimas modenvb, B KOTOPOH KPUBU3HA TPEXMEPHOTO MPOCTPAHCTBA OTpULATEIbHA
wii (B TIpelene) paBHa HyO, a BceneHHas OeckOHeYHa; B TaKOW MOJETH PACCTOSIHHS MEXIY
CKOTUICHHMSIMU TaJIaKTHK HEOTPAaHUYEHHO BO3PACTAIOT CO BPEMEHEM;

O 3amkHymas mooenb, B KOTOPOW KpHUBH3HA MPOCTPAHCTBA IMOJIOKUTENbHA, BcerneHHas
KOHEUYHa, HO CTOJIb K€ O€3rpaHryYHa, KaK U B OTKPBITOM MOJENN; B TAKOW MOJIETH PACIIUPEHUE CO
BPEMEHEM CMEHSIETCS COKATUEM.

B xonme aBomtonn BeeneHHOW KpUBH3HA TPEXMEPHOTO MPOCTPAHCTBA YMEHBIIACTCS MPHU
pacCIIMpPEHNH, YBEIIMUMBAETCS IPU CXKATHH, HO 3HAK KPUBU3HBI HE MEHSIETCSI, T.€. OTKPBITAst MOJEIb
OCTaeTCsl OTKPHITOM, a 3aMKHYyTas - 3aMKHYTON. HadaibHBIE CTanu YBOJIIOIUH 110 00EHM MOJEIISIM
COBC?MCHHO OJMHAKOBbI M XapaKTEPU3YIOTCS CUHTYISPHOCTBIO C OTPOMHOM (HE MEHbIIE 10%
I/CM”) TUIOTHOCTBIO MAacChl M KPHBHU3HOW MPOCTPAHCTBA M B3PBIBHBIM, 3aMEUISIONIAMCS CO
BPEMEHEM PACIIMPEHUEM. YKa3aHHbIE BBILIE MCXOJHBIE MOJIOKEHUS PEIATUBUCTCKON KOCMOJIOTHH
JIOCTAaTOYHBI IS CY)KJIEHUU 00 oOIeM xapakTepe 3BOJIONHMH BceneHHO#, HO OHM OCTaBISIOT



OTKPBITBIM BOIIPOC O €€ HayaJbHOM COCTOSHUU. XapaKTEPUCTUKU HAYaJIbHOIO COCTOSIHUS - TPEThE
HE3aBUCHMOE MOJIOKEHHUE PETSITUBUCTCKON KOCMOJIOTHH.

C 1960-1970-x rr. oOumenpuHsATa MOAETH «ropsiueii» BceneHHOW, B COOTBETCTBHH C
KOTOpPOM Mpenrnosaraercs BbICOKas HaudalbHas TeMmIeparypa. B ycloBusAX O4YeHb BBICOKOM
temmeparypsi (T >10" K) BOIH3M CHHIYISPHOCTH HE MODIH CYyLIECTBOBATH HE TOIBKO MOJEKYIIBI
WIA aTOMbl, HO M aTOMHbIE f7pa, a Obula JIMIIb PaBHOBECHAas CMECh 3JEMEHTapHBIX YaCTHUI]
(Bimrovas (HOTOHBI M HEUTPHHO). DPH3MKA 3TEMEHTAPHBIX YACTHIl MO3BOJSIET PACCUUTATh COCTAB
TAaKOM CMECH IpPU Pa3HbIX TEMIIEPATYpax, COOTBETCTBYIOLIMX 3TalaM 3BOJIIOLMH, a YpaBHEHHUS
KOCMOJIOTMM — HAWTH 3aKOH PaCIIMPEHUs] OJHOPOIHON U U30TPONIHOM BCelleHHON U u3MEeHeHue ee
¢u3nyeckux napaMeTpoB B Ipouecce pacuMpeHus. IlockoibKy —paciiMpeHue  BHaudase
MPOUCXOIMIIO € OOJBIION CKOPOCTHIO, TO BHICOKHE TNIOTHOCTh M TEMIIEPATYPhl MOV OBITh TOJIIBKO
O4YEHb KOPOTKOE BpeMsl. YK€ [0 OKOHYAHUM HadajabHOro orpeska Bpemenu 0,01 ¢ mioTHOCTh ynana
or Geckonednoro (popmansho) suasenus no 10™° r/em®. Bo Beenenmoii B moment t = 0,01 ¢
COCYILIECTBOBAJIM (DOTOHBI, IEKTPOHBI, IMO3UTPOHBI, HEUTPUHO W AHTUHEUTPUHO, a TaKXKe
HeOobIlas 1011 HyKJIOHOB (IIPOTOHOB U HEMTPOHOB). B pe3ynbrare nocienyromux npespameHui
K MOMEHTY BpEMEHH 3 MHUH W3 HYKJIOHOB 00pa3oBayiach cMech Jierkux siuep (2/3 Bomopona u 1/3
renus 1o macce). Bece ocranbHble XMMHUECKHE JIEMEHThl CUHTE3UPOBAIMCh HAMHOTO IMO3JHEE U3
9TOr0 JI03BE3[JHOTO BEILECTBA B pe3y/dbTaTe SIEPHbIX peakuuid B Heapax 3Be3d. B MoMeHT
00pa3oBaHMsI HEUTpPANbHBIX aTOMOB Telus W Bomopoaa (mpu t = 106neT) BEII[ECTBO CTaJIo
HOPO3pa4yHbIM JUIsL OCTaBIIUXCA ()OTOHOB, M B HACTOsSIIEE BpeMsi OHM HAOIIOJAIOTCS B BHJE
PENUKTOBOrO (OCTaTOYHOTO) U3IYYEHHMsI, CBOIICTBA KOTOPOI'O MOXHO IIPEJICKA3aTh HA OCHOBE TEOPUU
«ropsiueity Bcenennoi. Bhauane pacmupenue BceneHHOM NpoHCXOaMsIo O4YeHb OBICTPO, HO
IIPOLIECCHI MTPEBPALLEHUI 371EMEHTAPHBIX YaCTHUI] IPOTEKAIU HAMHOIO ObICTpee, B PE3y/bTaTe Yero
YCTaHOBWJIOCH TE€PMOJMHAMHUYECKOE pPaBHOBECHE. OJTO UPE3BBIYAMHO BaKHOE OOCTOSATENIBCTBO,
IIOCKOJIBKY TaKO€ COCTOSHHUE IIOJIHOCTbIO OINMCHIBAETCS MAaKpPOCKOIIMYECKUMHU IapamMeTpaMu
(onpeznensieMbIMM CKOPOCTBIO PACLIMPEHHs) M COBEPLICHHO HE 3aBUCUT OT IpEaLIeCTBYIOLICH
uctopuu. HezHanue Toro, 4To NpoMCXOANUIIO MPU MIOTHOCTSIX, HAMHOTO MPEBOCXOSIINX SIIEPHYIO,
HE MellaeT Jenarb Ooyiee WM MEHEee JIOCTOBEPHBIE CYKICHHS O MOCIEIYIOIUX COCTOSHHSIX,
OTIMCBHIBAEMBIX 3aKOHAMHU COBPEMEHHOH (m3nku mukpomupa. OOmme 3aKoHBI (PU3MKH Ha/IEKHO
TpOBEpeHbI MIPH siiepHoit miotHoctH 10M r/em® (Ty moTHOCTH HMena Beenennas ciyers 10 ¢ or
Hauana pacmupenus). CremoBarenbHO, (pU3MUEeCKUe CBOWCTBA JBOJIOIMOHMpPYIOIIEH BcenenHoi
BIIOJIHE TIOIAI0TCA U3YYEHHUIO CO BpeMeHU 10 CEeK OT COCTOSIHMSI CHHTYJIIPHOCTH.

BbIBOIBI PENSTUBUCTCKON KOCMOJIOTUW TNPUHIMIHUAIBHBI Ul TOHUMaHUS (PU3NUYECKON
KapTuHbl Mupa. CliefoBaresbHO, CTENEHb HMX JOCTOBEPHOCTH MpPEACTaBiseT OOIIEHAyYHBIH U
MHUPOBO33peHUYeCKUi HHTepec. CuMTaOT, YTO HauOOJbIIEe 3HAUEHUE HMEIOT BBIBOJBI O
HECTAllMOHAPHOCTH (pacuupeHnn) BeeneHHol, 0 BBICOKMX 3HAUEHHSIX IJIOTHOCTH M TeMIeparyphl
B Havasie paciiupeHus («ropsiaas» BceeneHHas) U 00 MCKPUBIEHHOCTH MPOCTPAHCTBA-BPEMEHH, a
TAaKK€ O 3HAKe KPUBM3HBI TPEXMEPHOIO NPOCTPAHCTBA OKPYKAIOLIET0 MHpa U CTENEHU
OJTHOPOAHOCTH M M30Tponuu BceeneHHON. BriBoag 0 HecTanMoHapHOCTH BceelleHHON MOATBEpkKACH
0OHapyXEHHBIM B CIIEKTPax raJlakTUK KpPaCHBIM CMEIIEHUEM, a KOHIENIUs «ropsiueil» Beenennoii -
OTKPBITHIM B 1965 I. pelMKTOBBIM U3ITy4YE€HUEM, KOTOPOE 0OKa3aJlI0Ch B BHICOKOM Mepe (C TOUHOCThIO
JI0 J0Jed TPOILEHTa) HM30TPONHBIM, a CIEKTP €ro paBHOBECHBIM. Kak Mbl yXe TOBOPWIH, €ro
Temneparypa coctaniser okoso 3 K. O1o nokasbiBaet, uro Beenennas Ha npotskeHun 6omiee 99%
BPEMEHHM CBOETO CYIIECTBOBAaHUS N30TPOIIHA.

B HacTosmiee BpemMss HE YCTAHOBJIEHO, Kakas MOJEIb KPHUBHU3HBI TPEXMEPHOTO
NPOCTPAHCTBAa Haubosee afeKBaTHO OTpa)kaeT JEeHCTBUTENbHOCTh. KpUBHU3HY MOXKHO ONpENeNnuTh
10 W3BECTHOM CpeAHEN MIOTHOCTH MAacChl BO BCENEHHON MM MO TOYHOM 3aBUCHMOCTH KPacHOTO
CMELIEHUS OT pacCTOSHUS (OTKJIOHEHHIO OT JIMHEWHOM 3aBUCHUMOCTH). ACTPOHOMHYECKHE
HAOIOIEHNsT JAl0T 3HAYE€HUs YCPEIHEHHOH TIIJIOTHOCTH BEILIECTBA, BXOIAIIET0 B BUIUMbBIE
ranakTikn, okono 3-10°% r/em®, ['opazno TpyaHee onpeaenuTh IOTHOCTh CKPBITOTO (HEBUAUMOTO)
BEIIECTBa, a TeM Oojiee IMIOTHOCTb, CO3/1aBa€MyI0 HEUTPHHO (€CIM Macca HEWTPUHO HE paBHa
HYITI0), TIO9TOMY HEOIpeIeIEeHHOCTh CyMMapHOM IJIOTHOCTH BellecTBa BeceneHHOM BechbMa BelMKa;



OHa MOXET OBITh Ha JiBa MOpsAAKa OOJbIIE YCPEAHEHHOW IUIOTHOCTH 3BE3AHOTO BemecTBa. Ha
OCHOBE MMEIOIIMXCS JAaHHBIX HEb3s CAeNarb BbIOOpP MEXIy OTKPBITON (pacmupsionieiics
0e3rpaHUYHO) M 3aMKHYTOH (paclIMpeHre B JAJIEKOM OyIyIleM CMEHHUTCS CKATHEM) MOJCIISIMH.
OTa HeolpeneIeHHOCTh He CKa3bIBAaeTCsl Ha OOIIEM XapaKTepe pacllMpeHHs B MPOILUIOM U ceifuac,
HO BIMSET Ha OIpeleNieHHe Bo3pacTa BceneHHoW (AnUTENbHOCTH pacmupenus). Ecmu  Obl
paclIMpEeHHe MPOUCXOAUIIO C IOCTOSSHHOM CKOpPOCTBIO, TO BpEMS, HCTEKIIee OT MOMEHTa
M3HAYaJIbHOTO B3phIBa, COCTABIsIO Obl OKoJi0 13 muipa net. Ho mpeanonaraercs, 4To pacuimpeHue
UJET C 3aMeAJICHUEM, TO3TOMY BpeMs, UCTEKIlIee ¢ MOMEHTa Hadaja pacllupeHus, Menpie — 8,7
mwipa aet. s 3aMKHYTBIX Mojenell 3To BpeMsi Oyaer eme MeHbine. C Apyroil CTOpOHBI, €CiH
CYILLIECTBYIOT KOCMOJIOTMYECKHUE CUJIbI, COOTBETCTBYIOIIME CHJIAM OTTAJIKMBAHUS, TO OKa3bIBACTCS
BO3MOXKHOM, Hanpumep, anurtenbHas (10 mupa ner wim 6olee) 3aaepKKa pacIIuPeHUs B MPOILIOM;
TOrAa Bo3pacT BeeneHHoM MOXKET COCTABIIATh ECSITKA MUJUTHAPOB JIET.

Pa3zButue KOCMOJIOTMM TOCTAaBWIIO PsiZl HOBBIX mpobOnem. Tak, Uis W3ydyeHHsl COCTOSTHUS
BELIECTBA C MNIOTHOCTHIO HAMHOT'O MOPSIKOB BBIIIE SACPHOM IJIOTHOCTH HY’KHA COBEPILICHHO HOBas
¢u3uueckas Teopus; MPEAINONAraeTcs, 4TO 3TO JODKEH OBITh HEKMH CHHTE3 CYIIECTBYIOLICH
TEOPUM TATOTEHHUS U KBAaHTOBOW TeopuH. [loaXonapl K HM3yYEHUIO CHUHTYISIPHOCTH IIOKA JIUIIb
HameqaroTcs. Kpome Toro, BO3HHK BOIIPOC O €IMHCTBEHHOCTH BceeneHHol. B paMkax coBpeMeHHOU
KOCMOJIOTHH CUMTaeTcs, 4To MeTarajnakTuka elMHCTBeHHa. Ho mpoGieMsl mpocTpaHCTBa-BpEMEHU
pa3paboTaHbl ele HeIO0CTaTOYHO YIS TOTO, YTOOBI COCTABUTH NPEACTABICHHUE O BO3MOKHOCTSX,
KOTOpble MOTYT OBITh peann30BaHbI B Mpupoae. B Teopuu xocMonoruu He pemnieHa U mpodiema
3aps0BOM acuMMeTpuu Bo BeeneHHoll. B HallleM KOCMHUYECKOM OKpY>KEHUU (BO BCSIKOM cllydae B
npenenax ColHeYHOlN cucTeMbl U ['anakThku, HO, BEPOSITHO, U B Ipenesax Bcel BeenenHoit) nmeet
MECTO KOJIMYECTBEHHOE IPeo0diiaaHue BEUIeCTBA HaJl aHTUBEIEeCTBOM. [IpuunHbBI 3TOr0 KporoTcs,
MO-BUAMMOMY, B CAMBIX PaHHUX CTaJAMSIX pa3BUTUS BceneHHOM.

B Hacrosiee BpeMsl yCTaHOBIIEHO, UTO 3BE€3/bl U 3BE3HbIC CKOILJICHHS UMEIOT Pa3HbIN
Bo3pacT — oT 10 jer (mwapoBble 3Be3AHBIC CKOMUIEHUs) M0 10 JeT ans caMbIX MOJOIBIX
(paccestHHBIE 3BE3[IHBIE CKOIUIEHMsSI M 3BE3/HbIE accoluauuu). B 3Toil kapTuHe eie MHOTO
HEACHOTO, MHOIO€ MOJUIeKUT YTOYHEHHIO, OJHAKO B IJIABHBIX 4YepTax OHa IHpPEICTaBIsAETCA
JocTaTtoyHo obocHoBaHHOM [1,9, 10, 19, 29]. B 06miem Buae 3BOMIONKUS 3BE3/1 MPOXOIUT HECKOIBKO
CTaIUN:

0 BO3HMKHOBEHHE 3BE€3/[bl B pe3yJbTaTe KOHACHCALMW MEK3BE3IHBIX MbUIM M Ta3a,
60raToro Bo10poJioM;

O cTagus TEPMOSAEPHBIX pPEaKIMi MpeBpalleHUs] BOIOpO/a B TelMil B LEHTPE 3BE3Ibl
(HauOonee NIUTENbHAsN);

¢ mpW McYeplaHUU B LIEHTPE BOAOPOAA SAPO CHKUMAETCS M HarpeBaercs, a 000i0Yka
CHWJIBHO PacIIUpsIETCs; NaXe MPU yBEINYEHUM CBETHMMOCTH TEMIIEpaTypa MOBEPXHOCTH NAJaeT -
3Be3/1a CTAaHOBUTCS KPACHBIM TUTaHTOM;

0 TepMosJepHOE 3aropaHue Teiauss U 0Oojee TSDKENbIX JJIEMEHTOB B sIIpe 3BE3/bl,
COTMPSDKEHHOE B psiie CIydaeB cO COpPOCOM BOIOPOAHOM O0OOJOYKM W OOpa3oBaHUEM Tak
Ha3bIBAEMOU IJIAHETAPHOU TYMaHHOCTH;

{ oCTBIBaHME OCTAaTKa 3BE3/bl, IEPEXO]] B CTA/INIO OEJIOT0 KapiHKa.

B 3aBHCcHMOCTH OT Ha4aJIbHOM Macchl, BO3MO)KHO, U OT MOMEHTA BPALLEHUS 3BE3bl MOT'YT
3aBEpPUIMTH CBOIO 3BOJIOIUIO B3PHIBOM CBEPXHOBOI (C OCTATKOM B BHJI€ HEMTPOHHOMN 3BE3/bI TUOO
6e3 ocrarka). CormacHo oOmIel TeopuM OTHOCHUTEIBHOCTH, Haubojiee MacCUBHBIE 3BE3Ibl,
COXPaHHUBIIME CBOI Maccy BIUIOTh JO HCUEpPHaHUs TEPMOSAJEPHOTO TOPIOYEro, JIOJKHBI
KOJUIAIICUPOBAaTh B COCTOSIHUE YEPHOM JIBIPHI.

BaxxHOW XapakTEepUCTHUKOW SIBISETCS BpAILEHUE 3BE3/IBI BOKPYI CBOEH OCH. 3BE3IbI C
BBICOKOH TeMIepaTypoil BpalaroTcsi O4eHb OBICTPO - IKBATOPUANIbHAS CKOPOCTh BPAILICHUS y HUX,
Kak mpaswio, npessimaer 100 kM/c. CKopocTh BpamieHUs 3BE3bI MaJaeT C YMEHBIICHHEM €€
temneparypsl. Harmpumep, y ConHIa CKOpocTh BpallleHUs] TOYEK dKBATOPA COCTABIISIET BCETO OKOJIO
2 KkMm/c.



Cunraercs, 4YTO NEpBUYHAS TYMAaHHOCTb, M3 KOTOpPOM oOpa3yercss 3Be3la, HMEET
HayaJlbHBIH MOMEHT KoJlu4ecTBa JBMKEHMs. Ecin Obl 3TOT MOMEHT KOJIMYECTBA JIBHXKEHUS
COXpAHsUICS, TO 3BE3bI HE OOPa30BBIBAUCH, TaK KaK TyMaHHOCTb, CKHMAsiCh, YBEIUYHBaja ObI
CKOpPOCTh BpalleHHs] U pa3opBajiach 3aA0iro A0 3Toro. OueBHIHO, YTO MOMEHT KOJIMYECTBA
JBIKEHMSI KaKUM-TO O0pa3oM ynajsercss U3 TyMaHHOCTU. I[lonarairor, 4To 3TO HPOMCXOAUT
cnenyomuM obpa3zom. KonneHncupyromiasicsi TYMAaHHOCTh CBSI3aHA C OKPY)KaoIlleld MeHee IIIOTHOM
Cpenoii MarHUTHBIM ToJieM. [lOCKONMbKY MeEX3BE3IHAas Marepus «IPHUKICCHa» K MarHUTHBIM
CWJIOBBIM JIMHUSM, TO BpallleHUE KOHJCHCHPYIOIIEWCS TYMaHHOCTH IE€pelaeTcsl OKpYKarolieu
cpele M TYMaHHOCTb TEps€T MOMEHT KOJMYECTBA JBWKEHHUS A0 TEX IOp, KOorja IUIOTHOCTh
MIPOTO3BE3bl CTAHOBUTCS JOCTATOYHO BBICOKOM. OKOHYATEeNbHO CKOHJICHCHPOBABIIASCS 3BE3/a
JIOJDKHA UMETh 3KBAaTOPUAJIBHYIO CKOPOCTh HECKOJBKO COT KMJIOMETPOB B CEKYH/y HE3aBHUCHUMO OT
Macchl. i ropsuux 3Be3/ HaONIOACHUS 1al0T UMEHHO TaKyI0 CKOPOCTh BpallleHUs. Y XOJIOTHBIX
3BE3]l CKOPOCTh BpallieHus ropasno Mensblie. Tak, B Conneunoit cucreme 98% mMoMeHTa KOJIMueCcTBa
JBUKEHUSI PUHAUICKUT IIaHeTaM U Toibko 2% - ComHily. MeasieHHOE BpallleHHuEe XOJIOAHBIX
3BE31 MOXKET ObITh OOBSICHEHO HATUYMEM Y HUX IJIAHETHBIX CHUCTEM, aHATOTM4YHBIX COJIHEYHOM.
Ecnu 3T0 Tak, TO 4KciI0 MIaHETHBIX CUCTEM B ['alakTHKe J0CTaTOYHO BEJIUKO.

CootHo1ieHue o0IIero KoJIM4YecTBa 3B€3JHOTO U MEXX3BE3/IHOTO BELECTBA B FAJIAKTUKAX CO
BPEMEHEM YOBIBACT, MOCKOIbKY M3 MeX3Be3qHOU nuddy3HON (paccesHHOMN) MaTtepun 00pa3yroTcs
3BE3/bl, KOTOpPbIE B KOHLE CBOErO SBOJIIOIMOHHOIO IYTH BO3BpAllalOT B MEX3BE3AHOE
MPOCTPAHCTBO TOJBKO YaCTh BELIECTBA; HEKOTOpAas €ro 4acTh OCTAaeTcsl B OENbIX Kapiukax U B
HEUTPOHHBIX 3Be3nax. llepepabarTpiBasich B 3BE3IHBIX HENpax, BEIIECTBO TaJAKTHK MOCTEINEHHO
U3MEHSAET XMMHUYECKUN COCTaB, 00Oramasch reiieM U TSHKeNbIMU dyieMeHTaMu. CuuTaercs, 4To
TaJJaKTUKU 00Pa30BAIMCh U3 Ta30BBIX 00JAKOB, KOTOPHIE COCTOSUIM ITIAaBHBIM 00pa3oM M3 BOJAOPO/A.
Bo3MokHO, 3TH 00aka comepkaiu TOJIBKO BOIOPOJ, a Tl M TSXKENbIe dJIEMEHTHI MOSBUINCH B
pe3ylibTare TEPMOSIICPHBIX peakinii BHYTpU 3Be31. OHAKO caMble TsDKeNbIe sijpa (ypaH ¥ TOpHi)
HE MOIIIM 00pa3zoBarhcsi B 3TOM Ipouecce. [Ipenmonaraercs, 4To OHU BO3HUKAIOT MPHU BCIBIIIKAX
CBEPXHOBBIX 3BE3/] B PE3YJbTaTe OBICTPOTO UX CXKATHUS (KOJUIAIICa) U IMOCIIEAYIOIETO B3PhIBA.

CronkHOBEHHST 00JIAKOB MEXK3BE3IHOTO ra3a MPUBOJIAT K MOCTENIEHHOMY YMEHbBIIIEHUIO UX
CKOpPOCTH, KUHETUYECKAsl SHEPTuUsl IEPEXOAUT B TEIJIOBYIO U MEHSIOTCA (popMa U pa3Mepbl ra30BOro
obmnaka. CormacHO pacueTam, B ciiydae ObICTPOro BpallleHUs! TaKoe 00JaKo JOJKHO MPHUHITH POpMYy
CIUTIOIIEHHOTO JIMCKa, Kak, HampuMmep, gopma Hamei [amaktuku. Ecnu ke o0imako Bpaiaercs
MeJIeHHO, (POPMUPYETCS HE CIIMpalibHAs TaJIaKTHUKA, a SJUTUNITHYEeCKasl.

HaubGonbmiee pazutne monyumsna KocmMoroHusi ConHeYHOM cucTeMbl (TUTaHETHAs
kocmoronus) [1, 29]. Eme P. [ekapt (1644) Bbickazan npeamnoioxenue, 4yro ColHeUHas cucTteMa
oOpa3zoBaJiack U3 O0Jlaka ra3a u Mnbuld. AHAJIOTMUYHYIO TUnote3y nosaHee pazpusaiu XK.JI. brodpdon
(1749) u U. Kant (1755). Onum mnonaranu, uyTto B IEHTpe obOmaka Bo3Hukio ComHIle, B
nepudepuiiHpIx ero vactsax - miuaHeTsl. ComtacHo npeanonoxenuto XK.JI. Jlammaca (1796), usz-3a
BpallleHHs] TYMAaHHOCTH BO3HHMKAeT TaK Ha3blBaeMas pOTAllMOHHAs HEYCTOMYHUBOCTH, BCIEICTBUE
Yero TYMAaHHOCTh CIUTIOIIMBAeTcs, npuHuMas (Gopmy deuyeBuipl. C ee sKkBaropa BbIOpachIBaeTcs
BEIIIECTBO, U3 KOTOPOIO BOKPYI TYMaHHOCTH OOpPa3yrOTCs MJIOCKHE KOJblIa, MOXOXHE Ha KOJIbLA
CarypHa; BIOCIIE/ICTBUHU a3, BBIOPOIIEHHBIN U3 TYMaHHOCTH, KOHJCHCUPYETCS B IUIAHETHI.

B nauane XX B. anmmiickuii yuenslt JDk.X. JDKuHE Npemsiokusl KOCMOTOHHYECKYIO
TUTIOTE3y, B COOTBETCTBUU C KoTopoil ComHIle, Kak W APyrHe 3Be3lbl, CPOpMUPOBAIOCH 0€3
TUTAHETHOW CHCTEMBI, OHA TMOSIBUJIACH TOJBKO B PE3yNbTare KaTacTpodbl: Apyras 3Be3[a Mpoluia
HacTobko Onmu3ko k CojHIy, 4TO BbIpBaja M3 €ro HeAp dYacTh BellecTBa. B pesymbprare ero
KOHJIGHCAllUM M oOpa3oBaiuch IU1aHeThl. OJHAKO BHOCIEACTBHM OBUIO YCTaHOBJIEHO, 4YTO
BbIIBUHYTbIE JIDKHHCOM IMPEAIOJIIOKEHUS HEIOCTaTOYHO 000CHOBaHHBI.

Jlo cux mop npescTaBIeHHs O MPOUCXOXKJICHUH U paHHe! 3Bosrolu COJHEYHOH cHCTEeMBbI
He IpUoOpey XapakTepa 3aKOHUEHHOM Teopur. TeM He MeHee CUMTaeTcs, YTO OCHOBHBIE COOBITHS,
MPOUCXOIUBIIME BO BpeMsi 3apokaeHuss ConHIIA W IUIAHET, YK€ BO MHOTOM YCTaHOBJICHBI.
Beigemsitot [ 1] Heckonbko 3Tanos (puc. 6.4):

1. Crayana mpowu30IIIO YMJIOTHEHHWE OOJlaKka MEeX3BE3HOTO BEILIECTBa, COCTOSIIETO M3



monekyn (Hz, HoO, OH u np.) u nsuin. Bo3MoXxHO, 4TO yIIOTHEHHE OBLIIO 0OYCIOBICHO B3PHIBOM
CBEpXHOBOMW 3BE€3/1bl MOJI AECHCTBUEM YAApHOM BOJIHBI, KOTOpask pacHpoCTpaHUIach OT HEE BO BCE
cTopoHbl. [IpoayKThl B3pbIBa MPOHUKIN B MEK3BE3JHYIO IbLIb, KOTOpas BIIOCJIEICTBUU BOLUIA B
COCTaB YIIMCTBIX XOHJPUTOB (CaMBIX IPEBHUX KAMEHHBIX METEOPUTOB).

2. Haubonee TIOTHBIE ydYacTKM oO0Jlaka € MaccaMH MOpsAKAa 3BE3THBIX HAYHMHAIOT
cxkuMarbess. O6nako pacragaercs Ha (pparMeHTbI, OAMH M3 KOTOPBIX BIIOCIEICTBUU IOPOXKAAET
Comune n ConHeuHylo cucteMy. B menTtpe cxummaromerocsi gparmeHTa oOpasyercst CrylieHHe
IBUIM U ra3a, KOTOpoe SIBIIAETCS SIAPOM aKKpelMU. (AKKpeLus - 3aXBaT OKpyXKarolled pa3pexeHHON
Cpelbl, IPUTOK KOTOPOM MOCTENEHHO YBEIUYHUBAET Maccy SApa.)

3. Yepes 10%- 10° ner mocre Hadama cxartus (GparMeHTa Macca HEHTPATBHONO CryIICHHS
nocruraer npumepHo 0,1 maccel CoisiHLIa, BEIIECTBO CTAHOBUTCS HENPO3padHbIM, TEMIleparypa
BO3pacTaeT M Mbulb Hcmapsierca. llocne mcnapeHust NMbUIM MPOUCXOAMUT Auccouuanus (pacman)
MOJICKYJISIPHOTO Bojpopona. Ilpu 3TOM NeHTpanbHOE CryHmIeHHE CXKHMAaeTcs, o0paszys ra3oBoe
[IporoconHie, kotopoe dopmupyercs odeHb ObicTpo (10-100 mer). B pesynaprare akkpenuu
MeX3Be3/1HOro BemiecTBa IIpoTocosHueM ero macca u paguyc yBenuuusarorcs. IIpumepHo uepes
10° ;mer Macca JOCTHTAeT COBPEMEHHOTO YPOBHS, @ Pajiyc CTAHOBHTCA mIpuMepHo B 100 pa3
00JIbI1IE COBPEMEHHOTO.
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Puc. 6.4. IIpeanonaraemeie stansl o6pasosanus ConHeyHOM cucteMsr [1]: a —
B3phIB cBepxHOBOM CH NpHBOAHT K HEMOCPEACTBEHHOMY CHKaTHIO ILIOTHOTO MO-
JeKynspHoro obnaka MO, pacrmosnoXeHHOTO 1O COCeACTBY; 6 — (dparMeHTsl, Ha
KOTOpEIE pacnanoch 00NaKko, HaXoAATCA B CTaAHM IPaBHTALMOHHOIO KOJLJIArca;
6 — MOCJAEAHAA CTaAusA Koutanca; obpasosanock [Iporoconnne IIC 1 auck ¢ koiab-
LEBOH CTPYKTYpoOil; B nepHdepHiHBIX YacTAX JHCKAa HauyuHaeTcs oOpaszoBaHHe
TUIAHET-THTAHTOB; 2 — ra3 BBIMETAETCS 3BE3/IHBIM BETPOM; IbUIEBBIC YaCTHIILI KOH-
LIEHTPHPYIOTCA B CPe/IHEeH IUIOCKOCTH JIMCKa; 00pasyroTCs MIaHeTe3uMalnH; WaeT
MpoLece aKKpelMH IulaHeT 3eMHoi rpynmnsl (B — Benepa, 3 — 3emuts, M — Mapc).
O6o3HaueHus: ¢ — napceK — eAnHMuLA JTHHel (206 265 a.e., wn 3,263 cBeTOBOrO
roja); a.e. — aCTPOHOMHYECKas €MHHIA — eIMHUIA PACCTOSHUMN, pPaBHas CpeHe-
My paccrosiHHio 3eman ot Cosnna (149,6 MiaH KM)

[IpUTOK MEK3BE3MHOTO BELIECTBA ITPEKPALLAECTCSA, U HAYMHAETCS CTAIMsS TPAaBUTALMOHHOIO
cxarust [Iporoconuiia. B Teuenue 3Toro neprozga yxe CymecTByeT JUCKOOOpa3Has ra30BO-TbLIeBast
npotoranetHas TymaHHocTs (IIIIT), uenTpom kotopoit sBasercs Ilpotoconnue. OrneHku
MakcumanbHO Macchl [IIIT B pasubix Teopermueckux mopaensx pasznuynbl: ot 0,01 mo 2 macc
Connna. Ilpu stom He uckmouyeHo, uto auck [IIIT mpuoOperaeT KOMBIEBYIO CTPYKTYpY, a BO
BHEIIIHEW €ro 4acTh HaYuHaeTcsl (POPMHPOBAHUE TJIAHET-TUTAHTOB, KOTOPOE MPOUCXOAUT B 00IIEM
TaK ke, Kak u obpazoBanue [IpoToconHiia, BkiIto4ass 00pa3oBaHUEe JUCKOB; BIOCIEACTBUU U3 HHUX
(hOPMUPYIOTCSI CHCTEMBI CITyTHUKOB.

4. Cnegyromuii nepuoj 3aHUMAET OKOJIO 108 rer. [Iponomxaercs rpaBUTALIMOHHOE CHKATHE
[Iporoconnma. PazMepsl ero yMeHbIIAIOTCS, MPUOIIKAACh K COBPEMEHHBIM. MOIIIHBIN 3BE3IHBIN
BEeTEp BbIMETAaeT ra3 u3 BHyTpeHHed dactu IIIIT, a BO BHemHeH ee 4YacTH MPOAOJIKAETCSA
dbopmupoBanue mnaHeT-ruranToB. [lbuteBoe BemectBo [IIIT Bce Oonee KOHIEHTPUPYETCS Y
HEKOTOPOW CpeaHed IIJIIOCKOCTH. BciiencTBue pocrta KOHIEHTPAUUHM TBUIMHKU CTaJKHBAIOTCH,
MOSIBIISIIOTCS BCE OoJiee KPYIHBIE YACTHIIBI, UJET MPOIECC aKKyMYISIUU (pocTa) TBEPHABIX Tell.
[IporcxoauT MpeuMyIIeCTBEHHBIH POCT OOJBIINX TEN 3a cyeT Maybix. Hanbonee kpymHbIe Tena,
noJo0HbIE acTepouaaM, — OTO IUTAHETe3WMalu, 3apoiablmu TiaHeT. Oco0o KpymHbIE Tena
CTAHOBATCS SIPaMU aKKPEIUH, BOKPYT KOTOPBIX MPOUCXOAUT (POPMUPOBAHHUE TUIAHET 3EMHOMU



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,
MarepHall oBEpXHOCTEH HenpepbIBHO nepepadarbiBaics. CoriacHO HEKOTOPBIM MOJEIISM, IPOIECC
aKKpenuu ObLI HEOJHOPOIHBIM — BHAuajle HAKAIUTMBAJINUCH TSDKENBIE W MEHEE TYrOIUIaBKHE
JJIEMEHTHI (KeJie30), a CUJIMKaTHble MaHTHM O0pa3oBajuch Moke. He Bce yueHbIe COINIACHBI C
NPUBEACHHBIM OMMCAHUEM Tpoliecca 00pa3oBaHus IUIAHET 3éMHOMU IpymIbl. Tak, B COOTBETCTBUH C
aJbTEPHATUBHON TUIMOTE30M UX POJOHAYAIbHUKAMU ObUIM KpPYMHbIE MPOTOIIAHETHI (M0100HbIE
Onurepy wnmm CarypHy), KOTOpblE TIOTEpsUIM TIa30Byl0 OOOJIOUKY U3-3a [PUIMBHOIO
B3aumonencTeus ¢ CoHIEM.

B kaptune oOpa3oBanusi BceneHHOMN, TajmakTHK, 3Be3/, IUIAHET MHOTO HesicHOro. OmHako
MIO3HAHWE TOHKMX MEXaHW3MOB 3BOJIIOIMU BceeneHHOW M ee yacteil mpoaomkaercs. B yactHocty,
COBpPEMEHHAsi HayKa JaeT OCHOBaHHUs I0JlaraTh, YTO Yy MHOI'MX 3B€3/ CYLIECTBYIOT IIJIaHETHbIE
cuctembl. Kakne nMeHHO 3Be3/1bl 00J1aJat0T MJIaHETHBIMU CUCTEMaMHU, aHaJIOTUYHBIMU CONHEYHON?
OOuTaeMbl NI 3TH IJIAHETHBIE CHUCTEMBI, U €CJIM Jla, TO YacTO JU BCTpeuyaeTcss Bo BcenenHoit
pa3yMHas xku3Hb? B mocneanue nqecaTuieTus 3Ty npoodiaemMy UCCIIeAYyI0T Ha HAyYHOM OCHOBe.

1. 6 Jlekuus Ne6 Xumudeckue nmpeoOpa3oBaHMsl BEIIESCTRA.

1.6.1 BonmpochI jekium:

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

Bonpoc 1. Xumnueckue siBjieHHs U UX CYILTHOCTh

W3ydyeHne XHMMHMYECKHUX SIBJIEHUN OCHOBBIBA€TCS Ha (YHIAMEHTAJIbHBIX HPHUHLKIAX
¢buznyeckol KapTUHBI MHUpa U BHOCHUT OOJBIION BKJIAJ B OMUCAHUE SBICHUUN >KUBOM U HEKUBOMN

MIPUPOJIBL.
[IpocreliM  HOCUTENEM XHUMHUYECKUX CBONCTB CIYXHUT aToM (B TOM YHCIe
MOHU3UPOBAHHBIN) — CHCTEMa, COCTOSIAsl W3 siApa M JABMXKYIIUXCS BOKPYr Hero (B €ro

JJIEKTPUYECKOM TIOJIE) OJIEKTPOHOB. B pesynprare XUMHYECKOTO B3aWMOJICHCTBUS aTOMOB
00pa3yroTcst MOJIEKYJIbl (paJuKajbl, MOHBI, ATOMHBIE KpPUCTAJUIBI) - CHUCTEMBI, COCTOSIIHE U3
HECKOJIBKUX siiep, B OOIIeM Tojie KOTOPBIX JBIDKYTCS OIEeKTpoHbl. [Ipm XuMudeckom
B3aWMOJICHICTBUU MOJIEKYJ OJlHAa KOH(UTYpaIus siiep W SJIEKTPOHOB pa3pyliaeTcss U oOpaszyercs
HOBas. AKT XHMHUYECKOTO B3aUMOJCHCTBHS COCTOUT B OOpa30BaHMM HOBBIX DJIEKTPOHHBIX
(MONeKynsApHBIX) opOUTaIei.

B xuMHueckux peakiusax y4acTBYIOT HE OTJENbHBIC YACTHUIIBI, @ UX OOJBIINE KOJIEKTUBBI
— BEIECTBa, MPUYEM XMMUYECKOE N3MEHEHHE COMPOBOXKIACTCS MOSBICHUEM HOBBIX XUMHUYECKHX
WHAWBUIOB, UM XUMHUYECKUX BEUIECTB. XuUMUUECKUM UHOUBUOOM OObIUHO HA3IBAIOM HAUMEHbULee
KOTUYeCmeo eewecmead, nogmopeHuem Komopo2o 6 npoCmpanHcmee MONCHO 80CNPOUIBECU OAHHOE
sewjecmeo. TakuM 00pa3oM, XUMHUYECKUMU WHIUBUIAMH OylyT aroMbl B aTOMHOW pelIeTKe
MPOCTOrO BemiecTBa (mo3ToMy rpaduT U anmas, KOTOpbIe CojepkaT arombl yriepona C B CBOHMX
KPUCTAINTUYECKUX PEIIeTKaX, SBJISIOTCS OJHUM U TEM K€ XUMUYECKUM WHAMBHUIOM) WU TPYIIIIHI
aTOMOB B COCTaBe CJIOXHOTO aroMHOro BemiectBa (SIC B pemieTke kapOuaa KPeMHUS ), MOJICKYJIbI B
BeliecTBe MousekynsipHoro ctpoeHus (H2O B Boze), MOHHBIE mapbl WM Oojiee CIIOKHBIE WOHHBIE
xomiutekcsl B noHHOM BemiecTBe (NaCl B mosapennoii comu, Na;CO3-10H,O B kpHcTaindeckon
cozne) u T.1. [Ipu TakoM ompesieieHuu U3MEHEHUE arperaTHOro COCTOSHUS, MOTUMOPQHBIN Mepexo,
MEXaHHUYECKOe pa3pylIeHHne, 00pa3oBaHWE HEKOTOPHIX PAaCTBOPOB (HAIIpHMEp, Ta30BbIX) HEIb3s
HA3BaTh XUMUYECKUMU SBICHUSIMH.

XUMUYECKUE SIBIICHUS ONPEACIAIOT Pa3BUTHE HEKUBOW M KUBOW MPHUPOIBI U OTIUIAFOTCS
OT JIpyTHX, pacCMaTpuBaeMbIX B €CTECTBO3HAHHMH. TaK, T€0JIOTO-TeorpauuecKue SBICHUS
OTIMYAIOTCS OT XMMHUYECKHX YYaCTHEM BO B3aMMOJICHCTBHH HE BEIIECTB, & BEIIECTBEHHBIX CHCTEM
B JuTocdepe, armocdepe, ruapochepe u T.JA., a TaKkKe MaKpoMacimiTabaMu B3aUMMOJCHCTBUH.
VBenuyeHne KoaudecTBa (MacChl) pearupyrolrx YJaCTHHUKOB TIpollecca IMPUBOAUT K HOBBIM,
OTCYTCTBYIOIINM B XUMHH, 3aKOHOMEPHOCTSIM; TIPUMEPOM MOXKET CIYKUTh HECMEIIMBAEMOCTh BOJI



TonedeTprMa ¢ OKpYKAIOUIMMU MX BOJAMH CEBEpHBIX Mopeil. OIUH U3 MPOCTEHIINX HOCUTENeH
OMOJIOTMYECKUX SIBJICHUH - KJIETKA. B OTIIMYME OT XUMHUYECKUX PEAKIINM, MPOTEKAIONUX B HEKUBBIX
CHUCTEMaxX M OCHOBAaHHBIX Ha CTAaTHCTHYECKHUX CTOJKHOBEHUSX OCCIOPSIOYHO PACHpECIICHHBIX B
MIPOCTPAHCTBE MOJICKYJI, B KJIETKE PEardupyrT MOJCKYJbl, MPOCTPAHCTBEHHO 3aKPEIUICHHBIC Ha
marpuiie. ClieoBaTellbHO, B TIEPBOM MPUOIMKEHUU €CTh BO3MOXKHOCTH BBIACIUTH XUMUYECKHE
SIBIICHUSI CPEIN IPYTHUX.

N3ydeHrne XMMHUYECKHX SBICHHN TPEeOOBAIOCH YETOBEKY MPEHMYIISCTBEHHO IS TOTO,
yTOOBI TIOJIy4aTh W3 TPHUPOIHBIX BEIIECTB BCE HEOOXOMWMBIE €My Marepuaibl - METauIbl U
KEePaMHKY, H3BECTh M IIEMEHT, CTEKJIO U OCTOH, KpacUTeNnu U (papMaleBTUICCKUE Mpernaparsl U T.1.
[ToaToMy Bce XUMHUYECKHE 3HAHUS OOBEAMHSET IJIAaBHAs 3ajladya — IIOJYUYCHHE BEIIECCTB C
3alaHHBIMH CBOWMCTBaMH. YTOOBI peanm3oBarTh 3Ty 3ajJady, HAJAO0 YMETh H3 OJHHUX BEIIECTB
MIPOU3BOJIUTH JIPYTHE, T.€. OCYIIECTBIATh UX Ka4€CTBEHHBIC MPEBPAIICHUS. A ITOCKOIBKY Ka4eCTBO -
9TO COBOKYITHOCTH CBOMCTB BEIIECTBA, TO CIEAYET 3HATH, KAK MIMEHHO YIPAaBJIATh €T0 CBOWCTBAMH,
3HaTh, OT YEro OHW 3aBHUCAT, WHA4Ye TOBOps, TpeOyeTcs pemarh MpoOjieMy T'eHe3Huca CBOMCTB
BelIeCTBa. B pa3nuyHbIe HCTOpUYECKUE ATIOXH ITa MPobdIeMa pelianach mo-pa3HoMy.

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

[lepBast xumMu4eckasi KOHIICTIIIUS - YY€HHUE O COCTaBe - BO3HUKIIA B 1660-X IT. U cBA3aHa C
WCCJICIOBAHUEM CBOKMCTB BEHISCTB B 3aBUCHMOCTH OT HMX XHMHYECKOTO cocTaBa. B mepuon c
cepenunbl XVII| 1o Bropoit monoBunbl XIX B. yueHHE 0 cocTaBe BEIIECTB IMPEICTABIIO COOOM
MPAKTHYECKH BCIO XHMHIO. B Hacrosmiee BpeMs B €€ paMKax pacCMaTpHUBAIOTCS TPOOIEMBI
NEPUOAUYHOCTH, CTEXHOMETPUU (COOTHOIICHUS MEXIY KOJUYECTBAMU BCTYIHUBIIUX B PEAKIHIO
pPEareHTOB W OOpa3yIOUIUMXCS MPOAYKTOB), a TaKke (PU3UKO-XMMHYECKHI aHalu3 KaK OCHOBa
M3yY€HUs MHOTOKOMITOHEHTHBIX CHCTEM Ha OCHOBE MMOCTPOCHUS JUArpaMM COCTaB-CBOMCTBO.

B 1800-¢ rr, xorma cTajio OYEBUAHBEIM, YTO CBOMCTBA BCIIECTB M HX KAueCTBEHHOE
pa3HooOpas3ue oOyCIOBIUBAIOTCS HE TOJBKO COCTaBOM, HO W CTPYKTYpPOHM MOJIEKYN, BO3HHKIIA
KOHIICTIIAS CTPYKTYPHOM XHMHH, MPEIIOJaramias HCCICIOBAaHUE CTPYKTYphI, T.€. crocoba
B3aMMOJICUCTBUS AJIEMEHTOB. JTa KOHIIEMIUS OMUPAETCSs HA aTOMHO-MOJEKYISPHYIO KOHIICTIIUIO
CTpOEHUS BemiecTBa. Pa3BUTHE COBPEMEHHON CTPYKTYPHOU XUMHH CBSI3aHO C TTO3HAHUEM B 00JIACTH
KBAaHTOBO-MEXaHUYECKOW TEOPUHU CTPOCHHSI aTOMa, XUMUYECKON CBSI3U U CTPOCHUS BEIlleCTBA.
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Puc. 7.1. Wepapxus ypoBHEH XMMHYECKOTO 3HaHMA, HJIH KOHIENTYaJIbHBIE

CHCTEMBI XHMHH [15]

Tperbsi KOHLENTyanbHAsi CHUCTEMA - YYEHHE O XUMHYECKOM npouecce - B 1950-e rr
3aBepIIaeT CBOW ATall CTAaHOBJIEHUSA. B OCHOBaHMM €€ JIeKUT MPEACTaBICHHE O XUMHUYECKON
KMHETUKE U XUMUUYECKOW TEPMOJMHAMUKE, a B €€ PaMKaX MCCIEAYIOTCS BHYTPEHHUE MEXAHU3MBbI U



YCJIOBHSI TTPOTEKAHUS XUMHUYECKUX IMPOIECCOB (CKOPOCTU MPOTEKaHUsl MPOILIECCOB, TEMIEparypa,
JABJICHUE U T.II., BIUSHHUE KaTaJln3aTOPOB, MHTUOUTOPOB U TIp.).

Nnen ueTBepToil KOHIENTYaJIbHOH CHCTEMBI — OJBOJIOIMOHHONW XWMHH,- OBUIN
chopmynupoBanbsl B 1970-x rr. OTta cucrema HaxOAWUTCA B CTaguM CTaHOBIEHHUA. B 1eHTpe ee
BHUMAHUS — OTKPBIThIE BBICOKOOPTaHW30BAHHBIE XUMHUYECKHE CHUCTEMBI, Pa3BUTHE KOTOPBIX
MPUBOAUT K BOSHUKHOBEHHUIO OMOJIOTHYECKOi (OpMBI IBUKEHHSI. DBOIIOLMOHHAS XUMHUS BKIIOUAET
B ce0s yueHue 00 IBOJIFOIMOHHOM Karanu3e (TEOPUU CaMOPA3BUTHS XUMUYCCKUX CHCTEM), a TAKKE
TEOpUU OHMOOPTaHUYECKON U OMOHEOPTraHNYECKON XUMUH.

Bonpoc 2. Xumnueckuii cocTaB BelecTBa

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

B nacrosiiee BpeMsi OJ XumMuyecKuMm 371eMeHmom NOHUMAIOM COB0KYNHOCHb AMOMO8 C
00UHAKO8bIM 3apsi0om s0pa. Hadamo coBpeMeHHOMY MPEICTABICHUI0 O XUMUYECKOM AJIEMEHTE Kak
0 «IIPOCTOM TeJe» WIHM KaK O Ipeleie XUMUYECKOro Pa3JIoKEHUsl BEIIeCTBa, MepexoisiieM 0e3
WU3MEHEHUS M3 COCTaBa OJHOIO CJIOKHOIO Tejla B COCTaB JIPYroro, nepBbiM mosioxui P. boins B
cepenune XVII| B. XvMUKH TOr0 BpeMEHU HE 3HAIU HU OJHOTO XMMHUYECKOro snemeHnta. @ocdop
OBLT OTKPHIT TOJIBKO B 1669 ., a motom noBropHo B 1680 1., k00ansT - B 1735 1., Hukens - B 1751 1,
Boopogq — B 1766 1., ¢dTop - B 1771 1, azor — B 1772 1., xyop u mapraneny, — B 1774 r.
JIro60TBITHO, YTO KUCIOPOJ OBLIT OTKPHIT onHOBpeMeHHO B llIBennu, Aurmun u ®@panmuu B 1772 -
1776 rr.

VYcraHOBUB posib KHUCIOpOJa B 0Opa3oBaHMM KUCIOT, OKCUAOB U Boabl, A.JL. JlaByasne
OTpoBepr rocnoAcTBoBaBIyi0 B Xxumuu XYL B. 10kHYI0 Teopuio (I0rucToHa, COracHO KOTOpOi
(bI0ruCTOH («OTHEHHAs! MaTepus») COIEPKAJICS BO BCEX FOPIOYMX BEIIECTBAX M BBIACISUICS M3 HUX
npu ropeanu. Ha ocHoBaHuM cBOero oTKpbITUs JlaBya3be co3mal MPUHIUIIMAIHLHO HOBYIO TEOPHUIO
XUMUU. EMy pyHaAJIeKUT TIepBasi B UICTOPHUH MOMBITKA CUCTEMATU3aIlM XUMHUECKUX dJIEMEHTOB.
OH BKITIOYMIT B CBOIO CHCTEMY KHCIIOPOJI, BOJOPO/, a30T, cepy, hocdop, yrieposa, ceMb U3BECTHBIX K
TOMY BPEMEHHM METAJVIOB, HO TaK)K€ M3BECTh, MArHE3MIO, IIIMHO3EM U KPEMHE3EM, MOTHUBUPYS ITO
TEM, UTO OHH HE MOAABAIIUCH JaIbHEHUIIIEMY Pa3JIOKEHHUIO.

JlanpHeWmMe TMONBITKM CHUCTEMAaTU3alud XUMHYECKUX dieMeHTOB mnpuBenu J[.U.
MenpaeneeBa K €ro BEIMKOMY OTKPBITHIO. OH TPEeAsoXuji CUUTATh MOKAa3aTelieM XHMHYECKOTO
alieMeHTa ero MecTo B [lepuoanueckoi cucrteMe AJIEMEHTOB, ONMpenesieMoe MO0 aTOMHOM Macce.
CBoro cucremy MeHzeneeB co3iajl Ha OCHOBE OTKPBITOTO MM IEPUOIMYECKOTO 3aKOHa.
CoBpeMeHHast (QOpPMYIUPOBKA DTOTO 3aKOHA 3BYYHUT TaK: CBOMCTBA DJJEMEHTOB HAaXOIATCS B
MEePUOANYECKON 3aBUCHMOCTH OT 3apsiia MX aTOMHBIX sijep. 3apsan sapa Z paBeH aTOMHOMY
(MOpsIIKOBOMY) HOMEPY DJIEMEHTa B CUCTEME. DIIEMEHTBI, PAaCIOIOKEeHHBIE Mo Bo3pactanuto Z (H,
He, Li, Be...), o6pa3sytot cemb niepronoB. B 1-m - nBa snmementa (H, He), Bo 2-M u 3-M - 10 BOoCeMb,
B4-Mm u 5-m - o 18, B 6-m - 32, B 7-M niepuojie u3BecTHsl 24 snemenTa (Ha 1999 r.). B nepuomax
CBOMCTBa 3JIEMEHTOB 3aKOHOMEPHO HM3MEHSIOTCA MPU MEPEXOoAe OT UIEJOYHBIX METaUIOB K
Oylaropo/IHBIM ra3zaM. BepTukaabHbIE CTOJOIBI — TPYIIBI 3JIEMEHTOB, CXOAHBIX IO CBOMCTBAM.
BHyTpu rpynm cBOMCTBa 2I€MEHTOB TaKKe€ HW3MEHSIOTCS 3aKOHOMEPHO (HampuMep, Y IIEIOYHBIX
MEeTaJlJIOB TpH mepexoie ot Li k Fr Bo3pacraeT xMMuveckasi akTHBHOCTb). DneMeHThl ¢ Z = 58-71, a
takke ¢ Z = 90—103, ocoOeHHO CcXOmHBIE MO CBOWCTBaM, OOpa3ylOT JBa ceMmelicTBa -
COOTBETCTBEHHO JIAHTAHOWJOB W aKTUHOHUIOB. [lepnomnIHOCTh CBOWCTB 3J€MEHTOB 00yCIIOBICHA
MEPUOAUYECKUM TIOBTOPEHHEM KOH(UTypallii BHEIIHUX JJIEKTPOHHBIX 00onouek artomoB. C
MOJIOKCHHEM 3JIEMEHTA B CHCTEME CBS3aHbl €70 XUMUUYECKUE U MHOTHE (DU3UIECKHUE CBOWCTBA.

OTKpbITHE TEPUOIUYECKOTO 3aKOHA CTUMYJIMPOBAJIO TMOUCK HOBBIX XMMHYECKUX
aneMeHToB. Tak, ecny Bo BpeMeHa MeHieneeBa ObITM M3BECTHBI 62 31emMeHTa, TO yke B 1930-¢ 1T
cUCTeMa 3JIEMEHTOB 3akaHuWBayiach ypaHoMm (Z = 92). B nmanbHeiIeM 3leMEHTH OTKPBIBAIHCH
nmyreM (PU3UYEeCcKOTO CHHTE3a aTOMHBIX sitep - Tc, Pm, At, Fr, Np, Pu u snements nocne Z = 95
BKIIIOYUTENbHO, TipuueM Tc, Pm, Fr, Np mo3ke B HUYTOXHBIX KOJIMYECTBAX OOHAPYKEHBI B



npupoze. B HacTosiiiee BpemMsi CaMbIM TSKEJIbIM CHHTE3UPOBAHHBIM AJIEMEHTOM SIBIISIETCS SJIEMEHT C
Z = 112. Jlamee sneMeHTHI OKa3bIBAIOTCS HEYCTOWUMBBIMHU. OJIHAKO y4YEHBIE MPEAIOJIararT, YTO
MOTYT OBITh «OCTPOBKM ycToiunBocTu» npu Z = 126, 164 u naxe 184.

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

Ilo0 xumuyeckum coeduneHuem 6 Hacmosuee 6pemMs HNOHUMAIOM UHOUBUOYATbHOE
sewecmeo, 6 komopom amomvl o0Hozo (Hanpumep, N2 u Cb) wwu paziuunvix (HbSCU, KC1)
NeMEHMO8 COeOUHEHbL MedcOy coboll Xumuueckol ceia3vio. Ceiiuac HM3BECTHO CBBINIE S5 MIIH
XUMHUYECKNX coeanHeHnid. CocTaB XMMUYECKUX COCTUHEHUN B OIPOMHOM OOJBIIMHCTBE CITyYacB
MOJUUHSIETCS 3aKOHAM NOCMOSAHCMBA COCMA8ad U KpamHulx omuoweHutl. 11epBblil 3aKOH, OTKPBITHIH
KJIL Ilpycrom B Hadane XIX B., IIACUT, UTO KaXJ10€ XUMUYECKH YUCTOE COEIMHEHNUE HE3aBUCUMO
OT croco0a ¥ MecTa €ro MOJY4YeHHs MMEET OJUH M TOT K€ MOCTOSHHBIA COCTaB, MpUYEM
OTHOILIEHHUSI MacC aTOMOB 3JIEMEHTOB MOCTOSIHHBI. B COOTBETCTBUU C 3aKOHOM KPAaTHBIX OTHOIICHHH,
oTkpbIThIM JIk. [lansToHoM B Hauane XIX B., eciid Ba XMMHUYECKHUX 3JIeMEHTa 00pa3yioT Ipyr c
JIpyrom 00Jjiee OJHOTO COEAUHEHHS, TO MAacChl OJJHOTO 3JIEMEHTA, IPUXOAIINECS HA OJTHY U TY K€
Maccy Jpyroro, OTHOCATCA Kak Leible yrcia, o0piyHO HeOombiue. Tak, B okcuaax azota NO, NO,
N2O3, N2O4, N2OscooTHOIIIEHHS MacChl KUCTIOPO/Ia K Macce a3oTa coctaBisitor 1:2:3:4:5.

[IpoGreMa XUMHUYECKOTO COETUHEHUS 10 HENAaBHEro BPEMEHU HE BbI3bIBaja CIIOPOB Yy
YYEHBIX. BbIIO OOLIENPUHATO, YTO HY)KHO OTHOCHTh K XUMHUYECKHM COCIUHEHHUSM, a 4YTO - K
«IIPOCTBHIM Tenam», Wi cMmecsM. OJHako MPUMEHEHHE COBPEMEHHBIX (PU3MYECKHX METOI0B
MCCJICIOBaHUS BEIIECTBA OOHAPYKWIO (PU3UUYECKYIO TPUPOAY XHMH3Ma, a HMEHHO: aTrOMBI
00BEIUHAIOT B MOJIEKYNBI KaK €JUHYI0 KBAaHTOBO-MEXAHHUYECKYI0 CHCTEMY BHYTPEHHHE CHIIBI -
XUMUYECKHE CBSI3U, @ OHU MPEICTABIAIOT COOOW TMPOSIBICHUE BOJHOBBIX CBOMCTB BaJCHTHBIX
JJIEKTPOHOB.

BonnoBass mpupoma dSJEKTPOHOB HAAENAET aTOMbl WX THIUYHBIMA CBOWCTBAMH.
HaumeHbmMu eMHUIIAMU MHOTHX BEIIECTB CIYXaT HE aTOMBI, a MOJIEKYIIbI, T.€. TPYIIIbl aTOMOB,
TECHO CBSI3aHHBIX JIPYT € ApyroM. UToObI MOHATH CTPOCHHE BEIIECTBA, CIEAYET Y3HATh HE TOJIBKO
CTpPOEHHUE aToMa, HO U MPUYUHY COCUHEHHS aTOMOB B MOJIEKYJIbl - XUMUYECKYIO CBs3b. KBaHTOBas
MEXaHMKa Jajla OObSICHEHWE XUMHUYECKOM CBSI3U: OHA BO3HUKACT MEXKIY aroMaMu B PE3yabTare
B3aMMOJICUCTBUS DIIEKTPOHHBIX KOH(MUTYpaluii pa3iuyHBIX aTOMOB, MPHYEM TOTNA, KOTAA JTH
KOH(UTYpaAIMK XOPOIIO MOAXOIAT JIPYT APYTY, Kak 3yOIlbl IIECTEPHU WIIU TMa3jibl B TOJIOBOJIOMKE.
Konduryparnuu cMemmBaroTcss U MeperieTaloTes, KOTia aTOMbl MPUBEACHBI B COMPUKOCHOBEHHUE,
BCJICJICTBHE YETO TOSBISIOTCS HOBbIe KOH(urypamumu. Ecnum aromHbie KOH(UTypaluu OYE€HBb
XOPOIIO MOIXOAT APYT APYTY, TP UX COMMKEHUU BO3HUKAET OJHA KPYIHAS OKPYIJias eMUHUIIA, HO
TOJIBKO HECKOJIBKO OoJibIiasi U 0ojiee KOMITAKTHAs - HACBIIIEHHAs] MOJIEKYJa, HE TTPUCOCTUHSIONIAs
Ipyrux aromoB. Hampumep, [aBa aromMa BOAOPOAA, KaXKIbIA C MPOCTEUILNEH HIEKTPOHHOU
KOHUTyparuen, o0pa3yloT MOJIEKYy BOIOPOAa, B KOTOPOM 00€ 3IeKTPOHHBIE KOH(MUTypaluu
CIIMBAIOTCS B OAHY JUIUNITUYECKYIO.

Takum 00pa3oM, XUMHUYECKasi CBSI3b B CBOEH OCHOBE MMEET AEKTPUYECKYIO mpupoxay. Ee
MIPOYHOCTH OOYCIIOBJIEHA KBAHTOBOM YCTOMYMBOCTBIO COBOKYITHOM 3JIEKTPOHHO-BOJTHOBOW KapTHUHBI
o0Opa3oBaBIieicst MoJeKyabl. [10CKONBKY CYIIECTBYIOT MHOTOYHCIICHHBIE CIIOCOOBI COCTUHEHUS U
MEPETTIETeHNs] NEKTPOHHBIX KOH(PUTYpaIuii, CYIIECTBYET MHOXKECTBO XUMUYECKUX COCIUHEHUI
Pa3HBIX THIIOB.

B pesynbrare packpbITHS (PU3NYECKOH CYIIHOCTH XHWMHUYECKOW CBS3H KIIACCHYECKOE
MOHSATHE MOJICKYJIBl M3MEHUIIOCh. MOJEKYIOM TO-TIPEeKHEMY HA3bIBAIOT HAMMEHBITYIO YaCTHILY
BEIIECTBA, CIIOCOOHYIO OMPEAENsATh €ro CBOWCTBA U CYIIECTBOBAThH CaMOCTOsATENbHO. Ho Temeps B
YUCJIO MOJIEKYJI BKIIFOUAIOT W TaKWe KBAHTOBO-MEXAHMYECKHWE CHCTEMBI, KaK MOHHBIE, aTOMHBIC U
METAJTHYECKUE MOHOKPUCTAUIBI W TOJHUMEpHl, 0Opa3oBaHHBIC 32 CYET BOJOPOAHBIX CBSI3CH.
[TooToMy HEKOTOpble HEOpPraHW4ecKue BellecTBa (OKCHUIBIL, XJOPUABI, CYIbGUABI, HUTPUIBI
METAJJIOB) OTHOCST K BEILIECTBAM MOJIEKYJISPHOTO CTPOEHHUS, HE MUMEIOIINM IOCTOSTHHOTO COCTaBa.



Jleno B TOM, 4TO peajbHbIE MOHOKPHUCTAJUIBI JIFOOBIX TBEPABIX BEIIECTB BCETAA MMEIOT
nedeKThl: BaKaHTHBIE Y3Jbl KPUCTAUIMYECKOW pELIETKH; aToOMbl, IONABIIME B MEXAOY3IHUS;
JIMCIIOKAIIUU KaK OTKJIOHEHHUS OT T€OMETPUUYECKUX HOPM JAHHON KPUCTAIITMYECKOM PEIIETKU U T.J.
VIMEHHO OHHU CTaHOBSTCS PEAKIMOHHBIMH IIEHTpAMU MpPH BXOXKICHHM TBEPAOrO BEIIECTBA B
XUMUYecKHe peakuuu. [loMuMO XMMHUYECKOW CBSI3M, KOTOpasi JEP>KUT aTrOMbl CBSI3aHHBIMU B
MOJIEKYIbI, CYIIECTBYIOT MEXMOJIEKYIsApHble cuiibl. OHM ciabee XMMHYECKOW CBSA3M, HO MMEHHO
OHM OIIPENENSAIOT arperarHoe CoCTOsHWe BemiecTBa. Korma aBe MOJIGKYNIBI  CONMKAIOTCS,
JNIEKTPOHHBIE KOH(PUTYpaAIIMU KaXKI0M U3 HUX cTpeMsTcs Koinebarbesl B YHHCOH. biaromaps atomy
BO3HHMKAET MPUTSHKEHUE (TaK Ha3bIBa€MbIE BaH-/I€P-BAajlbCOBBI CHJIbI), CHUJIa KOTOPOTO 3aBUCUT OT
TUIIA JABMKEHUS DJICKTPOHA.

MeXMOJIeKYIsIpHbIE CHJIBI  JIep)KaT MOJIEKYJIbl OJIM3KO JApyr OT JApyra, T.€. OHHU
OTBETCTBEHHBI 32 arperamui MOJIeKyd. B >KuAKMX M TBEpIBIX BEUIECTBAX MOJEKYIbl Kak Obl
«CIUIAITCSA», a B ra3ax KakJas JABMXKETCS caMa o cede. ArperaTHoe COCTOSIHUE BELLECTBA CUIIBHO
3aBHCHUT OT TEMIIepaTypbl: MPU OUYEHb HU3KHUX TEMIIepaTypax IOYTH BCE BEIIECTBA CTAHOBSITCS
TBEPJIBIMHU, TIPU OYCHH BHICOKHUX BCE MEPEXOMAT B ra3000pa3HOE COCTOSIHUE, a TIPH MPOMEKYTOUHBIX
TEMIEpaTypaXx OHHM HAaXOJATCS B IKUJAKOM COCTOSHUHU. 3HA4YCHHs] TEMIEpaTyp, MPH KOTOPBIX
MIPOUCXOAT 3TU MPEBpallleHUs] (TOYKA TUIABJICHHS, TOUYKA KUIICHUS ), 3aBUCAT OT CHJIBI IPUTSKEHUS
MEX1y MOJIEKYJIaMHU.

[Ipu oueHb HHU3KUX TeMIEpaTypax TEIJIOBOE JBMKCHHE HE3HAYUTEIHHO, IOITOMY
MOJIEKYJIbl «BBICTPAUBAIOTCS» B CTPOrO MpaBWIbHBIC PSAABl U YICPKUBAIOTCS B TaKOM BHJE
MEXMOJIEKYJIIPHBIMU cUIaMH — 00pasyeTcsi TBepAoe Teno. [IpaBuinbHOE pacnonaokeHue MOJIEKYI
MPOSIBIISIETCSl B KPUCTAJIaX - TBEPIBbIX TeENaX, B KOTOPBHIX MPABHIBHOE PACIOJIOXKEHHE aTOMOB
COXpaHseTcs B OONBIIMX OObEMax W TPOSIBISACTCS B BHJE MNPSAMBIX pedep W MPaBHIBHO
pacmoNOKEeHHbIX I'paHed U BepwuH. Ecnu mombiTatees AedopMUpPOBATh KPUCTAII, M3rHOas WM
JIOMasi €ro, YyBCTBYETCS COIMPOTUBIICHUE - TIPH MEPEMEHE B3aMMHOIO PACIOJIOKEHUS aTOMOB HAJO0
MIPEOI0JIETHh MEXMOJIEKYIIIPHBIE CUIIBI, KOTOPBIE YIEPKUBAIOT aTOMBI B OTIPEACTIEHHBIX MECTaX.

Mornekysibl ¥ aToMbl B TBEPABIX TEJIaX CTOJb OJU3KH, UYTO 4acTo ciuBaroTcs. [Ipu stom
COCEJIHHE AJIEKTPOHHBIE KOH(PUTYpALUU MEPEKPBIBAIOTCA TaK CHUIIBHO, YTO BCE TBEPIOE BEIIECTBO
ClelyeT paccMaTrpuBaTh KakK O/HY OojblIyl0 Mojekydy. Hampumep, 1 MeTamioB XapakTEpHO
CIIeyIoliee: BHEIIHHE IEKTPOHBI aTOMOB 00pa3yloT KOHPUTYypalluu, TPOCTUPAIOIIHUECS 110 BCEMY
KYCKYy MEeTaJlla, U 3JIeKTPOHBI CBOOOAHO MEPEXOAST OT OJHOTO aToMa K JIpyromMy, O3TOMY MEeTaJlIbl
CIIyXaT XOPOIIMMH MPOBOJHUKAMH 3IEKTPUUYECKOTO TOKA.

[Ipu Oonee BBICOKMX TeMIEpaTypax TEIJIOBOE [BIKEHHWE YCWIMBACTCS W pa3pyliaeT
YHOPSAJIOUEHHOE PACIIONIOKEHUE MOJIEKY WM aTOMOB B TBEPAOM Telie. MOJIEKYISIpHBIE CHUJIbI BCE
elie JepKar MOJIEKYJIbl IJIOTHO YITAKOBAHHBIMU, HO YK€ HE MOTYT 3aCTaBUTh UX PACIojararbcs
VIOPSAOYEHHBIM 00pa3oM. B Takux Tenax compoTuBieHHE Ne(HOPMHUPOBAHUIO WU H3TMOAHUIO
OTCYTCTBYET, OJIHAKO MOJIEKYJbl BCE €Ill€ OCTalOTCs JAPYr BO3J€ JApyra - oOpaszyercs >KUIKOCTb.
[lepexon OT TBEPAOrO COCTOSIHUSL K IKUAKOMY 33aBUCUT OT CHJIBI  MEXKMOJEKYISIPHOTO
B3aUMOJICHCTBHS: €CIIM OHO BEJIMKO, KaK B TOPHOW IMOpOJE WM B METAJlJIe, HY)XKHa BBICOKas
TeMIeparypa, YToObl MPEOOIETh CBA3H, YIEeP)KUBAIOIINE MOJIEKYIbl B MIPABUIHLHOM MOPSIIKE; €CIH
OHO MaJjlo, KaK B BOJ€ WJIM BO3yX€, MEpPeXo]] B JPYroe arperaTHoe COCTOSHHUE BO3MOXKEH IpHU
MEHBIIUX TEMIEPATypax.

Korga Temmnieparypa cTaHOBUTCSI BBIIIE TOYKH KUIICHUS, TEIIJIOBOE ABMKEHUE YCUITHUBACTCS
HACTOJIBKO, 4YTO MPEOJO0JEBAECT HE TOJIbKO YIOPSAIOUMBAIOIIEE, HO U CBS3bIBAIOIEE JEHCTBHE
MEXMOJICKYJSIPHBIX CHJI. Torma MOJEeKysbl OTPBIBAIOTCS APYT OT Jpyra U pas3jIeTaloTCs BO BCEX
HAMpPAaBIEHUSIX, CTATKUBAsACh MEXKIY COOOW WM paclpenessisiCh MO0 BCEMY IOCTYMHOMY OOBEMY, -
oOpa3yercs ra3. Temneparypa, npu KOTOpoil oOpa3yeTcs ra3, TaKKe 3aBUCUT OT MEKMOJIEKYIISIPHBIX
cui. B Bozayxe 3TH CWJIBl CTOJIb Majlbl, UTO HE MOTYT YIEPKUBAaTh MOJIEKYJIBI BMECTE YK€ MpHU
OOBIYHBIX TEMIIEparypax. B HEKOTOPBIX MeTa/ulax M TOPHBIX MOPOJaX OHU TaK BEJTUKH, UYTO IS
Mepexo/ia ATUX BEIIECTB B ra3000pa3HOe COCTOSIHUE HYXHa Temreparypa npumepro 2000 °C.

[ToBbIIeHNE TeMmepaTyphbl OClIabisIeT XapaKTepHbIE CBOWCTBA M CTENEHb OpraHU3AlUU
BEIIECTBA. B TBEpIOM COCTOSHUU BEIIECTBA UMEIOT TUIMHUYHBIC (OPMBI (KPUCTAILIOB), O0Nagar0T



CcrenupUIecCKUM CTPOSHHEM U TBEPIOCThIO, WX JIETKO pacro3HaTh. B KHIKOM COCTOSIHHH
cobcTtBeHHas (popma M CTPYKTypa YTEpsIHBI - BEIIECTBO MPUHUMAET (HOPMY COCYyIa, COXPAHSIIOTCS
TOJIKO XapaKTepHasl IJIOTHOCTb, LIBET U OIPaHUYMBAIOIIAs IOBEPXHOCTh. 1'a3000pa3Hoe cocTosHNE
eme meHee crneurduuHo. ['a3000pa3Hoe BEUIECTBO HE MMEET CBOEH XapaKTepHOH IUIOTHOCTU U
IIOBEPXHOCTH, OCTAIOTCS TOJNBKO €ro 1BeT U 3amax. OgHako BO BCEX TPEX COCTOSIHMSX BEIIECTBO
MOCTPOEHO U3 OJTHUX U TEX e MOJIEKYJ HJIK aTOMOB.

[Tocnenusist mpobiaeMa yudeHHUs! O COCTaBe — BOBJIECYCHHUE HOBBIX XUMHUECKUX JIEMEHTOB B
MPOU3BOACTBO MatepuainoB. M3BecTHo, uto 98,6% Macchl ¢u3MYECKH AOCTYNMHOTO CJIos 3eMIIU
COCTaBJISIIOT BCErO0 BOCEMb XHMMHUYECKUX 3JIeMEeHTOB: 47% - kucinopon, 28% -kpemuuii, 9% -
amomunuid, 5% - xeneso, 4% - kanpuuii, 3% -narpuit, 3% - kanmmii, 2% - marauid. OgHaKo 3TU
pecypchl UCIIOIB3YIOTCSI HepaBHOMEpHO. Hanpumep, xkenesa conepkurcs B 3emiie B 2 pa3a MEHbIIIE,
4yeM aJllOMHUHUS, HO Ooisiee 95% MeTaminyecKkux u3Aenuil - KOHCTPYKLUM, pa3HOOOpa3HbIX MaIINH U
MEXaHU3MOB, TPAHCIOPTHBIX MYTEH — MPOU3BOIUTCS U3 JKEIE30PYIHOTO CHIPbS.

Pacripoctpanennocts kpemuus (97% maccbl 3¢eMHOM KOpPbI COCTABIISAIOT CHJIMKATHI) JaeT
OCHOBaHUE YTBEPKJaTh, UYTO CHJIMKAaThl MOTYT CTaTh OCHOBHBIM CBIPbEM /I MPOU3BOJCTBA
MPAKTHYECKH BCEX CTPOUTENIbHBIX MaTepuasioB U Moiy}haOpHuKaToB, MPU U3TOTOBICHUH KEPAMUKH,
CIIOCOOHOW KOHKYPHPOBATh ¢ METaJLJIaMHU.

Mertannel 1 kepamuka — Mmatepuaibl, Ha 90% coCTaBIfOIINEe MaTEPUALHYI0 OCHOBY
JKU3HU 4enoBeka. JIOCTHXKEHHMS XUMHHM TIO3BOJISIIOT 3aMEHSATh METAJUIbl KEPAMHUKOW, MPHUYEM
KepaMHKa UMeeT TNIOTHOCTh Ha 40% MeHbIIIe TNIOTHOCTU METaJIOB, YTO MO3BOJIET CHU3UTh Maccy
M3TOTOBJISIEMBIX U3 KEpaMUKH JAeTainei. biaromaps BHEIPEHHIO B MPOM3BOACTBO KEPAMUKH TaKHX
XUMHUYECKHUX 3J€MEHTOB, KaK LIUPKOHUH, TUTaH, 00p, TepMaHUii, XpOM, MOJIHO/EH, BOIbGpaM U JIp.,
CTalM TOJIy4aTh KEpaMHUUYECKHE H3JEIMs C 3apaHee 3aJaHHbIMU CIEHUAJIbHBIMU CBOMCTBAMHU -
OTHEYIIOPHYIO, TEPMOCTOIKYI0, XEeMOCTOMKYIO, BBICOKOTBEPAYIO, a TaKKe KEpaMUKYy ¢ HaboOpoM
3aJIaHHBIX JIEKTPO(PHU3NIESCKIX CBOMCTB.

B Hameil crpane B 1960-X IT. momydeH CBEpXTBEpAbId Marepuan -rekcanurt-P -
KPUCTAJUTMYECKasl Pa3HOBUAHOCTh HHTpUAA Oopa ¢ Ttemmeparypoil mnaBienus 3200 °C u
TBEPJIOCTHIO, OJM3KOM K TBEPAOCTH ajiMasa, C PEKOPIHO BBHICOKOH BSI3KOCTBIO; Y HErO OTCYTCTBYET
XPYIKOCTh, TpPHUCYIIas KepaMuke. Takas KepaMHKa MPOU3BOIUTCS METOAOM IPECCOBAHUS
MOPOIIIKOB C MOJIyYeHHEM He0OXOTUMBIX (HOPM M pa3MepoB, UTO JeTaeT HEHY)KHOW NalbHEHUIIyIO
00pabotky. Kpome Toro, co3nana kepamuka, o0naiaroiasi CBEpXImpoBOIUMOCTBIO TIPH TEMIIEpAType
BbIlIIE TeMmmeparypbl kumeHus asora (-195,8 °C). DTo OTKpbIBaeT MEPCHEKTUBBI A CO3AaHUSA
CBEPXMOIIHBIX JBUTATENIEd M AJIEKTPOT€HEPAaTOpOB, TPAHCIIOPTAa HAa MArHUTHOW TOJYIIKE, MIJIs
pa3paboTKu CBEPXMOIIHBIX MATHUTHBIX YCKOPUTENEH, BEIBO/A MOJIE3HBIX IPy30B B KocMoc u T.0.

Haunnas ¢ cepeauabl XX B. HOBbIE XUMHUYECKHE AJIEMEHTHI (OT allOMUHUA 10 (ropa)
CTalM WCIIONBb30BaThbCsl B CHHTE3€ DJIEMEHTE -OPTaHHMYeCKHX COEIMHEHUH (comepiKalux
XUMHUYECKYIO CBSI3b 2JIEMEHT - yriepon). HoBble aeMeHToOpraHnyeckiue COeTMHEHUs TPUMEHSIIOT
M B KayecTBE XHMMHYECKHX pEareHTOB Mg JabOpaTOpPHBIX HCCIENOBAaHMUMA, W JUIsl CHUHTE3a
YHUKaJIbHBIX MaTepHasoB.

Bonpoc 3. Xumuyeckasi CTPyKTypa BelllecTBa

Pa3Butre 3HAHUS 0 XUMHUYECKUX SIBICHUSX TTO3BOJIUIIO YCTAHOBUTD, YTO OOJIBIIIOE BIUSHUE
Ha CBOICTBa BEIIECTBA OKA3bIBAET HE TOJBKO €r0 XMMHUYECKHUI COCTaB, HO U CTPYKTYypa MOJEKYN -
WX B3aMHOE PACIOJIOKEHUE JAPYT O OTHOIICHUIO K JPYTy (YHopsAI0ueHHOCTh). Oco3HaHUE ATOTO
CTaJO HAyajJoM CTPYKTYpHOU XUMHH. KIIOUEBBIM MOHSATHEM [IaHHOW KOHUENTYaJbHOM CHCTEMBbI
ABIISIETCS. «CTPYKTYpa», TOUHEE, CTPYKTYpa MOJIEKYIbl peareHTa, B TOM YKCJIe MaKpOMOJIEKYIIbl WU
MOHOKpUCTaIa. [lo0 cmpykmypou 0OblYHO NOHUMAIOM  YCMOUYUBYIO  YHOPAOOUEHHOCMb
KA4ecmeeHHO HeUsMEeHHOU CUcmemsl, Kazoeou sensemcs morekyna [15, 16].

B m3ydeHun CTpyKTyphl BELIECTBA OKA3aIHCh BaKHBIMH paboTsl JIk. JlambToHa, KOTOPHIH B
1803 r. mokazan, YTO XUMHUYECKMH WHIWBHJ TPEACTABISIET COOOM COBOKYIMHOCTH MOJIEKYII,
00alafolmX CTPOTo OMpeAeeHHBIM KauYeCTBEHHBIM M KOJUYECTBEHHBIM cocTaBoM. B 1830-e rr.
M.5. Bepuennyc BBLIBHHYI THIIOTE3y, COIIACHO KOTOPOH MOJEKYIa MpEeACTaBIseT coboil He
Xa0TUYECKOE HArpOMOXKIACHHE aTOMOB, a OINPENCICHHYIO YIOPSJA0UYEHHOCTh - OOBEAMHEHHE JBYX



pPa3HOMMEHHO 3apsDKEHHBIX AaTOMOB WJIM aTOMHBIX Tpynm  (paguKkanoB), CIOCOOHBIX K
caMmocToATebHOMY cymiectBoBanuo. B 1840-x rr. 1. Xepap cneman BbIBOA, 4YTO MOJEIb
Bepriennyca - 10CTaro4yHO pPEAKO OTBEYACT ACUCTBUTEIHHOCTH, a B OOIIEM Cllydae MOJIEKYIa
SBJISIETCS €IMHOW HENEeNMMOW cucTtemoil. B 3Toil cucreme Bce aTOMbl XMMHYECKHX D3JIEMEHTOB,
BXOJIAIIUX B HEE, B3aUMOJICHCTBYIOT ¥ B3aUMHO MPEOOPa3yIoT APYT APyTa.

B ¢opmupoBanum uzaeit ctpykTypoilt XumMuu OOJIBILIYIO POJIb ChIrpajia TeOpUs BAJIGHTHOCTH
®.A. Kekyne (1857). OH BBIABUHYI HUJICI0 O CYIIECTBOBAHMU YETHIPEX EIMHUI] CPOJACTBA: Y
yriiepofia 4eThIpe €IMHUIBI CPOJACTBA, Y a30Ta - TPU, Y KHUCIOpoAa - ABE, y BOJOpOJA - OAHA
eauHuna. KoinyecTBO €IUHUIl CpOJICTBA, MPHUCYIIEE aTOMYy TOTO WM HWHOTO XUMHUYECKOTO
3JIEMEHTa, OH Ha3BaJl BaJICHTHOCTHIO 3eMenTa. [1o npencrasnenusm Kekyne, o0beuHeHE aTOMOB
B MOJIEKYITY MPOUCXOIAUT IyTeM MPHCOSAMHECHUS CBOOOIHBIX EIWHUIl CpoAcTBA. KoMOWHUpPYs
aTOMBI Pa3HBIX XUMUYECKUX JIEMEHTOB C UX €AMHUIIAMU CPOJICTBA, MOXKHO CO3/1aBaTh CTPYKTYPHbIE
dbopMynbl  THO00OTO0 XUMHUYECKOro coenuHeHus. CremoBarelbHO, BO3MOXKEH CHHTE3 JFOOOTO
xummuueckoro coequnenus. [pucymmuit popmynam Kekyse cxemarru3m HaTajaKuBaj UcclieoBaTesei
Ha TIOTBITKA CHUHTE3a CaMbIX Pa3HOOOPA3HBIX BEIIECTB ITyTEM KOMOWHUPOBAHUS BCEBO3MOXKHBIX
oprannyeckux paaukanoB u OupagukanoB tuma CH, CHz, COH, CH3 u T.1., KOTOpBIE MOYHO
MOJTYYUTh TIOCPEICTBOM MPEOOPA30BAHUS COOTBETCTBYIOIIUX MOJICKYII.

Teopus xumuueckoro ctpoenusi A.M. bytiepoBa no6aBuna k mpezacrabieHusiM Kekyne
HSHEPTreTUYECKYIO OILICHKY CBS3€H, MOKa3aB WX SHEPreTUYECKYI0 HEIKBHBAJICHTHOCTh. OH JTOKa3all,
YTO OT KOJIMYECTBA CPOACTBA CIEAyeT OTIMYaTh €ro HANPSHKEHHOCTh - OOJBIIYIO WIIM MEHBIIYIO
9HEPTHI0, C KOTOPOH OHA CBS3BIBACT BEIIECTBA MEXKY COOOM, YTO SIBIISCTCS IPUYUHOW aKTHBHOCTH
OJTHUX BEIIECTB U MAaCCUBHOCTHU Jpyrux. Teopus byrnepoBa Takke ykaszasia Ha HATMYME aKTHUBHBIX
IEHTPOB W AaKTHUBHBIX TPYNIHPOBOK B CTPYKTYpE MOJIEKYNBI, YTO CIHOCOOCTBOBAJIO AKTUBHOMU
JESITEIbHOCTH XMMHUKOB B HAIIPaBJIICHUU CUHTE3a OPTaHUYECKUX COSAMHEHUIA.

B 1860—1880-¢ rr. mosiBHIICSI TEPMHUH «OPTaHUYECKUI CHHTE3» U HAa OCHOBE MPOCTEHUIITNX
YIJIEBOJIOB U3 KAMEHHOYTOJIBHOW CMOJIBI M aMMHaKa ObUIH CHHTE3UPOBAaHbI AHUIIMHOBBIE KPACUTENN
- (QyKCHH, aHWJIMHOBAas COJIb, aJM3apUH, 3aT€éM WHAWTO, (PIABOHBI M KCAHTOHBI; B3PHIBYATHIC
BEIIECTBA - TPUHUTPOTOIYOJ, TPUHUTPOGDEHOI; JTeKapCTBEHHBIE MTPenaparsl - ypOTPOIHH, aCIUPHH,
denareTnH, aHTUPEOPUH, CATION U JIp.

OnHako CBEACHMI TONBKO O MOJIEKYJaX BEIIECTBAa, HAXOSIIETOCS B JIOPEAKIIHOHHOM
COCTOSIHMH, KOTOpBIE JlaBajia CTPYKTypHas XHMMHs, OKa3aJloCh HEAOCTATOYHO [UJISi TOTO, YTOOBI
yIpaBiATh MpolleccaMu TpeBpalieHus BemecTB. CTPyKTypHass XUMHS HE CMOIVIa yKa3aTb MYyTH
MOJIYYCHHS ITHIICHA, alleTUiIeHa, O€H30J1a U JIPYruX TaK Ha3bIBAEMbIX JIMEHOBBIX YITIEBOJOPO/IOB C
nenoykoil C=C-C=C wu3 mapaduHOBBIX YIJIEBOAOPOIOB, XOTA BCE OTHU TMPOIECCHl COCTABISIIOT
OCHOBY HE()TEXMMUUYECKOTO MPOU3BOJICTBA U JIETKO OCYIIECTBIAIOTCS. [Ipon3BOACTBO, OCHOBAaHHOE
Ha 0a3e OpPraHMYECKOro CHHTE3a, MMEJO OYeHb HU3KUU BBIXOJ MPOAYKIWH, OONBIINE OTXOIbI
(KkpoMe CcuHTe3a a30KpacuTellel M B3pBIBUATHIX BEIIECTB) M TPeOOBAJIO HCIOJIB30BAaHUS
JIOPOTOCTOSIIIETO CENTbCKOXO3MCTBEHHOTO ChIPbsl — 3€pHA, )KUPOB, MOJIOYHBIX MPOITYKTOB.

OTHOCUTEIBHO HEJABHO OBUI OTKPHIT HOBBIA KJIACC METANIOOPTAHHUYECKUX COCTUHEHUH,
KOTOPBIE 3a CBOIO ABYXCIIOMHYIO CTPYKTYpY MOJYYWJIM Ha3BaHHE «COHJBUYEBBIE COCIUHEHMS».
Mortekyna 3TOro COeAMHEHUs MPEICTABISET COOOM JBE «IUIACTHHBD U3 COSAMHEHUN BOAOpOIA U
yrliepoaa, MeXKIy KOTOPHIMU HAXOIUTCS aTOM Kakoro-aubo Metamia. OHU ChITpad BAXXKHYIO POJb B
MEPECMOTPE MPEJICTABIEHNUN O BAJICHTHOCTH U XUMHUYECKOM CBsA3U. MIX MOXKHO paccMmarpuBaTh Kak
HaIISIJHYIO JIEMOHCTPALIMIO HaJIM4YUs Yy MOJEKYJ €IUHOM CHCTEMBl 3JIEKTPOHHO-SJIEPHOTO
B3aUMOJICHCTBUA.

Hpyras rpymnma BONPOCOB B KOHLENTYaJIbHOW CUCTEME CTPYKTYpHOM XMMHHU CBsi3aHa C
npoOieMamMu CTPYKTYPHOU HeopraHudecko XxumuH. [1o cymiecTBy 3To mpoOieMbl XUMUU TBEPAOTO
Tena. B mmpokoM cMbIcie UX JIBE:

0 CHHTE3 KPUCTAUIOB C MaKCHUMAJbHBIM MPHUOIMKCHHEM K HIACATHHOW PEIIeTKE s
MOJIyYEHUS] MaTepuaioB C BBICOKOW MEXaHMYECKOM MPOYHOCTHbIO, TEPMOCTOMKOCTBIO H
JIOJITOBEYHOCTBIO B OKCIUTyaTaIlHH;



¢ co3maHue METOMOB CHHTE3a KPUCTAJUIOB C 3allPOEKTUPOBAHHBIMH JIe(DEKTaMH PEIIETKH,
YTO TMO3BOJIUT TOJIYYUTh MarepHasibl C 3aJaHHBIMH JJIEKTPOPU3NYECKUMU U ONTHYECKUMU
CBOMCTBaMH.

OO6pazoBaHue pa3IMUYHbIX XUMUYECKUX CTPYKTYP UMEET CBOM XapaKTepHbIE 0COOEHHOCTH.
B3anmMoneiicTBys, aTOMBI COETUHSIOTCS APYT C APYTOM, 00pa3ys MOCPEACTBOM XMMHUYECKUX CBS3EH
JIByX- U MHOTOATOMHbBIE COCAMHEHMS - MOJIEKYIbI, paJlKalbl, HOHbI U KpucTaiuibl. OOpa3oBaHue
TaKAX COCJMHEHUH MPHUBOIUT K BBIUIPHINIYy B OSHEPrHH, TaK KaK B OOBIYHBIX YCIIOBHSX
MOJICKYJISIPHOE COCTOSIHME YCTOuMBee, 4eM aroMHOe. XMUMHYECKHE CBSI3U HMMEIOT B OCHOBHOM
SNEKTPOMArHUTHBIA ~ XapakTep, MNpH HMX OOpa3oBaHMM MPOUCXOAUT TIepepaclpesieeHne
AIIEKTPOHHOMN IJIOTHOCTH CBSI3BIBAIOUIMXCS aTOMOB. [TlaBHbIE OTIIMUYUTENBbHBIE YEPThl XUMUYECKON
cBsA3M: 1) MonHas 3HEpPrusi MHOTOATOMHOM CHUCTEMbI MEHBIIIE YHEPIMH U30JIMPOBAHHBIX aTOMOB WUJIU
aTOMHBIX (PParMEHTOB, U3 KOTOPBIX OHA O0pa3oBaHa; 2) 3JEKTPOHHAs IUIOTHOCTH B 00JIacTH
XUMHUYECKON CBSI3M CYIIECTBEHHO IIE€pPEPACHPEEIICHa 10 CPABHEHMIO C IPOCTHIM HAJIOKEHUEM
JNIEKTPOHHBIX IUIOTHOCTEH HECBSI3aHHBIX aTOMOB WJIM aTOMHBIX ()parMeHTOB, COJMIKEHHBIX Ha
paccTosiHUE CBSI3U.

[To xapakrepy pacnpezesieHus dJIeKTPOHHOM TUIOTHOCTHU CBSI3bIBAIOIIUXCSI aTOMOB OOBIYHO
BBIJIETISIIOT CJICAYIOLME OCHOBHBIE TUIIBI CBA3EH:

O Koeanenmmnas CBSI3b, KOTOpAsi OCYLIECTBISETCS Mapod 3JIEKTPOHOB, OOMIMX IS JIBYX
aToMOB, 00pa3yIoLIUX CBSI3b. ATOMBI B MOJIEKYJIE€ MOTYT OBITh COEIMHEHBI HEMOJHOW KOBAJIEHTHOU
cBs3bio: oguHapHoi (Hy, H3C—CH3), asoiinoit (HoC=CHy), tpoitnoit (N2, HC=CH) unu nonspHoii
(HC1, H3C—CT) B 3aBUCUMOCTH OT 3JIEKTPOOTPHULATENBHOCTH;

O uoHHas CBS3b, B OCHOBE KOTOPOH JIEKUT SJNEKTPOCTATUYECKOE B3aUMOJCHCTBUE MEXIY
IIPOTUBOIIOJIOKHO 3apsDKEHHBIMM MOHAMHU - JJIEKTPUYECKU 3apSKEHHBIMM 4YaCTULAMHU, KOTOpbIE
o0Opa3yloTcs U3 aroMa (MOJIKYJBI) B pe3yibTaTe MOTEPU WM MPUCOSAMHEHUS OIHOTO WIIN
HECKOJIbKUX  3JIEKTPOHOB. IloMOXHTENbHO 3apsDKEHHBIE HOHBI  HA3bIBAIOTCS  KATUOHAMU,
OTPHUIIATENILHO 3apsKEHHbIC — aHuOHaMH. [IpuMepbl HOHHOM cBsi3u - Mostekyibl NaCl u KF;

O memannuueckas CBsA3b, KOTOpasi MPOSBISIETCS TIPU B3aUMOACHUCTBUHM aTOMOB JIEMEHTOB,
UMEIOIINX HU30BITOK CBOOOJHBIX BAJIGHTHBIX OpOWTAaie MO OTHOLIEHUIO K YHCIY BaJICHTHBIX
AJIEKTPOHOB; ATY CBSI3b MOYKHO IPEJCTAaBUTh TaK: MOHHBIM KPUCTAJNIMYECKUN OCTOB IMOTPYKEH B
JNIEKTPOHHBIA Ta3 - CBOOOJHBIC DJIEKTPOHBI, KOTOPbIE HEMPEPHIBHO MEPEMEHIAIOTCS MEXKIY
MOJIOKUTENIbHBIMU MOHAMU U KOMIIEHCUPYIOT 3JIEKTPOCTaTHUECKOE OTTAJIKUBAHUE NOHOB, CBA3bIBAS
UX B TBEPHOE TEJIO;

O koopounayuonnas (ITOHOPHO-AKIIETITOPHAS]) CBS3b XapakTepHa IS KOMILJIEKCHBIX
COeMHEHUH (reMoroOMH, XJIOpopUUT U JIp.), B MOJEKYJIaX KOTOPHIX BBLAEISIOT IIEHTPabHBIN
aToM (KOMIUIEKCOOOpa3oBarelib) M HEMOCPEACTBEHHO CBSI3aHHBIE C HUM MOJICKYJIbl WM HOHBI
(sturanabl, 00b1uHO 4 uu 6). KoopauHaimoHHas cB3b 00ycIoBIeHa epeaadeit 3JIeKTPOHHOM mapbl
C 3alOJIHEHHOW OpOWTalM JOHOpa Ha BaKaHTHYIO OpOWTalb IEHTPAJIHHOTO aTtoMa (akientopa) ¢
oOpa3oBaHHeM OOLIEH CBs3bIBarOlLIe MoseKyaspHble opOuTanu. Ilpu 3TOM IeHTpanbHbIM aroM u
JUTaHJbpl 00pa3yloT BHYTPEHHIOIO cdepy. BHemmHiowo cdepy cocTaBisiOT MOHBI, 3aps] KOTOPBIX
KOMITEHCUpYeT 3apsia BHyTpeHHel cdepsl. Hanpumep, B [Co(MH3)0]C13 cCOBOKYITHOCTh aTOMOB B
KBaJIpaTHbIX CKOOKax - BHYTpeHHss cdepa, Co - uenTpanbubiii aroM, NH3 - nuranasl, uons Cl1 -
BHEIIHsS cdepa.

[ToMMMO 3TOrO BBLAEHSIOT BOJOPOJIHBIE CBSI3U U MEXKMOJEKYISIpHbIE B3aUMOJCHCTBUS.
Booopoonas cea3s o0Opasyercs B pe3ylbTaTe B3aMMOJCHCTBHS aromMa BOJOPOAA, CBS3aHHOTO
KOBAJIGHTHOW CBSI3bIO, C AJIEKTPOOTPHUIIATEIILHBIM aTOMOM UM HEMOJENIEHHOM Mapoil 3JIeKTpPOHOB
JIpyroro aroma. ATOMbI MOTYT NPUHAAJIEKATh KaK OJHOW, TaK M pa3HbIM MojeKyilaM. BomoponHas
CBSI3b NPUBOJIUT K AacCOIMAllMM OAMHAKOBBIX WJIM PA3JIMYHBIX MOJIEKYJI B KOMIUIEKCHI, OHa BO
MHOT'OM OIIpPENENSIET CBOMCTBA BOABI U JIbJA, MOJIEKYISIPHBIX KPUCTAJIJIOB, CTPYKTYpPY U CBOMCTBa
OenKoB, HYKJIEWHOBBIX KHUCIOT W JOp. MeowcmonexynapHole 63aumooeucmsusi dIeKTPUYECKOU
IPUPOJBI IPOUCXOAAT MEXIY MOJIEKYJaMH C HACBHIIEHHBIMM XMMHMUYECKMMH CBS3AMH. Brniepsbie
CYLIECTBOBaHHME TAKOTO B3auMOJeHCTBUS MpuHsUI BO BHUMaHue f./1. Ban-nep-Baansc (1873) nns
0OBSICHEHHs CBOWCTB pealbHbIX ra30B U KUAKOCTEH.B uncToM BHje nmepedncieHHble TUITbI CBsI3ei



IPOSIBIISIIOTCS peAKo. B OONBIIMHCTBE COeTMHEHUI NMEET MECTO HAJIOKEHHE Pa3HBIX TUIIOB CBSA3CH.
[Tpu sToM mr06ast XUMUYECKas CBS3b 00pazyeTcs TOJIBKO TOT/a, KOTa COMMKEHHE aTOMOB MPUBOIUT
K YMEHBIICHUIO TTOJIHOW YHEPTUU CHUCTEMBI.

Cpenu crnocoboB, KOTOPBIMH COEIUHSIIOTCS aTOMbl APYr C JIPYroM, CTOUT MOApOOHEee
paccMOTpeTh KOBAJCHTHYIO CBs3b, T.€. 00pa3oBaHUE OOIIMX 3JIEKTPOHHBIX Map MEXIY aTOMaMu
Pa3IMYHBIX XUMUYECKUX JIEMEHTOB, IPUYEM 3/1€Ch INIABHYIO POJIb UTPAIOT BAJICHTHBIE 3JIEKTPOHBI,
pacIioNoXEeHHbIE HA BHEIIHEH 000JI0YKe M CBS3aHHBIE C AApoM atoma. Ecnu y aromMa Ha BHEUIHEH
000J104Ke BOCEMb 3JIEKTPOHOB, OHA Ha3bIBAETCS 3aBEPIICHHON. ATOMBI, UMEIOIINE TAKOE CTPOCHUE,
00naaroT OONBIION YCTOMYMBOCTBIO HAIPUMEpP, aTOMbl MHEPTHBIX ra3oB Ne, Ar u np.). BHennue
000JI0YKH aTOMOB JIPYTUX SJIEMEHTOB SIBJISIFOTCSI HE3aBEPIICHHBIM U; OHH 3aBEPILIAIOTCS B IIpOLecce
XAMHYECKHX PEAKLIHMN.

Boiaensitor HeMmoMsIpHYIO U MOJSIPHYIO KOBAJICHTHBIE CBSI3U. H € -mosyisipHast KoBaJIeHTHas
CBSI3b CYILIECTBYET B CaMOM MPOCTOM MOJIEKYIIE - MOJIEKyJe Bogopona Hy, cocrosieit Bcero us aByx
aroMOB Bojpopoaa. B oOpa3oBaHuMM MOJIEKYJbl y4acTBYIOT JIBa aToMa BOJOPOA, B KaXKIOM W3
KOTOPBIX Ha BHEIIHEH 000JI0YKe BpamiaeTcss OAWH dSJeKTpoH. Ilpu cOmmKeHMH aroMoB
MePEKPBIBAIOTCS ANEKTPOHHBIC OpOuTau (puc.7.2, a) u odpazyercs 001as mapa JIeKTPOHOB

H+H—H--H

Kaxxaplii 13 aroMOB BOJOpOJa 3aBeplIaeT CBOMl BHEIIHUN YpOBeHb (000J0YKY), 0Opasys
OpA 3TOM YCTOHYMBBIA AymuieT »ieKTpoHOB. OOmias mapa SIEKTPOHOB, B PABHOM CTETEHU
MpUHAJUIeKaIasi KaXIOMY M3 arOMOB BOJIOpPO/a, W €CTh XUMHYECKas CBS3b MEXIY aTOMaMu;
IIOCKOJIbKY OHA OJIHA, BAJICHTHOCTh aTOMa BOJOPO/ia paBHA €IUHULIE:

H—H

[Ipu oOpa3oBaHWM MOJEKYABl a30Ta TaKKe MPOUCXOAUT BO3ZHHUKHOBEHHE OOIIUX
ANIEKTPOHHBIX Map MEXAYy aroMaMHU DJIEMEHTOB. Y aToma a30Ta Ha BHEIIHEM ypoBHE (000iouke)
COZIePIKaTCs TSITh JIEKTPOHOB. J[Ba AMIEKTpOHa 00pa3yroT mapy, a TpH He UMEIOT Maphl U CTPEMSTCS
ee npuoOpectu. [Ipu cOmmkeHnn AByX aTOMOB a30Ta 00pa3yroTcs TpU OOIIME AIEKTPOHHBIE MapPhl,
CJIEIOBATENIBHO, ATOM a30Ta TPEXBAJIEHTEH:

N-+-N:—:N--N N=N

Tenepb kaxaplil U3 aTOMOB a30Ta MMEET IO BOCEMb AJIEKTPOHOB Ha BHEIIHEM YPOBHE
(o6oouke), T.e. 000I0UKa 3aBEPIICHA U YCTOHUNBA.

[Tpumepom MOISIPHON KOBAaJICHTHOM CBSI3M CITYXKHUT CBsI3b B Mosiekyie Boabl t°O. Eciu npu
00pa30BaHUM MOJIEKY]I BOAOPOJA M a30Ta aTOMbI B MOJIEKYJIaX OJMHAKOBBI M OOILIas 3JIEKTPOHHAs
napa B paBHOM CTENEHU MNPUHAMICKUT KaKJIOMY K3 aTOMOB, TO B CHUTYyallUsSX, KOIZIa arOMBbI
HEMETAJVIOB pa3IMyHbl, OOIIas 3JIEKTPOHHas mapa OyleT OTTSIHyTa K aToMy TOTo 3JIEMEHTa,
KOTOPBIM CHUJIbHEE MPUTATUBAET U YIEP>KUBAET AIEKTPOHBI. Tak, MoJIeKyJa BOJbl COCTOUT U3 JBYX
aTOMOB BOZIOPO/Zla M OHOTO aTOMa KHCIIOpOJa.
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Puc. 7.2. CxeMpl 00pa30BaHus XHMHYECKHX CBs3€i B MOJEKyJax: @ — BOJO-
pona Ha; 6 — Boast Hy0; 6 — ammsfaka NH;; 2 — merana CHy

Ha BHemnem ypoBHe (000J704Ke) aToMa BOJOPOJA COIEPKUTCS OAMH AIIEKTPOH, a y aromMa
KHCIIOpOJa - MIECTh 3JEKTPOHOB. [Ipu cOMMKEHHHM aTOMOB KHCIOpPOJa W BOIOpPOIa 00pazyeTcs
ycroitunBasi 000JI0YKa M3 BOCBMH JJIEKTPOHOB y aToMa KHCIOpoja (Ba HE HMEIOUIMX Mapsbl
AIIEKTPOHA MTPUOOPETAIOT €€ y aTOMa BOAOPO/IA):

Ha BHemneM ypoBHe y aroMa BOAOpOAa HE OCTaeTcsl ANEeKTpoHOB. Jlo oOpazoBaHus
MOJIEKYJIBI BOJIBI JIEKTPOHHBIE 00Jlaka BHEIIHETO CJIosi (000JOYKM) aToMa KHCJIOPOJa HAaXOIUINCh
nox ymioMm 90°; B MoseKkyse BOAbI M3-3a B3aUMHOTO OTTAJIKMBAHUSI aTOMOB BOJOPOZA Yrojl CBSI3U
yBennunBaetcs 10 104,5° (puc. 7.2, 6).
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B monekyne ammumaka NH; atom a3ora uMmeeT MATh SJIEKTPOHOB, U3 KOTOPBIX JIBa
COCTaBJISIIOT MMapy; OCTaJbHbIE TPH AJIEKTPOHA OOpa3yioT Maphl C TPEMs 3JICKTPOHAMH BOAOPOIA
(puc. 7.2, B):
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AtoM yriepona OCoOCHHO MpHUCTOcOOeH K 00pa3oBaHMIO MOJIeKyl. Tak, B Mojekyse
merana CH, 4eTbIpe 2/eKTpoHa aromMa yriepona, He MMEIONIMX Iapbl, HAXOIAT HEIOCTArOIINe
ANIEKTPOHBI Y aroMa BOxOpoJa. ATOM yriepoaa MpHOoOpeTaeT YCTOHYMBOE COCTOSIHHE M3 BOCBMHU
2JIEKTPOHOB. B mpocTpaHCTBE 2EKTpOHHBIE O0aKa BHEIIHETO cJiosi (000JI0YKH) aToMa yriaepozaa
pacrionaratorcs nox yriaom 109° u o6pasyroT TeTpasp, B BEpIIMHAX KOTOPOTO pa3MEIaloTCsl aTOMbI
Bojopoza (puc. 7.2, r):
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B monekyne auokcuaa yrmiepoga COz ueTblpe BaJ€HTHBIX JIEKTPOHA YIVIEPOJA IONApPHO
CBSI3aHBI C JIByMsI aroMaMu Kuciopona. B pesynmbrare dopmupyercss BBITSHYTas CTPYKTypa H3
OJIHOTO aToMa yIiiepojia U IByX aTOMOB KHCJIOpoza 1o OoKam:
C=0=C
AToM yriepoga CO CBOMMH YETHIPbMSI BaJCHTHBIMH JJIEKTPOHAMU MOXKET JaBaTb
HECKOHYAaeMbIH ps Mojiekyn (puc. 7.3). Iloatromy Ha 3emiie MUPOKO pacpOCTPaHEHBI COSTUHEHUS
yIjieposia - MeTaH, 3TaH, poraH, OyTaH, OKTaH U Jap. B 3Tux monekynax, HauMHas C 3TaHa, KPOMeE
CBSI3M YINIEPOA-BOAOPO/ MOSIBIAETCS CBA3b YIIIEPOI-YITIEPOI:
H H H H H
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Sran ITpomnan
VYIIeBOOPOAHBIE CTPYKTYPBI MOTYT MMETh JTFOOYIO JIJTUHY, MPUYEM KOPOTKUE MOJICKYIIBI
[npucynu rasam, Oonee JJIMHHBIC - JKHUIAKOCTAM H OYCHb IMHHBIC — TBCPAbBIM BCHICCTBAM.

VYIaeBoAOpOABl CIy)KaT TOpPOYMM B BHJAe Ta3a, HedTu win mnapaduHa. OKaHYUBAIOUIUECS
KapOOKCHUIIBHOH rpymmoit (puc. 7.4, a) yrieBOAOPOAHBIC IETH HA3bIBAIOTCS KUPHBIMUA KUCIIOTAMHU;
OHHM BXOJST B COCTAaB JKMBOTHBIX JXUPOB. JIpyrue XapakTepHBIC YIJIEBOIOPOIHBIC CTPYKTYPHI -
MOJIEKYJIbl CIUPTOB (puc. 7.4, 0).

Emte omna BakHAs rpymnna MOJICKYI C JUIMHHBIMHE IETISIMH - MOJICKYJIBI YIIIEBOMIOB. VX 11enu
NOZOOHBI YITICBOIOPOIHBIM, HO K Ka)XKIIOMYy 3BEHY IIEMU MPUCOCTUHEH Kuciopoa. [Ipocreitmmit
YIJIEBOJ - IIIOKO3a, oAuH u3 BuaoB CaxapoB (puc. 7.4, 6). Takoil yrineBoa, Kak IEJUII0I03a, UMEET
OYCHb JUIMHHYIO IIeTb, OHA MPUCYTCTBYET B OOJIBIIMX KOJIMYECTBAX B JPEBECHHE W JPYIHX
PACTUTEIBHBIX CTPYKTYpax.

[TouTtn Bes kuBast MaTepus MOCTPOEHA U3 aMUHOKHUCIOT. Ha puc. 7.4, 2-e moka3an o0muit
MPHUHIIAIT TIOCTPOCHHSI TaKMX CTPYKTYp. B CKeler 3THX MOJEKYN BXOIUT YIVIEPOJ C YETBIPHMSI
BaJICHTHBIMH dIIeKTpoHaMU. Ha oHOM KOHIIE MOJNEKyIbl — KapOOKCWIIbHAS TpyIma, Ha APYroM -
amuHorpynma NH;, a Mexmay HUMH - MHOXECTBO JPYTHX TPYIII, CBOHCTBA AMHHOKHCIIOT
ompefensoTcs MMEHHO uMu. Ha puc. 7.4, 2, 0 moOKa3zaHbl MOJEKYIbl ABYX MPOCTEHIINX
aMUHOKHCIIOT (IJIMIIMHA W aJlaHWHa), Ha puc. 7.4, e - B oOIIeM BUJIE CTPOCHHE 00JIe€ CIIOKHBIX

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

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

JIOTHI

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

1. 7 Jleknus Ne7 KocHoe BeiecTBo 3eMiu

1.7.1 Bonpocsl JieKnum:

1. ®opMma 1 cTpOEHUE 3EMIIH.

2. BellleCTBEHHBIN COCTAB U CTPOCHUE 3€MHOM KOPBI.
3. l'mnpocdepa u atmocdepa 3emiu.

4. 'eoquHaAMUYECKHE ITPOLIECCHI.

5. BO3HUKHOBEHHE M T€0JIOTHYECKasi UCTOPUS 3EMITH.

Bonpoc 1. ®opma u cTtpoenue 3emiin

3emiisi sIBISETCA TOM apeHoM, Ha KOTOpPON BO3HUKAIOT, Pa3BUBAIOTCS U IMOTHOAIOT
[UBWIN3ALUH, IPOUCXOAUT CTAHOBJIEHHE E€IMHOTO COBpeMeHHoro oodmiectBa. OT TOro, HaCKOJIBKO
XOpouIo Mbl Oy/ieM NMOHUMaTh YCTPOWCTBO HAIlel IUIaHEThl, BO MHOTOM 3aBUCHUT Haile Oynyliee.
OnHako MbI 3HaeM O Hell He Oojblle (a 3a4acTyl0 M CYHIECTBEHHO MEHBILE), YeM O JalleKUX
3Be37ax.

Haunem c mpencrasnenuii o ¢opme 3emnn. B Hacrosinee BpeMss HMKTO HE OTPULAET
YTBEPXKACHUS O TOM, YTO Hallla IJIaHeTa «Kpyrias». JlecTBUTENbHO, B MEPBOM MNPUOIMKEHUN
dopma 3emsn onpezensercd Kak 1apoBujHas. Takoe mpejacTaBieHHe BO3HHUKIO emie B JlpeBHei
I'peunn. U tonmpko B XVII-XVIIlI BB. 0HO cTano yrouHsAThCSA. BBUIO BBIACHEHO, 4YTO 3eMils
CIUTIOCHYTA MO OCH BpallleHus (pa3HuLa MeXay ocsIMHU cocTasiseT okoso 21 km). [Ipeamnonaraercs,
yTt0o 3emiisi (OpPMUPOBATIACh MO BIMSHHUEM COBMECTHOIO JAEWCTBUS IPaBUTALIMM U LIEHTPOOEIKHBIX
cuil. PaBHOnmEHCTByrOIas 3THX CHJI - CHJIA TSKECTM — BBIPAXKAETCA B YCKOPEHUH, KOTOPOE
npuoOperaeT Kaxaoe Teno y moBepxHocTd 3emin. Yxke M. HpioToH Teopernuecku 0OOCHOBA
MOJIO)KEHUE, COMIaCHO KOTOPOMY 3eMils JIOJKHa OBITh CXKara B HANpaBICHUU OCH BpAIICHUS U
OpUHATH (HOPMY DJUIMIICOMAA, YTO OBLJIO BIOCIEACTBHM MOATBEPXKACHO smnupuuecku. lloznHee
ObUI0 OOHApY)XeHO, YTO 3eMiis cKara He TOJbKO Ha IOJII0CaX, HO B HEOOJIBIIOW CTETEeHU H T10
skBaropy. Haubonpmnii 1 HauMeHbIIMI paAuyCchl dKBaTropa pasnuuarorcs Ha 213 M, T.e. 3emus
SBJISIETCS TPEXOCHBIM uunconioM. Ho mpencrasienus o 3emiie Kak 00 3UTUIICOUAE TaKKe BEpHBI
JIUILb B IEPBOM HPUOIIHKEHHUH.

PeanbHas moBepxHOCTh 3emin eme Oonee cioxHa. Hambosee OMM30K K COBpeMEHHOMU
burype 3emsn ceoud - oobpadicaemas ypoGeHHAs NOBEPXHOCHb, NO OMHOWEHUIO K KOMOPOU



BEKMOp CUNbL MANCECMU NOBCEMECMHO HanpaeieH nepnenouxynapro. Ha tuiomaau akBaTtopuu
OKEaHOB TE€OM]I COBIIAJIAeT C MOBEPXHOCTHIO BOJBI, HAXOASIIEHCS B MOJHOM Iokoe. Pacxoxnenue
MEXAy TreouaoM U simuncouaoM Mecramu gocturaer +(100-150) M, uyro oOBscHsETCA
HEPAaBHOMEPHBIM pacHpe/leIeHHeM MacC pa3HOW IUIOTHOCTH B Teile 3eMId, BIMSIONIMM Ha
U3MEHEHUE CHJIBI TSHKECTH, CIeI0BaTeNbHO, M Ha (hopMy reomnna. B HacTosmiee Bpems U CO31aHuUs
reo/Ie3N4eCcKOoil OCHOBBI KapT U Apyrux 1eneid B Poccun ucnomnwiyercs smiuncous Kpacosckoro co
CIIEIYIOIMMU OCHOBHBIMM IIapaMeTpaMM: AKBAaTOpPHAJIbHBIM panuyc 6378,245 kM; NOISPHBIIA
paguyc 6356,863 km; monsapHoe cxarue 1/298,25; miomaas MOBEPXHOCTH 3eMiu okojio 510 mutH
KM2, ee oobem 1,083 - 102 km®. Macca 3emum cocrasmsier 5,976 - 107 .

OTmeTHM, YTO HEMOCPEIACTBEHHOMY HAOIOCHHUIO JAOCTYIHBI TOJIBKO CaMble BEpXHHE (0
r1youH 15—20 KM) TOpPU3OHTHI 3€MHOW KOpPBI, BBIXOASAIIME HA IOBEPXHOCTh WIIHM BCKPBITHIC
PYIHUKaMU, IaXTaMUd U OypoBbIMU CKBaXHMHAMH. CyXKIEHHsI O COCTaBe U (PU3UUECKOM COCTOSIHHH
Oonee TTyOOKMX OO0OJOYEK OCHOBBIBAIOTCS Ha JAaHHBIX TeO(U3NYECKHX METOJOB, T.€. HMMEIOT
MPEIONOKUTENbHBIN XapakTep. M3 3TUX MeToI0B 0c000€ 3HAUEHUE UMEIOT CEHCMUYECKUN METO/,
OCHOBaHHBIM Ha PETUCTPALUU CKOPOCTH PACIpPOCTPAHEHHUS B Tejle 3€MJIM BOJIH, BBI3BIBAEMBIX
3eMJIETPSACEHUSAMH WM HCKYCCTBEHHBIMH B3pbIBaMHU. B ouarax 3eMJeTpsceHHUH BO3HUKAIOT TaK
Ha3bIBaEMbI€ IIPO/IOJIbHBIE CEHCMHUECKHE BOJIHBI, KOTOPHIE pACCMAaTPUBAIOTCS KaK PEaKLUs CpPEibl
HAa HU3MEHEeHHe oObeMa, M TIONepeuHble BOJHBI pEaKlus cCpedbl Ha H3MEHEHHE (HOPMBIL,
pacnpocTpaHsIoIIMecs: TOJAbKO B TBepAbIXx Tenax. Ha ocHoBe reodusmueckux HaOMIOACHUM
YCTaHOBJIEHO, YTO 3eMJIsl HeoqHOpoaHa U nuddepeHImpoBana BIoiabs paauyca.B Hacrodiee Bpems
U3BECTHO HECKOJBKO MoJesel CTpoeHus 3eMiu. bBOoJbIIMHCTBO HCCenoBareneil MpUHUMAET
MOJIENIb, COIIACHO KOTOPOHM BBIACNSAIOTCS TPU IJIAaBHbIE OOOJNOYKU 3EMJIH, pPa3leleHHBIE YEeTKO
BBIPaKEHHBIMU [TOBEPXHOCTSIMH CEHCMHUECKOT0 pasjiena, i€ CKOPOCTU CEMCMUYECKUX BOJIH PE3KO
n3menstores (puc. 8.1) [1, 10, 12, 35]:

Puc. 8.1. Buyrpennee crpoenne 3emun [1]

1) 3emHas Kopa - TBepjas BepxHss obonouka 3emin. Ee MoriHOCTh u3Mensiercs ot 5-10
KM 1o okeaHnamu 710 30-40 kM B paBHUHHBIX 00JacTsaX U gocturaer 50-75 KM B TOPHBIX paiioHaX
(MakcUMaJbHbIE 3HAYECHUsI BCTpeyaroTcs nojx Aunamu u ['nmanasmn);

2) MaHTHs 3eMJIM DACTPOCTPAHSIETCS HUXKE 3eMHOW Kopbl 10 TiyomHbl 2900 kM OT
MOBEPXHOCTH U TMOJPA3ENsAeTCs Ha JIBE YacTU: BEPXHIO MaHTHIO - 10 TyouHsl 900-1000 kM u
HIKHIO MaHTHIO - 0T 900-1000 mo 2900 xMm;

3) smpo 3emum, TH€ BBIACISIOT BHEIIHEE SAApPO, - JO DIyOMHBI OKojo 5120 kM u
BHyTpeHHee spo — Hibke 5120 kM. 3emnas kopa otaensercs OT MaHTUH B OOJIBIIMHCTBE CITy4aeB



JIOCTaTOYHO pE3KOM CEeNCMHYECKOl TpaHHUIEl - moBepXHOCThIO MoxopoBuunya (COKpalieHHO
Moxo, unmu M). CelicMUYe€CKUM METOJIOM B BEPXHEW MAaHTHUH BBISABIICH CJIOM OTHOCHUTEIHHO MEHEE
IUIOTHBIX, KaK Obl «pa3MATr4eHHBIX» TOPHBIX MOpox - acteHocdepa.B stom cioe HabmomaroTcs
MOHIKEHUE CKOPOCTH CEMCMHMUYECKHUX BOJIH, OCOOEHHO MOIMEPEUHBIX, U MOBBIILIEHUE IEKTPUIECKON
IPOBOAMMOCTH, YTO CBUJETEIBLCTBYET O MEHEE BSI3KOM, 00Jiee TUIACTHYHOM COCTOSHMM BEILECTBa -
Ha 2-3 mopsiaka HIKE, YEM B MOKPBIBAOIIMX M MOACTHIAKOUIMX ClIosX MaHTuu. [Ipennonaraercs,
YTO 3TU CBOMCTBA CBs3aHbl C YaCTHUYHBIM IUIaBiIeHUEM BemlectBa Mantuu (1-10%) B pesynbrare
0oJs1ee OBICTPOTO MOBBIIICHUS TEMIIEPATYPhI, HEXKENU JaBJICHUS C YBEJIIMYECHUEM IITyOUHBI. Bs3kocTh
acTeHoc(epsl CYIIECTBEHHO H3MEHSETCS KaK B BEPTUKAIBHOM, TaK W B TOPU3OHTAIHLHOM
HaIpaBJICHUH, U3MEHSIETCA U €€ MOIIHOCTh. AcTeHocdepa pacnosaraeTcsi Ha pa3IMYHbIX TIyOHnHaX:
o kKoHTHHeHTaMu - oT 80-120 mo 200-250 xm, mox okeanamu - ot 50-70 mo 300-400 kM. Ona
HauboJsiee YeTKO BbhIpaKe€Ha M MPHUIOAHATA, MecTaMu 10 mryouH 20-25 kM u MeHee, 1oj Haubosee
NOABIKHBIMU 30HAMH 3€MHOM KOpPBI M, HaPOTUB, CJ1a00 BhIpa)keHA W OIyIIEHa IMOJ Haumboee
CIOKOMHBIMU y4acTKaMHU KOHTUHEHTOB (IuTaMu 1iatdopm). ActeHocdepe IpUuHaUIeKUT OobIas
pOJIb B TNIYyOMHHBIX T'€0JIOTHYECKUX Ipolieccax. TBepablii HagacTeHoCc(hepHBI CII0 MaHTHH BMECTE
C 36MHOUW KOpOM Ha3bIBaeTCs JTUTOCHEpOil.

Cpenusisi TUIOTHOCTH 3€MJIM, 1O TPaBHUMETPUYECKUM TaHHBIM, COCTaBIsACT 5,5 r/cm
[110THOCTH TOPHBIX MOPOA, ClAraloUIMX 3eMHYI0 Kopy, Kkomebnercs ot 2.4 nmo 3,0 r/cm
ConocraiieHHe ATUX 3HAYEHUH CO CpeHEN IUIOTHOCTHIO 3€MIIM IMPUBOIUT K MPEATIOIOKEHU IO, UTO
C MIyOMHOW NOJDKHO HaOMIONaTbes yBEIMYEHHE IUIOTHOCTH B MAaHTUU U siape 3emun. Cuurtaercs,
YTO B HaJl aCTEHOC(EepHOM yacTH MAHTHUHU HUXKE IpaHULbl MOXO MOpOAbl 3HAUUTENBHO IUIOTHEE.
[Ipu mepexoge OT MaHTHHM K SAPY MPOMCXOAUT CKAa4OK IUIOTHOCTH 110 9,7-10,0 r/em®, 3atem oHa
TOBBIIIACTCS M BO BHYTPEHHEM siipe coctasisier 12,5-13,0 r/em’.

PaccunTano, 4To yCKOpEHHE CHIIBI TSKECTU U3MEHseTCa OT 9,82 M/c? Yy IOBEPXHOCTHU 110
MAaKCHMaJIbHOTO 3HaueHus 10,37 M/c? B OCHOBAaHUH HIDKHEH MaHTHH (2900 xm). B siape yckopenue
CHWJIBI TSKECTH OBICTPO MajaeT, 1oxoasd Ha riryoune okoio 5000 kM o 4,52 M/CZ, nanee Ha riTyOuHe
6000 kM naxast 1o 1,26 m/c%, a B LEHTpE - 10 HYJSL.

W3BecTHO, yTO 3emiia npeacTaBiseT co00il Kak Obl THTAHTCKUNM MAarHUT C CHIJIOBBIM TIOJIEM
BOKpPYI. B coBpeMeHHYI0 310Xy MarHUTHbIE MOJF0ca 3EMIIM PACIIOI0KEHBI BOJIM3H reorpapuueckux
MIOJIFOCOB, HO HE COBMAJAIOT C HUMHU. B HacTosimiee BpeMsi MPOUCXOKIECHUE [TIABHOI'O MAarHUTHOTO
nojisi 3eMJIM 4Yallle BCEro OOBSACHSIOT C MOMOIIbIO JIMHAMOTEOpUYECKOW KoHuenuuu OpeHkens-
Onp3accepa, CONIACHO KOTOPOM OTO TMOJ€ BO3HMKAeT B pe3yiapTare JCHCTBUSA CUCTEMBI
ANIEKTPUYECKUX TOKOB, BBI3BAHHBIX CJIO)KHBIMM KOHBEKTHBHBIMU JIBUJKEHUSIMHU B KUJKOM BHEITHEM
aape npu BpameHun 3emun. Ha oOmuii ()OH MarHUTHOTO MOJIS HAKJIAbIBAETCS BIUSHHE TOPHBIX
MOpOJI, KOTOpbIE coepkar (eppOMarHUTHbIE MUHEpasbl, 3aJ€rallue B BEpXHEH 4acTH 3e€MHOU
KOpBI, B PE3YJbTaTe YE€ro Ha MOBEPXHOCTU 3eMIIM 00pa3yloTcsi MarHUTHbIE aHOMaIuK. OcTaTouHas
HaMarHWYeHHOCTh TOPHBIX MOPOJ, COAepKAIINUX (eppOMarHUTHbIE MUHEpasbl, OpDUEHTHPOBaHA, KaK
MarHuTHOE moje 3eMid, CYIIEeCTBOBaBIee B MepuUoj uX obOpasoBaHus. MccnenoBaHus 3TOH
HaMarHWYeHHOCTH M0Ka3ajii, YTO MarHUTHOE T0Jie 3eMJIM HEOJHOKPAaTHO HUCIBITHIBAIO HHBEPCUH B
XOZI€ TEOJIOTUYECKON HCTOPHUHU: CEBEPHBIM IOJIIOC CTAHOBMIICS FOKHBIM, @ FOJKHBIM - CEBEPHBIM.
[Ilkamy MarHUTHBIX HWHBEPCUM MCIONB3YIOT [UIsl COIMOCTAaBJICHUS TONI TOPHBIX TMOPOA U
OIIpeZIEeNIEHUs UX BO3pacTa.

JUis TIOHUMaHHUS NPOIECCOB, MPOUCXOAAIIMX B NIyOMHaxX 3eMiIHM, Ba)KHBIM OKa3ajcs
BOIPOC TEIIOBOTO IOJIS IUIAaHETHl. B Hacrosiee BpeMsl BBIAEIAIOT J1Ba UCTOYHMKA TEIIa 3EMIIH -
Conmnue u Henmpa 3emnu. I[lporpeBanme ConHueM pachpocTpaHsieTcss Ha [IIyOuHY, He
npesbimatomyto  28-30 M. Ha Hekoropoll miyOMHE OT NOBEPXHOCTH pacmojaraercs IoscC
MOCTOSIHHOW TeMITepaTypbl, PaBHOW CpPEIHETrOJ0OBOM 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 mocTOsTHHOW Temrieparypbl HaOJMIONEHUSMHU B IIaxTax,
pPYIHHMKax, OypOBBIX CKBa)KMHAX YCTAHOBJICHO IOBBIIIEHUE TEMIIEpaTypbl € IIIYOMHOM, YTO
00yCJIOBJIEHO TEIIOBBIM IMOTOKOM, OCTYMHAIOIIUM U3 HEP 3eMIIH.



Cpennee mnsg 3emid 3HAYEHHWE BHYTPEHHErO TEIUIOBOIO IIOTOKa - okoimo 1,4-1,5
MKKaJ1/CM’B CeKYHILY. YCTaHOBICHO, YTO TEIUIOBOII IOTOK 3aBHCHT OT CTEIICHH TOJBHKHOCTH KOPHI
YU HHTEHCUBHOCTHU 3HJOICHHBIX (BHYTPEHHMX) IpoLEeccOB. B mpenenax CIOKOMHBIX pailoHOB
KOHTUHEHTOB €r0 3HaY€HHE HECKOJIbKO MeHble cpenHero. CyiiecTBeHHbIe KojeOaHus TETIOBOTO
MOTOKA XapaKTEPHBI JIsl TOp, Ha OOJIbIIEH YaCTH OKEAHUYECKOTO JTHA TEIJIOBOM MOTOK MOYTH TaKOU
JKe, KaK Ha MarepHKOBBIX paBHHUHAX, HO B MpeJeax TaK Ha3bIBaeMbIX PU(PTOBBIX TOJUH CPEIUHHO-
OKEaHCKUX XpeOTOB YBEIMYHMBAETCS HMHOTAAa B 5-7 pa3. Bbicokume 3Ha4eHUS TEIUIOBOTO MOTOKA
OTMEYEHBI BO BHYTpEeHHUX obnacTsax KpacHoro mopsi.

HcTouHMKM BHYTpPEHHEH TEIUIOBOW 3HEPrMM 3€MJIM €lle HEI0CTaTo4HO Hu3ydeHbl. Ho
OCHOBHBIMH CUHMTAIOTCS: 1) pacmaja paJrOaKkTUBHBIX 3JIEMEHTOB (ypaHa, TOpHs, Kanus U 1p.); 2)
rpaBuTaniMoHHas auddepennuanys ¢ nepepacipeaesieHieM Marepuana 1o MIOTHOCTH B MAaHTUU U
A7Ipe, CONMPOBOXKIAIOIIASICS BbIIEJICHHEM TerioThl. Habnronenus B pyaHHKaX, MIaxTax U OypOBBIX
CKBa)XMHAX CBHUJIETEILCTBYIOT O MOBBIIICHUU TEMIIEpaTyphl ¢ MIyOMHOM. J{1s ee XapaKTepuCTUKU
BBEJICH I€OTEpPMUYECKHUI I'paJMEHT - HApacCTaHWE TeMIeparypsl B rpaaycax Llenbcus Ha equHUILY
r1younel. Ero 3HaueHWs pa3nuyHbl B pasHBIX MecTax 3eMHOro mapa. CpemHuM CcuuTaercs
npumepHo 30 °C Ha 1 kM, a KpaifHHe 3HAUCHHUS JUana3oHa pa3IiMdaroTcs 0osiee 4eMm B 25 pas, uTo
OOBSICHSIETCSl  pa3IMYHOM  DHJIOTEHHOM  aKTUBHOCTBIO  3€MHOM  KOpbl UM pPa3IMYHOU
TEIUIONPOBOIHOCTHIO TOPHBIX Mopoa. Hanbomnbimii reorepmuueckuii rpaauent, paBubiii 150 °C Ha
1 kM, ormeden B mrare Operon (CIIIA), a naumensmmii (6 °C Ha 1 xM) - B KOxHOU Adpuke. B
Konbckoli ckBaxuHe Ha riyomHe 11 kM 3apeructpupoBana Temmeparypa oxoino 200 °C.
HaunGonbiune 3HaueHust rpaiu€HTa CBSI3bIBAIOT C MOJBUKHBIMHM 30HAMH OKEaHOB M KOHTUHEHTOB, a
HAaUMEHbIINE — C Hanbojiee YCTOMYUBHIMH M JIPEBHUMHU Yy4aCTKaMH KOHTHHEHTAJIbHOH KOPBI
W3meHeHne Temreparypsl ¢ TIIYOMHOW ONpENeNeHO BeChbMa MPHOIM3UTENFHO IO KOCBEHHBIM
JTaHHBIM. J{7151 3¢MHOI KOpBI pacyeThl TeMIIEparyp OCHOBBIBAIOTCS TNIABHBIM 00pa3oM Ha JaHHBIX O
TEIUIOBOM ITOTOKE, TEIUIONPOBOJHOCTH TOPHBIX MOPOJ, TEMIIEpAType JaB, HO JUIs OOJBLINX TIyOUH
TaKue JaHHbIE OTCYTCTBYIOT, U COCTaB MaHTUHU M s/pa TOYHO HeusBecTeH. lIpennonaraercs, 4to
HUKE acTeHOC(Eepbl TemIeparypa 3aKOHOMEPHO IOBBIIIAETCS NPU 3HAYUTEIbHOM YMEHbBIIECHUU
re0TepMUYECKOr0 rpaJueHTa.

Ha ocHoBe npezicraBieHuil 0 TOM, 4TO PO COCTOUT INIaBHBIM 00pa3oM U3 XkKele3a, ObUIH
MIPOBEJICHBl PACYETHl €ro IUIABJIECHUS Ha PAa3jIMYHbIX T'PAHULAX C YYETOM CYIIECTBYIOIIETrO Tam
nasneHud. [lonydyeHo, 4YTo Ha rpaHHIle HI)KHEW MAaHTHUU M sSApa TeMIleparypa IUJIaBJICHUS JKele3a
noskHa ObiTh 3700 °C, a Ha rpaHulle BHELIHETO M BHyTpeHHero saapa - 4300 °C. 13 sroro aenaercs
BBIBOJI, UTO C (pu3myeckoil Touku 3peHusi Temrneparypa B siagpe coctaisier 4000-5000 °C. st
CPaBHEHHMs MOJKHO YKa3aTh, 4TO Ha noBepxHoctu CosHna temneparypa 4yTb MeHbuie 6000 °C.

Kocuemcss Bompoca 00 arperarHomM coctosiHud BemlectBa 3emud. CuuTaercs, dYTO
BEILIECTBO JUTOC(HEPbI HAXOMUTCS B TBEPJOM KPHCTANIMYECKOM COCTOSIHUH, TaK Kak TeMIIepaTypa
IIPU CYILIECTBYIOIINX JABJIEHUSAX 3/1€Ch HE JJOCTUTAET TOUKH IJIaBieHus. OAHAKO MECTaMHu U BHYTPH
36MHOM KOpBI CEHCMOJIOrM OTMEYal0T HAJIW4YME OTAEIbHBIX HU3KOCKOPOCTHBIX  JIMH3,
HaroMHUHAIOMuUX acteHochepHbIil cioit. [lo ceficMuYeckUM JTaHHBIM, BEHIECTBO MAHTHH 3€MIIH,
4yepe3 KOTOPYIO NMPOXOAAT KaK IIPOAOJIBHBIE, TAK U NIONIEPEUHbIE CEHCMUYECKHUE BOJIHBI, HAXOAUTCS B
3¢ deKTUBHO-TBEPAOM COCTOSSHUU. IIpu 3TOM BelecTBO HMKHEW MaHTHUH, BEPOSTHO, HAXOAUTCS B
KPUCTAJNINYECKOM COCTOSIHUHM, IIOCKOJIBKY CYIIECTBYIOIIEE B HHUX JaBJICHUE IPENSATCTBYET
riaBneHuto. Toapko B acTeHocdepe, TAe CKOPOCTH CEHCMUYECKUX BOJIH MOHM)KEHBI, TEMIIEparypa
npuOIMKaeTCs K TOUKe IuiaBieHus. [lpenmnonaraeTcs, 4To BEIECTBO B aCTEHOC(HEPHOM CII0€ MOXKET
ObITh B aMOpP(HOM CTEKJIOBHJIHOM COCTOSIHMH, a 4acTh (MeHee 10%) make B pacIiiaBJICHHOM.
[eopusnueckue gaHHbBIe, a TaK)Ke€ OYAard MarMbl, BO3HMKAIOIIME HA paA3JIMYHBIX YPOBHSX
acTeHoc(epHOro Cios, YKa3bIBalOT HAa HEOAHOPOAHOCTh M PACCIOEHHOCTh acTteHocdepsl. Urto
KacaeTcs COCTOSHMSI BEIIECTBAa B siApe 3eMJIHM, TO OOJIBIIMHCTBO MCCIEOBATElIed CUUTAIOT, YTO
BEIIECTBO BHEIIHETO si/Jpa HAaXOIUTCS B JKUJKOM COCTOSHHWHU, a BHYTPEHHEE SAPO — B TBEPIOM,
IIOCKOJIBKY TI€peXoJ] OT MAaHTUU K SApY COINPOBOXKAAETCS PE3KUM CHI)KEHHEM CKOPOCTH
MIPOIOJIBHBIX CEMCMUYECKUX BOJIH, @ MIONIEPEYHBIE BOJIIHBI, PaCIPOCTPAHSIONINECS TOIBKO B TBEPAOI
Cpele, B HErO HE BXOJAT.



Bomnpoc 2. BemecTBeHHBbI COCTaB M CTPOEHUE 3eMHOI KOPbI

AHau3 XUMUYECKOTO W MHHEpPAbHOIO COCTaBa 3€MJIM HMMEET CYIIEeCTBEHHBIM
TEOPETUUECKUI U MPAKTUYECKUNH MHTEPEC: OH MOXKET MPUOTKPHITH MHOTHE TaliHbI 0Opa30BaHUs U
HBOJIIOLIMY HAIICH TUIAHETHI M JaTh KIIt0Y K OoJiee A3PPEKTUBHOMY IMOMCKY MUHEPAIBHBIX PECYPCOB.
O cpeanem cocTtaBe 3eMJIM CYyIAT IO BEHIECTBY, U3 KOTOPOrO COCTOSAT 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.]. Beienstor kamennsie (97,7% Bcex HaXo0K),
xkene3zokamennbie (1,3%) u xenesnbie (5,6%) mereoputhl. X XMMHUUYECKUN aHAIU3 TO3BOJISET
IPENOJIOKUTh, YTO B COCTaBe 3emun mpeobmamaer sxene3o (30-36%), kuciopon (29-31%),
kpemuuit (14-15%) u maruuii (13-16%). Kpome TOro, Koin4ecTBO cepbl, HUKENS, aTIOMUHUS U
KaJIbIUSl U3MEPSETCS eqUHUIIAMH IIPOLIEHTOB Kax/Iblil. Bce ocTanbHble 371eMEHTHI IPUCYTCTBYIOT B
KOJIM4YeCTBE, MeHbIeM 1%.

Haubonee nocroBepHbie CBeIeHUSI UMEIOTCS 0 XUMUYECKOM COCTaBe CaMOil BepXHeH yacTu
3€MHOM KOpbI MAaTEPUKOB, TOCTYITHOM JJi1 HEMOCPEICTBEHHOTO HAOM0AeHUs U aHanu3a [12, 24, 27,
35 u np.]. IlepBole nanHble ObLIM OmyOMMKOBaHBI B 1889 1. amepukaHckuMm ydeHbiM @. Kiapkom,
KOTOPBI TONYYMJI MX Kak CpeAaHue apudMeTHuecKne MMEBIIUXCS B ero pacmnopsokernn 6000
pe3ynbTaTOB XMMHYECKOTO aHajin3a pPa3IMYHBIX TOPHBIX MOpolA. B manmpHeiiiieM 3TH JaHHBIE
YTOUHSAJIUCh. B coctaBe 3eMHON Kopbl HauOojiee paclpOCTPaHEHbl CIEAYIOUIME BOCEMb
XUMHYECKHX DJIEMEHTOB, COCTAaBISIOMIUX B cymMMe cBbiie 98% mo Becy: kuciopoxa (46,5%),
KpeMHuuii (25,7%), xene3o (6,2%), kanpuuii (5,8%), maruuii (3,2%), narpuit (1,8%), xammii (1,3%).
Emie nsTe 2MeMEHTOB cojiepKarcs B 36MHOM KOpPE B KOJIMYECTBE AECSTHIX OJEH MPOIEHTA: TUTAaH
(0,52%), yrnepox (0,46%), Bonopox (0,16%), maprauer (0,12%), cepa (0,11%). Ha Bce ocrasibabie
3JIEMEHTHI TpuxoauTcest okoio 0,37%.

B 1924 r. wnopBexckuit wuccienoBarenb B.M. TonpAmMuT MOpemioRKUI HIMPOKO
UCIIONIb3YEMYIO U B HACTOAIIEE BPEMsI TE€OXUMHUYECKYIO KJIacCU(DUKAIMIO XUMUYECKUX 3IIEMEHTOB,
pa3lieuB UX Ha YEThIPE TPYIIIbI:

¢ cunepodunpHas rpyrnmna XUMUYECKUX 3JIEMEHTOB BKIIIOYAET B c€0s 3JIEMEHTHI ceMeiicTBa
JKeje3a, IUIATUHOBBIE METaJUTbl, a Takke MoinubmeH W penumit (Bcero 11 siemeHTOB), 1O
FeOXUMHYECKUM OCOOEHHOCTAM OJIM3KHUE JKEeNe3y;

O nuTOoUIBHBIE AJIEMEHTHl COCTABISAIOT TPyNMIy U3 53 3IEMEHTOB, COCTABISIOLINX
OCHOBHYIO MacCy MUHEPAJIOB 3eMHOU KOPBI (IuTOcdephl): KpeMHUH, TUTAaH, IUPKOHUI, PTOp, XII0OD,
aJFOMUHU, HATPU, KaTUH, MarHuid, KanbUWWd U T.]1.;

¢ xampkounpHAs TPyMIa XUMUYECKHUX DIEMEHTOB IIPEJICTaBICHAa CEepOoi, CYypbMOH,
BUCMYTOM, MBIIIBSKOM, CEJIEHOM, TEITYPOM M PSJIOM TsDKEIBIX IBETHBIX METAJUIOB (MeAb U 1Ip.) -
Bcero 19 nneMeHTOB, CKIOHHBIX K 00pa30BaHUIO MPUPOAHBIX CYIb(UIOB, CEICHUOB, TEITYPHIOB,
cynbdocosied ¥ MHOTJA BCTPEYAIOUIMXCS B CAaMOPOJHOM COCTOSIHUU (30J10TO, cepedpo, pTyTh,
BHUCMYT, MBIIIBSK H JIp.);

0 k arMoQuIBHON TpynIne MNPUYUCICHB XUMHUYECKHE OJIIEMEHTHI (a30T, BOIOPOI,
Onaropo/iHble Ta3bl), TUMTMYHBIE IS 3eMHOU arMOc(epsl, B COCTaBE KOTOPOH OHU MPUCYTCTBYIOT B
BHJI€ CBOOOHBIX aTOMOB MJIM MOJIEKYJI.

3eMHYI0 KOpY CJaraimT pa3Hble TPYIIbl TOPHBIX MOPOA, PA3NHYAIOIIMXCSA YCIOBUSMU
00pa3oBaHMsl U COCTaBOM. [OpHBIE TOPOIBI MPEACTABISAIOT COO0M MUHEpaIbHBIC arperarsl, T.e.
OTIpeJIeIEeHHOE COYeTaHHWEe MUHEpaloB. Muneparamu HA3616al0M HPUPOOHbIE  XUMUYECKUE
COCOUHEeHUsI UNU CAMOPOOHble XUMUYECKUe IleMeHmbl, KOmopbvle BO3HUKAU & pesyivmame
ONpeoeneHnblX  PUIUKO-XUMUUECKUX NPOYeccos, NpOMeKarnwux 6 3eMHOU Kope U Ha ee
nosepxHocmu. BOIBIIMHCTBO MHHEPATIOB MPEACTaBIsIET CO00M KPUCTAITIMYECKUE Tenla, W JIMIIb
HEMHOTHE U3 HUX - aMopduble. POpPMBI MPUPOIHBIX KPUCTAIIIOB Pa3HOOOpPa3HBI M 3aBHUCST OT
3aKOHOMEPHOTO DACTOJIOXKEHUSI B TPOCTPAHCTBE MHUKPOYACTHI[ — aTOMOB, HWOHOB, MOJIEKY,
00pa3yomuX CTPYKTYPy KPUCTAIOB, UM WX KPUCTAUIMYECKYIO (IIPOCTPAHCTBEHHYIO) PELIETKY.
Hnst popmupoBaHus 3TOM CTPYKTYpHI OOJBINOE 3HAYECHUE HMEIOT (PU3UKO-XUMUYECKHE U
TepMOIMHAMUYecKue ycinoBus. Tak, rpaduT — camblil MATKHUI (TBepaoCTh 1) MUHEpan - oOpasyer



TaOIMTUYaThle KPUCTAUIBI, @ ajMa3 - caMblid TBepiblii MuHepan (TBepmocth 10) - mmeer camyro
COBEPIICHHYI0 KYOMYECKYIO TPYMIy CHMMETpUHU. Takas pa3sHHIIA B CBOWCTBAX CBs3aHA C pa3HUIEH
B PaCIOJI0KEHUH aTOMOB B KPUCTAJITMUECKON peIIeTKe.

B mnacrosmee Bpemst wm3BecTHO Oomee 2500 mpUPOAHBIX MHUHEpAJIOB, HE CUYUTas
pa3sHOBUAHOCTEH, HO TOJBKO HeMHorue (okono 50) - mopomooOpa3yromue - y4dacTBYIOT B
00pa30BaHUM TOPHBIX MOPO/I, CIArAIONINX 3eMHYI0 Kopy. OcTalibHble MUHEpajbl B TOPHBIX MOPOAAX
BCTPEYAIOTCS B BUAC HE3HAYUTEIBHBIX MPHUMECEH W HA3BIBAIOTCS AKIECCOPHBIMH MHUHEpaJIaMHU.
Knaccudukanus MuHEpaaoB OCHOBaHa Ha UX XUMUYECKOM COCTaBe M KPUCTAJUIMUECKON CTPYKTYype.
[maBHeliIe MOpogo00pa3yIIre U PyIHbIE MUHEPAIB OOBETUHSIOTCS B HECKOJIBKO MUHEPATBHBIX
KJIACCOB:

¢ caMOpomHBIE AIEMEHTBI: CAMOPOIHOE 30JI0TO, cepedpo, Meb, TUIaTHHA, rpadut, anmas,
cepa;

O cynbhuUABL: TUPUT, XaTBKOIUPHUT, TAJICHUT, KUHOBAPH;

O ranougHbIe COSIMHEHHMS: TAIUT (IOBapEHHAs! COJIb), CUJIbBUH, KAPHAJUIUT U (IIIOOPUT;

O OKCHIBI W THIPOOKCHJBI: KBapll, ONajJ, MAarHeTUT (MAarHUTHBIA KENE3HSK), TeMAaTHT,
KOpPYH/I, TUMOHHUT, T€TUT;

¢ kapOOHATHI: KAIBIUT (M3BECTKOBBIH IITIAT), MPO3PAYHAS. PA3HOCTH KOTOPOTO HA3BIBACTCS
WCJIaHJICKUM HIMAaTOM, J0JIOMHT;

¢ docdarsr: anarut, pochopur;

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

O Bonb(dpamarsl: BOIbPpaMUT;

¢ cunmukarbl: KBapll, OJIMBUH, OEpHILI, MUPOKCEHBI, pOroBas OOMaHKa, CIIONbI, 3MEEBUK,
TaJbK, TIAyKOHHUT, MTOJICBHIC IITIATHI.

OcoOplif KJTacc MHUHEPAJIOB COCTABIAIOT CHIMKaThl. B 3TOT Kilacc BXomaT HauOolsee
pacnpocTpaHeHHbIE B 3eMHOH kope (Oomee 90% mo Becy) HOpPOIOOOpa3yIOIIHE MUHEPAIBI,
Ype3BhIYAITHO CIIOKHBIE IO XMMHUUYECKOMY COCTaBY U YYaCTBYIOIINE B CTPOCHUHU BCEX TUIIOB TOPHBIX
MOpOJI, B MEPBYIO OUepellb MarMarmueckux U meramopduueckux. OHU COCTaBISIOT MPUMEPHO
TPeTh BCEX M3BECTHBIX MuHepanoB. MHorma B cuiIuKarhl BKIIOYAOT KkBapil. OCHOBY
KPUCTAUTHYCCKOM PEIICTKH CHIIMKATOB COCTABIISICT HOHHAS YeThIpeXBajieHTHAs rpynmupoBka SiOy.

Eme npeBHHE pyAOKONMbI MOAMETHIIM, YTO B PYIHBIX MECTOPOXKACHUAX OTICIIbHBIC
MHUHEpaJIbl BCET/Ia BCTPEUaroTcsi coBMecTHO. COBMECTHOE HAXOXKICHWE MHUHEPAJOB 00O3HAYAETCS
TEPMUHOM «IIapareHe3ucy WM «IapareHe3y (rped. «mapay - Bosie, noasne). s kaxaoro mpoiiecca
MHUHEpaI000pa30BaHNs XapakTepHBbl CBOW 3aKOHOMEPHBIE COUETaHHWS MHUHEpajoB. B kauecTBe
MPUMEPOB TapareHe3nuca MOXXHO MPHUBECTH KBapIl W 30J0TO, XaIbKOMHUPUT U cepeOpsHbIE pPYAbL.
3HaHWEe TapareHe3uca MHHEPAJIOB O0Jerdaer 3agady MOMCKa IOJIE3HBIX HCKOMAeMBIX IO HX
cnyTHUKaM. Tak, CIyTHUK aaMa3a mupon (pa3HOBHAHOCThH TPaHara) MOMOT B CBOE BPEMsSI OTKPHITh
KOPEHHBIC MECTOPOXKICHUS aIMa30B B SKyTHH.

OmnpeneneHHoe COYETaHNEe MUHEPAJIOB, KaK YKa3bIBaJOCh BBIIIE, 00PA3YET 2opHblE NOPOObL
- NpupooOHble azpecamvl MUHEpAno8 0Oonee UMY MeHee NOCMOAHHO20 MUHEPALo2U4ecko20 U
XUMUYECKo20 cocmasa, oopasyrwue camocmosmenbHovle 2eofioudeckue meid, ciaearouue 3eMHy0
kopy. Popma, pa3Mepbl U B3aMMHOE pPACIOJIOKEHHE MHHEPAIBHBIX 3€peH O00YyCIOBIMBAIOT
CTPYKTYPY M TEKCTYpY TOpHBIX mopoa. Crararomye 3eMHYI0 KOpY TOpPHbBIE MOPOABI B OOIBIINHCTBE
CBOEM TIPEJICTABIISIOT arperar MHOTUX MHHEPAJIOB, peXe OHU COCTOST M3 3€PEH OJHOTO MUHEpaa.
MuHepanbHBIi COCTaB, CTpoeHUE U (OpPMBI 3aJeraHus TOPHOM MOPOIBI OTPAXKAIOT YCIOBHS e
00pa3zoBaHwUs.

[To mpouCX0XIEHUIO TOPHBIE TOPOABI PA3EISIIOT Ha TPH TPYIIIIHL:

1) maemamuueckue TOpHBIE TOPOIBI, OOpasyloIIHecs B pe3ylbTaTe BHEAPCHUS
(MHTpY3WBHBIC TOPOJABI) B 3€MHYIO KOPY WU HU3BEPKEHHS Ha MOBEPXHOCTh MarMel (3¢dy3uBHBIE
nopo/iel). M3nuBImascs Ha MOBEPXHOCTh MarmMa HasbiBaeTcs jaBoid. C MarMaTMYeCKUMH CBSI3aHBI
MHOTHE MECTOPOXKJIEHUSI METAJUTMUECKHX MOJE3HBIX MCKOMAEMBIX, a TaKXKe amaTuTOB, ajJMa30B U
T.J.;

2) ocaoounvie TOPHBIE TOPOMABI, OOpPa30BaBIIMECS TMPH OCAXKJACHUU Pa3pPyIICHHBIX



MarMaTH4eCcKuX MOPOJA U HEKOTOPHIMHU APYTMMH IyTSMHU B OKE€aHE, MOpsSX, 03€pax M pekax. B mx
COCTaBe BBIIEISAIOT OOJIOMOYHbBIE, TIMHUCTHIE, XUMUYECKHE U oOpraHoreHHnle. Kak mosie3Hbie
HCKOIIaeMbIe UMEIOT 3HAYEHUE CIIEIYIOIINE 0CaI0UYHbIE TOPObI: HEPTh, I'a3, Yroib, TOPY, OOKCUTHI,
dbochoputsr u ap.;

3) memamopghuueckue TOPOIBI, T.€. NMpPeoOpa3OBaHHBIE M W3 MarMaTHYeCKHX, M U3
ocanouHblx. B meramopdpuueckux — ycioBusiXx — (GopMHpYIOTCS  JKeJe3Hble,  MEJHBIE,
NOJMMETANTNYECKHE, YPAHOBBIC U IPyTUE PYAbI, a TAKXKe TpaduT, paroleHHble KaMHH, OTHEYTIOPHI
u Tn. HWuorma wu3 rpynmbl MeTaMOphUYECKUX BBIACISIOT KaK CaMOCTOSITENIbHBIM  KIlacc
METaCOMaTHYECKUE TOPHBIE MOPOJIBI, 00pa30BaBIIMECS B pe3yjbTare METacoMaTH3Ma - Ipolecca
3aMEeUICHHs] OJHUX MHUHEpAJIOB JAPYTUMH C CYIIECTBEHHBIMH M3MEHEHUSMU XUMHUYECKOTO COCTaBa
TOPHOM MOPOJIBI, HO C COXPaHEHUEM €€ 00beMa U TBEPIOTO COCTOSIHUS MPH BO3ACHCTBUN PACTBOPOB
BBICOKOM XMMUYECKO akTUBHOCTHU. [Ipu 3TOM MpOoMCXOAUT MUTpaALIUsl XUMUYECKHUX 3JIEMEHTOB.

W3 ocanovHbIX, MAarMaTHYeCKUX U METaMOP(UIECKUX TOPHBIX MOPOJI, 3aJETAIONINX BBHIIIE
rpanuibl Moxo, coctout Bcsl 3eMHas Kopa. COOTHOIIEHHE Pa3IMYHBIX TUIIOB TOPHBIX MOPOA B
COCTaBe KOpBbI M3MEHSETCS B 3aBUCHMOCTH OT peibeda 3eMiM U TeO0IOTUYEeCKOW CTPYKTYphl. B
npefenax KOHTUHEHTa BBIACNSAIOTCA PaBHUHBI M TOpPHbIE OOJNAacTH, B OKEaHAX — IIOJIBOJIHBIC
OKpanHbl MaTepuKoB (1enbd 10 TryouHs! 0kos0 200 M, KOHTUHEHTAJIBHBIN CKJIOH C TIOAHOKUEM 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 BBIJIEISIIOT YETHIPE IVIABHBIX THIIA 3€MHOM KOPBI: KOHTHHEHTANIBHBIM, OKEAHCKHIA,
CyOKOHTHHEHTAIBHBIN 1 cyOokeanckuit [10, 12, 30, 35].

Konmunenmanvnolii mun 3eMHOW KOpBI MMEET Pa3IMYHYI0 MOIIHOCTH (TONIIMHY): B
npezaenax KOHTUHEHTAJIbHBIX PaBHUH — IIaTGopM - 35-40 KM, B MOJIOJIBIX TOPHBIX COOPYKEHUSX -
55-70 kM. MakcumanpsHas MOITHOCTH (0Kosio 70-75 kM) ycranoBieHa nof [ umanasmu u Aunamu. B
CTPOEHUU KOHTHHEHTAJIbHOM KOpbl YYacTBYIOT [BE€ IVIABHBIE YaCTU: OCAJ04HAas, COCTOALIas W3
OCAQJIOUYHBIX  TOPHBIX  TOPOJ;  KOHCONMJIMPOBAHHAs,  CIOXEHHAas  MarMaTH4ecKUMH U
MeTaMOp(OUYECKUMH  TOpOJaMH,  KOTOpas  OOBIYHO  pa3fensercss Ha  TPaHUTHBIN
(TpaHUTOTHENCOBBIN) U 0a3aJbTOBBIN (IPaHYIUTO-0a3aJIbTOBBIN) ciou. [[si Bcex ciIoeB 3eMHOM
KOpBI XapaKTepHa IepeMeHHasi MOUIHOCTh. Tak, MOIIHOCTh OCaJ04YHOIO CJIOSl KOJeOIeTcs OT Hyls
(na mmrax - bantuiickoMm, AJIJaHCKOM M Jp.) IO 5 KM B NpeaenaX KOHTUHEHTAIbHBIX PaBHUH U
TOJILKO B KPYNHBIX IPOrudax KOHCOJUAUPOBAHHOM KOpbl yBenuuuBaercs A0 8-10 kM u Oonee. B
OpPOTEHHBIX 00JaCTAX B NPEATOPHBIX M MEXTOpPHBIX Mpormdax 3ToT ciaoi gocruraer 15-20 km.
MOMHOCTh TPAHUTHOTO cJIosi u3MeHsaeTcss oT 10 g0 25 KM B 3aBUCUMOCTH OT OOIIEH MOIIHOCTH
3eMHOH KOpBI, HA paBHHHAX OHa COCTaBisieT mpuMepHO 15-20 kM, B ropHBIX paiioHax - 20-25 kM.
bazanbsToBBIN CllON Takke o0iazaeT M3MEHUMBOW MOIIHOCTHIO - OT 10-15 mo 20 kM B mpenenax
w1aTGopM U J10 25-35 KM B HEKOTOPBIX TOPHBIX COOPYKEHUSIX.

Okeanckuti mun 3€MHOM KOPBI, XapaKTepHBIM g Jio)ka MHUPOBOrO OKeaHa, PEe3KO
OTJIIMYAETCSI OT KOHTHMHEHTAJIBHOIO KaK 10 MOLIHOCTH, TaK M IO COCTaBy. B HEM OTCYTCTBYET
TPaHUTHBINA CJIOHM, @ MOLIHOCTh KoJiebiercst oT 5 10 12 kM, B cpeaHeM cocraisig 6-7 kM. CocTout
OH U3 Tpex cioeB: 1) mepBblii (BEpXHHUI) CION PBIXJIBIX MOPCKHUX OCAJKOB HMEET MOIIHOCTh OT
NEPBBIX COTEH METPOB /10 | KM, pexxe Oomblie; 2) BTOpOil ciioil umeeT MoiHOoCTh oT 1 70 1,5-3 kM.
[To nanHbIM OypeHHs, CIOH HpeicTaBieH 0a3ajbTOBBIMU JIaBAaMU C MOJYUHEHHBIMH MPOCIOSAMHU
KPEMHUCTBIX M KapOOHATHBIX MOpoA; 3) TpeTHil ciioil MouHOCThIO 3,5-5 KM MOKa HE MpoiineH
OypeHueMm.

Cyboxeanckuii mun 3eMHON KOPBI XapaKTEPEH ISl TITYOOKOBOIHBIX KOTIOBHH OKPAMHHBIX
U BHYTPEHHHUX Mopel (roxHass koTinoBuHa Kacmuiickoro, Yepnoe, Cpenuzemnoe, Oxorckoe u
npyrue Mopsi). OcoOEHHOCTh CTPOEHHSI 3TOro THMA 3€MHONW KOpbl — OOJbIlas MOIIHOCTb
ocano4yHbIX opox (10 4—10 kM, mectamu 110 20 km). [TomoGHOE CTpoeHHE KOPBI XapaKTEPHO U IS
HEKOTOpBIX TNIIyOOKMX BIAJWH Ha Cylle, HampuMmep Ajis IHeHTpaidbHOM uacTu [Ipukacnuiickoit
HU3MEHHOCTH (BIIaIUHBI).

CyOKOHTHHEHTANbHBIA THI 3€MHOW KOpBI XapaKTEepeH ISl OCTPOBHBIX IOYT (AJEyTCKOM,
Kypunbckoit U 1p.) u okpauH marepukoB. IIo cTpoeHHI0 OH OMM30K K MAaTepUKOBOMY THILY, HO



uMeeT MEHBIIYI0 MOIHOCTh (20—30 kM). OcOOEHHOCTHIO CYOKOHTHHEHTAIBHOM KOPbI OCTPOBHBIX
IYT SIBJISIETCS HEYETKOCTh Pa3/ICNIeHUs CII0€B KOHCOIUIUPOBAHHOM KOPHI.

[Tocnennue reopusnveckre JaHHbIC U MaTepHallbl YHUKAIBHOH cBepxTiryookoit Konbckoi
CKBa)KMHBI ITTYyOMHON CBBINIE 12 KM TO3BOJSIOT TOBOPUTH O TOpaszno Oojiee CIOXKHOM CTPYKType
36MHOM KOpBI U MHAYE MOAONTHU K UCTOJIKOBAHUIO CTPOEHUS 36MHOM KOPbI, CTUMYIIMPYS CO3/1aHUE €€
HOBbIX Mogmeneid. Hanpumep, B wmomenm H.M. IlaBieHkoBOM KOHCOJUIMpPOBAHHAS YacTh
KOHTUHEHTAJIbHOU KOPbI (HUXKE OCAJ0YHOIO CJIOS) B OTJIMYUE OT ONMKUCAHHOW ABYXCIOMHOW MOJIEIH
paszzaensieTcs Ha TpH ciiosl. bornee Toro, mpeacTraBieHHas ABYXCIOWHAs MOJIEIh KOHCOJIUINPOBAHHON
YaCTH KOHTUHEHTAJHHOM KOPBI C BBIACICHHEM T'PAaHUTHOTO U 0a3ajJbTOBOTO CJIOEB OCHApUBACTCS
MHOTUMHU  cedicMonioramu. leodusnueckue HcCClIeNOBaHUS  CBUACTEILCTBYIOT O  IOJIHOM
HEOIPE/IEICHHOCTH B TOJIOXKEHUM TPAHUIBl MEXIY STUMHU CIOAMU. DTO MOATBEPIMIM HTOTH
Oypenust Konbckoil cBepxrinyOokoi ckBakuHbI. 110 mpenBapuTenbHbIM CEMCMUYECKUM JIaHHBIM, 3Ta
CKBa)XMHA JIOJDKHA ObljIa BCKPBITH 0a3aJbTOBBIA CIIOW Ha TIIyOMHE OKOJIIO 7 KM, OIHAKO 3TOrO HE
MPOU30IIIO, OKa3aJIoCh, YTO CEHCMUYEcKas IpaHUla MPOXOIUT BHYTPU OAHOOOPA3HOWM TONIIU
MeTaMOp(HUIECKIX TOPOI.

OTo emie pa3 MOTYEPKHUBAET, YTO CTPOCHHE 3€MHOI KOpbI U 3eMJIM B LIEJIOM OTJIMYAeTCS
0O0JIBIION CIIOKHOCTBIO M Pa3HOOOpa3ueM BCJEICTBUE Pa3IMUHON HcTOpuu ee (HOpMUPOBAHMS U
pa3IMYHOTO XapakTepa NPOTEKAIoNIMX B HEW mporeccoB. MHoOroe eimie OcCTaeTcs HESICHBIM,
O0COOEHHO B MHTEPIIPETALIMU BEUIECTBEHHOIO COCTaBa HUKHUX CII0E€B KOHTHHEHTAIbHON KOPBI.

Bonpoc 3. I'mapocdepa n armochepa 3emian

Tuopocpepa — 600Has obonouka 3emnu, exOuaOWaAs 6 ceOs 6CHO XUMUYECKU He
ceasannyio 600y. Boga npucyTcTByeT Ha 3emiie B TpeX (ha30BbIX COCTOSHHSX: TBEPIOM, KHUJIKOM U
rasooGpassom. U3 mouru 1,5 Mip km® o6imero oGbema Box THApocdepsl 0Komo 94% mpHXOTHTCS
Ha MupoBoii okeaH, 4% — Ha nojx3eMHbIe BOJbI (OOJBIIYI0 UX YacTh MPEACTABISAIOT IITYOMHHbBIE
paccoinbl), 1,6% -Ha JeIHUKHU U TOCTOsIHHBIE CHera, okoJio 0,25% - Ha MOBEpXHOCTHBIE BOJbI CYIIH
(peku, o3epa, OoiyoTa), OonbIIast YaCTh KOTOPBIX pacroyiokeHa B o3epax [1, 7, 14, 16, 19]. Bona
HPUCYTCTBYET B aTMOC(EpEe U )KUBBIX OPTaHU3MaX.

EnunctBo runpocdepsl 00yCIOBICHO Kpy2080pomom 600bl - IPOLECCOM €€ HEMPEPHIBHOTO
NepeMEUICHHs] 1O/ BO3JEHCTBHEM COJHEYHON SHEPrUM U CHJIbI TSKECTH, OXBaTbIBAIOLIUM
ruapocdepy, atmocepy, aurochepy U kuBble opranu3msl (puc. 8.2). KpyroBopoT BojibI craraercs
U3 UCIIapEeHUs C TOBEPXHOCTU OKeaHa, IepeHoca Biaru B arMocdepe, BbIIaJeHUs 0CAIKOB Ha OKe€aH
U CylIy, X NPOCAYMBAaHMsI U IIOBEPXHOCTHOIO M MOA3EMHOIO CTOKa C CyIlIM B OKeaH. B mpornecce
MHUPOBOTO KpPYroBOpOTa BOJbl IPOUCXOIUT IOCTENEHHOE €€ OOHOBJIEHHWE BO BCEX YaCTAX
ruzpocepsl. Ilpudem mnop3emHble BOAbI OOHOBISIIOTCS 3a COTHH, THICSYM W MUJUIMOHBI JIET;
MIOJISIPHBIE JIEAHUKH - 32 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 cyrok;
BOJISIHOM map arMoc¢epsl — 3a § CyTOK; BOia B OpraHu3Max - 3a HeCKoJIbKo yacos [1, 7, 14, 16, 19].
M3BecTHO, 4TO, YeM MeJJIeHHee BOJOOOMEH, TeM BbIIIE MHMHEpalu3anus (COJECHOCTh) BOXBI B
aneMeHTe ruapocheprl. VMeHHO TO3TOMY BOABI IMOJI3EMHOM Tuapocdepbl Haubosee
BBICOKOMHUHEPAJIN30BaHbl, 4 PEYHBIE BOBI CIIYKAT HAYaJIOM IIOYTU BCEX UCTOYHUKOB ITPECHBIX BOJ.

BaxxnbiM anemenToM ruapocdepsl sBasiercs Muposoii okean, CpelHssl TIIyOWHAa KOTOPOTO
3700 m, Hanbonbmas - U 022 m (Mapuanckuii xeno0). B Mopckoit Bojie pacTBOPEHBI B pa3HbIX
KOJIMYECTBAaX IMOYTH BCE H3BECTHbIe Ha 3emuie BemiecTBa. OCHOBHAas 4acTb PacTBOPEHHBIX B
MOPCKOI Bojie coeil - xmopuasl (88,7%) u cynsdatsr (10,8%), kapbonarsr (0,3%).
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Puc. 8.2. Cxema KpyroBopora Bozibi: / —ocajku; 2 — BOAONPOHHLIAEMBIE TOPO/ibl; 3 — C1a00NPOHHIIAEMBIE TIOPOJIBL;

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

B kaxxJ1oM KujgorpaMMe BOAbI COAEPKUTCS B cpeHeM Okoulo 35 1 coseil. ColeHOCTh BOJIBI
B OKEaHe 3aBUCHUT OT COOTHOILIEHHs KOJMYecTBa arMoc(epHbIX ocaikoB U ucnapeHus. ConeHocTh
€e IOHWKAIOT PEYHbIe BOJbI M BOAbl TAIOLIUX JIbJOB. B OTKpHITOM OKeaHe pacnpeneiecHue
COJICHOCTH B TIOBEPXHOCTHBIX cJ0sAX Boabl (1o 1500 M) wuMeeT 30HANBHBIA XapakTep: B
HKBATOPHAJILHOM II05ICE, T/I€ BBINAJaeT MHOIO OCAJKOB, OHA MIOHMUKEHHAS, B TPOMMUYECKUX LIMPOTaxX
— TIOBBIIICHHAs, B YMEPEHHBIX M MOJSPHBIX IIUPOTaX COJICHOCTh CHOBA CHIKAeTcs. MHPOBOIA
OKeaH MOMJIOIIAET U BBIAENSIET OrPOMHOE KOJIMYECTBO Ia30B (KHUCIOPOJ, a30T, YIVIEKUCIBIA ras,
CEPOBOJIOPOJI, AMMHAK U JIP.).

Temneparypa moBepxHOCTM BOAbl MHpPOBOro OKeaHa TaKXe XapaKTepusyercs
30HAJIBHOCTBIO, KOTOpas HapyIIAaeTCsl TEYCHUSMH, BIUSHUEM CYIIH, IOCTOSHHBIMU BETPAaMHU.
HaubGonbsmme cpeanue ronosble Temmneparypbl (27-28 °C) HabOnromaroTcs B HKBATOPUAJIBHBIX
muporax. C yBeIMYEHHEM IIMPOTHI TeMrieparypa Boa Muposoro okeana nonmxkaerca no 0 °C n
Jlake HIKE B MIPUIIOJISIPHBIX 001acTAX (TeMIeparypa 3aMep3aHusl BOAbI CO CPEAHEN COJIEHOCThIO Ha
1,8 °C nwxe nyns). CpenHsisi Temneparypa HOBEpXHOCTHOTO ciiosi Bozibl cocrasisier +17,5 °C, a
cpenHsisi Temmeparypa Boabl Bcero MupoBoro okeana +4 °C. TommuHa MHOTOJETHHX JIbJOB
JIOCTUTAaeT MOIIHOCTH 3-5 M. MarepukoBble JIbJbl B OKeaHe OOpa3yroT IIIaBaloOlUe TOpbl -
aiicoepru. JIbpl OKpeIBatOT 0KojI0 15% Beelt akBaTopuu MupoBOro okeaHa.

Bona MupoBoro okeaHa He HaXOAMTCS B COCTOSHUM IOKOSI, @ COBEpIAET KoyiebaTenbHbIe
(BOJIHEHMSI) M TIOCTYyMAaTeNbHbIE IBUKEHUS (TeueHMs ). BoaHbI Ha TOBEPXHOCTH OKeaHa 00pa3yroTCs
IJIaBHBIM 00pa3oM Oyarofapsi BETpy; BbICOTa UX OOBIYHO He Oonee 4-6 M, MakcUMaiabHO 10 30 M;
nmuHa BosH OoT 100-250 M mo 500 M. BonmHeHue, BBI3BaHHOE BETPOM, C TIIYOMHOW 3aTyxaeT: Ha
r1youne 200 M gaxke cuiibHOE BOJHEHHE He3aMeTHO. [Ipu npubnmxeHnu kK 6epery oT TpeHHs O JHO
CKOpPOCTb JBM)KEHMSI TOJOLIBBI BOJIHBI YMEHBIIAETCS, W TIpeOeHb BOJHBI ONPOKHUIBIBACTCS -
BO3HHMKaeT NMpuOoil. Y KpyTbIXx OeperoB, IJie PHEPrusi BOJH HE TacUTCA O JHO, CHJIa UX Yyaapa
nocturaer 30-38 T Ha 1 M2, BosHenus BCeil TOJIIIA OKEAHCKUX BOJI BBI3BIBAIOT 3E€MJICTPSCEHUS,
U3BEP)KEHMsI BYJIKAHOB, MPWIMBOOOpa3yrole CHibl. Tak, TOABOAHBIE 3EMIETPSACEHHUS U
U3BEPIKEHUSI BYJIKAHOB CTAHOBSTCS IPUUMHON LIyHAMH, PACIPOCTPAHSIOIINUXCS CO CKOPOCThIO OoJiee
700 xm/4. B oTkpbITOM OKeaHe JuHA IyHamu oreHuBaeTcs B 200-300 kM mpu BeICOTE OKOJIO 1 M,




4TO OOBIYHO HE3aMETHO JUIS CYOB. Y OeperoB BHICOTA BOJHBI IIyHAMH yBenuduBaeTcs 10 30 M, 4To
BBI3bIBAET KaTaCTpO(UUYECKUE Pa3pyILICHHUS.

Ilon neiictBuem cun nputskenust Jlynsl nu ConHUA BO3HMKAIOT IPUIMBBL M OTJIMBBI
OcoOeHHO 3aMeTHBI NMPHIKBBI, BbI3biBaeMble JlyHol. BcenenctBue BpaieHus 3emiid MPUIMBHbBIE
BOJIHBI IIEPEMEILIAIOTCS HABCTPEUY €€ IBMIKEHUIO - C BOCTOKA Ha 3anan. Tam, rae npoxoauT rpedeHb
MPWJIMBHON BOJHBI, BO3HUKACT MPWIMB, CMEHSIOIIMUNCA OTIMBOM. B 3aBUCMMOCTH OT YCIOBUU
NPUIMBBI MOTYT OBITH MOJYCYTOUHBIC (IJBa MPWIMBA M JIBa OTJIUBA 32 JYHHBIE CYTKH), CyTOYHBIE
(OmMH TPUIUB M OIWMH OTIMB 3a CYTKM) M CMELIaHHbIE (CYTOUHBIE M TOJYCYTOYHBIC HMPHUIUBBI
cMeHsIoT apyr apyra). ConHeunble NpuinBbl B 2,17 pa3za MeHble JIyHHBIX. JIyHHBIE U COTHEUHBIE
INPUWIKMBBI MOTYT CJaraThCsi U BBIUUTAThCS. BennunHa M xapakrep MOPCKUX MPUIMBOB 3aBUCAT OT
B3auMHOTO moJjoxkeHus 3emuu, Jlynsl u ConHia, oT reorpaguueckoil MIMPOTHI, TIIyOMHBI MOpS,
dbopmbl OeperoBoii JIMHUK. B OTKPHITOM OKeaHe BbICOTA MpUiIuBa He Oosiee 1 M, B y3KUX 3allUBax -
no 18m. IlpwimBHas BoiHA TPOHUKAeT B HEKOTOpble peku (Amazonka, Temsa) u, ObIcTpo
nepeMeniasich BBEpX MO TeUeHHUI0, 00pa3yeT BOASHOM Bajl BBICOTOM /10 5 M.

TeueHus B okeaHe BBI3BIBAIOTCS BETPOM, IE€PENAZOM BBICOTHI YPOBHS BOJBI U IJIOTHOCTH.
[maBHas mpuUYMHA MOBEPXHOCTHBIX TEYEHW - BeTep. B Oonee XONOAHBIX BOJaX OTMEUAIOTCA
TEIUIble TEYEHUs, B MEHEE XOJIOJHBIX — XOJIOoAHbIe. Teruible TeUeHHs HampaBisOTCS U3 Oosee
HU3KHUX IIUPOT B CTOPOHY Oojiee BBICOKUX, XONOJHbIe — Hao0opoT. Ha HampaBneHue TedeHus
BJIMSIET BpallleHue 3eMiid, 0OBsACHSoIIee OTKIOHEHHE UX BIPaBo B CeBepHOM MOIYIIApUU U BIEBO
- B HOxnoMm. Cucrembl NOBEPXHOCTHBIX TEUEHHMH B OKEaHaX 3aBUCAT OT HamNpaBICHUS
TOCHOZCTBYIOINX BETPOB, OT MOJOKEHUS M KOH(PUTYpAIlMH OKEaHOB. B TpomW4ecKkux MIMpoTax
yCTONYMBBIC BO3IYIIHBIE TEYCHHS HAJ OKeaHaMmM (Taccarhl) BBI3BIBAIOT CEBEPHOE M FOKHOE
[IacCaTHbIE TEYEHMs, HArOHAIOIIME BOLY K BOCTOYHBIM OeperaM MaTepukoB. Mexay HUMU
BO3HUKAET MeXIAaccaTHOe MpOTHBOTeUYeHHE. Boiabh BOCTOUHBIX OeperoB Ha ceBep M Ha IOT B
YMEpPEHHBIE LIUPOTHI YXOAAT TEIJIble TeUeHUs. B yMEpEeHHBIX IIUpPOTaX 3alaJHble BETPhI BbI3bIBAIOT
TEUEHHs, TepeceKarllue OKeaHbl C 3amajga Ha BOCTOK. [IpuumHbI TeyeHHil Ha TiyOuHE - pa3Has
IUIOTHOCTh BOJIbI, KOTOpass MOKET ObITh BbI3BaHa JABICHMEM MAacChl BOJbI CBEpXY (Hampumep, B
MECTaXx HaroHa WM CTOHa €€ BETPOM), M3MEHEHUSMU TeMIepaTypbl M COJICHOCTH. V3MeHeHus
IUIOTHOCTH BOJIbl — IMPUYMHA €€ BEPTUKAIbHbBIX IIEPEMEILEHUI: OIyCKaHUE XOJOAHON (uiu Ooiee
COJICHOM) M TMOABEM TEIUTOHN (MJIM MEHEE COJICHOK ).

C nepemelnieHueM BOJbI CBSI3aHbl CHAO)KEHUE TITYOMH KHCIIOPOIOM M JIPYTMMHM Ta3aMu U3
arMocdepbl U BBIHOC MUTATENBHBIX JII OPraHU3MOB BEIIECTB C IIYOMH B MOBEPXHOCTHBIE CIIOU.
MecTta MHTEHCHBHOIO IepeMelIMBaHMs BOAbI Haubosiee Oorarbl >ku3HbO. B MupoBoMm okeane
obutaer okono 160 ThIC. BUIOB XKMBOTHBIX U Oojee 10 ThIc. BUJIOB Bojopociel. Beiienstor Tpu
rpynnbl MOPCKMX OpPraHU3MoOB: 1) IUIAHKTOH - NACCHBHO IE€pEMEIaoIIuecs 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, MOJIIIIOCKH, pakooOpa3Hble U 1p.). Pactipenenenue
YKU3HU B IOBEPXHOCTHOM CJIO€ BOJIbI UMEET 30HAJIbHBII 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 MOPOJA BEpXHEH YacTH 3€MHOU KOpBI
OcHoBHast ux Macca oOpa3yeTrcsi BCJIEACTBHE MPOCAUYMBAaHUS C TOBEPXHOCTU JOXKIEBBIX, TalbIX U
peuHbIX BoJ. [JyOuHa 3aneraHus, HarpaBji€HHE W WHTEHCHUBHOCTH JBWXKEHHS MOJ3EMHBIX BOJ
3aBHCST OT BOJONPOHHUIIAEMOCTH TOpHBIX mopoA. [lo ycnoBusM 3ameraHusi Moa3eMHbIE BOAbBI
MOJPA3/EIAI0T Ha ITOUYBEHHBIE; TPYHTOBBIE, 3aJIETAI0IINE HA IIEPBOM OT IOBEPXHOCTH IOCTOSITHHOM
BOJIOYTIOPHOM CJIO€; MEKIIJIACTOBbIE, HAXOMASIIMECS MEXAY JBYMs BOAOYINOPHBIMH IUIACTaMHU.
I'pyHTOBBIE BO/IBI MUTAIOT PEKU U 03€pa.

Pexu - mocTosiHHbIE BOJHBIE NMOTOKU Ha MOBEPXHOCTU cylld. [T1aBHas peka ¢ MpUTOKaMu
oOpasyer peunyro cuctemy. [lnomans, ¢ KOTOpoil peka coOMpaeT MOBEPXHOCTHBIE U MOA3EMHBIE
BOJIbI, HA3bIBAETCS PEUHBIM OacceiiHoM. bacceilHbl cocemHuX peK OTHCNSIOTCS BOIOPA3CIIaMH.
CKOpOCTh TEYEHMsI PEKM HaXOAUTCS B NPAMOM 3aBUCHUMOCTU OT YKJIOHA PYCla - OTHOLIECHHUS



Pa3HOCTH BBICOTHI Y4aCTKa K €r0 JUIMHE. Y PaBHUHHBIX PEK CKOPOCTbh TEUEHUS PEIKO IpPEBbIIIAET 1
M/C, a y TOPHBIX peK — OOBIYHO Oojiee 5 M/c. BakHeilmel XapaKTepUCTHUKOW pEeK SIBISICTCS HX
IIUTaHUE — CHETrOBOE, JI0KIEBOE, JIEAHUKOBOE U MOA3EMHOE. BOJIBIIMHCTBO PEK NMEET CMEIIAHHOE
nutanue. J{oxkaeBoe MUTaHUE XapakTepHO JJISl PEK 3KBAaTOPUAJIbHBIX, TPOMMUYECKUX U MYCCOHHBIX
oOnacreil. Bomamu Taromero cHera IUTAIOTCS PEKM YMEPEHHOIO KJIMMAara C XOJIOJHBIMH,
CHEXXHBIMH 3UMaMU. JIeITHUKOBOE MUTAaHKE MOYYal0T PEKU, HAYMHAIOIIUECS B BBICOKUX, TOKPBITHIX
aeqHuKamMu ropax. Ilox3eMHbIe BOABI MUTAIOT MHOTHE PEKH, OJarofgapsi 4eMy OHU HE MEpEeChIXaloT
JIETOM U HE HCCAKAIOT MoAo JbAoM. OT NMUTAaHUS B 3HAYUTENILHON Mepe 3aBUCUT PEKUM peK -
U3MEHEHHE Pacxoia BOJbI IO CE30HaM Troja, KojeOaHHe ee )g)OBHH U U3MEHEHUE TEeMIIEpaTyphbl.
Camas MHOTOBOJHAsi B MHpe peka — Amazonka (220 000 m”/c B rox). B Hamieir crpane camas
MHOTOBOIHAs peka - Ermceit (19 800 m*/c B rox).

O3epa — BOIOEMBI 3aMeINICHHOTO BogooOMeHa. OHu 3aHMMaroT okoiio 1,8% moBepxHOCTH
cymm. Camoe 6onpioe u3 Hux - Kacnimiickoe mope, camoe riryookoe — baiikan. O3epa MoryT ObITh
CTOYHBIMHU (M3 HUX BBITEKAIOT PEKH) U OCCCTOYHBIMH (JUIICHHBIMH CTOKA); MOCIEAHHE 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. OCOOEHHO MHOTO 03€p B TYHApPE M JeCHOM 30He. B 3oHax ¢
HEIO0CTAaTOYHBIM YBJIa)KHEHHEM BO3HUKAIOT B OCHOBHOM BPEMEHHbBIEC BOJIOEMBI.

bonoma - n30bITOUHO yBIIaXXHEHHBIE YYACTKH CYIIU C BJIAroJIl0OMBON paCTUTEIbHOCTHIO U
cinoeMm Ttopa He Menee 0,3 M (c MeHbIIUM cjoeM - 3a0omoueHHbIe 3eMin). boiora oOpasyroTcs
BCJIEJICTBUE 3apacTaHus o03€p WIM 3a00JlauMBaHUsl CYIIM W TOAPA3JACNAIOTCS Ha HU3UHHBIE,
MUTAIOUIMECS B OCHOBHOM TPYHTOBBIMH BOJAMHU W HMEIOLIUE BOTHYTYI0 WU IUIOCKYIO
MIOBEPXHOCTb, IIEPEXOJHBIE U BEPXOBbIE, OCHOBHOE MHUTAHHE KOTOPBIX - aTMOC(EpHbIE OCAIKH,
MOBEPXHOCTh MX BbINykias. OOmias miomanbs, 3aHuMaemas OO0JOTaMH, COCTaBIsieT OKono 2%
IUIOLIA/IU CYIIH.

Jleonuxu - ABWOKYIIMECS MAaccChl JIbJla, BO3HUKILIKE Ha CyIIe B pe3yabTare HAKOIUICHUS U
IIOCTENIEHHOI'0 Ipeo0pa3oBaHusl TBEPAbIX aTMOC(epHbIX ocaakoB. OHU 00pa3yroTcsi TaM, IIe B
TEUYEHHE TO/la TBEPIbIX OCAJKOB BBINAAAeT OOJbIIE, YeM YCIEBAaeT pPAcTasTh U HCIAPHUTHCS.
I'panuna, BbIIE KOTOPOM BO3MOXKHO HAKOILJICHWE CHEra, Ha3blBaeTCsd CHErOBOM JuHuUEH. B
MOJISIPHBIX OOJIACTSAX OHA PACMOJIOKEHA HU3KO (B AHTApKTUJE - HA YPOBHE MOPs), Ha SKBATOpe - Ha
BBICOTE OKOJIO 5 KM, a B TPONHUYECKUX MIMPOTAxX - Bblle 6 kM. OneneHeHue ObIBaeT ABYX THUIIOB:
nokpoBHoe (AHTapktuaa, ['pennangus) u ropHoe (Aunscka, ['mmanau, I'maaykym, [Mamup, TsaHb-
[anp). JlenHuk nmeer obnacTud nNUTaHUA (TA€ MPOUCXOIUT HAKOIUIEHUE JIbJla) U CTOKa (TA€ ero
Macca yMEHbIIAeTcs 3a CUeT TasHUs, UCHapeHHs, MEXaHUYEeCKOTo OTKajbIBaHMsA). HakonmuBIIKCh,
Jiel HauWHAeT JABUTaThCs MO JEUCTBUEM CHIIBI TSDKECTH. JIGAHUK MOYKET HacTynaTrb M OTCTYHaTb.
Celiuac negHMKM 3aHuUMarOT okoino 11 % Bcell muomaau cymu, B 310Xy MaKCUMaJIbHOIO
OJIeJIcHEHUsI OHU TOKphIBaJin OKoJio 30% ee miomanu. B nennukax cocpegoroueno noutu 70%
3aIracoB IPECHOM BOABI Ha 3eMIIE.

Ammocepa — smo 6030ywHas 060104Ka 3emiau, KOMopas cOCMOUm U3 CMecu 2d308
(6030yxa), 600aH020 napa u npumecell (a3poszoneii). Bo3nyx y 3eMHOI MOBEPXHOCTU COAEPKHUT (T10
o0weMy) Oomnee 78% azora N2, okono 21% xucmopona 02 u menee 1% ocTambHBIX Ta30B, B TOM
uncie 0,93% aprona Ar u 0,03% muokcuaa yraepona CU2 [11, 19, 32]. CocraB ero HouTH Be3jie
OJIMHAKOB M Ojaromapsi TepeMenMBaHuI0 coxpaHsercs 10 BbICOTH 90-100 kM, a BbIIIe
npeoOnagatoT Gonee Jerkue rassl. BenenctBue Qortoxmmuueckux peaxiuii Ha Bbicote 20-30 kM
oOpa3zyeTcsi ClIOil MOBBIIEHHOTO cofepkaHusi 030Ha O3-030HOBBII SKpaH, KOTOPBIM 3a/1ep KUBAeT
IYOUTENbHYIO JUUIsl )KUBBIX OPraHU3MOB YAbTpaduoseToByI0 panuaiuio. KomudecTBo BoasHOTO napa
C yoaJeHHEM OT MOBEPXHOCTH OBICTpO majmaer. Ha BeicoTe 2 KM ero B 2 pa3a MEHbIIE, YeM Y
noBepxHOCTH, a Bbime 70-80 KM OH NpakTHUECKH OTCYTCTBYeT. B armocdepe mpuCyTCTBYIOT
TBEpJIble U KHUJAKUE NMpPUMECH (TbUIb, CaXka, Memnes, KPUCTAIUTUKY JIbJ1a U MOPCKOM COJIH, KareabKu
BO/Ibl, MUKPOOPTaHU3MBI, IIBLIbIIA PACTEHHH U TIp.).

B cooTBeTcTBHM C H3MEHEHHEM TeMIIepaTyphl C BHICOTOM BBIIEIAIOT: Tponocdepy (1o 15-
17 kM B Tponukax u 10 8-9 KM HaJ momrocami), crparocdepy (1o 50-55 kM), mezochepy (mo 80—



82 kM) urepmocdepy, MOCTEEHHO MEPEXOAALIYI0 B MEXKIIJIAHETHOE MPOCTPAaHCTBO. B Tponocdepe
u Me3ocdepe TeMmrieparypa ¢ BBICOTOM MOHIKAeTcs, a B cTparocepe u tepmochepe, Ha000pOT,
noBeimaercst (puc. 8.3). Ilo cremeHu wWoHM3anMU B atMocdepe BBIICISAIOT HeUTpocdepy (1o
BbICOTHI 80-100 KM) ¥ CHIIbHO HOHU3UPOBAHHBIN CiIoK -noHOChepy (BbIme 80-100 km).
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Puc. 8.3. BeprukanbHbli paspes3 atMocdephl, Ha KOTOPOM IOKa3aHbl CIIOH C

pa3NUYHON TeMIepaTypoH

Tponocdepa comepxxkutr 4/5 Bceit macchl arMochepHOro Bo3ayxa. 31ech 00pas3yroTcs
o0aka ¥ BBIMANAIOT Ocaakh. ATMmocdepa IolydyaeT HAMOOJIbIIee KOJIMYECTBO TEIJIOTHI OT
OTpaKEHHOH 3€MHOI MOBEPXHOCTHIO CONIHEUHOU paauanuu. [Toatomy B Tponocdepe Temmneparypa
BO3/lyXa C BBICOTOI 0OBIYHO MOHMXkaeTcs. Ho ecny 3eMHasi MOBEPXHOCTh OTAAET BO3AYXY OOJbIIIe
TEIJIOTHI, YEM 32 TO K€ BpEMsI MOJIYUYaeT, OHA OXJIAKIAETCA, OT Hee OXJIAXKAAeTCsl U BO3AYX Hal HEl,
U B ATOM cllyyae TeMIleparypa BO3JyXa C BBICOTOH MOBBIIIAETCA. TO MOXKHO HAOMIOAaTh JETOM B
HOYHOE BpeMsl, 3MMOM - HaJl CHE)KHOM MTOBEPXHOCTHIO.

Cpennsis Temmeparypa BO3[yXa B HIDKHEM JBYXMETPOBOM CJIO€ MJisi Bced 3emiu
coctaBisier +14 °C. Temneparypa Bo3ayxa M3MEHSETCS B TEUEHHE CYTOK M B TedeHue roza. B
CYTOYHOM €€ XO/e¢ HaOIIOJAaloTCs OJAMH MakCUMyM (IIOCJI€ NOJYyIHSA) U OOUH MMHUMYM (mocie
Bocxofa Comnma). OT 9kBaropa K MONIOCaM CYTOYHBIE aMIUIATYAbI KOJE€OAHUS TeMIleparypbl
yOBIBAIOT; HAJl CYIICH OHHM BCernaa OOJbIe, YeM HaJl OKeaHOM. AMIUIMTYABI TOJOBBIX KOJICOAHMIA
TEMIIepaTyphl BO3/1yXa BO3PACTAIOT C YBEIMYEHUEM IIMPOTHI; HA SKBATOPE OHU MEHBIIE CYTOYHBIX
(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 cylIeil; B MOJSPHBIX HIMPOTaX IOIOBbIE KOlIeOaHUs TeMIepaTypbl JOCTUTAIOT
30-40 °C.

Ha 3emne swidenaiom TemnoBblie Mosica, TPaHUIbl KOTOPBIX 3aBUCAT OT BbICOTHI CouHIIa,
IPOAOJDKUTENIBHOCTH JIHS, XapaKTepa 36MHOW MOBEPXHOCTH, NEPEHOCA TEIUIOTHl BO3AYIIHBIMH U
OKCaHMYECKMMM TEYEHHSAMH. |paHMIBI KapKOro Iosica SKBaTOPHUAJbHBIX IIHUPOT, TAE CPEIHSA
rojioBasi Temreparypa He omyckaercs Hike +20 °C, coBmagaloT ¢ IpaHUIAMH PaclpOCTPaHEHUs
najbM Ha CyIlle M KOpaJuloB B okeaHe. K »apkoMy MosiCy C ceBepa U 1ora IpuMbIKalOT YMEPEHHBIE
nosica, IJie CpenHsAs TeMmIeparypa CaMbIX TEIUIbIX MecsleB - uiois B CeBepHOM MONyIIapuu U
auBaps B OxxHOM - coctasisger +10 °C. D10 rpaHuna pacupocTpaHeHHs JIECOB. B IByX XOIOAHBIX
nosicax CpeniHsAs TemIleparypa caMoro Temioro mecsaua konednerca mexay +10 °C u O °C. Drto
IPaHULIA PACIIPOCTPAHEHUs TYHIpPHI. 3a HEW pacIoararoTcs JIeXkallue y MOJI0COB I0sca MOpOo3a,
TJIe CpeHsis TeMIieparypa camoro Teruioro mecsia Huxke 0 °C.

JaBneHue atMocdepbl Ha MOACTUIAIOUIYI0 TOBEPXHOCTh cocTaBisieT B cpeaneM 1,033 kr
Ha 1 oM (6ompme 10 T Ha 1 MZ). JlaBneHnue m3MepseTcs B MUJUTMMETpaxX PTYTHOTO CTOJIOA,
mmnOapax u rekronackaiasax (0,75 mm pr. ct. = 1 M0 = 1 rlla). MakcumanbHoe arMocgepHoe
napiieHre 816 MM pT. CT. 3aperucTpupoBaHo 3uMoM B TypyXaHCKe, @ MUHUMAJIbHOE - 641 MM pT. CT.
— B yparane «H»Hcu» Hag Tuxum oxeanoM. C BBICOTOM JaBJIEHUE MOHMKAETCS: HA BBICOTE 5 KM
OHO B 2 pa3za HWXKE€ HOPMaJIbHOTO, Ha BbicoTe 20 kM - B 18 pa3. I3meHenne naBneHust 00bSICHIECTCS
NEpEMELIEHNEM BO3/1yXa BCIEACTBUE €r0 HarpeBaHus U oxJaxkaeHus. HarpeBasch OT MOBEPXHOCTH,
BO3AYX pacliupsieTcss U ycTpemisiercss BBepX. /[oCTUTrHYB BBICOTHI, Ha KOTOPOW €ro IUIOTHOCTh
OKa3bIBaeTCs OOJbIIE MIOTHOCTU OKPYXKAIOILIETro BO3/yXa, OH pacTeKaeTcss B CTOpoHBI. [loaTomy
JTaBJICHHE Ha TETLTYIO MOBEPXHOCTh MOHUKAETCS, a HA COCEAHHNE YUYaCTKU - yBEINUUBACTCS.



B skBaTOpHasIbHBIX HIMPOTAX JABJICHHE BCErAa MOHM)KEHHOE, TaK KaK Har peBaroOLUMICS 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 XOJIOAHOTO Bo3yXa. OTTOK BO3yXa B NOJSPHBIE IIMPOTHI - IPUYMHA [TOHUKEHUS
JMaBICHHUS B yMEpPEHHBIX MHMpoTax. B pesynsrate ¢GopMuUpylOTCs TMosica MOHMKEHHOTO
(3KBaropraIbHBI U YMEPEHHBIE) U IOBBILIEHHOTO (TPONMYECKUE U TIOJSIPHBIE) JaBJICHUS.

Boznyx mepemenaercsi B Topu30HTaIbHOM HampasieHuu (Betep). CpeqHsss MHOTOJETHSIS
CKOpPOCTh BETpa y 3eMHOW MOBepxHOCTH 4— 9 m/c. MakcuMmanbHas HaOMIOAAeTCs Y TOOEPEkKbs
AnTtapkTuabel -22 M/c ¢ nopeiBamu 10 100 m/c. C BBICOTON CKOPOCTh BETpa BO3pacTaeT, JOCTHUTas
COTEH METpPOB B CeKyHAy. HampasieHue BeTpa onpenensercss Toi CTOpOHOM FOPU30HTA, C KOTOPOU
OH JIyeT, U 3aBUCUT OT pacHpeesieHUs JaBICHUS U OTKJIOHSIOUIETro JCHCTBUS BpalleHUs 3eMIIH.
Bo3ayx crpemutcs mepemeniarbCsi OT OOJIBIIETO JaBJICHUS K MEHbLIEMY IO KpaT4ailieMy MyTH,
OTKJIOHSSICH BiieBO B HOkHOM monymapuu u BrpaBo - B CeBepHoMm (puc. 8.4). Cxema mosICOB
TOCHOJACTBYIOIMX BETPOB OCIOXKHSETCA BIMSHHEM MAaTrepUKOB M OKEaHOB, (hopMupoBaHHEM
CE30HHBIX MUHHMYMOB M MakCMMYMOB JaBJIeHUs Haj cylieid. 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 BO3HUKAIOT MECTHBIC BETPHI
(6pu3sl, den, 6opa u T.1.).

B tponocdepe nmoctosHHO 00pa3yroTcs BUXPHU U3-32 PA3IMYHOTO aTMOC(EPHOTO AaBICHUS
U OTKJIOHSIOILEro JEeHCTBUS BpalleHus 3emid. B 3aMKHYTOH 00JacTH MOHM)KEHHOTO JaBJICHUS
BO3AYX YCTPEMIISIETCS K IICHTPY, OTKJIOHSSACH BIipaBo B CeBepHOM MOMyIIAPHH U BIIEBO - B KOKHOM.
B neHTpe OH MOJHUMAETCSI M PACTEKAETCSl B CTOPOHBI, TOXKE OTKIIOHSACH. OOpa3yeTcst BOCXOIAIINNA
BUXPb - IIUKJIOH, @ Y MMOBEPXHOCTH (HhOpMUPYETCS 00JaCTh TOHMKEHHOTO JTABICHUS C IIUKIUYECKON
CHUCTEMOM BETPOB (ot ,

nepudepun K LEHTpY). B = 190° .11,
3aMKHYTOM obnactu

TIOBBIIIICHHOTO JIABIICHUS , :
dopmupyercs HHCXOISAIIUI Fhttts (55 T
BUXPb - aHTHIHUKIOH, a ¥y e RS
MMOBEPXHOCTHU - 001acTh

MOBBIIIEHHOTO  JIaBIIEHUS  C
AHTHUIMKIAYECKOM  CHUCTEMOU
BETPOB (ot LEeHTpa K
nepudepun).  uximonsr u
AHTHUIMKIOHB 0COOEHHO YacTo
BO3HUKAKOT B YMEPCHHBIX Puc. 8.4. Tlosica naeneHus u — — ~ NOHMXCHHOC NaBJICHUE
LIMPOTAX. I[I/IaMeTp px TOCHOACTBYyIOMME BETPHI [19] + + < NOBBLILIEHHOE JaBJICHUE
nocturaetT 3—4 ThIC. KM TIpH BbicoTe 10 18-20 kM. [IWKIOHBI, BO3HUKAIONIHNE B TPOMUYCCKUX
mpoTax (TaiyHsl, yparansl), OTIMYAIOTCS OONbIIEH CKOPOCThIO BeTpa. Pa3pymmrenbHoN cuioi
007a1a10T CPAaBHUTEIHHO HEOOJIBIIINE BUXPH (CMEPYH M TOPHAJIO).

Bona B armocdepe comepuTcs B BUAE Mapa, Kamelek W KpucTauiukoB. [IporieHTHOE
OTHOIIIEHHE KOJMYECTBA BOJSHOIO Iapa, COIEPKAILErocss B BO3AyXe, K TOMY KOJIMYECTBY, KOTOpOE
MOXKET COJIEp>KaTbCsl MPU JaHHOM TeMIlepaType, UMEHYeTCS OTHOCUTEIbHOW BIAXHOCThIO. Yem
BbIIIIE TEMIEpaTypa BO3AyXa, TeM OOJbIle BOASHOIO Mapa OH MOXET colepkaTb. BoasHoil map
MOCTyMHaeT B arMocdepy B pe3ylbTare UCIIapeHUs ¢ TOBEpXHOCTHU. [Ipy MOHMKEHUH TeMIiepaTyphsl B
arMocdepe MOXET Ha4daThCsl KOHJEHCAIWs, KOTOpasl MPOSIBISIETCS B BUJIE POCHI, WHESA, TyMaHa,
obOmakoB. Pasnmuuaror obnmaka mepucthie (oOnmaka BepxHero spyca — Bbime 6000 M; oHu
MOJIYIIPO3pavHbIe, JICMITHBIC; OCAIKH W3 HUX HE BBIMAJIAIOT); CIOUCTHIC (cpemHero spyca - ot 2000
no 6000 M u HmwxHero - meHee 2000 M), KOTOpble B OCHOBHOM WU JAIOT OCAAKH, OOBIYHO
JUTUTENIbHBIC, O0JIOKHBIC; Ky4eBbIe (MOTYT O0Opa30BBIBATHCS B HIIKHEM SIPYyCE€ W JIOCTUTATh OYCHD
0OJIBIIION BBICOTHI; C HUIMH CBSI3aHBI TUBHU, Tpajl, Tpo3bl). Hanbomnkias o0nadHoCcTs HaOIIOMaeTCs B
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00JIacTSIX MOHMKEHHOTO JaBJICHUS; HaMMEHBIIas - B 00JAcTAX TMOBBIIMICHHOTO naaBieHus. Han
OKEaHOM OHa OoJibllie, YeM HaJ CYIIeH, Tak KaK 3/1eCh B BO3Ayxe OobIle Biard. AOCOTIOTHBIN
MakcUMyM 00naqyHOCTH - Hag CeBepHOIl ATiaHTHKOHM, aOCOMIOTHBI MUHUMYM - HaJl AHTApKTHIOU
U TPONMUYECKUMHU MyCThIHAMH. Obnaka 3a/ep>KUBalOT COJHEYHYIO PaTUaIUIo, UIYIIYI0 K 3eMHOMN
IIOBEPXHOCTH, OTPAXKAIOT U PACCEUBAIOT €€, a TAKXKE 33JCpPKUBAIOT TEIUIOBOE M3IyYEHHE 3€MHOMN
MOBEPXHOCTH.

Brimajaromue ocagku MOTYT OBITh KHJIKHMHE (JIOKIb) U TBEPABIMH (CHET, KpyIia, Ipaj).
Ocaaxu U3MepsIFOTCs CII0EM BOAIbI (B MIJUTUMETPaX ), KOTOPBI 00pa3yeTcs, €Clid BbINaBIllas BOja HE
CTEKaeT W He ucnapsiercs. B cpeanem 3a roa Ha 3emutto Bbinagaet 1130 MM ocakoB, U3 HUX MOYTH
MOJIOBMHA - B OKBATOPUAIbHBIX IIHPOTaX. B HampaBieHUU OT HSKBAaTOPUAIBHBIX UIMPOT K
TPONIUYECKUM KOJIMYECTBO OCAAKOB YyObIBaeT. B yMepeHHBIX HMpOTax MX KOJUYECTBO CHOBA
YBEJIMYUBAETCS, B MOJSIPHBIX - yObIBaeT. Hajy okeaHoM oca/ikOB BbINAaeT OOJbIe, YeM HaJl CyIIeH,
HaJ XOJIONHBIMHM TE€UYEHHSMHU OCAJIKOB MEHbILE, YeM Haj TerulbiIMu. Ha Xapakrep pacnpenencHus
0CaJIKOB Ha CyIIE BIUSIOT YJAJICHHOCTh OT OKeaHa U penbed 3eMHOM moBepxHOCTU. bombie Bcero
OCaJKOB HAa HABETPEHHBIX CKJIOHAX TOp, C BBICOTOM HMX KOJMYECTBO YOBIBACT, MPHYEM BBIIIEC
CHETOBOW JIMHUM TBEpPIbI€ OCAIKW HE YCIEBAIOT TasATh M HAKAIUIMBAIOTCA B BUJEC CHEKHUKOB U
JenHUKOB. brarojaps Manoil TEmIONPOBOJHOCTH CHEr IpPElOoXpaHsieT MOYBYy OT IPOMEp3aHMUs,
pacTeHus — OT rubeny; B HEeM HAKaIlUIMBAIOTCS 3amachl BOJbI, pacXoJyeMble JIeTOM. Taiibie BOZBI
NOMOJHSIOT ~3amachl TPYHTOBBIX BOA, O3€p M peK. AOCOIMIOTHBIH MaKCHUMyM OCAaJIKOB
3apeructpupoBat B Uepanynmku (Muaus) - 26 461 mm/ron, aGCOMOTHBIA MUHUMYM - B ITyCTBIHSIX
Atakama u JluBmiickas, TA€ OCaJIKH BBINANAIOT HE KaxAbld roa. Ho TONBKO MO KOJTUYECTBY
BBIMA/IAIONIUX OCAJIKOB HENb3s CYAUTh 00 00ECIEYeHHOCTH TEPPUTOPUH BIArOW - yBIAKHEHHH.
Heo0xonumMo yuuThIBaTh BO3MOXKHOE HUCIIAPEHHE (UCIAPSiEeMOCTh), KOTOPOE 3aBUCUT OT KOJIMYECTBA
COJTHEUHOM pajfalyu: 4eM paauanuu 0oJblie, TeM O0blle MOKET UciapuThes Biaru. [lo crenenu
YBIIQ)KHEHUS BBIACIISAIOTCS BIaKHBIE (TYMUIHBIC) U CyXue (apuaHbIe) 001acTu.

Atmocepa 3emnu mpeAcTaBiseT COOOM B3aUMOCBSI3aHHYIO CHCTEMY JABIDKYIIMXCS
00beMOB Bo3nyxa. bonbpmme o00beMbl BO3gyxa B Tpomocdepe, obiamaromme MPUMEPHO
OJTMHAKOBBIMU CBOMCTBaMHU, HA3BIBAIOTCS BO3AYIIHOW Maccoid. Jlig Hee xapakTtepHO oOiee
HamnpasiaeHue nepeMeuieHus. CBou CcBOICTBa (TeMIeparypy, BIIaXXHOCTb, 3albJIEHHOCTD)
BO3/YIIHAsT Macca MPUOOPETaeT, CONMPHUKACASACH C MOJACTHIIAIONICH MOBEPXHOCTHIO, HAJl KOTOPOMH
3azepkuBaeTcs. Boienstorcs maBHble (30HAJIBHBIE) TUIIBI BO3AYIIHBIX Macc, (OpMHUpYIOIIHECS B
HIMPOTHBIX MOsICaX ¢ pa3HbIM aTMOC(HEpPHBIM JaBICHUEM: SKBaTOpUasbHasl - TeIiasi U BIaKHAs; JIBE
TPONUYECKUE - TEIUIbIe M HaJ MaTEepUKAMU CyXHE; JIB€ BO3AYIIHBIE MACChl YMEPEHHBIX IIUPOT -
MeHee TeIulble M Oojiee BIaXHbIE, YeM TPONHYECKHEe, HO Oojee TeIulble M BIAXHbBIE, YeM
apKTHuYeCKas M aHTapKTUYecKas; apKTHYecKas W aHTapKTUYecKas - XoJoJHble u cyxue. Kpome
MOSICOB ITOCTOSIHHOTO NpeObIBaHMs BO3AYIIHBIX MAacC BO3HHMKAIOT I0s5iCa, B KOTOPBIX 3UMOMH
TOCIIOJICTBYET OJHA BO3AYIIHAas Macca, JeToM - apyras. Hamnpumep, yMmMepeHHBI BO3AyX
bopMupyeTcs U3 TPOMHUECKOTO U apKTUYECKOTO (aHTapKTHUYECKOTO).

Bce BozmymiHble Macchl CBsI3aHBI MEXKIY COOOM OOIIeH IUpKysiuend B Tporocdepe.
BHyTpu T1naBHBIX (30HANBHBIX) THUIOB BO3AYIIHBIX MAacC CYIIECTBYIOT KOHTHHEHTAIbHBIN
(MaTepuKOBBIM) M OKeaHMYeCKHil (Mopckoi) moaTumbl. ITaBHBIMM (aKTOpaMu LHUPKYISLUU
BBICTYNAlOT Jyuucras sHeprus CosHL@a, BpallleHue 3€MJIM BOKPYT OCH M XapakTep 3E€MHOHN
MOBEPXHOCTH.

Jlnst aHanmu3a MPOLIECCOB U SBJIEHUI pa3HOro MPOCTPAHCTBEHHO-BPEMEHHOrO MacuiTada,
MPOUCXOJSIIMX B aTMocdepe, CYIIECTBEHHbl TaKhe MOHATHUS, KaK IMorojaa u kiaumar. [locooa —
cocmosinue ammocghepvl 8 OAHHOU MECMHOCMU 8 OAHHbIIL MOMEHM U 30 KAKOU-MO NPOMENCYMOK
eépemenu (cymku, nedenio, mecay). Iloroma xapakrepusyercsl JMeMeHTaMu (TeMIieparypa Bo3ayxa,
BIIAXKHOCTh, JaBJICHME) U SBICHUSIMHU (BeTep, obOnaka, armocdepHble ocajaku). MHoraa siBieHUs
MOTOJIbl HOCSIT HEOObIYalHbIN UM KaTacTpo(UUECKU XapakTep: yparaHsl, Tpo3bl, JIUBHU, 3aCyXH.
I'maBHBIE NPUYMHBI U3MEHEHHUS MOTO/IbI - U3MEHEHHE KOJIMUECTBA COJTHEYHOTO TEIlIa, IEPEMEILIEHNE
BO3AYIIHBIX Macc, aTMOC(hEpPHBIX GPOHTOB, IUKIOHOB ¥ AHTULIMKIIOHOB.

Bonpoc 4. 'eotuHaMu4eckue npoueccsl



OOnuk Hamiel IUTAHETHI HE SBISETCS YeM-TO 3aCTHIBIIMM, pa3 H  HaBCeraa
chopmupoBaBimuMcs. brarogaps pa3HooOpa3sHbIM TI'e€OAMHAMUYECKUM TMPOILIECCAM IMPOUCXOAUT
IIOCTOSIHHOE BMJIOM3MEHEHHE 3€MHOM KOpbl M €€ IIOBEPXHOCTH, CO3HAIOTCSl YCJIOBUS JUIS
BO3HUKHOBEHUSI HOBBIX TOPHBIX MOPOJA U PA3pPYLICHUS yXKe CYIIECTBYIOIINX. JTH MPOLECCHI ACTAT
Ha JaBe OonpIIMe TPYyNIbl — DHJIOTCHHbIC (BHYTPEHHHE) M OSK30TCHHBIC (BHEIIHUE).
[eonrHaMuyecKkue MPOLECChl TECHO CBsI3aHBl B IMPOCTPAHCTBE M BO BPEMEHH, a CaMO HX
B3aMMOJECHCTBUE UMEET CJIIOKHBIA U BO MHOTOM IIPOTUBOPEUYUBBIN XapaKTep.

PaccMoTpuM OCHOBHBIE T'€OAMHAMUYECKHE IIPOLIECCHl W HEKOTOpPbIE pe3ylbTaThl HX
B3aUMOJICUCTBUS.  DHOOCEHHbIMU — HA3BIBAIOM  NPOYECCHl,  BbI3GAHHbIE — NPEUMYUIECMBEHHO
BHYMpeHHUMU cunamu 3emau u npoucxooawue 6 ee Hedpax. OHU 0OYCIOBIEHBI HEPIrHEH,
BBIJICJISIEMON MPU PA3BUTUU BEILIECTBA 3€MJIU, EHCTBUEM CHIIBI TSKECTH U CUJI, BOZHUKAIOLIUX TIPU
BpallleHuu 3eMJIM, a MPOSBISIOTCA B BUJE TEKTOHWYECKUX ABM)KCHUN (MENJICHHBIC MOIHATUS U
ONyCKaHWs 3€MHOM KOpBI, CKJIQAYaTOCTH, OOpa30BaHME KPYMHBIX JJIEMEHTOB penbeda,
3eMJIETPSCEHHUS), MPOLIECCOB MarMaru3Ma (BBIIUJIABICHUS, MEPEMEIEHUsI U 3aCThIBAHUS Marmsl),
MeTamophu3Ma TOPHBIX TOPOoA ¥ (GOPMUPOBAHUS MECTOPOXKICHHUH MOIE3HBIX MCKomaeMbix [1, 10,
12, 22, 35].

Texmonuueckue O8udicenuss TIPUBOAAT K AedopManusiM (HapyIICHUSIM) BEPXHHUX dYacTei
36MHON KOpBbl. BBIOensioT pa3pblBHbIE HApYIICHHs, COMPOBOXKIAEMbIE IEpeMeleHUEM
Pa30pBaHHBIX YacTed Ie€OJOTrMYECKUX TeJl JPYr OTHOCUTENBHO JIpyra, M CKJlaJuaTble HapylIeHHS,
KOTJIa MTPOUCXOTUT M3MEHEHHE 3ajieraHusi cjIoeB 0e3 M3MEHEHHs CIUIOIIHOCTH TOPHBIX MOPOJ, T.C.
BO3HHKAIOT  HM3THOBI  IUIACTOB -  CKJIQAKH; MPOIECC WX  O0pa3oBaHHWs  Ha3bIBAIOT
CKJIaIKOOOPa30BaHUEM WIIH CKIIAA4aTOCThIO.

TekToOHMYECKHE IBMKEHHUS MOXKHO pAa3[eiuTh HAa TOPU3OHTAJIBHBIE U BEPTUKAJIbHBIC.
[opu3oHTaNbHBIEC IBIXKEHHS UTPAIOT 3HAYUTEIHHYIO POJib B (hOpMUPOBaHUU TUTOChEPHI U perbeda
36MHOM IMOBEPXHOCTH U HAXOIATCS B (DOKyCce BHUMAHHS TEKTOHUKH JINTOCHEPHBIX TUIUT, KOTOPAast B
HACTOSIIIEe BpeMsl CTaja, MoXanyid, Haubosaee YHUBEpPCAIbHON KOHIICTINEH, OObSICHSIONIEH MHOTHE
ABJICHUS Ha 3eMiIe.

B ocHoBe 370l KOHUENIMU Jexar cienyronue noioxenus [1, 28-30, 35]. Bepxuss 4actb
3eMiu pas3zesseTcsl Ha JIB€ 0OOJIOUKH - JKECTKYIO U XPYIKYIO JuTochepy u Oosiee MIaCTUUHYIO U
NOJBMXKHYIO acTeHocdepy. Jlutocdepa moapazaensercs Ha HEKOTOPOE KOIMYECTBO IUIUT (puc. 8.5).
OcHoBaHMEM ISl UX pasTpaHUUYEHUs] CIY)KUT pa3MEUIeHHE O4aroB 3eMJIETPSACEHUM, TaK Kak
ceficMuueckast PHEprusi B OCHOBHOM BBIJCNISETCS HA TPaHMIIAX MEXIY IUIMTaMU. B OONbIIMHCTBE
CIIy4aeB, XOTS U HE BCET/a, 3TH IPAHUILIBI YETKO BBIPAYKECHBI.
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Puc. 8.5. Jlutocepusie mimTsl 3emud. Malble MIMTE H MEKPOIUIMTBE X —
Xyan-ge-Pyka; Ko — Kokoc; K — KapuOcekas; A — Apapuiickast; Kr — Kurakckas;
N — Unnoxuraiickas; O — Oxorckas; @ — OuwimnnuHackas; | — JHBEPreHTHRIE

rpaHuisl (OCH CrpeluHra); 2 — KOHBEPreHTHHIC TPAHHIBI (30HBI CyOMyKIMH,
peXke — 30HbI KOJUIM3KH); 3 — TpaHC(OpPMHEIE pa3iioMBl U NPOYHE TPAHHUIEL 4 —
BEKTOPHI «abCOMIOTHBIXY [ABHAKeHHH nurocdepHsix mmut [30]. MakcnMansHas

ckopocTh okono 10 cm/rox

Habmomaror Tpu poja B3auMHBIX mepeMenieHnid mT: O JUBEPreHTHBIC TPAHUIIbI, BIOIb
KOTOPBIX IIPOUCXOIUT Pa3ABMKEHUE TUTAT (CIIPEIMHT);

(0 KOHBEPreHTHBIC T'PAaHUIIBI, BIOJIb KOTOPHIX MPOHCXOTUT CONMKEHUE IUIUT, OOBIYHO
BhIpaXKAIONIeeCs B MOJOJABUTAaHUH OJHOM IUIMTHI MOX IpYryro. [Ipu 3TOM BO3MOXKHBI: CYOIyKIIHS,
KOITla OKEaHCKas IUIMTA IIO/I0/IBUraeTCsl IO0J, KOHTUHEHTAlbHYIO (oOpa3yercss aKKpelHOHHas
npU3Ma, HapallyuBaroias KOHTHHEHTAIBHYI, OKPAHHHYIO WM OCTPOBHYIO JIYTy); OOIYKIIHS, KOTIa
OKeaHCKas TumTa (Kopa, Jmrocdepa) HAIBUTACTCS HA KOHTHHEHTAIBHYIO, KOJUTU3HS, KOTJ/a
CTAJIKUBAIOTCS JIB€ KOHTHHEHTAIbHBIE MIUTHI (OOBIYHO C TOAJABUIOM OJHOM MO APYTYI0), KOTOopas
MOPOXKIACT CIOKHYIO KOPOBYIO CTPYKTYPY U TOpooOpa3oBaHKCE;

¢ TpaHcOpMHBIE TPAHMIIBI, BIOJIh KOTOPHIX MPOUCXOAWT TOPU3OHTATBHOE CKOJBKEHHE
OJTHOM TITUTHI OTHOCHTEIIFHO JPYTOH IO TUIOCKOCTH BEPTHKAILHOTO TPAHC(HOPMHOTO pa3jioma.

B npupoze npeobianaroT rpaHUIlbl IEPBBIX ABYX TUIMOB. [IpdeM nuBepreHTHbIC TPAHULIBI
HpI/IyqueHI)I K OCEBBIM 30HaAM CpeJlI/IHHO-OKeaHI/I‘-IeCKI/IX Xpe6TOB U MCXKKOHTHUHCHTAJIbHBIM pI/I(l)TaM
(KpymHBIM JIMHEWHBIM TEKTOHHYECKHM CTPYKTypaM 3€MHOH KOpbI, OOpa30BaBIIMMCS TJIABHBIM
00pa3oM TMpu TOPU3OHTAIBHOM pPACTSHKCHHUH KOpbI), a KOHBEPIreHTHBIE - K OCEBBIM 30HAM
ITyOOKOBOJHBIX JKEJIOOOB, COIMPSHKEHHBIX C OCTPOBHBIMHU JTyraMu. Ha AMBEpreHTHBIX TpaHUIAX
MIPOUCXOUT HEMPEPHIBHOEC POXJICHUE HOBOW OKCAHWYECKOH KOPBI, KOTOpas IepeMeIaeTcs
acTeHoc(pepHbIM TEYEHHEM B CTOPOHY 30H CYONYKIMH, TJ€ OHa IOIIOIIAETCS Ha TIyOWHE.
Cuutaercsi, 9T0 00beM TOIIONMAEMOW B 30HAX CYOIYKIIMM OKECAaHWYECKOH KOPBI paBeH 00beMy
KOpBI, oOpa3ymomeiicss B 30Hax crpenuHra. brmaromapst stomy paguyc u o0beM 3eMiIM OCTalOTCs
0oJjiee UM MEHEE MOCTOSTHHBIMU.

OCHOBHOU MPUYHHON TOPU3OHTAIBLHOTO JABUKECHUS TUIUT CYUTAETCS KOHBEKIUS B MaHTHH,
BBI3bIBACMAsl €€ pa3orpeBoM. [Ipw ASTOM CpeMHHO-OKCaHWUYECKHe XpeOThl ¢ WX pudramu
pacmonaraloTcss HaJl BOCXOMSIIMMU BETBIMH TEUYCHHH, a TIIIyOOKOBOJHBIE keinoba - Haja
HUCXOAAMMHA. HoBOOOpa3oBaHHas OKeaHWUYECKas JIMTocdepa IBUKETCS K kKelro0aM, MOCTSIICHHO
OXJIAXKASICh, YIUIOTHSISICh M YBEIMYMBAs CBOIO MOIIHOCTH 3a cueT acTeHocdepsl. PesynsratoM aToro
SBIISIOTCS HUCXOJAIINE BEPTHUKATbHBIC ABI)KCHHUS. B KOHEYHOM cueTe OKeaHCKas IuTocdepa
CTAaHOBHTCS TsDKeJIee TMOJCTHIIAIONICH acTeHoc(hepsl W TOTPYy)KaeTcs B Hee BIOIb OKECAHCKHX
CKJIOHOB TJTYOOKOBOJIHBIX JKEJI00O0B.



BeprtukanbHble ABIKEHHS UMEIOT ele Oosee pazHooOpasHble MpuuuHbL. [logHaTus Moryt
OBITH 00YCITIOBJICHBI MMOABEMOM 00JI€€ JIETKMX BBITUIABOK U3 aCTeHOCHEPHI (KOTOPBIH OJHOBPEMEHHO
CIIY’)KUT TIPUUMHON PACXOASIIUXCS TOPHU3OHTANBHBIX JBIKCHUH), @ TAKKe Pa3orpeBOM JTUTOCHEPHI
Ha/l 3TUMM BOCXOJSIIMMH TOPSYMMU MaHTUHHBIMU CTpysaMH. OmycKaHHs B OKE€aHaX CBS3aHbI C
OXJIXKJICHHEM JUTOC(EpPhl TI0 MEpe €€ yNaJeHUs OT OCeH CIpEeAMHIra U MaKCHMajbHBI B 30HaX
ITyOOKOBOJHBIX 7K€J1000B. B 30HaX, BHIXOJAIINX HA TOBEPXHOCTh BJIOJb OCEH KeI000B, OIyCKaHHe
BHOBb CMEHSETCS IMOJHSATHEM BCIIEACTBUE CKYYMBAHMSA, HArPOMOXKICHHS OCAJKOB M HAKOIUICHUS
IPOJIYKTOB BYJIKaHWYECKOM aedrenbHocTH. [Ipomeccsl pernoHampHoro Meramopdusma u
IPaHUTOOOPA30BaHUS BEAYT 3[€Ch K YBEIMYCHHUIO MOIITHOCTH JIETKOM KOHTUHEHTAJIBHOM KOPBI, @ 3TO
B CBOIO OdYepelb INPHUBOAUT K €€ BCIUIbIBaHMIO. C JaHHBIM IIPOLECCOM CBSI3aHO 0OOpa3oBaHUE
NEPBUYHBIX TOPHBIX COOPYXEHUU. BTOpruYHbBIE TOpHBIE COOPYKEHUST (POPMUPYIOTCS O] BIUSHHEM
CTOJIKHOBEHMsI KOHTHHEHTAJIbHBIX IIJIMT, B PE3YJbTaTe YEro YBEJIWYMBAETCS TEIUIOBOM IOTOK, YTO
CHOCOOCTBYET MOABEMY acTeHOC(hEpH! U pocTy NOAHATUH. CUUTACTCS, YTO OMyCKaHUE TEPPUTOPUH
MOXeET OBITh CBA3aHO € (OPMUPOBAHMEM JIEIHUKOBOro WuTa (AHTapkTuaa, ['peHnanmus) u
noabeMoM obJacTeil, 0CBOOOAMBIIMXCS OT JIEAHUKOBOTO TOKpOBa Onarofgapsi CHATUIO HArpy3KH
(banTuitickuit u Kanaackuii muThl).

3emnempacenusmu Ha3vI6AOM NOO3EMHbIE MONYKU U KOIeOAHUS 3eMHOU NOBEPXHOCMU,
B03HUKAIOWUE 8 pe3YIbmame 6He3aNHbIX CMEWeHULl U Pa3pbleo8 8 3eMHOU KOpe U 6epXHell yacmu
Manmuu u nepeoarowuecs: Ha 6oabuUue paccmosnus 8 eude ynpyeux xonedoanuti. Habmonenus 3a
3eMJIETPSICEHUSIMU BEAyTCsl C JApeBHEMIIMX BpeMmeH. JleTanbHble OMNMCAaHUS 3E€MJIETPSICEHUH,
HaOMIOAaBIIMXCS C cepeauHbl | TeIcsdeneTwss 00 H.3., JaHbl snoHmamu. CucreMarudecKue
WHCTPpYMEHTalbHbIe HabmroneHus: Hayatel BO Bropoil monoBuHe XIX B. (b.b. Tonuuein, 3. Buxepr,
b. I'yrenbepr, A. MoxopoBuund, ®. Omopu u 1p.).

CunbHble 3eMIIETPSACEHHs] HOCAT KaTacTpo(UUeCcKHil XxapakTep, ycTynas IO YUCIy JKepTB
TOJIBKO Taii(pyHaM M 3HAYUTEIHHO (B ECATKHU pa3) onepexasl M3BepKeHUs ByJakaHOB. KommuecTBo
cJ1a0bIX 3eMJIETPSICEHUI ropasfo Oosblie, YeM CHJIBHBIX. Tak, Ha COTHU ThICSY 3€MJIETPSICEHUH,
€XKEroZiHO HaOIr01aeMbIX Ha 3emile, IPUXOASITCS €AUHUIIbI KaTaCTPOPUUECKUX.

TepputopuanbHoe pacrpefesieHue 3eMJIETPSICEHU HEpaBHOMEPHO U Ompeaessercs
NepeMeIeHIEeM U B3aMMOJCHCTBHEM JUTOC(EPHBIX IIUT. VI3BECTHBI Ba TJIABHBIX CEHCMUYECKHX
nosica: TUXOOKeaHCKUH, OXBaThIBaIOLINH KosiblioM Oepera Tuxoro okeana, u Cpeau3eMHOMOPCKHUH,
IIpOCTUpArOIIMiiCs yepe3 or EBpasun ot Ilupeneiickoro nosyoctpoa Ha 3amaje 10 Manaickoro
apxuresnara Ha BOCTOKe. B mpenemax oOkeaHOB 3HAUUTENBHOW CEHCMHMYECKOH AaKTHBHOCTBIO
OTIIMYAIOTCSA  CPEIMHHO-OKeaHWYecKue XpeOTel. Ouarm 3emIeTpsCeHHIl pacronararorcs Ha
mryounax g0 700 kM, HO 3/4 ceiicMuyecKkoil HEpruM BbLAETSAETCA B Oyarax, HaXOASALIMXCS Ha
m1youne He Gonee 70 kM. Pa3smep ouara karacTpouyecKux 3eMIIETPSICEHUH MOXKET JIOCTUIaTh
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
3aBHCUT OT IIYOMHBI Ouara M MAarHUTYIbl 3€MIIETPACEHUs, ClyXalleil Mepoil ero 3SHepruu.
M3BecTHOE MakCcMMalbHOE 3HAY€HME MarHUTYAsl Onu3ko k 9. C yBenuueHHWEM MarHuTyabl Ha
enuHuIly 3Heprus Bo3pactaeT B 100 pa3, Hanpumep Npu TOTUYKE ¢ MArHUTYAOH 6 BEICBOOOXKAAETCS B
100 pa3 Gombiie sHepruu, yeM npu Maruutyae S. lllkana marHuTyq umeHyeTcs mkainoi 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-llInonxoiiepa-Kapuuka), Bocxomsmas k mkane Mepkanu-Kankanu (1902), B
ctpanax Jlarunckoit Amepuku npunsara 10-6amnbHas mkana Poccu-®opens (1883), B SAnonun - 7-
OammpHas mkana. ONeHKa HHTEHCHBHOCTH, B OCHOBY KOTOPOH ITOJIOKEHBI OBITOBBIE MOCIIEICTBUS
3emueTpsicenus, B mkaine MSK-64 3adukcupoBana cienyrommm o6pazom:

1 ©Oam - He omIyIIaeTCst HUKEM, PETUCTPUPYETCS TOJIBKO CEHCMHYECKUMHE MTPHOOpamH;

2 0ala — MHOT/IA OUIYIIAETCs JIIObMHU, HaXOJIIIUMUCS B CHIOKOMHOM COCTOSIHUY;



3 Oaia - omrymaeTrcs HEMHOIMMH, 0oJiee 3aMETHO B TIOMEIICHHUSIX Ha BEPXHUX ATaXKaX;

4 OGamna - ourymaercs MHOTUMHU (OCOOCHHO B MIOMEIIEHUSX ), B HOUHOE BpeMsI HEKOTOPBIC
IpOCHINAOTCst. BO3MOXHBI 3BOH TOCYIBI, Apede3KaHne CTEKO, XJIOMaHbe ABEPEi;

5 0auIoB - OLIyIIAETCs MOYTH BCEMM, MHOTHE HOUBIO IpochinatoTcs. Kayarorcs Bucsune
IIPEIMETHI, TIOSBIISAIOTCS TPELUHBI B OKOHHBIX CTEKJIAX U IUTYKATYpPKE;

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

7 0aJIJIOB - MOSIBJIAIOTCS TPEIIMHBI B IITYKaTypKe M OTKAaJIbIBAIOTCS OTIEJIbHBIE €€
KYCKH, TOHKHE TPeIIrHbI B cTeHaX. OIylatoTcs TOIYKU B aBTOMOOUIISAX;

8 0ayioB - OOJbIIME TPEUIMHBI B CTEHAX, MaJeHUE TPYO, MaMATHUKOB. TpemmuHbl Ha
KPYTBIX CKJIOHAX U B CHIPOM I'PYHTE;

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

106am10B - 00BajIBl MHOTHX 31aHUH, HCKPUBIICHHE KeJIE3HOIOPOKHBIX PenbcoB. ONONI3HH,
00BaJIBI, TPEMIUHKI (10 1 M) B TpyHTE;

116an710B - MHOTOYHCIICHHBIC TUPOKHUE TPEIIMHBI B 3eMIIe, 00BaJIbl B TOpax, OOpyIICHHE
MOCTOB, TOJIbKO HEMHOTHE KAMEHHbIE 3/IaHUS COXPAHSIOT YCTOHUUBOCTS;

126amm0B - 3HAYMTEIbHBIE W3MEHEHHs pelibeda, OTKIOHEHHE TEUYEHHUS PEK, MPEeIMETHI
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»
KaracTpoUYEeCKNX KaprarcKuX 3eMIIETpsiCeHud B ropax Bpanua B PymbiHUEM;, 5TH ke
3emieTpsiceHuss B Onmu3kod K PymblHMM  MonpaBun  omrymaroorcs  Kak  7-8-0ayuibHBbIE.
[TponomKkuTEnbHOCTh 3EMIIETPSCEHUN pa3nuuHa. Hampumep, 3emiierpsicenne Ha octpose Jlucca B
CpenuzemHoM mope mmuiock Tpu roga (1870-1873), olmiee KOITUYECTBO TOITYKOB 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 pesynbrate [oOu-Antaiickoro 3emmuerpsicenuss 1957 r. ¢ wmarHutymoit 8,5 u
MHTEHCUBHOCTHIO 11-12 6asijioB BOZHUKIN J1Ba 03€pa, MTHOBEHHO 00pa30Bajics OIPOMHBII HAJIBUT B
BUJIE KAMEHHOW BOJHBI BbICOTOH 10 10 M, MakcumanpHOE cMelieHue 1o copocy gocturnio 300 M u
T.I.; TeppuTopus pazmMepoM ¢ Jlanuto miu [onnanauio Gbl1a MOJHOCTRIO paspyueHa. 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 rnpousounuio 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. Bonbiime mnorepu mNpH 3eMIIETPSACEHMSX OOBIYHO CBSI3aHBI C BBICOKOH INIOTHOCTBIO
HaCEJIEHUs, NMPUMHUTHUBHBIMU METOJaMH CTPOMUTENIbCTBA, OCOOCHHO XapaKTePHBIMU ISl OETHBIX
PETHOHOB.

B konme XX B. JeATENbHOCTh YEJIOBEKA, MPUHABIIAS IUIaHETapHbIE MaclITalObl, cTana
IIPUYNHON HMCKYCCTBEHHO BBI3BIBAEMON CEHCMHUYHOCTH, BO3HHUKAIOLIECH, HaIpUMEp, IPH sIEPHBIX
B3pbiBax (ucnbiTaHus Ha mnonuroHe Hesana (CHIA) vHMIMMpPOBANM THICSYM CEHCMUYECKUX
TOJYKOB), IIPH CTPOMTEIBCTBE BOJOXPAHWINLI, 3allOJIHEHUE KOTOPBIX HHOIZA IPOBOLIMPYET
CUJIbHBIE 3emiieTpsceHus. Tak ciaydmiioch B MHauu, Korma coopyxeHue Bomoxpanwiuiia KoitHa
BBI3BAJIO §-0alsIbHOE 3€MIIETPSCEHUE, TPU KOTOPOM 1oru6io 177 yenoBek.

Maemamusm - npoyecc 8vbiniasieHus mMazmol, ee OAlIbHeUue20 pa3eumus, nepemeljerus,
63aUMO0eUCmEUs C MEEPObIMU 20PHLIMU HOPOOamMu U 3acmeiéanus. Mazma - smo pacnnagnennas
macca, obpasyrowasacs 6 2n1younHulx 30Hax 3emau. [Ipy BHEIPEHNH MarMbl B 3eMHYIO KOPY WIH NpU
€e M3JIMSHUM Ha TOBEPXHOCTh 3eMid (HOPMHUPYIOTCS MarmMaTHdeckue ropHble mopoabl. Marma
NEepPUONYECKH 00pa3yeT OTAEIbHBIE Ouark B Pa3HbBIX IO COCTaBy M IIIYOMHHOCTH 00O0JIOUKax
3emun.



MarmaTu3m - IposiBJICHHE TTYOMHHOW 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 Marmatuzma (popMHUpYIOTCS: HHTPY3UBHBIC
TEeJa U TOPHBIC TIOPOJIBI - B TIPOIECCE BHEIPESHHUS 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 — cosoxynnocmo saenenutl, 00ycio6ienHbLX, NPOHUKHOBEHUEM MA2Mbl U3 2TYOUH
3emau na ee nosepxHocmsy. BynkaHU3M NPUBOAUT K MOSBJICHUIO HA TIOBEPXHOCTH 3€MIIM OTPOMHOTO
KOJIMYECTBA BYJIKAHUYECKOTO Marepuaia (BYIKaHMYECKOE CTEKJO, IMemei, ra3bl U T.J.), a TaKKe K
(GOPMUPOBAHUIO TAKOTO TPAHAMO3HOTO OOpa30BaHUs, KAaK BYJIKAaH, KOTOPBIH BO3HHMKAET 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 Pa3MYyalOT NEHCTBYIOIINE, YCHYBIINE M MOTYXIIHE BYJIKAHBI, a
no QopMe - LEHTpajdbHBbIC, H3BEPralOIIUECcs] M3 IEHTPAIBHOTO BBIBOAHOTO OTBEPCTUSA, U
TpEIMHHbIE, BYIKAHMYECKHE almaparbl KOTOPbIX HMEIOT BHUJ 3USIONMX TPEIIMH WIA psjaa
HEOONMBINX KOHYCOB. OCHOBHBIMHU YaCTSMHU BYITKAHUYECKOTO arrapara sBISFOTCS MarMaTudecKui
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 MOBEPXHOCTH KOHYca ByiakaHa. COBPEMEHHBIE BYIKaHbI
PACTONIOKEHBI BJIOJIb KPYIMHBIX Pa3IOMOB M TEKTOHHMYECKH TOJBMKHBIX oOnacTel (IIaBHBIM
oOpazom Ha ocTtpoBax Hu Oeperax Tuxoro u ATiaHTHYeCKOr0 oOkeaHoB). Cpeau aKTUBHBIX
JEHCTBYIOIIMX BYJIKaHOB Ha3oBeM KirroueBckyro conky n ABaunHckyro conky (Kamuarka, Poccus),
Besysuii (Utanus), Mcanbko (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,
2pasUMAayUOHHOU CUNOU U HCU3HEOesIMeNbHOCMbIO opeanu3mos. CYIIHOCTh SK30T€HHbBIX IPOIIECCOB
CBOZIUTCS K cienytouemy [8, 13, 26, 33]:

{0 BBIBETPHBAHHEC - MEXAaHUYECKOE pa3pylIeHWe TOPHBIX TIOPOA H XHUMHYECKOE
peoOpa3oBaHuE CIAralIIUX UX MUHEPAJIOB;

¢ nmeHymanmms- yOaJleHWEe W TIEPEHOC PAa3pBIXJIECHHBIX W PACTBOPEHHBIX IMPOIYKTOB
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 MPUBOIUT K
CHIDKEHHIO a0COFOTHBIX ¥ OTHOCHUTENBHBIX BBICOT PErHOHA U 00IIeMYy HUBEIMPOBAHHIO penbeda;

O aKKyMyISIUs- OTI0KEHHE ATHX MPOAYKTOB B BUE OCAJKOB Ha CYIIIE WM Ha THE BOAHBIX
OacceiiHOB.

[Ipouiecc coBMecTHOrO (hopMUpOBaHUs peibeda U PHIXIBIX OTIOKEHHI B CBOIO O4YEpehb
UMeHyeTcss MopgoiuToreHe3oM. Tak, B pe3yiabrare IesSTeNbHOCTH peku (GopMUpyrOTCS U ee
JOTIUHA, U OTJIOKEHUS (aJLTIOBHIA).

OcHOBY BCEeX DK30I€HHBIX IIPOLECCOB COCTABISIET GbleempusaHue — Npoyecc
MEXAHUYECKO20 paspyulenus U XUMUYECKo20 UBMEeHeHUsl 20PHbIX NOpPo0 U MUHEPAN08 8 YCIOBUAX
3eMHOU NOBEPXHOCMU U NPUNOBEPXHOCMHBIX ClI0€8 AUmocgepsl, MPOUCXOIALUINN 0] BIUSHUEM
pa3iIMuYHBIX arMoc(epHBIX areHToB (arMochepHbIe OCaJKH, BETEp, CE30HHBIE U CYTOYHBIC
KoJIeOaHMsI TEMIIepaTypbl BO3IyXa, BO3IEHCTBHE Ha IMOPOJBI arMOC(EpHOro KHUCIOpoma H Ap.),
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 MOYBOOOPA30BAHUE - 3apOXKJIeHUE U (HOpPMUPOBAHUE
MTOYBBI.

CkanoHogble npoyeccbl — KIAcC 3K30T€HHBIX sBIeHMHA. VX IMIMpoOKoe pacrnpocTpaHEeHHe
CBSI3aHO C TEM, YTO OOJbIIas YacTh 3EMHOW ITOBEPXHOCTH TPEACTaBIsIET COOOM CKIOHBI -
HAKJIOHHBIE YYaCTKUA TOBEPXHOCTH, (HOPMHUPYIOIIUECS B PE3ylbTaTe JHAOTCHHBIX M DK30T€HHBIX



IpOIeCCOB. XapakTep CKJIOHOB OIPEIeNseTCs] COCTaBOM UM CTPOCHHMEM ClIaralolliuxX IMOpof,
aOCONIOTHBIMU U OTHOCUTENIbHBIMH BBICOTAMH MECTHOCTH, HWHTEHCHUBHOCTBIO CKJIOHOBBIX
IPOIIECCOB, 0COOEHHOCTSIMH KJIMMaTa, PACTUTEILHOCTH U APYTUX KOMIIOHEHTOB IPUPOIHON CPEIHl,
9KCMO3UIMHU CKJIOHOB. [lo mpeoOiagaHuio rpaBUTAMOHHBIX JIBWKEHUM TOr0 WJIM WHOTO BHUAA U
XapakTepy penbedooOpa3yonix MPOLECCOB BBIICISIOT CKIOHBI OOBaJIbHBIC, OIMOJ3HEBBIC U Jp.
MexaHu3Mbl X JIOCTaTO4yHO pa3HooOpasHbl. Hampumep, onoi3Hu (CKOJB3AIIEE CMEIIEHHE Macc
TOPHBIX MOPOJ] BHU3 IO CKJIOHY IOJ] BIMSHUEM CHIIBI TSDKECTH) MOTYT 00pa30BBIBaTHCS BCIIECICTBHE
MOJMBIBA CKJIOHA, [€PEYBIaKHEHUS, CEHCMUYECKUX TOTYKOB U JP.; CONUMIIOKINOHHBIE MPOLIECCHI
Pa3BUBAIOTCS B PE3YNIbTaTe MEJICHHOTO NEPEABMKEHHS TOYB M PHIXJIBIX TPYHTOB IOJ BIMSHHEM
MOTIEPEMEHHOTO TPOTANUBAHUS - TPOMEP3AHUS U CUJIBI TSHKECTH.

[IpeoOpa3oBaHuIo 3eMHOW MOBEPXHOCTH B OTPOMHOM Mepe CIOCOOCTBYIOT (hriosuanvHule
(9PO3MOHHO-aKKYMYJSITUBHBIE) npoyeccbl — COBOKYHNHOCHb  NPOYECcOo8,  OCYWECMBIIeMbLX
MeKYYUMU NOBEPXHOCMHBIMU BOOHBIMU NOMOKAMU. BOIHbBIE TIOTOKM pa3iEislOT Ha IMOCTOSHHBIE
(pekn) W BpEMCHHBIC, a BPEMCHHBICE B CBOIO OYEpEIb - Ha PYCIOBBIC (OBpard W OallkKk) H
HepyclioBble (CKJIOHOBBIE) [15]. Pesynpratom (iaroBHAIBHBIX TIPOIECCOB  SIBISCTCS Pa3MbIB
BOJHBIMH TIOTOKAMHM 3E€MHOIl MOBEPXHOCTH B OJHUX MECTaX M OJHOBPEMEHHBIH MEepeHOC U
OTJIOKEHHE MPOIYKTOB pa3MbiBa B JIPYTUX, B PE3YJAbTATEe YETO B OAHO M TO K€ BpeMs 00pa3yroTcs
KaK BbIpa0OTaHHBIE (IPO3HOHHBIC), TAK U AKKyMYJISTUBHBIE (POPMEBI penbeda.

@roBHANTbHBIE TPOLIECCHI PAa3BUBAIOTCA B MIpEJieNiaX PEYHBIX 0aCCEHOB, B KOTOPHIE BXOISAT
peUHBbIe, OBPAKHO-OANOYHBIE M CKJIOHOBBIE CHUCTEMBI. L[eHTpambHBIM 3JEMEHTOM PEYHBIX
0acceifHOB SIBIISIIOTCSL PEKH - BOTHBIC IMOTOKH, TEKYIIME B €CTECTBEHHBIX PycliaX M MHUTAOLIHECS 32
CUET IMOBEPXHOCTHOTO W IMOJ3EMHOT0 CTOKAa CO CBOMX OacceilHOB. Peku pazmensioTcs Ha JBe
TPYIIBL: TOPHBIE PEKHU C OBICTPBIM TEYEHHEM, TEKYIIHe OOBIYHO B Y3KHX JOJHMHAX, U PAaBHUHHBIC
peku, uMerolue Oojee MEAJIEHHOE TEYCHHE U IIMPOKUE TeppacupoBaHHBIE aonuHbL. Hambonee
KkpynHble peku: B Poccuiickoit ®enepauun - OOb, Enucei, Amyp, Jlena, Bonra; B 3apy0ekHbIX
ctpaHax — Hwun, Muccucunu, Amaszonka, SIHIBBL. Peku XapakTepusyrOTCS CBOUM PEKHUMOM -
U3MEHEHHEM YpPOBHEW, pacxXolOM, CKOPOCTBIO TEUYCHHs, TEMIIeparypod BOABI W JIPYTUMHU
SBJICHUSIMU, 3aBUCSIINMHU [TIABHBIM 00pa30M OT XapakTepa MUTAHUS PEK U KIMMATUYECKUX YCIOBUMN
MECTHOCTH, TI0 KOTOpO# OHHM mpoTekaroT. CyMMapHBIid TOJOBOM CTOK pek B MHpOBO#l okeaH -42
TBIC. KM°. PeKH - Ba)KHEHIIMIA 9IEMEHT IPUPOIHOI CPEbl: HCTOUHHK [HTHEBOM M IPOMBIIIICHHO!M
BOJIbI, €CTECTBEHHBIH BOIHBIA MYyTh, IMOCTOSHHO BO300HOBIISIEMBIH HMCTOYHHUK THIIPOIHEPIHH,
MeCTOOOUTaHUE PbIO U IPYTUX MPECHOBOAHBIX OPraHU3MOB, a TAK)KE BOJTHOW PACTUTENILHOCTH.

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

0O0JIBIIOr0 KOMMYECTBA JIbJIa B MpeieiaxX ydacTka 3eMHOM MOBEPXHOCTH, B IMEPBYIO OYEpeb B BUIE
JICTHUKOB - JBUXKYIIUXCS CKOTUICHWM JibJa. DPO3HOHHAS ACSATENIBHOCTH JICIHUKOB (dK3aparius)
CBOJUTCS K BBIaXUBAaHUIO KOPEHHOTO JIOXKa JIGAHHKA OOJOMKaMU TOPHBIX MOPOJ, BMEP3IIUMHU B
JBIDKYIIMICS JIel, aKKyMYJISITUBHAS I€SITEIIBHOCTD - K JOPMUPOBAHUIO CIIEIU(PHUUESCKUX OTIOKCHHUI
B BHJIC CKOIICHUS HECOPTUPOBAHHBIX OOJOMKOB TOPHBIX MOPOJI, IEPEHOCUMBIX WIIH OTIOKEHHBIX
JeIHUKaMH 00pa30BaHuil, — MOpeHbl. B reosnornueckoM npouioM Hanbosee KpynHble KojaeOaHus
KIIUMara MPUBOAWIN K YEpPEelIOBAaHUIO JIEHUKOBBIX SMOX (JIETHUKOBHI) U MEXJIeIHUKOBHUI. B
HanOosiee OJIM3KOe K HaM BpeMs - B IJICHCTOIICHE - HACUMUTHIBAIOTCS HIECTh JIGTHUKOBBIX TIEPHOIOB
U MSTh MEXIEAHUKOBUN. B pesynbrare TasHUS JEIHUKOB OOpPa3yOTCS MOIIHBIE BOIHBIE TTOTOKH,
KOTOpBIE (POPMUPYIOT (PIFOBUOTSIHAIBHBIC OTI0KEHHUS (OTI0KEHUS BOAHO-JIEAHUKOBBIX TTOTOKOB) M
penbed. B paifonax, xapakTepu3yrOIIUXCsl OTPHUIATEIHHON TEMIEPaTypoil TOPHBIX MOPOJ U TMOYB,
HaJU4YMEM TOA3EMHBIX JIBJJOB M MHOTOJETHEH MEp3JIOThI, TONYYWJIA pPacIpOCTpaHEHHE
cnenupuUecKkue, KPUOTCHHBbIE TMPOLECCH: TMydyeHHWe U HajeneoOpa3oBaHHe, KPUOTECHHOE
BBIBETPUBAHNUE, MOpPO3HAs COPTHUPOBKA, KPHUOTEHHBIH KPHUII, COMUMIIOKIUS W JAp.; MOPO3HOE
pacTpecKUBaHUE; TEPMOKAPCT.

Kapcmoesvle npoyeccor — npoyeccwvl pacmeopenus, unu 6vluenlauusanuss, U Omuacmu
pamvléa  MpewjuHo8amsiX PACMEOPUMBIX 2COPHLIX HOPOO  OBUNCYWUMUCA NOO3EMHBIMU U



NOBEPXHOCMHLIMU 800AMU U CEA3AHHOE C OMUM 00pazosanue cneyuuueckux Kapcmogvlx
3anaouHublx Gopm penvepa Ha NoGepXHOCMU 3eMau U PAa3IudHbIX NYCMOm, KAHAN08 U newep 6
enyourne. 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 pPBHIXJIOro Marepuana (Aedusamus), oO0TauMBaHUE M pPa3pyILICHHE TBEPABIX MOPOA
00JIOMOYHBIM MarepHalioM, BJIEKOMBIM BETPOM (KOppa3WOHHBbIE HHIIKW M DS0JIOBBIE «KAaMEHHbIE
rpuOb», «KaMEHHBIE CTOJIOB» U T.1I.), IEPEHOC Y0JI0BOTO MaTepHalia M €ro akKyMyJsIsius (TpsiI0BbIe
necku, OapxaHbl, OapxaHHble IeMd M MapabonMyecKkue MTIOHBI M 1p.). OTH MPOIECCH
pacpoCTPaHEHbl B MECTAX PA3PSKEHHOTO PACTUTENBHOIO IIOKPOBA U CUJIbHBIX BETPOB.

bepezosvie mopckue npoyeccwvr npoucxoosm 6 npedenax 6Gepe2o8oil 30Hbl, HA 2paHuye
cywu u oxeana. B pesynaprare TpaHcpoOpManuM M PACCEHBAHUS SHEPIMM MOPCKHUX BOJH IIPU
B3auMOAeNcTBUU ¢ JuTochepoil dhopmupyrorcs abpa3uoHHbIe Oepera - BBICOKHE OTCTYIMAOIINE
Oepera BOJZOEMOB W aKKyMYJSTHBHbIE Oepera - HacTymamomue Oepera, CIOKEHHbIE HaHOCAMHU,
MPUHOCHMBIMH BOJTHAMH U IipuboeM. B pesynbrare neicTBUS MONEPEYHOro NepeMelieHnss HAHOCOB
dopMupyeTCcs TUISDK — CKOIUIEHHE HAHOCOB B 30HE NPUOOHHOro moroka. CumTaercs, 4To C
MIPOLIECCOM MOIMEPEYHOro MepeMENIeHNs HAHOCOB CBA3aHO TaKXe 00pa30BaHKE MOIBOIHBIX BAJIOB -
AKKYMYJSITUBHBIX (QOPM, CIOKEHHBIX OOBIYHO ME€CYaHbIM MaTepHalioM U TAHYLIMXCA BIOJbL Oepera
napajuieNbHO IPYT JPYTY.

B npedenax ona Muposoco okeana pacnpocmparnenvl 2pasumayuoHHble NPOYeccbl —
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 OIUIBIBAHUSA TOJI OCAJKOB HAa OTHOCHUTENIBHO TOJOTHX
CKJIOHaX (KpHI); MOABOAHBIE OMOJI3HU; MYThEBbIE [TOTOKU - TEUYCHHE BOJHOW CYCIEH3UU TBEPJbIX
YaCTUIl; TIOHHBIC U MOCTOSHHBIE TTOBEPXHOCTHBIE T€UCHHSI, (JOPMHUPYIOIINE OIPOMHBIE OCAJ0YHbIE
XpeOThbl; JOHHAs AKKyMYJSIHs, Benymas K HW3MEHEHHIO penbeda JHa 3a CUeT NorpeOeHus
KOPEHHBIX HepOBHOCTEW. bonbiryto pons B (OpMHUpPOBaHMM SK30T€HHBIX (opMm penbeda aHA
MupoBoro oxeaHa urpaeT OMOTCHHBIH (DaKTOp - AEATENBHOCTh PUPOCTPOUTENICH, HAKOIUICHHE
PBIXJIOrO Marepuaia B pe3ylbTare OTMUPAHUS OPraHU3MOB, Pa3pyIICHHE M Pa3phIXJICHUE TOPHBIX
MOpPOJT BCJIEACTBUE JI€ATENbHOCTU PpA3JIMYHbIX KaMHETOULEB, IepepadoTKa JOHHBIX TIPYHTOB
WIOEAAMH U T.J.

VYeunuparoleecss BO3JIEHCTBUE 4YEJIOBEKA Ha 3E€MHYI0 IOBEPXHOCTh OOYCIOBIMBAECT
HEOOXOJMMOCTb W3YUYCHHS] AHMPONO2EHHbIX penvedha U OMIIONCeHUN — COBOKYNHOCMU (hopM
3eMHOU NOBEPXHOCU U OMJIONCEHULl, USMEHEHHbIX UNU CO30AHHBIX O0esAMeNbHOCHbIO Yelo8eKd.
Kpome mpencTaBieHHbIX BBILIE CIEAYET YKa3aTh KOCMOEHHbIU NPOYecc, CEA3AHHbIL ¢ nadeHuem
Memeopumog, KOTOpble OCTaBISAIOT CjleIbl B BHUAE KparepoB. IloMHMO KpymHBIX Tel Ha
MIOBEPXHOCTh 3€MJIM IOMAJaeT KOCMHYECKOE BEIECTBO B BHUAE NBUIM U MHKPOMETEOPHUTOB,
KOJIMYECTBO KOTOPOTo B 00IIeM OallaHCe PBHIXJIBIX OTIOKEHUH, TepeMEAoNUXCsl Ha TTIOBEPXHOCTU
penbeda, HEBEIUKO.

Jly1a moHMMaHusl MpoleccoB (GOPMUPOBAHUS OTIOKEHUM U penbeda MOBEPXHOCTH UMEIOT
00JbIII0€ 3HAYEHHUE KOHIICTILIMU B3aUMOJIEHCTBHSI SK30T€HHBIX M SHAOTE€HHBIX MporeccoB (8, 9, 13,
23, 26]. B naykax o 3emie o0CyXJI€HUE 3TOTO B3aUMOJICUCTBHS JUIUTCS JOBOJIBHO AaBHO. B 1763 1.
M.B. JlomMoHOCOB yxke paccMmarpuBal Takylo uaero. Bo Bropoit momoBune XVIII B. Obutm
pa3zpa0oTaHbl YY€HHS O CHJIaX, NPUHHMAIOUIMX Yy4yacTHe B OOpa3oBaHUU 3EMHON KOpBI U
BBI3BIBAIOIINX M3MEHEHHs €€ IOBEPXHOCTH, - HENTyHU3M M IulyroHusM. Tak, I.A. Bepnep
(HENITYHHCT) CUMTAN, YTO MHUpPOBOMY OKeaHy NMPUHAMIIEKUT UCKIIOUNTENbHAS POJIb B 00pa30BaHUU
TOPHBIX MOPO/I, CJIAralolUX 3€MHYIO IOBEPXHOCTh, U B BhIpaboTke penbeda. B cBoro ouepens [Ix.
['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€MHOIN MOBEPXHOCTH MOJ| BIMUSHHUEM IPOLIECCOB, JACUCTBYIOIIUX U B
Hacroslee Bpems, BbABMHYA Y. Jlailenb, KOTOpbIM mosarang, 4yTo OCHOBHBIE (hOpMBI penbeda



BO3HHMKAIOT KaK Pe3y/ibTaT JIBUXKEHUS 3€MHON KOpBI, a 3aT€M HUBEIUPYIOTCS, Pa3pylIAlOTCs IMOJ
JeHCTBUEM BHEILIHUX CHJL.

B 1899 r. B. [I»Buc omyOnukoBan ydeHHe O reorpaduueckux (reoMopoIorHuecKux)
LUKJIaX, JIaB CBOE BHUJICHHE B3aMMOJICHCTBUSI SHIOTEHHBIX M 3K30reHHBbIX mpoueccoB [9]. Ilo
MIPU3HAKY BEIYIIET0 3K30I€HHOT0 mporecca [I3BuUcC BhIIETNIT «HOPMAJIbHBINY (BOJHO-3PO3HUOHHBIN),
JICIHUKOBBIA, MOPCKOW W apUIHBIA (P0J0BBIN) LMKIBI pa3BUTHS penbeda. JlesTenbHOCTh 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
0o0pa30BaHMIO 1OYTU paBHUHBI (neHemieHa). HoBbll nuki pasBuTHs, 1o J[3BHUCY, HACTYyIaeT NpU
TEKTOHMYECKOM (PHJIOT€HHOM) IMOJIHATUHU IMEHEIJIeHa, a MOCJIe0BaTelbHOE pa3BUTHE pelibeda oT
paHHeil (IOHOM) cCTaguu K CTaJuu JAPSAXJIOCTH MOXET HapylmarbCcsd TEKTOHMYECKUMH WU
KIIMMAaTU4eCKUMHU NU3MEHEHUSIMHU.

CBsi3p JCHYHALMOHHBIX IIPOLECCOB C BEPTUKAJIBHBIMHU JIBUJKEHUSIMH 3€MHOM KOPBI
paccmarpuBan Hemenkuii ydeHnbli B. ITlenka (1924), pa3paGoTaBmiuii NPUHIUAN H3yYEHUS
TEKTOHMYECKHX IBW)KCHUU Ha OCHOBe aHanm3a penbeda [23]. OH momarai, 4To IpH aHAIU3e
B3aMMOJICUCTBUS DK30T€HHBIX U SHIOTCHHBIX MPOIECCOB CIIEAYET YUUTHIBATH HENPEPHIBHOCTH U
OJTHOBPEMEHHOCTh JEHUCTBUA OOOMX ITHX IpoLeccoB. BrociencTBum Mojenu B3auMOACHCTBUS
9K30T'€HHBIX U YHJIOT€HHBIX MPOIECCOB YCIOKHSIUCH U YTOUHSIIUCH.

Bonpoc 5. Bo3HukHOBeHHe U reojioru4eckasi HCTOpus 3emJin

OnHolt M3 BaXHBIX 3a/lad COBPEMEHHOTO €CTeCTBO3HaHHsA B 00JacTh HayK o 3emiie
SBIISICTCSI BOCCTAHOBJICHHE HCTOpHM ee passutus [1,4, 6, 12, 18, 20, 28, 30]. Ilo coBpemeHHBIM
KOCMOTOHHYECKUM MpPEACTaBICHUAM, 3eMiisi 00pa3oBaiach M3 PACCESHHOTO B IPOTOCOIHEYHOM
cucTeMe Ta3ombuieBoro BemecTBa. OmuH W3 Hambosiee BEPOATHBIX BapUAHTOB BO3HUKHOBEHUS
3emMiu  BBIDISIAUT cheayroumM oOpa3oMm. Bnauane oOpasoBanuce ConHIlE M yIJIOLIEHHAS
BpAILAIOLIAsC OKOJIOCOJIHEYHAss TYMaHHOCTb W3 MEK3BE3[HOIO TIa30IbUIEBOTO O0Jaka IoJ
BJIMSIHHEM, HalpuMep, B3pbIBa OJM3KOW CBEpPXHOBOW 3Be3fbl. Jlamee MpoMCXOoAusia HSBOIIOLHUS
ConHlla ¥ OKOJIOCOJHEYHOM TYMaHHOCTU C Iepefadyeld 3JeKTPOMarHUTHBIM WIHM TypOyJeHTHO-
KOHBEKTHBHBIM CITIOCOOOM MOMEHTa KoJinyecTBa ABrkeHus ot CoiHila miaHetam. B mocnenyromiem
«TIbUTbHAS IJIa3May» KOHAEHCUpOBaJIach B KoJiblla BOKpYyr CoiHIa, a Marepuall Kojel 00pa3oBall Tak
Ha3bIBaeMbIe IJIAHETE3UMANIH, KOTOpble KOHACHCUPOBAIUCH 110 IuiaHeT. [locie 3Toro momoOHbII
IIPOLECC TOBTOPUJICSI BOKPYT IUIAHET, YTO NMPUBENO K 00pa3oBaHMIO CIIyTHUKOB. CuMTaercs, 4To
ATOT Tpoliecc 3aHs okoio 100 MiH sert.

[Ipeanonaraercs, uto nanee B pesyinbrare auddepeHImanuy BemecTsa 3eMIId 0]
JIECTBUEM €€ TPAaBUTALMOHHOTO MOJS M PaJMOaKTHBHOIO HarpeBa BO3HUKIM W Pa3BHINCH
pa3IuYHbIE MO XMMHMUYECKOMY COCTaBYy, arperarHoMy COCTOSHUIO U (U3WYECKHM CBOMCTBaM
obonouku - reoctepsl 3emnu. bomee Tsxkenblit Marepuan cpopMHpOBal SAPO, COCTOSIIEE,
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, TUTaHa KpeMHUsl U Jp. O cocTaBe 3eMHOM KOpBI YK€ FTOBOPUIIOCH JJOCTATOYHO MOAPOOHO B
§ 8.2. Ona cnokeHa Oonee nerkuMu cuiankaramu. Eme 6osee serkue rasbl U BIara copMupoBaIn
MEPBUYHYIO aTMOC]epYy.

Kak yxe roBopusioch, mpeamnoyiaraercsi, YTo 3eMiisi pOAWIACh M3 CKOIJIEHUS XOJOIHBIX
TBEPABIX YACTHUIl, BBIMAJABIINX M3 Ta30MbUIEBOM TYMAaHHOCTH W CIMMABIINXCA O] BIUSHHEM
B3aMMHOT0 NnpuTsbkeHus. [lo mepe pocra miuaHeTsl OHa pa3orpeBajlach BCIEACTBHE COYIAapEHHS
ATHX YaCTHUL, TOCTUTaBIINX HECKOJIBKHX COT KUJIOMETPOB, MOAOOHO COBPEMEHHBIM acTepOUaaM, U
BBIJICJICHUS TEIUIOTHI HE TOJIbKO M3BECTHBIMH HaM TEIEph B KOPE €CTECTBEHHO -PaIMOAKTUBHBIMU
3JIEMEHTaMU, HO U Oojiee ueM 10 BBIMEPIIMMH C TeX MOp paaroakTuBHbIME n3otonamu Al, Be, Cl u
nap. B pesynprare MOIio MpoUCXOMUTh MOJHOE (B SApe) WM YacTUYHOE (B MaHTHUU) IUIABJICHUE
BEIIECTBA. B HaYaJIbHBIN MEPUOJ CBOETO CYIIECTBOBAHMS, NMPUMEPHO 10 3,8 MIIpA JeT, 3eMils 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 BBIJEICHUE JIETYYNX M HAayaao oOpa3oBaHUsl BTOPUIHON



arMocdepsbl, TaKk KakK MEpBHYHAs, COCTOSBIIAs M3 Ta30B, 3aXBAaUCHHBIX NPU OOpa30BaHMU 3eMIIH,
CKOpee BCero OBICTpO paccesulach B KOCMHUYECKOM HpocTpaHCTBe. Heckonpko mo3xke crana
dbopmupoBarbest Tunapocdepa. ChopmupoBaBimecs: TakuMm oOpazom 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, rue cielnpl MX HE CTepThl
NOCTeyIOIUME U3MeHeHussMu. KparepooOpazoBaHue MOIIIO MPOBOLMPOBATh M3JIUSHUS MarMbl C
oOpa3oBaHreM 0a3ajbTOBBIX MOJEH, MONOOHBIX MOKPBHIBAIOLIUM JYHHBIE «MOps». Tak, BEPOSTHO,
oOpa3oBajiachk IEpBUYHAs Kopa 3€MJIM, KOTOpas, OJHAKO, HE COXpaHWJach HAa COBPEMEHHOH ee
IIOBEPXHOCTH, 34 UCKIFOYEHHEM OTHOCUTEIHHO HEOOJbIINX (PPArMEHTOB B «OoJiee MOJIOAOW» 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 «HOPMAJIbHBIX» IPaHUTAaX, MOSBUIIACH HA PyOek e OKOJIO
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 KOpBI, IOBCEMECTHO MeETaMOP(HU30BaHHOM B YCIOBUSX BBICOKHX
TEMIIepaTyp U JaBICHUH, HAXOAST MOPOABI, TEKCTYPHBIE 0COOEHHOCTH KOTOPHIX CBUAETEIBCTBYIOT O
HAaKOIUIEHUM B BOJHOM cpelle, T.€. B 3Ty OTJAJIEHHYIO 30Xy yXe CyLlecTBOBaja Tuipocdepa.
Bo3HnukHOBEHHE TEpBOI KOPBI, MOAOOHOW COBpPEMEHHOW, TpeOOBajO IMOCTYIUICHUS W3 MaHTHH
OONBIIMX KOJIMYECTB KpEeMHE3eMa, allOMUHUS, ILIEeNIoYel, B TO BpeMs Kak ceiddac 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
pacnpocTpaHeHa CeporHeicoBasi Kopa, Ha3BaHHasl Tak IO IPeo0sajaolieMy THUITY Clararolux ee
nopoa. B Hamiel ctpane oHa, Hampumep, u3BecTHa Ha KombckoM mnoiyoctpoBe U B Cubupu, B
4aCTHOCTH B Oacceline p. Amnjas.

JanpHeilne coObITHS B TEOJIOTMYECKOE BpEMs YacTO OINpPENeNIOTCs, COIVIACHO
OMHOCUMENLHOU 2€0XPOHON02UY, KAaTETOPUSIMU «JIpeBHEEe», «Mojoxey. Hampumep, kakas-to spa
JpeBHEee HEKOTOpo Jpyroi. OTaenbHble OTPE3KU Ie0J0rMYECKON UCTOPUH Ha3bIBAOTCS (B MOPSAKE
YMEHBILIEHUS! HUX MPOJODKUTEIBbHOCTH) 30HAaMH, 3paMH, IE€pUOJaMH, 3IoxamH, Bekamu. Hx
BBISIBJICHME OCHOBAaHO Ha TOM (paKkTe, 4TO IeoJOrMYeCKHE COOBITHS 3aledyarIeBalOTCs B T'OPHBIX
MOpOJIaX, a 0CaJ0UHbIE U BYJIKAaHOTE€HHBIE MOPOABI pacrnojiarawTcs B 3eMHON Kope ciosiMu. B 1669
r. H. CreHoll ycTaHOBWJI 3aKOH IIOCIEIOBAaTEIbHOCTH HAIUIACTOBAHUSA, CONIACHO KOTOPOMY
HIDKeJIeXKalllue IMIacThl 0CaJ0YHbIX MOPOJ APEBHEE BbIIIENEKAIIUX, T.6. 00pa30BaJUCh paHee HX.
bnarogapss 3ToMy nosiBUIach BO3MOXKHOCTB OIIPENETIECHMS] OTHOCHTEIBHOW IOCIIENOBATEIBHOCTH
00pa30BaHMsI CJIOEB, @ 3HAUUT, CBI3aHHBIX C HUMH I€0J0TMYE€CKUX COOBITHH.

OCHOBHBIM B OTHOCHUTEJIBHOM TI'€OXPOHOJOIMU SBISETCS OHoOcTpaTurpaduueckuii, win
NaJI€OHTOJIOTHYECKHM, METOJl YCTaHOBJEHHsS OTHOCHTEIBHOTO BO3pacTa U IOCIEAO0BAaTEIbHOCTH
3ajeraHusi opoja. IToT Metof Obul mpepioked Y. Cmutom B Havane XIX B., a 3arem pa3But XK.
KioBee 1 A. Bponssipom. Jleso B ToM, 4TO B OOJBIIMHCTBE OCAJAOYHBIX MOPOJ MOXKHO BCTPETUTH
OCTaTKH >KUBOTHBIX WJIM pacTUTENbHbIX opraHu3moB. JK.b. Jlamapk u Y. JlapBuH yCTaHOBHIIH, YTO
JKUBOTHBIE M PACTUTEJIbHbIE OPraHW3Mbl B TEUYEHHE TIE€O0JOIMYECKON HCTOPUM IOCTENEHHO
COBEpILLIEHCTBOBAJIIMCH B OOphOe 3a CyLIeCTBOBaHHME, NPUCHOCAOIMBAsICh K H3MEHSIOMIUMCS
yCIOBUSAM KU3HU. HekoTophle )KMBOTHBIE M PACTUTENbHBIE OPTaHU3MbI Ha OINPENEICHHBIX CTaJAMSIX
pa3BUTHs 3eMJIM BBIMHpAIM, HA CMEHY UM MNPHUXOAWIM Jpyrue, Oosiee coBeplueHHbE. Takum
o0pa3oM, [0 OCTaTKaM paHee JKUBIIUX Ooyiee MPUMHUTUBHBIX IPEIKOB, HAJCHHBIM B KaKOM-HHOY/b
IUIacTe, MOXKHO CYAUTh 00 OTHOCUTENBHO OoJiee IpeBHEM BO3pAcTe JAHHOTO IUIACTA.

Eme onuH MeTon reoXpoOHOJIOTMYECKOTO PAacuICHEHHs IOpOj, OCOOEHHO BAaXKHBIM IS
pacuJieHeHHUs MarMaTHYeCKuX 00pa30BaHUI OKEaHMYECKOTo JTHA, OCHOBAH HA CBOMCTBE MAarHUTHOM
BOCHPUUMYHUBOCTH TOPHBIX MOPOA M MHUHEPAJOB, 00pa3yloUIMXcs B MarHUTHOM mnone 3emin. C
VU3MEHEHUEM OPHUEHTUPOBKHM IOPOJbl OTHOCUTEIBLHO MAarHUTHOIO IOJS MM CaMOro IOJs 4YacTh
«BPOXKJEHHOW» HaMarHMYEHHOCTH COXpAaHSAETCS, a CMEHa TMOJSPHOCTH 3aledyarieBaeTcsl B



W3MEHEHUU OpPHUEHTHPOBKH OCTaTOYHOM HAMAarHWUYEHHOCTH TMopoJ. B Hacrosimee Bpems
YCTaHOBJIEHA LIKaJla CMEHbI TAKUX ATOX.

Abcontomnas  2eoxpononozcusi - yuemue 00 UIMEPEHUU 2e0Nl02UYECKO20 BpPeMeHU,
BbIPANHCEHHO20 8 0ObIYHBIX AOCONIOMHBIX ACMPOHOMUYECKUX eOunuyax (Trofax), - OrpenesieT BpeMs
BO3HMKHOBEHUS, 3aBEPIICHUS U JUIUTEIBHOCTh BCEX T'€OJOTMYECKUX COOBITHUM, B MEPBYIO OYEPE]lb
BpeMsi 00pa3oBaHusl WK MpeoOpa3oBanus (MeTamMopdu3Ma) rOpHBIX MOPOA U MUHEPAJIOB, TaK Kak
[0 MX BO3PACTy OIpPENEeNIeTCs BO3PACT TE€OJIOTUYECKUX COOBITHH. OCHOBHBIM METOIOM 37€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 Mip/a JeT) MOdy4YeH MO IUPKOHAM W3 3amagHon
ABcTpasiiy, HO HUPKOH 37IECh 3aJI€TaeT B MEPEOTI0KEHHOM COCTOSHUU B ME3030MCKUX MEeCYaHUKaX.
C yuerom npezacTaBieHui 00 OJHOBpEMEHHOCTH 00pa3oBaHus Bcex IuiaHeT COTHEYHOM CHUCTEMBI U
JlyHbl U BO3pacTa cambIX JPEBHHUX METEOpUTOB (4,5-4,6 Mupa J€T) U IPEBHUX JYHHBIX ITOPOJT
(4,0—4,5 mupa set) Bo3pact 3eMiId IPUHUMACTCS PaBHBIM 4,6 MJIp/I JICT.

B 1881 1. Ha Il MexnyHnapogHoMm reonorudeckoMm Konrpecce B bononne (MTtanus) Obuin
YTBEPKACHBI OCHOBHBIE IOJPA3/IEICHUSI COBMELICHHBIX CTpaTUrpapuueckod (i pasjesneHus
CJIIOMCTBIX OCAJOYHBIX TOPOA) U TeoxXpoHomorndeckou mkan. I[lo sToil mikane ucropus 3emiu
JIEJINIIACh Ha YETHIPE 3pbl B COOTBETCTBUU C 3TAllaMU Pa3BUTHUSI OPraHUYECKOro Mupa: 1) apxerickas,
WIM apXxeo3oiickas - 2pa ApeBHEWIIeH >XU3HM, 2) Majeo30HcKas - 3pa JpeBHEH >Xu3Hu; 3)
Me3030IcKas - apa cpelHel Ku3HU; 4) KailHo30McKkass — 3pa HoBoM xu3HU. B 1887 . u3 cocrasa
apXeiCcKol 5Spbl BBUICTWIM MPOTEPO30ICKYy0 — 3py mnepBuyHOW >ku3HU. [lozaHee mikana
coBepuieHcTBOBaiach. OJIWMH W3 BapUaHTOB COBPEMEHHOW TI'E€OXPOHOJOTMYECKON  IIKaJIbl
npeacTaBieH B Tabn. 8.1. Apxeickas spa pasaensercs Ha aBe 4acTH: paHHU# (npeBHee 3500 mutH
JIET) W TO3JHMM apXxeu; MpOTepo30oMcKas - TakKe Ha JBE: PaHHUN W TO3AHHN MPOTEPO30H; B
MOCIIEHEM BBIACIAIOT pudeiickuil (Ha3BaHUE MPOU30ILIO OT JPEBHETO HA3BaHUS YPAIbCKHUX TOpP) U
BEHJICKUM niepuoabl. DaHEPO30MCKUII 30H MOAPA3IEIACTCS HAa NaJC030MCKYH), ME3030MCKYI0 M
KaiHO30MCKYIO 3pbl U COCTOUT U3 12 nepuonos.

OcHognbie smanvl 280110YUU 3eMHOU KOPbl

Kparko paccMOTprM OCHOBHBIE 3Tallbl BOJIOLUU 36MHON KOpPBI Kak KOCHOTO cyOcTpara,
Ha KOTOPOM Pa3BHJIOCH MHOTOOOpas3ue oKpy»xaroiei mpupossi [6, 12, 18, 20, 28-30, 35].

B apxeeemie 10BOJILHO TOHKAs M IUIACTMYHAS KOPA IO/ BIUSHUEM PACTSKEHUS HCIIbITAa
MHOTOUHCIIEHHBIE Pa3pbIBbl CIUIONTHOCTH, 4Ye€pe3 KOTOPhIE€ K TMOBEPXHOCTH BHOBb YCTPEMUJIIACH
0azanbpToBasi MarMa, 3alOJIHMBINAS MPOTHUOBI UIMHONM COTHHU KWJIOMETPOB W IIUPUHON MHOTHE
JIECSATKA KUJIOMETPOB, M3BECTHBIE KaK 3€J€HO-KaMEHHbIE Mosica (3TUM Ha3BaHUEM OHM OOS3aHBI
npeodnaaIieMy 3eleHOCIAHIIeBOMY HHU3KOTeMIIepaTypHOMYy MeTaMopdusmy 0a3aibTOBBIX
nopox). Hapsiny ¢ 6azanbramMu cpeau jaB HUKHEH, OCHOBHOM MO MOIIHOCTH YacTH paspesa ITHX
MOSICOB BCTPEUAIOTCS BBICOKOMAarHe3uajbHbIe JIaBbl, CBUICTENHCTBYIOIIME 00 OuUeHb OOJBIION
CTENMEHW YaCTUYHOTO IIJIABJICHUS MAHTUWHOTO BEIIECTBA, YTO TOBOPUT O BBICOKOM TEIIJIOBOM
MIOTOKE, HAMHOT'O TPEBBIIIABIIEM COBPEMEHHBIN. Pa3BUTHE 3€J€HOKAMEHHBIX MOSICOB 3aKI0YAI0Ch
B CMEHE THIA BYJIKAaHW3Ma B HANPABJICHUH YBEJIIMYEHUS COACP)KAHUS B HEM JTUOKCHIA KPEMHUS
(Si0y), B medopmarusix cxatusi ¥ MeTamMop(du3Me O0CaJI0YHO-BYJIKAHOTCHHOTO BBITIOJHEHHS H,
HAKOHELl, B HAKOIUIEHUU OOJOMOYHBIX OCAJIKOB, CBUIETEILCTBYIOIIUX 00 00pa30BaHUHM TOPUCTOTO
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 ¢ mipeodnamganneM K,O Hax Na,O. ['paHuTH3anms, a Takke peruOHATbHBIH
MeTaMophu3M, MeCTaMH JOCTHTIIMA BBHICIICH CTYNEHU, TPUBEIH K (HOPMUPOBAHUIO 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 BO3HMKIIA IJIaHETapHas CETh Pa3jiOMOB W TPELIWH, 3aIOJHSABIIUXCS
naiikamu (TUTaCTUHOOOpPA3HBIMU Treojorudeckumu Tenamu). OpgHa w3 HHUX - Benmkas gaiika B



3umbabBe - umeer mmHy 60snee 500 kM u mupuny 10 10 kM. Kpome Toro, BriepBbie MposSBUIOCH
pudrooOpazoBaHue, JaBIliee HaJajlo 30HAM MPOTUOAHWS, MOIIHOTO OCAJKOHAKOTUICHHUS |
ByJIKaHu3Ma. VX 9BOMIOLMS MpUBENa K CO3aHUI0 B KOHIIE panHezo npomeposos (2,0-1,7 mupn ner
Ha3aJ]) CKJIaJ4aThIX CHCTEM, BHOBb CIIASBIIUX OOJIOMKH apXeWCKOM KOHTMHEHTaJIbHOU KOPBI, YEMY
croco0CTBOBaIA HOBAS ATI0XA MOILTHOTO IPaHUTOOOPA30BAHHUS.

B wurore x koHly paHHero mnpotepo3os (kK pybexy 1,7 mupa ner Hazan) 3peras
KOHTHHEHTaJbHasl Kopa cymecrBoBaia yxe Ha 60— 80% ruiomagu ee COBPEMEHHOIo
pacnpocTpaHenus. bojee TOro, HEKOTOpbIE Yy4YeHbIEe IOJIAralOT, 4YTO HA 3TOM pyOexe Bcs
KOHTHMHEHTaJIbHAsl KOpa COCTaBJIIsIa €IMHBIA MacCUB - CYIEpPKOHTUHEHT Merareto (Oosbliast 3emis),
KOTOPOMY Ha Jpyroil CTOPOHE 3E€MHOI0 IIapa NPOTHUBOCTOSUI OKEaH - MPEeAIIeCTBEHHUK
coBpeMenHoro Tuxoro okeana - Meraranacca (0onbIIoe MOpe). DTOT OKeaH ObUT MEHEE TIITYOOKUM,
YeM COBPEMEHHbIE OKeaHbl, 00 pocT o0bema ruapocdepsl 3a cUeT jAera3alid MaHTUU B IIpoIecce
BYJIKAHUYECKOW JEATEIbHOCTH MPOIOIHKACTCS BCIO MOCIEAYIOIIYI0 HCTOPHIO 3eMITH, XOTS U Ooree
MeanieHHo. He uckimoueHo, 4ro npooOpa3 Meraranaccsl OSBUIICS €IlI€ PaHbIlie, B KOHIE apXesl.

B karapxee u Hauasie apxest HOSBUIMCH TIEPBBIE CIEbI )KU3HU - OaKTEpUH U BOAOPOCIIH, a B
MO3/IHEM apXee PacIpOCTPAHWINCh BOAOPOCIIEBBIE HW3BECTKOBBIE MOCTPOMKH - CTPOMATOIUTHL. B
MO3/IHEM apXee HadajloCh, a B PaHHEM IPOTEPO30€ 3aBEPIIMIIOCH KOPEHHOE M3MEHEHHME COCTaBa
arMocdepsl: MO BIUSHUEM KU3HEIeATEeIbHOCTH PACTEHHM B HEH MOSIBUIICS CBOOOIHBINA KUCIOPOI,
TOT/Ia KaK Karapxeickas U paHHeapxeickas armocdepa coctosia u3 BoasHoro mapa, CO2, CO, CHy,
N, NHsu H,S ¢ mpumecbro HC1, HF u unepTHBIX ra3oB.

B noszonem npomeposoe (1,7-0,6 wmipm ner Hazam) Merares craja IOCTEICHHO
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 Oblio 00pa3oBaHHE OOIIMPHBIX
MEXKOHTUHEHTAJIbHBIX MOABWXHBIX M0sicoB - CeBepo-ArnaHTHueckoro, Cpean3eMHOMOPCKOro,
VYpano-Oxorckoro, pazaenuBmnx KOHTHHEHTHl (CeBepHod Awmepuku, Bocrounoit EBporsi,
Bocrounoit A3um 1 Hambomnee KpymHbIA 00710MOK Merareu - 10)KHBIM CyIIepKOHTHHEHT | OHBaHY.
LleHTpanpHbIe YaCTH 3TUX IOSICOB Pa3BUBAIMCH HA HOBOOOPA30BaHHOW B mpoiiecce puQTOreHesa
OKECaHCKOH Kope, T.€. Mosica MPEACTABIISIIN CO00M OkeaHCKHe OacceitHbl. VX TryOWHA MOCTEIICHHO
yBEJIMYUBAIACh 1O Mepe pocTa ruapochepsl. OTHOBPEMEHHO MOABHKHBIE MMOsiICa Pa3BUBAIUCH IO
nepudepun TUXoro okeaHa, MIyOMHA KOTOPOTO Takke Bo3pactana. Kimmaruueckuwe ycnoBus
CTAaHOBWJINCh 0o0Jiee KOHTPACTHBIMU, O Y€M CBMJIETEILCTBYET IIOSBIEHHE, OCOOCHHO B KOHLIE
POTEPO30sl, JIETHUKOBBIX OTJIOKEHUH (TUILTUTOB, APEBHUX MOPEH U BOIHO-JIETHUKOBBIX 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 HWCIBITHIBAIM CJIOXKHbBIE 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 psiJ UHTCHCUBHBIX TEKTOHUYECKUX SMOX U MPAHUTHOTO MarMaru3ma: 0alKalbCKyro
— B CaMOM KOHIIE TTPOTEp030s, canaupckyo (ot xpedra Ca-nmaup B Cpenneit Cubupu) — B KOHIIE
keMOpusi, TakoBcKyto (0T TakoBckux rop Ha BocTtoke CIIIA) - B KOHIIe OpAOBUKA, KaJIeIOHCKYIO (OT
npeBHepuMckoro HaszBanus llloTnannmum) - B KOHIE cuilypa, akaackylo (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
TEKTOHHYECKHE OIOXM Tajie0305 HEpPeAKO OOBENUHSIOT B KaJGOHCKYIO 3py TEKTOreHesa,
MOCIIEHUE TPHU - B TE€PLMHCKYIO, WM BApUCCKYI0. B Kaxk1yr0 M3 MepeyuciIeHHbIX TEKTOHUYECKUX
3MOX OIpe/IeNIeHHbIE YAaCTH MOBMKHBIX MOSICOB MPEBPAIATICH B CKJIa{4aThle TOPHBIE COOPYKEHUS,
a Toclie pa3pylieHus (ICHyJallyi) BXOAWIHW B cocTaB (yHIaMeHTa Moioablx rmiatdopm. Ho
HEKOTOpPhIE W3 HHUX YAaCTMYHO WCHBITHIBAIM aKTHBU3AIMIO B  MOCIEAYIOIIUE  OMOXU
ropooopa3zoBaHusl.



K xoHIly naneo30si MEXKOHTUHEHTAJIbHBIE MOJBMKHBIE I10sICA NOJHOCTHIO 3aMKHYIIUCh U
3aIlOJIHUJIMCH CKJIaA4aTbIMu cucTeMaMu. B pesynbrare otmupanus CeBepo-ATIaHTHYECKOrO Nosca
CeBepoaMepUKaHCKUN KOHTHHEHT COMKHYJCS ¢ Bocrouno-EBpomneiickum, a mocnegnuit (mocie
3aBepiIeHus pa3BuTus Ypano-Oxorckoro mosica) — ¢ Cubupckum, Cubupckuii — ¢ Kuraticko-
Kopeiickum. B utore oOpa3zoBaiicsi cynepkoHTHHEHT JlaBpasusi, a OTMHpaHHME 3alaJHON YacTu
Cpenu3eMHOMOPCKOIO Mosica MPHUBEIO K €ro OObEIUHEHUIO C HOKHBIM CYNEpPKOHTUHEHTOM -
['oHyBaHOI - B OOHY KOHTUHEHTAIbHYIO MOy - [lanreto. BocTounas yacte Cpeau3eMHOMOPCKOTO
1osca B KOHILE IIAJI€030s - HayaJle Me3030s1 IIPEBPAaTHIach B OIPOMHBIN 3aJMB THXOro OkeaHa, IO
nepueprun KOTOPOTo TaKKe MOJHITUCH CKIIaI4aThle 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 OHHU €Ille ObUIM JIMLIEHbl PAaKOBUH HIIU
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 KaMEHHOYTOJIbHOM TepHuoze. PrIObl MOSBWIMCH B CUIIype, 3€MHOBOJHBIC - B
KapOoHe.

Me3zo30tickas u kauno30UcKkas 3pvl - TOCIEAHUNA KPYNHBIA 3Tall pa3BUTUS CTPYKTYpPbI
36MHOW KOpbI, KOTOPbIIi OTMEUEH CTaHOBJIEHHEM COBPEMEHHBIX OKEaHOB M 000co0ieHneM
COBpEMEHHBIX KOHTHHEHTOB. B Hawane sTama, B Tpuace, emie cyuecrtsoBana [lanres, HO yxe B
paHHEM IOPCKOM IIEpHOZe OHAa CHOBa packoioinack Ha JlaBpasuro u loHaBaHy Bciexncreue
BO3HUKHOBEHUSl LIMPOTHOrO oOKeaHa Teruc, mpoTsHyBlierocss ot lleHTpanbHOl AMepuku 10
WNnnokutas u VHaoHe3uu, a Ha 3amajie 1 Ha BOCTOKE OH cMbIKajics ¢ Tuxum okeaHom (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
naneorcHa CeBepHYI0 ATIIAHTHKY, a HadMHAs C TajeoreHa - EBpaswmiickuii Oacceiin CeBepHOro
JlenoBuroro okeana (AMepasuiickuil 6acceiiH BO3HUK paHbllle Kak 4acTh Tuxoro okeana). B utore
CeBepHas Amepuka otaenwiace oT EBpasuun. B mno3nHell 1ope Havanoch (QopMUpoOBaHUE
WMuauiickoro OkKeaHa, W ¢ Hadaja MeJla crajla packpbiBarbea ¢ tora IOxHas AtnaHTHKa. JTO
O3HayaJl0 Hayajo pacnajga [OHJIBaHBI, CyIIECTBOBaBIIEH KaK €JUHOE II€JIOE B TEUEHUE BCETrO
najneo3os. B konue mena CeBepHas AmiaHTuka coeauHuinack ¢ HOxxHoM, ornenuB Adpuky OT
Oxnoit Amepuku. Torma e ABCTpanusi oThenuiach OT AHTapKTHJbl, a B KOHIIE MajleOTeHa
IIPOU30ILIO OTAeNeHHE nocaeanen ot FOxxHol 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 OblJI0 COBPEMEHHBIX TOPHBIX CHCTEM.



Puc. 8.6. Pacnian Ilanren [5] — noyioxe-
HHE MaTtepukoB: ¢ — 200 miiH jeT Hazan; 6 —
125 mun nert wazan; 6 — 80 mnu jer. 3Be3104-

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

C nozgnero naneoreHa (40 MuH JeT Ha3ajl) HayajloCchb MHTEHCHBHOE ropooOpa3oBaHHUE,
JOCTUTIIEE KYIbMUHAIIMU B TOCIEAHUE 5 MIIH JIeT. DTOT 3Tall CTAHOBIEHUS MOJIOIBIX CKJIaI4aro-
IMOKPOBHBIX I'OPHBIX COOp}’)KeHI/II\/JI, O6pa3OBaHI/I$I BO3POKACHHBIX CBOI[OBO-FJII)I6OBI>IX TOp BBIACIIAOT
KaK HEOTEeKTOHMYeCKU. DaKTUYECKH HEOTEKTOHUYECKUI ATam SBISETCS MOJAITAoM MEe3030MCKO-
KaifHO30MCKOro 3Tama pa3BUTHA 3€MJIM, TaK KaKk MMEHHO Ha 3TOM 3Tane O(pOPMUIMCH OCHOBHEIC
4epThl COBPEMEHHOT0 penbeda 3emiin, HaunuHasi ¢ pacripeeNeHus: OKeaHOB U KOHTUHEHTOB.

Ha sTom srame 3aBepmmioch (GopMHUpOBaHHE OCHOBHBIX YePT COBPEMEHHOW (ayHbI U
¢opel. Me3o3oiickast 3pa Obliia 3poi MPECMBIKAIOIUXCS, MICKOMUTAIONIUE CTaIu Mpeodianarh B
KaifHO30€, a B TO3JHEM IUTHOLIEHE TIOSBWIICS 4YeNOBEK. B KOHIlE paHHEro Meja TOSBHINCH
HOKPBITOCEMSIHHBIE pacTeHUs M cyma npuoOpena TpaBsiHOM NHOKpoB. B KoHIe HeoreHa u
AHTPOINOTCHE BLICOKHE HIMPOTHL o0oux HOJIYIHapI/Iﬁ OBUIH OXBAaudEHBI MOIOHBIM MAaTCPUKOBBIM
OJIeICHEHUEM, PEITMKTaMH KOTOPOTO SIBJISIOTCS JIGAHUKOBBIE HIANKU AHTAapKTHIBI U ['peHnanauu.
DT0 OBLJIO TPEThE KPYIHOE OJieJieHeHrEe B (haHepO30e: MepBOE UMEIO MECTO B TIO3HEM OPIOBHKE,
BTOpO€ — B KOHIIE KapOoHa - Hayaje mepMH; o0a OHM OBUIM paclpoCTpaHEHbl B Mpeaenax
T'onBaHsbL.

1. 8 JIexkuus Ne8 deHoMeH KU3HU

1.8.1 Bonpocs! 1ekuum:

1. CyIlHOCTh ¥ YPOBHU OpraHU3AIH )KU3HU.

2. Konneniys BO3HUKHOBCHHUS KU3HH.

3.DBONIOIIMOHHOE YICHUE B OMOJIOTHH.

4. Pa3BuTHE XKM3HU Ha 3eMIIe.

5. Yenosek: ¢eHOMEH, TPOUCXOXKICHUE, OMOITHKA.

Bonpoc 1. CymHocTh ¥ YPOBHH OPraHU3aLMHU KU3ZHH

Ha ¢done BO3ZHMKHOBEHHUS W Pa3BUTHS KOCHOM MaT€pUU BO3ZHHKIIO W CTAJIO Pa3BUBATHCS
Takoe YAMBHUTENBHOE SIBIICHHE, KaK *XU3Hb. B HacTosiee Bpems omucaHo Oonee 1 MIIH BUAOB
JKUBOTHBIX, OKOJIO 0,5 MIH BUIOB PAacTeHMid, COTHHU ThICSIY BUIOB rprOOB, Ooyee 3 THIC. BUIOB
Oaktepuii. [lomcunrano, yto He MeHee | MIITH BHAOB IMMOKa OCTAIOTCA HEOMUCAaHHBIMHU. Bompoc o



CYITHOCTA U TIPOMCXOXKJICHUHU JKU3HH BCET/Ia WMEN JUIsl YeIOBEKa HE TOJIBKO IMO3HABATEIHHBIN
MHTEpEC, HO U OTPOMHOE 3HadeHHe JUIsi (OPMUPOBAHUS MHPOBO33peHHUsA. BO3HHKHOBEHHE U
pa3BUTHE >KHUBBIX CYIIECTB BIUIOTH 1O TOSIBICHUS TaKOrO (EHOMEHAa, KaK 4YeJIOBEK, - OJHa W3
LEHTPaJIbHBIX MPOOIEM €CTeCTBO3HAHUSI.

KuBble OpraHuU3Mbl CYIIECTBEHHO OTIWYAIOTCA OT HEXHUBBIX CHCTEM. OTH OTJIMYUSA
NPUIAIOT JKU3HM KayeCTBEHHO HOBBIE CBOICTBa. PacCMOTpUM CYIIHOCTh MOHSTHUS <OKU3HBY.
MHuorouncieHHble GOPMYTUPOBKH CYIIIHOCTH XU3HU MOKHO CBECTH K JIBYM OCHOBHBIM: 1) KU3HB
ompenensieTcss cyOcTpaToM, HOCHUTEIEM CBOWCTB (Hampumep, OenkoM); 2) ee TPaKTYIT Kak
COBOKYITHOCTh  crenuPuueckux (HU3MKO-XUMHUYECKHX TMpoieccoB. Hampumep, Apucrorens
oTpeeNisi KU3Hb KaKk MUTaHue, pocT u oapsxienue; I'. TpeBupanyc - kak cToiikoe euHooOpasue
NPOIECCOB NPU pa3IiMdMM BHEIIHUX BIUsSHUI; M. buma - kKak COBOKYMHOCTh (DYHKIIHIA,
conpotuBisronuxcsa cMeptu; M.I1. [1aBnoB — kak ClIOXKHBIA XUMHUUYeCKUi Tiponiecc; @. DHrenbe -
KaK Ccroco0 CyIlIecTBOBaHUSI OCNKOBBIX TN, 3HAYUMBIM MOMEHTOM KOTOPOTO SIBISIETCS OOMEH
BEIIECTB C OKpyKaromed cpeaoi. OnHo u3 Haubosiee MOJHBIX OIMpeleleHU KHU3HU C y4EeTOM
COBPEMEHHOTO YpOBHSI 3HAHUW Jaj oOTedyecTBEeHHbIM ydeHbli M.B. Bousbkenwreitn. Ilo ero
MHEHUIO, cywecmsyowue Ha 3emie dacugvle mena npeocmasisaom cobol OmKpbimvle
camope2yiupylowuecss 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 CTEMEHU XapaKTEepPHBI W Ui HEXKHWBOW MPHUPOABI, YTO TOJYCPKHUBACT EIUHCTBO
SBOJIIOIIMOHHBIX TpoiieccoB. OHAKO MPOSIBICHUE 3TUX CBOMCTB M UX COBOKYMHOCTh HE CXOXH Y
JKUBBIX ¥ HEXXHUBBIX 00bEKTOB. IMEHHO 3TO - COBOKYITHOCTh M XapakTep MPOSBICHUSI — KaK pa3
OTIpefieNisieT CYIIHOCTh XH3HU. PaccMOTpUM psii CBOMCTB >KMBBIX OPraHU3MOB B CPaBHEHHUH CO
CBOMCTBaMH HEXHUBBIX 00beKTOB [19, 20].

O Eouncmeo xumuueckoeo cocmaea. B cocTaB KHUBBIX OPraHU3MOB BXOIAT TE XKeE
XUMHUYECKHE JIEMEHTBI, YTO ¥ B OOBEKTHI HEXKUBOU Nprpoabl. OHAKO COOTHOIICHHE 3JIEMEHTOB B
JKUBOM U HEKMBOM HEOJMHAKOBO. DJIEMEHTHBIM COCTaB HEXHBOW MPUPOJIBI HAPSILY C KUCIOPOIOM
MPEACTaBICH B OCHOBHOM KpPEMHHEM, >KEJI€30M, MarHueMm, ajllOMUHHEM H T.J. B KuBBIX
opranu3Max 98% XMUMHYECKOrO COCTaBa MPHUXOAUTCS HA YETHIpE DIEMEHTA: YIIepoid, KUCIOpOI,
a30T W BOJOPOJ, M, KPOME TOTO, KUBBIC OPTaHU3MBI TIOCTPOCHBI B OCHOBHOM M3 YETHIPEX KPYITHBIX
TPYNN CJOXHBIX OPTaHUYECKUX MOJIEKYT — OHOJOTHYECKHX MOTUMEPOB: 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 XUMHUYECKUX
IpEeBpallleHNil BellecTBa U3 OKPYXarolled Cpelapl YNOoAOONSIIOTCS OpPraHMYeCKHMM BEIIeCTBaM
JKUBOTO OpPTaHM3Ma U U3 HUX CTPOUTCS €T0 TeN0; BO-BTOPBIX, CIOKHBIE OPraHUYECKHE COSAMHECHHUS
pacmanairTcs Ha MPOCThle, IPU ATOM YTPAuMBAaeTCs MX CXOACTBO C BEIIECTBAMM OpraHu3Ma U
BBIICTISIETCSl DHEPrus, HeoOXxoaumas s peakuuii 6mocuHTe3a. OOMEH BellecTB 0OecTieurBaeT
MOCTOSTHCTBO XMUMHYECKOIO COCTaBa M CTPOEHMSI BCEX YacTel OpraHM3Ma U, Kak CJe/ICTBUE,
MOCTOSTHCTBO UX ()YHKIIMOHUPOBAHMSI B HETIPEPHIBHO MEHSIFOIIUXCS YCTIOBHIX OKPYXKAIOIIeH cpepl,
T.€. o0ecnednBaeT 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 pa3MHOXKEHUH
JKUBBIX OPraHU3MOB MOTOMCTBO OOBIYHO TOXO0KE Ha POJUTENEH: KOIIKH BOCIPOW3BOMAST KOTST,
co0aky - MIEHST, U3 CEeMSIH OJyBaHUMKA BBIPACTaeT OAYBAHYUK. TakuM 00pa3oM, pa3MHOKEHUE -
3TO CBOMCTBO OPraHM3MOB BOCIPOHU3BOJAUTH cebe MOoJoO0HBIX. B OCHOBe caMoBOCHpPOHM3BEACHUS
JISKUT 00pa30BaHUE HOBBIX MOJIEKYJ M CTPYKTYp Ha ocHoBe MH(opmanuu, 3amoxxkennor B JJHK.
brnarogaps penpoayKIuu He TOJIBKO IIeNible OPTaHU3Mbl, HO U KJIETKH, OPTaHOMBI KIIETOK IOCIIe



JICJIEHNs] CXOIHBI CO CBOMMM IpPEAIIECTBEHHUKAaMH; Tak, M3 oxHod monekyiasl JHK npu ee
YIBOEGHUU OOpa3yloTCsl JIB€ JOUYEPHHE MOJIEKYJbl, IOJHOCTbIO TOBTOPSIOIINE HCXOJHYIO.
CrnenoBarenbHO, CaMOBOCIIPOM3BECHHE TECHO CBSI3aHO C HACIEICTBEHHOCTBIO - CHOCOOHOCTBIO
OpraHu3MoB o0OecreunBaTh nepeaady Mpu3HaKoB, CBOMCTB, 0COOCHHOCTEH pa3BUTHUS U3 TOKOJICHHS
B TIOKOJICHUE, YTO 00YCIIOBIMBACT MPEEMCTBEHHOCTh IIOKOJICHHH.

O Hzmenuusocmo, passumue u pocm. Iloll N3MEHUMBOCTHIO MOHMMAIOT CIHOCOOHOCTH
OpraHu3MOB IpuoOpeTaTh HOBBIE MPU3HAKUM W CBOWMCTBAa Ha OCHOBe M3MeHeHus Mmoisekyn JIHK.
M3MeHYMBOCTh CO3/1a€T Pa3sHOOOpa3HbIl MaTepuan Jjsi eCTECTBEHHOIO0 0TOOpa U COOTBETCTBEHHO
NPEINOCHUIKY JJISl PAa3BUTHUS U POCTA KUBBIX OPraHu3MOB. Pa3Butue - HeoOpaTuMoe HampaBIeHHOE
3aKOHOMEPHOE H3MEHEHHE OOBEKTOB >KMBOM W HEXHUBOW mpuponsl. B pesynprate pa3BUTHS
BO3HMKAEeT HOBOE KAaYEeCTBEHHOE COCTOSHUE cUCTeM. Pa3Butue >kuBOM (DOpMBI CyIIECTBOBAHUS
MaTepUu MPEACTABICHO WHAUBUAYAIbHBIM Pa3BUTUEM OPraHU3MOB (OHTOI€HE3) U HCTOPUUYECKUM
pasBuTHEM BHIOB (¢mioreHe3). B mpomecce pa3BUTHA TOCTENIEHHO U IOCIEIOBATEIBHO
dbopmupyetcs crienudpuyeckas CTpYKTypHas OpraHHU3alusl KUBOTO OpPraHM3Ma, a YBEJIUYECHUE €ro
Macchbl OOYCIIOBJIEHO PENPOAYKLUEH MaKpOMOJIEKYJ, 3JEMEHTAPHBIX CTPYKTYp KJIETOK M CaMUX
kJeTok. OuioreHes, UK 3BOJIOLUS B LIEJIOM, - 3TO HEOOpATUMOE U HAIIPABIEHHOE Pa3BUTHE )KUBOU
IPUPOJIbI, COIPOBOXKJIAIOLIEECS] O00pa30BAHUEM HOBBIX BHUJOB M IPOTPECCUBHBIM YCIOKHEHUEM
JKU3HU. Pe3ynbTaToM 5BOMIOINH SBIISIETCS BCE MHOT00Opa3ue )KUBbIX OPraHU3MOB Ha 3emIie.

O Pazopasicumocms u 3Hepeozagucumocms. JI10OOW OpraHu3M HEpa3pbIBHO 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 — HM30UpaTeIbHOW peakIM Ha BHEIIHHE BO3JeHCTBUs. Bcsikoe H3MeHEHHE
OKPYXAIOIIMX OpPTraHu3M YCIOBHI cpenbl MpeacTaBisieT CcOoO0O0H MO OTHOIICHHI0O 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, YCTOMYUBBIC
JUUIb [IPU YCIIOBUM HENPEPHIBHOIO JIOCTYyINA K HUM SHEPIUM U Matepuu u3BHe. JKUBbIE OpraHu3Mbl
CYILECTBYIOT JI0 TE€X IIOP, ITOKA IMOJIYYarOT SHEPTHUIO U MATEPHUIO U3 OKPYKAIOIIEH CPEbl.

O Pummuynocms - elie OIHO CJIEACTBUE TECHOI'O B3aUMOIEUCTBUSA JKMBOU M HEXUBOMI
npupoabl. B mpupoie noscroly pacnpocTpaHeHbl KojiedaTeIbHbIE IPOLECChl: OKEAHCKUE MPHUIINBbI
¥ OTJIMBBI, CMEHA JTHS U HOYH, (ha3 JyHBI, Uepel0BaHUE BpEMEH roja, MePHOJNIYECKOe YBEIHUECHUE
COJIHEYHON aKTUBHOCTH, HHUKJIMYHOCTh I'€OJIOTMYECKUX IpoleccoB. lleprnoanyeckne n3MeHEHNs B
OKpYXKarolllel cpeie OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HA KUBYIO MPUPOIY M Ha COOCTBEHHBIE
PUTMBI KUBBIX OpPraHW3MOB. B KMBBIX CHCTEMax PUTMHUYHOCTH MPOSBISETCA B NEPUOAUYECKHX
W3MEHEHUSAX WHTEHCHUBHOCTH (DPU3HOJIOTHYECKHX (PYHKIMN C pa3sNTuYHBIMU MEepHOJaMHU KoieOaHui
(OT HECKOJIBKUX CEKYHJ J0 IoJla U CTOJIETHs): CYTOUHbIE pUTMBI CHa U OOJPCTBOBAHUS y YEIOBEKa,
CE30HHBIC PUTMBI aKTUBHOCTH U CIISTYKHU Yy HEKOTOPHIX MIIEKOMUTAONIUX (CYCIHMKH, €XKH, MEIABEIN)
U Jip. PUTMUUHOCTE 0OecTieunBaeT corjiacoBaHue (PyHKIIMNA OPTaHU3Ma U OKPYXKAIOIIEH CPEeIbl, T.€.
MPUCTIOCOOICHHE K TEePUOJUYECKHM W3MEHSIOIIMMCS YCIOBHUSM CyllecTBoBaHus. Hampumep,
CE30HHBIE W CYTOYHBIC PHUTMBI BBIPAOOTAIUCH KaK MPHUCIIOCOOJIEHUE KUBBIX OPTraHU3MOB K
reo(pU3NIEeCKUM LUKIIaM CPEeIbl.

O Camopezynayus (asmopezynayusi) - COCOOHOCTh >XKHBBIX OPraHU3MOB, OOUTAIONIIUX B
HENIPEPBIBHO MEHSIOUIMXCS YCIOBUAX OKPYXKAIOLIEH Cpebl, MOAIECPKUBATH IMOCTOSHCTBO CBOETO
XUMHYECKOI0 COCTaBa M MHTEHCUBHOCTH (DHU3HOJOrMYEcCKHX mporeccoB. Ilpu 3ToM HemocTtaTtok
MOCTYTICHUSI KAaKUX-JIMOO MUTATENhHBIX BEIIECTB MOOMIN3YeT BHYTPEHHHUE PECYpChl OpraHu3Ma, a
npu U30BITKE Kakoro-nuOo BellecTBa €ro CHHTE3 Mpekpamaercs. Hampumep, NoHMKeHHe
KOHIIEHTPAIIUU Takoro ¢epmenta, kak AT® - yHHBEpCAIIbHOTO aKKyMYJISATOpa SHEPTUU B KIIETKE,
CIY’KUT CUTHAJIOM, 3aIyCKAalOIIMM MPOILIECC €ro CHUHTE3a; NpH BocmnojHeHuu 3anaca AT® cuHTte3
€ro mpekpamaercs. ¥ MEHbIICHHE KOJUYECTBA KJIETOK B TKaHU (HApUMeEp, B pE3yJibTaTe TPABM)
BBI3BIBAECT YCWJICHHOE PA3MHOKEHUE OCTABIINXCS KJIETOK; BOCCTAHOBJIEHHE KOJINYECTBA KIETOK J0
HOPMAaJIBHOIO IA€T CUTHAJI O NMIPEKPALLEHUY HHTEHCUBHOI'O KJIETOYHOTO JAEICHUS.



O Huckpemunocmo (npepvisucmocms, pasoenennocmyv). JKu3Hb Ha 3emiie TPOSBISETCS B
BUJE JAMCKPETHBIX (opM, T.e. OTHENbHBI OpraHu3M WM Ouosornyeckas cucrema (BHI,
OMOTeo1eHO3 U JIp.) COCTOUT M3 000COOJIEHHBIX MM OTTPAHUYCHHBIX B IMPOCTPAHCTBE, HO TEM HE
MEHEe TECHO CBA3aHHBIX M B3aUMOAECHCTBYIOUINX MEXKIY COOON yacTei, 00pa3yroumx 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; SHEPreTHYECKHil amnmapar KIEeTKU
IPEACTABICH OTACIBHBIMH MHTOXOHIDHSIMH, aIllapaT CHHTE3a OeiKka - puOOCOMaMH’ M jajee
BIUIOTh JI0 MaKpOMOJICKYJ, KaxJaas M3 KOTOPBIX MOXKET BBINOJIHATH (YHKIUIO, JIMIIb OyaydH
MIPOCTPAHCTBEHHO M30JMPOBAHHOW OT ApYrux. JIMCKPETHOCTh CTPOEHHS OpraHM3Ma - OCHOBA €ro
CTPYKTYpHOI ymopsgodeHHOcTH. OHa cO3[aeT BO3MOXXKHOCTh HOCTOSIHHOTO CAaMOOOHOBJICHHUSI €TO
MyTeM 3aMEHbl «M3HOCHUBILUXCS» CTPYKTYpPHBIX DJIEMEHTOB (MOJEKYJ], ()EPMEHTOB, OPraHOUJIOB
KIETKH®, IETbIX KIETOK) 0e3 MPEeKpalleHHs BBHITOMHACMONH (yHKIHH. JIHCKPETHOCTh BHIA
npeonpeeNseT BO3MOXKHOCTh €r0 3BOJIOLUU Yepe3 Trudellb WM YCTPaHEHHE OT Pa3MHOXKCHHS
HETPUCTIOCOOJIEHHBIX 0COOEH U COXpaHEHUs! 0COOEH ¢ MOIE3HBIMH IS BEDKUBAHUS TPU3HAKAMHU.

Mup >KuBOH mNpuUpOAbl HpENCTaBiIsieT COOO0H COBOKYMHOCTh OHOJOTHYECKHX CHCTEM
Pa3HOTO ypOBHSI OpPraHU3allUd U PA3IUYHON COMOJYUHEHHOCTH. OOBIUHO BBIJIEISIIOT HECKOJIBKO
YPOBHEM OpraHu3anuu )kuBoi marepuu [6, 20, 28].

O Monexynapuoeiii ypoéenv. Paznuune >KMBBIX M HEXHBBIX CHUCTEM IPOSBISIETCS yXKe Ha
MOJIEKYJISIpHOM ypoBHe. Ha ypoBHe (QYHKIMOHUPOBaHUS OHOJOTHYECKHX MAaKPOMOJEKYI
(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 U 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€NIKOB M HYKJIEMHOBBIX KHUCJIOT). be3ycioBHBIM MHTEpeC MpEeACTaBIsAET TaK Ha3bIBaeMas
perunkanus - yaBoenue monekyn JIHK (y mekoropeix BupycoB PHK) npu ydactuu cnenuanbHbIX
(depMeHTOB, KOTOpas oO0ecreunBaeT TOYHOE KONMMPOBAaHME TIEHETHMYECKOM uH(popMaluuy,
3aximoueHHoi B Mmoniekyiax JIHK, u mepenauy ee oT mokoyieHus: K TOKOJICHUIO.

O Knemounwiti yposenv. Kierka — cTpykTypHast U (QyHKIIMOHAJIbHAS €IUHUIA, a TaKXKe
€/IMHUIAa Pa3MHOXKEHUS U PAa3BUTHUS BCEX JKUBBIX OPraHU3MOB, oOMTarOmUX Ha 3emiie. OHAa MOXKET
CYILIECTBOBAaTh KakK OTJAEIbHBIA OpraHu3M (OakTepuu, NpocTeHiine, HEKOTOpbIE BOJIOPOCIU U
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 KieTKax. COIEpKUMOE 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 OakTtepuilt umerot auamerp 0,1-
0,23 MkM, a auamerp sillla cTpayca B CKOpiyrne jgocTuraer 155 mw; numamerp OOJIBLIMHCTBA
HYKApPUOTHBIX KIETOK (C O(QOPMICHHBIM KJIETOYHBIM SIIPOM, T.€. BCE KIETKH, KpoMe OaKTepwii)
coctasisgeT 10-100 mxkm. MHOrooOpa3Hble PYHKIIUH KJIETOK BBIMOIHAIOTCS CIELUAIN3UPOBAHHBIMU
BHYTPUKJIETOYHBIMU CTPYKTypaMHU - OpraHOMJamH. YHHUBEPCaJbHbIE OPraHOUABI 3YKapHUOTHBIX
KJIETOK B SiZJp€ - XPOMOCOMBI, B LUTOIJIa3Me - pUOOCOMBI, MUTOXOHJPUH, SHIOIUIa3MaTHYeCKast
CeTh, KOMIUIEKC ['0JIb/KM, TU30COMBI, KJIeToYHasi MemOpaHa. Bo MHOruX KieTkax MPUCYTCTBYIOT
MeMOpaHHBIE CTPYKTYPBI, CIOCOOCTBYIOIIUE MOAACPKAHUIO (DOPMBI KIETKH.

BaxknelmmMyu XMMHYECKMMH KOMIIOHEHTAaMHM KIIETKM CUMTAIOTCA O€KH, BKIOYast
(bepMeHTHI, KOTOPBIE COAEPIKATCS KaK B cCaMOM KJIETKE, TaK U B XKHUJKUX cpelax opranusma. OiHako
CHUHTE3UPYIOTCS OHU TOJBKO B KIJIETKE, KOTOpas OCYIIECTBIISIET MPOCTPAHCTBEHHYIO OpraHU3aIUio
XUMHUYECKHX MpoleccoB. Tak, mpolecc KIETOYHOro JbIXaHHWs Yy BCEX KIETOK, KpoMe OaKTepHii,
MIPOUCXOIUT TOJBKO Ha MeMOpaHax MUTOXOHIpUM, a CUHTe3 Oenka — Ha pubocomax. brnaromaps
KOHIIGHTpaluN (EPMEHTOB, YHOPSAOYEHHOMY HX pACIOJIOKEHHIO B CTPYKTYPax YCKOPSIOTCS



peakuuy, OpraHu3yeTcs HX CONpsDKeHUE (NPUHLMI KOHBeWepa), pa3lessioTcss pa3HOPOJHBIE
npouecchl. [ cTpoeHHs] KJIETKM XapaKTepHa MUKpPOTE€TepPOreHHOCTh (MHUKPOHEOTIHOPOAHOCTD),
KOTOpasi O3BOJIIET CUHTE3UPOBATh PA3JIMYHBIE BELIECTBA U3 OJHUX U TEX )K€ IIPEAIIECTBEHHUKOB B
OJIHO BpeMs B 001eM MukpooObeme. [IpHHIIMI KOMITAKTHOCTH, MPUCYHINIT METa00IU3MY KJIETKH,
ocobenHo BoipakeH B cTpykrype JAHK. Hanpumep, JIHK sitnexnerku yenoBeka Becur 6 10~ru
IpyU O3TOM KOJAUPYET CBOMCTBa BceX OEIKOB ueloBeKa. BHYTpM KJIETKH HENpepbIBHO
NOJJIEPKUBACTCSL OIpENEICHHAas] KOHLEHTpAllUs HOHOB, OTJIMYHAs 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 OKPYXKAIOIIEH UX CPEIbl KalelbKU C KPYITHBIMUA MOJIEKYJIaMH, BKITIOUYasi OEIKU WU
Jla’ke BUPYCHI U HEOOJIBIIINE KIICTKH.

VY Bcex KJIETOK OJHOr0 OpraHu3Ma T'€HOM (COBOKYITHOCTb T'€HOB) HE OTJIMYAETCS IO
00beMy TMOTEHIMAIBHONH WH(POPMAIMK OT TEHOMa OIUIOJOTBOPEHHOW SIMIEKICTKH. ITO
JIOKAa3bIBAIOT OMBITBI C MEPEcajkod sjpa Y3KOCHEIHATU3UPOBAHHON KIETKH B IHUTOIUIA3MYy
SHYKJICUPOBAHHOU SMIEKIIETKH, IIOCIE YEro MOKET Pa3BUTHCS HOPMAIBHBIM OpraHusM. Pasmuuns
CBOICTB KJIETKM MHOTOKJIETOYHOI'O OpraHu3Ma OOBACHSIOTCS HEOJAMHAKOBOM aKTHBHOCTHIO I'€HOB,
yro oOycnoBnuBaeT Iu(PGEpPeHIMPOBKY KIETOK. B  pe3ynbprare OJHU KIETKH CTAaHOBSTCS
BO30yTUMBIMU (HEPBHBIE), APYTrUe MPUOOPETAIOT COKpATUMbIe OeNKH, 00pa3yroire MUOGUOPUILIBI
(MBIIICYHBIC), TPETbU CHHTE3UPYIOT MUIIEBAPUTEIbHBIE (DEPMEHTHI WIIM TOPMOHBI (KEJIE3UCTHIE) U
T.1. MHOTHE KIIETKU MONU(YHKINOHAIBHBI; TaK, KIETKH MEUEeHU CUHTE3UPYIOT pa3inuHble OelKU
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. CiaenoBaTenbHO, CXOAHBIX NMPU3HAKOB B Pa3HBIX KJIETKAaX 3HAYUTEIHHO
0oJbIle, YeM CHeNMATbHBIX MPU3HAKOB. KIeTKku OIM3KOro MpOUCX0KIEHUS U CXOTHBIX (DYHKIUI
00pa3yroT TKaHHU.

B opranmsme demoBeka okono 10 kierox. B HEKOTOPBIX TKAHAX KOIMYECTBO KIIETOK
OCTaeTCsl TIOCTOSIHHBIM B TE€UYEHUE BCEH JKU3HU OpraHu3Ma. B 3THX TKaHSAX JIEISATCS OTHOCUTEIBHO
ManoaughepeHINPOBAHHbBIE KIETKH, Pe3epB KOTOPBIX CaMOMOIACPKUBACTCS, a OHA U3 JOUYEPHUX
kieTok nuddepernupyercs. Hampumep, y demoBeka exxeaHEeBHO orudaet okoso 70 Mipi KIIETOK
KHILIEYHOTO SMUTENUs U 2 MIPJ IPUTPOLUTOB. BO MHOrMX IpPYruxX TKaHSIX B KICTOYHBINA ITUKI
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 LIMKJIa TOCJIEe HEKOTOporo MoMmeHTta. Hekoropele sifpa He BXOJAT B LUKI B TE€UYECHUE
Bcell kM3HM nupdEepeHIUPOBAaHHON KIETKU (HEHpPOHBI, BOJOKHA CKEJETHBIX MBIIIIL), MPU 3TOM
IPOJOKUTEIBbHOCTh  JKM3HM  KJIETKM COOTBETCTBYET JKM3HM OpraHuzMa. MMHHUMaIbHas
MPOJOHKUTETFHOCTD KU3HU KJIETKH (KUILIEYHOTO YIUTENus) yenoBeka -1-2 nHs.

Bo Bcex kieTkax mpoucXoAUT UHTEHCUBHOE OOHOBIJIEHUE BELIECTB U CTPYKTYp. OrpoMHOe
KOJIMYECTBO KJIETOK B KAXKIOW TKaHHW, OOBEIWHEHHBIX METAaOONMYECKUMU U PEryISITOPHBIMU
MpolleccaM, MX TIOCTOSHHOE BHYTpPEHHEE OOHOBJICHHE OOECIEeUMBAIOT HAJEKHOCTh PabOTHI
OpraHOB MHOTOKJIETOYHOro opraHuzMa.Ha KiIeTo4HOM ypOBHE OCHOBHOE€ BHUMAHHUE YYCHBIE
YIAEISAI0T mpobiemMaM MOPQOJOTUYECKOW OpraHM3alMM KIETKH, CIEeHUaIn3alii KIETOK B XOJe
pa3BuTHsA, GYHKIUSAM KIETOYHOH MEMOpaHbl MEXaHHU3MOB M PETYJSIIUHM JIeIeHUS KIETKH,
CTPOEHHIO U (QYHKIUSAM TaKUX OPTaHOMIOB, KaK XPOMOCOMBI, MUTOXOHAPUHU, PUOOCOMBI, @ TaKkKe
JPYTUM BKJIFOUEHUSIM KIJIETKH.

O Opeanuzmenmnviii  ypogenb. MHOTOKIIETOYHBIA OPraHW3M TIPEJCTaBIsACT COOOM
LIEJIOCTHYIO CUCTEMY OpIraHOB M TKAaHEW, CIELMAIU3UPOBAHHBIX MAJIS BBIIOJIHEHUS PA3JIMYHBIX
¢byHkuil. TkaHb - COBOKYITHOCTh CXOJHBIX MO CTPOCHHIO KJIETOK, OOBEAMHEHHBIX BBIOJHEHUEM
obmelt pynkuu. Opran - 3TO CTPYKTYpHO-(YHKIIMOHAIBHOE OOBEIMHEHHE HECKOJIBKHX THUIIOB
TkaHel. Hanmpumep, koka yenoBeka Kak OpraH BKJIIOYAET SMUTENUNA U COETMHUTENbHYIO TKaHb,
KOTOpPbIE BMECTE BBITIOIHSIOT LENbIH psii QYHKIMI; U3 HUX HauboJiee 3HaUUTeNbHasE — 3alllUTHAS.
B paMkax opraHu3MeHHOTO (OHTOT'€HETHUYECKOT0) YPOBHS M3Y4arOT 0COOb U CBOMCTBEHHBIE €l Kak
[EJIOMY 4YepThl CTPOEHUS U  (PU3HOJIOTMYECKHE TPOLECChl — MEXaHHW3Mbl aJalTaluu



(akKJIMMaTH3alMK) U TTOBEICHUS (B TOM YHciie GYHKINHU [IEHTPAIbHONH HEPBHOW CHCTEMBI), a TAaKXKe
TaKue aKTyaJIbHBIC MPOOJEeMbl, Kak auddepeHIIMpoBKa TKaHEH, T.. NMPEBpalleHHe B IPOIecce
UMHAMBUAYAJIbHOTO  pa3BUTHUsL ~ OpraHu3Ma  (OHTOr€He3a) IEPBOHAYAJIBHO  OJMHAKOBBIX,
HECHeIHaTN3UPOBAHHBIX KJIETOK 3apO/IbIllia B CIIEIIMATU3UPOBAHHbBIE KIETKH TKAaHEeH U OPraHoB,

O Illonynayuonno-euoosoii ypoeens. llomynauus Kak cucTeMa HaJOPraHU3MEHHOTO
MOPSAJKA - 3TO COBOKYITHOCTh OPraHU3MOB OJIHOTO U TOTO € BUJa, 00BbEAMHEHHAs OOIIUM MECTOM
oOutaHus. B nmaHHON cucTeMe OCYIIECTBISIOTCA IMPOCTEHIINE, AJIEMEHTApHbBIE 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. [ XO3SMCTBEHHON EATEILHOCTH
4eJI0BEKA BaXKHbI TAKHE MPOOJIEMBbI OMYIISIIMOHHON OMOIOrMH, KaK KOHTPOJIb YUCIIEHHOCTH BHU/IOB,
NoJJIep>KaHUE ONTUMAIBHON YUCICHHOCTH SKCIUTYaTUPYEMbIX U OXPaHIEMbIX MOMYJISIUH.

O Buoceoyenomuyecku-ouocgepHulii yposensb. BUOTEOIEHO3 - COBOKYITHOCTh OPTaHU3MOB
pa3HbIX BUOB U PA3IMYHON CIOXKHOCTU OPraHU3AlMK CO BCeMH (DaKTOpamu cpeibl OOUTaHHUSL.

Bonpoc 2. Konnenuun BO3HUKHOBEHHS JKM3HI

Bonpoc 0 BO3BHUKHOBEHUHU KHU3HU OECIIOKOUT YEJIOBEYECTBO JOCTATOYHO JaBHO. B ymcio
TEOpUH, MOJYYUBUIMX BECbMA IIMPOKOE PACHPOCTPAHEHUE M JOMHUHUPOBABIIUX B T€ WM HHbIE
NEepUOAbl PA3BUTHUSL €CTECTBO3HAHUS, OOBIYHO BKIIOYAIOT: TEOPHIO CTAIIMOHAPHOTO COCTOSHUS, B
COOTBETCTBUU C KOTOPOU KU3Hb CYILIECTBOBAJIa BCET/A; KPEALIMOHU3M, YTBEPKAAIOIIUHN, UTO )KU3Hb
CO3/aHa  CBEPXBECTECTBEHHBIM  CYIIECTBOM B  pe3yjibTare akTa TBOPEHUS; TEOPHIO
CaMOIIPOU3BOJIBHOTO 3apOKIACHMSI, T.€. )KU3Hb BO3HUKAJIA U BO3ZHUKAET HEOJHOKPATHO U3 HEKUBOTO
BEIIECTBA; TEOPHUIO MAHCIIEPMUH, YTBEPHKIAIOIIYI0, YTO KU3Hb 3aHECEHA Ha 3eMIII0 U3BHE; TEOPHIO
Onoxummuueckoi sBosouuu. Creayer OTMETUTh, 4YTO TEOPHUHM CTAllMOHAPHOTO COCTOSIHUS U
KpealMoHW3M BO3HHUKJIM O] BO3JCHCTBHEM MPEUMYIIECTBEHHO PEIUTHO3HBIX MPEICTaBICHUN O
MHUPO3IaHNHU; KpEalMoHW3M B HAacTosIIee BpeMs (B TOM WM HMHOW (opme) MOAIepKUBACTCS
CTOPOHHHUKAMH 00KECTBEHHOTO COTBOPEHUS MUPA.

O Teopuro camoszapodicoenuss, unu CamonpouU3B0IbHO20 BO3HUKHOBEHUs JHCU3HU, OOBITHO
CBS3BIBAIOT C PA3BUTHEM COOCTBEHHO E€CTECTBEHHO-HAYYHBIX IMPEACTABICHUI O BO3ZHUKHOBEHUU
#u3HU Ha 3emsie. CTOPOHHUKHM ATOM TEOPUHU HAXOJWIM MOATBEPXKACHHUE CBOEH HJEH B ONBITAX C
MOSIBJICHUEM 4YepBell B THUIOIIEM Msce, 3emiie, OTOpocax, MbIIed B MENIKaXx C 3€pHOM H T.J.
Jaunyro Touky 3peHus pazaensiiu Apucrorens, . lamuneit, U.B. T'ére, P. [lekapt. Ix aBTOpuTET
JI0JITO€ BpEMsl TOAJEP)KUBANI TEOPHIO CAMO3AapOXKIACHMSI Ha TJIABEHCTBYIOIIMX NO3ULMAX B
€CTECTBO3HAHUH.

OpaHMM M3 MEpBBIX 3Ty TOYKY 3PEHMsS MOABEPI COMHEHMIO WTAIbSHCKUN Bpad H
ecrectBoucnbiTarenb ®. Penu (XVII B.), mokazas, 4To B XOPOIIIO U30JIMPOBAHHOM OT OKPY>KaIOIIEH
Cpelpl MsCE 4YEpBH HE MOSBILIFOTCA. OH € MPOBO3INIACHI NMPHUHLMII «BCE JKUBOE OT KHUBOTOM.
OpnHako OKOHYATENIbHO ATOT MPUHIIMI HOJYYWI pacpocTpaHeHue aumib B 1860-e IT., 4To cBA3aHO
c onbitamu JI. ITactepa, KOTOpBII JOKa3an ero Ha MUKpOOHMOJIOTHYECKOM YPOBHE.

O Teopus nancnepmuu OOBSCHSIA 3apOXKACHHE >KU3HM Ha 3eMile E€CTECTBEHHBIMHU
npuYMHaMu. Buponsmenssicb, 3Ta Teopus CyllecTBOBajia ¢ JpeBHOcTH A0 Hadaina XX B. Ilo
IPEJICTaBICHUSIM €€ CTOPOHHHUKOB, TAKMX U3BECTHBIX yueHbIX, Kak C.A. Appenuyc, I'. ['enbMroms,
B.W. BepHajackuii, 3apoAbIy KU3HU (HAIPUMEp, CIIOPBI MUKPOOPTaHU3MOB) PacCesHbl B MUPOBOM
IIPOCTPAHCTBE U MEPEHOCITCS C OJHOrO HEOECHOro Teia Ha APYroe ¢ METEOpUTaMH WU TOJ
JEICTBUEM [1aBJIEHUSl CBETA; CIIEJOBATENbHO, JKM3Hb 3aHeceHa Ha 3emuno u3 Kocmoca. Otn
MIPEJICTaBICHNUS] CHUMAJIM MPOTUBOPEUHSI, XapaKTEpHbIE UIsl TUIOTE3bl caMo3apoxaeHus. OnHako
OCTaBAJIUCh OTKPBITBIMU BOTIPOCHI O TOM, I'JIE€ U KaK 3apoAniach *H3Hb U KaKUM 00pa3oM oHa Oblia
nepeHeceHa Ha 3emit0. OCOOEHHO OCTPO 3TH BOIPOCHI BCTAIM MOCHE OTKPBITUS KOCMHUYECKUX
Jdy4ed ¥ BBIACHEHHs ICWCTBUS paaualu Ha Ouosiornyeckue oObEeKThl. B Hactosmiee Bpems
NePUOANYECKU MPEANPUHUMAIOTCS TONBITKH BO3POJIUTH 3TY TEOPHUIO.

B nauane XX B. HakOMUBIIUECS TPOTUBOPEUHs, C KOTOPHIMA HE MOTJHU CIPABUTHCS
TEOPUHU CaMO3apOKJICHUS U MAaHCIEPMUHU, IPUBEIHU K JajJbHEHIINM MouckaM oObsCHEHUs criocoba
BO3HUKHOBEHHUs JKW3HM Ha 3emne. Tak, I'. Mwuiep BBIIBUHYI 2unomesy o0 CAYYAUHOM



B03HUKHOBEHUU NEPEUYHOL MOIEeKyIbl KUBOTO BemecTBa. OIHAKO OBUIO MOJCYUTAHO, YTO 3TO
COOBITHE MOKET IMPOU30UTH C BEPOSTHOCTHIO, PABHOM BEPOSITHOCTH TOTO, UYTO 00€3bsiHA OTIEYATaET
coner VY. lllexkcriupa Ha MUIIyIIeH MamMHKE, €CU OyIeT MPOJOJDKUTEIBHOE BpeMs yAapATh I10
KJIABUIIIaM.

O Teopus Ouoxumuueckon 380m0yUY OTPAXKACT COBPEMEHHBIC IPEACTABICHUS O
MIPOMCXOXKICHUH JKM3HU Ha 3emiie U OCHOBBIBaeTcs Ha paborax A.M. Onapuna (1924) m k.
Xongentna (1929). DOtu  npenacraBieHus 3aKIIOYAIOTCS B NPU3HAHUM aOUMOTEHHOro, T.€.
HEOHMOJIOTrMYeCKOro, BO3HHUKHOBEHHS OPraHMYECKHX BEIIECTB U3 XHMHUYECKHUX DJEMEHTOB U
HEOPraHMYECKUX MOJIEKYJI, COCTaBIABIIMX arMochepy 3emMiu B APEBHOCTH, MyTeM JUIMTEIbHOMN
MOJICKYJISIPHOM SBOJIIONMH. 3a MPOLISAIINE JECATHIIETUS KOHIEHIUS OMOXUMUYECKOU HBOJIIOLUU
Obula TOATBEpXKJEHA M CYHIECTBEHHO JIOMOJHEHAa HOBBIMH [aHHBIMH W3 pa3HbIX oOjactei
€CTECTBO3HAHMUS.

B Hacrosmiee BpeMsi HM3BECTHO, YTO BCE JKMBBIC CYIIECTBA, BO - TEPBBIX, O0IaTarOT
COBOKYITHOCTBIO OJIHUX U T€X K€ CBOICTB M COCTOAT M3 OJHUX U T€X K€ IpyHn OMOJOTHYECKHX
MOJIMMEPOB,  BBIMOJHSIOMIMX  ONpEACICHHbIE (YHKIMH; BO-BTOPBIX, IOCJIEI0BATEIBHOCTD
OMOXMMHYECKHX MPEBpalleHUI, 00eCeurnBaOINUX 0OMEHHBIE POLECCH, Y HUX CXOJIHA BIUIOTH JI0
neraneil. Hampumep, pacuieniieHue TIIOKO3bI, OMOCHHTE3 Oelka W Jpyrue peaklud y CaMbIX
pa3HbIX OPraHU3MOB MPOTEKAIOT MOYTH OJUHaKOBO. CIle0BaTENbHO, BOMPOC O MPOUCXOKIACHUU
JKU3HU CBOJUTCA K TOMY, KaK M B KaKMX YCJIOBMSIX BO3HHUKJIA CTOJIb YHUBEpCajbHas CHCTEMaA
OmoxuMHUecKuX npesparnienui [13, 20, 23, 29].

Hecmotps Ha oO6mHOCTh npoucxoxaeHus miaaHeT COMHEYHOM CUCTEMBI, TOJIbKO Ha 3emie
MOSIBUJIACH JKU3Hb M JIOCTUTJIA HUCKIIOYUTEIILHOTO MHOrooOpasusi. CBsI3aHO 3TO C Te€M, 4YTO JJs
BO3HUKHOBEHUS XH3HH HEOOXOIMMBI HEKOTOphIE KOCMHYECKHE W IUIaHETapHbIe ycioBHs. Bo-
MEPBBIX, Macca MJIaHEeThl He JODKHA OBITh CIUIIKOM OOJIBIION, TaK KaK SHEPrys aTOMHOIO pacrajia
NPUPOIHBIX PAJMOAKTUBHBIX BEIIECTB MOXKET NPUBECTH K TMEPErpeBaHHI0 IUIAHETHI WU
pPaZMOaKTUBHOMY 3arps3HEHHMIO Cpelibl, HE COBMECTHUMOMY C JKH3HBIO; CIHIIKOM MaJleHbKHE
IUTAHETHI HE MOT'YT yJIep>KaTh OKOJIO ceOst aTMoc(epy, HOTOMY YTO CUJla IPUTSKEHUS X HEBEJIMKA.
Bo-BTOpBIX, IIaHeTa OJKHA BpallaThCs BOKPYT 3BE3JIbI MO KPYrOBOM WM OJIM3KOM K KPYroBOi
opOHUTE, YTO IMO3BOJMUT IOCTOSIHHO M PaBHOMEPHO IOJy4yaThb OT HEE HEOOXOAMMOE KOJUYECTBO
SHEpruu. B-TpeTbuX, UHTEHCHMBHOCTh U3JIYYCHHsS] CBETHUJA JIOJDKHA OBITh TOCTOSIHHOI;
HEPaBHOMEPHOCTh MOTOKA PHEPTUU OyIEeT MPEeNsSTCTBOBATh BOZHUKHOBEHUIO M PAa3BUTHIO JKH3HH,
MOCKOJIBKY CYIIECTBOBaHHE >KUBBIX OPraHM3MOB BO3MOYKHO B Y3KHMX TEMIIEpPATypHBIX IMpejesax.
Bcem »TuM ycnoBusIM yaOBIETBOpsSET 3eMils, Ha KOTOpoil okoso 4,6 MipA JeT Hazaj Hadalu
CO3/1aBaThCsl YCIOBMS JUId BO3HUKHOBEHHUs >ku3HHM.Ha mepBbIx 3Tamax (opmupoBaHus 3emiu
TSKEINIbIE 3JIEMEHThl MEePEeMEIIAIUCh K €€ LIEHTPY, a OoJjiee JIETKHE OCTAaBaJUCh HA MOBEPXHOCTH.
Mertansl u pyrue ciocoOHbIe OKUCIATHCS HJIEMEHThI COETUHSUINCH C KMUCIOPOAOM, U B aTMOc(epe
3emuin HE OBUTIO CBOOOJHOTO KHCIOpoaa. ATMocdepa cocTosiia U3 CBOOOIHOTO BOJOpPOAA U €ro
coequnenuit (H2O, CHyg, NH3, HCN), T.e. Hocnia BoccTaHOBUTENbHBIN XapakTep. [To muenuto A.1.
OnapuHa, 3TO CIY)XKHUJIO BaXHOW MPEANOCHUIKON JUIsi BO3HUKHOBEHUS OpPraHUYECKHX MOJIEKYI
HeOuonornueckuM nyreM. Jlo cepenuusl XX B. MHOTHE yY€HbIE IOJIarajH, 4YTO 3TU COEIUHEHHUs
MOTYT BO3HUKAaTh TOJBKO B JKMBOM OpraHu3Me. MIMEHHO MOSTOMY WX Ha3BajM OPTaHUYECKUMHU
COEMHEHUSIMU B MPOTHBOMOJIOXKHOCTh BEIECTBAM HEXUBOW MPHPOJIBI - MUHEpajaM, Ha3BaHHBIM
Heoprannyeckumu coeguHeHusMu. Ognako B 1953 r. JI.C. Musiep 3KCIepuMEHTaIbHO JTOKa3all
BO3MOXXHOCTh a0MOT€HHOTO CHHTE3a OPraHWYeCKUX COEAMHEHHUH M3 Heopranuyeckux. IIpomyckas
NEeKTpUUecKuil pazpsin depe3 cmecb Hy, HoO, CHs m NHs, oH momyunn Ha®Op HECKOJIBKHX
AMHHOKHUCIIOT ¥ OpraHuYecKue KUCIoThl. [1o31Hee ObUIO yCTaHOBIEHO, YTO AHAJIOTHYHBIM ITYTEM B
OTCYTCTBHE KHUCJIOPOZa MOTYT OBITh CHHTE3WPOBAHbI OUYEHb MHOTHE OpPraHHMYECKHUE COEIMHEHUS,
BXOJSIIME B COCTaB OMOJIOTMYECKHX IOJUMEpPOB (O€NKOB, HYKJIEHMHOBBIX KHCIOT U
MOJIMCaXapHUIOB).

B03M0OXKHOCTh aOMOT€HHOT'O CHHTE3a OPraHUYECKUX COEJAMHEHHH IMOATBEPKAACTCS TeM,
YTO B KOCMHYECKOM IPOCTPAHCTBE OOHApY>KEHbl LMAHUCTBIA BOAOPOJ, (opMalbIeru,
MypaBbHHAs KHCJIOTa, METHJIOBBIH M OSTHWIOBBIH CHHUPTHI M Jp. B HEKOTOpHIX MeTeopuTax



OoOHapy>KeHbI )KUPHBIE KUCIIOTHI, caXxapa, aMHHOKUCIOTHL. Bce 3TO CBUIETENBCTBYET O TOM, YTO
JIOCTATOYHO CJIO’KHBIE OPTaHUYECKUE COSTUHEHHS] MOTJIM BO3SHUKATh B YCIOBHSIX, CYILIECTBOBABIIMX
Ha 3emuie 4,0-4,5 mipa et Ha3al.

bonee 4 mupa ner Hazan u3BEprajioch MHOMXECTBO BYJIKAHOB C BBHIOPOCOM OIPOMHOTO
KOJINYECTBA PACKAJICHHOM JIaBbl, BBIACISUIMCH OOJbIINE 00BEMBI Mapa, cBepkanu MoiaHuu. 1o mepe
OCTBIBAHUSl IUIAHETHl BOJSHBIE TMapbl, HAXOIUBIIMECS B arMmocdepe, KOHICHCUPOBAIUCH U
oOpymMBanuCh Ha 3eMIIIO JIMBHSAMH, 00pa3ys OTpOMHBIE BOJHBIE MPOCTpaHCTBA. IlOCKONIBKY
MOBEPXHOCTh 3€MJIM B TO BpeMsi Oblila ropsiueid, BoJa UCHapsIach, a 3aTeM, OXJIaKIasCh B BEPXHHUX
ciosix arMoc(epbl, BHOBb BbINaJana HAa MOBEPXHOCTh IUIAHETHL. DTO MPOJOJHKAJIOCH B TEUCHHE
MHOTUX MIUIMOHOB JeT. B Bomax mnepBUYHOro OKeaHa ObUIM pPAcTBOPEHBI KOMITOHEHTHI
aTMocdepsl, pasnuuHble coiau. Kpome Toro, Tyaa momagaad M HENPEphIBHO oOpasyrommecs B
atMocepe Mo JeiicTBHEM KecTKoro yibTpaduoieToBoro wusinydenus CoiHIa, BBICOKOM
TEMIepaTypbl B 00JacTAX TPO30BBIX pa3psioB M AKTUBHOW BYJIKAaHWYECKOH ESATEIbHOCTU
OpraHMYECKHUE COEJUHEHHS - caxapa, aMHUHOKHUCIOTBI, a30THCTble OCHOBAaHHSA, OpPraHHUYECKHE
KUCJIOTHI U .

[Io mepe cwmsryeHus yciaoBuid Ha 3emje CTajl0 BO3MOXKHBIM OOpPa30BAHHUE CIOMKHBIX
OpPraHMYeCKUX COCIUHEHHWH Onarojmaps, BEpPOSTHO, TOTJIOMIEHHIO pPAa3JIMYHBIX BEIIECTB Ha
MOBEPXHOCTU TIJIMH U JPYIMX HEOPraHWYEeCKHMX OCaJKOB, YTO TOBBIIIAJIO KOHIICHTPAIUIO
pearupyromumx Mexy coO0i BEIIeCTB, B pe3yJIbTaTe Yero MOSBUINCH IEPBUYHBIC OMOMIOIUMEDPHI -
MOJIUTIENTH/IBI U TTOJUHYKICOTUIBL.

Takum oOpa3om, yciaoBUSMH s aOMOTEHHOTO BO3HHMKHOBEHHSI OpPTaHMYECKHX
COeIMHEHUI OBbLIN: BOCCTAHOBUTEINBbHBIN XapakTep arMocdepsl 3emin (coequHeHus, 00Iaaaronue
BOCCTAHOBUTEIILHBIMUA CBOMCTBaMH, JIETKO BCTYMAIOT BO B3aUMOICWUCTBUS MEXIy cCO000H u
BEIIECTBAMU-OKUCIIUTENSAMU), BBICOKAas  TeMIEpaTypa, TIPO30Bble  pa3psiibl W MOIIHOE
yapTpaduoneroBoe uinydeHue CoJHIIA, KOTOpPOE TOT/Aa €Ile HE 3aJepKHBAJIOCH O30HOBBIM
SKpPAHOM.

[lepBuuHbBIil OKeaH, NO-BUAMMOMY, COJEpKal B PACTBOPEHHOM BHJE pPa3JIMYHbIC
OpraHHYecKHe U HEOPraHUYEeCKHe MOJIEKYJIbl, MOMAaBIINEe B HEr0 U3 aTMoc(hephl U BHIMBIBABIINECS
U3 TIOBEPXHOCTHBIX cJioeB 3emin. KOHIEHTpanusi OpraHWYecKHX COCTUHEHUN ITOCTOSHHO
yBEJIMYUBAIach, U B KOHIIE KOHIIOB BOJbl OKeaHa CTajdl «OYIbOHOM» U3 OEIKOBOMOIOOHBIX
BEIIECTB - NMENTH/IOB, a TAKXKE HYKJIEMHOBBIX KUCJIOT U APYTHX OPTaHUYECKUX COCTUHECHUH.

OpraHuyeckre MOJIEKYJIbI HMEIOT OOJIBLIYI0 MOJEKYISPHYI0 MacCy U  CIOXHYIO
MIPOCTPAHCTBEHHYIO KOHGuUrypaiuo. OHU OKPYKEHbl BOJHOW OO0OJIOYKOM H OO0BEIUHSIOTCS,
00pa3ysi BBICOKOMOJIEKYJISIPHBIE KOMIUIEKCHI -- KOAallepBaThl, WIM KOallepBaTHbIE KaIUIM (KaK MX
HasbiBanl AWM. Onapun). KoauepBaTsl 061aganyu ciocoOHOCTBIO MOIVIOMIATh Pa3InYHbIE BEIECTBA,
pacTBOpeHHbIE B BOJax IEPBHUYHOIO OKeaHa. B pe3ynbraTre 3TOro BHYTPEHHEE CTpPOCHHE
KoalepBaTa U3MEHSUIOCh, YTO BEJIO MK K €ro pachajay, Wik K HAKOTUICHHIO BEIIECTB, T.€. K POCTY U
U3MEHEHHI0O XHMHYECKOT0 COCTaBa, IOBBIIIAIOIIEMY YCTOWYMBOCTh KOAllEpBAaTHOM Karuid B
MOCTOSTHHO MEHSIOIINXCSI YCIIOBHSX.

B macce koarepBaTHBIX Karleslb MPOMCXOAMJ OTOOp Hambosee yCTOWYHMBBIX B JIAHHBIX
KOHKPETHBIX YCIOBUSX. JIOCTHTHYB ONpEAETCHHBIX pa3MepoB, MaTEpPUHCKasl KoallepBaTHAs Karuis
MOIJIa paclajaTtbCs Ha JOYEepHHE, HO MPOJOJDKAIM CYIIECTBOBATH TOJBKO T€ JIOUYEPHHUE
KoalepBarable Karuid, KOTOpbIe, BCTyIasi B dJIeMeHTapHbIe (JOpMBI OOMEHa CO CPelo, COXpaHsUIN
OTHOCHUTEJIBHOE ITOCTOSIHCTBO CBOET0 cCOCTaBa. B panbHellieM OHM TNPHOOpenH CHocoOHOCTh
MIOTJIOIIATh M3 OKPY)KAIOIIEH Cpellbl He BCSKUE BEIIECTBA, a JIUIIb Te, KOTOPbIE 00eCIeunBaid UX
YCTOMYMBOCTh, @ TaKXXE€ BBUIEIATH HApPYXKy MNPOIYKThl oOMeHa. IlapamiensHo yBenMUMBaIUChH
pa3NIuYHsi MEXIY XMMHUECKHIM COCTaBOM KaIlTh U OKPY)KaloIleH cpeapl. B mporecce AmuTeTsHOTO
oTOopa (XMMHYECKOHM HBOJIIOIMH) COXPAHWIMCH JIMIIb T€ KOallepBaTbl, KOTOpbIE MpU pacraje Ha
JOoYepHUEe HE  yTpadWBaJld  OCOOCHHOCTEH  CTPYKTYphI, T.e. TpHUOOpEeTand  CBOWCTBO
CaMOBOCIIpOM3BEJIeHHs. B XoJe 5BOMIOLMM y BaXKHEHWIIMX COCTaBHBIX YacTed KoalepBaTHBIX
Kareyib TOJUIENTHAOB — BBIpadOTallach CIIOCOOHOCTh K KaTAIMTHYECKOW aKTUBHOCTH, T.e. K
3HAYUTEIBHOMY YCKOPEHHI0 OHMOXMMMYECKMX peakluil, NpUBOAALIIMX K IPEBPAIICHUIO



OpPTaHMYECKUX COCIUHEHUH, a MOJIHHYKJICOTHUIBI OKA3aJIUCh CIIOCOOHBIMU CBSI3BIBATHCS JIPYT C
JIpYroM MO TNPUHIUNY JOMOJHEHHs (KOMIUTMMEHTAPHOCTH) M, CIEA0BaTENIbHO, OCYIIECTBISATH
He()ePMEHTATUBHBIN CHHTE3 JOUYEPHUX TOJMHYKICOTHTHBIX IICTICH.
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Prc. 9.1. Mogens ¢parmenta sie3o-

kenpubonykienHoBoH kuenoTs! (JIHK)

Crnenyronuii BaXXHbBIHN Iar TpeI0HOI0OTHIECKON IBOIOINHA — O00BEAUMHEHNE CTOCOOHOCTH
MOJIMHYKJIEOTHOB K CaMOBOCIPOU3BEJCHUIO C BO3MOKHOCTBIO TIOJIUIIETITUIOB YCKOPSTH TEUCHUE
XUMHYECKHX peakiui, Tak kak yaBoeHue monekyn [IHK sddextuBHee ocymiecTBusercs mnpu
y4acTHH OEJIKOB, 00JIaIalOIINX KATATUTHYECKON aKTHBHOCTHIO. OTHAKO CTAOMIBHOCTD «YJaYHBIX)
KOMOHMHAIMI aMUHOKHUCIIOT B TOJHMIIENTUIAAX MOXET 00eCIeuyuBaThCS TOJBKO MPU COXPaHEHUU
nH(pOpMaIMK O HUX B HYKJIEMHOBBIX KUCITOTaX. CBA3b HYKJIEMHOBBIX KHCIIOT U OEJTKOBBIX MOJIEKYJI
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 TOCTPOEHUsT KOHKPETHOM MOCTIeI0BATEIbHOCTH aMUHOKHUCIIOT B OENKax.

JlanpHeimas mporpeccuBHAs SBOJIONHMS MPEIONOIOTUYECKUX CTPYKTYp ObLTa BO3MOJKHA
TOJIBKO TIPU YCJIOXHEHHH OOMEHHBIX MPOIIECCOB M MPOCTPAHCTBEHHOM pPa3elIeHUU Pa3UYHbBIX
CHHTETUYECKUX M SHEPreTUYECKHX MPOILIECCOB BHYTPU KoallepBara. boiiee mpoOuHYHO H3OJISIUIO
BHYTpEHHEH cpeapl OT BHEIIHWX BO3ACWCTBUI IO CpPAaBHEHHUIO C TOW, KOTOpPYH obecreunBaia
BOJHAs 000JI0YKa, MOTJIa OCYIIECTBHUTH JIMIIH OWOJOoTHYecKas MeMOpaHa. Bokpyr koarmepBartos,
OoraTblX OpPraHUYECKUMHU COCTUHEHUSMHU, BOZHUKIM CIIOM JIUMUIOB, OTACTUBIINX KOalepBaT OT
OKpyXarolie BOJHOHN cpeabl. B mpoiecce 3BoONMU JUOUABI MpeoOpa3oBaUCh B HAPYKHYIO
MeMOpaHy, 3HAUUTENbHO TMOBBICUBIIYID JKU3HECTIOCOOHOCTh UM YCTOMYMBOCTH OPTaHHU3MOB.
[TossBnenne MemMOpaHbl, OTACISIIONIEH COJAEPKUMOE KoalepBaTa OT OKPYXKAloled Cpenbl U
obnamaromnieil CnocoOHOCTRI0 K M30MpaTENbHON MPOHUIIAEMOCTH, MPEIONPEACTUIO HANpaBlIeHUE
JanbHEWIIel XMMUYECKOW HBOJIIOIMM IO TMYTH pa3BUTUS Bce 0Oojee  COBEPILEHHBIX
CaMOPETYJIUPYIOLIUXCSI CUCTEM BILIOTH /10 BOBHUKHOBEHUSI MEPBBIX KIETOK.



OOpa3oBaHue TEPBUYHBIX KIJICTOYHBIX OPraHM3MOB TMOJOXKHIO Hayajgo OMOJIOTMYECKON
sBomtonuu. CyuTaeTcs, 4YTO OTOOp KOAIlepBaTOB U IOTPAHMYHBIA AdTalml XUMHYECKOH W
OMOJOrN4YECKON IBOJIIOLMHU ITPOAOLKAIUCH 0K0JI0 750 MiIH jieT. B KOHIIE 3TOro nepuo/ia nosiBUIINCh
NepBble MPUMUTHUBHBIE O€3bsiIepHbIE KIETKU — MPOKAapHOTHL. [lepBbie KUBbIE OpPraHU3MBI —
reTepoTpOdHI - UCIOIB30BAIM B KAU€CTBE HCTOUHUKA YHEPTIUH (IHILIHM) OPraHUYECKHE COCTUHEHHUS,
pacTBOpEHHbBIE B BOJaxX MepBUYHOro okeaHa. [lockonbky B armocdepe 3eMiu He ObLII0 CBOOOHOTO
KHCTIOpOJIa, TeTepoTpodbl HMMETH aHadpOOHBI (OECKUCIOPOAHBIN) THUI OOMEHa BEIIECTB,
3¢ (PeKTUBHOCT, KOTOPOTO HEBBICOKA. YBEJIMYEHHE KOJIMYEeCTBa TIeTepoTpo(oB TNpUBENO K
UCTOLIEHUIO BOJ INEPBUYHOIO OKEaHAa, IJIE€ OCTABAJIOCh BCE MEHbBIIE TOTOBBIX OPraHUYECKUX
BEIIECTB, KOTOPbIE MOKHO ObLIIO UCIOIB30BATh JJISl TUTAHMUS.

B Gosiee BBITOHOM TOJOXKEHUU OKa3aJMCh OPraHU3MBbI, KOTOPBIE Pa3BMIIM CIIOCOOHOCTH
UCIIOJIb30BAaTh HSHEPTUI0 COJIHEYHOTO W3JIY4YeHHs [Ji1 CHHTE3a OPraHWYeCKUX BEIIeCTB U3
HEOpraHnuecKkux — QorocuHTe3a. TakuM 00pa3oM, MOSBHIICS HMPUHIMIHAAIBHO HOBBIM MCTOYHHUK
nutanus. Hampumep, coBpemeHHble (OTOCHHTE3UPYIOLIUME MypIypHble OakTepuu Onaromaps
COJTHEYHOMY M3JIyUYEHHIO OKHCISIOT CEepOBOAOPOA 10 cynbdaroB. BricBoOOXKIaromuiics B
pe3ysbTaTe peakiMy OKHUCIIEHUS BOJOPOJ HJET Ha BOCCTAHOBJIEHHE AMOKCHUIA YIiepoja [0
yIJI€BOJOB C o00Opa3oBaHMeM BOAbl. lcronb3oBaHME OpPraHUYECKUX COEIUHEHHM B KauecTBe
UCTOYHUKA (OHOpA) BOJOpOJA MPUBEIO K MOSBICHUIO aBTOTPO(MHBIX OPraHU3MOB (CIIOCOOHBIX
CUHTE3UPOBATh M3 HEOPraHMYECKUX BEILIECTB BCE HEOOXOAMMBIE ISl >KU3HU OpraHUYECKue
BEIIIECTBA).

Craemyronuii mar 3BOJIOIMH CBSA3aH C Pa3BUTHEM Y (POTOCHHTE3MPYIOIIUX OPTaHU3MOB
CIIOCOOHOCTH HCMOJb30BaTh BOJY B KaueCTBE MCTOYHHMKA BOAOPOJA JAJSl CHHTE3a OPraHMYECKUX
MOJIEKYJl. YCBOEHHME YIJIEKUCIOro ra3a TaKMMH OpPraHW3MaMM COIPOBOXKJAJIOCh BBIJIEICHUEM
KHCITIOpO/Ia U BKJIIFOUEHHUEM YTJIepo/ia B OpraHuecKue coeuHeHus. Tak B atMocepe 3eMiu Hadam
HaKaIUIMBaThCsl KUCIOpoA. [lepBeIMH (DOTOCHMHTE3MPYIOUIMMH OpPraHU3MaMH, BBIIACISIONIMMU B
atMocdepy KHcIopo, ObUTH IMaHOOAKTepUU (LIUAHEN ).

[lepexon oT mepBUYHON aTMoOc(epbl K Cpele, COAepKalledl KHCIOpOA, MPEACTaBIseT
co0oil BakHeillee cOOBITUE KaK B HBOJIOIMHU JKMBBIX CYIIECTB, TaK M B MpeoOpazoBaHUU
MUHEpaJIoB. Bo - mepBbIX, KUCIOPOA, BBIACIAIOMINNCA B aTMoc(hepy, B BEPXHUX €€ CIIOSX MO
JeiicTBHEM MOIIHOTO yinbTpaduoseroBoro uanydeHus CoJHIIA MPEBpAIIAeTCs B aKTHUBHBIA 030H
(O3), KOTOpBI CMOCOOEH  TOTJOMATh  OONBIIYI0 YacTh JKECTKUX  KOPOTKOBOJHOBBIX
yAbTPa(UONETOBBIX JIydei, pa3pylIMTEIbHO JEHCTBYIOIIMX Ha CIIOXKHBIE OpraHUYecKue
coeuHeHUs. Bo-BTOPBIX, B MPUCYTCTBUU CBOOOJHOIO KHCIIOPOAA BO3MOXKEH KUCIOPOIHBIA THI
oOMeHa BeIIeCTB, SHepreTUYecku 0ojiee BBIroiHbINH. OOpa3oBaHue CBOOOIHOTO KHCIOPOAA BbI3BAIIO
K JKM3HM MHOTOYHWCJIEHHbIE HOBBIE (POPMBI a3POOHBIX YKUBBIX OPraHU3MOB U OoJiee LIMPOKOE
MCIIOJIb30BaHUE UMH PECYPCOB OKPYKAIOLIEH Cpeabl.

B pesympraTe B3auMONOJIE3HOTO CHMOHMO3a pa3IUYHBIX IPOKAPUOTHUECKUX (HE
oOnajgaromuXx  OQOPMIICHHBIM  KJIETOYHBIM  SpOM) KJIETOK BO3HMKIM  SIEPHbIE, MU
9YKapuOTHUYECKHE, OPraHu3Mbl (3ykapuoThl). OCHOBOW cuMOK03a OblIa, BEPOSITHO, reTepoTpodHas
ameOomnono0Has kierka. [IurtaHuem A Hee cIyXuiau Oojiee MeENKHE KJIETKM M, B YaCTHOCTH,
JpIIIAIINAE KUCIOPOJAOM adpoOHbIe OaKTepuu, CHOCOOHbIE (DYHKIMOHMPOBATh U BHYTPU KIIETKH-
XO035IMHA, TMPOM3BOJIA dHEpru0. Te KpynHble aMeOOBUAHbBIE KJIETKH, B TejJe KOTOPBHIX a’poOHBIE
OaKTepuy OCTAaBaINCh HEBPEIMMBIMH, OKa3aluCh B 0o0Jiee BBIFOJHOM IOJIOKEHUH, YEM KIIETKH,
MOJIy4aBIIE YHEPIHI0 aHA3POOHBIM IyTeM — OpokeHueM. B nanbHelieM OakTepun-CUMOMOHTHI
MPEBPAaTUIINCh B MUTOXOHJPUU (OpraHesibl KJIETOK, /i€ MPOTEKAlT peakldu, 00ecIeynuBaroe
KJIeTku »Heprueil). Korma Kk mNOBEpXHOCTH KIIETKU-XO3SMHA MpPUKpENHUiIach BTopas TIpymmna

CUMOMOHTOB - JKI'YTHKONOJOOHBIX OaKTepuil, CXOAHBIX C COBPEMEHHBIMH CIIUPOXETAMH,
MOJBMKHOCTh M CIIOCOOHOCTh K HAXOXKJEHHIO IMUIIM TaKOTO OpPraHu3Ma pe3Ko Bo3pochu. Tak
BO3HMKJIM NPUMHUTHUBHBIE JKHBOTHBIE KIETKM - TPEIIECTBEHHUKH HBIHEIIHUX >KT'YTHKOBBIX
IIPOCTEUIINX.

OOpazoBaBinecs: MOABMXKHBIE SYKapHUOTHl MyTeM CHMOHO3a € (OTOCHUHTE3UPYIOIIMMHU
(BO3MO’KHO, ITMAHOOAKTEPUSAMHU) OpPraHU3MaMU JaId BOJOPOCIb, UM PACTEHHE, IPUYEM CTPOEHUE



NUTMEHTHOTO KOMILIEKCa y (POTOCHHTE3UPYIOIIUX aHAIPOOHBIX OaKTEpUil CXOJHO C MUTMEHTaMH
3eJ€HBIX  pacTeHui. Takoe CXOACTBO  yKasblBA€T HAa  BO3MOXHOCTH  DBOJIIOLMOHHOIO
npeoOpa3oBaHus (POTOCUHTE3UPYIOIIETO anapara aHa3poOHBIX OaKTepUil B aHAJIOTUYHBIN armapaT
3€JICHBIX PACTCHUM.

N3510keHHyI0 TUIIOTE3y O BO3HUKHOBEHMM JYKapUMOTHYECKMX KIIETOK 4Yepe3 psl
[I0CJIEI0BATEIbHBIX CUMONO30B MPHUHSIM MHOT'ME COBPEMEHHBIE YYEHBbIE, TOCKOJIbKY OHAa XOPOILIO
o0ocHOBaHHA. Bo-mepBBIX, OJIHOKJIETOYHBIE BOJOPOCIM U CeMYac JEerko BCTYMAIOT B COIO3 C
KUBOTHBIMU - 3YyKAapHOTaMM; Hampumep, B Tene HH(Qy30puu Ty(enbku OOUTAeT BOAOPOCIb
Xjopemia. Bo-BTOpPBIX, HEKOTOPbIE OPraHOMIbI KIETKM — MUTOXOHAPHUHM M IUIACTUIBI — IIO
crpoenuto JIHK oueHb moxoxxu Ha MpOKapHOTHUECKUE KIETKU-0aKTepUN U LIHAaHOOAKTEPHH.

B0o3MOXXHOCTH 3yKapuOT II0 HCIOJIB30BAHUIO CpPEIbl CYIIECTBEHHO BBIIIE, YE€M Y
IPOKapUOT, MOCKOJIBKY OHM MUMEIOT AMIIOMAHBIA (1BOIHOI) HaOop reHoB. Y mpokapuot jirolas
MyTalus Cpasy MNpOSBIAECTCS B BUAEC NpU3HaKa. Eciau Myranus mosie3Ha, OPraHu3M IIPOJOJIKAET
CYLIECTBOBATh, €CIM BpPE/IHA - OH MOTUOAET, T.€. IPOKAPUOTHI HEIPEPHIBHO MPUCIOCAOIMBAIOTCA K
U3MEHEHHUSAM OKPY)KAIOLe cpenbl, HO JIMIIEHBl BO3MOXHOCTH (OpPMHUPOBATH KpYIHBIE
CTPYKTYpHble U3MeHeHus. [losBneHne qBOHHOro HabOpa reHOB y 3YKapHOT CJlIENajgo BO3MOKHBIM
HAKOIUJICHHE HETPOSBISIOMMNXCS (DEHOTUITUYECKUX MYTalldil M, CIIeIOBATENbHO, (OPMHPOBAHUE
pe3epBa HacjaeICTBEHHON U3MEHYMBOCTH - OCHOBBI 3BOJIIOLIMOHHBIX IIPe0Opa30BaHUM.

B03MOKHOCTH OTHOKJIETOYHBIX B OCBOCHUH CPEIbl OOMTAHUS OBLIM OTPAHUYEHBI, TaK KaK
JBbIXaHUE U IUTaHWE MPOCTEHIINX OCYLIECTBIISIIOTCS 4epe3 MOBEPXHOCTh Tena. [Ipu yBennueHun
pa3sMepOB KIIETKH OJHOKJIETOYHOI'O OPraHM3Ma €ro INOBEPXHOCTb BO3pPACTaeT IO KBAaAPATHYHOMY
3aKOHY, @ 00bEM - II0 KyOHUYecKOMy, [103TOMY OnoJjioruueckas MeMOpaHa, OKpysKarolas KIeTKy, He
MorJia 00eCIeYnBaTh KHCIOPOAOM CIHUIIKOM OOJIBIION OpraHu3M. MHOW SBOJIOMUOHHBIA MYyTh
OCYILIECTBMJICS MIO3XKE, OKOJIO 2,6 MIIpJ JIET Ha3al, KOrAa MOSABUINCH MHOTOKJIETOYHbIE OPIraHU3MBI,
ABOJIFOLIMOHHBIE BO3MOKHOCTH KOTOPBIX 3HAYUTEIBHO LIUPE.

IlepBas rumore3a O NPOUCXOKICHUM MHOTOKJIETOYHBIX OPraHU3MOB IPUHAMIEKHUT .
I'exkemto (Bropast monoBuHa XIX B.). Ilpy ee mocTpoeHWHM OH HMCXOAMJI U3 MCCIEIOBAHUN
SMOPHOHAIILHOTO pa3BUTHs JIaHLIETHUKA (POJ >KMBOTHBIX Kjacca OecuyepemnHbIX), MPOBEICHHBIX
A.O. KoBaneBckuM U JApyruMu 300Jj0raMu. ['ekkenb monarain, 4yTo HadajlbHas CTaaMsl pa3BUTHUS
3apofpblia (CTafgusl 3UTOThI) COOTBETCTBYET OJHOKJIETOYHBIM IpelKaM, a CTaius pa3BUTHUS
3apoJiblllla MHOTOKJIETOYHBIX JKMBOTHBIX B TIpolecce ONacTyasuuu (3aKIIOUUTENbHOU (asze
nepuojia IpobieHus siiflia) — mapooOpa3HON KOJOHUU JKI'YTHKOBBIX. B nanmpHeimem, coriacHo
ATOM THIOTE3€, MPOU3O0ILIO BIIsIUMBaHNE (MHBAarMHALMSA) OJJHOM U3 CTOPOH I1apo0Opa3HOi KOJIOHUU
U 00pa3oBacs FMIMOTETUYECKUN IBYXCIOWHBIN OpraHu3M, Ha3BaHHbIN ['ekkenem ractpeeil. Teopus
['ekkenst cepIrpaja BaXHYH poJlb B HCTOPUM  HAyKH, CHOCOOCTBYS  YTBEP)KICHHIO
MOHO(QHIIETHUECKUX (T.€. U3 OJTHOTO KOPHS) MPEICTaBICHUH O MPOUCX0XKICHUH MHOTOKJIETOUHBIX.

OCHOBY COBpPEMEHHBIX MPEJCTaBICHUN O BO3HUKHOBEHHMH MHOTOKJIETOYHBIX OPraHU3MOB
cocrapiisgeT runotesa ¢aronurenisl .M. Meunukosa. [1o ero npeacraBieHusiM, MHOTOKJIETOUHBIE
IIPOU3O0ILIN OT KOJOHHAIBHBIX IPOCTEUINNX - KTYTUKOBBIX. IIpumep Takoil opraHu3anuu - HbIHE
CYILIECTBYIOIINE KOJIOHUAJIbHBIE KT'YTUKOBBIE THIA BOJBBOKC. Cpeny KIIETOK KOJIOHUH BBIJIEISIFOTCS
JBUKYLIUECS, CHAOXKEHHbIE XI'yTHKaMH, (arouuTUPYIOIIME 100bIYy U YHOCAIIUE €€ BHYTPb
KOJIOHMH, U TIOJIOBbIE, (PYHKIMEH KOTOPBIX SABJISETCS pa3MHOXKeHHE. Tak KOJOHMS MpEeBpaTuiIach B
NPUMHUTHUBHBINA, HO II€JOCTHBII MHOTOKJIETOYHBIH opranusM. O CHpaBeIIUBOCTH T'MIIOTE3bI
(aronuTensIbl TOBOPUT CTPOEHHE MPUMUTHBHOTO MHOTOKJIETOYHOTO OpraHM3Ma - TPUXOIUIAKCa,
KOTOPBI MO CTPOCHHUIO COOTBETCTBYET TMIOTETUYECKOM (parounuresie U MOITOMY JOJKEH ObITh
BBIJICJIEH B OCOOBI THUN JXUBOTHBIX - (ParolUTEIUIONOJOOHBIX, 3AMOJHSIOMUX Opelb MEXAy
MHOTOKJIETOYHBIMU M OJJHOKJIETOUYHBIMU OpraHu3zmMami [18].

Takum oOpa3oM, B Hacrosee BpeMs OOJBIIMHCTBO HCcienoBaTeneii B o0yacTu
€CTECTBO3HAHMS IIPU3HAET, YTO BO3HUKHOBEHHME >XM3HH Ha 3€MJI€ CBSA3aHO C JUIMTEJIbHBIM
IIPOLIECCOM XMMHUYECKOMN 3BOIIOLHUHA. POPMUPOBAHUE CTPYKTYPBI, OTTPAHUYUBAIOLIEN OPTAaHU3M OT
OKPY’KaIOIIEeH Cpebl, — MEeMOpaHbl ¢ MPUCYIIMMH €l CBOMCTBAMHU CIIOCOOCTBOBAJIO TMOSIBICHUIO
KHUBBIX OPraHU3MOB U 03HAMEHOBAJIO Hayaslo OMosoruueckoi ssomonnu. Kak mpocreiiiime >KuBble



OpraHu3Mbl, BO3HHKIIHNE OKOJIO 3 MIIpJ JIET Ha3al, TaKk U YCTPOCHHBIE 0OJee 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
MpeBpalleHuH BUA0B, a OMiieok (V B. 10 H.3.) CYUTAI, YTO CJIOKHBIE OPTraHU3MBI 00pa3yIOTCs Ha
OCHOBE CIIy4alHOTO COYETaHUS OTACIbHBIX OPraHOB, MPHUYEM HEKHU3HECHOCOOHBIE COYETAHUS
BBIMHUPAIOT, a yJIadyHble COXpaHATcA. B cpeaHue Beka NPENCTaBICHHUS O KUBOM MpUpOJe
0a3MpOBAUCh HA TEOPUHU TOCTETIEHHOTO PA3BUTHUS >KUBBIX (OpM (OT MPOCTOTO K CIOKHOMY),
co3nanHoit Apucroresnem (1V B. 1o H.3.).

Hauunas ¢ XIV B. uncno y4eHbIX, IPUHUMABLIIMX UAEH BOJIIOLIMHM OPraHUYECKOro MHpa,
noctosiHHo Bo3pactano. B XVIII B. pazButuio 3tux uzaeil cnocodbCcTBOBANIO CO3/IaHUE CUCTEMATHKU
pacTUTEIBHOTO U KUBOTHOrO Mupa K. Jlunneem (XOTS caM aBTOp 3TOM CUCTEMATHUKH BBICTYNAJ B
3alIUTy TNOCTOSHCTBA BUIOB M KpealMOHM3Ma), BKJIIOUMBIIEM B HEE BCEX H3BECTHBIX TOIIa
JKUBOTHBIX M Bce€ HU3BecTHbIe pacteHus. OH ommcan Oosiee 8000 BHIOB pacTeHUM, YCTaHOBUII
eAMHO00pa3HyI0 TEPMUHOJIOTHIO U TTOPSIOK ONMKCaHUs BUAOB. B 0CHOBY cBoell kitaccuukanuy oH
MIOJIO>KUJI IPUHIUI UEPAPXUYHOCTH, T.€. COITOAUYMHEHHOCTH, TAKCOHOB (CUCTEMATUUECKUX €IUHHLL).
B cucteme Jlunnes caMbIM KPYITHBIM TaKCOHOM OB KJIACC, CAMBIM MEJIKUM - BUJIL.

B xoume XVIII - maugame XIX B. cramm ckIagbBaThCd COOCTBEHHO DBOJIIOIMOHHEIE
KOHIENINK, XapaKTepU3YIOIIHeCs] HCIOIb30BaHHEM HMCTOPUYECKOTO TMOAXoAa K OOBSICHEHUIO
11EJIeCO00Pa3HOCTH KUBOT0. CYHUTAETCS, YTO TEPBOM IIEJIOCTHOM HSBOJIIOIMOHHON KOHIIETIIIHEH
SBIISIETCS TaMapKHU3M, TECHO CBSI3aHHBIN C pa3BUTUEM TpaHC(HOpPMHU3Ma B UCTOPHH IBOJIOLUOHHOTO
yuenus. JK.b. Jlamapx BbICKa3an M0 O TOM, YTO OpPraHU3Mbl M3MEHUYUBBI, a BUJbI (U Apyrue
TaKCOHOMHMYECKHE KAaTerOpUHU) YCIOBHBI M TMOCTENEHHO MpeoOpa3yroTcsi B HOBbIe BUAbL. OOmei
TEHJCHIIMENH UCTOPUUECKUX M3MEHEHUH OPraHW3MOB OH CUMTAJ IIOCTENIEHHOE COBEPIIEHCTBOBAHUE
WX OpraHu3aluy, IABWXKYIIEH CHJIONH KOTOpOH sIBISEeTCS H3HadalbHOE (3anoxeHHoe TBopiiom)
CTpeMIIeHHE TIPUPOJIBI K ITporpeccy. bosee Toro, oprann3zmam npucyIia u3HadaabHasi ClIOCOOHOCTb
[eJIeco00pa3HO pearupoBaTh Ha HM3MEHEHHUS BHEIIHUX YCJIOBUW, a HM3MEHEHHS OpraHu3MOB,
pUOOpPETEHHbIE B TEUEHHE KU3HU B OTBET HA U3MEHEHUS yCIOBUM, HacienytoTcs. Takum oopas3om,
B cBoel Teopuu Jlamapk BriepBble 0OBEIMHIII UJICI0 U3MEHSIEMOCTH BUJIOB U UJICIO IIPOTPECCUBHOM
HBOJIIOLINH.

K. Krwoeve pa3paboTan Teopuio KaTtacTpod, UCHOJIb3Ys MAJIEOHTOJIOTHYECKYIO JIETONUCH
3emnu. OH HCTOJIKOBBIBAJ HMCKOIIAEMblE€ OCTAHKHM KaK pe3yJbTaThl «KaTracTpod» B €e HCTOpHUH,
MOPOXKJAIONINX HOBBIE BHIBL. BaXXHO OTMETUTH, 4YTO B TEOJIOTMYECKOM IPOLLIOM 3EeMJIU
JEHCTBUTENBHO ObUIM OIpeleJeHHbIE OTPE3KH BPEMEHM, KOrja CpaBHHUTEIbHO ObICTpO (110
TEOJIOTUYECKMM MEpKaM) HCYE3IM OJHM BHABl M BO3HUKaIM JApyrue. OTO 3acTaBIIAET
NepUOANYECKH BO3BpallaThcsl K uaesM KioBbe Ha APYyromM ypoBHE NMO3HAHHUS B paMKax TEOpPUU
HeokaracTpodusma.

Benuuaiimmm coObiTHEM B M3ydeHUU (PEHOMEHA U3HU U €€ SBOJIIOIMM cTana Teopus Y.
Hapsuna. B cBoeit pabote «IIponcxoxaeHue BUAOB IyTeM ecTecTBeHHOro orbopa» (1859) om,
000011IMB OT/ENIbHbIE HBOJIIOLIMOHHBIE UJIEU, CO3Aall CTPOWHYIO TEOPUIO ABOJIIOLMHU. J[BHKyIMMU
CHJIaMH 3BOJIIOLIMM OH CYMTAJ HACJEACTBEHHYIO H3MEHYMBOCTb U €CTECTBEHHBIH OTOOp, a
AJIEMEHTApHOM €IMHMIIEH 3BOIIOLUH - BUJ. JlapBUH chopMynupoBall cieayrolue noioxenus. Bo-
NEepPBbIX, W3MEHYMBOCTb CBONCTBEHHA JIO00I TIpymme XHUBOTHBIX M PACTEHUH MU OPraHU3MbI
pa3ianyaloTCs BO MHOTUX OTHOIIEHUSX. BoO-BTOpBIX, YHCIO OpPraHU3MOB KaXJI0TO BHUJA,
POXJIAIOIINXCS HA CBET, OOJbIIE TOTO MX YHUCIA, KOTOPOE MOXET HAaWTH MPONMHUTAHHE M BBDKHT,
OJIHAKO YHCJIEHHOCTh KaKJI0TO BHJ/Ia B €CTECTBEHHBIX YCIOBHSX JOBOJIBHO MOCTOSIHHA. B-TpeThux,
MOCKOJIBKY ~poXaaeTcs Oousiblie ocoOeil, ueM MOXeT BBDKHTb, MPOUCXOIUT Oopbba 3a
CYIIECTBOBaHHE, KOHKYPEHLIMS 3a MUYy U MecTooOUTaHue. B-4eTBepThiX, U3MEHEHHs] OpraHu3Ma,
o0Jeryaromiye ero BbDKMBaHUE B ONPENIETICHHON cpejie, JaloT CBOEMY 00JIafjaTeNio MPEeUMyIIeCTBO
nepes JIpYrMMH OpraHM3MamMH, MEHee NPUCIIOCOOJIEHHBIMH K BHEIIHUM YCJIOBUSIM; UAEs
BBDKMBAEMOCTH HanboJjiee MPUCIIOCOOIEHHBIX OPraHU3MOB SIBJISIETCS SIAPOM TEOPUH €CTECTBEHHOTO



orbopa. B-mAThIX, BBDKHMBAIOINIME 0COOM AAI0T HAYallO0 CIEAYIONIEMY ITOKOJICHHUIO, Oaroaaps yemy
«yAa4dHbIe» MOJOKUTEIbHbIE U3MEHEHUS MepeAat0TCsl MOCIEYIOIIUM MTOKOJICHUSIM.

[TapamnensHo ¢ Teopuel JlapBuHA pa3BUBAIKMCH KOHLEIMIMHU, KOTOPHIE YACTUYHO WIIU
MOJIHOCTBIO CTPOWIIMCH Ha Apyrux uaesx. Tak, B koHme XIX — Hauvane XX B. CIOXHIIACh TEOPHS
Heonamapkuzma,  TPEACTABICHHAs  TPEeMS  OCHOBHBIMH  TEUCHHSMHU:  OPTOJAMAPKHU3M,
MeXaHOJIaMapKu3M M TcuxonaMmapkusMm. I[IpencraButenu opTojlamapku3Ma Mojaraid, 4YTO
HaNpaBJICHHOCTh BOJIIOLUHU 00yCIOBICHAa BHYTPEHHUMH M3HAYAIbHBIMUA CBOMCTBAMU OPTaHU3MOB.
OTH B3IJIAIBI POJCTBEHHBI HIESIM aBTOTE€HE3MCa, KOTOPBI paccMaTpUBAET SBOIOIUIO KaK MPOLecCe
pa3BEpTHIBAHUS TPEACYIIECTBYIOIINX 3aJaTKOB, HOCSIIMN IIEJICHANPABICHHBIM XapakTep u
MPOUCXOSAIINNA HA OCHOBE M3HAYAJIbHBIX BHYTPEHHUX MOTEHIIUAIBHBIX BO3MOKHOCTEH.

MexaHonaMapKu3M OOBACHSET HBOJIOMUOHHBIE IPEoOpa3oBaHMUS OPTaHU3MOB HUX
M3HAYAJIbHON CIIOCOOHOCTBIO 1I€JIECO00pa3HO pearpoBaTh HAa HW3MEHEHHS BHEUIHEH cpebl
(9KTOTEHe3), M3MEHSAA CTPYKTYphl M (YHKIMH. JTa KOHIICMIUS OCHOBaHA Ha TMPHU3HAHUU TaK
HA3bIBAEMOW aJ€KBAaTHOM COMATHYECKON HMHAYKLHWHU, T.€. aJalTHUBHbIC MOAU(DUKALUU SBISIOTCS
HBOJIIOIIMOHHBIMH HOBOOOpazoBaHMsIMH M Hacnenykorcs. Crenyer 3aMeTHThb, YTO OKTOTCHE3
MIPOTUBOMNOCTABJISIICS aBTOTE€HE3Y.

[Icuxomamapku3M paccMaTpuBaeT B KQ4eCTBE MPUYUH IBOJIIOIUKN CO3HATEIBHBIC BOJICBBIC
aKThl OPraHU3MOB, KOTOPBIE MPUCYIIU HE TOIBKO KHUBOTHBIM, HO M COCTaBISIOIIUM HUX KIIETKAM.
[TosTOMY SBOJIOIMS TPAKTYeTCs KaK IIOCTETIIEHHOE YCHIIEHHE DPOJIM CO3HAHHS B Pa3BUTHH OT
NPUMHUTUBHBIX CYIIECTB 10 pa3yMHBIX (opMm xku3HU. [laHHas KOHIENIMs CcrnocoOCcTBOBaIa
Pa3BUTHIO YYCHUS O TTAHIICUXHU3ME (BCEOOIIEeH OTyIIEeBICHHOCTH).

W3 ppyrux xonuenuuii koHna XIX - nHagana XX B., KOTOpble HE OMHPATUCH HA TEOPHIO
JapBuHa, cienyer YHOMSHYTh TEJIEOTeHe3, CalbTallMOHW3M, TE€HETHYECKHH aHTHIApPBHHU3M.
Teneocenes (Teneonornyeckasi KOHIEHIUS IBOJIOLUKK) B CYITHOCTA OJIM30K OpPTOJIaMapKU3My, Tak
KaK MCXOIUT U3 muaew Jlamapka O BHYTpEHHEM CTPEMIICHHH >KMBBIX OPTraHM3MOB K IpOrpeccy; K
npencTaBuTeNAIM 3Toil Teopun otHocutcs K. Bap - ocHoBarens smOpuonoruu. CanvmayuoHusm
SBIISIETCA MOIU(UKAIeH TeneoreHe3a u ONM30K K TeopuH Karactpodusma. CyTb €ro CBOAUTCS K
TOMY, YTO HA HAYaJbHOM JTalle 3apOKICHUS KU3HU BO3HUK BECh IUIaH OYyIylero pa3BuUTHUS, a
BJIMSIHAE BHEIIHUX YCIIOBHH OIPENENsiIo JIMIIb YaCTHBIE MOMEHTHI HBOJIOIUH. DBOJIOIHMOHHBIE
COOBITHSI TIPOUCXOAAT B PE3yJbTaTe CKAaYKOOOPa3HBIX W3MEHEHUU (CanbTaluil), MPEXIe BCEro
npeoOpazoBaHuil 3MOpuoreHesa. [ enemuyeckuii aHMUOAPEUHUIM TaKKE HMEET HECKOJIbKO
TEUYEHUI: MyTallMOHHM3M, NpeaajanTalioHu3M, TuOpuaoreses u Jp. B Teopum MmyranuoHusma
MYTaIlMOHHAsl W3MEHYHBOCTh OTOXKIECTBISIIACH C DBOJIONHMOHHBIMH IPEOOpPa30BAHUSAMH, UYTO
UCKITIOYAI0 HEOOXOJIUMOCTh Ipoliecca 0TOOpa Kak TIJIaBHOM NpHUYMHBI 3BOJIONMHU. COrjacHo
TEOPHH TIpeIaanTaoHu3Ma, IPUCTIOCOOIEHHE BOSHUKAET B pe3yibTare He 0TOopa, a eMUHIUYHON
MyTalliM, CIy4yailHO oOKa3aBlleiics mnoje3Hod. ['mOpumoreHes OCHOBaH Ha NPEJCTABICHUU O
MIOCTOSTHCTBE T€HOB M YTBEP)KIACHNH, YTO KOMOMHATHBHAS W3MEHYHMBOCTD - €IMHCTBEHHAS TPUYHHA
HBOJIIOLHH.

Cunmemuuyeckass meopusi 926onoyuy — JajbHENIIee pa3BuUTHE JAapBUHU3MA. OHa
MoJJIep>KUBaeTCsl OONBIIMHCTBOM COBpEMEHHBIX Ouonoros [1, 3, 12, 14, 20, 26, 30, 33, 34, 38]. Orta
TEOpHsI BKJIIOYACT AaHaJM3 MHKPO- W MakpodBomouuu. [lom MHKpOIBOMONMEH MOHHUMAIOT
COBOKYITHOCTbH BOJIFOIIMOHHBIX MPOIECCOB, TPOTEKAIONIUX B MOMYIISAIUAX U BUJAX U MPUBOISAIINX K
U3MEHEHHSIM TeHO(GOHJOB OSTHX MOMYISIUH M O0pa3oBaHWIO HOBHIX BHIOB. CUHWTaercs, UTO
MHUKPOABOJIOIMS MPOXOJUT HAa OCHOBE MYTAllMOHHOM M3MEHUYMBOCTH TOJ  KOHTPOJIEM
€CTeCTBEHHOTO 0TOOpa. MyTanuu Ciy)KaT €JMHCTBEHHBIM HCTOYHHUKOM IOSIBJICHUS KAQ4eCTBEHHO
HOBBIX MIPU3HAKOB, a OTOOpP - €IWHCTBEHHBIM TBOPYECKUM (PAaKTOPOM MHKPOAIBOIIOIHH,
HAIMPaBJISIONIAM SJIEMEHTapHBIE BOJIFOIIMOHHBIE U3MEHEHHUS 110 IyTH (OPMHUPOBAHUS aaNTalluN
OpraHM3MOB K M3MEHSIOUIMMCS YCJIOBUSIM BHemIHed cpeapl. Ha XxapakTep mporeccoB
MUKPOAIBOJIOIMH OKa3bIBAIOT BJIHMSIHUE KOJEOAHWSI YHCICHHOCTH TOIMYISIUN («BOJHBI JKU3HWY),
00MeH reHeTHYecKor nHpopMale Mex1y HUMHU, UX U30JSIUs U apeii¢ reHoB. MUKpO3BOITIOLUS
BeJIeT MO0 K M3MEHEHHIO BCero reHooHaa OMOJOTMYECKOro BHJA Kak IesIoro ((uieTnyeckas



IBOJIOIMS), JIMOO — TMPH H3OJALMM KAKUX-THOO NOMyMsAuid - K HX 00O0COOJEHHIO OT
POIUTENHCKOTO BUA B Ka4ECTBE HOBBIX (popM (BHI000pa3oBaHue).

[Ton Makpod’BOMIONMEH TOHUMAIOT 3BOJIONMOHHBIE TPEOOpPa3OBaHMs, BEIyIIHE K
(bOopMHUPOBAHUIO TAKCOHOB 00JIE€ BHICOKOIO paHra, 4em BuJ (POJIOB, CEMEICTB, OTPSIIOB, KJIACCOB U
T.1.). CUATAIOT, YTO MAKpPOIBOJIIOLUS HE UMEET CIEeHU(PUUIECKUX MEXAaHU3MOB U OCYIIECTBIISACTCS
TOJIBKO TIOCPEICTBOM IMPOIECCOB MUKPOIBONIOINH, OYAy4d MX HMHTETPUPOBAHHBIM BBIPAKEHUEM.
HakannuBasicb, MUKPO3BOJIIOLMOHHBIE TPOLIECCHl BBIPAXKAIOTCS BHEIIHE B MAaKpPO3BOIIOLMOHHBIX
ABJICHUSX, T.€. MAaKpOABOJIOLHUSA MPEACTaBIseT cOoO0N O00OOIIEHHYI0 KapTHUHY SBOJIOIMOHHBIX
u3MeHeHnid. [losToMy Ha ypoBHE MAaKpOIBOJIOUMH OOHAPYKMBAIOTCS OOLIME TEHICHIINH,
HAIpaBJICHUSI W 3aKOHOMEPHOCTH 5BOJIOLUUU KUBOW MNPHUPOABI, KOTOpPbIE HE MOAJAIOTCS
HAOJII0JIEHUIO HA YPOBHE MUKPO3BOJIIOLUH.

OcHOBHbIE MOJOKEHUS CHHTETUYECKOM TEOPUH IBOJIOLUU OOBIYHO CBOASTCS K YETHIPEM:

¢ riaBHBIM (PAKTOPOM SBOJIIOLUU CUYUTACTCS E€CTECTBEHHBIH OTOOp, MHTETPUPYIOMIUN U
pPEerylupyomuil  AecTBHE BCEX OCTAIbHBIX (DaKTOPOB (OHTOT€HETUYECKOW HW3MEHYMBOCTH,
MyTareHes3a, rTHOpUaAn3alui, MUTPAIIMY, H30JISIHH, ITYJIbCAIIMH YHUCICHHOCTH U JIp.);

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

¢ HBOJIOIMOHHBIE M3MEHEHUS CIy4YallHbl W HEHAIPABJICHHBI, MCXOIHBIM MaTEpPHAIOM
SBOJIIOIMM  SIBIISIOTCS MyTallMd; MCXOJHAs OpraHu3anus MONyISIUUd U H3MEHEHHUS BHEUTHUX
YCIOBUM OrpaHUYMBAIOT M KAHAJU3UPYIOT HACJIEJACTBEHHbIE WM3MEHEHUS B HallpaBJICHUU
HEOTPaHMYEHHOTO MPOorpecca;

¢ MaxKpolBOJIONMS, BeAymas K 0Opa30oBaHWIO HAIBUAOBBIX TPYIII, OCYHIECTBISETCS
TOJIBKO TOCPEICTBOM MPOIECCOB MHKPOIBOJIONHMH, W KAKUX-IUOO Crenu(PUuecKux MEXaHU3MOB
BO3HMUKHOBEHUS HOBBIX (DOPM KM3HH HE CYIIECTBYET.

B cunTeTMYeckoil TeOpUHM OSBOJIONUHU BBIICTSIOT TaKHE DSJIEMEHTApHBIC SBJICHUS H
dakTopbl, Kak MONyJIsAlUs - JJIEMEHTapHas OSBOJIOLMOHHAs  CTPYKTypa; W3MEHEHHue
TEHOTUITMYECKOTO0 COCTaBa MOMYJSIUU — DJIEMEHTapHOE SBOJIOIMOHHOE SIBICHUE; T€HO(OHA
MOITYJISIIIUH - SJIEMEHTAPHBIN ABOJIOIMOHHBIN MaTepuai, MyTallMOHHBIN MPOLIECC, «BOJIHBI KU3HI,
U30JISIIMSI, €CTECTBEHHBIN OTOOP - 3JEMEHTAapHBbIC JBOJIOLUMOHHBIE (AKTOPBI, U PACCMATPUBAIOT
JBUKYUIUHI, TU3PYNTUBHBIN U CTa0MIN3UPYIOMINNA 0TOOP.

JBIKyIMit 0TOOp OJIarONpUATCTBYET JIMIIL OJHOMY HAINpaBICHUIO U3MEHYUBOCTH U HE
OJ1aronpusATCTBYET OCTajJbHBIM €€ BapuaHTaM. [log KOHTpojem JABMXKYIIEro oTOOpa reHO(OH[
HOMYJSAUN U3MEHSeTCS KaK 11eJ0€ U He MPOUCXOAMUT AMBEPreHIun nouepHux ¢opm. IIpu 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 HEKOTOPBIX BHJIOB XMBOTHBIX BO3HHKAET YCTOWYMBOCThH 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, ciIy4yailHO OKa3aBIIUECS HEBOCIIPUMMUNBBIMU K 3TUM $]1aM.

JM3pynTUBHBIA OTOOp OJIaronmpusATCTBYeT [JBYM WM HECKOJBKMM HaIpaBICHUAM
W3MEHYMBOCTH, HO HE OJAronpusTCTBYET CpelHeMY (MPOMEXYTOYHOMY) COCTOSHHIO IPH3HAKA.
[Ipu neiictBum Takoro otOopa OOBIYHO BO3HHMKAET HECKOJIBKO OTYETIMBO PA3JIMYAIOLINXCS
denotunnyeckux Gopm (nomumopdusm). Ecnu pasHble HampaBieHHs IU3PYNTUBHOTO oTOOpa
00yCJIOBJIEHBI Pa3IHUMsAMHU YCIOBUI BHEIIHEH cpesbl B pa3HbIX YacTsAX apeajia JaHHOTO BHJIA, TO
HaCeNAIoIIMe MX MOMyNSIMH HPUOOPETaloT YCTOWYUBBIE (DEHOTHINHMYECKHE U TE€HOTUIINYECKHE
pa3nnyMsi, UMEIOIIUE BaXXHOE IPHCIIOCOOMTENbHOE 3HaueHHe. [IpM OTCYTCTBUM BO3MOXKHOCTHU
CKPEIIMBAHHUS MEXIY TAKHUMH TMOMYISIIUSIMHI B PE3yJIbTaTe M3OJSAIMHA IPYr OT Ipyra MPOUCXOIUT
UX JajbHeHInas TUBEpreHns BIUIOTh 0 000C00IeHNs B KaUeCTBE HOBBIX BHJIOB.

Hanmpumep, Ha OKeaHMYECKMX OCTPOBaxX, IJl€ YacThl CHJIbHBIE BETPbI, HACEKOMBIE C
HOPMaJIbHBIMU KpPBUIBSIMH CIyBAalOTCS B OKEaH M TMOrubaroT, a OocoO0M C MOBBIIIEHHBIMU



a9POJIMHAMUYECKUMH CBOMCTBAMHU M C PYAMMEHTapHBIMU (OCTATOYHBIMH, YTPaTUBLIMMHU CBOE
OCHOBHO€ 3HaU€HNE) KPbUIbSIMH COXPAHSIOTCS.

Crabmmsupyromuii 0T60p 071aronpusTCTBYET COXPAaHEHUIO B MOMYJSAIUN ONTHMAIBLHOTO
B JAHHBIX YCJIOBUSX (PEHOTHUIIA, KOTOPBIN CTaHOBUTCS MpeoliafaroimuM. ITOT oTOOp ACHCTBYET
OPOTHB TPOSIBICHUS (ECHOTUIMMYECKOW HW3MEHYMBOCTH M HAOMIONAeTCs TMpH  AIUTEIHLHOM
COXpPaHEHMU TMIOCTOSHHBIX  YCJIOBUW  BHemHed cpenpl. [lpm  nnouTensHOM — JIeHCTBUU
cTabmm3upyronero ordopa (EHOTHNBI HEKOTOPBIX BHJIOB OPraHM3MOB MOTYT OCTaBaThCS
MPAKTUYECKH HEM3MEHHBIMH B T€YEHHE MUJUTMOHOB JIET.

Nmenno Onaronmaps craOuim3upyomeMy oOTOOpY COXPaHWINCh TaKHE (OKUBBIC
HCKONIaeMbIe», KaK PEIMKTOBBIN TapakaH, Majgo U3MeHMBIIMCS 3a nociennue 300-350 muH Jer;
KHCTerepast pblda JIaTUMEpHs, POACTBEHHHKH KOTOPOM OBLIM pacHpOCTpaHEHbI B Talie030€;
rOJIOCEMEHHOE pPACTEHUE TUHKIO, IMOSBUBIIEECS B IOPCKUM mepuoi, u T.A. [pyroit mpumep -
BBICOKAsl YCTOMYMBOCTH pa3sMepoB U (OPMBI PACTCHHM, OMBUIIEMBIX HACEKOMBIMHU: HEOOXOAMMO,
yTOOBl 1BETKH COOTBETCTBOBAIM CTPOCHUIO M pa3MepaM Teja HaCeKOMBIX-ONbUIUTENEH, B
NPOTHBHOM CJIy4ae IIBETKH He OynyT 00pa30BbIBATh CEMSIH.

B koHeyHOM cueTe HBOJIOLMIO MOXHO MPEICTaBUTh KaK HEMpPEephIBHBIN Mpollece
BO3HUKHOBEHUS M Ppa3BUTHS HOBBIX ajantauuu (IpUCIOCOOJEHHM) — COBOKYIHOCTHU
(bU3HONIOrMYECKUX, MOBEICHYECKUX, MOMYISIUOHHBIX U IPYTHMX OCOOEHHOCTEH OMOJIOrMYecKOro
BU/A, 00ECIIEUNBAIOMINX BO3MOXHOCTh CIIEHM(UIECKOT0 00pasa »KU3HU 0co0eiH B ONMpeIeIeHHBIX
yCIIOBUSIX BHEIIHEW cpenpl. HekoTopele mnpucnocobieHuss UMEIOT YacTHOE 3HAdeHHe, T.e.
JEHCTBYIOT B KOHKPETHBIX YCIOBUSAX CPEbl; APYTHE JAI0T BOZMOKHOCTh BBIMTH HEKOTOPOU rpymme
ocoOeil B HOBYIO aJaNTHBHYIO 30HY (THUII MECTOOOMTAHHUN C OINPEAETICHHOW COBOKYITHOCTHIO
HKOJIOTMYECKUX YCIOBUI) U BEAYT K ObICTPOMY 3BOJIIOLIMOHHOMY Pa3BUTHIO Ipymi ocolel, k Oonee
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 BO3HUKIN TepBble KHBbIe OpraHu3Mbl. OHM B KayecTBe MHINU
MCIIOJIb30BAIM OPTaHUYECKUE COEIUHEHMSI «IIEPBUYHOTO OynboHa» (cM. § 9.2). Baxueiimuii stan
SBOJIIOIIMM  JKM3HM Ha 3eMjie CBA3aH C BO3HUKHOBEHHEM (DOTOCHHTE3a, BIOCIEICTBUU
00YCJIOBHBIIETO pa3/ieJieHHe OPraHUYecKOro MUpa Ha PACTHTENbHBIA U KUBOTHBINA. [luanen -
nepBble (OTOCHHTE3UPYIOIINE OPraHU3MbI, MPOKAPUOTHUYECKHE CHHE3EJEHbIE «BOAOPOCIN» U
MOSIBUBLIMECS 3aTEM 3YKapUOTHUYECKHE 3€JIEHblE BOJOPOCIHN BBLIEISUIM B aTMoc(epy M3 OKeaHa
CBOOOJHBIA KHCIIOPOJ, YTO CHOCOOCTBOBAJIO BO3HUKHOBEHHIO OakTepuil, CHOCOOHBIX >KUTh B
a’pobHoil cpene. [lo-BuauMomy, Ha TrpaHUIle apXEHWCKOW U MPOTEPO3OUCKOM AP MPOU3OILIU €IS
JIBa KPYIHBIX IBOJIOIMOHHBIX COOBITHUS: MOSBUIIMCH MOJIOBOM MPOIECC U MHOTOKJIETOYHOCTh. [1yTn
JAIbHEWIINX 53BOJIOLMUOHHBIX IpeoOpa3oBaHUI NEpPBBHIX MHOTOKJIETOYHBIX pa30IUINCh: OJHU
MEepeluId K HEMOJBMKHOMY 00pa3y >KM3HH U NPEeBpaTHIIUCh B OPTaHU3MBI TUMA TYOOK; Jpyrue
CTaJli NepeMenIaThcsl Mo cyOCTpaTy ¢ MOMOIIbIO PECHUYEK ~ OT HUX MPOM3O0ILIN INIOCKUE YEPBH;
TPEThH COXPaHWIIU TUIaBAIOIINN 00pa3 )KU3HU, IPHOOPETH POT, JAJIM HAYaJIO KUIIIEYHOMOIOCTHBIM.

B npomeposoiickoii 3pe B MOpsiX 00MTaT0 MHOTO Pa3HOOOpa3HBIX BOJOPOCICH, B TOM
qucie NPUKpEIUIeHHbIX Ko qHY Gopm. Cyma emie Obu1a 6€3:KM3HEHHOMN, HO M0 Oeperam BOJ0EMOB
HAYyaJUCh I0YBOOOpA30BaTENIbHBIE IMPOLIECCHI B  pe3yibTaTe JESITEIbHOCTH OakTepuid U
MHUKPOCKOIIMYECKUX  BOJOpocield. B  NIpoTepo3oHCKUX  OTIOKEHUSAX  HAXOAAT  OCTaTKU
npeJicTaBuTeNel BIIOJIHE CPOPMUPOBABIIUXCS TUIIOB )KUBOTHBIX.

B nauane naneo30ickoil 3pel pacmeHusi HACEISIIOT B OCHOBHOM MOPSI; B OpAOBUKE-CUIType
MOSIBJISIFOTCSL TIEpBble Ha3eMHbIE PACTEHHS, 3aHUMAIOIIME IMPOMEXKYTOUHOE TIOJIOKEHHE MEXAY
BOJIOPOCISIMM M HAa3eMHBIMH COCYJUCTBIMU pacTeHUsIMU. Tak, TMCUIOPUTHI yKe HMeIn
MIPOBOJIAIIYIO (COCYIUCTYIO) CUCTEMY, cllaboauddhepeHITMpOBaHHbBIC TKAHU, MOTIU YKPETUISITHCS B
MOYBe, HO Y HHUX OTCYTCTBOBAIM HACTOAIIME KOpHHM (Kak W Hacrosimme moOeru). [lanbHelimas
HBOJIIOLIMS PACTEHUH Ha CyIIE [UIa B HANPABJIECHUU PAcCUJICHEHUs Tela Ha BereTaTHMBHBbIE OPTaHbl U
TKaHU, COBEPILICHCTBOBAaHME COCYAUCTON CUCTeMbl (oOecmeumBarolield ObICTpOe MeperBUKEHUE



BOJIbI Ha OOJIBIIYIO BBICOTY). B 3acynuinBoM J€BOHE MIMPOKO PacIpOCTPAHSIIOTCS XBOLIH, MJIayHBI,
nanopoTHUkooOpas3Hble. Emie Oosbliero pasBUTHS JOCTUTAaeT Ha3eMHas pacTUTENIBHOCTb B
KaMEHHOYTOJIbHOM Tepuojie (KapOOoHE),XapaKTepU3YIOIEMCs BIQKHBIM M TEIUIBIM KIMMAaTOM Ha
HOPOTSDKEHUM Bcero roza. [1osiBIIsAIOTCS TOJOCEMEHHBIE PACTEHMsI, MPOU3OIIEAIINE OT CEMEHHBIX
[IAaIIOPOTHUKOB.

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

JKusommwiti mup pasBUBAICA UYpE3BBIYAHO OypHO M OBUI TpEACTaBICH OOJBIINM
KOJINYECTBOM pazHo00pa3HbIX (opM. IIbIIHOrO pacusera JOCTHUIIIA )KU3Hb B KEMOPUHCKUX MOPSX:
ryOKHd, MHOXECTBO  WIEHHCTOHOIMX, KOpPAJIOB, HWIVIOKOXKHME, MOJUIFOCKH, TI'POMajHbIE
YJIEHUCTOHOT'HE (XUILHBIE PAKOCKOPIIOHBI).

B reojormyeckux OTIIOKCHUSIX OpaAOBHKaA O6Hap}/)KCHI)I OCTaTKH KHUBOTHBIX, MMCBIIHNX
BHYTPEHHUH OCEBOW CKEJET, - OECUENIOCTHBIX [T03BOHOYHBIX, OT/AJIEHHBIMU OTOMKAMU KOTOPBIX
ABJIIAIOTCA COBPEMCHHBIC MHUHOIM HW  MHUKCHHBI. becuentocTHple THTAINUCH opraHu3Mamu,
OOUTABIIMMH B MJIMCTOM JHE PEK M 03€p, 3acachiBas MUILY PTOM. Y 3TUX OpraHu3moB (puc. 9.2)
POT IpeAcTaBIsiil COOON MPOCTO OTBEPCTHE, BEYIIEE B MUILEBAPUTEIbHBIA TPAKT; EPEIHUN OTIEN
ero ObUI NMPOHU3aH KAOCPHBIMU LIENSAMH, MEXAY KOTOPBIMHM PAacCIoiarajuch ONOPHBIE XPAIIEBbIE
xabepHble 1yru. B pesynpraTe 0TOOpa COBEPUICHCTBOBAJICS almapaT IJIs 3axXBaTa KUBOH JOOBIYH,
ropaszzio 0ojee MUTATENbHOM MO CPAaBHEHMIO C MIIMCTBIM JECTPUTOM: TPEThS Mapa KaOepHBIX Iyr
IpeBpaTHiach B YENIOCTH, yCa)KEHHbIE 3yOamu; jkabepHas MycKynaTypa HpeoOpa3oBaiach B
YEJFOCTHYIO U MOABA3bIUHY0. Tak Ha OCHOBE CYILIECTBOBABIINX CTPYKTYp - CKEJIETHBIX *aOepHbIX
JyT, CIY’)KMBLIMX OIOPOM OPraHOB JbIXaHWs, BO3HHK POTOBOM ammapar XBaTaTEJIbHOIO THIIA.
HoBooOpa3oBaBiiyecss 4YeIOCTH OKa3ajlMCh OY€Hb CTOMKMM OpPraHoM U COXPaHWIUCh B
IOCJIETYIOLIEH IBOJIIOLUYU I03BOHOYHBIX.
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Puc. 9.2. TInad cTpoeHHsA XOPHAOBEIX KHBOTHBIX [20]

B CHJ'IyprICKOM Iepruoac Ha Cylry BMECTE C HCI/IJ'IO(l)I/ITaMI/I BBIIIUIA IICPBBLIC JbIIIAIINC
BO3IYyXOM JKXHUBOTHBIC - YJICHUCTOHOI'HUC. B BOAOCMAX MPOOOJIKATIOCH 6ypHO€ PAa3BUTHUEC HU3MIUX
IIO3BOHOYHBIX. HpennonaraeTc;I, YTO MO3BOHOYHBIC BO3HUKIIM B MCJIIKHUX NPCCHOBOJHBIX BOJOCMAX
W JIMIOb 3aTEM MEPECCIUITNCHE B MOPA.

B ACBOHC TIO3BOHOYHBLIC TIPCACTABJIICHBI TpEMA TI'pyHIlaMu: JABOAKOJbIIIAIITUMU,
Jy4yenepbIMH U KHUCTenepbiMU pblOaMu. B KoHIlE eBOHA MOABHIMCH HacCEKOMbIe (KopMoBas 0a3a
JJIs1 6y2[yH_II/IX Ha3€MHBIX HOSBOHO‘-IHLIX). KI/ICTeHepLIC pBI6BI ObLIM TUIIUYHO BOAHBIMU
JKMBOTHBIMH, HO MOIJIM AbIIIATh aTMOCCbepHBIM BO3JyXOM C IOMOMIbIO IMPHUMUTUBHBIX JICTKUX,
MpEaACTaBIABHINX 0001 BBIIAYUBAHUSA CTEHKHU KHUIIIKH.

HOCKOJ’IBKy YPOBC€HL BOAbI B pPE€Kax M BOJOEMAX 4YaCTO MCHAJICIA, 4 MHOI'HE€ BOJOCMEI
MOJIHOCTBIO BBICHIXAJIX WU IPOMCP3aJIn 3I/IMOI>'I, 4qTO CO3aaBalio HC6HaFOHpI/ISITHyIO cpeny A pLI6,
TO BO3HUKHOBEHHE JIETKUX, T.€. MPUOOPETEHHE CIOCOOHOCTH ABIIIATh aTMOC(EPHBIM BO3AYXOM,
MOKHO pPAaClCHUBATL KakK CBOCO6pa3Hy10 afanTalr K HEAOCTATKY KHCIIOpOJa B BOJC. HpI/I



NEPECHIXaHUU BOJIOEMOB >KMBOTHBIE MOTJIM CIACTHCh, JUOO 3apbIBasCh B WII, JTUOO MUTPUPYS 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
BojoemMax Adpuku. Jlydenepoble pbiObl, MMes IUIABHUKH, IOAJEPKUBAIOIIUECS OTICIbHBIMU
KOCTHBIMH JIy4aMH, IIUPOKO PACHPOCTPAHHUIINCh, U B HACTOSIEE BPEMs ATO CaMblil OOJIBIION 1O
KOJIMYECTBY BUJIOB KJIACC MIO3BOHOYHBIX.

[TpucocoOUThCS K KH3HU Ha CyIIEe CMOTJIM TOJBKO KHCTENEphle PBIOBI Oaromaps
MYCKYJIUCTBIM KOHEUHOCTSIM U JIETKUM. B KOHIIe JeBOHA KUCTEnephble phIObl Jajld Hayajio NEpBBIM
36MHOBOJIHBIM - cTeroredanam.

Ha mnporskeHuun KaMeHHOYroJBHOTO Tiepuofa crerouedanbl >KUIM, MOUTAIUCh H
pasMHOXkanuch B Boje. OHHM BBINON3AaJTM HAa CyImly, HO HE COBEpIIAIH CKOJIBKO-HUOYHIb
3HAYUTENbHBIX MHUrpanuii. Ha cyme y creronedanoB He ObLJIO BparoB U UMeJICsS OOMJIbHBIN KOPM -
YepBH, UWICHHCTOHOTHE, JOCTUIaBIIME KPYIHBIX pa3MepoB. MHorme rpynmnsl 3€MHOBOJHBIX
NepeXOquIN K JKA3HM Ha CylIe M BO3BpPAllAINCh B BOJY TOJBKO IJs pa3MHOxeHHs. Cpenu
creroueanoB BbICIHIACH TPYIIA C XOPOLIO PAa3BUTHIMU KOHEYHOCTSIMH U TOJBHKHON CUCTEMOM
JIBYX TEPBbIX MMO3BOHKOB; OHHU Pa3MHOXKAIKMCh B BOJE, HO YXOAWJIM IO CylIe Jaiblie ampuouii,
NUTAINCHh HAa3€MHBIMU KMBOTHBIMH, a 3aT€M U pacTeHusMU. OT HUX NPOU3OUUIM PENTHIMU U
MJIEKOIUTAIOIIHE.

[lepmckuil mepuosi OTMEUYEH MOAHATUEM CYIIH, a TaKXKE HUCCYIIEHUEM M I0XO0JO0JaHHEM
KiuMaTa. AMGUONH BRIMUPAIN KaK M3-3a YXYALICHUS KIMMAaTHYECKUX YCIOBUM, TaK U BCICJICTBUE
UCTpeOJICHNUs TOABI)KHBIMU ~ XUIIHBIMU  penTwiusMu. PenTwimm npuoOpenu  CBOMCTBa,
MIO3BOJIMBILIME UM NOPBAaTh CBSI3b C BOAHOW CPEIOM: BHYTPEHHEE OILIOJIOTBOPEHHE M HAKOIICHHE
JKeJITKa B AWULEKIETKE, YTO CHeNall0 BO3MOXKHBIM PAa3MHOKEHUE Ha CYILE; OPOrOBEHHE KOXKHU U
Oojee CIOXKHOE CTPOCHHME MOYKHM, YTO CIOCOOCTBOBAJIO PE3KOMY YMEHBIIEHUIO MOTEPb BOIBI
OpPraHW3MOM; HAJMYMe TPYAHOM KIETKH, 4YTO oOecmeymsio APQPEKTHBHBIA THM IbIXaHUS -
BcachiBaromuii. OTCYyTCTBHE KOHKYPEHIIMHU OOYCIOBUIIO IIMPOKOE pPaclpoCTpaHEHHE PEeNnTHINN Ha
CyllI€ ¥ BO3BPAILIEHUE YACTH UX B BOJHYIO CpEAY.

Meso3sotickass 3pa XapaKTepHU3yeTCsi YCTAaHOBJICHHMEM TEIUIOro KiIuMaTa, OJM3KOro K
COBPEMEHHOMY TpOIMYECKOMY. B Tpuace BBIMUPAIOT TMTAaHTCKHE IAallOPOTHUKHU, APEBOBUIHbBIE
XBOUIH, IJIAYHBI, @ PACLIBETA JOCTUTAIOT FOJIOCEMEHHBIE PACTEHHUS.

B ropckoM mnepuose BBIMHUPAIOT CEMEHHbIE MAalOPOTHUKA U TMOSIBISIOTCS IE€pBbIE
MIOKPBITOCEMEHHBIE PACTEHUs, IOCTENIEHHO PaclpOCTPAaHUBUIMECS HA BCE MATEPUKU BCIEICTBUE
psAoa UX OPEUMYILECTB: MOKPHITOCEMEHHBbIE HMMEIOT Pa3BUTYIO NPOBOJAAIIYIO CHUCTEMY, LBETOK
NPUBJIEKAeT HACEKOMBIX-OIBUTUTENEH, YTO 00ecreuynBaeT HaJeKHOCTh MEPEKPECTHOTO ONBIICHHUS,
3apojbIll CHAO)KaeTcsl 3amacamMM MU M 3alluileH o0onodykamMud M T.A. B KUBOTHOM Mupe
JIOCTUTAIOT PaclBETa HACEKOMBIE M PENTHIIMH; NTOCIEIHUE 3aHUMAIOT TOCIIOJCTBYIOIEE TIOJIOKEHHE
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 HEKOTOpBIX JAWHO3aBpoB mpesbimana 50 T.
Haunnaerca nmapajutenbHas SBOJIOIMUS [IBETKOBBIX PACTEHUN U HACEKOMBIX-ONbLIUTENEH. B KOHIIE
MEJIOBOTO MEPHOJA HACTYIAET IIOXO0JIONAHNE, B PE3YNIBTATE YETO COKPAILLAETCS apeall OKOJIOBOIHON
PacCTUTENBbHOCTH; BBIMUPAIOT PACTUTEIBHOSIIHBIE, 3a HHUMHU XMWILIHBIE JHUHO3aBphl (KPYIHBIE
PEeNTWINK COXPAHAIOTCSA JUIIb B TPOIMMUYECKOM IOSCE); B MOPSAX BBIMHPAIOT MHOTHE (OpPMBI
0ecr03BOHOYHBIX U MOPCKHUE SIIIepbl; HanOoJiee MPUCTIOCOOIEHHBIMU OKa3bIBAIOTCS TEMNIOKPOBHbIE
YKUBOTHBIE - ITUIBI U MJIEKOITUTAIOLIHE.

Or mnpencraBuTenel OAHOTO W3 OTPSAAOB pPENTWIMH mNpousonun nrunsl. [lomaHoe
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 YCIOXHEHMHM OpraHu3aliu U
GyHKIMI OpraHu3MOB, BO3HUKIIUX Yy TMPEACTABUTENECH JPYyroro OoTpsja MPECMBIKAOIIUXCS.



Muexonuraroomuye BO3HUKIN B TPUACe, HO HE MOIJIM KOHKYPUPOBATh C XUIHBIMUA JUHO3aBpaMU U
Ha npoTsbkeHnn 100 MITH JIeT 3aHUMaNK MOAYNHEHHOE IOJIOKEHUE.

B nauane xaiinozotickoti 3pbl yCTaHOBUJICS TEIUIBIM paBHOMEPHBIN KJIMMAT, @ OKOJIO 2 MJIH
JIeT Ha3aJ HACTYIMUJIO OJIEJICHEHHE 3HAYUTeNbHOM yacTu 3emiu. TeruonoOuBas pacTUTENbHOCTh
OTCTYyNIMJIa Ha IOT WIM BbIMEpJIA, IOSBUJIACH XOJIOAOYCTOHYMBAs TpaBsiHas M KyCTapHUKOBAs
pPacTUTEIBHOCTD, HA OOJBIINX TEPPUTOPHSX JIeCa CMEHWINUCH CTENBIO, MOTYMYCTHIHEH U MyCThIHEH,
c(OpMHPOBATIICH COBPEMEHHBIE PACTUTEIbHBIE COOOIIECTBA.

Pa3ButHe IKMBOTHOTO MHpa XapakKTepuzyeTcs JnainpHedmedn  auddepeHnmanuen
HACEKOMBIX, HHTEHCHUBHBIM BHUJI000pa30BaHUEM Yy MTHUIl U YPE3BBIYAHHO OBICTPHIM MPOTPECCHBHBIM
pa3BUTHEM MIIEKOMUTAIOMMX. [Ipu 3TOM MIlEKONUTAIOIIME MPEACTaBJICHbI TpPeMs IMOJAKIACCaMu:
OJIHOIIPOXOAHBIMU  (YTKOHOC, €XHJHA), KOTOpblE BO3HUKIM HE3aBUCUMO OT JAPYTUX
MJICKOTIMTAIONIUX €IIe B IOPCKOM IEpUOJIe OT 3BEpPONOAOOHBIX PENTHWINN; CyMyaTbIMU U
IUTALEHTAPHBIMH, KOTOPBIE IPOM30IILUIN OT OOIIETo Mpe/ika B MEJIOBOM MEPUOJIE U COCYIIECTBOBAIN
0 «B3pBIBa» B SBOJIIOIMH IUIAIICHTAPHBIX, B pPE3yjbTaTe 4YEero OHHM BBITECHWIM CyMYaTbIX C
0OJBIIMHCTBA KOHTUHEHTOB.

Ot nanbosiee TPUMHUTHUBHBIX — HACEKOMOSIHBIX MJICKOMHUTAIOIIUX MPOU3OILIH TEPBbIC
XUIIHbIE, JaBIIME HAyajo KOMBITHBIM, W IMpHUMaTbl. B majeoreHe MIIEKONUTAIOLIME HAYUHAIOT
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 Kk poay Yenosek.

OneneHeHns 4ETBEPTUYHOIO IE€PHOJA, 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,
nosisipHbie Kypornatku. OOpa3zoBaHue OOJIBIIMX 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 mponuBa), a Takke bpuraHckue ocTpoBa ¢
EBpomneiickum Matepukom u T.1. [Io TakuM «mocTam» nMpoucxoania oOMeH BUAaMH, 00YyCIOBUBIIUI
(dopMupoBaHHE COBpEeMEHHOW HaMm (ayHbl MaTepuKkoB. V3MeHeHHs Kiumara B UYETBEPTUYHOM
nepuojie KaitHO30MCKO 9pbl 0OKa3aau OO0JIBIIOE BIUSHUE HA SBOIOIUIO MPEIKOB YeJIOBEKa.

Bomnpoc 5. YenoBek: (peHOMEH, MPOUCXO0KIEHHE, DHOITHKA

Yenosex — obwecmeennoe cyujecmso, obraoaroujee COHAHUEM, pPA3YMOM, CYObeKm
00UeCmeeHHO-UCMOPUYECKOU 0eamelbHOCmU U Ky1omypbl. YeloBeK MO3HAeT U U3MEHSET MUpP U
camMoro ce0s, TBOPUT KyJIbTYpY U COOCTBEHHYIO HcTOpuio. CyIIHOCTh YEIOBEKa, €ro
IPOUCXOXKICHNE U Ha3HAuYE€HHE, MECTO 4YeJOBeKa B MHUpPE OBbUIM M OCTAIOTCS IEHTPaJIbHBIMU
npobiaemaMu GpuiIocopum, peIUrum, Hayku U KHCKyCCTBA.

YenoBek BO3HUK Ha 3emiieé B XOJE JJIUTEIBHOTO M HEPAaBHOMEPHOIO 3BOJIOIMOHHOIO
mpoliecca — aHTPONOreHe3a, MHOTHE 3Talbl KOTOPOro 10 KOHLA He sicHbl [2, 21, 31, 38]. Ha
wiaHere 3eMis JIIOJAM TMPUHAIJICKUT YHHKAIbHOE MECTO CpeAd JpPYTUX CYIIECTB, YTO
00yCJIOBIEHO NMPUOOPETEHUEM MU B MPOIIECCE aHTPOIOreHe3a 0co00ro KayecTsa — COLUAIbHON
CYIIHOCTU. OTO O3HAYaeT, YTO YK€ HE OWOJIOrMYecKHe MEXaHU3Mbl, a B IEpPBYIO OYepelb
OOIIeCTBEHHOE YCTPOICTBO, MPOM3BOJACTBO, TPYyH OOECHEUMBAIOT BbDKMBAHHE, pacceleHue,
Onaromnosyure yenoBedecTBa. OJIHAKO COLMAIBLHOCTh HE NMPOTHUBONOCTABISET JIIOAEH OCTaJIbHOMN
*UBOU mpupoje. [IpuobpeTeHne 3TOro KauyecTBa ykasbIBaeT JIHUILIb HA TO, YTO MOCJIE HEKOTOPOIo
MOMEHTa pa3BUTHE MpeAcTaBuTeNeii Buma HOMOSapiens moguuHsIEeTCs 3aKOHAM HE TOJIBKO
OMOJIOTHYECKOTO, HO M B CYLIECTBEHHOW CTENeHH OOIIeCTBEHHOro pa3BuUTHS. OJHAKO YelIOBEK
OCTaeTcsl BKIIOUYEHHBIM B CHUCTEMY OpraHM4eckoro Mupa. JIroam cocTaBisioT CBO€OOpa3HbIN, HO
HEOThEMJIEMbIII ~ KOMIOHEHT  Ouocdepbl.  BenencTBue  KHMBOTHOTO — MPOMCXOXKICHUS
KU3HEACSITEILHOCTh ~ YEJIIOBEYECKOTO0  OpraHM3Ma  OCHOBBIBA€TCS Ha  (PyHAaMEHTaJIbHBIX
OMOJIOTHYECKUX MEXaHU3MaX, KOTOPbIE COCTABIISIOT €ro OMOJIOTHYecKoe HACIeICTBO.

Cyl1iecTByeT HECKOIBKO TOYEK 3pEHHUsI Ha COOTHOILIEHUE COLMAIBHOIO U OMOJIOTHYECKOTO
B OHTOreHe3e uenoBeka. KoHuenuus naHOMoJoru3Ma MCXOAMT U3 TOTO, YTO WHAMBHIyalbHOE



pa3BUTHE YelloBeKa LIEJTMKOM OOYCIOBIEHO I'eHaMu, T.e. buosornyeckuMu (akropamu. CoriacHo
KOHIENIMY T[aHCOIMOJIOTM3Ma, BCE JIIOAM POXKIAIOTCS C OJMHAKOBBIMH OHOJIOTHYECKUMU
3aJaTKaMH, a OCHOBHYIO POJIb B PAa3BUTHH UX CIIOCOOHOCTEW MrpaeT couuanbHas cpena. Eme onna
KOHIENIMS YTBEpPXKAaeT, YTO HACIeAYIOTCS HE CaMH CIHOCOOHOCTH KaK TaKOBbIe, a JIUIIb HX
3aJaTKH, B OOJNBIICH WM MEHBIIEH CTENeHHM MPOSBIIAIONINECS W PEAU3YIOIIUECs B YCIOBHSIX
COLIMATILHOM CpeJibl.

OOu1rie MPUHIMITEI CTPOSHUSI OpraHU3Ma YeJIOBEKa 3aJI0KEHBI B TIEPUO]] BO3ZHUKHOBEHUS
nepBoi KIETKU U GOpMHUpOBaHUs TeHeTndeckoro koaa. [1man crpoeHus Tena yenoBeKa Takoil e,
KaK y BCEX IIpeJICTaBUTENIEH TUIIA XOPAOBBIX (cM. puc. 9.2). [IpuHannexHOCTh YeIoBeKa K MOATUILY
MO3BOHOYHBIX OIpeNesieTcs HaJlMuyueM OCEBOrO CKeJeTa B BHJE IO3BOHOYHHMKA, MOKPOBHBIX
TKaHeW (4epera), 3alIMIIAIONIUNX TMEPEAHIO0 YacTh HEPBHOW TPYOKH, IBYX Map KOHEYHOCTCH.
YeTblpexKaMepHOE cepJilleé U PEeAyKIus OAHONM U3 JBYX Iyr AOpThl, TEIIOKPOBHOCTb, CHIIHHO
pa3BuTas Kopa OONBIIMX MOJYIIAPHA TOJOBHOIO MO3ra, MIICUYHBIE >JKeJe3bl, BOJIOCHI Ha
MOBEPXHOCTU Tena, auddepeHnnanus 3y00B Ha pe3lbl, KIbIKM U KOPEHHBbIE CBUICTEIHCTBYIOT O
IPUHAJJIEKHOCTH YEJIOBEKA K KJIACCY MIIEKOIUTAIOUIMX. 3apOoiblll YeJIOBEKAa pa3BUBAETCS B TEJE
MaTepu U MUTAETCS Yepe3 IJIAIEHTY, YTO ONpEAeIIsSeT ero MoJIoKeHUe B MOKIIacce MIalleHTapHBIX.
Takue mnpu3HakM, KaKk KOHEYHOCTH XBaTaTEJbHOrO THUIA (MEPBBbIM Majel MPOTHBOINOCTABIEH
OCTaJIbHBIM), 3aMEHa KOTTEH TMJIOCKUMHU HOTTSIMH, HaJIMYMe OJHOW Mapbl MIICYHBIX >Kele3, 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 IPU3HAKU BO MHOTOM MPEJONPEAETIIN X0/ 3BOJIIOLUU
oTpsiaa, MpUBEAIIEH K BOSBHUKHOBEHHUIO YEIIOBEKA.

XapakTepHble MPU3HAKU YEJOBEKAa Kak IPEJICTaBUTENs OTpsAJa I[PUMATOB XOPOILIO
O0BSACHSIOTCS MPUCIIOCOOIEHUEM €T0 K OKpyKatomel cpene. Tak, mpucrnocoOsieHus K IPEBECHOMY
00pa3y *KU3HM y MpeaKa YeIoBeKa 00YCIOBUIN: CIIOCOOHOCTh €r0 PYK K TOHKHM U Pa3HO00pa3HbIM
JIBUKCHHSIM, a TAK)Ke XapaKTep pa3BUTHsI MUIIEBAPUTEILHON CUCTEMBI M CHUKEHHE POXKIaEMOCTH.
[Tocnennee mpuBenoO K pacIUPEHUI0 BO3MOKHOCTEH 00yUEHUs TOTOMCTBA.

Oco0oe 3HaueHHE HMEET pa3BUTHE y NPUMATOB CIEUU(DUYECKOTO OpraHa - MO3Ta.
[lepenBuxkeHue MO JEpeBbSIM B pa3HbIX HAIPaBICHUAX, HAa paA3JIUYHbIE PACCTOSAHUI U C
MEHSIIOILIEICS CKOPOCThIO, HOBOW OPUEHTHPOBKOM © HOBBIM MPHUIEIOM TMeped MPBIKKOM
OTIpEeIeNINIIO BBICOKOE Pa3BUTHE pPsiia OTIEIOB MO3ra, OCOOCHHO JBHraTeibHbIX. OObeM Mo3ra B
LIEJIOM BO3pacTaeT TJaBHBIM 00pa3oM 3a cueT KOpbl OOJBIIMX TMONyIIApUid, B KOTOPOH
yBEJIMUUBAETCsl 4HciIo Oopo3a (u3BWiMH). bonbinas 3aTelioyHas [ois MoO3ra CBs3aHa C
YCIOXKHEHHEM 3pUTENbHbIX 00pa3oB. Ilpm 53ToM Bo3pacTaeT ocCTpoTa 3pEHUs, IJIA3HUIIbI
nepeMeniaroTcsi ¢ OOKOBOM MOBEPXHOCTM Ha TMEPEeAHION, Osarojgapst 4eMmy Moy 3peHHs
NEepeKphIBAIOTCS U (GopMHpYyeTcs OMHOKYISpPHOE 3pEHHE, KOTOpOe JaeT CTEePeOCKOMHUYECKHit
3h(}exT, MO3BONAIONINI OIEHUBATh PACCTOSHHS. YCJIOXXKHEHHE JOOHBIX J0Jiel OOBsACHAETCS
HEO0XO/IMMOCTBIO YIPABIATh MBIIIEUHON AEATENIbHOCTBIO U IOJ0COBBIM anmnapaToM. [loTpebHOCT
B 0OoJjiee COBEPIIEHHOM pA3JIMYEHUHM 3BYKOB, HY)KHOM JUIsl 3BYKOBOM CUTHAJIM3allMd, MpHUBENa K
YCIIO’)KHEHNIO BUCOUYHBIX Joiied. [IporpeccuBHO pa3BHBaiCsS MO3XE4OK. Bce 3T m3MeHeHus
BBI3BAJIM COBEPIIEHHO HOBOE SIBJICHHUE B 3BOJIIOLMU MO3Ta - JOMUHUpPOBaHueE (Ipeodiiaannue) Kopbl
OONBIINX MONYIIAPUHA HaJ AEATENIbHOCTHIO HHU3IIMX MO3TOBBIX LIEHTPOB. YBEIMYEHHUE MO3ra U
npeoOpa3oBaHWE OPraHoB YYBCTB COINPOBOXAAJIUCH POCTOM pa3MepoB JIOOHOW, TEMEHHOM u
3aThUJIOYHOM KocTel yepena (puc. 9.3).

Taxue npu3HaKy, Kak pelyKIUs XBOCTOBOTO OT/ieia TO3BOHOYHMKA, HaJMUKe alleHIuKca,
00JIbIII0€ KOJIMYECTBO M3BUIMH KOPBHI MOIYIIAPUNA TOJOBHOIO MO3ra, YEThIPE OCHOBHBIE TI'PYIIIIbI
KpPOBH, pa3BUTHE MHMMUYECKON MYCKYJIaTyphl U Jp., HO3BOJIAIOT OTHECTU YEJIOBEKa K MOAOTPSIY
4eJI0BEKOOOPa3HbIX 00€3bsH (AHTPOIOMJIOB), WM BBICHIMX MPUMAToOB. B 3TOM mojoTpsie
BBIJIETISIIOT HAJICEMEMCTBO FTOMUHHU[, KOTOPOE BKJIIOYAET YEIOBEKA U UEIOBEKOOOPA3HBIX O0E3bsH.
Hakoner, ceMelCTBO TOMUHHJI OOBEIUHSET BUJ «UEIOBEK Pa3yMHBIN» W HCKOIMAEMBIX JIOAEH
(MUTEKAHTPOIIbI, CHHAHTPOIbI, HEAHAEPTANIbLIBI K HEKOTOPbIE aBCTPAIOTIUTEKH ).



Oco0oe 3HayeHWe M JIOKA3aTeIbCTBA JKUBOTHOTO TIPOMCXOXKICHHUS 4YEIIOBEKa Kak
pe3ynbTaTa UIMTEIbHOW HBOJIOLMK TO3BOHOYHBIX HMMEET Cleaylollee OOCTOATEeNsCTBO. B
AMOPHUOHATILHOM MIEPHOJIC PA3BUTHS Y 3apO/IbIIIA YEJIOBEKA 3aKJIaIbIBAIOTCA ABYXKaMEpHOE CepAlle,
HIecTh nap ka0epHBIX AYT, XBOCTOBAsl apTepHs - MPU3HAKU PhI000Opa3HbIX peakoB. OT ampuoduit
YeJIOBEK YHACJEOBaJI IIaBaTeJIbHbIE TMEPENOHKM MEXIYy MajbllaMUd, KOTOPbIE HMEIOTCS Yy
3apojipliia. Y HOBOPOXACHHBIX U JIeTeil 10 5 jeT HaOIoJaeTcs HECOBEPIICHHAs TEPMOPETYIIALUs,
YTO yKa3bIBAa€T Ha MPOUCXOXKJACHUE OT KUBOTHBIX C HEMOCTOSIHHOW TeMIepaTrypoil Tena. 1'oioBHOM
MO3T' TUIO/A TJaAKHui, 0e3 MU3BUJIMH, KaK Y NPUMHUTHBHBIX MIIEKOIUTAIOUIMX ME3030UCKON 3pbl. Y
HIECTUHEACIIBHOTO 3apOblllla UMEETCSl HECKOJbKO IMap MIICUHBIX >KEJe3, 3aKJIaJIbIBACTCS TaKXkKe
XBOCTOBOI1 OT/IeJ1 TO3BOHOYHHKA, KOTOPBIH 3aTeM PeAyLUPYETCs U MIPEBPALIACTCS B KOIMYHK.

Puc. 9.3. CooTrHouieHue YEPENOoB NpHUMAaTOB: ad Makaka, 6 - HIUMIIAH3E] 6 —
MMUTEKaHTPOIT; 2 — HeaHAepTaely; 0 — KPOMaHbOHell; € ~ COBPEMEHHBIH Jenosek [20]

B XIX B. ®. Mioutep u D. ['ekkenb chopMymupoBaH duoceHemuueckuii 3aKoH, co2iacHo
Komopomy onwmoceHe3 (UHIUBUIYaTbHOE PA3BUTHE) KaAHMCOOU 0COoOU ecmb Kpamkoe u Ovicmpoe
noemopeHue unozeresa (MCTOPUIECKOTO PA3BUTHS) 8UOA, K KOMOPOMY 3ma 0cobb omuocumcs. B
COOTBETCTBUU C ITUM 3aKOHOM PAaCCMOTPEHHBIE BBIIIE U MHOTUE JPYTrue MPU3HAKH, BOSHUKAIOIINE
y deloBeKa B HSMOPHOHAILHOM TMI€PUOAE Pa3BUTHSA, MOTYT OBITh HWHTEPIPETHPOBAHBI KaK
MOBTOPEHHE MPHU3HAKOB MPEIKOB, MPUYEM SMOPHUOHBI BCEX MO3BOHOYHBIX >KMBOTHBIX HAa PAHHUX
CTaIUsX pa3BUTHUA 00Jiee CXOIHBI IPYT C APYTOM, YeM Ha OoJjiee MO3JHUX.

UenoBek Kak BHJ UMeEET crnenuduueckue, MPHUCYIIHE TOJIBKO €My OCOOCHHOCTH:
MPSIMOXOXKEHUE, MOIIHO Pa3BUTYIO MYCKYJIATYpPy HIDKHUX KOHEYHOCTEH, CBOIYATYIO CTOIY C
CHWJIBHO DPAa3BUTBIM TMEPBBIM MaNbIEM, MOJABIKHYIO KHUCTh PYKH, MO3BOHOYHHUK C YETBHIPHMS
n3rudamMu, o4eHb OOJBIION MO3T MO OTHOIIEHHIO K MAacce Teja, KpyImHbIE pa3Mepbl MO3TOBOTO U
Majble pa3Mepbl JIMIEBOTO OTJeJa Yeperna, OYeHb [JIMTENbHBIA MEepUOoJ, MPEAIIeCTBYIOIINMA
MOJIOBOMY CO3PEBAHMIO, YJICHOPA3ACIbHYIO PeUb, OOIIECTBEHHBINH 00pa3 XKU3HU. ITH 0COOCHHOCTH
CTpOEHHS ¥ (PU3UOIOTUH YeJOBEKa - Pe3yIbTaT SBOIIOIUHU €T0 KUBOTHBIX MPEAKOB.

[To coBpeMeHHBIM MpeACTaBIECHUAM, KOTOPbIE BOCX0AAT K B3risgam Y. JlapBuHa, yenoBek
MPOU30IIeNT OT BHICOKOPA3BUTHIX 00€3bsiH. JTa TUIOTE3a, Ha3blBaeMas CUMHAIBHOMN, UMEET psi
moaudukanuii. Paccmorpum onHy u3 HuX. MHOTHE HE3aBUCUMBIE JaHHBIE Pa3HBIX OTpacieu
OMOJIOTUM TIOJITBEPKIAIOT HAaWOOMBIIYI0 ONH30CTh YeIoBeKa K appHUKAaHCKUM YelIOBEKOOOPa3HBIM
o0e3psiHaM (TIOHTHIIaM), B TEPBYIO Ouepedb K IIWMITaH3e. PaHHWE S3Tarbl SBOJIONHUH OOIIIETO
MOHTUAHO-TOMUHUJHOTO CTBOJIA TMPEICTaBICHBI CeBEpOAPPUKAHCKUM ETUNTOMUTEKOM MU TPYIION
JPUOTIMUTEKOB, OCOOEHHO JPEBHEUIINM adpUKAaHCKUM JIPHUOMHUTEKOM U3 KeHuu, Bo3pacT KOTOPOTO
npumepHo 20 muH net. [Ipeanonaraiot, 94To OTAEICHHE COOCTBEHHO TOMUHUTHOW BETBH 3BOJIOIIUU
Mpou301LI0 He paHee 14—15 miH neT u He no3gHee 6 MITH JieT Ha3al. OCHOBHBIMU TEHAEHUIUSIMU
TOMUHU3AINH CYUTAIOT MPSMOXOXKIECHUE, YBEIMUEHUE 00beMa MO3Ta, TIPEK/IE BCETO HOBOW KOPHI, U
nudepeHnrao ero CTpyKTYphl, Pa3BUTHE PYKH KaK OpraHa Tpyjaa, YUIMHEHUE TIEPHO/ia POCTa U
pa3BUTHS, OCBOCHHE HOBOTO CIOCO0a TMOBENEHUsS - aalTaluio K TPYAOBOH IESATENbHOCTH, UTO



O3HayaJI0 00pa3oBaHME MPUHLUUIHAIBFHO WHOW aJaNTallMOHHON HUIIU. DBOJIOLUS TOMHHU] ObuIa
HepaBHOMepHOU. [lo-BuamMoMy, CKOpocTh MOp(OJTOTHYECKMX HM3MEHEHHWH HE COBMajaalia
MOJTHOCTBIO C TEMITAMU OMOXMMHMYECKOW SBOJIIOLUH; HE OBUIO CTPOTOro COOTBETCTBHS Iporpecca
MOp(hodYHKIIMOHATILHOM OpraHN3aluu U KyJIbTYpHI.

[IpumepHo 5 MIH JeT Ha3aag TOMHHHUIAB OBUIM  TNPEACTAaBICHBl JABYHOTHMMHU
YeJI0BEKO0OEe3bsIHAMH - aBCTPAIIONUTEKOBBIMU, KOTOpbIE 4,5—1 MIIH JIeT Ha3aJ JOBOJIHHO IIMPOKO
pactpocTpaHminch B Adpuke, a BO3MOXKHO, U 3a ee mpernenamu. B ogHOW w3 mepudepuiHbIX
MOMYJSIIMM PAaHHUX ABCTPAJIONMUTEKOBBIX MOTJIHM CHOPMHUPOBATHCS MEPBbIE MPEICTaBUTENIN pojia
Homo, cocymiecTBoBaBIIKE ¢ aBCTPATIONUTEKOBHIMU Ha OOJIBIIIOM BPEMEHHOM IPOMEXKYTKE, O 4eM
cBUACTeNbCTBYIOT Haxonku B Kenumn wu  Tanzanum. I[lo gpyrum  mpeactaBieHUsM,
aBCTpAJIONUTEKOBbIe M HOMO cdopmupoBanuch HE3aBUCHUMO IPH KOHBEPIEHTHOM Pa3BUTHU
JBYHOTOI'O XOJeHus B o0eux nuHUAX. Mckonaemble octatku HOMO (IpeBHOCTHIO OKOJIO 2 MIIH
aer) B psje paitoHoB Bocrounoit Adpuxu (Tanzanus, Kenus, Dduonust) HepeaKo HAXOIAT BMECTe
C «IIPaopyaUsAMHU» IPEBHENIIICH KAMEHHOUN KYJIbTYpPbl YEJIOBEUECTBA — OJIAOBANCKOM.

[TpunsTO cuMTaTh, YTO NEPBHIM OBLT BUA denoBek ymenbiii (Homohabilis), cmenuBmmiics
okoio 1,5 MiH et Ha3zax BHAOM uejoBeK mpsmoxozsammii (Homoerectus). B panbreimem
IIPOUCXOWIO TOCTENEHHOE pacHIMpEeHUue 3KoJormyeckod Humm HOMO, u oHa mnorioTuia
9KOJIOTHYECKHE HUIIM aBCTPAIONUTEKOBBIX. [Ipumepno 1 muH ner Hazang Homoerectus cran
€IMHCTBEHHBIM TIPEICTABUTENIEM TOMHUHHUZ Ha 3emiie. DTOT BUJ OOHAPYKUBACTCA B Pa3IHYHBIX
perrnonax Adpuku u EBpazuun npumepro a0 0,3 MiH Jier.

Yenosek coBpemenHoro tuma (Homosapiens) nmosBuics He mo3anee 40 ThIC. JIeT Ha3al.
Ero nmpenkamu OOHM  ydYeHbIE CUMTAIOT PAHHUX  [POTPECCHUBHBIX  HEaHJEpTalbIeB
(Homoneandertalus), a ngpyrue — mpejacTaBuTelcii KOHKYpHpYMOIMX BeTBed HOMO, nuHUU
KOTOpBIX pazouuiuck Bcero 500 Thic. et Hazaa. OkoHYareabHOE (HOPMHUPOBAHHE COBPEMEHHOIO
TUIIA YEJIOBEKAa JATUPYIOT BpeMeHeM NpuOiau3utesnbHo 10—8 ThIC. J€eT A0 H.3., KOrja OH YXKe
HIMPOKO paccenwics Mo IaHere. TakuMm o0pa3oM, pa3BUTHE OT MEPBBIX YEIOBEKOOOPa3HBIX
00e3bsiH K COBPEMEHHOMY YEIIOBEKY OBLIO OYEHb CIOKHBIM M HE HMEJIO MNPSIMOJIMHEHHOTO
XapakTepa.

Cyl1ecTBYIOT pa3HOTrjaacHs M0 BONPOCY O JPEBHOCTH PACOBBIX PA3JIMYMil, TEPPUTOPUU U
KOJIMYECTBE LIEHTPOB canmueHTu3anud. Ho OONbIIMHCTBO YYEHBIX MOJIAraeT, YTo MOCTe pacCceIeHHs
enuHbIi B HOMOSapiens pacnaics Ha psit pac - reorpaguyeckux momysiiuid. OHU pa3nyaroTcs
10 sy BHEIIHUX MPHU3HAKOB (I[BET KOXH, opma rojossl, popma Bosoc, popma Hoca, Ty U T.11.),
10 YaCTOTE HEKOTOPBIX T'€HOB, IETEPMUHUPYIOIUX OHOXUMHUYECKUE TpU3HAKU. OOBIYHO BBIIEISIIOT
Tpu OoJIbLIIME pachl: SKBaTOPUAIbHYIO, WM aBCTPAJO-HETPOUIHYIO; €BpPOA3HATCKYI0, WU
€BPOIEOHIHYIO; a3MaTCKO-aMEPUKAHCKYIO, WJIM MOHTOJIOMJIHYIO, KaXKJasi M3 KOTOPHIX B CBOIO
ouepenb Mojpasaessercs Ha 6ojee MeJIKUe Pachl.

C Ouonoruueckoi TOUKH 3peHHs pa3inuus MEXIY pacaMu HE SIBJISIIOTCS CyLECTBEHHBIMU
U TIpU CMELICHHMM He NPEnsATCTBYIOT OOpa30BaHMIO IOJIHOLIEHHOTO IUIOAOBHUTOTO IOTOMCTBA.
OOmuii ypoBeHb (HM3MUECKOTO U YMCTBEHHOTO Pa3BUTHUs OJMHAKOB y Bcex moael. Ilpu stom
NPU3HAKHY, JIeXalllie B OCHOBE (DOPMUPOBAHUS pachl, IPU MEPEXoje U3 OJHOr0 reorpauyeckoro
paiioHa B pyroil U3MEHSI0TCS OCTENEHHO, 0€3 PE3KUX CKAauYKOB U 4acTO MEPEKPHIBAIOTCS.

CooTHolIeHHe MPUPOJHOIO U COIMAIBHOIO B AHTPOIOreHe3e ObLI0 HEOJWHAKOBO Ha
pa3HbIX ero stanax. B mepBoOBITHOM 00IIeCTBE TOMUHHJ IPOrPEcC COLMAIBbHON OpraHU3alid B
3HAYUTEIbHOMN CTENIeHU 3aBUCEI OT OMOJIOTHYECKHUX U3MEHEHHH YelloBeKa 1 B TO JK€ BpeMs Ipoliecc
€CTECTBEHHOI'0 0TOOpa 3aBHUCET OT BO3HMKHOBEHHS M Pa3BUTHS OOLIECTBEHHBIX 3aKOHOMEPHOCTEMN
U CO3JaHUs KYJIbTYPHOU cpebl. OTHOCUTENbHAs CTaOMIBHOCTD (PU3NYECKOTO THUIIA COBPEMEHHOTO
YeJIOBEKa COXPaHsIEeTCs IPUMEPHO C CEPEIMHBI ITO3THETO MaIe0InTa.

Cuynraercs, 4TO B COBPEMEHHOM 001IecTBE 0TOOP BBICTYNAET KaK MEXaHHU3M IMOAepKAHUS
chopmupoBasiieiics MmophoyHKIIMOHAIEHON OpraHU3aIMK B MPEJeIax BUIOBON HOPMBI PEaKIINH
(ctabunusupyomuil 0T60p) WM Kak (akTop BHYTPUBHUIOBOTO MOJUMOp(U3IMA (IU3PYHNTUBHBIHN
otOop). buonormyeckoe pa3BUTHE COBPEMEHHOTO 4YEJIOBEKa MPOSBISETCS OOBIYHO B BHJE



pa3HOHAMPABICHHBIX W3MEHEHUN Ppa3UYHBIX NMPU3HAKOB, a TAK)KE CTPYKTYPHI 3a00JEBAEMOCTH,
TEMIIOB Pa3BUTHS U T.J.

B cBsi3u ¢ pa3BUTHEM 3HAHWHA O KHU3HHU y 4YellOBEeKa MOSBUIACh BOZMOXKHOCTH BIHUATH Ha
Hee. Jlenmo B TOM, 4TO Ti1y0oKO€ MPOHUKHOBEHUE OMOJIOTHMHU B pa3inyHble cepbl 00LIeCTBEHHON
KHU3HHU MOTPEOOBANIO YCUJICHUSI KOHTPOJISI CO CTOPOHBI OOIIECTBA 32 UCIOJIB30BAHUEM €€ Hay4HBIX
nocTkeHuil. M3BecTHO, 4YTO 3ayacTyio HauOosiee JACHCTBEHHBIMH CpPEACTBAMH KOHTPOJIS
OKa3bIBAIOTCS  OOILENPUHATBIE HOPMBI Mopaind. (P(PEKTHUBHOCTH HOPM  HPABCTBEHHOTO
perylupoBaHusl OOBACHAETCS CWJIOH TNPUBBIYKH, TpaJWLUIMH, OObYAsSMHU, a Takke HX
YHUBEPCAJIBHBIM XapaKTepoM. MopasbHbIE HOPMBI Yallle BCETO HE HYKIAIOTCA B KOHTPOJIE, TaK KaK
OHM ONUPAIOTCS HAa BHYTPEHHUN KOHTPOIIb, 3aJ0XKEHHBIH B Jylle KaXI0oro dyeinoBeka. Hopwmbl
MOpajid OYeHb JAWHAMHYHBI, YyTKO pEarupyroT Ha BO3HHKIIKE COIMaIbHBIE MpoOiembl. OHU
3HAYUTENIbHO OIEPEeXaroT MPaBOBble HOPMBL. BeposTHO, 3TO OOBICHSET MOSIBICHUE B IOCIEIHUE
TOJIbI HOBOH cepbl MPo(hecCHOHATLHON 3TUKH - OMOITHKH (OMOIOTUYECKOM HITM OMOMETUITUHCKOM
9TUKH) [7].

Ilpeomemom uzyuenus OUOIMUKU ABTAIOMCA OLICMPO HAKANIUBAIOWUEC OOCTUIHCEHUSL
ecmecmeo3Hanus, 8 nepeylo ouepedb OUONo2UU U MeOUYUHbL, 2T1YOOKOoe UX UCCLe008aHue U
onpeoeneHue CmeneHu ONACHOCMU 8 Hacmoswem U Oyoywem npu ux npuioHCeHuu K 4eiosexy u
oowecmey 6 yerom. KoHeuHas 1enb OHOITHKM -pa3paboTKa Mep MOPaJIbHOTO, a yaile
3aKOHOJATEJILHOTO XapakTepPa, KOTOpble Orpaiwyid Obl KaXKJ0r0 KOHKPETHOTO 4YelOBeKa U
YeJI0OBEUYEeCTBO OT HEXKENATEIbHBIX WM TyOUTENbHBIX MOCIEACTBUN BHEAPEHUS HOBBIX H, K
COYKaJICHHIO, HE BCET/Ia 10 KOHIIA BEIBEPEHHBIX OMOJIOTHYECKUX U METUIIMHCKHUX TOCTHKCHUH.

[lepBoouepennass mpoOiema OHOITHKM CBSI3aHA C YIpO30M YHHMUTOXKEHHUs Bcex (opm
KU3HU Ha 3emile, OTBETCTBEHHOCTh 3a KOTOPYIO HECYT HE TOJBKO TOJHMTHUKHA, HO M YUYCHBIE,
O0COOCHHO CIIELUAIMCTBl PA3NIMYHBIX OTpacieil ecrecTBo3HaHud. Ocoboe 3HaueHue OHOITUKU
00yCJIOBJICHO TOPAa3UTEIbHBIMU yCIIEXaMH COBPEMEHHOW T€HETUKH, BHEIPCHUEM HCKYCCTBEHHOTO
OILIOIOTBOPEHUS, JIEKAPCTBEHHBIM «B3PHIBOMY», HAaBOJAHEHHEM BHELIHEH cpeabl KCeHOOMOTHKAMU
(4y>)KEpOTHBIMH ISl OPTaHU3Ma COCTUHEHHSIMH — TECTHUIMIaMH, TIperapaTaMu OBITOBON XWMHH,
JICKapCTBEHHBIMHU CPEJICTBAMU U T.II.), pa3pabOTKON HOBBIX CIIOCOOOB PEryJSIUHN AETOPOKIACHUS,
MPOTPECCOM TPAHCILIAHTOJIOTUH, PA3BUTHEM BaKIIMHOMPOPUIAKTHKY WHPEKIIMOHHBIX U BUPYCHBIX
3a0oneBaHui dYenoBeka. B pamkax OWMOAITHKHM TakKe MPHUBJIEKACTCS BHUMaHUE K MpoOiieMam
T'YMaHHOTO OTHOIICHUS K JKMBOTHBIM, K COBEPIICHHO HOBBIM W BO MHOI'OM €IIe HE PEIICHHBIM
npobnemam BUWY-undexnuy, NpUHYIUTENBHOTO JIEYEHUs, BpauyeOHOM TalHBI, 3BTaHA3UU
(enecooOpa3HOCTh TMOAJEPKAHUS KU3HU CMEPTEIbHO OOJBHOTO YeNOBEKa, JOMYCTUMOCTh
MCIIONIb30BaHUS YEIOBEKOM €0 «IIpaBa Ha CMEPTHY»), K MPOBEJCHUIO HAYYHBIX SKCIIEPUMEHTOB HaJ
JKUBOTHBIMH W JIIOJBMH, II€JIECOOOPAa3HOCTH TPUMECHECHHS JIOCTWDKEHUH TCHETHKH IS
KIIOHUPOBAHUS (KOMIMPOBAHUS) )KUBOTHBIX U JIFOJICH.

B mnponecce pemieHus MoAgoOHBIX M JAPYTrUX OHWOITUYECKUX NPOOJIEM YTBEPKIAOTCS
OCHOBHBIE MPUHITUIIBI OMOATHKH, CPEAN KOTOPBIX YaIlle BCETO YITOMHHAIOT CIEAYIOIIHE:

0 TpWHOMII eIWHCTBA JKU3HHM W OTHKH, WX TJIyOOKOE COOTBETCTBHE W
B3aUMOOOYCIIOBIIEHHOCTb. Ecnu  JXKu3HB - 93TO BbICIIEE MPOSBICHUE  YIOPSIOYEHHOCTH,
OpPTraHW30BaHHOCTH B MHUPE NMPHPOJBI, TO ITHKA €CTh BBICIIEE BBIPAKEHUE CHII, MPOTHUBOCTOSIINX
Xaocy B O0ILECTBE;

¢ TPWHIWIT MPU3HAHUS JKU3HU B KA4YE€CTBE BBICIICH KATETOPUU CPEIU BCEX ITUUYCCKUX
[IEHHOCTEH, MPUHITUN U3BECTHOTO TyMaHucTa A. IlIBeiiniepa «peKIOHEHUS TIepe] )KU3HBIOY;

O MpUHIMI TapMOHM3AIMKA CHUCTEMBI YEJIOBEK - Ouocdepa, BBIABUTAIONIMNA B KadueCTBE
aKTyaJIbHOM 3a/J1auyul COBPEMEHHOCTH HAallaXKMBAaHUE ONTUMAIBHBIX B3aMMOOTHOIICHUNA MEXIy
YEJIOBEKOM W MPUPOJOH M TpeOyromuii oT o0IecTBa Bce 0oJiee TOJHOTO ydeTa OMOJIOTHYECKUX
OCHOBaHUM COLMAJIBLHOTO OBITHSA, TIOWCKAa IMyTel mpeBpamieHus Ouochepsl B Hoochepy (chepy
pasyMa) U IpeA0TBPAIICHHUS BO3MOXXHOCTH €€ YHUYTOKEHHSL.

CoBpemeHHass OMOITHKA OCHOBBIBACTCS HA MIPHUHIIUIE YBAKEHUS K KU3HU U TOCTOUHCTBY
Ka)XJIOTO YeJI0OBeKa, MHTEPECHl KOTOPOTO BO BCEX CIYYasX JIOJKHBI CTABUTHCS BBIIIE HHTEPECOB
Hayku u oOmecTBa. OTHUM U3 KOPEHHBIX TIOJOKEHUH OWOITUKH SBISETCS aBTOHOMUS



(HEIPUKOCHOBEHHOCTh) TICUXMYECKOTO0 M (PU3MUECKOrO CTaTyca YelOBEKa. 3aMeTHUM, 4YTO IpH
U3y4eHUH Ipo0JieM OHOITHKU TNEPEKPEUIMBAIOTCd HHTEPEChl OMOJOTMYECKUX, MEAUIUHCKUX,
¢mtocopckux u ropuauuecKkux Hayk. [loaTomy ycrexu B HaydyHOM M NPAKTHYECKOM PEIICHUH
po6seM OMOITUKH B HEMAJION CTENEHU 3aBUCAT OT HaIaKUBaHMSI IJIOAOTBOPHOIO COTPYAHUYECTBA
npeCcTaBUTENeH pa3IMyHbIX 00JacTeil 3HaAHMUS.

1. 9 Jleknusa Ne9 B3zaumosericTBre MpupoIibl U OOIIECTBA.

1.9.1 Bonpocs! ekuum:

1. OcHOBHBIE CBOMCTBA U (PYHKITMOHUPOBAHKE reorpaduuecKkoi 000J0UKH.

2. Ucropus pa3Butus reorpaduyeckoil 000I09KH.
3. I'eorpaduueckas cpea u riaodajibHble IPoOIeMbl YEIOBEUECTBA.

Bonpoc 1. OcHoBHBIE cBONicTBa reorpagu4yeckoii 000J104KH

N3yuenne B3auMMOAEHCTBHUS MPHUPOAbI U OOIIECTBA - OJHA W3 AKTYyaJbHBIX IPOOIEM
COBPEMEHHOTO0  €CTECTBO3HAHMA. AHaIM3 €€ LeJecoo0pa3Ho HadaTh C  PacCMOTPEHUS
reorpaueckol  000JIOUKH, TJi€ MPOTEKAIOT OYEHb CJIOXHBIE IPOLECCHl, MPOUCXOIUT
B3aMMOJIEICTBHE ITI0TOKOB BELIECTBA U SHEPTUU.

leoepaguueckas obonouxa 3emau, eéxmouarOwas 3emMHyro Kopy (mumocgepy), HudcHue
cnou ammocghepwvi, 2uopocghepy u 6cro 6uocghepy, - YeroCmHas camopa’suBaroWascs ClOHCHAA
cucmema, HAX00AWAACA 6 OMHOCUMENbHO HNOOBUICHOM pasHosecuu. Bce cocTaBHblE YacTH
reorpaueckoii  O0OJOYKHM W MPOUCXOIAIIMEe B HEH TPOIECCHl TECHO CBS3aHBl U
B3aMMOO0OYCIIOBIIEHBI. boiiee Toro, oT/ie/ibHbIe € KOMIIOHEHThI UCIIBITHIBAIOT Ha ce0e BIMSHUE BCEX
OCTaJIbHBIX KOMIIOHEHTOB. DTO 3a4acTyl0 MOJIHOCTbIO M3MEHSET NEpBOHAYaJIbHbIE CBOMCTBA BCel
B3aMMOJICUCTBYIOILIEU CUCTEMBI.

OOBIYHO CPENHIOI MOIIHOCTh reorpaduueckoil 000104Yku oreHuBaoT B 50-60 kM.
BepxHss ee rpaHuna pacrnosioxeHa B aTtMocgepe - B Tpolronayse, T.e. IEepexXOoJHOM CjJoe OT
Tporocdepsl k crparocdepe (cMm. puc. 8.3), Ha BbicoTe 8-10 KM B IPHITOISIPHBIX MHpoTax, 10-12
KM B yMepeHHbIX, 15-16 kM B Tpomuueckux U 17 kM Haa s3kBatopoM. HuxHss rpaHuna
reorpapuueckoii 00OJOYKM HAXOOUTCS B Ipeaenax 3eMHOM Kopbl. EnuHoro MHeHus o ee
nojoxeHun HeT. OJIHU UCCIIE0BATENIM CUUTAIOT, YTO €€ CIIelyeT IPOBOJUTh B paiioHe TOW 4acTH
36MHOM KOpBI, TJ€ CKOPOCTb pPACIPOCTPAHEHMs NPOAOJIbHBIX U IONEPEYHBIX YIPYTUX BOJH
cKaukooOpa3Ho MeHseTcs (rpaHuua Moxo). [lpyrue yueHble OTHOCSAT €€ K PAaCHOJIO0XKEHHBIM BBIIIE
4yacTsIM 3€MHOM KOpbl - K 00JacTh, B KOTOPOW MPOMCXONAT XUMHUYECKHE M (U3HUECKUe
npeoOpa3oBaHUsl MUHEpAIbHBIX BELIECTB IMOJ JieiicTBUeM aTMmocgepbl, Tuapocdepsl U KUBBIX
OpraHu3MoB (K TaK Ha3blBa€MOW 30HE THUIIEpPreHe3a). JTU MPOILECChl PACIPOCTPAHSIOTCS Ha
IIIyOMHY OT HECKOJIBKHUX JAECATKOB J10 HECKOJIBKUX COT METPOB.

l'eorpaguueckass oOoyiouka «BIOXKEHa» B Oosiee MIMPOKOe o0Opa3oBaHHWE - B
reorpaueckoe MPOCTPAHCTBO, OKa3bIBalOIllee Ha Hee HENOCPEACTBEHHOe Bo3zeWcTBue [24].
CHapyxu reorpaguueckoe MpOCTPAHCTBO aCUMMETPUYHO OXBAThIBAET 3€MJII0 - OHO BBITSIHYTO B
HarnpasieHuu, oopatHoM Comniy (puc. 10.1). BHemnuil npenen reorpaguiyeckoro nmpocTpaHcTBa
IpeJcTaBiIsieT co00M TpaHUIly MarHUTHOTO MOJS 3eMJIM - MarHutocgepbl, KOTopas 3alluiiaeT
reorpaMuecKkyro 00OJOYKY OT JCHCTBHS COJHEYHOIO BETpa - MOTOKA 3apsHKEHHOHN IIa3MBbl
(MOHM3MPOBAHHOIO Ta3a) M YACTUI] KOCMHUYECKOTO (BHECOJIHEYHOI0) MPOUCXOXKACHUSA. ITHU
YaCTHUIIbl HAMPABISAIOTCS MAarHUTHBIMH JIMHUSIMA MarHUTOC(epbl K T€OMAarHUTHBIM IOJIFOCaM 3eMIIH
¥, YaCTUYHO MPOHHMKas B Teorpapuyeckyro 00O0JOUKY, OKa3bIBAIOT CYIIECTBEHHOE BIIMSHHUE Ha
pa3BUTHE KUBBIX OPraHU3MOB. YIIbTpadHOIeTOBast paJualus NepexBaThIBACTCSI 030HOBBIM CIIOEM,
KOTOpBIM CIYXKUT BHYTpPEHHEH 3alUTON reorpaduyeckoil 00OJIOYKH, €€ >KMBBIX OPraHHu3MOB.
JlntnHHOBOJIHOBas paguanus (Jlydd cBeTa), CBOOOJHO NMPOHHKas B reorpauyeckyro 00OJI0UKY,
ofOecrieunBaeT MpoTeKaHHe (POTOCHHTE3a M, CIEeA0BaTelIbHO, CHaOkeHue aTMochepbl U OKeaHa
KHCIIOPOJIOM.
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Puc. 10.1. Teorpaduueckoe npocrtpancteo (no M.M. Epmonaesy) [24]: 1 —
3emnst; 2 — nyHHas opbuTa; 3 — MarHuTonaysa; 4 — reorpaHueckoe MpocTpaH-
CTBO; 5 — COJIHEYHBIH BETEP

I'eorpaduueckast 060104Ka onupaercss Ha reorpaduyeckoe MPOCTPAHCTBO M CO CTOPOHBI
HIOKHEW TpaHumbl (T.e. HIDKE TpaHUIbl MOXO Takke pacrmojiaraercsi reorpaduueckoe
IPOCTPaHCTBO). Ero BImsiHUE NPOSBISAETCS B TOM, YTO SHEPTrHs 3eMHBIX HEIp co3laia (M CO37aeT)
HEPOBHOCTH 3E€MHOI MOBEPXHOCTH, BKIJIIOYAs MATEPUKU M OKEAHHMYECKHE BIAJMHBI, JHUTOCHEDY,
BXOJISIIYIO0 CBOSH BHEIIHEH YacThiO B reorpaduueckyro 000y04Ky. B To ke BpeMs U3 3eMHBIX HEJIp
B reorpaduueckyro 000JI0UKY MOCTYMAIOT XJIOPUIHBIE PACCOJbI, ONPEACTSIONNE XUMU3M OKeaHa, u
T.JI.

C nonsatueM «reorpadudeckas 000JI04YKa» TECHO CBSI3aHO NPEICTaBICHUE O Ouocgepe -
00HOU U3 06on0uek 3emau, BO3HUKWIEU 6 X00e I60NI0YUU NIAHEembl U XAPAKMepusyroujencs
Hanuyuem dfcusHuy. IlepBoHAYaTbHO TEPMUH UCHOJIB30BAICS s 0003HAYEHUS OJHOU U3 reocdep,
BXOJSIIMX B COCTaB reorpaduyeckoil 000JIOYKH, Hapsagy ¢ armochepoi, mmrochepoH,
ruapocdepoil, HO OTAMYAIOLIUXCS OT HUX HACHIIIEHHOCTHIO KUBBIMH OPTaHU3MaMH U MPOAYKTaMHU
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.[., IOJ Ouocghepoll cmanu noHuMams 6Cio my Hapys*CHyio obnacme
nianemvl 3emis, 8 KOMOPOU He MOIbKO CYUjeCma8yem HCU3Hb, HO KOMOpas 8 moll Ui UHOU mepe
suoousMenerHa uiu cgopmuposana xcuzuvto [6, 7]. Bo3uukHOBeHHE OMOCPEpPHl - BaXKHBIA JTarl
pa3BUTHs reorpauyeckoil 000J0YKH, MpeaecTBYoUMi (GopMupoBanuio Hoochepsl (chepsl
pazyma).

B pesynbrare akTMBHOTO KPYyroBOpOTa BEIIECTBA M DHEPTUM HA MOBEPXHOCTH CYIIH, B
MeCTe€ HETNOCPEJCTBEHHOTO KOHTaKTa CIJIOS JKU3HU U JUTochepsl, sBisitomeMcs (Hokycom
B3aUMOJICIICTBUSA JKMBOTO M KOCHOTO BelIecTBa, (OPMHUPYETCS CBOEOOpa3HOE OuoKocHoe
obpazoeanue - nou6a, YYaCTBYIOIAss B OHOJIOTMYECKOM KPYrOBOPOTE 3JEMEHTOB CHCTEMBI
auTocdepa - pacTUTENbHOCTh. OCHOBATENb reHeTHYecKoro nouBoseaeHus B.B. JlokyuaeB oOpa3HO
Ha3bIBaJl TOYBY 3epKajoM JaHamadra. JleWCTBUTENHHO, MOYBA SIBISETCS JOCTATOYHO UYTKUM
UH/IMKaTOPOM TIPOLIECCOB, TMPOUCXOMAIIMX B Treorpaduueckoir obonouke. KopHeBas cucrema
pacTeHUii MOTJIONIAeT U3 MOYBBI BOAY M AJEMEHTHl MUHEpaIbHOro nmuTaHus. OOMeHy dJeMeHTaMu
MEXy TOYBOHW M PACTUTEIFHOCTHIO CIIOCOOCTBYIOT OOMTAIOIINE BOKPYT KOPHEH MUKPOOPTaHU3MBI.
Ha moBepXHOCTh MOYBBI MaJaeT OTMEpIIEe OPraHUYECKOEe BEIIECTBO HA3€MHOW YacTH PACTEHMH.
YacTp ero, a Tak’Ke OCTAaHKH W SKCKPEMEHTHI JKUBOTHBIX TIOJTHOCTBIO MUHEPATH3YIOTCS 10 TIPOCTHIX
BEIIECTB TJIaBHBIM 00pa3oM MHKPOOPTaHM3MaMH, KOTOPHIE MOXHO Ha3BaTh «UHCTHIIBITHKAMU)
MOYBBI U OMOC(EpBl OT MEPTBBIX OCTATKOB OPTraHU3MOB. B pe3ynbraTe MOBEpXHOCTHBIH TOPHU3OHT
MOYBHI 000TaNIAeTCs PSAIOM OMOTEHHBIX AJIEMEHTOB, 3aMMCTBOBAHHBIX PACTUTENLHOCTHIO U3 Oolee



rIIyOOKHX CJI0€B MOYBBI U aTMOC(Ephl U HEOOXOAUMBIX JJIi MUHEPAIBLHOTO MUTAHHS CIIEIYIOIIUX
MOKOJIEHUI opraHu3MoB. /[pyras yacTb MEpPTBOIO OPraHMYECKOIo BEIIECTBA MUHEpAIU3yeTcs He
IIOJIHOCTBIO - U3 HEE CUHTE3UPYETCS CII0KHOE BBICOKOMOJIEKYJSPHOE KOJIJIOMIHOE OpraHMYECKOe
BEIIeCTBO Oyporo MM 4YEpHOro IBera — rymyc (meperHoif). I'ymyc obnamaer BbICOKOU
YCTOMYMBOCTBIO IIPOTUB Pa3JI0KEHUS U MUHEPAIN3ALMH, [I0O3TOMY OH IIOCTEIIEHHO HaKaIUIMBaeTcs,
YTO NPUBOAUT K 0Opa3oBaHUIO Ha IMOBEPXHOCTU IMOYBHI TEMHOTO T'YMYCOBOTO TOpU30HTa (OH
NPUCYTCTBYET B KaX/I0H MMouBe, a B rujpocepe -B JOHHOM Miie BogoeMoB). [Ipu cBoeii 6ombiion
YCTOMYMBOCTU TYMYC BCE K€ IOJBEPraeTcsi MEUICHHOMY pasliokeHuio. [loaToMy OH cCiiyXuUT
MOCTOSIHHBIM HCTOYHHMKOM JIETKOJOCTYIHBIX JJIsi OPraHU3MOB BELIECTB W HSHEPIMH W UrpaeT
UCKJIIOYUTENIbHYIO pOJIb B CO3JaHMM IOYBEHHOTo Imioaopoaus. ['ymyc siBisercs pe3epBoM U
CTa0MIIN3aTOPOM OPTaHUYECKOM KU3HU Ouochepbl.

[Ipouieccel OMOreHHOM aKKyMYJSIIMM B TOYBE COBMEIIAIOTCS C  Ipolieccamu,
XapaKTEpHBIMU JUIsl KOPbl BBIBETPUBAHUS, B PE3YJbTAaTE YEro MEPBOHAYAIBHO OJAHOPOJHAS TOJILA
oYBOOOpa3yoIIeld MOpoAbl pacujieHsieTcsl Ha Topu3oHTHL. OOpa3yercs MOYBEHHbIH MPOGUIb -
XapaKTEepHBIM IIPU3HAK IIOYBBI, BBIIEICHHBIM BIIEPBbIE OCHOBOIIOJIOKHUKOM II0YBOBelncHUs B.B.
JokyuaeBpiM. [IpoTekaromue B TOYBE MPOLECCHl OMPEEISIIOT B CYIIECTBEHHOM CTENeHu
NPEBpAICHHs], TPOUCXOAANINE B TOJINOYBCHHBIX TOPH30HTaX KOPHI BHIBETPHBAaHUA. B mouBax
TOTOBUTCS OCHOBHOM Marepuall, oOpa3ylolluid B JalbHEWUIIEM KOHTHUHEHTAIbHBIE M 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
o0Opa3oBajiach 3HaYUTENIbHAS YaCTh COJIeH TUIPOChEPHL.

CBouM cyiiecTBoBaHuEM reorpaduueckas 000siouka 00s3aHa pa3IMYHBIM BUIAM SHEPTHH
[3, 24, 27, 28]:

{0 OCHOBHBIE TEpPBHYHBIC BUABI SHEPruu - Jyuucras sHeprus CoNHIA U BHYTPEHHSS
TEII0Ta 3EeMIIH;

¢ BTOpUYHBIC BUJABI SHEPTUU, SBISAIOLIUECS PE3YNbTaTOM TpaHC(HOpMAIMKU NEPBUYUHBIX, -
XUMHUYECKasl ~ SHEprusi, MpOSBISIOMIA’CS  MPEUMYLIECTBEHHO B BHUAE  OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX MPOIECCOB, U OMOreHHAas, UCTOYHHUKOM KOTOPOW sBNsETCS (HOTOCHUHTE3 Y
pacTeHMil, XEMOCUHTE3 Yy HEKOTOpBbIX OaKTepuil, SHEprusi OKHUCIIEHUS IpPU YCBOCHUU NHIIU
YKUBOTHBIMH, MPOIIECCHI PA3MHOKEHUS U IPUPOCTAa OMOMACCHI;

0 TEeXHOreHHas JHEprus, T.e. SHEPIUs, cO3/laBaeMas YeJOBEUYECKUM OOIIECTBOM B
npoliecce MPOU3BOJICTBA, KOTOPask COMOCTAaBUMA 0 BEIMUUHE C IPUPOAHBIMU (PaKTOPaAMH.

ConHeyHass panuanuss — OCHOBHOM JIBUraTellb BCEX MPHUPOAHBIX IPOLECCOB B
reorpaguueckoil obonouke. MiMeHHO Onaromapst el TEKyT peKH, AYIOT BETpbI, 3€JEHEIOT MOJIS...
Conneynas paguanus aaet 99,8% Bcel TEmiIoTH, MOMAJAIOIICH Ha MOBEPXHOCTh 3emun. Bcero
28% o01iero MmoToka COJHEYHOW pajualiM, MOCTYMAKUIe Ha BEPXHIOI TPAHUILY aTMOC(EpHl,
OTIpeIeTIsieT TEIMJIOBOM PEXUM 3eMHOM MOBEPXHOCTH. B cpemHeMm s BCel MOBEPXHOCTH 3eMIin
ATOT MPHUTOK COJTHEYHOM TEIIOTHI COCTaBIsAET 72 KkKkan/cm? B rox. O pacxojlyercsi Ha TastHUE JIbJIOB
U HCMapeHue BOJbl, Ha (DOTOCHHTE3, a TaKXK€ Ha TEIUIOOOMEH MEX]y 3€MHON MOBEPXHOCTHIO,
aTMoc(epoil U BOJaMH M MEXAY MOBEPXHOCTHIO U JIEXKAIIUMH IOJl HEW CIOSIMH MOYBOTPYHTOB.
3aMeTHM, YTO MOCKOJIbKY HaJl CylIe MeHblIe 00Ja4YHOCTh, CIEA0BATEIbHO, MEHbIIIEE KOJIUYECTBO
panuanuu oTpakaerca oOJakaMM B MHPOBOE IMPOCTPAHCTBO W CyIIa MOJy4YaeT COJHEYHOU
paauanuu OoJiblle, YyeM Takas e IUIomags okeaHa. Ho y cymmn u Oombinas oTpakaTelbHas
CrocoOHOCTh (ayIb0e0): TMoJlydasi COTHEYHOUW TETUIOTHl OOJBINe, YeM OKeaH, CyIlla ero OoJblie U
oTmaer. B urore paauanvoHHBIA OalaHC TTOBEPXHOCTH OKEaHa COCTaBIsAeT 82 KKan/cM> B roji, a
CYIIH - TOJBKO 49 KKaJ1/cM® B TOIL.

[Tpubmm3utensHo 1/3 00miero KOJWYECTBA COJHEYHOM SHEPTHH, TOCTYIAKIIeH Ha
BEPXHIOI0 TpaHUIly aTMoc(epbl, OTpakaeTcs B MHpPOBOE MpocTpaHcTBO, 13% mornomaercs
030HOBBIM cJi0eM cTpaTocdepsl, 7% - octanpHOUM aTMocdepoit. CrenoBaTeIbHO, TOJBKO MTOJOBUHA
COJIHEYHOM 2HEPIUU JOCTUraeT 3eMHOW mNoBepXHOCTH. Ho m3 1ol monoBuHBI 7% oOTpaskaercs
o0paTHO B MHpPOBOE IMPOCTpaHCTBO, a eme 15%, mnorjomasch 3eMHOH MOBEPXHOCTHIO,



TpaHc(OpMHUpPYETCS B TEIJIOTY, KOTOpas H3Jy4aercss B Tpormocdepy M B 3HAYUTEIHHOH Mepe
oTpezieNisieT TeMIIepaTypy BO3ayxa.

N3 obmiero xosMyecTBa COJHEYHOM SHEPrUM, MOCTYMAMOIIEH Ha 3€MHYIO IOBEPXHOCTD,
pacTUTENbHOCTh CYIIM M MOpSA HUCHONB3YyeT sl (oTocuHTe3a B cpenHeM okoio 1% (B
ONTUMAJIBHBIX YCIOBHUAX YBIXHEHUSA - 10 5%), XOTA (OTOCHHTETUYECKH aKTHBHAS pPagualus
(KOTOpYI0O MOXHO HCIIOJIb30BaTh s (OTOCcHMHTE3a) cocTaBisieT npumepHo 50% cymmapHOi
paauanuy, MOCTYNAOLEd Ha NOBEPXHOCTh 3eMiu. M3 Bcero 3Toro cienyer, 4To HaxoXKICHHE
nyTel MOBBIIICHHUSI MHTEHCUBHOCTH (DOTOCHHTE3a 33 CUET YBEJIMUYEHUS KOJIMYECTBA UCIIOJIb3yeMOil
COJIHEYHOM 3HEPIMH MOXKET IPUBECTU K PELICHUIO ITPOIOBOJIBCTBEHHON ITPOOJIEMBI, CTOSIILIEN TIEpE]
YeJI0BEYECTBOM.

I'eorpadmueckass 00004Ka CHOCOOHA AaKKyMyIUpPOBaTh Jy4uCTyro sHepruro CouHIa,
nepeBojisi ee B MHbIE QopMbl. [ Hee XapakTepHO HalWYHe TaK Ha3bIBaeMOW T€0JIOrMYeCcKOi
NaMsTH -CJIOEB OCAIOYHBIX MOPOJ, 00JaNAI0NIMX OTPOMHBIM IHEPTETUYECKUM MOTEHIAJIOM, YTO
CO3/aeT MPEANOChUIKH AJISl aldbHEeHIel MPOorpecCUBHOM SBOMIIOIMHM BCEX YAaCTHBIX I'€0000JI0UEK.
ConHeuHasi pajguanys OKa3blBaeT 3HAUMTENFHOE BIMSHUAE HAa pa3BUTHE JHUTOC(Ephl, TaK Kak
0CaJIOYHBbIE MOPOABI HECYT CIHEeIbl ACSITEIbHOCTH OpPraHU3MOB - aKKyMYJSITOPOB COJIHEYHOU
SHEpPruM, a KPUCTAJUIMYECKHE IOPOJIbl, OKA3aBIIMECS B pe3y/lbTaTe ACUCTBUS BHYTPEHHUX CHI
3emMiiu Ha €€ TMOBEPXHOCTH, BKJIIOYAIOTCS B KPYTrOBOPOT BEILIECTB MPEXkKIE BCErO IOJ BIUSHUEM
COJIHEYHOH paJINaLiH.

Buympennss mennoma 3emnu urpaet BaXHYIO poJib B JKU3HU Teorpadudeckoil 000I0UKH,
XOTSl €€ IOCTYIAaeT MPUMEPHO B 5 ThIC. pa3 MEHBIIE, YEM COJHEYHOW TEIOThl. McTouHMKamMu
BHYTpPEHHEH TEIJIOTHI BHICTYIAIOT:

O pacnan paivOaKTHBHBIX JJIEMEHTOB (paausi, ypaHa, Topus u 1p.). Ux oTHOcUTeNnbHOE
collep’kaHHE B 3E€MHOM KOpEe HEBENMKO, HO abCONIIOTHOE KOJIWYECTBO HU3MEPSETCSl COTHSIMU
MUJUJIMOHOB TOHH. ATOMBI pPaJJMOAKTUBHBIX AJIEMEHTOB CaMOIIPOU3BOJIBHO PacIaaloTcsl, BbLAEIASA
npu 3ToM TerioTy. OHa HakamMBalach ¢ MOMEHTa BO3HHUKHOBEHHS 3e€MJIIM M BO MHOTOM
onpezensna ee pasorpe. Tak, 1 r pagus maer B TedyeHue yaca 140 xan, a mpu moiypacnaje,
KOTOpPBIN Mpojoixkaercs npumMepHo 20 ThIC. JIET, BBIACISET CTOJIBKO K€ TEIJIOTHI, CKOJIBKO MpPH
cxuranuu 500 kr kameHHOTo yrisi. O0mas BeTMYrHA TEIUIOBON YHEPTHH PAJHMOAKTUBHOTO paciaja
onenuBaercs B 43 10 KKaJI/TOI;

O rpaButannoHHas quddepeHuranys ¢ nepepacrpeneIeHieM MaTepuaia Mo IIOTHOCTH
(YIJIOTHEHHUE) B MaHTHH U SJpe, CONMPOBOXKIAIOIIANACS BbIJIEIEHUEM TEIJIOThl. YacTHIlbl, KOTOpbIE
OBLIM HEIUIOTHO «YIaKOBAaHb» NMpU 00pa30BaHUU Halle IUIaHETHI, MEepPeMeIasch K €€ LEHTPY,
peoOpa30BhIBAIOT MOTEHIIUAIBHYIO SHEPTHIO B KHHETHUYECKYIO U TEIUIOBYIO.

B mnpenenax reorpadguueckoil 000J0YKM JE€MCTBHE T'paBUTALMM YCHJIMBAETCS, TaK Kak
BEIIECTBO 3[€Chb CYLIECTBYET B pa3HbIX arperatHblX COCTOSHUAX (TBEPAOM, JKUAKOM U
razoo6pasHom). IloaTroMy TekToOHMYECKHE MPOLIECChl EpPEMEIIEHHs] 3eMHOM KOpbl Hanbosee SpKo
NPOSIBIIAIOTCS Ha TPAHUIE Pa3HBIX chep — TUTOChepsl U aTMOChEpHhl, TUTOCHEPHI U FI/I,I[;DOC(I)epBI.
Ecnu B nmutocdepe napieHne Bo3pacTaeT paBHOMEpPHO B cpenHeM Ha 275 atm Ha 1 cM” Ha 1 km
rIyOuHBI, TO B OKE€aHE OHO BO3pacTaeT BTPOE MEJUIEHHee, a JIaBJIeHHE BO3ayXxa B arMocdepe 1o
cpaBHeHUIO C¢ jguToceport m ruapochepoit HUUTONKHO. CHIBI TTyOMHHOW SHEPTUH BBI3BIBAIOT
TOPU30HTAJIbHBIE TE€pPEMEIIEHUs] JHUTOC(HEpHBIX IUIUT, TOAHATHUS U OIYyCKaHHWsS MAaTepUKOB,
OTCTyNaHHWE U HacTymaHue Mopeil. BHyTpeHHss ®U3Hb 3eMIIU MPOSIBIISIETCS B BUE 3€MIIETPSACEHUI
U M3BEP)KEHMH BYJIKAaHOB, a TaKXe TIel3epoB (MCTOYHUKOB, MEPHOAMYECKH BBIOPACHIBAIOIIMX
(doHTaHbI ropsAYeil BOJBI U Tapa).

Haunbonee mHTEHCHMBEH OOMEH BeleCTBa M SHEPrHMM B JaHAmApTOOOpa3yroleM cioe
reorpaduyeckord 000JI0YKH. MOIIHOCTh 3TOTO CIIOSl OIeHWBaeTcs BenuduHor oT 30—50 M B
HOJISIPHBIX MyCTHIHAX A0 150-200 M B 30HE BIAKHOTPOIMHMYECKUX JIeCOB (THIICH); B OKEaHE OH
BKJIFOYAET BCIO Toimny ruapocdepsl. JlanamadrooOpasyrommii cIoil xapakTepusyeTcs Haubosee
TECHBIM TPSMBIM KOHTAKTOM BCEX KOMIIOHEHTOB TIeorpaguueckoil 0O0OJOYKHM MOJ BIUSHHEM
sHeprun CoNHIIa, BHYTPEHHUX CHJI 3eMiM (B TOM YHCJIE€ M CHJIbI TSKECTH) U JEATEIbHOCTH
4eJI0BEKA.



OnHOl M3 BaXHBIX OCOOEHHOCTEW reorpaduueckoil  0OOJOYKH  SIBISETCS €€
eeoepaghuueckas 30nanvHocmo. IlpencTtaBieHus O HEW TOSBWINCH €IIe B aHTUYHOM ['perum.
Konmnenmus reorpaduieckoii 30HaITBHOCTH Obl1a 00ocHOBaHa B.B. Jloky4aeBsiM B 1899 1.

HepaBHoMepHOe pacnpeenenre COMHEYHON pagualiy M0 HTOBEPXHOCTH 3eMITU MPUBOIUT
K BO3HUKHOBEHUIO KIMMATUYECKUX IOSICOB, JUISl KAKIOTO U3 KOTOPBIX XapaKTEPHBbI OIIPEIEICHHbIE
pUPOIHBIE Mpoliecchl. Ha X 0CHOBE BBIIETSAIOT 2eocpaghuyueckue nosca.

OObruHO TOBOpAT O 13 Teorpaduyeckux mosicax: OIMH OKBAaTOPUAIbHBIM, JBa
cyoskBaropuanbHbix (B CeBepHoM u  HOxHOM monymapusix), JABa TPOINUYECKUX, JBa
CyOTpONIMYECKHX, JIBa YMEPEHHBIX, 1BA CYOMOSPHBIX (CYOapKTHUECKUI U CyOaHTAPKTHUECKHUI) U
JIBa MIOJIIPHBIX (apKTUYECKUI U aHTapKTU4yeckuil). [laxke caM nepeueHb Ha3BaHUM CBUIETEIbCTBYET
0 CHUMMETPUYHOM pACIOJIO)KEHHUH IO0SCOB II0 OTHOIIEHHWIO K 3KBaTopy. B KaxxaoM u3 HHX
npeobyiajaloT  OIpe/ieleHHble BO3AYIIHbIE Macchl. JlJis  AKBAaTOpHUaIbHOTO, TPOMHUYECKOIO,
YMEPEHHOT0, apKTUYECKOTO MOSICOB XapaKTEPHbI COOCTBEHHBIE BO3YIIHBIE MACChl, & B OCTAIBHBIX
nosicax IMOMEPEMEHHO TOCMOJCTBYIOT BO3AYIIHBIE MAacChl COCEJHUX reorpapuyeckux mosicos. B
JeTHedl mosnoBUHE roga B CeBepHOM MONyHIApUU TOCIOJCTBYIOT BO3AYIIHBIE MacChl U3 Ooee
I0’KHOTO T10sica (a B FOxHOM, Ha000poT, U3 O0JIee CEBEPHOTO0), B 3MMHEN MOJIOBUHE rojia - U3 Ooee
ceBepHOro nosica (a B FOxuowm nosnymapun — u3 060J1ee 10KHOTO).

IupoTtHbie reorpaduueckue mosica Cyv HEOAHOPOIHBI, YTO OMPEAETISETCS MPEXkKIAE BCETO
TEM, B KakOM pailloHe - NPUOKEAHWYECKOM WJIM KOHTUHEHTAJIBHOM - OHH HaXOJATCS.
[TprokeaHnyeckue paioHbl JTy4llle YBIQXKHSIOTCS, a KOHTUHEHTAJIbHbIC, BHYTPEHHHUE, HAIIPOTUB,
Oosee cyxue, Tak Kak 3J/IeChb BIMSHHE OKEaHOB IOYTH He ouryuiaercsd. Ha sTom ocHoBaHuu nosica
JENATCS Ha MPUOKEAaHNYECKHEe U KOHTUHEHTAIbHBIE CeKMOopbl.

Haunbonee HarmsgHO CEKTOPHOCTH BHIpAKEHA B YMEPEHHBIX M CYOTPONMUYECKHX MOscCax
EBpasunm - KOHTHMHEHTE MAaKCHUMAJIbHBIX pa3MepoB. 3IeCh BIAXHbIE JIECHbIE JIaHAIIA(PTHI
IIPUOKEAHNYECKUX OKPauH [0 MEpe ABUKEHUS B ITTyOb MaTepUKa CMEHSIOTCS CyXMMU CTEIHBIMU, a
3aTeM NONYMYCTHIHHBIMH W IYCTHIHHBIMU JaHAIaQTaMi KOHTHHEHTAIBHOTO cekTopa. MeHee
YETKO CEKTOPHOCTH MPOSIBIISICTCS B TPOITMUYECKOM, CYOIKBAaTOPHUAIBHOM U SKBATOPHAILHOM MOSICAX.
B Tpomukax BbIensOTCS Bcero ABa cektopa. [laccarel (ycToiumBBIE Ha TPOTSIKEHHH Toja
BO3/yILIHbIE TEUEHUS HaJl OKEAHaMU) MPUHOCIT OCAJKHU TOJbKO HAa BOCTOYHBIE OKpPauHbI IOSCOB,
I/ pacIpOCTpaHEHbl BIAXKHBIE TPOMMUYECKUE Jeca. Bo BHYTpEeHHHX U 3amaJHbIX pallOHaX CyXOi,
JKApKUI KJIMMAaT; Ha 3ala/HbIX T00EPEkKbsX MYyCTHIHU BBIXOAAT K caMoMy okeaHy. [lo 1Ba cexTopa
BBIJICJIAIOT TaK)Ke B KBAaTOPHUAIBHOM U CY03KBaTOpUAIBbHOM Mosicax. B cy0skBaTOpHAIbHOM - 3TO
MOCTOSIHHO BJIXKHBIN (BOCTOYHBIN) C JIECHBIMU JIaHAIIA(TAMU U CE30HHO BJIAXKHBIN (BKJIIOUAET BCIO
OCTaJIbHYIO YacTh), 3aHATBHIA PENKOJNEChIMU U caBaHHaMU. B skBaTopmasbHOM mosice Oobluas
4acTb TEPPUTOPUU OTHOCUTCS K IOCTOSHHO BJIQXKHOMY CEKTOPY C BIIQXKHBIMU <«IOKIEBBIMI
JecaMd U JIMIIb BOCTOYHas mepudepus — K CE30HHO BIAXKHOMY, IJleé paclpoCTpaHEHbI
IIPEUMYIIECTBEHHO JIUCTONa IHbIe Jeca. Camast pe3Kasi «CEeKTOpHasi TpaHMIIa» MPOXOAUT TaM, TJe Ha
IYTH BO3JIYLIHBIX MacC BCTAIOT ropHble 6apbepsl (Hanpumep, Kopaunsepsl B CeBepHOit AMepuke U
Annpl B FOxHOM). 31ech 3amaaHble MPUOKEAHWYECKUE CEKTOPHl OTPaHUYEHBI Y3KOW MPHOPEKHOM
II0JIOCOM PAaBHMH U NPUJIETAIOIIUX T'OPHBIX CKIOHOB.

Cektopsl monpa3fensoTcs Ha 0Oojee MeJNKHE E€IUHHUIBI - HpUpoOHble  30HbI,
pa3aMyarolMecs: 0 COOTHOLIEHUIO TEIla M BJIArM, TaK KAaK OJMHAKOBOE KOJMYECTBO OCAJKOB,
Hanpumep MeHee 150-200 MM B roji, B TyHApax MOXET MPUBECTU K Pa3BUTHIO OOJIOT, a B TPONHKaX
- K (HOpMUPOBAHHIO MTYCTHIHb.

Ecin B ocHOBe jeneHuss MaTepuUKOB Ha [osica JieXaT TMPEeXAe BCEro pazIudus
paZvallMOHHBIX YCJIOBMM Ha 3€MHOM IOBEPXHOCTH, TO B OCHOBE JCJIEHUS Ha 30HBI - Pa3Iu4Us
pajvalMoOHHOrO OajaHca M TOJOBBIX CYMM OCAJKOB, T.€. YBJIIQXKHEHHE 3€MHON IOBEPXHOCTH.
CooTHolIeHe TEIUIOTHl U BJIaru BhIpakaeTcst (hopMyJIoN paaualMoOHHOro MHIEKca cyxoctu [11,
24, 28]:

Ir=R/(Lr\

rae R - rogoBoit paguanuoHHbIN 0agaHC MOBEPXHOCTH, T.€. MPUXOJ — PacXoJl JTYyYHCTON
DHEPrUM COJIHEYHOW paaualii, kkan/cm’; L - rogoBast CKpBbITasl TEIJIOTA MCIIAPEHUs, KKaJI/CM ; 2 -



rogoBasi CyMMa OCaIKoB, I/cM°. PajuanuoHHblil GamaHC R OBEPXHOCTH CYIIHM YMEHBIIAETCS OT
9KBATOpa K MOJIFOCAM: HAa AKBATOPE OH cOcTaBisgeT okojio 100 KKan/cM® B TOX, B paiione CaHKT-
[TerepOypra - 24 KKa/cM® B Ot (puc. 10.2). nnekc cyxoCTH HEAOCTATOUYHO MOJHO XapaKTEPU3YeT
reorpaguueckue 30Hb1. OHO U TO e ero 3HaYeHHe, KaKk BUJHO U3 PUCYHKA, TUIIMYHO JAJISl Pa3HbIX
MNpUPOAHBIX 30H: U JJIA TafIFI/I, U I HIUPOKOJIUCTBCHHBIX JICCOB YMCPCHHOI'O II0sCa, WU IJIid
9KBATOPHANBHBIX JiecoB. [loaTomMy ydeHble mbITalOTCS HailTu Oosiee  yHHBEpcajbHBIC
XapaKTEPUCTUKHU TeorpaduIecKoil 30HaTbHOCTH.

[Ipn nBMKEHHH OT MOJIFOCOB K 3KBAaTOpPY Ha MarepHkax, B ocobeHHocTH B (CeBepHOM
MOJIYIIAPUH, HEKOTOphIE OOIIME CBOMCTBA MPHUPOIBI MEPUOJHMUECKU MOBTOPSIIOTCS: 3a O€3JIeCHOM
TYHIPOH CJIENYIOT K IOTY JIECHBIE 30HBI YMEPEHHOro I0sica, 32 HUMH - CTENU U IYCTHIHU
YMEPEHHOTO0, CyOTPOMMYECKOr0, TPOIMYECKOTO IMOSICOB, Jajee — Jieca 3KBAaTOPUAIBHOTO MOsCa.
OTa 3aKOHOMEPHOCTh ObLIAa OTPa)KE€Ha B MEPHOJIUUYECKOM 3aKOHE 30HAILHOCTHU, COTJIACHO KOTOPOMY
ocHOBY nuddepenmaniu reorpaguaeckoil 000JI0UYKH COCTABIISIIOT:

¢ KOJIMYECTBO MOTJIOUIAeMON COJIHEYHON SHEPTUH, BO3PACTAIOLIEE OT MOJIFOCOB K 3KBATOPY
U XapaKTepu3yeMoe roI0BLIMH BETUYHMHAMHU PAIUAIMOHHOTO OajlaHCca 3€MHOM MTOBEPXHOCTH;
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PanuanmoHHbB HHISKC CYXOCTH

Puc. 10.2. T'padux reorpadmgeckoit 30HanbHOCTH cymuy CeBepHOro momyia-
pus [24, 28]
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Puc. 10.3. Ileproauyeckuii 3akoH reorpad)uyeckoil 30HATBHOCTH (IHAMETPHI
KPYXKKOB MPOMOPLHOHAJIBHEI OHONOrHYeCKOi NpoAyKTHBHOCTH Nanmmadgros [9])

¢ KOMMYECTBO MOCTYMAIOIIEH BIaru, XapakTepHU3yromieecs TOA0BEIMU CYMMaMHU OCaIKOB;

{0 COOTHONIEHHWE TEIUIOTHI W BJIard, TOYHEE, OTHOIICHHWE paaUuallMOHHOTO Oajlanca K
KOJIMYECTBY TEIUIOTHI, HEOOXOAUMOMY /ISl MCTIAPEHUS TOJ0BOI CYyMMBI OCAJKOB, - paaruaIlMOHHBIHA
WHJIEKC CYXOCTH.



3aKOH MEPUOJUYHOCTU MPOSBIISIETCS B TOM, YTO BETUYMHBI MHIEKCA CYXOCTU MEHSIOTCS B
pa3HbIX 30Hax oT 0 10 4—5, TPMKIBI MEXKIY MOJIOCAMU U SKBAaTOPOM OHHU OJM3KU K EAUHHIIE -
3TUM 3HAYEHHUSIM COOTBETCTBYET HauOOJbINasi OHMOIOrnyeckast MpoyKTUBHOCTD JIAaHAA(PTOB (pHUC.
10.3).

Jlanowaghmer - Gonee Menkue €IUHUIBI IO CPABHEHUIO C MPUPOJHBIMH 30HAMH, CIIY)KaT
OCHOBHBIMH  siueiikamu reorpaduueckoii obonouku. I[lo Mukpoxnaumary, MUKpopenbedy,
MOYBEHHBIM IMOJATUNAM JaHAAPTHl MOAPA3ICIIAIOTCS Ha ypOUMIa U jJajee Ha (auuu, KOTopble
OTIIMYAIOTCSI OT OKPYXAIOUINX. ITO MOKET ObITh KOHKPETHBIN OBpar WM XOJIM U MX CKJIOHBI, JIec,
10JIE U T.[.

Pacrionoxxenue reorpaduyeckux MOSICOB M 30H HA 3€MHOH CyIIe MOXXHO YSICHUTH,
0o0paTHBIINCHh K TUIIOTETUYECKOMY OJHOPOJHOMY PAaBHMHHOMY MAaTEpUKY IUIOIIAJbIO, PaBHOMN
mwromaaun cymu [28, 33]. Ouepranue 3Toro Marepuka B CeBEpHOM MOJIyIIapUU — HEYTO Cpe/lHEe
mexny CesepHoil Amepuxoir u EBpasuei, a B IOxHOM - HeuTo cpeanee Mmexnay lOxHoi
Awmepukoii, Appukoit u ABcrpanueit (puc. 10.4). HaneceHHbIE HAa ’TOM THIIOTETHYECKOM MaTEpPUKE
IpaHUIIBI reorpapuuecKuX MOsSCOB M 30H OTPAXKAIOT FeHEPATTM30BaHHbIE (CPEeIHUE) KOHTYPHI UX Ha
paBHUHAX peallbHbIX MaTepukoB. Ha3BaHus mpUpOIHBIX 30H JIaHBI 110 PACTUTEIBHOCTH, TaK KaK B
OJIHUX U TeX K€ IMPUPOJHBIX 30HaX Ha pa3HbIX MATEPUKaX PaCTUTEIbHBIA MOKPOB UMEET CXOAHbIE
yepThl. OJHAKO HA pacHpeleieHHe PACTUTEIHHOCTH OKAa3bIBACT BIIMSHHME HE TOJBKO 30HAIbHBIN
KIIUMaT, HO H Jpyrue (aKTopsl - HSBOJIONHS MATEPUKOB, OCOOCHHOCTH IOPOJ], CJIAraroIINX
MOBEPXHOCTHBIE TOPU30HTHI, U, KOHEYHO, JAESITEIbHOCTh YeJNOBEKa. 3aMEeTHM, 4YTO CTPYKTypa
NOSICOB U HAabOp IPUPOJIHBIX 30H YCIOXKHSIOTCA OT apKTUYECKUX pallOHOB K 3KBaTopy. B artom
HAlpaBlieHUU Ha (POHE YBEIWYMBAIOLIETOCS KOJMYECTBA COJHEUHOM paJgvalid B YCIOBHUSAX
VBJIIQKHEHUSI BO3PACTAIOT PErHOHANBHBIC PANIHMYUS. DTUM OOBSCHSETCS Ooyiee pazHOOOpa3HBIN
XapakTtep JaHAmadToB B TPONUYECKHX IIMPOTaX. B MONSpHBIX pailoHaX Mpu TOCTOSTHHOM
NepeyBIa)KHEHUH, HO HEIOCTAaTOYHOM KOJIMYECTBE TEILJIOTHI 3TOr0 HE HAOII01aeTCsl.

Ha nanpmadTHyto cTpykTypy reorpadudeckoii OOOJOYKM MOMUMO KIMMATHYECKUX
(akTOpOB BIMSIOT pa3jiMyMsl B CTPOCHUU 3€MHOI moBepXHOCTH. Hampumep, B ropax OTYETIUBO
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Puc. 10.4. Cxema reorpauueckux rMosCOB H OCHOBHBIX 30HAIBHBIX THIIOB
nanamadToB HA THIOTETHYECKOM MaTepuKe (pasMephbl H300pakeHHOTO MaTepuKa
COOTBETCTBYIOT [1OJIOBHHE TUIOIIAH 3EMHOH CyNIH, KOH(UTypaLus ~ ee pacioio-
KEHMIO TI0 1ITHPOTaM): | — rpaHuLIbl MOACOB; 2 — rPaHUIIBI 30HANBHBIX THIOB JIaH -
uadros; 3 — TemIble TeYeHMA; 4 — XONOIHBIE TEYEHHH; 5 — TOCHOJACTBYIONIME

HOI[HO)KI/II\;I K Beme/IHaM. BETPEI; 6~ I'PaHHIbl CCKTOPORB

Baxxnol oco6eHHOCThIO reorpaduueckoi 000JI0UKU SBISETCS €€ acuMMETpusi. Boimenstor
CJeYIOIIME BUIBI aCUMMETpHH [24]:

¢ mnonspHas acumMmeTpus. OHa BbIpakaeTcs, B YacTHOCTH, B ToM, 4To CeBepHoe
nonymiapue Oosnee MatepukoBoe, yeMm FOxnoe (39 m 19% mmomamu cymmu). Kpome Toro,
pasnuyaroTcs reorpapuueckasi 30HaIbHOCTh BbICOKUX IKMpoT CeBepHoro u KOkHoro nomymapuii u
pacnpoctpaHeHue opranusmoB. Hanpumep, B IOxHOM nomymapuM HET MMEHHO TeX
reorpapuueckux 30H, KOTOpPbIE 3aHMMAIOT camble OOJIbIIME MPOCTPAaHCTBA HA MaTepUKax B
CeBepHOM NOJyLIApUK; HA MPOCTPAHCTBAX CylmM M okeaHa B CesepHoM M HOxHOM momymiapusx
OOWTAIOT pa3Hble TPYNMbl >KMBOTHBIX M MTHIL: JUIsI BBICOKMX MIUPOT CeBEepHOro MOJIyIIapHs
XapakTepeH Oesblit MelIBe/lb, a IS BRICOKUX mHpoT KOxHOro nmomymapus - nuHrBHH. [lepeuncianm
emie psa MPU3HAKOB MOJSIpHONW acumMMeTpuu [28, 33]: Bce 30HBI (TOPU3OHTAIBHBIE M BBICOTHBIC)
CABUHYTHI K ceBepy B cpenHem Ha 10°. Hampumep, mycTbiHHBIA mosc pacnoiokeH B HOkHOM
nonaymapuu Ommke K oSkBatopy (22° o), yem B CeBepHoM mnomymapuu (37° c.iL);
AQHTULMKJIOHAIBHBINA MOSIC BEICOKOTO AaByieHus B FO>xHOM mosnymapuu pacrnonoxeH Ha 10° Omke k
sKkBaTopy, yeM B CeBepHOM momymapuu (25 u 35°); Gonblias 4acTh TEIUIBIX OKEAHWYECKHUX BOJ
HaIpaBIIETCS U3 3KBaTOpUaNbHbIX WIMPOT B CeBepHoe, a HE B IOkHOEe monymapue, MOTOMY B
CPEeIHUX U BBICOKHX IMIMpoTax Kiaumar CeBepHOro noiymiapus temiee, ueM KOxHoro;



¢ acuMMeTpHs MAaTEpPUKOB M OKEAaHOB. 3eMHast IOBEPXHOCTD MOJIEJIEHA MEX/1y MaTepUKaMHU
1 okeaHamu B oTHomieHuHU 1:2,43. Ilpu 3TOoM y HUX ecTh MHOTO oOmiero. M Ha cymie, u B okeaHe
TOCIOJICTBYIOT BCE TpU THUIA BellecTBa, Ha3BaHHble B.M. BepHajnckum KOCHBIM, OMOKOCHBIM M
KUBBIM. Tak, KOCHOE BEILIECTBO OKEaHa -3TO OKEAHUYECKask BOJa C paCTBOPEHHBIMU B HEU COJISIMU U
MEXaHUYECKUMHU B3BECSMHU, U HEKOTOPbIE W3 HHUX CIYXXaT OCHOBOM IHUTaHUS PaCTUTEIbHBIX
OpraHU3MOB, KaK ITOYBbI MAaTEPUKOB. I B OKeaHW4YeCKOil, U B MAaTEPUKOBOM YacCTAX reorpapuieckon
00O0JIOYKM JKUBOE BEIIECTBO COCPENOTOYEHO TJaBHBIM 00pa3oM B MPUIIOBEPXHOCTHOM CIIOE.
Paznuuus OuoMacc W MX MNPOIYKTUBHOCTH Ha CyIle M B OKeaHe OYeHb 3HauuTeNbHbl. Ha
KOHTHHEHTAaxX Mpeo0JIaatoT pacTeHHs, a B OKeaHe - )KUBOTHBIE. bBruomacca okeaHa cOCTaBIsIeT BCEro
0,13% cymmapHOil Omomacchl >KMBBIX OpPraHM3MOB IUIaHeThl. JKHWBOE BEIIEeCTBO IJIAHETHI B
OCHOBHOM COCPEIOTOYEHO B 3€JICHBIX PACTCHHUAX CYIIM; OPTraHU3MOB, HE CIIOCOOHBIX K
dorocunTezy, Menee 1%. 1o konruecTBY BUI0B CYXOMYyTHBIE )KUBOTHBIE COCTABIAIOT 93% oOuiero
KOJIMYEeCTBa BHUJIOB. TO K€ COOTHOIICHUE XapaKTEpHO I pacTeHuil - 92% cyxonyTHbeIXx U 8%
BOAHBIX. [10 uncity BUIOB pacTeHUs COCTABIIAOT OKO0JIO 21%, )KUBOTHBIX - MpUMEPHO 79%, XOTS 1O
O6uomacce 10115 KUBOTHBIX - 1% Bceit Omomaccs! 3emnu. B obmem ciyuae JI.A. 3eHkeBUY pazinnyal
TPU IUIOCKOCTM CUMMETPUM - AaCHUMMETPUM OKE€aHa W CYIIM M COOTBETCTBEHHO TpH THUIA
CUMMETpUHU: 3KBAaTOPUAIBbHYIO IIJIOCKOCTh; MEPUAMOHAIBHYIO IIJIOCKOCTh, IMPOXOJSALIYI0 uepe3
MaT€pUKU M  BBIPAKAIOIIYID CXOJCTBO LEJIbIX OKEaHOB; MEPUIUOHAIBHYIO IUIOCKOCTb,
pa3leNsIoNy0 KaX/Iblii OKeaH Ha BOCTOYHYIO U 3alaJHyl0 4acTU. Te ke MJIOCKOCTU CHUMMETPHUH
MO>XHO BBIJIEJIUTh U ISl MAaTE€PUKOB: 3KBATOPHAJIBHYIO IUIOCKOCTh, KOTOpas MOJYEPKUBAECT X
HOJIIPHYIO aCUMMETPHIO; TUIOCKOCTH BAOJIb MEPUIUOHAIBHBIX OCEH OKEAaHOB, KOTOPHIE OTMEYAIOT
WHAUBHUAYalIbHbIE OCOOEHHOCTH MaTepPUKOB; IUIOCKOCTH MO MEPHIMOHAIBHBIM OCSIM MAaTEpPHKOB
(EBpazun, Adpuxku u T.A.), KOTOpble MNOMYEPKHUBAIOT, HAIpPUMEp, pa3IMuusi MYCCOHHBIX -
BOCTOYHBIX U 3alIaJHBIX - CEKTOPOB MAaTE€PUKOB.

HauGonee oOmme cBoiicTBa Teorpaduyeckoil OOOJOYKH OMPEIEISIFOTCS €€ MacCow,
SHEeprueil u ux KpyroBoporoMm. OyHKIIMOHUPOBAHHE reorpapuueckoil 000JIO0UYKH OCYIIECTBISETCS
MOCPEJCTBOM  OOJBIIOTO KOJIMYECTBA KPYrOBOPOTOB BEIIECTB W OJHEPTHH, O0ECIeYnBaeT
COXpaHEHHE OCHOBHBIX €€ CBOICTB Ha MPOTSIKEHUH 3HAYUTEIHLHOTO BPEMEHH, OOBIYHO HOCHUT
PUTMHUYECKUM (CYTOUHBIM, TOJOBOM M T.A.) XapakTep U HE CONPOBOXKIACTCS €€ KOPEHHBIM
M3MEHEHUEM. YCIIEUIHOE B3aUMOJECHCTBHE YEJIOBEKAa WU IPUPOJbI BO3MOXKHO MPHU IOHUMAHHUU
CYIIIHOCTHU 3TOr0 ()yHKIIMOHUPOBAHHUS, TaK KaK yIpaBJICHHE UMH IO3BOJIUT COXPAHUTh CTAOUIIbHYIO
reorpaduueckyro obosouky [1,3, 11,20,24,27,28,33,35].

BemectBo reorpaguueckoii 00OJOYKM M €ro 3HEPrUsi UMEIT 3€MHOE U COJIHEYHO-
KOCMHMYECKOE TPOUCXOXKIeHHe. BzaumosneilcTBUe KOMIIOHEHTOB TIeorpaguueckoil 000J0UYKH
IPOUCXOAUT IyTeM OOMeHa BEIIECTBOM M DJHeprued B (opme KpyroBOpOTOB pPa3IM4YHOIO
MacmTaba. DHepreTuueckuil 6anaHc reorpaduueckoil 06o104uku paccMoTped B § 10.1, mostomy
3/1eCh OCTAaHOBUMCSI Ha OajlaHce BEIIeCTBA W JAPYTUX BAXKHBIX AJi reorpaduyeckoil 000104YKu
MUKIUYecKuX mporeccax. OOBIUHO 100 KpPYy208OpOMOM Geujecms NOHUMANOM HOSMOPAUUECs
npoyeccol npespaujenuss U nepemeweHus ewecmsa U SHepeuu 8 npupooe, umeroujue 6onee uiu
MeHee YUKIudecKul xapaxkmep. JTU TPOLECCHl CIEAYET XapaKTepU30BaTh KaK IOCTyNaTEIbHBIE,
MOCKOJIBKY MpPH Pa3IMYHBIX MPEBPALICHUSIX B MPHUPOJE HE MPOMCXOAUT IOJHOTO MOBTOPEHUS
IIUKJIOB, BCET/1a MPUCYTCTBYIOT T€ WJIM MHBIE 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 KUCIOPOJ, B 3¢MHOIM KOpe - OMOTreHHbIE COCTMHEHHUs YTaepoia
(HedTb, yromp, W3BECTHSKH). B pasHBIX YacTsIX IUIaHETHl CKAaIlJIMBAIOTCS (MIPU H3BEPKEHUHU
BYJIKAHOB WJIM B COCTaBE€ METEOPUTOB U KOCMHUYECKOW IMBUIM) U PAaCCEUBAIOTCS BOAOPOJ, XKEIE30,
Me/lb, HUKEJb.

KpyroBopor BemecTB B NpuUpoJe BKIOYaeT B ce0s Mpoleccsl Npeodpa3oBaHUs
MPOCTEHIINX MHUHEPAIbHBIX M OpraHOMUHEPAJIbHBIX BEIIECTB B 0o0Jiee CIOXKHBIE COEIMHEHUs, UX
nepeMeleHue, JalbHeHIIyIo AeCTPYKUHUIO0 ¢ oOpa3zoBaHHeM MpocThiX ¢opMm. Tak, exeronHo us



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 MOXKET CBS3BIBATHCS B PE3yNbTaTe PA3TUYHBIX
peakuMi WJIM IOTPY)KEHUS B TOJILy 3€eMJM; 4YacTh BellecTBa 3€MJId, B TOM 4YHCIE BOAA,
HEMPEPHIBHO YXOAUT B MEXKIUIAHETHOE NPOCTPAHCTBO W3 BHEIIHUX CIOEB aTMOCQephl, TIe
CKOpPOCTb ra30B HAUMHAET IPEBbIIATh KPUTHYECKYIO (IIEPBYI0 KOCMHUYECKYI0) CKOPOCTh. B 001iem
cllyyae OLIGHUTHh TOJHBIM OanaHc BemiecTBa (COOTHOIICHHUE MEXIY IPHUXOJOM M PACXOJIOM)
reorpaueckoil 00OJOYKM JOCTAaTO4HO Ci0oKkHO. Ho mpenmonaraercd, 4To 3TOT OanaHc
MOJIOKHUTEIBHBIH, T.€. B Teorpaduueckoil 000I09Ke BEIIECTBO HAKATUINBACTCS.

BemectBo kaxmoi yacTHOM 000J109kH (ruapochepsl, atMochephl U Mp.) TPUCYTCTBYET B
JpYrux 4acTHBIX obOosoukax. Hampumep, BoJga MpONUTHIBAET TOPHBIE MOPOIBI, a BOJSHBIC Maphl
IPUCYTCTBYIOT B aTMocdepe. bosee Toro, siBjIeHUs U NPOLECCH, IPOUCXOSIINE B reorpaduueckoit
000JI0YKe, OCYHIECTBISIOTCS COBMECTHO M HEpa3phlBHO. Bce KOMIOHEHTHI Treorpaduyeckoi
000JI0YKH B3aUMOJCHCTBYIOT U IPOHUKAIOT APYT B JIpyTa.

BaxHelmmuMu KpyroBopoTaMH, OCYIIECTBISIOUIMMUCA B IMpefesax reorpaguueckon
000JIOUKH, CUUTAIOTCSI KPYTOBOPOT BELIECTBA, CBSI3aHHBIN C KPYrOBOPOTOM BOJIbI, U KPYTOBOPOT,
BbI3bIBAEMBbIH JESITEIbHOCTHIO )KUBOT'O BEIIECTBA.

KpyroBopor BemiectBa MEXIy CyLIeH M OKEaHOM CBSI3aH C KpY208OPOMOM BOObL.
ConHeuyHas paaualys HarpeBaeT BOJHYIO [TOBEPXHOCTb, YTO MPUBOJUT K UCIAPEHUIO OTPOMHOIO
KosinyecTBa Bozbl. bosbias ee yacTe Bo3Bpamtaercss B OkeaH B BUAE aTMOC(EPHBIX OCAJIKOB, a
OCTaJIbHAsl 4acTh BBHINANAeT B BUJEC aTMOC(EpPHBIX OCAIKOB Ha CYIIy W Jajiee BO3BpALIACTCs
oOpatHo B OKeaH B BUJE CTOKA, INIaBHBIM 00pa3oM pedyHoro. Eciu mpuHATH, YTO KaxAblid rof
ucnapsercs HoBas nopuus BoJbsl OKkeaHa U COXPaHSAIOTCS CYLIECTBYIOLIUE TEMIIBI KPyroBOpoTa, TO
OKa3bIBaeTCsl, YTO BCS BOJA, CoJeprKalascs B arMocdepe, ooHoBistercs 3a 1/40 roga, peuHble BObI
- 3a 1/30 roma, mouBeHHBIC BOJBI — 3a | rox, Boasl o3ep — 3a 200-300 ner, a Bes ruapocdepa,
Bikirouas OkeaH, - 3a 3000 erT.

B kpyroBopote Bpamiaercs He TOJBKO 4McTas BojAa. B cocraB BOASHOro mapa c
noepxHoctn OxeaHa NONaAalOT HMOHBI MoOpckux cojieid. C arMocdepHbIMH OCaJKaMu OHHU
BBINA/Ial0T Ha CyIly. DTH COJIM, a TAK)KE BELIECTBA, BbIIIEIaUNBAEMbIE IOUBEHHBIMH U TPYHTOBBIMU
BOJIaMH BCJIEJCTBHE MPOLIECCOB BBIBETPUBAHUS M TOYBOOOPA30BaHMUs, IOCTYNAIOT B PEUHBIE BObI.
YacTp uX 3aaep:KUBaeTcs Ha Cylle B JOJUHAX peK, a Jipyras 4acTb B BUJE B3BECEH M PacTBOPOB
BMECTE C PEYHBIM CTOKOM JocTthraer OkeaHa. MeXaHWYECKH B3BEIIEHHOE BEIIECTBO MOCTENIEHHO
BbIala€T Ha JHO, a PACTBOPEHHOE BEILECTBO CMEUIMBAECTCSI C PacTBOPOM MOPCKOHM BOJBI,
NOIJIONIA€TCd MOPCKMMM OpraHM3MaMM M B KOHEYHOM CUETE€ B pE3YJbTaTe XUMHUYECKHX U
OMOXMMHYECKHX MpoleccoB BbinanaeT Ha JHO Oxeana. C cymu B OkeaH NMOCTyMaeT 3HAUYUTEIbHO
OoJbllIe BelecTBa, yeM Bo3Bpauaercss 3 OxeaHa Ha cymry. Eciu Obl 3TOT TeMI CHOCa BEIECTBa C
CyLIU B OK€aH ObLI TaKuM e M B MPOLUIOM, TO Macca BCEX OCaJAOYHBIX MOPOJ 3emMsId MOorja Obl
oOpa3zoBatbcst mpuMepHo 3a 130 maH ner. OAHAaKO BO3pacT OCAJOYHBIX IMOPOJ HECPAaBHEHHO
0oJbIIe, TOATOMY CUMTAETCS, YTO TEMIT BHIBETPUBAHMS B HACTOSIIEE BPEMs 3HAYUTENILHO BBIIIIE,
YeM B IIPOLIOM.

OOMeH BeIeCTBOM MEXJy CyHmlel Hu MOpeM He OrpaHUYMBACTCS ONHUCAHHBIM
KpyroBopotoM. Tak, MIOAHTHS U OIIyCKaHMsI IOBEPXHOCTH CYILN U OKEAHUYECKOIO JHA MPUBOJAAT K
M3MEHEHHUIO0 COOTHOIIeHUs cymnd U OkeaHa, B CBSA3M C YeM MOPCKHE OCAIKU MOTYT OKa3aThCsl Ha
Cyllle M HMX BELIECTBO BKIIOYAETCS B HOBBIA KpyroBopoT. Takum obOpazom, OkeaH 4acCTUYHO
KOMIIEHCHPYET OTpULATeNbHbIN OaaHc oOMeHa BellecTBoM Mexay cymeid u Okeanom. Ho u atot
IpOIIeCcC MOTHOCTBIO HE 3aMbIKaeT KPYrOBOPOT, MOCKOJIBKY YaCTh OCAJAKOB B 00JACTAX HMOTPY>KEHHS
MOJKET YXOJUTh 3a Mpeebl reorpapuieckoil 000JI0YKH — B TIIyOOKHE CIIOU 3eMIIH.

Jpyroii BaXHEHIIUN KPYrOBOPOT BBI3BIBAETCS JEATEIBHOCTBIO XUBOIO BellecrBa. B
6rochepe NOCTOSTHHO MPOUCXOIUT MPUPOCT KUBOTO BELIECTBA, U 3@ ITO KE BPEMsl OTMUPAET TaKasi
e Macca JKMBOro BemiectBa. [lofcuMTaHO, YTO BCE JKMBOE BELIECTBO MOIJVIO Obl OOHOBHUTBHCS
npumepHo 3a 13 net. B mpornecce dhoTocuHTE3a pacTeHHs HAa CYIIE MOTJIOMIAIOT BOAY M MPOIYKTHI
MHUHEpaJIbHOTO MUTAHUS M3 TOYBBI, a B THApochepe — M3 BEPXHUX, OCBEIIAEMBIX COJIHEYHBIMU



Jy4amu cioeB Bojabl. 3 Boabl B ruupocdepe u U3 atMochepbl Ha CyIIe pacTeHUs MOTJIOLIAI0T
YTIIEKHUCIBIN Ta3. B mporecce poTocuHTe3a OHM BBIACIAIOT B aTMocdepy U THApPOCHEPY KUCTOPOI.
B pesynbTare Bech KuCIopo1 aTMochepbl MOkeT 00HOBUTHCS 3a 5800 neT, yriekucisiid ra3 — 3a 7
Jet, a Bca Bojaa ruapocdepsl — 3a 5,8 muH ner. Eme Oosee MHTEHCHBEH KPYroBOPOT BOJIBI,
CBSI3aHHBI C TpaHCOHUpaunuel (UcrapeHueM) pacTUTENbHOCTBhIO. PacTeHusiMu cymud B
OMOJOTHYECKHI KPYTOBOPOT MOCTOSHHO BKJIFOYAIOTCSI MUHEpAJIbHbIE BEIIECTBA U3 MOYBBI, KOTOPHIE
BO3BpalIaloTcs B No4YBYy. HO KpyroBopoT BemiecTB, OOYCIIOBIEHHBIH JAEATEIBHOCTBIO KHBOI'O
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 BBIKJIIOYAETCS U3 OMOIOTHYECKOTO KPYyroBOPOTA.

s reorpadguueckoil 000JOYKH KpallHE BaXXEH KpYy208OpOM OMOENbHbIX OUO2EHHBIX
anemenmos. Kaxaplii XMMHUYECKHI >JIEMEHT COBEpPIIAET CBOM KpPYroBOPOT B Teorpadpuueckoi
000JI0UKE 33 CUET COJHEYHON SHEPruu. YYacTBYIOUIME B KPYrOBOPOTaX 3JIEMEHTHI MEPEXOAAT U3
opranuveckoii (GopMel B HeopraHuyeckyro U HaoOopor. IIpm HapylmieHUM paBHOBECHS
KPYTrOBOPOTOB 3THX 3JIEMEHTOB OMOTE€HHBIE AJIEMEHThI WJIM HAKAIIMBAIOTCS B JIaHAmadTax, UiIu
yAAJA0TCA U3 HUX. Tak, MEPTBBIA OpraHMYecKUil MaTepran HaKalIMBaeTCs B OTJIOXKEHUSIX 03€p,
npUOPEKHBIX OOJOT U MEIKUX MOpEH, Iie aHadpOOHbBIE YCIOBHSI MPEMSATCTBYIOT €ro Pa3I0KEHHUIO
MHUKpPOOpPTaHU3MaMH, 4YTO MPHUBOAUT K yriae- wWid TopdhooOpa3oBaHHIO; 3Spo3usi IOYB,
00OyCIIOBJICHHAsT HEPAllMOHAIBHBIM HCIIONb30BAaHUEM 3€MeJib (CBEIEHHE 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
(bopMHpOBaHUs )KUBOTO BELIECTBA IIEMEHTOB, KaK YIIIepoI, KHCIOPO/I, a30T, (ocdop:

O KpyroBopot yriepoja. MICTOYHHKOB yriiepoja J0CTaTOYHO MHOTO, HO JIUIIb YIJIEKHCIIBIH
ra3 (IMOKCHZ yIJepojaa), HAXOIANIUICI B arMocdepe B Tra3000pa3HOM COCTOSHUH WA
pacTBOpeHHBIH B Boje ruuapocdepsl, mepepabaTbiBacTCsi B OPraHUYECKOE BELIECTBO IKUBBIX
opranu3MoB. B mporecce ¢poTocuHTe3a OH IpeBpalaeTcsi B caxap, 3aTeM B MPOTEHUBI, JIUIHIBI U
JIpyrue OopraHudeckue coequHeHus. Bech acCUMUIMPOBaHHBIA B Mpoliecce POTOCHHTE3a YIiIepo.
BKJIIOUAETCSI B YIJIEBOJbI, CIy’Kallllie€ UCTOYHUKOM IUTAHUS XKUBBIX OpraHu3MoB. B mpouecce nx
JIBIXaHUS OKOJIO TPETH ATOr0 Yriiepoja MpeBpallacTcsl B YIIEKUCIBIA ra3 M BO3BpallaeTcs B
atMocepy. OCHOBHBIE UCTOYHHUKH COBPEMEHHOTO IMOBBIIIEHHOTO MOCTYIUIEHHS YTJIEKUCIIOro rasa
— aHTpPOIIOTeHHbIE. B HacTosIee BpeMs B IPOLECCE XO3AHCTBEHHOW IEATEIBHOCTH YEJIOBEKA
(CcKUraHue TOTUTMBA, METAILTYPrUsl U XMMUYECKas MPOMBINIJIEHHOCTH) B aTMOc(epy BbIOpachIiBaeTCs
B 100-200 pa3 GoJjble YriaeKuclIoro rasa, 4Yem €ro MocTymaeT M3 MPUPOJHBIX MCTOYHHUKOB, a B
pe3ysbTaTe YHUUTOKEHUS JIECOB, 3arpsA3HEHHS MOpEH M OKEaHOB M T.H. OcjIabeBarOT IPOLECCHI
(doTocHHTE3a, YTO TAKXKe NMPUBOJUT K YBEIMUEHHUIO COJEpXKAHUS YITIEKHCIIOro ra3a B arMocdepe.
Habmronenus 3a copepkaHieM yIrieKUcaoro raza B atmocdepe, ocyliecTBisieMble ¢ cepeunbl XIX
B., NOKa3ayd, yTo 3a mnocieanue 10 ner oHo Bo3pocio npumepHo Ha 10% ero coBpemMeHHOU
KOHIIGHTpAIlMi. JTO CO3[ae€T TaK HAa3bIBA€MbI MApHUKOBBIM AS(OPEKT - yriaeKkucnblii ras
3a/lep’)KUBAaeT JUIMHHOBOJIHOBOE TEIUIOBOE M3JIYy4EHHE C IOBEpXHOCTHM 3eMiu. B pesynbrare
BO3MOXXHBI IOBBIILIEHUE TEMIEpaTyphl BO3AyXa M, KaK CIEICTBUE, TassHUE JIETHUKOB, MOIBEM
ypoBHst OkeaHa. 3aMeTHM, YTO U3MEHEHHE KiIMMaTa 00yCIOBIMBAET U Pl APYTHX aHTPOIIOTE€HHBIX
(bakTOpoB - 3arps3HEHHE W 3albUIEHHE aTMOC(hephl, CHIKAIOIIEEe KOJIMYECTBO IOCTYIAOLIEH
COJIHEYHOM pajualii Ha 3€MHYIO NOBEPXHOCTb, CBEJACHME JIECOB M 3arps3HEHUE IOBEPXHOCTH
MupoBoro okeaHa He(dTbIO, HW3MEHSIOIIME alnbOE0 MPOU3BOJCTBEHHBIE BHIOPOCHI TEIUIOTHI B
aTMocdepy;

O kpyroBopot kuciopoaa. Kucinopon comepxutcst B reorpaduueckoir 0007109Ke B pa3HbIX
dopmax. B atmocdepe oH HaxomuTcs B razoodpaszHoil opme (B BUAE MOJEKYJ KHCIOPOAA U B
coctaBe MoJiekyn auokcuna yriepoga COz), B ruapocdepe - B pacTBOPEHHOM BHUIE, a TaKKe
BXOJIUT B COCTaB BOJbI. boiblile Bcero KMCI0po1a HaXOAUTCS B CBSI3aHHOM COCTOSIHUU B MOJIEKYJIaX
BO/JIbI, B COJISIX, OKCHAAaX TBEPABIX MOPOJ 36MHON KOpbl. HecBsi3aHHBINM KUCIOPOJ pacxXomyercsl Ha
JbIXaHWE JKMBOTHBIX M PpACTeHHMH, a TakKe Ha OKHUCJICHHE BEIIEeCTB, OOpa3yIOIIMUXCSA IpH



Pa3JIOKEHUN OPTaHWYECKHX BEIECTB MHUKpoopraHu3MamMu. OCHOBHOW HCTOYHUK aTMOC(EpHOTro
KHUCTIOpoJla — 3eJieHble pacTeHus. EkeromHo B mporecce (OTOCHHTE3a BBICBOOOXKIAETCS
npumepHo 1/2500 ero comepxanus B atmocdepe, T.€. BpeMsi KpyroBopoTa Kuciopozaa B armochepe
cocraBisieT okoso 2500 ner. JleATenbHOCTh 4YelOBEKa MPUBENIA K TOSBICHUID HOBBIX BHJIOB
noTpelsieHus: CBOOOAHOTO KHCIOpOAa: OH TpedyeTcs B MPOM3BOJACTBE TEIJIOBOM SHEPrHH, MPH
C)KUTaHUU TOPIOYUX HMCKOMAEMBIX, B METAITyPrUH, XUMHUYECKOM IPOU3BOJCTBE, PACXOIyeTcs B
MpoLEecce KOPpO3UM MeTauioB. Pacxon  KucCIopona, CBSI3aHHBIA € IPOM3BOJICTBEHHOMU
JeSITeNIbHOCTBIO uenoBeka, cocraisier 10-15% Toro konuuecTBa, KOTopoe oOpa3yercs B mpoliecce
doTocuHTE3a;

¢ kpyroBopoT a3otra. OCHOBHOW HCTOYHHUK a30Ta — BO3IYyX, OH COJEPKUT OKoJOo 78%
azoTta. bonpmias yacTe 3TOro rasza oOpa3yercs B pe3ysibTaTe AEATEIbHOCTH MUKPOOPIaHHU3MOB -
¢dukcaropoB azora. HuTparbl - coiu a30THOW KHCIOTHI - M3 Pa3HOOOpa3HbIX HCTOYHUKOB
MOCTYMAIOT K KOPHSAM pacTeHHi; 0O0pa3oBaBIIMiicS B pe3yibTaTe OMOXMMHUYECKHX pPEaKIUil a30T
MEPEHOCUTCSI B JIMCThSI, TJ€ CUHTE3UPYIOTCS MPOTEHHBI, CIY)KAllli€ OCHOBOM a30THOIO MUTAHUS
KUBOTHBIX. [lociae oTMHpaHus KUBBIX OPraHU3MOB OPraHUYECKOE BELIECTBO pasjaraercs U a3orT
NEPEXOJIUT U3 OPraHUYECKUX B MUHEpalIbHbIE COCTUHEHHS MOJ] AeUCTBUEM aMMOHU(DUIMPYIOMNX
OpPraHu3MOB, 00pa3yIOIINX aMMHAK, KOTOPBIA BXOJUT B LMK HUTpU(UKauu. PacTeHus exxeroaHo
oOpa3ytoT meHee 1% akTuBHOTO (hOHAA a30Ta, T.e. 00IIee BpeMsi KpyroBOpOTa a30Ta MPEBbIIIACT
100 ner. Ilpm OTMUpaHMM pACTEHWUH W JKUBOTHBIX a30T IIOJ BO3JCHCTBHEM OaKTEpHii-
neHuTpuduKkaToB nepexoautr B atmochepy. OCHOBHOM HCTOYHUK MOBBIIMIEHHOTO MOCTYIUICHUS
a3oTa B IPHUPOJIHBINA KPYTOBOPOT - COBPEMEHHOE CEJIbCKOE XO3SIIICTBO, MCIOJIB3YIOLIEE a30THbHIE
ynoopenusi. [Ipon3BOACTBO M NPHUMEHEHHE Aa30THBIX YAOOpPEHH MPHUBOIUT K HAPYHICHUIO
€CTECTBEHHOTO COOTHOUICHUS MEXAY KOJIMYECTBOM TIa3000pa3HOro a3ora, 00pa3yromerocs 3
OpPraHUYECKUX COCAMHEHHM U MOCTYMAIOMIero B aTMOcdepy, U KOIUYECTBOM a30Ta, MPUXOISIIETO
U3 aTMOC(ephl B IPOIIECCE €r0 eCTECTBEHHON (PUKCAIINH;

¢ xpyroopot ¢ochopa. Dochop - oauMH U3 BaKHEUIINX SJIEMEHTOB, YYaCTBYIOUIUX B
co3mannu kuBoro BemiectBa. Coxpepxanue (ochopa B Onomacce reorpaduyeckoil 0007I0UYKH
3HAYUTENIbHO MEHbIIE, YeM KHUCIOpOAa U yriepoja, HO 0e3 Hero HeBO3MOXKEH CHHTE3 OENKOB U
JIPYTUX BBICOKOMOJICKYJSIPHBIX COCOMHEHUH yriepona. OcHOBHOW ucTOYHHK ¢ochopa B
reorpauueckoii obonouke — amatutbl. B murpamuu docdopa OGOIBIIYIO pOJIb UTPAaeT >KUBOE
BEIIECTBO: OpraHU3Mbl U3BIEKalOT Qochop M3 TOYB, BOAHBIX PACTBOPOB; OH BXOAUT B
MHOT'OYHCIICHHbIE OpraHUYeCKHE COeTUHEHNs, 0COOEHHO MHOT'O €ro B KOCTHBIX TKaHAX. C rubemnbio
opranu3MoB (pochop BO3BpALIAETCS B IOYBY U B UJIbI MOpPEH U KOHIIEHTPUPYETCSI B BUAE MOPCKUX
dochaTHBIX KOHKpeuui (MUHEpaldbHBIX OOpa30BaHUM OKpyrjod ¢(opmbl), B CKeJeTax pslo,
MJIEKOTIUTAIONIUX, TYaHO (Pa3JIOKMUBILIEMCS B YCIOBHSIX CyXOro KJIMMara MOMETE€ MOPCKHUX ITHII).
OT0 co3maeT yclnoBus Ui oOpa3oBaHus O6oraTeix GpochopoM 0CaJOUYHBIX MOPOJ, KOTOPBIE B CBOIO
ouepelib ABJIAIOTCS UCTOYHUKOM (ocopa B OMOreHHOM LiuKIIe. B HacTosee BpemMsi 3HAUUTEIIbHOE
BIMSHHME Ha 3amachl M pacrmpeneneHue ¢ocdopa, kak U a3ora, B reorpaduueckoil 060104ke, Ha
CKOPOCTh U 3aMKHYTOCTb UX KPYrOBOPOTOB OKAa3bIBAIOT TakHe (DaKTOPbI, KAK YHUUTOKEHHE JIECOB,
3aMEHa UX TPaBSIHUCTOU U KYJIBTYPHOH PaCTUTEIBHOCTBIO.

BaxHbIM 3BE€HOM B M3Y4YE€HHUU (YHKIIMOHUPOBAHUS reorpapuueckoil 000JO0UYKU SIBISETCS
AQHAJIN3 PUTMUYHOCTH IPOUCXOIALIMX B HEH INPOLECCOB M MX 3aBUCHUMOCTb OT BHYTPEHHMX U
BHeIIHUX (QakTopoB. IlpuponHbie sBiIeHHS MOTYT OBITh NEPUOAMYECKUMHU (OJAMHAKOBbIE (ha3bl
MOBTOPSIIOTCS YEpPE3 paBHbIE IPOMEKYTKH BPEMEHH: CMEHA JTHS U HOUM, CMEHA BPEMEH rojJia u Jp.);
HUKIUYECKUMH, KOTJa TpU IOCTOSHHOM CpeaHedl NpOAOIKUTENBHOCTH IUKIAa MPOMEXYTOK
BPEMEHHU MEXJly €ro OJIMHAKOBBIMHU (Da3aMu MMEET NEePEMEHHYIO MPOJAOKUTENLHOCTh (KOJIeOaHus
KJIUMaTa, HACTYIUIEHUE M OTCTYIJICHHE JIEAHUKOB). PUTMHYHOCTH yCTaHOBJIEHa B aTMOC(HEpPHBIX
npolieccax (Temreparypa, ocaakH, atMoc(hepHOe AaBiIeHHME U Jp.), B pa3BUTUM Tuapocheps! (B
Kojie0aHUsX BOJHOCTH PEK, YpOBHEHl o03€p), B W3MEHEHHUU JIEOBUTOCTH MOpPEW U pa3BUTUU
JeTHUKOB Ha Cyllle, B TpaHCTpeccHsX (HacTylmaHue Mopsl Ha Cylly) U perpeccusx (OTCTyHaHue
Mopei), B pa3InYHbIX OMOJOTMYECKHX Mpolieccax (pa3BUTHE JEPEBbEB, PA3MHOKEHUE KUBOTHBIX ),
B ropooOpa3oBanuu. [lo MNPOJODKUTENBHOCTH PA3IUYAIOT PUTMBI CYTOUYHBIE, TOJOBBIE,



BHYTPUBEKOBBIE (OT HECKOJBKHUX JIET [0 JECSATWIETUI), MHOIOBEKOBBIE, CBEPXBEKOBbIE
(u3MepsieMble TBHICSUYENETUSIMHU, JAECATKAMH U COTHSIMHM ThICAYENETUI), TEOJOrMuecKkue, Koraa
HEKOTOpBIE SIBJICHUS MIOBTOPAIOTCS YEPE3 MUJUIMOHBI JIET.

lI'enuozeogpusuueckue pummvl B reorpaguueckoil 00O0JOYKE CBS3aHBI C U3MEHEHUSIMU
COJIHEYHOM aKTUBHOCTH; pOJOHAYAJbHUKAMU HAayKd OO H3MEHEHMM COJIHEYHOW aKTMBHOCTH
sisitorest [, Tamuneit, M. ®@abpurmyce, X. lleitnep, T. I'appuoT, koTopsie eme B Hauaine XVII B.
oOHapyxwi Ha noBepxHocTu ComnHia TeMHble IATHA. CyllecTBOBaHUME KOCBEHHO JEHCTBYIOLIEH
CBSI3H «COJIHIIEJICATEIBHOCTHY C MPUPOJHBIMH IMpOLIeCCaMH JJ0Ka3al OTeueCTBEHHbIH yueHblid A.JL.
UmkeBCcKHUil, KOTOPOrO0 CUMUTAIOT OCHOBATenaeM resnnodounonorud. OH ycTaHOBMIJI 3aBHUCHUMOCTb OT
akTUBHOCTH CoOJHIA TaKUX SBJICHUH OPraHUYECKOTO MHpa, KaK YpPOXKaWHOCTH 3J1aKOB, POCT U
00JIe3HH PAaCTeHUH, Pa3MHOKECHUE JKUBOTHBIX U YJIOB PBIOBI, KOJEOAHUS CONIEp)KaHHUS KaJblHi B
KPOBHM M U3MEHEHHUs Beca MJIQJICHIIEB, YaCTOTAa HECYACTHBIX CIy4aeB U BCIBIIIEK MH(GEKIIMOHHBIX
3a00JI€BaHU, POKIAEMOCTh U CMEPTHOCTH [37].

K remuoreodmsnueckum putmMam oObIYHO OTHOCAT 11-nernme, 22-23-nmetnme, 80-90-
netHre. OHU NPOSBIAIOTCS B KOJIEOAHUAX KIMMATa U JIEJOBUTOCTU MOPEM, MHTEHCUBHOCTH POCTa U
cMeHe (a3 pa3BUTHSI PACTUTENBHOCTH (B YACTHOCTH, OHHM (PUKCUPYIOTCS B TOJUYHBIX KOJbIIaX
JIEPEBbEB), U3BMEHEHUAX AKTUBHOCTH BYJIKAHOB.

Bri3Bannbie M-neTHUME EPUOJAMU COTHEUHON aKTUBHOCTH 3JIEKTPUYECKUE U MAarHUTHBIC
SIBJICHUS B aTMOC(epe OKa3bIBAIOT OI'POMHOE BJIHMSIHHE HE TOJIBKO HAa KJIIMMAT, HO U HA BCE JKUBOE.
Bo Bpemsi MOBBIIEHUS COJNHEYHONW AKTHMBHOCTH YCHIJIMBAIOTCS TOJSPHOE CUSHUE, HUPKYISIUS
aTMocCQepbl, BO3PACTAIOT YBJIAXHEHHE, MPHUPOCT (UTOMACCHI, AKTUBU3HPYETCS IESATEIHHOCTD
MUKpPOOOB U BUPYCOB; MEAUKHU CBS3BIBAIOT C HUMU SMUAEMHUH TPHUIIIA, POCT CEPAEUHO-COCYAUCTHIX
3a0osieBaHuid. B Hacrosiee BpeMs H3BECTHO MHO)KECTBO PUTMOB B YEJIOBEYECKOM OpIraHU3ME,
HanpuMmep pabora cepAla, AbIXaHWe, OWOdIIEKTpUYecKas aKTMBHOCTh Mo3ra. B Teopum Tak
HAa3bIBAEMBIX OMOJIOTHUYECKUX XPOHOMETPOB 0CO00E 3HAUCHUE MPUIAETCS PUTMaM U repuogam B 23
nmHs (pusnyeckuit put™M), 28 nHel (IMOLUMOHANBHBIN PUTM) U 33 HSA (MHTEIUIEKTYalbHBIH PUTM),
KOTOpBIE OTCUMTHIBAIOTCS CO JHS pOKIACHUS. BroiaHe BO3MOXHO, YTO 3TU MEPHUObI 00YCIOBIEHbI
KOCMUYECKHUMH MPUIUHAMHU.

[IpuunHOil pummos, umerowux acmpoHoMUuYecKyro npupody, MOTYT OBbITb H3MEHEHUs
JIBUKEHHUS 3eMJd Mo opOuTe W MOJ BIMSHUEM APYTUX IUIAHET, HallpUMep W3MEHEHHE HaKIJIOHA
3€MHOM OCH K TIJIOCKOCTH OPOUTHIL. DTH BO3MYIIICHUS BIUAIOT HAa MHTEHCUBHOCTH OOJIy4eHHS 3eMIIH
Connuem u Ha kauMar. C puTMaMu Takoro poja (MX MpoaoDKUTENbHOCTh 21 Thic., 41 Thic., 90
ThIC. 1 370 THIC. JIET) CBSA3BIBAIOT MHOTHE COOBITHS Ha 3eMJI€ B YETBEPTUYHOM Mepuo/e (TocaeaHue
1,8 MiIH 71€T), IpEXIe BCETO Pa3BUTUE OJIENECHEHUN. ACTPOHOMUYECKYIO IPUPOAY UMEIOT U CaMble
KOPOTKHE PUTMBI - CYTOUHBIM M TOI0BOM - U PUTMbI, OOYCJIOBJIEHHbIE B3aUMHBIM IE€PEMEIIEHUEM
Ten B cucreMe 3eMis - ConHue - Jlyna. B pesynbprare nepemenienus CoiaHIa U IUIAHET 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 BIaXXHOW (pa3bl, 3aTeM CIEAYeT YCUJIEHUE OJIEACHEHUs, YBEIUUYEHUE
CTOKa, MOBBIIIEHUE YPOBHS 03€p, LUK 3aBEeplIAETCs CyXOH Temiol (a3oi, BO Bpemsi KOTOpOii
JIETHUKH OTCTYTAIOT, PEKU U 03€pa MEJICIOT. DT PUTMBI BbI3BIBAIOT CMELIEHUE PUPOIHBIX 30H Ha
2-3° 1o mmpoTe.

JHaBHO u3BecTHO, uTO JlyHa u ConHIle BbI3BIBAIOT NPHUJIMBBI B BOJHOM, BO3IYLUIHOW U
TBepoi oOosoukax 3emiH. SIpue Bcero MHpOSBISIOTCS NPUIMBBL B TUapochepe, BBI3BAHHBIC
nevictBueMm JlyHpl. B TeueHue IyHHBIX CYTOK HaOMIOJaroTCs JBa moabema ypoBHs OxeaHa
(mpuIMBBI) U J1Ba OmycKaHus (OTIMBBI). B nmuTocdepe pazmax kojeOaHUIl MPUIMBHOW BOJHBI Ha
skBarope gocturaer 50 cm, a Ha mupore MockBbl — 40 cM. ATMOc(hepHbIe TPUIMBHBIE SIBICHUS
OKa3bIBAIOT CYIIECTBEHHOE BIMAHME Ha OOHIyr0 LUPKYsuio atMmocdepsl. CoiHIE Takxke
BbI3bIBAa€T BCE BU[bI NMPUIMBOB, HO NpuinBooOpasyromas cwia ConmHua cocrasiser Bcero 0,46
npuiarBooOpasytomeld cuibl JIyHel. B 3aBHCHMMOCTH OT B3aMMHOTO MosiokeHus 3emud, JIyHBI U
ConHlla TpUTUBBI, BbI3BaHHbIE OJHOBpeMEHHbIM neicTBueM Jlynol u ConHia, 1100 yCUIUBAIOT,
1100 OCcNabIAIOT IPYT Apyra.



['eonoruueckre puTMbl - caMble MPOJOJDKUTEIbHBIE M3 U3BecTHbIX. [Ipuponma ux eme
HEJ0CTAaTOYHO M3y4YeHa, HO, MO-BUIMMOMY, OHAa TaK)K€ CBSi3aHA C aCTPOHOMHUYECKUMHU (HaKTOpaMH.
OTH pUTMBI MTPOSBIIAIOTCA MPEXKJIE BCETO B T€OJIOIMUECKUX Ipoleccax. [Ipumepom reosnornueckoro
pUTMa MOTYT CIIYXKHUTbh TEKTOHHYECKHE IIUKJIbI, COIOCTABUMBIE C TaK Ha3bIBAEMBIM T'aJlaKTUYeCKUM
roJIOM - BpeMeHeM NoJaHOoro obopora CONHEYHOW CHCTEMBI BOKPYI €€ TaJaKTHYeCKOW OCH.
Bb1iensitoT yeTblpe OCHOBHBIX TEKTOHMYECKHX LIMKJIA: KaJdeIOHCKUH (IepBasi MOJIOBHUHA 1aJIe0304),
TFEepLUUHCKUN (BTOpas II0JIOBUHA MaJIC03051), ME3030MCKUI U aJIbIMKCKUNA. B Havane kakaoro Takoro
[UKJA TMPOUCXOAUIM MOPCKHE TPAHCTPECCHM, KIMMAT ObUI OTHOCUTEIBHO OJHOOOpA3HBIM;
3aBepUICHHE IUKJIAa 3HAMEHOBAIOCH KPYHNHBIMH  TOpOOOpa3oBaTENbHBIMH  JABW)KCHUSMH,
paclIupeHreM CYIIU, YCUICHHEeM KIMMAaTHYEeCKHX KOHTPACTOB, OOJBIIMMHU IPEeoOpa3oBaHUSIMU B
OpraHMYECcKOM MHpE.

W3ydyeHue mNpUPOAHBIX PUTMOB U HUX MPUYUH MO3BOJIAET MPOTHO3UPOBATH TEUYCHHE
MPUPOJHBIX TpoiieccoB. Oco0oe 3HaYECHUE UMEIOT MPOTHO3bI SIBJICHUH, BBI3BIBAIOIIUX MTPUPOIHBIC
KatacTpodbl (3aCyxXu, HABOJHCHHS, 3€MJICTPSCEHHS, JJaBUHBI, 00Bajibl). B o0meM ciydae 3HaHME
(GYHKIIMOHUPOBaHHS Teorpaduiyeckoid O0OJOYKH JaeT BO3MOXXHOCTh BBISBIISTH TEHJICHIIWU,
CYILIECTBYIOIIME B MPUPOJE, YUUTHIBATh UX MPU BMEUIATEIHCTBE B XOJ IMPHUPOAHBIX MPOIIECCOB,
MPEIBUJIETH TIOCIICICTBUS PA3IMYHBIX TIPEOOpa30BAHUIN TIPHUPO/IBL.

Bomnpoc 2. Uctopusi pa3zButus reorpagpuueckoi 000J109KH

CoBpeMeHHasi CTpyKTypa Treorpaduueckoil 00OJIOUKH - Pe3yNbTaT OYEHb JJIUTEIHHOU
sBostonnu [3, 8, 11, 23]. B ee pa3BuTHM NPUHATO BBIICIATH TPH OCHOBHBIX 3Tara — JO0OMOTCHHBIH,
OuoreHHbIN U aHTpornoreHHsin (Tabdi. 10.1).

Jlobuocennviii sman OTAWYANCS CHa0BIM yYacTHEM >KHBOTO BEIIECTBA B PA3BUTHH
reorpauueckoii 000JI0UYKH. DTOT caMblil UIMTENbHBIA STal MPOAOJDKAJICS MEpBble 3 MIPH JIET
re0JIOTMYECKOM UCTOPUH 3eMJIM - BECh apXeil U mpoTepo3oi. [laneoHTonornyeckne ucciea0Banms
MOCJEAHUX JIET MOATBEPAWIM uleu, BbickazanHbie enie B.M. Bepuanckum u JI.C. beprom, uto
JUIICHHBIX KW3HU (KaK WX HA3bIBAIOT, Q30MHBIX) 30X, MO-BUAUMOMY, HE ObUIO B TEYCHHE BCETO
re0JIOTMYECKOr0 BPEMEHHM WJIM 3TOT OTPE30K BpPeMEHM KpaitHe Man. OJHaKo 3TOT 3Tal MOXHO
Ha3bIBaTh JIOOMOTEHHBIM, TaK KaK OpraHuyeckas >KM3Hb B O3TO BpeMs HE wuUrpaja Toraa
OTIpEIeIISAIONICH PO B Pa3BUTUU reorpapuieckoi 000I0UKH.

B apxeiickyto spy Ha 3emsie B OECKUCIOPOJHOM Cpele CyIIECTBOBAIM CaMble
MPUMHUTHUBHBIE OJTHOKJIETOUHBbIE OpraHu3Mbl. B crnosx 3emnn, oOpa3oBaBIIMXCS OKOJIO 3 MIIpA JIET
Ha3aJ, 00HapyKEHBI OCTATKU HUTEH BOJOPOCTEH U OaKTepruOmnoI00HBIX OpraHu3MoB. B mpoTteposoe
TOCIIO/ICTBOBAIM OJHOKJIETOYHbIE M MHOTOKJIETOYHBIE BOJIOPOCIH U OaKTepUH, MOSBUIKCH MIEPBBIC
MHOTOKJIETOYHBIE JKMBOTHbIE. Ha moOmoreHHOM sTame pa3BUTHS reorpaduyeckoil OOOJIOYKU B
MOpsIX OBUTM  HAKOIUIGHBI  MOIIHBIE TOJNIIM  JKENE3UCThIX KBAapIUMUTOB  (JKECTIHIIUTOB),
CBUJICTEIILCTBYIONIUX O TOM, YTO TOT/Ia BEPXHHUE YaCTH 3€MHOU KOPHI ObLIN OOTaThl COSAUHEHUSIMU
xKenesa, a aTMocepa xapakTepru3oBajach OYeHb HU3KUM COJEPKaHHUEM CBOOOHOTO KUCIOpOAa U
BBICOKMM COJIEP>KaHUEM YTJIEKHCIIOTO rasa.

buocennwviti sman pazsutus reorpad@uyueckoil 000JIOYKH IO BPEMEHH COOTBETCTBYET
(daHepo30iiCKOMy 30HY, BKJIIOUAIOIIEMY TMaj€030MCKYyI0, ME3030MCKYl0 M TIOYTH BCHO
KaifHO30MCKyt0 3pbl. Ero anurensHocTh oueHuBaercs B 570 mMuH ner. Haumnas ¢ HukHEro
Majgeo30sl OpraHUYecKas >XU3Hb CTAHOBUTCS BEIYIIMM (PAKTOPOM B DPA3BUTHH TeOrpaduuecKoit
obomnouku. Crnoli >KMBOTO BemlecTBa (Tak HA3bIBAEMbId OWOCTPOM) TMONy4aeT TiI00aIbHOE
pacmpocTpaHeHHe, C TEYCHHEM BPEMEHH Bce 0oJiee YCIOXKHSIOTCS €ro CTPYKTypa M CTPOCHHUE
CaMUX pacTeHUM U KUBOTHBIX. JKM3Hb, 3apOJUBILIAsACA B MOpPE, OXBAaTWUJIA 3aTEM CYIY, BO3AYX,
MIPOHMKJIA B TITyOUHBI OKEAHOB.

B mpormecce pasButus reorpaduyeckoil 00ONIOUKH YCIOBHUSI CYIIECTBOBAHHUS YKHBBIX
OPTraHW3MOB HEOJHOKPATHO MEHSUIMCh, YTO TPHBOJAWIO K BBIMUPAHUIO OJHUX BHIOB H
MPUCTIOCOOICHHIO IPYTUX K HOBBIM YCIIOBHUSIM.

MHorue y4eHsle CBS3BIBAIOT KOPEHHBIE MEPEMEHBI B PA3BUTHH OPTaHMYECKOW KU3HU, B
YaCTHOCTH BBIXOJl PACTEHHI Ha CYIIly, C KPYIMHBIMH T€0JIOTUYECKUMHU COOBITHSIMH - C TIEPHOIAMHU



YCHJIEHHOTO TOpPOOOpa3oBaHUs, BYJIKaHH3Ma, PETPeCCUi M TPAHCTPECCUH MOpS, C ABHKECHUEM
MaTepukoB. [IpuHATO cuuTaTh, YTO KpynmHOMAacuITaOHbIe MpeoOpa3oBaHUsl OPraHUYECKOro MUpPa, B
YaCTHOCTU BBIMUPAHUE OJHHUX TPYINI PACTCHUN U JKUBOTHBIX, MOSBICHUE U MPOTPECCUBHOE
pa3BUTHE IPYTUX, OBUIM CBSI3aHBI C MpOLIECCaMH, MIPOUCXOASIIMMU B caMoi Ouocdepe, U ¢ TeMu
OJIarONIPUATHBIMU  OOCTOSITEILCTBAMH, KOTOPBIE CO3JAaBAIMCh B pE3yjlbTaTe JACSITEIbHOCTU
abuoreHHbIX (akTopoB. Tak, MOBBIIEHUE COAEPKAHMS YTIIEKHCIOro ra3a B aTMocdepe BO Bpems
WHTCHCUBHOW BYJIKAHUYECKOW JIEATEIHHOCTH Cpa3y aKTUBU3HPYET mporecc (OTOCUHTE3A.
Perpeccust Mopst co3aaer OnmaronpusiTHble yciaoBUs JUisi (OPMUPOBAHMS OPTaHUYECKON KU3HU Ha
obmeneBmUX ydacTtkax. CyIIEeCTBEHHbIE U3MEHEHUS! HKOJIOTHYECKUX YCIOBUN YacTO MPHUBOIAT K
rubenu oaHux (Hopm, uTo obecreunBaeT OECKOHKYPEHTHOE pa3BUTHE APYyruX. ECTh Bce OCHOBaHUs
M0JIaraTh, YTO MOXU CYIIECTBEHHOW MEPECTPONKU KUBBIX OPraHU3MOB HAXOJATCS B IPSIMOM CBS3H
C OCHOBHBIMH 3II0XaMU CKJIaJIKooOpa3oBaHus. B aTu smoxu popMupoBaInch BHICOKHE CKIaI4aTbie
rOpbl, pEe3KO YCWIMBAJach pPAaCWICHEHHOCTh penbeda, aKTUBU3UPOBANIACH BYJIKaHUYECKas
JEeSTENIbHOCTh, 000CTPsIach KOHTPACTHOCTH CPeJ] U MHTEHCUBHO MPOTEKAaJl MPOLecC B3auMOOOMeHa
BEIIECTBOM M dHeprueil. Mi3MeHeHus BHEIIHEH Cpeabl CIY)KMJIM TOTYKOM K BHJ000pa30BaHUIO B
OpraHUYECKOM MUPE.

Ha 6uorenHoM 3rane 6uocdepa HaYMHACT OKA3bIBATh MOIITHOE BO3JICHCTBUE HA CTPYKTYPY
Bcell reorpaduueckoit 060104yku. Bo3HMKHOBEHHE (HOTOCHHTE3UPYIOUIUX PACTEHUNH KOPEHHBIM
00pa3oM U3MEHWJIO COCTaB aTMOC(Epbl: CHU3HMIOCH COJCPKAHUE YTIIEKHUCIOro Ta3a M IMOSBHICS
cBOOOAHBIN KUCIOPOA. B cBOIO 0vepenpr HaKOIJIEHHE KUCIOpOoia B aTMOCc(epe BEJIO K U3MEHEHHIO
XapakTepa >KUBBIX OpraHu3MoB. [10CKOJIBKY CBOOOIHBIN KHUCIOPOJA OKa3ajCsi CUIBHEUIIUM SJIOM
JUIsE HE TPHUCIIOCOOTCHHBIX K HEMY OPraHU3MOB, MHOTHE BHJIbI >KUBBIX OPraHHU3MOB BBIMEPIIU.
Hanwuaue kucmopoga crocoOCTBOBAIO OOpa3oBaHUIO O30HOBOTO dKpaHa Ha BBICOTE 25-30 KM,
KOTOPBI TMOTJIONIAeT KOPOTKOBOJHOBYIO 4YacTh YJIbTPa(UONETOBOM CONHEYHOW paaHualluu,
ryOUTENBHYIO JJIsI OPTaHHUYECKOM KU3HHU.

[log BiIMSAHMEM JKHUBBIX OPraHU3MOB, KOTOPBIE€ HCIBITHIBAIOT BCE KOMIIOHEHTHI
reorpauueckoii  000JIOYKHM, MEHSIFOTCS COCTaB M CBOWCTBA PEUYHBIX, O3CPHBIX, MOPCKHX U
MOJ3EMHBIX BOJI; IMPOUCXOJUT OOpa30BaHME M HAKOIUICHHE OCAIOYHBIX MOpOoj], 00pa3yroIux
BEPXHUH CIIO 36MHOUM KOPBI, HAKOIIJIEHUE OPTaHOTCHHBIX MOPOoJ (YIJis, KOPAIOBBIX U3BECTHIKOB,
TUATOMUTOB, Topda); GopMHUPYIOTCS (PHUIUKO-XUMHUUYECKHUE YCIOBHS MHUTpAIlMM 3JIEMEHTOB B
nanamagpTax (B MecTaXx THUEHMSI JKHMBBIX  OPraHMYeCKMX  COEIMHEHUH  obpasyercs
BOCCTAHOBUTEJbHASL Cpella C HEAOCTAaTKOM KHUCJIOpOAd, a B 30HE CHHTE3a BOJHBIX PACTCHHM
oOpa3yeTcs OKHUCIUTENbHAs cpela ¢ H30BITKOM KHUCIOpOAa), YCIOBHS MUTpPALMU DJIEMEHTOB B
36MHOM KOpE, 4TO B UTOre OIpeaenseT ee reoxumuieckuii cocras. [lo cnosam B.M. BepHanckoro,
JKU3Hb SBJSIETCS BEJIMKUM TOCTOSHHBIM U HEMPEPBIBHBIM HAPYIIUTEIEM XHMHUYECKOW KOCHOCTH
MOBEPXHOCTH HalleH MIaHETHI.

I'eorpaduyeckoit 0000YKe CBOWCTBEHHA BBIpa)K€HHas 30HaNbHOCTH (cMm. § 10.1). O
30HAJIBHOCTU JIOOMOTEHHOM reochepbl M3BECTHO MaJIO, OYEBHJIHO, YTO 30HATbHBIC U3MEHEHUS €€ B
TO BpeMsi ObUIM CBSI3aHBI C M3MEHEHUSMH KJIUMATHYECKHUX YCIOBUU M KOpHI BbIBeTpuBaHus. Ha
OMOTeHHOM JTare B 30HATbHOCTU reorpaduueckoil 000J0UYKH BEIYIIYIO POJIb HUTPAIOT H3MEHEHUS
JKUBBIX Opranu3MoB. Hauano 3apoknenusi reorpaduyueckoid 30HAJTBHOCTH COBPEMEHHOTO THIIA
OTHOCST K KOHITy MEJIOBOTO mepuo/ia (67 MIIH JIeT Ha3a/d), KOT1a MOSIBISIFOTCS [IBETKOBBIE PACTEHUS,
NITUIBI ¥ HaOWpaloT CUITy MIIEKOTHTaronue. biaronapsi TeraoMy U BIQKHOMY KJIMMATY TBIITHBIC
TPONMUYECKHUE JIECa PACIPOCTPAHUIUCH OT SKBATOpa IO BBICOKUX IIMPOT. VMI3MeHeHue ouyepTaHuii
MaTE€pUKOB Ha TMPOTSHKCHUH JAbHEUIEH WCTOPUM Pa3BUTHS 3€MJIM MPUBOAMIO K HW3MEHEHUIO
KJIIMMAaTUYECKUX YCIOBUM, a COOTBETCTBEHHO M MOYBEHHO-PACTUTEIBHOIO MOKPOBA, U KUBOTHOTO
Mmupa. [locTeneHHo YCIOKHSIUCh CTPYKTypa reorpaduuecKux 30H, BUJIOBOM COCTaB M OPraHU3aIUS
ounochepsl.

B maneorene, HeoreHe M IIEHCTOIEHE MPOUCXOAMIO MOCTEIIEHHOE OXJIAXJIECHHUE 3€MHOMU
MOBEPXHOCTH; KPOME TOTO, CyIlla PacUIUpUIach U €e ceBepHbie modepexns B EBpasuu u CeBepHoit
AMepHKe TpOABUTAIUCHL B 0Oojee BBICOKME MIMPOTH.. B Hawane maneoreHa ceBepHee
HKBATOPUATBHBIX JIECOB MOSIBUJTUCH CE30HHOBIIAXHBIE cyOaKBaTopuaIbHbIC neca,



IIPEUMYIIECTBEHHO JINCTONAHbIE, B EBpa3uu OHM JOXOIWJIM 10 HIMPOT cOBpeMeHHbIX Ilapuxka u
KueBa. B Hamie BpeMs Jieca Takoro THIIAa BCTPEYAIOTCS JUIIb Ha TNoiryocTpoBax WMHmocTaH u
Nupnokuraid.

[Tocneayroiiee mMoxoo1aHuE MPUBEIIO K PA3BUTHIO CYOTPOIIMYECKUX, a B KOHIIE MajieoreHa
(26 MuH seT Ha3aq) U IIMPOKOJIMCTBEHHBIX JIECOB YMEPEHHOTO MosAca. B HacTosiee BpeMsl Takue
jJeca HaxoIsATCS ropa3lo loKHee - B IleHTpe 3amagHoid EBponbl m Ha J[lambHem Bocroke.
CyOtpornmueckue Jeca OTCTYNUIM K OTy. boiee dYeTko 000COOWINCH NPUPOIHBIC 30HBI
KOHTHHEHTAJIbHBIX PAllOHOB: CTENH, 0OpaMIICHHbIE Ha CeBepe JIECOCTEMNsIMU, a Ha I0re - CaBaHHAMH,
KOTOpble ObLIM pacmpocTpaHeHsl 1o Bceeidl Caxape, Ha moimyoctpoBe Comanu M Ha BOCTOKE
HNunocrana.

B neorenoBom nepuoje (25-1 muiH JieT Ha3aa) MOXOJI0AaHUE MPOAoSKaIock. Cunraercs,
YTO Ha MPOTSHKEHUM ITOrO IMepHoja 3eMHas MOoBepXHOCTh oxiyamguiack Ha § °C. Ilpousomwio
JlalbHENIIEee YCI0KHEHNE 30HAJIBHOM CTPYKTYPBI: HA paBHMHAX CEBEPHOM 4acTu EBpa3uu BO3HHUKIA
30Ha CMEIIaHHBIX, & 3aT€M U XBOMHBIX JIECOB, a Oojiee TEII0I00MBBIE JIECHBIE 30HBI CY3WIINCH U
CABUHYJIMCHh K IOTY. B LIEHTpaJbHBIX 4acTsIX KOHTMHEHTAJIbHBIX PailOHOB BO3HUKIIM IYCTHIHU U
MOJIYITYCTBIHU; Ha CEBEpe MX OOpaMJIsUIM CTEINH, Ha I0T€ — CAaBaHHbI, & Ha BOCTOKE - PEAKOJIEChS U
KyCTapHHKH. B ropax 0ojiee OTYETIIMBO MPOSIBIIACH BBHICOTHAsl 30HANBHOCTH. K KOHIy HeoreHa
MIPOU3OIUIN CYIIECTBEHHbIE U3MEHEHUS MPUPOIbl 3eMIIU: YCUINIACh JIEIOBUTOCTh APKTHUECKOTO
OacceiliHa, MHTEHCHUBHEE CTajld LUKIOHUYECKME OCAaJKU B CpeJHUX MMpoTax EBpasuu,
yMeHbIIUIach cyxocth kinumata B CesepHoit Adpuke u Ilepenneit Asum. IIpomomxasiieecs
IIOXO0JIO/IAHKE TIPUBEJIO K OJIEACHEHHIO B Topax: Ajbibl U ropsl CeBepHONH AMEpPHKHU MOKPBUIUCH
nennukami. [Toxonoganue, 0coOOEHHO B BBICOKUX IIMPOTAX, JOCTUTIIO KPUTUYECKOTO pyOexa.

Jlnst GoJbIeii 4acTH 4eTBEpPTUYHOTO nepuojna (mpubmmsurensro | muH - 10 ThIC. Jer
Ha3aJ]]) XapaKTepHbI MOCIEIHUE B UCTOPHH 3eMJIM OJIe[IEHEHUs: TemmepaTypa Obuia Ha 4—6 °C
HUKE COBpeMEHHOM. TaM, Irie Bbiajano J0CTaTOYHOE KOJIMYECTBO OCAJAKOB B BUJE CHEra, JIEAHUKU
POXKIAIMCh U HA PaBHUHAX, HAIpUMEP B CYOIOJIAPHBIX MIMPOTax. B 3Toi 0OCTaHOBKE XOJIOJ Kak
Obl aKKyMyJUpPOBAJCS, IIOCKOJIbKY OTpaXkaTejabHasih CIIOCOOHOCTb CHEXXHOM M JIEIHUKOBOM
noBepxHocTed pocturaer 80%. BeneacTBue 3Toro jgeIHUK paciiupsiics, o0pa3ys CIUIONIHON IIUT.
Ilentp onenenenuss B EBpone Haxomwics Ha CKaHIMHABCKOM NOJyocTpoBe, a B CeBepHOI
Awmepuke - Ha badhdunosoit 3emie u Jlabpanope.

B Hacrosimiee BpeMs yCTaHOBIJIEHO, YTO OJI€I€HEHUs KakK Obl MyJIbCHPOBAJIU, MPEPHIBASICH
MEXJIEAHUKOBbAMU. [IpnunHBl mynbcanuii Bce eHie SBIAIOTCS INPEAMETOM CIIOPOB  YYEHBIX.
Hekoropbeie M3 HUX CBS3BIBAIOT IOXOJIOJIAHUWE C AKTUBU3ALMEW BYJIKAHUYECKOW JESTEIbHOCTH.
Bynkanudeckass NblIb M TENET 3aMETHO YCHIMBAIOT PACCESHUE W OTPAXEHHE COJHEYHON
paauauuu. Tak, Ipy yMEHbIIEHMH CyMMapHOW COJHEYHOM paauanuu Tojibko Ha 1% BciencTBue
3aIMbUIEHHOCTH aTMoc(hepbl CpeHss MIaHeTapHas TeMIeparypa Bo3ayXa JODKHA MOHMXKATHCS Ha 5
°C. DOrtor »(ddext ycunuBaeT BO3pacTaHUE OTPAXKAIOMIEH CIOCOOHOCTH CaMOW OXBau€HHOU
OJIEZICHEHUEM TEPPUTOPUH.

B nepuoa oneneHeHus MOSBUIOCH HECKOJIBKO NMPUPOIHBIX 30H: caM JIEAHHUK, KOTOPBIH
o0Opa3oBai MoJsipHbIE MosAca (apKTUYECKUH M aHTApKTUYECKMiA); 30Ha TYHJPBI, BO3HHKINIAS BJIOJb
Kpasi apKTUYECKOIo MO0sICa Ha BEUHOM MEp3JI0Te; TYHAPOCTENH B KOHTUHEHTAJIBHBIX 00Jiee CyXUX
paiioHax; Jyra B IPMOKEAHUYECKUX YACTIX. JTH 30HBI OTAEISUINCH OT OTCTYNANOIIEH K FOTY Talru
30HOM JIECOTYH/IPHI.

Anmponoeennsiii 5man GOpMHUPOBaHUS reorpaduueckord 000J0UYKM Ha3BaH TaK B CBS3H C
TE€M, YTO pPa3BUTUE MPUPOABl HA MPOTHKEHUHM TMOCICTHUX COT THICSYENETUH MPOMCXOIUTIO B
MPUCYTCTBUH 4elloBeKa. Bo BTOpPOIl MOJOBHHE YETBEPTHUYHOTO MEPHOJa MOSBUINCH JpEBHEHIINE
JIOJIA apXaHTPOIbl, B 4acTHOCTUM nurekantpon (B HOro-Bocrounoit Asum). ApXaHTpPOIbI
cymecTtBoBayi Ha 3emuie jymrtenbHoe BpeMs (600-350 Teic. et Hazam). OMHAKO aHTPOIOTEHHBIN
nepuos, B pa3BUTUU Treorpaduueckoil 00OJOYKM HACTYMWI HE Cpa3y BCIEJ 3a MOSBIECHUEM
yenoBeka. CHayasa BO3/eiCTBHE YelloBEKa Ha reorpapuyeckyro 000J04YKY ObLTIO HUYTOKHBIM.
CobuparenbcTBO U 0XOTa € MOMOIIBIO TYOMHOK WJIM MOYTH HEOOpaOOTaHHOTO KaMHs MO CBOEMY



BO3JECHCTBUIO HA MPUPOAY MAJIO OTIMYAIHA IPEBHEHIIErO 4YEJOBEKA OT JKMBOTHBIX. [peBHEHmmin
YeJIOBEK HE 3HaJ OTHs, HE MMeJ MOCTOSHHBIX JKWINII, HE MOjb30Bajcs oaexnoil. [loatomy on
MOYTH TIOJTHOCTHIO HAXOJIWJICS BO BJIACTH MPHPOJIBI, a €T0 IBOJIOIMOHHOE Pa3BUTHE OIPENENIOCh
B OCHOBHOM OMOJIOTMYECKUMH 3aKOHOMEPHOCTSIMH.

Ha cmeny apxaHTponam NpHIILIIH MaJ€0aHTPOIIBI - JPEBHUE JIIOIU, IIPOCYIIECTBOBABIINE B
obmeli cinoxxknoctu cbime 300 teic. ner (350-38 ThIc. seT Hazad). B 3To BpeMsi mepBOOBITHBIM
YeJIOBEK OBJIAJIE]l OTHEM, YTO OKOHYATENIhHO OTAEIHJIO €ro OT XHBOTHOrO IapctBa. OroHb CTaml
CPEACTBOM OXOThI M 3aIUThl OT XMIIHUKOB, H3MEHHWJI COCTaB MHMIIH, TIOMOT 4YeJIOBEKY B OOpbOe C
XOJIOZIOM, YTO CIIOCOOCTBOBAJIO PE3KOMY paCUIMpPEHHIO 0o0jacTu ero oburanus. [lameoaHTporisl
CTaJIM IIMPOKO MCIOJIb30BaTh MEUIEphl B KAUECTBE JKUIIMIL, UM ObliIa U3BECTHA OAEHKA.

[Tpumepno 38-40 ThIC. J€T Ha3ajJ MAJICOAHTPOIOB BHITECHHIM HEOAHTPOIBI, K KOTOPHIM
OTHOCHTCSI COBpEMEHHBIN 4enoBek Homosapiens. MiMeHHO K 3TOMYy BpEMEHH M OTHOCST Ha4aio
aHTpororeHHoro mnepuoga. Co3gaB MOIIHBIE TPOM3BOIUTEIbHBIC CHIIbI, KOTOPHIE y4YacTBYIOT B
ro0anbHOM  Macmtabe BO  B3auMojeictBuum  Bcex cdep 3emiM, 4elnoBeK IpUIAeT
IEJICHANPABICHHOCTh TIPOLIECCY pPAa3BUTHA reorpaduueckoir obonouku. IlogyBcTBOBaB cBOE
MOTYIIECTBO, YEJIOBEK Ha COOCTBEHHOM OIBITE YOEOWJICS, YTO €ro OJarornosydyue Hepa3pbIBHO
CBSI3aHO C TIOJHOKPOBHBIM DPa3BUTHEM Npupoabl. OCO3HaHWE 3TOW WCTHHBI 3HAMEHYET Hadayio
HOBOI'O 3Tama 3BOJIOLUM Teorpapuueckoil 00OJOYKM — 3Tala CO3HATEIIBHOTO PEryIMpOBAHUs
NPUPOJHBIX MPOIECCOB, HMMEIOUIETO LENbI0 JOCTHKEHWE TapMOHUYHOTO PAa3BUTHUSI CHCTEMBI
«IIpHpPOJIa - OOIIECTBO - YEIOBEK».

Bonpoc 3. I'eorpajuyeckas cpea u rjodajabHbie NPo0JeMbl YeJI0BeYecTBa

K 6a30BBIM B €CTECTBO3ZHAHUU OTHOCHUTCS MOHATHE 2eocpaduueckoll cpedvl, 00 KOMOopoll
00bIYHO NOHUMAIOM YACMb 2e02paguueckoll 00010UYKU, 6 MOU UIU UHOU Mepe OCE80CHHAs.
Yello6eKOM U B806lIeUeHHas 6 obwecmeennoe npou3eoocmeo. CaMo TOHATHE «reorpaduueckas
cpena» Obuio BBenmeHo J. Pexmio m JIL.UM. MeunukoBeiM. ['eorpaduyeckas cpema HpeacTaBisieT
cOOOH CIIO)KHOE COYeTaHHe MPHUPOJHBIX M AHTPONOICHHBIX KOMIIOHEHTOB, COCTAaBIISIOIIMX
MaTepHaJIbHYI0 OCHOBY CYIIECTBOBAHHUS 4YeJIOBEYECKOro obmiectBa. CUMTAETCS, YTO CO BPEMEHEM
reorpaguueckas cpeia Oyaer Bce OoJIblile pacIUpPATHCS U B KOHIE KOHIIOB €€ TPaHULIbl COBIAAYT C
reorpaguueckoii 000JI0YKOM.

B Hacrosmiee Bpems oHsTHE «reorpaduyeckas cpeay 4acTo 3aMeHs0T 6osiee o0mmM —
«OKpYXKaromas cpea», KOTopas BKIIto4YaeT B ce0st acTh COTHEYHON CHCTEMBI, IIOBEPXHOCTH 3EMITH
U ee Hejapa, KOTOpble MOMajaloT B cdepy AeATETbHOCTH 4YeJIOBeKa, a TaKKe CO3JaHHBIA UM
MaTtepranbHbIi Mup. OKpYKaloUlylo cpeay OOBIYHO pAa3IeNsiOT Ha EeCTECTBEHHYIO, KOTOpas
BKJIIOYAET B ce0sl HEXMBYIO U KUBYIO YaCTH MPHUPOJIBI - reorpaduieckyro o0onouky (ouochepy), u
UCKYCCTBEHHYIO, KOTOpasi BKJIIOYAaeT BCE TO, YTO SBISIETCS TPOJYKTOM YEIOBEYECKOU
NeSITeIbHOCTH, - MPEAMEThl MaTepUAIIbLHOM M AYXOBHOW KYJIbTYphl (Topojia, IPEANpHUsATHS, 10Ma,
JIOPOTH, aBTOMOOWIIH | T.1T.).

YenoBek Kak OMOJOTMYECKUI BUJI CBSI3aH C OCTAIBHBIMUA KOMIOHEHTAMHU reorpapuueckoi
o0osouku (6uocepsl), a ero OopraHu3M BXOAUT B KPYrOBOPOT MPUPOJBI U IOAUUHSETCS €€
3akoHaM. YenoBeueckuil opraHu3M, Kak 1 OpraHu3Mbl IPYTUX >KUBOTHBIX, pearupyeT Ha CyTOUHbIE
U CE30HHBIE PHUTMBI, W3MEHEHHS OKpYXAloIIeHd TeMIepaTypbl, WHTCHCUBHOCTH COJIHEYHOTO
u3nydeHus U 1.7. Ho uenoBek He mpocto Ouonornueckuit BuA. OH sBISETCS COCTABHOM YacThIO
ocoboi coumanbHOW cpenpl - obmectBa. Cpena uyenoBeka — 3TO HE TOJBKO MPUPOAA, OHA
dopmHpyeTcsi TaKKe COLMANbHO-DKOHOMHUYECKUMH YCIOBUSMH. JIIOAM MOTyT HE TOJBKO
NpUCNOCabIUBAThCA K TPHUPOJE, HO M M3MeHATh ee. CaMm mpolecc TpyJa KaKk OCHOBA pPa3BUTHS
o0111ecTBa €CTh MPOLIECC AKTUBHOT'O BO3/ICHCTBUS UEIOBEKA Ha IPUPOLY.

YenoBek u 0OILIECTBO HEPAa3pbIBHO CBsA3aHbI € Treorpaduyeckoil cpenoil. CreneHpb
BO3JCUCTBUS TPUPOABI M 3aBUCHUMOCTb YEJOBEKAa OT Hee SBISIOTCS MPEIMETOM H3YyYeHUs
reorpauecKkoro IeTepMHHHM3MA. B HacTosimee BpeMs WA TeorpaguuecKoro IeTepMHHH3MA
pa3BUBAIOTCS B COLIMAIBHOM reorpaduuu, U3ydaroniei TeppuTOpruaibHyI0 OpraHu3aluio o0IIecTBa,
U B TCONOJHWTHKE, KOTOpas W3ydaeT 3aBHCHMOCTh BHENIHEH TIOJNMTUKHA TOCYHapCcTB |
MEXYHAPOAHBIX OTHOLIEHHH OT CHCTEMbl MOJUTUYECKHX, DJKOHOMUYECKMX M BOCHHBIX



B3aUMOCBS3€H, OOYCIIOBJIEHHBIX T€OrpagUuecKUM IOJOXKEHUEM CTPaHbl (PErMOHA) U JPYTUMH
(GU3UKO- U PKOHOMHKO-reorpaduueckumMu pakrtopamu (KJIMMATOM, MPUPOIHBIMH pecypcam U
T.J.).

Opur"HaAJIBHYIO KOHIICTITUIO B pyciie reorpaduyecKkoro IeTepMUHU3Ma Ipe IOk B 1924
r. JLU. MeunnkoB B pabote «l{uBunu3amus u BeIUKUE UCTOpUIECKHE peku» [26]. OH yTBepKaall,
YTO pa3BUTHE YEJIOBEUECKOro OO0IIeCTBa OIpelessieTcss B MEpBYI0 O4Yepelb OCBOCHHEM BOJHBIX
pecypcoB u myrtei cooduieHuss. CoryiacHo MeUHHKOBY, pa3BUTHE LUBUIM3ALUN MEPEKUIO TPU
CTaJuU, KOTOpPbIE IOCJIENOBATEIbHO CMEHsUIM Apyr napyra. Ha mepBoit cragum -pedyHoil —
00IIeCTBO Pa3BUIIOCH OJIaroapsi OCBOCHHIO M UCIOJIb30BaHUIO BeNnuKkux pek Kuras, Muauu, Erunra
u Meconotamuu. Ha BTOpoil craguu — Cpeau3eMHOMOPCKON — JIIOAM OBJAAEIH MOPCKUMU
NPOCTPAHCTBAaMHU M TEPEMEIAINCh ¢ KOHTHHEHTa Ha KOHTMHEHT B mpexaenax EBpomnsl, Aszuu u
Adpuku. Oxeannueckasi CTaJus Hayauach C OTKPbITHEM AMEpPUKH U €€ aKTUBHBIM OCBOCHHEM U
o0beIMHIIIA BCEe IUBIIIM3AIIMH B MaciuTade 3eMiIu.

Wnen B3auMocCBsI3u OKpYyKarollel cpelbl U oOliecTBa HalLUIM OTpaxkeHue B pabortax B.U.
Bepnanckoro, K.2. [uonkosckoro, A.JI. Ymxkeckoro. Tak, YrkeBckuil oOpatusi BHUMaHUE Ha
B3aMMOCBA3b aKTUBHOCTU CoJHIIA ¢ OMOJIOTHYECKUMHU M COIIMAIbHBIMU Iporieccamu Ha 3emute. Ha
OCHOBE 0O0JBIIOr0 (HaKTHYECKOTO MaTepualia OH pa3padoTan KOHIIETIHIO, COTJIACHO KOTOpOU
KOCMHUYECKHE PUTMBI BIHUSAIOT Ha OMOJIOTHYEcKyio ((u3nueckoe M ICHUXUYECKOE COCTOSHUE) U
00111eCTBEHHYIO (BOWHBI, OYHTBI, PEBOJIIOIIMN) KU3Hb uyenoBeka. [lo moacueram YwmxeBckoro, BO
BpeMsi MUHUMAJIbHON COJIHEYHONW aKTUBHOCTH NPOUCXOAWT He Oosee 5% Bcex COIMANbHBIX
MPOSIBJICHUH B OOIIECTBE, TOT/Ia KaK BO BpeMs nuka akTuBHOCTU ConHia ux gois gocturaet 60%
[37].

OTHOCHTENBHO BONPOCA, BIUSET JIM reorpaduueckas cpea Ha BOSHUKHOBEHHUE, Pa3BUTHE
Y MCYE3HOBEHHE TE€X WJIM MHBIX ATHOCOB Ha 3emJie (3THOT€HE3), HE CIOKUIIOCh equHOTO MHeHus. C
touku 3peHus }0.B. bpomnes, C.A. TokapeBa u Jpyrux OTE€YECTBEHHBIX YUEHBIX, STHOTEHE3 - 3TO
MPEKIe BCEro COLMAIbHBIA IMpolecc U Ha (OPMUPOBAHHE STHOCOB B IMEPBYIO OYEpEb BIHSIOT
COLIMAJIbHO-3KOHOMMYECKHE (DAKTOPBI, TO3TOMY IIPU €r0 W3Y4YEHHUHU 1LI€JIECO00pa3HO MCIIONIb30BaTh
dbopMaImOHHBIN MOJAXOA U AHATU3UPOBATH BHYTPUITHUYECKHUE TPOIIECCHI [4].

Hpyroit Touku 3penus npunepxkusaics JIL.H. I'ymunes [14]. CornacHo ero rumotese,
[JIaBHYIO POJIb B (JOPMUPOBAHUHU STHOCOB UTPAIOT OMOJIOTUYECKUE U TICUXOJIOTHYECKHE (PaKTOPHI, a
cleloBaTeNbHO, reorpaguyeckas cpefa. ['ymuieB monaran, 4YTO €IUHCTBEHHBIM HaJeKHBIM
KpUTEPHEM MJIsl XapaKTePUCTUKU 3THOCA M CyNep3THoca (IPYyMIbl 3THOCOB) MOXKET CIYKUTh
CTEpEOTHIl TOBEJCHMS, TO3TOMY 3THOTEHE3 CJIEelyeT pacCMaTpuBaTh HE KaK COIMAJIbHBIM, a Kak
npupoaHbIil npouecc. I1o ero MHEHHIO, OOJBIIMHCTBO 3THOCOB (CYNEPITHOCOB) MEPEXKUBAIOT (pa3bl
CTaHOBJICHMS, MMOJIbEMA, HAJJIOMA, YIAJIKa U roMeocTas3a. [[BrKyiiei cuinoil sTHoreHesa I'ymuiieB
CUHTAl NACCUOHAPHOCMDb - HENPEOoJIOIMMOe BHYTPEHHEE CTpeMJIeHHEe K JeSTelIbHOCTH,
HalpaBJIECHHOE Ha JOCTHXKEHHE KaKoW-TM0O 1enM UM CBONCTBEHHOE OTAEIbHBIM JIMIIAM,
KOJIJIEKTHBAM M LI€JIbIM HapoJaM, MOMAaBIIMM B 30HY TaK Ha3bIBAEMOT0 MacCHOHApHOro Toiuka. 1o
ATON THUIOTE3€, MAaCCHOHAPHOCTh OOYCIIOBJIEHAa HEPABHOMEPHOCTHIO OMOXMMMUYECKON SHEpruu
KHUBOT'O BelllecTBa 6Mocepbl BO BpeMEHH U B IPOCTPAHCTBE.

B HacTos1ee BpeMs moJiyunsia IUPOKOE paclpOCTPaHEHUE Apyras OpUTMHAJIbHAs Ules -
yueHue o Hoocgepe (chepe pazyma). B ocHOBaHMM 3TOTrO ydeHUs JIeKaT MJIEH, BbICKa3aHHbIE B
Hauane XX B. O. Jlepya u Il. Teitsspom ne 1llapaeHom, KoTopble paccMaTpuBaiu Hoocdepy Kak
HEKOe HujeanbHoe o0pa3oBaHUE, BHEOHOC(EpPHYIO 000JOUYKY MBICIH, OKpYXKarollyto 3emito [36].
OcHOBBI cOBpeMeHHOTO yueHusi 0 Hoochepe chopmynupoBan B.U. Bepuanckuii. On mosnaran, 4To
Hoocepa - 3TO, BO-IEPBBIX, COCTOSHHUE IUIAHETHI IOCJE TOT0, KAaK YEJNOBEK CTaJl KPYMHOH
npeoOpa3yromell CHIION; BO-BTOPBIX, 00JIaCTh aKTHBHOTO MPOSIBJICHUSI HAYYHOW MBICIIH; B-TPETHUX,
IJIaBHBINA (haKkTOp mMepecTpoiku U u3MeHeHus: ouocgeps! [6, 7]. Ceituac cuutaercs, 4To Hoocdepa
npescTaBiIsieT coOoi 00JacTh B3aMMOJCHCTBHUS 4YeIOBeKa W MPHUPOABI, B Ipeaerax KOoTOpoi
pasyMHas 4YelloBeuecKas JIeATeNbHOCTh CTAHOBUTCS OCHOBHBIM OMNpPEACHSIONIMM  (aKTOpOM
pa3BUTHSA; Hoocepa ecTb KAyeCTBEHHO BbICIIAS CTaAus pa3BUTUS Ouocdepbl, CBA3aHHAS C
KOpPEHHBIM NpeoOpa3oBaHUEM KaK HpPUPOJBI, TaK M CaMOro 4YeloBeka, T.e. Hoocepa - 3TO



KaueCTBEHHO HOBOE COCTOSIHHE Ouocdepbl, ee odepemaHas TpaHCPOpMalvs B XOJE SBOJIIOIHH.
CrpykTypa HOOC(Epbl BKIIOYAET: 4YEJIOBEYECTBO, COLMUAIBHBIE CHCTEMBI, HayKy, TEXHHUKY H
TEXHOJIOTUM B €IMHCTBE C Ouocdepoil.Xapakrep B3aMMOACUCTBUS OOIIECTBA W TPUPOABI BO
MHOI'OM OOYCIJIOBJIEH CTEIEHbIO OOIECTBEHHOro pa3BuTHs. BriusHue reorpaduyeckoil cpensl Ha
00IIECTBO MPOSBISETCSA B OOIIECTBEHHOM pa3AeieHUN TPYa, Pa3MEIICHUU U Pa3BUTUU PA3TUIHBIX
oTpaciedl IpOM3BOJCTBA, a CJIEJOBATENbHO, B YPOBHE IPOM3BOAUTENBHOCTU TPYZAd, Pa3BUTUU
CHOCOOHOCTEH YeloBeKa, TeMIax pa3BUTHsS OOLIECTBa B IEJIOM, Pa3BHTHS MPOU3BOJICTBEHHBIX
OTHOILIEHHUH, COLMAIbHO-TICUXOJIOrMYECKOM OOJIMKE U HACTpOe OOLIEeCTBa, T.€. Ha €r0 MEHTAJIUTETE.

BnusiHue yenoBeka Ha IPUPOAY CBOJIUTCS K YETHIPEM OCHOBHBIM BH/1aM U3MEHEHUS:

O CTPYKTYpbl 3€MHOH MOBEPXHOCTH (pacmamika cremneii, BbIpyOka JI€COB, MEIMOpaLus,
CO3/1aHME UCKYCCTBEHHBIX 03€p U MOPEH U T.1.);

0 cocraBa Owmocdepbl, KpyroBopora u OajaHca clararonux ee BemiecTB (BBIOpOC
pa3IMYHBIX BEIIECTB B arMocepy U B BOJAHBIE OOBEKTHI, M3BSITHE HCKOMAEMBIX, U3MEHEHHE
BJIaroo0opoTa  T.11.);

{ 3HEpreTHYecKoro, B YaCTHOCTH TEIUIOBOTO, OajlaHca OTIENbHBIX PaiiOHOB 36MHOTO IIapa
1 BCEll IUIaHETHI;

¢ OMOTBHI (COBOKYITHOCTH >KHMBBIX OPTaHU3MOB) B DPE3YJIbTaTe HCTPEOJICHUS HEKOTOPBIX
BUJIOB JKUBBIX OPIaHU3MOB, CO3/JaHUs HOBBIX IOPOJ] )KMBOTHBIX U COPTOB PACTEHUH, ITEpPEMEILEHUS
UX Ha HOBBIE MeCTa OOMTaHUSI.

WnmocTpanueid HEOOXOJMMOCTH YydeTa BCEro KOMIUIEKCa HPUPOAHBIX (DakTopoB B
IIPOLIECCE MPUPOAOIOJIB30BAHNUSA MOTYT CIYXHUTh CTaBLIME YK€ XPECTOMAaTHMMHBIMHU JIBa IpUMeEpa
[1]: 1) amepukanckue ¢epmepsl Ui yIAydIIEHUs TPaBOCTOS JIyTOB MAaccOBO IPUMEHWIN
repounuasl. Ho 370 mory0omiio MBHSAKH, CITYKUBIIKE THIIEH 600paM.

BboOpsl MOKKUHYIM PEKY, BHICOKUN YPOBEHb KOTOPOH MOAEPKUBAJICS OCTPOSHHBIMU UMHU
wioTuHamMu. [IIOTHHBI MOCTENEHHO pa3pyLIMINCh, peKa oOMmelnena, norudjiaa BOAMBIIASCS B HEH
pb10a. 3aTeM BO Bcell MECTHOCTH ITOHU3MJIICS YPOBEHb I'PYHTOBBIX BOJ M OoraTble IOMMEHHBbIE Jyra,
pamd KOTOpBIX OBUIM TPUMEHEHBI (UTOHIMIBI (FepOMIUIBI), OCYXOIOMWINCH W TOTEPSUIN
LEHHOCTb. 3aJyMaHHOE MEpONpHUATHE He CpaboTajo MOTOMY, 4YTO JIIOAU IONBITAINUCH
BO3/ICIICTBOBATH JIMIIb Ha OJHO 3BEHO CJIOKHOM Ilenu NpUYMH U cieAcTBuii; 2) B Kurtae Obun
YHUYTOKEHbI BCe BOpPOObHU, MOEAABIINE OIPOMHOE KondecTBO 3epHa. Ho BopoObu, camu Oynyuu
3€pHOSIIHBIMU, KOPMST MNTEHLIOB HaceKoMbIMU. llosTomMy wucTpebiieHne BOpOObEB HAPYILIUIO
CJIOKUBILIEECS B IPUPOJAE PAaBHOBECHE: I'YCEHMIIBI HEBEPOSITHO PA3MHOXKWIMCH M OOpPYLIMINCH Ha
casibl U TYTOBHUKH.

B XX B. yenoBeuecTBO BIJIOTHYIO CTOJKHYJOCH C INI0OAIbHBIMH MpoOiIeMaMH, KOTOphIE
HE MOTYT OBITh pPEIIEHbl KaKOH-INOO OAHON CTPaHOM, OHU TpeOYyIOT 0ObETUHEHHBIX YCHIIMHA BCEX
rocyJapcTB W HapoaoB. MHorue riob6angbHble NpoOJIeMbl CBOJATCS K HECOBEPILEHCTBY
B3alMOOTHOIIEHUH oOOIIecTBa W NPUPOJBI, NPUBOJAIIEMY K Kpu3uCy. B Hacrosimee Bpems
4eJI0BEYECTBO pacloyiaraeT TaKUM TEXHUYECKMM MOTEHIMAJIOM, KOTOPBIA CIIOCOOEH CYIIECTBEHHO
HapyIlIUTh OHOJOrHYecKoe paBHOBecue. M3-3a pe3Koro yBeNWYEHHs] YUCIEHHOCTH HaCEJIeHUs,
UHAyCTpUATIM3alMM U ypOaHHU3alMKU XO3SHCTBEHHbIE HAarpy3KHM CTajd IPEBBINIATh CIIOCOOHOCTD
HKOJIOTMYECKUX CUCTEM K CAMOOUMIIEHMIO U pereHepamnuu. ITo B CBOIO O4Yepelb OOYCIOBIMBAET
HapylleHHe KPYrOBOPOTOB BEILIECTB B OMoc(epe: UCTOIIAIOTCS IPUPOAHBIE PECYPCHI, UTO TPUBOAUT
K BO3HMKHOBEHHIO PECYpPCHO-PHEPreTHUECKUX MpoOJieM, U HaKallIMBaeTCsl OOJbIIOE KOJUYECTBO
BPEIHBIX BEILIECTB, BCJIEACTBUE YEr0 BOSHUKAIOT HKOJIOTHUECKUE MTPOOIIEMBI.

Pecypcno-anepeemuueckue npobnemsi CBS3aHBI C TE€M, YTO C HEKOTOPOTO BPEMEHU
NOTPeOHOCTh B M3BATHUHM U3 MPUPOJBI PECYpPCOB HAUMHAET MPEBBIIATh CIIOCOOHOCTH MPUPOABI K
pereHepanyy, MOCKOJIbKY MHOTHME MPHUPOAHBIE PECYpChl KOHEYHBI, a YHMCIEHHOCTb HaceJeHUus
3eMJIM TIOCTOSIHHO BO3pacTaeT. PemieHue 3Toi mpoOiieMbl TECHO CMBIKAeTCs C pEeIIeHHEeM JIPYIHX
po0JieM: pallMOHAIBHOTO MPUPOAOIOJIF30BAHUS, TOUCKOB AJIbTEPHATUBHBIX CIIOCOOOB MOJIyYEHUS
SHEPIUH, PEryIUPOBaHNS YMCICHHOCTH HACEJICHHUs, IPOJOBOIbCTBEHHOM MPOOIEMBI U T. 1.

Oxonocuueckue npodiemul CBA3aHbI C YXYAILIEHUEM KadecTBa OKPY>KaIOLIEH cpefibl B CBA3U
C HapylIeHueM OajlaHca BELIeCTB B POIecce MPUPOIONOIb30BaHUS 110 CIASIYIOIUM IPUIHHAM:



¢ cBemenne aecoB. OcobeHHO 3T0 3aMeTHO B AMaszonuu u HOro-Bocrounoit Asum, rae
IUTAHOMEPHO YHHYTOXKAIOTCS jieca. DTO MPUBOAMUT K HAPYLUICHUIO BOJHOTO PEKMMa M CHHKAET
coJiepKaHue KUCIopoia B atmocepe;

¢ mpolecc OmyCcTHIHMBaHUS, B Pe3yjbTaTe KOTOPOTO BBIBOJUTCA U3 000pOTa OOJbIIOE
KOJIMYECTBO  CEJIbCKOXO3AWCTBEHHBIX M JPYrUX 3eMenb. BO MHOroM 3TO 0OYCIIOBJIEHO
HEPALMOHAIBHBIM HCIIOJIb30BAHUEM ITOYB U MEPEBBIIIACOM CKOTA;

0 UCTOIIEHNE BOJHBIX PECYPCOB U YXYALICHHE UX KaYeCTBa;

O 3arpsi3HEHHE OKpY’KaIoILel Cpelbl B pe3yJbTaTe JHOOBIYM MOJIE3HBIX MCKOMAEMbIX U UX
nepepadOTKH B KOHEUHBIH MPOIYKT, U3-3a YEro MPOMCXOJUT BHIOPOC BPEIHBIX BEHIECTB B MOYBHI,
BO/Y, aTMochepy, MPOUCXOAUT Jerpafanus 6uocdepsl, YTO B KOHEUHOM CUETE OTpa)kaeTcsl Ha
3710pOBbE JIFOJEH;

¢ paspylieHue O030HOBOTO CJIOS aTMOC(ephl, 3alIMINAIOUIET0 3eMJII0 OT H30BITOYHOTO
yapTpaduoneToBoro u3nydyeHus. CuuTaeTcs, 4TO MOBBIIICHHE 00beMa aHTPOIIOTEHHBIX BBIOPOCOB
OTpEIeNIEHHOr0 KJlacca JIeTy4yuX COEIMHEHUN B aTrMocdepy OCOOEHHO CHIJIBHO pa3pyliaeT
030HOBEIH CIIOH;

O mapHUKOBBIH 3(QeKT BCleACTBHE H30BLITOYHOTO BBIOpOca B aTMochepy AHOKCHAA
yriaeposa.

Paccmotrpum moapoOGHee HeKOTOpble TII0OanbHBIE MpoOsieMbl. Tak, ocTpoTa BOAHOM
npo0OsieMbl B LeJIOM Ha 3emiie 0OyCIIOBJIEHA TEM, YTO XOPOILIME BOJbl MOPTUT YEIOBEK CBOEH
JESTENIbHOCTBIO, MOTpeOJieHne BOJbI PacTeT, a BOJHBIE PEecypchl HE yBenMuuBaroTcs. Boabl Ha
36MHOM IIOBEPXHOCTM MHOIO - MOYTH 1,5 Mipay KM®, HO MaJlo XOpOIIeW IpecHOM BOJbI,
HeoOxomumol ana moaed u TexHuku. [IpecHas Boma (JIbapl, 03epa, PEKH) COCTABISIET TOJBKO
1/2000 Bceit BOJBI, M TIOYTH BCSI OHA COCPEAOTOUCHA B JICTHUKAX, TIIABHBIM 00pa3oM B AHTapKTH/IC.
Jonst mOCTYMHOM >XKUIKOM mpecHOoi BoAbl He mpeBbimaeT 1/40 Bceld mpecHON BOJbI; HO HE BCHO
KUAKYIO IPECHYIO BOJY MOYKHO MCIOJIb30BaTh, @ TOJBKO €€ U30bITOK - CTOK, NHAY€ MPECHBIE BOJIbI
uctomarcs. Kpome Toro, BOOHBIE 3amachl pacHpelesieHbl HEpaBHOMEPHO: MHOTHE pPallOHbI H
rocysnapcTBa OeIHbI BOAOH.

Pemenne mpoOnembl MUIIEBBIX PECYPCOB CBSA3aHO C BOMPOCOM O TOM, MCTOILIAIOTCS JIH
NpUpOAHbIE pecypchl 3emin. YenmoBek MOTpeONsieT B MUILY TJIaBHBIM 00pa3oM OpraHUYECKOe
BemecTBO. Kaplii 4yeaoBeK JOJDKEH MOTpeOaaTh B 1o okoyio 40 Kr msca, okono 20 Kr pheIObI H,
KpOME TOT'0, paCTUTENbHYIO NuUIly. OpraHnyeckoe BEeIIeCTBO, MOTPEOIIIEMOE YEIOBEKOM, SIBIISETCS
yacThl0 Ouomacchl 3emild, KOTOpas COCTaBiseT oOkoyio 2,7 - 10% T, a mogein 6 - 10°.
CrnenoBarenbHO, 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 lOxHoll Amepuke, pazBuBaromuxcs crpanax Adpuku u FOxHON A3zuu, rie orMevaercs
0COOEHHO O0O0JBIION MPUPOCT HaceneHus. B 3Tux permoHax ypoxaiHOCTh MHIIEHUIBI 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, MOHECEHHBIM IOCy1apcTBaMu BO BTopoil MUPOBOM BOMHE.

PacnipocTpaneHo MHEHME, UYTO 3€MHOW IIOBEPXHOCTHM YIpO’KaeT TNEeperpeB u3-3a
napHUKoBoro s¢dekra. Bpiensior cienyroomme NPUYMHBI  AHTPONOTEHHOTO  Ieperpena:
HAKOIUIEHWE COJIHEYHOW TEIJIOThl B pE3yJIbTaTe 4YeJIOBEYECKOW NEATEbHOCTH M YBEIUYEHHE
HHEPIuu, BbIpabaThIBAEMOI UeIOBEUYECTBOM. 3eMHasl aTMoc(epa 3a1ep>KUBAET TEIIO TOBEPXHOCTH
3eMu Tak JKe, KaK CTEKJIO COXpaHseT Teryio B mapHuke. [lapHUKOBBIN 3¢ (deKT ycmimBaeTcs ¢
YBEJIMYEHUEM COJIEpKaHMsI B aTMOc(epe YIIEeKUCIIOro ra3a U BOASHOro napa. [ 1aBHbI MCTOYHUK
YIJIEKUCIIOro Ta3a - MPHUPOAHBINA - JbIXaHHE pacTeHUW (HOYBIO) M JKMBOTHBIX — JIEWCTBYET B
TE€YEHHE HECKOJIBKHUX MWIINApAOB JIeT. BTOpoil MCTOYHMK — AaHTPOIOTE€HHBI — MIMPOKOE
HCIIOJIb30BaHNE YEJIOBEKOM IOPIOYHMX IMOJIE3HBIX MCKOMAeMbIX - yIisl, HeTH U ra3a (MeTaHa), Ipu
C)KMTFaHUM KOTOPBIX BBLIENISIETCA Yriekucaeld ra3. Ilo mepe pasBUTHUS NPOMBIIIJIEHHOCTH
KOJIMYECTBO YTJICKUCIIOTO ra3a B arMocepe Bo3pactaet kaxasie 10 net Ha 10%. Yke ceromns ero
B/BOE Ooublie, yeM Obu10 B atMochepe B koHIle XIX B. [Tapuukoslit ap ekt armochepsl BIUsSET U



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
BbIpa0aThIBa€T DSHEPIHI0 BO BCE BO3PACTAIOUIMX KOJMYECTBaX. OJTa OSHEPrus IMOCTYHaeT 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 ob1miecTBa. 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 PECYPCOB - CBHIPHEBBIX,
SHEPreTUYecKux; ObICTpoe 3arpsA3HEHHe NPUPOJHOM cpeasl - atMocdepsl, JIUTOChEpHI,
runpocdepsl. Bce 3T0 HakmagsiBaeTcss Ha OBICTPOE YBEJIWYECHHE UHMCIEHHOCTH 4YelIOBEUYECTBA.
CnepnoBarenbHO, 4YTOOBI BBIUTHM M3 KpuU3Hca, HEOOXOIUMBI pa3yMHOE CaMOOTpaHUYEHHE B
pPacxoJOBaHWU TPUPOAHBIX PECYPCOB, OCOOCHHO HHEPIreTHUYECKUX HMCTOYHHKOB; TMOJEpKaHHE
JUHAMHYECKOTO PaBHOBECHS MEXIYy MpPHUPOAONH U 4YeloBeKoM; (opmMupoBaHuE B 0O0ILIECTBE
HKOJIOTMYECKOTO CO3HAHUA. JTO TpeOyeT pa3pabOTKU HOBBIX METOAOJIOTMYECKUX M METOAMYECKUX
MOJIXOJIOB, B IEPBYIO OYEPEh B pAMKaxX €CTECTBO3HAHMS, KOTOPHIE ObI MOTJIM MO3BOJIUTH BBHIUTH U3
COBPEMEHHOTO SKOJIOTUYECKOTO KPU3HCA M PEIIUTh TII00ATBHBIE TPOOJIEMBI YEIIOBEYECTBA.

2. METOAUYECKHUE YKA3AHMUSA 11O BBIIIOJIHEHUTIO

JIABOPATOPHBIX PABOT

2.1 JIabopatopHas padora Nel (2 yaca)

Tema:OnpeneneHue TMHEHHBIX pa3MepoB (PU3UUECKUX TEJL.

2.1.1 Heap padorbl: M3yunTh TEOPUIO U MPAKTUKY MPOBEACHUS U3MEPEHHUS JTMHEHHBIX
pa3MepoB pa3IMYHbIX (PU3HUECKUX OOBEKTOB: JUTHHY, IIUPUHY, 00BEM, BpEMSI.

2.1.2 3apauu padoThI:

1. [Toyry9nTh IPAKTUIECKUE HABBIKYA U3MEPCHHS (PHU3NICCKUX BEITUYHH.

2.1.3 Ilepeyenb npudOpPOB, MATEPHAJIOB, HCIIOJIb3yEeMbIX B JIA0OPAaTOPHOIi padore:

1- macmrabHast TMHENKa

2- MITaHTeHIUPKYIIb

3-MUKPOMETP

4- MeTarm4eckuit Opycox

S-IIPOBOJIOKA PA3IMYHOTO TUaMeTpa

6- uIMHIp

2.1.4 Onucanue (xoa) paéoTsbl:

Teopemuueckoe obocHo8aHuUe:

A) obwue ceedenus: U3MEpPEHHE — 3TO CPaBHEHHE H3MEPSIEMON BEJIMYMHBI NapameTpa
npeaMeTa ¢ STAIOHHOW BeMMYMHON. Pa3nuyaroT 2 BUAa 3KCIIEpUMEHTANIbHBIX U3MEPEHUHN — MpsMOe
U KocBeHHOe. IIpu mpsmMoM wu3MepeHuu oImpelenseMas BEINYWHA CPaBHUBACTCS C EIUHHULIEH
M3MEpPEHUS] HEMOCPEACTBEHHO MPH MOMOIIM N3MEPUTENILHOTO Mprbopa (T.€. u3Mepsiemasi BEIMUUHA
OTCUMTBHIBAETCS HEMOCPEACTBEHHO 1O mIkane mnpubopa). I[Ipy KOCBEHHOM W3MEpEHHH —
orpezenseMass BeJIMYMHA BbIUKCISAETCS 1O (GopMylie, BKIIOYAIOMIEH pe3yabTaThl MPSMBIX
u3Mepenuil. Hampumep: omnpezaenseHue IUIOIAAM TEOMETPHUECKHUX  (QUTYp, ONpeAeTeHHe
CONPOTHUBIICHHS YYaCTKa LIETIH 110 CHJIE TOKA U HAIIPSDKEHUs, ONPeIeIEHNE KOHIIEHTPAlUH IPUMECH
10 UHTEHCUBHOCTH €€ CIIEKTPAJIbHOW JIMHUU U T.II.

HezaBucumo or cmnocoba wu3MepeHHe TOW WM HMHOW (U3NYECKOW BETMUMHBI
COIIPOBOKIAETCSl OLIMOKOM, MOKa3bIBaIOIIEH, Ha CKOJIBKO HMCKOMas BEJIMYMHA OTJIMYAeTCs OT €&
VCTUHHOTO 3HAYECHHS.



bB) Owubku usmepenuii: moapasaensatoTCs Ha: CUCTEMaTHYECKHe, CIydaifHble U TPUOOpPHBIE
OIIMOKH.

CucremMaTnveckre ONMMMOKH — BO3HUKAIOT MPH MHOTOKPATHOM MOBTOPSHHH M3MEPEHUN U
00yCIIaBIUBAIOTCS  HEUCIHPABHOCTHIO H3MEPUTENIbHBIX MPHUOOPOB, HETOYHOCTHIO  METOJI0B
U3MEPEHUIl W HCIOJBb30BaHUEM JUIsl PAcu€TOB HETOYHBIX JaHHBIX. CiydaifHble OIMOKA —
BO3HUKAIOT CIIy4aliHO MPH COBOKYITHOM JEMCTBHM MHOTUX (DaKTOPOB M OCTAIOTCS MPHU YCTPaHEHUU
rpyOobIX W cucTemarudeckux  omubOok. [IpubopHple ommbOku —  00yCIIaBIMBAIOTCS
KOHCTPYKTUBHBIMH OCOOCHHOCTSIMU M3MEpPUTENbHBIX MpuOopoB. [lo BenuunHe OMIMOOK, KOTOPHIE
MOTYT BHOCHTH TIPU H3MEPEHUU SJIEKTPOU3MEPUTEIBHBIE MPHOOPHI, Pa3IMYarOT CEeMb KJIACCOB
TOYHOCTH TPHOOPOB, KOTOphle oOo3Hauarorcst mudpamu: 0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0. Ludpa
KJIacCa TOYHOCTHU IMMOKA3bIBACT BEIUYMHY OTHOCHUTEIBHON OMIMOKH B MPOIEHTaX MPU OTKIOHEHUU
CTpEJIKK Tprbopa J0 IMOCIEIHEro NeJeHUs MKalbl. AOCOIIOTHAs OmMOKa MpuOopa MpH JFOOOM
OTKJIOHEHUH CTPEJIKU OJWHAKoBa. [103TOMY MpU MEHBIIMX OTKIOHEHUSX CTPEIKH OTHOCHUTEIIbHAS
ommbOka Oonbire. Hampumep, ecnu y mpubopa kimacca 0,2 mkana comepkut 150 aeneHwmid, TO
OTHOCHUTENIbHas ommoOka Ha Bce 150 nmenenwmii cocraBut 0,2%, a abcomroTHast ommbka paBna 0,3
neneHus. [Ipu OTKIIOHEHUHW CTpENKH Ha 25 neneHuid aOcooTHas ommoOka Ta xe — 0,3 meneHus, a
OTHOCUTEJIbHAs OIIMOKa Ha Bce 25 aenennii coctaBut — 1,2% (150:25=6; 0,2x6=1,2).

B) O6pabomxa pe3ynomamos uzmepenuii:

o _x1txp+tx g
Cpennee apuMETHIECKOE U3MEPSAEMBIX 3HAYEHUI: <X> = L= =E=(])
n

IJ€ X1 X3...X,- 3HAUEHHE U3MEPEHHOM BEINYMHBI; N — YHUCIO U3MEPEHHUH.

3areM ompeaesnsaoT abCONIOTHYI0O U OTHOCUTENbHYIO OLIMOKM M3MEpEeHUN. AOCOTIOTHASA
omMOKa OTAeJBbHOI0 H3MepeHHsl — 3TO a0COJIIOTHOE 3HAYEHHE DPAa3sHOCTH MEXAYy CpEeIHUM
apudMeTndecKkuM <X> U KaXIbIM U3 OTJCIBHBIX PE3yJIbTaTOB U3MepeHui - Ax; =|< x > —x; |

Cpennsis aGcosroTHasi ommoOka — cpenHee apupmeTHyeckoe aOCOIOTHBIX OIINOOK
|Axy [ +1Ax 2|4 +1Axy | X q1Ax]

n - n
AbcomoTHas ommMOKa YyKasblBaeT JBa 3HAYCHUS M3MEpsAEMON BEJIMYMHBI, MEXIY

KOTOPBIMH HAaXOJWTCS HCTHHHOE 3HaueHue. Hampumep, B pe3ylbTaTe H3MEpPEHUH IuameTpa
npoBosioku monydmwm: < d >=24MMu < Ad; >= +0,1MM. DTO 3HAYAT YTO HWCTHUHHOE
3HauUEHUE TUaMeTpa MPOBOJOKH HAXOIUTCS B HHTepBaie Mexay 2,3 u 2,5mMm.OTHOCUTeIbHAsA

omudKa — 3TO OTHOILIEHUE CPeAHEN aOCONMIOTHON OLIMOKU K CpeAHEMY pe3yibTaTy U3MepeHuil: £

_<Ax;>
<x>

pacripesiesieHus], TO BMECTO CpeHeH aOCONOTHOM OIMOKY ONpeessieTcs CpeaHsisl KBaApaTHYHas

(Ax;)? S
oumbka — S= ’ ?:1n(n—ll)' OtHocuTenbHas ommbKka B JaHHOM cilydae papHa Eg = —.
- X

OTtHocuTenbHas ommoOKa 3To Oe3pa3MepHasl BeIMUYMHA, €€ OOBIYHO BBIPAXKAlOT B IMpoleHTax. J{is
3TOrO €€ Haslo YMHOKUTB Ha 100%.
Ilosinasi aOcosloTHasi ommMOKa cpeaHero 3HavyeHus ( ¢ yuérom mnpubopHoil (&) U

OTJIIeNbHBIX U3MepeHul - < Ax; >=

. Ecn H3MepeHHfI ObLIO AOCTATOYHO MHOI'0O M OHH IMOAYHUHCHBI 3dKOHY CTATHCTHYCCKOI'O

ciyJaitHoit (Sy) omubkm): Aoys= /6% + s2,- . Ecnu ofna u3 omuboK MeHbIIe Apyroii B 4 pasa u
OoJee, TO €€ MOKHO HE YUUTHIBATh.

Ecnu onpenensemMas BenuunHa A CBsi3aHa C HEMIOCPEICTBEHHO U3MEPSIEMbIMH BETMYMHAMHU
B u C Beipaxenuem A = BC, TOo oTHocuTe/JibHAs OmMMOKA BeJIHMYHHbI A paBHa CyMMe

OTHOCUTENBHBIX ommmbok BennuuH B u C T.e.
AB

E=—

B
IpU JEJNEeHUU JABYX M3MepseMbIX BenuuuH. Ecnmu A paBHa cyMMe WM Pa3HOCTH HU3MEPSIEMbBIX
BennunH B u C, T.e. ecmu A = B£C, To aGcosnoTHass ommdka A paBHa cymMMe aOCOJIOTHBIX

AC
+ -2 abcomrotHas omnoka AA = EA. OTHOCHUTENbHBIE OIIHOKH CKIIAALIBAIOTCS U

AA .
omn6ok B u C: AA = AB + AC. OtHOocuTenbHas OmMOKa B JaHHOM ciiy4yae £ = X.OKOHH&TCJ‘IBHHI/I

pe3ysbTaT U3MEPEHU 0OBIYHO 3aIIMCHIBAIOT B CTAaHAAPTHOM (hopme:
- BHayaJjie 3aMuchIBaeTCs Ha3BaHUE OIpeaesieMol (U3N4ecKoil BETMUNHBL;



- 3aTeM MUIIEeTCS OYKBEHHBI CHUMBOJ OINpenensieMo (PHU3MUECKOW BETUYMHBI, 3HAK
paBeHCTBa M B CKoOKax e€ cpeiHee 3HAYCHHUE TUTFOC-MUHYC CpeHss aOCcoyroTHas omwulkKa, 3a
CKOOKOH yKa3bIBaeTCs €IMHUIIA U3MEPEHUS;

- OT/IETILHO 3aMMCHIBAETCS 3HAUEHHE OTHOCUTENIbHOM OMIMOKH B MPOLIEHTAX;

- OKOHYATEJIbHBIE PE3YIbTATHI 3aKIIIOYAIOTCS B OOIIYIO paMKYy.

Cpennee 3HaueHue, MoJiHAS a0COIIOTHAS OIIKMOKA U OTHOCUTEIbHAS OIIUOKA OKPYTIISIOTCS
10 CIIEAYIOIIMM IPaBUIIaM:

- BHAYaje OKPYMIAIOT J0 OJHOM WM JABYX 3HayYallUuX UU(p CPEIHIO abCONIOTHYIO
omnOKy (ecnmu crapmas mudpa Oosnbine 4, OCTABISAIOT OJHY 3HAYallyl0 LUQPY, B OCTAIbHBIX
CiIy4asix — JIBe);

- 3aTeM OKPYIJIAIOT CPEIHEEe 3HAYCHUE JI0 Pa3psiia, COBIAJAIOIIEIO ¢ MMM Pa3psaoM
a0COJIFOTHOM OILMOKY;

- OTHOCHUTENIbHYIO OHIMOKY 3alMCBIBAIOT B % C TOYHOCTBIO JI0 JABYX 3HAUAIIMX LUD.
Hanpumep, 3anuch OKOHYATEIHHOTO pe3yjbTaTa omnpeaesieHus o0bEéMa HUIMHAPUYECKOTO Tella
UMeeT BUJI:onpeJieIEHHON PHU3UIECKON BEJTUUUHBI:

OO0BEM MUIMHIPUYECKOTO TeJIa

V = (10, 43 £+ 0,25) cum®

IIpM yCTAHOBJIEHHHM MX PABEHCTBA, KOTrAa
e O TI0Jb30BATHCS CIEAYIOIUM IPaBHIOM
E =2,4% €CIIM MOAYJIb Pa3HOCTU CPEAHUX 3HAYCHUN
I UX aOCOJIIOTHBIX OIIMOOK, CpaBHHUBaEMble

BCIITANHEI MOKHO CUWTATH PAaBHEIMI TOTH COBIAMAONIMME B TMpejeiiaX OMUOOK W3MepeHwil. B
NPOTHBHOM Clly4yac JIaHHbIC BEJIMYMHBI CYUUTAIOTCS HEPABHBIMU WJIM HECOBMAJAOIUMU. [Ipy Takom
CpPaBHCHHH B TIpEJIeliaX YKa3aHHBIX OIMUOOK, €CIIM M3MEPECHHAs BEJIMUMHA HE COBIIAJACT HAIIPHUMEP
¢ TabinuHoM (OoJiee TOYHOM), MOKHO T'OBOPHTh O HAJIMYHUU B HM3MEPEHHUSIX CHCTEMATHYCCKOMN
omunOku. PaccmoTpum  nBa  mpuMepa  peImIeHUs  3aqad  Ha  ONpEACNiCHWE  OUMIMOKHU
uzmepenuii. [lpumepl. Tlpu u3mepeHun mnepuona KojdeOaHWI MasTHHKA IMOJYYCHBI CIICIYIOIIUE
pesyneratel: T;= 3,1; T, = 3,2; T3 = 3,0; T4, = 3,5; Ts = 3,3; T¢ = 3,2c. Onpenenure CpeaHIO0
KBAJIpAaTHUHYIO OMIMOKY TepHoAa, OTHOCUTEIbHYIO OMIMOKY M MPEACTaBUTh OKOHYATEIbHBIN
pe3yabTaT B CTaHAApTHOU (hopme.

P e m1 e 1 u e. Haxonum cpeaHee 3HaueHue neproa:
31+32+30+35+3,3+32

= G ~ 3,22cC.

OxpyrieHrne NpoMeKyTOYHOTO pe3yibTaTa MPOU3BEAEHO 10 TPEX 3Havamux udp. Jlaiee
BBIYKCIISIEM a0COTFOTHBIE OMIMOKH OTAENBHBIX H3MepeHuii mo popmyie: AT;=|< T > — T;|

ATy = [3,22—- 3,11 = 0,12; AT, = |3,22— 3,2| = 0,02; AT; = [3,22—-3,0] =
0,22; AT,=|3,22 — 3,5 |=0,28;ATs=|3,22 — 3,3 |=0,08; ATs=|3,22 — 3,2 |=0,02c.

3aTeM HaXOJUM CPEIHIOI0 KBAJPATHUHYIO OMIMOKY CpEHETr0 3HAUCHUS Iepruoa:

Seps = (BT = /5127 + 0,022 + 0,227 + 0,282 + 0,082 + 0,022/30 =0,0703
<Tr> — n(n-1) - , ’ ) ’ ) ) / =V, C.

<T>

Bbruucnsem  OTHOCHTENbHYIO OWIMOKY cpenHero 3HadyeHuss nepuoga: E_ps = 0,0703-
100%/3,22 =2,19%.

B oxoHYaTenbHOM pe3ysbTaTe BEMTUUUHY S_rs OKPYTJIsieM 10 OJHON 3Hauamied Hudpsl, a
OTHOCHUTEJIbHYIO OIIMOKY 710 ABYX 3HAYaIIUX LUPP.

Omeem:

Mepuoa konebaHMi MaATHMKA

IIpu| 7=(3,2240,07)c AX OIMOOK M3MEpEeHMH oIpenenseMoe 3HaueHHe
TIOTHOCTH ] rauenue pr ecmn p = (0.9567 £0,0003)r/cm® ;
pr=(0.95614 E<r>=2, 2%




NmeeTcs mu cucreMaTtuyeckasi OmoOKa mpy OnpeaeIeHIH IIOTHOCTH?
r
P emenue: Cymma abcomoTHbix omnbok cocrasiser 0,0004—. O1a cymMma MeHbIIE 110
cM

) o r
MOZYJII0 MX cpeiaHux 3HadeHui, paBHou 0,0006—. CrnenoBarensHo, JaHHBIE PE3YIbTAThl HENb3s
CcM

CUMTATh PaBHBIMH B Npejenax omHubok u3mepenuil. Tak kak p > pr KOTOpas TO B M3MEPEHMAX
JIOTIyIlIEHa CHUCTeMaTHueckas oOlIMOka, KOTopas TMpuBela K 3aBBIIIEHHOMY pe3ylbTary [0
CPaBHEHHIO C TAOJIUIHBIM.

Omeem: 3HaueHHs IUIOTHOCTH P U Pr B Ipejie/iaX oIMOOK M3MEPEHUM HE PaBHBI; IIPU
U3MEpPEHHUH P JONylIeHa CUCTeMaTH4yecKas ouroKa.

3apanume Nel M3mepeHue HOJIUHHBI CTOPOH JeTand B (GopMe MNPsSMOYTOJIBHOTO
napajuiejenumesa mpoBOAIOCh TAHTCHIUPKYIEM ¢ TOYHOCThIO 0,1MM; pe3ysbTaThl U3MEPEHUIA:
12,6, 15,3 u 18,7MM. Omnpenenute o0bEM neranu. OKOHYATEIbHBIE PE3YIbTaThl 3AMMIIUTE B
cTanmapTHOd (opme ¢ yd€ToM aOCONIOTHOH M OTHOCHTEIBHOW OIIMOOK, a TakKe IPaBHII
OKPYTJICHUSI.

3aganue Ne2 Ompenenute aOCONIOTHBIE ONMIMOKH OTACIBHBIX WU3MEPCHHH W CPEIHION0
KBAJIpAaTUUHYIO OIIMOKY CpEAHEr0o 3HAYeHUS BEIWYMHBI A, eclid npu e€ H3MEepeHUH ObLIU
NoJIydeHsl cienyrommue pesynbrarel: 38.21; 39,11; 37,98; 38,52; 39,32; 37,94; 37,09¢? Kakyto
bu3nYeCKyI0 BEIUYUHY MpeacTaBiseT A?

2.2 JlabopaTopHasi padora Ne2 (2 yaca)

Tema:l3mepenne yckopeHus CBOOOTHOTO MaAeHUS

2.2.1 Hean padorel: V3yunTh TEOPHIO M MPAKTUKY CBOOOIHOTO MaJEHUS T€N U U3MEPUTh
yCKOpeHue CBOOOHOrO MaJeHHsI C IOMOIIBIO MPUOOpa A7 U3YUEHUS JTBUKEHUS Tell U C TOMOIIBIO
MaTeMaTUYeCKOro amnrapara.

2.2.2 3agauu padoThI:

1. HayunTtbcst mpaBUIIbHO PACCUUTHIBATH MTAPAMETPHI AJAIOLINX TEJ

2.2.3 llepeyenb NpuOOPOB, MATEPUATOB, HCI0JIBL3YeMbIX B J1a00paTOPHOIi padoTe:
1- metammueckuit 6pycok pazmepom 4X 25 X 40 mm.

2- 6ymaxnast neHTa pazmepom 20X 300Mm,

3- MOJIOCKa KOMMPOBAIBbHOM Oymaru pazmepom 20X 300MM

4- xenod

5- mTaTuB Ja00paTOPHBIHA

6- 2JIEKTPOMArHUTHBIA OTMETYNK BPEMEHHU

7- uHEeKa U3MepHUTeIbHAs.

2.2.4 Onucanmue (xo1) padoTsI:

Teopemuueckoe 0obocHoBaHue:

A) obwue ceedenus: CBOOOTHO TMAMAOIMIMK TPy3 ABUKETCS PaBHOYCKOPEHHO C

M
YCKOpEHHEM ( —9,8C—2; TOrJa NCPEMCIICHUEC I'Py3a BHU3 (HO OoCH y) 3aBUCUT OT BPEMCHH I10 3aKOHY

2
_gt
COHpOTI/IBHeHI/IeM BO3yXa r[peHe6peraeM. IIo MCTKaM, OCTaBJICHHBIM Ha 6YMa)KHOﬁ JCHTC

SJICKTPOMAroHuTHBIM OTMCTYUKOM BPCMCHU MOIKHO HalTH 3HaYE€HUE NEPEMEIICHU 0 OCH VY, VY,
OTHOCHUTCIIBHO TOYKH ITaACHUS B 000 MOMEHT BpEMCHU tn = nT, rae N 4ucjao MHTECPBAIOB MEKAY

2
t
MeTKaMu, a T, IpOMEXYTOK BpeMeHU Mexay 3TuMu unrtepBaiamu. Cornacho (1) y, :ng =
TZ
I n(n=123..). (2)
2 2
o o o T
Tak xak paccrosHue wmexnay O0-ii u 1-ii MeTkoil paBHO y1 = gT TO,
Yn — 2

COOTBCTCTBCHHO IIPU PAaBHOYCKOPCHHOM ABUXXCHUUN OTHOLICHUC n

V1

. 2
N3 popmysnsl (2) MOXKHO HAWTH YCKOPEHHUE CBOOOIHOTO MAJACHHUS: { =n2yT"2 n=123..).




Ecnu Teno OpolieHO BEPTUKAIBLHO BBEPX, TO €ro CKOPOCTh B JTFOOOH MOMEHT BpEeMEHU
ompezensercs mo Gopmyne: V=vy—g-t. Ecium Teno OpomeHo BepTHKAIbHO BHHU3, TO €ro
CKOPOCTh B JIFOOOH MOMEHT BpeMEeHH ompenensercs mo dopmyne: V=vy+g-t. I'me v, -
HayvaJbHasi CKOPOCTh TeJa, a t - BpeMsl €ro MoyiéTa K MOMEHTY U3MEPEHUS CKOPOCTH.

IIpumep 1: Teno cBobogHo mamaer ¢ BeicoThl 1000M. Ha 3emumo. Ompenenure Bpems
naJieHus Tena.

,ZH
P e w1 e H u e: Bpems nagenus tena onpenensercs no ¢popmyne: t= [—. [loacrasmisiem B
g

M
dbopmyy 3HAYCHHS :9,8C—2 n H=1000m. OtBeT:14,14c.
IMpumep 2: C kakoil BEICOTHI MaAaJIO TEJO, €CJIM OHO JIeTeNo A0 3eMiu 60c.

,ZH
P e w1 e v u e: Beicora najienus tena onpenensercs u3z Gopmyibl:t= 7—)

t? = %—> t?- g =2H — H= “qzi = m-z—m2:18000M. OtgeT: 18kM.

3aganne Nel Temo 4 OpocaloT BepTHKAIBbHO BBEpX co ckopocTbio 20m/c. Ha kakoii
BBICOTE€ HAXOAMJIOCH Telo b, KoTopoe Oyaydu OpOILIEHHOE C FOPU3OHTAIBHOM CKOPOCTBIO 4 M/C
OJIHOBPEMEHHO C TE€JIOM A, CTOJIKHYJIOCh C HUM B moJyiére? PaccTosiHue 1mo rOpU30OHTAIM MEXAY
UCXOJIHBIMU IOJIOKEHUSIMU Tel paBHO 4M. HaliTu Takyke Bpemst IBUKEHMS TeJ 0 CTOJIKHOBEHUS U
CKOPOCTH Ka)KJIOTO Tejla B MOMEHT CTOJIKHOBEHMsI. HauepTuTh cxeMy JBUXKEHUS TEll.

3aganme Ne2 Temo mamaer ¢ BbicoThl H 6e3 HauanapHOR ckopoctd. Ha BeicoTe h oHO
YIPYro yaapsercs o IUIOIMIAJAKY, PacrojoxkeHHyIo moj yriom 30° k ropusonTy. Haiftm Bpems
najzeHus tena. HauepTuTs cxemy JBUKEHUS Tea.

3aganme Ne3. CBoOoaHO Majaroliee TEIO B MOMEHT yjaapa O 3€MJII0 UMENO CKOPOCTb,
paBHyto 40m/c. OnpenenuThb: ¢ Kakoil BEICOTHI N M CKOJIKO BpeMeHH t maiaio Tejo.

2.3 JlabopaTopHas padora Ne3 (2 yaca)

Tema:M3yuenue nBuxeHus Tena, OPOIIEHHOIO TOPU30HTAIbHO

2.3.1 Heas padorbli: M3MepeHue napamMeTpoB JIBUKEHHS Tesla OpOIIEHHOIO
TOPU30HTAJIBHO: HayallbHasi CKOPOCTh, BpeMs M0JIETA, JAIbHOCTh MOJETA.

2.3.2 3apaum padorei:IlonyunTs mnpakTUYEeCKWe HABBIKM HW3MEPEHUs IapaMeTpoB
TOPU30HTAJIHO OPOILIEHHBIX TEJ

2.3.3 llepevyeHb NpuGOPOB, MaTEPUATOB, HCI0JIb3yeMbIX B J1a00paTOPHOIi padoTe:

- CTAJIbHOM LIapUK,

- JIOTOK JTyrooOpa3HbIH,

- (paHepHas nocka ¢ neHaaoM Uil Mpuéma 1apuka,

- LITAaTUB JIAOOPATOPHBIH,

- OymaxkHas JieHTa pasmepom 300X 40mM,

- I10JIOCKa KonupoBajabHOU Oymaru pazmepom 300X 40mm,

- muct 6ymaru pazmepom 200x 300Mm,

- TMHENHKa U3MepUTENbHasl.

2.3.4 Onucanue (xoa) padoTsi:

Teopemuueckoe obocnoeanue: JIBUKEeHUWE  IIapHKa, OPOLIEHHOTO TOPU3OHTAJIBHO C
BBICOTHI N,ITporicxoauT B BepTHKaabHOM IiockocTu XOY (OX-ropu3oHTanbHas 0Ch, HaIlpaBieHHAs
B 11paBo,0Y — BepTHKaIbHAs OCh, HAIIPABJICHHAs BHU3). 32 HA4yaJ0 OTCYETa BHIOpaHa TOUKA BBLIETA
mapuka. [lo um3mepeHHbM BbicoTeh u nmampHOCTH monéTa. KoopmuHarta X mpu paBHOMEPHOM
IPSIMOJIMHENHOM JABM>KEHUU

ompexaensercs mo ¢GopMmyie = xo+ v, t. PaBHOYCKOpEHHOE JBMKEHHE OIMUCHIBACTCS
o U470
(GopMynamMu: YCKOpEHHE B JTI000H MOMEHT BPEMEHHU A = - .
— Uxt+vox,

a, = ]
x t



Ve = Vo T a,t

PaCCTOSIHI/IC, HpOfIIIGHHOG TCJIOM IIPpU PAaBHOYCKOPCHHOM JIBUKCHHHU, OHNPCACTIACTCA I10

ayt?

t vZ—vf,
bopmyne: x = xy + vt + S WIS, = ———=

2a,
Takum obpazom: X = xp+ v,t - KoopauHara X mpu paBHOMEPHOM HNPSIMOJIHHEHHOM

ABHUKCHUMU B JII000ii MOMEHT BpEMEHU

P+vg

C_i = 2 _ YCKOpPEeHHE KAK BEKTOPHAasi BEJIMYHUHA.
_ UxtVoyx

a4y = =" - CKaJIsIPHasl Be&;IHIMHA YCKOPEHHSI.

Uy = Vo, + Ayt - CKOPOCTH B J1H000H MOMEHT BpeMeHH i

a,t?

2

X =Xy + vt + - KOOpAMHATAa X NPH PABHOYCKOPEHHOM /[BH)KEHMH B JIIO-

0oii MoMeHT ¢
U%_V(%x
2ay
Ipumep Nel: CHapsin BbUIETaeT M3 JyJia OPYIWs C HadalbHOH cKopocThio 580M/c mon
yriom 20° k ropu3onTy. CKOIBKO BPEMEHM CHAps HaxomuTcs B Bomyxe? Kakoe paccrosuue oH
IIPOJIETUT 10 CONPUKOCHOBEHMSI C MOBEPXHOCThIO 3eMiM? KakoBa mMakcuMmanbHasi BbICOTa IOJIETA
cHapsa?
(Jlano: vy=580m/c; @ = 20°;g = 9,8m/c?. Haiitu:t,h u [)

Sy = - IyTh 110 KOOpAUHATE X (MOJIYJIb)

:} A

v

C?: Vox 6

P e m e H u e: CkopocTh CHapsiia 1O TOPU3OHTY PaBHA: U, = Uy, = Uy COS @ = CONst,
V), = Ugy+gy t=Vj Sina@ — gt -CKOPOCTh CHapsijia MO BBICOTE B JIOOOH MOMEHT BpemeHH. Bpems
noxbEMa CHapsiJa Ha MaKCHMaJbHYIO BBHICOTY M BpeMs €ro majieHus OyAyT OJIMHAKOBBI: tq- BpeMs
noabEMa CHapsiJa Ha MaKCHUMaJbHYIO BBICOTY PAaBHO i, - BpeMs €ro MaJeHusl.

Pacuntaem Bpems mopbéMa CHaps/ia Ha MakCMMalbHYIO BbICOTY. B oToit Touke v, = 0.

Bpems mogpéma CcHapsga Ha  MakCMMaJbHYIO  BBICOTY pacuuThiBaeM 10  (opmyre:
vy sin a

L I

= vy sina — gt; orcioga crenyet: vy sina —gt; = 0. t; = ; oOIee BpemMsi MoJIéTa
2vg sina 2:580:0,34

9,8

Uy

cHapsaat= 2t; = =41c.



v cos a-2vq sin a vg sin a cos a 173 sin2 a

AATBHOCTh MOJéTa [ = vy, t = ; = . == =224 (xm)

@ _v% sin a?
29 g

3apanue Nel. Manpuuk chexall Ha caHKax ¢ ropsl 1nuHHOI0 40M. 3al10c., 3TeM mpoexain 1mno
TOPU30HTAILHOMY y4acTKy et 20M. 10 octaHoBKU. [TocTpouth rpaduk IBUKEHHUS U OMPEICIIUTS:
CKOPOCTh JIBHJKEHHUSI MajlbUdKa B KOHIIE TOPKH Uq; YCKOPEHHE Ha Ka)XJOM U3 YYacTKOB 4 U d;;
o01iee BpeMst IBUKEHUSAL U CPEIHIOK0 CKOPOCTh JBMXKEHHS HA BCEM MYTH. U,

3aganue Ne2. Kamens nagaer B maxty. Yepes 6¢. CubliieH 3ByK yaapa o 3eminto. Haiitu
ri1yOuHy 1maxTel — h.

2.4 JIabopaTopHas padora Ned (2 yaca)

Tema:3Mepenne yienbHOM TEMIOEMKOCTH BEIIECTBA

2.4.1 Ueap padoThI: OINpeleNeHUE YICIbHOW TEIIOEMKOCTH PA3IMYHBIX BEIIECTB U
yOexaeHre Ha MPaKTHKE 3a JEHCTBHEM 3aKOHA COXPAHEHHS SHEPTUHU MPUMEHUTEIHHO K TEIJIOBBIM
IIpOLIECCaM.

MaKcHMaJibHasi BHICOTA MOJIETa CHAPsiAa HaxoauM 1o Gopmyite: h= = 10km.

2.4.2 3agaum paGorbl:[lonydyuTh TPAaKTUYECKWE HABBIKM HM3MEPEHHS  yIeIbHOU
TEIIOEMKOCTH Pa3IMYHbIX BEIIECTB

2.4.3 Tlepeyenb NpuOOPOB, MATEPHATOB, HCIOJIB3YeMbIX B J1a00paTOPHOIi padoTe:

- KaJIOPUMETP C BOJIOM,

- YaHUK.

- LWWIMHAP METANINYECKUH,

- IPUCTIOCOOTICHHE IS YAAJICHHUS IMIMHAPA U3 BOIBI

- Oymara ¢puiIbTpOBalIbHAS,

- BECBI C TUPSIMH,

- TEPMOMETD.

2.4.4 Onucanue (xo1) padoThbI:

Teopemuueckoe obocnoganue: VineanbHble Ta3bl MOAYMHSIOTCS YPAaBHEHUIO COCTOSHUS
o m
MenpeneeBa — Knaneitpona pV = —RT
u

I'ne p - naBnenue rasa; V - ero o6b€M; M — Macca rasa; {4 - MoJisipHasi Macca (OHa pa3Has

JUISL pa3JIMYHbIX TA30B U HaXOIUTCs Mo Tabs. Menzaeneesa; R - yHUBepcaibHasl ra30Bas IOCTOSHHAS
o 2

(R = 8,31 Ix./Momp* K). OcHOBHOE ypaBHEHHE KHHETHYECKOI TEOPHHU T'a30B HMEET BHI P = EnWO
2 ‘)'Yl()v_2

==n
37 2

A€ n — 9YUCJI0 M OJIEKYJI B €IUHUIIE O6’béMa; W() — CpC€AHAd KHHCTHYCCKAs SHCEPTHUA

MOCTYNATCIIbHOI'O JABUKCHUSA OIHOM MOJIEKYJBI; My — Macca OJIHOM MOIJICKYIIbI; V v — CpCaHAA

R
KBaApaTU4YHas1 CKOPOCTb MOJICKYIIL. Yucao MOJICKYJI B CIHWHUIIC o0bemMa n = %, rac kzm -

nocrossHHas bonbimana; Ny — uuciio ABOraapo —3TO YHCIO MOJEKYJI B OJHOM MOJIE JI0OOro
raza.( Ny = 6,02 - 20%3monb "1 k = 1,38 - 10723 /:)x/K ). Mosib paBeH KOIMYeCTBY BeIIecTBa,
CoJIepKalEMy CTOJIBKO e CTPYKTYpPHBIX 3JIEMEHTOB, CKOJIBKO COJIEPKHUTCS aTOMOB B yriepoje -12
maccoii 0,012kr. CpeHsis KUHETHYeCKas SHEPrHs MOCTYNATEeNbHOIO IBMKEHHS Mojekyn W, =

3
EkT.MOJl}ZpHa}Z macca - macca 00Ho20 Mo eeujecmsa .Monapnas macca pagua npousgeoeHuo

Maccol 00HOU MOIEKYIbl 8ewecmsa Ha yucio Agozaopo  .Monsipnasa mdcca eewjecmea — macca
00H020 MOs 6ewecmsd. /s OmOenbHbIX XUMUYECKUX JIeMEHMO8 MOIAPHOU MACCOl ABJAemcs
macca 00HO20 MOJL OMOENbHBIX AMOMO8 IMO20 dNeMeHma. B smom cayuae monapnas macca
9/leMEeHmMA, BbIPANCEHHAS 6 2/MONb, YUCIEHHO CO08nadaem ¢ MAcCCOU amoma d1eMeHma,
8bLIPAJICEHHOU 6 a.e.M. (amomHas edunuya maccol). OOHAKO HAOO YEMKO NPedCmAasisimeb PAZHULY
MedAHCOY MOJIAAPHOU MACCOU U MOAEKYJAPHOU MACCOU, NOHUMAS, YMO OHU PABHbL UL YUCTEHHO U
omauyaromcs no pazmeprocmu.[1]



MonsapHvle maccvl C10MHCHBLIX MONEKYTT MONCHO ONPeOenums, CYMMUPYs MOTAPHbIE MACCH
BX00SAUUX 8 HUX ITIEMEHNOB.
Hanpumep, monsapuas macca 6oovr (H20) ecmv MH20 = 2 MH +MO = 2-1+16 = 18
(e/monw).
— 3RT 3kT n
CpenHsisi KBaJgpaTH4YHAsi CKOPOCTb MOJIEKYJI \/E = \/; = \/m:o rae mo = -
DHeprus TeIIOBOTO JBUKEHUS MOJIeKy I ( BHYTpEHHss SHEprus UaeaabHoro rasa): W = %%RT rie
[ — 9HUCIo cTereHed cBOOOIBI MOJEKYN ( JUIsi OJTHOATOMHOTO Ta3ai=3; IBYXaTOMHOIO rasail=>;
MHOT'0aTOMHOTO ra3zai=6). CBs3b MEX]y MOJIIPHON TEIUIOEMKOCThIO C U YACIBbHOU ¢ CleNyeT U3

N i
cootHoweHUs C= pc. MonsipHasi TEIJIOEMKOCTh ra3a MpH HMOCTOSSTHHOM 00béme C, = ER’ npu

IIOCTOSIHHOM [JaBJICHUU Cp = (C, + R. TenjaoeMKOCTh Tella ONpPENesieTCs KaK MPOU3BEIICHUE €ro
MaccChl Ha yJEIbHYIO0 TEIIOEMKOCTh C= cm.
[lepBoe Hauamo TepMOAMHAMUKH 3amuchiBacTcss B Buae dQ =dW +dA . dna

_3m
OJIHOATOMHOTO HJEaJIbHOTO Ta3a BHYTPEHHSs OJHeprus paBHa: W= E_RT . PabGora B
U

tepmoaunamuke: A =p Av (pa6ota camoro rasa); A=—A! - paGora BHemmHmX cHI(Hax Ta30M).
KosinuecTBO TemJI0oTHI — Mepa W3MEHEHHs BHYTPEHHEH SHEpPruu INpH Teruionepenade : Q =

w Jx
cm(ty; —t;) Tae ¢ — yaeJbHas TeMI0EMKOCTh BellecTBa, KOTOpas H3MepseTcs B (ﬁ)'
-

IMapoo6pa3oBanmne mpPoOHCXOAUT NP Q =7rm rae ¢ — yAedbHas TeIUIOTa MapooOpa3oBaHUs
BemiecTBa. [l1aBjenne nmpoucxoaut npu Q = Am rae A - yaenpHas TeIioTa IJIaBJICHHs BEIIeCTBa.

Ipumep Nel: B kanopumerp, rae Haxoaunack Boga my= 0,20kr. [Ipu Temneparype t;
=20°C, Bmmu Boxy my,= 0,30kT., TemmepaTypa KoTopoii t, =80°C. ITocie 3Toro B KalnopuMeTpe
ycTanoBuIach Temmepatypa t=50°C. Kakosa TemnoémkocTs kanopumerpa C?

P e m e n u e: Bona, umeromias t, nepeaaét KOJIUIECTBO TEILIOTHI

Q1 = myc(t, —t) ; Boma, uMeromas t; moaydaeT KOJUIECTBO TEILIOTHI

Q, = myc(t — t,); Kanopumerp nonyqaer Q3 = C(t — t1);

CornacHo ypaBHEHHIO TemioBoro Oananca: Qq = Q, + Q3 — myc(t; —t) = myc(t —

. _clma-(ta—t)—my-(t—t1)]_4200(0,3-30—0,2-30)_ Jox
£,)+ C(t — t,); C — = - =420(%)

OTBer: TermoéMKOCTh Kanopumerpa C =420(%K)

3apnanue Nel: Pacuurtarh ¢ Kakoil BBICOTHI JIOJDKHA TajaTh Karuisl BOJABI, TEMIlepaTypa
kotopoit 20° C, 4ToObl TIpH ymape O 3eMIi0 oHa ucmapunack? CONPOTHBIEHHE BO3LyXa He
yunthiBaTh.3ananme Ne2: Ilytém Teopermueckux pacu€ToB HalTu uucio aromoB menu(N) B
1m3 3aganme Ne3: OO6paser anmasza COIEPKUT 10%2aromoB. M3BeCTHO UTO P(MIOTHOCTH) aMaza =
3500xr/. Haiftu 00bEM, KOTOPBIH 3aHUMAET 3TOT oOpasell.

2.5 JladopaTopHas padota Ne5 (2 yaca)

Tema:3ydyeHue >1eKTpUYECKOro Mmois

2.5.1 Heab pa6orbl: V3yunTh XapaKTEPHCTUKY IMapaMeTPOB DJEKTPUUYECKOTO TONS U
OCHOBHBIE 3aKOHBI JJIEKTPOCTATUKH.

2.5.2 3anaunm pa6orbl:[lonyuynTh MNpakTHYECKHE HABBIKM pacuéTa HanpsKEHHOCTH
SJIKTPUYCCKOT'O ITOJIA B pa3JIMYHBIX €T0 TOUKaXx.

2.5.3 IlepeyeHb NpuOOPOB, MATEPUATOB, HCIOJIB3YEeMbIX B J1a00paToOpHOii padore:

1- mIacTUHKU METAJUIMYECKHUE — 2IIIT.

2- IIJIAaCTUHKA CTEKJISTHHAs

3- MacmTabHast TMHEHKa

4- W TaHTeHIIUPKYJIb

2.5.4 Onucanmue (xo1) padoTsi:



TeopemuquKoe obocHosanue: CYH_IGCTBYIOT JABa TUIIA OSJICKTPUYCCKUX 3apsaJ0oB —
IMMOJIOKHUTECIBHBIC W OTPHULATCIBHBIC. O,I[HOI/IMéHHI)Ie 3apsAAbl OTTAJIKMBAKOTCH, paSHOI/IMéHHLIe

- @ > __.,@f____

g>0 (g<o

MIPUTSTUBAIOTCA.

YCTaHOBNEHO, YTO S3JCKTPUYECKHUH 3apsi JUCKPETeH. DJIEMEHTApHBIA 3IIEKTPUUYECKHI
3apan e = 1,6 - 10719 K. Dmektpon mmeer maccy m, = 9,11 - 10731 kr., npoton mmeer maccy
m, = 1,67 - 10727 kr. M. @apaneld yCTAaHOBWJI M 3KCIEPUMEHTaIbHO MoAaTBepaws B 1843r.
(byHIaMEHTAIBHBIN 3aKOH MPUPOJIBI — 3aKOH COXPAHEHUsI 3aPAA. CYMMA INeKMPUUECKUX 3aPs008
JI1000U 3aMKHYMOU CUCTeMbl OCIAEmcsl HeU3MeHHOU, KaKue Obl npoyeccvl HU NPOUCXOOUIU BHYMPU
OaHHOU cucmembl.

Enunnna snextpuyeckoro 3apsiia — KynoH (Kit) — aTo snexTpuueckuii 3apss, mpoXoasiiuit
yepe3 TMOMEepeyHOe CEeYeHHWEe MPOBOJHWKA Ipu cuie Toka 1A 3a Bpems lc. BzaumopeiictBue
HEMOJIBIKHBIX TOYEUHBIX 3apsioB ompeaensiercss 3akoHom Kynowa: Cuna ezaumooeiicmeus F
MeHcOoy O08YMSL HENOOBUNCHBIMU MOUEUHBIMU 3apAa0amu, HAXOOAWUMUCA 8 8aKyyme, NpsaMOo
NPONOPYUOHAILHA NPOU3BEOeHUI0 3apsA008 qp U qp U 00pamHo NPONOPYUOHATILHA KEAOPAMY

paccmosHus ¥ Medicoy HUMIL
1 19192l _
::% T7egy - PIeKTpuueckas MOCTOsHHAs, paBHas 8,85 10712 d/m(d- dapaga —
meg
EIVHHUIA JNEKTPUUYECKOH EMKOCTH). DIIEKTPHUYECKOE IO, CO3/aBAEMOE  HETOBHKHBIMU

QJICKTPUYCCKUMHU  3apddaMH, Ha3bIBAKOT JJICKTPOCTATUYCCKUM. CumnoBoit XapaKTepHCTHKOﬁ

. F
AIIEKTPOCTATUYECKOTO TOJIS SIBIACTCS HAnpAXCEHHOCMb dieKkmpocmamuyeckozo noasi E=— e
q0
F —cuna oeticmeyrowas na moueunwiii 3aps0, nomewéHuwlll 6 noue, g - 6eIUUUHA OAHHO20 3aPsOd.
. 1 gq 1 9 Hm?
Hanpsok€HHOCTD TOUYeYHOTO 3apsina q B Bakyyme E=———=. I'ne — =k =9-10° —- —
p pinaq Yy Ameg 12 A Ameg Kn?2
K03 UIUEHT NPONOPIMOHAJBHOCTU. HanpskEHHOCTH TIOJIS — BEKTOpHAs BemuuHa. EnquHutei
HANPANCEHHOCMU  DJIEKMPOCMAMuUYeckoeo nois siBusercs — Holomon Ha kyaon (H/Km), 1

H/Kﬂle/M HaprI)KéHHOCTI/I IoJIC CKJIAABIBAOTCA T'COMETPUUCCKU (HpI/IHI_[I/IH cynepnosmuxm).
E = El + Ez + E3



gZO gL<O

DNeKTpUuecKud  3apsl, TMOMEHIEHHBIH B  AJIEKTPOCTAaTUYECKOE Ioje, 0biagaer
MOTEHIIMAIBHOM JHEpruei, 3a cu€T KOTOPOW CHiIaMH TOJIS coBepiiaercs padbora. dusmyeckas
BeJIMYMHA, OIpe/essieMasl OTHOIIEHHEM MOoTeHUuanbHou Heprun Wmoueuno2o nonoscumensno2o
3apsa0a, noMewéHHo20 8 OAHHYI0 MOYKY NOJIA, K 8elUtUHe 3apsa0d (o HA3bIBACTCS MOTEHIINAIOM ¢ B

. W _ q
JaHHOU TOYKE: ¢ = — = =
qo 4megrT

. Pabora snexTpocTaTHuecKkoro mojsi mpu MepeMelleHun 3apoda

3 TOoukM 1 B Touky 2: A =W;—W,=qy(p1— ;) Enmununeir mnorenuunana
anekmpocmamuyeckozo noas susercs — B(BonbT), 1B — motenmman takoro mois. B koTopom
3apsn B 1Kir o6namaer norennmansaoi saeprueid 1/x (1B=11x/K).

B3aumocBs3p Mexly HanpsKEHHOCTHIO TIOJISL M €70 TMIOTEHIHAIOM IT0 KOOPIUHATE X PaBHO:

_0p . 0 .
E, =7, AHAJIOTHYHO HAXOJMM HAMPSUKEHHOCTDIO MOJIs /ISl KOOP/MHAT Y U Z. Bekrop E= _(El +
dp , 0 . . o

%] + %k) rae i, j, k eniHU4YHbIe BEKTOPBI OCEU X, Y U Z .

IIpumep Nel B Tpéx BepumHax kBajpara co cTopoHoi 0,4M HaxonmATCs OJAMHAKOBBIE
TIOJIOKHUTENbHBIE 3aps bl 1o 5+ 10 K. Haiiti HanpspkéHHOCTB 110N B 4eTBEPTOH BepmmHe. JlaHo
q1 = g = q3 = q =5 107K; a=0,4m. E-?

e = asfe =iy




P e m e H u e: PesynbTupyromuil BEKTOpP HANpPSHKEHHOCTH, ITOJYYCHHBINH, CII0KCHUEM
HANPSHKEHHOCTEH, MCXOIAIKUX OT ¢q U g3 onpenensercs kak E! = \/EZ + E2

: : - —p, 4V2.
Ey=kzin=r=ab=E=kyE =B +Ef = 2E{=EV2 =k "7,
av2
a?

E=E'+ E,;E, =kj—z;r2 =aVZE, =k-1; E=k
2

2a2’

k 1
+ ko5iE= S (V2 +2);

222’ a
9-1095-1077 H

OtBer:E= oz 19 = 535(5).

3aganmne Nel: J[Ba 3apsjga oJuH M3 KOTOPBIX MO MOAYJIIO B 4 pa3a Oojblle Jpyroro,
pacroIokKeHbl Ha PACCTOSIHUM a Jpyr OT Japyra. Pacuutath B Kakoil TOYKe MOJS HAPSHXKEHHOCTH
paBHa 0, eciiu 3apsiibl OJHOUMEHHBIE.

3apanue Ne2: J[Ba 3apsjia OIMH M3 KOTOPBIX IO MOAYJII B 4 pa3a OOJIbIIE APYroro,
PacCIIONI0KEHBI HA PACCTOSHUM a APYr OT Apyra. PacuWTaTe B KakOM TOYKE IOJIS HAIPSKEHHOCTD

paBHa 0, eciu 3apsi/ibl pa3HOUMEHHBIE.

3ananme Ne3: B ocHOBaHMU paBHOCTOPOHHETO TPEYTroOJIbHUKA CO CTOPOHOM a HaXOIATCs
3apsiiel 10 () KaKablid, a B BepiuuHe 3apsina (- ). Pacuurars Hanpspk€HHOCTH MOJISL B LIEHTPE
TpeyroJjbHUKA.

2.6 JladopaTopHas padoTa Ne6 (2 yaca)

Tema:l3yueHue coctaBa v CBOICTB HEOPraHUYECKUX BEIIECTB

2.6.1 Heap padorbl: M3yunTh npaBmia pacuéra NpOMOPHHUNA XUMHYECKUX DJIEMEHTOB,
BXOJIAINX B HEOPraHUYECKUE BEIIECTBA

2.6.2 3agaum pa6orbl:[lodyynTh mpakTUYECKHE HABBIKM pacuéra MPOMOPIIHA
XUMHUYECKHUX AJIEMEHTOB, BXOSIINX B HEOPTaHUUECKHUE BEIIECTBA

2.6.3 Ilepeyenb NpuOOPOB, MAaTEPUATOB, HCIOJIL3YeMbIX B J1a00paTOPHOIi padoTe:
1- HeopraHuYeckue BelIecTBa

2-BeCHI

3- tabnuua MeHeneesa

2.6.4 Onucanmue (xo1) padoTsI:

Teopemuueckoe obocnoganue

ATOM — DJEKTpOHEWTpajabHas CUCTEMa B3aWMOJEHCTBYIOIIMX 3JIEMEHTApHBIX YacCTHIL,
cocTOSIMMX U3 sjapa (0Opa30BaHHOTO MNPOTOHAMU U HEHUTpOHaMHM) U AJIEKTPOHOB. Bcro
COBOKYITHOCTb aTOMOB MOXHO KJIacCH(HUIMPOBATH BCEro JIMIIb 110 OJHOMY HapaMeTpy — 3apsiy
Aapa Z. COBOKYHHOCTI) aTOMOB C OAJUMHAKOBBIM 7 Ha3BIBaeTCI XUMHYECCKHIM DJIEMEHTOM.

Mornekyna — 3TO dJIEKTpOHEHTpaibHash HaWMEHbINAs COBOKYNHOCTb  aTOMOB,
00pa3yromux oNnpeAeNeHHY0 CTPYKTYPY NOCPEACTBOM XMMHUECKUX CBSI3EH.

Xumnueckass ¢opMmyia OTpaxaeT cocTaB (CTPYKTypy) BellecTBa. XUMHUYECKOE
COoeMHEHHE HMeeT Ha3BaHue. MonekynspHas ¢opMyia YKa3blBa€T YHUCIO aTOMOB KaXJOTO
sneMeHTa B Moiiekyne. CtpykrypHas (rpaduueckas) ¢opmyia OTpakaeT MOPSAIOK COECTUHEHHUS
aTOMOB B MOJIEKYJIE U YHUCIIO CBS3€H MEXIy aTOMaMH.

XuMHnueckasi peakiusi — IMPeBpaIleHUe BEUIECTB, COMPOBOXKAIOIIECECS U3MEHEHUEM UX
coctaBa M (win) ctpoeHusa. Cxema peakliMi — 3aluCh ¢ MOMOIIBI0 (YOPMYJT UCXOAHBIX BEIIECTB U
MPOAYKTOB PEAKIIMH.

3akon coxpaHenusi maccol BemrectB (M.B. Jlomonocos, 1748 1.; A. JlaByasse, 1777 T1.):
Macca BEIIEeCTB, BCTYNUBIIMX B PEAKLMIO, paBHA Macce BEIIECTB, MOIYUYMBIIUXCS B pe3yibTare
PEaKknuu. 3akoH COXPAaHCHUA MACChI HC BBITIOJIHACTCSA B AACPHBIX PCAKIIUAX.

3akon nocrosincrBa cocraBa (OK.JI. Ilpycr, 1801 r.): xaxpoe 4umcTroe cOenMHEHUE
HE3aBHCHMO OT Coco0a ero mojyyeHus BCerja UMeeT OJIMH U TOT K€ COCTaB.



3akon kpatHbix oTHomeHuii (/x. [anpTon, 1803 r.): ecnum ABa 3jieMEHTa MOTYT
00pa3oBBIBaTh MEXKIY COOOM HECKOJIBKO COCIMHEHHM, TO MacCOBBIE JIOJH JIIOOOTO M3 DJIIEMEHTOB B
ATHX COCTUHEHUSIX OTHOCSATCS APYT K APYTY KaK HEOOJBIINE ENIbIE YMCIIa.

3akon ABoraapo (A. Aporaapo, 1811 r.): B paBHBIX Oo0beMax pa3JUYHBIX Ta30B IPH
OJIMHAKOBBIX TEMIEPAType U IaBJIECHUU COAECPKHUTCS OAHO U TO K€ YUCIIO MOJEKyJ. B yacTtHocTH,
MIPU HOPMAJIbHBIX yciaoBusax — mpu temrepatype T= 273 K (0 °C) u naBnennu P = 101,325 kIla (1
at™, w1 760 MM pT. CT.) — J1000H ra3, KOJIMYECTBO KOTOPOro paBHO | MOib, 3aHMMaeT 00beM
22,4 1. OTOT 00BEM HA3BIBAETCS MOJISIPHBIM 00BEMOM ITPU HOPMAJIbHBIX YCIOBUSIX.

Mepoii OTHOCHTENBHBIX aTOMHBIX M MOJEKYISIpHBIX Macc m30pana 1/12 gacte maccel
aToma u3otomna yrieponaa 12C, koTopas Ha3bIBa€TCsl aTOMHOW €IUHHUIICH MAcCHI (a.e.M.).

laem. - 1/12 TA(C) = 1,66 - 10~27 kr.

Moub — eauHHUIIa KOJMYECTBA BELIECTBA, CO/IepKAIIasi CTOIBKO K€ CTPYKTYPHBIX €TMHULL
JIAaHHOTO BEIIECTBA, CKOJBbKO aTOMOB cojaepkutcs B 12 r yriepona 12C. YcTaHOBIIEHO, YTO B HEM
coaepxutcs 6,02 ¢ 1023 cTpyKTypHBIX €AUHUI] (ATOMOB, MOJIEKYJI, HOHOB), KOTOPOE Ha3bIBAETCA
yuciaoM ABoraapo u o6o3Hadaercs NA.

[Ipumepsl perenus 3ana4y

3agaua 1. OmnpegenuTs (HOpMyILy XHUMHYECKOT'O COEAMHEHMS, €CIU MAacCCOBbBIE OJHU
COCTaBIISIONIUX €ro meMeHToB paBHbl: H — 2,04 %; S —32,65%, O — 65,31 %.

P e m e H u e. Bo3bMem oOpasenr BemecrBa maccoi 100 r u HaligeM OTHOIIEHHUE
KOJIMYECTBA AJICMEHTOB B MOJISIX B OTOM oOpasme. Pasgenum maccy Kaaoro 3JEMEHTa Ha €ro
OTHOCHUTEIIbHYIO aTOMHYIO Maccy:

V(H): v(S) : v(O) = 2,04/1 : 32,65/32 : 65,31/16 = 2,04 : 1,02 : 4,08 = 2:1:4.

Otset: H2SOA4.

3apauya 2. KakoBo mporeHTHoe coxaepxkanHue Boabl B Na2SO4 « 10H20 —
KpUCTAIJIOTHApATE I1ayoepoBoii conn?

Pemenue M (H20)/M(comu) =10 (2+ 16) * 100 %/((2 - 23+ 32+ 4-16) +10- 18) =
56%

Otset: 56 %.

3aganue 1. B MenuUMHCKONW MpakTUKE TMPH JIEYEHHH HEKOTOPBIX 3a00JeBaHMiA
HCIIOJIB3YETCS BO3yX, OOOTAIEHHBIA KUCIOPOJIOM TaK, YTOOBI COACPIKAHUE €ro JOCTUTAI0 OKOJIO
70 % mo o0bemy. B kakoM 00bEMHOM COOTHOIIEHUH JOJKHBI MOCTYNATh ISl 3TOTO K MaIlMEeHTy
BO31yX (comepxanne O2 cocrasisier 21 %) u kucnopona?

3ananme 2. PacTeHue B CONHEUHBIM J€Hb IMOIJIONIAET OKOJIO 5 T YIVIEKHCIOro ra3a Ha
KaKIBIH M2 CBOeH IMCTOBOH TOBEpXHOCTH. PaccumTaiiTe, CKOJBKO MPHOIM3HTENHHO TPAMMOB
YTIIepo/ia HAKOIIMT 32 JIeHb TI0JICOTHEYHHK, JTICTOBAs TOBEPXHOCTH KOTOporo 1,8 M2,

3ananme 3. Yenosek BbiabIxaeT B cyTku 10 1300 r yriekucnoro rasa. Kakoit oobem (mpu
HOPMAJIBHBIX YCJIOBHUSIX) 3aHUMAET CTOJIBKO YTJIEKUCIIOTO raza?

2.7 JIabopaTopHas pa6ora Ne/ (2 yaca)

Tema:3yuenue opranndeckux coequHeHnii OpraHn4ecKue COeTMHEHUS

2.7.1 LHeab padoThl: H3YYUTh CTPYKTYPY M COCTaB MPOCTHIX OPraHUIECKUX COSTUHEHHUN U
UX CBOMCTBA

2.7.2 3agaum paborsl:[lonydunTs mpakTHYECKHE HABBIKM pacuéTa O00bEMOB U
XMMHYECKOI'O COCTaBa OPIraHUYECKOTO BEIECTBA

2.7.3 llepeyeHb NpuOOPOB, MATEPHAJIOB, HCIOJIL3yeMbIX B J1a00paTOPHOIi padoTe:
1- opranuueckue BelecTa

2-BeChl

3- Tabnuna Menneneesa

2.7.4 Onucanue (xo1) padoThi:



Teopemuueckoe obocnosanue

Opranuueckass XUMHS — 3TO XMMMs YIJIEBOJOPOAOB M HX MPOU3BOJAHBIX. Teopus
XHMHUYECKOTO CTPOCHHSI OpraHUYecKuX BemecTB chopmynupoBana A.M. byriepossiM B 1861 1. B
COBPEMEHHOM CTPYKTYpPHOM TEOPHUH OPraHUYECKUX COCIMHEHUHM OCHOBHBIMH  SIBJISIFOTCS
CJIEIYIOILME TTOJIOKEHUS:

1.  ATOMBI B OpraHMYECKHX MOJIEKYJIaX COCIMHEHBI MEX1y co00ii B om-

PEIEIICHHOM MOPSAKE XUMUYECKUMHU CBSI3IMU B COOTBETCTBUM C BAJICHTHO ™

cTbi0. IX MHOTOOOpa3ue onpeaessieTcs: Mpexie BCEro AIEKTPOHHBIM

CTPOEHHUEM aTOMa yIriepoJa, KOTOPbI BO BCEX OPTaHMYECKUX COCIUHEHUSIX

YEThIPEXBAJICHTEH.

2.  Ilopsmok coeqrHEHHsI aTOMOB HA3bIBAETCSI XUMUYECKUM CTPOCHUEM,

KOTOPOE MO>KHO BBIPA3UTh CTPYKTYPHOU (hOPMYJIIOH, TAE CBAZU MEKIY

aTOMaMU U300pa)xaroTcsi YePTOUKAMHU.

3.  Dusnyeckre U XUMHUUECKUE CBOICTBA BEIIECTBA 3aBUCST HE TOJIBKO

OT X Ka4€CTBEHHOI'0 ¥ KOJIMYECTBEHHOI'O COCTaBa, HO U OT CTPOEHUS MOJIeKyJl. OCHOBHOE
CBOICTBO yriieposia — oOpa30oBaHUE LIETIH ATOMOB.

CBoiicTBa OCTaIbHBIX ATOMOB B OOJIBIICH CTETIEHU 3aBUCAT OT UX CTPYKTYPBI U OKPYKCHHUS
JPYTMMH aTOMaMH.

Jnia knaccudukanuy OpraHM4ecKUX COSAMHEHUN MO THIaM M MOCTPOCHMS X Ha3BaHUU B
MOJIEKYJIaX BBIICISIOT YIIIEPOAHBIN CKeJeT U ()YHKIMOHAIBHBIE TPYIIIIBL.

YrnepoaHblid CKeleT MpelCTaBiIsieT cO0O0W MOCIeN0BaTeIbHOCTh XUMUYECKU CBSI3aHHBIX
Mexy co0oil aToMOB yriiepoja. Pa3sHOBUIHOCTH YIJIEPOJHBIX CKEJIETOB MOKHO IPEJCTABUTH
CXEMaTUYECKHU B BUJIE CIAEAYIOIIUX ABYX CTPYKTYp:

OyHKIMOHANbHbBIE TPYIIIBI 00pa3yloT BCE aTOMbI, KPOME BOJOPO/IA, WM TPYIIIIbI aTOMOB,
CBSI3aHHBIE C aTOMOM Yyriiepoaa. OyHKIMOHANIBHBIE TPYIIbI ONMPEACIIAI0T CBOMCTBA OPraHUYECKHUX
COCMHEHUH U O3BOJISIOT KBATM(HUIIMPOBATH MX 10 Kiaccam (Tadm. 3.1).

Ha3zBanmue Kuaaccnl coennuennii
I"astoren ["asorennponsBoHbIE
I'mapoxcui Cruptsl, (heHOIbI
KapGonun Anbaeruipl, KETOHBI
KapOoxcun KapOoHOBBIE KUCIIOTHI
Hurporpynna Hurpocoennuenus
AMuHOrpymnmnaAMHUHBI

CoenuHeHUs, UMEIOIINE OJMHAKOBBIC (DYHKIIMOHAIBHBIC TPYIIBI, HO Pa3IHYaIOIINecs
YUCIIOM aTOMOB VTJepoja, OOJIaJar0T BeChbMa IMOXOXHMH (PU3NISCKUMU U XHUMHUYECKUMU
CBOWCTBaAMH. [OMOJIOTM — 3TO COCIWHEHHsS, TPHHAUICKANME K OJHOMY KJIacCy, HO
OTJIMYAIOIINECS IPYT OT Jpyra 10 COCTaBY Ha Ienoe uucio rpymmn CHy.

H30mepbr — BeliecTBa, UMEIOIIME OJTUHAKOBBIN KAYeCTBEHHBIN M KOJIMUYECTBEHHBIN COCTAB
(OIMHAKOBYIO MOJIEKYIISIPHYIO (POPMYITY), HO pa3HOE CTPOCHHUE MOJIEKYII.

Vene600opoobi — COGTVMHEHUS, B COCTaB KOTOPBHIX BXOIST TOJIBKO JIBa DJIEMEHTa —
YTIIEPO] ¥ BOJIOPO/I.

IIpedenvhvbie yeneeo0opoodwvl conepxar Toabko opaunapusie cBsizu C - Cu C - H.

Henpeoenvnvie (nenacviuyernnvie) yeneo0opoosl Conepkar OJIHY U HECKOJIBKO JBOWHBIX

CBSI3€E.

Veneso0vl — TIpUpONIHBIE OpPraHUYECKHWE COCAMHEHHS, WMEImue o0y (opMyry
C,, (H,O)n(m, n>3).

Amunoxuciomovl — OUPYHKIHOHAIBHBIE COEIUWHEHUS, B COCTaB KOTOPBIX BXOIST

kapOokcunpHas rpynna — COOH u amunorpynna — NH,. BaxuelM cBoiicTBOM aMUHOKHCIIOT
SBIISIETCA UX CIOCOOHOCTh K KOHJAEHCAIMU. J[Be MOJIEKYJIbI aMHHOKHUCIOTBI MOTYT pearupoBaTh
JIPYT C APYroM C OTIIEIUIEHUEM MOJIEKYJ BOJbI U 00pa30BaHUEM MPOJIYKTa, B KOTOPOM (hparMeHThI



cBs3aHbl nentuaHo cBsizblo —CO — NH—. BemectBa, moctpoeHHble M3 MHOTMX OCTaTKOB
AMUHOKHCIIOT, Ha3bIBAIOTCS MOJUIIENTHIAMU.

benku — npupoaHble MOAUNENTUABI C BBICOKMM 3HAYEHHUEM MOJEKYJISIPHOW Macchl (OT
10000 10 HECKOJIIBKUX MHJIJTHOHOB).

Hyxneunosvie kuciomer — TPUPOIHBIE BBICOKOMOJICKYJIIPHBIE (MOJEKYJIsIpHas macca
MokeT MeHAThCs oT 100 Teic. mo 100 MiH.) coenuHEHUS — TOJUHYKJICOTHIBl. MOHOMEpPHOM
CUHULIECH SBISIOTCS HYKJICOTHABL. B cOCTaB HYKJICOTHIOB BXOJAST a30TUCTHIE OCHOBaHWS,
yrieBobl 1 pocdopHas kuciora.

3agaua 1. Kakoii o00beM BoO3Iyxa pacxXOmyeTcss Ui TOJHOTO CXKUTAHHUS CMECH
[UKJIONIPOIIaHa U MporneHa 00beMoM 6 11?7 O0beMbl ra30B U3MEPEHBI ITPU OAMHAKOBBIX YCIOBUSX,

P e m e H u e. [luxonponan u mMporneH — W30MephI (U3 CIIpaBOYHUKA, oOIIas Gpopmyna
C3 Hg ), mO3TOMY KOJMYECTBO KHCIOPO/Aa, HEOOXOAMMOTO MJis TOJHOTO CHXKUTaHUS CMECH,
OTpeziesiieTCsl TOIBKO OOMIMM KOJUYECT "BOM YTJIEBOJOPOJOB U HE 3aBUCUT OT MHAMBHUAYAIBHOTO
COJIepKaHUsI KK JI0T0 U3 HUX B cMecH. O0IIee ypaBHEHHE PEeaKIIMKA CTOPaHUS:

2C3Hg +902 = 6CO0, + 6H,O0.

CormacHo ypaBHeHHIO, KoiudecTBo O, B 9/2 pa3 mpeBocxomuT koiaumudectBo C3 Hg ,
MO3TOMY 10 3aKOHY ABorazpo st cxxuranust 6 1 C3Hg Tpedyercs B 4,5 paza 6onbime 0;, 1. €. 27 1.
[Tockonbky oObemHas gons O,, B Bo3ayxe coctaBisgeT okono 20 %, To HEOOXOAUMBIH 00bEeM
BO3ayXxa paBeH 27/0,2 = 135 .

Otser: 135 1 Bo3ayxa.

3apanue 1. YrieBoaopos uMeeT 3JeMeHTapHbIi coctaB: 82,76 % yrinepona u 17,24 %
Bojiopona (mo Macce). Ompenenure HCTUHHYIO (GOpMyiTy, MPUBETUTE CTPYKTYpHBbIE (HOPMYIIbI
HM30MEPOB.

3aganue 2. Ilpu B3ammoneiicTBum 3TaHa o0bEMOM 4,481 (HOpMalbHBIE YCIIOBHUS) C
A30THOW KHCIIOTOM TONy4eH HHUTpodTaH Maccoit 10,5r. Paccumraiite MaccoByr MO0 BBIXOJA
MPOJIYKTA.

HMano:V(C,Hg)= 4,48n; m,(C,HsNO;)= 10,5 r. Haiitu: n(C;HsNO;)

2.8 JladopaTopHas padota Ne8 (2 yaca)
Tema:l3y4yeHne HYKJICHHOBBIX KHCIOT M TEHETUYECKOTO KOJIa.

2.8.1 Hean pa6oTbl: M3yuuTh BUJBI U CTPYKTYPY HYKJIEMHOBBIX KHCIOT M T€HETUYECKOTO
KOJla, a TaKKe MPUHIUIA KOMIIJIEMEHTAPHOCTH PUUX (POPMUPOBAHUU.

2.8.2 3apaum padorei:IlonydnTs NpakTHYeCKHe HABBIKM B ONPEACICHUHM CTPYKTYPHBIX
yuactkoB JIHK n PHK uxons n3 npuHInma KOMINIMMEHTAPHOCTH.

2.8.3 llepeyenb NpuOOPOB, MATEPHAIOB, HCIOJIB3YeMbIX B J1a00paTOPHOIi padoTe:

pucynku «Yuactok aBycnupaibHoi monekynbl JIHK», «Cxemarnueckoe nzoOpakeHue
mostekyibl JJHK», «Ctpykrypa TPHK», «Permnmukanus JJHK», «Cxema cunteza uPHK na matpurie
JAHK», Tabnuia «I"eHeTHYeCKHI KOI.

2.8.4 Onucanmue (xo1) padoThI:

Obopyoosanue: Teopemuueckoe obocHosanue:

HyxyenHoBble  KkucaoThl  (OT  jar. nucleus-  smpo) - 3TO  TPUPOIHBIC
BBICOKOMOJICKYJISIDHBIC OpPTaHWYECKUE COCAUHEHHS, OOCCIICUMBAIONINE XpaHCHHWE W Iepenady
HACJICICTBEHHOW (TeHEeTHYeCcKol) WHQpOpMAIMK B JKUBBIX OpraHm3Max. B WX coCTaB BXOJSAT:
yraepon (C), Bogopoxa (H), xucnopon (O), docdhop (P). HykimenHoBbIE KHCIOTHI MPEICTABISIOT
co00i1 HeperysapHbIe OMOTIOTMMEPHI, COCTOSIINE U3 MOHOMEPOB — HYKJICOTH/IOB.



CymiecTByeT JBa TUIA HYKJIECHHOBBIX KHCIIOT: A€30KCHPUOOHYKIeHnHOBas kuciora - JIHK,
cojiepxarias J1e30Kcupuo03y, U pubonykienHoBas kuciora - PHK, coxepxkamas .
pubo03y.

Crpoenue JAHK. Ilo cBoeii ctpykrype mosekyna JIHK npencrasnser
co0o0il JBe MONMMMEpHBIC IEMH, COCTUHEHHBIE MEXIY COOOW M 3aKpy4CHHEIC B
dbopme nBoliHOM crimpanu (puc. 1).

OCHOBHOHM CTPYKTYpHOM €IMHMIICH OJHOW €N SIBJISIETCS HYKICOTH],
COCTOSIIIIMM M3 a30THCTOTO OCHOBAHUS, AE€30KCHPUO03bl U (pochaTHON TpymImbl.
JHK conepxut 4 Buga a30TUCTHIX OCHOBaHUM:

0 nmypuHOBBIE - afieHrH (A) u ryanuH (),
O nupuMuIuHOBBIC - UTO3uH (L) u Tumun (T). Prc. 1Y
o MnC. HaCToOK
CyMMapHOe  KOIMYECTBO  IIyPUHOBBIX ~ OCHOBAaHHH  PaBHO CYMME pgycnupanbhoit
MUPUMHUIUHOBBIX. monexynbt fIHK

Hyxneoruast JIHK Toke OyayT 4 BHAOB COOTBETCTBEHHO: aJCHHJIOBBIN
(A), ryanuiosslii (I'), nutuamnossiii (L) u Tumuaunossiii (T), Bee nykneotuast JIHK coenunens! B
HNOJMHYKJICOTHIHYIO LEIb 3a CYET OCTaTKoB (DOCPOPHBIX KHCIOT, PACIONIOKEHHBIX MEXKAY
ne3okcupubdozamu. Takum oOpaszom, kaxnas nenb JJHK npencraBiser moauHyKIeOTH I, B KOTOPOM
B CTPOIO ONPEIEIICHHOM IIOPSIKE PACIIONOKEHBI HYKJIECOTHbl. A30THCTBIE OCHOBAHUS NOIXOIAT
JOpyr K JpYry HAacTOJBKO ONU3KO, YTO MEXIYy HUMH BO3HHKAIOT BOJOPOAHBIC CBSI3U. UeTko
HPOSIBIISIETCS. B MX PACHOJOXKEHUM BaXKHAs 3aKOHOMEPHOCTb: aJeHMH (A) OJIHOM Lienmu CBsi3aH ¢
tuMuHOM (T) npyroii nenu 1ByMst BOJOPOJHBIMU CBS3sIMM, a ryaHuH (I') oHOM 1ienu cBsa3aH Tpems

g BOJIOPOJHBIMU CBsi3AMU ¢ nuro3uHoM(Ll) apyroii nenu, B pe3yibTare

gero Qopmupyrorcs maper A-T w TI'-I[. Takas cmocoOHOCTH K

n30MpaTeIbHOMY COEIMHEHUIO HYKJIEOTH/I0B Ha3bIBACTCS

KOMIUIEMEHTAPHOCTBIO, T. €. IPOCTPAHCTBEHHOE U XUMHUYECKOE
COOTBETCTBUE MEX]y ITapaMu HYKJICOTHI0B (CM. puc. 2).

[locnenoBarenbHOCTh COEAMHEHUS HYKJIEOTHUIOB OJHOM Iienu
IPOTHBOIOJIOXKHA (KOMIUIEMEHTAapHA) TaKOBOW B JIPYrou, T. €. Liemnwu,
cocraBisiomue  onHy Mmodekyny JHK, pasHonampaBiieHbl, WIH

Puc 2. Cxemaruueckoe aHTUNapaienbHbl. lLlenn 3akpyumBaroTcs BOKpPYr JIpyr JApyra H

usobpanenue monetynt AMK -, 6ya3yi0T BOMHYIO CIHpanb. BOJBIIOE YHCIO BOAOPOIHBIX CBSI3Ei
oOecnieunBaeT npoyHoe coenuHenne Hured JIHK u npumaer Monekysne ycTOHUMBOCTb, COXpaHss B
TO K€ BpeMs €€ IMOABM)XHOCTh - MOJ BIUSHUEM (EPMEHTOB OHa JIETKO pPACKpy4YHBaeTcCs
(mecriupanmuzyercs).

Crpoenne PHK. Ilo cBoeil crpykrype monekynsl PHK menee kpynHble, yeM MOJIEKYJIbI
JHK ¢ monexynsipaoit maccoit ot 20-30 teic. (TPHK) g0 1 mnu (pPHK), PHK - oxHonenoueunas
MOJIEKYJIA, MOCTPOEHHAs Tak ke, kak u oxgHa u3 nenerd JIHK. Monomepst PHK - Hykneotuas
COCTOAT M3 a30TUCTOrO OCHOBaHUs, puO03bl (MeHTo3bl) U GochatHoi rpynnel. PHK cogepxur 4
A30TUCTBIX OCHOBAHMUSL:

0 MyPUHOBBIE - a[IeHUH (A);

0 nupuMuauHOBEIC - TyaHuH (), nurosun (L), yparun (V).

B PHK tumun 3ameHeH Ha OMM3KUH K HEMY IO CTPOEHHUIO ypauuia (HYKJIEOTHA -
ypuauiaoBbii. HykineoTnasl coeAMHEHBI B MOJIUHYKICOTHIHYIO 1IeNb Tak ke, kak u B JJHK, 3a cuer
0CTaTKOB (POCOPHBIX KUCIIOT, PACTIONOKEHHBIX MEXIY puO03aMu.

IIo BemmoaHsiembiM pynkuusam cpeau PHK
BBIJICJIAIOT: TPAHCIOPTHBIE, HH(OPMAIIMOHHBIE | —
puUOOCOMHBIE.

TpancnoprHble PHK (TPHK) -
OJIHOIIETIOYEYHbIE, HO HMEIOIIUE TPEXMEPHYIO

o J.
CTPYKTYPY  «KJEBEpHBIH  JIUCT»,  CO3AaHHYIO {/j/)’
BHYTPUMOJICKYJIIDHBIMH ~ BOJIOPOJHBIMH  CBSI3SIMHU e
ry

(puc. 3). OHM TepeHOCAT AKTUBUPOBAHHBIC r

Puc. 3 . Crpykrypa r-PHK:

A, B, B, I' — yuacren rwommemen-
TapHoro cocamienusn; J1 YUACTOK
COCANHEHMSI €  AMHIOKHCAOTAMI;
E — autuxonon (une coepmuenisiit
TpHIIeT)



amMuHOKUCIOTH (Kaxkaast TPHK cBoro amunokucnory, Bcero uzsectHo 61 TPHK) k pubocomam mpu
OrocuHTe3€e OenKa B KIETKE».

Nudopmanuonnas (marpuunas) PHK (uPHK, mPHK) - ognonenoueunass Mmosiekyna,
KoTopasi obpasyercst B pe3ysbTaTe TpaHckpumniuu Ha Moisekyne JJHK (xomupyer rensl) B siape u
HeceT MHPOPMALIUIO O MIEPBUYHON CTPYKTYpE OJHON OETIKOBON MOJEKYIBI K MECTy CHHTe3a Oenka B
pubocomax.

Pubocomnbie PHK (pPHK) - cample KpyIlHbIE OJHOLIENOYEYHBIE MOJIEKYIIbI,
oOpa3yroliue BMecTe ¢ OelIkaMH CII0KHbIE KOMILIEKCHI, MOIePKUBAIOIINE CTPYKTYpY pudocoM, Ha
KOTOPBIX UJIET CUHTE3 OenKa.

Bes renernueckas nndopmanusi opraHuzMa (CTpyKTypa €ro O€lKoB), 3aKIIOYeHa B €ro
JHK, cocrosimeil U3 HYKJIEOTHIOB, OOBEAMHEHHBIX B Te€Hbl. HamoMHUM, YTO T'eH - eIuHUIA
HaciencTBeHHoW wuHpopManuu (ydactok wmodekynsl JIHK), cogepxamas wundopmanuoo o
CTPYKType oHOro Oenka - pepmenTa. I eHbl, 00yCIOBIMBAIOIIIE CBOICTBA OPraHU3MOB, Ha3bIBAIOT
CMpPYKmMypHuIMY. A TEHbl, KOTOpPbIE PEryIHpYIOT MPOSIBICHHWE CTPYKTYPHBIX T€HOB, HA3bIBAIOT
peeyasmopuvimu. IlposBieHue (9Kcmpeccus) reHa (peanu3aius HACIEACTBCHHONW WH(GOpMAIUN)
MPOUCXOIUT CIAEAYIOUINM 00pa3oM:

JIHK (I‘e}l) TPAHCKPHUIIIUA

— u-PHK (xonusa rena)
— Benok — ®epmenT (Ha pubocomax) —
— Peaknusd B KJIeTKe —

— CaoiicTBo nay npusHax (den).

TPAHCKPUIIAA
! ottt dmormon i

I[J'ISI OCYHIECTBJICHUA OKCIIPECCHU TI'€Ha CYHIECTBYET T€HETHYECKUH Koa - CTporo
YIIOPSAI0YCHHAS] 3aBUCUMOCTD MEXK/Ty OCHOBAHHMSIMH HYKJICOTHIOB M aMUHOKHCIOTamMu (Tadum. 1)
Hepeniii |Bropoii Hyki1eoTHa Tperni
HYK1e0- HYK1e0-
THI B8 1 A E THX
"y ®EH [CEP |THP |OHC |V
®EH [CEP |THP |OHC |IO
JEH |(CEP |CTOII|CTOII|A
JEH |CEP |CTOII|TPH |I'
o JEH (IIPO |THC |[APT |V
JEH (IIPO |THC [APT |IO
JEH (IIPO |IJIH |[API |A
JEH |IIPO |IJIH [(APT |T
A HWIE |TPE |ACH |CEP |V
WIE |[TPE |ACH |[CEP |O
HIE |(TPE |JIH3 [APT |A
MET |TPE |[JIH3 |APTI [T
r BAJI |AJJA |ACH |IlH |V
BAJ |AJA |ACHO |TVIH (I
BAJI |AJA [IIV |IIH (A
BAJI |AJA (IVIV |TVIH T

Tabnuya 1T eHETHICCKHI KO

OcHOBHBIE CBOMCTBA N'€HETHYECKOI0 KO/A.

TpunIeTHOCTh - KOAMPOBAaHUE AaMHHOKHUCIIOT OCYLIECTBISETCS TPOWKaMHU (TpUILIETaMM)
OCHOBaHUM HYKJIEOTHI0B. Komn4yecTBO KOAUPYIOMIMX TPUILIETOB paBHO 64 (4 BUJA HYKJICOTHU]IOB:
A, T, 1L, T, 4° = 64).

OaHO3HAYHOCTD - KaX/IbIM TPUILIET KOAUPYET TOJIBKO OJHY aMUHOKHCIIOTY.

BbIpo:KAeHHOCTD - YHCIIO KOJUPYIOIUX TPUILIETOB MPEBBIIIAET YUCIO0 aMHUHOKUCIOT (64
> 20). CymiecTBy0OT aMHHOKHUCIIOTHI, KOJAUPYEMBbIe 00Jiee ueM OJHUM TPHUILIETOM (B COCTaBe OEIIKOB
TaKMe aMMHOKHUCIOTHI BCTpeyaroTcst uvaie). EcTe Tpu Tpuiuieta, He KOIUPYIOIIME HHU OJHY
amuHokucioTy (YAA, YAI, VI'A). OHu Ha3bIBaloTCSd «HOHCEHC-KOJIOHAMH» M UTPAIOT pOJib
«CTOII-CUTHAJIOBY», 03HAYAIONIUX KOHEIl 3aIicH TeHa (o0I1ee KOJIMYeCTBO KOAMPYIOUINX KOJIOHOB -
61).

OOu1enpuHATHIE COKPAIIEHUs] Ha3BaHUH aMHUHOKHUCIIOT:

®EH - penmnananun; I'NC - ructuauy;



JIEU - nevinuy; ['JIH - rmyramus;

WJIE - uzoneiiiun; ['JIY - rmyraMuHOBast KUCIIOTA;

MET - metnonus; JIN3 - nu3ug;

BAJI - Banmun; ACH - acnaparun;

CEP - cepun; ACII - acnaparuHoBasi KUCIJIOTa;

ITPO - mponun; HUC - nucreun;

TPE - tpeonun; TPU - tpuntodan;

AJIA - ananun; API" - aprunus,;

THUP - tuposun; I'JIN - rounus.

MartpuuHble peaKluM - 3TO PEaKIUU CUHTE3a HOBBIX COCAMHEHUN HAa OCHOBE «CTapbIX»
MaKpPOMOJIEKYJI, BBITIOJHSIONUX POJIb MATPHIBL, T. €. (opmbl, 0Opasna ajisi KOMHUPOBAHHUS HOBBIX
MOJIEKYJI. MaTpUYHBIMU peakUUsIMU pealu3alud HacleICTBEHHOW HWH(pOpMaluu, B KOTOPBIX
Ao G e IpAHAMAROT yuactue JJHK u PHK sBisttores:

3 Conpunaine 1.Penumkanus JHK - yasoenue monekyn JJHK, 6maronaps
MF " KOTOPBIM TIepeiaua reHeTHYeCKo HHQOPMAIHH OCYIIECTBIAETCS OT
opernes [IOKOJIEHUSL K TIOKOJIEHUIO. MaTpuuieit siBnsiercss marepunckas JIHK, a
: HOBBIMH, OOpPa30BaHHBIMU [0 ATOM MATpHUIIE - JOYEpPHUE, BHOBD
- nnes e CHHTE3UPOBaHHBIE 2 MoOsIEKYIIBI JIHK (puc. 4).

2. Tpanckpunuus (J1at. transcription - nmepenucpiBaHUE) —
310 cuHte3 Moisiekyal PHK mo nmpuHuumy komIiieMeHTapHOCTH Ha
marpunie oxaHo wu3 wnened JHK. Ilpoucxomutr B sape mox
JIEUCTBUEM (dhepmeHnTa JAHK-3aBucumoi - PHK-
nonumepassl.  Mupopmanmonnas PHK - 3To omHOHHMTEBas Monekyna, H

N\ K

«Marepunckans
sonexyza JIHK

«Jlovepunxs Mozexysa JIHK

Puc. 4 Pennukayua fIHK

KOJMpPOBaHUE IeHa UAET ¢ OJHOM HUTH JByHUTeBOM Mosiekynsl /IHK. Eciu B ‘:‘— % ‘:‘
tpanckpubupyemoit mutu JIHK croutr mykmeorun I, to JIHK-momumepasza T—1 ‘ll
Bkirouaet 1 B cocraB uPHK, ecnmm crout T, To Bkimouaetr A B coctaB uPHK, ll‘—lll 7
eciu crout T, Bkimouaer ¥ (B cocraB PHK ne Bxoaut Tumun T; puc. 5). A3pik T —a v
tpurietoB JIHK mepeBogutcs Ha s3bik kogonoB WPHK  (tpurterst B uPHK Lll— : .
Ha3bIBAIOTCS KOJJOHAMH). - i
Takum o00pa3zom, 3Hasg MOPSAOK PACHONOKEHUS AaMHUHOKUCIOT B - i
MOJIEKyJle OeNKa, MOXHO OINpENeINTh TOPSIOK HYKJIEOTHI0B (TPHIIETOB) B | _1'1 !
uenu nPHK, a 1o Heii - mopsiok nap Hykiaeotunos B yyactke JJHK u naoGopor, | | 1
YUYUTBIBas MPUHIUI KOMIIJIEMEHTAPHOCTH HYKJIECOTUOB. | S-— !
EcrecTBeHHO, YTO B Ipollecce MAaTPUUYHBIX PEAKLIUN BCIEACTBUE KAKUX- | I I

nu00 mNpUYUH (ECTECTBEHHBIX WM MCKYCCTBEHHBIX) MOTYT MPOUCXOIUTH Puc. 5 Cronna
U3MEHEHUS — MyTalUH. Ghireaa PG

marpuue IHK

IIpumeps! pemienus 3agaq

1. Onna u3 nenouek /IHK mmeer nocnenoBarenbHocTh HykieotuaoB: AI'T AHJ[ AT
AT UI'A TTT ALT ... Kakyro mocienoBaTenbHOCTh HYKJICOTHIOB UMEET BTOPAsl IIEMOYKa TOM ke
MOJIEKYJIbI?

Pemenne. [lo mpuHIMImy KOMIJIEMEHTapHOCTH AOCTpanBaeM BTopyto nenouky (A-T, I'-
LI1). Ona 6yzer Boirnsanets Tak: THA TIT LTA TTA THT AAA TI1] ...

2. Bonbinas U3 ABYX Lienei Oenka MHCYAMHA (Tak Ha3plBaeMas Lenb B) HaumHaercs co
CIEYIOINUX aMHUHOKHCIOT: (eHHIaTaHUH-BaJIMH-acllaparuH-TIyTaMUHOBasl KUCIOTa-TUCTUINH-
neiinuH. HanummTe nocinenoBaTenbHOCTh HYKJIEOTHIOB B Havdale ydactka Mousekyns! JIHK,
XpaHAIIEero HHGopMaIu o0 3ToM OeTke.

Pemenne. IlockonbKy OJHY aMHMHOKHCIOTY MOTYT KOJIMPOBaTh HECKOJBKO TPUILIETOB,
TouHyro cTpykrypy MPHK wu ywactka JIHK omnpeneante HEBO3MOXKHO, CTPYKTypa MOXKET



BapbUpOBaTh. MCronb3yst MPUHLIMI KOMIUIEMEHTAPHOCTH HYKJICOTHUIOB U TAOJIHUIly T€HETHYECKOTO
KO/JIa I10JIy4aeM OJUH U3 BAPUAHTOB:

Ilens 6enka |Pen |Ban |Acu |[ay [Tmc |Jleit
uPHK VVV ITVV [AAV [TAA |IJAIT [VVA
JHK|1-a AAA |ITAA (TTA |LTT |I'TT [AAT
1ens
21 TIT |ITT [AAT |TAA |LAIL [TTA,

nene

3aganme 1. VYdyacTok TeHa HMeEET CIEAYIIIee CTPOEHHEe, COCTOsIIee U3
nocienoBarenbHoct Hykieorunon: LI'T LI THA AAA THI ... . VYkaxure CTpoeHHE
COOTBETCTBYIOIIETO ydacTka Oenka, nHpopMaIus 0 KOTOPOM COJICPKUTCS B JaHHOM T'eHE.

3apanue 2. Ilpu cunapome dDankoHu (HapyiieHHe oOpa3OBaHHMS KOCTHOW TKaHU) Y
00JBHOTO C MOYOH BBIIEISAIOTCS aMUHOKHUCIIOTBI, KOTOPBIM COOTBETCTBYIOT KOJ0HBI B MPHK: AV A,
I'VL, AVYT, YUA, YVI, I'VY, AVY. Onpenenure, BblJICICHUE KaKMX aMHHOKHUCIOT C MOYOH
XapakTepHo Ui cuHApoma @OaHKOHU, €CIM Y 3J0pPOBOTO YEJIOBEKA B MOYE COJIECpKATCA
AMUHOKHCIIOTHI aJJaHUH, CEPUH, ITYyTAMUHOBASI KUCJIOTA U TJIMLIMH.

3apnanue 3. VccnenoBanusa mokazanu, uro B MPHK conmepxurcs 34% ryanuna, 18%
ypauuia, 28% uuto3uHa, 20% anenunna. OnpeaenuTte NpoLeHTHBIM COCTaB a30TUCTBIX OCHOBAaHUM B
yuactke JIHK, sBisromerocs marpunen aia nannon uPHK.

3aganue 4.llenbs A nHCynuHa ObIKa B 8-M 3BEHE COJEP)KUT aJaHHH, a JIOIIAU - TPEOHUH,
U 9-M aHOHC; COOTBETCTBEHHO CEpUM U TINMUUH. UTO MOXKHO CKa3aTb O IIPOMCXOXKIECHUU
UHCYJIMHOB?

2.9J1aboparopuasi padora Ne9 (2 gaca)

Tema:3yueHne nponucxoxIeHNs YeI0BeKa

2.9.1 Hean padoTsl:.M3yueHne MexaHn3Ma JAeHCTBHS 3aKOHOB HACIEICTBEHHOCTU

2.9.2 3anauun pa6oTbl:[loMyunTh NpaKTHYECKUE HABBIKKM B ONPEACICHHHA T€HOTHUIIOB
JIonen

2.9.3 llepevyeHb NpuOGOPOB, MaTEPUATOB, HCII0JIb3YeMbIX B J1a00paTOPHOIi padoTe:
tabinna «CxeMa MOHOTMOPUIHOTO CKPEILMBAHUS»
2.9.4 Onucanmue (xox) padoThbI:

OTBeT Ha BOIIPOC O TOM, KakK MOSBWICA U (POPMUPOBAJICS YEJIOBEK, HHBIMU CIIOBAMH, KaK
IIeJl aHTPONOreHe3, ObUI TMPEAMETOM OKECTOUEHHBIX IUCKYCCUH Ha NPOTSKEHUH BEKOB U
TeIcsYeneTuid. MzyueHunem nporecca aHTpONoreHe3a 3aHUMaeTCs aHTPOIOJIOTUs — o0liee yueHue o
IPOUCXOXKJACHUM U DBOJIOLMU YeEJIOBEeKa, OOpa30BaHMU UEJIOBEUECKUX pac M BapUalUsix
¢u3nyeckoro crpoeHus yenoBeka. C TOUKHM 3pEHHUS] €CTECTBO3HAHUS HEOOXOAMMO, MPEXk/e BCEro,
pemiath BOIPOC O MPOUCXOXKICHUU M ABOJIONMHU Buaa HOmMOSapiens, B omnpeneneHuy ero mMecra B
KUBOTHOM MHPE, BBISBICHUU €r0 POJACTBA C IAPYTMMHM IIPUMAaTaMH, a TAKXKE BBIICHEHMs OTIMYHN
YeloBeKa OT HMX. 3HAUEHUE €CTECTBEHHOIO OTOOpa PE3KO MEHSETCs B JKU3HU 4YEJIOBEKAa U
KHUBOTHBIX. ECIM y )HBOTHBIX OTOOP — 3TO IJIaBHBIM (aKTOp 3BOJIIOLMHU, TO Y YeJIOBEKA €ro poJib
3aKIII0YAETCS B COXPAHEHUU 2eHOOHOA, 8 COePIHCUBAHUY MYymAayuli, OTPULIATENILHO BIMIOIINX Ha
€ro0 310pOBbE.

@®eHoTUII U TEHOTHUI. MoHno2ubpuOHbIM HA3bIBAETCS CKPEIIMBaHHE, IPU KOTOPOM
poauTeNbCKHe (GOPMBI OTIMYAIOTCS APYT OT JIpyra MO OJHOM Mape KOHTPACTHBIX, allbTepHATUBHBIX
npu3HaKoB. /Ipusnak—it06asi 0COOEHHOCTh OpraHu3Ma, T. €. JIFo00e OTAEIbHOE €ro KaueCTBO WU
CBOWCTBO, MO KOTOPOMY MOKHO pa3JIHYUTh JBE OCOOHM. Y pacTeHHi 3To (opma BeHUHKA
(HarpuMep, CUMMETPUYHBINA - ACUMMETPUYHBIN) WIIN €ro OKpacka (IypItypHbIH—Oeblii), CKOPOCTh
CO3pEeBaHMsI PACTEHUH (CKOPOCIIEIOCTb—IIO3/JHECIIENOCTD), YCTOWYMBOCTh MIIM BOCIPUUMYHUBOCTh



K 3a0oneBaHuio U T. . COBOKYITHOCTh BCEX MPU3HAKOB OPTaHM3Ma, HAUMHAS C BHEITHUX U KOHYAs
OCOOCHHOCTSIMU CTPOCHHUA U (PYHKIMOHUPOBAHUS KJIETOK, TKaHe U OpraHoB, Ha3bIBAETCS
Genomunom. ITOT TEPMUH MOXKET YIOTPEOIATHCSA U IO OTHOLICHUIO K OJTHOMY U3 aJIbTEPHATUBHBIX
npu3HakoB. [Ipu3Haku U CBOICTBa OpraHu3Ma HpPOSBISIOTCA IMOJ KOHTPOJIEM HACJIeJCTBEHHBIX
¢daxTopoB, T. €. reHoB. COBOKYITHOCTb BCEX T€HOB OpPraHU3Ma Ha3bIBAIOT ceHomunom. Ilpumepamu
MOHOTHOPHAHOIO CKpeluBaHusi, mnpoBeaeHHoro I'. Menzaenem, MOTYT CIYKUTh CKpEUIMBaHUS
ropoxa ¢ TaKUMH XOpOIIO 3aMETHBIMU aTbTEPHATHBHBIMU MPU3HAKAMHU, KaK MypIypHBIC U Oeibie
[BETKM, KeNTas M 3elieHas OKpacka He3penbIX IUI0J0B (0000B), riaakas M MOPILIUHUCTAS
MOBEPXHOCTh CEeMsH, JKeITas W 3eJleHas MX OKpacka W ap. EnmHooOpasme rHOpHIOB NEPBOTO
nokosieHust (mepBblii 3akoH Menaens). [Ipu ckpemuBaHuM ropoxa ¢ MypPHYpHBIMU U OEIBIMHU
BeTKaMu MeHeab OOHApYXKHII, YTO y BCEX THOPUAHBIX pacTeHuil mepBoro mnokojenus (Fi)
IBETKU OKazanuch myprmypHbiMU. [Ipu 3TOM Oenasi okpacka LiBeTKa HE MposBisiach (puc. 1).
MeHzens yCTaHOBUIJ TaKXKe, 4TO Bce THOpUIbl F1 okazamucek eqmHO00pa3HBIME (OAHOPOHBIMHU) TIO
KaKIOMY U3 CEMU HUCCIIEIyeMbIX UM IIPU3HAKOB.

) (3
. 0000 0008 O00e eeee
0000 00O0® OB0e 0008
0000 Ce®e OCeee eeee

Puc. 1. Cxema wmonocubpuonozo ckpewusanus: | — 2como3zuecommusie ocobu c¢
OOMUHAHMHBIM NPUSHAKOM, 2 — 2emepo3ucomHble 0coOU ¢ OOMUHAHMHBIM UU HPOMENCYMOUHBIM
NPUSHAKOM, 3 — 20MO3ULOMHbIE 0COOU C PeYeCcCUBHbIM NPUSHAKOM.

CrnenmoBarenbHO, y THOpPHUIOB TIEPBOTO  TOKOJCHUS W3 Mapbl  POIUTEIBCKHX
QIBTEPHATUBHBIX TPU3HAKOB TPOSIBIISICTCS TOJBKO OJWH, a MPU3HAK JIPYroro POIMTENs] Kak Obl
ucuesaeT. SIBiaeHue npeobnagaHus y rubpuioB Fi mpusHakoB ogHOro u3 poxauteneil Mennenb
Ha3Bal OOMUHUPOBAHUEM, a COOTBETCTBYIOIIUH TMpH3HAK — OoMuHaumueim. llpusHaku, He
nposiBIsitoIuecs: y rubpunoB Fi ,0H Ha3Ban peyeccusHvimu. 110CKOIBKY BCE THMOPHIBI EPBOTO
MOKOJICHUS] €TMHOO0pa3Hbl, 3TO siBlieHne Obuto Ha3BaHo K. Koppencom nepswvivm 3axonam Menodens,
WIHA 3aKOHOM eOuH00Opaszus cubpuoos nepeo2o NOKOAeHus, a TAKXKe Npasuirom OOMUHUPOBAHUSL.
3akon pacwensienusi (Bropoii 3axkon Menpaenst). M3 ruOpunHeix cemsiH ropoxa MeHaenb
BBIPACTUJI PACTEHHUSI, KOTOPBIE MOJBEPT CAMOOIBIICHUIO, 1 00Pa30BaBIINECsS CEMEHA BHOBb BBICESI.
B pesynbprare Ob1I0 MOTYYEeHO BTOPOE MOKOJeHHe THOpUI0B, uin Tuopuasl Fo. Cpenu mocnennux
O00HapyXWJIOCh pacHICTJICHHEe MO KaXI0M Mape aabTepHATUBHBIX MPU3HAKOB B COOTHOIICHUU
npuMepHo 3:1, T. €. TpH YeTBEPTH PACTCHUN MMENH JTJOMHUHAHTHBIC TIPU3HAKU (ITypIypHBIC IIBETKH,
KENThle CeMEHa, IJIaJKue CeMEeHa M T. J.) U OJHa YeTBepTh — pelLecCUBHbIE (Oesble IBETKH,
3eJICHbIE CEeMEHAa, MOPIIMHHCThIE ceMeHa W T. A.). ClenoBaTelbHO, PEIEeCCUBHBIA TpPU3HAKY
rubpuaa F; He ucue3, a TOJIBKO OBLT MOAABIEH W BHOBH MPOSBUIICS BO BTOPOM MOKOJEHHH. ITO
000011eHNe TI03/1HEE OBIJIO HA3BAHO 6MOPbIM 3AKOHOM Menodens, WA 3aKOHOM pacuyenieHus.
I'oM0O3UroTHBIE M TeTePO3UTOTHBIE 0c00M. UTOOBI BBIACHUTH, Kak OyIeT OCYIIECTBIATHCS
HaCJIe/IOBaHUE MPH3HAKOB B TPETHEM, YETBEPTOM U IMOCIEAYIOIUX IMOKOJICHHIX, MEeHIeNb myTeM
CaMOOMBIICHUS BBIPACTUII TUOPU/IBI 3TUX TTOKOJICHUI U MPOAHATU3UPOBAI MOJIYYEHHOE TTOTOMCTBO.
OH BBIICHWJ, YTO pACTECHHUs, OOJAJAONINe pPElEeCCHBHBIMH TpPH3HAKaMU (Hampumep, Oeibie
I[BETKH), B cienyronux nmokoyieHusx (Fz F4 u T. 1.), BOCIPOU3BOIAT MOTOMCTBO TOJBKO C OCIIBIMU
nBetkamu (cM. puc. 3.1). Muaue Benmum ceOs ruOpuabl BTOPOTO MOKOJEHUS, oOiajarolue
JOMHHAHTHBIMH TpH3HAKaMU (HapuUMep, MypOypHbIMU IBeTKaMu). Cpeau HUX TpU aHAu3e
noToMcTBa MeHienh 0OHAPYKUJI IBE TPYIITBI PACTCHUH, BHEIITHE COBEPIICHHO HEPA3INIMMBIX 110
KaKIOMY KOHKpPETHOMY Npu3Haky. [lepBas rpymnmna, coctasisitomias 1/3 ot obiiero uncna pacTeHUi



C JIOMMHAHTHBIM IIPU3HAKOM, Jajie€ HE paclLIeIlIsaiach, T. €. BO BCEX MOCIEAYIOMNX MTOKOIECHUAX Y
HUX OOHApYXXWBaJaCch TOJILKO IMypITypHas okpacka IBeTkoB. Ocrtapmmecs: 2/3 pacTeHUH BTOPOTO
nokosieHus: B F3, CHOBa naBanM paclleIieHHE Takoe ke, Kak B F» T. €. Ha Tpu pacreHus c
INYPIYPHBIMU LIBETKAMHU MOSBISIIOCH OAHO ¢ OenbiMu. OcoOM, KOTOpble HE AT B IOTOMCTBE
pacILEIUIEHNUs] M COXPAHSIIOT CBOM IPU3HAKU B «UMCTOM» BHUJIE, Ha3bIBAIOT 20MO3USOMHBIMU, A TE, Y
KOTOPbIX B IIOTOMCTBE HPOMCXOIUT pACUICIJICHUE - 2emeposucomuvimu. TakuM o0pazom,
MeHnzieneM BrepBbie ObLIO YCTAaHOBJICHO, YTO PACTEHUS, CXOAHBIC M0 BHEUTHUM IPU3HAKAM, MOTYT
o0najgaTh pa3IMYHBIMU HAcJEICTBEHHBIMHM CBOMCTBaMHU. Aunienu3M. J{asl yCTaHOBJIEHUS MPUYMHBI
pacIllelUIeHHs], IPUYEM B CTPOrO ONPEICIICHHBIX YHCICHHBIX OTHOLICHMSIX JOMUHAHTHBIX M
PELIECCUBHBIX IPU3HAKOB, CIEAYET BCIOMHHUTBH, YTO CBA3b MEKIY IIOKOJEHUSMHU IIPU IOJOBOM
Pa3MHOKEHHUU OCYILECTBIISIETCSl 4epe3 IMOJIOBbIE KIIETKM (Tamerbl). O4eBUAHO, TaMeTbl HECyT
MaTepHalbHble HACIIEACTBEHHBIE 3a/aTKU, WM (DAKTOPBI, ONpPEENAIONIMe pPa3BUTUE TOrO MU
MHOTO TpH3HaKa. OTH (aKTOpbl MO3KE M OBUIM Ha3BaHbBl I'€HaMU. B cOMaTH4ecKHX KIEeTKax
JUIUIOUJAHOIO OPraHuM3Ma 3TH 3aJaTKU SBJSIIOTCS IAapHBIMU: OJWH IONY4YEH OT OTLIOBCKOIO
OpraHusMa, a JApyrod — OT MaTepUHCKOro. MeHpaenb Npemaokui 0003HAa4YaTh JOMUHAHTHBIC
HACJICICTBEHHbIE 33JaTKU 3arjaBHON OyKBOH (A4), a COOTBETCTBYIOIME UM PELIECCUBHBIE 3a/1aTKU
nponucHoi OykBoH (a). Ilapy reHoB, ompenensomUX ajdbTEPHATUBHBIE NPU3HAKU, HA3bIBAIOT
anneomMop@Hol napoil, a caMo SBJIICHUE MTAPHOCTH — AJLIEIUMOM.

Kaxnapiii reH umeer aBa COCTOSAHUS — A U @, TO3TOMY OHU COCTAaBJISIIOT OJHY Hapy, a
KaX/I0r0 M3 WIECHOB Hapbl Ha3bIBAIOT auieneli. TakuM 00pa3oM, 2eHbl, pacnoiodceHnblie 8 OOHUX U
mex ouce JIOKYyCcax (y4acmkax) 2oMONOSUYECKUX XPOMOCOM U Onpeoensioujue aibmepHamusHoe
pazeumue 00HO20 U MO20 Jice NPU3HAKA, HA3bIBAIOTCA annenvHbimy. Hanpumep, mypnypHas u 6enast
OKpacKa IIBE€TKa ropoxa SIBJISI€TCS JOMUHAHTHBIM M PELECCHUBHBIM NPU3HAKAMH COOTBETCTBEHHO
JBYM ajiesisiM (A U a) ogHoro rexa. biarogaps Haluuuio IBYX ajljiesieil BO3MOXKHBI J1Ba COCTOSIHUS
OopraHMsMa: TOMO- U TeTepo3urotHole. Ecium opraHusm CoOIEpXUT OJMHAKOBBIE —alljIeNId
KOHKPETHOro reHa (AA winm aa), TO OH Ha3bIBACTCS 2OMO3UCOMHbIM TIO JTAHHOMY TeHy (Win
NPHU3HAKY), & eClk pasHbie (Aa) — To eemeposucomuuvim. CIenoBaTENbHO, AJUIEIb — 3TO (hopma
CylLIeCcTBOBaHMs IeHa. [IpumepoM TpexaiebHOro reHa SBJISETCs TeH, ONPEACIIOIUN Y YeTI0BEKa
CUCTEMY Ipynnbl KpoBu AB(. Anneneil ObiBaeT U Oosblie: sl T€HA, KOHTPOJIUPYIOIIETO CUHTE3
reMOrjJo0MHa 4YeJOBeKa, MX H3BECTHO MHOro necsitkoB. Pemérka Ilemnera — 2D-tabnuna,
Ipe/yIoKEHHas] aHIIMUCKUM reHeTukoMPeknHanbiomM [leHHeTOM B KadecTBE HHCTPYMEHTA,
IpeJCTaBIAIomero co0oil rpaguueckyro 3amuch A ONPENETICHUs COYETaeMOCTH aiienedl u3
POIUTENbCKUX TE€HOTHUNOB. Bronb OIHOM CTOPOHBI KBajpaTa pacHoSIOKEHbl KEHCKUE [aMeThl,
BJIOJIb PYTON — MY’KCKHE. DTO MO3BOJISIET JIETYE IPOU3BECTH BBIICHEHUE T€HOTHIIOB OPraHU3MOB
10 TEHOTUIIaM ¥ ()EHOTUIIaM POJIUTENEH U TOTOMKOB

[Tpu pemenny Takux 3agady HEOOXOIUMO MOMHHUTb, YTO T€HOTHUI OCOOEH C perecCHBHBIM
MPU3HAKOM M3BECTEH — OHU FOMO3HMIOTHblE. Hanuune HOMHUHAHTHOIO WJIM PELIECCUBHOTO IeHa Y
OpPraHU3MOB, HECYIIMX JOMHHAHTHBIA MpH3HAK (MX TOMO WJIM TeTePO3UTOTHOCTB), MOXKHO
OTIPEAENUTh 10 TEHOTUIIAM UX POJUTENIeN WM OTOMKOB, YUUTHIBasl TO, YTO OJIMH T'€H U3 KaxXI0Mi
napbl peOeHOK MoJy4yaeT OT OTLA, a BTOPOH — OT MaTepH.

3agaua 1

CriocoOHOCTh 4eloBeKa OLIYyIIaTh TOpbKUH BKyc (eHuntuomoueBuHsl (OTM) —
JIOMMHAHTHBIM npu3HaK, reH kotoporo (T) nokanu3oBaH B 17-if ayrocome. B cembe math u 104b
omymaroT BKyc @TM, a oren 1 cbIH He omymaroT. OnpeaenuTb FeHOTUIIBI BCEX YIEHOB CEMBHU.

Pemenne

1. Oren u coiH He omymarT BKyc PTM, T.e. HECyT pELECCHBHBIN NpPU3HAK,
ClIeIOBaTEIIbHO, UX TEHOTHUIT — tt.

2. Marp 1 10Yb OUIYINAIOT BKYC, 3HAYMT, KaXJas U3 HUX HECeT JOMUHAHTHBIA reH T.
3. Opany XpoMocoMy peOeHOK IMOJIydaeT OT OTLa, APYrylo — oT mMarepu. OT OTLa 104Yb MOXKET
HOJYYUTh TOJIBKO PELeCCHBHBIN TI'eH t (MOCKOJIBKY OH roMo3uroreH). CienoBarenbHO, T€HOTUI
nouepu — Tt. 4B



http://ru.wikipedia.org/wiki/2D
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF
http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%B5%D1%82%D1%8B

MOTOMCTBE MaTepH €CTh 0COOb C TEHOTHUIIOM tt, CJIeIOBATENIbHO, OHA TAKXKE HECET PELIeCCUBHBIN reH
t, ¥ ee TeHOTHIT — Tt.

Cxema Opaka

P &
Tt HE omymi:[;
OILLYLIAECT
BKyc OTM BKkyc ®TM
Fi t T tt
HE OILYIIAeT
OILlYLIAECT
BKyc OTM Bkyc ®TM

OtBet: ['enoTun marepu u noyepu — Tt, otiia u ceiHa — tt.

3aganue 1. VY vuyenoBeka TeH MOJUIAKTWIMM (MHOTONAJIOCTH) JOMHHHPYET Haj
HOPMAJIbHBIM CTPOCHHEM KHUCTHU. Y >KE€Hbl KHUCTh HOpPMalbHasi, MY TE€TE€PO3UTOTEH IO TEeHY
noMAakTIIIMK. ONpeenuTe BEPOSATHOCTh POXKIACHHUS B 3TOM CEMbE MHOTOIAJIOT0 peOeHKA.

3apganmne 2. Matb OproHeTka; oTel OJOHAMH, B €ro POJOCIOBHOW OpIOHETOB HE OBLIO.
Ponunmcs Tpu pebGEHka: nBe mouepu ONOHIWMHKH U ChIH OproHeT. Ilpoananmn3upoBaTh T€HOTHIIBI
HOTOMCTBA M POJUTENCH.

3aganmue 3.V yenoBeka reH, BBI3BIBAIOMINN OHY U3 (POPM HACIECICTBEHHOM ITyXOHEMOTHI,
pELIeCCUBEH IO OTHOLICHHWIO K T'eHy HOpMajbHOro ciyxa. OT Opaka IIyXOHEMOH »KEHILIMHBI C
HOPMaJIbHBIM MY)KUYMHOH pPOAWIICA TIyXOHEMOW peOeHoK. OrpenenuTs TeHOTHUIBI BCEX UJICHOB
CEMbH.

3aganue 4. Cenasd npsab BOJOC Yy 4YEIOBEKa — JIOMUHAHTHBIA NIpu3Hak. OnpenenuTsb
TeHOTHIIBI pOAUTENeH U J1eTel, eclii U3BECTHO, YTO Y MaTepH e€cTh cejas IMpsiib BOJIOC, Y OTLHa —
HET, a U3 JIBYX JIETeH B CEMbE OJIMH MMEET CEIYI0 NPS/Ib, a APYroil HE UMEeT.

3ananme S. B menuiuHe umeer 601b110€ 3HAUEHUE pa3IMYUe MEX]y YEThIpbMS TpyIIaMH
YeNoBeYeCKOW KpoBU. ['pymma KpoBU SIBISIETCS HACIEACTBEHHBIM TPU3HAKOM, 3aBHUCSIIMM OT
OJIHOTO TeHa. ['eH 3TOT uMeeT He JBe, a TP ajuienu, o0o3HayaeMble cumBoiamu A, B, 0. Jluma c
reHotunom 00 uMeroT nepByto rpymnmny KpoBu, ¢ reHorunamMu AA win AO — Bropyro, BB min B0 —
TpeTbio, AB — ueTBepTyro (MBI MOXKEM CKa3aTh, YTO ajulean A U B nomunupyror Haja amiensio 0,
TOT/Ia KaK JPyT Apyra OHU HE MOJaBIsaoT). Kakue rpymnmbsl KpOBH BO3MOXKHBI y JIETEH, €CIH Y UX
MaTepH — BTOpas TpyIina KpoBH, a y OTLa — IepBasi?

3. METOAUYECKHUE YKA3AHUSA

MO MPOBEJAEHUIO MPAKTUYECKUX 3AHATHUM- He npeaycMOTpeHb yu4eOHbIM
TUTAHOM

4. METOAUYECKHUE YKA3ZAHUA

IO IMTPOBEJEHWIO CEMUHAPCKHUX 3AHATHI

4.1 Cemunapckoe 3ansaTue Nel ( 2gaca).

Tema: «EcTecTBeHHOHAayYHAs! ¥ TYMaHHUTapHAS KYJIbTYPBI»

4.1.1 Bonipochl K 3aHATHIO:

1.EcrecTBeHHas U ryMaHuTapHas KyJlIbTypa OTJIMYHE U O0ILee.
2. Ilonumanue u 0OBSICHEHHE, U UX BUILI.
3.Hayunsiii meron. I'unore3a. Teopus. 3akoH.



4.1.2 Kpatkoe onucanue NpoBOAUMOr0 3aHATHA:3aHATUE IPOBOJNUTCS METOJIOM OIIpOca
CTYACHTOB Ha IOCTaBJIEHHbIE BOIIPOCH. Ha /1100011 BOIIPOC CEeMUHAPCKOIo 3aHATHS MOT'YT OTBEYaTh
OJIMH WJIM HECKOJIBKO 4YesloBeK. [Ipu 3TOM OTBETHI HE TOJDKHBI AYOIUpoBaTh Ipyr apyra. CTyaeHTbI
JIOJDKHBI MPEJICTABIIATh PA3JIMYHbIE MMOAXObl U TOUKH 3PEHHUS Ha 00CYXJIaeMylo Mpobiemy, eciu
TaKOBBbIE MMEIOTCS. Bce ocTabHbIE CTYAEHTHI y4eOHOHM TpymIibl JOJDKHBI aKTUBHO NPUHUMATH
ydacTue B 0OCYXIE€HUU BOIIPOCOB ceMuHapa. B koH1e 3aHaTus npenonasatens ocrasiser 10 — 15
MHHYT IJI1 OTBETOB HAa HCACHBIC BOIIPOCHI, TIOABCACHUC UTOT'OB 3aHATHA U BBICTABJICHHUC OLICHOK.

4.2 CemuHapckoe 3ansaTue Ne2 (_2 gaca).
Tema: «Hay4ynbie METOIBI»

4.2.1 Bonipochbl K 3aHSATHIO:

1.ITonsiTue merona B Hayke. Kimaccudukarus HayqHBIX METO/IOB.
2. XapaKTepruCcTUKa OCHOBHBIX HAyYHBIX METOJIOB.

3.CTpyKTypa Hay4YHOTO 3HAHUS U €r0 YPOBHHU.

4. Vinearnsl ¥ IGHHOCTH HAYKU. DTHYECKHUE MPOOJIEMBbI B HAYKE

4.2.2 Kpatkoe onucanue NpoBOAUMOI0 3aHATHA:3aHATHE POBOJIUTCS METOJIOM OIIpoca
CTYJICHTOB Ha TIOCTaBJICHHBIE BOMPOCHL. Ha 110001 BOIIpOoC CEMHUHAPCKOTO 3aHATHS MOTYT OTBEYaTh
OJIMH WUJIM HECKOIIbKO 4enoBeK. [Ipu 3TOM OTBETHI HE JOHKHBI AyOIUpoBath Apyr Apyra. CTyaeHTbI
JOJDKHBI TIPEJICTABIIATh PA3JIMYHBIE TOAXOJBI U TOUKH 3PEHUS Ha 00CYXIAaeMyIO MpoOiieMy, eciiu
TakoBble HMMeIOTca. Bce ocraibHbIe CTYNEHTBHI Y4EOHOW TPYIIBI TOJKHBI AKTUBHO MPUHUMATh
ydactre B 00CYXJI€HHUU BOIPOCOB ceMHHapa. B koHIle 3anaTus npenoaasarenb octapisier 10 — 15
MUHYT JJI1 OTBETOB Ha HESICHBbIE BOMPOCHI, MIOJIBEJICHIE UTOTOB 3aHATHUS U BHICTABICHHUE OIICHOK.

4.3 Cemunapckoe 3ansatue Ne3 (_2 yaca).
Tema: [IpoctpanctBo u Bpemst. Ux ¢usnyeckue cBoiicTBa

4.3.1 Bonpochl K 3aHATHIO:

1. OBonronus B3MISLIOB HA IPOCTPAHCTBO U BPEMS.

2. CymHoCTh MOHATHH: (hU3HUECKOe, Te0J0rH4ecKoe, OMOJIOTHYECKOE M COLIMAIbHOE
IIPOCTPAHCTBO U BpEMSI.

3. CyOcraHumoHanbHas ¥ pesIIMOHHAs KOHIENIHS IPOCTPAHCTBA U BPEMEHH.

4. CsolicTBa NPOCTPAHCTBA WU BPEMEHHU: MEPHOCTb, CUMMETPHUS U ACHUMMETpHS,
00paTUMOCTh, TEOMETPUUECKHE CBOMCTBA.

4.3.2 KpaTrkoe onucanue MpoOBOIUMOI0 3aHATHSI:3aHATHE IPOBOAUTCS METOJIOM OIpoOCca
CTYJCHTOB Ha MOCTaBJIeHHbIE BONpOockl. Ha 11060# BOIpoc ceMUHApCKOro 3aHsATUSI MOTYT OTBEYaTh
OJIMH WJIM HECKOJIBbKO 4yesioBeK. [Ipu 3TOM OTBETHI HE HOJKHBI AYyOIUpoBaTh Apyr Apyra. CTyAeHTh
JIOJKHBI MPEACTABIATh Pa3iIMUHbIE MOJAXOAbl U TOUKHM 3pEHHsS] Ha 00CyXJIaemMyro mpobiieMy, eciu
TaKoOBbIE MMeIOTCS. Bce ocTaybHble CTYAE€HTHl y4eOHOW IpyIIbl JOJDKHBI aKTUBHO NMPUHUMATh
ydactre B 00CYXJICHUU BOIPOCOB ceMHHapa. B KoHIle 3aHATHS TIpenoiaBaTens octasisier 10 — 15
MUHYT JJI1 OTBETOB HA HESICHBIE BONPOCHI, MIOJBEICHUE UTOTOB 3aHATHUS U BBICTABICHUE OLICHOK.

4.4 Cemunapckoe 3ansTue Ned (_2 ygaca).

Tema: OuieHKa NPOCTPAHCTBA U BPEMEHHU.

4.4.1 Bonpochl K 3aHATHIO:

1. [IpocTpaHcTBO M BpeMs B MUKpOMHpE: 00111asi XapaKTepUCTHKA.

2. [IpocTpaHcTBO U BpeMs B MaKpoMHpe: 0011asi XapaKTepuCcTUKa

3. MeTop! OIIEHKH MPOCTPAHCTBA MUKPO M MaKPOOOBHEKTOB.

4. MeTo/1bl OLIEHKU PA3JINYHBIX UHTEPBAJIIOB BPEMEHH.

4.4.2 Kpatkoe onucaHue NpoOBOAUMOI0 3aHATHA:3aHATHE IPOBOJIUTCS METOJIOM OIIpoca
CTY/ZICHTOB Ha IOCTaBJIeHHbIE BOIPOCHl. Ha 110060# BOpoc ceMUHApCKOro 3aHATHSI MOTYT OTBEYaTh



OJIMH WJIM HECKOJBLKO 4enoBeK. [Ipu 3TOM OTBETHI HE JOKHBI AyOIupoBarh Apyr Apyra. CTyaeHThI
JOJIKHBI MPEACTABIATh Pa3IMUHbIe MOJAXOAbl U TOUYKH 3pEHHsS Ha 00CyXJIaemMyio mpobiieMy, eciu
TaKOBbIE MMEIOTCA. Bce ocTanmbHBIC CTYNEHTBHI Y4EOHOW TPYIIBI OJDKHBI aKTHUBHO MPUHUMATH
yudactue B 00CYKJI€HUHU BOIIPOCOB ceMuHapa. B koHIle 3aHsATuUs npenojaBatens octapiser 10 — 15
MUHYT JIJI1 OTBETOB Ha HESICHBIE BOMPOCHI, IMOJABEICHNUE UTOTOB 3aHATHUS U BHICTABJICHHUE OLICHOK.

4.5 Cemuuapckoe 3ausatue Ne5 (2 gaca).

Tema:®Pusnueckas KapTUHA MUPA

4.5.1 Bonipochbl K 3aHSATHIO:

1. CyIIHOCTh KJIACCUYECKON MEXAHUKH U €€ 3aKOHBI

2. Hayana TepMoAMHAMUKH

3. DnekTpomMarHuTHas KapTuHa Mupa. OCHOBHbIE IPOTHBOPEUHS (PU3NIECKUX KOHICTIINI
MakpoMmupa

4. CylHOCTh TEOPUH OTHOCUTEIILHOCTU A.DWHIIITEHHA.

5. bonpmue maccel U actpodusznueckue (PeHOMEHbI HMCKpUBIIE-HUS MPOCTPAHCTBA H
3aMeJICHUs] BpEMEHH.

6. KoHuennuu BO3HUKHOBEHHMSI U pa3BUTHs BceneHHoW. (OCHOB-HbIE MPOTUBOPEUUS
(bU3HMYECKUX KOHIIETIIUN MeraMmupa.

7. ®uzuka MuUKpoMupa. PazBuTue U CylmHOCTh KBAHTOBOW MEXaAHUKHU

4.5.2 Kpatkoe onncanue NpoBOAUMOro0 3aHATHS : 3aHATHE TIPOBOIUTCS METOAOM OIPOca
CTYJICHTOB Ha MOCTaBJICHHbIE BOMPOCHL. Ha 11000#i BOIIpOC CEMUHAPCKOTO 3aHSATUS MOTYT OTBEYaTh
OJINH WJIM HECKOJIBKO 4esIOBeK. [Ipr 3TOM OTBETHI HE NOKHBI AyOJIUpPOBaTh Ipyr apyra. CTyaeHThI
JOJKHBI MPEACTABIATh PA3IMUHBIC MOJAXOAbl U TOYKH 3pEHHS Ha 00CYyXIaeMyro mpobiieMy, eciu
TaKOBbIC MMEIOTCA. Bce ocTanmbHBIC CTYINSHTBHI Y4EOHOW TPYIIIBI JTOJDKHBI aKTHBHO TPUHUMATH
yuacTue B 00CYKJI€HUU BOIIPOCOB ceMuHapa. B koHIle 3aHsATuUs npemnoaaBareib octasiuser 10 — 15
MUHYT JJI1 OTBETOB Ha HESICHBIE BOMPOCHI, ITOJABEICHNUE UTOTOB 3aHATHS U BHICTABJICHHE OIICHOK.

4.6 Cemunapckoe 3ansaTue Ne6 (_2 yaca).

Tema:XumMmudeckas CyIIHOCTh BEIIECTBA

4.6.1 Bonipochl K 3aHATHIO:

1. CucreMa XMMUYECKUX MPEJICTABIICHUN U YEThIPE KOHLIECTITYaIbHBIE CUCTEMbI XUMUHU.

2. XUMUYECKUN 3TIEMEHT, XUMHUUYECKasl CBsA3b, XUMHUUECKAs CUCTEMA.

3. [lonsATHE CTPYKTYpPHI U BAJICHTHOCTH BEIECTBA.

4. Teopus xumuueckoro crpoenus A.M. byrneposa. buononnmepst

5. KommummeHTapHOCTB

4.6.2 KpaTkoe onucanue NpoBOAUMOI0 3aHATHS :3aHATHE TTPOBOIUTCS METOJIOM OIpOca
CTYJICHTOB Ha TIOCTAaBJICHHBIE BOMPOCHL. Ha 1100601 BOpOC CEMHUHAPCKOTO 3aHSATHS MOTYT OTBEYaTh
OJIMH WJIM HECKONBKO 4enoBeK. [Ipu 3ToM OTBETHI HE JOHKHBI AyONUpoBaTh Apyr Apyra. CTyaeHThI
JIOJDKHBI TIPEACTABIISTh Pa3IUYHbIC TOIXO0JbI U TOYKH 3pEHHUs Ha 00CyXaaeMyro MmpoOjemMy, eciu
TakoBble HMMeloTca. Bce ocTanbHBIe CTYAEHTBHI Y4EOHOW TPYIIBI TOKHBI aKTUBHO MPUHUMATh
ydactre B 00CYXJICHHUU BOIPOCOB ceMHHapa. B koHIle 3aHATUs TipenogaBarenb octapisier 10 — 15
MUHYT JJI1 OTBETOB Ha HESICHBIE BOMPOCHI, MOJBEICHUE UTOTOB 3aHATHUS U BBICTaBJICHHUE OLIEHOK.

4.7 Cemunapckoe 3ansitue Ne7 (_2 yaca).

Tema:KocHoe BerecTBo 3emiu.

4.7.1 Bonipochl K 3aHATHIO:

1.Hayku o 3emiie u X BKJIaJ B €CTECTBEHHOHAYYHYIO KApTUHY MUpA.
2.BuyTtpenHee cTpoeHue 3eMian U e€ 000JI0ueK.

3. XuMu4eckuil coctaB 3eMIIH.

4.Jlutocdepa, runpocdepa, armochepa. MarHUTHOE TIOJIC 3EMITH
5.MuHepanpHblii U NETPOJIIOTUYECKUI COCTaB 3EMJIH.

6.Tunel rOpHBIX MOPOJ U YCIIOBUS UX 00pa30BaHUsl.

7. OHI0TeHHbIE TPOILIECChl: TEKTOHUKA JIUTOC(HEPHBIX TUINT, 3eMJIETPSICEHNUS, BYTIKAaHU3M.
8.DK30reHHbIe MPOIECChl: OCHOBHBIC BUJIBI M KX OCOOCHHOCTH.



4.7.2 Kpatkoe onucaHue NpOBOJUMOI0 3aHATHA:3aHATUE IPOBOJNUTCS METOJIOM OIIpOca
CTYJEHTOB Ha MOCTaBJICHHbIE BOMPOChl. Ha 11060# BOIIpOC CEMUHAPCKOTO 3aHATUSI MOTYT OTBEYaTh
OJIMH WJIM HECKOJIBKO 4YesioBeK. [Ipu 3TOM OTBETHI HE JAOJDKHBI AyOInMpoBaTh Apyr aApyra. CTyaeHThI
JOJIKHBI MPEACTABIATh PA3IMUHBIC MOJAXOAbl U TOYKH 3pEHHsS Ha 00CyXJIaeMyro mpobiieMy, eciu
TaKOBBbIE MMEIOTCS. Bce ocTanbHble CTYAEHTHI y4eOHOW TPYIIBI JOJDKHBI aKTHBHO NMPUHHMATH
yudacTue B 00CYKJI€HUHU BOIIPOCOB ceMuHapa. B koHIle 3aHsATuUs npenoaaBaresib octasisger 10 — 15
MUHYT JJI1 OTBETOB HA HESICHBIE BONPOCHI, [IOJIBEJICHUE UTOTOB 3aHATHUS U BHICTABICHUE OLICHOK.

4.8 Cemuuapckoe 3ausatue Ne8 ( 2uaca).

Tema:DeHoMeH KU3HMU.

4.8.1 Bonipochbl K 3aHSATHIO:

1.CymHocTh XM3HM B ecTecTBO3HaHUH. [IpoOnembl MOsSBICHUS KU3HU: OCHOBHBIE
TUIIOTE3BI.

2.CoBpeMeHHas Hay4yHasi TEOpHUs MOSIBICHUSI )KU3HU

3. OcoOeHHOCTH OMOJIOTHYECKOTO YPOBHS OPraHU3aIli MaTePUH.

4. Baxxneime cBOWCTBA U (DYHKIIMU KUBBIX CUCTEM.

5. Teopuss »Bomrouuu >KW3HU. [IpUHIMIBI 3BOJIIOIMHM, BOCHPOW3BOACTBA U Pa3BUTHS
JKUBBIX CUCTEM.

6. Yuenue B.M.Bepnanckoro o 6uocdepe. DynaamenraibHas eTOCTHOCTh OMOC(EpHI.

7.AHTPOIIOTE€HE3 U COBPEMEHHBIN YENIOBEK.

8.OCHOBHbIE IOHATHUS U 3aKOHBI COBPEMEHHOM 3KOJIOTHUH.

4.8.2 Kpatkoe onucaHue NpoBOAUMOI0 3aHATHSA:3aHATHE POBOJIUTCS METOJIOM OIIpoca
CTYZICHTOB Ha IOCTaBJICHHBIE BOIIPOCHL. Ha 11000ii BOpoc ceMUHApCKOTO 3aHATHS MOTYT OTBEYATh
OJIMH WJIM HECKOIIbKO 4enoBeK. [Ipu 3ToM OTBETHI HE JOHKHBI AyOIupoBath Apyr Apyra. CTyaeHThI
JOJDKHBI TIPEJICTABIIATh PA3JIMYHbBIE MTOAXOJBI U TOUYKH 3PEHUS Ha 00CYXIAaeMylo MpoOiiemMy, eciiu
TakoBble HMeIOTcA. Bce ocTanmbHble CTYIEHTHI Y4EOHOW TPYIIBI TOJKHBI AKTUBHO MPUHHUMATh
ydactre B 00CYXJICHHUU BOIPOCOB ceMHHapa. B koHIle 3anaTus mpenoaasarenb octapisier 10 — 15
MUHYT JJI1 OTBETOB Ha HESICHBIE BOMPOCHI, IOJABECHNUE UTOTOB 3aHATHUS U BBICTABICHHUE OLIEHOK.

4.9 Cemuuapckoe 3ansatue Ne9 (_2 yaca).

Tema:B3aumoelicTBrie TPUPOJIBI U 00IIECTBA

4.9.1 Bonpochl K 3aHATHIO:

1. OcHOBHBIE 3Talbl B3aUMOJICHCTBUS MPUPOBI U OOIIECTBA B KOHTEKCTE HUCTOPUUIECKOTO
Pa3BUTHS YEJIOBEUYECTBA.

2. ConmanbHas 3K0JIOTUSl 1 MHBAPOHMEHTAIbHAS COLIMOJIOTUS.

3. CymHOCTh TEOPHUH YCTOWYMBOTO pa3BUTUA Kak (UIOCO(DCKOTO OCHOBAHUS
r€03KO0JIOTMYECKUX KOHIICTITUH.

4.9.2 Kpatkoe onucaHue NpoBOAUMOI0 3aHATHA:3aHATHE TPOBOJIUTCS METOJIOM OIpOca
CTYJICHTOB Ha TIOCTAaBJICHHBIE BOMPOCHL. Ha 11006011 BOpoCc CeMUHAPCKOTO 3aHSATHS MOTYT OTBEYaTh
OJIMH WJIM HECKONBKO 4yenoBeK. [Ipu 3ToM OTBETHI HE JOHKHBI AyONUpoBaTh Apyr Apyra. CTyaeHThI
JIOJKHBI MPEACTABIATh Pa3IMUHbIe MOJAXOAbl U TOUKHM 3pEHHsS Ha 00CyXJIaemMyro mpobiieMy, eciu
TakoBble HMMeloTca. Bce ocTanbHbIe CTYAEHTBHI Y4EOHOW TPYIIBI TOKHBI aKTUBHO MPUHUMATh
ydactre B 00CYyXJICHUU BOMPOCOB ceMHHapa. B koHIle 3aHaTus npenoaasarenb octapisier 10 — 15
MUHYT J1JI1 OTBETOB Ha HESICHBIE BOMPOCHI, MOJABECHNUE UTOTOB 3aHATHUS U BBICTABICHHUE OLIEHOK.



