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KOHCIIEKT JIEKIIUHA
1.1 Jlexums Ne 1. (2 gaca) [IpeameT u HICTOpUSI CTAHOBJICHUST €CTECTBO3HAHMS
1.1.1 Bonpocel JieKum:
1. EctecTBeHHOHay4Hasi U TyMaHUTApHAs KyJIbTYpbI.
2. Knaccugukaius HayK 1 oTpacieil eCTeCTBO3HAHMUS.
3. EcTecTBO3HaHME U €€ B3aUMOCBS3H C penuruei, humocodueit 1 MaTeMaTHKOM.

1.1.2 Kparkoe coaep:kaHue BONPOCOB: (TE€3MCHO H3JIOKUTh OCHOBHOE COEp)KaHUE
paccMaTpuBaeMbIX BOIIPOCOB)

Bonpoc 1. EcrecTBeHHO-HAyYHAs 1 TYMAHUTAPHAsS KYJbTYPbI

CrpemiieHue yenoBeka K MO3HAHUIO OKpYXarouiero Mupa 6eckonedno. OJHUM U3 CpeCTB
3TOr0 TIO3HAHUS SBIsIeTCS ecrecTBo3HaHWe. OHO aKTUBHO y4yacTBYeT B (OPMHPOBAHUU
MUPOBO33PEHUS KaXJI0TO YeJIOBEKa OTAENbHO U o01iecTBa B 1esioM. K MUPOBO33pEHNIO OTHOCUTCS
TaK)K€ COLMalIbHAs YCTAaHOBKAa HAa IIOHMMAHHME CMBICJIA JKU3HM, JKU3HEHHBIX MWJIEAJIOB, LEJIeH
olmiecTBa U CPENCTB UX JOCTHXKEHHUS. MUPOBO33pEHUE - COBOKYITHOCTH OIpPEIEICHHbIX 3HAHMIA,
KOMILIEKC HOPM M YOEXIEHUH, MPOSBISAIOMINXCS B COACPKAHUU TNPAKTHUYECKOW IESTETbHOCTH.
OnpeneneHHblii MUPOBO33PEHUECKU W METOJOJOTHYECKUM TMOAXO0J K MOHUMAHHMIO MHUpa U
OOBSICHEHUIO SMIUPUYECKUX (PAKTOB BbIpakaeT CTWwib MblnuieHHs. OH BKIIO4aeT B cels
IIPUMEHSAEMBIE METO/ABI UCCIENOBAaHUS, HEKOTOPYIO MO3HABATEIbHYI0 U COLHMAIBHYIO YCTAaHOBKY U
MOXET  ObITh ~ KOHCEPBATUBHBIM,  OPTOJOKCAJIBHBIM,  KPUTHUECKHUM,  PEBOJIOLUOHHBIM,
KOH(OPMHUCTCKUM, IKIEKTUYHBIM U T.1.

Pa3nble uccnenoBaTeny ONPENENAIOT IOHSATHE «ECTECTBO3HAHUE» II0-pa3HOMY: OJIHU
YYEHbIE TOBOPST, UTO €CTECTBO3HAHUE - 3TO CHCTEMA HAYK O MPUPOJE, a APYTHUE - UTO 3TO €IUHAas
HayKa 0 Ipupoje. ITo npoTuBopeune Buaumoe. CTpyKTypa €CTeCTBO3HAHUS MepapxudHa. bynyun
€IMHOM CHCTEMOMW 3HAHMsI, OHO COCTOMT U3 OINPEIECICHHOIO0 KOJNYECTBA BXOMSIINUX B 3TY CUCTEMY
HayK, KOTOpBIE B CBOIO OuYepelb COCTOAT M3 ele Oojee ApOOHBIX oTpacieil 3HaHus. Ha kaxmoi
CTYNIEHM OpraHu3allud €cTeCTBO3HAaHUS CYIIECTBYeT CBOM Oosiee MWJIM MEHEE pa3BUTHIN
METOJOJIOTUYECKHM almapaTr, KOTOPbId M IO3BOJSAET CUUTATH CUCTEMY 3HAHUM TAaKUX CTYIECHEHU
eauHoi. He cnenyet 3a0biBaTh, uTo mpupoaa eauHa. CieqoBaTeabHO, MHOXKECTBO €CTECTBEHHBIX
HayK SBJISIETCS KOHTHMHYYMOM, T.€. HENPEPBIBHOW COBOKYNHOCTBbIO. OTHEIbHBIE €CTECTBEHHO-
Hay4HbIC JMCIUIUIMHBI OPTraHW30BaHbl IO IMPaBHJIaM, AHAJIOTMYHBIM €CTECTBO3HAHUIO B LIEJIOM.
[ToaTOMy U €cTecTBO3HAHUE, U €r0 OTIAEIbHBIE OTPACIH SIBIISIFOTCS HEKOTOPON CHCTEMOM B3IVIS0B
Ha BCIO IPUPOJY U HA €€ YacCTH.

Bo Bcex omnpeneneHUsX €CTECTBO3HAHUS IPHUCYTCTBYIOT JIBa OCHOBHBIX IIOHATHUS -
«IIpUpoZa» U «Hayka». B HIMpOKOM cMbICIE €lI0Ba MPUPOJA - 3TO BCE Cyllee B OECKOHEYHOM
MHOrooOpasuu cBoMX TposiBieHuil (Bcenennas, ObiTHe, OOBEKTHBHAs peaJbHOCTh - CIJIOBa-
CHHOHHUMBI), a B Y3KOM - TIPUPOJIa OOBIYHO MPOTHUBOTIOCTABIISIETCS 001mecTByY. [lo1 HayKoi 0OBIYHO
NOHUMAIOT c(epy UYeTOBEUECKOW JeATeNbHOCTH, B paMKaXx KOTOpO BBIpaOaTHIBAIOTCS U
CUCTEMAaTU3UPYIOTCS O0BEKTUBHBIE 3HAHUS O JeiicTBUTeNbHOCTU. (B manpHeiieM 3Tu 1Ba 0a30BbIX
NOHATHUS OyayT pa3BepHYTHI B O0sI€e TOTHOM BHJIE.)

[lenp ecTecTBO3HAHMSA - PACKPBITh CYHIHOCTH SIBICHUM IPHUPOAIBI, MO3HATHh MX 3aKOHBI U
IpeJicKa3aTh HAa UX OCHOBE HOBBIE SIBJIEHUS, a TAK)KE YKa3aThb BO3MOXKHBIE ITyTH MCIOJIb30BaHUS Ha
IIPaKTUKE MO3HAHHBIX 3aKOHOB MNPHUpOAbI. B Hameld KHHWre Mbl pacCMOTPUM €ECTECTBO3HAHHE B
KOHTEKCTE KYJIbTYpPbl, OPraHUYECKOW YACTBIO KOTOPOW OHO sABisieTca. B caMOM NOHSATUH
«KyJIbTYpa» 3aJI0)K€HO pa3/IeJICHUE €CTECTBEHHOIO XOJa pa3BUTHUS IPUPOJIHBIX IPOLECCOB H
SBICHUM M MCKYCCTBEHHO CO3/JaHHOW YEJIIOBEKOM «BTOPOH MPHPOIB» — 0CO00H (HopMBI
KU3ZHEJEATEIIbHOCTH Y€JI0BeKa, KaYeCTBEHHO HOBOM M0 OTHOUICHHIO K MPEIIECTBYIOUINM (hopMam
opranuzaiun Matepuu.Kak moboe cioxHOoe 0a3oBoe MOHATHE, KYyIbTypa HE HMEET €IUHOI0
obmenpuHaToro omnpeneiaeHus. IlpobGreme pasHoOOpasus ompenelneHuid KyiabTypbl ObLTa
cneunanbHo mocBsnieHa kaura A. Kpebepa m K. Kmakxona «KymbTypa: xputuueckuii 0030p
onpeneneHuit» (1952), rae aBTopsl mpuBenu okoyio 150 ompexaeneHuit KynbTypel. Bo BTOpoe
U3JJaHKUEe 3TOT0 TpyAa Bouwio yxe O6oinee 200 onpenenenuit KynbTypbl. Celiuac MX HaACUUTHIBACTCS
6omee 500. [Ipu BceM pa3nuyuu MOJABISAIONIEEe OOJBIIMHCTBO ONMPEAEICHUN KYIBTYPhl €IUHBI B
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TOM, YTO 3TO XapaKTEPUCTHUKA MU CIOCOO KU3HEIACATEIHLHOCTH YeJIOBEKa, a HE JKUBOTHBIX, T.C.
KYJIbTypa - OCHOBHOE TIOHSTHE JJIsI 0003HAYCHUST 0CO00M (POPMBI OpraHU3AINH KU3HH JIFOICH.

Jlnsi Toro 4ToOBl MOHSATH COOTHOUICHHWE TAKUX KAaTErOpuid, Kak MpUpoja, OOLIECTBO H
KYJIbTYpa, CleAyeT oOpaTUThCS K BOMPOCY O JABYX THUIAX KU3HU, BbIpaOOTaBIIUXCS Ha 3emiie:
WHCTUHKTUBHO-OMOJIOTHYECKOM ¥ KYJIBTYPHO-IIeNIecoo0pa3HoM (commanbHoM) [1]; cpasy ckaxkeMm,
YTO UMEHHO HaJM4YMe COLUAIbHOIO TUMA KU3HU OTJINYAET YeJIOBEKa OT KUBOTHOTO.

[Ipy WHCTUHKTUBHOM THIIE >KM3HU TMPEo0NaNaloT HACIEACTBEHHO NPHOOpETEHHBIC
CTEpEOTHIIbl MOBENEHUs, OOBIUHO >KECTKO CBSA3aHHBIC C BHEIIHHUMH NPUPOIAHBIMU YCIOBUSMHU. B
NEHCTBUSX JKUBOTHBIX PEIIAIONIYI0 POJIb HWIPAIOT WHCTUHKTHI, BBICTYNAIONIME KaK CHOCO0
YIOBJIETBOPEHUSI MX MNOTpeOHOCTEH, ob0ecrneynBaroue BBDKUBAHUE UM BOCIPOU3BOJICTBO
nonynsui. OObEKTOM H3MEHEHHH (HEOOXOIMMBIX MNpH TpaHCcHOpMaIlMM BHEUIHMX YCJIOBHI)
CILY’)KMT OpPTaHU3M, TEJIO )KUBOTHOTO0. B TO ke BpeMsi U B MUHCTUHKTUBHOM THUIIE )KM3HHU €CTh MECTO U
00y4YeHHIO, U MOJU(HUKAIINK BPOXKIECHHBIX cTepeoTUroB. bosee Toro, 0OHapyXeHO HaJIMYUE YyBCTB
y )KHBOTHBIX (TIPEIaHHOCTh, OECKOPBICTHAS JIIOOOBb K XO35MHY U T.1.). MOXHO CKa3aTh, 4TO 3TOT
TUI OpPraHU3allUM XKU3HU HE MEHEE CII0KEH, YeM Yy 4YelloBeKa. 3aMeTUM, YTO MMEHHO Hallnyue
BHYTPM JTOrO THUMNA JXHU3HU pAna (EHOMEHOB MPHUBEIO K Pa3BUTUIO HEKOTOPHIX CHOCOOOB
KHU3HENCATCIIPHOCTH  YEJIOBEKa - OCOOEHHOCTEH TIpyNIoOBOIO TMOBEJCHMS, OpTraHU3aINH
KOJUIEKTUBHOT'O B3aUMOJCUCTBUS B CTAe U JIp.

YesnoBek B OTJIMYME OT OOJIBIIMHCTBA BHJIOB KHBOTHBIX YHHBEPCAJICH MO CBOEH NMPHUPOJIE,
OH MOXET CYIIEeCTBOBaTh B JIOOOM MeCT€ 3E€MHOTO Ilapa, OCBaWBaTh pPa3HOOOpa3HbIE BUbI
JeATEIbHOCTH U T.J1. HO OH CTaHOBUTCS YEIOBEKOM TOJBKO MPU HATHMYUU KYJIBTYPHOT'O OKPY>KEHHUS,
B OOILIEHUU C IPYrUMH, TOJJOOHBIME cebe cymiecTBaMu. [Ipyu OTCYTCTBUU 3TOTO YCIOBHS y HETO HE
peanu3yercst 1axe ero OMojoruyeckasi nporpamMma Kak >KHUBOTO CYIIECTBA U OH IMPEXKIAEBPEMEHHO
norubaer. Ha mpoTskeHU KylIbTYpHOH UCTOPHM YEJIOBEK OPTaHUYECKU OCTAeTCsl HEM3MEHHBIM (B
CMBICJI€ OTCYTCTBHS BHI000pa3oBaHus). BeI3BaHO 3TO TeM, UTO BCe M3MEHEHHS IEPEHOCATCS Ha TaK
HA3bIBAEMOE HEOPraHMYECKOE TEJO KYJIbTYphl. JleaTeabHOCTh YelloBeKa omocpenoBaHHa. Mexay
co00il W mpupoIOW OH TMOMENIAeT TMPEAMETHl MaTepPHATbHON KYIbTYphl (Opyaus Tpyaa,
OJIOMAIlIHEHHbIE >KMBOTHBIE M PACTEHUs, KWIMILE, OJeXKAa, €clIu OoHa Heobxoauma). /[yxoBHble
MOCPEAHUKU - CJIOBa, OOpa3bl, KYyJIbTypHbIE HABBIKM - CYIIECTBYIOT TJaBHBIM OOpa3oM B
MEXINYHOCTHOU cdepe. Bech opranusM KyJabTypbl COCTOMT M3 CII0O)KHO OPTaHHW30BaHHBIX
MOCPETHUKOB, KYJIbTYPHBIX UHCTUTYTOB. JeAT€NbHOCTh YEJIOBEKA HE SIBJISAETCS JIMIIb OTBETOM Ha
BHEIIHUE pa3lpaxuTend. B Hell NpUCyTCTBYET OMOCPEAYIONIMA MOMEHT pa3MbIIUICHUS,
CO3HATEJBHOTO JEHCTBUS COOOpa3HO IIENH, CYHIECTBYIOIIEH B MJeanbHOW (opMme B BUIE IJIaHA,
obpasza, nHamepenus. IlpumeuarenpbHo, uro M.M. CedeHOB paccMaTpuBaid MBIIUICHHE KakK
3aTOPMOKEHHBIH, T.€. OTIOCPEIOBAHHBIN MEPUOIOM BPEMEHH, peduieKc.

N3 ckazaHHOTO BBIIIE CIEIYET, YTO KYJIbTypa - BaXKHEUIIINN PEryaaTOp B3aUMOOTHOILLICHHUI
MEXTy 00IIeCTBOM U Ipupo1oii. U ¢ 3Tol ToUkM 3peHus: Haubosee 0O0mUM U TOIXOSIINM sl Hac
MOKET OBITh cIeaylollee ONpeaesieHne: KyJIbTypa - 3TO CHCTeMa CpeJICTB 4eJ0BEUeCKOn
JESTENILHOCTH, OJaroaapsi KOTOPOi MporpaMMUPYETCs, peaTu3yeTcss U CTUMYIHPYETCS aKTUBHOCTD
WHAWBHU/A, PA3JIMYHBIX TPYII, YEIOBEUECTBA B IIEJIOM B MX B3aMMOICHCTBUM MEXAY COOOM U C
IpUpOIO. YKe caMO ONpEeJeNIeHUE OTPA’KAeT JBa OCHOBHBIX THIIA B3aWMOJAECHUCTBUS, KOTOpBIE
OTIPEeIISAIOT /IBa THMA KYJIbTYp - TYMaHUTapHYIO (B3aUMOJICHCTBIE MEXIy COO0M) U €CTeCTBEHHO-
HaY4YHYIO (B3aMMOJEHCTBHE MEXIy OOIIecTBOM W Npupoaoi). EcrecTBeHHO-Hay4yHas KynbTypa
OTIIMYAeTCsd TEeM, YTO 3HaHHs O MPHUPOJAE HMEIOT BBICOKYIO CTENeHb OOBEKTHUBHOCTU W
JIOCTOBEpHOCTH. ['ymMaHHWTapHas KyJbTypa cHelu(HYHA TeM, YTO CHCTEMOOOpa3yroIue EHHOCTH
TYMaHUTapHOTO 3HAHUS OMPENENSIOTCS U aKTUBU3UPYIOTCA M3 COLMATbHOM IMO3UIIMK YeIOBEKa.
Nwmes cBom crneunpuyeckre 4epThl, 3T JBA TUIA KYJIbTYp, O€3yCIOBHO, B3aUMOACUCTBYIOT, TaK
Kak 00JIa7jal0T €IMHOM KyJIbTYPHOM OCHOBOMA.

B3anMooTHOIIEHNS ATUX OBYX KYJIBTYp AOCTaTOYHO CiOXkHBI [26]. A. Koiipe Obu1 oqHIM
U3 MEPBBIX YUYEHBIX, 0OpaTUBIIUX B Hayaie XX B. BHUMaHUE HA TO, YTO MOCJE HEKOTOPOIo 3Tara
pa3BUTHsS OOIIECTBA BO3HUKJIM J[BA MUpPA - «MUP HayKu» (MUpP KOJMYECTBA, BOILIONMICHHOTO B
TEOMETPHUH) U «MHUP KauecTBa» (B KOTOPOM MbI KMBeM). B nanbHeiiiieM uaes o CIOXKHBIX MyTSIX
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B3aMMO/ICHCTBHS €CTECTBEHHO-HAYYHOH 1 TyMaHUTApHOU KyJIbTYp B COBPEMEHHOM 0011ecTBe ObLIa
pa3BuTa B CEpHM CTAaTe mucarels, oOmecTBeHHoro nesarens u ydyeHoro Y. CHoy. B Hacrosmee
BpeMsl OOJIBIIIMHCTBOM TIPU3HACTCA CYIIECTBOBAHME [IBYX KYJIbTYpP, OOJQJAIOUIMX Ppa3HBIMU
A3BIKAMHU, KPUTEPUSMU U LEHHOCTSIMHU: €CTECTBEHHO-HAYYHOW KYJIbTYpBI, BKIIOUYAIOIIEH HAyKH O
IpUPOJE, TEXHUKY U T.I., U TYMaHUTapHON KyJbTYypbl, BKJIIOYAIOLIEW HCKYCCTBO, JHUTEpATypy,
HayKu 00 00IIIeCTBE M BHYTPEHHEM MHUPE YEJIOBEKa.

CoBpeMeHHass KyJbTypa XapakTepusyeTcs OBICTPHIMH H3MEHEHHSMH, a COBPEMEHHOE
00111eCTBO HAXOJUTCSI B COCTOSIHMM JHUCTAapPMOHHUH C TIPUPOON, II100aTLHOTO HapylIeHus OanaHca
— DKOJIOTMYECKOro Kpu3uca. Ha 3TO HaknagplBarOTCS HSKOHOMHUYECKHUH, JIHEPreTUUYECKUM,
MH(OPMALIMOHHBIA KPU3UCHI, a TaKke 0OOCTpEHHE HAIlMOHAIbHBIX, PETUTMO3HBIX U COIMAIBHBIX
KOH(JIMKTOB BO MHOTHX peruoHax 3emiu. Bo3MOXHOCTb YCHENITHOTO MPEOA0JICHUS THX KPU3UCOB
U KOH(JIMKTOB BO MHOI'OM OIpEIENAeTcs ypOBHEM OOpa30BaHHOCTH U KYJIbTYphl OOIIECTBa.
OOGocTpsieT 3Ty CUTYaIMIO pa3/ielieHue IyTed pa3BUTHs €CTECTBEHHO-HAYYHOH M T'yMaHUTapHOU
KyJIbTyp. YacTo TOBOpST, YTO TyXOBHOCTh (POPMUPYETCS] UCKIIOUUTEIHHO 3@ CUET PEIMTHO3HOTO,
HPABCTBEHHOI'O, JCTETUYECKOTO0 IO3HAHMS MHpa, UYTO HAyKy MOXHO IPOTHBONOCTABUTH
JIYXOBHOCTH, YTO CYHIECTBYET pa3/I€JICHUE MEXIY €CTECTBO3HAHUEM U I'YMAHUTAPHBIMU 3HAHUSIMHU
¥ OHU KOH(POHTHPYIOT MEXY COOOH.

Ho Bpsin nm »Tu yTrBepkAeHus crpaBeuiuBbl. Hama KyiapTypa BO MHOroM Oblia
chopmupoBaHa B 3MOXYy Bo3poxkIeHUss M HMMEeT CBOM KOPHH B KYyJIbType AaHTUYHOCTH U
eBporeiickoro CpeHeBEeKOBbs. ECTeCTBEHHbIE HAYKH B Pa3BUTUHU COBPEMEHHOW IWBUIM3AIMU HE
TOJILKO 00€CIeunBaI U 00ECIIEYNBAIOT HAYYHO-TEXHUUECKUH Tporpecc, HO U (GOpMUPYIOT 0COOBIH
THUI MBILUICHUS, OCOOBIA THUI KPUTUYECKU-AaHATUTUUYECKON PAllMOHAIBHOCTH, BECbMa BaXKHBIM IS
MHUPOBO33PEHUYECKON OpPHEHTAIlMM COBPEMEHHOTO ueloBeKa. VIMEHHO OH MOOYXIaeT yelloBeKa K
MIOMCKY PEIICHWM, K TMPU3HAHUIO OTHOCUTEIBHOCTH CHCTEM OTCUETAa M HAIIMX CYXICHWH, a
HEIOCTaTOK 3TOT0 THUMA MBIIUICHUS TPUBOIUT K KPHU3HCHBIM CHUTYalMsiM B OOIIECTBE.
MupoBo3z3pendeckue (pyHKIHNN COBPEMEHHOI'O €CTECTBO3HAHUS HE CBOJATCSA TOJIBKO K TOMY, YTO
OHO JaeT 3HaHMs O IpPHUPOJE, MOCKOJIbKY CaMO 3HaHHE - 3TO €elle He MHUpoBO33peHue. OHO
CTAaHOBUTCSA TAaKOBBIM, KOIJla B OOIIECTBEHHOE CO3HAHUE BXOJIUT TOT THUIl PAlMOHAIBLHOCTH,
KOTOpBIA JJal0T €CTECTBEHHBbIE HayKU. MOKHO cKa3aTh, YTO AYXOBHOCTb BO MHOTOM OIPENEINISAETCS
Hay4YHBIMU 3HAHUSIMH U YMEHHEM pa30uparTbcs B OKpyKarolieMm mupe. bosee Toro, ryManutapHas u
€CTeCTBEHHO-HAay4Has! KyJbTYphl HE MOTYT HE B3auMojeiicTBoBaTh. Hampumep, moboe 6onee min
MEHEE KpPYIHOE €CTECTBEHHO-HAyYHOE OTKpPBITUE BCErJa MOSBISIETCS HA ONPEAEICHHOM
KyJBTYPHOM (POHE M CTAHOBUTCSI (PEHOMEHOM KYJIBTYPHI.

Pasgenenne KynpTypbl Ha TyMaHUTapHYK0O M €CTECTBEHHO-HAYyYHYH0) BO MHOIOM
00yCJIOBJICHO CYILECTBOBAHUEM JBYX OCHOBHBIX CIIOCOOOB MPOIIECCa MBIIUICHUS, KOTOPbIE HMEIOT
¢uznonornueckyro mnpupony. Kak wu3BeCTHO, MO3r 4YeloBeKa aCHMMMETPHUYEH: IpPaBOE €ro
NOJIyIIapue OTBeYaeT 3a 0Opa3HbI MHTYUTUBHBIA THII MBILIUICHUS, a JIEBOE - 3@ JIOTUYECKUN THII.
[Ipeobnaganue TOro WM UHOTO TUIA MBIIIJICHHS 9acTO OMpPEeNsieT CKJIOHHOCTh YelloBeKa JIN0o K
panroHaIbHOMY, JHOO K XYIOKECTBEHHOMY THITY BOCIPHATHA Mupa. PazneneHue TyXOBHOTO H
MaTepuaibHOro BIEepBble BeTpeuaeTcs y IlnaroHa, a okoHUATENbHO 3aKpenuioch mnocie padot P.
JlexapTa, KOTOPBIi pa3fenus BHyTPEHHUH MUp uesioBeKa (Cepy peluruy U UCKYCCTBa) U BHELTHHH
MuUp (chepy n3ydeHus: parmoHATbHBIM HAYIHBIM METOOM).

YenoBek mnpuoOpeTaeT 3HAHHWE B TPOLECCE ITOBCEJAHEBHOTO B3aMMOACUCTBUS C
Pa3JIMYHBIMU MIPEAMETAMU U SBJICHUSMHU OKPYKAIOIIEro MUpa. PanmoHalbHOE 3HaHWE OTHOCUTCS K
UHTEJUIEKTY, (PYHKIIMH KOTOPOTO - pa3inyaTh, pa3AeisaTh, CPABHUBATH, U3MEPATh M pacIpeeisiTh
no kareropussiM. OHO XOpOIIO NPUCIOCOONEHO K (opManu3alii, KOMIAKTHON 3amucu u
BO3MOXXHOCTH TpPaHCIALMM, Onarofapss uYeMy BO3HHMKaeT (DEHOMEH HAKOIUICHHs, pocTa
pPAlMOHATILHOTO 3HAHUS YBEJIMYMBAIOIIMMCA TEeMIOM. TakuM oOpa3oM, paluOHAIbHBIM THUI
MBIIJICHHS B 3HAYUTEIBHON CTENeHH (POPMUPYET CTEPEOTHUIIBI M UCOTIOTHI0 00IIIEeCTBa.

NHTynTHBHOE BOCHpHUATHE MHUpA, HANPOTUB, WHAWBHUAYyaIbHO. VIHTYWTMBHOE 3HAHHE
HEBO3MOXKHO a/IEKBATHO TepesiaTh MOCIe TOTro, Kak OHO MojydeHo. HeBO3MOXXHO M OOBSICHUTH, KaK
OHO OBLJIO MOJIYYEHO, a TAK)KE TOYHO BOCIPOM3BECTHU MPOLIECC €ro NofyuyeHusi. UTHTYUTUBHBIN ONBIT
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JOJKEH OBITh TMEpPeKHT WHAMBHAYyaTbHO. (OOBIYHO WHTYUTUBHOE 3HAHHWE HAMPABICHO Ha
BHYTPEHHUIN MHp YeJOBEKa M HE MMEET CTPOTruX OOBEKTUBHBIX KPUTEPUEB MCTUHHOCTH. OIHAKO
OHO O0JIaflaeT OrPOMHOM MO3HABATENBHOM CHUJION, TaK KaK OHO aCCOIMATUBHO M METaOpPHUHO.
Hcnonp3yst NPUHIUI aHAJIOTMH, OHO CIIOCOOHO BBIXOJUTH 33 PAMKH JIOTMUECKHUX KOHCTPYKUUN U
poXaaTh HOBoe B cepe MCKyccTBa W Hayku. Ecim B pyclie JTOTHYECKOTO MBIIUICHUS YIAeTCs
MOJIYYUTh JETEPMUHUPOBAHHBIE CIEACTBHS, HE BBIXOJIALINE 32 PAMKHU MEPBUYHBIX MOCBHUIOK, TO AJIs
WHTYULIMU U paHTA3UU MPEACIIOB HE CYIIECTBYET.

O HeoOXOIMMOCTH TPUBJICYEHHUS UHTYMIIMM U TBOPYECKOTO0 Hayajga B Hayke
CBUJCTENLCTBYET emie oaHo oOcrtositenscTBO. B 1931 1. K. I'€mens mokaszam psm Teopem o
HEMOJHOTE, U3 KOTOPBIX CJEAyeT, YTO COJAep)KaTelIbHble JIOTHYECKHE CHCTEMbI JIOCTATOYHO
OOJBIION MOIIHOCTH HE MOTYT OBITh IPOBEPEHBI HA HEMPOTUBOPEYMBOCTH 0O€3 MPUBICUYCHUS
apryMeHTOB, He MPUHAIJIeKAIIUX K JaHHON cucteme. VIMEHHO MOATOMY HEBO3MOXKHO MOJIHOCTBIO
AKCHOMATH3UPOBATH IPUPOJTY, & YUCTO PAIIMOHAIBHBIN MyTh MOCTHKEHUS PeaTbHOCTH OTPAHUYEH.

Takum 00pa3oM, Ha COBPEMEHHOM BHUTKE pPa3BUTHS OOIIECTBA CTAaHOBHUTCS Bce Oosee
OUEBUHBIM, YTO PEIICHHE MHOTUX MPOOJIEeM YeOBEYEeCTBAa CBS3aHO C OONbIIeH TapMOHU3AIHEH
JIBYX YacTed enuHOoW KynbTypbl. C OZHOW CTOPOHBI, HEOOXOAMMO MPUBHECTH B chepy HayKu
HPABCTBEHHBIE, DTHUECKHUE M Jake dcTeThudeckune kareropuu. C Ipyroil CTOpOHBI, TyMaHUTAPHOU
KyJIbTYpe TOJE€3HO BOCIPHUHATH €CTECTBEHHO-HAYYHYIO TPAAUIUIO IOCTOSIHHOTO Iepe--
OCMBICIICHHUSI HAKOIUJICHHBIX paHee BO33PEHUH, BBIWICHUTh 3aKOHBI TapMOHUHU, KOTOPBIC
s dexTrBHEE pabOTAIOT IPH PAMMOHATUCTHICCKOM CIIOCO0E TTO3HAHUS JIEHCTBUTEIIBHOCTH.

Paccmotpum emie oaHy mpoOiieMy WHTETpAallMd HAayKW, B YaCTHOCTH €CTECTBO3HAHUS, B
0o01IeMHPOBYIO KyJIbTypy. Jlerno B ToOM, 4TO OypHOE pa3BUTHE HAYKH, YKPEIJICHUE €€ B3aUMOCBSI3e
C TEXHHMKOH, ¢ APYrUMH chepaMu 0OIIECTBEHHOH KU3HU U T.II. IPUBEIH (PUIocodoB, COIIHOIOTOB K
pa3IMYHBIM OIICHKaM HAayKH M ee¢ BO3MOxHOcTeW. Tak, m3BecTHwId (rutocod I'. Banusap Owun
yOeXJIeH B TOM, YTO BO3JIaraTh Ha HAyKy OTBETCTBEHHOCTH 32 )KECTOKOCTh COBPEMEHHOI'0 YeJIOBEKa
- 3HAYUT MEPEHOCUTH TKECTh MPECTYIUICHUS C MPECTYNHUKA Ha opyaue mpectyrieHus. Henb3s
MEePeKIapIBaTh Ha HAYKy OTBETCTBEHHOCTh 3a MCKaKeHHE uenoBeueckux IeHHocred. K. [Tommep
CUMTaJ OYEHb OMACHBIM JIJISl YEJIOBEUECKOM [IUBUIIM3AIMH «BOCCTaHHE TPOTUB Pa3yMar CO CTOPOHBI
UPPAIMOHATTUCTHYECKUX «OPAKYJIOBY» M Pa3/eisiul WA O TOM, YTO HayKa - 3TO HE TOJNBKO (U HE
CTOJIBKO) «coOpaHue (GakToB», a OTHO M3 «HAHOO0Jee BAXKHBIX TYXOBHBIX JBI)KCHHI» HAIIMX JHEH
U TOT, KTO HE TBITAETCS €r0 IMOHSTh, BBITAIKUBACT ce0s M3 ITOro Hambojee 3aMedyaTelIbHOTO
SIBJICHUS LIUBUIIM3AIIH.

Hapsiny ¢ TakuMu BOCTOp)KEHHBIMU OTKJIMKAMH HAa 3HAYUMOCTH HAYKH ISl [IUBHIIM3AIINY,
MOJIyYMBIIMMHU Ha3BaHUE CIUEHTH3MA, €CTh U JAPYrMe MHEHUS O HayKe — aHTUCHUEHTH3M. Tak,
COBpPEMEHHBI H3BeCTHBIM MeTononor Hayku II. ®Deifepabena cuuTaer, 4To 3HAUYEHUE U POJIb
pasyma (parMoHaIbHOCTH) HE CIEAyeT NpeyBEeIW4YMBaTh M, Oojiee TOro, HaykKy (Kak TJIaBHOTO
HOCHUTEIISl pazyMa) He0OX0IMMO JIMIIUTh €€ IIEHTPAIHLHOI0 MECTa B OOIIECTBE, TAK KaK «T'OCMOJICTBO
HayKH - yrpo3a JeMokpatuny. [1oaToMy OH mpennaraer ee «oTAeNUTh OT TOCYAapCcTBa» U ypaBHATH
ee ¢ penurueit, Mupom, Maruei u IpyruMu JyXOBHBIMU (OPMOOOPA30BAHUSIMH.

Takum oOpa3zom, Bo3pacTaHue PO HAYKW U HAy4YHOTO MO3HAHHUS B COBPEMEHHOM MHpE,
CJIO)KHOCTH M TIPOTHBOPEYHs 3TOTO Mpoliecca MOPOIWIN JBE MPOTUBOIOIOXKHbBIE MO3UIMUA B €r0
onieHke. CTOPOHHUKU CIMEHTH3Ma, OTOXIECTBISII HayKy C €CTeCTBEHHO-MAaTeMaTHYECKHM U
TEXHHYECKUM 3HAHHEM, YTBEPXKIAIOT, YTO «HAyKa MPEBBINIE BCETO» U €€ HYKHO BHEAPATH B
KauecTBE dTajJloHa W aOCOJIOTHON COIMAIIBPHOW IIEHHOCTH BO Bce (DOPMBI M BUIBI YEIOBEUECKOM
JesITeIbHOCTH. TONBKO ¢ MOMOIIBI0 HAYKM MOXKHO PEIIUTh BCe OOIIeCTBeHHBbIE Mpobiembl. [lpu
3TOM OOBIYHO MPUHUKAIOTCS WM BOBCE OTPHUIIAIOTCS COLUAlbHbIE (TYMAaHUTApHBIE) HAYKHU KaK He
UMEIOINEe TMO3HABATEIILHOTO 3HaueHWs. B paMkax CIMEHTH3Ma OTBEpPraercs Tr'yMaHHCTHUYECKas
CYIIHOCTh HaYKH KaK TaKOBOM.

B pamkax aHTHCIHEHTH3Ma, HA00OPOT, HAyKa U TEXHUKA MOJBEPTAIOTCS PE3KO KPUTHKE.
[To MHEHUIO CTOPOHHHUKOB 3TOW KOHIIEMIMM, HAyKa HE B COCTOSIHUM OOECHEYHUTh COIMAIbHBIN
nporpecc, yilydlleHue >KU3HU Jionaei. Mcexons u3 NeiCTBUTENbHO MMEIOMIMX MECTO HETaTHBHBIX
MOCNEACTBUM HAay4YHO-TEXHHUYECKOW PEBOJIOLMH, AHTHCUHUEHTU3M B CBOMX KpalHUX Qopmax
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BOOOIIE OTBEpPracT HayKy M TEXHUKY, CUUTas HMX CWIAMH, BPKACOHBIMH U YYXKIbIMU
YEeJIOBEYECKOW  CYIIHOCTH,  pa3pyllaloluMU  KyJlbTypy.  MeTogonoruyeckass  OCHOBa
AQHTUCLUUEHTHUCTCKUX BO33PEHUN — abCOMIOTU3AINS TaKUX OTPUIATEIbHBIX PE3YJIbTaTOB Pa3BUTHUS
HAyKH U TEXHUKH, KaKk 000CTpEHNE IKOJOTHUECKON CUTYallMU, BOGHHAs OMACHOCTh U JIp.

B 3THX anbTepHATHBHBIX MOAX0/1aX K HayKe, O€3yCIOBHO, CONEPKUTCS Psi/l pallMOHATIBHBIX
MOMEHTOB, CHHTE3 KOTOPBIX MO3BOJIUT 00Jiee TOYHO ONPEAEIUTh €€ MECTO U POJIb B COBPEMEHHOM
KynpType. Ilpu 3ToM 0IMHAKOBO OMIMOOYHO KakK aOCOIIOTH3UPOBATh HAyKy, TaK M HEJIOOLECHUBATDH
WM TIOJIHOCTBIO OTBEPrath €e.

Bonpoc 2. Kinaccudukanust HayK u oTpacieil ecTecCTBO3HAHUS

OnHoit u3 mpoOIeM eCTECTBO3HAHUS SABISIETCS MpolieMa KiracCH(pUKAIIMK €ro OTpaciei,
HEOOXOIUMOMN JUIsl PaCKPBITH B3aUMHOM CBsI3M 3TUX oTpacield. [Ipu stom moxa xmaccudukanmen
OOBIYHO TMOHUMAIOT CUCTEMY COMOJYMHEHHBIX MOHATHH (KJIACCOB OOBEKTOB) KaKOW-THOO0 001acTu
3HAHUS WM JICSITEIBHOCTH 4YEJOBEKa, MCIOIB3YEMYIO KaK CPEICTBO JJIsi YCTAHOBIICHHS CBs3el
MEXly TUMH MOHATUSAMU WU KJlaccamu 00bekToB. Kimaccudukaius Hayk oObIYHO POBOJUTCS Ha
OCHOBAaHMU  ONPEACTCHHBIX NPUHUUIOB (OOBEKTHUBHBIX, CYOBEKTHBHBIX, KOOPAMHAINH,
cyOopauHanmuy Y T.A.) TyTEM BBIPAXEHHS HMX CBA3M B BHJAE JOTHYECKHM OOOCHOBaHHOIO
pacnioniokeHust (Wi psaa) Hayk. [lpw 3TOM BakKHYIO pOJb UTPAOT CHOCOOBI ee M300paKeHHS
(TabnuyHbIC, TpadUUecKue U T.1.).

Knaccugukanuss ecTecTBEHHO-HAyUHBIX OTpacieil uMeeT OOJNbIIOe 3HAueHHe JUIs
OpraHu3alii  HAay4YHOW, Y4eOHO-TIEAAroru4eckoil, OWOJMOTEYHOW JEATeTbHOCTH W T.1.
Knaccudukanus Hayk ¥ oTpaciell ecTeCTBO3HAaHUs KpaiiHe ciokHa. Ee co3maHueMm 3aHMMAKCh
MHoOTHE wuccienoBarenu. Tak, B koHme XIX - nauane XX B. B. Bunnenn6anmg u I'. Pukkept
pa3fensuii HayKd Ha HOMOTETHUYECKHE (MMEIOIIME JeJ0 C 3aKOHaMH) U uaeorpaduueckue
(u3yyatoniye eAMHUYHBIE, HETMOBTOPUMBIC SIBIIEHUS). Y TMEPBBIX, [0 WX MHEHHUIO, MO3HAHUE
IOCTPOCHO IO POJOBBIM MOHATHSIM W HAINpPaBICHO Ha MO3HAHHWE 3aKOHOB, a y BTOPBIX OHO
HAIpPaBJIEHO Ha MO3HAHHUE TOTO, YTO WHIUBUAYAIBHO IIEHHO.

O. Kont pazpaborain kiaccu(pukanuio HayK (10 CTENeHH YMEHBIIEHUS UX a0CTPAaKTHOCTH),
MPOTUBOMNOCTAaBUB a0CTpaKTHbIE HAYKH KOHKPETHBIM. AOCTpakTHbIE HAYKH pPacCMaTpUBAIOT MpPU
ATOM IpPEAMEThI €3 CBSI3U CO CNEUUANBHBIMU U UHIAUBHIYaIbHBIMH IPU3HAKAMH, T.€. UMEIOT JEJI0
TOJILKO CO BCEOOIIMMHU TMpolleCCaMHd M CBOWCTBaMHU (HAllpUMeEp, TAKECTb, CBET, MarHeTU3M,
MaTepHaJbHBI COCTAaB WJIM JYXOBHBIE WIPOIECCHl Kak TakKOBbIE), HE 3a00Tsich 00 ux
MPUHAJISKHOCTH K TOMY WJIM WHOMY «IapCTBY» MPHUPOABI U 00 YCIOBHUAX BPEMEHU M MeECTa.
Konkpernsle Hayku, Ha000OpOT, PacCMATPUBAIOT BCEOOIINE MPOLECCHl U COCTOSIHUSA TOJBKO Kak
CBOICTBa ompefeneHHbIX Tel. B pesynbrare knaccuduxanuu KoHT BbIcTpauBan psJ Hayk,
HAYMHAIOIIMICS OT COBEPLICHHO a0CTPAKTHBIX (MareMaTHKa B KaueCTBE YHCTON HAyKH O Gopmax),
nanee - pU3nKa, XMMHUsI, ICUXOJIOTHUS, IIEPEXOIs 3aTeM K TAKUM, KOTOPbIE MPUHUMAIOT BO BHUMaHHE
HEKOTOpble 0cOoOble MPU3HAKU (HaIpUMep, o0Ias MUHEpaJorus, olmas O0oTaHHWKa, (PU3UOIOTHS,
COLIMOJIOTHS, O0OIlas MOJUTHYECKas HKOHOMHS), U 3aKaHUMBasg psJi KOHKPETHBIMH HayKaMU,
HalpaBJICHHBIMU Ha OTIENbHbIE W KOJUIEKTHBHBbIC MOHATUA. Omumpasch Ha kinaccudpukammio O.
Konta u uzaero Y. Kanrta o ToMm, 4TO 3HaHMSI MOXHO pa3[eNUTh [0 MOHITHUAM (JOTHYECKOE) U 1O
BpeMeHU U MecTy (¢usuyeckoe), A. I'ertHep B 1930-X rr. mpemioxui CBOIO KiaccH(UKALUIO
oTtpacineit 3Hanus [4]. OH paznuyan TpU TPYIIIbL:

l)cucremarnyeckue (MpeAMETHBIE), K KOTOPBIM OTHOCSTCS HAyKH, H3ydalolue
BEIIECTBEHHBIN COCTAaB W OTHOIICHHE HCCIENYyeMbIX OOBEKTOB JpYyr K Apyry (MUHEpasorus,
nerporpagusi, 00TaHUKa, 300JI0TUS U T.1.);

2)ucropudeckue (XpOHOJIOTHYECKHE, BPEMEHHBIC), KOTOPHIE OXBATBIBAIOT BECh MHD
SABICHUM ¥  TOAPA3JCNAIOTCS HAa HUCTOPHIO 3eMJIM, WM HCTOPUYECKYIO T'EOJIOTHIO,
«TIepBOHAYAIBHYIO UCTOPHIO» U MUCTOPHUIO KYJIbTYPHOIO yenoBedecTBa. J[s 3TUX HayK IJ1aBHOE -
U3y4eHHE Pa3BUTHS SABJICHUI BO BPEMEHU;

3) IpOCTpaHCTBEHHBIC (XOPOJIOTHYECKHE) HAayKH, K KOTOPHIM [ €TTHEp NpUUYUCIISIT
aCTpOHOMMIO W Teorpaduio. OTH HAyKd B TEpPBYIO OUYepeIb 3aHMMAIOTCS paclpeaeiIeHUEM
00BEKTOB B IPOCTPAHCTBE, a IOTOM YK€ UX UCTOpUEH Pa3BUTHS U BEIIECTBEHHBIM COCTaBOM.
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Jpyras knaccupukanus HayK U OTpacieil eCTeCTBO3HAHUS OMMUPASTCS HA MPEICTABICHHIE O
dbopmax nBuwkeHust Mmarepun @. DHrensca. OH BBIACISI CIEAYIOMUN s GOpM TBHKESHHSI MATCPUH
(OT HHM3IIEH K BHICIIEH): MexaHWYecKas, (pu3nveckas, XUMHUECKasi, OMOIOrHYecKas, coluaIbHas
(KOHOMMYECKast). DTOI MOCIeI0BAaTEIbHOCTH COOTBETCTBYIOT HAyKH, 3aHUMAIOILIUECS U3yUYEeHUEM
TUX (GOpM IBUKCHHUS MaTEpUH: MEXaHWKa, (PU3NKA, XUMHUS, OUOJIOTHS, OOIIECTBEHHBIC HAYKH.
Axagemuk Bb.M. KempoB mnpemnoxmi Ha YpOBHE XUMHUYECKOH (OPMBI NBWKCHHS MaTepUU
NPOU3BOJAUTH JENieHWE psiia Ha ABe BeTBU [7]. OgHa BETBb 4Yepe3 HEOPraHWYECKYI0 XUMHUIO
NEPEXOIUT B TEOJOTMYECKYlO, a Jpyras - 4epe3 OpraHu4YecKyld XHMHIO T[EepeXOJUT B
OMOJIOTUYECKYIO U Jlajiee B coluaibHyio ¢popmy aBuxkerus. C.T. MeTroXuH NpeUIoxKuIl ele OaHY
cxeMmy pa3Butus GopM JBIIKEHUS MaTepuu, B KOTOpOM Kaxxaas Hu3mas (opma IBHKEHUS
MEepPEeXOUT B BHICIIYIO U MPOAOIKAET cocymiecTBoBaTh ¢ Hell. B 1970-e rr. B.C. JIsmun npennaraet
MPOJOKUTh T'€0JOTMYECKYI0 BETBb reorpadudeckoil Gpopmoil NBHKEHUS, OCTaBUB 3a Te0JIorHen
W3YYCHHUE SIBIICHUH, TPOUCXOIAIINX B TuTOoCchepe, a 3a reorpadueii - TeX, KOTOPbIE UMEIOT MECTO B
ruapochepe u armocdepe [12].

[Tomumo >THX KIacCUPUKALNUN CYIMIECTBYET €Il JOCTATOYHO OOJIBIIOE KOJMYECTBO CXEM
pa3feNneHrs HayKu U €CTeCTBO3HAHUS Ha OTPACIH.

Knaccupukanuu mno3BONSIOT B 0O0mIEM ciydae XOTS Obl MPHOIM3UTENBHO CYAUTH O
COOTHOILIEHUHU HAyK U CIyXaT IeJId CUCTEMaTU3alliu MPEeACTaBICHUI 0 HayYHBIX HANpaBICHUSX.
OpHako OMHMCAaHHBIE KIACCH(UKALMKU BCTPEYAIOT OMpEJelIeHHbIE BO3pakeHUs. EcTh MHEHwHe,
COTJIaCHO KOTOpPOMY Jt00O€ pasJesieHne HayKH Ha OTpaciv 3HaHHs HeceT Ha cebe OTIedaTok
CyObEKTHBHOCTH, TaK Kak mnpupoma eaumHa. llostomy wusBectHbiii yuensii S.X. Baut-I'odd
roJlaraji, YTo BCSIKHE JEJICHUS HAYYHbIX TUCIUIUIMH MPOU3BOJBHBI, MO0 HaykKa, KaKk U MPHUPOAA,
OTpaK€HHEM KOTOpOW OHa sIBIIETCs, 00pa3yeT OJHO Hepa3pbiBHOE Lienoe. A 1o MHeHuo B.J.
BepHaznckoro, pamMKky OTAENTbHBIX HAyK, Ha KOTOpbIE paclajaeTcss 3HaHHWe, HE MOTYT TOYHO
OTIpeACNIUTh 00JIACTh HAYYHOW MBICIIH HCCeIoBaTeNs. Toraa 1nenecoo0pa3Ho CrennaaTu3upoBaThes
HE 10 HayKaM, a 1o mpodsiemMam.

B HacTosimiee BpeMst MpeANpPUHUMAIOTCS JaTbHEHIIINE TOMBITKYA KIACCH(PUKAIIUN HAYKHA U
oTpaciie ectecTBo3HaHusA. OcoOble Crophl BelyTcsl IPU BISIBICHUM Hanbosiee pyHIaMeHTaTbHbIX
(00mKX, OCHOBHBIX) HampaBieHuH. JIJis TOro 4To0Bl COCTaBUTH OOIIEe MPEICTABICHHE O TOM, KaK
JENATCS COBPEMEHHbIE E€CTECTBEHHbIE HAyKH, MOXXHO OOpaTUThCS K TMPEICTABICHUIO HAYK B
KJIACCHYECKUX YHHBepcuTeTax. Kak mpaBmiio, 37€Ch BBIICISIOTCS (U3HYSCKUN, XUMHYECKHA,
OMOJIOTMYECKUH, TEOJIOTUYECKH W reorpaduyeckuii (akyabTeThl. B Hamiell cTpaHe wHoOrga K
OMOJIOTUYECKUM J00aBISAIOT TTOYBEHHBIN (haKyIbTET.

Takum o00pa3oM, BoOmpoc KiacCU(pUKALUK €CTECTBO3HAHUS BOCXOAMT K TpaaullUU U
UCTOPUYECKUM TpuuuHaM. Tak WM WHauye, UCXOAS U3 PA3IUYHBIX KiIaccH(pUKamuid (KaKk 4YUCTO
Hay4yHBIX, TaK W BEJOMCTBEHHBIX), a TaKKe W3 CTPYKTypbl OOJBIIMHCTBA KJIACCUYECKHUX
YHUBEPCUTETOB, MOXXHO BBIICTUTh TATh (YHIAMEHTAIBHBIX HAMpPaBICHUN €CTECTBO3HAHUS:
busnka, XUMUsS, Teoyiorus, OHOJOrHsS M reorpagus. DTH NUCUUIUIMHBI MOXHO CrPYHIHpPOBATh
CIEeIyIOIUM 00pa3oM: (DU3UKO-XUMUYECKUA MK, W3YyJarolluii HauOoliee oOmIMe CBOWCTBA
MaTepuu U €€ BUIOB (CYOCTaHITMI M BEIICCTB); ITUKJ HAyK O 3eMJIe, paCCMAaTPUBAIOIINI BOTIPOCHI
MPOSIBIICHUST OOILINX CBOMCTB MaTepuu Ha 3emiie; OMOJIOTUYECKHE HAyKH, C 3TOM TOUYKU 3pEHUs
HMMEIOIIME IBOMCTBEHHYIO MTO3UIIUIO: C OJTHOW CTOPOHBI, OHM 3aHUMAIOTCSl CBOMCTBAMH MaTEpHH, a C
JIpYTol - B paMKax J3THX HAayK pacCMaTpUBAIOT M pachpejelieHue KU3HU Ha 3emiie B Ipeaenax
Pa3IMYHBIX CUCTEM Pa3HOTO paHra (OMOTEOIEHO3HI - OT CaMbIX MaJbIX 10 Bceil Omocdepnl). Kpome
YKa3aHHBIX HAyK YaCTUYHO B ATOT KPYT BKIIOYAIOT MCHUXOJOTHIO KaK HAYKy, UMEIOIIYIO JIETO CO
BCEBO3MOXKHBIMU pPa3yMHBIMHU cyliecTBaMu. [IpoGieMoil kiaccuuKkanuu eCTEeCTBEHHBIX HayK
SIBIIIETCS.  OTIPEJICNIEHUe MecTa HEKOTOPBIX JUCHUIUIMH, KOTOpPhIE BBIICTWIMCH WM BCETAa
CYILIECTBOBAJIM MMapalljieIbHO, TECHO MEPeIieTasiCh C YK€ PaCCMOTPEHHBIMU TUCHUIUIMHAMU, HO
IpHU aHAIM3€ OKAa3bIBAIOTCS KaK OBl B CTOPOHE: MEAMIIMHA, CEThCKOXO3SHCTBEHHBIM MUK HAYK,
nouBoBeieHHe, 3emienenue u T.4. Ocoboe MecTo 3aHHMaeT MaTeMaTHKa, KOTopasl MO CYIIECTBY
SIBJISIETCS JOCTATOYHO YHUBEPCATBHBIM SI36IKOM JIJISI €CTECTBEHHO-HAYYHBIX TUCITUTUIHH.



Bonpoc 3. EcrecTtBo3HaHMe W e¢ B3aMMOCBSI3b ¢ peJurue, ¢uiaocopueii un
MaTeMATHKOI.

B TeueHue ThIcAYENETUI CYHIECTBOBAHMS YEJIOBEUECKUX LUBWIM3ALMI 3HAHUS O MMUPE,
peMecna u Bepa He pazaensiuck [18]. HakomieHne mpakTHyeckux 3HaHUA 00 OKPYKAIOIIeM MHUPE
Ha CaMBIX JPEBHHUX ATalax CTAHOBJCHHs OOIIECTBA MPOMCXOJUIO B paMKax MHU(OIOTHYECKOTro, a
Jlajniee PENIMrUO3HOTO MHUPOTOHMMAHUS. OMIIMPUYECKH HalJIeHHbIE NMPUEMBl OXOThI, 00pabOTKH
36MJIM M CO3/IaHUsl OPYAMM 3aKpeIUIUINCh aBTOPUTETOM pEJIMIMU  KaK JaHHBIE CBBILIE
ycTaHoBJeHHs. B paznuunbix smocax, Mugax, ckazaHUSX Pa3HBIX HApOJOB MHpa KIACCHUYECKUM
CIO)KETOM SIBJIIETCS] TIOBECTBOBAHME O TOM, Kak bor (unu 6oru) napyer JItoasaM W3HAYAIBHO IUIYTH,
Ky3HEYHbIE, TKAlIKE U WHBbIE PEMECIICHHbIE OpYyIus U HaydaeT JIIoJel, KaK BO3JENbIBaTh 3eMIIIO,
M3TOTaBIUBATH MOCYY, CTPOUTH JOMa, TKaTh TKaHU U T.A. PoXaanuch OCBsIIEHHBIE TPAAUIIIH.

Boigenenue yMCTBEHHOTO TpyJa MEPBOHAYAIBHO OCYIIECTBIISJIOCH B CHUCTEME PEIUTHU.
TaliHpl MuUpa OTKPBIBAJIUCh TOJBKO TMOCBAIIEHHBIM; Hay4YHble 3HAHUS O MHPE CUHUTAINUCH
CBALICHHBIMHU, a y4Y€HbIe, KaK MpaBUJIO, ObUIM CBALIEHHOCTYXUTeNAMU, Teojoramu. B Erumnre,
BaBunonun, Accupuu, Kurae B ApeBHUX XpamaxX, MOHACTBIPSAX BO3HUKAIA U COXPaHSIUCh
MUCbMEHHOCTh, CHUCTEMBbl HCUHCICHHH. JlpeBHHME MyApensl yMeNnu ONpeleisTb MepHOIbI
COJIHEUHBIX U JIYHHBIX 3aTMEHMM, PEIlaTh ypaBHEHUS IIEPBOM, BTOPOM M JaXe TPETbEU CTEICHH,
onpeaensaTs miomanan ¢Guryp. beut n3o0peTeH KajaeHaapb, B KOTOPOM roJl fenuiics Ha 12 Mecsues,
no 30 gueit B kaxnaoMm. Erumerckue xperpl uMenu OONbIIME NMPAKTHYECKUE 3HAHUS B XUMHH,
MeJMIIMHE, OIOBEIIAaTN HaceleHwe o pa3nuBax Hwuia, Hanum cnoco® OGanb3aMHUpOBaHMS Tell,
M3rOTOBJIEHUS Nanupyca. J[peBHUE COOPYKEHMsI, MUPAMUIbl, XpaMbl U CETOAHS NOPAXKAaIOT CBOEH
IPaHIUO3HOCTHIO, KPACOTOM U IIyOMHOM 3aJ0KEHHBIX B HUX MAaT€MaTHYECKUX, aCTPOHOMUYECKUX
U ApYTUX 3HaAHUMU.

Teopernueckoe co3HaHUME KaK OMNEPUPOBAHME TOHATHUSAMH, HEOOXOOUMOE IS
BO3HMUKHOBEHUSI HAayKH, Takke (OPMHPOBAJIOCH B PaMKax PEIUTHO3HOTO MHUpPOBO33peHus. Tak, B
nudaropeickoi mkoje MOHITHE Yhcia MpuodperaeT ocoOwIid ctatyc. [[pOHUKHOBEHHE B PUPOTY
Yycia MBICTWIOCh KakK CrHeuu(UUecKuid MyTh TMOCTIDKEHHsSI CYIIHOCTH Mupa. UYToObl cTaTh
00BEKTOM TEOPETHUYECKOr0 CO3HAHHUSA, YUCIO MEPBOHAYAIBHO MOJKHO OBUIO CaKpalli30BaThCA,
MPEBPAaTUTBCS B OOBEKT TMOYUTAHHS. B cpenHHe BeKa B paMKaX CXOJACTHKU Pa3BHUBAIHCH
Joruyeckre 3HaHug. He TONbKO MareMaTuka, JIOTMKa, HO M aCTPOHOMHS, MEAMIIMHA U JIpYyTrHe
OTpaciay HayKHd Kak 0COoObIe OTPACii TyXOBHOTO MPOM3BOICTBA BOHUKAIM M ()YHKIIMOHHPOBAIH B
CUCTEMAaX PETUTHO3HOTO MUPOBO33PEHHUSI.

dopmupylolieecss E€CTECTBO3HAHME IIOCTENEHHO CO3/1aBajl0 IOHATUHHBIE CHCTEMBI,
00pa3ys CBOM TEOPETHUECKHN MHUP, OTIMYAIOIIMICSI OT TOTO, KOTOPBHIM pa3BOpayMBajICs TEpe
OOBIICHHBIM co3HaHuEeM. EcTecTBO3HaHME BhIpabaThIBao HAOOP OCOOBIX KPUTEPUEB, MPU3BAHHBIX
OTIIEIIUTh €€ OT APYrux GopMm AyxoBHOH aesrensHocTU. [loka dopmupyroiieecss ecTecTBO3HAHUE,
€ro TOHATHS M AU HOCWIHM CaKpAJIW30BAaHHBII XapakTep, T.e. ObUIM HAJETCHBI CBSIICHHBIM
PENUTHO3HBIM COJEpKAHUEM, OCHOBAHUM ISl KOH(MIMKTOB MEXAY PEIMTHeil U eCTeCTBO3HAaHUEM
HE BO3HUKAJIO, TIOCKOJIBbKY 3HAHUS O NMPHUPOJAE BIUCHIBAIUCH B PEIMTHMO3HYIO KapTUHY MHpa. JTU
KOH(JIMKTHI CTaJIM MPOSBISATHCS TOT/A, KOr/a OOJBUIMHCTBO PEJIUTHI MOJHOCTHIO CaKpaIn30BaIN
KapTUHY MHpa, a €CTECTBO3HAHME, BBIpA0AThIBasi CBOM METOJAbI MO3HAHUS, CTAlO0 IOJBEprarb
COMHEHHUIO 3JIEMEHTHI 3TOI'0 MUPOIIOHUMAaHU.

Oco0y10 OCTPOTY B3aUMOOTHOILIEHUS PEIMTMU M ecTecTBO3HaHMs mpuobpenu B XVII-
XVII BB. OmuH u3 Takux KOH(DIMKTOB BO3HUK BOKpyr co3gaHHo H. Konepaukom
TeTMOLEHTPUYECKON CHCTEeMBl IBIKEHHUS IutaHeT. CaMm aBTOp MNpemiokKHI ee Kak Haubosee
MPOCTOM CIOCOO MCUMCIICHHUS TacXaiuii; OH ToBOpWI: «Mos 3amadya - HaWTH UCTUHY B BEIIUKOM
BoxbeM TBOpeHum». OgHaKO OOBEKTHBHO 3Ta CHCTEMa MOJpbIBalia MpeICTaBlIeHHe 0 3eMie Kak
HETIOJIBUKHOM LIeHTpe BceneHHou.

B 1600 r. 3a mponarany reIHoIeHTPUYECKON CUCTEMBI U UIEU O MHOXKECTBE OOUTAEMBIX
MUpoOB ObT coxokeH B Pume JIx. bpyno. I'. [Nanunes 3aTouniy B TEOPbMY W BBIHYAWIN MTYOJIUYHO
OTPEYbCsl OT TMOAJCPKKHU TeIUOLEHTPUYECKON cHucTeMbl. Teojoram OBIJIO CIIOKHO COTJIACOBAThH



6ubnelickyro uneto TBopeHust borom Beenennoii 11 yenoBeka, KOTOPBIA OKa3ajcs HE B €€ LIEHTpeE,
a Ha ogHOM u3 maHeT COJTHEYHON CUCTEMBI, pacOJIOKEHHON Ha Kpato ['aakTUKH.

Hecmotps Ha To uTo counnenue KonepHuka Haxoaunock B MHaekce 3anperieHHbIX KHAT
no 1820-x rr., ero unen pacupoctpansiuch. OTkpeiThie B XVII B. 1 mpuMeHeHHbIE 3aTeM i
OOBSICHEHUSI JBIDKEHHS TIJIAaHET 3aKOHbI MEXaHUKH, 3aKOH BCEMHPHOTO TATOTEHHUS YXKe He
BOCIIPUHUMAJIUCh B KadecTBe epecu. Tak, WM. HpioToH, Oyny4yn XpHCTHAHWHOM, CYHTAJI CBOH
OTKPBITHUS BIIOJTHE COBMECTUMBIMHU C XPUCTHAHCTBOM. HBbIOTOH cumTal, 4To u3 cienoi puznyeckon
HEOOXOIUMOCTH, KOTOpas BCerja M Be3lle OJUHAKOBA, HE MOIJIO Obl TPOU30HTH HUKAKOTO
pa3HooOpa3usi U BCe COOTBETCTBEHHOE MECTY M BPEMEHH Pa3HOOOpa3re COTBOPEHHBIX IPEIMETOB,
YTO U COCTABJISIET CTPOM U KM3Hb BCEIIEHHOM, MOTJIO MPOU30MTH TOJIBKO MO MbICIH U Bosie Cyliero
Camo6siTHOTO — ["0cmona bora.

l'enuoneHTpuyeckass cucTeMa YKOPEHsUIACh B CO3HAaHUM €CTECTBOUCIIBITATENEH, |
TEOJIOTHsI BEIHYXJIeHa Obliia cMUupUThes ¢ 3TUM. ChopmynupoBanHas Bo BTopoii nosnosune X VIII B.
runore3a M. Kanta m I1.C. Jlanmaca o Bo3HukHOBeHHMH COJIHIIA W IUIAHET W3 BpallaloIIerocs
packaleHHOro ra3oBoro o0jaka yke€ He BbI3bIBajla PE3KOH peakiuu IEepKBH B W3MEHHBILEHCS
KYJIbTYpHOM aTMocdepe, X0Ts U 0TBeprajach ero.

B cBoeM 00BsicHEHHH MHpa Hjeall KJIacCHYeCKOTO €CTECTBO3HAHUS TpeOyeT UCXOAUTh U3
TOTO, YTO CYIIECTBYET, & PEIUTUS UCXOAUT U3 TOrO, YTO TO, YTO CYLIECTBYET, UMEET €IE U CMBICIL.
OTOoMy WHAealy COOTBETCTBOBAJIO TIpEACTaBIeHHWE MHpa B (opMe OECKOHEYHOH NPUUMHHO-
CJICZICTBEHHOM CBA3W SIBJICHUM, T.€. TAKOW HMX COBOKYIHOCTH, KOTOpasi, paCCMOTPEHHAsA B LIEJIOM,
NPUYHHBI BHE ce0sl IMETh HE MOJKET.

OmauM M3 CyImIeCTBEHHBIX acmnekToB chopmupoBaBmierocs B XVII-XVIII  BB.
KJIACCUYECKOT'0 €CTECTBO3HAHMS OBUIO MCKIIOYEHHE W3 YMCIa KaTeropuil HAyYHOTO MBIIUICHUS
noustus nenu. ChopMupoBaHHbIE B 3TOT NEPUOJ €CTECTBEHHO-HAYYHbIE MPOTPAMMBI OBLITU €1HBI
B TOM, YTO €CTECTBO3HAHHE JOJDKHO IOJHOCTBIO OCBOOOJHUTHCA OT TENEOJOTMH: MPUpOAa —
LAPCTBO JIEMCTBYIOIIMX IPUYHMH, B HEH HET CMBICIOBBIX CBSI3€H, a €CTh JIMIIb CBA3M MPUYMHHO-
CJIEICTBEHHBIE.

bnarogaps ycriexam MexaHUKM Kak Hayku Oblla cO3/laHa MeXaHW4ecKas KapTHMHa MUpa, B
KoTopor bor npusHaBajics B KaduecTBE TBOpLA MaTepuu U IBHKEHHs. Ha 3TON HaydHOU OCHOBE
BO3HUKJIA HOBas (uiiocockas KOHIEMIHs - 1€U3M, KOTOPbII MPOTUBOIMOCTABISAETCS UCTOPUYECKU
CyllleCTBOBaBLIECH penurud. B neumsme bor nmpusHaercs Kak MUPOBOM pa3yM, CKOHCTPYMPOBABILHM
1eIecO00pa3Hyl0 «MallMHy» TNPUPOAbl W JaBIIMM €l 3aKOHBl M JBU)KEHHE, HO OTBEpraer
JaNbHEelIIee BMEaTenbCcTBO bora B caMoIBIyKEHUE TTPUPOABI (T.€. «IIPOMBICET O0XKUii», dyneca u
T.I.) U HE JONyCKaeT MHBIX NyTed K mo3HaHuio bora, kpome pasyma. KoHduuktHas curtyanus
BO3HMKAeT HE M3-3a 3aKOHOB caMOil HEOECHOH W 3eMHOM MEXaHHWKH. 3Jech Ipyr JApyry
IIPOTUBOCTOAT Pa3Hble KaPTHHBI MHUPA, pa3HOE TOHUMaHKUEe O0XKECTBEHHOI'O MPHUCYTCTBHUS B HEM, a
Bepe B OTKpOBEHHUE MPOTUBOIIOCTABIIAETCS PALIMOHAIBHBIN METO/ IO3HAHUS MUDA.

[Tpormiecc ObICTpOTrO HAKOIUICHUS HaYYHBIX 3HaHWU B XIX B. MpHBEN K CO3JaHUIO HOBOM
KapTuHbl Mupa. OcoOyio ponb B ee (OPMHPOBAHUHU CHITpajd OTKPBHITBIA B 1840-x rT. 3aKoH
COXPAHEHHUsI SHEPIUH, YTBEPKIABIINM HEYHUUYTOKUMOCTh SHEPIHH, €€ MEPEX0] U3 OJHOrO BUJAA B
JIpYrod, HEYHHYTOXKUMOCTb MaTepuu. JIpyrMM Ba)KHBIM OTKPBITUEM B HCCIEIOBAHUU KUBOU
IpUPOJBI OBUIO YCTAaHOBJIEHHE KJIETOYHOTO CTPOEHMS >KMBBIX Tesl. BbIIO OKa3aHo, 4TO KIETKa
SIBJISIETCS.  DJIEMEHTApHOM  CTPYKTYpHOM  €IMHMIIEM JKUBOIO -  DPACTCHUHM, JKUBOTHBIX,
MHUKPOOPraHu3MOB. XUMHUKH, CHHTE3UPOBAB MOUYEBUHY, KOTOPYIO HAXOJAWIHA paHEE TOJIBKO B )KMBOM
Tese, MOKa3ald, YTO NpU BCeH TMIyOWHE pa3auuuil >KHBOTO M HEXHMBOTO MEXAY HHMH HET
HEMPOXOJAUMOMN TPONaCTH.

B cepenune XIX B. HOBbIH KOH(IMKT MEXIY pEIUTHEdl M €CTECTBO3ZHAHHMEM BO3HHK B
cBsa3u ¢ mosiBneHneMm teopuu Y. [lapBuna. O000muB OOMMpHBINA (DaKkTHYECKUH MaTepual, OH
JI0Ka3ajl, YTO BUABI PACTEHUN U KUBOTHBIX HE IIOCTOSHHBI, @ U3MEHYMBBI, U IIPUILEN K BHIBOJY, UTO
CIIOCOOHOCTH OPTraHU3MOB IPUCIIOCAOIUBATHCS, 1IEI€CO00Pa3HOCTh UX CTPOSHUS U MOBEACHUS €CTh
pe3yabTar mpoliecca ectecTtBeHHoro orbopa. Teopust JlapBuHa BeTymana B MPOTHBOPEUYHE C HJEEH
00XKECTBEHHOU 11€J1IeCO00Pa3HOCTH JKUBOM MPHUPOBI, MOJABOAMIA K BBIBOAY O €CTECTBEHHOM
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BO3HUKHOBEHUHU >KM3HU Ha 3eMJjie. DTU U APYrHe OTKPBITUS CO3JaBall KapTUHY IPUPOJHOTO MHUPA,
B KOTOpOI pa3Hble (OpPMBbI IBMKEHHS MPU BCEX MX OTIMYUSIX OKA3aJHCh B3aMMOCBSI3aHHBIMH U
00BSCHSEMBIMHA Ha OCHOBE CBOMX COOCTBEHHBIX, PUCYIITUX MPUPOIE CAMOTO MPEAMETA 3aKOHOB.

B konne XIX B. Hayanach peBOJIIOIUS B €CTECTBO3HAHUM, 03HAMEHOBABIIASACS OTKPBHITUEM
PEHTI€HOBCKUX JIydell, pajMOaKTUBHOCTH, 3IeKTpoHa. B 1920-x rr. co3gaHa Teopusi CTPOCHHUS
aTOMOB U MOJIEKYJ, OTKpPBITBl W H3y4eHbl CBOMCTBA AJIEMEHTapHbIX uacTull. Ha ocHoBe »THX
JOCTMKEHUN BO BTOPOM MOJOBHHE XX B. CTAJO BO3MOXHBIM MPAKTUYECKOE HCIOJIb30BAHUE
ATOMHOM 3HEPTUH, SKCIEPUMEHTHI B 00JaCTH TEPMOSIEPHOTO CUHTE3a. BbUl OTKPHIT MUKPOMUD, B
KOTOPOM JIEHCTBYIOT HEU3BECTHBIE paHee SIBICHHUS B OOBEKTaX C HEOOBIYHBIMU CBOMCTBAMHU,
BBISIBJICHBI MHOTOOOpa3ue U U3MEHUYMBOCTh KOCMHUYECKOHN cpenbl — Meramupa. Pa3BuTtie renetuku
MO3BOJIUIIO JTOOUTHCS YCIIEXOB B HW3YYCHHWH MEXaHHW3Ma HacleACTBEHHOCTH. B XX B. HOBoe
pa3BUTHE TONMy4YMia uaes sBoionroHu3Ma. OHa mpuBeNa K CO3JaHUI0 CHUHTETUYECKOW TEOpUH
HBOJIIOIMM KaK MPOJIYKTa CHUHTE3a KJIACCUYECKOTO JapBHUHU3MA C COBPEMEHHON MOJIEKYJISIPHOM
reHeTuKou. bosee Toro, 3BOIOIMOHM3M BHIIIEI 3a Mpeneabl Ononoruu. BaxkHen e mposiBIeHUS
COBPEMEHHON HJIeW HBOJIIOIMOHU3MA BBIPA3WJINCh B KOHIENIUU 3Boonnu Bceenennonr (A.A.
Opuaman, [.A. T'amos, D.I1. Xab06n u np.), HepaBHOBecHOU TepMmoauHamuke (M. Ilpuroxwuii),
cunepreruke (I'. Xaken), unee camoopranuzanuu (H. Bunep, Y.P. Dmbu u ap.), B 00HapykeHUU
JAPBUHOBCKOTO OTOOpa Ha YPOBHE MOJICKYJSPHBIX CTPYKTyp (M. Diiren). CoBpeMeHHBIH ATamn
HAyYHO-TEXHUYECKON PEBOIOIUN OTKPHIBACT IIUPOKHE IMEPCIEKTHBBI JUIsl OOIIECTBA, KOTOPHIC
ACCOIIMUPYIOTCS C MHUKPOIJICKTPOHUKON, HH(HOPMATHKON, POOOTOTEXHUKOW, OMOTEXHOJIOTHEH,
CO3JJaHMEM MaTEpHaJIOB C 3apaHee 3aJaHHBIMH CBOWCTBAMM U HOBBIMHU HCTOYHHUKAMHU SHEPIUH.
Pa3BuTHEe MHUKPO3JIEKTPOHUKU TMO3BOJSET 3HAYUTENHHO YBEIWYUTH BO3MOXKHOCTH 4YeJIOBEKa IMpHU
pPELIEHUN HWHTEJUIEKTYaJIbHBIX 3aJ]1ay, MOBBICUTH MPOU3BOJUTEIBHOCTh TPyda U HU3MEHUTH €ro
XapakTep.

EcrecTBeHHO-Hay4HbIE OTKPBITHS U OCHOBaHHBIM Ha HUX HAyYHO-TEXHMUYECKHI mporpecc
OKa3aJy 3aMETHOE BO3JIEHCTBUE HA MHTEpIpeTanuio (yHIaMEHTAIbHBIX MPUHIUIIOB Pa3INYHbIX
TUIIOB ¥ BUJIOB MUPOBO33PEHUI. B KOHEUHOM cUeTe 3TO MOCITYKHIIIO OJHUM U3 PaKTOPOB MpoIecca
CEKyJIApU3aLlH, T.€. OCBOOOXKIEHUS OT PEIUTHO3HOTO BIMSHUS MHOTUX cep KUZHEAEATEIIbHOCTH
o0miecTBa U TMYHOCTH.

B 1o ke BpeMs HCIOJIb30BaHME NOCTHXKEHUI HAYKW U TEXHHUKHU JJI1 CO3TAHMS OPYKHUS
MAacCOBOTO YHUYTOXXCHUS, HAKOIJICHHE €ro B OrPOMHBIX MacHITadax MOPOXKAAT Yy JIOACH
CEpbEe3HYI0 00ECIOKOCHHOCTh, HEYBEPEHHOCTh B 3aBTpaiiHeMm naHe. Kpome Toro, Hapacraomiue
TEMIBbl  MPOMBIIIJICHHOTO  PAa3BUTHS  CO3/AIOT  TJIOOANBHBIE  AKOJOTMYECKHE  TPOOJIEMBI.
[IpoHUKHOBEHHE 4YelIOBEYECTBA B MHUKPO- M MEraMup, K KOTOPbIM HENPUIIOKUMBI OOBIYHBIE
XapaKTePUCTUKHU U TPEJCTABJICHUS, CIIOKHUBIINECS B MAKPOMUPE, TOPOIUIIO B chepe eCTECTBEHHBIX
HayK TEHACHLHUIO K YTBEPXKICHHIO HHCTPYMEHTAJIM3Ma KakK METOAOJOrHYecKOro MpUHIHUIA.
CornacHo 3TOMY NPUHIMUITY, HAyKa HE MOXET OTKPBITh U HE OTKPHIBAET HAM HOBBIX MHUPOB, OHA
SBJISIETCS JINIIb THCTPYMEHTOM, IPU MIOMOIIIA KOTOPOTO OMUCHIBAIOTCSI HAOII01aeMbIe SIBJICHUS.

CoBpeMEHHOE  €CTECTBO3HAHME  OKa3bIBAeT BIMSAHHE Kak Ha  (QopmupoBaHUE
HEPEJTUTMO3HOT0 MUPOBO33PEHHUS, TAK U HA MPOLECCHl aJaTallii PETMTHO3HOI0 MUPOBO33PEHHUS K
YCIIOBHSIM COBPEMEHHOCTH. Pa3BUTHE HAYKW CTaBWIJIO U CTABUT NEPE TEOJIOTUEN MPUHIUIIUATLHbIE
Bompockl. Cpeau 60rocI0BOB HET €IMHCTBA B TPAKTOBKE MHOTHX IMOJIOKEHUM penuruu [ 18].

OngHu U3 HUX OTCTaMBAIOT WJICI0 TBOPEHHUSI, UCIOJIb3Ysl €CTECTBEHHO-HAYUHbBIE TEOPUHU
TEIJIOBOM cMepTH BeeneHHoi, 60IbIIOro B3phIBa, «YEPHBIX JIBIP», TCHHBIX MYTAIMH U TIp., a TAKKE
CCBIJIAsICh Ha HEPENIaeMOCTh Ha IaHHOM YPOBHE Pa3BUTHUS 3HAHUU psaa HaydHBIX mpoOiem. Tak, B
1970 r. B CIHIA Obur co3man MHCTHTYT KpeanMoHHBIX wHccienoBaHuid. OOBMHO T0OA
KpEeaIrMoOHN3MOM MTOHUMAIOT HAIMIPABJICHUE B €CTECTBEHHBIX HAYKaX, OOBSICHSIOIIEE TPOUCXOXKICHUE
MHUpPa aKTOM CBEPXbECTECTBEHHOIO0 TBOPEHMSI M OTpHIIaoliee 3Boonni0. OCHOBaTeNlb UHCTUTYTA
I'. Moppuc nonaraer, 4To KpealuoHHasi MOJIEJIb TBOPEHUS B OTIIMYHME OT 3BOJIOLIMOHHON BBIICISET
0COOBIN HayaNbHBIN MEPUOJT TBOPEHHS, B TEUEHUE KOTOPOTO Ba)KHEHIIINE CUCTEMbI MPUPOIbI ObUIH
CO3J]aHbl B 3aBEPILIECHHOM, JCHCTBYIOIIEM BHUJE C caMoro Havana. [[OCKOJIbKY €CTeCTBEHHBIE
IIPOLIECCHI B HACTOSIIIEE BPEMS HUUYETO MOJ00HOTI0 HE CO3/at0T, MPOIECChl TBOPEHUS JTOJIKHBI OBITH
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CBEPXBECTECTBEHHBIMHU; WX OCYIIECTBICHHE TpeOOBAIO BCEMOTYIIETO, TPAHCIECHIESHTHOTO,
«3amnpeaensHoro» Cozparens. Korma Co3parens 3aBeplinil akT TBOPEHMS, MPOLECCHI CO3aHUS
OBUTM OKOHYEHBI M 3aMEHEHBI MPOIECCAMH COXPAaHEHHUs, YTOOBI MOAACPKHUBATh BCEleHHyIO U
00ecIeunTh eii BO3MOKHOCTD BBITIOJIHUTHh HEKOE MpeHa3HaueHue [16].

[[Iupoko pacmpocTpaHEHBbI MPEJCTABICHUS O TOM, YTO B KOH(IMKTE PEIUTUU U HAyKU
BUHOBHHKAaMHU CTOJIKHOBEHUH SBISIOTCS 00e ctopoHbl. Teonoru D. ®ep, O. Imtonsbdek, H. SHr u
JIp. BUJIAT MPUYMHBI KOHPIUKTOB MEXKAY PEIUTHEH U HAYKOH B TOM, YTO 00€ CTOPOHBI IEPEXOTUITH
TpaHULbl CBOMX OOJiacTell McciienoBaHUS W MO3BOJSUIM ceOe BTOpraThCs B cdepbl, I7I€ OHU HE
MOTJIM BBICKAQ3bIBaTh KOMIIETCHTHBIX CYKIEHHUI: TEOJOTH TPEOOBAIM OT YUEHBIX, YTOOBI UX JIaHHBIC
COTJIACOBBIBAINCH C PEIUTHMO3HBIMM IPEACTABICHUSAMU O MHPE, a yYEHBIE YTBEPXKIalu, YTO MX
JOCTH>KEHHS JOKa3bIBAIOT JIOXKHOCTD MPEACTaBICHUM o cyliecTBoBaHuu bora.

Teonorn monararoT, 4yTOo HAOMIOAAEMbIE CETOMHSI PE3YNbTAaThl TAKOTO MPOTHUBOCTOSHUS
KpallHe IJIaY€BHBI, TTOCKOJIBKY Y YYEHBIX OTCYTCTBYET YUYBCTBO OTBETCTBEHHOCTHU 3a IMOCJIEICTBUS
BHEJJPEHHUS €CTECTBEHHO-HAYYHBIX JOCTHKEHHM B MPAaKTHKY. 3/1€Ch LIEPKBH MOTJIM OBl BBICTYIATh
KaK «MOpAJbHBIC TOCPEIHUKH», TOMOTAIONIME YEIOBEYECKOMY OOIIECTBY B HAyYHOU H
TEXHOJIOTMYECKOU 1eATEIbHOCTH.

[Ipu peanuzanuu 3TOM MPOrpaMMbl HEOOXOJUMO YCTAHOBUTH HOBBIE OTHOIICHHS MEXTY
penurue u HayKou.

Jlonroe Bpemsi B TeOJIOTMM Oblla TMOMYJSIPHA TOYKA 3PEHHS, COTJIACHO KOTOPOM
KOH(JIMKTOB PEIUTUM U HAyKd MOXKHO HM30€XaTb, €CIM paccMaTpuBaTh HUX KaK HE3aBUCUMBIE
0o0JacTH 4YeloBEYECKOW IEeATEIIbHOCTH M KYJIbTYpPhl BCJeACTBUE (DYHIAMEHTATbHBIX Pa3IudHid
MeXAy HUMH. Takass TOYKa 3pEHHs BBI3BIBAET BO3PAXKEHHS Y MHOTHMX TEOJIOIOB, IOCKOJBKY OHH
CUHTAIOT, YTO TOT, KTO HE MPUHUMAET OOKECTBEHHOTO BTOPKCHUS B IPUPOY, BPSIT JTU COTIACHTCS
JIOITYCKaTh €ro BMEIIATEeIhCTBO M B CQepbl JUYHOCTH, oOmiecTBa, ucropuu. Kpome toro, eciu
MOKHO TOCTPOUTH aJeKBATHYIO KapTHHY MPUPOAHOrOo Mupa 0e3 cooTHeceHus ee ¢ borom, To
OYEBHJIHO, YTO Takod bor He mMoxkeT ObITh MOMHHBIM boroM-TBopIOM, clieq0oBaTENHHO, B HETO
HEJIb3sl BEPUTh U KaK B UICTOYHUK MOPAJIH.

Jlpyrue Teosnoru, odpamasch K UAee pa3rpaHUdYeHUs] PEJIUTHU M HAyKH, TOJaraior, 4To
HayyHas MHTEPIpEeTausi OCHOBAaHA Ha MPHUHIIMIEC TMPUYMHHOCTH, a (PYHIAMEHTOM PEIUTHO3HON
UHTEpIIpETalluU SIBJIETCS yOeXJeHHe B HaJIWYMM CMbICia, 3HaueHus Bemeil. Koneuno, Hayka
MOKET OOHApYXHMBaTh M H3y4aTh CMBICIBI OTACIbHBIX ()EHOMEHOB W TPOIECCOB, HO CMBICI
LEJIOCTHOM CTPYKTYpbl MUpPA U KYJbTYpbI JJIs1 HEE HEJOCTYIIEH, I03TOMY OHA HE MOYKET yKa3aTb
YEJIOBEKY JKU3HEHHYIO OPUEHTAIIUIO, OIPEICTUTh 1I€JIb €r0 CYIECTBOBAaHMs. Penurus sxe mo3Bossier
JOCTUYb TOJJIMHHON HCTHHBI Yepe3 M3MEHEHHe, peopMaldio caMoro 4elioBeKa, OKa3bIBas eMy
MIOMOIIb B OOPETEHUHU CMBICIIA KU3HU.

X. POICTOH BBICKa3bIBA€TCS TAK: HAyKa MUILET 3HAHUS, & PEJINTUS — MYIPOCTH, T.€. OHU HE
WCKJIIOYAIOT APYT Apyra, a 4aCTUYHO coBMaiaioT. Cle10BaTeNbHO, CO03 PEINTUUA U HAYKU MOXKET
OBITH MMOJIE3EH ISl 00X CTOPOH.

XKenast ycTaHOBIJIEHHSI COI03a PEITUTUU U HAYKH, TEOJIOTH OTMEYAIOT CXOJHOCTh YEPT ITUX
obnacreit KynbTyphl. Tak, nHauiickuii Teosnor I1. ['peropuoc cunraer, 4to 06€ OHU MPEACTABIAIOT
co00i1 TyTH OTHOIICHUS YEJIOBEKa K PEaTbHOCTH, UMEIOT CYObEKTHUBHBINM M OOBEKTUBHBIN TOTIOCHI,
KOTHUTHUBHOE (ITO3HABATEIIBHOE) M TpaKTH4YecKoe cojaepxkaHue. O0e H3ydalT CTPYKTYpy
peaIbHOCTH, OKA3bIBAIOT BIUSHHUE HAa CAMOTO YEJIOBEKa U Ha €ro OTHOIIeHue K mupy. U penurus, u
HayKa XapaKTEpU3YIOTCS OINPEACIICHHBIMUA TPAAULUAMH, HAJIUYHEM IPEEMCTBEHHOCTH B CBOEU
NESTENILHOCTH, SIBJISIFOTCSI MHCTUTYIIHOHATHHO OPraHU30BAaHHBIMH OOIIECTBEHHBIMH YUPEKICHUSIMHU
Y IPETEHAYIOT HAa UCKIIFOUUTENBHBIA JOCTYI K 3HAHUIO PEaTbHOCTH.

Hexotopbie Teosorn oOBABISAIOT HayKy ocodoro poaa penurueil. [lo ux MHEHUIO, HayKa,
KaK M TEOJIOTHs, 3aHUMaeTcs TPAHCLUECHJIEHTHbIMA OOBEKTaMH, BBIXOASIIMMHU 3a MPEAesbl
HEMOCPEJICTBEHHO HA0MI01aeMoro. Penurust u Hayka MBITAIOTCS TOCTUTATh JEMCTBHTEIBLHOCTD TPU
IIOMOIIA TOHATHUMHBIX KOHCTPYKUUM, SBISIFONIMXCS HPOAYKTOM MBIIIJIEHNS HCCIIEI0BaTENeH.
Hanpumep, ¢usuku ceroHsi onepupyroT NOHATHEM «HEUTPUHO» - KOHCTPYKIUEH, NCTIOIb3yeMOn
JUIsl OOBSCHEHHUS ONpeeNeHHbIX (U3UYECKUX IMPOLIECCOB M COAEpIKallel psii CBOMCTB, KOTOpHIE
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HEBO3MOXXHO HM300pa3uTh NpU TMOMOILIM Kiaccuyeckod ¢usuku. To ke MOXKHO cKa3aTb U O
TEOJIOTHYECKOM ormpeeneHuu boxxectBeHHoi Tpowutisl (TpueanHCTBA), KOTOPOE TAKKE SBIISICTCS
NOHATUIHON KOHCTPYKIMEH, XapaKTepUCTUKH KOTOPOHl HE MOrYyT OBITh ONHCAHBl B TEPMHHAX,
OTHOCSIIIUXCS K COTBOPEHHOMY MHUDY.

HenocpencrBennas HeHaOII0]aeMOCTh TOTO HJIM UHOTO (heHOMEHA U HEBO3MOXKHOCTD €T0
n300pakeHUs] BOBCE HE O3HAYAIOT OTPULIAHUS ero cymiecTBoBaHUS. [loaToMy, ¢ TOUKH 3peHHUs
PosicTona, HeBepue B bora Ha OCHOBaHMM €ro HEBUAMMOCTU HE Ooyiee Pe30HHO, YeM HeBepue IO
TOH 7K€ IPUYUHE B AJIEMEHTAPHBIEC YACTHULBI.

Ilo MHEHHIO HEKOTOPBIX TEOJIOTOB, M B HAyKe, U B PEJIUTMH UCHOJB3YIOTCS PYKOBOJASIINE
TEOPETHUYECKUE KOHUENUWH, WM MapagurMel. B Hayke 53T0, Hampumep, HBIOTOHOBCKas U
SUHINTEHHOBCKAs,, NTOJIEMEEBCKas M KOIEPHUKOBCKAas CHCTEMBI OOBSICHEHUS YCTPOWCTBA U
dbyHkmonupoBanusi mupa. [lapaaurmel B penuruu - npusHanue toro, yto bor ects JIt060Bb, 4TO
Xpucroc - borouenoBek u T.m. Tak ke Kak M B HaykKe, B PEJUTHM OBbUIM MApaUrMbl, KOTOpPHIE
CErOIHSl TOJHOCTHIO OTOPOIIEHBI WM CEPhE3HO OCMapUBAIOTCS: IIECTUIHEBHOE TBOPEHHUE,
BepOasibHas HermorpemumocTs bubnuu u ap. KoneuHno, penuruosnelie napagurMel ycToiiunsee, 4eM
Hay4yHbIe, HO U OHU MEPEKUBAIOT POXKICHHUE U THOEIb.

Jlpyroii  BOmpoC, KOTOpPBIH aKTUBHO OOCYXXJAeTcs TEOJOraMH, -COOTHOILIEHHE
00BEKTUBHOIO U CYOBEKTHUBHOIO B Hayke U penuruu. U ta, u n1pyrast cTpeMarcs K ToMy, YTOOBI X
uHpopMmanus Obula OOBEKTUBHOM, HO 3JIEMEHT CyOBEKTHBHOTO HEU30EKHO MPHUCYTCTBYET B HHUX
o0eunx. Beskoe no3HaHue npeacTapisieT co0oil onpeneeHHOe OTHONICHHE YEJI0OBEKa K PeaTbHOCTH,
MOSTOMY CYOBEKTUBHBINA (pakTOp UTpaeT B MO3HABATEILHOM IPOLIECCE CYIIECTBEHHYIO pOiib. SICHO,
YTO B PEJIUTHUIO 3JIEMEHTHI CyOBEKTUBHOTO MIPOHUKAIOT Oosiee riryboko, ueM B HayKy. Ho ceronns u
Hay4YHOE MO3HAHHWE CTAHOBUTCS Bce Ooiiee CyOBEKTHBHBIM, IOCKOJIBKY PAaaUKaIbHO MEHSETCs
CTaTyC MCCIEN0BATENS: U3 MPOCTOrO 3pUTENS OH MPEBPANIACTCS B AKTUBHOI'O YYaCTHHKA, KOTOPOTO
HENb3s OTACIUTh OT O00BeKTa HaOmrogeHus. Tak, B KBaHTOBOW (H3MKE Mpolecc HaOI0IeHUs
pemaronuM o0pa3oM BIUSIET Ha HaOIIOIaeMYyI0 CUCTEMY; KpOME TOTO, YIEHBIM caM BBIOMPAET, YTO
U Kak u3ydarhb. Teosoru Bce K€ MPHU3HAIOT, YTO HayKa JaeT OObEKTUBHOE 3HAHUE O MHUpE, YTO B
[eJIOM OHa He CyOBeKTMBHA, a CKOpee IepCOHallbHA, OHAa BBIAEPKUBAET IOMBITKU
danscupuupoBaTh €€, YyCHemHO OOBICHSIET (AKThI, T€HEPUPYET MOATBEPKIAEMBbIC OIBITOM
npenckazanus. OT cyObeKTUBH3MA HayKy BO MHOTOM IPEIOXpaHSET TO, YTO YUEHBIH paboTaeT He
OJIMH, 2 B HAYYHOM COOOIIIECTBE.

MHorue TeoJIOrM HAacTauBalOT Ha TOM, 4YTO IIOJIHOE aJ€KBAaTHOE IOCTHXKEHHE
JEMCTBUTENIEHOCTH BO3MOXHO TOJIBKO MPU YCIOBHHM OOBEIMHEHUS PETUTHO3HOIO U HAyYHOI'O
nyreil ee mo3HaHWA. s  00OCHOBaHWS d3TOM BO3MOXXHOCTH HCHOJB3YeTCS  MPUHIIUIT
JIOTIONIHUTENBHOCTH, BBIABUHYTHIM H. bopom B 1920-x rr. /uid MCTOJIKOBaHUS MO3HABATEIbHOU
CUTyalluM, BO3HHUKIIEHW B KBaHTOBOM MexaHuke. COINIaCHO 3TOMY NPUHLMNY, MpHU
HKCIEPUMEHTATBHOM HCCIIE0BAHUN MUKPOOOBEKTA MOTYT OBITh MOJTY4YEHbI TOUYHBIE TaHHBIE JIN0O O
€ro DJHEeprusix W HMIYJIbcax, JUOO O MOBEACHMHM B IPOCTPAHCTBE U BpEMEHU. IJTU [IBE
B3aMMOUCKJIIOYAIOIINE KapTHUHBI - SHEPreTUYECKU-UMITYJIbCHAs U IMPOCTPAHCTBEHHO-BPEMEHHAS,
MOJlyyaeMble TPU B3aUMOJECUCTBUM MHKPOOOBEKTa C COOTBETCTBYIOIIMMH H3MEPHUTEIbHBIMU
npubopaMu, <«IOMOJHSIOT» APYr Apyra. [103ToMy HEKOTOpble COBpPEMEHHBIE TEOJIOTHM MPU3HAIOT
BO3MOKHOCTh IOCTPOCHHUS €IMHOW IIEJIOCTHOM KapTUHBI MHpa Ha OCHOBE CHHTE3a HAyKu H
penuruu. J{ns peanuzaiuu 3Tol 3aauu cieayer n3berats KpaiHocTel - co0na3Ha (GUKCHpOBaTh UX
CXOJICTBO U 3a0bIBaTh O pa3IU4MsIX WM, HA00OPOT, aOCOTIOTU3UPOBATh AT pa3iuuus. Hanpumep,
nana WMoann IlaBen II cumTaer, 4ro €AMHCTBO PEJUIMM U HAYKH, K KOTOPOMY CTPEMUTCA
XPUCTHAHCTBO, BOBCE HE O3HA4YaeT MX MWJAECHTHUYHOCTH. [lo ero MHEHuro, €IMHCTBO Bceraa
IpeIoyiaracT HECXOACTBO U UHTETPALIMIO €0 3JEMEHTOB. Kaxablil U3 2JIEMEHTOB JI0JIKEH CTaTh HE
MeHbIIle, a OoJybllie ceOs B TUHAMUYECKOM B3aMMOOOMEHE, MO0 €IMHCTBO, B KOTOPOM OJUH W3
AJIEMEHTOB PEAYLHPYETCS K JPYroMmy, SBISETCS IECTPYKTHBHBIM, JIOXKHBIM B €ro OOelaHuu
rapMOHHUH U TUOETBHBIM 11 HHTErpallii €ro KOMIIOHEHTOB.

Mexny ¢unocodueit 1 eCTeCTBOZHaHUEM BCETa CYIIECTBOBAIA TECHAs B3aMMOCBS3h [ 14,
24, 28, 29]. OHa BOCXOJUT €Ille K aHTHYHOMY TIEPUOAY CTaHOBJICHHS Hayku. Kak yxe oTMedanocs,
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NEPBUYHOE HEPACWICHEHHOE 3HAHUE O MHpE M YEJIOBEKE, HAKOIUIEHHOE B TEYEHHE MHOI'MX
CTOJIETHI pa3BUTHSA NEPBOOBITHO-POJIOBOTO OOIIECTBA, OBLJIO COBOKYMHOCTBIO 3MIHMPUYECKUX
CBE/ICHUH, BepoBaHMH M MH(OB, YCTHO TMEpEIABABIIMXCS OT TIOKOJCHHS K IOKOJICHHIO.
N300peTeHne MMCbMEHHOCTH, Pa3BUTHE MaTEPUAILHOTO IIPOU3BOJCTBA, pa3/JelieHHe YMCTBEHHOIO
U (pu3HYecKoro Tpyaa MHTEHCU(PHUIIMPOBATIO HAKOIUIEHUE 3HAHUH. DTO MPUBETO K BOZHUKHOBEHUIO
HAayKH Kak TEOpeTHYEeCKOW CHCTeMbl 3HAHUW O Mupe, a 3aTeM - K auddepeHumanuu Hayk.
Cranonenue Gpuaocopuu U KOHKPETHBIX €CTECTBEHHBIX HAYK 110 UX MPEAMETY U TEOPETHUECKOMY
COJIEP’)KaHUIO0 MCTOPUYECKH MPOUCXOAUIIO Oojiee UM MEHEe OJHOBPEMEHHO M MapajlieNbHO MpU
IIOCTOSIHHOM B3aMMOJICHCTBUM JAPYTI C JIPYIOM M HEMPEPHIBHOM OOMEHE KOHLEHIMSIMU. YXKEe B
Hpesueit I'pertun Hapsay ¢ ¢GuiaocoGCKUMU KOHUECTIMSIMH MHUPO3JaHMs W OOIIecTBa Hadaau
(dbopMHpOBaTHCS TakUe HAayKH, KaK acTpOHOMHUS, apupMeTHKa, TeoMeTpHs, reorpadusi, MEIUIINHA,
HCTOPHsI, KOTOPBIE HE CYUTATHCH (HUI0CODUECH.

BMmecTe ¢ 3TUM MpOMCXOAMIIO MpeAMEeTHOe camoonpeaenaeHne ¢Gpuiocopuu, KOTopas Bce
OoJsiee coCpemoTOoYMBANIaCh Ha BCEOOMMX MpobOiieMax ObITHS W TO3HaHHWSI. B ee pamkax
paccMaTpUBaIKMCh BONPOCHI CYITHOCTH MHUpa: OBLT M OH co37aH borom mim cymiecTByeT BEYHO U
MaTepuaseH; B YeM CMBIC] JKU3HM; KaKOBBI MEPCHEKTUBBI M I1eu OOlIecTBa, rpsaaymas cyab0a
YeJI0BEYECTBA; ITO3HABAEM JIM MHUP M KAaKOBBI 3aKOHBI U METOJIbl 3TOT0O MO3HAHMs. DTH BOIIPOCHI U
ceifuac ABIAIOTCA NpeaAMeToM (pUIocoPCKux AucKyccuil. EcrecTBeHHbIE HAyKH TaK)Ke y4acTBOBAIU
B UX OOCYXKICHUU M JIaBaJIM CBOM pEIIeHHs, HO 1Mo Mepe nuddepeHnuaniy Hayk u 0ojiee TOUHOTo
onpezeNeHus UX MpeaMmera o0JacTb MCCIENOBaHUS B KaXJIOM M3 HAyK OrpaHHYMBajiach Ooiee
YaCTHBIMHU M KOHKPETHBIMH BOIIPOCaMH.

CuuTaercs, 4TO CTAaHOBJIEHME TEOPETHMUYECKOI0 €CTeCTBO3HaHMs Haudaimoch B XVII B. BO
MHOTOM OJlaroiapsi yCKOpSIOIIEMY BO3ACHCTBUIO MaTepHAILHOTO IPOU3BOJACTBA U PA3BUTHUIO
KanuTaJIn3Ma.

B XVII-XIX BB. akTHBHO Pa3BHBAIOTCA MaTreMaTHKa, (HU3UKa, aCTPOHOMUS, OMOJIOTUS U
JIpyrue eCTEeCTBEHHBbIC M TyYMaHWUTapHbIE HayKu, Bce Oosee otrmaistomuecs oT (uiocopuu. B
Hatypdunocopuu (pmirocopun MpUPOAbI) TOTO BPEMEHHU KOHKPETHO-HAYYHbIE TEOPUU U (aKThI
YacTO CBS3BIBAINCH CO CXEMaMH PEIMTHO3HOro mMupo3gaHus. Tak, I'.B. JleitOHui Bce sBiICHHS
OPUPOBI TPAKTOBAJ KaK (POPMBI peanu3aluid HEKOTOPOH MyApOH IeNd, MOCTaBICHHONW TBOPLIOM,
CO3/IaBIIMM HTOT JIYYIIMHA M3 BCEX BO3MOXHBIX MHpOB. M. KaHT pa3BuBanm AMHAMHYECKYIO
KOHIICTIIMIO MaTepuu Kak (OpMBI TPOSBICHHUS AKTUBHOW OSHEPruM, BIOXKEeHHOW borom B
CyOCTaHIMIO B MOMEHT CO3JaHMsI MUpA.

B naryppunocopun @.B. [lennunra u I'.B.®. ['erenst Takxe 1aBaioch TEIEOJIOTHIECKOE
U TaHTEHCTUYEeCKoe NOoHMMaHue mnpupoasl. Hampumep, mo I'eremo, mpupoma - 310 ¢dopma
WHOOBITHST a0CONIOTHOTO JyXa, KOTOPBIH B TMPOLIECCE CaMOpa3BUTHs TpaHchopMmupyeTrcs B
IPUPOJIHbIE U COIMAJIbHBIE SIBJICHUS U 4epe3 HUX Bce 0ojiee MOJIHO MO3HAET CBOIO CYIIHOCTb,
JOCTUrass B KOHEYHOM cuere alcomioTHOro 3HaHus. IIpm sTomM ecnu Teopuu u  (HaKTHI
€CTECTBO3HAHMSI HE YKJIAJIbIBAIMCH B OOLIYIO KOHIICTILIHIO, TO 3TU TEOPHUH U (HAKTHI JOIKHBI ObITH
OTBEPrHYTHI KakK JIOXKHBbIE. Tak, ['ereis BeICTynaeT IpOTUB CIEKTPaIbHON Teopuu cBeta HproToHa,
OTBEPraeT aTOMHUCTHKY, KHHETUYECKYIO TEOPUIO TEILIOTHI U T.[l. B KOHEUHOM cUeTe BCAKYIO HayKy
I'erens paccmaTpuBan Kak NPUKIAJHYIO JIOTHUKY.

Harypdunocodckue mpencraBieHuss pa3BHBAINCh W B paMkKax  (paHITy3CKOTO
marepuanuzma BTopoi monoBuHbl XVIII B. B T1pymax ILA. Tompbaxa, [I. Huapo, XK.JL
H'Anambepa, I1.C. Jlamumaca, XK.O. JlamerTpm wu3maraercs NpeACTaBICHHWE O MPHUPOJE KaK O
JBIDKYILEHCS MaTepuH, BEYHOM BO BpeMEHHM U OECKOHEYHOW B IMPOCTPAHCTBE, HAXOIIEHCS B
IIOCTOSITHHOM CaMOPa3BUTHH B BHJI€ KPYTOBOPOTOB M 3aKOHOMEPHO MOPOKAAIOLIEH )KU3Hb U pPasyM
Ha IJIAHETaX, TJIe JJIs 3TOro CYLIECTBYIOT OnarompusTHble ycnoBus. [To ux mpeacraBieHusiv, Bce
ABJICHUS B MHpE JI€TEPMUHHUPOBAHbl MAaTEPUAIbHBIMH CBS3SIMU WU €CTECTBEHHBIMH 3aKOHAMH,
MO3HAHUE KOTOPBIX JIaCT CO BPEMEHEM BO3MOKHOCTh OOBSCHHUTD JIIOOBIE siBJeHUs. | erenb Ha3bIBal
TaKOW MaTepUaIn3M MEXAHUYECKUM. DTOT TEPMHUH BIIOCIEACTBUU MOJYYHJI JOCTATOYHO IIMPOKOE
pacnipoctpaneHue. M3 Bcex eCTeCTBEHHBIX HAYK TOTO BPEMEHM MEXaHMKa JIOCTUTIIA HanOOJBIINX
ycnexoB ko BTopoil mosoBuHe XVIII B., ocobeHHO acTpoHOMHS W HeEOECHas MEXaHHKA.
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OpaHIly3CKHe MATePUAIHUCTHI HMIMPOKO HCIOIB30BATH ITH JOCTH)KCHHS, HO HE OIPaHUYMBAIHCH
uMu. B cBoeit pumocodckol aprymeHTanuu OHM OOpaliaiich K €CTeCTBEHHBIM HayKaM, (akTam
UCTOPUH, UCKYCCTBY, STUYECKUM M TPABOBHIM TeopusM. B Poccum TOro BpeMeHU coeaMHEHHE
JOCTHKEHUI HAYKU U MaTepUaICTUYECKOT0 MUPOIIOHUMAaHHUS OBLJIO OCYIIECTBIIEHO B Tpynax M.B.
JlomoHOCOBa.

B XIX B. Harypbunocodus passuBanmack B Tpyaax I1.C. Jlammaca, J[x. JlameTona, JI.
Oeitepbaxa, M. Dapanes, [x.K. Makcsenna, U. lapsuna, D. I'ekkens, JI. bonbimana u apyrux
YUEHBIX, KOTOpPbIE B CBOEM (UIOCOPCKOM MUPOMOHUMAHUM OMUPAIUCH HA JOCTUKEHHS HAyKH, a
HEKOTOpBIC M3 HUX caMU ObUIM aBTOpamH (DyHIaMEHTaIbHBIX OTKPBITUH W Teopuii. XapaKkTepHO,
YTO HOBbIE €CTECTBEHHOHAy4YHbIE KOHIICTIIMK BHauyane (OpMYyJIHPOBAIUCH UX aBTOPAMU B BUJE
dmnocopckux uaeH, a mo Mepe uX pa3pabOTKU, IMIUPHUUECKOTO U TEOPETUUECKOTO 0OOCHOBAHUS
BOIUIOIIAJIUCh B KOHKPETHO-Hay4yHble Teopuu. @Duimocodckoe MHPONOHWMAHUE BBITOIHSIIO
KOHCTPYKTHUBHYIO 3BPHCTUYECKYIO (PYHKIIHIO.

Bo BTOpoii monmosune XIX B. mpobieMy B3auMoelcTBUsT (GUIOCOPUN U €CTECTBO3HAHMS
paccmarpuBanu K. Mapkc u @. Onrensc. Tak, DHrensc cBoil Tpyn «JlManexkTuka NpupoOabD»
MNOCBSTHJI  TUAIEKTUKO-MaTePUATUCTUUECKOMY aHalu3y JOCTI)KEHHH HayKd B IOHHUMaHUU
MPUPOJIBI, PACKPHITHIO BCEOOITNX CBOMCTB M 3aKOHOB JIBMKEHUS MAaTEPUU, YTOUHCHHUIO MPUHITUIIOB
TUAIEKTUYECKOro Marepranuima. [lo MHeHHIO DHrenbca, He IPUpo/ia T0JIKHA COTIIACOBBIBATHCS C
OPUHIMIIAMUA, a T[PUHIWIB BEPHBl JUIIb TOCTOJNBKY, TOCKOJIBKY OHH COOTBETCTBYIOT
NEUCTBUTEIILHOCTH.

Kak HeraTtuBHass peakuuss Ha HACATHCTUYCCKYI0 HATYpPHIOCODUIO  MOIYUHIT
pacnpoctpanenue no3utuBusM O. Konta u ero mocienosateneil. KoHT monarai, 4ro Hayka He
HYX/IaeTcsl B OpraHusyiomei ee ¢uiocoduu, 4To OHA cama 3akiouaer B cebe Quiocodckoe
NOHMMaHWEe MHpa U ero mno3HaHus. CorigacHO KOHUEMIUU MO3UTHUBU3MA, MOMJIMHHOE,
«TIOJIOKUTENbHOEY (MIO3UTUBHOE) 3HAHME MOXKET OBITh MOJYYEHO JIMIIb KaK PE3yNbTaT OTICIbHBIX
KOHKPETHBIX HAyK M HUX CHHTeTHYecKoro oOwneauHeHus. Ha mecrto Toit ¢uuiocoduu, koropas
CylecTBOBasia TOraa, KOHT mpeanaran mocTaBUTh CHHTETUYECKOE HAYYHOE 3HAHHWE, CBEICHHOE K
oOLIMM BBIBOJAM U3 €CTECTBEHHBIX U OOILECTBEHHBIX HayK. [I03UTHBU3M OTBepraeTr MpeTeH3Uu
¢mrocopun Ha packpbitie npudnH U cymHocTe. ITo KonTy, Hayka He OOBSCHSET, a JHILIb
OIMCHIBAET, OTBEYAET HA BOIPOC HE «IOYEMY», a «Kak». B paMmkax uctopuyecku nepBoil popmbl
MO3UTUBU3MA, UMEHYEMOU KJIACCUYECKUM IMO3UTHBU3MOM, YTBEPKAAIOCH, YTO HayKa CIIOCOOHA K
o6eckoneuHomy pazButHio (O. KoHT), omHako mMup OOBEKTHBHOW peasibHOCTH Hemo3HaBaem (I
Cuencep).

[TosutuBusm KoHTa TMOCTYX U OJHMM U3 BXHEHIIMX WMCTOYHUKOB dumocoduu
OMIUPUOKPUTHIIM3MA (MaxW3Ma) - BTOPOrO dTama pa3BUTHUS MO3UTHBH3MA. Jlenmo B TOM, dYTO
OTKpBITHs KOHIa XIX - Hagama XX B. (IETUMOCTh aTOMOB, CYIIECTBOBAHHME KBaHTA JCUCTBHUS U
JIPYTUX Ka4eCTBEHHO WHBIX 3aKOHOB MHUKPOMHUPA) MPUBEIH K KPHU3UCY MEXaHUYECKOW KapTHUHBI
Mupa. DT0 OBUIO MCTOJKOBAHO HEKOTOPHIMH (pritocodamMu Kak KpU3HC (U3UKH, OMPOBEPIKCHHE
MaTepuain3Ma M J0Ka3aTelIbCTBO MOJHONH OTHOCUTEIHHOCTH M YCIOBHOCTH HAYYHBIX TEOpPHUH. D.
Max, P. ABeHnapuyc u ux mocienoBaTeian cHopMyIupoBaIH CBOIO GUIOCODHUIO €CTECTBOZHAHUS —
SMIUPUOKPUTHIIN3M. B pamkax »Tol ¢unocoduu, Tak ke Kak U B KIACCUYECKOM MO3UTUBU3ME,
OTpULIAINCh U MaTepuaau3M, W HAeanu3M. Max paccMaTpuBail MaTepUI0 KaK COBOKYMHOCTH
«QJIEMEHTOB MHpPay, MPEJCTABIAIOMUX c000i KOMOMHAINN (PU3UYECKUX U TICHXUYECKUX CBOWCTB
(BTOpHuHBbIX KauecTB). OH chopMynupoBall NPUHIUI SKOHOMHH MBIIUIEHUS, TIO KOTOPOMY
MBIIIJICHUE TPEJICTaBIsAeT COOOH HW3HAYAIbHYIO OHMOJOTMYECKYl0 MOTPeOHOCTh OpraHu3Ma B
CaMOCOXpaHEHUH, 00YCIOBIUBAIONICH HEOOXOAMMOCTh IIPUCIIOCOOJICHHs» OpraHu3Ma K (akTam.
[ToaToMy OOBSICHUTENbHAS YACTh HAYKU SIBISCTCS HM3JIHINHEH W B HEISIX SKOHOMHH MBIIUICHHUS
JnoJkHa ObITh yhaneHa. To ke coaepxaHue ABEHapUyC BKJIAAbIBA€T B NPUHIUI HaWMEHBIIEH
Tparbl cui. CuuTasi, 94TO B OMBITE CHUMAETCS MPOTUBOIOIIOKHOCTh MATEPUU U JyXa, OH BBIIBUHYII
TEOPHIO MPUHIUITHATILEHON KOOPAMHAIIMH, COTJIACHO KOTOPOH «0e3 CyObeKTa HeT 00BheKTay, T.e. 0e3
CO3HaHUS HET marepuu. Takum oOpa3om, MPHUPOAA CTABUIACh B 3aBHCHMOCTh OT CYOBEKTa H
Croco0O0B €€ BOCIIPUSTHS.

15



JlanpHelilee pa3BUTHE IO3UTHBH3MA CBA3BIBAIOT C HEOMO3UTUBU3MOM, MOSIBICHHE
KoToporo oTHocsAT Kk 1920-m rr. [Ilpomomxkas Tpaguuuil TO3UTHBU3MA, CTOPOHHHUKHU
HEOIMO3UTUBU3MA OTPHULIAIOT BO3MOXKHOCTH (HIIOCOPUHN KaK TEOPETUYECKOTO MO3HAHUS, OTPHIIAIOT
MIOCTaHOBKY BOIlpoca 00 OTHOIIEHWHM MaTepUU U CO3HAHHUSA, CUMTas 3TO CIOCOOOM IMPEOJI0JICHUs
KOH(POHTAIMU HWJealu3Ma U Marepuaiu3Ma. B pamkax JaHHOTO TEUYEHHUS BHHUMAaHUE
KOHIEHTPUPYETCS Ha aHallu3€ pOJIM 3HAKOBO-CHMBOJUYECKHX CPEICTB HAyYHOTO MBILIUICHUS,
OTHOILIEHHSI TEOPETUYECKOTO ammapaTa ¥ SMIMPUYECKOro 0Oa3uca HayKd, MPHUPOJbl M (YHKIHUU
MaTeMaTh3aluu 1 popmanuzanuy 3HaHus U Tp.

Kpome paccMOTpeHHBIX (QHIOCOPCKUX CHUCTEM M HMX OTHOLICHHS K €CTECTBO3HAHMIO
CYLIECTBYIOT W Jpyrue B3rsabl. OIHAKO HaM HMHTEpPECHBI JIBE KpailHHe «MOJENn» pelleHus
BOMpOCAa B3aMMOJACUCTBUS  €CTECTBO3HAHMS M  (uiocoduu: BO-TIEPBBIX, YMO3PUTEIBHO-
bunocodckuit moaxoxn (Harypdunocobus, durocopus UCTOpUM U T.I.), CYIIHOCTH KOTOPOTO
COCTOUT B TPSMOM BBIBEJICHUU CIICHUAIBHBIX TMOJOXEHUH YAaCTHBIX HayK HEMOCPEICTBEHHO W3
0o0mux ¢GuIocoHCKUX MPUHIIUIIOB O3 TPOBEICHUS aHaM3a KOHKPETHOTO - (haKTHYECKOTO H
KOHIIETITyaJJbHOTO - MaTephalla eCTECTBEHHBIX HAayK; BO - BTOPBIX, IO3UTHBHU3M, COTJIACHO
KOTOpOMY «Hayka cama cebe ¢umocodpus». [Ipn ucnonb30BaHUU 3TUX KpaWMHHX MOJETEH pOJIb
¢miocopun B YACTHOHAYYHOM IIO3HAHUM JMOO alcomoTH3upyercs (B MEepBOM MojenH), JIMOO
MIPUHUKACTCS WK J1ayKe BOBCE OTBEpraercs (BO BTOPOH).

B3rmsinet Ha TO, 4TO sBISIETCS (PHIOCOPCKUMH BOIPOCAMHU €CTECTBO3HAHMS, UCTOPUUECKH
MEHSJTUCh C pa3BuTHeM HaykH [14, 24, 28, 29 u np.]. B XVII-XVIII BB. dunocopckumu cuuTainch
BOMPOCHI O TPUPOAE TEIJIOTHI, 3JIEKTPUYECTBA, MAarHeTH3Ma, O CBOMCTBaX aTOMOB, CTPOCHUHU
ConHeYHOM CHCTeMBI, MpuurMHax OoyiesHed W T.m. [lo Mepe MX pemieHuss OHU TMEPEeXOaUIU B
BeieHne (DU3MKHM, aCTPOHOMUU WM MeAUUUHBL. MbICib (HI0cO(OB yCcTpemisiiach K HOBBIM
npobiieMaM, MO KOTOPBIM BBIIBUTANIMCh pa3iuuHble Trunore3sl. Ho korga 3t mpoOiembl
CTAaHOBWJIUCH OOBEKTOM CIEIHATLHOIO HAYYHOTO MCCIIEOBAHUS B KOHKPETHBIX TUCLHUIUIMHAX, MO
HUM HaKaruiuBajics OOJBIION SMIMPUYECKUNA MaTepuall M y4YeHble NaBalld UX TEOPETUUYECKOe
00BsicCHeHUE, OOJIBIIMHCTBO (PHIOCO(POB YTPAUUBAJIO K HUM UHTEPEC, MEPEX0/s K HOBBIM CIIOPHBIM
BompocaMm oOrmiero xapakrtepa. Tak, B koHme XIX B. oOcykmaauch BONMPOCHI O Tpupojae ddupa,
CYIIHOCTH 3JIEKTPOMArHUTHOTO TOJISl, CTPOEHUH aTOMOB, IPOUCXOKICHUH 3BE3/1, YBOJIOLNH KUBOU
npupoasl U Ap. 3areM (GuIocoPpCcKre AUCKYCCHHU MEPEMECTUIIUCh B .001acTh aHalM3a KBAaHTOBOM
MEXaHUKH, TEOPUU OTHOCHUTEIBHOCTH, KOCMOJIOTHH, T€HETHKH, a MHOTHME W3 JTUX JAMCKYCCHU
MPOJOHKAIOTCS IO CUX TIOP.

@unocodckre npoOIeMbl HAyKd OOBIYHO HAXOMATCS HA TMEpeJHEM Kpae HayKH,
OTJIMYAIOTCSI HEOJHO3HAYHOCTBIO pELIEHUM, CIyKaT OOBEKTOM pa3MYHBIX MOJXOJ0B B
TUCKyccHsiX. VHOTIa OHHM COBMAJAlOT € OOIIETEOPETUYECKMMHU TMpoOjIeMaMu  Kakou-1ubo
dbyHIaMeHTalbHON HayKd, HO 3TO He o00s3aTelbHO, TaK KaK B HayKaX CYIIECTBYEeT MHOTO
obmereopernyeckux Heduimocopckux npodiem. Teopermueckue u Guiaocockue MpodIIeMbl
COBMAJIAIOT TOTJA, KOT/Ia PellIeHHe MX BaXXHO HE TOJBKO JIJISl OJJHOW KOHKPETHOW HAyKH, HO U JUIS
JpYruxX HayK, BHOCHUT BKJIAJ] B OOIIYI0 KapTUHY MHpa U METOAOJOruio mozHaHus. ®unocodcekue
po0JIeMbl €CTECTBO3HAHUSI BO3HUKAIOT Ha «CTHIKAX» PA3IMYHBIX AUCUUIUIMH U (uiocoduu, ux
pa3paboTKa U pelIeHre BBICTYMAIOT KaK OJHA W3 BAXKHBIX ()OPM MHTETpAIlMi HAy4YHOTO 3HaHUs. B
KauecTBe KpuTepus (uiaocoCKoro xapakrepa TOM WIM MHOW €CTECTBEHHO-HAYYHOU IMPOOIEeMbI
OPUHUMAETCS  HaJMYyue B  HEW  THOCEOJIOTMYECKUX  (IMUCTEMOJIOTMYECKHX)  ACHEeKTOB;
MHUPOBO33PEHYECKHE, METOAOJIOTMYECKHMEe U  COIMalibHble MpoOJeMbl TakXe CUHUTAIOTCS
dunocopckumu.

B pamkax coBpemeHHO# (uitocodun paccMaTpuBarOTCS pa3zHOOOpa3HbIE €CTECTBEHHO-
Hay4HbIe TIPOOJIeMbl, HAIPUMEP: PACKPBITHE OOIIMX CBOMCTB, 3aKOHOB CTPYKTYPHOM OpraHU3aIiH,
U3MEHEHUS U Pa3BUTHUS PA3IUYHBIX THUIIOB MPHUPOJHBIX CHCTEM; BBISBICHHE 3aKOHOMEpPHOCTEH
€CTECTBEHHO-HAYYHOTO MO3HAHMSI, €r0 JIOTUKU U METO/I0JIOTUH, IICUXO0JIOTUH HAYYHBIX OTKPBITUH;
aHanu3 AuddepeHnralud U MHTErpaldd HaydHOTO 3HAHMS, COOTHOIICHHUS MEXJy HOBBIMH U
CTapbIMU TEOPHSIMH, PA3IMYHBIMH METOJaMM TIO3HAHHs, ONpeJesieHHe BO3MOXKHOCTEH M cdepshl
NPUMEHUMOCTH KaXXIOro U3 OOIIEHAyYHbIX METOJOB W T.[.; AHAIM3 COLMAIBHBIX AacCIEKTOB
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NPUMEHEHUS €CTECTBEHHO-HAYUHBIX OTKPBITUH, a TaKkKe COLMAIBHOTO CTaTyca €CTeCTBO3HAHUS,
ofpefiefieHue CTENEeHU YHUBEPCAIBHOCTH KaTeropuid, 3aKOHOB M MPHUHIIMIIOB E€CTECTBO3HAHUA,
TPaHUIl UX TPUMEHUMOCTH, COACPKATETHLHOM JIOTUKH 3TUX TEOPHId; H3MEHEHHUE TIPEIMETA TEOPHH C
€€ pa3BUTHEM.

[TonydenHass B pe3ynbTaTe pemieHus mnpodiemM uHpOpMAIus pactpeneNsieTcs IBOSIKUM
obpazom. Mupopmanus, nMmeromnas riiodabHOE MHUPOBO33PEHUECKOE HIIM COIMAIbHOE 3HAYCHUE,
BXOJHUT B cUCTeMY (PHIOCOPCKUX 3HAHUH. EciIu BBIBOJBI MMEIOT KOHKPETHO METOM0JIOTHYECKUN
CMBICI, OHM BKJIIOYAIOTCS B Teopuio (yHAaMeHTadbHBIX Hayk. bonee Toro, Ta Wi HHasg
¢mtocodckas kareropus, MMeIOIas OOIIEHAyYHOE 3HAYCHHE M WHTEHCHBHO HCIIONb3yeMas B
YaCTHBIX HayKax, JAETaJbHO pa3paldaThIBAETCS B €€ CMBICIOBOM COJIEP)KaHUU B KOHTEKCTE HAYKH U
¢mnocopun. Crapsie xe Gpuimocockre KaTeropiuy UM MPUHIIMIIBL, HE UCTIOIb3yeMble B HayKe, U B
¢unocopun co BpeMEHEM BBIXOIAT W3 YNOTPEOJeHHs W MPEACTABIAIOT JIMIIb HCTOPUYECKUMN
uHTepec. Hanmpumep, o01ieHaydHbIi cTaTyc MPUOOpENN TaKue KaTeropuu, Kak MaTepusi, TBUKCHHE,
IPOCTPAHCTBO, BPEMs, CBsI3b, B3aMMOJCICTBHE, IPUUUHHOCTD, CUCTEMA, CTPYKTYpa, BEPOSTHOCTb,
0ECKOHEUHOCTh, pa3BUTHE, LIEIOCTHOCTH U Jip. U B Ppunocoduu 31 KaTeropuu 1 CBI3aHHbIE ¢ HUIMU
OPUHLIMIIBI  TOJNYYWUJIM  JlajibHelmiee pa3BuThe. Bwmecte ¢ TeM  HEKOTOpbIE  IHPOKO
yIoTpeOsBIIMECs B MPOUUIOM (MIOCO()CKHE KAaTerOpHH, B YAaCTHOCTH MOJYCHI CyOCTaHIUH,
aKIMJICHIINKM, CYIIHOCTHBIC CHJIBI, Bellb B cebe, B-ceOe-ObiTHe, IsI-ceOs-ObITHE | Jp., HE
NPWKUJINCh B €CTECTBO3HAHUM M, KaK CIEACTBHE, MPAKTHYECKH BBHIILIM W3 YHNOTPEONIeHUS B
bunocodur COBpEeMEHHOT'O €CTeCTBO3HAHUSI.

[Tpu ananuze ¢uIOCO(CKUX BOMPOCOB ECTECTBO3HAHMUSA OCOOCHHO BaXKHBI HE CTOJBKO
caMU KOHKPETHBIE BOTPOCHI WU MPOOJIEMHBIC CUTYaIMH (X MOXET OBITh OUY€Hb MHOTO), CKOJIBKO
UX KOHCTPYKTHBHBIC DPELICHHs, 00OTralaroniye HaydyHOe 3HaHWE U BXOJSIIME 3aT€M B CHUCTEMY
¢unocopckux ocHoBaHUN Hayku. K TakuM OCHOBaHUSIM OTHOCST (pyHAaMeHTaIbHbIE MPUHLUIIBI U
3aKOHBI TEOPHHM, COCTABIIAIOUIME €€ KapKac M MpHUAAIOUIME €l 1eI0CTHOCTh. B Kaxmoil Hayke
CYILIECTBYIOT COOCTBEHHbIE TEOPETHUECKHE OCHOBAHUS, KOTOPHIE HCIOJIB3YIOTCS JJIsi OOBSICHEHUS
IMIUPUUYECKUX (PAKTOB U MPE/ICKa3aHUS HOBBIX SBICHUM.

Kpome dyHaameHTanbHBIX TPHHIIMIOB W 3aKOHOB B TEOPHUU HUMEIOTCS (rutocodckue
OCHOBAHHMSA B BHJIE MOJIOKEHH, IPUHIIUIIOB U 3aKOHOB MUPOBO33PEHYECKOT'0, METOJOJIOTHUECKOTO
WIHM COLIMATIBHOTO coJiepKaHus. MUPOBO33peHUECKE OCHOBAHUS BKIIIOUAIOT B c€0sl COBOKYITHOCTh
(dbyHIaMEHTAIBHBIX MPUHIMIIOB U 3aKOHOB, OTPAXKAIOMIUX Hauboliee o0IIHe, WM YHUBEPCAIbHBIC,
CBOMCTBA W  3aKOHBI  OBITHS, MaTEpHWM, BAXKHECHIIME CTOPOHBI  JCHCTBUTEIHLHOCTH.
MeTo1010THYECKHEe OCHOBAHUS - 3TO MPUHIUIIBI TO3HABATEIHLHON JAESITEILHOCTH, 3aKOHBI Pa3BUTHS
U CMEHBbl TEOpUi, B3aMMOOTHOUICHHS] MEXIY PazIUYHBIMU TEOPHUSMHU, COBOKYIMHOCTH METO/OB
HAYYHOTO MO3HaHMA. B cucteMe MeTo0J0rMUeCKuX OCHOBAHUN PacKpbhIBAECTCS B3aMMOOTHOIICHHE
MEXIy OOIIMMU METOJaMH [O3HAHUS: HMHIYKTUBHBIM, JEIYKTUBHBIM, aKCHOMATHYECKUM,
MOJICIUPOBAHMS, CUCTEMHO-CTPYKTYPHBIM U Jip. [IoMHMO 3TOT0, METOIOJIOTHS ellle TOpa3yMeBaeT
MHUPOBO33PEHYECKUE 3aKOHBI W MPUHIUIBL, €CIU OHU HCIHOJB3YIOTCS ISl OOBACHEHUS SIBICHUN
MPHUPOJBI, WHTETPAIlMM HAYYHOTO 3HAHUS JIMOO SIBISIOTCS OPUCHTHPYIOIIMMH YCTaHOBKAMHU B
no3HaHuu. ColuanbHble OCHOBaHMS TEOPUH BKIIIOYAIOT B ce0s CUCTEMY MPUHIIUIIOB U MOJI0XKEHHH,
OTIpEeNIeNAIONMX MECTO JAaHHOW HAayKH B OOIIEM YelIOBEUECKOM 3HAHMH, €€ IIefib U Ha3HAuYeHUE B
IUTAHE YJIOBJIETBOPEHUS COLMANBHBIX MOTPEOHOCTEH M OpPUEHTAllMU, B3aHUMOOTHOIICHHWE HAyKH U
IPOM3BOJICTBA, HAYKH M OOIIECTBEHHBIX OTHOLICHH, MOpaJIU, UCKYCCTBA, SCTETUYECKHE ACIICKTHI B
HAyYHOM TBOPYECTBE U B Pa3BUTHH TEOPHH, IBUKYIIUE CHIIBI U 3aKOHOMEPHOCTH Pa3BUTHSI TEOPHI
KaK COIlMAIbHBIX SIBJICHUH.

dunocodckue ocHOBaHUS (PAaKTUUECKH BXOJAT B COJIEpKaHUE JTH000M (yHIaMEHTAIBHON
HAyK{, ONPEICNSAIOT €€ MHPOBO33PEHUYECKOE U METoNoJIorhueckoe 3HadeHue. OT HCXOTHOU
bunocodckoit uaen HepeaKo 3aBUCHUT CTETIEHh 0OOCHOBAHHOCTH pa3padaThIBAEMOM THUIIOTE3bI HIIHA
KOHIeNInK. Pa3Butre Hayk HEeM30€kKHO BIIEYET 3a COOON CMEHY HAYYHBIX TEOPHil, BO3SMOKHOCTh
PETPOCIEKTUBHOTO aHalM3a BBIIBUTABLINXCA KOHIICMIIMMA, COBEPILIEHCTBOBaHHE OOIICHAYYHBIX
METOJIOB HCCIEeNOBaHUs, (yHIAMEHTAIM3AIMIO OJHWX TEOPHH MpH momomu apyrux. Ilpu
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MOCIIEOBATEIPHOM PEIICHMH MHOTHX TPAJAWIIMOHHBIX MPOOJIeM BO3HUKAIOT HOBBIE (huiocodckue
npoOJIeMbI B HayKax.

ParmonanbHoe pemieHue mpoOiIeMbl B3aUMOJCHCTBUS €CTECTBO3HAHHMS M (PHIOCOPHUH
CBSI3aHO C PAIOM cooOpakeHmil. Bo - mepBbIX, Bo3aeicTBHE PHI0CO(CKUX MPUHIIMIIOB Ha MPOIIECC
Hay4YHOI'O UCCJIEIOBAHMS, KaK MPABUIIO, OCYILIECTBISIETCS HE MIPSIMO, a CJIOKHBIM OTIOCPEOBAHHBIM
yTEeM - 4epe3 METOAbl, POPMBI U KOHIEHINH APYTUX METOJIOJIOTUYECKUX YPOBHEH (Ipexae BCero
yepe3 obOmeHayuHsblil). Gunocodus BIUSET HA HAYYHOE MCCIEOBAaHUE HA BCEX €r0 CTaAusIX, HO B
caMoO#l OOJIBIIION CTETNEHW - MPU MOCTPOCHHH (yHIAaMEHTAIBHBIX Teopuid. [Ipudyem 3TO BiusHHE
MOJKET OBITh KaK MO3UTHUBHBIM, TaK U HETAaTUBHBIM - B 3aBUCHMOCTH OT cojiepKaHus (prmocodekix
UJel, KOTOPHIMU DPYKOBOJICTBYETCS yUeHbIA. BozaeiicTBue ¢umocopuu Ha pa3BUTHE HAYIHOTO
MO3HAHUSL OOBSACHSETCA €€ YMO3PHUTEIbHO-NPOrHOCTHYECKOW (¢yHKkuued. Hay4ynas 3HaunMocTb
BbIpa0OTaHHBIX ¢uiocodueil uae M NPUHIMIIOB TMOATBEPKIACTCS CIYCTS MHOTO BPEMEHH.
Hampumep, umen aromMusMa M TUANCKTHKH, BBIABUHYTHIE B AHTUYHOCTH, OBLIM IOATBEPIKICHBI
(bu3NYECKUMHU SKCIEPUMEHTaMH TOJIbKO B HelaBHeM MpomuioM. O4eHb Ba)XXHO, YTO MPUHIIUIIBI
¢mwiocopun mpHu mepexone OT YMO3PEHUS K TEOPETUYECKOMY HCCIECIOBAHUIO BBIMOJIHSIOT
(GYHKIUIO CeTeKIIUU UM 0TOOpa: U3 MHOXKECTBA YMO3PUTEIbHBIX KOHCTPYKLIUN YUEHBIN BHIOMpAET
UMEHHO T€, KOTOPBIE COTIACYIOTCS C €ro COOCTBEHHBIMU (PHIOCO(DCKUMH U METOI0JIOTHYECKUMU
MPEJICTaBICHUSIMH.

Bo-BTopeIX, Quiocodus - ouH U3 3IEMEHTOB HAyYHOTO IMOWCKA, a €€ MPUHIIMIBI - OJUH
13 (aKTOPOB MOKMCKA (HAPSIY C OMBITOM, HHTYHITUEH, (haHTa3uel, BooOpaxeHueM u T1.1.). [loatomy
JaXe MPU HATUYUH XOPOIIO 00OCHOBAHHBIX (PUITOCOPCKUX MPUHITUTIOB TIOJOKUTENBHBIN pe3yIbTaT
He rapantupoBaH. Puiocodckre MeToIbl HE BCErja MPOSBISIIOTCS B IPOLECCE HCCIEAOBaHUA.
Opnnako B 1000 HayKe €CTh JJEMEHTHI BCEOOMIET0 3HAYCHHS (3aKOHBI, KATETOPUU, TOHITHUS U
T.A.), KOTOpbIE U JIETAlOT KOHKPETHYIO HAayKY, [0 BBIpaKEeHHUIO ['erens, «IpUKIaAHON JIOTUKOW».
Owminocodust gaeT KOHKPETHBIM E€CTECTBEHHBIM HayKaM OOIHWE METOMOJOTHYECKHE MPUHIIUIIBL,
KOTOpbIe (DYHKIIMOHUPYIOT B HayKe B BHJIE€ YHUBEPCAIbHBIX HOPM, OOPa3yIoIIUX B COBOKYITHOCTH
METOI0JIOTUYECKYIO IPOTPaMMy CaMOT'0 BBICOKOT'O YPOBHH.

Wrak, ¢umnocopus paspabareiBaer Hambojee OOIIyI0 KapTHHY MHpPA, CTPOHUT
ONpeJIeJICHHbIE YHUBEPCAIbHBIE MOJICNIA PEATbHOCTH, CKBO3b MPU3MY KOTOPBIX YUEHBIH CMOTPUT Ha
CBOM mpenmer uccinenoBaHud. Punocous, CUHTE3UPYs BCE 3HAHUA, MPEICTaBIsAsI MUP B €ro
YHHUBEPCATbHBIX XapaKTEPUCTUKAX, JaeT 00Iee BUACHUE MUPA, BCEOOIYI0 OCHOBY ISl pa3paOdOTKH
KOHKPETHO HAay4yHBIX MpeAcTaBieHui o Mupe. Puiocodusi MmomMoraeT HcCCiIeIoBaTEN0 BbHIOPATH
XapaKTEepPHYIO Il KOHKPETHOW HayKH CUCTEMY KaTerOpHid, IIPUHIIUAIIOB, IOHATUN U APYTUX CPEICTB
u GopM NO3HAHMS, OMNpeAesIeHHbIE MUPOBO33PEHYECKHE M ILIEHHOCTHbIE YCTaHOBKM M T.1. OHa
BOOPY)KaeT €ro 3HaHUEM OOIIMX 3aKOHOMEPHOCTEH CaMOro MO3HABATELHOTO IMPOLECCa B IIETIOM,
yueHueM 00 UCTHHE U MyTAX €€ TOCTUKEHUS, O COLUOKYJIbTYPHOM KOHTEKCTE [TO3HAHUS U T.II.

Hayka He MOXET OrpaHUYHMTHCS KOHCTaTanued (akTOB M OTICIBHBIX SMIUPUICCKHUX
3akoHOB. Ha ompeneneHHoM »3Tame ee pa3BUTUS HEOOXOOUM TMEPEeXo] OT UYBCTBEHHO-
SMIIUPUYECKOTO UCCIIEIOBAHMS K PALIMOHANIbHO-TeOpeTHYeckomMy. Ha 3Toil cramuu BbIABUTAIOTCS
TUNOTE3bl Al OOBSICHEHUS (AKTOB M SMIHUPUYECKUX 3aKOHOB, YCTAaHOBJIEHHBIX C TIOMOIIBIO
HaOJIOCHUI M SKCIIepUMEHTOB. B mpormecce pa3paboTKH M TMPOBEPKH TUIOTE3 MPUXOJUTCS
oOpamatecsi HE TOJIBKO K JIOTMYECKMM, HO M K MareMarhudeckuM wmetojgam. Illostomy
€CTeCTBO3HAHME TECHO CBS3aHO C MAaTeMaTHKOW, KOTopas, uccienys (GopMbl M OTHOILICHHMS,
BCTpevarouecs: B MpUpoje, oOIIecTBe, a TakKe B MBIIUICHUHU, OTBIEKAECTCA OT COJEp)KaHUS U
UCKJTIOYAeT M3 JIOMYCKAaeMbIX BHYTPU HEE apryMEHTOB HaOIOJCHHE U IKCIIEPUMEHT. MaTeMaTuky
HeNb3s TMPUYHUCIUTh K €CTeCTBO3HAHUIO WM OOIIECTBEHHBIM HayKaM: €CTECTBO3HAaHUE
HEMOCPEJICTBEHHO M3YYaeT MPUPOJY, & MATEeMaTHKA U3ydaeT He CaMU OOBEKTHI JeHCTBUTEILHOCTH,
HO MaTeMaTH4YEeCKHe 00BEKThI, KOTOPBIE MOTYT UMETh MPo0Opa3kl B AecTBUTENRHOCTH [21, 29].

dopMHUpPOBaHUE MATEMATHKH KaK CaMOCTOSITEIIBHOW OTpaciii HAyYHOTO 3HAHUS OOBIYHO
OTHOCSIT K aHTUYHOCTU. B 3TO BpeMmsi MOSABIAIOTCS pa3IMyHbIE MPEICTABICHUS O COOTHOILICHHH
MaTEeMAaTHYECKUX O00pa30B U PEANbHBIX MPUPOTHBIX OOBEKTOB, CIEIOBATEIBHO, O COOTHOIICHHH
MaTteMaTuku W ecrectBo3HaHus [13]. Tak, [ImaTtoH cumrtan, 4yTo MOHMMaHHWE (U3HYECKOTO MHUpa
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MOYET OBITh TOCTUTHYTO TOJIBKO C IMOMOIIbIO MaTeMaTUKH, 00 «bor BeuHo reomerpusyer». s
[TnaToHa MaTemMaTuka He MPOCTO MOCPEAHUK MEXKAY UAECSIMU U JIAHHBIMU YYBCTBEHHOI'O OIBITA -
MaTE€MaTUYECKUI TIOPAIOK OH CUMTANI TOYHBIM OTPAKEHUEM CaAMOU CyTH peaibHOCTH. Hanmenbmne
YacTU 3J€MEHTa 3eMJIM OH CTAaBMJ B CBSI3b C KyOOM, HaMMEHBIIME YacTH 3JIEMEHTa BO3JyXa - C
OKTa3ApoM (MPaBHJIBHBIM MHOTOTPAaHHUKOM C 8 TpeyroibHbIMU TrpaHsiMu, 12 pebGpamu, 6
BEpLIMHAMHU, B KaXXAOH M3 KOTOpBIX cxoisaTcs 4 pebpa), 3/MeMEHThl OrHs — C TeTpa’ipoM
(MpaBUJIBLHOW TPEYTOJNIBHOM MUPaMUA0H, UMeroIeil TpeyroiabHble 4 rpanu, 6 pedep, 4 BepIInHEL, B
KOKIOM M3 KOTOPBIX CXOAATCsA 3 pebpa), 2JIEeMEHThI BOJBI - C HWKOCadApOM (TIPaBUIBLHBIM
MHOrorpaHHukoM ¢ 20 TpeyroiabHbIMU TpaHsmu, 30 peOpamu, 12 BepmiMHaAMH, B KaKIOWH W3
KOTOPBIX cxosaTcst 5 pedep). He Obuto snemeHTa, COOTBETCTBYIONIETO 0K Py (MIPaBUILHOMY
MHOTOTPaHHHKY, MMeroleMy 12 matuyroiabHbIX rpaHeit, 30 pebep, 20 BepuIMH, B KaxI0W U3
KOTOPBIX cxoasTcs 3 pebpa), u [ImaToH mpeanosoku, 9To CYIIECTBYET MATHIA 3JIEMEHT, KOTOPBII
00oru HMCIoab30BaNIM, YTOOBI co3aaTh BeeneHHyto. OH KOHCTPYHMpPOBAJI CBOM IMPAaBHIIbHBIC TElla U3
JIBYX BHUJIOB TPEYTOJbHUKOB - PABHOCTOPOHHETO U PaBHOOEAPEHHOTO NMpsMOyroiabHoro. CoeanHss
UX, OH MOJy4aJl TPaHu IPABWIBHBIX T€Jl, KOTOPbIE MOYKHO PA3JIOKHUTh HA TPEYTOJIbHUKHU, a U3 3TUX
TPEYroJbHUKOB ITOCTPOUTH HOBBbIE IpaBuibHbIE Tesna. Hanpumep, no IlnaToHy, oquH atoM OrHs u
JBa aTOMa BO3/yXa B COYETAaHUHU AAIOT OJUH aToM BOJbl. C €ro TOYKH 3pEHMS, TPEYroJbHUKU
HENlb3sl CYMTAaTh MaTepuel, T.€. OHM HE HUMEIOT INPOCTPAHCTBEHHOIO NPOTSKEHHS. A Mpu
O00BbEIMHEHUN TPEYroJbHUKOB B TMpaBHJIbHBIE Tela BO3HMKAeT dYacTulla Martepuu. l[loaTomy
HalMEHBIIME YacTHULbl MAaTEepPUU MPEACTaBIAIOT cOo00M MaremaTnueckue (OpMbl. ApPHUCTOTENb,
nozasepras B3rasAbl IlnaToHa COMHEHMIO, NMPUIEPKUBAICS [IPYroro MHEHHUS: OH CUMTAaj, 4YTO
MaTeMaTHYeCKUe MPEeIMEThl HE MOT'YT CYIIECTBOBATh OT/IENIBHO.

MareMaTika WHTEHCHUBHO pa3BUBANacCh B AHTUYHOCTU. [IOBOPOTHBIM COOBITHEM IS
JTaTbHEHIIIETO pPa3BUTHUSI HAyYHOTO 3HaHUsA cTana pabora EBkmmma «Hawama», raoe BrepBbie
NPUMEHSUINCH TOKa3aTeIbCcTBA. JTa MaTeMaTudecKas crucreMa Obula MpernojHeceHa Kak uaeanbHas
BEpCUsl TOrO, YTO COCTaBJSUIO COJEP)KAaHHE pPEaJbHOrO MHpa. 3HAUYUTEIBHO pPaclIMpUIN
MaTeMaTUYeCKOE 3HAaHME Tpeku Ajekcanapuiickoro nepuoja: Anomwtonuid («KoHuueckue
cedyeHus»), [ unmapx, Menenaii, [Itonemeit, Jlnodant («Apudmernkan) u T.1.

B cpenneBexoBoil EBporie riiaBeHCTBYIONIYIO pOJIb 3aHsUIa TEOJIOIMYECKas BETBb HAyKH, a
UCCIIeIOBaHHUE MTPUPOJIbI JIIOOBIMHU CPEACTBAMH, B TOM YHCJIE MATEMaTHYECKUMHU, TPAKTOBAIOCH KaK
IIPENOCYAUTENBHOE 3aHsATHE. LIeHTp Hay4yHO! MBICIH IepeMecTuics B MHIUI0, a HECKOIBKO MO3XKe
- B apaOckue ctpanbl. B Haum Toro BpeMeHH BBOJATCS B IIUPOKOE YHOTpeOleHue JecATUYHas
NO3HUILIMOHHASL CUCTEMa CUMCIICHUS U HYJb JJIs 0003HAUEHHs OTCYTCTBHSI €IMHHII TaHHOTO pa3psia,
3apoxaercd anreOpa. B apaOckoil KyiabType COXpaHSUIMCh MaTeMaTHMYECKHE 3HAHUS JPEBHETO
mupa U Uunuu. Konerny CpenneBekoBbst (XV B.) B apaOCKHUX CTpaHax OTMEUEH JEATEIbHOCTBHIO
VYnyr6eka, KoTopbiii mpu cBoeM nBope B CamapkaHie co3main oOcepBaTopuro, coopan 6onee 100
YUYEHBIX M OpPraHU30BaJ JOJT0 OCTABABIIUECS HEMIPEB30WICHHBIMH aCTPOHOMHUYECKUE HAOIIOIeHUS,
BBIYHMCIICHHE MAaTEMaTU4YECKUX TAOJIUIL U T.1I.

B XVII B. HauumHaercs HOBBIM II€PUOJ BO B3aUMOOTHOILIEHUAX MATEMaTUKU U
€CTECTBO3HAHUA. MHOIME OTpacid €CTECTBO3HAHMsI HAUMHAIOT 0a3supoBaTbcsi HAa IPUMEHEHHUU
HKCIEPUMEHTAIbHO-MAaTEMaTUUECKUX METO0B. B pe3yibTare nosBIsSeTCsS YBEPEHHOCTh B TOM, UTO
Hay4YHOCTb (MCTMHHOCTb, JIOCTOBEPHOCTb) 3HaHMS ONPEAEISETCS CTENEHBI0 €ro MaTeMaTH3alHH.
Taxk, I'. 'anwien yrBepkaai, 4To KHUTrA IIPUPO/bI HAIIMCAHA HA SA3BIKE MaTEMAaTHKH, a coriacHo U.
KaHTy, B Ka)XKJOM 3HaHUM CTOJIbKO MCTUHBI, CKOJIBKO €CTh MaTeMaTUKH. Jlorndyeckas CTpOMHOCTS,
CTPOTO JEAYKTUBHBINA XapaKTep MOCTPOCHHI, 001e00s3aTeIbHOCTh BBIBOJIOB CO3/AJIM MaTEMAaTUKE
ciaBy 0o0Opasiia HayqHOT'O 3HAHUSI.

[IpOoTHBONOIOKHOTO MHEHUS O pOJIM MaTeMaTHUKU Ul PAacKpbITHS KaueCTBEHHBIX
0COOEHHOCTEHN MPUIIEP)KUBAJICS BEIMKUHN THCATENb, MBICIIUTENb U ecTecTBoucnbiTaTens U.B. ['€re,
KOTOPBII BOCIIPUHUMAIT HEXXHMBYIO IPUPOJY U BCE KUBOE (BKIIIOUAs YEIIOBEKA) KaK €AMHOE 11eJI0e U
npujaBaig OoJbIIOE 3HAUYEHHE HMHTYMIMHM M onblTy. ['€re cumrtan, 4To CBETOBBIE U JIpyrHe
NPUPOJHBIC SIBICHUS IOJDKHBI HAONIONAThCA B UX €CTECTBEHHOM BHJE, TaK KaK SKCIEPUMEHT U
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KOJIMYECTBEHHBIM aHaiu3 Majao MOMOTraloT B MOHMMAaHUU MOJJIMHHOM MX CYIIHOCTH: OH IoJarai,
YTO 3Ta CYIIHOCTb MTO3HAETCS TOJIBKO HEMOCPEICTBEHHBIM OIIBITOM U MHTYHIUEH.

B XIX B. ¢ pe3koll KPUTHUKOH OHKCIIEPUMEHTAIBLHOIO W3Y4YCHUS SIBJICHUM IIPUPOJIBI
BeicTymisl A. Illomenraysp. OH He ToibKO momaepkuBai moaxon ['€re, HO U BooOIIEe OTpHUIAT
KaKyI0-JIN0O MOJIb3y OT MPUMEHEHUSI MaTeMaTHUECKOTO S3bIKa K M3yYEHUIO MpUpobl. Jlaxe camu
MaTeMaThJyeckue qokasarenbcrsa llloneHraysp Ha3pIBan «MBIILIEIOBKHWY, CUUTAs, YTO OHU HE JAKOT
MCTUHHOTIO IIPE/ICTABICHMS O PEaIbHBIX MPOLECCAX.

MHorue Bbaronmecss ydeHble XX B., B OCOOCHHOCTH (DM3MKH, TOBOPUIN O 3HAYCHHUH
MaTE€MaTUKU KaK Ba)XXHEHIIETO CpPENCTBAa JUIsi TOYHOIO BBIPAXKEHMS HaydyHOM Mmblcau. H. bop
yKa3plBaJl Ha OTPOMHYIO pPOJIb MaT€MaTUKH B Pa3BUTHUM TEOPETHYECKOTO €CTECTBO3HAHUSA M
TOBOpUJI, YTO MATEMATUKA - 3TO HE TOJILKO HayKa, HO U s3bIK Hayku. P. deiiHMaH oTMedall, 4To
MaTeMaTHKa - 3TO A3BIK IUTIOC MBIIUIEHUE, KaK Obl A3bIK U JIorTWKa BMecTe. OJTHAKO B TO € BpeMms
OH CUMTaJI, UYTO TAaKOM HAyKH, KaK MaTeMaTHKa, HE CYILIECTBYET.

Pasznuunsie Bapuantsl Tesuca lllonenrayspa o ToM, 4TO MaTeMaTuka He CIIOCOOCTBYET, a
3aTEeMHSIET TOHMMaHUE peajbHbIX SIBJIICHUW, XapaKTepHbl M Ui Hamux jaHed. Tak, wHOrOa
MPOTUBOMNOCTABISAIOT 00BACHEHUE SBJICHUM UX MOHMMAHHUIO, 110J1arasi, YT0 KOJIMYECTBEHHBIN S3bIK U
METOAbl MAaTeMaTHKH B JIyYIlIeM Cllydyae COACHCTBYIOT OOBSICHEHHUIO SIBJICHUN HEOpraHMYecKOn
IIPUPOJBI, HO HE MOTYT J1aTh HUYEro IEHHOTO B MOHMMAaHUM MPOLECCOB KYJIbTYPHO-UCTOPUYECKOU
U AyxoBHOM »xku3HU. IIpu 53TOM mNOHMMaHUWE paccMaTpUBAETCs KaK YKHCTO WHTYUTHUBHAs
JIeATEIbHOCTh MBIIUICHHS], BCJIEACTBUE YEr0 OTPHUIAETCS BO3MOYKHOCTh HCIIOJIB30BATH JJIA €r0
aHaJIM3a JIOTMKO-pallMOHAbHBIE, B TOM 4YHCJIE MaTeMaTHYECKHE, CpeACTBa HccienoBaHus. B
HACTOAIIEe BpPeMsl K MPUMEHEHHIO KOJIMYECTBEHHOIO S3blKa MAaT€MaTUKH OCOOEHHO KPUTHYECKU
HACTPOEHBI yUYEHbIC, 3aHUMAIOIIUECS HUCCIEIOBAHUEM CIOXHBIX OMOJIOTMYECKUX, CUXUYECKUX U
COLIMATIBHBIX TIPOLECCOB U MPHUBBIKIIME OOJbIIE TOBEPATH OMNBITY M MHTYHIIMH, YeM UX
MaTEMaTHYECKOMY aHaIU3y.

Kak 051 TO HU OBLIO, €CTECTBO3HAHUE BCE LIMPE UCIOJIb3YeT MaTeMaTUYECKU anmapart A
0o0BsiCHEHUST TPUPOAHBIX siBIeHUH [21, 29]. MOXHO BBIICIUTh HECKOJIBKO HAIMPaBICHUIA
MaTeMaTHu3aluy €CTECTBO3HAHMS:

¢ KONMYECTBEHHBI aHAaNU3 W KOJIHYECTBEHHas (OPMYyIHUPOBKAa Ka4eCTBEHHO
YCTaHOBJICHHBIX (DaKTOB, 000OIIEHU U 3aKOHOB KOHKPETHBIX HayK;

0 mocTpoeHue MaTeMaTHYECKUX Mojeiel (00 ITOM HECKOJBKO IMO3XKe) U JaKe CO3/IaHue
TaKUX HalpaBJICHU, Kak MaTeMaTudeckas pusznka, MaTeMaTHueckas OMoIorus u T.11.;

0 MoCTpoeHHE U aHAIM3 KOHKPETHBIX HAYYHBIX TEOPHI, B YACTHOCTH HX SI3bIKA.

PaccmorpuM  maremaTuky Kak crnemUUUYECKHH SA3bIK  HAYKH, OTJIMYAIOIIMKICS OT
€CTECTBEHHOI'O SI3bIKa, IJl€, KaK IIpaBWJIO, HCIOJB3YIOT IIOHATHUS, KOTOpBIE XapaKTEpU3YIOT
orpeziefieHHbIe KadecTBa Belled U SIBICHUN (IIO3TOMY HMX 4YacTO Ha3bIBAlOT KayeCTBEHHBIMHU).
NMeHHO ¢ 3TOro HauyMHAeTCs IO3HAHME HOBBIX NIPEAMETOB U sBICHMM. Creayrolmuil mar B
UCCJIEJOBAaHUM CBOMCTB MPEIMETOB M SIBJICHHI - 00pa3oBaHME CPAaBHUTENbHBIX MOHATUH, KOTJa
MHTCHCUBHOCTh KakKoro-JM0O CBOWCTBa OTOOpakaeTcs ¢ MoMmollbio yucen. Hakonen, korna
MHTEHCUBHOCTh CBOWMCTBAa WJIM BEIMYMHBI MOXKET OBITh H3MEpeHa, T.e. MPEJCTaBlIeHa B BHJE
OTHOIIECHHUSI TaHHOM BEJIMUYMHBI K OAHOPOJHON BEJIMYMHE, B3ATOM B KaU€CTBE €AUHUIBI U3MEPEHNUS,
TOTI'/1a BO3HUKAIOT KOJIMYECTBEHHBIE, WM METPUUYECKHE, TOHATHS.

IIporpecc B HayyHOM IO3HAaHMM YacTO CBA3aH C BBEJECHHEM HMMEHHO KOJIMYECTBEHHBIX
MOHATUI U CO3JaHUEM KOJMYECTBEHHOTO S3bIKa, KOTOPBIE M HICTOPUYECKHU, U JTJOTUYECKN BOSHUKAIOT
Ha OCHOBE SI3bIKa KaUECTBEHHbIX onucaHui. KolnuecTBEHHBIN SI3bIK BBICTYIAET KakK JaibHEiIiee
pa3BUTHE, YTOUHEHHE U JOMOJHEHHE OOBIYHOIO, E€CTECTBEHHOI'O $3bIKa, OMMPAIOLIErocs Ha
KayeCTBEHHbIC TOHATHS. TakuM o00pa3oM, KOJIMYECTBEHHbIE U KAueCTBEHHbIE METOJbI
WCCJIEIOBAHNS HE HCKIIIOYAIOT, a CKOPEE TOMOJIHAKOT APYT Apyra. M3BeCTHO, YTO KOJIMYECTBEHHBIE
HNOHATUSL M S3bIK HCIIOJIB30BAIUCH 33J0JII0 JI0 TOro, KaK BO3HMKIO JKCIEPUMEHTAJIbHOE
ecTtecTBO3HaHME. OIHAKO TOJNBKO IOCJHE MOSBICHUS MOCIEAHErO0 OHM HAYWHAKT MPUMEHATHCS
BIIOJIHE CO3HATEIbHO M CHUCTEMAaTHYECKHU. JSI3BIK KOJIMUYECTBEHHBIX MOHATHM Hapsay ¢
SKCHEPUMEHTAIIBHBIM METOJOM HCCIIEJOBAaHUS BIIEPBbIE YCIEIIHO UCIONb30Bai ['. ["anunei.
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HpeI/IMyH_ICCTBa KOJMYCCTBCHHOI'O A3bIKa MATCMATUKH B CpPaBHCHHUU C CCTCCTBCHHBLIM
A3BIKOM COCTOSIT B CJIECAYIOIIEM:

¢ Takoil s3BIK BechbMa KpaToK M ToueH. Hampumep, 4ToOBI BBIpAa3UTh HMHTEHCHBHOCTD
KaKoro-gmubo CBOMCTBA C TOMOIIBIO OOBIYHOTO SI3bIKa, HYXHO HECKOJIBKO JIECATKOB
npuiararenbHblx. Korzna ke uisi cpaBHEHMsI WIM M3MEPEHMS MCIOJB3YIOTCS UHMCIa, Mpolenypa
ynpoiaercs. [locTpouB mikany sl cpaBHEHUS WM BBIOpAB €IUHUILY U3MEPEHHs, MOXKHO BCE
OTHOIICHUA MCXKAY BCIMYMHAMHU TICPCBCCTU  HaA TOYHBI S3BIK YHCEIL C IIOMOIIIBKO
MaTeMaTU4YeCcKoro s3bika (popMyn, ypaBHeHUH, QYHKIMA U APYTHX TMOHSATHN) MOXKHO TOpPa3o
TOYHCC M KOPOYC BBIPA3UTH KOJIMYCCTBCHHLIC 3daBUCUMOCTH MCXKAY CaMbIMH pa3H006pa3HBIMI/I
CBOMCTBAaMM M OTHOIIEHHUSMH, XapaKTEPU3YIOIIMMU TPOLECCHl, KOTOPHIE UCCIEAYIOTCS B
CCTCCTBO3HAHUU. C 9TOH I CJIBIO HCIIOJIB3YIOTCA METOAbI MaT€MaTUKU, Ha4yuHada oT
b depeHIIMaTbHOTO U WHTErpaIbHOIO UCUYHUCICHUS M KOHYas COBPEMEHHBIM ()YHKIIMOHATBHBIM
aHaAIN30M;

O ommpasch Ha KpaiiHe Ba)KHbIe AJI TO3HAHHS 3aKOHBI HAyKH, KOTOpbIE OTOOpa)xaroT
CYHICCTBCHHBLIC, IOBTOPAOIHUCCA CBA3U MNPCAMCTOB U HBJ’IGHHﬁ, €CTCCTBO3HAHUC O6’b$ICH$IeT
U3BeCTHbIE (DAaKThI U MPEICKA3bIBAET HEU3BECTHBIC. 3/16Ch MATEMAaTHUYECKHUIl S3bIK BBIIOJIHSET JIBE
(GyHKIMU: C TIOMOIIBI0 MAaTEMAaTUYECKOrO s3bIKa TOYHO (HOPMYITUPYIOTCS KOJINYECTBEHHBIE
3aKOHOMEPHOCTH, XapaKTepU3YIOIIe HCCIeAyeMble SIBICHUS; TOYHAs (OPMYIMPOBKA 3aKOHOB U
HAayYHBIX TGOpI/Iﬁ Ha A3BIKC MATCMATUKU OACT BO3MOXKHOCTH IIPU NOJYUCHUU H3 HHUX CJIG,Z[CTBI/Iﬁ
MPUMEHUTH OOTaThIii MAaTEMAaTUICCKUN 1 JJIOTUYECKHUM armapar.

Bce aT0 mokaspiBaeT, 4TO B JIFOOOM MPOIECCE HAYYHOTO IMO3HAHUS CYIIECTBYET TECHas
B3aMMOCBS3b MEXIYy S3BIKOM KAaueCTBEHHBIX ONHUCAHUN U KOJIWYECTBEHHBIM MaTeMAaTUYECKUM
SI3LIKOM. DTa B3aUMOCBSI3b KOHKPCTHO MPOABJIACTCA B COUCTAHUUN U B3aHMO,Z[€I>'ICTBI/II/I €CTECTBCHHO-
Hay4YHBIX M MaTeMaTHYeCKMX METOJOB HccienoBaHus. Uem mydiie Mbl 3HaeM KauyeCTBEHHBIE
OCO6€HHOCTI/I HBHGHHﬁ, TEM YCICHIHCC MOXKCEM HCIOJIb30BATh AJId UX aHajlin3a KOJIMYCCTBCHHBIC
MaTeMaTUYeCKUe METOJbl UCCIIEOBaHMs, a 4eM OoJiee COBEpLICHHbIE KOJUYECTBEHHBIE METObI
MMPUMCHATIOTCS JJIs1 U3YUCHUS HBHGHHﬁ, TEM IIOJIHEC ITO3HAKTCA UX KAUECCTBCHHBIC OCO6€HHOCTI/I.I

O Wrpaer posib YHUBEPCAJIBHOTO S3bIKa, CIIEUANBHO MPEIHA3HAYEHHOIO IS JIAKOHUYHON
TOYHOM 3aIliucu Pa3JIMYHBIX YTBep)KHeHHﬁ. KOHG‘-IHO, BCC, YTO MOXHO OIIHUCATh A3BIKOM
MaTeMaTHUKH, MTOJAETCS BBIPAKEHUIO Ha OOBIYHOM $SI3bIKE, HO TOTJIa U3bSICHEHHE MOXKET 0Ka3aThCs
Jepecuyp AIUHHEBIM U 3allyTaHHBIM;

O CIYXHUT UCTOYHHUKOM MOJEJEH, alrOpUTMUYECKHX CXEM IJsi OTOOpa)KeHUs CBs3eH,
OTHOILIEHUIA U TPOLIECCOB, COCTABIIAIONINX MpPEAMET ecTecTBO3HaHUsA. C OIHON CTOPOHBI, JH00ast
MaTeMaTH4yecKas cxema WM MOJIENb - 3TO YIPOILIAoLas uaeanu3alns UCCaeayeMoro 00beKTa Win
SBJICHUS, @ C JPYroi - yNpOILEHHE IMO3BOJSET SICHO M OJHO3HAYHO BBIIBUTH CYTh OOBEKTa WIIH
SBJICHUSL.

[Tockonbky B MaTeMaTH4ecKMX (OpMylaX U YpaBHEHHSIX OTPaXXEHbI HEKue oouue
CBOMCTBAa peajbHOTO MHpA, OHM TOBTOPSAIOTCS B pasHBIX ero oosmactsx. Ha srtom cBoiicTBe
MOCTPOCH TaKOW CcBOEOOpa3HBI METOJ] E€CTECTBEHHO-HAYyYHOTO MO3HAHUS, KaK MaTeMaTH4YecKas
TUIOTE3a, KOrJa K TOTOBBIM MaTreMaTHYecKuM (opmaM TMBITAIOTCA MOA0OpaTh KOHKPETHOE
COACpIKaHuC. I[JISI 9TOro B MOAXOAAMICC YPAaBHCHUC U3 CMCIKHBIX OGH&CTGﬁ HAayKH MOJACTABJIAIOT
BEJIMUMHBI IPYrod MPUPOJIbI, a 3aTEM MPOU3BOAST MIPOBEPKY HA COBMAJACHUE C XapaKTEPUCTUKAMHU
HCCIIETyeMOT0 00BEKTa. IBPUCTHUECKHUE BO3ZMOKHOCTH 3TOTO METOJa JOCTATOYHO BENHMKHU. Tak, ¢
€ro MOMOIIbI0 ObUIM OMMCAaHbl OCHOBHBIE 3aKOHBI KBaHTOBOM Mmexanuku: J. lllpénunrep, npuHsas
BOJIHOBYIO THUIIOTE3Y JBWKCHHS JIEMEHTApHBIX YaCTHULI, HAIIENl ypaBHEHUE, KOTOpoe (hOpMabHO HE
OTJINYAETCS OT YPaBHEHUS KJIACCHYECKON (M3MKHM KojeOaHW Harpy>KeHHOW CTPYHBI, Najl €ro
YJIeHaM COBEPIICHHO HWHYI0 HMHTEPIPEeTalnio (KBaHTOBO-MEXaHMYECKYI0). ITO TO3BOJIMIIO
[IpénuHrepy Moay4yuTh BOJTHOBOM BApUAHT KBAHTOBOW MEXAHUKH.

[Tpunoxenuss MaTeMaTuKu BechMa pazHooOpa3Hbl. [To maenuto akan. A.H. Koamoroposa,
00J1acTh MPUMEHEHUSI MaTEMaTUYeCKOro METO/a MPUHIMIHAIBHO He orpaHuueHa [13]. B To xe
BpeMs pPOJIb M 3HAYEHHE MaTeMaTHYeCKOr0 METOJa B PAa3JIMYHBIX OTPACISIX E€CTECTBO3HAHUSA
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HEOJIMHAKOBHI. Jleo B TOM, 4TO MaTeMaTHYEeCKHEe METOJbI MPUMEHUMBI Ui OObEKTOB U SIBJICHHIA,
o0Jaiaomux KayeCTBEHHOW OJAHOPOIHOCTHIO M BCIEICTBUE ITOTO KOJIWYECTBEHHO U CTPYKTYPHO
CpaBHUMBIX. IMEHHO CO CIOKHOCTBHIO BBISIBIICHUSI KQUECTBEHHOW OJHOPOJHOCTH TPYIIT OOBEKTOB U
SBJICHUHN CBs3aHA TPYIHOCTH IMOJYYEHHs] MaTeMaTUYecKuX (OpMyNl U ypaBHEHUU ISl OOBEKTOB
ecTecTBo3HaHMs. Uem Ooiee CIOKHBIMA W KAueCTBEHHO PA3JIUYHBIMH SIBISIFOTCS TPUPOJHBIC
OOBEKThl U SIBICHUSA, T€M TpyJIHEE HX CpPaBHUBATh KOJIMYECTBEHHO, T.€. TEM TpYIHEE OHHU
MO/Ia0TCSl MaTEMaTU3aI1H.

MareMaTuueckuii METO/ TTOJTHOCTHIO TOCTIOJICTBYET B HEOECHOW MEXaHUKE, B YACTHOCTH B
YUYEHHH O JIBIJKCHHMM IUTaHeT. MMeromuii o4eHb MpOCTOE MaTeMaTH4YeCKOE BBIPAXKEHHE 3aKOH
BCEMUPHOTO TATOTEHHS MOYTH MOJHOCTHIO OMPEACISIET U3y4aeMblid 37eCh KpYr siBIIeHUH. Kaxabii
pe3yabTaT, TMOJYyYEHHBIH HAa OCHOBE MAaTEMaTUYECKOr0 METOAa, C BBICOKOH TOYHOCTBIO
MOJTBEPXKJIAETCS B IEHCTBUTEIHHOCTH.

B ¢usuke Toxke Bemuka poib MaTeMaTUyeckoro meroja. [loutu He cymiecTByeT 00acTu
busuku, He Tpelyromel ymnoTpeOaeHrus pa3BUTOr0 MaTeMaTH4eckoro ammapara. (OcHOBHas
TPYAHOCTh HCCIIEIOBaHUS 3aKIIOYacTcs HE B MPUMEHEHUU MaTeMaTHYeCKOW TeOpuH, a B BHIOOpE
MPEINOChUIOK ISl MaTeMaTu4eckoil oOpaOOTKM U B HCTOJIKOBAHWU PE3YJbTATOB, MOJIYYEHHBIX
MaTEMaTUYECKUM ITYTEM.

B xumum gans  uccrieqoBaHMs 3aKOHOMEPHOCTEH TakkKe IIUPOKO HUCHOJIb3YIOTCS
MaTEMaTUYECKHE METOJbl. DTO BO3MOXKHO MOTOMY, YTO MPU BCEM Pa3IUYMU CBOMCTB XMMHUYECKUX
9JIEMEHTOB BC€ OHM OOJamaloT W OOIIeH XapaKTepUCTUKOW - aTOMHBIM BecoM. CpaBHEHHE
AJEMEHTOB MO 3TOMYy npu3Haky no3somwio JIUW. MengeneeBy mnocrpouts Ilepuoanueckyro
cucTeMy ayeMeHTOB. Ha BbieneHr# o0IMX CBONCTB XMMHUYECKUX BEIIECTB M COETUHEHUI OOBIYHO
Y OCHOBBIBAETCSI MPUMEHEHUE MAaTEMAaTUYECKUX METO/IOB B XUMHUH.

B Ouonornueckux Haykax M Haykax O 3emile MaTeMaTHYeCKHE METOJIbl 4acTO HUIPaioT
MOMYMHEHHYIO POJIb BCIICICTBUE MHOXKECTBA CIEIU(PHUECKUX CBONCTB M3Y4aeMbIX 3]1€Ch CHUCTEM.
OTO0 3aTpyAHSET T[OUCKM KAauyeCTBEHHOM OJHOPOJHOCTH CpPeAM HHUX U COOTBETCTBEHHO
MaTeMaTu3aluio 3TUX Hayk. OJHAKO M 3/1€Chb €CTh BBICOKOMATEMATH3WPOBAHHBIE OTPACIH,
OTIPAIOIINECS Ha M3yYeHUE (PU3MUECKUX OCHOB MPHUPOJHBIX SBIEHUHN (reodusnka, OnopuznKa u
T.J.).

Takum oOpa3om, pojib MaTeMaTH3allid B COBPEMEHHOM €CTECTBO3HAHMM OYEHb BEJIMKA, U
HEPEKO HOBAasi TEOPETUYECKAsT MHTEPIIPETALHS KAaKOTO-THOO0 SIBIICHUS B €CTECTBOSHAHUN CUUTACTCS
MOJTHOIIEHHOW, €CJIM yIaeTcsl COo3/JaTh MaTEeMaTHMYECKUM ammapar, OTPa)KalolIuid OCHOBHBIE €ro
3aKoHOMEepHOCTH. OTHAKO HE CJIEIyeT AyMaTh, YTO BCE €CTECTBO3HAHHE B UTOTe OYAET CBEICHO K
maTtemartuke. [Toctpoenue pa3nuyHbix pOpMaTbHBIX CHCTEM, MOJENEH, aITOPUTMUYECKUX CXEM —
JUIIb OJIHA U3 CTOPOH Pa3BUTHUS HAYYHOTO 3HAHHUS, a €CTECTBO3ZHAHUE PA3BUBACTCS IPEXK]IE BCETO
KaKk cojlepkarenbHoe 3HaHue. He ynaercs ¢opmanu3oBaTh caM MPOLECC BbIIBHKEHUS,
O00OCHOBaHMA U ONPOBEPKEHUS TUIIOTE3, HAYYHYI0 MHTYyHLUIO. [yOuHa OOBSACHEHUS U
JIOCTOBEPHOCTh IpE/ACKa3aHusl 3aBUCAT B NEPBYIO O4Yepelb OT TE€X KOHKPETHBIX MOCHUIOK, Ha
KOTOpBIC OHHM OMHUPAIOTCS, U MAaTeMAaTHU3aIMs He MOXKET BOCIIOJIHUTH MPOOEN B OTCYTCTBHH TaKOTO
poaa MOChUTOK. 3HAMEHHUTBIA €CTEeCTBOUCTIBITaTeNb T. ['ekcau roBopmii, 4To MareMaTuka, moI00HO
KEPHOBY, MEPEMAIIBIBAET TO, YTO IO HETO 3aCHIMAIOT, W, KAaK, 3aChIaB JieOeay, BbI HE TOTYIUTE
NIIEHUYHOW MYKH, TaK, HCIHMCAB LIEJble CTPAHULBI (OopMyJaMH, Bbl HE IOJYyYUTE HCTUHBI M3
JIO’KHBIX TPENIONI0KEHUNH. A 10 MHEHHUIO M3BECTHOro Maremaruka akaia. FHO.A. Mutponosbckoro,
IPUMEHEHHE MaTeMaTUKU K JAPYTUM HayKaM HMMEET CMBICA TOJbKO B €IUHEHUH C TIIyOOKOH
TeOoprel KOHKPETHOTO SBJICHUS, HAYE MOXHO COUTHCS HA MPOCTYIO UTPY B (DOPMYIIBI, 32 KOTOPOIA
HET peaybHOTO COJIePKaHuUS.

1. 2 Jlexknusi Ne2. OcHOBBI METOI0JIOTHH HAYKH.

Bomnpocsr: 1. Hayynoe 3Hanue, cpecTBa U METO/IbI HAYKH.

2. CTpyKTypa U ypOBHU Hay4HOI'O 3HAHMUSL.
3. DTrdeckue npoOIeMbl B HayKe.
1.2.1 Bonpocsl JieKIum:
Bomnpoc 1. HayyHoe 3HaHue, CpeACTBA U METOAbI HAYKH.
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[Ton TepMUHOM «Hayka» OOBIYHO MOHMMAaeTcs cdepa NesATeNbHOCTH JoJeH, QyHKIuen
KOTOpPOM sIBNISIeTCS BBIPAOOTKA M TEOpEeTHUecKas CHUCTeMaTHu3alus OOBEKTHBHBIX 3HAHHUH O
nercreurenbHoctd [17]. B Hacrosimee Bpemsi Hayka IMpeBpaTWiIach B HEMOCPEICTBEHHYIO
MPOU3BOAUTENBHYIO CUTy U B BaKHEHIIIUMN COLIMATIBLHBIA MHCTUTYT, OKa3bIBAIOIINI BIMSHUE HA BCE
cdepsl Kxu3zHeaeaTenbHOCTH obmiectBa. Ceifuac HacuuThIBaeTcs Oonee 15 ThIC. TUCHMILUIMH, B
Hay4yHOU cdepe 3a/1eHiCTBOBAHO CBBINIE 5 MIIH TPO(ECCHOHANBHBIX YYEHBIX, KOJMYECTBO HayUHBIX
YKYPHAJIOB UCUUCIISIETCS HECKOJIBKUMH COTHSIMH THICSY.

OCHOBHBIM  CyObeKmoM HAyKu, T.€. HOCHUTEJIEM CO3HATEIbHOW IIeJICHAIPaBICHHON
NeSITeIbHOCTH B O3TOW 00JacTu, SBIAIOTCA HAy4YHble PAaOOTHHKH, KOJUICKTHUBBI YUEHBIX H
BCIIOMOTaTeNbHbIM mepcoHan. ObOvekmamu HayKu TPHUHATO CUYUTATh BCE COCTOSHUSA OBITHSA,
KOTOpbIE CTAHOBATCS C(hepoil MPHIIOKEHUSI aKTUBHOCTU CYOBEKTa. 3aMETUM, YTO OOBEKTOM HAayKH
HEPEJKO CTAHOBATCS TEOPETHUYECKHE KOHCTPYKLHH, KOTOPBIM HET HENOCPEICTBEHHOI'O aHajiora B
IIPUPOJHOM OKpYyKeHHH. Hampumep, B Ipupoe HET UACAIBHOIO ra3a, OJHaKO 3TOM KOHCTPYKLIHEH
HIMPOKO MOJIb3YIOTCS yU€HbIe B KOHKPETHBIX 00JAaCTAX €CTECTBEHHO-HAYUYHBIX HCCIEAOBaHUN. DTO
CYIIECTBEHHO OTJIMYAET HAYKY OT OOBIACHHOTO YYBCTBEHHOT'O BOCHIPUATHUS I€HCTBUTEIBHOCTH.

YnomsiHeM OlHY OcOOeHHOCTh Hayku. Ecin B HCKyccTBE M JUTEpaType TO HIM HHOE
IPOM3BEACHUE HACTOJIBKO TECHO CBS3aHO C aBTOPOM, €0 CO3JABIIUM, YTO HE OyAb 3TOr0 aBTOpa
MIPOU3BEICHUE IMPOCTO HE CYIIECTBOBAJIO OBbI, TO B HayKe IOJIO)KEHHE NPUHLUMUATIBHO HHOE.
Teopun W. Herorona, Y. Jlapuna, A. DHHIITEWHA U T.J. OTPa)XarOT Y€PTbl MHAWBHUIYaIbHOCTH
CBOMX CO37aTesieil, KOTOpble CAeNadi T'eHualbHble OTKPBITHS B 00JIacTH ecTecTBO3HaHUA. OaHaKO
3T TEOPUM PAaHO WJIM TO3IHO BCE pABHO NOABUIHMCH OBl, IOCKOJIbKY OHH COCTaBISIOT
HEOOXOUMBIN 3Tan pa3BUTUs HayKu. OO 3TOM CBUAETENbCTBYIOT (PAKThl U3 UCTOPUU HAyKH, KOT/a
K OZIHUM U TEM K€ UAESIM IIPUXOAAT pa3Hble YUEHbIE HE3aBUCUMO APYT OT Jpyra.

OcHosHasL yenb HAYYHOU OesameNbHOCmU — NnoJyYyeHue 3Hanuli o pearvHocmu. llon
3HaHUEM TOHUMAIOT (OPMY CYIIECTBOBAHHUSA M CUCTEMATH3AI[MH PE3yJIbTaTOB IO3HABATEIHbHOM
JESITEIbHOCTH YeJIOBEKa, KOTOPBIM B CBOEH NEATENBHOCTH OTpa)kaeT (MIealbHO BOCIIPOU3BOJUT)
O00BEKTHBHBIC 3aKOHOMEPHBIE CBSA3HM PEaJbHOI0 MHpa. TepMUH «3HAHHE» YHOTpeONseTcs B Tpex
OCHOBHBIX CMBICJIAX:

1) cnocoGHOCTH, YMEHUsI, HABBIKM, KOTOpPBIE 0a3UPYIOTCS Ha OCBEIOMJICHHOCTH, KaK 4TO-
anbo crenaTb, OCYUIECTBUTH;

2) nro6ast MO3HaBATENILHO 3HAYMMasl HHPOPMALIKS;

3) ocobast mo3HaBaTeNbHAas €IUHUIA, CYIIECTBYIOLIash BO B3aUMOCBSI3M C IPAKTUKOM.
Cnenyer 3aMeTUTh, YTO IOHATHS «UMCTUHHOE 3HAHME» M «3HAHHWE» HE COBIAAAIOT, IOCKOJIBKY
NoclieIHEe MOKET ObITh HEIOKAa3aHHBIM, HETIPOBEPEHHBIM (TUIOTE3bl) WJIM HEMCTUHHBIM 3HAHHEM
(3abmyxaeHue).

[IponykTOM Hay4HOU AEATENBHOCTH BBICTYNAKOT HE TOJBKO 3HAaHMS. /| MX mosydeHHs
HEOOXOMMBI METOJbI HAOMIOJCHUS M SKCIIEPUMEHTHPOBAHUSA, & TaKXKe CPEICTBA, MPU MOMOIIU
KOTOPBIX OHHU OCYHIECTBIAIOTCI. K mMpoaykram Haykd cieayeT OTHECTM W HaydHbI CTHIIb
palMoOHAIBHOCTH, KOTOPBIA pacmpocTpaHseTrcss Ha Bce c(hepbl YelIOBEYECKOH JeATeNbHOCTH.
Hakonen, Hayka mpenctaBiisieT COOOM HCTOYHMK HPABCTBEHHBIX IIEHHOCTEH, MO0 mpodeccus
YYEHOT'O MPEATOoIaraeT Y4eCTHOCTh U O0BEKTUBHOCTD KaK 3JIEMEHTHI MPO(ECCHOHANBHOM ITHKH.

JlocTuKeHHsl COBpEMEHHOW TEXHHKH O0a3upyloTcs Ha (yHAAMEHTaJbHBIX HayYHBIX
OTKpPBITHSIX M HAYYHBIX MCCIEAOBaHUAX. B3aMMOCBSA3b TEXHUKM M HAyKH - OJAMH M3 IJIABHBIX
($akTOpoB HAYYHO-TEXHUYECKOM pPEBOJIOLMHU, Ba)KHEHIIEe YCIOBHE HAay4YHO-TEXHHYECKOTO U
COLMAIBHOrO Tmporpecca. TexHWka B CBOMX HOBeHIMX ¢opmax (Jla3epHble YCTaHOBKH,
KOMIIBIOTEPHI, UHTEPHET U T.[I.) OKAa3bIBAaeT CHUJIbHOE BIIMSHHUE Ha KYJIbTYpY 4YelIOBEYeCTBA, Ha
IICUXOJIOTUI0 W CO3HAHHWE JIIOJCH, HMX >KU3HEHHBIE W LIEHHOCTHBIC OpPUEHTALUU, OBITOBBIE,
npodeccuoHanbHble U MHOTHE IPYTHe YCIOBUS WX MOBCEHEBHOTO CYILIECTBOBAHUSI.

HayuHoe 3HaHMEe CTpOUTCA M OpraHU3yeTCs IO ONpEAEIEHHBIM 3aKOoHaM. OTINYNUTENbHbBIE
KayecTBa HAYYHOI'O 3HAHHUS — CHCTEMAaTH3HpPOBAaHHOCTh W OOOCHOBAaHHOCTh. /[l HaydHOMU
cUcTeMaTH3alMyu 3HaHuA (KIacCU(UKAIMM) XapaKTepPHbI CTPEMJIGHHE K IIOJIHOTE, SCHOE
Ipe/CTaBICHUEe 00 OCHOBAaHUSAX CHCTEMATH3allUM M HMX HENPOTUBOPEYUBOCTU. 3JE€Chb MHOIOE
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orpeneNnseT CHeUPUUECKUNl HayyHbll Memoo - npoyedypa NOIVHeHUs 3HAHUS, NO38ONANOWAL
BNOCNIEOCMBUU €20 B80CNPOU3BECHU, NPOSepuUmMb U nepeoams Opy2omy. DIEMEHTaMH HAay4HOI'O
3HAHUS SABJSAIOTCS (DAKThl, 3aKOHOMEPHOCTH, TEOPHH, HayuyHbIe KapTHHBI MUpa. OOOCHOBAaHHOCTH,
JIOKA3aTeNbHOCTh MOJIy4aeMOr0 3HAHMSI - XapaKTepHbIe TNMPU3HAKM HAYyYHOCTH. Baknehmmmwu
crocobamMu OOOCHOBAHMS SMIIMPUYECKOTO 3HAHUA SIBIAIOTCA TPOBEpPKAa HAOMIOACHUSAMHU U
JKCIIEpUMEHTaMHU, oOpallleHue K NMepBOMCTOYHUKAM, CTATUCTUYECKUM JaHHBIM. [Tpu o6ocHOBaHMM
TEOPETUYECKUX KOHIIETIUH 00s3aTeNbHBIMU TPEOOBAHUAMU, IPEIBSBIAEMBIMU K HUM, BBICTYIAIOT
UX HEMPOTUBOPEYHUBOCTb, COOTBETCTBHUE SMIIUPUYECKHM JaHHBIM, BO3MOXKHOCTH OIHUCHIBATH
U3BECTHBIC ABJICHUS U IMpeJCKa3bIBaTh HOBble. OOOCHOBaHME HAYYHOTO 3HAHUS, IPUBEJICHHUE €T0 B
CTPOIHYI0, EIMHYIO0 CUCTEMY BCETAa ObLIIO OHUM U3 BaKHEUIINX (PaKTOPOB Pa3BUTHUS HAYKH.

IIpoyecc ompadicenus u 60CHpousseoeHUs OelUCmeUmenIbHOCMy 6 MbluLleHUuU cyovekmad,
Dpe3yIbmamom  Komopoz2o —AGNAemcs HO80e 3HAHUe O Mupe, HA3bIBAeMCs NO3ZHAHUEM.
HenocpencrBennsle (yHKIMH HAayyHOTO IIO3HAHUS - OMHCAaHHE, OOBACHECHHE M NpeACcKa3zaHHe
MIPOLIECCOB U SIBJICHUM AEMCTBUTEIBLHOCTH, U 3TO MO3BOJIAET YIPABIATH MOBEACHUEM H3y4aeMbIX
00BEKTOB M CO3/1aBaTh CHCTEMBI C 3apaHee 3aJlaHHBIM MoBeaeHueM. OmucaHue 3aKI0YaeTcsl B
(UKCUPOBAaHUM PE3YyJIbTATOB OIBITA (PKCIEPUMEHTA WJIM HAOIIOJAEHUS) C TOMOIIBIO CHCTEM
o0O3HaueHMs, TPUHATHIX B Hayke. B mporecce OOBSACHEHHsS TPOUCXOAUT PACKPBITHE CYTH
U3y4aeMoro oOBbeKTa 4Yepe3 IOCTH)KEHHE 3aKOHa, KOTOPOMY MOMUYMHSETCS JaHHBIM OOBEKT.
HayuHoe mpenBuaeHne — 3TO OINpeNesIeHUEe U ONMCAaHUEe Ha OCHOBE HAYYHBIX 3aKOHOB SIBICHHUI
IPUPOJIBI U O0IIECTBA, KOTOPbIE HE U3BECTHBI B JaHHBIH MOMEHT, HO MOTYT BO3HUKHYTh WU OBITH
u3yudeHsl B OyaymieM. Bakneiimeit ¢popmoil HaydHOTO NMpenBUACHUS SIBJISETCS POTHO3UPOBAHHE -
BBIPAOOTKA CY)KJICHHH O COCTOSTHUU KaKOTO-JIMOO OOBEKTa WIJIM SIBIICHHUs B Oymymiem (Hampumep,
IPOTHO3 TMOTObI). DTO BEPOATHOCTHOE CYXJIECHUE O OyAyIIeM CTPOMTCS Ha OCHOBE CHEIMaTbHBIX
HAy4YHBIX MCCIIEOBAHUN U BO3MOKHO OJarogapsi ToMy, 4To MUp €[IMH, a IeJIeHHe Ha HaO01aeMbIi
¥ HEHaOJI0JaeMblii, Ha U3YYEHHBIH 1 HEU3YUYEHHBIH MUP MPOUCXOAUT B MPOLIECCE MBILIUICHUSI.

C BoO3pacTaHueM poJid HayKH B KH3HU OOIIecTBa HaydyHOE€ OOOCHOBAHHME CTAHOBHUTCS
1enecoo0pa3HbpIM U JJake HEOOXOAMMBIM BO MHOTHX c(epax >KHU3HU OOIIECTBa, HO 3aMETHM, YTO
JTAJIEKO HE Be3JIe OHO BO3MOXKHO U JIAJIEKO HE BCErJa yMECTHO. 3HaHUS MPUOOPETAIOTCS Y€TIOBEKOM
BO BceX (hopMmax ero JesTeIbHOCTH — B OOBIIEHHOHN JKU3HU, B MOJUTHUKE, SKOHOMHUKE, HCKYCCTBE,
MHXEHEPHOM JIeJIe, OJHAKO 3/1eCh MOTYYeHHUE 3HAHUS He SIBJIsIeTCS IIaBHOMU Lefbio. Tak, HCKyCCTBO
NpeJHAa3HAYCHO ISl CO3MaHUsl SCTETHYECKMX IIEHHOCTEH, TI/lé Ha TepBbIi IUIaH BBIXOIMT
OTHONICHHE XYJOXXHUKAa K pEaTbHOCTH, NPEJIOMJICHHOW dYepe3 €ero BHYTPEHHUH MHUp;
HKOHOMHUYECKUE PEe(HOPMBI OLIEHUBAIOTCS MPEXKJE BCEro ¢ TOYKH 3peHUs UX 3((HEKTUBHOCTH U
MPAKTUYECKOT0 pe3yNbTara; MPOoIyKTOM MH)KEHEPHOU N1eATENbHOCTH SBISETCS MPOEKT, pa3paboTka
HOBOH TEXHOJIOTUH, U300PETEHHE, KOTOPBIE OLCHUBAIOTCS C MO3ULUHU UX MPAKTUYECKOH MOJb3BI,
ONTUMAJIFHOTO  HCIIOJNIb30BAHMSI PECYpPCOB, PACIIMPEHHs] BO3MOXKHOCTEH MpeoOpa3oBaHUS
PEaJIbHOCTH.

OpHa U3 KOHEYHBIX 1eJIed HAyYHOTO MMO3HAHUS - ObITh BOILIOIIEHHBIM Ha MPAKTHKE, T.€. B
I[EJICHAIPABIICHHON JEATEIbHOCTH JIIOACH 10 OCBOSHUIO U MPEOOpa3OBaHUIO JIEHCTBUTEILHOCTH.
Yacro 3Ta 1eATeNbHOCTh CBA3aHa C Pa3BUTHEM MEXHUKU - COBOKYNHOCMU UCKYCCMBEHHbIX OP2AHO8,
cpedcma  (npedicoe 6ce2o opyouti mpyoa), NPeOHA3HAHYEHHLIX OJis YCUNEHUs. U PACUUpeHUs
B03MOJNCHOCHEL YeN08eKa No NPeodpaA308aHUI0 NPUPOObL U UCNOILI0BAHUS 8 IMOM Npoyecce ee CUll
u 3axonomeprocmeti. OCHOBHOE Ha3HAUYEHUE TEXHUKHU - 00JIerYeHre 1 MoBbIIeHue 3 pekTuBHOCTH
TPYAOBBIX YCHUJIMIl YeOBEKa, OCBOOOKIECHUE €r0 OT padOTHI B OMACHBIX YCIOBUSX, YIYUIIEHHUE €r0o
KHU3HH B LIEJIOM.

[To3Hanue NEUCTBUTEIBHOCTH MPOWCXOAUT B TPEX OCHOBHBIX (hOpMax - UyBCTBCHHOM,
palMOHATIBHON U UPPALUOHAIBHOU. YyscmeenHoe no3Hanue BKIIIOYAET OLYLIEHHUE, BOCIPUATHE U
MPEJICTaBICHUE - TIOMOIIBIO OLIYIICHUI B CO3HAHUU YelIOBEKa MPOUCXOIUT OTPaXKEHHE OTIAEIbHBIX
CBOWCTB BHEUIHHMX IPEIMETOB M BHYTPEHHUX COCTOSHUU OpraHu3Ma HpHU HENOCpPEJICTBEHHOM
BO3JCHCTBUU MaTEpHAIbHBIX pa3lpaxkuresiei. BocrpusTue oTBedaeTr 3a OTpaKeHUE B CO3HAHUU
YeloBeKa BHEIIHMX TMpPEeIMETOB W OpHUEHTAllUd B OKpyXKaiomeM wmupe. IlpencraBnenus -
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BO3HHMKAIOIINE B CO3HAHMM 4YeJoBeKa 0Opa3bl MPEAMETOB W SBJICHUN BHELIHET0 MHUpPa WIH HX
CBOMCTB, KOTOPBIE YEJIOBEK KOI'1a-TO BOCIIPUHUMAJT WU OLIyILAJ.

Payuonanvuvie @opmul TO3HAHUS MOXHO CBECTH K TOHATHSM, CYXICHHSIM U
ymo3akioueHusM. [loHsatuss — »3To0 Qopma MBIIIEHUS, OTpaKarolas MpeaMeTsl B UX
CYILIECTBEHHBIX IpHU3HaKaX. @OpPMBbI MBIIIJIEHUS, B KOTOPBIX YEJIOBEK BBIPAXkAET BEILb B €€ CBA3SIX U
OTHONICHMSIX, Ha3bIBalOTCA cyxaeHueM. [lox ymo3zakimioyeHweM TMOHUMaeTcsl Takas ¢opMma
MBILLUIEHUS], TTOCPEICTBOM KOTOPOM M3 OJHOTO WJIM HECKOJBKHMX CYKIEHHH BBIBOJUTCS HOBOE
CYXKJICHUE.

Cpenu uppayuonanvhvix ¢hopm nozuanus ocodoe 3HaUCHUE I HAYKH UMEeT MHTYHLHUS -
MOCTH)KEHUE MCTHUHBI IyTEM HEMOCPEICTBEHHOTO €€ YCMOTpeHHsI 0e3 00OCHOBaHHS C IOMOIIBIO
JI0Ka3aTenbcTBa. VIHBIMH CJIOBaMH, HMHTYUIUS MOXET OBITh ONpeAeiieHa KaK CyOBbeKTHBHAs
CIIOCOOHOCTH BBIXOJUTH 3a IMPEAEbl OMbITa MyTEM MBICIEHHOTO «03apeHUsD» WM 0000IleHus B
o0pa3Hoil popMe HEeTTO3HAHHBIX CBS3EH, 3aKOHOMEPHOCTEH.

Eme Ha 3ape uctopuu yenoBeuecTBa CYIIECTBOBAIO OOBIIEHHO-NPAKTUYECKOE MO3HAHUE,
IIOCTaBJISBIIEE 3JIEMEHTAPHBIE CBEJEHUS O MPHUPOAE, O CAMUX JIIOASX, YCIOBMSIX HX JKU3HH,
OOLIEeHNH, COUANBHBIX CB34X U T.I. OCHOBOI TaKOro MO3HaHMs ObUT OIBIT TOBCEAHEBHON JKU3HHU,
npakTuku Jroned. [Ipu sTom Oonbloe 3HaueHHWEe MMeENo MHQoIoruyeckoe nosHanue. B pamkax
MU(DOJIOTUH BIPA0ATHIBATIUCH OIpeIeJICHHbIE 3HAaHUS O MIPUPOJIE, KOCMOCE, O CaMUX JIOSX U T. 1.

Mudomnorust - OCHOBa XYA0KECTBEHHO-00pa3HOW (OpMBbI TO3HAHHS, KOTOpas B
JabHEHIIEM MOJy4YnsIa Pa3BUTOE BBIPAKEHUE B UCKYCCTBE, XOTS OHO HE PEIIAET MO3HABATEIbHbIE
3a/1a4i, HO COJEPKUT B ce0de JOCTaTOYHO MOIIHBIN IMO3HABaTeNbHBIA MOTeHIHaN. OmHON u3
UCTOPUYECKH TMeEpBBIX (OpM TO3HAHMS SBISETCS PENUrHo3HOe Mo3HaHue. OCOOEHHOCTH €ro
OTIpPEeNeNAIOTC TeM, 4YTO OHO OOYyCJOBJICHO HENOCPEACTBEHHONH AMOIMOHAIBHONW (opMmoi
OTHONICHMsI JIOAEM K TOCHOJACTBYIOUIMM HaJ HHUMHM 3€MHBIMH cujaMHd (IPUPOAHBIMH U
COIIMAIbHBIMH).

Baxxnoli npo0Giiemoii sSBIsSE€TCS ONpeeiecHue HAYYHOCTH 3HAHHUS U OTTPAHUYCHHS €r0 OT
IpYTuX BHJIOB 3HaHMA. [lOBTOpUM, 4YTO MOHSATHE «UCTUHHOE» HE SKBUBAJIECHTHO IIOHATHUIO
«HayyHoe». CymecTByeT COBOKYNHOCTh KPHUTEPHUEB HAy4YHOCTH, HCIOJIb3Ysl KOTOPBIE MOXHO
OTJIMYUTh HAy4YHOE 3HAHHWE OT HEHay4yHoro. Tak, coBpeMeHHble (HU3UKU HE OOCYXKIAIOT
BO3MOXKHOCTh ITOCTPOEHHSI BEYHOTO JABUTATENsl, @ aCTPOHOMBI HE OTHOCSITCSI BCephe3 K paboTaM 1o
acTpojoruu. Bmecre ¢ TeM B TEOpPETHYECKHUX XKypHajax MyOJIMKYeTCsl MHOXECTBO CTaTe, Ijie
MIPEICTABIICHBI HAYYHbIE TUIIOTE3bI - IPEANIOIOKUTEIBHOE CYKICHUE O CBSI3H SIBICHUI.

Metogonorus Haykd s LEJI€H OTTpaHMUYEHMs] HAydyHOrO 3HAHMS OT HEHAay4YHOIo
UCIIONIB3YEeT HECKONbKO mnpuHmmmnoB [15]. Hawmbomee wacTo TrOBOpAT O Tpex U3 HUX -
palMoHANBHOCTH, BepupHuKamMu U Qanbcupuxkaumu. [lpunyun payuonarbHocmu  SIBISETCS
OCHOBHBIM CpEJICTBOM OOOCHOBAaHHOCTM 3HAHUS; OH Kak Obl OpPHEHTHUPYET HCCeAoBaTeNlsl Ha
OIpeZieIEHHbIE HOPMBI U UJI€aJIbl HAYYHOCTH, & TAKXKE 3TaJIOHbI 3HAHU.

CornacHo npunyuny éepughuxayuy, HEKOe MOHATUE UM CY)KJIEHUE UMEET 3HAUCHUE, €CIIN
OHO CBOJAMMO K HEIOCPEICTBEHHOMY OIIBITY WM BBICKa3bIBAHMIO O HEM, T.€. SMIMPHUYECKU
npoBepsieMo. Pa3nnyaioT HemocpeACTBEHHYIO Bepu(UKaIIHMIO, KOTJa IPOUCXOAUT MpsiMasi TpOBepKa
YTBEPXKICHHUM, (QOPMYIUPYIOIIMX JaHHbIC HAOMIOACHUS M OKCIEPUMEHTa, U KOCBEHHYIO
BepU(pUKaLMIO, KOIJa  YCTAaHABIMBAIOTCS  JIOTMYECKHWE  OTHOLICHHS  MEXIy  KOCBEHHO
Bepu(ULIUpPYEeMbIMH  YTBEpXKACHUSAMH.  Vcronp3oBaHME  NpUHIMIIA  Bepudukauuum  Jaer
BO3MOKHOCTh PA3[EJIUTh HAYYHOE W HEHAy4YHOE 3HaHWS, HO OH IUIOXO CHPABISIETCS C
IIOCTaBJICHHOM IIepe]l HUM 3aJadeil, €ClId HEKOTOpas CUCTEMa MPEACTaBICHUNM IOCTPOECHA TaKUM
00pa3zoM, 4TO MPAKTUIECCKHU JII000H HAOIIOAaeMBbIid (PaKT MOKHO OOBSCHUTD B €T0 MOJb3Y (PEIUTHs,
UJE0JI0T s, ACTPOJIOTHUS U T.11.).

Ipunyun ganvcugpurxayuu nipeaIoxun u3BecTHbI Metomonor Hayku XX B. K. Tlommep
[8]; cyTb 3TOro mpuHIMIA B TOM, YTO KPUTEPUEM HAy4YHOIO CTaryca TEOPUM SBISETCS €€
barbcuUIMpPyeMOCTh, WJIM OMPOBEPKUMOCTh, T.€. 3HAHHUE NPHOOPETAET YPOBEHb HAYYHOTO
TOJILKO B TOM Clly4ae, €ClIM OHO B IpuHuHUIE omnpoBepkuMmo. [lo mpencrasinenusm Ilommepa,
9KCIIEPUMEHTHI, HalpaBJIeHHbIE HA MOMBITKY OMPOBEPTHYTH HEKYIO TEOPUIO, Haubosee 3PpPEeKTUBHO
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MOATBEPKIAIOT €€ MCTUHHOCTh U HAyYHOCTh. Tak, €clii BCE HM3BECTHbIE BaM BOPOHBI HUMEIOT
TEMHBII OKpac, TO HalpaBbTe, CIEAYS ’TOMY MPUHLUITY, CBOM MIOMCKH HE HA OTHICKAHHUE €Ille OJTHOM
TEMHOMH BOPOHBI, a MOUIIUTE CPEAN HUX OeNyi0 BOPOHY.

Baxxnocte mpunnuna danscudukanum o0ycioBiaeHa cleayronuM. HecnokHO ToiyduTh
MOATBEPXKICHUS, WIW BepUPHUKAIMU, TOYTH JJII KAKIOW TEOPUH, €CIHH HCKATh TOJBKO
nonreepxkieHus. [lo muenuto [lonmepa, kaxaas «xopoliiasy) HaydyHas TeOpus SBISETCS HEKOTOPBIM
3alpeleHHeM - OHa «3alpeIlaeT) IMOSBICHUE OIpeNeNeHHBIX COOBITHH. UeM Ooblue Teopus
3arpellaeT, TeM oHa Jiydine. Teopus, He ONPOoBepKUMasi HUIKAKUM MBICIIUMBIM COOBITHEM, SBIISETCS
HEHAy4HOW; MOXXHO CKa3aTh, YTO HEOINPOBEPKUMOCTh MPEICTaBIseT 000 HE TOCTOMHCTBO
Teopuu, a ee mnopok. Kaxpmas HacTosmias TMpoBepKa TEOpUU SBJISETCS MOMBITKON ee
danbcupupoBath (OPOBEPTHYTH).

3ayacTyi0 HEHAayyHOE 3HAHHWE TMBITAIOTCA BBIJATh 3a HAyYHOE M MPEACTaBISIOT B
HaykooOpa3zHoil ¢opme. CerofHs pacnpoCTpaHEHO MHEHHE O TOM, YTO COBpPEMEHHas Hayka
KOHCEpBATHBHA M OrpaHUYEHHA, IMOCKOJIbKY HE IMPU3HAET TaK Ha3bIBa€Mble HETPAAUIIMOHHBIE,
napaHay4Hble KOHIEMIUU - aCTPOJIOTHIO, MaparncHXOJIOTUI0, Y()OIOTHIO U T.HI. DTH KOHIICTIIHH
MOSIBUJIMCH HE B HAIlIe BPEMs, a COTHHU U THICAYM JIET Ha3aJ, OJHAKO J0 CUX MOpP COOTBETCTBYIOIINE
WCCJICIOBAHMS HE CUUTAIOTCS HAYYHBIMHU, TaK KaK HE JTald JOCTOBEPHBIX, HAYYHO YCTAHOBIIEHHBIX
¢dakToB. A Hayka HE MOXET HAJENUTh CTATyCOM HAyYHOCTHU T€ HCCIIENOBaHHS, KOTOpPbIE HE
SIBISIOTCST 000ocHOBaHHBIMH. [lIMpoko m3BecTHO BBICKa3biBaHuWe MO dTomy moBoxy . Bbakona:
«...IPaBUJILHO OTBETUJI TOT, KOTOPBIH, KOI/la €My MOKa3aju BBICTABJICHHOE B Xpame H300pakeHue
CHacUIMXCS OT KOpaOJeKpylIeHus IPUHECEHUEM 00eTa U IpU 3TOM JOOMBAJIUCh OTBETA, MIPU3HAET
JI TETIepb OH MOTYIIECTBO OOTOB, CIIPOCHII B CBOIO OYepellb: «A rae n300paxeHue Tex, KTo morud
1ocje TOro, Kak mpuHec o0er?» TakoBO OCHOBaHME MOYTH BCEX CYEBEpUIl - B acTPOJIOTHH, B
CHOBHJICHHUSAX, B MOBEPHSX, B MpeackazaHusax U T.n. Jlioau, ycnaxaatonue ceds mogo0HOro ponaa
CyeTOH, OTMEYaloT TO COOBITHE, KOTOPOE HCIIOIHUIOCH, U 0€3 BHUMAaHHUS MPOXOJIAT MHMO TOTO,
KOTOpOo€ OOMaHyllo, XOTs IMOcJeHee ObIBa€T ropa3fo ydaile». JTU MapaHayyHble KOHUEMIUU He
MPHUHSITHl HAYYHBIM COOOIIECTBOM, MOCKOJBKY C TOYKHM 3PEHUS HAYKH OHHM HE TMOMOJHSIOT Halle
3HaHHE O JEHCTBUTENBbHOCTH.

EcrecTBeHHO-HayuYHOE MO3HAHHWE HEBO3MOXKHO 0€3 HCIIOJIb30BAaHHUS COOTBETCTBYIOIIMX
CPEICTB - CIOCOOOB NEHCTBHS M OPYIUN ISl OCYIICCTBICHHUS KaKOW-THOO NEATeTbHOCTH. SI3BIK
HayKd SBISETCA  BaXHEHIIUM  cpedcmeom  uszyuenuss npupoosi. OH  XapaKTepusyercs
crienu(PUIecKoi JIEKCUKOH, 0CO00M CTHIIMCTUKOM, OMPEACIICHHOCTHIO MCIOIb3yEeMbIX TOHITHI U
TEPMUHOB, CTPEMJICHUEM K YETKOCTH M OJIHO3HAYHOCTH YTBEPKIEHUU, CTPOTOMl JIOTMYHOCTHIO B
U3JI0’KEHUU BCETO MaTepuaa, UCIOJIb30BaHUEM MaTeMaTHYECKUX METO/I0B.

[Iporpecc Hay4dHOr0 MO3HAHUS CYIIECTBEHHO 3aBUCUT OT Pa3BUTHUS UCIIOIb3YEMbIX HAYKOU
CpEICTB HAOJIO/IEHUSI U HKCIIEPUMEHTAIBHBIX YCTaHOBOK. Tak, co3/laHue paauoTeIecKONoB CTalo
PEBOJIOIIMOHHBIM COOBITHEM B MocTxkeHun Kocmoca, mpeBpaTHB acCTPOHOMHUIO BO BCEBOJHOBYIO.
MUKpOCKOI OTKPBLI YETIOBEKY HOBBIE MUPBI, @ COBPEMEHHBIHN 3JIEKTPOHHBIN MUKPOCKOII [TO3BOJISIET
BUJIETh JaK€ aTOMBI, KOTOPBbIE HECKOJBKO JECATHWICTHNH Ha3aJl CUYUTAIUCH MPHHIMIIHAIBHO
HEeHa0JI0JaeMbIMU U CYLIECTBOBAHHE KOTOPBIX ellle B Hauare XX B. BbI3bIBAJIO cOMHeHUe. Du3uka
DJIIEMEHTAPHBIX YACTHUI[ HE MOIJIa Obl pa3BUBATHhCS 0€3 CHEHHANBHBIX YCTAaHOBOK, MOJOOHBIX
cuHXpodazoTpoHam.

Jlis mpoBeACHUS DSKCIEPUMEHTOB M HAONIOJEHWIH CETOJHS AaKTUBHO HCIOIB3YIOTCS
KOCMHUYECKHE KOpaOiM, MOABOJHBIE JIOAKH, PA3IMYHOTO pPOJAA HAy4HbIE CTAHIMH, CIEIHUAIbHO
OpraHu30BaHHbIC 3aM0BeAHUKH. HaydHble nccienoBanus TpeOytoT mpuOOpOB U ITATIOHOB, KOTOPHIE
MO3BOJIAIOT 3a(UKCUpPOBATh T€ WM MHBIE CBOICTBA PEaJbHOCTU U JaTh UM KOJIUYECTBEHHYIO U
Ka4eCTBEHHYIO OLEHKY, YTO NpEANojaraeT Co3JaHue CIEHUAIbHBIX CPEICTB 00pabOTKU
pe3yNbTaToB HAOIIOACHUS U SKCIIEPUMEHTA.

OnHaKo OCHOBHBIM CPEACTBOM HayKH, B YACTHOCTH €CTECTBO3HAHMSI, OBLIIM M OCTAIOTCS €€
MeTOoJbl. B HaydHOM MO3HAHUU WCTUHHBIM JOJDKEH OBITh HE TOJBKO €ro KOHEYHBIH pe3yibTar
(cucTemMa Hay4HBIX 3HAHUHN), HO U BeAyLIUH K HEMY IyTb, T.€. Memoo [17]. EcTecTBO3HaHHUE U €ro
OTpaciii UMEIOT HE TOJbKO CBOW MPEIMET, HO M CBOIO CHUCTEMY METOJOB, OOYCIOBIIEHHBIX 3TUM
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npeameroM. [log MerogoM B caMOM IIMPOKOM CMBICIE CJIOBA MOHUMAIOT IYTh HMCCIIEIOBAHUS.
Memoodonozueu umenyiom cucmemy ONpPeOeNeHHbIX NPUHYUNOS, NPUEeMO8 U  Onepayul,
NpUMEHsIeMblX 8 MOl UIU UHOU cghepe desmenrvhocmu (B HayKe, MOJIUTHKE, UCKYCCTBE U T.II.), d
makoice yueHue ob 3moti cucmeme.

Memoo — cosoxkynHocmv npasu, npuemos, cnocobos8, HOpM NO3HAHUSA U Oelcmeus. Imo
ecmb cucmema NpeOnUCaHuli, NPUHYUNO8, MPeOOBaHUl, KOmMopvle OpueHmupyiom cyovekma 6
peutenuy KOHKpemHoul 3a0a4u, O0CMUNCEHUU pe3ylbmama 6 0anHoU cepe desmenvrocmu. MeTos
OpraHHU3yeT MOUCK UCTHHBI, T03BOJISIET IKOHOMUTH CUJIBI M BpeMsl, IBUTAThCS K 1EJIM KpaTyanIium
nyreM. OCcCHO8Has yHKyus Mmemooa - pe2yiuposanue HO3HABAMENbHOU U UHBIX BU008
Odesmenvrocmu. Ilpu 3TOM He cielyeT HU HEJOOLEHUBATh (UM BOBCE OTBEPraTh) poJib METOMAA U
METOJIOJIOTUU B €CTECTBO3HAHHH, HU IMPEYBEINYMUBATH, a0COMOTH3UPOBATh 3HAUCHUE METO/a Kak
MPOCTOTO U JOCTYITHOTO «MHCTPYMEHTA» HAYYHOTO OTKPBITHSL.

B ecrtecTBO3HaHMHM TOCTOSHHO TPOUCXOAWT B3aMMOOOMEH METOJaMH U TpUeMaMu
uccinenoanusi. Hampumep, Bo BTOpoil mojoBuHe XX B. MOJE3HBIM OKa3aJloCh NMPUMEHEHUE
METOJIOB (PM3UKHU M XUMHH K W3YYCHHIO OMOJIOTUYECKUX CHUCTEM U CHCTEM, pacCMaTpHUBAEMBIX B
pamkax Hayk o 3emiie. OHAKO CYIIHOCTb U CIEUU(PUKY MOCIETHUX PUINIECKUMH U XUMUYECKUMU
METOJJaMU yJIOBHUTH HE ymaercs. JlJis 3TOro HYXHBI CBOM COOCTBEHHBIE - T€OJOTHYECKHE,
Ouosoruueckue, reorpaduyeckue 1 Jip. - METObl U MPUEMBI HUCCIIEI0OBAHUSI.

MHuoroo6pa3ue BHUAOB YEIOBEYESCKOW NEATEIHHOCTH OOYCIOBIMBACT M MHOroobOpasue
METOJI0B. MeToAbl HayKd MOTYT OBbITh KJIacCU(UIUPOBAHbI MO TaKUM OCHOBAaHHIM, Kak
CoJIep’KaHNEe M3y4aeMbIX 0OBEKTOB, POJIb 1 MECTO METOJIOB B MPOIECCE HAYYHOTO MO3HAHUS U T.II.
B coBpemeHHOI METO10JI0TUH HayKu HauboJjee paclpoCcTpaHeHa MHOTOYPOBHEBAs KilacCU(pUKALINS
METOJIOB TMO3HAHHUS, COTJIACHO KOTOPOU BCE METOJBI HAYYHOTO TO3HAHMS M0 CTEIIEHU OOIIHOCTH U
chepe  nmelicTBus  pazmensoTcs  Ha  uiocodckue,  oOIeHaydHBIE, YaCTHOHAYYHBIC,
JTUCUHUIIIIMHAPHBIE METObI, & TAKXKE METOAbl MEXKIUCIUTIIIMHAPHOTO UCCIIEIOBAHUS.

Cpemn pumocopckux METOAOB BBIICISAIOT AUAICKTUYCCKUNA U MeTapU3HMUECKUH, a TakKe
AHAIUTUYECKUH, WHTYUTUBUCTCKHHA, (PECHOMEHOJIIOTUYECKUH, TEepMEHEBTUYCCKUU U  JIp.
OO1ieHayyHble MOAXOABI W METOJbl - CHUCTEMHBIM M  CTPYKTYPHO-(YHKIMOHAIBHBIMH,
KHUOCPHETUYECKUH, BEPOITHOCTHBIN, MOIETUpOBaHue, (hopMaIu3aliis, CHHEPreTHIECKUI OIX0 U
JIp. - MOJYYWIM IIUPOKOE pa3BUTHE B Hayke XX B., BBICTYIIas B KayeCTBE IMPOMEKYTOUHOU
METOJIONIOTUN MEXKAy (PriocopckumMu U QyHIAMEHTATLHBIMA NPUHIUNAMHI CHEIUATBHBIX HAYK.
YacTHOHay4YHbIE  METOABl - 3TO  COBOKYHHOCTH  CHOCOOOB, TPHUHIUIIOB  IO3HAHUS,
HCCJIEI0BATENbCKUX MPUEMOB U MPOLIEAYD, IPUMEHIEMBIX B TON WJIM UHOU OTPACIU HAYKU: METObI
MEXaHUKH, (PU3UKH, XUMUHU, OUONOrMHM U T.I. JMCHUIUIMHApHBIE METOIBI - CHCTEMa IPHEMOB,
NpUMEHSIEMbIX B TOW WIM MHOM HaY4YHOUW JAMCIUIUIMHE, BXOJAIICH B KaKyI0-HUOYAb OTpacib HAyKU
WJIM BO3HUKIIIEH Ha CTHIKE HAaYK.

Meroabl MEXIUCUMIUIMHAPHOTO HCCIENOBAHUS - COBOKYIMHOCTH ps/la CHHTETHYECKUX,
BO3HUKILIUX B pE3yJbTaTe COYETAHUS OJJIIEMEHTOB pa3IMYHBIX YpPOBHEH METOJO0JOTUH; OHU
HAIIEJICHBI TJIABHBIM 00pa30M Ha CTBIKM HAyYHBIX AUCHUIUIHH. KpoMe Toro, B Hayke Ha pa3HBIX €e
YPOBHSIX IMIMPOKO NPUMEHSAIOTCS TaKHM€ METOJbl U MPHUEMbl, KaK HaOINloJIeHHE, 3KCIEPUMEHT,
CpaBHEHHE, aHAJIN3 U CUHTE3, MHAYKIUS U NEeAyKIUs, abCTparupoBaHue, UIeaIn3allis, aHaIOTUs 1
Ap.

Takum oOpa3om, B HaydyHOM TMO3HAHWU (YHKIMOHUPYET CIIOKHAS, JIUHAMHYHAS,
LEeJNOCTHas, CyOOpIMHUpPOBaHHAs CHCTEMa METOJIOB pa3HbIX ypoBHEH, cdep npelcTBus,
HaIPaBJIECHHOCTH U T.I., KOTOPHIE UCIIOJIB3YIOTCSA C YYE€TOM KOHKPETHBIX yciioBui. Ilpu 3tom st
COBPEMEHHOM HayKu Bce Oojee XapaKTepHbIM CTAHOBUTCS METOAOJOTHYECKHM IUIIOpanu3M --
CTpEeMJICHHE MPHUMEHITh CaMble pPAa3HOOOpA3HBIE MPUHIUIBI M TMPUEMBl HCCICAOBAHUS B HX
COUYETaHUH U B3aUMOJICHCTBUH.

PaccMoTpuM OCHOBHBIE METO[bI, HUCIOJIb3yeMble B Hayke. /[uanrekmuka - yuyeHue o
Haubonee oOWUX 3aKOHAX pazeumus npupoosl, odwecmea u NO3HAHUA U OCHOBAHHBIU HA IMOM
YueHuu memoo mvluiieHuss u oeticmeus. B nctopun ¢uiaocodpun u3BeCTHHI TPU OCHOBHBIE (DOPMBI
TUAIEKTUKU: aHTUYHAs, HJeanucThyeckas (HeMelKas) W MarepualucTudeckas. BpiiBuraiuch
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pa3IUYHBIE TOJIKOBAHUS JUATCKTUKH: KaK YUEHUS O BEUHOM CTAHOBIIEHUU M U3MEHUYUBOCTU OBITHS
(l'epaknuT); MCKycCTBa quanora, JOCTHKEHUS WCTUHBI TyTeM NMpoTHBOOOpcTBa MHEeHMM (Cokpar);
METOJIa pACWICHEHUS ¥ CBS3BIBAHHUS TOHITHA C IEThI0 TOCTHXKEHHUS CBEPXUYBCTBEHHOM
(nmeanpHOM) cymHOCTH Bemel (Inaton); yaenus o coBmaieHnu (€IUHCTBE) MPOTHUBOTIOI0KHOCTEH
(Hukomaii Kysanckwmii, J[x. BpyHo); cnocoba paspylieHus WIIIO3UH YEIOBEYECKOTo pa3yma,
KOTOpBI, CTpPEeMACh K IIeIbHOMY M aOCOJIOTHOMY 3HAHUIO, HEMHUHYEMO 3amyThIBaeTcs B
npotuBopeunsix (M. Kanr); BceoOmero meroga MNOCTHKEHHUS MPOTHUBOPEUUil (BHYTPEHHHX
HMMITYJIBCOB) pa3BUTHs ObITHS, nyxa u uctopuu (I'.B.®. ['erens); yuenus u MeToa, BEIIBUTAEMBIX B
KayeCTBE OCHOBBI NO3HAHUS ACWCTBUTENHLHOCTH M €€ PEBONIOLMOHHOro mnpeodpaszoBanus (K.
Mapxkce, ®@. Durensc, B.W. Jlenun). JInanektudeckas Tpaauius B pycckoit pumocodum XIX-XX BB.
Hanuta BorulonieHue B yueHusx B.C. ConosbeBa, I1.A. ®nopenckoro, C.H. Bbynrakosa, H.A.
bepnsesa wu JI. IllecroBa. B 3amamboii ¢unocopun XX B. AUANEKTHKAa pPa3BUBAIACH
NPEUMYIIECTBEHHO - B pPYCJI€ HEOTerelbsSHCTBA, SK3UCTCHIUMAIN3MA, pPAa3JIMYHbIX TEYCHUH
penurno3Hou grrocodpun.

Memadghusuxa (OykB, «mocie GU3NKU») YHOTPEOISETCS B TPEX OCHOBHBIX 3HAUCHUSX: 1)
KaK CHHOHUM (unocopuu; 2) Kak CHHOHUM 0c000r (puocodCKoi HAyKH - OHTOJIOTHH, T.€. YUCHUS
0 OBITHM KaK TAaKOBOM, HE3aBHCHMO OT €r0 YaCTHBIX BUJOB M B OTBJICYCHUH OT BOIIPOCOB JIOTUKU H
TEOpHH TO3HaHUSA, 3) uiocopckuii Memoo NO3HAHUS, MbIULIEHUS, NPOMUBOCMOAUULL
OUANEKMUYECKOMY MeMOOY KAK C80eMY AHMUNOOY.

Camas xapakTepHasl, CyLIECTBEHHas 4yepTa MeTapu3uKu Kak MeToja - abCONOTU3aIMs
TOT'O WJIM MHOTO 3JIEMEHTA 11eJI0r0, MOMEHTA JIEATEIbHOCTH B JIt000# ee popme. Metadusuka (kak u
JUAJIEKTHKAa) HUKOIa He Obljla YeM-TO pa3 U HaBCerJa JaHHbIM, OHa W3MEHsJIAaCh, BBICTYIaja B
pa3nuyHbIX HcTopudeckux (opmax. Crneumpuka MeTaQu3UKH, XapakTepHOH Id QUIOCOPUH U
Haykin XVII-XIX BB., - B OTpHUIIaHUW BCEOOIICH CBS3M W PA3BUTHUSA SBJICHHH. DTOT METOJ
MBIIIJICHUS] UMET OOBEKTUBHYIO OCHOBY CBOETO IOSBICHUS — HEOOXOIUMOCTh HCCIEIOBAHUS
IPEeIMETOB B UX HEM3MEHHOCTH, YCTOMYMBOCTH, BHE CBS3HM C JAPYTUMH, YEM M 3aHUMAalach HayKa
Toro BpeMeHu. Victopuuecku Bropasi popma MeTau3UKU HE OTBEPIraeT BCEOOIIYIO CBS3b SIBICHUIH,
WX Pa3BUTHE, HO a0COIOTU3UPYET KaKOU-TH00 OrH acnekT. Mertaduznueckuii cnoco0 MBIIIICHUS
BIIOJTHE TIPAaBOMEPEH U HEOOXOAUM Be3Jie, TJie He TpeOyeTcsl paccMaTpuBaTh MPeIMET B Pa3BUTHUU U
BO BCEX €r0 B3aUMOCBS3SIX.

Abcmpacuposanue - MbICIEHHOE OmEIeueHue Om HeCYujeCmeeHHbIX C8OLUCmS, cea3ell,
OMHOWEHUL NPeOMemos U O0OHOBPEMEHHOe 6bloeNeHue, QUKCUPOBAHUEe OOHOU UINU HECKOIbKUX
unmepecylowux ucciedoeamens CMOpPoH dmux npeomemos. VI3BECTHO HECKOJIBKO CIIOCOOOB
aOcTparupoBaHusi. AOGCTparupoBaHUE OTOXKIIECTBICHUS MPOUCXOIUT IMOCPEICTBOM OOpa30oBaHUS
NOHATUI Yepe3 O0bEIMHEHHE WX B OCOOBIA Kiacc, T.€. MyTEeM OTOXIECTBICHUS IPEIMETOB,
CBSI3aHHBIX OTHOILICHHUSMH THIa paBeHCTBA. M3onupyromas abcTpakuus - BbIJEIEHUE CBOWCTB U
OTHOILICHH, HEPa3pbIBHO CBA3AHHBIX C MpeAMeTaMH, U OO0O3HAYCHHE WX OINpeAeTICHHBIMU
«MMEHaMU», 4TO MPHUJAeT TaKUM aOCTPaKIUSAM CTaTyC CaMOCTOSATEIbHBIX IMPEIMETOB (Hampumep,
«Oenu3Hay, «yCTOMYMBOCTHY» U T.J.). AOCTpakIusi KOHCTPYKTUBU3AIMHA BEIET K OTBIICUCHHUIO OT
HEOTPEACTUMOCTH, «3bIOKOCTH» TPAHUI] PEATbHBIX OOBEKTOB, «OTPYOJIEHNIO» AEHCTBUTENLHOCTH U
N03BOJISIET C(OPMYIMPOBATH MO OTHOILEHHIO K 3TOW OrpyOJICHHOM NEHCTBUTEIBHOCTH HEKOTOPHIE
3aKOHBI, MOHATH €€ «B MEPBOM MPUOIMKEHUU», C TeM 4YTOObl JBUHYTHCS B MO3HAHUH Janblie U
rmyoxe.  AOcTpakuuMs — aKkTyaJdbHOM  OECKOHEYHOCTH  HCIOJB3YeTCS s OTBJICYCHHUS
HE3aBEPIICHHOCTH Ipolecca o0pa3oBaHusl OECKOHEYHOTO MHOXKECTBA, OT HEBO3MOXHOCTHU 33/1aTh
€ro TOJHBIM CIIUCKOM BCEX JJIEMEHTOB; TaKO€ MHOXKECTBO MPOCTO paccMaTpUBAECTCS Kak JAHHOE,
KaK CylecTByroliee. AOCTpakIus MOTEHIMAIbLHOW OCYIIECTBUMOCTH OJIpa3yMeBaeT OTBIICUECHUE
OT pEaIbHBIX TPAHUI] YEJIOBEUYECKUX BO3MOXKHOCTEH, OOYCIOBICHHBIX OTPAHUYECHHOCTHIO
YeJI0BEYEeCKOW JKM3HM B IPOCTPAHCTBE U BO BpeMmeHH. llepexon Ha Oojiee BBICOKYIO CTYIEHb
abCTpaklUy MyTeM BBISBIICHUSI OOUIUX MPU3HAKOB (CBOWMCTB, OTHOUICHHM, TEHICHIIMA Pa3BUTUS U
T.Il.) UMEHYETCS 0000ueHuem W BICUET 32 COOOM TMOSIBICHUE HOBBIX HAYYHBIX TOHSTHH, 3aKOHOB,
TEOPUH.
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Ananusz - Memoo nO3HaHUs, cOOePIHCAHUeM KOMOPOo2o ABIAEMCs COBOKYRHOCMb NPUEMO8 U
3aKOHOMEPHOCMEl PACUNIeHEeHUs NPeoMemos Uccie008anus Ha cocmasHule e2o yacmu. [Ipsmon,
WINA SMIMPUYECKUN, aHAJN3 MPUMEHSETCA Ha JTare MOBEPXHOCTHOIO O3HAKOMIICHHUSI ¢ OOBEKTOM
HCCIICOBAHMS U AT BO3MOXKHOCTD ITO3HATH SIBJICHUE, OJHAKO HEIOCTATOYEH JJIsl IPOHUKHOBECHHUS
B CYLIHOCTb SIBICHUN. BO3BpaTHBIN, WIK 3JIEMEHTAPHO-TEOPETUUECKUH, aHAIU3 IIPUMEHSETCS IS
IOCTH)KEHUSI CYIIHOCTH MCCIIENYyeMOro OOBEKTa, MO3BOJISISL MO3HATh IPUYMHHO-CIIEJCTBEHHBIE
CBS3M M 3aKOHOMEpPHOCTH. CTPYKTypHO-T€HETHMYECKMM aHaau3 IMPUMEHSETCS Ul BBISBICHUS B
CIIO)KHOM SIBJICHUM TaKHMX 3JIEMEHTOB, KOTOpBIE INPEACTABIAIOT CAMOE IJIABHOE B HMX, HEKYIO
JIEMEHTApHYIO0 E€AMHMILY, OKAa3bIBAIOIYI pELIAIOLIEE BIUSHHUE HA BCE OCTAJIbHBIE CTOPOHBI
CYIIHOCTH 00BEKTa. AHAIN3y NPOTUBONOCTABIACTCA CUHME3 — MemoO NO3HAHUS, COOEPAHCAHUEM
KOMOPO20 ABNAeMCs COBOKYNHOCIb NPUEMO8 U 3AKOHOMEPHOCMeU COeOUHEHUsL OMOeNbHbIX Yacmell
npeomema 6 eouroe yenoe. BpIIENSIOT BUABI CUHTE3a, aHAJIOTHYHbIE BUJAM aHajlIu3a, O KOTOPBIX
OBLIIO CKa3aHO BHIIIIE.

I'oBOpst 0 cTeneHn yHUBEPCAIBHOCTH METOAOB M 00JacTH MX NMPUMEHEHUs, OTMETUM, 4TO
CYILLIECTBYIOT:

¢ MeToAbI MBIIUIEHUS (TEOPETUYECKUE METOJIbI), COZleprKalllue MpaBuia, Cleays KOTOPbIM
MOJKHO MOJIY4YUTh HAYYHOE 3HAHUE;

¢ MeToJlbl SMIUPUYECKOIO HCCIENI0BaHMUs — IMpaBWia HAOIIOACHUHN, SKCIIEPUMEHTOB U
T.1.;

¢ MeTozbl, KOTOpbIE MCIOJB3YIOTCS KAaK Ha SMIUPUYECKOM, TaK M Ha TEOPETHYECKOM
YPOBHE HCCIEA0BaHNUS.

ITpu BBIOOpE TOrO MJIM MHOTO METOJA UCCIEI0BaHUS HEOOXOAUMO BBISICHUTh CTEIEHb €ro
COOTBETCTBUS CIEAYIOUIMM KPUTEPUSM, CIOXUBLUIMMCS B Hayke: 3(QEKTUBHOCTb, MPOCTOTA U
Ha/Ie)KHOCTh, HAy4YHOCTb, JONYCTUMOCTb, SKOHOMHUYHOCTb M 0€30MaCHOCTb. OTO IO3BOJIUT
ONITUMHU3UPOBATH MPOIECC TO3HAHUS U MOJYYUTh JJOCTOBEPHBIE 3HAHUS HanOoJIee MPOCTHIM ITYTEM.

Takum oOpazom, cpeacTBa M METOHbI, MCIOJIb3YEMbIE B Ppa3IMYHBIX OTpacisaX
€CTECTBO3HAHMUS, HE OJMHAKOBBI. /[ KaKAOH OTpaciiv XapaKTepHBI CBOM OCOOBIN fA3BIK, CBOS
cUcTeMa TIOHATHH, CBOS CTWJIMCTHKAa W CTENEHb CTPOrocTd paccyxaeHuil. Ho otpaciu
€CTECTBO3HAHMSI PAa3BUBAIOTCS HE U30JIMPOBAHHO JAPYT OT ApPYyra, H03TOMY IPOUCXOIUT NOCTOSHHOE
B3aMMOIIPOHUKHOBEHUE METOJOB M CPEICTB U PA3BUTHUE KOHKPETHOM OTpAacid IPOUCXOIUT HE
TOJIBKO 3a CYeT BBIPAOOTAHHBIX B HEH MPHEMOB, METOJIOB W CPEJCTB MO3HAHUS, HO M 3a CYET
IIOCTOSIHHOTO 3aMMCTBOBAHUSA, HO HE CIENyeT OKUIaThb YHMBEPCAJIM3alUUd METONOB U CPEIACTB,
UCTIOJIb3YEeMBIX B €CTECTBO3HAHUM. Pa3Hble OTpaciu ecTecTBO3HAHMs 00JIaAal0T HECOMHEHHOU
cneuu(UKoil M OCOOEHHOCTSIMM CBOMX IpPEIMETHBIX 00JacTed, M, Kak CIEACTBUE, pa3IUYHbIE
NIO3HABATENbHBIC 3a/1a41 OyayT U B OyayILIeM CTUMYJIHPOBATD MOSBICHUE CIIEUU(DUIECKUX CPEACTB
1 METOJIOB.

Bonpoc 2. CTpykTypa 1 YypOBHH HAYYHOI'0 3HAHHUSA

B camom mpocToM BHIE CTPYKTYpPy HAydyHOIO 3HAHUS MOXKHO IIPEACTaBUTH B BHJE
CJIEAYIOIIEeTo psiaa: (pakTUYecKHii MaTepual; rnepBoHavalbHble 0000IICHHUS B MOHATHIX U APYTHX
aOCTpaKIUAX; HAYYHBIC TIPEANOI0KEHUS (TUIIOTE3b]); 3aKOHBI, PUHIIMITBI U TEOPUH; Gunocodckre
YCTaHOBKH; METO/Ibl, UJ€allbl U HOPMbI HAYYHOI'O TIO3HAHMSI; COLIMOKYJIBTYPHBIE OCHOBAHMS; CTUIIb
MbllieHus. HayuHoe 3HaHuE MOXHO CTPYKTYpPUpOBATh U IO CTENEHH OOOOIIEHHOCTH MaTepHaa.
Haubonee oOuryro cucreMy HaydHBIX TEOpUIl Ha3bIBalOT HAy4YHOW KapTuHOW Mmwupa. Hayunas
Kapmuha Mupa - 5mo YeloCmHAs Cucmema npeocmagieHuil o006 odwux ceolcmeax u
3aKOHOMEPHOCMAX NPUPOObL, pe3yivbmam 0000uwjeHUs U CUHmMe3ad OCHOBHLIX HAYYHLIX NOHAMULL
NPUHYUNOG, MEMOOO0I02UYECKUX YCMaHosoK. Pa3znnyaroT oOlIeHaydHYI0 KapTUHY MHpa, KapTUHBI
MHUpa HayK, ONM3KUX IO HPEAMETy HCCIelOoBaHHUsS (HAampuMep, eCTECTBEHHO-HAaydHash KapTHHA
MHpa), KapTHHBI MHAPa OTIEIBHBIX HayK ((u3udeckas, Onosorndeckas, reorpadudaeckas u ap.) [17].

B cTpykType Hay4yHO# KapTHHBI MHpa BBIACHSIOT HOHATUIHYIO U YyBCTBEHHO-OOPA3HYIO
cocraBisone. YyBCTBEHHO-0Opa3Has COCTaBIAIONMAs - 3TO COBOKYMHOCTb  HarJIAHBIX
NPEJCTaBICHUN O TEX MM MHBIX 0OBEKTaX M X CBOMCTBAX, HAIpUMEp IJIaHEeTapHas MOJAEIb aToMa,
o0pa3 MeraramakTuku B Buje pacmupstomeics chepbr u ap. [loHsATuitHas cocTaBistomas
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npenctaBieHa  GUIOCOPCKUMHU  KaTeropusMu  (HAmpuMmep,  «MaTepus»,  «IBIDKEHUEY,
«IIPOCTPAHCTBOY», «BPEMS» U JIp.) M NPUHUUNAMHU (IPUHLUI MaTepUAIBHOTO EIUHCTBA MUDA,
BCeoOIeil CBsI3M M B3aWMOOOYCIIOBIIGHHOCTH SIBIICHUH, NETEPMUHU3MA U Ap.), OOIIEHAYIHBIMU
NOHATUSIMM W 3aKOHAMHU (HalpuMep, 3aKOH COXpPAaHEHHUS M MpPEeBpalleHHs SHEPruu), a TaKxKe
dbyHIaMEHTAILHBIMU ~ TIOHSTHSIMH ~ OTJCNIBHBIX HayK («Iojie», «BelecTBo», «BceneHHasy,
«OMOJIOTUYECKUHN BUIY, «ITOMYJISALUA» U Ap.).

B nHayuHyro KapTHHY MUpa HELEIecOOOpa3HO BKIIOYATh BCIO MH(POPMALHUIO, TOOBITYIO
HAyKOW O pa3IUYHbIX BEIECTBAaX, CBOMCTBAX PACTEHUN U )KMUBOTHBIX, IPUPOTHBIX M CHHTETUYECKIX
MaTepuanax, TEXHOJOTHYEeCKHX TMpoIeccax, MPOU3BOACTBEHHBIX JeliaX, Ouorpadudeckux
cBeeHMsIX M T.n. Hayuynas kapTuHa MHpa OTJIMYaeTCs OT Hay4YHOHM TEOpUU COYETaHHEM
a0CTPaKTHO-TEOPETUYCCKUX 3HAHWI M HArJSAHBIX TMPEACTAaBICHUHM, MOJEIBbHBIX 00pa3oB. Ecmm
KapTUHa MHUpa OTpakaeT OOBEKT, OTBIIEKAsChb OT Ipolecca IMOJyYeHHUsS 3HaHUSA, TO TEOpus
CONICP)KUT B cebe HE TONMBKO 3HAHHUS 00 OOBEKTe, HO W JIOTUYECKUE CPENICTBA IMPOBEPKH HX
ucTUHHOCTU. HayuHas kapTuHa MHpa HUTpaeT 3BPUCTHUECKYIO DPOJb B IMPOIECCe MOCTPOCHUS
HAy4HBIX TCOPUHU.

Hayunas kapTuHa Mupa MOXeT ObITh IIpe/ICTaBlIeHa B BUJE CYMMbl YaCTHBIX KapTUH MHpa
(pusmueckoii, Guomornueckoi, reorpadguyeckoii M T.A.), KOTOPbIE B CBOIO OYepelb BKIIOYAIOT
COOTBETCTBYIOILIUE KOHYenyuu - OIpe/eJeHHbIe CIHOCOObl MOHMMAHHUS, TPAKTOBKH KaKOro-JIn0o
npenMeTa, SIBICHHUs, mporecca. HayuHble KapTUHBI MUPA W KOHIICTIIIMH CKJIAJIBIBAIOTCS U3 HAYYHBIX
(bakToB, TUTIOTE3, TPOOJIEM, MPUHIIUIIOB, 3aKOHOB, TEOPUH U T.1. Hayunvie ¢hakmvl — 3TO (PaxThI,
YCTaHOBJICHHBIC IyTeM HAOMIOJEHUS WM JKCIEPUMEHTOB. [unomesza - BUJ 3HAHUS
MPEOJIOKUTEIHLHOTO XapaKTepa, UCTUHHOCTD WX JIOXKHOCTh KOTOPOTO €I1e MPEJCTOUT JI0KA3aTh.
Hayunas npobrema — 0co3HaHHBIE BOIPOCHI, IJIsi OTBETA HA KOTOPBIE HEIOCTATOYHO MMEIOIIUXCS
3HaHuU. Hayunvle npunyunel - Hanbosee odIMe U BaxHble (yH/IaMEHTAIbHbIE TIOJI0KEHUS TEOPHH.
3axonsl HayKu — TEOPETHYECKHE YTBEPXKICHUS, BBIPAKAIOUINE CYIIECTBEHHBIC CBSI3H SIBJICHHIA.
Hayunas meopus - cucTeMaTU3UpOBAaHHBIE 3HAHMS B COBOKYIMHOCTH, OOBSCHSIOIINE MHOKECTBO
(aKTOB M OMUCHIBAIOIINE TOCPEACTBOM CUCTEMBI 3aKOHOB OIPEACTICHHBINA ()parMeHT peasbHOCTH.

Hayunoe 3HaHue BkIIOuaeT B ce0s JBa OCHOBHBIX B3aMMOCBSI3aHHBIX, HO Ka4€CTBEHHO
pa3IUYHBIX YPOBHS - OMIMPUYECKUH M TeopeTHueckuid. Kaknaplii W3 HUX BBIIOJIHAET
omnpenenaeHHbIe QYHKIIMM U pacroiaraeT crenupuIecKuMu MeToaaMu uccienoBanus [11, 12, 15,
17].

OyHIaMEHTOM HayKd SBJISIIOTCS TBEPAO YCTAHOBJIEHHbIE (DaKThl, IMOJIyYECHHBIE
OMIUPUYECKUM, T.€. OIBITHBIM, IyT€M, HAMpPUMEpP COBOKYIMHOCTh AMIIUPUUYECKUX HTAHHBIX,
MOJIYUEHHBIX B pe3yNbTaTe acTPOHOMHYECKHX HaONIOJCHUN 32 MEepeMEelIeHUsIMH HeOECHBIX Tell.
DOMIUPUYECKIE 3HAHMS SBIISIOTCS PE3YJIBTaTOM HEMOCPEJCTBEHHOIO KOHTAKTa C PEAIbHOCTBHIO B
HAOJIIO/IEHUU WK 3KcnepuMeHTe. Ha sMnupuueckoM ypoBHE MPOUCXOJIUT HE TOJIBKO HAaKOIUICHHE
dakToB, HO W WX TEpPBUYHAS CHCTEMAaTH3alMs WU KIacCH(UKAIMS, YTO IMO3BOJISIET BBISBISATH
SMIIUPHUUYECKHUE 3aKOHBI M TMpaBuja, KOTOPHIM MOTUUHSIOTCS HaOmogaemble siBieHus. Ha stom
YPOBHE HCCIEAYEMBbIi OOBEKT OTpakaeTcsi MPEUMYIIECTBEHHO B CBOMX BHEIIHUX CBI3AX H
MPOSIBIICHUSX, B KOTOPBIX BhIPAXKAIOTCSI BHYTPEHHUE OTHOLICHHUS.

Cpenu SMOUPUUYECKUX METOAOB BBIICTISIOT HECKOJIIBKO OCHOBHBIX:

0  nHaOmromeHWe -  IEJICHANpPaBICHHOE  BOCIPHUATHE  SIBICHUH  OOBEKTHBHOM
IENCTBUTEIBHOCTH, HEOOXOAMMO, 4TOOBI HAOMIONEHME HE BHOCHUIO KaKue-TnOO HM3MEHEHHS B
U3Yy4aeMyI0 PeabHOCTb;

{ 3KCHEepUMEHT - HaOMIOCHHE 32 00BEKTaMU W SIBJICHHUSIMH B CIICIMATBHO CO3JIaHHBIX U
KOHTPOJIMPYEMBIX YCIOBHSIX, KOTJa M3ydaeMblii OOBEKT CTaBUTCA B OCOOBIE, crenuduyueckue u
BapbUpPyEMbIC YCIIOBUs, YTOOBI BBISIBUTH €T0 CYIICCTBEHHBIE XaPAKTEPUCTHKU U BO3MOKHOCTH UX
M3MEHEHUs MOJ1 BIUSHUEM BHEIIHUX (PaKTOPOB;

¢ M3MepeHUe - BBISBICHHE KOJIMYECTBEHHBIX XaPAKTEPUCTUK HM3y4aeMOW peanbHOCTH. B
pe3ynbTare W3MepeHUusi MPOUCXOTUT CPABHEHHE OOBEKTOB MO KaKMM-IHOO CXOAHBIM CBOICTBaM
WA CTOPOHAM;

30



¢ ommcanue - ¢uKcanus CpPEACTBAMH E€CTECTBEHHOIO WJIM HCKYCCTBEHHOTO SI3bIKA
cBeleHnil 00 00BEKTAX U SIBICHUSAX;

¢ cpaBHEHHE - OTHOBPEMEHHOE BBHISBJICHHE COOTHOIICHUS U OLEHKA OOIMIMX IS JBYX KA
6oJiee 00BEKTOB CBOMCTB MJIM MPU3HAKOB.

Nudopmanus, mnomydyeHHas B pe3ylbTaTe TNPUMEHEHHUsS TaKOoro poja MpOIeayp,
MOJBEPraeTcss CTaTUCTUUYECKOW o00paboTke. Ilpm 3TOM HCTOYHMKM HaydHOM WHGPOPMAMH |
crocoObl ee aHanmu3a U OOOOIIEHUS NETANTBHO OIMUCHIBAIOTCS, YTO TIO3BOJUT BIOCIEACTBUU
MPOBEPUTH 3TU PE3YIbTATHI.

3aKOHOMEPHOCTH, TIOTyYEHHBIC HAa SMIUPHUECKOM YPOBHE, OOBIYHO MAJIO YTO OOBSICHSIOT.
Bbosnee Toro, yamie Bcero OHM HE OTKPHIBAIOT HAIIPABJICHUHN NATbHEHIIEr0 HAy4YHOrO MOUCKA, T.€.,
KaK TOBOPSAT, OHM MAaJOdBpUCTUYHBI. [lo3TOMYy Haja SMOUPUYECKUM YPOBHEM HayKd
HaJICTPauBaAETCA TEOPETUUECKU YPOBEHb. be3 onpeaeieHHON TEOPETUYECKON YCTAHOBKH HE MOMKET
HAYaThCA DJMIIMPUYECKOE HCCIe0BaHrue. TeopeTHYecKrii ypoBeHb 00€CIeYrBAET IIEJIOCTHOE
BOCTIpUATHE ACHCTBUTEIHLHOCTH, B PaMKaX KOTOPOTrO MHOrooOpasHble (akThl YKIaJIbIBAIOTCS B
HEKOTOPYI0 €auHyl0 cucteMy. CyIIHOCTBIO TEOPETHYECKOrO TIO3HAHUsSI SIBISETCS HE TOJIBKO
ONKCaHNUE U OOBSICHEHHE MHOrooOpa3HbIX (aKTOB M 3aKOHOMEPHOCTEH, BBISBICHHBIX B MpoIiecce
OIMIIUPUYECKUX HCCICAOBAaHUN B ONpEICNCHHON NpeAMETHOH 0O0IacTH, Ha OCHOBE HEMHOTHX
3aKOHOB W MPHUHIIMIIOB; OHA BBIPAXKAeTCAd TaK)KE€ B CTPEMJICHMHM YYEHBIX PACKpPBITh TapMOHUIO
MHUPO3JaHUsI.

Teopernueckuil ypoBeHb MOApPA3yMEBAECT UCIOIb30BAHUE TaKUX Memo008 NOo3HAHUs, KaK
dbopManmzanusi, KOrga MPOUCXOIUT TIOCTPOSCHUE aOCTPAKTHBIX MOJENeH, pPacKPBIBAOIINX
CYIIHOCTh HM3yYaeMbIX MPOIECCOB JIEHCTBUTEIBHOCTH; aKCHMOMAaTH3allus, C TMOMOIIBIO KOTOPOM
CTPOAT TEOPUU HA OCHOBE AKCHOM - YTBEPXKICHUMU, JOKA3aTeNbCTBA MCTUHHOCTH KOTOPBIX HE
TpeOyeTcs; TUNOTETUKO-ACAYKTUBHBIM METO/A, B paMKaX KOTOPOTO CO3JAIOTCSI CHCTEMBI
JNENYKTUBHO CBSI3aHHBIX MEXIy COOOW THIOTE3, W3 KOTOPBIX BBIBOISATCS YTBEPKICHUS 00
SMITUPUYECKHX (DaKTaX.

K uncny ocrnosnbix Komnonenmog T€OPETUYECKOTO YPOBHS 3HAHUSI OTHOCATCS Mpoliiema,
runore3a u Teopus. [Ipobiema - popma 3HaHUS, cofepKaHUEM KOTOPOTO SBISETCS TO, UTO €IIe He
MO3HAHO, HO 4YTO HY)KHO IO3HaTh, T.€. 3TO 3HAHHUE O HE3HAHUHU, BONPOC, BO3HUKIIUU B XOE
MO3HAHUS U TPeOyIONIMil 0TBeTa; MpobiieMa BKIIOYAET Ba OCHOBHBIX ATala JBM)KEHUS MO3HAHUS -
MOCTAHOBKY M pelieHue. [ unoresa - 3To 3HaHHE B opMe NPEANON0KEHUs, CHOPMYIUPOBAHHOTO
Ha OCHOBE psima (akToB. ['mmorernueckoe 3HAHWE HOCUT BEPOSITHOCTHBIM, a HE JOCTOBEPHBIM
Xapaktep u TpeOyeT MpoBepkH, 000CHOBaHM. B pe3ynbpTaTe M0Ka3aTeabCTBa OJHU U3 BBIIBUHYTHIX
TUIOTE3 CTAHOBATCA TEOpUEH, NPYrue BUIOU3MEHSIIOTCS, YTOUHSIOTCSI UM KOHKPETU3UPYIOTCH,
TPETbH OTOPACHIBAIOTCS KaK 3a0NyKIEHUsS, €CIH TPOBEpKa JaeT OTPULIATEIbHBIA pe3ybTar.
Pemaromeli mpoBepkoi WCTUHHOCTH THUIIOTE3bl SBISETCS MPAaKTHKa BO BCEX CBOMX (opMmax, a
BCIIOMOTATENbHYIO POJIb UTPACT JOTMUYECKUH (TEOPETUUECKUN) KPUTEPU UCTUHBI.

Haubonee pa3Butoii ¢GopMoii HaydHOTO 3HAHHS SIBISICTCS TEOPHsSA- 3HAHHE, Aaroliee
[[EJIOCTHOE OTOOpaKCHHE 3aKOHOMEPHBIX U CYIIECTBEHHBIX CBs3e€d B OINpeaeleHHOW obiactu
JEHCTBUTEILHOCTU. Teopust CTpouTes i 1enield 0ObICHeHUST O0BEKTUBHOM peanbHOCTH. | 1aBHas
3a/la4a TEOpPHH 3aKJII0YaeTCs B TOM, YTOOBI OMHCATh, CUCTEMATU3HPOBATh M OOBSICHUTH BCE
MHO’KECTBO JIaHHBIX 3MIIMpUYEcKoro ypoBHs. IIpu 3TOoM cienyer uMerb B BUAY, YTO TEOpUs
OTHCHIBAET HEMOCPEICTBEHHO HE OKPYKAIOIIYIO0 ICHCTBHUTENBHOCTh, a HJICATbHBIE OOBEKTHI,
KOTOpBIE B OTJIMYHME OT PEAbHBIX XapaKTEpU3YyIOTCS He OECKOHEYHBIM, a BIOJHE ONpeAeICHHBIM
KOJIMYECTBOM CBOMCTB. Tak, MeXxaHHKa OMHCHIBAET HE peajbHbIE MPOLECCHI, C KOTOPHIMHU YEIOBEK
UMEET J1eJ10 B JEHCTBUTENBHOCTH, & IPOLECCHl, OTHOCSIINUECS K UJCAIbHBIM 00bEeKTaM, HallpuMep
MaTepuaIbHBIM TOYKaM, KOTOPHIE OMHCHIBAIOTCS OYEHH HEOONBIINM KOJUYECTBOM CBOWMCTB, a
MMEHHO Maccoil U BO3MO)KHOCTBIO HaXOJUTHCSI B IPOCTPAHCTBE U BO BPEMEHHU.

[TomMuMO wHaEaNBHBIX OOBEKTOB B TEOPHH 33JAF0TCSl B3aUMOOTHOIICHUS MEXIY HUMH,
KOTOpBIE OMUCHIBAIOTCS 3akoHaMu. KpoMe TOro, u3 MEpBUYHBIX HICAIBHBIX OOBEKTOB MOXHO
KOHCTPYHPOBaTh TPOU3BOJHBIE OOBEKTHL. B wuTOre TEOpHs, KOTOpas OMHCHIBAET CBOWCTBA
UJCaNbHBIX OOBEKTOB, B3aMMOOTHOIIECHUS MEXIYy HHMH, a TakKe CBONCTBAa KOHCTPYKLHMH,
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00pa30oBaHHBIX W3 MEPBUYHBIX HJICATHHBIX OOBEKTOB, CIIOCOOHA OMUCATh BCE TO MHOTrooOpasue
JAHHBIX, KOTOpBIE MOJY4YEHbl HAa SMIHMPUYECKOM ypoBHe. [l 3TOro Ha OCHOBE HCXOIHBIX
UJCAbHBIX O0BEKTOB CTPOUTCS TEOPETHUECKAss MOJETh KOHKPETHOTO SIBJICHHS U MPEIOoIaraeTcs,
YTO 3Ta MOJEIb B CYHIECTBEHHBIX CBOUX CTOPOHAX, B ONPEAEIECHHBIX OTHOLIEHUSX COOTBETCTBYET
TOMY, 4TO €CTh B JICHICTBUTEIHLHOCTH.

Teopetnueckuii ypoBeHb 3HaHMsSI OOBIYHO pacujeHseTcs Ha [JBE COCTaBJSAIONINE -
dbyHIaMEHTAIbHBIE TEOPUU U TEOPHH, KOTOPBIC OMUCHIBAIOT KOHKPETHYIO 00IacTh pealbHOCTH,
0a3upysch Ha ATHX (yHIAMEHTAIbHBIX TeOopHsaX. Tak, MEXaHWKa OMHCHIBAET MaTepHalIbHbIE TOUKU
¥ B3aMMOOTHOIIICHUSI MKy HUMH, a HA OCHOBE €€ MPUHIUIIOB CTPOSITCS pa3UNYHbIE KOHKPETHBIC
TEOpUH, OMHUCHIBAIOIINE T€ WM MHBbIE 001acTu peadbHocTU. Hampumep, 1uist onucanus MOBEACHUS
HEOECHBIX TeJl CTPOUTCS HeOeCHass MEXaHUKa B MPeanoyiokeHnu, uto CoNHIE - IIEHTpaIbHOE TEJIO,
oOnanaromiee OOJBIION MaccoW, a IUIAHEThl - MaTepHalibHble TOYKH, MABIDKYIIMECS BOKPYT
[EHTPATBLHOTO TeNa M0 3aKOHAM MEXAaHUKHU U 3aKOHY BCEMUPHOTO TATOTCHUSI.

Ponp Teopun B Hayke, B YaCTHOCTH B €CTE€CTBO3HAHUU, ONPEIENSIETCS TEM, UTO 37€Ch
00BEKT YMCTBEHHO KOHTPOJHUPYETCS, IMOATOMY, BOOOIIE TOBOPS, TEOPETHUECKUNH OOBEKT MOMKHO
omnucaTh Kak YroJHO AETaJbHO M TOJYYUTh B MPHUHIMIIE KAaK YTOAHO JAJIEKHE CIEACTBHUS U3
TEOPETUYECKHUX TpenacTaBicHuii. Eciu ncxomHpie abcTpakiuyd BEPHBI, MOXKHO OBITH YBEPEHHBIM,
YTO M CJEeACTBUS U3 HUX OyayT BepHbL. Cujla TEOpUU COCTOMUT B TOM, YTO OHA MOKET Pa3BUBATHCS
0e3 TPSIMOTO KOHTaKTa C JIEHCTBUTENBHOCTHIO, HO MPH YCIOBUH, YTO WCXOJHBIC MPUHIUIIBI
COOTHOCATCS C IEUCTBUTEIHHOCTHIO.

Hayunast Teopuss — 5TO pa3BUBAIOMIASCS CHCTEMa 3HAHUS (BKIIOYAIONIAs U SJICMEHTHI
3a0JTyKIEHUS ), KOTOPasi HMEET CIOXKHYIO CTPYKTYPY:

¢ mcxomHbIe OCHOBaHUS (TIEpBUYHBIC (PYHIAMEHTANBHBIC MMOHSATHUS, NPUHIIUIILI, 3aKOHBI,
MOCTYJIaThl, aKCUOMBI U T.I1.);

¢ wmmeanM3WpPOBAaHHBIN OOBEKT NAaHHOW TEOpUU - aOCTpaKTHAsT MOJETh CYIIECTBEHHBIX
CBOMCTB U CBsI3€l M3y4aeMbIX MPEIMETOB (HapUMep, UACTbHBIN ra3);

¢ mormka TeopuM, HAICJICHHAas Ha TMPOSCHEHHWE CTPYKTYpbl M pa3BUTHE 3HAHUS,
coJieprkalias onpeieJIeHHbIe MPaBuiia BbIBOJA U CIIOCOOBI JOKAa3aTeNIbCTBA;

{0 COBOKYIHOCTh 3aKOHOB U YTBEPKICHHUH, BBIBEACHHBIX W3 OCHOBHBIX TMOJIOKEHUN
TEOpUHU;

¢ hunococko-MeTo10IOTHUECKHE YCTAHOBKY U LIGHHOCTHBIE (haKTOPBHI.

JItoOast Teopurst BBITIOJIHSET OOJBINIOE KOTUYECTBO (yHkyuti. Ha3oBeM OCHOBHBIC W3 HUX.
Cunrerndeckas (yHKUIUS OOBEIUHSAET OTACIbHBIC HAyYHbIE 3HAHHWS B CIUHYIO CHCTEMY.
OObsicHuTenbHAsT (QYHKUIMS BBISBISET MPUYUHHBIE W WHBIE CBSI3M KOHKPETHOTO SIBJICHUS, €ro
CYIIIECTBEHHBIC XapaKTEPUCTUKH, 3aKOHBI €r0 MPOUCXOXKACHUS M Pa3BUTHSA. MeTomoioruyeckas
GyHKIMS OTBEYAET 3a pa3paboTKy Ha 0aze TEOpuU pazHOOOPa3HBIX METOJ/OB, CIIOCOOOB U MPUEMOB
UCCIIEIOBATENILCKON NesiTenbHOCTH. [IpenckasarenvHas (QyHKIUSA, Wik (QYHKIUS MPEABUACHUS,
dbopMynupyeT mpencTaBiIeHUs] 0 HEU3BECTHBIX paHee (pakTax, 00bEKTax U UX CBOMCTBAX WU O TeX,
0 CYIIECTBOBAHHH KOTOPBIX M3BECTHO, HO OHU IOKa elle He BhIsABICHBL. [IpakTudeckas (QyHKIUs
3aKJIIOYAeTCsl B CTPEMJICHHM TEOpUU OBITh BOIUIOIIEHHOM B MPAKTUKY, CTaThb HWHCTPYMEHTOM
W3MEHEHUS JeHCTBUTEIHLHOCTH.

Teopuu u3nararoTcst pa3InyHbIMU CIIOCOOAMHU:

¢ akcmomMaTHyecKoe MOCTPOCHHE TEOPHi, KOTJa Hay4yHas TEOpHs CTPOHUTCS B BHIE
CHUCTEMBI aKCHMOM (TIOCTYJaTOB) W TPaBWJI BBIBOJA (AaKCMOMATHKH), TIO3BOJISIONINX ITyTEM
JIOTUYECKHX BBIBOJIOB MOJTY4YaTh YTBEPKICHUS (TEOpEMbl) JaHHON TEOPHH;

0 TeHeTH4ecKoe MOCTPOEHHUE, KOrJa MpeIMeT BBOIUTCS MOCTENEHHO M MOCIeI0BaTEeIbHO
PacKpBIBaeTCs OT MPOCTEHIIHX A0 Bce Oosiee U 00JIee CI0KHBIX aCIEKTOB.

Teopun BO3HUKAIOT BO B3aUMOJICUCTBUU TEOPETUYECKOTO M SMIUPUYECKOTO YPOBHEM
MO3HAHUS PEaTbHOCTH HAa OCHOBE, HAMpHMeEp, MPOIEAYP MOICIUPOBAHHS PEaTbHBIX MPOIECCOB,
Korja Ha 6a3e aHanM3a MOCTPOEHHBIX MOJIEJIel BBIBOASTCS IMPOBEPsieMble SMIUPUUECKU CIEICTBHUSA,
U MBICIIEHHBIX O3KCIIEPUMEHTOB, B KOTOPBIX TEOPETHUK <«IIPOTOHSIET» BO3MOXKHBIC BAPUAHTHI
MOBE/ICHUS WJeAIM3UPOBAHHBIX 00BEKTOB. Pa3BUTHEM 3TOT0 METOJa TEOPETUYECKOTO MBILIUICHHUS,
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KOTOpBI BIIepBble IpuMeHWI [. D'ammieil, sBIseTCS MaTEeMaTUYECKUM DKCIEPUMEHT, KOrja
BO3MO>KHBIE TOCJIEICTBUS BAPbUPOBAHUS YCIOBUI B MATEMATHYECKON MOJENH ITPOCYUTHIBAIOTCS HA
COBPEMEHHBIX KOMIIBIOTEPAX.

Oco60 creayer MOAYEPKHYTh, YTO TPAHHULA MEXKAY SMIHUPHUUECKUM M TEOPETUYECKHM
YPOBHSIMHU yCJIOBHA U MOJIBM)KHA: TEOPETUUECKUM YpPOBEHb ONMPAETCS HA JaHHBIE SMIIMPUUYECKOTO
YPOBHS, @ OHMIMPHYECKOE 3HAHME HE CBOOOAHO OT TEOPETUYECKUX IPEACTABICHUH, OHO
0053aTEIbHO  TIOTPY)KEHO B  OINpENEeNCHHBIH TEOpeTHYeCKUil KOoHTeKkcT. Hampumep, Ha
9KCHEPUMEHTAIBHON (oTorpaduu, cieaHHOW B MAarHUTHOM I0JI€, TOSIBHJIUCH CIUPAJIbHBIC JINHUMU.
W3 Teopuun HM3BECTHO, YTO B MAarHUTHOM I0J€ 3apsDKEHHBIE YACTHUIBI JBUXKYTCS IO CIHMpAIH,
IIPUYEM JIIEKTPOHBI - B OZHY CTOPOHY, & ITO3UTPOHBI - B IPYT'yI0, IOITOMY J€JIA€TCs BBIBOJ, YTO Ha
dororpadum - cren  ABMKYIIErocs DJIEKTpOHAa WM MO3uTpoHa. Ecmm  Teopernyeckux
MIPEICTABJICHUH B UCCIEAYyeMOU 00IaCTH HET, 3TH TPACKTOPUU HUUYETO HE CKaXyT. TakuM oOpazom,
HE cieayeT aOCOIIOTH3MPOBATh OJUH YPOBEHb B yIIEepO IpYyromy, CBOZAS BCEe HAy4YHOE 3HAHHE B
LIEJIOM K SMIIMPUYECKOMY €T0 YPOBHIO JIMOO UTHOPUPYS AIMIIUPHUECKUE TaHHBIE.

Korma st ajekBaTHOrO OMUCAHHUA HEKOTOPOM 00JacTh 3HAHUS HEZOCTaTOYHO
SMIIMPUYECKOTO U TEOPETHYECKOTO0 YpPOBHEH, BBIACISAIOT YPOBEHb (PUIOCO(CKHUX MPEANOCHUIOK,
coJiepKaliii o0Iue MpencTaBIeHUs] O JACHCTBUTEIBHOCTH M mporecce nmo3HaHusa. CymiecTByeT
HEMaJIO €CTECTBEHHO-HAyYHBIX TEOpUHM, KOTOpPBIE HE BBI3BIBAIOT CIIOPOB II0 IOBOAY HX
¢mocopckux OCHOBAHUH, MOCKOJIBKY OHM OJM3KU K OOIICTIPHHATHIM M TOTOMY HE BBICTYMAIOT
IPEIMETOM CIELHATbHOIO aHalu3a, a BOCHPUHUMAIOTCA KaK HEYTO caMo CO0OM pasymerolieecs.
OpHako 3TO cirydaeTcs Jajieko He Bcerna. Tak, pumocodckue AUCKycCuu 0 HACTOSIIETO BPEMEHU
BEAyTCs MO IpobiieMaM HMHTEpIpeTaluyd MaTeMaTHYecKOro ammapara B KBaHTOBOW MEXAHUKE,
OTHOCHTEJIBHO Pa3IMYHbBIX ACTMIEKTOB YUCHHUS 00 3BOJIOIMHU )KUBOM MPUPOJIBI U T.11.

Meton wuccienoBaHHMA WM COYETaHHE METOJOB B KaKIOM KOHKPETHOM Cllydae
BBIOMpAETCsl MHAMBHIYadbHO. OJHAKO CYIIECTBYIOT JBAa F€HEPAIBHBIX ITYTH MO3HAHMSA, KOTOpbIE
obuTH chopmynupoBansl emie B X VII B. [15].

B ocHoBe npemyiokeHHOro @. B3KOHOM SMIUPHUYECKOTO, WJIM HMHAYKTUBHOIO, METOJA
JEKUT UHAYKLIUS — CIOCO0 pacCyXICHMs, IpU KOTOPOM OOIIMI BBIBOJ JETAETCS HAa OCHOBE
0000IIeHNsI YaCTHBIX IOCBUIOK. B sMmupuyeckoi mnporpamme 3ajokeHa HuAes O TOM, YTO
IPAaKTUYECKOE 3HAHWE O MUPE MOKHO MOJYYUTh TOJIBKO U3 OIBITA, T.€. HA OCHOBE HAOIIOIEHUH 1
skcniepuMenTa. Ilo Mpicnu bakoHa, ABM)KEHHE OT YacTHBIX CIy4aeB KO Bce Oojiee IIMPOKUM
00001IEHUSM SIBJIETCS €JMHCTBEHHO BO3MOXHBIM ITyT€M IIO3HAHUS IPUPOJIBI.

PanyoHamucTuyecKkyo NporpaMMy HaydHOro uccienoBanus npemioxun P. Jlexapr. Ilo
€ro IpEACTaBICHUSAM, OCHOBY HCCIECIOBAaHUSA [OJDKHBI COCTAaBJIATb HHTYHLIHS M JCTYyKLHUA:
MHTYWLMS [O3BOJISIET BBIAECIUTh B PEAIbHOCTU MPOCTHIE M CaMOOYEBUIHBIE HCTHHBI, a Ha
OCHOBAHMHU JIeAYKUUH (JABMKEHMs MO3HAHUS OT OOILEro K 4aCTHOMY) M3 HPOCTBIX MCTUH MOKHO
BBIBECTH JJOCTATOYHO CJIO>KHBIE 3HAHUS.

WNupykTHBHAsE MOJieNb HAy4dHOIO IMO3HaHUS Oblla OoueHb nomyisipHa. Kaxercs BHoiHe
HOHSTHBIM, YTO HAy4YHOE IIO3HAHUE JEHCTBUTEIBHOCTH OCYLIECTBIISIETCS TOJIBKO TOTJa, KOrnaa
UMEETCs BO3MOXKHOCTb €€ HaOJIoAaTh, SKCIIEPUMEHTHPOBATh C HEH; Takoe HpPEJCTaBICHHUE O
HAayYyHOM IIO3HAHUM COOTBETCTBYET Ia)k€ COBPEMEHHOMY 3ApaBoMy cMblcay. OmHAaKO IPOTUB
YHHUBEPCATIBHOCTH HHAYKTUBHBIX OOOOIIEHMI BBIJIBUrAeTCs psiji CYLIECTBEHHBIX J0BOIOB. Bo-
NEPBBIX, HUHAYKLNS HE MOKET IPUBOJUTH K YHUBEPCAIbHBIM CYXKJIECHUSAM, B KOTOPBIX BBIPaXKatoTCA
3aKOHOMEPHOCTH; KOHEYHO, B OIBITE MOXHO 3a()MKCHPOBaTh KaKylO-TO MOBTOPSIEMOCTb, OJHAKO
OHa He 0053aTeIbHO COXPAHUTCS 3a MpeJielaMU HEITOCPEICTBEHHO HAOII01aeMOT0.

Bo-BTOophIX,  100BIE  AMIMPUYECKUE  HCCIEAOBAHUS  IPENOJaraloT  Haluyue
TEOPETUYECKUX YCTAaHOBOK, 0€3 KOTOpPBIX OHHM MPOCTO HEOCYIIEeCTBUMBI. /[leno B TOM, YTO
HEBO3MOXKHO OCYIIIECTBUTh U Ja)K€ MPUAYMATh TaKOH OIBIT, KOTOPBIH HE ONpeneNsics Obl KAKUMHU-
TO TEOPETUYECKUMU INPEACTABICHUSAMU. be3 TeopeTHdyeckol yCTaHOBKM HE MOYKET BO3HUKHYTH
Ja)ke HJes SKCHepUMEeHTa. B ucTtopum Hayku HM3BECTHBI (DyHIAMEHTaJIbHBIE TEOPETUYECKHE
pe3yabTaThl, KOTOpbIE OBLIM MOIY4eHBI 0€3 HEMOCPEICTBEHHOTO OOpAaIleHUS K IMIHUPHYECKOMY
Matepuany. Hampumep, He CYIIECTBOBAJO HHUKAKHX OCOOBIX (DaKTOB, KOTOpPHIE MOTJIH OBl
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NOCITYXKUTh A. DWHINTEHHY A co3laHus OOIIel Teopur OTHOCHTEIBHOCTH, a CIeIUaTbHAS
TEOpHsl OTHOCUTENILHOCTH OblJIa CO3/1aHa MIPU PACCMOTPEHUH TEOPETUUECKON MPOOIEMBbI, CBSI3aHHOM
C HCTOJIKOBAaHMEM MPUPOABI MPOCTPAHCTBA-BPEMEHM U MeECTa MPOCTPAHCTBEHHO-BPEMEHHBIX
MIPEACTABICHNI B CTPYKTYPE HAYYHOTO 3HAHMSI.

[IpoTHB pallMOHATUCTUYECKON MOJENIM HAYyYHOT'O MO3HAHUS TAK)XKE UMEIOTCS BO3PAKECHHUS.
KoHEYHO, B COBpPEMEHHOM TEOPETMYECKOM MBIIIJICHUA OTPOMHA POJb ACAYKIUU U UHTYHIIUH.
OpHako ATH MPHUHIMITEI Janeko He oueBUIHBL Tak, H. JloGaueBckuii, 3aMEHHUB MATHIM MOCTYIIAT
EBknuaa, corsiacHo KOTOpOMY 4Yepe3 TOYKY, JIEKAIIYH0 BHE JTaHHOW MHPSIMOM MOXHO IMPOBECTH
NpsIMYIO, ApAJUIEIbHYIO JAHHOM, U IPUTOM TOJIBKO OJIHY, IOCTPOMJI HEEBKIIUIOBY T€OMETPHIO, T/I€
yepe3 TOUKY, JeXKallyl0 BHE JAHHOW MPSAMOW, MOXKHO MPOBECTH MO KpailHEH Mepe JIBE MpsIMBIE,
napajuieibHble TaHHOU. Takoe yTBEpXKICHUE HUKAK HENb3s Ha3BaTh OYEBUAHBIM. TO K€ MOXKHO
CKa3aTb OO0 OCHOBAaHHAX KBAHTOBOM MEXaHHUKH, O TEOPUU OTHOCUTEIBHOCTH, COBPEMEHHOMU
KOCMOJIOTHYECKOM TeopruH boiboro B3peIBa.

Kpome Toro, u uHAYKTHBHAs, U IE€IYKTUBHAs MPOrPaMMbl UCCIEIOBAHUI MPEAIONaraT,
YTO B HAayKe HE MOXET COAEpPXKaTbCs BEPOATHOCTHOE 3HaHWE. (OJHAKO pa3BUTHE HAYKU
MPOJEMOHCTPUPOBAIO  3(PPEKTUBHOCTh  HCHOJB30BAHUS  BEPOATHOCTHBIX  IPEJICTaBICHUI
MPAKTUYECKH BO BCEX O0NACTsAX Hayku. VX 3HAYUMOCTH HACTOJBKO BEIWKA, YTO WHOTAA JaKe
TOBOPAT O BEPOSATHOCTHOUM KapTuHe mMupa. OOpasamMu Takoro poja TEOPHUH SBISIOTCS KBAHTOBAs
MEXaHHKa, TEHETHKA, TEOPHUs IBOIIOIHUH, TEOPHS HHPOPMAIIHH.

Takum  oOpazoMm, HaydHO€ UCCIE€JOBaHME - O3TO  CJOXXHOE€ COYeTaHHue U
B3aUMOINEPEIUIETEHUE HHAYKTUBHOTO U JEAYKTUBHOI'O METOJOB C BKJIIOYEHHEM B KOHKPETHBIE
MPOrpaMMbl T€X WJIM MHBIX BEPOSTHOCTHBIX CYXACHUM O HAOIIOAaeMbIX SBJICHUSX.

3arpoHeM eme OAHY MpodieMy - TpoOieMy NPHUHIMIIAATBLHOW HEBO3MOXHOCTH
MOCTPOCHUS HEKOM €IMHOI TeopuH, KOTopasi oxXBaThiBajia Obl ()yH/IaMEHTAIbHBIE MPUHIUIIBI BCEeH
IPeMETHOW O0JIACTH €CTECTBO3HAHUS M Ha 0aze KOTOpPOW BCe OCTalIbHbIE TEOPUH ITON 00JIacTu
BBICTYIIAJIM Kak 4YacTHble ciydyau [15]. Takumu cTpemMieHUSIMH OTMEUEHA MCTOPHS MPAKTHYECKU
Bcex oOmacreit Hayku. Tak, mo xonma XIX B. Bce (U3UKK OBUIM YOEKIEHBI, YTO EIUHOU
buznyecKoil Teopueil MOXKET CIY>)KUTh MEXaHHKa, HO TIOTOM BBISICHUJIOCH, YTO 3TO HEBO3MOXHO.
[lo3nHee B KkauecTBe €AMHOW TEOPUHM MOMBITAIUCH MCIOIB30BATH JJIEKTPOAUHAMUKY, OJHAKO
BBISICHWJIOCh, YTO CYIIECTBYIOLIME BHUJIbl B3aUMOJIECHCTBUN - DJIEKTPOMArHUTHBIC, cClla0ble U
CWJIbHBIE, TPABUTAIIMOHHBIC - TPYTHO OOBETUHUTH B OJHOU TEOPHUH.

[lonbITKM coO374aHUsl €IWHOW TEOPUM OCHOBBIBAIOTCS HA TOM, YTO YHHUBEpCAIbHBIC
MPUHIIAIGI, KPUTEPUH HAYYHOCTH OTIEISIIOT HAYKy OT JAPYruX cep 4YeroBeuecKOd KyIbTYpHI,
JESTEIbBHOCTH U TEM CaMbIM O0BEIUHSIOT pa3inyHble obsacTu 3HaHusA. Ho B TO ke BpeMs kaxnaast
U3 HHUX 00JagaeT cBoeil crenuQuKod, pazbenuHSIONIEH HX B Ipenenax HayKH, U OOBEKTHI,
ONHUCBHIBAEMBIE B Pa3HbIX HAayKaX, 3HAYUTEIBHO OTIMYAOTCA APYr OT Apyra. COMHHUTENIBHO, YTO
¢u3nueckrue, XUMHUECKUE, OHOIOrUYeckre, reorpaduyeckre, reoIoTHYecKue M JIpyrue sIBICHUS
MOTYT ONMCBIBATHCS HA OCHOBAHUM OJTHUX M TEX K€ MPHUHIIUIIOB.

Hayunast Teopusi - 3T0 cucrema abOCTpakiuii, MPU TOMOIIH KOTOPBIX PACKPHIBACTCS
cyOopaMHAIMS CBOMCTB JEHCTBUTEIBLHOCTH, T.€. TEOPUs J1aeT KaKON-TO Cpe3 JNEHCTBUTEIHLHOCTH.
OpHako HU OJHA cHUCTeMa a0CTpaKIHMii HE MOXKET OXBATHTh BCE OOraTCTBO JIEHCTBUTEIBHOCTH.
[ToaToMy HOMKHBI CYHIECTBOBATh pa3jMYHbIE CHCTEMbI aOCTPAaKIIMil, KOTOpble HEPEeRYLHPYEMBI
(HeCcBOIUMBI) JAPYr K JApPYyry, OMNPEAETICHHbIM 00pa3oM COOTHOCATCS JAPYr C JAPYroM, HO He
nepeKpbIBalOT ApyT npyra. CienoBaTenbHO, Jt00as HaydyHash JUCIUILIMHA, KaK Obl BEJIMKU HU ObUIH
yCIIeXy B MHTETPAIH OXBAThIBAEMBIX €0 3HAHWUN, COCTOWT W3 HECKOJBKUX HAYYHBIX O0JIACTei,
cnenuduKka KOTOPBIX OTOOpa)xkaeTcs OTHOCHTENbHO 3aMKHYTBIMM CHUCTEMaMH MOHSITHIA,
NPEICTABISIOMMMU  cO00 TEOpHH, KOTOpblE B CBOIO OdYepenb OOBETUHSIOT BOKPYT ceOs
COOTBETCTBYIOLIM SMIUPUUECKUN MaTepHall.

Bonpoc 3. Ituyeckue npodiaeMsbl B HayKe

Hayka - comumanbHoe sBienue. OHa co3/aeTcsi COOOIIECTBOM YYEHBIX W IMPEACTaBISET
cO0OM HE TOJBKO OTHOIIECHHE YUYEHOTO K M03HABAEMOI UM JEHCTBUTEIBHOCTH, HO M ONPEICICHHYIO
CHUCTEMY B3aMMOCBS3€H MEXIy WICHaMH HaydyHOro cooOmiectBa. B Hayke cymiecTByeT CBOWM
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cneunuyecknii 00pa3 JKU3HU, PErYIUPYEMBbIH CHUCTEMOH, Kak TMpaBUJIO, HEMHUCAHBIX, HO
nepeaaBaeMbIX MO TPAAUIIMU HOPM, CBOsA cucTeMa LeHHocTed [15]. B Hacrosimee Bpemsi pacrer
BHMMAaHHUE HUCCIIEIOBATENE K COLMAIbHBIM, YEJIIOBEUECKUM, TYMAaHUCTUYECKUM acleKTaM HayKw,
CKJIaJbIBaeTCsl ocolas AUCUMIUIMHA - OJMUKa HAYKU - COBOKYNHOCHbL MOPANbHBIX HOPM,
HPABCMBEHHBIX U YEHHOCMHBIX NPUHYUNOS, NPUHAMBIX YYEHbIMU U ONPeOeNaiouux ux nogeoeHue 6
Hay4Hom coobujecmae.

Hayka BO3HUKaeT, CyIIECTBYeT U Pa3BUBAETCS B OOIIECTBE, MPEICTABIISISL COOOM OIMH H3
BOXHEHIINX COLMATBHBIX HHCTUTYTOB. COLMANbHBIM HHCTUTYT - 3TO crneuuduueckas cdepa
YIOPAJOYECHHBIX OTHOLICHWM MEXAYy JIIOAbMHM, a TakKe YCTOMYMBOM OpraHu3aluu HUx
JEATEIbHOCTH. OJTa YHOPSJIOYEHHOCTh W OPraHW30BAHHOCTH JOCTHIaeTcs IIyTEM HOPMATHUBHO-
LEHHOCTHOTO PETYJIMPOBAaHUS MEXKIMYHOCTHBIX B3aUMOJCUCTBUNA. BHYTpeHHEE yCTpONCTBO
COLIMAIBHOTO MHCTUTYTA ONPEIEISAETCS CUCTEMOM HOPM M LEHHOCTEH, B CBSI3M C YEM JIIOASM,
BCTYMAIOIIAM B KOHTAKT B paMKaxX COIHMAILHOTO WHCTUTYTa, HET HAJOOHOCTH BCSKUH pa3
JIOTOBApUBAaThCA O TOM, Ha KaKUX YCJIOBHSIX OHM OyAyT B3aUMOAEMCTBOBATH MEXKAY COOO.
Cucrema HOPM OYEPUHMBAET KPYT JOIMYCTUMOI'O, BO3MOKHOTO, TPUEMIIEMOCTb MIOBEICHUS B pPAMKaxX
CcoOlMaIbHOr0 MHCTUTYTa. CHCTEMa HEHHOCTEN ONpPENENseT, YTO SBIAETCS JOJKHBIM, T.€. BO UMS
Yero JIFOIU CICAYIOT MPUHSATHIM HOPMaM U BOOOIIE ACHCTBYIOT.

Kaxnapiii conuanbHblii MHCTUTYT pacClojiaraeT MEXaHW3MaMH BHEIIHETO KOHTPOJIS 3a
MOBEJICHUEM W JCHCTBHUSIMH JIOACH, a UMEHHO HAOOPOM TMO3HTHBHBIX W HETATHUBHBIX CAHKIIHIA,
KOTOPBIMHU MOOILPSETCS 0KUIaEMOE MOBEJACHUE M HAKA3bIBAECTCS OTKIIOHsIOIIEecs. Ecnu roBoputhb
0 COI[MAJIbHOM MHCTUTYTE HAyKH, TO 3[€Ch IJaBHOM MO3UTHBHOW CAHKIMEH SBISIETCS MPU3HAHHE
KOJUIET, KaK COBPEMEHHBIX, TaK M YYEHBIX MOCIEAYIIIUX TMOoKojJeHud. [Ipu3Hanue Moxer
BBIPAXaThCsl B Pa3HbIX (hopMax - OT IIUTUPOBAHUS B HAYYHBIX TPyJaX IO YBEHUAHUS MPECTHUKHOU
HaydyHOW mnpemuen (Hampumep, HoOemneBckoid) W make 0 YBEKOBEUCHHS WMEHHM YYEHOTO B
Ha3BaHUM 3aKOHA WM Teopuu: 3akoHbl MmexaHuku H. Herorona, Ilepmoaundeckass cucrema
snemeHToB J[.MI. MenneneeBa, Teopus OTHOCHTENBHOCTH A. ODWHImITEHHA M T.M. ToOro, KTo
JIOITYCKaeT OTKJIOHEHHUE OT MPUHATHIX B HayKe HOPM ((asbcudukariys pe3yabTaToB SKCIIEPUMEHTA,
IpUMKCHIBAaHUE ce0e YyXKUX JOCTHKEHHUH, IIaruaT - BOCIPOM3BENEHHE TOT0, YTO CJAEIaHO
Opyrumu, 0e3 CChUIKM Ha HUX), OXHUIAIOT HEraTUBHBIC CAHKIUHU - UTHOPHPOBAHHE HAYyYHBIM
COOOIIIECTBOM TOTO, UTO JICJIACT JaHHBIN YUCHBIN, a €CJIM B HAYYHOU JIUTEepaType HET YIIOMUHAHUH -
[IUTAT WU CCBUIOK Ha Pa0OTHI, TO 3TO 3HAYMT, YTO JIJISl HAYKU OH MOMPOCTY HE CYIIECTBYET.

OTu MexaHU3Mbl HOPMAaTUBHOT'O KOHTPOJISI HE BCETAa cpadaThIiBalOT NOJKHBIM 00pazoM. C
OJIHOUM CTOPOHBI, KOJJIETHM-COBPEMEHHUKH TI09ac He 00Ja/al0T JOCTATOYHON KOMITETEHITUEH MJist
TOT0, YTOOBI MPABUJIHLHO OLEHUTH HOBBINA, PEBOJIIOLMOHHBIA pe3yibTaT, a C APYroil - MpU3HaHUE,
NycTh BPEMEHHOE, HWHOTAA TONy4YaloT HWJEH, HE HMEIONIHMEe OJKHOTO OOOCHOBaHUS W HE
3aCITy>KMBAIOLLE TPU3HAHUS.

Hapsiny ¢ BHEIIHUM HOPMATUBHBIM KOHTPOJIEM ACHCTBYET U BHYTPEHHHUI KOHTPOJIb, KOT/1a
HOPMATHBHBIE 0’KMJIAHUS CTAHOBATCSA JOCTOSHUEM JIMYHOCTH, ITPEBPAIIAIOTCSA B MOTUBBI JIEHCTBHS,
ONpENIENIEMOT0 HE HU3BHE, HE CTPAXOM HAKa3aHWS WM CTPEMJICHHMEM K BO3HArpa)xaCHHIO, a
noOyKJICHUEM U JKEJIaHUEM, UAYIIUM U3HYTPU JTUUYHOCTH.

3apoxaeHre HAyKu KaK COLMAIIbHOIO MHCTUTYTa MPHUHATO OTHOCUTH K 3amaaHou EBpome
XVI-XVII BB. Ilpomecc WHCTUTYIIMOHAIM3AIMKM HAyKH BKJIIOYaeT B ceOs JBa acleKTa:
dopmMHpyeTcsi COMAIBHBIA WHCTUTYT HAayKH CO CHeUU(UYECKON CHUCTEMOW LEHHOCTeH U HOpM;
YCTaHABJIMBAECTCS COOTBETCTBUE MEXKIY ATOM CHUCTEMONM M HOPMATHUBHO-LIIEHHOCTHOM CHUCTEMOHA,
XapaKTEepHOM sl 00IIeCTBa B 1[EJIOM, JIJIsl BCEH CETH COIMANBHBIX MHCTUTYTOB. HO Kak moka3siBaeT
MCTOPUYECKH OIBIT, 3TO COOTBETCTBHE HUKOTa HE OBLIO MOJHBIM U OTHOUICHHS MEXIY HAYKOU U
oOmiecTBOM Bcerya OblIM OoJiee WM MEHEee HANpPsHKEHHBIMUA. JTO BBIPAKASTCS, HAPUMED, B TOM,
YTO TOCIOACTBYIOIIUE B OOIIECTBE LIECHHOCTH HE MO3BOJIAIOT Pa3BUBATh HEKOTOPHIE HANPABICHMUS
HCCJIEI0BAHMM, OCYIIECTBUMBIE C TOYKH 3PEHHS] UMEIOIIUXCS Y YYEHBIX BO3MOXHOCTEH, 3HAHUMH,
CPEICTB U METOOB. Tak, JOBOJIHHO JOJTO IEHHOCTH OOIIeCTBa MPEMSATCTBOBAIN UCIOIb30BAHUIO
TAaKOT0 CPEACTBA U3YUYECHHS] aHATOMUHU YeJIoBeKa (IPU MOJTOTOBKE Bpayel), Kak BCKPHITUE TPYIOB;
auib B XVI B. A. Bezanuii ctan npoBOAUTh BCKPBITUS. A JIBa CTOJIETHUS CITYCTSI BCKPBITHE TPYIIOB
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IpeBpPaTUIOCh B MOJHOE 3aHATHE, MPOU3BOAWINCH JakK€ YaCTHBIE BCKPBITHs, Oojee Toro,
HEKOTOpbIE CEMbH HCIOIb30BAIM TPYIbl CBOUX YMEPLIMX A COOCTBEHHOIO MPOCBELICHUS WIH
YJIOBJIETBOPEHHS JTFOOOTIBITCTBA.

B oOmeM ciydae B3aMMOOTHOIIEHUS MEXKAY OOIIECTBOM M COLHUAIbHBIM HHCTUTYTOM
HayKd MOXKHO MpEJCTaBUTh Kak B3auMOOOMeH. OT Hayku OOIIECTBO IOJIydYaeT MPEXKIE BCEro
Hay4HbI€ 3HaHUS, KOTOpbIE YYacTBYIOT B (DOPMHUPOBAHUHM KyJIbTYpbl M MHUPOBO33PEHHUS JIIOICH,
OTKPBIBAIOT HOBBIE IPOMBILUIEHHBIE, CEIbCKOXO035AHCTBEHHBIE, MEAULIMHCKUE TEXHOJIOIMH, HOBBIE
UCTOYHUKHU CBHIPbSl U SHEPIUHU, CPEICTBA CBA3M M TPAHCIOPTA, Ja)Ke HOBbIE c(hepbl YEIOBEUECKON
nestenbHOCTH. OcoOBIi BU 3HAHUH, BRIpa0aThIBAEMbIX HAYKOH M Ba)KHBIX JJIS1 OOIECTBA, - 3HAHHS
0 IyTAX U METOZAAX MCIIOJIb30BaHMsI HAyYHbIX 3HAHUH B MpakTHUeCKuX 1ensix. Kpome Toro, yueHsle,
3aHMMAsCh MPENoJaBaHUEM, HE TOJBKO O00ECIEUMBAIOT IMPOIECC BOCHPOM3BOJCTBA HAYKH, HO U
(GOpMHPYIOT MHTEIUIEKTYyaJIbHBIA MOTEHIMAN 00IecTBa. Bbicokas KBamu(pUKayUs U ONBIT YYEHBIX
MIO3BOJIAIOT BBICTYIIATh UM B POJIM SKCIIEPTOB IIPH MOATOTOBKE U peaIM3aluH Pa3IN4YHbIX IPOEKTOB:
COLMAJIbHBIX, S)KOHOMUYECKUX, KYJIbTYPHBIX, HOJTUTHYECKHUX H T.II.

Hayka nosryuaet nmoaziep>kKy co CTOpOHBI 00IIecTBa, B CBOIO O4Yepeb J1aBasi O0IIECTBY TO,
YTO OOLIECTBO CUMTAET Ba)KHBIM, IOJIE3HBIM M JAaxe HeoOxoauMmsbIM. IIpu 3Tom oOiiecTBeHHas
NOJ/Iep)KKa HayKH OCYIIECTBIISIETCS B pa3HbIX ¢opmax. Hayka mosyyaer pecypchl, HyXKHbIE ISt
CBOErO BOCHPOM3BOJCTBA U  pa3BUTH: (MHAHCOBBIC; MaTepUalbHble (3€MJIs, 3JaHMI,
o0OpyJIOBaHUE, MaTepUalbl, SHEPIrHs); WHTEIUIEKTyaJbHbIE M TaKOH BaXXHBIM pecypc, Kak
OO0IIeCTBEHHBIH CTAaTyc, MPECTUXK HAyKH, yOexKIeHHe O0IIecTBa U TOCYAapcTBa B TOM, YTO 3aHSTHUSA
HaYKOI1 M0JIE3HBI, T.€. OOIECTBO J0JKHO BEPUTH B LIEGHHOCTh HAYKH KaK TaKOBOML.'

Bocnpon3BoacTBO Hay4HOro cooOliecTBa, T.€. NOJArOTOBKA HOBBIX MOKOJIEHHH YYEHBIX,
CBS3aHO HE TOJIBKO C Ilepefadei ONpeaeICHHOW CyMMBbl 3HAHUM U YMEHMM, HO U C YCBOCHUEM MU
U/IeaoB U IICHHOCTEeN Hayku. Bo3MoKHBI 1Ba crioco0a MpeeMCTBEHHOCTH B YCBOEHUH MPHUHIUIIOB
HOPMAaTHBHO-LIEHHOCTHOM cucteMsl [15]. Bo-nepBbIX, uaeansl U HEHHOCTH 3a(pUKCHPOBaHBI B BUC
HEKOTOPOr0 YCTHOTO WJIM MMCbMEHHOTO KOJIEKCa M HOBBIM W€H COOOIIECTBA, YAOCTOBEPUB CBOIO
IPUBEPKEHHOCTh OCHOBOIIOJIATAIONIMM HJcalaM M LEHHOCTSM, MOJIY4aeT IPaBO CaMOCTOSTEIbHO
3aHUMATbCi COOTBETCTBYIOLIMM BHJOM J€ATENbHOCTH. Hampumep, Kaxablii BBITYCKHHK
MEIUIIMHCKOTO BY3a JOJDKEH JaTh «KIATBY [ MIMOKpaTa», uyTOOBI MOJyYUTh NMPAaBO 3aHUMATbCS
poQeCCHOHATIBHOM 1€ TENbHOCTBIO.

Bo-BTOpHBIX, B X0/1€ HEPOPMATHHOTO JTUYHOCTHOTO OOIIEHUS YUUTEIh CBOUM MOBEICHUEM
JEMOHCTPUPYET 0Opa3lbl CIEAOBAaHUS IIEHHOCTSAM M HOPMaM HAy4yHOro COOOIIECTBa, KOTOpBIE
HEMOCPEJCTBEHHO ycBaWBaeT YyueHUK. CXOAHYIO poib urpaer oOpalieHue B Ipolecce
IPEnoJiaBaHusl K KOHKPETHBIM 53MH30JaM M3 HCTOPMM HAyKH, IOBECTBYIOIUMM 00 oOpa3nax
MOBEJICHUS JIMJIEPOB HAYYHOT'O COOOIIECTBA B KPUTUYECKUX CUTYALIUAX.

Ho BBIOOp 3THX MCTOpPHYECKHX O0Opa3l0OB BO MHOTOM OIPENENAETCS CYLUIECTBYIOIIUMH B
JTAaHHOE BpEMsI HOPMaMHU U IIEHHOCTSIMU. B kauecTBe nmpuMepa pacCMOTPHUM [1Ba BbICKa3biBaHUS .
Herotona. B onHOM 13 HuX HbIOTOH TOBOPHUT O TOM, YTO BCEMU CBOMMHU JOCTHXKEHUSIMHU OH 00s513aH
TOMY, YTO OH CTOSUI Ha «IlJIe4yaX FMraHTOB» — CBOMX IPEAIICCTBEHHUKOB. 3/1eCh 3aUKCUpOBaHA
HEOO0XOUMOCTh C JOJKHBIM YBa)KEHHUEM OTHOCHUTBCS K TBOpPLIAM HayKH' MPOLUIOrO U OMUPATHCS B
CBOEH JEATEIbHOCTU Ha IOJYYEHHBIE UMHU PE3yJbTaThl. DTa HOPMa COXPAHSAETCS B HAyKe MO cei
neHb. [Ipyroe Bbicka3piBaHne Hbl0TOHA — «TUIIOTE3 HE U3MBIILIAIOY - GUKCUPYET HOPMY Hay4yHOU
NeSITeIbHOCTH, TpPEOYIOIIYI0 pPYKOBOJCTBOBAaThCSI HE CHEKYJISATHBHBIMH  YMO3PDEHHMSMH, a
JOCTOBEPHBIMHM (pakTaMH. MHOTME IOKOJIEHHSI YYEHBIX CTPEMWJIMCh CIIE€OBAaTh ITOH HOpME.
Opnnako B XX B. oHa Obljla TIOCTaBJIeHa MOJ COMHEHHE, a MOMYJISAPHBIM CTallo BbICKa3biBaHue H.
bopa o ToM, uTO A7 mporpecca GU3MKU HEOOXOJUMBI «CyMACIIEAIINE) UAEH, MO3BOJISIONIUE M10-
HOBOMY OCMBICIUTBh M CBSI3aThb MMEIOILIMECS B PAacCIOpsHKCHUM YUeHBIX (akThl. B Takom ciydae
«U3MBIIIJIEHHE THUIIOTE3» JOJKHO OBbITh peaOuIMTUPOBAHO, XOTS BCE XK€ HE OTMEHseTcs
HE00XO0IUMOCTh MCKaTh (PaKTUUECKOE MOATBEPKACHUE HJICH U TUIIOTE3.

. Ku3zHp Hayku — TOCTOsIHHAsE OOphOa pa3nMYHBIX MHEHHMM, HampaBJIeHHH, OopnOa 3a
npu3HaHue paboT, uaed y4eHoro, a Takke Oopb0a 3a NMPHOPUTET B IMOJYYECHHOM pe3yJIbTaTe.
HopmaTuBHO - ILIEHHOCTHas CHCTEMa HAay4yHOro COOOINECTBA HE TOJIBKO [OIYyCKAaeT, HO U
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CTUMYJIUPYET KOHKYPEHIIUI0O MEXIY YYEHBIMH, OJaromapsi 4eMy JOCTUTAETCS MPOTPecc HAYYHOTO
MO3HaHU. DTa CUCTEMa yCTaHABIMBAET U IPaBUJIa YECTHOW KOHKYPEHTHOU OOphObI, obecrieunBas
€IMHCTBO HAYYHOTO COOOIIECTBA, TOCKOIBKY KaXK/IbI yUEHBI MOXKET PEaIn30BaTh CBOM HAyYHBIC
MHTEPECHI JINIIb B paMKaX Hay4HOTO COOOIIECTBA, YTO MOOYKIAET €r0 OTHOCUTHCS C YBAKEHHEM K
KouteraMm.B  MHpOBOM Hay4HOM COOOIECTBE MOXKHO BBIICTUTh HAIIMOHAIBHBIE Hay4YHBIC
co00I1IeCTBa, CYIIECTBYIOIIME M ACHCTBYIOLIME B IMpejaeiaax TOro WJIM WHOTO TOCyAapcTBa, U
JTUCITUTIMHAPHBIE HAayYHBIE COOOIIECTBA, OrPaHUYCHHBIE paMKaMU KOHKPETHOW O00JIaCTH 3HAHWMSL.
Kaxxgoe M3 HUX UMEET CBOMX JHUACPOB U CBOIO HOPMATUBHO-IICHHOCTHYIO CHCTEMY, KOTOpas
BKIIIOUAET OCHOBHOE COZIEpKaHUE BCeoOIell HOPMATHBHO-IIEHHOCTHOW CUCTEMBI, HO BMECTE C TEM
00JyaaeT COOCTBEHHBIMU CIICIM(UICCKUMH YePTaMH.

HarmonansHoe Hay4HOE COOOIIECTBO peann3yeT He TOJBKO IIEHHOCTH U HOPMBI HAyKH B
IEJIOM, HO U T€ LIEHHOCTH, KOTOPbIE SIBJISIFOTCS TOCIIOCTBYIOIIMMU B JAHHOW CTpaHe, ¥ Mpu BbIOOpe
NEPCTIeKTHBHBIX W TNPUOPUTETHBIX  HANPABICHWA  HAyYHBIX  HCCIEAOBaHUKW  Oyzder
PYKOBOJCTBOBAThCSI HE TOJBKO HHTEpecaMH MHMPOBOW HayKHM, HO M TeM, Kakue U3 HUX
MOTEHIIMAIBHO TMPOIIE OCYIIECTBUTH B CBOCH cTpaHe u OoJyiee BaXKHBI ISl HEE, a B ONPEAeTICHHOM
Mepe U cleuuUYeCKMMU HAy4YHBIMH HHTEpecaMHd CBOMX JIMACPOB, KOTOpBIE  YyXKe
MPOJEMOHCTPHPOBAIUA CITIOCOOHOCTH TIOYy4YaTh BECOMBIC HAYYHBIE PE3YIIbTATHI.

JlucrumnamHapHOe HayYHOE COOOIEeCTBO HOCUT WHTEPHAIIMOHAIBHBIA XapakTep. MoXHO
TOBOPHUTH, HAIMpUMeEp, O cooOmecTBe (GU3UKOB, TeOoJoroB, OuomoroB u T.A. Bcskoe
JUCIUIIMHAPHOE COOOIECTBO XapaKTEPU3yeTCsl MPUBEPKEHHOCTHIO BCEX €r0 WICHOB K LIEHHOCTSAM
U METOJaM HayKd KaK TaKOBOHW, a Takke OCOOBIM BUICHHEM MPOOJEeM, CTOSIIUX Mepea TaHHOM
OTpacJIbl0 3HAHUS, EPCIEKTUBHBIX HAIIPaBJICHUN HUCCIe0BaHM, Hanbomnee 3 PEeKTUBHBIX MyTeH U
CPEJICTB pelICHUs HAYYHBIX 3a/1a4.

[Ipu 3TOM Kaxnblil y4eHBIH SIBISETCS UYJICHOM HECKOJbKMX Hay4HBIX COOOIIECTB, YTO
MOJKET CTaTh UCTOYHUKOM KOH(MIUKTOB; HAPUMEP, MOTYT BCTYIUThH B MPOTUBOpPEUNE TpeOOBaHUE
OBITh JIOSUIBHBIM K IIEHHOCTSIM M HOpPMaM HHTEpPHAI[MOHAJIBHOIO COOOIIECTBA YUYEHBIX H
OJIHOBPEMEHHO K HAIlMOHAJIbHBIM LIEHHOCTSAM W HOpMaM. B Takoi cUTyaluu OKa3aluch, B
YAaCTHOCTH, MHOTHE (PUBUKHU-SIEPIINKH BO BpeMsi BTopoii MUpOBOil BOWHBI, KOT/Ia CTAJI0 PEaTbHBIM
CO3JJaHUE OPYKUSI OTPOMHOU pa3pyLIUTEIbHON CUIIBL.

Hayunoe cooOuiecTBo - hopma opraHu3alud COBMECTHOM JESTEIbHOCTH YUEHBIX, KOTOpas
MO3BOJIIET KAXKIOMY M3 HUX PEaIM30BaTh CBOU MHTEPECH TAaKUM 00pa3oM, 4YTOObI HE BCTyNaTh MpH
3TOM B Hepa3peluMble KOHQIUKTBI € KoJuleramu. Perymupyromue 5TH B3aMMOOTHOLICHHS
[IEHHOCTH BBIPA0ATHIBAIOTCA W TOJICPKUBAIOTCS caMUMH YydeHbIMU. CleloBaTelbHO, €CTh BCE
OCHOBaHUS TOBOPUTH O HAYYHOM COOOIECTBE U Kak O (opMe caMOOpraHu3aluu y4eHbIX. B aToM
clIy4ae IICHHOCTHO-HOPMATHBHAs CHCTEMa BBINIOJIHSAET IO MEHbIIEH Mepe ABe (QyHKIUU:
o0ecrieunBaeT COrIacoBaHWE MOTHMBOB, MHTEPECOB U IIEJICl BCeX UYIEHOB HAyYHOrO COOOIECTBa,
T.€. BBIMIOJNHSACT HWHTETPATUBHYIO (YHKIMIO; IO3BOJSET COOOIIECTBY BBHICTYNATh B KadeCTBE
€AMHOTO ILIeJIOr0 BO B3aMMOJCHCTBUAX COLMAIBHOIO MHCTUTYTAa HAyKH C JPYTMMH COLIMAIbHBIMU
WHCTUTYTaMH, C TOCY/IapCTBOM U OOIIIECTBOM.

[lo oTHOWIEHWIO K TrocylapcTBY W OOLIECTBY HaydyHOE COOOLIECTBO MOXKHO CUHUTATh
ABTOHOMHBIM, €CJIH OHO B COCTOSHUH CAaMOCTOATEIbHO (HOpPMYIHpOBATh W MOMAJEPKUBATH
COOCTBEHHBIE HOPMBI M IIEHHOCTM M MOXET C€aMO OIpeNessaTh HamnpaBiIeHUs, TEMAaTUKYy U
po0JIeMaTUKY CBOEH NesTeNbHOCTH. Hanune aBTOHOMHOTO Hay49HOTO COOOIIECTBA - BaXKHEHIINN
MoKa3areib TOro, YTO B JaHHOM OOIIECTBE B OCHOBHBIX uepTax O(OPMUIICS MHCTUTYT Hayku. B
COOTBETCTBUU C 3THM COI[MAIbHAS POJIb YUYEHOTO MPEJIOaraeT ero CTpEMJICHUE KaK OTCTOSTh U
YIPOYUTh aBTOHOMHUIO HAayKH, TaK U CO3JaTh TO, YTO TpeOyeTcst 0O1IEeCTBY B IaHHBIM MOMEHT.

HNuTepec obmiecTBa k Hayke Takke HeoqHo3HAYeH. C OAHON CTOPOHBI, OOIIECTBO KAET OT
HAyKH YJOBJIETBOPEHHUS CBOMX 3alpOCOB, MO3TOMY OOIIECTBO CTPEMUTCS yKa3aTh YUEHBIM, HE
CUHTAsACh C UX aBTOHOMHEH, KAKUMU UMEHHO MPOOJIEeMaMu UM CIIEYeT 3aHUMAThCS, HO C IPYroi
CTOPOHBI, OOIIECTBO 3aMHTEPECOBAHO B A((HEKTUBHOM (PYHKITMOHUPOBAHUM HAYKU M B JITTUTEIHHOU
NEepCHeKTUBE, a He TOJbKO ceroaHs. Takas HEOJHO3HAYHOCTh HHTEPECOB  MPHUIACT
B3aMMOOTHOIICHHUSIM HayKU U OOIIECTBA MOCTOSHHYIO HAIIPS)KEHHOCTh.
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Kpome Toro, oOmiecTBO BKJIIOYACT pa3IMUYHBIE COLMANbHBIE CJIOW, TPYIIBI, KJIAacChl,
WHTEPECHI KOTOPBIX B OJHOU cepe ONM3KH, HO B APYrol PacxosiTcs, a B TPETheH MpPOTUBOpEYAT
Jpyr Apyry. B 4acTHOCTH, pa3Nu4HbIC COLMANbHBIC TPYIIBI BIpAaOATHIBAIOT Pa3HbIC MO3UIMH B
LIECHHOCTHOM OTHOUICHMHM K HayKe, MMCIOT pa3HbIC BO3MOXKHOCTH BO3JEHCTBUS HAa HAy4dHOE
coobuiectBo. [To3TOMyY HE UCKIIIOUEHBI CUTYallUH, KOTJa POTHBOOOPCTBYIOINE COLIMATBHBIE CHIIBI
Uis  o0ecredeHnss COOCTBEHHBIX MHTEPECOB IMBITAIOTCS 3apyddThcs MOJJAEPKKOH HaydyHOIro
cooO1iecTBa WM 1aXke MOJYMHUTH ero cede.

C Takoro poja CUTyalusIMH yY€HBIM NPUXOIWIOCH CTAJIKHUBATHCSA YK€ IPU CTAHOBICHUU
colManbHOro MHCTUTyTa Hayku. Tak, B Anrmum XVII B., xorga ee corpsicaiu peauruo3HO-
MOJINTHYECKHE KOH(IMKTHI U TPaXXTaHCKUE BOWHBI, JUAEPHl HaydyHOTO coodOmectBa P. boins, P.
I'yk ¥ uX KOJJIern mpeanowid He BMEIIMBATHCS B OOphOYy, (haKTHUECKU clesiaB BHIOOp B MOJB3Y
aBToHOMUHU Hayku. B YcraBe KoposeBckoro oOriecTBa, moaroroBieHHOM boiiieM, B 4acTHOCTH,
Obuto monokeHue o nenu OOImecTBa Kak O «COBEPIICHCTBOBAHMHM 3HAHMUA O ECTECTBEHHBIX
IpeIMeTax M BCEX IIOJIE3HBIX HMCKYCCTBAX... C IIOMOIIBIO JKCIIEPUMEHTOB, HE BMECIIMBAACH B
6orocioBue, MeTapu3uKy, MOPajb, MOJIUTHUKY, TPAMMATHKY, PUTOPHKY WJIHM JOTUKY». B ucropun
HayKd 3Ta HOpMa IEpUOJUYECKH CTaBUTCA IOl COMHEHHE, OJHAKO B Iepuo] (OopMHUpPOBAHHS
COLMAJIbHOTO MHCTUTYTA HayKu 0e3 Hee BPs JIU HayKe YAaJ0Ch OTCTOSATh CBOIO aBTOHOMHUIO.

[IpyHIMI HEBMEIIATENBCTBA B BOIIPOCHI PEJIMTMH, MOPAJIU, IOJUTUKHA B HACTOAILEE BPEMS
YacTO Ha3bIBAIOT TNPUHIMIIOM LEHHOCTHOW HEUTPaJbHOCTH JMOO TNPUHIMIIOM STHYECKOH
HEUTpaabHOCTU Hayku. lIpenmnonaraercs, 4To ydeHble HE 3aTParuBarOT BONPOCHI PEIIUTHH, dTUKH,
MOJIUTHUKH, @ B OOMEH 3a 3TO OOTOCIIOBBI, MOPAJUCTHI, MOJIMTUKHU TAK)KE HE JOJDKHBI BMEUIMBATHCS B
nena Hayku. CornacHO NPUHIUITY LIEHHOCTHON HEHTPalbHOCTH, HayKa ONEpUpPYeT (PaKTUUECKUMH,
a HEe HEHHOCTHBIMH CY>KICHUSAMH, IIOATOMY JaHHBIA MPUHIUI HA3bIBAIOT U MPUHIIUIIOM CBOOOBI OT
LIEHHOCTHBIX CyXIeHui. Ho mo cBoell cyTw Hay4Has IO3HABaTENIbHAsA NEATENbHOCTH IMOMJICKHUT
LIEHHOCTHBIM M MOPAJIbHBIM OLIEHKaM, ITOCKOJIbKY Hay4yHOE IMO3HAHHE HE TOJIBKO OCYILIECTBIIAETCA
YEJIOBEKOM, HO OHO OCYHIECTBIIACTCSA JUIS 4YEJIOBEKA. 3JE€Ch HMEIOTCS B BHUIY HE TOJIBKO
BO3MO)XHOCTH €r0 INPAaKTUYECKU-IPUKIATHOIO HCIOJB30BaHUsA, HO U TO, YTO 3HAHHUE, KOTOPOE
NOJIy4aeT JaHHBIM MCCIe0BaTellb, IO CBOMM CBOMCTBAM JOJDKHO OBITH TaKUM, YTOOBI €r0 MOIJIH
YCBOUTb, BOCIPHUHATH M OLEHUTH U JApPYyTHE, 110 KpalHEd Mepe ero Koiulerd. JloctymHoe [uis
YeJI0OBEUECKOr0 BOCHPUATHS, MOHMMAHUS M OCMBICIEHHUS MCCIEeIOBaHHE He OyneT cuuTarbes
3aBEPLICHHBIM, €CIIM €ro Pe3yJbTaT HE JOJIOKEH KOJuleraM Ha Hay4HOM CEMMHApE, CUMIIO3UyMeE
WIN He ONyOJIMKOBAaH B HAyYHOM JKypHasie. YUeHbIH, 1enas CBOI pe3ysbTaT JOCTOSSHUEM HAay4yHOI'O
coolmiecTBa, B Kakoi-TO Mepe OTUYKIAET €ro oT ceds, a ero KOJUIETH IMOIy4aloT BO3MOXKHOCTb
BOCIIOJIB30BAaThCSL 3TUM PE3YJNBTATOM JUIsl €r0 KPUTHYECKOM OLEHKH, Ul IPOBEICHUS HOBBIX
UCCIICIOBAaHHM, JJIS1 M3JIOKEHHS €r0 B y4eOHUKE, IS €ro MPUKIaJHOTO IPUMEHEHHUS.

IIponecc HaydHOrO MO3HAHUS PETYIHUPYETCA MO3HABATEIBHBIMM M METOJOJIOTHYECKUMU
HopMmamu. CrenoBaHHMe 3TUM HOpMaM WIIHM NMPEHEOPEkKEHHE UMM - MOPAIbHBIM BHIOOp yU€HOrO,
IPENOoNaraloluil €ero OTBETCTBEHHOCTh NEPe] CBOMMH KOJIETaMU U HayYHBIM COOOILIECTBOM, T.€.
npo¢eCCHOHATIBHYIO OTBETCTBEHHOCTb, KOTOpasi MPEAINOJIaraeT B Hjeale CTpeMJICHHE K HCTHUHE,
BBIpa)KaIOLIEECs B MOJTYYEHUH HOBOT'O JJOTMUECKHU UITH SKCIIEPUMEHTAIbHO OOOCHOBAHHOTO 3HAHUS.

ConuanbHass OTBETCTBEHHOCTh YUYEHBIX PpEaJM3yeTcs BO B3aMMOOTHOUICHMSIX HAyKH M
o01iecTBa, Mpu4eM MpoodemMsl MPOPECCHOHATIBHON U COLIMANbHON OTBETCTBEHHOCTH YUEHBIX TECHO
neperuieteHsl.  OnMH W3 co3jgaTeneil KBaHTOBOM MexaHwkd, M. bBopH, pasmbiiuiss o0
aMEpPUKAHCKOU siIepHO O0MOapAMpPOBKE SAMOHCKUX TOPOJOB Xupocuma u Haracaku, oTMeda, 4To
B COBPEMEHHOW HayKe M €€ 3THUKE MPOU30LUIM TaKUE M3MEHEHMs, YTO HEBO3MOXKHO COXpPaHEHHE
CTaporo Hjeayna CIY)KCHMs 3HAHHMIO panu Hero camoro. ConuanbHas OTBETCTBEHHOCTb YYEHBIX
Obula MCXOIHBIM HMITYJIBCOM, KOTOpBIA 3acTaBmil B Hadane 1960-x Ir. cHadanma uXx, a 3aTeM u
IIMPOKYK0 OOILIECTBEHHOCTh OCO3HATh CEPbE3HOCTh CHUTYallMM, Yrposkaromend Oynymemy
YeJI0BEYECTBA B pe3ybTare 0e3yMHOr0 MPUMEHEHHS HayYHO-TEXHUUECKUX JTIOCTHKEHUH, KOTOpOe
CTaHOBMJIOCH IPUYHMHOM 3aTrPA3HEHUS OKPYXKAIOIIEH CPEebl U HCTOIIEHUS IPUPOIHBIX PECYPCOB.

B 1970-e rr. oOOIIECTBEHHbI pPE30HAHC BBI3BAIM pE3yabTaTbl U  IEPCIEKTUBBI
OMOMEIMIIMHCKMX M TEHETHYEeCKMX HccieqoBaHui. ['pynmna OGHONOroB M I€HETHKOB BO TIJIaBE C
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amepuKkaHcKuM yueHbiM [I. beprom mnpemioxkuina naxe OOBSIBUTH JOOPOBOJBHBIA 3ampeT Ha
9KCIIEPUMEHTHl B O0JACTH T'€HHOM WHXXEHEPUH, KOTOpPble MOTYT MHPEACTaBIATh MOTEHLHAIbHYIO
OMacHOCTb JIJIsl TEHETUYECKON KOHCTUTYLIMH KUBYIIIUX HBIHE OPTaHU3MOB.

CTouT ynoMsHYyTh U TUCKYCCHH, CBSI3aHHBIE C OYPHBIM Pa3BUTHEM MHUKPOIJIEKTPOHUKU U
uHpopmatuku. [Iporpecc BEIYUCIUTENBHON TEXHUKU, BHEAPEHUE POOOTOB U KOMITBIOTEPOB BO BCE
chepsl KU3HU YeIOBEKa M OOIIECTBa CTaBAT HEMaJIO BOMPOCOB O CBOOOAEC M CYBEPEHHOCTH
JTUYHOCTH.

MoxHO chenaTb BBIBOJ, YTO COLMAJIbHAs OTBETCTBEHHOCTh YYEHBIX HE €CThb 4YTO-TO
BHEIIIHEE MO OTHOUICHUI0 K HAyYHOM JeATeNbHOCTH. HampoTuB, LIEHHOCTHBIE M 3TUYECKHE
OCHOBaHMUSl - HEOThEMJIEMAasl YacTh HAyYHOM JEATEIbHOCTH, KOTOpPAas OLIyTUMO BIUSAET Ha
npoOJieMaTUKy W HampaBieHHs UccienoBanwii. [lpu 3ToM pa3BUTHE HAyKHd YBEIHMYHUBACT
KOJIMYECTBO MPOOJEMHBIX CUTYallUi, U MTOKA HPABCTBEHHBIN OMBIT, HAKOTUIEHHBIH YYEHBIMU U BCEM
YeJI0BEUECTBOM, OKA3bIBAETCS HEAOCTATOYHBIM JIJISl UX Pa3pEeIICHUS.

1. 3 Jleknus Ne3. [TonsiTue NpOCTPAHCTBA U BPpEMEHHU M UX CBOICTBA.

1.3.1 Bonpocsl JieKnum:

1. TpocTpaHcTBO 1 BpeMsl B €CTECTBO3HAHHHL.

2. CaMOCTOSITETBHOCTb, MEPHOCTB, CHMMETPHST 1 aCUIMMETPHS IPOCTPAHCTBAY ~ BPEMEHH.
3. O0paTMOCTb 1 TEOMETPHHIECKHE CBOMCTBA IPOCTPAHCTBA M BPSMEHH.

Bonpoc 1. IIpocTpancTBO U BpeMsl B €CTeCTBO3HAHUH

[IpocTpancTBO U Bpems - (hyHIAaMEHTalIbHbIE KATETOPUU COBPEMEHHOIO0 €CTECTBO3HAHUS.
Oduznyeckue, OUONIOTHYECKUE, Treorpa@uueckre W JpYrHe BEIUYHHBI HEMOCPEACTBEHHO WIIN
OTIOCPEIOBAaHHO CBSI3aHBI C MPOCTPAHCTBEHHO-BPEMEHHBIMU XapaKTEPUCTHKAMU O0OBEKTOB. YUeHbIE
BEyT NUCKYCCHUU O CYIIHOCTH MPOCTPAHCTBA U BPEMEHHU, 00 UX OCHOBHBIX CBOMCTBax. [Ipobmemsl
IIPOCTPAHCTBA M BPEMEHU BO MHOIOM DEIIAIOTCS B PAMKaxX TOCHOACTBYIOLIEH B JAHHYIO 3MOXY
napaaurmMel. KapThHam Mupa pa3HbIX HCTOPUYECKUX 5MOX C MPUCYIIUMH UM KYJIbTypaMu
COOTBETCTBOBAJIM CBOM IPOCTPAHCTBEHHO-BPEMEHHbIE Mpe/cTaBieHus. bojee Toro, BEIOOp camux
MoOJIeJIel MPOCTPAHCTBA W BPEMEHU 3aBHCUT OT KOHKPETHBIX Ieed W MacmTaboB, B KOTOPBIX
CYILIECTBYET U3y4aeMOe SIBJICHHE UIIH OOBEKT.

Hammm oanexum npedxkam Mup mpeAcTaBIsIICs MAICHBKUM W KPATKOBPEMEHHBIM; JIJTsI HIX
MPOCTPAHCTBO 3aMBIKAJIOCh BHUJIAMMBIMU ouepTaHussMu Mopss u rop [1]. IIpocrpancTBo
MEPBOOBITHBIX JIOACH OBUTIO OYCHb HEOAHOPOIHBIM. Ha TeppUTOpUM TIIEMEHU BBIIEISUIUCH
TOTEMHBIE IEHTPbl - MeECTa, TJe NPOCTPAHCTBO, MO MHEHHMIO YIEHOB IUIEMEHH, 00Ja7aio
MaKCHMaJdbHO ONArompusATHHIMH KadecTBaMU. MecTo OOWTaHHMS ITUIEMEHH OBUIO Takke
0JIarOTBOPHBIM IIPOCTPAHCTBOM, HOO 37€Ch MOXOPOHEHBI MpPENIKH, OXpaHAIue IeMs. 3a
OTHOCHUTEJIHO YIOPSAI0YEHHBIM MPOCTPAHCTBOM INIEMEHHOU TEPPUTOPUU PACIIOIArajioCh BHEIIIHEE
IIPOCTPAHCTBO, HAJIEJIEHHOE OTPULIATEIbHBIMU KadecTBaMU. Pa3BUTHE MEXIUIEMEHHBIX CBA3€M
00yCJIOBMIJIO TOSIBIICHHE TPEACTaBICHUI O MHOXKECTBEHHOCTH 0a3MCOB YIOPAJOYCHHOTO OBITHSL
[TocTeneHHO MUQOTOTHUECKHI MUP MPUOOPETAET MHOTOYPOBHEBBI XapaKTep: BEPXHHUH YpOBCHD
IIPEAKOB WJIM WHBIX CAKPAJIBHBIX IEPCOHAXKEH, CPEIHUN YPOBEHb JIIOACH U HWKHHUM YpOBEHb
MepTBbIX. [10100HBIE YPOBHH 00BEIUHSIOTCS C TOMOILBIO «MHUPOBOTO JIpEBay», KpecTa ! T.II.

Uro kacaeTcs BOCHPUSTHS BPEMEHH, TO TEPBOOBITHOE MBINIJICHHE HE OMNIYIIA0 Kak
OJIHOPOJIHBIE CJEAYIOIIME JpPYyr 3a JPYrOM OTPE3KH BPEMEHM M IPUIHUCHIBATIO HEKOTOPBIM
nepuoaaM JHS UM HOYM, JTYHHOTO Mecsiia, ToJa M T.J. CBOMCTBO OKa3bIBaTh OJIATONPHUSTHOE WIIH
rubenpHOE BiusAHUE. B 6oree pa3BuToit Mudonoruu KaxxioMy ypoBHIO MUpa MPUCYILE CBOE BPEMS,
OTIIMYAOIIEeCs TaKHUMH TapaMeTpamu, Kak PUTM, UIUTENbHOCTh W T.I. Jlns mudonorudeckoro
BPEMEHM XapaKTepHa OpUEHTAlus Ha mpoiuuioe. Mudoiornyeckuii mpaMup MOMELIAETCsT B TO
BpeMs, KOrjJa eie He ObUIO BpeMEHH, OHO caMo ellle COo3uaaiochk. bomee Toro, Mudoiaornyeckoe
BpeMsi, COOTHECEHHOE C MPOILIbIM, OKa3bIBAETCS BMECTE C TEM HACTOAILIUM M Jake OyAyLIUM, Tak
KaK TEpBOOBITHBIE MPEICTABICHUS TOPOXKICHBI MHKIMYECKUM BHUACHHEM BpeMeHU. Komeco
BPEMEHM JBUTAJIOCh W3 MPOILIOro, 3aXBaThIBAJO HACTOAIEe M depe3 Oyayliee YHOCHIO UX B
nponutoe. llpomnuioe mperepmeBalio W3MEHEHHS, AKKyMYIUPYs JIOCTHIKEHHS TIEPBOOBITHOTO
MBIIJICHUS U TO3HAHMUSL.
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Jpesnum epexam MMp HE TPEICTABIUICS CTOIL MajeHbKUM [1]. OHU OBLTH CMETBIMU
MOpEIUIaBATENSIMA; YCTAHOBWUJIM TOPrOBbIE W KYyJbTYPHBIE CBA3M CO MHOTMMH HapoJaMu,
HacensBIIMMHU Oepera CpenuzemHoOro Mops. JpeBHerpeueckoMy ydeHoMy OparoceHy yaanoch
OTPENICTIUTh JJIMHY 3EMHOW OKpPY)XHOCTH. B aHTHuHOW HaTypduiocopuu Ha CMEHY
onosiceiBaroieMy 3eminto OkeaHy NPHUXOAWUT JIMHEHHO YIOPSIOYEHHAas peKa BPEMEHH, KOTopas
KaTUT CBOM BOJIbI M3 MPOIIIOTO Yepe3 HacTosllee B Oyayiiee, yHOCS Hac U3 JETCTBA B CTapOCTb.
(OTy nuHEHHYI0 MOJIeTh BOCIPHUHSIIO XPUCTHAHCTBO, TAE¢ MPUCYTCTBYIOT TPHU MOMEHTa BPEMEHHU:
COTBOPEHHME MHpa, pacmsiThue XpucTa U 3arpoOHBIA MHp — KOHEYHBIH MYHKT. OJHaKo B
XPUCTHAHCTBE PEeKa BPEMEHH MOTEKJIa BCIATh: HACTOSAIIEE HEMPEPHIBHO MEPEXOAUT U3 OyIylIero B
npouuioe. 3aech Oosiee mpuemsieM o0Opa3 MECOYHBIX 4acoB. bor coTBopui BpeMs M, OTMEpPUB
HYXXHOE€ KOJIMUECTBO, «3acChINaJl» €ro B BEpXHEE OT/AEJICHHUE YacOoB - 3TO M €CTh OyayIiee, KOTOpoe
4yepe3 OTBEpCTHE (HACTOSIIEE) CTEKAET B HUKHEE OTJICJICHUE - B MPOIIUIOE. )

B anTH4HOCTH CyleCTBOBAI LIMPOKUM CIEKTP MPEACTABICHUN O CYLIIHOCTH IIPOCTPAHCTBA
u BpeMeHu. llpencraButenu nsneiickoil mkodabl B [lpeBHeil ['penuu oTpuiiaim BO3MOXKHOCTH
CYIIIECTBOBAHMUS ITYCTOTO MMPOCTPAHCTBA, WIIH, 110 UX BBIPAKCHHIO, HEOBITHS.

OMIEeNoKII, TOAJEPKUBAsE YUEHHE O HEBO3MOMXHOCTH IYCTOTBI, BBICKA3BIBAJICS B IOJb3Y
pEaTbHOCTH W3MEHEHUS W JBUXKEHHUS, CUMUTAas, YTO IMYCTOTO MPOCTPAHCTBA HE CYILECTBYET, U B
KauyecTBE JI0Ka3aTeIbCTBA YyKa3blBaJl: €CIM phIObI MEpeABUTaloTCi B BOJE, CIEA0BATEIbHO, BCE
O00BEKTHl TaKXKe CYIIECTBYIOT B ONpeAeieHHON cpexe. HampoTtus, JIeMOKpHUT yTBepxkaai, 4TO
MyCTOTa CYIIECTBYeT | HeoOxXoamma i TepeMenieHuH W COCAMHEHUHW aToMOB. Y
JPEBHETPEUECKOTO MaTeMaThKa EBKIINIAa MPOCTPAHCTBEHHBIE XaPAKTEPUCTUKH OOBEKTOB 0Openu
CTPOTYI0 MaTeMaTHuecKyto (popmy. B 3To Bpems 3apokaaroTcsi reoOMeTpuiecKue NpecTaBieHus 00
OJTHOPOJTHOM U OECKOHEYHOM IMPOCTPAHCTBE, BHICKA3bIBAIOTCS MPEAIIONOKEHHS O MAapOOOPa3ZHOCTH
3emiu u 0 ConHile Kak 1eHTpe Beenennoi.

B anTHuyHOE BpeMs BO3HHMKAeT NepBasi ILIEJIOCTHAs CHCTEMa MHpa - T'EOLICHTpUUYECKas
cucreMma K. IItonemes, B koTopoii turanetsl, ComHIE U Apyrre HeOECHBIE Tela 00palIarTcs BOKPYT
3emiH 1Mo opOWTaM, MPEACTABIAIONIUM CIIOKHOE COUYETAaHHE KPYrOBBIX OpOUT -IeepeHTOB U
SnuIuKiIoB. B nenTp nedepenra nomemanack 3emis, 1 MPUHUMAIOCH, YTO IJIaHETa ABUXKETCS IO
SMULUKIY (CHCTEME SMHIMKIOB), IEHTP KOTOPOrO PAaBHOMEPHO IEpeMelaeTcss mo aedepeHTy.
Cuctema Iltonmemes mpexacraBmsuia coOOW YHUBEPCATBHYIO MOJETh MHpa, TAe BpeMs ObLIO
OECKOHEUHBIM, a MPOCTPAHCTBO - KOHEYHBIM, B KOTOPOM IPOUCXOAUT PAaBHOMEPHOE KpPYroBOE
JBUKEHHE HEOECHBIX TeJ BOKPYT HEMOJIBUKHOM 3eMIIu.

Cornacno bubnuu, Beenennas cocTouT M3 KpYyriiod MIOCKOM 3eMJIH, HAKPBITOM CBEPXY
TBEPJBIM KYIOJIOOOpa3HBIM HEOECHBIM CBOJOM, TOJI KOTOPBIM IBHIXKYTCS OOJlaka W HeOeCHbIE
cBeTmwia. Bee penuruu cXomsaTcs Ha TOM, 9TO MHP ObUT HEKOTZIa COTBOPEH, U MPHU 3TOM HAa3bIBAIOT
Cpok 6-9 ThIC. JIeT.

Hauunas ¢ XV B. npeacrasieHus 0 IpOCTPAaHCTBE U BPEMEHHU 3HAYUTEIIBHO PACIIAPSIOTCS.
OToMy akTUBHO criocoOcTBoBaiu Benukue reorpaduueckre OTKPHITHS, NABIIME MPEACTABICHUS O
IPOCTPAHCTBE B Mpeaenax 3eMiIl U SMIUPUYECKH J0Ka3aBIINe MapooOpa3HOCTh HAIIEH IJIaHETHI.
W3meHeHne HaydyHOM KapTUHBI MHUpPA MPOU3OLLIO C IMOSBICHUEM TEIHOLEHTPUYECKON CHUCTEMBI
Mupa, npeaioxxennon H. Konepuuxom (1543), rae ConHile — LEHTpaIbHOE TEJNO, BOKPYT KOTOPOTO
oOpartnatorces riaHeTsl. ['ennorieHTpuyeckas cucreMa MUpa CMEHUIIA Mpe/icTaBiIeHe 0 3eMie Kak
ueHTpe mMuposnanus. Teopuss KomepHuka HampaBuiia JBUKEHHE €CTECTBEHHOHAYUYHOM MBICIH K
NpU3HaHUIO Oe3rpaHMYHOCT W OeckoHeyHocTH mpocTpaHcTBa. Cuctema mupa KomepHuka
yHacJieloBajia BbICKa3aHHbIE paHee, HO HE BOCHPHUHSTHIE COBPEMEHHHKaMHU Haeu Apucrapxa
Camocckoro (III B. mo H.3.), KOTOpbIi mosaran, 4to 3Be3aAbl W COJIHIIE HETOJBYIKHBI, 3eMIIS
Bpamgaercss BOKpyr CosHIa IO OKPY>KHOCTH, PaCCTOSHUE OT 3eMJIU A0 3Be3]1 OECKOHEUHO OOJIBINOE,
a Taxke MbIcuTeNns paHHero Bospoknenust Hukonas Kysanckoro (XV B.), KOTOpBIN yTBEpKIa,
4yT0 3emiisl, Kak u JI000€ Ipyroe Telo, He MOXKET ObITh eHTpoM BceneHHoi. Pazputue B3risgoB
Huxonas Ky3anckoro u KomnepHuka mnonyudwsio B Teopuu /[[owc. bpyno, KOTOpBIA CBsi3al
OeckoHeuHOCTh BcenmeHHol u mpocTpaHcTBa. bpyHo mnmcan, yro BceeneHnas nomkHa OBITh
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OeckoHeuHOW Os1aroapsi BO3MOKHOCTH M COOOpPa3HOCTH OBITHSI OECUMCIEHHBIX MUPOB, MOAOOHBIX
Haliemy.

B nauane XVII B. 4. Kennep B rennoLeHTPUUECKON KapTUHE JBUKEHMS IUIAHET YBHUIET
nercTBue enuHoN ¢u3udeckor cuibl. OH YCTaHOBHUJI YHHMBEPCAJIBHYIO 3aBUCHMOCTH MEXITY
nepuosiaMi OOpallleHus TUIaHeT M CPeIHUMH paccTossHUsAMH uX 10 CouHIa, BBEN NpEeACTaBICHUE
00 UX DJUTUNITUYECKUX OpOUTaX.

OrpomMHyr0 posb B  pa3BUTUM  MNPEACTABIEHUH O  IMPOCTPAHCTBE  ChIrpall
chopMynupoBaHHbli /. [ anuneem TPUHLIKIT OTHOCUTEIBHOCTH, PACIIUPEHHE KOTOPOTO BO MHOTOM
IPUBEJIO K COBPEMEHHBIM HAay4YHBIM IPEJACTABICHUSM O MPOCTPAHCTBE U BpeMeHH. OH 3aMeTu,
YTO, HAXO/SICh B MOMEIIEHUH IO/ Maiy0oil kopabis u HalIroAast 3a BCeM, YTO TaM MPOUCXOIUT,
HEJb3s ONPEACTUTh, TIOKOUTCS KOpadib WM OH JIBUXKETCS PAaBHOMEPHO U MpSMOJIMHEIHO. [anumnei
CZeNall BBIBOJI, YTO MEXaHUYECKOE JBUKEHUE OTHOCUTEIBHO, a 3aKOHBI, KOTOPBIE €r0 ONPEACIISIOT,
abCoMOTHBI, T.e. 0€30THOCUTENbHBI. Ero B3MIAIbl KOPEHHBIM 00pa3oM OTJIMYAJIHCh OT
OOLIENPUHATHIX B TO BpEMsI IPECTaBICHU APUCTOTENS O CYIIECTBOBAHUHU «a0COIOTHOTO MOKOS»
U «a0COJIOTHOTO JIBHKEHUS.

JlanpHeiilee pa3BUTHE NPEICTABICHUN O TPOCTPAHCTBE U BPEMEHU CBA3AHO C UMEHEM P.
Jlexapma, KOTOpBI TONarajg, 4YTO BCE SABICHHUS MPHPOJIBI OOBACHIIOTCS MEXaHUYECKHM
B3aUMOJICICTBUEM AJIEMEHTAPHBIX MaTEpPHAIBHBIX 4YAaCTHI. B3aumoneicTBHe OH MPEACTABISUI B
BUJIC JaBJICHUS WM yapa IPU COMPUKOCHOBEHUH YaCTHIL APYT C JPYTOM U BBEJ, TAKUM 00pa3oM, B
€CTECTBO3HAHUE UJEI0 Ou3kooeticmsus. OH MOCTaBUII 3HAK PaBEHCTBA MEX/1Yy MaTepUalbHOCTHIO U
IPOTSKEHHOCTBIO, T.€., OTpHULAs IyCTOE MPOCTPAHCTBO, OTOXKAECTBUI IPOCTPAHCTBO C
MPOTSHKEHHOCTHIO.

HoBas kaptuna wmwupa Obina mnpemioxena M. Heiomonom. PacnpocTpanuB Ha BCIO
Bcenennyto 3akoH TATOTEHHS, OH MpUIIEN K BBIBOAY, 4To BceenenHas 6eckoneuyHna. Jlumib B 3TOM
cllyuae B HEW MOXKET HaXOJUTbCS MHOXXECTBO KOCMHUYECKMX OOBEKTOB - IIEHTPOB T'PABUTAIIHH,
CBSI3aHHBIX MEXIy co00ou cuioit Tsarotenus. [IpocTtpancTBo u BpeMsi HpI0TOH XapakTepu3yeT Kak
BMECTUJIMILA CaMUX €eOsl W BCEro CYIIECTBYIOIIETO: BO BPEMEHU BCE pacCIoOaraercsi B MOPSIKE
IIOCJIEIOBATEIBbHOCTH, B IPOCTPAHCTBE — B NOpAJKe noioxkeHus. [Ipu 3tom HeroToH pasnnuan nsa
TUTA TIOHATUH TMPOCTPAHCTBA M BPEMEHHM — aOCONIOTHBIC (MCTUHHBIC, MaTeMAaTHYECKUE) H
OTHOCHUTEJIbHBIE (KaXyluecs, oObIIeHHBIC). AOCOMIOTHOE BpeMs caMo 1o cebe u 0e3 BCSIKOro
OTHOILIEHHS K YeMY-JINOO BHEIIHEMY IIPOTEKaeT PAaBHOMEPHO U MHAUE HA3bIBACTCS JUIUTEIbHOCTHIO,
a abCoOJI0THOE TPOCTPAHCTBO OE30THOCHUTEIHLHO K 4YeMy Obl TO HH OBUIO BHEIIHEMY, OCTaeTCs
BCEr/la OJMHAKOBBIM U HEMOJABMXHBIM. OTHOCUTEIBHOE BpEMs €CTh IIOCTHUIaeMas 4yBCTBaMU
BHEIIHSS Mepa MPOJOJIKUTEIBHOCTH, yNoTpebisemass B OObIIEHHON >KU3HU BMECTO HCTHHHOIO
BpeMeHH (4ac, IeHb, MECALl, T0Jl), & OTHOCUTEIILHOE IPOCTPAHCTBO €CTh Mepa WM Kakas-JInOo ero
OTpaHWYEHHAs MOJBM>KHASI YACTh, KOTOPAsk ONPENENSeTCs] HAIIMMH YyBCTBAMH IO MOJOKEHUIO €T0
OTHOCHUTEJIBHO HEKOTOPBIX TEI U KOTOpas B OOBLACHHOW XU3HH NPUHUMACTCS 3a MPOCTPAHCTBO
HenoABMXKHOE. J[71s1 cBoux mocTpoeHnit HpI0TOH MCTOIb30BaI MOJIEH a0COTIOTHOTO MPOCTPAHCTBA
Y BPEMEHU.

Hemeuxuii yuensiit I'.B. Jleiibnuy pa3BuBaji PeSIITUOHHYIO KOHIICTIIIMIO MPOCTPAHCTBA U
BpPEMEHH, OTPUIAIOIIYIO CYIIECTBOBAHUE MPOCTPAHCTBA M BPEMEHM KaK aOCOJIOTHBIX CYLTHOCTEH.
VYka3piBasi Ha 4YHMCTO OTHOCHUTENBbHBIN (PEISAMOHHBIN) XapakTep MNpPOCTpaHCTBA U BPEMEHH,
JIeWiOHMIl cYMTal, YTO MPOCTPAHCTBO M BpeMsl €CTh HEYTO OTHOCHUTEIbHOE (IIPOCTPAHCTBO -
MOPSAJOK COCYIIECTBOBAaHUS, a BpeMsi — TMOPSJIOK I[OCIEOBaTeIbHOCTEH) U HE MOTYT
paccMaTpuBaThCS B OTpHIBE OT caMmux «Bemiei». OaHako uaeun JleiOHMIIA O MPOCTpaHCTBE H
BPEMEHU HE MOIYYWIN PACIIPOCTPAHEHHUE CPEAUN €TO COBPEMEHHUKOB.

HproTOHOBCKass KOHLENIMS IMPOCTPAaHCTBA M BPEMEHM M HPHUHLIMII OTHOCUTEIBHOCTHU
["anunes, Ha OCHOBE KOTOPBIX CTpOMJIach (u3nyecKas KapTHHA MHpa, TOCIOJCTBOBAIN BILUIOThH 0
koHma XIX B. IIpunsAtne aOCOMIOTHOrO BpPEMEHHM U TOCTYJIMPOBAaHUE aOCONIOTHON U
YHUBEPCAIBHON OJHOBPEMEHHOCTM BO Bceil BceneHHOW cTajno OCHOBOM i1 TEOPHH
danvHooelicmeusi. B kauecTBe JalbHOAECUCTBYIOMIEH CHIIBI BBICTYNAJIO TATOTEHHE, KOTOPOE C
OECKOHEYHOW CKOpPOCTbIO, MTHOBEHHO M MPAMOJMHEWHO pACIPOCTPaHsIIOCh Ha OECKOHEYHbIE
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paccTosiHus. DTH MTHOBEHHBIC, BHEBPEMEHHBIC B3aHMMOJICHCTBHS OOBEKTOB CIYXWIH (PH3NIECKIM
KapkacoM i 00OCHOBaHMSI aOCONIIOTHOIO IPOCTPAHCTBA, CYIIECTBYIOLIETO HE3aBUCHMO OT
BpPEMEHU.

N3yueHne >IE€KTPOMarHUTHBIX SBJICHUM BBISIBUIO PsJ CYIIECTBEHHBIX OTIMYHMM HX
CBOMCTB OT MEXAHUYECKUX CBOMCTB Tei. Ecnu B Mexannke Hpr0TOHA CHIIBI 3aBUCAT OT PACCTOSIHUN
MEXJy TelIaMH U HaIlpaBJIEHbI MO MPSIMBIM, TO B 3JIEKTPOJMHAMHUKE (TEOPUHU 3JIEKTPOMArHUTHBIX
npoiieccoB), co3ganHoi B XIX B. anrmuiickumu ¢usukamu M. @apadeem n Jowc. K. Maxceeniom,
CUJIBl 3aBHCST OT PACCTOSSHUWA M CKOPOCTEM M HE HAIPABIIEHBI M0 MPSAMBIM, COCIUHSAIONIMM TENa,
pacrpocTpaHeHHUE KE€ CHJI MPOUCXOAUT HE MIHOBEHHO, @ C KOHEUHOM ckopocThio. M3 3toro
BBITEKAJI BBIBOJ O KOHEUYHOM CKOPOCTH PaCHpOCTPAHEHUs JIEKTPOMAarHUTHBIX B3aWMOIECHCTBUUA U
CYIIECTBOBAaHUU  DJICKTPOMAarHUTHbIX  BOJMH. (CBeT, MarHeTusM, BJIEKTPUYECTBO  CTaJIH
paccMaTpuBaThCs Kak MPOSBICHUE €AMHOTO 3JIEKTPOMArHUTHOIO NoJis. OTKPBITHE CYIIECTBOBaHUS
MoJisi B MPOCTPAHCTBE MEXKAY 3apsiiaMd W YacTULaMU OBLIO 3HAYUMO IS OMHCAHHSI CBOWCTB
IIPOCTPAHCTBA M BpeMeHU. llepeHoc mnpHUHIMIA OTHOCUTEIBHOCTHM Ha JIIEKTPOJUHAMUKY HE
MPEACTABISUICS BO3MOXKHBIM, TaK KaKk B TO BPEMs CUUTAIOCh, YTO BCE MPOCTPAHCTBO 3aMOJIHEHO
ocoboit cpenoil - sgupom, HaTsHKEHUS B KOTOPOM HCTOJIKOBBIBAIMCH KaK HAMpPSHKEHHOCTH
AIIEKTPUYECKOTO U MAarHUTHOTO Mojei. Ddup He BIUAI Ha MEXaHWYECKUE IBWKCHHS TEJ, HO Ha
3JIEKTPOMArHUTHBIX TPOIIeCccax ABUKEHUE OTHOCUTEIHHO dupa («dUPHBINA BETEP)») NOHDKHO OBLIO
CKa3bIBaThCA. B dacTHOCTH, Wpeanoiaraioch, 4YTro «3(QUPHBIA BeTep» MAOKEH BIHUATH Ha
pacnpocTtpaneHue cBeta. OIHAKO TOMBITKM OOHAPYKUTh <«A(UPHBIA BeTEp» HE YBEHUYAIHCH
ycriexoM. Tak, amepukaHckuid ¢u3uk A. MaHKeIbCOH IOCTaBUJ OIBIT, KOTOPBIM JOKa3bIBaJI
HE3aBUCUMOCTh CKOPOCTH CB€Ta OT JBM)KEHMS 3emud. Pesynbrarel omnbita MalikenbCOHa He
MOIIABATHCH OOBSICHEHUIO C TIOMOIIBIO TIOHATHIN KJIACCHYECKON MEXaHUKH.

Pacmmpenue npencraBieHnid 0 MPOCTPAHCTBE U BPEMEHU CBSI3AHO C PACIpPOCTPAHEHHEM
NPUHIUIIA OTHOCUTEIbHOCTH ['alinies Ha CUCTEMBl OTCUETa, KOTOPBIE JBUKYTCS 1O OTHOUIEHUIO
JIpyT K IpYry paBHOMEpPHO U MPSMOJIMHENHO MOJ JAecTBHEM MHEepUUU (MHEpLUaIbHbIE CHCTEMBI
0TCYETA) CO CKOPOCTSIMH, COIIOCTABUMBIMHU CO CKOpPOCThIO cBeTa c. [lns takux cucrem X. Jlopeny
IpeIoKUI peoOpa3oBanus, Hocsmue ero uMs. [Ipu v << ¢ npeoOpazoBanus JlopeHua nepexoasr
B mpeoOpazoBaHus [amuies, HO €CIM CKOPOCTh V COINOCTaBUMa CO CKOPOCTBIO CBETa ¢, TO
MPOSIBIISIFOTCS CYIIIECTBEHHBIE OTINYUS OT HEPEIATUBUCTCKOW KapTUHBI IPOCTPAHCTBA-BPEMEHHU :

¢ coOBITHSA, KOTOPBIE TPOUCXOAT OJHOBPEMEHHO B OJHOW CHCTEME OTCUEeTa, MEePecTaroT
OBITH OJTHOBPEMEHHBIMH B IPYrOii; MEHSETCS U 3aKOH MpeoOpa3zoBaHUs CKOPOCTEH;

¢ TpOCTPaHCTBEHHBIE W BPEMEHHBIC MPOMEXKYTKH HE OCTAIOTCS HEU3MEHHBIMU TIpU
epexoJe M3 OJHOM CHCTEMBI OTCYETa B JPYIyH0, ABWXKYIIYIOCS OTHOCHTEIBHO INEPBOU CO
CKOPOCTBIO V.

BaxxHblil mm1ar B MNOHMMAaHUM CYIIHOCTH INPOCTPAHCTBA M BPEMEHM CBSA3aH C CO3/IAHHEM
A.Dunwmennom  (1905) cnenmanbHONW TEOpUM OTHOCUTENbHOCTH. OH MOKa3al, dYTO B
npeobpazoBanusax JlopeHiia oTpaxaroTcsi He pealbHble U3MEHEHUsS Pa3MepOB TeJ MPH JIBUKEHHUU
(4TO MOXHO TPEICTAaBUTh IHUIIHL B a0CONIOTHOM TMPOCTPAHCTBE), a M3MEHEHUS pEe3ylIbTaTOB
U3MEPEHHS] B 3aBUCUMOCTH OT JABM)KEHHMS CHCTEMbl OTcueTa. OTHOCHUTEIBHBIMU OKa3bIBAJIUCh U
«UTMHAY, U «IIPOMEKYTOK BPEMEHH» MEXIY COOBITHSAMH, U JaKe «OJHOBPEMEHHOCTHY COOBITHIA,
WHaye TOBOpS, HE TOJBKO BCSIKOE JBUXKEHHWE, HO M IPOCTPAHCTBO, W Bpems. Mcxons wu3
HEBO3MOXKHOCTH OOHApYXHUTh aOCONIOTHOE IBUKCHHE, DUHIITEHH CJeNan BBHIBOJ O PaBHOMPABUU
BCEX MHEpPLHUAIbHBIX cUcTeM orcdyera. OH copMyaupoBaj JBa MOCTYNATa, NENABIINX W3IUIIHEN
THIOTe3y O CYLIECTBOBAaHMM d(QUpa U COCTaBUBLIMX OCHOBY OOOOIIEHHOTO MPUHIUIA
OTHOCUTENIBHOCTH: 1) Bce 3aKOHbI (U3WKH OJMHAKOBO NPUMEHHUMBI B JIO00W HWHEpLHUATHLHOU
CHUCTEeME OTCueTa M HE JOJDKHBI MEHSThCs Npu mpeobOpasoBanusix JlopeHma; 2) cBer Bcerna
pacnpocTpaHsieTcsi B CBOOOJHOM IMPOCTPAHCTBE C OAHOM M TOH K€ CKOPOCThIO HE3aBHCHMO OT
JBUKEHUSI HCTOYHUKA.

B pamkax oOmell Teopur OTHOCHUTEIHLHOCTH OWHINTEHHA CUYWUTAETCS, YTO CTPYKTypa
MIPOCTPAHCTBA-BPEMEHH OMpPEACIAETCS paclpeieieHueM MacC Marepuu. Tak, B KJIACCHYECKOU
MEXaHHUKE MPUHUMAETCSI, YTO €clid OBl BAPYT Bce MaTepUaIbHbIE BEUIN UCUE3IIH, TO POCTPAHCTBO U
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BpeMsi octaiuch Obl. COrflaCHO TEOPHM OTHOCHTEIBHOCTH, MPOCTPAHCTBO M BpeMs HCYE3NIU Obl
BMECTE C 3TUMU BEIIaMHU.

B coBpeMeHHO# Hayke HMCIONB3YIOTCS TaKWe MOHATHSA, KaK (PU3HUECKOE, T€0IOTHYECKOE,
reorpaduyeckoe, OMOJIOTHYECKOE, TICHXOJIOTHYECKOe, COMAIbHOE MPOCTPAHCTBO U Bpems [4, 11,
12 u gp.]. [IpomutrocTprpyeM 3TO Ha ABYX BHJIAX MPOCTPAHCTBA M BPEMEHH - OMOJOTMUYECKOM U
MICUXOJIOTHYECKOM.

Buonoeuueckoe  TpOCTpAaHCTBO M BpeMs  XapakTEpU3YIOT  crenupuuecKue
IIPOCTPAHCTBEHHO-BPEMEHHBIE CBOMCTBA MapaMETPOB OPraHUYECKOM MaTepuu: acHUMMETPHIO
pacroyioKeHUsT aTOMOB B MOJIEKyJax Oellka M HYKJIEMHOBBIX KHCJIOT; COOCTBEHHBIE BPEMEHHBIC
PUTMBI M TEMIbl U3MEHEHHUS BHYTPUOPraHU3MEHHBIX M HAJOPraHU3MEHHBIX OHMOCHCTEM;
B3aMMOCBS3b U CUHXPOHHU3ALMIO PUTMOB APYT C APYroM, a TAKXKE C BpallleHHEM 3eMIIM BOKPYT OCU
Y CMEHOU BPEMEH roja.

» TO1A KHIHH B eAHHH LAY
) BpEMEHH, YCII. ell.

T

0 20 30 40 50 60 70
DusudeckKuii BO3pacT, ner
Puc. 5.1. 3aBHCHMOCTE TEMIIa OHOJIOTH-

YECKOT0 BPEMEHH 4YEIIOBEKA OT €0 BO3pacTa

Jliis ananm3a OMOJIOTUYECKOTO BPEMEHH YeJIOBEeKa MOJIe3HO 00paTUThes K puc. 5.1 [2], roe
JlaHa 3aBUCUMOCTb TeMIa OMOJIOrMYECKOTO BPEMEHM 4YelloBeKa OT €ro (pU3M4eckoro BO3pacTa.
I'paduk mocTpoeH Ha OCHOBE aHANIM3a JAHHBIX O JUIUTEILHOCTU 3)KUBJICHHS paH, TEMIIeparype
Tena, coctaBe KpoBW, KoHueHTpaunu [HK B opranusme, comep:kaHuM TIIOKO3bI B TKAaHSAX H
MOKA3bIBAET, UTO eclu /i 10-eTHero YenoBeKa MPUHATh TEMIT OMOJIOTHYECKOTO BPEMEHH 3a OJIMH
roji, TO B TPEXJETHEM BO3pPACTE ATOMY BPEMEHHU COOTBETCTBYeT 6 jeT, a B 70-IeTHEM - BCEro
HECKOJIbKO MECSIIEB. AHAJOTHYHBIE TpapuKU IMOCTPOEHBI s pbl0, MyX Apo30(ui, MBIIIEH,
Jomaiel, MouIockoB. bonee Toro, Takue rpaduku 3aBUCUMOCTH TE€MIIa BpEMEHH CUCTEMBI OT €ro
BO3pacTa MOXHO CTPOUTh W JUISl HEKHUBOW MPHUPOABI B BHIE TIpaduka CKOPOCTH pa3pylICHUs
TOPHBIX CHCTEM Pa3HOTO BO3pPACcTa, CKOPOCTH POCTa OBpara Ha pa3HbIX CTAAMIX €ro Pa3BUTHUS U T.1.

Ilcuxonocuueckoe TPOCTPAHCTBO M BPEMsI XapaKTEPU3YIOT OCHOBHBIE CTPYKTYPHI
MPOCTPAHCTBA M BPEMEHH, CBS3aHHBIE C BOCHPHUATHEM M TaK HA3bIBAEMbIMU MEPLENTHBHBIMU
(BKyCOBBIMH, BHM3yaJbHBIMH W T.I.) ToissMH. VccrmemoBarensiMu BBISBICHBI HEOJIHOPOIHOCTh
MEPIENTUBHOTO  TMPOCTPAHCTBA, €ro acuMmmeTpus, dSPdekr o0paTuMocTH BpPEMEHHU B
Oecco3HaTeNbHBIX UM TPAHCICUXMYECKHUX IIpolLeccax, a TaKKe CHHXPOHU3M TMCHUXUYECKUX
MIPOIIECCOB, COCTOSIIUN B OJJHOBPEMEHHOM TapalIeIbHOM MPOSBICHHH HICHTUYHBIX TICHXUYECKUX
NEepeKUBAHUN y IBYX WJIM HECKOJBKUX deJoBeK. J[Jis MiumocTpaliy IMCUXO0JIOTHYECKOTO BPEMEHU
MO>KHO TIPUBECTH IIMPOKO HM3BECTHOE BHICKa3biBaHWE Hemenkoro ¢uiocoda A. Ilomenrayspa o
TOM, 4TO B JETCTBE BpeMsl HIET OY€Hb MEJJICHHO, B IOHOCTH -ObICTpee, HO BCE paBHO eIe
«TIEepPEIBUTAET HOTH», B 3PEIIOM BO3PACTE OHO YK€ «HIET B HOTY» CO CTapeHHEM, a B CTapOCTU
MYHTCA, Kak cTpena. KoHeuHo ke KaxIblil YeloBeK MCIBITHIBAT MOMEHTHI, KOT/Ia BPeMsl «MUUTCS,
KaK CcTpella» WM «TSHETCS, Kak pe3uHa». [IpoWSUIIOCTpUpOBATh pPA3IHYHOE BOCHPUSTHE
MPOCTPAHCTBA MOXHO, HAIlpUMEP, HAIIOMHUB O TOM, YTO OJJHO M TO € MOMEIIEHUE OJHUM JIIOISIM
MOJKET Ka3aTbCs OOJBIINM, a IPYTUM - MAJICHbKUM.

Kpome paccMOTpEeHHBIX THUIIOB MPOCTPAHCTBA M BPEMEHH B JUTEpaType OOCYKIAOTCS
npoOJIEMBI TE€OJIOTHYECKOr0, TeorpaduyecKkoro, COUMAaIbHOTO W APYTUX THUIOB IPOCTPAHCTB H
BpPEMEH, BBIJICISIIOTCS UX Clienu(UYecKue YepThl U XapakTepHble 0cOOeHHOCTH. [Ipu 3TOM 00BIYHO
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AQHATU3UPYIOTCSI HEOJHOPOAHOCTh MPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYp, cClenupudeckue
IIPOCTPAHCTBEHHBIE OTHOLIEHUS MEXY 3JIEMEHTAMH, PUTMbI M TEMITBI U3MEHEHHUSI, YCKOPEHHUE WU
3aMeJUIEHME TEMIIOB PpAa3BUTUS PACCMAaTPUBAEMBIX B KOHKPETHOM OTpaciu €CTECTBO3HAHMS
00BEKTOB.

Bonpoc 2. CBoiicTBa NIpOCTPaHCTBA U BPeMEHH

Jlo HacTosIIero BpEMEHH HET €AUHOM MOJIENIH TPOCTPAHCTBA U BPEMEHH, TPUMEHUMOM BO
BceX o0OnacTax ecrecTBo3HaHMsA. CKOpee MOKHO TOBOPHTH O BHIOOpE M CO3JAHMM IMOAXOJSIICH
MOJIEJIA MPOCTPAHCTBA U BPEMEHHM /I PELICHUs KOHKPETHBIX 337a4 B Pa3HbIX OTPACISIX HAYKH O
npupoze. Beibop HEKOTOpOil MOenu MpOCTpaHCTBA M BPEMEHH MM €€ M3MEHEHUE MMEET CMBICI
JUIIL B CIy4yae, €Cli 3TO MPUBEAET K HOBOM HCCIEAOBATEIBCKOW MporpaMMme, CIiocOOCTBYIOIICH
6osee TIIy0OKOMY IPOHUKHOBEHHUIO B CYIIHOCTh U3y4aeMOTO SIBIICHUS, TOJyYSHUIO HOBOT'O 3HAHMUSL.

CylecTByIOT pa3Hble MOAXOAbl K PEUICHUI0 MNpoOJeMbl O TaKHUX cleuuuueckux
CBOMCTBaxX TMpOCTPAaHCTBA M BPEMEHM, KaK CaMOCTOSATEIbHOCTb, MEPHOCTb, CHUMMETpUS,
00paTUMOCTh, KpUBU3HA, COOTHOIIIEHUE (DU3NYECKOTO U TeOMETPHIECKOTo moaxoaos [5, 10, 11, 13,
14]. OnHo u3 Haunbonee 00CYKAaEMBIX CBOMCTB MPOCTPAHCTBA U BPEMEHU CBSI3aHO C BBISIBICHUEM
€ro CcamocmosmenbHol cywHocmuy. 311eCh TOBOPAT O JBYX KOHIIETIHAX: CyOCTaHUMAIbHOU U
PENSALUOHHON (PEISATUBUCTCKON).

CyOcrannuanbHasi KOHIETINS TOAPa3yMEBAET, YTO MPHU ONMHUCAHUN MPUPOIHBIX MPOLIECCOB
UCIIOJIb3YIOTCSI CPEACTBA KIACCUUECKON MEXaHUKHU U NMPOCTPAHCTBO M BPEMsI BOCIIPUHUMAIOTCS KaK
HEYTO CAMOCTOSITEIBHOE: MPOCTPAHCTBO — HEKOTOPOE ITYCTOE BMECTUIIMIIE TEN, @ BpEMS — HEUTO
IpOTEKarollee paBHOMEPHO M MHAYe Ha3bIBaIOLIeeCs UIUTENbHOCThI0. CaMO CIIOBO «CyOCTaHIIHSI»
(oT mart. substantia - CymIHOCTB; TO, YTO JIS)KUT B OCHOBE) TOJIpa3yMEBAeT HEUTO OTHOCHUTEIHHO
YCTOMYUBOE WJIH, IPYTHMH CIOBaMH, TO, YTO CYIIECTBYET caMoO IO cede, He 3aBUCUT HH OT Yero
Ipyroro.B cBA3M C CaMOCTOSATENBHOCTBIO CYIIHOCTH HPOCTPAHCTBA W BPEMEHU BO3HHMKAET
noTpeOHOCTP B TIOMCKE CHEHU(HUUECKHX UX CBOMCTB. B muteparype »5Ta mnpobiema
paccMarpuBaeTcs IPUMEHUTEIBLHO KO BpeMeHu. Hampumep, coBerckuii actpoduszuk H.A. Kossipes
B 1963 r. B cBoeil pabore «llpmuMHHAs MexaHMKa M BO3MOXKHOCTh 3KCIIEPHUMEHTAILHOTO
WCCJICIOBAaHMS CBOWMCTB BpPEMEHH» OOpaTWi BHUMaHWE Ha cleayronue ooctostenbctBa [10].
BonBbIIMHCTBO 3aKOHOB MEXAaHUMKHM II0 OTHOLIEHUI0 KO BPEMEHM CHUMMETpU4HO. OJHAKo B
JNEHCTBUTENHOCTH HAOMIOJaeTCsl HANpaBlIEHHOE pa3BUTHE MuHpa. HecMMMETpH4YHOCTH 3TOTrO
nporecca OOBIYHO OOBSCHSETCS IMEPEeXOJOM CHUCTEM M3 MaJOBEPOSITHOIO COCTOSHHUS B Oolsee
BeposiTHOe. Ho peanbHas kapTuHa HaOmogaeMoi BeeneHHON MPOTUBOPEUUT 3TOMY YTBEPIKICHHUIO.
Ko3bIpeB npeanonoxui, 4To HECUMMETPUYHOCTb €CTh CBOMCTBO CaMOI0 BPEMEHM, a XOJl BPEMEHHU
JOJIKEH OBbITh YHHUBEPCAIBHON MOCTOSHHOW M ONpPENEeNsThCSl MO OTHOUIEHHI0 K HEKOTOPOMY
WHBAPUAHTY, KOTOPBIM MOKET CIIYXKUTh MPOCTpPaHCTBO. OH BBEN TPU aKCHOMBI MPUYUHHOCTH: 1)
INPUYMHBL U CJIEICTBUSl BCETr/la pa3lIEsIIOTCS MPOCTPAHCTBOM; 2) MPUYUHBI M CIIEACTBHUS BCErna
pasaensroTcs BpeMeHeM; 3) BpeMst 0071agaeT abCOMIOTHBIM CBOMCTBOM, OTIHYAIONUM Oyayliee ot
npoweauero. Ecau 3T0 Tak, TO B IPOCTPAHCTBE-BPEMEHM JOJDKHA CYLIECTBOBATH TOYKA, HE
NpUHAUIeKAass HU MPUYMHE, HU CIEJICTBUIO, a HAJIMYME XOJa BPEMEHU JIOJKHO CIYKUTh
00BSICHEHHUEM TOTO, YTO MPH M3OTPOMHOCTH MPOCTPAHCTBA (HE3aBUCHMOCTH CBOWMCTB (PU3UYECKHUX
SIBJICHUH OT HaIlpaBJIEHHUs1) B HEM BCETJa pa3IMualoTCs IPaBoe U JIEBOE Hayaia.

PensimonHas (pensiTUBUCTCKAs) KOHLEMIUS MCIONBb3YEeTCSd B Ciydae, €CJId OIHMCAaHUE
SBIICHUH JEUCTBUTENBHO TpeOyeT NMPUBICUCHUS TEOPUM OTHOCUTEIBHOCTH A. DHHINTEHHa, TIe
IIPOCTPAHCTBO U BPEMS CYIIECTBYIOT ITOCTOJIBKY, IOCKOJIBKY CYILIECTBYET MAaTEepHs, T.€. €CIIA BAPYT
UCYE3HET MaTepus, TO MCUE3HET M MPOCTPAHCTBO, M BpEMs. OTa KOHLENLMS OTpPHULAET
CaMOCTOSTENIbHYIO CYIIIHOCTh MPOCTPAHCTBA U BPEMEHH, pacCMaTpHUBasi BpeMs KaK OTHOIIEHHUE WU
CHCTEMY OTHOIICHUH MeXIy (pu3ndecKuMu coObITUsAMU. B ee pamkax st BpeMeHH Haubosee siCHO
PacCKpBIBAIOTCSl OTHOILUEHHSI PAaHBIIE-NO3’KE, OYEHb BAXHbIE C TOYKM 3pPEHUS MPUUUMHHO-
CJIeZICTBEHHOr0 aHanu3a.B nurtepatype oOcykmaercss Takoe CBOWCTBO MPOCTPAHCTBA U BPEMEHH,
KaK ux meprocmys. OOBIYHO MOJ MEPHOCTHIO MOHUMAIOT KOJIMYECTBO 3aMEPOB, KOTOPHIE CIEIYET
cienarb s OJHO3HAYHOTO OMNpEeNeHHs MecTa HEKOTOpPOM TOukd. Tak, 4ToObI OJHO3HAYHO
OTpEeAeNIUTh MECTO TOYKU B MPOCTPAHCTBE B (PUKCHUPOBAHHBIM MOMEHT BpEMEHH, HEOOXOIUMO U
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JIOCTaTOYHO yKa3aTh TPU €€ KOOpIWHAThl. B Hambosee MpUBBIYHON MPSMOYTOJbHON J1eKapTOBOU
CHUCTEeMe KOOPJIMHAT 3TO X, ), Z - JJINHA, IIUPHUHA U BbIcOTa (pHUC. 5.2, 0); B CPEPUUECKON CUCTEME
KOOpJAMHAT TpedyeTcss yKaszaTh pajuyc-BeKTOp » U YIJbl o U B (puc. 5.2, 6); B UMIMHIPUYECKON
CHUCTEME - BBICOTY /1, pajilyCc-BEKTOp U yroi o (puc. 5.2, ).

Cunraercs, 4TO BCE MaTEpUAIbHBIE MPOLIECCH] U B3aUMOJICHCTBUS PEAIN3YIOTCS UMEHHO B
MPOCTPAHCTBE TpeX u3MepeHnil. B ogHOMepHOM (JIMHHMSA) WKW JABYXMEPHOM (IIJIOCKOCTH)
IIPOCTPAHCTBE HE MOTYT IIPOUCXOJMTH B3aUMOJEHUCTBHUS YaCTHULl U TOJeHd. Tpu HU3MEpeHHUs
ABIISIIOTCSI  HEOOXOMUMBIM M JOCTaTOYHBIM MHUHMMYMOM, B paMKaxXx KOTOPOI'O MOTYT
OCYILECTBIISATHCS BCE THIIBI B3aUMOCHCTBUI MaTepUaIbHBIX OOBEKTOB.
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Puc. 5.2. CHCTeMBI KOOPAWHAT: @ — IPAMOYTONEHAs JeKapToBa, 6 — chepu-
yecKad, 6 !'l'lijl'liiif'l,p'l‘l‘leci\'ﬂ)i

B mnacrosimee Bpems He HM3BECTHO KakuxX-THOO (OpM IBMKEHUS W B3aMMOACHUCTBUS,
KOTOpble TpeOOBalu Obl YETBIPEX- WU ISTUMEPHOTO IMPOCTPAHCTBA, M BO3MOXKHOCTb TaKUX
IIPOLIECCOB HE BBITEKAET HU U3 KAKUX YCTAHOBJIEHHBIX 3aKOHOB ITPUPO/IBI.

B nureparype HepenkH pacCyKICHHMS O BO3MOXHOCTH CYIIECTBOBAHMS NPOCTPAHCTB
Oonplero KonuuecTBa H3MepeHHil. Tak, B mocienHee BpeMsi ObUIa BBIIBUHYTa THIIOTE3a O
peanpHbIX 11 wM3MepeHHsAX B 00JIaCTM MHUKPOMHUpPAa B MEpBbIE MOMEHTHI POXKACHUS Hallei
Bcenennoii: 10 - mpocTpaHCTBEHHBIX M OJHO — BPEMEHHOE; 3aTeM OHU 00pa3yioT 4-MEepHBIH
IIPOCTPAHCTBEHHO-BPEMEHHOM  KOHTMHYYM. OJTa THIOTE3a CBfA3aHAa CO  CIEHYIOIUMU
oOcTosiTennbcTBaMH. B MaremaTtuke M (QU3MKE MHUPOKOE MPUMEHEHUE TOIYUMIIO MPEJCTaBICHHE O
MHOT'OMEPHBIX (7-MEpHBIX) IIPOCTpaHCTBaxX. JlaHHas MaTeMaTH4ecKas aOCTPaKLUsA UIPAeT BaXHYIO
ponb. Kaxnas xoopauHaTa MHOTOMEPHOTO MPOCTPAHCTBA MOXKET yKa3blBaTh Ha KaKoe-TO Jroboe
CBOWCTBO paccMaTpuBaeMoi (pU3NYECKON pealbHOCTHU - TEMIEPaTypy, INIOTHOCTh, CKOPOCTh, MAcCy
u T.0. Ecim uyMcno Takux —napaMeTpoB  BMECTE€ € IPOCTPAHCTBEHHO-BPEMEHHBIMU
XapaKkTEepUCTUKaMH paBHO 7, TO CUYUTAETCS, YTO OHM O0pa3ylT «-MEpPHOE IPOCTPAHCTBO, a
KOHKPETHBIE 3HAUEHUsl CBOMCTB ONPENENAIOTCS KaK TOYKH B «-MEPHOM IpocTpaHcTBe. llpum
JOCTAaTOYHO OOJIBIIOM KOJIMYECTBE CBOIMCTB M B3aMMOCBS3aHHBIX NEPEMEHHBIX MOYKHO IPUHTH K
MNOHATUIO MHOTOMEPHOTO U Jlake OeCKOHEYHOMEpHOro mpocTtpaHcTtBa. OIHAKO TOHSTHE
IIPOCTPAHCTBA 31E€Ch UMECT YCIOBHBIM XapakTep, TaK KaK IPUMEHAETCA IS XapaKTCPUCTUKU
COBEPLIEHHO IPYI'MX CBOMCTB.UTO KacaeTcsi MEPHOCTH BPEMEHH, TO Yallle BCEI'O YKa3bIBAIOT Ha €ro
OIHOMEPHOCTB: ISl ONPEACICHUs BPEMEHHM NOCTAaTOYHO 3a1aTh ONHY KoopauHary. [Io MHeHuro
C.T. MentoxuHa, ecinu Obl BpeMsl UMEJIO HE OJHO, a JBa, TPH HM3MEPEHHs U OOibIle, TO 3TO
03Hauya1o0 Obl, YTO MapajuIeNbHO HALIEMY MUPY CYLIECTBYIOT aHAJTOIMYHbIE U HUKAK HE CBSI3aHHBIC C
HaIllUM MUPBI-IBOWHUKH, B KOTOPBIX T€ K€ COOBITHS pa3BOpayMBalOTCI B TOH Ke
nocienoBarenbHOCTH. COOTBETCTBEHHO Yy KaXJI0TI0 4elloBeKa JOJKHBI ObUIM OBl CYIIECTBOBATH
JBOVMHUKHU B KaXJOM M3 MApaJUIEIbHBIX MUPOB. HO /Ui TakuxX MpeAmnoyioKEHU HET OCHOBAaHMM
[19].

Jlpyroii Touku 3peHHs npuiepkuBaercs poccuiickuii reorpad FO.I'. Cumonos [5]. On
[10JIaraeT, YTO BIIOJIHE BO3MOXHO IPEIJIOKHUTH IBYXMEPHYIO MOZECIb BPEMEHHM, IOJIE3HYIO IS
OTMCAHMS U U3YYEHHUS HEKOTOPOro Kjiacca COOBITHH, M pacCMaTpUBAET €€ Ha MPUMEpPEe HEKOTOPBIX
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reorpaMuecKux SBICHUNA. 37ech ClIeqyeT BCIOMHHUTH O JBYX THUIIaX BPEMEHU — COJIHEYHOM H
ayHHoM. C ¢da3zaMu JTYHHOTO M COJTHEYHOTO KaJeH1apei MOTYT ObITh CBSI3aHbI pa3JInYHbIE COOBITHS.
W3BecTHO, 4TO 3TH BEKTOPHI BPEMEHM HE3aBUCHMBI M HE COBIAAAIOT MO (hazaM, a WX MEpPHOAbI HE
ABIIAIOTCS KPAaTHBIMU APYT Opyry. Tak, nuzydas siBaeHUs Ha 3emiie, MOKHO OTBICKATh CPEelU HUX Te,
KOTOpBIE CBSI3aHBbI JIUIIb C TPABUTALIMOHHBIMU NMOJISIMU 3eMils - JlyHa u 3emis - ConHue. OTH noss
MOTYT HaKJaJbIBaThCsA APYr Ha JIpyra, TO CYMMHUPYSCh, TO BbIUMTAsCh. B TakoMm ciydae MOXXHO
TOBOPUTH 00 M3YYEHHH T'PAaBUTAIIMOHHON CHUCTEMBI M3 TpeX Tel. B Takoil cucreme KOIUYECTBO
BEKTOPOB BPEMEHH COBIAJAET C KOJWYECTBOM cTemeHeil cBoOojwl. IlycTh B mpocTpaHCTBE ABYX
BEKTOPOB BPEMEHHU OCh X COBIAJAET C BEKTOPOM COJHEYHOI'O BPEMEHH, a OCb y — C JYHHBIM. B
a3y HOBOJIYHHUS CUJIBI IYHHOTO U COJIHEYHOT'O MPUTSHKEHUN CKIIabIBAIOTCS, a B (ha3y MOJHOIYHHS
— BblunTatorcs. IloaTomy B a3y HOBOJNYHHS MaKCHMAJbHbIE TPABUTAIMOHHBIC BO3MYIICHHS
ucnbiThiBatoT 3emiss u ComnHne, a B ¢azy mnonHonyHus — Jlyna wu ConHie;, MHUHUMYM
TPaBUTALMOHHON HAMPSHKEHHOCTH 3€MJIM TPUXOTUTCS Ha TOJHOJIYHHUE, KOT/a TPaBUTAI[MOHHBIC
noJisi BeIUMTAIOTCS. TakuM oOpa3om, Ha 3emiie TpaBUTAIMOHHAs HAMPSKEHHOCTh HApPacTaeT OT
MOJTHONIYHHsSI K HOBOJYHHIO, a 3areM yObiBaeT. [Ipum HapacTaHWM TpaBUTALIMOHHOW BOJHBI
BO3HHUKAIOT OAHU 3(PdekTp, a Ha ¢GoHE YyOBIBaHUSA (CHATHUS) HAMPSDKEHHOCTH - Jpyrue. Tak,
TEKTOHWYECKHE TPELIMHBI B pa3Hble (pa3bl CXKMMAIOTCS U PACHIMPSIOTCS; MPOIECCHl, CBA3aHHBIC C
TPELIMHHO-TIOPOBBIM JJaBJICHHEM IPYHTOBBIX BOJl, IPOTEKAIOT C Pa3HOM CUJION U T.JI.

B oOmem cinydae, mo mpiciui CHMOHOBa, BEKTOPOB BPEMEHH MOXKET OBbITH HE JBa, a
Oospmie. BeiOOp Momenn MHOTOMEPHOTO BpPEMEHH (B YaCTHOCTH, OMpEIeiIcHUE KOJIMYeCcTBa
BPEMEHHBIX BEKTOPOB) YIAETCsl OCYIIECTBUTH JTOBOJBHO MPOCTO B TOM Cilydae, KOI/la U3ydaeMmble
MPOLECCHl MPUUYUHHO HE 3aBUCAT APYT OT JIpyra U MX MOKHO MPEJCTaBUTh ce0e KaK IUKINYECKU
MPOSIBIISIONIUECS, TPUYEM ITUKIBI MOTYT JJIUTHCSA HE YacaMHU U CyTKaMH, a TOJaMHU, CTOJICTHSIMH U
JTa)K€ THICAYEIIETUAMHU.

CuMMeTpHs - OJHO U3 CBOMCTB IIPOCTPAHCTBA U BPEMEHHU. DTO CBOMCTBO 3aKJIHOYAcTCS B
nepexosie OOBEKTOB B caMuX ce0s WU JApPYyr B Jpyra MpU OCYUIECTBICHHUU OIPEIEICHHBIX
npeoOpa3oBanuii. B Hanbonee MMPOKOM CMBICIE CUMMemMpus — CBOUCMBO HeUIMEHHOCMU
(unsapuanmHocmu) OmoenbHbIX CMOPOH, NPOYUecco8 U OMHOWEHUU 00BbeKmo8 OMmHOCUMENbHO
Hekomopuvix npeobpazoganuii. CUMMETPUUYHBIMA MOTYT OBITH BEILM, MPOLIECCH], FTEOMETPUUECKUE
¢burypbl, MaTeMaTH4eCKHE ypaBHEHUS, >KUBbIE OpPraHU3Mbl, MPOU3BEIEHUS MCKYCCTBA U T.I.
[IpeoOpa3oBanuss CUMMETPUU MOTYT OBITh M PEaJbHBIMH, U MBICICHHBIMU (IIPOCTPAaHCTBEHHBIH
CIBHI, BpallleHUE, 3epKalbHOE OTpPaXEHHWE B MPOCTPAHCTBE, 3apSAIOBOE COIpPSHKEHHE -3aMeHa
YACTHIIBI HA AaHTUYACTHUILY).

[IpencraBieHust 0 CAMMETPUN UMEIOT OOJIBIIOE 3HAYCHUE MTPAKTUUECKH BO BCEX OTPACIIAX
€cTecTBO3HAHUA. VICTOKM 3TOrO MOHATUS BOCXOIAT K AHTHYHBIM MPEJCTABICHUAM O TapMOHHH,
KOTOpBIE UMENIHU MPEUMYIIECTBEHHO SCTETHUECKUH CMBICI COPa3MEPHOCTH, ypPaBHOBEIIEHHOCTH,
YIOPAIOYCHHOCTH, KpacoThl M coBepuieHcTBa. CrienuanbHble HayyHbIE pa3paldOTKU TOHSTHS
cumMmeTpun Hadanuch B XI'X B. B kpuctamorpabuu. Ycumusmu M. Teccens (Ppanmus), A.
Hlenduuca (I'epmanusi), A.B. I'agomuna u E.C. ®@enoposa (Poccust) Obuto co3maHo y4yeHHe O
MPOCTPAHCTBEHHONM CUMMETPHHM, B KOTOPOM BbIJeJE€Hbl 230 BO3MOXKHBIX TPYII CHUMMETPHH.
BHyTpeHHSII CHUMMETpUSi  ONpeneNnsercss MOJCKYISIpHBIM CTPOCHHEM BEIIeCTBA, O YeM
CBUJIETENBCTBYIOT (POPMBI KPUCTAJIIOB MPUPOIHBIX MUHEPATIOB PA3IMYHOTO XUMHUYECKOIO COCTaBa
U UX KPHCTAUIMYECKOW pemieTku (puc. 5.3). OcoOeHHO COBEpIICHHBIX (OPM MOXKHO TOOUTHCA,
BBIpAIINBAas HICKYCCTBEHHbIE KPUCTAJLIIBI.
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Puc. 5.3. Kpucrannsr: a — no-
BapeHHO# coiu, 6 — KBapua, 6 —
anmasa, 2 — rpaHara

B oxpyxatomem Hac Mupe mnpeoOiajaloT JBa BHUJA CHMMETPUHU -3€pKajibHas, WU
OunarepanpHas, CUMMETpHs W paauanbHo-iydeBas [20]. Kak okazanoch, Bce, YTO pacTeT WU
JBUKETCA BEPTHKAJIbHO OTHOCHUTEIBHO 3E€MHOM NOBEPXHOCTH, HMEET pagualbHO-Ty4YEBYIO
CUMMETpPHUIO B BHJE Beepa IMEPECEKAIOIUXCS IUIOCKOCTEH CUMMETPHUH, a BCE, UYTO pacTeT U
JIBUJKETCS TOPU3OHTAIBHO WJIM HAKJIOHHO IO OTHOLIEHUIO K 3€MHON MOBEPXHOCTH, IMOJYUHSIETCS
OunartepaqbHOW CHUMMETpPUM (OAHA TUIOCKOCTh cuUMMeTpuH). OJHAKO H3BECTHO, YTO 3EMHOE
TATOTEHUE BIUSET JUIIb Ha BHENIHIOI GopMy mpupoaHbix Ten. CrienoBaTenbHO, (hopma J1t000ro
00BbEeKTa CBs3aHAa KaK C €ro BHYTPEHHHMMH CBOWMCTBAaMH, TaK M C BHEUIHMMHU (HaKTOpaMH,
BO3/ICICTBYIOIIMMU Ha 3TOT OOBEKT.

CooTHoIIEHNsT BHYTPEHHEH M BHEUIHEW CHMMETPHUM MOJIYYWJIU OTPAXEHHE B MPUHIUIE
cummetpun [1. Kropu. B ynpomienHol ¢popMe OH 3BYYHT Tak: CUMMETPHS IMOPOKIAIONMIECH CPEIIbI
HaKJIaJbIBACTCSl HA CHMMETPHUIO Teja, oOpa3zyromierocs B atoi cpene. [lomydnBmasicst B pe3ynbTrare
dbopMa Tena coxpaHseT TOJIbKO T€ JIEMEHTHI CBOEH COOCTBEHHOW CHMMETPHH, KOTOPbIE COBIAJAOT
C HAJIO)KEHHBIMM Ha HETO 3JIEMEHTaMH CUMMETPHUU CPEBI.

Wnest cummeTpun JISKUT B OCHOBE MHOTHX MCCJIEIOBaHUM COBpeMeHHOW Hayku. Tak, .
Kneitn (I'epmanusi), paccMaTpuBaBUIMI pa3UYHbIE TEOMETPUM KaK TEOPUU HHBAPUAHTOB
ONpeeNIeHHBIX TpyNn MpeoOpa3oBaHHUil, BHEC CYIIECTBEHHbIM BKiIag B (OpMHUPOBAHHE
COBPEMEHHOI'0 TOHATUS CUMMETPHUM, TECHO CBSI3aB €r0 C MOHATUEM MHBApPUAHTHOCTH U TEOPUU
rpymm. Teopembl O. Herepa (I'epmanmsi) TO3BOJIMIIM CBsSI3aTh IMPOCTPAHCTBEHHO-BPEMEHHYIO
CUMMETPUIO  (MHBAapUAaHTHOCTb) YpaBHEHUH MaTeMaTHYeCKOW (HU3MKH C  COXpaHCHHEM
byHIaMeHTaIbHBIX (PU3NUYECKUX BEJIMYMH - SHEPTUU UMITYJIbCA, MOMEHTA KOJIMYeCTBa IBUKeHus. B
JAJIbHEHUIIIEM HCCIIEA0BAaHUE B3aUMOCBS3U MPUHLUIIOB CUMMETPUU C 3aKOHAMM COXPaHEHUS CTaJlo
OJIHUM U3 MarucCTpaJIbHbIX HAIIPABICHUHN pPa3BUTHS PUIUKU.

B xumun 1 OMOJIOrMM Ha MEPBBIM IUIAH YacTO BBIXOAMT AaCUMMETPHS KaK ONpE/IEICHHOE
HapylIeHHEe CUMMETPUH, OCOOCHHO XapaKTepHOE IS >KUBBIX OPraHM3MOB Ha MOJIEKYJISPHOM H
MOP(OJIOTHUECKOM YPOBHSIX UX CTPYKTYPHOU OpraHM3aluu. DBOJIIOIUOHHOE Pa3BUTHE MAaTEPUH OT
MPOCTBIX XUMHUYECKUX COCAMHEHHH K CIOKHBIM OPraHM4YeCKMM M OHOJIOTHYECKUM CHCTEMaM
OOHaApy>KMBAeT OOIIYI0 TEHJICHIMIO YMEHBIIEHHUS CTEIEeHH CHMMETPUU U COOTBETCTBEHHO
BOo3pacTanue acummetrpuu. B.M. BepHaackuil BUien B CHMMETPUHU KITIOY K Pa3elICHUIO )KUBOU U
HEKMBOW INPHUPOABI, YKa3blBas Ha TO, YTO MpPaBU3HA U JIEBU3HA B MUPE KPUCTAJUIOB HE UIPAIOT
NPUHLMIIAAIBHOW DPOJNM, a JUIsl JKUBBIX OpPraHM3MOB HaOmonaercss uHas kaptuHa. JI. Ilactep
1oKa3all, 4To B MPOAYKTaX OMOXMMHUYECKHX MPOIECCOB MpeodafaioT Jub0 mpasble, JH00 JIeBbIe
U30Mephl BemecTBa. B 0000meHHOM BHjie B OHMOJIOTHM YCTAHOBJIEHO, YTO MPOCTPAHCTBO,
3aHMMAEMOE >)KMBBIM BEILLIECTBOM, XapaKTepusyeTcs acummerpueil. Ciaenyer Takke OTMETUTb, UTO B
MUpPE KPUCTAIIOB OTCYTCTBYIOT OCH CUMMETPHUU MATOTO, CEAbMOr0, BOCBMOIO M 00jiee BBHICOKHX
NOPSIZIKOB, @ B MUPE PACTEHUI U MIPOCTEHIINX KUBOTHBIX OHU BCTPEUYAIOTCS JOCTATOYHO 4YacTo.

Bomnpoc 3. O6paTumocTh U reoMeTpruyecKre CBOMCTBA MPOCTPAHCTBA U BPEMEHHU.

Obpamumocms TPOCTPAHCTBA U BPEMEHU - CBOWCTBO, TECHO CBSI3aHHOE C CUMMETPHEH.
Kak HM3BECTHO, B KaXKIyK TOYKY MPOCTPAHCTBA MOXXHO CHOBAa M CHOBAa BO3Bpallathbcs. B aTom
OTHOILIECHUM TPOCTPAHCTBO SIBISIETCS Kak Obl oOparuMbeiM. UTO KacaeTcsi BpEMEHH, TO OOBIYHO
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MOTYEPKUBACTCS €T0 HEOOPATUMOCTh, O3HAYAIONIAS OJHOHAIIPABICHHOE U3MEHEHHE OT MPOIIOTO K
OyaylieMy: HeJIb3sl BO3BPAaTUTHCS Ha3aJl B KaKylO-THOO TOYKY BPEMEHHU, HO HEIb3sI U TIEPECKOYUTH
yepe3 Kakou-1uMb0 BPEMEHHOW MpoMexyTok B Oymymee. OTcroma Aenaercss BBIBOA, YTO BpeMs
COCTABJISIET KaK ObI paMKH ISl IPUYHUHHO-CIICJICTBEHHBIX CBSI3CH.

B Gonee oOmiem Bune pernieHne npoodieMbl 00paTHMOCTH CBSI3aHO C PACCMOTPEHHEM ABYX
MPOTUBOIOJI0KHBIX KOHIEMIIHMI - CTATUYECKOW B TMHaAMU4eckoit [ 13].

CornacHO CTaTHYECKON KOHIICTIIMM BPEMEHH, COOBITHUS MPOIIOTO, HACTOSIIEro |
OyIylIero CymecTBYIOT B U3BECTHOW Mepe oaHOoBpeMeHHO. Kpome Toro, Bce (u3nyueckue 3aKOHBI
WHBApUAHTHBI OTHOCUTEIBHO 3aMEHbI 3HAKa BPEMEHH, MTOCKOJIbKY BPEMSI B YPABHEHUSX JIBHXKCHHUS
KJIACCHYECKOW M KBAaHTOBOM MEXaHHWKH OepeTcs B KBajapaTe. JTO HABOJIUT HA MBICIb, YTO BCE
duznyYecCKre MPOIEecChl MOTYT MPOUCXOIUTh OAMHAKOBO KaK B MPSMOM HAIPaBJICHWU, TaK U B
obpatHom. Ecnam 3TO ACHCTBUTENBRHO TakK, TO MMEETCS MNPUHIUNHAIBHAS BO3MOYKHOCTD,
nepeMeniasich BO BPEMEHH, OKa3bIBaThCA B COOBITHUAX MPOIIJIOT0 WM OyIyIIero, a Takke
BO3BpallaTbCcsl M3 HUX B Hactosimiee. (CraTuyeckas KOHIEMUMS JOMYCKAaeT BO3MOXHOCTD
MOCTPOCHHUS «MAIIMHBI BPEMEHN» U HEKOTOphIe Npyrue 3QPexTrl u mapagokcel. Tak, eciiu TedeHHe
BPEMEHHU 3aBUCHUT OT CKOPOCTH JIBI)KCHUSI €0 HOCHTEIISI, TO MOKHO TIPHHSTH MapajoKc OJU3HEIOB
B TEOPUH OTHOCHUTEIIBHOCTH, O KOTOPOM TOBOPUJIOCH paHee, a MUMEHHO: BO3BpPATUBIIUKCA U3
KOCMHYECKOTO TYTEIIECTBUSI KOCMOHABT IO CYIIECTBY IOMAaJaeT B cBoe Oyaymee, a ero Opar,
OCTaBIIWICS Ha 3emie, BCTPEYAeTCS CO CBOUM TMPONILIBIM. OTH COOBITUS TPOUCXOIST
OJHOBPEMEHHO, T.€. B HEKOTOPHII MOMEHT BPEMEHHM BCTPEYAIOTCS HACTOSIIIEE C MPOUUIbIM H
HacTosmee ¢ OyaymmM. B Takoil BcTpede OTCYTCTBYET CUMMETPHS: OJUH U TOT K€ YEJIOBEK HE
BCTPEYACTCS Cpa3y U CO CBOMM IPOILIBIM, U CO CBOUM OYYITUM.

Eme omun nmpumep. CBeT OT pa3nuyHBIX 3BE3]] JOJETACT 10 HAC 3a pa3Hble MHTEPBAJIbI
BPEMEHH; CJIE0BATEIbHO, 00 MX COBPEMEHHOM COCTOSIHUM MBI HMYETO HE 3HAEM, a M3y4aeM HX
JaJeKoe MpOoIUIoe, IPUHUMAs €r0 32 HACTOsIIEE.

B naykax o 3emuie Takke obcyxparorcs Takue sBieHus. Eme B 1938 r. poccuiickmit
reorpad akang. K.K. MapkoB omucan siBJIeHHE, KOTOPOE€ OH Ha3BaI METaXpPOHHOCTHIO. OHO
MPOSIBJISIETCST B TOM, YTO HACTYIUICHHE W 4YepenoBaHue ¢a3 W CTaauil pa3BUTHS T'E€OCHCTEM
MPOUCXOASAT HECHHXPOHHO B pa3HBIX YacTAX 3E€MHOIO IIapa, AaXKe €ClId 3TU TeOCUCTEMBI
pacronararoTcsi Ha ofHOW ImmpoTe. Hampumep, ycraHoBieHO, 4To (popMUpOBaHUE JIETHUKOBOTO
mTa AHTaApKTUIBI HAYAI0Ch 3HAYUTENIBHO paHbllle, yeM oJieiecHeHne B CeBepHOM MOJyIIAPUU.

B Hacrosmee Bpemsi B Haykax o0 3eMyie 0OCYKIalOT TaKoe SBJICHUE, KaK MOJUXPOHHOCTD,
KOTOpasi MPEANoiaracT OJHOBPEMEHHOE HAINYNE HECKOJIBKHX IJIACTOB BPEMEHHU B OJJTHOM OOBEKTE.
Bce oHU cCyliecTBylOT B HACTOSIIEM, HO, pacrojiarags WX B HEKOTOPOM XPOHOJOTMYECKOU
MOCJIEIOBATEIbHOCTH, MOXKHO CaMble JPEBHUE U3 HUX HA3bIBaTh MPOIUIBIM, CPEAHEH NaBHOCTHU -
HACTOSIIIIMM, a caMble MoJiojble - OyaymmM. [ToTuXpoHHOCTh CBOMCTBEHHA MHOTHUM HPHPOIHBIM
sBiaeHusiM. [loaToMy crarhueckass KOHIENIUMS HE TaK YX HEJNena, KaK €€ WHOTa MBITaloTCs
MPEACTaBUTH [5].

JlnHamuyeckass KOHUEINLMS BPEMEHU MPOTHBOIOJIOKHA CTATUYECKOM: B HEW €CTh JIMIIb
HacTosIIIee, MPOIIIOE CYIIECTBOBAJIO, a OyayIiee TONbKO eie OyaeT cymecTBoBath. K mporuiomy
OTHOCSITCSL BCE T€ COOBITHS, KOTOPBIE YK€ OCYIIECTBUINCH M TMPEBPATHIUCH B TOCIEAYIOIIHE.
bynymue coObiTUsI — 3TO T€, KOTOpPhIE BO3HUKHYT W3 HACTOSIIMX W HEMOCPEICTBEHHO
MPEIIIeCTBYIONMX UM coObITHI. HacTosiee oXBaThIBaeT BCe T€ SBJICHHS, KOTOPBIC pPeaTbHO
CYIIECTBYIOT M CITOCOOHBI K B3aMMOJICUCTBHIO MEXAy coOoi. BizammomelicTBre BO3MOXKHO JIHIIIb
IPU OJTHOBPEMEHHOM COCYIIIECTBOBAHUHU OOBHEKTOB.

B pamkax auHaMH4eCKON KOHIIEMIMA HEBO3MOYKHO MOCTPOCHUE «MAIIMHBI BPEMEHWY IS
nepeMenieHusl B mpouuioe u Oyaymiee. Ecmu Obl myTemiecTBHE€ B MPOLUIOE OBLIO pearbHO
BO3MOJKHBIM, TOTJIa, JOW/S JO HEKOTOPOr0 MOMEHTA, «MalliHa BPEMEHW» Hcuessia Obl BMECTE C
HKHUIIAXKEM, TIOCKOJIBKY B TIPOILIOM MX PEATbHO HE CYIIECTBOBANIO. A MU MyTEIIECTBUU B Oyyiiee
HAJ0 €IIle BOCCO3/1aTh HEKOTOPBIM OYAyIIUHA MHp U3 HUYETO, KYAa-TO «CIPSITaB» CYIIECTBYIOIINMA
MU, YTOOBI 3aT€M BO3BPATHUTHCS B HETO.
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C oToli KOHLENIMER CBsi3aHa HEONPEAEIECHHOCTh IOHSTHSI HACTOSILErO, IOCKOJIBKY
HESICHO, KaKOoil MMEHHO OTPE30K BPEMEHHM MOYKHO CUMTATh HACTOALIUM - MUT, JIeHb WM Oosee
NPOJODKUTENFHOE BpeMs. (DTa mpobiieMa CTOWT W Teped MPEACTABUTENSIMH T'yMaHUTapHBIX
JTUCIUIUIMH, HalmpuUMep COBpEeMEHHOCTh B wucTtopuu.) llpencraBieHuve o HACTOSAMIEM MOXKHO
IpeeNbHO CY3UTh, BBIOMpas Bce Oosee W Oojiee KOPOTKHE OTPE3KHM BPEMEHH U JOBEAs HX [0
MHTEpBaia, JOCTaTOYHOTO [UIsi TOTO, YTOOBI €ro HEBO3MOXHO ObUIO MPUHATH 3a HACTOSIIEE.
[MosiBrsieTcst omIyIeHue, YTo HeT He TOJBKO MPOILIOro M Oyayiero, Ho M Hacrosmero. Bee, uto
OBLT0, — YK€ MPOIIIOe, BCe Mocieaymliee - eme B OyaymeMm. Ho HacTosimee MOXeT ObITh U
pacuIMpeHo B 3aBUCUMOCTH OT COTOCTABIIIEMBIX HHTEPBAJIOB U MacIITab0OB COOBITUS 710 yaca, THS,
roia v T.A.

OOBIYHO TOBOPST, YTO JUIsi OOBEKTOB W SIBICHWW HACTOSIIIEE BpPEMS OXBATBIBACT TOT
MHTEpPBAJ, B TEUEHUE KOTOPOro OHM (PU3UYECKU MOTYT B3aHMMOJECIHCTBOBATH MEXIY COOOM myTeM
oOMeHa BemecTBOM M »Heprueid. Ecmum OBl CKOpPOCTH pacnpoCTpaHEHHsI BO3ACUCTBUI Oblia
OCCKOHEYHOM, TO ATO HACTOSIIEE MPEACTaBISLIO Obl COOOW CKOJIb YTOAHO MaJIbId MUT, JArOIIHI
MTHOBEHHOE CEUYCHHE BCEX COOBITUN BO BCeleHHON - HAcTOAmMX, MpOHuibix W Oymymmx. Ho
CKOpPOCTh PacHpOCTPaHEHUs BO3JECUCTBUI KOHEYHA M, 10 COBPEMEHHBIM IIPEACTABICHUSAM, HE
IpPEBBbIIIAET CKOPOCTH cBeTa B Bakyyme. [losromy (Qusuuecku mposBISiONIeecs BO
B3aUMOJICVCTBUSAX HACTOSAIIEE MATEPUANBHBIX CHCTEM OXBAaThIBAET TOT BPEMEHHOW WHTEpBaJ, B
TE€4YEHUE KOTOPOT'O OHU CIIOCOOHBI MPOB3aUMOJICHCTBOBATD. J[JIsl SIIeMEHTApHBIX YaCTHIl 3TO OyayT
OYEHb Majble OTPE3KU BPEMEHM, HO JJIA | aJakTUKM OHM BO3PACTAIOT 10 COTHM ThICAY JIeT. BHyTpH
ATOTO HACTOSIETO JJII KPYIMHBIX CHCTEM MOTYT YKJIQJBIBATHCS COOBITHS MPOILIOTrO, HACTOSIIErO U
OyIylIero MallbIX CHCTEM, CYILECTBYIOUIMX HAMHOTO MeHblee BpeMsa. TOJbKO ceiuac Mbl
BOCIIPUHUMAEM H3JIYYEHHUE OT 3BE€3]l U TAIAKTHK, UCIYIIEHHOE THICSYM U MUJIJIHOHBI JIET Ha3al.
B3aumoneiicTBusl MeXIy HUMH MOTYT OCYIIECTBISATHCS B TE€UEHHE MWJUIMOHOB JeT B 000OHMX
HanpasieHusax. OTcrola cleqyeT OTHOCUTENBHOCTh NMOHATUA HacTosiero. Ilpu stom u3 cucrem
OyIylIero HUKakux BO3JEHCTBUN U MH(OPMALIMK HE MOKET MOCTYIaTh, KOO 3TU CUCTEMBI €lle He
BO3HHUKJIM, HE 00JaJaloT pealbHbIM CyIIeCTBOBaHHEM. J[eHCTBHE BCeraa MPOUCXOAMT TOJIBKO B
OJIHOM HampaBJI€HUH: OT MPOILIOro K HACTOALIEMY U OT HACTOALIETo K Oirpkaiiemy Oynyiemy, B
KOTOpPOE HAcTosIee MEPEeXOJUT, HO HHUKOraa HaoOopoT. IIpuHATO cuMTaTh, YTO TMOCIEIHEE
MCKJIFOYAETCs 3aKOHOM IIPUYUHHOCTH.

I'eomerpuueckuii aHanu3 MPOCTPAHCTBA ONUPACTCS MPEXKAE BCErO HA UCTOPUYECKUI OIBIT
3eMJIETIONb30BaHM. [lepBble HayuHbIe TEOMETPUUYECKHE MPEICTABICHUS BBIPAXKEHBI B €BKINI0BOM
TEOMETPUM, MO KOTOPOM IPOCTPAHCTBO XapaKTEPU3YETCs TPEXMEPHOCTBIO M H30TPONHOCTBHIO
(HE3aBUCUMOCTBIO CBOWCTB OT HAIlpaBJICHUs), a MpsAMas €CTh KpaTdallliee pPacCTOSHHUE MEXIY
nByMsi ToukaMu. ['eomerpus EBkimaa McXoAMT M3 MATHM aKCHOM, WM moctynaTtoB. boiee Bcero
CIIOPOB Y MAaTEMAaTUKOB BBI3bIBAJ IATHIM MOCTYJIAT, B COOTBETCTBUH C KOTOPBIM M3 OAHOM TOYKH Ha
IUIOCKOCTH MOKHO MIPOBECTU TOJIBKO OJIHY MpPSIMYIO, KOTOpast He OyJeT nepecekaTbes ¢ JaHHOM. B
Hauvane XIX B. Hemerkuit matemMatuk K.®. ['aycc mpusHai, 4To €ciyd 3TOT MOCTYJaT "3aMEHUTb
JPYTUMH aKCMOMaMH, TO MOXHO MOCTPOUTH HOBYIO I'eOMETpHI0. Takue HOBBIE T€OMETPUH ObUIH
noctpoenbl H.U. Jlo6aueBckum (Poccust), b. Pumanom (I'epmanust) u S. bonbsiem (Benrpus). Tax,
JloGaueBckuii u bonbsii JOMYCTHIIM, YTO CYLIECTBYET MHOXECTBO TPSMBIX, KOTOpbIE He
MEePEeCeKyTCs C JaHHOW. PuMmaH, HaAmpoOTUB, 3aMEHWJ MATHIA MOCTYJaT HAa aKCHOMY, COTJIACHO
KOTOpPOM 4epPE3 TOUKY, JIEKAIIYI0 BHE TAHHOM NPSAMOM HA IUIOCKOCTH, HEJb3S1 MPOBECTU HU OJIHOU
napajuieIbHOM, BCE OHU OyIyT MEPECeKaThCs ¢ JaHHOM.

OTU TpeACTaBICHUS HAIJIAJHO WUIIOCTPUPYIOTCS Ha JBYXMEPHBIX TMOBEPXHOCTSX.
EBKknuaoBa reoMeTpust peain3yeTcsl Ha MJIOCKOCTH, reoMeTpusi PumaHa - Ha MOBEPXHOCTH cephl,
Ha KOTOpOH MpsiMasi JIMHUS BBITJBSIAUT KaK OTPE30K JYTH OOJBIIOTO Kpyra, IIEHTP KOTOPOTO
coBmagaer ¢ I1eHTpoMm cdeprl. ['eomerpus JloGaueBcKOoro peanu3yeTcss Ha TaK Ha3bIBAEMOM
ncesnocdepe. ITockonbKy NpPOCTPAaHCTBO WMEET TPU HM3MEPEHUs, TO A KaKIOW TeOMETpHUU
BBOJIUTCS TIOHSTHE KPHUBU3HBI TpocTpaHCTBa (puc. 5.4). B eBKIMIOBON TeOMETpUH KPHBHU3HA
HyneBas, y Pumana - nmonoxxurenpHas, y JlobaueBckoro u bonbsis - oTpuiiarenbHasi, TOCKOJIbKY Ha
OCHOBAaHUU IIATOM aKCMOMBI JIOKA3BIBAETCS TEOpEMa O CyMME YIJIOB TPEyroibHUKA. B reomerpun
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EBknuaa, kak u3BecTHO, oHa paBHa 180°, y Pumana - ona Gompme 180°, a y Jlo6baueBckoro —
MEHBIIIE.

B TpexMepHOM HEEBKJIMIOBOM IMPOCTPAHCTBE KPUBU3HA MPOCTPAHCTBA MOHUMAETCS KakK
OTCTYIUIEHUE €r0 METPUKH OT E€BKJIMJIOBOWM, YTO TOYHO OMHUCHIBAECTCS S3BIKOM MAaT€MaTHUKH, HO
HEBO3MOKHO TMPEACTaBUTh Kak-TO HarisaHo. BmocneactBum Puman mnokasan eIMHCTBO U
HEMPOTUBOPEUUBOCTh BCEX HEEBKJIUIOBBIX T€OMETPHUI, YACTHBIM CIy4ae€M KOTOPBIX BBICTYIAET
reomerpus EBxinaa.

Puc. 5.4. TpeyrosbHHKH Ha MIOBEPXHOCTH: @ — HYJIEBOH KPUBHM3HEI, 6 — MOJO-
JKHTEILHOM, 8 — OTPHIIATENIEHO

[g

A B A*B

a ]
Puc. 5.5. MnmocTpalips K HCIOJb-
30BaAHHIO MCOMETPHH Pumana: a Io-
KOSIILHFCS AT, 6 — IBHAKYILHIiCS

PaccmarpuBas ¢u3nyeckue M TeOMETPUUYECKHE CBOWCTBA IPOCTPAHCTBA M BPEMEHH,
MIOJIE3HO 3aTPOHYTh BOIIPOC 00 MX COOTHOIIECHHM W MPEANOYTEHUH TOW WJIM WHOW T€OMETPHH IS
MOCTPOCHUS KOHKPETHBIX (u3nueckux mojeneit siemeHuid. C 3TOW TOYKM 3PEHHS HWHTEpEecHa
no3unusa A. IlyaHkape, KOTOpBI yTBEp)KIasl, YTO, €CIM IMPOCTPAHCTBO C JIOOOI MPOU3BOJIHHO
3aJJaHHOM reoMeTpuel JONOIHEHO 3aKOHAaMHM (DU3HMKHM, OHO MOXKET OBITh NMPHUHATO AJIS ONUCAHUS
U3Y4aeMOIo SBJIEHHSA. AHAJOTMYHOW TOYKM 3peHus npuaepxkusaics A. OiHmreiiH. Ho ecnn
[Tyankape nmpeniarai BeIOMpaTh OTHOCUTEIBHO IPOCTYIO T€OMETPHIO IMPOCTPAHCTBA U JOMOIHSThH
€e CpaBHUTEIBHO CIOKHBIMU ONHMCAHUSAMH (PU3UUYECKUX 3aKOHOB, TO OHHINTEIH, HA000pOT,
npeuiaraig 0osiee CIOXKHYIH0 TE€OMETPUIO JOMNOJHATH CPaBHUTEIBHO MPOCTHIMH (PU3NYECKUMHU
3akoHaMH [14]. Tak, B TeOpuu OTHOCUTENBHOCTH DWHINTEMHA MCNOJIB3yeTCd reomeTpus Pumana.
DTy BO3MOXXHOCTh HAIJISIIHO HWJUTIOCTPUPYET CIECAYIOIIMN MBICICHHBIM SKCrepuMeHT [22, 23].
[lycte nmudT mOKOUTCS B OTCYTCTBHE TpaBUTaLMOHHOTO mons (puc. 5.5, a). B crenke nudra
CAENAaHO OTBepCTHE A, 4Yepe3 KOTOpoe JIyd CBEeTa MafacT Ha €ro IPOTHUBOINOJIOXKHYIO CTOPOHY;
muHus AB - npsmas. JIudT HaumHaeT IBM)KEHUE BBEPX C YCKOpPEHHMEM g. 3a BpeMms, MOKa CBET
IPOXOJUT PACCTOSHUE MEXKAY CTEHKaMH, JU(T cMellaeTcs BBEpX, U Jyd CBETa IONAJacT HE B
Touky B, a B Touky C (puc. 5.5, 6). Jlunus AC coxpaHseT CBOWCTBO OBITh KpaTyalIImM
paccTosIHUEM MEXAY ABYMs TOUKaMHU, HO 3TO OyJeT He MpsiMasi, a TaK Ha3bIBaeMas Ieo/1e3uuecKast.

1. 4 JIexknus Ne4. MeTozipl OLIEHKH IPOCTPAHCTBA U BPEMEHU

1.4.1 Bonpochl JieKIum:

1. MeTonb! OLIEHKH IPOCTPaHCTBA.
2. MeTo/bl OLIEHKH BPEMEHH.

Bonpoc 1. MeTons! o11eHKH NPOCTPAHCTBA

Hac okpyxarT 00beKTBI, pa3Mepbl KOTOPBIX HECOIOCTABUMBI JPYT € JPYroM: MOJIEKYIIbI U
ConHeynast cucrema, aToMbl UM TaJIaKTHMKM M T.J1. Bce OHM pacnonokeHbl B IPOCTPAHCTBE, H,
CJIEZIOBATENbHO, MOXHO OLICHUTh pPAacCTOSHUS, CBsI3aHHbIE C O3TUMHM oObekramu. IlpuBenem
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HEKOTOpble TNPHUOIM3UTENbHBIE OICHKH, IO3BOJISIOMIKME Oojiee YBEPEeHHO OPHEHTHUPOBATHCS B
OKpyKaroleM npoctpaHctse [3, 7, 15].

MuHuMabHO BUAMMAs IV1a30M JJIMHA CONIOCTaBUMa € TOJIILMHOM Bosoca - okono 0,1 mMM.
Ecnu 6pITh O0JI€€ TOUHBIM, TO HEBOOPYKEHHBIM TJIA30M C PACCTOSHUS HAWITYYILIEro BUJAEHUS (OKOJIO
25 cm) HaOmoaTeNb CO CPEHEH OCTPOTOM 3PEHUSI MOXKET OTIAMYUTH OJHY MEJIKYIO YacTHly (WiIn
JieTajgb 00BEKTa) OT APYTOH, JIMIIIb €CJIM OHU OTCTOAT JIPYT OT Jipyra Ha paccTossHuH okoso 0,08 M.
Yeunutp Haie 3peHHe MOXKET JIyna - coOuparomas JuH3a - WIM CUCTeMa JIMH3 C HeOOJIbLINM
dokycHbiM paccrossaueM (10-100 mm). C ee TOMOIIBIO MOKHO JOOUTHCS yBenuueHus oT 2 a0 S50
pas, T.e. 00BEKT MOXHO PacCMOTPETh B cperaHeM B 10 pas netanbHee.

CBOMCTBO JIMH3BI WM CUCTEMBbl JIMH3 J1aBaTh YBEJIWYEHHBIE H300paKEHUS MPEIMETOB
m3BecTHO ¢ XVI B. Onruueckuid MHUKpPOCKOIl BIIEPBBIE YCHEIIHO IPUMEHUI B Hay4YHBIX
uccnenoBanusax anrmuyanud P. ['yk, ycranoBuBmunil B 1670-X I'T. KJIETOYHOE CTPOCHUE KUBOTHBIX U
pacTUTENbHBIX TKaHeHl. IIpuMepHO B 3TO k€ BpeMs TOJUIaHACKUM Y4eHbI A. JIEBEHI'YK OTKpBLI C
MOMOIIIbIO ONTHYECKOI0 MHKPOCKONA MHUKPOOPTaHU3MbI. Pa3BUTHIO METOJOB MHKPOCKOMHYECKHX
UCCIICIOBAHUN CYIIECTBEHHO CIIOCOOCTBOBaNa pa3paboTka TeOopHHM OOpa3oBaHMs H300paskeHHUN
HECaMOCBETSIINXCSI 00bEKTOB B MUKPOCKOIIaX HeMelKuM (u3ukom J. A66e (BTopas moiosuHa XIX
B.).

CoBpeMEHHBI ONTHYECKUH MHUKPOCKOIN aaeT yBenaudeHue npumepHo B 100-1000 pas.
CrnenoBatenbHO, pa3Mepbl 00BEKTOB, KOTOPbIE MOXHO YBHJIETh B TaKOH MHUKPOCKOII, COCTaBISIOT
0,0001 ™M (107M). PasnuuHble THTIBI ONTHYECKMX MUKDPOCKONOB IpEIHA3HAYEHBl JUIS
OOHapYXEHHUS U U3Y4EHHs] MUKPOOPTraHU3MOB (OaKTepHii, MUKPOCKOIINYECKUX I'PUOOB, BOIOPOCIEH
U BUPYCOB), OPTaHMYECKHX KJIETOK, MEJKHUX KPHCTAJUIOB, ONpEAETCHUS M JETajJbHOrO W3yYeHUs
MUHEPAJIOB, MUHEPAJIBHOTO COCTaBa M CTPYKTYPHI TOPHBIX MTOPOJ U T.1.

Bo3MOXXHOCTH ONTHYECKUX MUKPOCKOIIOB OIpaHUYEHbI pa3pelaoiieil CiocoOHOCThIO, T.€.
CHOCOOHOCTBIO J1aBaTh pasfelibHble M300pakeHUs ABYX ONM3KHX OPYr K APYry TOYEK OOBEKTa.
Jeno B ToM, uTO M3-3a MU(paKIuu cBeTa n300paKeHNUE TOUYKH MPECTABISET COOOH CBETIIOE TSATHO,
OKpPYXXEHHOE KOJIbLIaMH, M TIOCJI€ HEKOTOPOTO YBEIMYEHHs HM300pa)kKeHUs ABYX TOYEK HAYMHAIOT
cnuBarbes. B BUIMMOM cBeTe HUYEro HeJb3s PaCCMOTPETh NMPHU YBEIMUEHUU 00BbeKTa Oosee ueM B
1500-2000 pa3, MOCKOJNBKY JJIMHA BOJIHBI BUAMMOIO CBETa CTAaHOBHUTCS OOIBIIE H3y4aeMOTO
o0BeKTa.

Jnst Toro 4toObl paccMOTpeTh Ooyiee MeNKHe OOBEKThI, HCIOJB3YIOT AICKTPOHHBIH
MHUKPOCKOI - MPHOOpP, B KOTOPOM JJIsl MOJMYYEHUS YBEIUYEHHOTO M300paKEHHUS HCIOJIb3yeTCs
ANIEKTPOHHBIN My4yoK. Pa3pemaromas crnocoOOHOCTh 3IEKTPOHHOTO MUKPOCKOINA B COTHU pa3 BBILIE,
YeM y ONTHYECKOTO0 MHUKPOCKOMa. DJIEKTPOHHBIE MHUKPOCKOMBI MO3BOJSIOT MOJYYUTh C TIOMOILBIO
HaOmoneHuss U ¢ororpadupoBaHUs MHOTOKPATHO yBEeTHWYEHHBIE 00bEKTHl (BILUIOTH 10 10 pa3) u
yBUZIETh 00BEeKThl pasmepoM 10° M. DTu mpubGOpH NAIOT BO3MOXKHOCTH IIPH OHpPEENeHHBIX
YCIOBUSX PACCMOTPETh MUKPOCTPYKTYpY TeJl (BILUIOTH J0 aTOMHO-MOJIEKYJISPHOIO YPOBHS) U T.I.
Ou3nyecKue OCHOBBI AJIEKTPOHHO-ONTHUYECKUX MPUOOPOB ObUIM  3aJI0KEHBI  HPIAHJICKUM
marematukoM Y.P. 'ammibroHOM moutu 3a 100 neT n0 MOSIBIEHUS IEKTPOHHBIX MHKPOCKOIOB,
KOTOpBIE CTAJIA CO3/1aBaThCA B MEPBOM MOJOBMHE XX B., a IIUPOKOE MPUMEHEHUE B €CTECTBO3ZHAHUU
IIOJIYYMJIN YK€ BO BTOpo¥ nosioBuHe XX B. BrIcOKME pa3pelieHns 3TUX MUKPOCKOIIOB JIOCTUTAIOTCS
Onmarozapsi ype3BbIYAHO MaJoON JJIMHE BOJIHBI AJIEKTPOHOB. Heckonbko Oonbline moapoOHOCTH
00BEKTOB MOXXHO paccMOTpETh JIMIIbL KOCBEHHBIMH MeTofamu. Hampumep, B Hacrosiiee Bpems
NPUMEHSIETCS METOJ] U3yUeHHsI OObEKTOB C IIOMOIIBIO PACCESHUS AIEKTPOHOB.

OOparumcst Kk MakpooObekTaM. Eciau JOMyCTHTb, YTO POCT YEJIOBEKa COCTABIAET B
cpeaHeM 1,5-2 M, TO 3Ta BeJMYMHA MPEBBIIAET JUAMETP BOJIOCA HA YEThIpe mopsaka. Pasmepsl
OoJblIel YacTH MPEIMETOB, OKPY)KAIOLIMX HAC, COMOCTaBUMBI C pa3MepaMy YeJIOBEYECKOro Tela,
WHave ObLJI0 OB TPYIHO UMETh C HUMHM JIe0. PaccTossHUs 10 00BEKTOB, HAXOAAIINECS Ha OOJBIITUX
paccTosHUAX (X0JIM, JIeC, MOJIE U T.1.), MO)KHO OLIEHUTH IlIaraMH, T.€. [0 CYLLECTBY CONIOCTaBUTh UX
C pa3MepoM CBOETO Teja. B Takux ciiydasix pacCTOsTHHUE COCTaBISET OT HECKOJIIBKUX KHMJIOMETPOB 10
HECKOJIBKHMX JIECATKOB KHJIOMETPOB. Takum o0pa3oM, HEMOCPEICTBEHHOE BOCHPUSATHE YETOBEKOM
paccTostHME BO3MOXKHO B auanaszoHe ot 0,1 mm mo mpubnusurensHo 100 kM. OreHka pasmMepoB
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KOHTHHEHTOB, a TeM 0OoJiee OKPY)KHOCTH 3eMJIM BpPSAJ JM BO3MOXKHA C MOMOIIBIO maroB. B sTtom
cllydae 1enecooOpa3Ho MOCTYNUTh Tak. ECiM M3BECTHBI CpeAHsisl CKOPOCTh ABMKEHUS HEKOTOPOTO
BUJIa TpaHCHopra (Moe3da, MalllUHbI, CaMoJieTa W Mp.) U BpeMs B NIYTH, MOXHO MOJYYUTb
IIPEICTABIICHUE O IPEONOJIECHHOM pAaCCTOSIHUU: €CIM €XaTb W3 OJHOI0 IMYyHKTa B JIPYyrol co
ckopocthio 100 kM/4 B TedeHue 7 4, TO ACHO, 4yTO ObLIO mMpeomosneHo paccrosaue 700 kM; ecnu
camoneT 3a 9 u goneraetr u3 MockBbl 10 IlerponaBnoBcka-KamuyaTckoro mpu cpelHeil CKopocTu
800-850 xMm/4, TO 3TH HaceleHHBIC MYHKTHI pa3/eleHbl PacCTOsSHHEM HpuOIM3UTEabHO 7500 KM.
Yto0Os1 00s1€TETh BOKPYT 3€MJIH, CaMOJIETy TTOTPe00BaIOCh OBl MPUMEPHO B 5 pa3 OOJIbIIE BPEMEHH,
MOCKOJIbKY €€ OKPYXHOCTh cocTanisieT okosno 40 000 kM. BecbMa TOYHO OKpPY:KHOCTb 3€MJIM U €€
paanyc ynanoch OLIEHWUTH €Ile B aHTUYHOe BpeMs Dpartocheny. OH 3aMeTHII, YTO B JCHb JIETHETO
conHuectossHus 21-22 uions B paiione r. Cuensl (Acyan, Eruner) myun ComnHIla nagaimT OTBECHO, a
B Anekcannapuu, orcrosmieit Ha 800 kM ceBepHee, yron naaenus 7,5° (puc. 5.6). M3 nmpocreimx
TPUTOHOMETPUUECKHUX PACUETOB CIEAYET, YTO OKpYXHOCTh 3emiu cocrasiger 40 000 xkm, a ee
nuametp — okoso 12 000 kM. O1eHUTh PacCTOSTHUE IO HEOSCHBIX TEJl MOYKHO TaKXKe C IMOMOIIBIO
OYEHb MPOCTHIX croco0oB. brmxkaiimm HebecHbIM TenoM s Hac aBisercs Jlyna. Eme Bo 11 B. 1o
H.3. ['mmmapx u3Mepun yroJ, mojJ; KOTOpsIM BHHA T€Hb, OTOpackiBacMas 3emieii Ha JIyHy Bo Bpemst
JYHHOTO 3aTMEHUS, a 3Hasl AUaMeTp 3€MIIH, OH JI0BOJBHO TOYHO OINPEAETHI PACCTOSHUE OT 3eMIIH
no Jlynsl. B Hacrosimiee BpeMs JUisi TaKMX LENEd UCHONBb3YIOT paauoiiokanuio. CurHan pagapa
HalMpaBJIIOT Ha OOBEKT W M3MEPSIOT BpeMs, MPOTEKIIee OT MOCHUIKM CUTHala JI0 BO3BPALICHHUS
oTpakeHHOH BOJHBI. [t JIyHBI 3TO Bpemsi cocTaBUT 2,6 C; ClIeI0BATEIbHO, B OJHY CTOPOHY CUTHAJI
neren 1,3 c. ITockonbKy BOHA pagapa UMEET Ty K€ IPUPOLY, YTO U CBETOBAsA, U PaCIpOCTPAHIETCA
co ckopoctbio 300 000 KM/c, MOXKHO 3aKIIIOYUTh, YTO paccTtosiHue 3emusa JIyHa mpuOIH3UTEIHHO
400 000 kM.

Op6uTa Sgiﬁ | HaOmronenuss 3a  OBHXKCHUEM
J\'ICE:E},ip_ml ot \ —\E-:;:_\v-.\“ IIJIaHET IIO3BOJISIFOT OIpECaACIINTb
b \ OTHOCHTEJIbHBIC pa3Mephl ux opour. Tak,

\ \ e Mepkypuii Bcerna HaOmomaeTcs OIHM3KO

N ot ConHIla, HUKOTJA HE gajiee 23°, T.e.

pamuyc opoutbl Mepkypusi paBeH 0,38
panuyca 3eMHOW OpOUTHI (HEMHOTHUM
‘ , Oonee 1/3 ee pagmyca). AHaJTOTHYHBIM
‘ a CrocoOOM HaxoOUM paanyc OpOUTHI

i : Benepsnr - 0,7 panuyca 3eMHOM OpOUTHI
/ 10CTH 3eMITH

Lk e———

J/ (memHorum Oomee 2/3 ot Hero). Takum
!
Untttira 00pa3oM, MOXXHO TIOCTPOHWTH KapTHHY
3emmm ComHeyHoll CHCTEMEBI, coOIIomast HalIeHHBIE

npornopiuu (puc. 5.7).
Jns  Toro 4roObl y3HaTh HMCTUHHBIN
paauyc OpOUT IJIaHeT, CIeAYeT ONpEeIeNuTh
Puc. 5.7. Haubonwuiue yrioBele OTKIOHEHHS PacCTOAHUE TOJIBKO O OJHO¥ U3 HHX, a OCTaJIbHBIC
Mepkypus 1 Benepsl oTHocHTensHo ColrHIla paccyuTarh I10 YK€ HW3BECTHOM IIPOIIOPIIHH. 3nech
TAKXK€  TIOJNB3YIOTCS  PaJapHbIM  METOJOM.
Hanpumep, 1o Benepbl BpeMsi Mex1y MCIYCKaHHMEM W BO3BpAlllEeHUEM CHTHaja COCTaBiseT S5-15
MUH B 3aBUCUMOCTH OT TOTO, I7ie HaxoAsaTcs 3emuist 1 Benepa Ha cBoux opOutax. CremoBarensHo,
paccrosiHue 10 Benepsl mopsiika MUUIMOHOB KuiomeTpoB. [locie Toro xak ObUIO OMpeesieHo
paccrossHue Benepa - 3emus, oka3anoch HETPYJHO HAMTH M Jpyrue paccrosHus B CoJHEUHOU
CUCTEMe, 3Hasl IPOTIOPIIMY U OTHOCUTEINIbHBIE pa3Mepbl opout. Tak, cBetTy TpeOyeTcs uyTh Oosblie 8
MUH, 4TOOBI foiTh oT ComHna 1o 3emun, T.e. paccrosaue 3emiss — Comuie cocrapisier 150 miuH
kM. Pasmepsl Bceit CoHEUHOW CHCTEMBI TaKOBBI, YTO CBETY JJISI TOTO, YTOOBI MPOUTH €€, HYKHO
114. HecnoxxHo oueHuTh U pazMepsl camoro ConHua. OHO KaKeTcsl HaM TakUM ke, Kak JlyHa, HO
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OHO B 375 pa3 nanblie, u AMaMETP €ro J0JHKeH ObITh B 375 pa3 Gosbliie JIyHHOTO: OH paBeH 1,4 MiH
KM.

OueHUuTh paccTOsHUSA A0 3BE3J MOXKHO HECKOJIbKMMHU MeTofgamu. OIuH U3 HUX CBS3aH C
U3MEpPEHHEM CBETUMOCTH 3Be3a. [Ipenmonokum, uTo 3BE3bl UMEIOT pa3Mepbl, CONOCTaBUMbBIE C
pasmepamu Comana. OTHAKO OTHU U3 HUX CBETAT sipUe, a Jpyrue - ciadee, MOCKOIbKY OTHH 3BE3/IbI
OnmuKe K HaM, IpyTUe - Jajblie. ITO MO3BOJISIET BRIYUCIUTD PAacCTOSAHUS 110 3Be3a. [[ist aToro Hamo
y4eCTh, YTO €CJIM OJTHO U3 ABYX OJMHAKOBO SIPKUX TEJ HAXOAHUTCS HA PACCTOSIHHH, B 71 pa3 OOJbIIEM,
4yeM JIpyroe, To 6osee OIM3Koe Telo KakeTcs B n pa3 spue. Tak, MHTEeHCUBHOCTh cBeTa CoiHIIA B
(MuuoH) pas spue Cupuyca, T.e. CHpHYC HAXOIUTCS B MMJUIMOH pa3 Jdajibllie OT 3eMJIH, 4eM
ComHue. SIpKocTh Opyrux 3Be37, HalpuMep ceMH 3Be3l KoBmia bosbmiolr Measemuubl, B 9 pas
MeHblie sipkocTi Cupuyca; clieJoBaTelIbHO, OHU JIOJKHBI HAXOJIUTHCS €1le B 3 pasa Jajblie.

Hcnonb3ys 3TOT MeTOJ, MOKHO ObLIIO Obl HAMTH paccTOSIHUS 10 BeeX 3Be3. OIHAKO Mbl HE
00s13aHBI BEPHUTHh «HA CJIOBO», YTO 3BE3IbI - Takue ke Tena, kak u Connue. [Toatomy mone3Ho
WCIIOJIB30BaTh KakoW-mnOo wHoW Meroa. B 1830-x rr. anms sToil menmm ObUT MPEIORKEH METOM
napajuTakcoB. DTOT METOA OCHOBAaH Ha MPOCTEUIIEM CIOCO0E M3MEPEHHs PACCTOSHUS 10 KaKOTO-
a1n00 HEJOCTYMHOTO MpPEAMETa: €ro BU3UPYIOT M3 JIByX Pa3HbIX TOYEK U 3aTeM OMPEAeNsioT, Kak
W3MEHSETCS HAlpaBICHHE, B KOTOPOM OH BHJeH. Hampumep, oTnajieHHoe nepeBo OyaeT BUIHO
HEMHOTO B WHOM HamNpaBJICHUH, €CIU MPOiIeM HECKOJIbKO WIaroB MEPHEHAUKYISPHO JIHHHH,
COCUHSIONIEH JepeBO W HaOMomaTens, W, YeM Jalblle JAepeBO, TEM MEHbBIIE HW3MEHUTCS
HampaBjeHUe, B KOTOPOM OHO BUAHO. Mcxoma M3 3TOro M3MEHEHHs, BBIUMCISIOT PAacCTOSHUE 0
nepeBa. llpu mM3MepeHHH PAcCTOSIHUM 1O 3BE31 MCHONB3YIOT 3((deKT BpamieHus 3eMiu BOKpPYT
Comana (puc. 5.8). Tak, 3uM0OI MBI CMOTPHUM Ha 3BE31ly U3 TOYKH, KoTopas Ha 300 MITH KM yaajeHa
OT JIeTHeW Touku HaOmoneHus. [Ipu sTom uist HaOmromaTess 3Be3/la MEPEeMECTHTCS 10 HEOECHOMY
CBOJly Ha pacCTOSHUE, paBHOE AMAMETPy 3eMHON opOuTHl. lHaye roBops, OH YBUIHUT 3BE31Y,
CMECTUBIIYIOCS Ha YTOJ, IO KOTOPBIM BHJIEH JUAMETP 3€MHON OpOUTHI CO 3BE3/Ibl. ITH CMEIICHUS
KpaliHe MaJibl, HO ye Ooisee 150 mer Hazag ObLIM CO37aHBI MHCTPYMEHTHI, CIOCOOHBIE U3MEPATH
CTOJIb MaJible cMmerieHusi. OKa3ajaoch, YTO TaKUM METOJIOM MOKHO H3MEPUTh PACCTOSHUE 3BE3,
oTcrosnmx He 6oee uem Ha S0 cBeTOBBIX JieT. (CBETOBOM roj] - €AMHHIIA U3MEPEHUS MEK3BE3THBIX
pacCTOsHMIA; TyTh, KOTOPBIA CBET MPOXOAMT 3a rof, T.e. 9,46 - 10'2 xm.) Ha sTom paccrosnum
Haxoautcs okoio 300 3Be3n. bmwkaitmme ot Hac 3Be3nbl (IIpokcmma, Anbda B co3Be3nuu
[lenTaBpa) HAXOMATCS HA PACCTOSTHUU MTPUOITU3UTENHHO 4 CBETOBBIX JICT.

oy S sty

Kaxyweecsa -
CMelLleHHe

3eMis 3emust
3UMOIH JIETOM HaGnionatens Ha 3emue
frriviys
a 7]
Puc. 5.8. M3amMepenue paccTOsIHHS JO 3Be3/(bl METOJIOM IapallyIaKCOB: d — H3-
MEHEHHWE yIia 3penus Habmiojarens B TEYCHHE MOIYroja, 6 — Kakylieecs cMe-

LIEHHE

CMmenieHrie MHOXKECTBA 3BE3J] CIHUIIKOM Majlo, YTOOBI €ro MOXKHO ObLIO M3MepHuTh. [Ipu
9TOM OILCHKY MCK3BC3AHBIX paCCTOHHI/Iﬁ Mo CBCTHUMOCTHU BBIIOJHAIOT IIYTCM CPABHCHUS 3BC3[
OJTHOTO IIBETA, KOTOPBIE HE CIUIIKOM Pa3IN4aloTCs MO pa3Mepy.

OI.[GHI/IB MCXK3BC3IHbBIC pacCToOsAHUA, MOXHO OLCHUTH MMPOTAKCHHOCTD IMyCcTOoro
MPOCTpaHCTBa MexAy Hamied COoTHEUHON CHCTeMOW M OJHOW W3 Onmmxkaimmx 3Be3a - Cupuycom:
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oHO B 1 MIIH pa3 Gonblre paccTosHus oT 3emmu g0 ConHia, T.e. nopaaka 10'* kM. Ceery Tpebyercs
npumepHo 10 yiet, 9ToOBI MPONTH ATO paccTosiHue. Ecam ydecTh T€ HECKOJIBKO YacoB, 32 KOTOPHIC
cBeT mnpoxoauT CONHEYHYI0 CHUCTEMY, TO MOXKHO MOJIYYUTh NPEJICTABICHUE O PACCTOSHUAX IO
OJIVKAMIIINX 3BE3I.

OneHuM pacripesiesieHue 3Be3]] B npocTpancTBe. Habmonast 3a 3Be3HBIM HEOOM, MOXKHO
YBUIETh, UYTO CJAOBIX 3BE3Ml Topa3no Oosbllle, YeM SPKUX, U OHH paclpeleieHbl Mo HeOy
HEPABHOMEPHO.

B camom MieyHOM MyTH HJIM OKOJIO HEro Cila0bIX 3Be3]] 3HAUUTENBHO OOJjbIle, YeM B
OTJAJICHHBIX ydacTkax HeOa. Ecmu cMOTpeTh B HANpaBICHHWU, CHIIBHO yHaJeHHOM OT MIe4yHOro
MyTH, MOKHO 3aMETUTh HEKOTOPOE KOJIMYECTBO SIPKUX 3BE3]l U MOUYTH HE YBUAETh OUYEHb CIAOBIX.
Takum o0pa3oM, 3Be3[bl HE paclpelesieHbl B MPOCTPAHCTBE PaBHOMEPHO, a COCPEJOTOYEHBI Ha
ydacTke, umeromeM Bua miockoro aucka. Hama ConHeuHas cucrema HaXoOuTCs IE-TO B 3TOM
JTUCKE.

MOXHO OLIEHUTHh pa3Mepbl JHCKA, BHYTPU KOTOPOTO HAXOIATCA BCE 3BE3[bl, BUIUMBIC
HamMU Ha HeOe. V3BecTHO, UTO SIPKOCTH 3BE3/, €Ie BUIUMBIX B HAMPABICHUU ILIOCKOCTH MIIEUYHOTO
nyty, B 100 pa3 ciabee, ueM 3Be3/, BUAUMBIX B IEPIEHANKYISIPHOM HAIIPaBJIEHUU; CI€I0BATEIbHO,
paanyc AMCKa IOJDKeH mpuMepHo B 10 pa3 mpeBbimarh ero TONMIUHY. SpKocTh Hanbomee cradbIx
3Be3q MieuHnoro mytu mpubauszutenbHo B 100 mutH pa3 menbie spkoctd Cupuyca, T.€. OHH
noikHbl HaxoauThess B 10 000 pa3 manemie ot 3emiu, yem Cupuyc, — Ha paccrossauu 100 000
CBETOBBIX JIeT. TakuM 00pazom, U3 pacrHperesieHus caabblX U SPKUX 3Be3] 10 HeOy CIeqyeT, YTo
3Be3/Ibl 00Pa3yIOT KPYroBoil muck auameTpoM 10° CBETOBBIX €T M TOMILMHON 10 CBETOBBHIX JIET.
[Tpruem ConHeyHas cucTeMa HaXOJUTCS NMPUMEPHO HA CEPEeIMHE paauyca. ITO CKOIUICHHE 3BE3]l
Ha3bIBACTCsl TaJlaKTUYECKON cucreMoil minm Hamed [amaktukoil. CpenHee pacCTOSTHUE MEXKAY
3Be3MaMd B Hed — OKoi0 10 CBETOBBIX JIET. OTO MHO3BOJISIET OLIEHUTH KOJIWYECTBO 3BE3l B
lanakruke - okono 50 mupa. pyrue onenku garot uudpy 100 mupa 3Be3 .

B Hacrosimee Bpemsi M3BECTHO, YTO B COCTAB | 'ajJakTHKU BXOAAT HE TOJBKO 3BE3/bl, HO
TaKke Ta3bl U MbUIb, KOTOPBIE 3aTPyAHSIOT NPUMEHEHUE PACCMOTPEHHOTO METOJa HU3MEpPEeHUSs
paccTostHMI. 3Be3/1a, BUAUMAs Yepe3 CIIOH raza W MbUIH, KaXKeTCs cliadee, U Mbl MOXKEM OIIHOOYHO
3aKJIIOYUTh, YTO OHA JaJIbllIe OT HAC, YeEM Ha CaMOM Jelie. DTy TPYAHOCTh MO3BOJISIIOT IIPEOAOIETh
npyrue wmeronbl. C MX TOMOIIBIO YCTAHOBJIEHO, YTO 3BE3[bl COCPEIOTOYEHBI B OOJIBIINX
CIUpalbHBIX PYKaBaX, BHIXOASIINUX U3 LIEHTPA JUCKA U 3aKPYUEHHBIX B €r0 MJIOCKOCTH.

Kpome nameit [ManmakTuku CymiecTBylOT W APYrH€ 3BE3IHBIC CKOIUICHUS, HAIPUMED
TyMaHHOCTh AHIPOMEIbI, KOTOpas Mpu HAONIONEHUM B CHIBHBIM TENECKON BBIMISIUT Kak
CKOIIJICHUSI 3BE€3[l, PACIOJOXKEHHBIX B BHJIE€ TakoW >ke IUCKOOOpa3HOM chupayd, Kak Halla
lanaktuka. KonmndecTBo TakuxX rajlakTUK OYeHb BEITUKO. PaccTosiHMe 10 HUX MOXKET OBITH OLIEHEHO
UCXOJSl U3 KaxKyllewcs sipkocTu 00bekToB. Hampumep, monHas sipkoCTh TYMaHHOCTH AHAPOMEbI
NpUOTU3UTENFHO TakKas ke, Kak y cpenHeid 3Be3bl, ynaieHHoW Ha 10 cBETOBBIX JeT. MoluHble
TEJIECKONBl MOKA3bIBAIOT, YTO 3BE€3Jl B ITOM TrajaKTUKE NMPUMEPHO CTOJBKO K€, KAK U B HAIEH,-
okono 50 mipa. B Takom ciydae sta TymMaHHOCTbh B 50 MipA pa3 sipue OTIENbHOM 3BE3/bl Halllel
I'anaxtuky. Torma paccTosHUE 0 TYMaHHOCTH AHIPOMENB! IOKHO OBITH B KopeHb u3 (50 x 10°)
pa3 GoJblie, 4yeM 10 OnmKalmnx 3Be3/, T.€. onpeenseTcs Kak npoussereHrne 10 cBeTOBBIX JIET Ha
kopesb u3 (50 x 10°), uTo 1aeT 0KoMO 2 MITH CBETOBBIX JieT. Iloyuaercs, 4To pacCTOsIHUE OT Haleit
lanaktuku 1o cocemHeit mpubausutensHo B 20 pa3 OGonbine auamerpa Hameil ['amaktuku. Cser,
NPUXOIALIMNA OT TYMAHHOCTH AHJPOME/IbI, MOKUHYN €€ TOIJa, KOI/a Hally 3eMIII0 HacCessuIu ellle
HE JIIOMU, a HX 00e3bSHOMOMOOHBIE TpeAKd. MHOXKECTBO CIUPAIBHBIX TYMaHHOCTEH MOXHO
YBUJETh C MOMOIIBIO TEJIECKONOB. VM3BECTHO 0 MMJUIMOHAX TAaKWX TYMAaHHOCTEHM, U PACCTOSHMS
MEXAY HUMH JIOCTUTAIOT HECKOJIBKUX MUJUIMOHOB CBETOBBIX JIET.

BosHukaer Bompoc: a ecth Ju npeaen y camoi Beenennoit? Ha Hero moMoraer OTBETUTH
OTKPBITBIA B MEPBOH monoBrHEe XX B. QakT «pa3OeraHus» rajakTHK. AHAIU3 CIIEKTPOB raJlaKTHK
MoKa3aj: 4eM JaJibllie HaXOJATCS OT HAC TaJaKTUKU, TeM ObICTpee OHM yasstoTcs. J{erno B Tom, 4yTo
P U3yYCHHUH CIIEKTPOB 3Be37] OBUIO BHISBICHO OTCYTCTBHE B HUX OINPEACICHHBIX YaCTOT - TEMHBIC
JUHUHM B CIIEKTPE, KOTOpPbIE DPACIIONIOKEHBI KaK pa3 Ha TeX MecTaX, IJle Haxoauscs Obl CBET

54



COOTBETCTBYIOIIEH YacTOTHI, €CITM ObI OH HE TOIVIOMIAICS XOJOJHBIM Ta30M Ha MOBEPXHOCTH 3BE3.
Hanpumep, B OONBIIMHCTBE 3BE3AHBIX CIIEKTPOB HAOMIONAIOTCS JBE TEMHBIE JUHUHU B (PHOJIETOBOM
4acTH, YKa3bIBAIOIINE Ha MOTIIONICHHE ra3000pa3HbIM KallblleM. Te jke TEMHbIC TUHUH B CIIEKTpax
HAOJIOIal0TCA B CIIEKTpaX ralaKkTHK, TaK KaK UX U3JIydeHUe IPeCcTaBiseT co00il cyMMy U3NTydeHus
BCEX BXOISAIIMX B HUX 3Be3[. OAHAKO 3THU JIMHUM HAXOIATCS HE NPH OXUIAEMOM 4YacTtoTe, a
CMEIIEHbl B CTOPOHY MEHBIIUX 4YacTOT. Takoe CMEIIeHHE YacTOThl MOXKHO HCTOJKOBAaTh Kak
CJIEJICTBUE JIBIDKEHUSI OOBbEKTa OTHOCUTEIHHO HAOIIONATENs, TOCKOJIBKY IPU yAaJleHUU MCTOYHUKA
cBeTa OT HaOIIoJaTesnsl ero 4yacroTa yMeHbIIaeTcsl (MOXKHO CPaBHUTH CO 3BYKOM aBTOMOOUIIBHOTO
CUTHAJIa, KOTOPBII KaKeTCS HIKE, KOTJAa aBTOMOOWIB yhansercs oT Hac). CMelieHHe 4YacTOTHI
IPOMOPLUMOHAIIEHO CKOPOCTH M IO3TOMY MOXET CIYKUThb Ui ONpEIeNieHUuss CKOPOCTH
YAQISIOMUXCS 00BEKTOB.

CwMmenieHre 4acToThl CBETa OT OTJAJCHHBIX TJIaKTUK TPAKTYIOT KakK J0Ka3aTeiabCTBO TOTO,
YTO OHHU yHaustoTca OT Hac. CKOpPOCTh 3TOr0 JBHMIKEHHUS MPONOPLUHOHATBHA PACCTOSHUIO 10
rajakTUK. JIBYokeHHWe ONMMXKaWIIedl TallaKTHKW, HalpuMep TYMaHHOCTH AHAPOMENbI, MOUYTH
HEBO3MOXXHO OOHAPYXUTh, HO TAJIAKTUKH, OTCTOSIINE OT Hac Ha 100 MITH CBETOBBIX JIET, YNAJSIOTCS
co ckopocThio 0koJio 3000 km/c. CBs3b MEXAY CKOPOCTBHIO M PACCTOSTHUEM BIIEPBHIC YCTAaHOBHII
amepukaHckuii acrponoM D.I1. Xa66m B 1929 . Ha puc. 5.9 npencraBnena nociaenoBaTenbHOCTh
OLICHOK PacCTOSIHUI, pacrloioKEeHHBIX B MOPSIKEe UX Bo3pacTaHus. B HacTosiiee Bpems Haunbolee
CUJIbHBIE TEJIECKOIbI MO3BOJSIOT pa3jinyarh TaJlaKTHKW, YOAJICHHbIE Ha 3 MJIPA CBETOBBIX JIET U
«yoeraromue» ot Hac co ckopocThio 90 000 KM/c, UTO COCTABIISIET TTOYTH TPETh CKOPOCTH cBeTa. B
Hayase 1960-x rr. ObuIM OTKpPBHITHI KBazapbl. CaMblii JaleKkuii M3 W3BECTHBIX HBIHE KBa3apoB
HAXOJUTCS OT HAC Ha PACCTOSIHUU OKOJIO 8 MJIPJ] CBETOBBIX JIET.

TakoBel pa3Mepel JOCTYIIHOM B HACTOSALIEE R
BpeMs HalllUM HCCJIEI0BaHMAM YacTh BceneHHo. (o

Takum 06pa30M, MOXXHO CO31aBaThb BCEC oosee u I'panuue Beenennoii
Oosiee MOIIHBIE TEJIECKOIBI, MBITAICh HAOIIONATh T
yAQJIIEHHbIE TaJaKTHKH, OJHAKO TOCIeAHUe OyayT o BvKaifias ranakTia
«yberatb» OT Hac CO CKOpOCThIO, Bce Oosee
npubmKaroneics K CKOpocTH cBera. Yem Onmke o L
CKOPOCTh OOBEKTa K CBETOBOHM, TEM MEHbIIE OydeT ero Biunkaiimas speama (Tpokcuma LienTanpa)
SPKOCTh, TEM MEHEE 3aMETHBIM OH crTaHeT. [loaTomy 6 £ :’?l:;ifl:)[:’:]stljﬂ\:ou
€ClIM Jaxe U CYUIECTBYeT MHOXECTBO TajlaKTHK, "
yIaJeHHbIX Ha paccTosiHue, Oonbiiee 10 MIpa CBETOBBIX
JIET, HAM HE YIaCTCs UX YBUIETh: OHU YIAISIOTCS OT Hac 10"
HACTOJIBKO OBICTPO, YTO WX CBET HHUKOTJA HE CMOXKET : Paccroanite 3emi — Jlyna
JOCTHUYb 3CMJ'H/I. 10 Pacerosuune MockBa — ApXaHTenbcK

Bonpoc 2. MeTons! o11eHKH BpeMeHH!

OueHuM BpPEMEHHBIE HWHTEPBAIBI PA3TUYHOMN
nnurensHoctu [3, 7, 8, 15]. CpaBHUTENBHO Majoi u M ol Bt ng
XOpOIIO  BOCHPUHUMAEMON  YEJIIOBEKOM  EIWHHIIEH
BpPEMEHH SBISIETCS | ¢ - 3TO MPUOTU3UTETHHO UHTEPBAT
MEXAy IByMs yaapamu cepana. Hambomee KopoTkuit Gr IR T
MPOMEXKYTOK BpPEMEHH, BOCHPHUHUMAEMBIN YEIOBEKOM,
coctaBisier 0,1 ¢ (WIUTENBPHOCTH MIETYKA TATBIIAMH). 10 ;j:-__‘ﬁ{;g:_:g’;ﬁ‘;a_mm_m
Taxke W3BECTHa CIOCOOHOCTh TJIa3a  pa3IUyvaTh 10
OTHeNbHbIe U300pakeHusa. Tak, eciaM KHUHOIUICHKY
IIPOTATUBATh CO CKOPOCThIO MeHee 14 kxaapoB B 1 ¢, TO oL e
YeJIOBEK  pa3IU4UT  OTAedbHble  Kaapbl. (CmeHa
U300pakeHHsI CO CKOPOCThIO 24 Kajpa B 1 ¢ IpUBOIUT K
BO3MOKHOCTH BHUJIETh HEMPEPHIBHOE M3MEHEHUE ABJICHUMW, a 25-U Kaap yKe€ HE BOCIHPUHHUMAETCA
IJ1a30M.

Pagmyc Haweit ManakTuku

Paccrosnue 3emna — ConHue

](]5 1 KM

]l] — leMm

Paguyc atomHoro anpa

Puc. 5.9. lnanazoH paccTosHHi B0 BeenenHoii
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Pa3BuTHe Hayku W YeNOBEUECKON MPAKTHKU MPHUBEIO K MOTPEOHOCTH HM3MEPSTH BpeMs,
COCTAaBIIAIOIIEE THICSUHbIE, MHUIMOHHbIE, MUJUIMAPAHbIE W Jake OWUTMOHHBIC HOJH CEKYH[BI.
Hanpuwmep, B Teuenue 1 ¢ OeryH mpoasuraercs Ha 5—10 M U COBEpIIACT MHOTO CIIOXKHBIX
JBUKEHH, U3 KOTOPBIX KaX10€ JJIUTCS JIHILb COThIE IOJIM CEKYH/Ibl; OT IPaBUIBHOCTH MOCTPOCHUS
ATHX JIBWKCHHUN 3aBUCHUT ero mobema. B aBTOMOOWIEHOM JBUTAaTENe B JENaeT HECKOIBKO THICSIY
000poTOB B 1 MUH: B TE€UEHHE COTBHIX JOJIEH CEKYHJIbl B JBUTATENIC PE3KO MEHSIOTCS JaBJIEHUE U
MEXaHUYECKOE HAIPSKEHUE, UCIIBITHIBAEMOE OTJICIbHBIMU JI€TAJISIMH.

Jlnia omnpenenenust reorpaduyecKkux KOOpAUHAT, B MEPBYIO OYepellb JIOJITOThl MECTHOCTH,
HE00XOJJMMO TOYHO 3HATh BpeMs B m3MepseMoil Touke. Omubka B OTCYeTe BpeMeHH, paBHasi | MuH,
IpU OMNpPENEICHUH JONATOTHl Ha IIUPOTE HKBATOPA COOTBETCTBYET MCKAXKEHUIO paccTOsiHUS Ha 27,6
KM, ommOKa B 1 ¢ Breder 3a coboit nckaxkenue Ha 460 M u ommbOka B 0,001 ¢ - Ha 0,46 M. B psne
CIIy4aeB ONpEIENATh KOOpAUHATHI TpeOyeTcs C BBICOKOM TOUHOCTHIO. Hampumep, B reosnoruu
oOcyxkaaercss pobiiemMa MepeMenIeH!sT OJHUX MAaTepPHKOB MO OTHOMIEHUIO K ApyruM. CKOpocTh
nepeMenieHus OOBIYHO HE€ TIPEBBIIIAET HECKOJIbKO CAHTUMETPOB B ToA. UYUTOOB H3MEpUTH
NepeMEIICHUE OJHOM TOYKM MO OTHOILIEHUIO K JPYrod Ha 3€MHOM IIape, CieayeT MPOU3BOAUTH
3aMephl B TEUEHUE HECKOJIBKUX JIET, 00ecreunBasi MOTPeIIHOCTh ONpeieIeHUs] MOMEHTOB BPEMEHU
MOPsI/IKA THICAYHBIX JTOJIEW CEKYH/IBI.

Jis Toro 4yToOBl M3MEPATH Bpemsi, TpeOyeTcsl BbIOpaTh CUCTEMY OTCUETa, HAYyYUTHCS
XpaHUTh W TEpelaBaTh TOYHOE BpeMs. Jlonrue rofpl €IUHCTBEHHOW CHUCTEMOW OTcUeTa ObLIOo
BpallleHHe 3eMJIM BOKPYT CBOeil ocu 1 BOKpyr CoiHIIa, HO 0Ka3aJioCh, YTO ATOT ATAJOH BPEMEHU HE
BCErJa JOCTarouyHo To4yeH. [leno B ToMm, 4To opbuta 3emiu MpeAcTaBiseT COOOM AILTUIIC, B OJHOM
u3 ¢pokycoB kotoporo Haxonutcs Comnile. Benenctsue storo 3emitst To Oimke, TO Aaiblle OT HETO
U COOTBETCTBEHHO IBMXKETCS TO ObICTpee, TO MemiieHHee. J[BmkeHHe 3eMiIu BOKPYT CBOEH OcHU
TaK)K€ HEPAaBHOMEPHO, B YaCTHOCTHU ce30HHas HeperyiasapHocTh aocturaer 0,001 c. Ilostomy B
1960-x rr. MexxayHapoaHblii KOMUTET MEP M BECOB IPUHAJ PELICHUE HCIIOJIB30BaTh B KAaueCTBE
ATAJIOHa aCTPOHOMHUYECKHE aTOMHO-JTy4deBble lie3ueBbie yachl. [Ipu atom 1 ¢ = 9 192 631 770
NepuojaM H3JIy4eHHs, COOTBETCTBYIOIIErO NEPEXOAy MEXKIY JBYMSI CBEPXTOHKHUMH YPOBHSIMHU
OCHOBHOTI'O COCTOSHUS aToMa 1e3us-133.

OOBIYHBIN CTPENOYHBIA CEKYHIOMEp H3MEpsieT MPOMEKYTKH BPEMEHH MEXIY JBYMs
MOMEHTaMu ¢ mnorpemHocteto 10 0,1 c¢. DJeKTpuYecKuid CTPEJIOUYHBIM CEKyHIIOMEp ¢
BpaIIalOUUMUCA MEXaHUYECKUMU YaCTSIMHU TTO3BOJISIET MPOU3BOAUTH OTCUET MIPOMEKYTKOB BPEMEHU
¢ morpemHocThio 0 0,01 c¢. Omnenka Oosiee OBICTPHIX MPOIECCOB C MOMOIIBIO MEXaHUUYECKHUX
YCTPOMCTB 3arpyldHEHa, TaK Kak WX JAeranu oOmagaroT Oonbinol wHepuueid. CoBpeMEHHBIE
TEXHOJIOTMHM, OCHOBAaHHbIE HAa M3MEPEHUU KojeOaHWW aTOMOB, MO3BOJSIOT JOCTUTaTh TOUHOCTH B
npenenax 1072 - 10c, T.e. ¢ MakcumanbHol ommbKoi B 1 ¢ MpU U3MepeHHH MHTEpPBaIoB OT 30
TEIC. IO 3 MJIH JIET.

s m3ydeHuss OBICTPBIX MPOLIECCOB CYIIECTBYET TOCTAaTOYHO OOJBIIOE KOITHYECTBO
METO/IOB: CHelHalibHasi KUHOCHhEMKA, ONTHYECKHE YCTPOMCTBA, 3JEKTPOHHBIE H3MEPHUTEIbHBIC
cXeMbI U T.1. [{s uccnenoBanus psia 9Ype3BbIYARHO OBICTPHIX SIEPHBIX MPOLECCOB MPUMEHSIOTCS
paznmuunoro tuna cuetyrku (I'eiirepa - Mronnepa, CHUHIMIIISITAOHHBIN U TIp. ).

B psane cimydaeB TpeOyeTcss HE TOIBKO HM3MEPATH HHTEPBAIBI BPEMEHH MEXIY ABYMS
COOBITUSIMM, HO M TOJy4yaTb HEMPEPHIBHYIO 3alHCh OBICTPBHIX MPOLECCOB C IOMOUIBIO
3aIMHCHIBAIOIINX YCTPOUCTB. i 3amUCH HE OYeHb OBICTPHIX MPOIECCOB MPUMEHSIOT CaMOIHUCIIHI
Pa3IUYHBIX THUIIOB CO CKOPOCTBIO ABMIKEHUS JICHTHI OT HECKOJIBKHX CAHTUMETPOB B CYTKH [0
HECKOJIbKUX METPOB B CEKYHAY. JJisi yBeNMYEHUsI CKOPOCTH 3alMCH YMEHBIIAIOT BEC MOJIBUIKHBIX
yacteil mpubopa. Tak, B nuieidoBoM ocuuiuiorpade s 3alMucH BMECTO CTEPXKHS C TIEPOM
UCIIOJIB3YeTCA JIyd CBETa, YTO IIO3BOJSIET 3alUCHIBATh W3MEHEHUs BEIWYHMH, MPOUCXOASIINE B
TEUEHHWE THICSUYHBIX U JECATUTBICAYHBIX Jojeil cekyHabl. Camonucusl U 1uuieidoBbie
ociorpadsl MPUMEHSIOTCS B CEHCMOJIOTHH ISl 3alMCH YIPYTUX KojdeOaHWW 3eMHOU KOpHI, B
OMOJIOTMM ¥ MEIWIIMHE - JJIS 3allUCH TOKOB cepana (dnexkrpokapauorpadus) m t.a. [Iporeccsr,
MPOTEKAIONINEe ¢ eme OoNblIell CKOPOCThI0, (UKCHUPYIOT C MOMOIIBIO 3JIEKTPOHHO-TYYEBOTO
ocmiorpada, rae 3amuch MPOLECCOB OCYIIECTBISETCS IMOCPEICTBOM Iydka 3JIeKTpoHOB. C
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MIOMOIIBIO TAaKOTO OcHmIIorpada yaanoch NoApoOHO U3yYUTh TPO30BbIe paszpsabl. Oka3zanock, YTO
CKOPOCTbh JBUKEHUS MOJIHMM COCTaBisieT okono 0,1 ckopocTu cBeTa, mpUYeM MOJIHHS JIBHIKETCS
TOJYKaMH: CHayajla OHa MpoOMBaeT mepen coO0OW Y3KHMH NPOBONALIMNA KaHaJ, O>JICKTPU3YS
OKPY)KAIOIIMA BO3/IyX, TOTOM IO 3TOMY KaHAJIy YCTPEMIISIETCS OCHOBHOM pa3psll, pacIIUPSIOIINMA
€ro, 3aTeM BHOBb ITPOOMBAETCS Y3KHI MPOBOJAIINI KaHAT U T.]I.

s ¢ukcanuu OBICTPBIX SBICHUI MCHONB3YIOT KMHOChEMKY. Kak yxe roBopuiock, npu
0OBIYHOM KHHOCHEMKE B | ¢ monydaroT 24 OTAeNbHBIX Kajapa. i momydeHus 3aMeJIEHHON CheMKH
CKOPOCTh JIBUKEHHUS JICHTHl B KHHOCHEMOYHOM anmnapare yeanuuBaercs 10 120-240 kaapos B 1 c;
OpU JIEMOHCTPALIMU TakKoro QuibMa CO CKOpOCThi0 24 kaapa B 1 C JBWXKEHHS BCeX Tell
MPEICTABISIIOTCS 3aMEYICHHBIMU. DTOT METO/I KWHOCHEMKH MO3BOJIUI BBISIBUTH OCOOEHHOCTH psijia
IPOIIECCOB B JKMBOM M HEXHBOW INPHPOJE: MPOLECCH pa3pylieHus M AeGopMaIiy pa3iIndHbIX
MaTepHuayioB; pa3pylleHHe MMOYBbI MPH MaJICHUU Kalelb JOXKIS; 0COOCHHOCTH IMO0JIeTa HACEKOMBIX;
cnoco0 3axBaTa XaMeJIEOHOM IMPHUMAHKH; JTAaHHBIE O CTPOCHHMU OBIOLIETrocs CepAla >KUBOTHOTO, a
TaKk)ke 0 paboTe OTIENBbHBIX MBIIICYHBIX BOJOKOH Cepilla 10 M TOC]e HapylIeHHUs ero paboThl;
JTaHHBIC JUTSI PEeIICHUS 3aad OaJUTUCTUKHY, HAlpUMep TP U3yYSHHUH TI0JIeTa CHapsa MOCIie BhUIeTa
€ro W3 Jayjia Opyaus, MEXaHW3Ma MpOoOMBaHUSA OpOHM M T.II. B coBpemeHHBIX (oTorpaduuecKkux
YCTPOMCTBAX pa3pellarolee BpeMsl yIaioch JOBECTH 10 MUJUIMAPIHOMN 10U CEKyHIbl. DTO 3HAYMT,
YTO MOXHO 3a(pUKCHpPOBATh Pa3HOCTh BO BPEMEHM MPHUXOAA JBYX CBETOBBIX JIy4el C pa3HOCTBHIO
X07a MeHbIle 1 M.

Eme 6onee OpicTponericTByIONME MPUOOPHI TOTPEOOBATUCH MPU N3YUCHUH JIEMEHTAPHBIX
YaCTHI, aTOMHOTO si/ipa U siACpHbIX peakuuil. Hampumep, MHOTHE paguoaKTUBHbBIE U30TOIBI UMEIOT
Yype3BbIUAHO Mallblii mepuoa monypacnaga (IpPOMEXKYTOK BPEMEHHM, B TEUEHHE KOTOPOTO
KOJIMYECTBO PaJMOAKTUBHOTO BEIIECTBA YMEHBIIAETCS BJIBOE), HEOJWHAKOBBIM Y Ppa3IMUYHBIX
M30TOIOB OJIHOTO U TOTO K€ AJIEMEHTA: MEPUoJ nmosrypacnaaa moiaonus-210 cocrasisier 138,3 nus,
nononus-216 — 0,16 ¢, nononus-214 - 1,58-10* ¢, mononns-213 -cero ymmb 4,2 - 10° ¢, a
nononns-212 - 3 107 c. HekoTopble >7IeMEHTapHBIE YACTHIIBI, HANPUMEP INPUCYTCTBYIONIHME B
KOCMHUYECKOM H3JyYEHUHM ME30Hbl M THUIIEPOHBI, KpailHE HEYyCTOWYMBBI; TaK, CpPEIHSS
POJOJKUTENBHOCT KU3HH MIOOHOB COCTABIISIET MWUIMOHHBIE JOIM CEKyHABL. Jlpyroil mpumep
O4YEHb OBICTPBHIX MPOLIECCOB — MEPeXo]] BO3OYKICHHOTO fapa B HOPMAJIbHOE COCTOSHHE, TpU
KOTOPOM HCITyCKalOTCSl TaMMa-KBaHThl. B 4acTHOCTH, BO30Y)XIIEHHOE COCTOSHUE SApa JIUTUSA-7,
MOJYYaIOLIerocss B pe3ysbrare SACpHON peakIuu B3auMOJCHCTBUs Oopa ¢ HEUTPOHOM, JUIMTCS
OKOJIO JIECTHOMITMOHHOM nomu cexyHnl (10713 ¢).

CoBpeMeHHbIE TPUOOPHI TTO3BOJISIOT MPSMBIMUA METOJAMH H3MEPATH MTPOMEKYTKHA BPEMEHHU
okono 10" c. Boee KOpOTKHe MPOMEXYTKH, B TEUEHHE KOTOPBHIX MPOTEKAIOT HEKOTOPhIE SIePHbIE
IpoIlecChl, ObUIM TOJYYEHbl HAa OCHOBE HAONIOCHHS KOCBEHHBIX INMPHU3HAKOB M TEOPETUYECKHX
pacueroB. Tak, B 1950-x IT. OblJIa OTKpBITA TIEJIast TPYIIA OTHOCUTEIBHO TSAXKENIBIX U YPE3BBIYANHO
KOPOTKOXKMBYIIMX YacTHUI] - PE30HAHCOB. VX OTKphITHE CBA3aHO C pa3pabOTKOW CreIHaabHON
W3MEPUTEIILHON TEXHUKHM — Ty3BIPBKOBOM KaMmephbl, TMPEACTABISIONEH Cco00 cocym co
CMOTPOBBIMU OKHAMH, 3allOJIHEHHBIM KUAKUM BogopoiaoMm. Ilponeras dvepe3 Takyio Kamepy,
3apshUKeHHas 4YacTUIla CO37JaeT Ha CBOEM IyTH Ielb MYy3bIPhKOB TIa3000pa3HOro BOAOpoAa -
BUAMMBIA Clell, KOTOpBIH MOXXKHO Habmomarb U QotorpadupoBars. CpenHee BpeMs JKU3HU
PE30HAHCOB OKa3aJlOCh HACTOJIBKO MaJIbIM, YTO OMPEAEIUTh €r0 MOKHO OBUIO TOJBKO C TTOMOILBIO
pacueroB, — okono 102>—102*c.

EcrecTBeHHBIE €IMHMIBI BPEMEHH, C KOTOPBIMH YEJIOBEK IOCTOSHHO CTAJKHWBAETCS B
NOBCETHEBHOM KM3HU, - JA€Hb M rold. OHM ONMparoTCs Ha H3MEHEHMs, IMPOMCXOAAIIUE B
OKpY)KAIOIIEM MHUpPE, M CBSI3aHbI C BpalleHueM 3eMJIM BOKPYT cBoeil ocu U Bokpyr Comnnua. Eme
OZTHOM TMPUBBIYHON BEMYMHON SIBISIETCS JIYHHBIH MecAll, KOTOPbIi cBi3aH ¢ oTcueToM (a3 JIyHsI.
[TonbITKM OOBEAMHUTH 3THU CHUCTEMBI OTCUETa MPUBEIM YEJIOBEYECTBO K CO3JAHHUIO KaleHAaps -
CHUCTEMbI CYHCIICHUS JUIMTENIbHBIX IPOMEKYTKOB BpPEMEHHU, OCHOBAHHOW Ha MNEPUOJUYHOCTH
BUJIUMBIX JBKEHUN HEOSCHBIX TEJ M YCTaHABIIMBAIOIICH MOPSAOK I OTCUeTa THEH B romy. Ecim
Obl MEXIy UIMTENBHOCTBIO CYTOK M JUIMTEIBHOCTHIO TOJa, T.€. BpeMEHeM oOpalueHus 3emiu
BOKpYr cBoeil ocu, JIlyHel BOkpyr 3emuin W BpeMeHeMm oOparieHuss 3emiu Bokpyr ComHia,
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CYIIECTBOBAJIO MIPOCTOE OTHOIICHHUE, TO CUET JHEH B Mecslle U Ty He MPEACTaBIsUI Obl OOJIBIIOTO
Tpyaa. OgHako ¢ morpemHocThio 10 0,1 ¢ AIMTETBbHOCTh TaK HA3BIBAEMOI'O TPOIHUYECKOTO Tojaa
(mpoMexyTKa BpEMEHU MEXKIY ABYMS MOCIEI0BaTeIbHBIME MPOoXokaeHUsIMH CoHIIA Yyepe3 TOUKY
BECCHHETO PABHOJEHCTBUSI) cocTaBisieT 365 cyrok 5 u 48 muH 46,1 ¢, uwnm 365,2422 nns, a
JUTUTEITLHOCTD TYHHOTO CHHOJIMYECKOTO Mecsa (epruoaa CMeHbI TyHHBIX (a3) - 29,5306 mHs.

Cunraercs, yro Ooyiee WIM MEHEE DETYISPHBI CUET BPEMEHHU CBSI3aH C Pa3BUTHUEM
3eMIIeieNus, CKOTOBOJACTBAa U MoperuiaBanus [8]. IlepBbie TpeOOBaHUS K CUETY BPEMEHU U METOJIBI
€ro Mu3MepeHHsl ObUIM JOCTAaTOYHO MPOCTHIMH: CJIaBIHE M JAPYTUe 3eMJIeeTBIeCKUe HapOIbl
YCTaHABIUBAJIHU MPOIOJDKATEILHOCTD roJ1a KaK MPOMEXKYTOK OT OJHOM KaTBbI IO APYroil; MHIEHIIbI
AMEpUKHU OTMEPSIIU TOJ1 1O TOSBJICHUIO CHETa, aBCTPAJMMILIBI - 10 HACTYIJICHUIO MEPUOAA TOXKIEH U
T.A.

PasButre OpoOCHUTENBHOIO 3eMIEAENNs, BO3HUKHOBEHHE TOCYAapCTB, POCT TOPONOB M
pacuimpeHre TOProBBIX CBS3€H MOTPeOOBANU YIY4IIEHHUS W YTOUYHEHHUs cueTra BpeMeHu. Torma
MOSIBIINCH JIYHHBIE KasieHaapu. [lo-BuaumMoMy, oJJuH U3 MEPBBIX JIYHHBIX KaJeHaapeil OblI BBelEH
okoio 4000 ner nazan B JpeBHem BaBunone. MHorue apeBHHE TroCylapcTBa MPOIUIA 4epes3
WCIIOJIb30BaHUE JIYHHOIO KalleHaaps. B psje MycylbMaHCKUX CTpaH IO HAacCTOSIIEr0 BPEMEHH
MOJIB3YIOTCSl JIYHHBIM KaJICHAAapeM, IJI€ Hadyajlo KaJeHJAPHBIX MECSIEB COOTBETCTBYET MOMEHTaM
HOBOJyHUH. JIyHHBIN Mecsan (cuHomuueckuit) coctapiser 29 cytok 12 1 44 mun 2,9 ¢, a 12 takux
MECSLEB JalT JIYHHBIM TOA TNPONOJDKUTENBHOCTbIO 354 cyTok, T.e. Ha 11 cyrok kopoue
TPOMMUYECKOTO roAa.

B VI B. 10 H.3. B Kutae u V B. 10 H.3. B I'pennun Ob110 00HApYXeHO, 4TO Kaxiele 19
COJIHEYHBIX JIET HOBOJYHHME COBIAJAECT C JIETHUM COJIHLIECTOSHHEM. OJTO IO3BOJUJIO NEPEUTH K
JYHHO-COJIHEUHOMY KaneHjapto. B psane crpan FOro-Bocrounoit Asuu, Upane, M3pawniie u noxbiHe
JNEHCTBYIOT pPa3HOBUAHOCTU JIYHHO-COJIHEYHOTO KaJleHJaaps, B KOTopoM cMmeHa (a3 JlyHsl
COMIACyeTCsl ¢ HAayaJoM acCTPOHOMHUYECKOrO roja. B Takux KalmeHapsiX BaKHYIO POJb UIPAET
MeToHOB LIMKJI, Ha3BaHHBIN B YECTh JIPEBHETPEUECKOro yueHoro MetoHa, - nepuos B 19 comHeuHbIxX
J7eT, paBHbINA 235 ayHHBIM MecsuaM (6940 cyTok).

B I B. 10 H.3. pumckuii umneparop FOnuii [le3aps npukaszan ynopsaounTh kaieHaaps. [lo
NPEJIOKECHUIO0 erunerckoro actpoHoma CosureHa B [lpeBHem Pume ObUl NPUHAT COJNHEYHBIN
KaJleHJapb — IOJIuaHcKuil. [Ins poBHOro cyera B 3TOM KaJl€HAApe TPU TOAA CUUTAINUCH
colepXaluMu 1o 365 aHel, a Kaxaplil uyeTBepThii - 366 nHeill. CueT AHEH O IOJUAHCKOMY
KaJICHJap0 Ha3bIBAIOT CTapbIM CTHIIEM. B I0JMaHCKOM KalleHJape CpenHss IIUTENbHOCTh roja B
uHTepBaie 4 ner cocrasisna 365,25 cyTok, 4ro Ha 11 MuH 14 ¢ nmuHHEE TPONUYECKOTrO roga. ITo
Jaet norpemHocTs 3 aus B 400 er.

B HacTosiee Bpemsi Hambosee pacrpoCTpaHEH COJMHEYHBIM TPUTOPUAHCKUHM KaleHAaph,
BBeneHHbIN nanoit ['puropuem XIII B 1582 1. (HOBBIM cTUib). B HEM CUMTArOTCS BUCOKOCHBIMH HE
100 u3 400 net, kak B IOJIMAHCKOM KajleHAape, a auib 97 u3 400. [loaTomy minTenbHOCTh rosa B
TPUTOPHUAHCKOM KaJIeHAape B CpelHeM paBHa 365,2425 cyToOk, 4TO JUIIb Ha 26 C MPEBBIIIAECT
Tponmueckuid rox. B Poccun rpuropuanckuii kanennapb BBeneH ¢ 14 ¢espans 1918 r. Pasnuuue
Mexy cTapbiM U HOBbIM cTHiisiMu B X VIII B. coctasnsno 11 cyrok, B XIX B. - 12 cyTtok u B XX B. -
13 cyroxk.

Bormpoc 06 ymy4miennn kaneHaapsi mogHuMancs HeomgHokpatHo (M. Mactpodunu, 1834;
O. Konr, 1849; I'. Apmenun, 1888, u 1.1.). B 1923 . B XKenese npu Jlure Hanwmii 6611 06pa3oBan
MexayHapoaHblii KOMUTET 1O pedopme KajaeHAaps. 3a BpeMsl CBOETo cymiecTBoBaHus Komurer
paccMoTpenl M OMyONUKOBall HECKOIBKO COT MpoeKkToB. B 1954 u 1956 rT. mpoekTsl HOBOTO
KaJleHaapsi oO0CyXAaMch Ha ceccusx OJkoHomuueckoro M CommanpHoro cosetoB OOH, omnako
MPUHITHE OKOHYATEIBHOTO pEIIeHHs ObLIO OTIOKEHO. B Hacrosimee BpeMsi OIHHUM U3 Hauboee
NOAXOAAIIMX CUUTACTCS KaJIEHIapb, B KOTOPOM TIOJ] COCTOMT W3 12 MecsaueB u aenurcs Ha 4
KBapTaa, coaepxxamux 1o 91 nuro, unu 13 Henens. B kaxaom kBaprane nepsblii Mecsi umeet 31
JIeHb, a J1Ba nocienytomux no 30 guei. [lepBoe 4ncio HOBOTo rojga BCeraa COOTBETCTBYET OJHOMY
U TOMY € JIHIO HEJEIM - BOCKPECEHbIO; KaXKIbI KBapTaJl HAUMHAETCS C BOCKPECEHBbS M
3aBepiaercs cyodotoit. B kaxkmom mecsie nmo 26 pabounx mHei. Tak Kak 3TOT KaJIeHIAPHBIA IO
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coliepkuT 364 nHs, TO NEPUOAUYECKU BCTABIISIIOTCA BHEHEAENbHbIC MPa3JHUYHBIC THU, HAIIPUMED
nocie 30 mexabpsi, a OMH pa3 B YEThIpE To/a - emie u mocie 30 uroHs.

Emte ogHoM mpo06remMoii, CBI3aHHOM ¢ OLIEHKOW BPEMEHH, OBUT U OCTAeTCs 10 HACTOSIIEro
BPEMEHH BBIOOp TOUKM OTCYETAa BPEMEHH, KOTOPBIM B pa3HbIE AMOXH OCHOBBIBAJICA HA Pa3IMYHbIX
cooOpaxenusix. Tak, OOTOCIOBBI HEOJHOKPATHO MpeIaralidi «MHPOBBIE 3pbI», TAE 3a HaAYajo
oTcueTa MPUHUMAIIOCh «COTBOPEHHE MHUPay»; BCETO TaKUX 3p ObLI0 mpumymano okoio 200. B camoii
JUIMHHON U3 HUX «COTBOPEHUE MHUPa» OTHOCWIOCH K 6984 I. 10 Hallero JIETOCYUCIIEHUS, B CaMO
KOPOTKOM - K 3483 I. 10 HAIIEro JE€TOCYUCIICHUS.

Ocoboe MecTo 3aHUMaeT APEBHEHHIUIICKOE JIETOCUMCIIEHUE. B ero ocHOBe JIEXHT rof,
coctosmuid u3 360 THEH, BBIACIAIOTCS 30HBI (MJIM KaJIBIIBI) ITUTEIHHOCTHIO 4,32 MIIpA JIET - OUH
neHb B xu3HM bpaxwmbl. Kaxaeiii 3on genurcs Ha 1000 maxator mo 4,32 muH net. [locnenuss
Maxarora COCTOUT U3 YEThIpeX MEPHUOIOB: JIEBAIOTH - IIapcTBa OOTOB, WIIM 30JI0TOTO BEKa, TPETAIOTU
— cepeOpsHOrO BeKa, JABAHAPUIOTH - MEIHOTO BEKa, KAMIOTH - KEJIIE3HOTO BEKa, BEKa rpexa, B
KOTOPOM KUBEM MBI.

B Hacrosiee BpeMs IOJIy4wsia paclpOCTpaHEHHE XPUCTHAHCKAs 3pa, B KOTOPOM TOYKOMU
orcuera sBisieTcs PoxknectBo XpucrtoBo. OJTa dpa ObUla BBEJEHA Ha OCHOBAaHWM PAaCUETOB,
CAENaHHBIX PUMCKUM MoHaxoM Jlnonucuem ManbiM B 525 1. ot PoxxnectBa Xpucrosa. B Poccun
BIUIOTH 10 X VIII B. OblTa B X0y BU3aHTHICKAs 3pa OT «cOTBOpeHust Mmupay. Ilerp I cBoum ykazom
BBeJ 3py oT PoxknectBa Xpuctosa, u 1 suBapst 7208 1. BU3aHTHICKON 3pbI OBUIO MPUKA3aHO CUNUTATD
1 suBapst 1700 r. ot PoxxnectBa XpucroBa. K XIX B. cuet ot PoxxaectBa XpuctoBa ObLT BBEIIEH BO
BCEX XPHUCTHAHCKUX CTpaHax. B McraMCKHX CTpaHax TOYKOM OTCUETA CUMTAETCS «XHIXKpa» - TOA
OercTBa mpopoka Moxammena u3 Mekku B Meauny. Ota spa Oblna BBegeHa xanmudom Omapom B
634—644 rr. Xumkpa Obuta otHeceHa Omapom k 622 1. Camoli mo3gHell Oblia BBEIEHHAS BO
OpaHIuu «dpa pecrnyOIuKku», OTCYET B KOTOPOM BEJICS OT JHS MPOBO3IVIAIICHHUS PECITyOJUKH 22
ceHta0psa 1792 r. Drot kaneHgaps O6bU1 oTMeHeH Hamoneonom, BocctanoBiieH Bo BpeMs [laprkckoit
KOMMYHBI U TIepecTal 1elCcTBOBATh MOCIIE €€ THOEINH.

Eme Oompinie, yeM TOIBI M NECATUIIETHS, OTPE3KH BpPEMEHHU TPeOYyIOTCsS IS U3ydeHUs
MPOILIOTO YEeJIOBEUECTBA, BOSHUKHOBEHHUS, PA3BUTHUSL M THOETH JIPEBHUX KYNBTYp, 0€3 4ero Henb3s
IOHATh COBPEMEHHOE COCTOSIHME OOIIeCcTBA U MEPCHEKTUBHI ero pa3BuThs. [1o apxeomornueckum
HaxoakaMm (Oopyausi Tpyaa, MPEeIMEThl JOMAIIHEro O0WXO/aa, BOOPYKEHHE U T.JI.) MOXHO MHOTOE
y3HaTh O HU3HMU JIIOAEM MHOTHE TBHICAYU JIET Ha3aJ, O CBA3SX MEXIY IPEBHUMU HapOJaMHU.
VYCTaHOBUTH AAThl TOMOTalOT UCTOPUUYECKHUE MTAMIATHUKNA U JPEBHUE XPOHUKH, COACPKALIUE 3alUCH
pa3MyHBIX COOBITHI (BOWH M CTHUXUHHBIX OEICTBHUH, CMEHBI MpaBUTENCH W AWHACTUH M T.J.).
WHorna oHO U TO K€ COOBITHE OTMEUAET HECKOJIbKO HE3aBUCUMBIX MCTOUHHUKOB WIIM CaMO COOBITHE
TaKOBO, UTO MO3BOJIIET TOYHO ONPEACIUTh BpPEeMsi, KOrja oHO npowusonuio. Hanpumep, u3 npesHei
KUTaWCKOW JIETOMUCU M3BECTHO O JBYX acTpoHOMax, kKotopeie B 2200 . 10 H.3. HE MpelcKazaiu
cBoeBpeMeHHO 3arMeHus ConHIla U 3a 3TO JUIIKWIUCH ToyIoB. ComocTaBieHUE JIETOMUCU H
PEe3YJIBTaTOB COBPEMEHHBIX BBIUMCICHUN 3aTMEHHS JAeT TOYHYIO Jary coOwITwil. J[peBHeimme
NAMSTHUKA THCHBMEHHOCTH TO3BOJIIFOT TIPOCIEIUTh COOBITHUS IIYMEPCKOW M ETUIETCKOM
[ABWIM3AIUNA JaBHOCTBIO 10 4—5 TEHIC. JIET.

OnMH U3 METOAOB OLICHKM BpPEMEHHU CBSI3aH C ONPEICIIEHHEM CKOPOCTH HAKOIJICHUS
otnoxkenuid. Tak, B Mcmanmm Obuta OTKpBITA TEHIepa, KOTOpas B TEUEHHE JOJITOT0 BPEMEHH
CIIy’KuJ1a OOMTAIIMIIEM TO JUIS JIFOACH, TO Ui 3Bepeil. OHu )KUIIM B HEW, yMUPAJIH, a 3eMJIsL, CIIOH 3a
CJI0eM, MPUKpBIBajia X OCTaHKHU. B oO0Iel CI0KHOCTH B 3TOM memiepe 00pa3oBauCh OTIIOKECHHS
MOITHOCTBIO 13,5 M, cocTosIIKEe U3 MHOTHX CJIOeB. B BepxHeM ciioe Ha HeOOMbII0H TyOuHe ObuH
0oOHapyKeHbI TPEYrOIbHbIE KUHXKAJIbI U3 OPOH3BI, B CIEAYIOIIEM CJIO€ - KOCTH CEBEPHOTO OJICHS U
M3TOTOBJICHHBIE M3 KOCTH PE3lIbl, Jlajieeé — KAMEHHbIE HOXXHM U CBEpJia, 3aT€M - KOCTH HOCOpora u
MEIIepHOro MeJBEes, a Ha CaMOM JHE Tellepbl ObUIM HalWIeHbl TpyOO BbIJENIaHHbIE KaMEHHbIE
TOMOPHI U CKpeOku. bputa momcunTana CKOPOCTh OCAAKOHAKOIUICHUS! M COMOCTABIICHA C JIAHHBIMH,
MOJyYEHHBIMU JIPYTUMH METOJaMU. DTO TMO3BOJWJIO MOAPOOHO H3YYUTh HMCTOPUIO TEIIEPh
npubIU3UTENHHO 3a 50 THIC. JIET.
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W3 npyrux MeTOJOB HM3YYCHHS JTUTEIBHBIX MPOIECCOB OCOOBI HMHTEPEC MPEACTABISET
OIIEHKa BO3pacTa TOpHBIX coopyxkeHuiu. Ilycth ropa Bo3Bblimaercs npumepHo Ha 2000 M u B
ocHoBaHuu umeet okoiso 2000 m. IIpocToii pacueT 0ObeMa TaKOTO TUTAHTCKOTO KOHYCA TOKa3bIBACT,
4TO OH COCTOMT MpuMepHO n3 2-10° M> ropHoit mopoasl. JloXkab, e U BeTep M T.I. MOCTENEHHO
paspymaior ropsl. B cpemHeM oT kaxmoro 1 M? HOpOABI B TOJ OTIaMBIBAETCS OOIOMOK 0OHEMOM
HECKOJIbKO KyOHWYecKHX caHTUMeTpoB. CienoBarenbHO, 32 OJUH TOA CO BCEW TOpPbI OCHIIIETCS
npumepro 10> M mopozsl. Uepes MUIIIHOH JIET MOTOBHHA TOPHI AOJKHA pa3pymuThes. Tak Kak mpu
3TOM CKJIOHBI CTaHYT MEHEEe KPYTBhIMHU, TO CKOPOCTb pa3pyLIECHUS CHU3UTCS U KU3Hb TOpbI OyaeT
JUTUTHCSL HECKOJIBKO MUJUTMOHOB JIET.

CKOpOCTh pa3pyllIeHHUs] KOHTUHEHTOB MOYKHO PacCUMUTATh, IPOAHAIN3UPOBAB KOJIMYECTBO
HAHOCOB (M3MENIUEHHOW TOPHOM MOPOBI, MECKa M MOYBBI), KOTOPOE BBIHOCHTCS PEKAMH B MODSL.
MOKHO U3MEPUTH KOJIMYECTBO HAHOCOB, YBIEKAEMOE JOXKIIMHU U MEPEHOCHUMOE PEKaMU B MOpsI 3a
rox. Ecniu paBHOMEpHO pacnpenenuTh 3TO KOJUYECTBO 10 BCEH IO, C KOTOPOM ero cooupaer
BOJIa, TEKYIIas B peKax, TO MOJYyUUTCS CIOU ToMmmHOU okoio 1/300 cMm. 3a MHJIITHOH JIET 3TO AacT
cioit TonmuHoM 30 M. ITockonbky yHOCMMAas peKaMy MOPOAA HE MOCTYNAET PABHOMEPHO OTOBCIONY,
a TOJIBKO C T€X Y4YaCTKOB, INl€ €CTh YKJIOH, TO 32 MHJUIMOH JIET JOJDKHBI OBITh YHUYTOKEHBI
HEPOBHOCTH 36MHOM IOBEPXHOCTH BBICOTOM MHOTO COTE€H MeTpoB. Cilie10BaTeNbHO, TOPHI U XOJIMBI
MO OBITh pa3pyllIeHbl 32 HECKOJIBKO JECATKOB MIJIJIMOHOB JIET, HO 3TOr0 HE MPOU3OIUIO U3-32
BJIMSTHYSI BHYTPEHHHX (9HOTEHHBIX ) CUJI Ha (DOPMUPOBAHNE 3€MHOM MTOBEPXHOCTH.

Bo3moxkHOCTE OTCueTa BpEeMEHHM JAalOT METOIbl HM3MEPEHUsT BPEMEHU 110 TOIWYHBIM
KOJIbLIaM JIEPEBHEB (3Ta IIKaJla BPEMEHHU MTPOCTUPAETCS 0 HECKOIBKHUX THICSY JIET); MO OTJIOKEHUSIM
JIEHTOYHBIX IJIMH, IIECKA, COJIEH; IO U3MEHEHUSIM HAMATHUYEHHOCTH TOPHBIX OPOJ U T.1I.; IO CMEHE
pazmuunbiX Qopm ku3HH. [locrnennuit MeTon OCHOBaH Ha TOM (akTe, YTO HA MPOTDHKECHHUH
TBICSYEJIETU U MUJIJIMOHOB JIET OJJHU BUJIbI PACTEHHUM U JKUBOTHBIX CMEHSUIN Apyrue. boabmuHCTBO
U3 HUX, TIEPEXKUB MEPHO PaCIBETa U HIMPOKOTO PACIIPOCTPAHEHUS, TOTHOANIO U YCTYMal0 MECTO
apyruM. M3yduB mnocinenoBareabHOCTh, B KOTOPOM MPOUCXOAWIAa CMEHA OJHMX BUIOB APYTHMH, U
OIICHUB MPOJIOJKUTEIFHOCTh CYIIECTBOBAHUS KaXK/IOTO U3 HUX, MOXKHO COCTaBUTH KAy BPEMEHH.
Takue «4acb» OCHOBaHbBI Ha COMOCTABICHUH PA3JIMYHBIX COOBITUI MEXIy OO0 U, cae10BaTeIbHO,
MOKa3bIBaIOT OTHOCUTEIBHOE BPEMSI.

B mauame XX B. mis orcuera OOJBIIMX MPOMEKYTKOB BPEMEHH ObUIM pa3pabOTaHbI
«PaMOAKTHUBHBIE YaChl», KOTOPBIC MTO3BOJISIOT OMPEACIISATh C TPUEMIIEMON TOYHOCTHIO a0COMIOTHBIM
BO3pAcT Pa3IUYHbIX OOBEKTOB - APXEOJOIMUECKHX HAaXOIOK, TOPHBIX MOPOA U Jp. - B OTIMYUE OT
METOJIOB OTHOCHTEJIBHON XPOHOJOTHH, KOIJIa BO3PAcT OOBEKTa ONMpENeNsIeTcss U3 COMOCTaBICHUS
€ro C BO3pPAacCTOM JApPYTUX OOBEKTOB, HAPUMEP OCTATKOB CIOpP U MbUIbLBI PAaCTEHHM, PaKOBHUH
pa3JIMYHBIX TUIIOB U T.J.

«PagvOaKTUBHBIMU 4YacaMH» Ha3bIBAlOT TIPYNIy METOAOB, B KOTOPBIX SBIICHHE
PaAMOAKTUBHOTO pacmaia sjaep pa3IudHbIX HW30TOMOB HCHIONB3YETCS AJIs OMpEeeNieHUs OONBIINX
IIPOMEKYTKOB BpeMeHHU. MccrmenoBaHusi pagMOAaKTUBHBIX BEIIECTB IOKA3aJd, YTO CKOPOCTh MX
pacnaza MoCcTOsHHA, HalpUMep NEpHo mnoiypacnajga BucMyrta-212 pasen 60,5 muH, ypana-238 -
4,5 mupp niet, a yoiepoaa-14 - 5730 rogam. IlosTomy mponecc paguoakTUBHOIO pacrajga MOXKET
OBITh WCIOJB30BaH MJISi OTCYETA MPOMEKYTKOB BPEMEHHU, MPHUUYEM Il U3MEPEHHS HHTEPBAIOB
BPEMEHH HUMEETCS JOCTATOYHO IMIMPOKUI BBIOOP M30TOMOB.

[MpuHIMI w3MepeHus OONBIINX MPOMEKYTKOB BPEMEHH C TIOMOIINBIO PaJUOAKTUBHBIX
4acoB OYEHb MPOCT M B KAKOH-TO Mepe Momo0eH MPUHIMMY paboThl OTHEHHBIX YacoB, LIUPOKO
ucnonp3oBaBmmxcss B JlpeHem Kurtae. B OrHeHHBIX 4Yacax cCHeNHUaTbHBIM  00Opa3oM
MPUTOTOBJICHHAS Maj0o4yKa TOPUT C TOCTOSTHHOM W 3apaHee M3BECTHOM CKOPOCThIO. 3Has €€
HauyaJIbHYIO JIMHY, CKOPOCTb CTOPAaHUsI M U3MEPUB JUTMHY HECTOPEBILIEH YaCTH, MOKHO OIPE/IETUTh,
CKOJIbKO BPEMEHH MPOIIJIO OT TOT0 MOMEHTA, KOT/ia najouka Obuia 3axokeHa. KoneuHo, ananorus He
MOJIHASI, OTHAKO MPUHIUI «PAJMOAKTUBHBIX YaCOB» UMEHHO TAKOB.

C ux moMomipio OBLI YCTAHOBJICH BO3PACT CTApPEHINMX TOPHBIX MOPOJ, HAWICHHBIX Ha
3emnie, — 3,8 mupa Jyer. OueBUAHO, YTO camMa 3eMiid CTapile, HO H3-3a HEOIHOKPATHOTO
npeoOpa3oBaHusl 3eMHOM MOBEPXHOCTH HEJb3sl HATU OoJiee cTapbie TOpHBbIE OPObl. Pe3ynbrarsl
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U3Y4YCHHUS! COACpKaHUS PAAMOAKTUBHBIX BELIECTB M NPOAYKTOB HUX pacmaja B MEPBUYHOM
METEOPUTHOM MaTepHalie MO3BOJIMIIN CAENATh 3aKIFOYEHUE, YTO 3EMIISI CYIIECTBYET OKOJIO 4,6 MIIpA
ner. Crapeiimmie cienbl JKU3HUM HACUMTHIBAIOT Oojee 1 Mipa JeT -TOTAa CyIIeCTBOBAIH
NMPUMHUTUBHBIE OakTepuu. Bomopociu u ryokn uMmeroT Bo3pacT okojo 600 muH set. OOHapYy)EHBI
OKaMEHEIIOCTH PBI0 M MOJUTIOCKOB, XuBIIHX 300 mMiH net Hazaa. IIpecMmbikaromuecs MOSIBIIIACH
npuMmepHo 275 miH ser Hazan. Mm mnpenmectBoBanio mosiBieHue okoigo 400 MIIH JeT Hazan
JIEPEBbEB U IIBETOB. MIleKONMMUTAIOUIME Pa3BWIKMCh TOJIbKO 150 MIIH JeT Ha3zaja, a yenoBeyecKas
JIMHUS SBOJIFOLIMY BBIAEIINAIIACH OKOJIO 5 MIIH JIET Ha3al.

PaccmoTpuM MeTozAbl OLIEHKM BO3pacTa 3Be3[, rajakTuk, Beenennoil. Bospact Connua u
JpPYrUX 3BE€3l MOXKHO OINPENECIHUTh C IOMOINBI 3HepreTudyeckoro mnoaxona. Ilogcumras 3amac
SHEPTUM B 3BE3/I€ U H3MEPUB CKOPOCTh, C KOTOPOM OHA PACXOAYET HHEPTUI0, OLIEHUBAIOT
JUIMTENIBHOCTh €€ CYIECTBOBaHMS. Eciu onpenennTh, Kakyr 4acTh CBOETO 3amaca YHEpruu 3Be3za
YK€ M3pacxo/ioBajia, TO MOKHO CKa3aTb M CKOJBKO BPEMEHU OHA YK€ CYLIECTBYET, U CKOJBKO €i
OCTaJ0Ch CyIIECTBOBATH.

Oueprust CoiHIIa U MHOTUX JPYTHUX 3BE3[l - pe3y/bTar AIePHBIX PEaKINil CHHTE3a Teus U3
Bojopona. CrnemoBarenbHO, AJIE TOrO 4YTOObI ompenenuth Bo3pacT CoiHIIA U 3Be3l, HYXKHO
U3MEPHUTHh OTHOCUTEILHOE CONIepiKaHne Boiopoa 1 renus. CocTaB TOTo WM MHOTO HEOECHOTO Tela
ONPEIEIAI0T METOIOM CIEKTPAIbHOIO AHAJIN3a, KOTOPBI OCHOBAaH Ha TOM, YTO Ka)0€ BEIIECTBO, B
TOM YHCI€ U B CMECH HECKOJbKHUX BEIIECTB, MOXHO OTJIMYUTh OT BCEX OCTAJbHBIX IO
OTHOCUTEJIBHOM SIPKOCTH OT/ACJIbHBIX CBOMCTBEHHBIX Ka)XJOMY BEIIECTBY JUHUNM crnekrpa. [lo
COCTaBy CBETa, H3JIy4aeMOro HEOSCHBIMU TEJIaMU, C TOMOIIBI0 CIEKTPAIBHOTO AaHaln3a
onpeaeNsieTcs XUMUYECKUH cocTaB 3Be3l. Tak, mo naHHbiM A.b. CeBepHoro, CoJIHIIE CONEPKUT
38% Bomopona, 59% renust, ocTaabHbIX 371eMeHTOB Jullb 3%. B 1960 1. Ha OCHOBaHUU JaHHBIX O
Macce, CBETUMOCTH M cocTaBe CoNHLA, a TakKe ACTAJbHBIX PACUETOB MPEIIOJIAraeMOil €ro
ssomonuu JI. Jlam6ep momyuun Bozpact Comuma 12 mapa ner (12-10° net). ITo coBpeMeHHBIM
OILIEHKaM, 3aI1acOB BOJAOPOJHOTO «roprodero» B CoJHIe XBaTUT HE MeHee yeM Ha 10 Mipn jeT.

ConHue sBisgercs psaI0BOM 3Be310iM Hamied ['anakTHku, KOTOpas MEIJIEHHO BpallaeTcs
BOKPYI' COOCTBEHHOTO ILIEHTpa. YIIIOBasi CKOPOCTh BpamleHusi ['amakTuku yObIBaeT OT ee LIeHTpa K
nepudepun Tak, 94To nepuo odpaiieHus B paiione ColHIIa COCTABISET, IO Pa3HbIM OlleHKaM, 215 -
275 MaH 7eT. DTOT mepuoa OOBIYHO HA3BIBAIOT TAJIAKTHYECKUM rogoM. OYeBHIHO, YTO BO3PACT
lNanakTuky crnenyer onpenensTh MO CaMbIM CTapbIM 3Be3llaM M3 BXoadummx B Hee. B 1961 r,
uccienys psg HaumOosee cTapbhiX 3Be3d, amepukaHckuii actpoHoM X.K. Apm st crapeitmiero
PaCCesHHOTO CKOIUIEHMS MOTydrs Bo3pacT 16-10° jet, a BO3pacT OHOr0 U3 CTApeHIINX MIAPOBHIX
CKOTIIIEHHi oKa3ascs paBHbIM faxke 20-10° ner. Ilo orenkam aHmmiickoro actpodusuka ®. Xoiina
W 1p., BO3pacT HeKoTophix Ommskux k Commiy 3Besn cocrasiser (10-15)10° ner. B macrosmee
BpeMs BO3pacT ['alakThKyM ynanoch OnpeneanuTh U ApyTUMH METOAAMMU.

Jns oueHkn Bo3pacta BceelleHHOM €CTh HECKOJIBKO MOAXOAO0B, HAIIPUMEDP MCIOJIb3YOLIUN
oTpesieNieHUEe BO3PAcTa TSXKENBIX 3JEMEHTOB (3JIEMEHTOB TsKEliee CBHUHIIA - TOPUS, ypaHa U T.II.).
Heno B ToM, 4TO B HacTosiiee BpeMs HU Ha 3emsie, HU Ha CoOJIHLIE HET YCIOBUM I HUX
o0pa3oBaHMsI, HO ATH BEIIECTBAa CYIIECTBYIOT U C TEUEHHEM BPEMEHHU KOJIUYECTBO UX YOBIBaeT B
pe3yabTare paauoaKTUBHOTO pacmaja. 3HAYHUT, KOTIa-TO OHU 00pa30BaIHCh.

I"A. TamoB um papyrue BBIIBHHYIH CICAYIOIIYIO THIOTE3Y OOpa30BaHUS TSKEIBIX
3JIeMEHTOB. M3HayanbHO CyIIECTBOBAJIO IPAHAMO3HOE CKOIUJICHUE MpPAaBEIlecTBa - UieMa, B Helpax
KOTOPOTrO MPOM30LIEN B3pPbIB, B PE3yAbTaTe 4E€ro pa3BHJINCh OTPOMHBIE TEMIIEPATypa U JaBJICHUE.
[Ipu 5TOM OYeHb OypHO MPOTEKANHW SIACPHBIC PEAKIMH, KOTOPhIE MPUBEIU K CHHTE3Y Pa3IUYHBIX
JJIEMEHTOB, B TOM YHCJE€ M TSOKENBbIX. B3pbIB ObLT KpaTKOBPEMEHHBIM, MOATOMY BBI3BAHHOE UM
OBICTpPOE paCHIMpPEHUE CKOTUICHHUS MPHUBEIO K OXJAKICHUIO BEIIeCTBA. TakuM 00pa3oM, CHHTE3
3JIEMEHTOB ObLT IPEPBaH U MOJYYEHHBIN cOCTaB BellecTBa 3aMKCUPOBaH.

[To nmpyro#t rumoreze (k. bepbumx u np.), oOpa3zoBaHHWe pa3TUYHBIX 3JIEMEHTOB
MIPOUCXOJUT B HEApaX HEKOTOPBIX 3Be3[. TspKeble 3JeMEHTHl 00pa3yloTcs MpU TemIieparype
HECKOJILKO MMJUTMAPAOB TPAajdycoB M IUIOTHOCTH, poxoxameii mo 10" r/cm’. Takas BeIcOKas
TeMIeparypa U IUIOTHOCTb CO3JAIOTCS B HEAPax CBEPXHOBBIX 3BE3/ MPU UX KaracTpopuuecKoMm
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CKaTUM U TOCIEAYIOIIEeM B3pbiBe. Bo BpeMs BCIIBIIIKA CBEPXHOBAs 3Be37a MPOU3BOAUT TSIKEIbIE
3JIEMEHTHl M pa3dpackiBaeT MX BO Bce cTopoHbl (ConHEYHas CUCTEMa B CBOE BpeMs MOJIy4uiia
HEKOTOPYIO MOPILHUI0 3THX TSKEIBIX EeMEHTOB). B T'anakTuke BCHBIIIKM CBEPXHOBBIX 3BE3[
MIPOUCXOAAT MPUOIM3UTENbHO oauH pa3 B 100 net. Takum obpazom, Comnie u CoHeuHasi cuctema
IPU CBOEM 3apOXKACHUH W (POPMHUPOBAHUU MOTIU TOTYYUTHh TSDKEIBIE DIIEMEHTBHI OT OJHON WM
HECKOJIbKAX CBEPXHOBBIX 3Be3A. OmpeneneHue BO3pacTa TSDKENbIX 3JEMEHTOB CBOJUTCA K
HAXOXKJCHHUIO TMPOMEXKYTKAa BpPEMEHH, OTICNSIONIET0 HACc OT JAHHBIX KOCMHUYECKUX COOBITHIA.
PacueTsl 10 COOTHOIIEGHHUIO U30TONOB ypaHa, TOPHs, PEHMs, OCMUs Janu 3Hadenus ot 7,1 - 10° 1o
8,2 - 10° net. OnHaKo 3TOT MPOMEKYTOK BPEMEHH ellle He sABJIseTcs Bo3pacToM Bcenennoil. Bemb
JI0 TOTO, KaKk Ta WJIM WHas 3BE3/a BCIBIXHYIA KAK CBEPXHOBAs, MPOU3BENA TAKEIBIE dJEMEHTHl U
BBIOpOCHJIa MX B KOCMOC, B YaCTHOCTH M B Ty ero oOmacth, rae (opmupoBanacs CoiHedHas
CUCTEeMa, JOJDKHA ObUla 00pa3oBaTbcsi U MPOWTU HEKOTOPBIM MyTh Pa3BUTHUSL caMa CBEPXHOBas
3Be3la. YYeT O3TUX U HEKOTOpBIX JApPYyrux obcroarenbcTB nan ocHoBanus [l Ilpammy
MIPEANOIOKUTE, YTO Bo3pacT Bceenennoi ot 7 mupa no 15 mupa ser, a Haubosiee BEPOSTHOE €To
3HaueHue - okoso 10 mipx aer.

Hlpyroii MeTon OlEHKHM Bo3pacta BceneHHoW cBsizaH ¢ oOHapyxkeHueM 3¢dekra
«pa3beraHus» TallakTHUK, KOTOpbIM Mbl paccmarpuBaiu B § 5.3. Bce HebGecHble Tena HMEIOT
COOCTBEHHBIE JABUKECHUSI, TPUUEM BCE OHU JBUKYTCS B HAIPABIECHUHU «OT HAC» U, YEM Jajbllie OT
3eMJIM OHM HaXOHSATCS, TeM OOJbIe X CKOpPOCTh. M3 dakTa «pazOeraHus» rajakTHK HE CIEAYET,
yto CoJHEYHasl CHCTeMa 3aHUMaeT oco0oe mojokeHue. Ecim Ha BO3AYNIHBIN IIApUK HAHECTH
METKH, a 3aT€M €r0 pa3ayBaTh, TO PACCTOSHUE MEXKAY KaKJI0W METKON M BCEMH OCTaIbHBIMH Oy/IeT
YBEJIMYUBATHCS, U 3TO CHPABEAJIMBO I JIOOOM METKH. AHAJIOrM4YHO: BUAMMOE C 3eMid
«pazberanrey» raJakTHK CleAyeT HHTEPIPETUPOBATh Kak oblee pacimmpenue BeeneHHoi.

Uccnenyss nBuKEeHWE yHaleHHBIX TaJakTUK, aMepukaHckuii actpoHom D.I1. Xab06m
OOHApPYXHJI, YTO UX CKOPOCTh MPOMOPIIMOHAIIbHA PACCTOSHUIO OT 3eMiu: V = Hr, r1e v - CKopocTh
JBIDKEHUSI KOCMHUUYECKOTO Tela;, » — €ro paccrosHue ot 3emiu; H — moctosHHas Xab0ma, DTa
dbopmya, Ha3bpIBacMas 3aKOHOM Xa00I1a, TO3BOJISET CIeNNaTh BBIBO, YTO HeKorja Beenennast umena
O4YeHb MaJbli 00BEM U COOTBETCTBEHHO CBEPXBBICOKYIO IUIOTHOCTh, a TakKKe OIpPEIECIUTh
MIPOMEKYTOK BPEMEHU, KOTOPBIA OTIEISAECT HAC OT ATOr0 cocrosiHus Bcenennoi. Pacuersl maror
Bo3pacT Bcenmennoit 18 mupa ner. Ilom aeiicTBHEM TpaBUTAMOHHBIX CHJI TEMIT PaCIIMPEHUS
IIOCTENIEHHO YMEHBIIAETCS, I0O3TOMY MOXKHO YTOUHUTH Bo3pacT BeeneHHol - okoio 9-10 mipn sier.

Ouenkam Bo3pacta BeeneHHo# moMorsio enie oJHO OTKpbeITue. Bo Bropo# nonosune XX B.
OBLIIO 0OHAPYKEHO PETMKTOBOE U3ITy4YeHHE, UMerolee TeMieparypy okoio 3 K (mpumepno -270 °C)
U Uayliee K HaM C Pa3HbIX CTOPOH MPUOIM3UTEIHHO C OAMHAKOBOM MHTEHCHBHOCTHIO. CBSA3aHO 3TO
C TEM, 4TO Ha ONPEIECICHHOM dTalle CyLIECTBOBAHUS CBEPXIUIOTHOU ropsuyer BeeneHHOU - mipu ee
pacUIMpEeHUH — IPOU30LIET «OTPBIB» JJIEKTPOMArHUTHOIO H3JIy4EHHsS OT €€ TOpsS4ero sjapa u
HaAyaJ0Ch «IIyTEUIECTBUEY 3TOT0 U3JIY4YeHMs O paciuupstouieiicss Beenennoil. CornacHo pacdyeram,
JUISL TOTO YTOOBI TEMIIepaTypa peIMKTOBOTO M3TyYEHUs! CHU3WIIACH OT HayalbHOU 10 HabIromaeMoi
HBIHE U COOTBeTCTBYIOMIEH 2,7 K, momkHo Obu10 mpoiit okono 10 mupa mer.

B nmocnennue ronpl ObuT pa3paboTaH e1e OauH METOJ ONpeaesieHnus Bo3pacTa BeeneHHoi,
OCHOBAHHBIM Ha HM3Y4YEHMHM IIApOBBIX 3BE3AHBIX CKoruieHWM. [lpenamonaraercsi, 4TO BCE 3BE3[bI
HEKOTOPOro MIAPOBOTO CKOIUICHHS] HAxXOAATCS NPUONIM3UTENbHO Ha OIMHAKOBOM DPACCTOSHUH,
00pa30BaIMCh M3 OJHOTO M TOTO K€ Marepuaia ¥ MPUMEPHO B OJHO U TO ke Bpems. Meromom
CIIEKTPAJIbHOTO aHaliM3a OMNPENEISIETCS PACCTOSHHUE, HAXOOATCS CBETHMOCTh M Macca 3BE3J
CKOILJIEHUS. DTO JaeT BO3MOXKHOCTb OIPEAEIUTh, HA KAKOM JTale CBOET0 Pa3BUTUS HAXOAUTCA
OOJIBIITMHCTBO 3BE3]] IIAPOBOTO CKOTICHHUS, CJIEI0BaTEIbHO, HAUTH €ro cpeaHuil Bo3pacT. 1. oen u
P. Pyn mokasamu, 4TO BO3pacT LIApOBBIX CKOIUIEHWH cocrtasiseT 13+3 mupn ner. Ecnu onHm
00pasoBanuch B TeueHHEe | MIIp JIET IMOciie Hadajia pa3BUTHs BeelleHHOM, TO OT ATOro COOBITHS HAC
OTIEINSET OKOJIO 14 MiIpr JeT.

CpaBHMM pe3ynbTaThl, KOTOPBIE JAIOT PACCMOTPEHHBIE METOJbl ONpPENEIEHUs BO3paCTa
Bcenennoii. Onenka mo ckopocT paciiupeHust BeenenHnolt naet okono 18 muipa jier; oneHka o
BO3pAcTy TSKENBIX 3JEMEHTOB C ydyeToM nepuona odpazoBaHusi COTHEUHOM CHUCTEMBI U Iepuoa
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O6pa3OBaHI/I}I CBCPXHOBLIX 3BEC3[] — OKOJIO 10 MJIpa JICT, 1O IJIHUTCIBHOCTH CYHICCTBOBAHHA
PENUKTOBOrO W3NyuyeHuss — okojio 10 mipza JeT; Mo AJUTEeNbHOCTH CYIIECTBOBAHMS IAPOBBIX
3BE3/IHBIX CKOIUIEHUH C y4eToM Iepuoja ux oOpasoBaHusi — okojo 14 mipxa ner. Eciam ydectsb
CJIIO)KHOCTh 3a/1a4d U TO, YTO OHM HAWJIEHbl PA3IMYHBIMU METOAAMH, MOKHO CUHUTaTh CTEMEHb UX
COBIIaZACHUA BIIOJIHC y,[[OBJIGTBOpHTGJIBHOfI. I/ITaK, o COBpPCMCHHBIM JaHHBIM CCTCCTBO3HAHMA,
Bo3pacT Bcenennoii cocrabnser 10-18 mupna net, a ero Hambosiee BeposTHOE 3HaueHue - 13-15
MIIpZ JIET.

.
10" [~ Bospact Beenennoit

a Boapact 3emnu
{1 Lt S

IMossnerne nepBoGEITHOTO Y&JIQREKA

10 12 | — BospacT erMnercKHx NHpaMug

g | Cpennee Bpems XH3HU Yen0BeKa
10 7

lrog=3,156-10 ¢

6 4
10 loers=3,64-10 ¢

3 L Ceert uper ot ConHua no 3eMin
10
] I_ HHreppan Mexay AByMa yIapaMH cepana
IO_" L IMepuos KoneGaHuUs 3BYKOBOI BOJIHEL
10-"’ | Tlepuox koneGaHus panHoOBOIHEI
10""  — Cser mpoxoaut pacctosiHie 30 cM
10 12 1 Tlepuon konebaHus MOIEKY/IbI
10” I5 — Tlepuon konebanus aroma
]U—”* 1 Ceer npoXoalT paccToOsHKHE, PABHOE Pa3Mepy AToMa
]0_2; — Tlepuon konebaHus sapa

—24 L_ CpeT npoxoanT paccTosiHHe, PABHOE PA3MEPY aTOMHOTO Sapa

Puc. 5.10. Inana3zon BpeMeHHEIX MHTEpBasoB BO Beenennoii [15]

Takum 00pazoMm, OKpYXKalOIIUA MHpP HMEET HE TOJBKO CIIOKHYIO MPOCTPAaHCTBEHHYIO
UEpapXHi0, B HEM TMPOTEKAaeT OOJBIIOE KOIUYECTBO TMPOIECCOB, OIICHUBACMBIX Pa3HBIMU
HMHTEpBajaMU BPEMEHU - OT BPEMEHHU CYIIECTBOBAaHMS PE30HAHCOB 10 Bo3pacta Bcenennoi. Ha
puc. 5.10 mpuBeneHa <«JIECTHULIA BPEMEH», TAE€ BEIUYUHBI, KOTOPHIMU Mbl OLICHMBAJIH BpEMS,
PacCIIOIOKEHBI B MMOPSAKE UX BO3PACTAHMS.

1. 5 Jleknus NeS ®dusuyeckas kKapThHa MUpa
1.5.1 Bonpocsl JieKnum:
1. MepapXU4HOCTh MUPOB ¥ TPAHUIIBI HAIIETO MTO3HAHMUSI.
2. KoHuenuum MUKpOMUpa U KJIACCUYECKasi MEXAHUKA.
3. Konuenuuu MeraMupa U T€Opusi OTHOCUTEIbHOCTH.
4. KoHuenuus MUKpOMHpA U KBAaHTOBAsI MEXaHUKA.
5. KoHenun BoO3HUKHOBeHUS BcelleHHON.
Bonpoc 1. MepapXxu4HoCTh MMPOB ¥ T'PAHHMIBI HAIIETO MO3HAHUS
B HacTosiiiee Bpemsi cuuTaeTcs, YTO UMEHHO (u3uyeckas KapTUHAa MUpPaA JEKUT B OCHOBE
ONMHUCaHUs TpupoAbl. B ¢u3uke NpUXOAUTCS HMETh Jel0 C pa3HOOOpa3HBIMU BEIHMYMHAMH,
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3HAUEHHUS KOTOPBIX OXBATHIBAIOT OrPOMHBIN Auama3zoH. Tak, MHTEpBaJ HM3BECTHBIX HaM JIJIMH
POCTUPAETCS OT pa3MEPOB AEMEHTAPHBIX YACTHI] 10 pa3MepoB BceneHHol, nHTepBa BpeMeH - OT
NEepUOJOB TMoJypacnaga KOPOTKOXKHUBYILMX 3JIEMEHTApHBIX 4YacTHIl JI0 Bo3pacta BceneHHOM,
MHTEPBAJl Macc — OT MAacCChl AJIEKTPOHA JIO MACC rajakTHK.

[lepuonuueckn MNpeANPUHUMAINCH W TMPEAIPUHUMAIOTCS TMOMBITKH CO3JaTh HEKYIO
YHUBEPCAJIbHYIO TEOPHIO, KOTOpas OXBaThiBajla Obl BECh pPa3HOOOpa3HBIM MHUDP (U3HYECKUX
00BEKTOB M siBIIeHUH. OJJHAKO MOKa HE YIAIOCh, @ OOJBIIMHCTBO (PM3UKOB CUMTAET, YTO HUKOTA HE
yAacTcsl, CO3AaTh eIMHYI0, BCEOOBEMITIONIYIO TEOPHIO, OMMCHIBAIOILYIO BCe pasHOOOpa3ue sBICHUM,
C KOTOpbIMU MBI cTajikuBaeMcsa. Ceilyac CylIeCcTBYeT MHOIO TEOpUM, Kaxdas U3 KOTOPBIX MMEET
OrpaHMuYeHHYI0 o0nacTh mpuMeHeHus. Hampumep, 3akoHbl MexaHuku HploToHa HecmpaBeIMBBI
JUTSL T€J, Pa3BUBAIONIUX OYEHBb OOJIBIIME CKOPOCTU. B TakuxX ciydasX MOJB3YIOTCS CIIEIHAIBHOM
Teopuel oTHocUTeabHOCTU. OJHAKO 3Ta TEOpHs HE MPUMEHUMA K 00JaCTH Ype3BbIYaitHO OONIBIINX
Macc, a TaKxke s 00BSICHEHHUS HEKOTOPBIX SBIICHHMA, MPOUCXOISAIINX HA OTPOMHBIX TaJaKTHIECKUX
pPacCTOSTHUSX; TPHU 3TOM IMPHUBIEKAIOT OOIIYI0 TEOpUIO OTHOcUTedbHOCTU. Korma peub 3axomut o
SIBIIGHUSIX aTOMHBIX W SIIEPHBIX MacITaboB, MeXaHWka HBIOTOHa YCTymaeT MecTO KBaHTOBOM
TEOPHH, a B CITydasx OOJIBIITUX CKOPOCTEH - PEIIITHBUCTCKON KBAaHTOBOM TECOPHH.

B nacrosimiee Bpemsi He CyIIeCTBYeT aOCONIOTHO YETKUX KPUTEPHEB 0071acTU MPUMEHEHUS
TOM WM WHOW (pu3Mueckodl KoHIENuu. M3 ombiTa WM3BECTHO, YTO TEOPHIO OTHOCHUTEIHLHOCTH
CIIeyeT WCMOIb30BaTh, KOTJAa CKOPOCTH TeNl MPUONMKAIOTCS K CKOPOCTH CBETa, a MEXaHHUKa
HploToHa MpaBWIIBHO OMUCHIBAET MOBEIEHUE TEJ, CKOPOCTH KOTOPBIX Majbl IO CPaBHEHHIO CO
CKOpocThio cBeTa. OHAKO HEMOHSTHO, KOTJAAa MMEHHO HYKHO MEpPEeXOJUTh OT HbIOTOHOBCKOM
MEXaHUKH K pelIsITUBUCTCKON. OTBET Ha ATOT BOIIPOC 3aBUCHUT OT TOTO, C KAKMM KOHKPETHO CIIy4aeM
MBI HIMEEM JIEJIO, M OT TOTO, C KAKOM TOYHOCTHIO HAJ0 PEIIaTh 3a/1a4y.

duznyeckas KapTMHA MHpa CJaraercs U3 HEKOTOPOro KoluyecTBa (hyHIaMEHTaIbHBIX
KOHLEIILMI, HO HET COBMNAJCHUS MHEHUI OTHOCUTENIBHO TOr0, Kakue 3To KoHuenuuu. Hanpumep, B.
[eitzenOepr monaran, 4TO B COBPEMEHHOW (DHM3WKE CYIIECTBYIOT 1O KpaHEW Mepe YeThIpe
byHIAMEHTAIBHBIX ~ 3aMKHYTBIX  HENPOTHBOPEUMBHIX  TEOPUU:  KJacCHYeCKas  MEXaHHKa,
TEPMOJIMHAMUKa, 3JIEKTPOJIMHAMUKA, KBAHTOBas MEXaHHMKa, Kax/Jas U3 KOTOPHIX B CBOEH obiactu
MPWIOKUMOCTH HAWIY4YIIMM O0pa3oM omuchiBaeT peanbHOCTh. (Kiaccwueckas w KBaHTOBas
MeXaHHMKa OyIyT pacCMOTpPEHBI B § 6.2 u 6.4.)

OObIYHO, KOTA TOBOPSAT 00 anexkmpoourHamuxe, TOAPA3YyMEBAIOT KIACCUYECKYIO
ANEKTPOJUHAMUKY - TEOPHUIO 3JIEKTPOMArHUTHBIX MPOIIECCOB B Pa3IMUHbIX cpefax U Bakyyme. OHa
OXBAaTBhIBAET COBOKYITHOCTb SIBJICHHM, B KOTOPBIX OCHOBHYIO POJIb UTPAIOT B3aUMOACHCTBUS MEXKIY
3apsSOKCHHBIMU  YaCTHUIIAMH, OCYIIECTBISIEMbIE IOCPEICTBOM dJEKTpOMarHuTHoro mojis. Bcee
AIIEKTPOMArHUTHBIE SIBJICHUS MOXKHO OIKUCAaTh C IOMOIIbIO ypaBHeHHH MakcBemia, KOTOpbIE
YCTAHABIMBAIOT CBS3b BEJIMYHMH, XapaKTEPU3YIOUIMX OJJIEKTPUUECKHME W MarHUTHBIE IIOJIA, C
pacrpeziesieHieM 3aps/ioB U TOKOB B npocTpaHcTBe. ConepikaHue YeThlpex ypaBHEeHUN Makcpeiia
JUISL  DIIGKTPOMAarHUTHOTO TIOJII KaueCTBEHHO CBOJAUTCA K CIEAYIOIIEMY: MarHUTHOE TIoJje
MOPOXKAACTCS ABUKYIIUMHUCS 3apsaMu U IEPEMEHHBIM AJIEKTPUUECKUM T0JIEM (TOKOM CMEILIEHHS);
JNIEKTPUYECKOE T0Jie C 3aMKHYTHIMH CHJIOBBIMHM JIMHUSIMU (BUXpEBOE I0JI€) MOPOXKIAeTCs
MIEPEMEHHBIM MarHUTHBIM TIOJIEM; CHJIOBBIC TMHUKM MAarHUTHOTO TOJISI BCETNIa 3aMKHYTHI (T.€. OHO HE
UMEEeT HMCTOYHHKOB - MAarHUTHBIX 3apsi/ioB, MOAOOHBIX AJIEKTPUUYECKUM); AIEKTPUUYECKOE TMOJe C
HE3aMKHYTBIMH CHUJIOBBIMU JIMHUAMH (TIOTEHLMAJIIBHOE TI0JIe) MOPOXKAACTCS AIEKTPUUECKUMHU
3apsaaMu — HUCTOYHMKAMH 3Toro mnousid. M3 teopun MakcBenia BBITEKAIOT KOHEUHOCTh CKOPOCTH
pacrpocTpaHeHusl 3JIEKTPOMArHUTHOTO B3aUMOJIEUCTBHS M CYIIECTBOBAHUE AJIEKTPOMArHUTHBIX
BOJIH.

Hapsiny ¢ knaccudeckoi BBIACNAIOT KBAHTOBYIO AJIEKTPOAMHAMUKY — KBAaHTOBYIO TEOPHUIO
3JIEKTPOMAarHUTHOTO TOJISl M €r0 B3aUMOJICHCTBHS C 3apsDKEHHBIMU YacTHIIAMU (ITIaBHBIM 00pa3zoM
AIIEKTPOHAMHU M TO3UTPOHAMH, MIOOHaMH). B OCHOBe KBaHTOBOW 3JIEKTPOJWHAMUKHU JICKHUT
MOATBEP)KICHHOE Ha OMNBITE NPEJCTABIEHHWE O AMCKPETHOCTH 3JIEKTPOMAarHUTHOTO H3IY4YECHHS.
KBaHTBI 37€KTPOMArHUTHOTO TOJS - (POTOHBI - SBISIFOTCS HOCHUTEISIMA MUHUMAJIBHO BO3MOXKHBIX
IpU KOHKPETHOM 4YacToTe MOJsl SHEPruu W HUMIIyJabca. B pamkax KBaHTOBOW 3J1€KTPOAMHAMUKU

64



JieNaeTcs BBIBOJ O TOM, YTO 3JIEKTPOMArHUTHOMY M3JIyYEHHIO IPUCYIINA HE TOJIBKO BOJIHOBBIE, HO U
JUCKPETHBIE, KOPIYCKY/ISPHbIE CBOWCTBA, @ B3aMMOJECHCTBUE 3JIEKTPOMArHUTHOIO M3JIyYEHHs C
3apsHKEHHBIMU YacTUIIAMH PACCMATPUBACTCS KaK MOIVIOIICHNE U UCITyCKaHUE YacTUIlaMH (POTOHOB.
OOmMeH (oToHamMM OOYCIOBIMBAET 3JIEKTPOMAarHUTHOE B3aUMOJAEHCTBHE 3apsKCHHBIX YACTHIL.
Yactuia MOXKET MCIyCTUTh (DOTOHBI, a 3aTeM caMa WX MOMIOTUTh. KBaHTOBas 3JIEKTpOAMHAMHKA
JIOCTaTOYHO TOYHO ONMCHIBAET MCIyCKAHME, MOMIOIIEHHE M PACCESIHUE HM3IIyYEHHUsS BELIECTBOM,
AIIEKTPOMAarHUTHOE B3aUMOJICHCTBUE MEXK/TY 3apsSKCHHBIMU YaCTUIIAMHU U T.II.

Tepmoounamuxka B KJIaCCUYECKOM ITOHMMAHUM - 3TO pas3len (QU3UKH, H3ydarollui
HanOonee OOHIME CBOWMCTBA MAaKPOCKOMHMYECKUX CHUCTEM, HAXONAUIMXCS B  COCTOSHUU
TEPMOAMHAMUYECKOTO pPAaBHOBECHs, M IPOLECCHl Iepexofa MEXAY OJTUMU PpPaBHOBECHBIMU
COCTOSIHUSIMH.

TepMonuHamMMKa CTPOMTCS Ha OCHOBE (DYHAAMEHTAJIbHBIX IPUHIMIIOB - Haydal
TEPMOJAMHAMUKHU, KOTOPbIE SBISIOTCS 0000IIEHHEM MHOTOYMCIEHHBIX HAOMIONEHUH U Pe3ylbTaToB
SKCIEPUMEHTOB. TepMOAMHAMUKAa BO3HHUKJIA B MepBoil mojioBuHe XIX B. B CBA3M C pa3BUTHUEM
TEOPHHM TEIUIOBBIX MAIMH UM YCTAHOBJICHMEM 3aKOHA COXpaHEHUs »HHepruu. Paznuuaror
XMMHYECKYI0 TEPMOJMHAMMKY, TEXHUUYECKYI0 TEPMOAMHAMHKY M TEPMOJUHAMHUKY DPa3HbIX
(GU3NUECKHUX SBICHUI.

B HacTosmiee Bpemst ObICTPO pa3BUBACTCsS TEPMOAMHAMMKA HEPABHOBECHBIX IPOLIECCOB -
pa3nen (u3MKM, B KOTOPOM M3Y4YalOTCS HEpaBHOBECHBIE Tporuecchl (auddys3usi, BI3KOCTb,
TEPMOJIEKTPUYECKHUE SBIEHUS M Jp.) Ha OCHOBE OOIIMX 3aKOHOB TepMoauHamuku. Ilpu
KOJIMYECTBEHHOM HU3yYCHHMM ATHUX IPOIECCOB, B YAaCTHOCTH NpPU OIpPEeIEHUH HX CKOPOCTEH B
3aBUCUMOCTH OT BHEIIHHUX YCIOBHUH, COCTaBISAIOTCA YpaBHEHHUs OalaHca MaccChl, HMMITYNbCa,
SHEPTUU U DHTPOIUM JUIS 3JIEMEHTApHBIX OOBEMOB CHUCTEMbI, U 3TH YPaBHEHHUS HCCIEIyIOTCS
COBMECTHO C YPAaBHEHUSIMH pacCMaTpUBAaeMbIX IpolLeccoB. TepMoauHAMHKa HEpaBHOBECHBIX
IPOIIECCOB SIBIISIETCS TEOPETHYECKOW OCHOBOW HMCCIENOBAHMSA OTKPBITBIX CHCTEM, B TOM YHUCIIE
KHBBIX CYLIECTB.

B coBpemeHHOH (hu3MKe MPUHATO MPEACTaBIEHHE O YeTbIpeX (yHAAMEHTAIbHBIX THIIAX
(u3M4ecKoro B3auMoJeHCTBU:

O cunvHoe 63aumodelicmeue - caMoe CUIbHOE M3 (DyHIAMEHTAIbHBIX B3aUMOJACHCTBHMA
JIEMEHTAPHBIX YacTULl. B 3TOM B3aMMOJEHCTBUN y4acTBYIOT 3JI€MEHTAPHbIE YAaCTHIIbI, IMEHYEMbIE
anpoHamu. CuibHOE B3aUMOJACHCTBHE TPEBOCXOIUT DICKTPOMAarHUTHOE  B3aHMMOJCHCTBHE
npumepHo B 100 pas, ero pammyc neiictBus okono 10713 cm. YacTHbli ciydait cHIBHOTO
B3aUMOJICHCTBUS - SI/ICPHBIC CHIIBL;

O anexmpomaznumuoe 83aumoodelicmeue MO «CUJIE» 3aHUMAET CIEAYyIOIlee IOJI0KEHUE
1ocjie CHJIBHOTO B3aMMOJEHCTBH. B HeM y4yacTBYIOT YacTHIIbI, UMEIOIIUE AIEKTPUUYECKUI 3apsiz
(MM MarHUTHBIE MOMEHT). IlepeHOCYMKOM 3IEKTPOMAarHUTHOIO B3aUMOAEHCTBUS MEXAY
3apsHDKEHHBIMU YaCTULIAMH SIBJSIETCS 3JICKTPOMArHWTHOE TI0JIe, WM KBAaHTHI MOJA - (POTOHBI. DTO
B3aUMOJICHCTBUE SIBIACTCS AalbHOACUCTBYIOIIUM. OHO OMNpeAenseT B3auMOACHCTBHE MEXIY
SJIpaMU U 3JEKTPOHAMH B aTOMax M MOJIEKYJIax, IO3TOMY K JIEKTPOMArHUTHOMY B3aHMOJICHCTBHIO
CBOAMUTCS OOJIBIIMHCTBO CHJI, IPOSIBISIOLIMXCSI B MAKPOCKONMMYECKUX SABICHUSAX: CUJIBI YIPYTOCTH,
TPEHHUS, XUMHYECKas CBA3b M T.JA. OJIEKTPOMArHUTHOE B3aWMOJCHCTBHE MPHBOAUT TaKXKe K
U3IY4YEHUIO IEKTPOMArHUTHBIX BOJIH;

O craboe 83aumoodeticmaue TOpaso cinadee He TOIBKO CUIIBHOTO, HO M 3JIEKTPOMarHuTHOTO
B3auMoJieicTBusA. B crmaboM B3aMMOAEHCTBMM YYacTBYIOT BCE 3JIEMEHTAapHbIE YacTHUIIBI (Kpome
dotona). Oxunaemblili paguyc aeiicTsus ciaboro BzaumoeiicTBus mopsamka 2 — 10716 cm. Dro
B3anMoJielicTBUE 00YCIIOBINBAET OOJBIIMHCTBO PACHafOB AIEMEHTAPHBIX YACTHII, B3aUMOJACHCTBUS
HEUTPHUHO C BEILECTBOM H JIp.;

O epasumayuonnoe g3aumooeticmeue - IPUCYyIIEe BCEM BHJIaM MaTepHH B3aUMOJIEHCTBUE,
camoe ciaboe u3 (yHAAMEHTAIBHBIX B3aWMOJCHCTBUN SIIEMEHTAPHBIX YAaCTUI; UMEET XapakTep
IPUTSDKEHUSL.

B Hactosimiee Bpemst pazpaborana 0O0beTUHEHHAS TEOPUS JIEKTPOMArHUTHOTO M CJIaboro
B3aUMOJICHCTBHM (AmekTpociadoe B3aumozeicTBue). CymecTBYIOT MOIETH, BKIIOYAIONIUE |
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CWJIbHOE B3aUMOJICHCTBUE (BennKoe oObenuHeHue). JlenaroTcs TOMBITKA OMUCaTh BCE YEThIpE
B3aMMOICUCTBUS Ha eANHOIN ocHOBe.Pa3Hble Pu3nueckue KOHLENINUN B €IUHOE LETI0€ 00bEANHSIET,
BEPOSITHO, 0OIIee mojie, Ha KOTOPOM €CTh 00JacTH Haubojee YacTOro MPUMEHEHHUsI TeX WM MHBIX
OCHOBHBIX (P3UUYECKUX TEOPHH - COCTABIAIOMUX 00Mmel (HU3NIECKOM KapTUHBI MUpPA. DTOT TE3HC
WUTIOCTPUPYET Auarpamma Ha puc. 6.1, mocTpoeHHas B KOOpJIUHATAX PACCTOSHUE - CKOPOCTh, TIE
yKa3aHbl 00JJaCTH MPUMEHUMOCTH ISTH CaMbIX IMIMPOKUX COBPEMEHHBIX TEOPHii, MpUUeM 00JIacThb
CKOPOCTEN U PACCTOSIHUM, C KOTOPBIMH MBI CTAJIKUBAEMCS B IOBCEAHEBHOM KU3HU, 3aHUMAET JIUILb
HEOOJBITYIO TUJIOMIAAs B HIDKHEH dactu auarpammsbl [18]. CioegyeT OoTMETHTB, 4TO ATH 00JIacTH
YAaCTUYHO TMEPEKPHIBAIOTCA M pa3/iesieHHe HOCUT YCIOBHBIN Xapakrep. Hampumep, Ha nuarpamme
MOKa3aHOo, 4YTO 00Ilas TeOpHs OTHOCUTEIHbHOCTH MPUMEHHMa K aCTPOHOMUYECKUM PACCTOSHUSAM,
OJTHAKO PeIlIaolIasi ee MPoBepKa OCHOBAHA HA aHAJIU3E JBUKEHUS IUIAHET, a OJIHO U3 MPEACKa3aHUM
TEOPUU MOXKHO MPOBEPUTH Aaxke B Jaboparopuu. U3 quarpammsl clieyeT, YTO IPUMEHSATH OOIIYIO
TEOPUI0 OTHOCUTEIBHOCTH HEOOXOAMMO Jisi acCTPOHOMHYECKHX pacCTOsHHUM. BepxHsisi yacTh
IUarpaMMbl  OTpaHMY€Ha CKOPOCTBIO CBETa, IMOCKOJBbKY, COIVIACHO COBPEMEHHOW (hH3HUecKOM
napajurMe, CKOpOCTH MaTepHalbHBIX YACTHUI], MPEBOCXOIAIIME 3TO MPEIEIbHOE 3HAYEHUE, HE
uMeroT ¢uznyeckoro cMeicia. Kpome Toro, Ha COBpeMEHHOM YPOBHE 3HaHHMM HEJb3sl OTBETUTH Ha
BOTIPOC, Kakue (hU3MUecKre TeOpUH MPUMEHUMBI K PACCTOSHUSAM, MEHBIIIUM Pa3MepOB IIPOTOHA WITH
OonpuM  pa3MepoB BuauMon BceenenHoil. He sicHo pake, MMeeT JIM CMBICT TOBOPHTH O
GU3NUEeCKUX KOHIEMIUAX I ATUX 00IacTei.
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KBAHTOBaA MEXaHHKA O6nacTh ARNEHHWI, ¢ KOTOPBIMH
PensitupucTckas MPUXOIUTCS HMET JIeJIo
KBaHTOBas MeXaHHKa B MOBCEIHEeBHOM XU3HH

Prc. 6.1. InarpaMma NpHMEHHMOCTH MATH OCHOBHEIX (pH3MYECKHX TeopHii. Bo-
MIPOCHTENEHEIE 3HAKH YHKA3BIBAIOT Ha OTCYTCTBHE (1)[1Z%IILIL’CE{I1X '['C(_'!I)Hﬁ._ OIMHUCBIBAROIITHX
3TH obnactu [18]

B Hacrosimee Bpems CIOXKHIIOCH TPENCTaBICHHE 00 HEpPapXUYHOCTH (PU3MUECKUX
sBIIeHU. B pamkax (u3nyeckoil KapTHHBI MUpPA BBIICSIOT TI0 MEHBIICH Mepe TPH CTPYKTYPHBIX
YPOBHS - MUKpPO-, MAaKpO- U METaMUP.

MaxkpoMup uMeeT Aeno ¢ MaKpoOoOBbEKTaMH, pa3Mephbl KOTOPHIX COOTHOCHMBI C 3€MHBIMU
macmtabamu. B mpeaenax MakpoMupa mpoCTpaHCTBO U3MEPSIETCS B MHJUIUMETPAX, CAHTUMETpax U
KUJIOMETpax, a BpeMs - B CEKyHJax, MHUHYyTaxX, 4yacax U rojgax. B artoii obnactu Haumbonee
HOAXOASAIIECH MOJENbI0 (PU3NUECKON peabHOCTH sBIsieTcst Mexanuka M. HpioToHa.

Meramup xapakTepusyeTcst OOJbIIUMU KOCMHUYECKHUMH MaclITabaMy U CKOPOCTSIMH. 37€Ch
IPOCTPAHCTBO H3MEPSETCS B AaCTPOHOMUYECKHMX €IMHHIAX, CBETOBBIX TIOAAX U IapceKax.
XapakTepHble A MeramMupa BpeMeHa - MIUUIMOHBI UM Muutuapiasl Jjier. Jlns stoil obnacTtu
pa3paboTaHbl TaKHe KOHLENINH, KaK CIelualbHas 1 0011ast TECOPUH OTHOCUTEIHHOCTH.
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MuKpPOMHUpP, MIM MHP MHKPOOOBeKTOB, mMeeT MacmTabel 10% — 101° cm, a Bpems
oxBaThIBaeT uHTepBan oT 102* 1o Bpemenu obpasopanus BcenenHoi. J{ns MukpoMupa Haubomee
NOJXOJAT HEPEISITUBUCTCKAS U PEJIATUBUCTCKAsI KBAHTOBBIE MEXaHUKHU.

Bomnpoc 2. Konnenuuu MaKkpoMupa M KJIacCH4ecKasi MeXaHMKa

Ananu3 (Qu3nyecKuX SBICHUNH MakpoMmupa Oa3upyercss Ha KOHLENIMH KIIACCHYECKOM
MEXaHUKH. B HIMPOKOM CMBICIE Mexanuka usyyaem MexaHuueckoe O08UdiCeHue mamepuu, men u
npoucxoosawue npu dmom e3aumooelcmeus medxcoy Humu. Ilog MeXxaHUYeCKUM JIBUKEHHEM
IIOHUMAKOT HM3MEHEHUE C TEYEHUEM BPEMEHM B3aUMHOIO IOJIOKEHHs TeJl WM HMX 4YacTUIl B
IPOCTPAHCTBE; B IPUPOJIE - 3TO JIBUKEHUE HEOECHBIX Tell, KojeOaHHus 3€MHOM KOpBI, BO3AYILIHBIC U
MOpCKHE TeueHUus M T.I. PaccmarpuBaemble B MEXaHUKE B3aWMOJICHCTBUS MPEACTABIAIOT cO00il Te
JEICTBUSA TeN APYT Ha APYra, B PE3YJIbTAaTe KOTOPHIX MPOUCXOAAT U3MEHEHHUSI CKOPOCTEW TOUEK ITHX
Tel WM UX JedopMaluu, HampuUMep NPUTSHKEHHE Tell 1O 3aKOHY BCEMHPHOIO TATOTEHMUS,
B3alMHBIE JABJICHUS CONPUKACAIOLINXCS TEJ, BO3ACMCTBHS YACTHI] KUIKOCTH WJIM ra3a Ipyr Ha
Jpyra 1 Ha JIBH)KYIIMECS B HUX Tela.

BO3HUKHOBEHHE MEXAaHUKU M €€ pa3BUTHE CBSI3aHbl C HY)KIaMH NpakTuku [25]. Panbiue
JpYruX pas[eroB MEXaHUKH CTajla pa3BUBAaThbCs craruka. [lepBble momenmme 10 HaC TPAKTaThl 1O
MeXaHHUKe TOSBWINCH B [pesneti I peyuu - 310 Haryppunocodckue counnenust Apucrorens (IV B.
0 H.3.), KOTOpbIA BBEJI B HAay4yHBIH OOOPOT TEPMUH «MeXaHUKa». HayuHble OCHOBBI CTaTUKU
(Teopus pblyara, CIOKEHHE MapaJlIebHBIX CHJI, YIEHUE O LEHTPE TSHKECTH, Hadyala TUAPOCTAaTUKU
u ap.) pazpadoran Apxumen (I1I B. mo u.3.).

B XVII 6. 6b1u co3aaHbl Hay4HbIEe OCHOBBI JUHAMUKH, a C HEH U Bceil MexaHuku. bombioe
BIIUSHUC HA PA3BUTHE MEXAHWKHW OKa3aiau renuoreHTpudeckoe yuenune H. Komepumka (XVI B.) u
otkpeitTie W. Kemnepom 3akoHoB nBuxkeHus: miaHer (Hadago XVII B.). OCHOBONOJIOXHHUKOM
JuHaMUKU cuuTaloT [. [anwness, KOTOpbI NOMy4YWJI pEHIEHWE 3aJadyd O JBMIKECHUU Tella MOJ
JeicTBUEM CHIIBI (3aKOH PaBHOYCKOPEHHOTO MajeHus). Ero uccienoBaHust MpUBENH K OTKPBITHIO
3aKOHA MHEPLMH W MPUHLHNA OTHOCHUTEIBHOCTU KJIACCUYECKOM MEXAHWKHU; OH CTajl OCHOBAaTEJIEM
TEOpHH KOJeOaHWN M HAyKH O CONPOTHBICHHHM MarepuanoB. VcciemoBaHUs IBMXKEHHS TOUYKH IO
OKPY)KHOCTH, KOJIeOaHUH (PU3NYECKOr0 MasTHHKAa M 3aKOHOB YIPYTOTo yaapa Tel, BaKHbIE IJis
JAIbHEWUILEr0 pa3BUTHs MEXaHWKH, npuHamiexar X. ltoirency. Co3gaHue OCHOB KJacCHUYECKOM
MeXaHHUKHU 3aBepinaetcs Tpyaamu M. Hetotona, copmynupoBaiiero B 1687 1. IaBHBIE €€ 3aKOHBI
U OTKPBIBIIETO 3aKOH BceMupHOro TaroreHus. B XVII B. Obutr yCTaHOBIIGHBI M JBa HCXOMHBIX
MOJIOKEHHS] MEXaHUKHU CIUJIOUTHON CpeJibl - 3aKOH BA3KOrO TPEHMsI B )KMIKOCTSIX U ra3zax (HpioToH) u
3aKOH, BBIPAXKAIOLINI 3aBUCUMOCTh MEXIY HalpsDKEHUSMH U nedopmanusiMu B yrpyrom tene (P.
['yx).

B XVIII 6. "HTEHCUBHO PA3BUBAIOTCS AHAJTUTUYECKUE METOMBI PELIEHUs 3a1a4 MEXaHUKH,
OCHOBBIBAIOLINECS HA HCMOIb30BaHUM TU(G(HEPEHIINATILHOT0 U UHTErpajibHOro ucuuciaeHuit. s
MarepuantbHON TOYKU 3T METONBI paspadoTain JI. Ditnep, Takke 3aJI0KUBIINNA OCHOBBI AMHAMUKU
tBeproro tena. JK. Jlarpamwk monyunmna ypaBHEHMsI JBUKEHHUS CHUCTEMbl B OOOOIICHHBIX
KOOpAMHATaX W CO3/1aJl OCHOBBI COBPEMEHHOW Teopuu Kosebanuid. Oinepom, /. beprymin,
Jlarpanmxkem u JI'AnmambGepom ObutH pa3pabOTaHbl OCHOBBI TUAPOAMHAMUKH HICATBHON KUIKOCTH.

B XIX 6. mponoimkaeTcs MHTEHCUBHOE PAa3BUTHE BCEX PA3esiOB MEXaHUKU. B nuHamuke
TBEpIOrO Teja pe3ynbrarbl, pa3Butble C.B. KoBaneBcko M JApyrMMU  HCCIIEIOBATEISMM,
MOCTYXMJIM OCHOBOW TEOpPUH THUPOCKOMNA, MMEIOLIEH Oonblioe mpakTHueckoe 3HaueHue. A.M.
JlsmiyHOBBIM  ObLTa pa3paboTaHa Teopus YCTOWYMBOCTH paBHOBeCHsS U JBHXKeHHs. U.A.
BelmHerpaackuil  3aJ0KWJI  OCHOBBI COBPEMEHHOM TEOPUM aBTOMAaTHYECKOIO pPEryIUPOBAHMUS.
Hoxazannas I'. Kopuonucom Teopema 0 COCTaBIISIIOIIMX YCKOPEHHUS MOCITYKHJIa OCHOBON JTUHAMUKH
OTHOCHUTEIJIBHOTO IBWKeHUs. KuHemaruka, pa3BuBaBIIasiCcsl OAHOBPEMEHHO C JUHAMMKOM, BO BTOPOM
nonoBuHe XIX B. BBIICIWIACH B CAMOCTOSITEIIbHBIA pa3fesn MeXaHWKW. Pa3BuThe monyyuia u
MEXaHHKa CIUIOIIHOM cpeapl: OBUIM YCTAaHOBIIEHBI OOIIME YpaBHEHHS TEOPUH YIPYTOCTH;
mubdepeHanbHble YpaBHEHUs JABM)KEHUS BSI3KOW JKUIKOCTH; Pa3BUTO YYEHHE O BHUXPSIX H
OTPBHIBHOM OOTEKAHWHU TEJ; IOJIOKEHO Ha4ajJo W3y4eHHUIO TYpOYJIEHTHBIX TEUCHHIA; 3apOAMIIHCH
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TUAPOUHAMHUYECKAsT TEOpUs TPEHUsS TPU CMa3Ke, TEOpUs TOTPAHUYHOTO CIIOs, TepBas
MareMaThdeckasi TeOpus MJIaCTUYECKOro TeUEeHUs MeTala v JIp.

B XX 6. WHTEHCHMBHO pa3BHUBAIOTCS HOBbIE OOJIACTH MEXAHHWKHU - TEOPHUS HEIMHEWHBIX
konebanuii (A. JlsmyHoB u A. Ilyankape), MexaHUKa TeJl NMEPEMEHHON MacChl U TMHAMHKA PAKET,
rae nepBbie uccnenoBanus npopoawiu M.B. Memepckuii (konerny XIX B.) u K.O. [{uonkoBckuii. B
MEXaHHMKE CIUIONTHOW cpeipl MOSBUIINCH eIie ABa pasznena - adpoauHamuka (H.E. XKykoBckuit) u
razoBas quHamuka (C.A. Yamibirun).

Ha cospemennom smane X akTyaqbHBIM B MEXaHUKE OTHOCST 3aJjadydl TEOPHUH KoseOaHU,
JUHAMHUKU TBEPAOTO Tella, TCOPUU YCTOWYMBOCTH JIBUKCHUS, MEXaHUKU TEJl MIEPEMEHHONW MacChl U
JTUHAMHUKH KOCMHUYECKHX ToJieTOB. Bce Oonbliee 3HaYeHHE MPHOOPETAIOT 3ada4yd, TPeOyromme
NPUMEHEHHUS BEPOSTHOCTHBIX METOAOB pacdera, B KOTOPBIX, HAlpUMep, OTHOCHTEIHHO
NEHCTBYIONIMX CHJI M3BECTHA JIMIIb BEPOATHOCTh TOTO, KaKWe 3HAYEHHUs OHU MOTyT HMeTh. B
MeXaHUKe HEMPEPBIBHON CPeIIbl aKTyalbHBI: H3yYeHHUE MMOBEACHHSI MAKPOUACTHI] TIPU U3MEHEHUHU UX
(GbOpMBI, YTO CBSI3aHO C pa3pabOTKOW Oosiee CTpOroil Teopuu TypOYJICHTHOTO TEUCHUS >KHIKOCTH;
pelIeHne 3a/1a4 TEOPUH MIACTHYHOCTH M TOJI3YIE€CTH; CO3JaHue 000CHOBAHHOUN TEOPHH MPOYHOCTH
U pa3pylleHHs] TBEpAbIX Tel. MexaHuWKa TakkKe 3aHUMaeTcs H3y4yeHUEM JBM)KCHUS IUIa3Mbl B
MArHUTHOM TI0JI€, T.€. PEIICHHEM OIHON U3 CaMbIX aKTyalbHBIX MPOOJIEM COBPEMEHHOUN (U3UKH -
OCYIIECTBIIEHUEM YIIPABIIIEMOT0 TEPMOSIEPHOTO CUHTE3a. Ps/l BaKHEHIINX 3a/1a4 THAPOANHAMUKU
CBS3aH C 1mpobiremamMu  OOJNBIIMX CKOPOCTEH B  aBHAllUM, OaUIMCTHKE, TypOWHO- U
JIBUTATEIeCTPOCHUU. MHOTO HOBBIX 3a/lau BO3HUKAET Ha CThIKE MEXaHUKHU U APYruX obiacTel HayK;
B YAaCTHOCTH, B paMKax THIPOTEPMOXHUMHUU MPOBOAATCS MCCICIOBAHUS MEXaHUYECKUX MPOIECCOB B
KUAKOCTSX U Ta3ax, BCTYMAIOMIMX B XMMUYEeCKHe peakiuu. Kpome Toro, MexaHuka U3y4aeT CHIIbI,
BBI3BIBAIOIINE JICJIEHUE KIETOK, MEXaHU3M 00pa30BaHUsI MYCKYITHbHOW CUIIBI H JIp.

B nacTosiiiee Bpemsi mpeAMETOM M3YyUEHHUs KJIACCHUECKOM MEXaHMKH SBISIOTCS JABM)KEHUS
TOOBIX MaTepUaIbHBIX Tel (KPOME AIIEMEHTAPHBIX YACTHII), COBEPIIAEMBIE CO CKOPOCTSIMH, MHOTO
MEHBIIMMH CKOPOCTH cBeTa. llpW u3yueHuM NABHKEHUS MarepHalIbHbIX TeJl B HBIOTOHOBCKOM
MEXaHUKE BBOMST PsiJl a0CTPAKTHBIX MOHSITHI, OTPAKAIONINX T€ WU WHBIC CBOHCTBA PEAbHBIX TEJl.
[IpuBenemM OCHOBHBIE TPH:

O mamepuanvras mouka — OOBEKT MPEHEOPEIKUMO MANTBIX PAa3MEPOB, UMEIOIIUN Maccy.
OTO NMOHATHE MPUMEHUMO, KOTJa TEJIO JBUKETCS MOCTYHNareIbHO WJIM B HM3Yy4aeMOM JABUKECHHUU
MOYKHO MpeHeOpeyb BpallleHueM Tella BOKPYT ero IeHTpa Macc;

O abconromuno meepdoe meno — TENO, Y KOTOPOTO PACCTOSHUE MEXKIY IBYMsl JIFOOBIMU
TOYKAMHU BCErJa OCTAeTCSd HEU3MEHHBIM; ITO MOHITHE MPUMEHUMO, KOTZa MOXKHO MpeHeOpedb
nedopmariueit Tena;

O cnaownas usmensemas cpeda,; 3To MOHATUE IPUMEHUMO, KOTAA IPU U3YYCHHUH JBHKECHHS
U3MeHseMOi cpenbl (AehopMHUpPYyEeMOro TBEPIOTO Tena, >KHAKOCTH, raza) MOXHO NpeHeOpedbh
MOJIEKYJISIPHON CTPYKTYPOU CpeaBbl.

[Ipy wW3yYeHMM CIUIOIIHBIX Cpel JOMOJHUTENbHO MpUOEraloT K aOCTpakIusM,
OTpaXAIOIIUM TPU JAHHBIX YCIOBUSAX Hamboyiee CYIECTBEHHBIE CBOWCTBA COOTBETCTBYIOIINX
peanbHBIX TeN: HJeajJbHO YIPYroe TeNo, IUIACTUYECKOE TEeJo, HJeajbHas KHUAKOCThb, BS3Kas
KUJKOCTh, UJCAIBHBIN Ta3 U JIp. B COOTBETCTBUU C TUM BBIACISAIOT MEXAHHKY MaTepUaTbHOU
TOYKH, MEXaHUKY CHCTEMbl MaTe€pHalIbHbIX TOYEK, MEXaHUKYy aOCOJIOTHO TBEpAOro Tela Hu
MEXAaHUKY CIUIOIIHOW CpeaBbl.

Mexanuka cniowmnol cpedvl TOApA3NENAETCI Ha TEOPUIO YIPYTOCTH, TEOPHIO
IUTACTUYHOCTH, TUIPOAWHAMUKY, a’pOIWHAMHUKY, Ta30BYI0 NIWHAMUKYy H JAp. B KaxaoMm wu3s
YKa3aHHBIX Pa3/IeJIOB B COOTBETCTBUHU C XapaKTEPOM pEIIaeMbIX 3a/1a4 BBIACISAIOT: CTaTUKY - YUCHHE
O paBHOBECHUHU TeJ MOJ ICHCTBHEM CHJI, KHHEMATUKy — YYE€HHE O T'€OMETPHUYECKHX CBONCTBaX
JBUKEHUSI T€JI, TMHAMUKY - YICHHE O JIBH)KEHUU TeJl MO JCHCTBUEM CHJL.

Bonpmioe 3HaueHWe IS pemieHHs 3a/7a4 MEXAHWKU HMMEIOT TMOHSATHS O JUHAMHYECKHX
Mepax ABH)KEHHUS, KOTOPHIMH SIBIISIOTCSI KOJIMYECTBO JIBUXKEHHUS, MOMEHT KOJIMYECTBA ABM)KECHUS,
KMHETUYECKasi YHEPTHUs, U O Mepax JEHCTBUS CHJIbI, KAKOBBIMH CITY>KaT UMIYJIbC CHIIBI U pabora.
CooTHoOIIEHHE MEXIy MepaMH IBMKCHHUS W MepaMu JEWUCTBUSA CHJIbI JAIOT OOIIME TEOpPEMbI
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JUHAMUKU. DT TEOPEMbl U BBITEKAIOIIME W3 HUX 3aKOHBI COXpPAHEHUs KOJIUYECTBA JBUKCHUS,
MOMEHTa KOJINYECTBA JBMKECHHSI U MEXaHUYECKOW PHEPTUU BBIPAXKAIOT CBOMCTBA IBUKEHUS JIO00M
CHUCTEMBbI MaTepuaIbHbIX TOUEK U CILUIOITHOW CPEbI.

B ocHoBe kitaccuueckoil MEXaHUKH JIEKaT TPU 3aKOHA MexaHuKW HproToHa:

1) Bcskoe Teno MPOAOTKAET YAEPKUBATHCS B COCTOSIHUM IOKOS WJIM PAaBHOMEPHOTO U
INPSIMOJIMHEWHOIO JIBM)KEHHUSI, TIOKa M IOCKOJIBKY OHO HE MOHYXJIA€TCsS NMPWIOKEHHBIMH CHUIIAMH
WU3MEHUTH 3TO COCTOSIHUE;

2) U3MEHEeHHE KOJIMYECTBA JIBUXKEHUSI TPONOPIIUOHATIEHO MPUIIOKEHHOM IBIXKYIIEH cuiie U
IIPOMCXOAUT B HAIIPABICHUU TOH INPAMOMU, IO KOTOPOM 3Ta cuja NeUcTByer: [ = am, tae F -
JIEHCTBYIONIAs CUJIA, 0L — YCKOPEHHUE, m - Macca Telna;

3) necTBUIO Bcerga €CcTh pPaBHOE W MPOTHUBOMOJIOXKHOE TPOTHUBOJACHCTBHE, T.€.
B3aMMOJICUCTBUS JIBYX TeJl APYT Ha JApyra MKy cOOO0M paBHBI U HANIPABJICHBI B IPOTUBOIOJIOKHBIE
CTOpOHBI. boiblioe 3HaueHue I MOHWMAaHUS SIBJICHUW MaKpOMHpa HWMEET TEOpHUsl TATOTCHUS
HrroTona. B ocHOBe ee mpencTaBlIeHWA JIEKHUT 3aKOH, YTBEP)KIAIONIWNA, YTO JIBE JIOOBIC
MaTepUalibHbIE YacCTHUI[l C MAacCaMH M, U M, TPUTITUBAIOTCSA [0 HANPABICHUIO APYT K JPYTY C
cuiao F TpsSMO TPONMOPIHMOHAIBHONW TPOW3BEACHHI0 MacC W OOpaTHO MPOMOPIHUOHATBLHON
KBa/IpaTy PacCTOSIHUS ¥ MEXKAY HUMU:

 (m,m,)
J — b

."r‘- =

.

rne G - rpaBuTalMOHHAs MOCTOsHHAsA.M3 3akoHa BceMUpHOro TAroreHus HproToHa
CJelyeT, UTO TATOTEHHE - 3TO MOTEHI[MAIbHOE IOJE C HEKOTOPOH HAaNpsKEHHOCThIO. BakHbIM B
Teopuu TiAroreHuss HploToHa sBNsSETCS HalW4YWe NMPUHIUIA 3KBUBAJICHTHOCTH, COTJIACHO KOTOPOMY
TATOTCHHE OJMHAKOBO JIEHCTBYET HA pa3HbIe Tela, coolmas UM OIWHAKOBOE YCKOPCHHE
HE3aBUCUMO OT MACChl, XUMHYECKOTO COCTaBa U Apyrux cBouctB. Teopus HproToHa mpeanonaraer
MTHOBEHHOE PacHpOCTPaHEHHUE TATOTEHUS (B COOTBETCTBUM C MPUHIIMIIOM JAIBHOACHCTBUSA), UTO
HE COIIacyeTcsl CO CIEeNHUaTbHON Teopruell OTHOCUTENbHOCTH (HUKAaKOe B3aMMOCHCTBHE HE MOXKET
pacpoCTPaHUTBCS CO CKOPOCTHIO, MPEBBINIAIONICH CKOPOCTh CBETa B BAKyyMe). DTO MOATBEPKIAET
CIpaBeUIMBOCTh Teoprur HbIOTOHA TONBKO AJI CKOPOCTEH, 3HAYMTENIbHO MEHBIIIUX CKOPOCTH CBETA;
KpOME TOro, OHa HENPUMEHHMa IpPU pacueTax TPACKTOPHM CBETa B IOJIE€ TATOTEHHUS U JAPYrHX
SIBIICHHM, CBSI3aHHBIX C 3()(eKkTaMu U3 Mera- 1 MUKpOMUPA.

B knaccuueckoil MexaHHWKE MPOCTPAHCTBO MPUHUMAETCS TPEXMEPHBIM, BpeMs -
OJTHOHAIIPABJICHHBIM, OJHOMEPHBIM M HE 3aBUCAIIMM OT TMpocTpaHcTtBa. Jlnsg onucanus
IIPOCTPAHCTBA HCIONB3YIOT BBeAeHHYIO P. JlekapToM KoopAMHATHYIO cHUCTEMY (Ha3BaHHYIO
BIIOCJICZICTBUU €TI0 UMEHEM ).

[Ipu sTOM mnpuHUMAaeTCs, YTO BCE B MHpE
COCTOMUT U3 aTOMOB. B pamkKax 3TUX mIpencTaBiIeHUN
JNBUKEHHE OINHCHIBACTCSI KaK I[EepeMelleHUE B
MPOCTPAHCTBE IO HEMPEPHIBHBIM TPACKTOPUSIM B
COOTBETCTBUM C 3aKOHaMu MexaHuku HprotoHa. B

» KJIACCUYECKOM MEXaHWKE MPHUHATO JOMYIIEHUE,
W3BECTHOE KaK HPUHYUn OAIbHOOEUCmeus, TIo
KOTOPOMY Bce (PU3MYECKHUE MPOIECCHl MOXKHO CBECTH
K TEepeMEelIeHHI0  MaTepuajbHBIX TOYEK TOA
JEHCTBUEM CWIBlL TSKECTH, PaCIpOCTPAHSIOLIEHCS
MT'HOBEHHO.

OgHO W3 UEHTpaldbHBIX MECT B KIACCMUECKOW MEXAaHHMKE 3aHUMAaeT MPUHIIMII
oTHocuTenbHOCTH [. Tanmumes, CyTh KOTOPOTO COCTaBISIOT JBa IOJOXKEHUS: 1) IBIHKCHHE
OTHOCHUTEIIBHO (OHO BOCIPUHHMAETCS IO-pAa3HOMY HAOIIOAaTelieM B TMOMEIIEHUHU TIOf Maimy0oid
Kopalisi 1 HabmomareneM, KOTOPBIA CMOTPUT Ha Kopabib ¢ Oepera); 2) (uU3HYECKHE 3aKOHBI,
VIPaBISIONINE ABUKCHUEM TEl B 3TOM IOMEIICHHH, HE 3aBUCAT OT TOTO, KaK JIBUKETCS KOpaOib
(ecym TONBKO ATO IBUYKEHHE PAaBHOMEPHO).

Puc. 6.2. TIpeobpazosanna Famunes
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B kiaccuueckoif MeXaHHKE MPOCTPAHCTBO MBICIUTCS Kak HEKUH «(hoH», Ha KOTOPOM
pa3BEPTHIBAETCA IBUKEHHUE MAaTEpHAbHBIX TOUEK. VX MOJI0KeHNEe MOKHO ONPEEsATh, HAaIpUMep, €
IIOMOIIIbIO JEKAPTOBBIX KOOPAMHAT X, ), z, 3aBHCSILUX OT BpeMeHH ¢ (puc. 6.2). IIpu nepexone u3
OJIHOM MHEPUHAIBHON CUCTEMBI OTCUeTa, K, B Apyryto, K', ABMKYIIyIOCS 1O OTHOUIEHUIO K MEPBOM
BIOJb OCH X CO CKOPOCTBIO V, KOOPIMHATHI Mpeobpasyrores: x' = x — vt, y' =y, z' = z; 0COOEHHO
BaXHO, YTO BpEMs OCTAaeTCid HEM3MEHHBbIM, T.e. t' = ¢ 3T GOpMyNIbl TMOJIY4YUSIM Ha3BaHHE
npeoOpazoBanuii ['anmunes. Ilo HploToHY, mpocTpaHCTBO BBICTYNaeT KakK HeKass KOOpAMHATHAs
CEeTKa, Ha KOTOPYIO HE BIMSIOT Marepusi U €€ JBMXKEHUE. BpeMs B Takoll «reoMeTpruyeCcKOmn»
KapTUHE MHpa Kak Obl OTCUMUTHIBACTCS HEKHMMM aOCONIOTHBIMU YacaMH, XOJ KOTOPBIX HHUYTO HE
MOKET HU YCKOPUTh, HU 3aME/JTUTh.

Bonpoc 3. Konuenuuu MeraMupa 1 TeOpusi OTHOCHTEJIbHOCTH

s onucanus (U3MUECKHUX SIBICHUNW B METaMUpPE IMIMPOKO HCIONb3YIOT CHELHATbHYIO
(4acTHYI0) U OOIYI0O TEOPUH OTHOCUTEIBHOCTH. DTU TEOPUHU MO3BOJIAIOT TOBOPUTH O (PU3NUECKHUX
mporieccax Kak O CBOMCTBaX MPOCTpaHCTBa-BpeMeHH. CoriacHO OOIel TEOPpUU OTHOCHUTEIHLHOCTH,
KOTOpasl Tojyuuja 3aBeplieHHyo ¢opmy B 1915 1. B paborax A. DifHmuTeiiHa, cBoiicTBa
MIPOCTPAHCTBA-BPEMEHH OIPEACIISIOTCA JACHCTBYIONIMMU B HEW TOJMsAMH TAroTeHus. [lmst oGmieit
TEOPHUH OTHOCHUTEIBHOCTH, HMEHYEMOW TaKxke OOIIeld Teopued TATOTEHUs, BaXXCH HPUHIIHII
9K8UBAIEHMHOCMU, B COOTBETCTBUU C KOTOPBIM JIOKAJIbHO HEPA3IMYHUMBI CUJIbI TATOTEHUSI U CHUJIBI
VHEPLIUH, BO3SHUKAIOILIUE PU YCKOPEHUU CUCTEMBI OTCYETA. JTOT MPUHLIMII TPOSIBISAETCS B TOM, UTO
B 33JJaHHOM TOJI€ TSTOTEHUS Tella JII000H Macchl M PU3NYECKON IPUPOJIBI JIBUKYTCS OJUHAKOBO MPU
OJIMHAKOBBIX HAUYAJIbHBIX YCIOBUSAX. Teopust TAroteHus (oOmias Teopus OTHOCHTEIHHOCTH)
ONKCHIBAET TATOTEHHE KaK BO3JCHCTBHE (PU3NYECKOW MaTepuud Ha TEeOMETPUYECKHE CBOMCTBa
IIPOCTPAHCTBA-BPEMEHH, a 3TU CBOWCTBA BIMSIOT Ha JBUKEHUE MATEPUM U HaA ApPYrue CBONCTBA
BeniectBa. [lo oOmelt Teopun OTHOCUTENBHOCTH, HCTUHHOE TPaBUTALMOHHOE TIOJE €CTh
IPOSIBJIEHUE HMCKPUBIEHHUS YETHIPEXMEPHOIO NPOCTpaHCTBa-BpeMeHH. OCHOBHOM Hjaeel Teopun
ABIIIETCSl YTBEP)KICHHE O TOM, 4YTO BCE Tela JBHXKYTCA MO TEOIEe3UYECKUM JIMHUSAM B
IIPOCTPAHCTBE-BPEMEHHU, KOTOPOE HCKPHUBIEHO, M, CIIEJOBATENbHO, TI€OJE3MUYECKHE JIMHUM HE
npsiMbele. M3 3TOro BBITEKAeT, YTO TATOTEHHWE 3aBUCUT HE TOJIBKO OT PACIpPENEIICHHs MacC B
IPOCTPAaHCTBE, HO M OT MUX JBW)KCHHS, NABICHUS U HATSHKEHMs, UMEIOIIMXCS B TeElax, OT
3JIEKTPOMArHUTHOTO MOJIS M BCEX IPYrUX MOJEH.

B cmenuanbHOW TEOpUM OTHOCUTENBHOCTH, OCHOBBI KOTOpPOW OBLIM pa3paboTaHbI
OitHmreiHoM B 1905 1., M3ywaroTcsi CBOWCTBa IMPOCTPAHCTBA-BPEMEHH, CIPaBEIJIMBBIE C TOU
TOYHOCTBIO, C KaKOH MOXHO IMpeHeOperarb ACHCTBHEM TATOTEHHUs. TakuM oOpa3oM, crienuaibHas
TEOPHsI OTHOCUTEIILHOCTHU MPEACTABIAET COO0M YaCTHBIN Cirydail oOmiel TeOpHUH OTHOCUTEIIbHOCTH.
Teopuss OTHOCUTEIBHOCTH ONUPAETCS HAa TE€OMETPHUIO YETBIPEXMEPHOIO NMPOCTPAHCTBAa-BpeMeHU [
MuHKOBCKOTO, KOTOPBIA BBelI B 1907-1908 rT. mOHATHE O TOM, YTO COOBITHE 3a/1a€TCS YETHIPHMS
KOOpAMHATAMU - TPEeMsl IPOCTPAHCTBEHHBIMM M OJHOM BpPEMEHHOH. leomeTpus IpocTpaHCTBa-
BpeMeHH MUHKOBCKOTO TMO3BOJIIET HAMIAJHO HWHTEPIPETHPOBATh KHUHEMAaruyeckue IPQEeKThI
CHEIMAJIbHON TEOPUHM OTHOCUTENBHOCTU. SIBIEHMSI, ONMCHIBAEMbIE TEOPUEN OTHOCHUTEIBHOCTH,
Ha3bIBAIOT PEIIATHBUCTCKUMH (OT JaT. relativus - OTHOCHUTENBHBIN), TaK KaK OHHM IPOSBIAIOT CEOs
IIPU CKOPOCTSIX JABMXKEHHUS Tell, OJIM3KUX K CKOPOCTH CBETA B BAKyyMe ¢

Kak ywxe roBopusoch, B mepBoi uerBeptu XIX B. Obuta co3maHa Teopus
SIEKTPOMAarHUTHOTO TIOJNSA, TO3TOMY NPUHIMN OTHOcHTenbHOCTH [. Tammnes mnorpedoBain
IIEPECMOTPA; MOKHO CKa3aTb, OH POAMWIICS 3aHOBO, HO Y€ KaK YHHBEPCAJIbHBIN, CIIPABEIJIUBBIN HE
TOJBKO B MEXaHHMKE, HO M B 3JCKTPOJMHAMUKE U APYrux obmactsax ¢usuku. [lomoOHO TOMy Kak
MaTeMaTH4ecKoi (popMyIHpPOBKON 3aKOHOB MEXAaHUKH SBISIOTCA ypaBHeHUs HploToHa, ypaBHEHUs
MakcBemia cinyKaT KOJUYECTBEHHBIM IIPEICTABICHUEM 3aKOHOB 3JIEKTPOAMHAMUKHM. Bua stux
YPAaBHEHUN TaKKe€ JODKEH OCTaBaTbCsid HEU3MEHHBIM IIPU IEpEXOne U3 OJHOM HMHEPUHUAIBHON
cuctembl orcuera B npyryro. (Ilog umepyuanvueivu NOHMMAIOT TaKUE€ CHUCTEMBI, B KOTOPBIX
CIpaBeJINB 3aKOH MHEPLMU: MarepuajbHas TOYKA, HA KOTOPYIO HE JECUCTBYIOT HUKAKHE CHIIBI,
HaXOAMTCS B COCTOSHUU TIOKOS MJIM PAaBHOMEPHOTO MPSIMOJMHEHHOro JBHXKEHHUs.) YUToObI
VIOBJIETBOPUTH 3TOMY YCIIOBHIO, HEOOXOIMMO 3aMEHUTH npeodpazoBanus ["anunes napiMu. B 1904
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r. Huaepianackuil ¢pusuk X.A. JlopeHi npeioxui Takue mpeodpa3oBaHusl KOOPIMHAT U BPEMEHU
KaKoro-im0o COOBITHS TIPH TIEPEXOoJie OT OMHOM HWHEPIHATbHOM CHCTEMBI OTCUETa K JAPYroi,
HOCSIIME €r0 UMs U SIBIISIOIINECS OCHOBOM CIIEUaIbHOM (4aCTHON) TEOPUH OTHOCUTEIHHOCTH:

o S s AR ; i Tl ol

S8 A AT e
AT et « V1 —v2/c2
TIe vV - CKOpocThb 00bekTa. Ilpm v << ¢ mnpeobpaszoBanus JIOpeHIa IepexomsT B
HpeO6pa30BaHHﬂ FaJII/IJIeH, HO €CJIM CKOPOCTH v CONTOCTaBMMa CO CKOPOCTBIO CBCTA €, TO:

¢ coOBITHS, KOTOPBIE IPOUCXOIAT OJHOBPEMEHHO B OJJHOH CHC-
TeMe OTCYETa, TEPECTAOT OBITH OTHOBPEMEHHBIMHU B JPYTOi; MPH-
geM (DU3HYECKHE NPOLECCHl B TEJIE, ABHKYIIEMCA CO CKOPOCTBIO V
OTHOCHUTENBLHO HEKOTOPOH MHEPUUAIBHOH CHCTEMBI, IPOTEKAKOT B
1 /V1-v"/ ¢ pa3s MenyieHHEE, Y€M B JJAHHOH HHEPLHMAIBHON CHCTEME;

TaKKe TPOHCXOJMT COKpPAILIEHHWE MPOJOJIBHBIX — B HAIpPaBICHHH

JBUKECHUS — pasMEpOB Tell (BO CTOJBKO K€ pas) U Ap.;

{ npu nepexone U3 OAHOM CHCTEMBI OTCYETA B APYIYIO, IBHKY-
yHCs OTHOCHTEIBEHO NEPBOH CO CKOPOCTBIO V, JUTHHBI COKpallla-
1 (B HanpaBJIeHUH JBHKEHUA) B 1 / V1 v pa3 H B TaKoe e

gHCIIO Pa3 «PACTATHBAIOTCH» NPOMEXKYTKH BpeMeHH. OTHOCHTENb-

HOCTH OJIHOBPEMEHHOCTH — OCHOBHAsA, NPHHLMITHAIEHO HOBasA 4epra

COBPEMEHHOH YAaCTHOH TEOPHH OTHOCHTEIBLHOCTH.

[To3nnee A. DiHIITEHH mTOKa3an, 4To B mpeoOpa3zoBaHusAx JlopeHIla OTpa)karoTcs He
peanbHble M3MEHEHHUs pa3MepoB Tel NpU JBUKEHHM, a W3MEHEHHUS pe3ylbTaTOB H3MEPEHHUS B
3aBUCUMOCTHU OT ABUXKCHUA CHCTEMbI OTCUCTA. OTHOCUTEIBHBIMA OKa3bLIBAJIUCH U «JJIHuHa», U
«IIPOMEXKYTOK BpPEMEHU» MEXKAY COOBITHUSMH, U JaXe «OIHOBPEMEHHOCTH» COOBITUH, HHaue
TOBOPs, HC TOJIBKO BCAKOC IBUKCHHUEC, HO U ITPOCTPAHCTBO, U BPCMHI.

B 1905 r. DiiHmTeliH, UCXOs W3 HEBO3MOXXHOCTH OOHAPYXUTh aOCOJIOTHOE JBUKCHUE,
c/enan BBIBOJ O PAaBHONPABUU BCEX HHEPIHUAIBHBIX cUCTeM oTcueta. OH chopmynupoBai JBa
BaXHEHUIINX MOCTYJara, KOTOPbIE COCTaBMJIM OCHOBY OOOOIIEHHOTO MPHUHIIMIA OTHOCUTEIHHOCTHU:
1) Bce 3akoHBI ()U3MKHM OAMHAKOBO MPUMEHUMBI B JI000 HMHEPLUUAIBbHONW CHCTEME OTCYEeTa M HE
JTOJDKHBI MEHATbCS Tpu TpeodOpazoBanusix JlopeHma; 2) cBeT Bcerna pacmpoCTpaHseTcsl B
CBOOOZHOM MPOCTPAHCTBE C OIHOM M TOM K€ CKOPOCTHIO HE3aBHCHUMO OT JIBHKCHHUS HCTOYHHKA.
[IpyHIIMTT OTHOCUTEIBPHOCTH DUHIITEHHA SIBJISAETCS PACHIMPEHUEM IMPUHIMIA OTHOCUTEIBHOCTH I
lanunes Ha moObie Pu3ndeckue SBICHUS (MEXaHMYECKHUE, ONTHYECKHE, TEIUIOBEIE U JIP.), KOTOPEIE,
COIMIaCHO 3TOMY MPHUHIMIY, MPOTEKAIOT OJWHAKOBO (IIPU OJMHAKOBBIX YCIIOBHSX) BO BCEX
HHCPHUAJIbHBIX CHCTCMAX OTCUCTA. H}06a;1 CUCTCMA OTCUCTA, ABWXYLIAACA OTHOCHUTCIIBHO
MHEPLHAIBLHON CUCTEMBbl OTCUETa MOCTYMATeIbHO, PABHOMEPHO U MPSAMOJIUHENHO, TAaKXKE SBIISETCS
WHEPLUAIbHON CUCTEMOU OTCYETA.

B c [Ipu »TOM Bce HHEpUHAIbHbIE CHUCTEMBl OTCYETa

T77 7077 DABHONPABHBI, T.. BO BCEX TAKHX CUCTEMAX 3aKOHBI (HU3UKH

N :’_’_“___“:\_i OJIMHAKOBEI. 3aMEeTHM, 4TO (PpaHIly3cKuii ydeHbld A. [Tyankape

A D B 1905 . (omy6mukoBaHo B 1906 1.) He3aBUCHMO OT DHHIITEITHA

. TaKkkK€ pa3BWJI  MaTeMaTU4yecKue CIEACTBHUS  «IOCTysara
LNM/—\/_) OTHOCUTEIIBHOCTH. OUHIITEHH TaK WLTFOCTPUPOBAI
Puc. 63, Mumocrpamps SAMCIVICHHE TEUCHUS BPEMEHH B JIBUKYLICHCS CUCTEMe IO
3AME/UICHHS BPEMCHH oTHouieHuto Kk HenonBwxkHou [30, 31]. Ilycte mumo

KEJIe3HOAOPOXKHOM TIaTGOPMBI IBUKETCSI MOE3] CO CKOPOCTBIO,
Onmu3Koil Kk ckopoctu cBeta (puc. 6.3). B Touke 4; Ha mnardpopme Haxomutcs Habmonarens N;. Ha
MoJIy BaroHa B Touke A pasmenieH (ponapuk. Korga mpoucxonut coOBMENICHHUE TOYKH A B BaroHe C
TOYKOU A; Ha Tuiardopme, GOHAPUK BKIIOUACTCS U MOSBISETCS JTyd CBeTa. Tak KaKk CKOPOCTH €ro
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KOHEYHAsl, XOTs M OOJjbllas, TO Jy4 JOCTHTHET IMOTOJIKA BaroHa, TA€ PACIOIOKEHO 3epKajio, W
OTpa3uTCA 3a OMpEesIEHHOE BpeMs, 32 KOTopoe moe3q yiaeT snepea. s Habmoaarenst B BaroHe
Jqy4 cBeTa mpouaer nytb 24B, a ans HaOmoxarens Ha miargopme - 2AC. SIcHo, uyTo yeM Oosblie
CKOPOCTh Toe3aa, TeM minHHee JuHus AC. OdyeBunHo, 4yto 2AC > 2AB. DT0 Kak pa3 u TOBOPUT O
3aMeIJICHUH T€YEHUSI BpEMEHU BHYTPH JBMXKYILIEHCS CUCTEMBI IO OTHOIICHHUIO K HETIOABUKHOM.

HeoOxomumo momuepkHyTh, YTO OTPE3KH IJIMH M MPOMEXKYTKHM BPEMEHU HU3MEHSIIOTCS B
OTHOILIEHUU  OMNpPEACNIEHHbIX MNPOCTPAHCTBEHHBIX KoopauHar. Eciu, Hanpumep, 1iuHa
KOCMHMYECKOT0 KOpalJis B MOJIeTe YMEHbIIAeTCA B 2 pa3a ¢ TOUKHU 3peHHs Halmofaress Ha 3emiie, TO
IpH BO3BpAIIEHUHU Ha 3eMITt0 Kopabib cOABISET CKOPOCTh U €ro JUIMHA CTAHOBUTCS TAKOM, KaK MpH
oTJIeTe.

Bpems B Teopuu OTHOCHTENBHOCTH HeoOparumo. OTcrofa cienyeT MIMPOKO HM3BECTHBIN
napajgokc OJU3HELOB: MOCJE IyTEeIIeCTBUsl OJHOTO M3 ONM3HENOB Ha pakeTe, JETeBIIEH cO
CKOPOCTBIO, OJIM3KOM K CKOPOCTH CBETa, OH YBHJIUT, UTO €ro Opar crai crapiue ero. [Ipusenem ere
onuH mapanokc. [IpencraBum, 4Tto ¢ 3emiin cTapToOBajl KOCMHUYECKHM KOpabib co ckopocThio 0,99
wi 0,98 ckopoctu cBera u BepHyscs oOparHo uepe3 50 ser, mpomenmux Ha 3emie. CornacHo
TEOPUU OTHOCUTEIBHOCTH, MO YacaM KOpalyst 3TOT MOJEeT mponpoypkancs Obl oguH rox. Ecmm
KOCMOHABT, OTIIPABUBIINCH B ITOJIET B BO3pacTe 25 JIET, 0CTaBUJI Ha 3€MJIE TOJBKO UYTO POAUBILIETOCS
CbIHA, TO MpH BcTpeue S0-IeTHUM ChIH MOBCTpeyaeTcs ¢ 26-netHuM oTiom. ClieyeT 3aMeTUTh, YTO
(bu3nOIOrMUECKUE TPOLIECCHI 3/1eCh A0COMIOTHO HU MpH 4eM. Hemnb3s ckaszarh, 4TO 3a OMH TOJl ChIH
KOCMOHaBTa cocTtapuics Ha 50 yiet. [leno B TOM, 4TO B COOTBETCTBUM C TEOPHUEH OTHOCUTEIBLHOCTH
HE CYILECTBYeT aOCONIOTHOTO BpeMeHM U mpocTpaHcTBa. ChiH moctapen Ha 50 jer 3a ronsl,
MPOXXUTHIE HAa 3eMJie, a B CUCTEME OTcueTa Kopabisi BpeMs 110 OTHOILIEHUIO K 3emJiie IPYroe.

B nonp3y pensiTHBUCTCKOTO 3aMEJICHUsI TOBOPHUT CIICAYIONINI SKCIIEPUMEHTANIBHBIN (DaKT.
B kocmuueckux jydax B BEpPXHHX CIOSIX arMocdepsl oOpa3yloTcsl YacTHIbl, Ha3bIBaeMbIE IH-
Me30HaMH MIM THOoHaMu. Bpewms xusHu muono 10% c. 3a sTo Bpems, aBurasgch nake co
CKOPOCTBIO, TIOYTH PaBHOW CKOPOCTH CBETa, OHU MOTYT Iipoiitu He 6onbire 300 cm. Ho mpubopsr ux
PETUCTPUPYIOT, T.€. OHH MPOXOAST MyTh, paBHEIA 30 kM, unu B 10 000 pa3 Oomnblie, yeM AT HUX
BO3MOXKHO. Teopus OTHOCHTENBHOCTH 00bACHSET 3ToT (akT Tak: 10 ¢ sABnsgeTcs ecTecTBeHHBIM
BPEMEHEM JKM3HU IIMOHA, W3MEPEHHBIM I10 YacaM, JBIXKYLUIUMCS BMECTE€ C IMHOHOM, T.€.
MOKOSIIIIMMCS TI0 OTHOILIEHHUIO K HeMy. Ho B cucteme otcuera 3emiid BpeMsl )KM3HU NMHOHA HAMHOTO
0oJIbIIIe, ¥ 32 3TO BPEMS OH B COCTOSIHUU TIPOUTH 3eMHYIO aTMocdepy.

TpeboBaHne HEM3MEHHOCTH BHUIa OCHOBHBIX ypaBHEHUH ()M3MKH BO BCEX MHEPLMAIBHBIX
CHUCTEMax OTCYeTa NPUMEHUTEIBHO K YPAaBHEHUSM KJIACCUUYECKOM MEXaHUKU MPUBOJUT K
HEOOXOIMMOCTH UX MOAM(DUKAIINM, CBOIALIEHCS K 3aMEHE MACChl Teja /1y (TaK Ha3bIBAEMON MaCChI

HOKOs1) Ha 7= o (V1 -v/c?)’ , TIpUYEM m HEOTPAaHMYCHHO BO3pPACTaeT MO Mepe MPHOIMKESHUS
cKopocTH 00BEeKTa V K CKOpOCTH cBeTa c. IlockonbKy Macca SBIsSeTCS MEpOil MHEpLHHU, TOCTIeIHEe
YTBEP)KJCHHE O3HAYaeT, 4TO, JaKe HENPEephIBHO MOATAIKWBAS TeNO (YacTUIy), HEBO3MOXKHO
COOOITUTH eMy (€i) CKOPOCTh, OOJIBIIIYIO MJIM PaBHYIO CKOpPOCTH cBeTa c. IIpu Takux CKOpOCTSX,
KOTOpBIE HAa3bIBAIOT PENIATUBUCTCKHUMHM, 3aBUCUMOCTh JHEpPrud E Tema OT ero CKOPOCTH V
OTHUCHIBAaeTCA He (OPMYIOH KIaCCHYECKOH MEXaHWKH B = mv’/2, a pensTHBHCTCKON (GopMymoit

E=me (NI =VIE) rre m — macca mokos.

W3 opmynsl criemyeT, 4TO SHEPTUs Telna CTPEMHUTCS K OCCKOHEUHOCTH MPU CKOPOCTSX,
CTpPEeMAIIUXCA K CKOPOCTSM CBETa, MO3TOMY, €CIIM Macca MOKOsi HE paBHA HYNIO, CKOPOCTh Tena
BCETJa MEHBIIE ¢, XOTS OHA MOXET CTaTh CKOJIb YroAHO OnHM3KoW K Heil. DTo Halmomaercs,
HalpUMep, B OMbITaX HAa YCKOPHUTENSAX 3apsKEHHBIX YacTHII, INI€ OHHM JABHXKYTCS CO CKOPOCTBIO,
MPaKTUYECKH PaBHOM ckopocTu cBeTa. CO CKOPOCThIO CBETA JIBHXKYTCS YACTHUIIBI C HYJIIEBOW Maccou
nokost (pOTOHBI M, BO3MOXKHO, HEUTpHUHO). CKOPOCTH CBETa SIBISIETCS MPEIEITHHOM CKOPOCTHIO
nepeayy JIroObIX B3aMMOICHCTBUN U CUTHAJIOB U3 OTHOM TOUKH B IPYTYIO.

N3 ypaBHeHUH PENATUBUCTCKOM MEXaHUKU (Kak W MeXaHUKH HbIOTOHA) BBITEKAeT 3aKOH
COXpaHEHHs JHEpPIuH, IJIs KOTOPOro IONydaeTcss HOBOE BhIpaxkeHme: E=mc’ - cOOTHOIIEHHE
OWHINITEHHA, CBSA3BIBAIOIIEE MAacCy Tejla M ero sHepruro. MHorma 3To COOTHOIEHWE OIMHO0YHO
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VCTOJIKOBBIBAIOT KaK YKa3aHHWE Ha BO3MOYKHOCTb B3aMMHBIX INPEBPALLEHUN Macchl U 3Hepruu. B
JEHCTBUTEIIBHOCTH OHO O3HA4YacT JIMIIb TO, YTO Macca BCETAa IMpONOpLHMOHAIbHA SHEpruu. B
YaCTHOCTH, HAJIMYME MACChl y TOKOSIILENCS YaCTULbl TOBOPUT O HAJIMYUU Yy HEE SHEPTUH (FHEPIUU
IIOKOS), YTO HE MIpaeT pOJU B KIACCHYECKOM MeEXaHUKe, HO NpuoOpeTaeT MPUHLUIHAIBHOE
3Ha4YEHME NIPU PACCMOTPEHUH MPOLIECCOB, B KOTOPHIX KOJIUYECTBO U COPT YACTHUIL MOTYT U3MEHSTHCS
U [I03TOMY PHEPrHsl MOKOsS MOXKET NepexoquTh B Apyrue Gopmel. Tak, B aTOMHBIX siapax Onaronaps
SHEPTUHU MPHUTSHKEHUS YacTUIl 00IIast Macca Aapa OKa3bIBAETCS MEHBIIE CyMMbI MacC OTHEIbHBIX
qacTuIl (1eQeKT Macchl).

B 3axmioueHne 3aMeTHM, 4TO psAJ BBIBOJIOB OOIIEH TEOPHH OTHOCUTEIHHOCTH KaYeCTBEHHO
OTJIIMYAETCS OT BBIBOAOB HBIOTOHOBCKOM TEOPHM TATOTCHHs. BakHeHInMe W3 HHUX CBS3aHBI C
BO3HHUKHOBEHHEM YEPHBIX IbIP, CUHTYISPHOCTEH MPOCTPAaHCTBa-BpeMeHH (MecT, e (opMajbHO,
10 TEOpHH, OOPBIBACTCS CYIIECTBOBAHME YACTHUIl U MMOJICH B OOBIYHON M3BECTHOM HaM (popme) u ¢
HaJIMYMEM TPABUTALMOHHBIX BOJH (TPaBUTALMOHHOTO U3MydeHus). OrpanuueHus oOuiei teopuu
TArOTeHUs] DMHINTEHHA OOYyCIOBIEHBI TE€M, YTO 3Ta TEOPHUsl HE KBAHTOBAs, a IPABUTALMOHHBIE
BOJIHBI MO>)KHO pacCMaTpuBaTh Kak MOTOK CHEIU(PUUECKUX KBAHTOB - TPABUTOHOB.

JIpyrux orpaHu4eHUi MPUMEHUMOCTH TEOPUHU OTHOCHTEIBHOCTH HE OOHAPYKEHO, XOTs
HEOJHOKPAaTHO BBICKA3bIBAIINCh IPEANOJIOKEHNS, YTO Ha OYEHb MAaJbIX PACCTOSHUAX IOHSITHE
TOYEYHOTO  COOBITHS, CIENOBATEIIbHO, M  TEOpUsS OTHOCUTEIBHOCTH MOTYT  OKa3aTbcs
HenmpuMeHUMbIMU. COBpEMEHHBIE KBAaHTOBbIE TEOpPUM (YHAAMEHTAIBHBIX B3aHMMOJCHCTBUI
(71eKTpOMAarHuTHasA, Claboro M CUJIBHOIO B3aUMOJEHCTBMI) OCHOBAaHBI MMEHHO Ha I'€OMETpUU
IPOCTPAHCTBAa-BPEMEHHU YaCTHOW TEOPUU OTHOCHTEIBHOCTH. 13 3THX Teopuil ¢ Haubosee BHICOKOH
TOYHOCTBIO IIPOBEpEHA KBAaHTOBAs JIEKTPOJUHAMMKA JIENTOHOB. HeEOmHOKpaTHO ¢ BBICOKOM
TOYHOCTBIO MMOBTOPSUIUCH ONBITHI, HCIOJIB30BABIINECS 11 000CHOBAHUS TEOPHH OTHOCUTEIBHOCTH
B [IEPBBIC IECATUIICTHS €€ CyllecTBOBaHUA. Celdac Takoro poja OIbITHI UMEIOT MPEUMYIIECTBEHHO
UCTOPUYECKHI HHTEpeC, TIOCKOIbKY OCHOBHOM MAacCMB TOATBEPXKIACHMN oOImeld Teopuu
OTHOCHUTEJIBHOCTH COCTABIIAIOT JIaHHBIE, OTHOCAINUECS K B3aHMOIEHCTBUSM PEIATHBUCTCKUX
AJIEMEHTAPHBIX YacTHLl, TA€ CIPaBEAJUBOCTb KMHEMAaTHKH YacTHOW TEOPUM OTHOCHUTEIBLHOCTH
IIpoBEpeHa Ha OOIIMPHOM Marepuale.

Bonpoc 4. Konuenunu MEKpOMHpPa M KBAHTOBasi MEXaHHUKA

Jlnst onucaHys sSIBJIEHUH MUKPOMHUpPA OOBIYHO MPUBJIEKAIOT KBAaHTOBYKO MEXAHUKY (MHOTIA
€e eIl Ha3bIBAIOT BOJHOBOW MEXaHUKOHN). Keanmoeoi mexaHukou Ha3zvléaom meopuro,
YCMAaHABIUBAIOWYI0 CNOCOO ONUCAHUS U 3AKOHbL O8UIICEHUs. MUKpouacmuy (IEMEHTAPHBIX YaCTHIL,
aTOMOB, MOJIEKYJI, aTOMHBIX S1Ep) U ux cucmem (HaIpuUMep, KPUCTAIIIOB), @ MAKHCE C6A3b BENUUUH,
XapaKxmepuzyiowux 4acmuybl U Ccucmemvl, € QUIUYECKUMU BETUYUHAMU, HENOCPEeOCMBEHHO
usmepsemMviMu Ha oOnvime. 3aKOHBl KBAHTOBOM MEXAaHHKH COCTaBISIIOT (YHIAMEHT H3Y4YEHUs
cTtpoeHuss BeniecTBa. OHM IO3BONMIIM BBIICHUTH CTPOCHHE aTOMOB, YCTAHOBHUTb IPUPOAY
XUMHUYECKOH CBSI3U, OOBSCHUTH NMEPHOANYECKYIO0 CUCTEMY 3JIEMEHTOB, MOHATH CTPOCHHE aTOMHBIX
A1ep, U3y4aTh CBOKWCTBA DJIEMEHTAPHBIX YACTHILI.

IlockoiabKy CBOMCTBAa  MAaKpOCKONMYECKMX TE€JI  ONPEACHSAIOTCA  JBHJKEHHUEM U
B3aMMOJECHUCTBUEM YACTHIIL, U3 KOTOPBIX OHU COCTOST, 3aKOHBI KBAHTOBOM MEXaHUKU JIEKAT B OCHOBE
NOHMMaHMs OOJBIIMHCTBA MAaKPOCKONMUYECKHX sBIeHUH. Hanpumep, KBaHTOBas MeXaHMKa
MO3BOJIMJIA OOBSACHUTH TEMIIEPaTypHYIO 3aBHCHUMOCTb TEIUIOEMKOCTEM Tra3oB M TBEpABIX TNl U
BBIUMCIUTh UX 3HAYEHUS, OIPENEIUTh CTPOCHUE W IOHATh MHOTME CBOWCTBA TBEPABIX TEI
(MeTaNIoB, JUANEKTPUKOB, MOITYIPOBOAHUKOB), IIOCIEI0OBATEILHO OOBSCHUTh TAaKue SIBICHUS, KakK
(deppomMarHeTusM, CBEPXTEKY4eCTb, CBEPXIPOBOJUMOCTh, MOHATH MPUPOLY aACTPOPUINUECKHX
00BEKTOB - O€JIBIX KAPJIMKOB, HEUTPOHHBIX 3BE3]l, BBIACHUTh MEXaHU3M MPOTEKaHUs TEPMOSIIEPHBIX
peakiuii Ha ConHue W 3Be3nax. B HekoTtopbix 3¢ddexrax (mampumep, Jxo3edcoHa) 3aKOHBI
KBaHTOBOM MEXaHHKH MPOSBIISIFOTCA HEMOCPEICTBEHHO B TOBEJEHUN MAKPOCKOIIMYECKUX OOBEKTOB.

Psin kpynmHEHIIMX TEXHUYECKUX NOCTHKEHUH XX B. OCHOBAH IO CYTH Ha CHEIH(PHUECKUX
3aKOHaX KBAaHTOBOM MeXaHMKU. Hampumep, KBaHTOBO-MEXaHMYECKHE 3aKOHBI JIEKAaT B OCHOBE
paboThl SIIEPHBIX PEAKTOPOB, OOYCIOBIMBAIOT BO3MOXKHOCTH OCYIIECTBICHHUS TEPMOSICPHBIX
peakiuil B 3¢MHBIX YCIOBMSAX, HAOMIONAIOTCS B pAJE SIBICHUM B MeTa/laX U MOJIYIPOBOAHUKAX U
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T.A. Teopus KBAaHTOBO-MEXaHWYECKOTO W3JIyYCHUS COCTaBIsAeT (YHIAMEHT KBAHTOBOM
JJIEKTPOHMKHU. 3aKOHbI KBAaHTOBOM MEXAaHWKH HCHOJB3YIOTCS INPU LEJCHANPABICHHOM IOMCKE U
CO37IaHUU HOBBIX MaTepUasioB (MAarHUTHBIX, OTYIPOBOIHUKOBBIX, CBEPXIIPOBOISIINX U Ap.).

JInst K1accu4ecKko MEXaHWKH M TEOPUU OTHOCHUTEIBHOCTH XapaKTEPHO OMMCAHUE YACTHI]
NyTeM 3aJaHusl UX TOJIOXKEHHUSI B MPOCTPAHCTBE KOOPJAMHAT U CKOPOCTEH M 3aBUCHUMOCTH 3THUX
BEJIMYMH OT BpPEMEHHM. TakoMy ONMCAaHHUIO COOTBETCTBYET JBHKEHUE 4YACTUL 1O BIIOJIHE
oTpe/ieIeHHbIM TpaekTopusiM. OIHAKO 3TO OMHMCAaHUE HE BCErna CIpPaBeJIMBO, OCOOCHHO ISt
YaCTHI[ C OYCHb MAJIOH Maccor (MUKpoYacTHI]). B Takux ciiydasx HMCIOJIB3YIOT 3aKOHBI KBAHTOBOM
MEXaHHKHU.

KBanTOBas MexaHMKa JENUTCS HAa HEPEIATUBHCTCKYIO, CIPABEAJIUBYIO B CIydae MaJIbIX
CKOPOCTEW, U PEISITHBUCTCKYIO, YIOBIICTBOPSIONIYI0 TpPEOOBAaHUSAM CIICIUATBHOW TEOpUHU
OTHOCUTENIBHOCTU. Mpbl OyzmeM paccMarpuBaTh B OCHOBHOM CYHIHOCTb HEPENISTUBHUCTCKOM
KBAaHTOBOM MEXaHUKH BIIOJIHE 3aKOHYCHHOM M JIOTMYECKM HEIPOTUBOPEYMBOM TEOPHUH, KOTOpas
MO3BOJISIET KOJIMUECTBEHHO DEIIaTh B MPHUHIUIE JIFOOYI0 (U3HUYECKYIO 3a1ady B 00JacTH CBOECH
KOMITETEHTHOCTH. Pa3paboTka pelsTHBUCTCKONW KBaHTOBOW MEXAaHUKHU €I HEe JOBEACHA JIO0 TAKOTO
ypoBHs. Hampumep, eciau B HEpEeNATUBUCTCKOM 00JaCTM MOXKHO CYHMTarh, 4YTO JIBUXKCHHE
OTIPE/ICTISICTCS CUJIaMH, JIEHCTBYIOIIMMH MTHOBEHHO Ha PACCTOSHUM, TO B PEISTHBUCTCKON 00IacTH
3TO ONYIIEHHE HecpaBeanBO. [I0CKOIBKY, COMTaCHO TEOPUH OTHOCUTENBHOCTH, B3aUMOACHCTBUE
nepeaeTcsi ¢ KOHEUYHOW CKOPOCTBIO, JOJDKEH CYLIECTBOBATh (DM3MYECKUI areHT, MEepeHOCSIINn
B3auMoJielicTBre. TakuM areHToM cumTaercs ¢uzndeckoe moisie. [1o3ToMy MOXKHO cKa3aTh, YTO
TPYIHOCTH CO3/IaHUSI PEISITUBUCTCKON TEOPUH IO CYIIECTBY CBSI3aHBI C TOCTPOCHUEM TEOPUU TOJIA.

CooTHOLIEHHE MEXIY KIACCMYECKOM UM  KBAaHTOBOM MEXaHUKOM  OMpenenseTcs
CYILIECTBOBAaHUEM YHHBEPCAJIbHOM MHUPOBOM MOCTOSHHOW - mocTosHHOW [lnmanka (Wiau KBaHTa
neiictBusi). Ecnu B ycloBUAX KOHKpETHOW 3a/aun (u3nueckas BEIUYMHA, UMEIOLIasl pa3MEepHOCTb
JEHCTBUS, 3HAUUTENBHO O0JbIle MoCcTossHHOM [1nanka, To mpuMeHnMa KIIacCHYecKasi MEXaHUKa WU
TEOpHUsl OTHOCUTEIBHOCTU. POpPMAIIBHO ATO YCIIOBUE U SBISETCS KpUTEpUEM BbIOOpa (U3HUECKOM
TEOPHH JIJIsl OMMCAHUsI KAPTUHBI MUPA.

Pa3paboTka KBaHTOBOW MEXaHUKH OTHOCHTCS K Hadany XX B., Korma ObUTH OOHApYKEHBI
JIBE, Ka3aJoCh ObI, HE CBsI3aHHBIE MEXIy COOON Trpynmbl sBICHH (YCTAaHOBICHHWE HA OIIBITE
JBOMCTBEHHON MpPHUPOIBI CBETa - Jyallu3Ma CBETa M HEBO3MOXXHOCTH OOBACHUTH Ha OCHOBE
MMEBILUXCS TPEJICTABJICHUN CYyIIECTBOBAHUE YCTOMYMBBIX aTOMOB M UX ONTHUYECKHE CIIEKTPHI),
CBHJICTEIBCTBYIOIIMX O HEIPUMEHUMOCTH MEXaHUKN HbIOTOHA M KITACCUYECKOM ANEKTPOAUHAMUKHI
K IIpolleccaM B3auUMOZCHCTBHS CBETa C BEUIECTBOM M K IpOLECCaM, MPOUCXOAALIMM B aTroOME.
YcraHoBJIeHHE CBA3U MEKIY STUMH IPYNIIaMU SIBJICHUN U TOMBITKU OOBSICHUTh X Ha OCHOBE HOBOM
TEOPHUH U MPUBEIN K OTKPHITHIO 3aKOHOB KBAHTOBOM MEXAaHHKHU.

Bnepsrie npencrasienuss o kBante BBea B 1900 1. M. Ilnank B paboTe, MOCBSIICHHOMN
TEOPHUH TEIJIOBOro u3nydeHusi Tei. CyliecTBOBaBIIas B TO BPEMsl TEOPHs TEIJIOBOTO W3IIy4EHHS,
MIOCTPOEHHAsI HA OCHOBE KJIACCUYECKOM DJIEKTPOAMHAMHUKHM U CTAaTUCTUYECKOW (DU3MKH, PUBOIUIA
K OECCMBICTICHHOMY pe3yJIbTaTy, @ MMEHHO TEIUIOBOE PABHOBECUE MEX/1Y M3JIyY€HHEM U BEILIECTBOM
HE MOXeET OBITh TJOCTUTHYTO, TaK KaK BCS SHEPTUs JOJDKHA Mepeiitu B uanydyenue. [Inank paspermiun
3TO MPOTUBOPEYUE, MPEANOJIOKUB, UYTO CBET HCITYCKACTCS HE HEMPEpPhIBHO, KaK CIEIYyeT U3
KJIACCUYECKON TEOpUM M3IYyYEHHUs, a AUCKPETHBIMH IOPLUUSMHU SHEPIUHM - KBAHTAMH, MPUYEM
BEJIMYMHA KBAHTA SHEPTHH 3aBUCHUT OT YaCTOTHI CBETA.

Orta pabora IlmaHka cTUMyIUpoBana pa3BUTHE KBAaHTOBOW MEXaHMKH B JIBYX
B3aMMOCBSI3aHHBIX HaNpaBJICHUIX, 3aBepiuuBineecss B 1927 T. okOHUYATeNbHOW (OPMYITHPOBKON
KBaHTOBOW MEXaHUKH B JBYX ee popmax. [lepBoe HampaBieHue cBsI3aHO ¢ UMEHEM A. DHHINTEIHA,
KOTOpBIA mpennoxmin Teoputo ¢doroddpdekra (1905). Pazpuas wunmero [lnanka, A. DHHIITEHH
NPEANOIOKUI, YTO CBET KBAHTAMM HE TOJBKO MCIYCKAaeTCsd M MONIOIIAETCS, HO U
pacnpocTpassieTcs, T.€. AUCKPETHOCTh IPHUCYIa CaMOMY CBETY: CBET COCTOMT M3 OTAEIbHBIX
MOPIIMI — CBETOBBIX KBAaHTOB ((DOTOHOB).

B 1922 r. A. KoMNnTOH 3KCIIEpUMEHTAJIBHO MOKAa3all, YTO paccesHUe CBETa CBOOOIHBIMU
JNIEKTPOHAMM TPOUCXOIUT IO 3aKOHaM YIOPYTroro CTOJKHOBEHHUS JAByX 4YacTull - (OTOHa H
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anekTpoHa. Takum o0pa3om, ObUIO TOKAa3aHO, YTO HAPSAY C U3BECTHBIMU BOJHOBBIMU CBOMCTBAMU
(MpOSABISAIOIIMMUCS, HapuMmep, B AUPPAaKIMU CBETa — OrMOAHUM CBETOM PAa3JIUYHBIX
NPEMSATCTBHI) CBET 00Ja1aeT U KOPIYCKYIIPHBIMU CBOMCTBaMHU: OH COCTOMT Kak OblI M3 YacTUL[ —
¢doroHoB. Bo3HUKIO QopmanbHOE JOrHueckoe MpOTUBOpedre: Jjisi OOBSICHEHHS OJHUX SIBICHUMN
HEOOXOIMMO CYHMTAaTh, YTO CBET MMEET BOJHOBYIO IPUPOAY, a OOBSCHEHHE IPYTUX MPEAIoJaraio
€ro KOPIYCKYJISIPHYIO IPUPOLTY.

B 1924 r. JI. ne Bpoiine, neiTasch HailTu oObsACHEHHE MOCTynHpoBaHHBIM B 1913 1. H.
bopom ycioBHMSIM KBaHTOBAaHHS aTOMHBIX OpOWUT, BBIIBHHYJ THIIOTE3y O BCEOOIIHOCTHU
KOpPIYCKYJISIPHO-BOJIHOBOTO yanu3Ma. ComtacHo e bpoiinto, Kakqol yacTHIle HE3aBUCUMO OT €€
IPUPOIBI CIIEAyeT TOCTaBUTh B COOTBETCTBUE BOJHY, IJIMHA KOTOPOM CBsi3aHA C HMITYJIHCOM
YacTUIIbl, NP 3TOM HE TOJIBKO (OTOHBI, HO M BCE «OOBIKHOBEHHBIC YaCTUIBD» (JIEKTPOHBI,
IIPOTOHBI U JIp.) 00J1aAal0T BOJHOBBIMU CBOMCTBAMH, KOTOPbIE, B YACTHOCTHU, JTOJIKHBI MPOSIBIATHCS
B nudpakmuu yactul. B 1927 1. K. J»Buccon u JI. Jlxepmep BriepBbie HabMoqau TU(pPaKIUIo
JIIEKTPOHOB.

B 1926 r. O. llpénunrep mnpemioxuil ypaBHEHHE, OMHUCHIBAIONIEE MOBEICHUE TAKUX
«BOJIH» BO BHEIIHHWX CHJIOBBIX TOJSX, - BO3HHMKJIA BOJIHOBasS MeXaHUKa. BolHOBOE ypaBHEHHE
[IIpénuHrepa sABIASETCS OCHOBHBIM YPaBHEHHMEM HEPENATUBUCTCKOM KBAaHTOBOM MexaHMKU. B 1928
r. II. [dupak cdopmynupoBan pensTUBHCTCKOE YPaBHEHHE, KOTOPOE OINMCHIBACT JBUKECHHE
AJIEKTPOHA BO BHEIIHEM CHJIOBOM I10JIE M CTAJIO OJHUM M3 OCHOBHBIX YPaBHEHHMH PENSTUBUCTCKOU
KBaHTOBOW MEXaHUKH.

Bropoe HampaBnenue pa3BuTHs (Takke sBisonieecs o0OoOmennem rumnoressl [Tnanka)
HaunHaeTcs: ¢ paboTel DiHmTeHHA (1907), MOCBAIMICHHOW TEOPUHM TEIUIOEMKOCTH TBEPHABIX TeJl.
Jeno B TOM, 4YTO OJIEKTPOMAarHUTHOE W3Iy4eHHE, TMpeAcTaBisiomiee coboil  Habop
AJIEKTPOMAarHUTHBIX BOJIH PA3IMYHBIX YaCTOT, AWHAMUYECKH 3KBUBAJIEHTHO HEKOTOPOMY Habopy
OCHMIIIATOPOB ((PU3HMUECKUX CHUCTEM, COBEPIIAIONINX KOIeOaHus), a UCITyCKaHNUE WJIH MOTJIOUICHHUE
BOJIH 3KBUBAJIEHTHO BO30YKJIEHUIO WJIM 3aTYXaHHUIO COOTBETCTBYIOUIMX OCHMIUIATOPOB. ToT (akr,
YTO UCIYCKAHUE U MOIVIOLIEHUE AIEKTPOMATHUTHOTO U3JIy4YEHUs BEUIECTBOM IIPOUCXOAAT KBAaHTAMHU
c sueprueit Tiv (h - mocrossunas [lnanka, v — 4actoTta cBeTa), MOXKHO OOBSICHUTh TaK: OCITUILISTOD
HOJIs1 HE MOXKET 00J1a/1aTh TPOM3BOJIBLHON SHEPTUei, OH MOXXET UMETh TOJIBKO JAUCKPETHBIE YPOBHU
SHEPruH, Pa3HOCTb MEXKIY KOTOPHIMU paBHa tiv. DHHIITEIH, 000011ast HAC0 KBAHTOBAHUS YHEPTUU
OCLIWJIIATOPA MEKTPOMArHUTHOTO TOJISI HA OCLHWUISATOP NPOU3BOJIBHOW IIPUPOJIBI, YTBEPHKAAJ, YTO
€CJIM TEIJIOBOE JBI)KEHUE TBEPABIX TEN CBOAUTCS K KojeOaHUSM aroMOB, TO W TBEPJOE TEJIO
JUHAMUYECKH SKBUBAJIEHTHO HA0OpYy OCIHUIITOPOB C KBAaHTOBAaHHOM 3HEpruei, T.e. pa3HOCTb
COCEHUX YpOBHEW 3HEpruu paBHa hv, rae v - dyactoTta kKoysiebaHuid aroMoB. Teopusi DWHINTEHHA,
yrouHenHas I1. [lebaem, M. bopnom u T. KapmanoM, ceirpajia BBIJAIOIIYIOCS POJb B Pa3BUTHH
TEOPUU TBEPIBIX TEII.

B 1913 . H. bop npuMeHun uaer KBAaHTOBAHUS SHEPIrUM K TEOPUM CTPOEHUS aTOMa,
MJIaHeTapHas MOJENbh KOTOPOTO ClieJloBajia M3 pe3ylnbratoB ombIToB . Pesepdopma (1911).
CornacHo 3TOi MOzIENH, B LIEHTPE aTOMa HAXOAMTCS IMOJIOKUTENBHO 3apsKEHHOE SIIpO, B KOTOPOM
COCpEZIOTOYEHA IMOYTH BCS Macca aTtoMa, a BOKPYT siipa BpalalOTCSA MO OpOMTaM OTPHUIATEIbHO
3apsOKEHHBIE  3JIEKTPOHBL. PaccMOTpeHHME Takoro JABM)KEHHS Ha OCHOBE IIPEICTaBICHUM
KJIACCHYECKOM 2JIeKTPOANHAMUKH MPUBOIWIO K MapaJOKCAIbHOMY Pe3ylnbTaTy — HEBO3MOXXHOCTH
CYIIECTBOBaHUS CTAOUIIBHBIX aTOMOB. /€710 B TOM, YTO, COITIACHO 3TUM MPEACTABICHUSIM, SIEKTPOH
HE MOXET YCTOMYMBO JABHUTaThCS MO OpPOUTE, MOCKOJIBbKY BpAIIAIOIIMNCSA AIIEKTPUUYECKUIN 3apsij
JOJDKEH M3JTy4daTh 3JIEKTPOMAarHUTHBIE BOJIHBI U, CIIEN0BATEIbHO, TEPSITh SHEPTUIO, a PAAUYC €ro
OpOMTHI JIOIKEH HEMpPEpHIBHO YMEHbLIATHCA, U depe3 BpeMs 10 ¢ sekTpoH momkeH ymacTh Ha
siipo. OIHAKO aTOMBI HE TOJIBLKO CYHIECTBYIOT, HO U BECbMa YCTONYMBBI.

OOBsICHSIST YCTOMYMBOCTH aTOMOB, bop TIPEAIoNoXKuI, 4TO U3 BCEX OPOUT, OMYCKAaEMBIX
KJIACCUYECKOM MEXAaHMKOM Ul JABM)KEHHUS 3JEKTPOHA B AJIEKTPUYECKOM I10JIE€ aTOMHOIO s/pa,
peanbHO OCYIIECTBISAIOTCS JIUIIb T€, KOTOpbIE YIOBJIETBOPSIOT OIpPEIEICHHBIM YCIOBUSIM
KBAaHTOBaHMs, a UMEHHO BEJIMYMHA JEHCTBUA JJIS KJIACCHUECKOH OpOUTHI IOJKHA OBITH KpaTHOU
nocrosiHHOM [limanka. bop mocTynmupoBai, 4TO S3JEKTPOH, COBEplIas IOMYCKAeMOE YCIOBUSIMU
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KBAaHTOBaHMs OpOUT JBWXKEHHUE (T.€. HAXOIACh HAa ONPEICICHHOM YPOBHE DHEPruH), HE HCITyCKAET
CBETOBBIX BOJIH. V3iydeHHe NPOUCXOOUT JMIIb MpPU TEpexofe 3JIEeKTpoHa C OAHONW OpOUTHI Ha
JIpYIy0, T.€. C ONHOIO YPOBHS JHEPIHMH Ha JPYroi, ¢ MEHBbIIEH 3HEPruei; IMpH 3TOM POXKAACTCS
KBaHT CBeTa. B pe3ynbrare 3TOro BO3HUKAET JIMHEWUYAThIM CHEKTp aroma. bop momyuun Gopmyny
JUI 4acTOT CIIEKTpa, JMHHUM aromMa BoAopona (M BOJOPOAONOAOOHBIX aTOMOB), OXBATBHIBAIOLIYIO
COBOKYIHOCTb OTKPBITHIX paHee sMIupuyeckux ¢opmyn. CylllecTBOBaHHE YPOBHEW SHEPruu B
aromax ObLIO MoATBepkAeHO onbiTamMu Ppanka - ['epma (1913-1914).

Takum oOpazom, bop, mcmonb3ys KBaHT, MOCTOsSSHHYIO [lnmaHka, OTpakaromyro ayaau3m
CBeTa, TI0Ka3ajl, YTO 3Ta BEIUYMHA OMPEICINACT TAKXKe JBI)KEHHE JIEKTPOHOB B aroMe. DTOT (hakT
no3iHee ObLT OOBSICHEH HAa OCHOBE YHHBEPCAIBHOCTU KOPIYCKYJISPHO-BOJIHOBOTO Jyaju3Ma, B
COOTBETCTBUH C KOTOPBHIM MOHSATHS YaCTUILbI U BOJIHBI, C OTHOM CTOPOHBI, JOTIOJIHSIOT IPYT JIpyra, a
C Jpyroi - mpoTwBopedar Apyr Apyry. OH CBs3aH TakKe CO CIOcOo0aMU HM3YYCHHs SIBICHHMA
MuKpomupa. CyliecTByIOT IBa THIAa MPUOOPOB: B OAHMX KBAHTOBBIE OOBEKTHI BEAYT ceOs Kak
BOJIHBI, B JIPYTMX — KaK YacTHULbI, IOATOMY SKCIIEPUMEHTAIbHO MOXHO HaO0AaTh KBAHTOBBIE
SIBJICHHSI, HA KOTOPbIE HAJIaraeTcsi B3aMMOJEHCTBHE PUOOPOB C MUKPOOOBEKTOM, a HE PEaTbHOCTb
KaK TaKOBYIO.

VYenex teopun bopa, kak W mpeapiayIiue yCrexu KBaHTOBOW TEOPHH, ObLT JOCTHTHYT 32
CYET HapyUICHUs JIOTMYECKOW LEIbHOCTH TEOPHH: OJHOBPEMEHHO HCIIOJIb30BAJIUCh KIACCHYECKas
MEXaHUKa U 4YYXKJble €l HMCKYCCTBEHHBIC IIPAaBWJIa KBAaHTOBAaHMUS, K TOMY € IMPOTHBOpEYAllNe
KJIacCHUYecKoil anexkTpoauHamuke. Teopus bopa okazanach HE B COCTOSHUU OOBSCHUTH JBUKECHUE
SNIEKTPOHOB B CIIOXKHBIX aroMax (Jaxe B aTOMe TejHsi), BOSHUKHOBEHHE CBSI3U MEXAY aTOMaMH,
NpUBOASIIEH K 00pa30BaHUIO MOJIEKYIIbI, HE MOIJIa OTBETUTh HA BOIPOC, KaK JIBHIKETCS AJIEKTPOH
IIPU NIEPEXOAE C OJHOTO YPOBHS 3HEPTUU HA APYIOM, U T.II.

JlanbHelmas pazpaboTka BOIPOCOB TEOPUH aToMa MpHBeia K MOHUMAHUIO, YTO ABUKEHUE
AJIEKTPOHOB B arOM€ HEJb3s ONHUCHIBaTh B TEPMHMHAX KJIACCHUECKOM MEXAaHUKHU (KaK JBHKEHHE IO
OTIpeIeICHHOW TPAeKTOPUU WM OpOUTE), MOCKOIbKY ABM)KEHUE DJIEKTPOHA MEXIY YPOBHIMH HE
HOAYMHSETCS 3aKOHAM, ONPEIEISIONIMM ITOBEIEHUE HIIEKTPOHOB B aroMe. bbuta HeoOxonrnMa HOBast
TEOpHs, B KOTOPYIO BXOJIWJIM OBl TOJBKO BEIMYMHBI, OTHOCAILIUECS K HAYaJIbHOMY U KOHEUHOMY
CTAl[MOHAPHBIM COCTOSTHUSIM aroMa.

B 1925 1. B. Teitzenbepr moctpomsi (HOpPMAIbHYIO CXEMy, TJ€ BMECTO KOOPIWHAT H
CKOPOCTEH 3MeKTpoHa (hUTrypupoBaiu abCTpaKTHBIE areOpandecKkiue BeIMYUHBI - MaTpulbl. CBA3b
MaTpull C HaOMIOAAeMbIMU BeNWYMHAMHM (YPOBHSIMHU DSHEPIMM U HMHTEHCHUBHOCTSIMH KBaHTOB,
IIEPEXO0/I0B) ONUCHIBAIACH MPOCTHIMU HENPOTHUBOPEUNBBIMU IpaBwiiaMu. Passutue M. bopHowm u II.
HNopnanom pabotsl [eiizenOepra nmpuBeso K BOSHUKHOBCHHIO MaTPUYHOW MEXaHUKH. YPaBHCHHE
[IpénuHrepa MO3BOIMIO MOKA3aTh MaTEMATUYECKYI0 SKBUBAJICHTHOCTh BOJTHOBOH (OCHOBAaHHOU Ha
ypaBHenun Illpénunarepa) m wmarpuuHoit Mexanuku. B 1926 1. BopH nmam BepOsSTHOCTHYIO
MHTEpIIPETALUIO BOJIH e bpois.

Bombinyto posnb B CO3MaHNM KBAHTOBOM MEXaHHMKHU Chirpanu padotsl I1. Jlupaka, KoTopbIit
3aJI0KHJI OCHOBBI KBAHTOBOM AJIEKTPOIMHAMMKH M KBAHTOBOH TEOPHH TPaBHTALUHU, pa3padoTal
KBAaHTOBYIO CTaTUCTUKY (cratuctuka ®depmu - Jlupaka), peNsTUBUCTCKYIO TEOPHIO ABMXKEHUS
AIIEKTPOHA, MPeCKa3al MO3UTPoH U T.1. OKoHYaTenbHOe (pOpMUPOBaHME KBAHTOBOM MEXaHUKH Kak
MOCJIEZIOBATENIbHON TEOPUH C SICHBIMH (PU3MYECKUMHU OCHOBAMH M CTPOWHBIM MaTeMaTUYeCKUM
anmaparoM IpOU30ILIO0 B pe3ynbTare paborsl [eitzenbepra (1927), xoTopslii chopmymupoBa
COOTHOIIICHUE HEOMPEIEeICHHOCTEHN - BAKHEWIIIee COOTHOIIICHHE, OTpaxkarolee GU3NIECKUil CMBICIT
YPaBHEHUN KBaHTOBOW MEXaHUKU.

JleTanbHBI aHAJIW3 CHEKTPOB arOMOB MPHUBEN K MPEACTABICHUIO O TOM, YTO 3JEKTPOHY
KpOMeE 3apsijia ¥ MacChl JOJDKHA OBITh PUIMCAHA €IlIe OJJHA BHYTPEHHSISI XapaKTEPUCTHKA - CITMH —
COOCTBEHHO MOMEHT KOJIMYECTBA JBUKEHHSI MUKPOUACTHUIIbI, UMEIOIINI KBAaHTOBYIO MPUPOAY U HE
CBSI3aHHBIN C JBMKEHMEM YacCTHIIBI KaK 1enoro. BaxHyro posb ceirpan oTkpbiThiil B. ITaynu (1925)
MPUHLIMII 3alpeTa, COIIaCHO KOTOPOMY B KBaHTOBOM cucTteMe JBe (Win 0ojee) TOXKIECTBEHHbIE
YacTULBl C TOJYLEIbIM CIMHOM HE MOTYT OJHOBPEMEHHO HAXOAMTHCA B OJHOM M TOM XK€
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COCTOSTHUH. DTOT MPHUHIMI UMeeT PyHAaMEHTaIbHOE 3HAYCHUE B TEOPUU aTOMa, MOJIEKYIIBI, SIpa,
TBEPJIOTO TeJa.

B TedeHume KOpPOTKOrO BPEMEHM KBAHTOBYIO MEXaHHUKY C YCIEXOM MPUMEHHIN s
CO3/1aHUS TEOPUH aTOMHBIX CIIEKTPOB, CTPOCHHUS MOJEKYJI, XUMHUYECKON CBSA3H, MEPUOAMYECKON
CHCTEMBl JJIEMEHTOB, METAIMUECKOW MPOBOAMMOCTH U ¢eppomarHeTn3ma. JlanbHeliee
MPUHLIMIINAILHOE Pa3BUTHE KBAHTOBOW TEOPUM CBA3aHO IIABHBIM O0pa3oM C PEISTUBUCTCKON
KBAaHTOBOW MEXaHHUKOM.

B nacrosiee BpeMs 10CTaTOYHO MHOTO M3BECTHO 00 aTOMapHOM CTPOEHUU BEILIECTBA U
IeMEHMAPHBIX YACMUYAX — MeTbYaiuUX U36eCmHublX yacmuyax gusuyeckou mamepuu [7, 16, 23,
24, 28]. TlockonbKy 3JI€MEHTAapHBIE YaCTHIBI CIIOCOOHBI K B3aWMHBIM IPEBPAIICHUSM, 3TO HE
MO3BOJISIET paccMaTpUBaTh WX, TaK XK€ KaK M aroM, B KauyeCTBE MMPOCTEUIINX, HEU3MEHHBIX
CKUPIUYUKOB MHUPO3AaHUs». YHCIIO 3JIeMEHTapHBIX YacTUIl OuYeHb BeIuko. Becero oTkpeiTo Oonee
350 sneMeHTapHBIX YacTHI, U3 KOTOPBIX CTAOWJIBHBI JUIIb (DOTOH, SJIEKTPOHHOE U MIOOHHOE
HEUTPUHO, DJEKTPOH, NPOTOH W UX AaHTUYaCTHIBl (Kakaas »JJeMEHTapHas 4acTula, 3a
UCKJTIOYEHHEM a0COJIIOTHO HEUTPAJbHBIX, UMEET CBOIO aHTHYACTHILYy). OCTalbHbIC 3JI€MEHTapHbIC
YaCTHUI(B CAMOTIPOM3BONIBHO pachafaioTcs 3a Bpems oT 10° ¢ (cBoGoanbIit HeiiTpoH) 10 10722- 1024 ¢
(pe3oHaHCHI).

DJeMeHTapHble  YacTHIbl  KJIACCUPUIUPYIOTCS MO  TuUmaM  (yHIaMEeHTalIbHBIX
B3aMMOJICHCTBUH, B KOTOPBIX OHM YYaCTBYIOT, 1 Ha OCHOBE 3aKOHOB COXPaHEHHs psaja (GU3NIECKUX
BEJIMYMH CJICTYIOIITUM 00pazoMm:

¢ rpynma JENTOHOB - YacTHIBl CO COHMHOM 1/2, HE Yy4YacTBYIOIIME B CHIHLHOM
B3aUMOJICHCTBUM U OOJaMAIOIINE COXPAHSIOMICHCS BHYTPEHHEHW XapaKTEPUCTHUKON - JICITOHHBIM
3apsaoM;

O aIpoHbl — D3JIEMEHTapHblE YAaCTHUIIbl, YYaCTBYIOIIME BO BceX (PyHAaMEHTaJIbHBIX
B3aMMOJICUCTBUSAX, BKIIIOYAs CHJIBHOE; XapaKTEePHBIM MJisi aJIpOHOB CHIJIBHBIM B3aMMOJCHCTBUSM
CBOMCTBEHHO MAaKCHMaJbHOE YHCIIO COXPaHSIONIMXCS BETUYMH (3aKOHOB COXpaHEHUs). AIpOHbBI
JensaTcsi Ha 6apHoHBI M Me30HBI. [10 COBpEMEHHBIM IMpPENCTaBICHHUSIM, aJPOHBI UMEIOT CIIOKHYIO
BHYTPEHHIOIO CTPYKTYpY: OapHOHBI COCTOAT U3 TPEX KBAPKOB; ME30HBI - U3 KBapKa U aHTUKBApKa;

0 OTIENBHYIO «TPYHITY» COCTaBIsAET (POTOH.

[Ipu CTONKHOBEHHUAX 3IEMEHTAPHBIX YaCTHI] IPOUCXOAAT BCEBO3ZMOXKHbIE MPEBPAILICHUS UX
JIpyT B apyra (BKJIIOYAs POKICHHE MHOTHX JOIMOMHUTEIBHBIX YaCTHIl), HE 3allpellaeMble 3aKOHAMHU
COXPaHEHUS.

Amomom Ha3vlearom yacmv Gewjecmeéa  MUKPOCKONUYECKUX pasMepoé U MAcchl,
MeNbUaiyI0 4acmuyy XumMuuecko2o 31eMeHmad, COXPaHsawWy e20 c8oucmada. ATOMbI COCTOST U3
AIIEMEHTAPHBIX YaCTHUI] U UMEIOT CIOKHYIO BHYTPEHHIOIO CTPYKTypy. B IleHTpe aroma HaxoauTcs
MOJIOKUTENIBHO 3apsHKEHHOE SIIPO, B KOTOPOM COCPEAOTOUYEHA MOUTH BCs Macca aroma. Bokpyr siapa
JBUKYTCS OIEKTPOHBI, 0Opasylollue 3JIeKTPOHHBIE 000MOouKM, pasmepbl KoTophix (10% cwm)
OTIPE/ICTISIOT pa3Mephl aroMa. SIApo atoma COCTOUT M3 MPOTOHOB U HEUTPOHOB. UHCIIO JIEKTPOHOB
B aTOME PaBHO YMCIIY IPOTOHOB B siZ[pe (3aps]l BCeX JIEKTPOHOB aTOMa paBeH 3apsy siipa), YHCIIo
IIPOTOHOB PaBHO MOPSIAKOBOMY HOMepy anieMeHTa B Ilepuonuueckoil Tabnuie 31eMeHTOB. ATOMBI
MOTYT TMPUCOCTUHATh WIA OTJABaTh JJIEKTPOHBI, CTAHOBACH OTPHUIATENHLHO WU TOJIOKHTEIHHO
3apsSOKCHHBIMU HMOHaMHM. XHMMHUYECKHE CBOWCTBA aTOMOB OMNPENENSIOTCS B OCHOBHOM YHCIOM
3IIEKTPOHOB BO BHEIIHEH 00onouke. COeAMHAACH XUMUYECKH, aTOMBI 00pa3yIOT MOJICKYIIbI.

BHyTpeHHsIsT sHeprusi aromMa MOXET NPUHHUMATh JIHIIb OIpeJelIeHHbIe (IUCKPETHBIC)
3HAYEHUS, COOTBETCTBYIOIIME YCTOHYMBBIM COCTOSIHMSM aTOMa, M HM3MEHSAETCS  TOJIBKO
CKauKoOOpa3HO IMyTeM KBAaHTOBOro mnepexoza. [lornmomias mopuuio SHEpPruu, aroM MEPEeXOAUT B
BO30YyX/IeHHOE CcOCTOsIHME (Ha OoJiee BBHICOKMU ypoBeHb sHepruu). Mcmyckas QpoToH, aToM MOXET
nepeiTH u3 BO30YKICHHOTO COCTOSHHMSI B COCTOSTHME C MEHBINEH SHeprueil (Ha Oosjee HHU3KHM
YPOBEHb D3HEPruM). YpPOBEHb, COOTBETCTBYIOIIMI MHHHMAJIbHOM HHEPrUU aTOMa, Ha3bIBACTCS
OCHOBHBIM, OCTajbHble - BO30YXKIeHHbIMU. KBaHTOBBIE Tepexo/bl OOYCIOBIHMBAIOT AaTOMHBIE
CIEKTPHI TIOTIIOMICHUS ¥ UCITYCKaHUS, HHIUBUyaJIbHBIC JJII aTOMOB BCEX XUMUYECKUX IJIEMEHTOB.
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HyxknoHbsl (IpOTOHBI U HEUTPOHBI) B SAPE MPOYHO YACPKUBAIOTCS SIACPHBIMH CHJIAMHU.
UtoOBl ynmanuTh HYKJIOH W3 sapa, HAJAO COBEPIIMTH OOJBIIYyI0 paboTy, T.€. COOOIIUTH SApPY
3HAYUTENbHYI0 SHepruto. [lo 3akoHy COXpaHEHUsS JHEpPIHH, DJHEPTUs CBSI3U sAApa (DPHEPrus,
HeoOXouMast 171l TIOJTHOTO PacUIeIIeHUs Sapa Ha OTJENIbHbIE HYKJIOHBI) paBHA YHEPrUH, KOTOpas
BBIJICTISIETCS. TIPU 00pa30BaHUU spa U3 OTACIBHBIX YACTHIl. DHEPIHs CBSI3U aTOMHBIX SJEP OYCHb
BEJIMKA [0 CPaBHEHHUIO C SHEPrueil CBSI3U 3JEKTPOHOB C aTOMHBIM sAapoM. OnpeneauTh SHEPTUI0
CBS3M s/ipa MOXKHO, 3Hasi Maccy siipa ¥ Macchl IPOTOHOB M HEUTPOHOB, U3 KOTOPBIX OHO COCTOMT.
CornacHo 3¢ddexty nedexra macchl, Macca TOKOS siApa BCErJa MEHBIIE CYMMBI MacC IOKOS
BXOIALIMX B HErO0 HYKJIOHOB. OHEPIUsl CBA3M SIE€pP BBIYMCIAETCS C IIOMOILBIO H3BECTHOTO
CoOTHOIIEHNs DitHIITeHHA E = m/c’, Te m - cyMMapHas Macca CBOOOIHBEIX HYKJIOHOB MHHYC Macca
Aa1pa - 1eeKT MacChl.

Baxnyro mH(bOpManmio 0 CBOMCTBax s/ep JacT 3HAHHWE YNEIbHOW SHEPTHH CBS3H Sapa
(oHeprum CBSI3U, MPUXOJSIICHcS Ha OOWH HYKJIOH). C yBeIMYEHHEM MAaCCOBOTO YHCIA - YHCIa
HYKJIOHOB B siip€ — yJleJIbHasl SHEPTUs CBSI3U, HAYMHAS C Tesns, CHavala caabo pacTeT, 1OCTUTaeT
MaKCHUMyMa Yy jkene3a (MaccoBoe uucio 56), mocie yero miaBHO cHIbkaeTcs. Hanbonee ycToiunBe
snpa, oOnamaroniue caMoi OOJIBIION YAENTbHOW SHEpPrHUeHl CBS3U, — JKeNe30 U OMu3Kue K HeMy
XUMHUYECKHE 1EMEHTHI [lepnoauueckoil cuCTEMBI 3JIEMEHTOB.

Hcnonp3oBaHue sIepHONM HSHEPrUM OCHOBAHO HA OCYHIECTBICHUU IUEMHBIX PEAKIHMN
JICTICHUS] TSDKETBIX SIZIEp U peaklui TepMOSICPHOrO CHHTE3a - CIUSHUA Jerkux sigep. U te, u
JIpyTHe peakiMy COMpPOBOXKAAIOTCS BbIACIEHUEM dHEPTUU. B TKenbIX siapax Hapsay ¢ OOJIbIIMMHU
CUJIaMHU DJJIEKTPUUYECKOTO OTTAJKUBAHUS, CTPEMSIIHUMUCS pPa30pBaTh SAPO HA 4YACTHU, JAEHCTBYIOT
3HAUUTEbHBIE SAJEPHBIC CHJIbI, KOTOpBIE YIAEP)KUBAIOT sApo OT pacnaga. llox BiusHuEeM
MOIVIOLICHHOTO HEWTpOHa SAOpO BO30YXKAaeTcs M HayMHAET Je(dOpMHpOBATHCS, MpuolOperas
BBITSIHYTYI0 (popmy. Korma cuibl oTTankuBaHusl BHYTPH siipa HAYMHAIOT Mpeodagarh Haj CUIaMU
NPUTSDKEHUS, SIAPO pa3pbiBaeTcs Ha ABe 4yacTH. [log aeiicTBuEM CUI KyJTOHOBCKOTO OTTAJIKHWBAHMS
OCKOJIKH sIJIpa pa3JIeTalOTCsl CO CKOPOCThIO, paBHOU 1/30 CKOpOCTH CBETa, MCIyCKACTCsl U3ITyUYCHHE
BBICOKOM 4aCTOTBI.

He Bce sampa cmocobHbl k neneHuto. Hambonee nerko aemutcs mzoron ypana 235U,
cocrapistromuii Bcero 1/140 ot Gonee pacnpoctpaneHHoro usoromna 238U. Ilpm kaxaom akrte
JeNIeHUs siApa UCIyCKaloTcs 2-3 HEWTpPOHA, KOTOphIE B CBOIO OYEPEIb MOTYT BBI3BIBATH JIE€JICHHE
IpYrux sifiep - HauyMHaAeTcs siaepHas 1enHas peakuus. OHa COMPOBOXAACTCS BbIACICHUEM
OTPOMHOTO KOJMYECTBA HHEpruu. Tak, Mpu MOJHOM JENEHUU siiep, Haxoasmuxcs B 1 r ypaHna,
BBIJICTISICTCSL DHEPTHUs, DKBHUBAJICHTHAS IMOJy4aeMON MpU CropaHuW 3 T ymis Wik 2,5 T HePTH.
Vopasnsgemass peakiusi JIeJeHHs sJep peanu3yeTcss B SIIEPHBIX peakTopax, HEylpaBisemas - B
aromMHOi OomOe. BrieneHue sHEpruu MpH CIUSHUU SIICP JETKUX aTOMOB JEHTEpHs, TPUTHS WIH
aUTHs ¢ 00pa3oBaHMEM TelHsl IPOUCXOAUT B XOJ€ TEPMOSIIEPHBIX pPeakiui, TPOTEKAIOUINX JUIIb
IIpU OYEHBb BBICOKUX TeMIleparypax. Peakuuu siepHOT0 CUHTE3a SIBISIIOTCS UCTOUHHUKOM 3BE3HOM
SHEPrHH. OJTHU JK€ pEeakIMu TMPOTEKAIOT MPH B3PHIBE BOJOPOMHONW OOMOBI. OcCylIecTBICHHE
YIOPABISIEMOTO TEPMOSIICPHOTO CHHTE3a Ha 3€MJIe CYJIUT 4YEJIOBEYECTBY HOBBIM, MPAKTHUUECKU
HEUCUeprnaeMblii HCTOYHUK HSHEprud. B 3TOM oOTHOIIEHHMHM HauOojiee MepCHeKTHUBHA peaKuus
CIUSIHUSA AJIep aroMa JIeUTepusi U TPUTHSL.

Bomnpoc 5. Konnenuuu BO3HUKHOBeHHMS U pa3BuTUA BeeeHHoit

Jis moHMMaHus (PU3NYECKOW KApTUHBI MHUpa OONBIIOE 3HAUYEHWE WMEIOT BBIBOJBI
KocMmono2uu - yyeHus o Bcenennoii kax eounom yenom u ee ssomoyuu. Hapsny ¢ moctpoeHuem
TEOpHH OOIIEH 3BOIIONMKM BceleHHOW Ba)KHO MONYYUTh MPEICTABICHHUS O Pa3BUTHH TaJaKTHK,
3Be31 W IUIaHeT. Bompocwl npoucxooscoenus u sgonoyuu HebecHvlX mel U3y4aromcs 0cooObiM
pa30enom HayKu - KOCMO2OHUEI.

Jlng  pemeHus: KOCMOJIOTHYECKMX M KOCMOTOHHMYECKHMX MpOoOJieM HCIONb3YIOT JBa
OCHOBHBIX I10JIX0/1a:

1)HabmofaTenbHbl U: CPABHHUBASI XapaKTEPUCTUKN HEOECHBIX T, HAXOJSIIIUXCS B Pa3HBIX
CTaJusX Pa3BUTHs, MOKHO YCTAaHOBHUTH, B KAKOW MOCIIEOBATEIbHOCTUA 3TU CTAJUHM CMEHSIU JIPYT

Apyra,
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2) TEOpeTHYEeCKUi: UCXOAs U3 OOIMUX 3aKOHOB (DM3HKH, MOXHO ONPEACITUTh, KaKue
MMEHHO YCJIOBHS JOJKHBI OBLIM CYIIECTBOBATH B IMPOIIOM, YTOOBI HEOECHOE TEIO MPHUOOpeso
UMEHHO T€ XapaKTEPUCTUKU, KOTOPBIMU OHO O0JIaaeT ceiuac, Kakoi myTh Pa3BUTHUS OHO MPOIILIO.

[lepBbiii MoOAXOA MPUMEHSIIOT K TaKUM OOBEKTaM, KaK 3BE3/bl, 3BE3/JHbIC CKOIUICHUS,
ra3oBbleé TYMaHHOCTH, TaJIaKTUKH, IJAHETHBIE CHCTEMbI (cedyac WM3BECTHA JIMIIL OFHA TaKas
cucreMa - Comueunas). [lpm wu3ydeHunm »sBomronMd BceneHHONW B II€JIOM BO3MOXKEH TOJBKO
TEOPETUUECKUN ITOAXO/.

Baxxneimnii moctyaar KOCMOJIOTHU COCTOUT B TOM, YTO 3aKOHBI IPUPOJIbI, YCTAHOBJICHHBIE
HAa OCHOBE M3Y4YCHHS BeChbMa OTPAaHMYCHHON dYacTu BceneHHO# (OOBIYHO OMBITOB Ha TIJIAHETE
3emist), MOTYT OBITh DKCTPAIOJINPOBAHBI HA TOPa3ao 0oJbIIe 00JacTH, B KOHEUHOM CUETe - Ha BCIO
Bcenennyro. KocMmonornueckre Teopun pa3inMyaloTcsl B 3aBUCUMOCTH OT TOTO, Kakue (pU3n4ecKue
INPUHLIMIIBI U 3aKOHBI 3aKJIAJbIBAIOTCS B UX OCHOBY. IlocTpoeHHBIe Ha MX 0a3e MOAENU JOJKHBI
JOIyCKaTh TPOBEPKY JuIsi HabOmromaemoii obnmacTu BceneHHOH, a BBIBOABI TEOPHH JIOJKHBI
MOATBEPXKAAThCA HAOMIONEHUsMU (BO BCAKOM ciydae He HpoTuBopeunTh uM). Ceifuac 3Tomy
TpeOOBAaHUIO HAMJIYYIIUM OOpPa3oM YIOBJIETBOPSIOT Pa3pabOTaHHBIE HA OCHOBE OOWIEH TEOpHH
OTHOCHUTEJIBHOCTH OJHOPOAHBIE U30TPOIHBIE MOJIETN HECTAMOHAPHON «ropsiuei» Bcenennoi [1,
3, 10, 19, 20, 27].

BoO3HUKHOBEHHE COBPEMEHHON KOCMOJIOTMHM CBSI3aHO C CO3JaHUEM DPENATHBUCTCKOMN
Teopuu TaroteHus (A. DitHmTeiH, 1916) u 3apoxkneHneM BHeraJakTH4Ieckoi acrponomu (1920-¢
rr.). Ha mepBoMm 3Tame pa3BUTHS PEISITUBUCTCKOM KOCMOJIOTMM TJIaBHOE BHHUMAaHUE YAENSIOChH
reoMeTpun BceneHHOH, T.e. pacCCMOTPEHUIO KPUBU3HBI YETHIPEXMEPHOTO MPOCTPAHCTBA-BPEMEHU U
BO3MOXKHOM 3aMKHYTOCTH Bceenennoit. Hauano BToporo srama oTMe4eHo paboTaMu 0TE€4eCTBEHHOTO
yueHoro A.A. ®puamana (1922-1924), kotopwiii mnokazan, uyto BceneHHas, 3amnonHeHHas
TATOTEIOIIMM BEILIECTBOM, HE MOXET OBbITh CTAllMOHAPHOM — OHA JOJDKHA PAaCIIUpPSTHCS WIH
cxuMarbesi. OJIHAKO 3TU MPUHIUMIIUAIBLHO HOBBIE PE3YJIbTaThl MOJYYMJIM MPU3HAHUE JIMIIb MOCIE
OTKpBITUS KpacHoro cmemeHus (dddexkra «pazberanus» ramaktuk) . Xaoomom (1929). B
pe3ynbTare Ha IEpBBIA IUIaH BBICTYNWIM NpoOieMbl MexaHUKH BceeneHHOil um ee Bo3pacta
(ITUTETHPHOCTH paciiupenus). TpeTuid 3Tan cBsi3aH ¢ MOAeIAMH «ropsiueit» Bceenennoit (I. ['amoB,
1940-e rT.), KOT/Ia BHUMaHKUE B OCHOBHOM OBIIIO COCPEOTOUeHO Ha (pusmke BeeneHHoil - coctosHuu
BElIeCTBA M (PU3WYECKUX IMpolleccax, MAYHNIMX Ha pa3HbIX CTaausAX paciiupeHus BceneHHOH,
BKIItOYasi HauOoliee paHHUE cTaauu. Hapsay ¢ 3aKkOHOM TSITOTEHHsI B KOCMOJIOTHH MPUOOPETAIOT
00JIbI1I0€ 3HAYEHHE 3aKOHBI TEPMOJANHAMUKHY, TAaHHBIE AIepHON (QU3UKU U (HU3UKHU dIIEMEHTapHBIX
yactuil. Ha 3T0i1 0OCHOBE BOZHUKAET PESITUBUCTCKAS acTpodu3uKa.

Teopun ogHOPOAHON M3OTPONMHON BeeneHHoM moapazymMeBaroT, BO-MIEPBBIX, YpaBHEHHUE A.
OiHIITeHAa 00IIel TEOPHUH OTHOCUTEIBHOCTH, OTKY/Ja CIEAYIOT KPUBU3HA MIPOCTPAHCTBA-BPEMEHU
U CBS3b KPUBU3HBI C INIOTHOCTBHIO MacChl (3HEPTHH); BO-BTOPBIX, IPEICTABICHUS 00 OTHOPOTHOCTH
U U30TPONMHOCTH BcCeneHHOM, T.e. CUMTAEeTCs, YTO B HEMl HET KAKUX-THUOO BBINEICHHBIX TOUCK U
HaIlpaBJICHUI, a BCE TOYKU M HANPABIICHUsS PABHOIIPABHBI; 3TO YTBEP)KICHUE YacTO HA3bIBAIOT
KOCMOJIOTHYECKUM TOCTYJaTOM.

Ecnu  ngomomHUTENbHO TPEANONIOKUTh, YTO BO BCEneHHOM OTCYTCTBYIOT —CHIIBI,
BO3pACTAIOIINE C PACCTOSIHUEM U MPOTUBOACHCTBYIONINE TITOTEHHUIO BEIIECTBA, a INIOTHOCTh MAacChl
co3/1aeTcs IIaBHBIM 00pa3oM BEIIECTBOM, TO KOCMOJIOTHUECKHE ypaBHEHUS MPUOOPETatoT MPOCTOM
BU/JI 1 BOBMOKHBI TOJIBKO JIBE MOJICIIU:

O omkpvimas modenb, B KOTOPOHl KPUBU3HA TPEXMEPHOTO MPOCTPAHCTBA OTpHUIATEIbHA
win (B TIpelene) paBHa HYIO, a BceneHHas OECKOHEYHA; B TAaKOW MOJENU PACCTOSHUS MEXKIY
CKOIUICHHMSIMU TAJIAKTUK HEOTPAaHUYEHHO BO3PACTAIOT CO BPEMEHEM;

O 3amxHymas modenb, B KOTOPOW KPHUBM3HA MPOCTPAHCTBA IOJIOKUTEIbHA, BceneHHas
KOHEYHA, HO CTOJIb )K€ Oe3rpaHUyYHa, KaK U B OTKPBHITON MOJAENH; B TaKOW MOJENIU PACUIMPEHUE CO
BPEMEHEM CMEHSETCS CHKATUEM.

B xone sBosonuu BeeneHHON KpUBH3HA TPEXMEPHOTO MPOCTPAHCTBA YMEHBIACTCS MPHU
pacuIMpeHny, yBEJIMUYUBACTCS MPU CXKATUHU, HO 3HAK KPUBU3HBI HE MEHSIETCS, T.€. OTKPBITasi MOJIEIb
OCTaeTcsl OTKPBITOM, a 3aMKHYTas - 3aMKHYyTol. HauanbHble cTaguu 3BOIONMH IO 00EUM MOJEINIIM
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COBEpILIEHHO OJMHAKOBBI M XapaKTePU3YIOTCS CHUHTYISPHOCTBIO C OrpoMHOH (He Menbme 10°°
r/cM’) TNOTHOCTBIO Macchl M KPUBH3HOW MPOCTPAHCTBA M B3PBHIBHBIM, 3aMEIIAIOIIMMCH CO
BPEMEHEM pPACLIMPEHUEM. YKa3aHHbBIE BBIIIE MCXOAHBIE MOJIOKEHUS PENATUBUCTCKOM KOCMOJIOIMH
JIOCTAaTOYHBI ISl CY)KJIEHHUM 00 0OIeM xapakTepe 3BOJIONNH BceleHHOH, HO OHHM OCTaBIISIIOT
OTKPBITBIM BOIIPOC O €€ HayaJbHOM COCTOSIHMM. XapaKTEPUCTHKU HAYAJIBHOTO COCTOSIHUS - TPETHE
HE3aBHCHUMOE TOJI0KEHHUE PENSATUBUCTCKOM KOCMOJIOTHH.

C 1960-1970-x rr. obwmenpuHsATa MOAENb «ropsueil» BceneHHoW, B COOTBETCTBUU C
KOTOpOM Tmpearnonaraercsi BbICOKAas HadalbHas TeMIleparypa. B ycloBHSX OuY€Hb BBICOKOM
temneparyphl (T >10' K) BONM3M CHHTYISPHOCTH HE MOIIH CyIIECTBOBAaTh HE TOIBKO MOJIEKYIIbI
WIM aroMbl, HO U aTOMHBIE sijipa, a Oblja JIHUIIb PABHOBECHAs CMECh AJIEMEHTAPHBIX YaCTHUIL
(Bimrovass (OTOHBI M HEUTPHHO). PHU3UKA 3IEMEHTAPHBIX YaCTHIl MO3BOJSET PacCUMTaTh COCTaB
TakOM cMecH MpH pa3HbIX TeMIlepaTypax, COOTBETCTBYIOLIUX 3TamaM 3BOJIOLUHU, a YpaBHEHHUS
KOCMOJIOTMM — HAWTH 3aKOH PaCIIMPEHUs OJHOPOIHON U U30TPOIIHOM BCelleHHON U U3MEHEHHUE €€
dusznyeckux mapaMeTpoB B Ipouecce pacmupeHus. [lockonbKy —paciiupeHue BHadaje
IPOMCXOIMIIO ¢ OOJBIION CKOPOCTHIO, TO BBICOKHE TUNIOTHOCTh M TEMIIEPATypPhl MOINIU OBITH TOJIBKO
OYEHb KOPOTKOE BpeMsl. YKe M0 OKOHYAHMHM HadaibHOTO oTpe3ka BpeMenu 0,01 ¢ mioTHOCTh ynana
oT 6GeckoneyHoro ((popmansHo) 3nauenns go 10'° r/ecm®. Bo Bcenennoit B mMoment t = 0,01 ¢
COCYIIECTBOBaNM (DOTOHBI, DJIEKTPOHBI, MO3UTPOHBI, HEUTPUHO U AHTHUHEUTPUHO, a TaKxke
HeOobIIIast 10JI1 HYKJIOHOB (IIPOTOHOB W HEUTPOHOB). B pesysnbrare mociaenyomux npeBpamieHui
K MOMEHTY BpEMEHH 3 MHUH W3 HYKJIOHOB O0pa3oBaiach cMech JieTKuX sjep (2/3 Bomopoma u 1/3
reaus 1o macce). Bee ocranbHble XUMUYECKUE 3JIEMEHTBI CUHTE3UPOBAIUCH HAMHOTO O3AHEE U3
3TOrO JI03BE3HOTO BEILIECTBA B pE3yJIbTare SAEPHBIX peakuuil B Heapax 3Be3d. B MoMeHT
00pa3oBaHus HEHTpPaNbHBIX aTOMOB Temus W Bojopoga (mpu ¢ = 10°1er) BemecTBO cTamo
MPO3pauHbIM JJIs OCTaBIIMXCS (DOTOHOB, W B HACTOsIee BpeMs OHHM HaOMIOJAIOTCS B BHJE
PEIUKTOBOTO (OCTaTOUYHOTO) U3JTyYEHHsI, CBOMCTBA KOTOPOTO MOXHO MPEICKa3aTh Ha OCHOBE TEOPHH
«ropsiueit» Bcenennoi. Brauane pacmupenue BceenmeHHONW TPOMCXOAMIIO OYE€HB OBICTPO, HO
IPOIIECChl MPEBPAIIEHUI IeMEHTapHBIX YacTUIl MPOTEKAIN HAMHOTO OBICTpee, B Pe3yabTaTe 4ero
YCTAaHOBUJIOCH TEPMOJUHAMHUYECKOE paBHOBECHE. JTO YPE3BbIYaHO Ba)XHOE OOCTOSTENHCTBO,
IIOCKOJIBKY TaKO€ COCTOSHUE IIOJIHOCTBIO OIMCBIBAETCS MAKpPOCKONMYECKHMHU IapaMeTpaMu
(ompenensieMbIMH CKOPOCTBIO DPACHIMPEHHUs) U COBEPIICHHO HE 3aBUCUT OT MpealIecTBYIOLIECH
uctopuu. HezHaHue Toro, 4To NpoOMCXOANIIO MPHU MIOTHOCTSIX, HAMHOI'O MPEBOCXOISIINX SIIEPHYIO,
HE MellaeT nenarb Ooyee WM MEHee JOCTOBEpHBIE CYKICHHS O MOCIEAYIOIIUX COCTOSHUSX,
OTHCBHIBAEMBIX 3aKOHAMHU COBPEMEHHOH (u3uku Mukpomupa. OOmiye 3akoHbl (U3UKU HAIEKHO
NIPOBEPEHBI NPH sAepHo# mioTHOocTH 10 r/em? (31y mnoTHOCTS MMena Beenennas crycrs 107 ¢ ot
Hayana pacumpenus). CrenoBaresibHO, (PU3MUECKHE CBOWMCTBA HBOIIOIHMOHHpYIOLIEH BcenenHoin
BITOJIHE TIOJIAI0TCS U3YUYEHHUIO cO BpeMeHHU 10 ceK OT COCTOSTHUSI CUHTYJISIPHOCTH.

BbIBOABI PENSATUBUCTCKON KOCMOJIOTMM TPUHIUIHMAIBHBI I MMOHUMAHUS (U3NYECKOM
KapTuHbl Mupa. CrenoBarenbHO, CTENEHb HMX JOCTOBEPHOCTH MPEICTaBISAET OOLICHAyYHBIH U
MHUpPOBO33peHYeCKHii uHTepec. CyMTalT, 4YTO HamOoiIblIlee 3HAYEHHWE MMEIOT BBIBOABI O
HECTal[MOHApHOCTH (pacuinpennn) BeenenHoi, 0 BHICOKMX 3HAYEHUSIX TJIOTHOCTH M TEMIEPATyphl
B Hauase pacimupenust («ropsyas» BceneHHas) U 00 MCKPUBICHHOCTH NMPOCTPAHCTBA-BPEMEHH, a
TaKkkK€ O 3HAaKe KpPUBHM3HBI TPEXMEPHOTO MPOCTPAHCTBA OKPYXKAIOIIETO0 MHpa U CTENeHU
OTHOPOIHOCTH U m3oTponuu Bceenennoil. BeiBox 0 HectanumoHapHOCTH BceeneHHON MOATBEPKICH
00Hapy>KEHHBIM B CIEKTPax T'aJlakTUK KPaCHBIM CMEILIEHUEM, a KOHIIETIHS «ropsyeii» Beenennoii -
OTKPBITBIM B 1965 I. pEeIUKTOBBIM U3ITy4YeHHEM, KOTOPOE OKa3aloCh B BHICOKOH Mepe (C TOUHOCTBIO
0 JoJiell TpOIEHTa) M30TPOMHBIM, a CHEKTP €ro paBHOBECHBIM. Kak MbI yXe TOBOPHIIH, €ro
Temreparypa cocrasisieT okoio 3 K. Ot1o nokassiBaet, uto Beenennas Ha npotrsbkenun 6omee 99%
BPEMEHH CBOETO CYIIECTBOBAHUS H30TPOITHA.

B HacTosmiee BpemMs HE YCTAaHOBJIEHO, Kakas MOJAEIb KPUBU3HBI TPEXMEPHOIO
IpOCTpaHCTBa Hanbosiee aJeKBaTHO OTpa)kaeT NEHCTBUTENBHOCTh. KpUBHU3HY MOXKHO ONpPENEIUThH
10 U3BECTHOM CpeIHEN INIOTHOCTH MAacChl BO BCeneHHON MM 10 TOYHOW 3aBUCHUMOCTH KPacHOIO
CMEIIEHUsI OT PACCTOSAHHS (OTKJIOHEHHIO OT JIMHEHHOW 3aBHUCHMOCTH). ACTPOHOMHYECKHE
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HaOMIOZIEHNsT JAlOT 3HAYEHUS YCPEIHEHHOW IUIOTHOCTU BEIIECTBA, BXOSIIETO B BHUAWMBIC
ranakTuku, okono 3-107! r/em’. Topasno TpynHee onpenenuTh MIOTHOCTh CKPBITOTO (HEBUIMMOTO)
BEILlECTBA, a TeM OoJiee IMJIOTHOCTh, CO3JaBaeMyI0 HEHTpHMHO (eciaM mMacca HEHTpUHO HE paBHA
HYJII0), TTOATOMY HEOMPENeIEHHOCTh CYMMapHOU TIJIOTHOCTH BelecTBa BeeneHHo BechMa BEIUKa;
OHa MOXET OBITh Ha JBa MOpsAIKa OOJbIIE YCPEAHEHHOW IUIOTHOCTH 3BE3AHOTO BemiectBa. Ha
OCHOBE MMEIOUIMXCS JaHHBIX HENb3sl CcJelaTh BHIOOP MeEXAY OTKPBITOM (pacumpsromencs
0e3rpaHUYHO) M 3aMKHYTOU (pacUIMpeHHe B JAIeKOM OynyIieM CMEHHUTCS CXKATheM) MOJICIISIMHU.
OTa HeolpeneIeHHOCTh He CKa3bIBaeTCsl Ha OOIIEM XapaKTepe paciiMpeHus B MPOILUIOM U ceifuac,
HO BIMSET Ha ONpejelieHue Bo3pacTa BceneHHON (IIUTENbHOCTH paciupeHus). Ecnu  Obl
pacuIMpeHre MPOUCXOAMIIO C TOCTOSHHOM CKOPOCTBIO, TO BpEeMs, HCTEKIIee OT MOMEHTa
M3HAYaJIbHOTO B3pBIBA, COCTABILIO OBl OKoJ0 13 Mipa sner. Ho mpenmomnaraercs, 4To pacmyupeHue
UJET C 3aMEJICHHEM, ITIOATOMY BpEMsl, HCTEKIIIEe C MOMEHTA Hadajaa pacllupeHus, MeHpue — 8,7
wipa aetr. s 3aMKHYTBIX Mopened 3To Bpems Oyaer emie MeHbiie. C apyroil CTOpPOHBI, €CIU
CYLIECTBYIOT KOCMOJIOTHYECKHE CHJIbI, COOTBETCTBYIOIIME CHJIAaM OTTAJIKHWBAHMS, TO OKa3bIBACTCA
BO3MOXKHOM, Hanpumep, anutenbHast (10 miuapz et wim 6onee) 3afepikka pacCIIUpeHus B MPOIILIOM;
TOTAA BO3pacT BeeneHHOM MOXKET COCTaBIATh NECITKA MAJUTHAPOB JIET.

Pa3zBuTue KOCMOJOrMM MOCTAaBWIIO PsAJl HOBBIX mpoOsieM. Tak, IUIsi M3ydeHHUs] COCTOSHHS
BELIECTBA C INIOTHOCTHIO HAMHOT'O MOPSAJIKOB BBILIE SACPHON INIOTHOCTH HYXKHA COBEPILIEHHO HOBAs
¢u3uueckass Teopus; MPEANONAraeTcsi, 4TO 3TO JOJDKEH OBITh HEKHH CHHTE3 CYIIECTBYIOIIEH
TEOPUM TATOTEHHUsI U KBAaHTOBOW Teopuu. [loaXoapl K HM3yYEHUIO CHHTYISIPHOCTH IOKa JIMIIb
Hameuarorcs. Kpome Toro, BO3HUK BOIIPOC O €IMHCTBEHHOCTH BeenenHol. B pamkax coBpeMeHHON
KOCMOJIOTHH CUHMTaeTcs, 4yTo MeTaranakTuka einHcTBeHHa. Ho mpoOnembl npocTpaHcTBa-BpeMeH!
pa3paboTaHbl elle HeIO0CTaTOYHO JUIS TOTO, YTOOBI COCTABUThH MPEACTABICHHE O BO3MOXKHOCTSX,
KOTOpble MOTYT OBITh peajn30BaHbl B Mpupoae. B Teopuu kocMmonoruu He pelieHa U mnpodieMa
3aps10BOM acUMMeETpuu Bo BcenenHoll. B HameM KocMHUeCKOM OKpY)KEHUH (BO BCAKOM cilydae B
npenenax ConMHEUHOH CUCTEMBI U ['aJakTUKH, HO, BEPOSITHO, U B TIpenieniax Bcel BeenenHoil) numeer
MECTO KOJIMYECTBEHHOE MpeoliajaHne BEllecTBa HaJl aHTUBEIIECTBOM. [IpHUMHBI 3TOr0 KpOIOTCH,
MO-BUAUMOMY, B CAMBIX PAaHHUX CTaAUAX pa3BUTUsA BceneHHO.

B Hacrosiee BpeMsl yCTaHOBIIEHO, UYTO 3BE€3[bl U 3BE3[HBIE CKOIUICHUS MMEIOT Pa3HBIN
BozpacT — OT 10 ner (mapoBble 3Be3AHBIC CKOIUIEHUs) A0 10 JeT as caMbIX MOJIOIBIX
(paccessHHBIE 3BE3/IHbIE CKOIUICHHMSI M 3BE3[HBIC accolpanuu). B 3Toil kapTuHe ele MHOro
HESCHOTO, MHOIO€ NO/UIE)KMT YTOYHEHHIO, OJHAKO B DIABHBIX 4YepTax OHa MPEJCTaBISACTCA
JoCcTaToyHo 00ocHOBaHHOIM [1,9, 10, 19, 29]. B 06meM Buie 3BOIONHS 3BE3]T MPOXOIUT HECKOIBKO
CTaINN:

(0 BO3HMKHOBEHHE 3Be3lbl B pe3yJbTare KOHACHCAI[MM MEX3BE3IHBIX MbUIM U rasa,
06oraToro BOIOPOIOM;

O cramus TEPMOSJEPHBIX peakiuil MpeBpalleHusi BOJOPOAA B TelIUH B IEHTPE 3BE3JbI
(Hambonee nauTeNBHAN);

0 mpu WcyepmaHMM B LIEHTPE BOAOPONAA SIAPO COKUMAETCs M HarpeBaercs, a 000JoYKa
CUJIBHO PACIIMPSETCS; JaKe MPU YBEIMYEHHM CBETUMOCTH TEMIIEpaTypa MOBEPXHOCTH NAJaeT -
3B€3/1a CTAHOBUTCS KPACHBIM TUTAaHTOM;

0 TepMmosIepHOE 3aropaHue renust U Ooyiee TSKENBIX JIIEMEHTOB B SApE 3BE3bl,
COINIPSDKEHHOE B psfe clydyaeB co cOpOCOM BOAOPOIHOW OOONOYKM U OOpa3oBaHUEM Tak
Ha3bIBAEMOM IJIAHETAPHON TYMAHHOCTH;

0 OCTBIBaHME OCTAaTKa 3BE3/Ibl, IEPEXO]] B CTAIHIO OEJIOTr0 KapiIuKa.

B 3aBucuMocTH OT Ha4aIbHOM Macchbl, BO3MOXXKHO, 1 OT MOMEHTA BpPAILEHUS 3BE3/bl MOTYT
3aBEPIIUTH CBOIO SBOJIOIMIO B3PHIBOM CBEPXHOBOI (C OCTaTKOM B BHJE HEHTPOHHOM 3BE3.IbI JIUOO
06e3 ocrarka). CommacHo oOmeld TEeOpHH OTHOCHTEIBHOCTH, HaubOoJiee MaCcCHBHBIC 3BE3[IBI,
COXPAaHUBILIME CBOIO Maccy BIUIOTh JO HCYEpPHAHUS TEPMOSJIEPHOIO TOPIOUETO, JIOJIKHBI
KOJIJIATICUPOBATh B COCTOSIHUE YEPHOM JIBIPHI.

BaxkHOll XapakTepHUCTUKOH SBISETCS BpAaIEHHUE 3BE3[bl BOKPYI CBOEH OCH. 3BE3[bI C
BBICOKOM TeMIIepaTypoil BpallaloTcs O4€Hb OBICTPO - SKBATOpUAIbHASI CKOPOCTh BPALICHUS Y HUX,
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Kak npaBuwio, npesbimaer 100 km/c. CKkopocTh BpalleHUs 3BE3Ibl MaJaeT C YMEHBLICHHEM €e
temneparypsl. Harpumep, y CoiHIla CKOPOCTh BpallleHUsI TOUEK 3KBAaTOPa COCTABISIET BCETO OKOJIO
2 km/c.

Cunraercs, 4YTO TMepBUYHAS TYMaHHOCTb, M3 KOTOpPOH oOpasyercs 3Be3la, HUMEET
HAYaTbHBIH MOMEHT KONIWYecTBa JBWKEHHS. Eciu OBl 3TOT MOMEHT KOJMYECTBA JIBMIKECHUS
COXPAaHAJICS, TO 3BE3/1bl HE OOPa30BHIBAIMCH, TaK KaK TyMaHHOCTb, CKUMAasCh, yBeIMYMBasa Obl
CKOpPOCTh BpalleHMs] M pa3opBajach 3aA0iro g0 3Toro. OuYeBHIHO, YTO MOMEHT KOJIMYECTBa
JIBUKEHHUSI KaKUM-TO O0pa3oM ynmanseTcss M3 TyMaHHOcTU. [lonaraioor, 4To 3TO MPOUCXOAMT
ciexytomuM oOpazom. KoHneHcupyromascs TYMaHHOCTh CBSI3aHA C OKpYXaroIlllel MeHee IIOTHOU
cpenoil MarHUTHbIM TmosieM. [lockonmbKy MeX3Be3[gHasi MaTepusi «IIPUKIEeHa» K MarHUTHBIM
CWJIOBBIM JIMHUSIM, TO BpallleHUE KOHJEHCHUPYIOIIEWCS TYMaHHOCTH IEpPENAeTCs OKpY)Karollen
cpele M TYMaHHOCTb TEpsieT MOMEHT KOJIMYEeCTBa JBIJKEHHUS 1O TeX MOp, KOrjga IUIOTHOCTh
IIPOTO3BE3Abl CTAHOBUTCS JOCTATOYHO BBICOKOM. OKOHYATEIbHO CKOHAECHCHPOBABILIASCSA 3BE3la
JOJKHA UMETh IKBAaTOPHAJIbHYIO CKOPOCTh HECKOJBKO COT KHJIOMETPOB B CEKYHIy HE3aBUCHUMO OT
Macchl. [l ropsunx 3Be3] HAOMIOCHHS JAl0T UMEHHO TaKyl CKOPOCTh BpamleHHs. Y XOJOIHBIX
3BE3]] CKOPOCTh BpauieHus ropaszao mensuie. Tak, B ConHeuHoil cucteme 98% MoMeHTa KonuecTBa
JBWKEHUSI TMPUHAJICKUT TutaHeTaM U Toiibko 2% - ConHily. MeasieHHOe BpallleHHe XOJIOJHBIX
3BE3/1 MOXKET ObITh OOBACHEHO HAJUYHMEM y HUX IUIAHETHBIX CHCTEM, aHaJOTWYHBIX COIHEUHOI.
Ecnu 3T0 Tak, TO 4KMCII0 IIAHETHBIX CUCTEM B ['aJlakTHKE JOCTAaTOYHO BEJMKO.

CootHolieHne o0Iero KoJIu4ecTBa 3B€3JHOT0 U MEK3BE3/IHOTO BEIIECTBA B FAJIaKTUKAX CO
BpEMEHEM YOBIBAeT, MOCKOJIbKY M3 MeX3Be31HOM nuddy3HOH (paccesHHON) MaTepuu 00pa3yroTcs
3BE3/1bl, KOTOpPblE B KOHIIE CBOETO SBOJIIOIMOHHOTO IYTH BO3BpAIllaloT B MEX3BE3AHOE
IPOCTPAHCTBO TOJBKO YacCTh BEILECTBA; HEKOTOpPAsi €ro 4acTh OCTAeTCsl B OENbIX KapiuKax U B
HEHUTpOHHBIX 3Be3nax. llepepabarbiBasich B 3BE3IHBIX Hepax, BEIIECTBO TaJAKTHK IMOCTEHEHHO
U3MEHSIeT XMMUYECKHI cocTaB, 000ramasch TrelveM U TSKeIbIMU diIeMeHTaMu. CuuTaercs, uTo
raJIaKTUKH 00pa30BaJIMCh U3 Ta30BbIX 00JIAKOB, KOTOPBIE COCTOSIIN IIaBHBIM 00pa3oM U3 BOAOPOAA.
Bo3MmoxHO, 3TH 00saka coepkKanu TOJIBKO BOAOPOI, a TeNIMi M TSKEIIbIe 3JIEMEHTHI MOSBUIINCH B
pe3yabTare TEPMOSIEPHBIX peakiuil BHYTpH 3Be3l1. OHAKO camble TshKelble sapa (ypaH U TOpHUi)
HE MO 00pa3oBaThCsl B 3TOM Iporuecce. [lpennonaraercsi, 4T0 OHM BO3HUKAIOT MPU BCIBIIIKAX
CBEPXHOBBIX 3B€3]l B PE3YyJIbTaTe OBICTPOTO UX CXKaThs (KOJUIarica) U MOCIeIyIOIIEro B3phiBa.

CronkHOBeHHs 00JIaKOB MEX3BE3HOTO T'a3a MPUBOIAT K MOCTEICHHOMY YMEHBIICHHIO X
CKOPOCTH, KHHETHYECKasi SHEPTusl MEPEXOAUT B TEIIOBYIO U MEHSIOTCA popMa U pa3Mephl ra30BOro
obOiaka. CornacHo pacueTam, B ciaydae OBICTPOTO BpAIIEHUS TaKOEe 00JaKO JOJDKHO MPHUHATH GOpMY
CIUTIOIIEHHOTO NHCKa, Kak, Hampumep, ¢opma Hamew [amaktuku. Ecnmm ke oGmako Bparmmaercs
MeIIEHHO, (hOpPMUPYETCS HE CIIMpaIbHAS TAIAKTHKA, a JUTUIITUYECKAsI.

HaubGonpmiee pasButre mnomydmsia KocMoroHuss ConHEYHOH cHucTeMbl (TUTaHEeTHAs
kocmoronus) [1, 29]. Eme P. lexapt (1644) Bbickazan npenmnonoxenue, uro ConHeuHas cucTema
oOpasoBanack u3 00Jaka raza ¥ MbUTH. AHAJIOTHYHYIO TUIIOTE3Y no3aHee pa3puBaiu JK.JI. Bropdon
(1749) u W. Kant (1755). Onum mnonaramu, 4ro B IMeHTpe oOmaka Bo3HukIo ComHie, B
nepudepuiiHbIX ero vactax - miaaHeTsl. CornacHo npeanonoxkenuto JK.JI. Jlammaca (1796), uz-3a
BpalleHUs] TYMAaHHOCTH BO3HUKAET TaK Ha3blBa€Masl POTALMOHHAS HEYCTOMYUBOCTH, BCIIEICTBUE
Yero TYMaHHOCTh CIUTIOIIMBAeTCs, MpuHUMas Gopmy yeueBulbl. C ee 3KBaropa BbIOpachIBaeTCA
BEILIECTBO, U3 KOTOPOTO BOKPYI TYMAaHHOCTH OOpPAa3yrOTCs IJIOCKHE KOJbIIA, MOXOXKHE Ha KOJiblia
CarypHa; BIOCIEICTBUHU a3, BBIOPOIICHHBIN U3 TYMAaHHOCTHU, KOHJCHCUPYETCS B IUIAHETHI.

B nauane XX B. anmmiickuii ydeHbii JIx.X. JDKMHE IPENIOKHAI KOCMOTOHUYECKYIO
TUIOTE3Y, B COOTBETCTBUM ¢ KoTopod CosHIle, Kak M Apyrue 3Be3lbl, chopMUpoBaloch 0e3
IUTAHETHOM CHCTEMBbI, OHA MOSBUJIACH TOJBKO B pe3ylbTare KaracTpodbl: Apyras 3Be3la Mpoluia
HacTobko Onmu3ko kK CoJHIY, 4TO BbIpBaja M3 €ro HeAp yacTh BellecTBa. B pesynbrare ero
KOHJICHCAllUM M 00pa3oBaiuch IUIaHeThl. OIHAKO BHOCIEACTBUH OBLJIO YCTAHOBJIEHO, YTO
BBIIBUHYThIE JIDKHHCOM MPEATNONIOKEHUS HETOCTaTOUHO 0O0CHOBAHHHBI.

Jlo cux mop mpeacTaBiIeHUs O MPOUCXOXKIECHUU U paHHEH 3BooIMU COTHEYHOM CUCTEMBI
HE IpUoOpeIH XapakTepa 3aKOHUEHHOM Teopun. TeM He MeHee CUUTAeTCs, YTO OCHOBHBIE COOBITHS,
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IIPOUCXOJUBLIME BO BpeMs 3apoxiaeHuss CojHIA M IUIAHET, Y)K€ BO MHOIOM YCTaHOBJICHBI.
Beigensitot [ 1] Heckonbko TanoB (puc. 6.4):

1. CHavana mpoM30LUIO0 YIUIOTHEHHE OO0JIaka MEK3BE3IHOTO BEIECTBA, COCTOSIIETO U3
moutekyn (Hz, HoO, OH u ap.) u neimu. Bo3aMoxkHO, 94TO YIJIOTHEHHE OBLTO OOYCIOBIIEHO B3PHIBOM
CBEPXHOBOMW 3BE3/bl O] JCHCTBUEM YIApHOM BOJHBI, KOTOPAs pacIpOCTPAaHUIIACh OT HEe BO BCE
cTopoHbl. [IpoayKThl B3pbIBa MPOHUKIM B MEXK3BE3JHYIO MbLUIb, KOTOpas BIOCIEACTBUU BOILIA B
COCTaB YIIIMCTBIX XOHJPUTOB (CAMBIX JAPEBHUX KAMEHHBIX METEOPUTOB).

2. Haubonee mnioTHble ydacTKU oOnaka € MaccamMH TMOpSIKa 3BE3AHBIX HAYUHAIOT
ckuMmarbes. O6nako pacragaercss Ha (pparMeHTbl, OAMH M3 KOTOPBIX BIOCIEICTBUU MOPOXKIAET
Comane u ComHeunyro cucteMy. B 1ieHTpe ckumaromierocss (pparmeHta oOpasyeTcs CTryIIeHHe
IBUIM U ra3a, KOTOPOE SIBJIAETCA SIIPOM aKKpelHH. (AKKpeLns - 3aXBaT OKPYKaIOLIEH pa3pexeHHON
Cpelbl, IPUTOK KOTOPO MOCTENIEHHO YBEITMYHUBAET Maccy sApa.)

3. Yepes 10* 10° neT mocie Hayana cxkatus (parMeHTa Macca LEHTPAIbHOTO CTyIIeHHUs
nocturaer npumepHo 0,1 maccel CosHIla, BEHIECTBO CTAHOBUTCS HEMPO3PAYHBIM, TEMIIEpaTypa
BO3pacTaeT M IblIb Hcnapsercsa. llocne ucnapeHus NbUIM NPOUCXOAMT auccouuanus (pacnam)
MOJIEKYJISIpHOTO Bonopona. [Ipm 3TOM LEeHTpanbHOE CrylIeHHE CXKUMaeTcs, o0pa3ys ra3oBoe
[Iporoconnme, koropoe dopmupyercs odeHb ObicTpo (10-100 met). B pesymbrare akkpenuu
MeX3Be3/1HOTO BemiecTBa [IpoToconHiieM ero macca u paguyc yBenuuuBaroTcs. [IpumepHo uepes
10° et Macca JDOCTUraeT COBPEMEHHOIO YPOBHS, a pajdyC CTaHOBUTCA mpuMepHo B 100 pa3s
0OJIBIIIE COBPEMEHHOTO.
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Puc. 6.4. Ilpepnonaraemsie 3tansl 00paszoanus ConHeuHoi cuctemsr [1]: a —
B3pEIB cBepxHOBOH CH NpHBOAMT K HEMOCPENCTBEHHOMY CIKaTHIO IUIOTHOTO MO-
nexynspHoro obnaka MO, pacronokeHHOTo Mo COCeACTBY; 6 — ()parMeHTHl, Ha
KOTOpEIE pacnanock 0o0nako, HaxoAfATcs B CTaJHH TPAaBHTALHOHHOTO KOJIANCa;
6 — NoCJeHAa cTaaua Kojulanca; obpasosanock [Iporoconnue I1C n guck ¢ Kob-
IIEBOH CTPYKTYpoil; B mepuepHiiHBEIX JacTAX JHCKAa HayMHaeTcsa oOpasoBaHHe
IJIAHET-THTAHTOR; 2 — I'a3 BEIMETAETCA 3BE3/IHBIM BETPOM; NMbLIEBHIE YaCTHIIBI KOH-
LIEHTPHPYIOTCA B CPe/IHell IIOCKOCTH JHCKa; 00pa3yioTes IIaHeTe3uMalln; HueT
npollecc aKKpelnH IUIaHeT 3eMHoH rpynmel (B — Benepa, 3 — 3emna, M — Mapc).
O6o3Hauenus: nc — napcek — enHHMAIA AuHeL (206 265 a.e., wiun 3,263 cBeToBOrO
rojia); a.e. — aCTPOHOMHYECKaAs €JHHHLA — eIMHHIIA PACCTOAHHI, paBHas cpefHe-
My paccrosuHio 3emin ot ConHua (149,6 MIH KM)

[IpuTOK MEX3BE3IHOIO BEIIECTBA IPEKPALIAETCS, U HAUMHAETCS CTaAUs TPABUTALMOHHOIO
cxarus [Iporoconnna. B Tedenue 3Toro nepruoaa yxe CymiecTByeT JUCKOOOpa3Hasi Ta30BO-IbLICBas
npororutanetHas TymaHnHocTh (IIIIT), menTtpom xoropoi sBisercss IIpoTtocomnie. OneHku
makcumasibHOM Maccel IIIIT B pasHbIX Teopetnueckux mopensax pasauussl: oT 0,01 mo 2 mace
Connana. Ilpu stom He uckimtodeHo, yto auck IIIIT mpuoOGperaeT KOMBIEBYIO CTPYKTYpY, a BO
BHEIIIHEH ero yacTu HayMHaeTcsl (POpMUpPOBaHME IUIAHET-TUTAHTOB, KOTOPOE MPOUCXOIUT B OOIIEM
TaK ke, Kak U obpazoBanue [IporoconHua, Bkitoyass oOpa3oBaHre TUCKOB; BIOCIEACTBUM U3 HUX
(OpPMUPYIOTCS] CUCTEMBI CITyTHUKOB.

4. Cnenyromuil Mepuoj 3aHUMAET OKOJIO 10% ser. [IponomxkaeTrcsa rpaBUTALIMOHHOE CHKATHE
[IporoconHia. Pa3meprl ero ymeHbIIAIOTCS, MTPUOIUKASCh K COBPEMEHHBIM. MOIIHBINA 3BE3IHBIN
BeTep BbIMETAaeT ra3 u3 BHyTpeHHed dactu IIIIT, a BO BHemHENW €€ 4YacTU IPONOJIKAETCA
dbopmupoBanue TtaHeT-ruranToB. [IpuieBoe BemectBo IIIIT Bce Oosnee KOHIEHTPUPYETCS Yy
HEKOTOPOM CpeqHe IUIOCKOCTH. BcenencTBue pocTa KOHLEHTpAlMM IBUIMHKU CTaJKHWBAIOTCS,
MOSBIISAIOTCA BCe OoJiee KpPYMHbIE YACTHIIBI, UIET MPOLECC aKKyMYJSUUU (pocTa) TBEPABIX TeEIl.
[IpoucxoauT NperMyIecTBEHHbIH pOCT OOJBIIMX TeN 3a cueT Manbix. Hambonee kpymHble Tena,
noJo0HbIE acTepouaaM, — JTO IUIAaHETe3UMald, 3aponblmu IuiaHeT. Oco0o KpymHbIE Tena
CTAHOBATCS SPaMU aKKPELUH, BOKPYr KOTOPBIX MPOUCXOAUT (OPMUPOBAHHE IUIAHET 3EMHOU
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rpynmbl. PocT 3eMiu 10 COBpEMEHHBIX pa3sMepoB IIPOOIIKANCS, HO-BHAUMOMY, okono 103 et (ecTh
onenku 10° mer). Ha moBepXHOCTH TaHET OOPYIIMBAJINCH OTPOMHBIE TVIHIOBI MIaHETe3UMAJIeH,
00pa30BBIBATUCh THTAaHTCKHUE KpaTephbl, YacTh BENIECTBA BhIOpachiBaJach B MPOCTPAHCTBO,
MarepHall IOBEpXHOCTEH HempepbIBHO NepepadaTsiBajics. ComtacHO HEKOTOPBIM MOJEISM, MpoLece
aKKpeuuu ObLT HEOAHOPOAHBIM — BHAYalle HAKAIUTMBAJIUCH TSKENbE M MEHEE TYTrOIlIaBKUE
AJIEMEHTHI (KeJe30), a CHJIMKATHbIE MaHTUM OOpa3oBajuCh Mmo3ke. He Bce ydeHble COTMacHBI C
MPHUBEICHHBIM OMKMCAHUEM Ipoliecca 00pa3oBaHus IJIAaHET 3eMHOU Tpymbl. Tak, B COOTBETCTBUU C
aJbTEPHATUBHOI TUIMOTE30M MX POJOHAYAIbHUKAMU OBLIM KPYIHBIE MPOTOIIaHEThl (TOAOOHBIE
Onutepy wmm CarypHy), KOTOpBIE TOTEpsUIM Ta30BYIO OOOJOYKY H3-32 IPHIMBHOTO
B3aumonencTeus ¢ CoHIEM.

B xaprune obpazoBanus BceneHHOM, rainakTuk, 3Be3[l, IUIAHET MHOTO HesicHoro. OqHako
MO3HAaHWE TOHKHUX MEXAaHM3MOB HBONIOLMHM BceneHHOW M ee yacTteil nmpopomxkaercs. B wactHocTH,
COBpPEMEHHAsi HayKa JaeT OCHOBAaHUs MOJararb, 4YTO y MHOTHX 3B€3]] CYLIECTBYIOT IJIAHETHBIC
cuctembl. Kakne nMeHHO 3Be3/1bl 00J1aJatoT TIaHETHBIMU CHCTEMaMH, aHaTOTUYHBIMU COTHEYHON?
OOuTaeMbl U STH IUIAHETHBIE CHUCTEMBI, W €CIHM Ja, TO YacTO JIU BCTpedaercs Bo BceneHHOI
pasymHas xKu3Hb? B mocnennue necaTuiieTus 9Ty npoodjeMy HCCIIeAyIOT Ha HAy9HOH OCHOBE.

1. 6 Jlekuusi Ne6 Xumuueckue npeodpa3oBaHus BEIIECTBA.

1.6.1 Bonpochl JieKnum:

1. Xumuueckue sIBIEHUS U UX CYUTHOCTb.
2. XUMUYECKNH COCTaB BELIECTBA.
3. Xumuueckasi CTpyKTypa BELIECTBa.

Bomnpoc 1. XumMuveckue siBJeHUS U UX CYIIHOCTh

N3ydenne XMMHUYECKHMX SBJICHHN OCHOBBIBAETCS Ha (yHIAMEHTAIBHBIX MPUHITUIIAX
(bU3MYEeCKOW KapTUHBI MUpPa M BHOCUT OONBIION BKJIAJ B ONMHUCAHHUE SIBICHHUH >KUBOW U HEKHBOU

HPUPOLIEL.
[IpocTeitmmmM  HOCHTENIEM XWMHUYECKHMX CBOWCTB CIY)KUT artoM (B TOM 4YHCIE
MOHM3UPOBAHHBIA) — CHCTEMa, COCTOSINAas W3 sApa U JBUXKYIIMXCS BOKPYr Hero (B €ro

JNIEKTPUYECKOM TI0JIE) 3JIEKTPOHOB. B pe3ynbrare XUMHYECKOTO B3aWMOJICHCTBUS aTOMOB
00pa3yroTcst MOJIEKY/Ibl (paJuKajibl, MOHBI, AaTOMHbBIE KPUCTAJJIbI) - CHUCTEMbI, COCTOSIIHE U3
HECKOJIBKUX siiep, B OOILIEM T1ojle KOTOPBIX JABIXKYTCS OJIeKTpoHbl. Ilpu xummueckom
B3aMMOJICHCTBUU MOJIEKYJ OfHAa KOH(Urypauus sifep U 3JIEKTPOHOB paspyliaercs U oOpasyercs
HOBas. AKT XMMHUYECKOTO B3aUMOJICHCTBUS COCTOMT B 00pa30BaHMM HOBBIX AJIEKTPOHHBIX
(MOJIEKYIAPHBIX ) OpOUTATICH.

B xumHueckux peakuusx y4acTBYIOT HE OT/EIbHbIC YACTHIIBI, @ UX OOJIbIINE KOJUIEKTUBBI
— BELIECTBA, IPUUYEM XMMHUECKOE U3MEHEHHUE CONPOBOKIAETCS MOSABICHUEM HOBBIX XUMUYECKUX
WHAWBUIOB, UM XUMHUYECKHUX BELIECTB. XUMUUECKUM UHOUBUOOM ODBIYHO HA3bI6AION HAUMEHblULee
KOIU4ecmeo eeujecmsd, nosmopeHuem Komopozo 6 NpoCmpancmee MONCHO 60CNPOU3BECU OAHHOE
seuwjecmeo. TakuM 00pa3oM, XUMHUYECKUMHU WHIUBUJIAMHU OyAyT aToOMbl B aTOMHOW peIIeTKe
IPOCTOrO BeliecTBa (I03TOMY rpaduT U anMma3, KOTOpble cozaepkar arombl yriepona C B CBOMX
KPUCTAINIMYECKUX pEeUIeTKaxX, SBJSIOTCS OJHUM U TeM K€ XUMHUYECKUM WHIUBUIOM) WM TPYIIIbI
aTOMOB B COCTaBE CJIIOKHOTO aroMHoro BemiectBa (SiC B pemeTke KapOuaa KpeMHHs), MOJICKYIIbI B
BeniecTBe MousekynsipHoro ctpoeHus (H2O B Boze), MOHHBIE mapbl WM Oojiee CIOXKHbIE HOHHBIE
koMIIekchl B noHHOM BemectBe (NaCl B moBapenHnoit conu, NaxCO3-10H20 B kpucraminyeckon
coze) u T.1. [Ipu TakoM ompezieieHny U3MEHEHUE arperaTHoro COCTOSTHUS, MOIUMOPGHBINA Mepexo,
MEXaHMUYECKOEe paspylIeHHe, 00pa3oBaHHE HEKOTOPBIX PAaCTBOPOB (HAIpUMEp, I'a30BbIX) HEJb3s
HAa3BaTh XUMUYECKUMU SIBJICHUSIMH.

XVWMHUYECKUE SBICHUS ONPEIEIIAIOT PAa3BUTUE HEKUBOW U JKMBOM NMPUPOABI U OTIMYAIOTCS
OT JIpyTHX, pacCMaTpuBaeMbIX B €CTECTBO3HaHMH. Tak, reosoro-reorpauueckie sBICHUS
OTJIIMYAIOTCS OT XMMUYECKUX y4aCTHEM BO B3aMMOAECHCTBUM HE BELIECTB, & BEIIECTBEHHBIX CUCTEM
B smtocdepe, armocdepe, ruapochepe U T.JO., a TakKe MaKpomaciTabaMu B3aUMOJICHCTBHIA.
VYBenuueHue KoiauuecTBa (Macchl) pearupyrollMX YYacTHUKOB Ipoliecca NPUBOIUT K HOBBIM,
OTCYTCTBYIOIINM B XUMHUH, 3aKOHOMEPHOCTSM; TPUMEPOM MOXKET CIYKUTh HECMEUINBAEMOCTh BOJI
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Tonbderprma ¢ OKpYKaIOIUMH UX BOAAMHU CEBEPHBIX Moped. OAuH U3 MPOCTEUIIMX HOCHTENEH
OMOJIOTMYECKHUX ABJIECHUH - KJIeTKa. B oTiMune oT XMMUYECKUX PeaKIiii, MPOTEKaloIUX B HEKUBbIX
CUCTEMax M OCHOBAaHHBIX HAa CTAaTUCTHYECKHX CTOJIKHOBEHHUSX OCCHOPSIOYHO PACIpPECIICHHBIX B
IIPOCTPAHCTBE MOJIEKYJI, B KJIETKE PEarupyroT MOJEKYJbl, MPOCTPAHCTBEHHO 3aKpEIUICHHbIE Ha
marpuiie. CriefoBaTellbHO, B TIEPBOM TMPUOIUKEHUHU €CTh BO3MOXKHOCTH BBIJCIUTH XUMHUUYECKUE
SBJICHUSI CPEIU IPYTUX.

W3ydeHrne XMMHUYECKHX SIBICHHNA TPeOOBANIOCH YENOBEKY MPEHMYIIECTBEHHO IS TOTO,
YTOOBI MOJy4yaThb M3 NPUPOIHBIX BEIIECTB BCE HEOOXOIMMBbIE €My MarepHhajbl - METalulbl U
KEepPaMHKY, H3BECTh U IIEMEHT, CTEKJIO U OETOH, KpacuUTelu U (papMarieBTUUECKHUE Mpermaparsl U T.1.
[TooToMy Bce XHMMHYECKHE 3HaHUS OObEOUHSET IJIaBHAs 3a7ada — I[IOJlyY€HUE BEIIECTB C
3alaHHBIMH CBOMcTBamMH. YUTOOBI peanu3oBarh JTy 3adady, Hag0 yMETb U3 OJHHUX BEIICCTB
IIPOU3BOJIUTH JIPYTHUE, T.€. OCYHIECTBISATh UX KAYECTBEHHBIE IPEBPAILCHHS. A TTOCKOJIBKY Ka4eCTBO -
3TO COBOKYIMHOCTh CBOMCTB BEILIECTBA, TO CIEAYET 3HATh, KAK UMEHHO YIPaBJISATh €r0 CBOMCTBaMH,
3HaTh, OT YEro OHM 3aBUCAT; MHA4Ye TroBOps, TpeOyeTcs pemarb NpodiieMy reHe3nca CBOWCTB
BElIeCTBa. B pa3nuyHbIe HCTOPUYECKHE ATIOXH Ta IPodIeMa pelranach mo-pa3HoMY.

[Ipu Bcem MHOrooOpa3uM XUMHYECKUX SIBICHUN BBIIEISAIOT UYEThIpE OCHOBHBIE
KOHIIENTYyaJbHbIe CUCTEMBI [15]. DTH cucTeMbl MOSBISIIUCH MTOCIEI0BATENIHLHO BO BPEMEHH, TPUYEM
Ka)KJasl HOBasi XMMHAYECKasi KOHLEIIINS BO3HUKAJIa HA OCHOBE HAYYHBIX JOCTHIKEHUH MPEbIIyIIen
(puc. 7.1).

[TepBas xumMuyeckasi KOHUEMIMS - YYEHHUE O COCTaBE - BO3HUKIA B 1660-X IT. U CBsi3aHa C
HCCJIEIOBAHUEM CBOMCTB BEIIECTB B 3aBUCMMOCTH OT MX XHMMHYECKOro cocraBa. B mepuon c
cepenuabl XVII mo Bropoii monoBuHbl XIX B. yUeHHE O COCTaBe BEIICCTB MPEACTABIISLIO COOOM
MPAKTHYECKH BCIO XHMHIO. B Hacrosiee Bpemsi B €€ paMKaX pacCMaTPUBAIOTCS MPOOIEMBI
NEPUOAUYHOCTH, CTEXMOMETPUM (COOTHOIICHHUS MEX]Y KOJMYECTBAMHM BCTYMHUBIIUX B PEAKIUIO
pEareHToB M O0pa3yIoUIUXCs MPOAYKTOB), a Takke (PU3NKO-XMMHUYECKHI aHalu3 KaKk OCHOBA
M3Y4E€HHUSI MHOTOKOMIIOHEHTHBIX CHCTEM HAa OCHOBE ITOCTPOEHUS AUArpaMM COCTaB-CBOKCTBO.

B 1800-¢ rr, xorma crajo OYEBUIAHBIM, YTO CBOMCTBA BEIICCTB U HX KA4CCTBEHHOC
pazHooOpa3ue 00yCIOBIMBAIOTCS HE TOJIBKO COCTAaBOM, HO M CTPYKTYpOil MOJIEKysd, BO3HHUKIIA
KOHIICTIIUS CTPYKTYPHOM XUMHH, MPEINoaramias HCCIEeIOBaHUE CTPYKTYphI, T.€. croco0a
B3aUMOJICHCTBHS 3JIEMEHTOB. JTAa KOHLEILHUS ONUPAETCS HAa aTOMHO-MOJIEKYIIIPHYIO KOHLEILHUIO
CTpOCHHUS BellecTBa. Pa3BUTHE COBPEMEHHOM CTPYKTYPHOI XUMHH CBA3aHO C TO3HAHUEM B 00JacTH
KBaHTOBO-MEXaHUYECKOW TEOPUH CTPOEHUS aTOMa, XUMUYECKOU CBSI3U U CTPOCHUS BEIIECTBA.
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: el 1800 1880 1950
XHUMHS % )
e = Hogsoe u Hogeiiiiee Bpems
1660-e rr.
uc. 7.1. Hepapxusa ypoBHEH XMMHYECKOIO 3HAaHHA, HJIM KOHIIENTYaJ
Puc. 7.1. Mepapxua ypoBHeil XMMHYECKOr0 3HAHHA, HIH KOHLENTYaJIBHEIE

CHCTEMBI XHMHH [15]
Tpetrbsi KOHUENTyaldbHass CHUCTEMA - YYEHHE O XHMMHYECKOM Iporecce - B 1950-e rr

3aBEpLIACT CBOWM J3Tall CTAaHOBJICHHUSA. B OCHOBaHMM €€ JIGKHUT MPEACTABICHUE O XUMHUYECKOU
KMHETUKE U XUMHUYECKON TEPMOJMHAMUKE, a B €€ paMKaxX UCCIEAYIOTCS BHYTPEHHUE MEXaHU3MBI U
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YCJIOBHSI MPOTEKAHUSI XMMHUYECKHUX IMPOLECCOB (CKOPOCTU MPOTEKAHUS MPOLECCOB, TEMIIEpaTypa,
JaBJICHUE U T.II., BIUSHUE KaTaJIU3aTOpPOB, MHTUOUTOPOB U TIP.).

Nnen deTBepToil KOHIENTYaJbHOW CHUCTEMBI — OJBOJIOIMOHHONW XWMHH,- OBUIH
chopmynmupoBanbl B 1970-x IT. OTa cucTemMa HaXOAUTCA B CTaJAWU CTAaHOBICHWs. B 1ieHTpe ee
BHUMAaHUS — OTKPBIThIE BBHICOKOOPTaHU30BAaHHBIE XUMHUYECKHE CHUCTEMbI, Pa3BUTHUE KOTOPBIX
MPUBOAMUT K BOBHUKHOBEHUIO OMOJIOTHYECKOH (DOPMBI IBHKEHUS. DBOIOIMOHHAS XUMUS BKIIIOYAET
B ce0s1 yueHue 00 SBOIOIIMOHHOM Karanu3e (TEOPUU CaMOPa3BUTH XMMUYECKUX CHUCTEM), a TAKKe
TeOpHH OMOOPTaHWYECKON 1 OMOHEOPTAaHWYECKON XUMHH.

Bonpoc 2. XumMnueckuii cocTaB BemecTBa

XHWMHMUYECKUI COCTaB BEUIECTBA PACCMATPUBAETCS B PaMKax YYEHHUsS O COCTaBe, B KOTOPOM
OOBIYHO BBIZCTSIOT TPH OCHOBHBIX MPOOJEMBI: MPOOIEMY XHUMHUYECKOTO 3JIEMEHTa, MpoOiieMy
XUMHYECKOTO COEIUHEHHUS, MPOOIeMy BOBICUEHHS] XUMUYECKHUX AJIEMEHTOB B IIPOM3BO/ICTBO HOBBIX
Marepuainos [15, 16].

B Hacrosiiiee BpeMsl OJ XuMUueckum 1eMeHmom NOHUMAIOM COBOKYNHOCHb AMOMO8 C
00UHAKOBbIM 3apsioom sa0pa. Hadano coBpeMeHHOMY MPEICTABICHUIO O XMMUYECKOM 3JIEMEHTE Kak
0 «IIPOCTOM TeJe» WIM KaK O IMpenese XWMUYECKOrO pa3iioKeHHs BeUIecTBa, MepexofsiieM 0e3
U3MEHEHUS M3 COCTaBa OJHOIO CIOKHOIO Tella B COCTAaB JAPYroro, mnepBbiM mojoxui P. boins B
cepenuae XVII B. XuMUKU TOTO BpeMEHH HE 3HAJIM HU OJHOTO XMMHYECKOTro 3nemeHTa. Docdop
OBUT OTKPBIT TOJBKO B 1669 1., a moroM noBropHO B 1680 1., k06ansT - B 1735 1., HUKENb - B 1751 1,
Boopoq — B 1766 1., ¢dtop - B 1771 1, azor — B 1772 1., x7op u mapranerny — B 1774 r.
JIro60mBITHO, YTO KUCIOPOJ OBLIT OTKPHIT ofHOBpeMeHHO B IlIBennu, Aurmuu u @pannun B 1772 -
1776 rr.

VYcTaHOBHUB pOJIb KHCIOpPOAAa B 00pa3oBaHUM KUCIOT, OKCHUIOB M Boabl, A.JI. JlaByasbe
OTIPOBEPT TOCIMOACTBOBABIIYIO B XuMuH X Y11 B. okHyt0 Teoputo (aorucroHa, CoriaCHO KOTOPOM
¢GIIOTHCTOH («OTHEHHAsI MaTEpUs») COAEPKAJICSI BO BCEX TOPIOYMX BEIIESCTBAX W BBIICISIICS U3 HUX
npu ropeHny. Ha ocHoBaHuuM cBoero oTkpbITus JlaByazbe cO3/a1 NPUHIMINAIBHO HOBYIO TEOPHUIO
xuMud. EMy npuHaJIe:)KuT nepBasi B UICTOPUU MOIBITKA CUCTEMATU3aUA XUMUYECKUX HJIEMEHTOB.
OH BKJIIOUMJT B CBOIO CHCTEMY KHCIIOPOJ, BOIOPO/I, a30T, cepy, pocdop, yriepoa, ceMb U3BECTHBIX K
TOMY BPEMEHHM METAJJIOB, HO TaK)K€ M3BECTb, MAarHE3MIO, ITIMHO3EM U KPEMHE3eM, MOTUBUPYS 3TO
TEM, YTO OHHU HE MOJJIABAINCH TAJTbHEUILIEMY PA3JI0KEHUIO.

JlanpHeWIIME TIONBITKM CHUCTEMATU3alMd XHMHUYECKUX dieMeHToB npuBenn .M.
MenpaeneeBa K €ro BEIMKOMY OTKPBITHIO. OH NPEMIOKUI CUMTAaTh MOKA3aTENIeM XHUMHUYECKOTO
aneMeHTa ero Mecto B Ilepumoauueckoil cucreMe 3JIEMEHTOB, ONPEAEIAEMOE 110 aTOMHOM Macce.
CBoro cucremy MeHaeneeB co3ial Ha OCHOBE OTKPBITOTO MM IEPUOJMYECKOIO 3aKOHa.
CoBpemenHast (hOPMyTUPOBKAa 3TOr0 3aKOHA 3BYYUT TaK: CBONCTBA JJIEMEHTOB HAXOAATCS B
MEPUOANYECKON 3aBUCUMOCTH OT 3apsila MX aTOMHBIX sAnuep. 3apsia sapa Z paBeH aTOMHOMY
(MOpsIIKOBOMY) HOMEPY JIEMEHTa B CUCTEME. DIIEMEHTHI, pacloiIoKeHHbIe 10 Bo3pacTanuio Z (H,
He, Li, Be...), o6pa3yrot cempb nepuonoB. B 1-m - nBa snementa (H, He), Bo 2-m u 3-M - 1o Bocemp,
B4-Mm u 5-m - o 18, B 6-M - 32, B 7-M niepuojie u3BectHsl 24 snementa (Ha 1999 r.). B nepuongax
CBOMCTBA JJIEMEHTOB 3aKOHOMEPHO HW3MEHSIOTCS NPH NEPEXOA€ OT IIEIOYHBIX METAIOB K
OnmaropomHbIM Ta3aM. BepTHKalbHBIE CTONOLBI — TPYMIBI 3JIEMEHTOB, CXOIHBIX IO CBOMCTBaM.
BHyTpu rpynn cBOHCTBa 3J€MEHTOB TaKKe HW3MEHSIOTCS 3aKOHOMEPHO (HampuMep, y LIEIOYHBIX
MeTayuioB mpu nepexone ot Li k Fr Bo3pacraer xumuueckass akTUBHOCTB). DieMeHThI ¢ Z = 58-71, a
takke ¢ Z = 90—103, 0coOEHHO CXOIHBIE IO CBOWCTBaM, OOpa3ylOT JBa CEMEWCTBa -
COOTBETCTBEHHO JIAHTAHOWJOB M aKTUHOUAOB. [lepHOTUYHOCTH CBOWCTB 3JIEMEHTOB O0YyCJIOBJIECHA
NEPUOANYECKUM MOBTOPEHHEM KOH(UTypaluy BHEIIHUX 3JIEKTPOHHBIX 00ojouek aromoB. C
MOJIO)KEHUEM DJIEMEHTA B CHCTEME CBS3aHbI €0 XUMHUECKUE U MHOTHE (PU3HUECKUE CBOMCTBA.

OTKpbITHE TEPUOIUYECKOTO 3aKOHA CTUMYJIUPOBAJIIO TIOHUCK HOBBIX XHUMHUYECKHX
sneMeHToB. Tak, eciau Bo BpeMeHa MeHeneeBa ObUIM U3BECTHBI 62 3reMeHTa, To yxe B 1930-e rr.
CHUCTEMa 3JIEMEHTOB 3aKaH4YuBajach ypaHoM (Z = 92). B nmanmbpHeimeM >J€MEHTHl OTKPBIBAIUCH
nyreM (pU3UYecKoro CHHTE3a aTOMHBIX sijep - Tc, Pm, At, Fr, Np, Pu u snements nocne Z = 95
BKJIIOUMUTENBHO, mpuueM Tc, Pm, Fr, Np mozke B HHYTOXXHBIX KOJIMYECTBAX OOHAPYKCHBHI B
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npupoze. B HacTosiiee BpemMsi CaMbIM TSKEJIBIM CUHTE3UPOBAHHBIM JIEMEHTOM SIBJISIETCS SJIEMEHT C
Z = 112. Jlanee sneMeHTbl OKa3bIBAIOTCA HEYCTOMYMBBIMU. OJIHAKO YYEHBIE MPEAIOIAraoT, YTO
MOTYT OBITh «OCTPOBKH yCTOWYMBOCTU» Tipu Z = 126, 164 u naxe 184.

[Tomroe Hayunoe oOBsicHeHue IlepromMueckol CHUCTEMBI 3JIEMEHTOB Oa3upyercs Ha
3aKOHAaX KBAHTOBOM MexaHuku. Cucrema MeHzeneeBa J€KUT B OCHOBE COBPEMEHHOIO YUEHHUS O
CTPOEHUU BEUIECTBA, UTPAET MEPBOCTENICHHYIO POJIb B U3YYEHUH BCET0 MHOT000pa3us XUMUYECKUX
BEIIECTB U B CHHTE€3€ HOBBIX 3JIEMEHTOB.

Ilo0 xumuyeckum coeduneHuem 6 Hacmosiujee 6peMs HNOHUMAIOM UHOUBUOYATbHOE
sewjecmso, 8 komopom amomwsl ooHozo (Hampumep, N2 u Cb) wiu pazmunsix (HbSCU, KCI1)
NeMEHMO8 COeOUHEHbL MedHcOy cobol Xxumuueckol ceasvio. Celluac M3BECTHO CBBINIE S5 MITH
XUMHYecKkuXx coeauHeHnii. CocTaB XMMHUYECKUX COSAMHEHUN B OTPOMHOM OOJBIIMHCTBE CITydacB
MOIYUHSETCS 3aKOHAM NOCMOSHCMBA COCMAsa U Kpamuuvlx omuouieHuu. 11epBblii 3aKOH, OTKPBITHII
AKJIL Ilpycrom B Hadane XIX B., INIACUT, YTO KaXKA0€ XUMUYECKU YNCTOE COEAMHEHUE HE3aBUCUMO
OoT croco0a MW MecTa ero MOJy4YeHHS MMEeT OJWH U TOT e IOCTOSHHBIM COCTaB, MPUYEM
OTHOILEHUSI MacC aTOMOB 3JIEMEHTOB MOCTOSIHHBI. B COOTBETCTBUU € 3aKOHOM KPaTHBIX OTHOIICHUH,
oTKpeITEIM J[k. JlanbToHOM B Hauane XIX B., €CIM JBa XUMHUYECKHX DJIEMEHTa 00pa3yroT APYT C
JIpyroM 0oJiee OHOTO COSAMHEHMSI, TO MACChl OJJHOTO AJIEMEHTA, MPUXOSAIINECS Ha OHY U Ty XKe
Maccy JPYroro, OTHOCATCS Kak Ieibie yncia, oObraHo HeOompimue. Tak, B okcuaax azora N2O, NO,
N203, N20O4, N20Os coOTHOLIEHUSI MAacChl KUCIOPO/Ia K Macce a3oTa cocTaBisitor 1:2:3:4:5.

[IpoGrieMa XMMHUYECKOTO COETUHEHHUS /0 HEIaBHEro BPEMEHU HE BBI3bIBaja CIIOPOB Yy
YUEHBIX. BbUTO OOIIENPUHATO, YTO HYKHO OTHOCHTH K XUMHUYECKUM COCAMHEHHSIM, a 4YTO - K
«TIIPOCTBHIM Tenam», Win cMmecsiM. OAHAKO NPUMEHEHHE COBPEMEHHBIX (PHU3UYECKUX METOAOB
WCCIICJIOBAaHUS BEIIECTBA OOHAPYXKUIO (U3MUYECKYIO MPUPOAY XUMH3MAa, a HMEHHO: aTOMBI
00BEIMHAIOT B MOJIEKYNIBl KaK €IUHYI0O KBAaHTOBO-MEXAHMUYECKYIO0 CHCTEMY BHYTPEHHHE CHIIbI -
XUMHUYECKHE CBS3M, & OHHU IMPEACTABISIOT COOOW TMPOSIBICHHWE BOJTHOBBIX CBOWCTB BaJCHTHBIX
3JIEKTPOHOB.

BonnoBass mpupoma 5SIEKTPOHOB HAAENSET aTOMbl WX TUIOUYHBIMH CBOMCTBaMH.
HanMeHbIIMMM €UHUIIaMU MHOTHX BEIIECTB CIY’KaT HE aTOMbI, a MOJIEKYJIbI, T.€. TPYIIbI aTOMOB,
TECHO CBSI3aHHBIX APYT C APYyroM. UToObI MOHSATH CTPOSHUE BEIIECTBA, CIENYET Y3HATh HE TOJIHKO
CTPOCHHE aTOMa, HO U NIPUYUHY COCIMHEHHS aTOMOB B MOJIEKYJIBI - XUMUYECKYIO CBsI3b. KBaHTOBas
MeXaHWKa Jajna OOBSICHEHHE XMMUYECKOW CBSI3U: OHA BO3HHMKAET MEXKIY aTOMaMu B pPe3ylbTare
B3aMMOJICUCTBUS DJIEKTPOHHBIX KOH(UTypanuil pa3jiuyHbIX aroMOB, MPUYEM TOTNA, KOTAa 3TH
KOH(HUTYpaIuu XOPOIIO MOAXOAAT IPYT APYTY, KaK 3yOlbl MIECTEPHU WU Ma3bl B TOJIOBOJIOMKE.
Kondurypanuu cMemmBaioTcsi U MeperieTaloTcsl, KOraa aToMbl MPUBEACHBI B COIMPUKOCHOBEHHE,
BCJICJICTBUE YEro TMOSBISIIOTCS HOBbIE KOH(Urypanuu. Eciam aTomMHbIe KOH(HTypanmuu oOdeHb
XOPOUIO MOAXOIAT APYT APYTY, IPHU UX COMMKEHUN BO3HUKAET OJJHA KPYITHAs OKpyTJias eANHMIIA, HO
TOJILKO HECKOJIbKO OonbIast  0ojiee KOMIAKTHAS - HACKHIIMIEHHAs MOJIEKY/a, HEe MPUCOCAMHSIIONIAS
Ipyrux aroMoB. Hampumep, nBa aromMa BOIOpOIA, KaXIblii € MPOCTEHIIEH SIEKTPOHHOMU
KoH(urypamueif, o06pa3yloT MOJEKYIy BOIOpOAA, B KOTOPOW 00e 3IEKTPOHHbIE KOH(HUTypanuu
CIIMBAIOTCS B OAHY JUIANITHYECKYIO.

Takum 00pa3oMm, XUMHUYECKasi CBS3b B CBOCH OCHOBE MMEET ANEKTPUUECKYIO mpupoxdy. Ee
MIPOYHOCTH OOYCIIOBJIEHa KBAHTOBOW YCTOMYMBOCTHIO COBOKYITHOW 3JIEKTPOHHO-BOJTHOBOM KapTHHBI
oOpa3zoBaBiielicss MOJEKyIbl. [[0CKOIBKY CYIIECTBYIOT MHOTOYHCICHHBIE CIIOCOOBI COSAMHECHUS U
NEePEerICTeHHs] NEKTPOHHBIX KOHGUTYpaluid, CyIIECTBYeT MHO)KECTBO XMMHYECKHX COCAMHEHMI
Pa3HBIX TUIIOB.

B pesynbrare packpbiTus (U3NYECKOW CYIIHOCTH XHWMHYECKOHW CBS3M KJIACCHYECKOE
MOHSITUE MOJIEKYJIbl U3MEHUJIOCh. MOJEKyI0M MO-NpeXHEMY Ha3bIBAlOT HAUMEHBIIYIO YacTHUILY
BEIIECTBAa, CIIOCOOHYIO OMPEIENATh €ro CBOMCTBA U CYyLECTBOBaTh camocTositenbHo. Ho Temneps B
YUCJIO MOJIEKYNl BKIIIOUAIOT U TaKU€ KBAaHTOBO-MEXAHMYECKUE CUCTEMbI, KAK MOHHBIE, aTOMHbBIE U
METaJNINYECKUEe MOHOKPHUCTAJUIBI U TMOJMMEphl, OOpa30BaHHBIE 3a CYET BOJOPOIHBIX CBA3EHl.
[ToaToMy HEKOTOpBIE HEOPTaHUYECKHUE BEIIeCTBA (OKCHBI, XJIOPUIBL, CYIb(OUIBI, HUTPHUIBI
METAJJIOB) OTHOCAT K BELIECTBAM MOJIEKYISIPHOTO CTPOCHHUS, HE UMEIOIIUM MTOCTOSTHHOTO COCTaBa.
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HGHO B TOM, 4YTO PCaJIbHBIC MOHOKPHCTAJIJIbI J'IIO6I>IX TBCPAbIX BCUICCTB BCCTa HUMCIOT
nedeKThl: BaKaHTHBIE Y3Jbl KPUCTAUNIMYECKOW pEIIETKH; aTOMbl, IOMAaBUIME B MEXAOY3JIHUs;
AUCIIOKAIIUN KaK OTKJIOHCHUSA OT F'COMCTPUUCCKUX HOPM ,Z[aHHOI>'I KpHCTaHHHHGCKOﬁ PCHICTKU U T.A.
VIMEHHO OHHU CTaHOBSTCS PEAKIMOHHBIMHM IIEHTpAaMU MpPH BXOXKICHHM TBEPAOrO BEIIECTBa B
XUMHUYCCKUC PCAKIUH. ITomMmuMO XMMHUYECKOU CBA3H, KOTOpas ACPKHUT aTOMbl CBA3aHHBIMU B
MOJIEKYJIbI, CYIIECTBYIOT MEXMOIEKYIIpHble cuiabl. OHM crabee XMMHYECKOM CBsSI3UM, HO UMEHHO
OHU OIIpCACIIIIOT arpe€raTHoc¢ COCTOSAHUC BCIICCTBA. Korzna ABC  MOJICKYJIbL C6J'II/DKaIOTCSI,
ANIEKTPOHHBIE KOH(PUTYpAIIUU KaXI0i M3 HUX CTpeMsTcs KojebaThcsi B yHHCOH. bnarogaps stomy
BO3HHUKACT IMPUTAKCHUC (TaK HAa3bIBACMbIC BaH-ACP-BAAJIbCOBbI CI/IJ'IBI), CuJjia KOTOPOro 3aBUCHUT OT
THUIIA ABHKEHUS 3JIEKTPOHA.

MeXMOJIeKYIIsIpHbIE CHJIBI  JIepXKaT MOJEKYJIbl ONU3KO Apyr OT Jpyra, T.€. OHH
OTBETCTBEHHBI 3a arperanuio MoJIeKyJd. B JKMIKMX W TBepHbIX BEIIECTBAX MOJEKYIbl Kak Obl
«CTUTAIOTCS», a B Ta3axX KaxkJas ABMXKETCS caMa Mo ce0e. ArperaTHoe COCTOSHUE BEIIeCTBa CHITLHO
3aBHCHUT OT TEMIIepaTypbl: NPU OYE€Hb HU3KHUX TEMIIeparypax IOYTH BCE BELIECTBA CTAHOBATCS
TBCPAbIMU, IPHU OUYCHb BBICOKHX BCC ICPCXOIAT B ra3006pa3Hoe COCTOSHHC, a ITPU MPOMECIKYTOYHBIX
TEeMIepaTypax OHHM HaXOJATCS B JKUIKOM COCTOSHUU. 3HAUEHUS TeMIleparyp, IMpPU KOTOPBIX
MMPOUCXOOAT 3TH MPCBpAIICHUS (TO‘IKa IIJ1aBJICHHUA, TOYKaA KI/IHGHI/ISI), 3aBUCAT OT CHUJIbI MMPUTAKCHUS
MEX1y MOJIEKYJIaMHU.

HpI/I OYCHb HHU3KHUX TCMIICpaTypax TCIIJIOBOC JABMXXCHHUC HC3HAYUTCIBHO, IMIO3TOMY
MOJIEKYJIbl «BBICTPAUBAIOTCA» B CTPOTO MPABUIBHBIE PAObl U YIEPKUBAIOTCS B TAaKOM BUJE
MEKMOJICKYIIIPHBIMHU CUJIaMU — 00pasyercsi TBepaoe Teno. [IpaBuibHOE pacroiokeHne MOJEKYI
NPOSIBISIETCSl B KPUCTAJIaX - TBEPIbIX Telax, B KOTOPHIX MPAaBHIIBHOE PACIOIOKEHUE aTOMOB
coxpaHsercs B OONbIIMX O0BEMax W TMPOSBIAETCS B BHUJAE MPAMBIX pebdep W IMPaBHIBHO
pacoJOXKEeHHBIX TpaHel W BeplinH. Ecnu mombiTarbest 1eopMUpOBaTh KpUCTAI, M3rubas Wiu
JioMas €ro, 4YyBCTBYCTCA COIMPOTHUBJICHUC - IIPU NECPCMCHEC B3aUMHOTO PACIIOJIOKCHUSA aTOMOB HAJ10
MIPEOI0JIETh MEKMOJIEKYIISIPHBIE CUIIbI, KOTOPBIE YIEP)KUBAIOT aTOMBI B OIPEIEIIEHHBIX MECTaX.

MOJICKyJIBI U aTOMbI B TBCPABIX TECJIaX CTOJIb 6JIH3KI/I, YTO 4aCTO CJIIMBArOTCH. HpI/I 3TOM
COCeJIHHE ANEKTPOHHbIE KOHPUTYPALUK MEPEKPBIBAIOTCS TaK CHUJIIBHO, YTO BCE TBEPJOE BEIIECTBO
CJIelyeT paccMaTpuBaTh Kak OIHY OOJbINyI0 MoJeKyny. Hampumep, asiss MeTamsioB XapakTepHO
cleayrolee: BHEIIHUE IEKTPOHBI aTOMOB 00pa3yloT KOH(PUTYpaluu, IPOCTUPAIOIINECS O BCEMY
KYCKY MCTaJlJId, U 3JICKTPOHLL CBOGO,Z[HO NEepexXoadaAT OT OAHOI'0 aToMa K Jpyromy, 0O3TOMY MCTAJLJIbI
CILy>KaT XOPOILIMMHU MTPOBOJHUKAMU AIEKTPHUUECKOTO TOKA.

IIpu OGomnee BBICOKMX TEMIIEpaTypax TEIUIOBOE IBI)KEHHE YCHUJIIMBAETCS M pa3pyllaeTt
YIOPSI0UEHHOE PACIONIOKEHNE MOJIEKYST UM aTOMOB B TBEPAOM Teie. MoJeKyasipHbIE CHIIBI BCE
CIIC ACprKAT MOJICKYJIbI IIJIOTHO YIIAKOBAHHBIMH, HO YK€ HC MOI'YT 3aCTABUTH HUX pacClojiararbCs
VIOPSAOYEHHBIM 00pa3oM. B Takux Tenmax compoTuBiieHHE Ae()OPMHUPOBAHUIO MM H3THOAHMIO
OTCYTCTBYET, OHAKO MOJIEKYJbI BCE €IIe OCTAIOTCS JAPYr BO3JE Apyra - oOpazyercs >KUIKOCTh.
[lepexon OT TBEpAOrO COCTOSHUS K OKUAKOMY 3aBHUCHUT OT CHJIBI MEXMOJIEKYISIPHOTO
B3aMMOJICWCTBUSA: €CJIM OHO BEJIMKO, KaK B TOPHOW TOpOJE WM B METaule, HY)KHAa BBICOKas
TeMIeparypa, YToObl MPEOJOIETh CBA3H, YIEPKUBAIOIINE MOJIEKYNIbl B IPABUILHOM MOPSIIKE; €CIH
OHO Majio, KaK B BOJIE WJIM BO3IyXe, MEPEXOJl B APYroe arperatHoe COCTOSIHHE BO3MOXEH MpH
MEHBIINX TeMIIepaTypax.

Korz[a TEMIICpAaTypa CTAHOBUTCA BBIIIC TOYKU KUIICHHA, TCINIOBOC ABHUKCHUC YCHIIMBACTCSA
HACTOJIbKO, YTO TMPEOJ0JeBA€T HE TOJBKO YIOPSAOYMBAIOIIEE, HO W CBSA3bIBAIOLIEE JEHCTBUE
MEXMOJIEKYJISIPHBIX CUi. Torma MoJekyibl OTPBIBAIOTCS APYT OT JIpyra M pasjIeTaroTCs BO BCEX
HaIpaBJICHUSAX, CTAKUBAsACh MEXIY COOOW M paclpeienssich M0 BCEMY TOCTYIHOMY OOBEMY, -
oOpa3yercs ra3. Temmneparypa, mpu KOTOpoi oOpa3yeTcs ra3, TAaKkKe 3aBUCUT OT MEKMOJICKYISIPHBIX
cui. B Bo3ayxe 3TH CHIIBI CTOJIb Majibl, YTO HE MOTYT YIEp)KMBAaTh MOJIEKYJIbl BMECTE YK€ Mpu
OOBIYHBIX TeMIIeparypax. B HEKOTOpHIX MeTajulaX M TOPHBIX MOPOAAX OHMU TaK BEJHKH, YTO IS
nepexo/ia ATUX BEIIECTB B Ta3000pa3HOe COCTOSIHUE HY)KHA Temrneparypa npumepHo 2000 °C.

[ToBblIeHNEe TemIeparypbl OCIa0NseT XapakTepHbIE CBOMCTBA M CTENEHb OpPraHU3AINH
BelecTBa. B TBEpIOM COCTOSTHUM BEIIECTBa MUMEIOT THMHYHBIE (OPMBI (KPUCTAIIIOB), 00IaIal0T
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crenupUIecKuM CTPOCHHEM U TBEPAOCThIO, HX JIETKO pacro3Harh. B KHIKOM COCTOSIHHH
cobcTtBeHHas (popmMa M CTPYKTypa YTEpSHBI - BEIIECTBO MPUHUMAET HOPMY COCyAa, COXPAHSIIOTCS
TOJILKO XapaKTepHas MIIOTHOCTh, IIBET U OTPaHUYMBAIOIIAsI TOBEPXHOCTh. ['a3000pa3Hoe COCTOsIHIE
emie MeHee crerupuyuHo. ['a3000pa3HOE BEMIECTBO HE MMEET CBOCH XapaKTEpHOH IJIOTHOCTH M
MOBEPXHOCTH, OCTAIOTCA TOJBKO €ro IBeT M 3amax. OAHaKo BO BCEX TPEX COCTOSHHUSAX BEIIECTBO
IIOCTPOEHO U3 OAHUX U TEX K€ MOJIEKYJI NN aTOMOB.

[Tocnennss mpoGiieMa y4eHHUs O COCTaBE — BOBJICUCHUE HOBBIX XMMHUYECKUX AIIEMEHTOB B
MPOU3BOACTBO MarepuainoB. M3BecTHo, uTo 98,6% Macchl (u3HUECKH IOCTYIHOIO CJIOsl 3eMin
COCTaBJIIIOT BCETO BOCEMb XMMHMUYECKHX 3J1€MEHTOB: 47% - xucnopoa, 28% -kpemuuii, 9% -
amomunuid, 5% - xeneso, 4% - kanpuuii, 3% -narpui, 3% - kammii, 2% - maraui. OgHAKoO 3TH
pecypchl UCTIONB3YIOTCSl HepaBHOMEpHO. Hanpumep, xene3a conepxutcs B 3emiie B 2 pa3a MEHbIIIE,
YeM aJlloOMUHUS, HO Oosiee 95% MeTamuinyeckux U3enuil - KOHCTPYKUUH, pa3HOOOpa3HbIX MAlIUH U
MEXaHU3MOB, TPAHCIOPTHBIX MYTEH — MPOU3BOIUTCSA U3 KEIE30PYIHOTO CHIPbSL.

Pacnipoctpanennocts kpemHus (97% macchl 3eMHOM KOpbI COCTABIIAIOT CHJIMKATHI) JaeT
OCHOBaHHUE YTBEpXK/JarTb, YTO CUJIMKATBI MOTYT CTarb OCHOBHBIM CBhIPbEM ISl MPOU3BOACTBA
MPAKTHYECKH BCEX CTPOUTENIbHBIX MaTepuajoB U MoiyhaOpuKaToB, MpU U3TOTOBIECHUN KEPAMUKH,
CIIOCOOHOW KOHKYPHPOBATh C METaJJIaMHU.

Meramnsl 1 kepamuka — marepuaisl, Ha 90% cocTaBismone MaTepralbHYI0 OCHOBY
KU3HU 4enoBeka. JIOCTMKEHHS XMMHHM TIO3BOJIAIOT 3aMEHSTh METaIbl KEepaMUKOM, Npuyem
KepaMuKa UMeeT IIIOTHOCTh Ha 40% MeHbIle IUIOTHOCTH METAJUIOB, YTO TIO3BOJISIET CHU3UTh Maccy
M3TOTOBJISIEMBIX U3 KepaMUKH JeTaineil. braromaps BHEApEHHIO B MPOU3BOACTBO KEPAMUKH TaKUX
XUMHYECKHUX 3JI€MEHTOB, KaK LIMPKOHUMN, TUTaH, O0p, repMaHuii, XpoM, MOIUOIeH, Boiabdpam U Jp.,
CTaJu TMOJIy4aTh KEpPAMHYECKUE H3JENUs C 3apaHee 3aJJaHHbIMU CIECIHMAIbHBIMA CBOWCTBAMH -
OTHEYIIOPHYIO, TEPMOCTOIKYIO, XeMOCTOMKYIO0, BBICOKOTBEPAYIO, a TaKKe KEepaMHKy C HabopoMm
3aJIaHHBIX NEKTPO(PU3NIECKIX CBOMCTB.

B mnameit ctpane B 1960-x TIT. mojiydeH CBEpXTBEpAbIM Marepuayl -reKCaHuT-P -
KpUCTAJUIMYEeCKass Pa3HOBUIHOCTh HHUTpHIa Oopa ¢ Temmeparypor miasineHus 3200 °C wu
TBEPJIOCTHIO, OJM3KOM K TBEPAOCTH ajiMasa, C PEKOPIHO BBHICOKOH BSI3KOCTHIO; Y HEIO OTCYTCTBYET
XPYIKOCTh, TpHUCylIasi Kepamuke. Takas KepamMuKa MPOU3BOAMTCS METOJOM IPECCOBAHMS
MOPOILKOB C IMOJIyueHHEM HEOOXOOUMBIX (POpPM M Pa3MepoB, UTO AENaeT HEHYXHOW NajbHEHIIyIO
o0paboTky. Kpome Toro, coznana kepamuka, o0nagaroniasi CBEpXIpOBOIUMOCTHIO TP TEMIIepaType
BbIIIE Temrmeparypbl kumeHus azora (-195,8 °C). OTo OTKpbhIBaE€T MEPCIEKTUBBI ISl CO3/IaHUS
CBEPXMOIIHBIX JBUTATeNIed M 3JIEKTPOTr€HEPaTOpoOB, TPAHCIOPTA HA MArHUTHOW MOIYILKE, IJIs
pa3paboTKH CBEPXMOIIHBIX MAarHUTHBIX YCKOPUTENEH, BEIBOAA MOJIE3HBIX Ipy30B B KocMoc u T.1.

Haunnas ¢ cepeaunabl XX B. HOBbIE XMMHUYECKHE 3JIEMEHTHI (OT allOMUHHS 10 (TOpa)
CTalM WCIIOJIb30BaThCsl B CHHTE3€ DJIEMEHTE -OpraHMYeCKHX COEIMHEHUl (comepikaiux
XUMHUYECKYIO CBSI3b 3JIEMEHT - yrepon). HoBbie aieMeHTOOpraHnyecKiue COeIMHEHHS] TPUMEHSIOT
U B KayecTBE XMMHYECKHX pEareHTOB Uid JaObOpaTOpHBIX HWCCIENOBaHWM, M JJs CHUHTE3a
YHUKaJIbHBIX MaTepUajoB.

Bomnpoc 3. XumMuyeckasi CTPyKTypa BellecTBa

Pa3BuTHe 3HAHUS O XMMHUECKHUX SBICHUSIX IMO3BOJIUIIO YCTAHOBUTD, YTO OOJBINIOE BIUSHUE
Ha CBOICTBa BELIECTBA OKA3bIBAET HE TOJBKO €r0 XMMHUUYECKUN COCTaB, HO U CTPYKTYpa MOJIEKYI -
UX B3aMMHOE PACIIOJIOKEHUE IPYT MO0 OTHOIICHHIO K APYTY (YIOPSAOYEHHOCTH). OCO3HAHUE ATOTO
CTAJI0 HA4YajiOM CTPYKTYpHOM XHMHUHU. KItOUeBBIM MOHATHEM [TaHHOW KOHUENTYaJbHOW CHUCTEMBI
SIBIISIETCSL «CTPYKTYpay, TOUHEE, CTPYKTYpa MOJIEKYJIbI peareHTa, B TOM YUCJIE MaKpOMOJIEKYIIbl UITH
MOHOKpuUcTama. [I1o0 cmpykmypou 00bIYHO NOHUMAIOM  YCMOUYUBYIO  YNOPAOOYEHHOCHb
KayecmeeHHO HeU3MEeHHOU cUCmeMbl, Ka3080u Agnsemcs monekyna [15, 16].

B n3yueHnun cTpyKTyphI BElIeCTBa OKa3aluCh BaKHBIMU paboThl Jx. JlanmbToHa, KOTOPHIi B
1803 r. mokasan, 4TO XMMUYECKHMH HWHAWMBUJ NPEACTABISIET COOONH COBOKYMHOCTH MOJIEKYII,
00J1aar0IUX CTPOTO OMPECICHHBIM KaueCTBEHHBIM M KOJWYECTBEHHBIM cocTaBoM. B 1830-¢ T
.S, Bepuenuyc BBIIBHHYI THIIOTE3y, COIACHO KOTOPOil MOJEKyIa MPEICTABISET CO6GOil He
Xa0TUYECKOE HArpoOMOXKICHHE aTOMOB, a OINpEACNCHHYIO YHOPSAIOYEHHOCTh - OObEAMHEHUE ABYX
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Pa3HOMMEHHO 3apsDKCHHBIX arOMOB WJIM  aTOMHBIX Tpynn  (paaudKajaoB), CIOCOOHBIX K
camocTodaTenbHOMY cymectBoBannio. B 1840-x rr. L. Xepap cneman BbIBOA, 4YTO MOJEIb
Bepruiennyca - 10CTaro4yHO pEAKO OTBEYACT ACWCTBUTEIHHOCTH, a B OOIIEM Cllydae MOJEKYla
SIBIISICTCSL €IMHOM HENeIMMON cHcTeMoM. B 3Toli cmcTeMe BCe aTOMBI XMMHYECKHX DJIIEMEHTOB,
BXOJIAIIUX B HEE, B3aUMOJICHCTBYIOT U B3aUMHO MPeoOpa3yroT ApyT Apyra.

B dbopmupoBanun uaei CTpyKTypoi XUMHUM OOJBIIIYIO POJIb ChITpaia TEOPUs BAICHTHOCTH
®.A. Kekyne (1857). OH BBIABHHYI HJICH O CYIIECTBOBAHWUU YETHIPEX EAWHHUIl CPOJICTBA: Y
yIJIepo/ia 4eThIPpE E€IWHHUIIBI CPOJCTBA, y a30Ta - TPH, Y KHUCJIOpOJAa - JBE, Y BOJAOPOAA - OAHA
eauHuna. KomnuecTBO €QUHUIL CPOJCTBA, MPHUCYIEE AaTOMYy TOTO WM HHOTO XUMHUYECKOTO
3JIEMEHTa, OH Ha3BaJl BaJIECHTHOCTHIO anieMeHTa. [lo mpencrasinenusim Kekyne, o0bennHeHne arToMoB
B MOJIEKYITY MPOUCXOJUT IyTeM MPHUCOSAMHECHHsS] CBOOOMHBIX EOWHHII cpoiacTBa. KomOuHHpys
aTOMBI Pa3HbIX XUMUYECKHUX IEMEHTOB C UX €AMHUI[AMHU CPOACTBA, MOXHO CO3/1aBaTh CTPYKTYPHBIE
dbopMyinbl  THO00OTO XUMHUYECKOro coenuHeHus. CremoBarelbHO, BO3MOXKEH CHHTE3 JHO00TO
xuMuueckoro coenuHeHus. [Ipucymuii popmynam Kekyse cxemarn3m HaTajiKuBall UCCeAOBaTeIeH
Ha TIOTIBITKA CHHTE3a CaMbIX Pa3HOOOPA3HBIX BEIIECTB IMMyTEM KOMOWHUPOBAHUS BCEBO3MOXKHBIX
opranuyeckux paaukanoB u OupamukanoB tuna CH, CHi3, COH, CH3 u T.1., KOTOpBIE MOXHO
MOJYYUTh TIOCPEICTBOM MPE0OPa30BAHMS COOTBETCTBYIOIINUX MOJIEKYIL.

Teopust xumuueckoro crpoeHusi A.M. BytiepoBa nobGaBwia k npeacTtaBieHusM Kekyme
HSHEPreTUYECKYIO OLICHKY CBA3€H, MOKa3aB MX 3HEPreTHUUECKYI0 HEIKBUBaJIEHTHOCTh. OH JoKa3zal,
YTO OT KOJMYECTBA CPOJCTBA CIEAYEeT OTIMYATh €ro HANpPSHKEHHOCTh - OOJBUIYIO MM MEHBIIYIO
HHEPTHUIO, C KOTOPOW OHA CBSI3BIBACT BEILECTBA MEXKIY COOOM, YTO SBISIETCA MPUUNHONW aKTUBHOCTHU
OJTHUX BEILECTB U MMaCCUBHOCTH Jpyrux. Teopus byTnepoBa Takxke yka3aja Ha HaJU4YUE€ aKTUBHBIX
[IEHTPOB U AaKTUBHBIX TPYINIUPOBOK B CTPYKTYpPE MOJEKYIBI, YTO CIOCOOCTBOBAIO AKTHBHOU
JIEATEIbHOCTH XUMHUKOB B HAIIPABJIICHUH CUHTE3a OPraHUYECKUX COCTMHEHUM.

B 1860—1880-¢ rT. nosiBMJICS TEPMHUH «OPraHUYECKUI CUHTE3» U HA OCHOBE MPOCTEHIINX
YIJIEBOJIOB U3 KAMEHHOYTOJIbHOW CMOJIBI M aMMHUaKa ObLIIM CUHTE3MPOBaHbl aHWJIMHOBBIE KPACUTENH
- (QykcuH, aHMIUHOBAs COJlb, AJM3APUH, 3aTE€M HHIUTO, (PIABOHBI M KCAHTOHBI, B3PHIBYATHIC
BEIIECTBA - TPUHUTPOTOIYOI, TPUHUTPO(DEHOIT; JIeKapCTBEHHBIE MPenapaTsl - ypOTPOIIHMH, aCIUPHH,
¢denanerun, antudeOpuH, canomn u ap.

OpHako cBeJEHUM TOIBKO O MOJIEKYIAaX BEHIECTBA, HAXOMAILIEIOCs B JOPEAKIHUOHHOM
COCTOSIHMM, KOTOpBIC JlaBaja CTPYKTYpPHas XHMHs, OKa3aJOCh HEJOCTATOYHO IJISi TOTO, YTOOBI
YIOPABIATH MPOLECCAMU IpeBpalleHus BemecTB. CTPyKTypHas XUMHUs HE CMOIVIa YKas3aTh IYTH
MONTyYEHUs ITUIICHA, alleTHUJIeHa, OCH30JIa U JIPYTrUX TaK Ha3bIBAEMBIX JHEHOBBIX YITICBOAOPOIOB C
nenoukoit C=C-C=C wu3 mapaduHOBBIX YIJTICBOJOPOAOB, XOTS BCE 3TH IPOIECCHI COCTABISIOT
OCHOBY He()TEXMMHYECKOTO MPOU3BOJCTBA U JIETKO OCYIIECTBISIOTCS. [IpOM3BOACTBO, OCHOBAaHHOE
Ha 0a3e OpraHMYecKOro CHHTE3a, MUMEJIO0 OYEeHb HHU3KHUUA BBIXOJ MPOAYKIMH, OOJBIINE OTXOIBI
(KpoMe CHUHTe3a a30KpacuTelied H B3pHIBUATHIX BEIIECTB) H TPeOOBAJIO HCIOIB30BAHUS
JIOPOTOCTOSIIIETO CETbCKOXO3IUCTBEHHOTO ChIPbsl — 3€PHA, KUPOB, MOJIOYHBIX IPOAYKTOB.

OTHOCHUTENHHO HENAaBHO OBLIT OTKPBIT HOBBIM KIIACC METAUIOOPTAHUYECKUX COEIUHEHUH,
KOTOpBIE 3a CBOKO JBYXCIOHMHYIO CTPYKTYpPY IOJIYYMJIM HA3BaHUE «COHJIBUYEBBIC COCAMHEHUS.
Monekymna 3TOT0 COeTUHEHHS MPEICTaBIsIeT CO0O0M JIBe «IUIACTUHBI) M3 COSNMHEHUN BOAOPOMAA U
yriiepoaa, MEeXKAy KOTOPbIMU HAaXOIUTCS aTOM Kakoro-indo metamia. OHU ChITpad BaXKHYIO pOJib B
MIEPECMOTPE MPEICTABIEHUN O BAJICHTHOCTU U XMMHYECKOM CBA3U. MIX MOXKHO paccMarpuBarh Kak
HaIIIHYIO JIEMOHCTPALIMIO HAJIM4YMSl Y MOJIEKYI €IUHOH CHCTEMBI 3JIEKTPOHHO-AJIEPHOTO
B3aUMOJCHCTBUS.

Hpyras rpymma BONPOCOB B KOHIENTYaJIbHOM CHCTEME CTPYKTYpPHOW XHUMHH CBSi3aHa C
npobsieMaMy CTPYKTYpHOU HeopraHudeckoit xumud. [1o cyiecTBy 310 mpodaeMbl XUMUH TBEPIOTO
Tena. B mmpokoM cMbIcie UX JIBE:

¢ CHMHTE3 KPHUCTAUIOB C MAaKCHUMAIIbHBIM MPUOIMKEHUEM K WACATbHOW pEemIeTKe st
MOJYYECHHUS] MAaTE€pUaioB C BBICOKOM MEXaHMYECKOM MPOYHOCTBIO, TEPMOCTOMKOCTBHIO U
JIOJITOBEYHOCTHIO B AKCILTyaTallly;
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¢ co3maHre METOOB CHHTE3a KPUCTAIIOB C 3alPOCKTHUPOBAHHBIMU JAePEKTaMU PELIETKH,
YTO TMO3BOJIMUT TOJYYUTh MaTepuaibl C 3aJaHHBIMU 3JEKTPOPU3UYECKUMH U ONTHYECKUMH
CBOWCTBaMHU.

OObpazoBaHue pa3IMYHbIX XUMUYECKUX CTPYKTYpP UMEET CBOU XapaKTepHble 0COOCHHOCTH.
B3aumMoneiicTBys, aTOMBI COEUHSIOTCS APYT C APYroM, 00pasys MOCPEACTBOM XMMHUUYECKUX CBSI3CH
JIByX- U MHOTOATOMHbBIE COEIMHEHHS - MOJIEKYIbI, paJlKalbl, HOHbI U KpucTaiisl. OOpa3zoBaHue
TaKMX COCAUHEHHWA MPHUBOAUT K BBIUTPBINTY B JHEPrHHM, TaK KaKk B OOBIYHBIX YCIOBHSIX
MOJIEKY/ISIPHOE COCTOSIHHE YCTONYMBEE, YeM aTOMHOE. XUMHUYECKHE CBSI3U UMEIOT B OCHOBHOM
DIIEKTPOMArHUTHBI ~ XapakTep; TMpud WX OOpa3oBaHMM TMPOWCXOAUT Iepepachpe/ieieHrue
ANIEKTPOHHOMN TJIOTHOCTH CBS3BIBAIOLIUXCSA aTOMOB. [J1aBHBIE OTIMYUTEIbHBIE YEPThl XMMHUECKOM
cBs3W: 1) MoMHAsI YHEPTHsI MHOTOATOMHOM CUCTEMBI MEHBIIIE YHEPTUU W30JIMPOBAHHBIX aTOMOB HIIN
aTOMHBIX (ParMEeHTOB, M3 KOTOPBHIX OHa O0pa3oBaHa; 2) AJIEKTPOHHAS IUIOTHOCTh B 00JacTH
XUMHUYECKON CBSI3M CYIIECTBEHHO IEpepacipeieicHa M0 CPaBHEHHUIO C IMPOCTHIM HaJIOKCHHEM
ANIEKTPOHHBIX IUIOTHOCTEH HECBSI3aHHBIX AaTOMOB WJIM aTOMHBIX (DparMeHTOB, COJMMKEHHBIX Ha
paccTosiHuE CBS3H.

[To xapakrepy pacnpezesneHus 3IEeKTPOHHOM MIIOTHOCTU CBSI3BIBAIOIINXCS aTOMOB OOBIYHO
BBIJICTISIIOT CIIGAYIONUE OCHOBHBIC TUITBI CBSI3CH:

O KosanenmHas CBSI3b, KOTOpasi OCYLIECTBISETCS Mapod 3JIEKTPOHOB, OOMIMX HJSl JIBYX
aToMoB, 00pa3yIOMIUX CBsI3b. ATOMBI B MOJIEKYJIE MOTYT OBITh COSIMHEHBI HEMOIHOW KOBAJIEHTHOM
cBs3pto: onuHapHo# (Hz, H3C—CH3), nBoitnoit (H,C=CH>), Tpoiinoit (N2, HC=CH) unu nonspHoit
(HC1, H3C—CT’) B 3aBUCUMOCTH OT JIEKTPOOTPHUIIATEILHOCTH;

O uoHHas CBS3b, B OCHOBE KOTOPOH JICKUT AJIEKTPOCTATUYECKOE B3aUMOJCHCTBUE MEXKIY
MPOTUBOIOJIOKHO 3apsSHKCHHBIMU MOHAMHU - JIIEKTPUYECKU 3apPSIKCHHBIMH YaCTUIIAMHU, KOTOPBIC
oOpa3yloTcs U3 aroMa (MOJIEKYJIbI) B pe3yibTare IOTepU WM TMPUCOECAUHEHHS OIHOTO WU
HECKOJBKUX  JJICKTPOHOB. [lOMOKUTENBHO 3apsOKEHHBIE HWOHBI  HA3BIBAIOTCS  KAaTHOHAMHU,
OTPHUIIATEILHO 3apshHKeHHBbICe — aHuoHaMu. [Ipumeps! noHHO# cBsi3H - Mosiekynbl NaCl u KF;

O memannuueckas CBsA3b, KOTOpasi MPOSBISIETCS TPU B3aUMOACHCTBUU aTOMOB 3JIEMEHTOB,
UMEIOUINX HU30BITOK CBOOOJHBIX BAJIGHTHBIX OpOWUTaIeil MO OTHOLIEHHIO K YKCIY BaJIEHTHBIX
AIIEKTPOHOB; ATY CBsI3b MOXKHO MPEICTABUTh TaK: MOHHBIH KPHUCTAJUIMUECKHU OCTOB MOTPYXEH B
JJIEKTPOHHBIA Ta3 - CBOOOJHBIE DJIEKTPOHBI, KOTOpbIE HEMPEPHIBHO MMEPEMEIIAIOTCS MEXIY
MOJIOKUTEIILHBIMI MOHAMHU M KOMIIEHCUPYIOT 3JIEKTPOCTATUIECKOE OTTAIKMBAHUE HOHOB, CBS3BIBAS
UX B TBEPJIOE TEJIO;

¢ Koopounayuonuas (JOHOPHO-AKIENTOPHAs) CBA3b XapakTepHa Ui KOMILIEKCHBIX
COeMMHEHUH (TeMOomTOOuH, XJIOpOoQMWLT U Ap.), B MOJICKYJIaX KOTOPBIX BBIACISIOT IEHTPATbHBIN
aroM (KOMIUIEKCoOOpa3oBareib) UM HEMOCPEICTBEHHO CBS3aHHBIE C HHUM MOJEKYIbl WU HOHBI
(;murasael, 006I9HO 4 W 6). KoopauHaimorHas CBs3b 00yCIIOBIICHA Mepeadyeid IEeKTPOHHON Maphl
C 3alOJTHEHHOW OpOWTAalU JOHOpAa HAa BaKAHTHYIO OpPOMTANb IIEHTPAJIHHOTO aroma (akienrTopa) ¢
oOpa3zoBaHureM 0OIIel CBA3BIBAIOIICH MOJCKYIspHBIC opOuTanu. [Ipu 3TOM IEHTpaIbHBIN aToM U
JaUraHabl 00pa3zyloT BHYTpeHHIOIO chepy. BHemHioo chepy cocTaBisioT MOHBI, 3aps]i KOTOPBIX
KOMIICHCUPYET 3apsn BHyTpeHHer cheprl. Hampumep, B [Co(MH3)60]C13 COBOKYITHOCTH aTOMOB B
KBaJ[paTHBIX CKOOKax - BHyTpeHHss cepa, Co - ueHtpanbubiii arom, NH3 - nmuranasl, nons Cl -
BHEIHSS cdepa.

[ToMrMO 3TOTO BBIACNSIOT BOMOPOMHBIC CBSI3U U MEXKMOJEKYISIPHBIE B3aUMOJICHCTBUS.
Booopoonas cea3p o0pasyercss B pe3yibTaTe B3aUMOJCIHCTBHS aToMa BOAOPOAA, CBSI3aHHOTO
KOBAJICHTHOW CBSI3bIO, C JJIEKTPOOTPHULIATEIIBHBIM aTOMOM M HEMNOJEJICHHOW MNapoil AJEKTPOHOB
JIpyroro aroma. ATOMbI MOTYT MpPUHAAJIEKATh KaK OIHOM, Tak U pa3HbIM MoJiekyilaMm. Bompopoanas
CBSI3b TPUBOIUT K acCOIMAINK OMHAKOBBIX WM Pa3IMYHBIX MOJEKYI B KOMIUIEKCHI; OHAa BO
MHOTOM OIpeJiesieT CBOMCTBA BOABI U JIbJIa, MOJIEKYJSIPHBIX KPUCTAIIOB, CTPYKTYPY U CBOMCTBa
O€JKOB, HYKJIEMHOBBIX KHCIOT W JAp. MedcmonekynapHele 63aumooeicmeuss 3SIEeKTPHUECKON
MPUPOIBI TMPOUCXOMAT MEXKIY MOJIEKYyJaMH C HACBHIIIEHHBIMH XUMHUYECKHUMH CBS3sIMH. BriepBbie
CYIIECTBOBAHHME TAKOTO B3aMMOJCHCTBUA MpuHsu1 Bo BHUMaHue S1.J[. Ban-nep-Baanwc (1873) mns
00BSICHEHHSI CBOICTB peajbHBIX ra30B M KHUAKOCTE.B uncToM Bue mepeynciieHHbIe TUIIBI CBSA3EH
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IPOSIBIISIIOTCS peAKo. B OONBIIMHCTBE COETMHEHUN NMEET MECTO HAJIOKEHHE Pa3HBIX TUIIOB CBS3CH.
[Tpu sToM mr06ast XUMHUYECKasi CBA3b 00pa3yeTcs TOIBKO TOra, Koraa cONMKEHHE aTOMOB TPUBOAUT
K YMEHBILIEHUIO [TOJTHOW SHEPTUU CUCTEMBI.

Cpenu crnocoOoB, KOTOPBIMH COEIUHSIOTCS aTOMbl APYr C JAPYrOM, CTOUT IMOApOOHEe
paccMOTpeTh KOBAJIEHTHYIO CBS3b, T.€. 00pa3oBaHHE OOIIMX SJCKTPOHHBIX Map MEXIy aroMaMH
Pa3IUYHBIX XUMUYECKUX AJIEMEHTOB, MPUYEM 37I€Ch ITIaBHYIO POJIb UTPAIOT BaJCHTHBIE AIEKTPOHBHI,
pacroyio)KeHHbIe Ha BHEIIHEH 000JI0uKe M CBA3aHHBIE C siApoM aroMa. Ecnu y atoma Ha BHEIIHEH
000J104Ke BOCEMb 3JIEKTPOHOB, OHA HA3bIBAETCS 3aBEPIICHHON. ATOMBI, UMEIOLINE TaKOE€ CTPOCHHUE,
o0JsiafaroT OONIBIION YCTOHYMBOCTBIO HAalpUMeEp, aTOMbl HHEPTHBIX T'a30B Ne, Ar u 1p.). Buemnue
000JI0YKH aTOMOB IPYTUX 3JIEMEHTOB SIBJISIIOTCSI HE3aBEPIICHHBIM U; OHH 3aBepIlaloTcs B Mpoliecce
XUMUYECKUX PEaKIUil.

Boiensitor HemoisipHYI0 U MOJSPHYIO KOBaJ€HTHbIE CBs3U. H e -monspHast koBaJieHTHas
CBSI3b CYIIECTBYET B CAaMOM MPOCTON MOJIEKYyJE - MojeKyie Bonopona Ha, cocrosiueii Bcero us aByx
aroMOB Bojopoaa. B oOpa3oBaHMM MOJIEKYJIbl Y4acTBYIOT JIBa aToMa BOJOpPOJa, B KaXJOM U3
KOTOPBIX Ha BHEIIHEH 000JI0uKe Bpamiaercss OAWH HIeKTpoH. [lpu cOMMKEeHHMH aTOMOB
MIePEKPBIBAIOTCS ANEKTPOHHBIC opOuTanu (puc.7.2, a) u odpazyercs 001mas mapa JIeKTPOHOB

H-+H — H--H

Kaxxnprit u3 aroMoB BOJOpO/a 3aBepIiaeT CBOM BHENTHUN ypoBeHBb (000JI0UKY), oOpa3ys
OpU 3TOM YCTOMUMBBIM AymuieT snekTpoHoB. OOmias mapa 3JIEKTPOHOB, B PaBHOM CTEMEHU
NpUHAUIeKaasl KaXIOMy W3 arOMOB BOJOpPO/a, U €CTh XUMHUYECKas CBS3b MEXIY aTOMaMu;
IIOCKOJIBKY OHA OJIHA, BAJIGHTHOCTh aTOMa BOZOPO/a paBHA €INHULIE:

H—H

IIpu oOpa3oBaHWM MOJEKYJAbl a30Ta TAaKKe MPOUCXOAUT BO3HHUKHOBEHHE OOIIUX
AJICKTPOHHBIX MMap MEXAY aTOMaMH DJIEMEHTOB. Y aroma a30Ta Ha BHEIIHEM YpOBHE (000JI0YKe)
COZIEpIKaTCsl MATh JIEKTPOHOB. J[Ba A/eKTpoHa 00pa3yroT mapy, a TPy HE UMEIOT Hapbl U CTPEMATCS
ee npuobpectu. [Ipu cOMMKEHNN ABYX aTOMOB a30Ta 0Opa3yrOTCsl TPHU OOIIME IEKTPOHHBIE TMapHhl,
CJIEOBATENBHO, aTOM a30Ta TPEXBAJIEHTEH:

N-+-N:—:N--N N=N

Tenepb kaXxabplil U3 arOMOB a30Ta MMEET IO BOCEMb IEKTPOHOB Ha BHEIIHEM YPOBHE
(o6osouke), T.€. 000JI0UKA 3aBEPIIICHA U YCTOMYMBA.

IIpumepom NOISAPHON KOBAJIEHTHOM CBSI3U CIIY’KUT CBA3b B MojeKyne Boasl t°O. Eciu npu
00pa30BaHUM MOJIEKYNI BOAOPOJA U a30Ta aTOMbl B MOJICKYJIaX OJMHAKOBBI M 00LIas AIEKTPOHHAs
napa B pPaBHOM CTENEHU MNPUHAMIEKHUT KaKIOMY M3 aTOMOB, TO B CHUTyallMsX, KOIJa aTOMbI
HEMETAJVIOB pa3IMyHbl, OOLIas UIEKTPOHHas Mmapa OyaeT OTTSAHyTa K aToMy TOIO 3JIEMEHTA,
KOTOPBIM CHUJIbHEE MPUTATUBAET U yAEPKUBAET EKTPOHBI. Tak, MOIEKyla BOJbI COCTOMT U3 JIByX
aTOMOB BOZIOPOZIa U OJHOTO aTOMa KMCIIOPOJa.
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0,074 um

H

a8 €
Puc. 7.2. Cxembl 00pa3oBaHHA XHMHYECKHX CBA3eil B MOJIEKyNax: @ — BOJIO-
pona Hy; 6 — Bogel H20; 6 — ammeaka NHa; 2 — metana CHy

Ha BuemmHeM ypoBHe (0007104Ke) aToMa BOAOPO/IA COACPIKUTCS OIHUH AJICKTPOH, a y aToMa
KHCTIOpOJa - MIECTh 3JEKTPOHOB. [Ipu cONMMKEHUM aTOMOB KHUCIOpOAa W BOAOpoAa oOpa3yercs
ycroitunBasi 000JI0uKa M3 BOCBMH JJIEKTPOHOB Yy aroMa KHUCJIOpojaa (/IBa HE HMEIONIMX Mapsbl
AIIEKTPOHA MPUOOPETAIOT €€ y aToMa BOAOPOAA):

Ha BHemneM ypoBHe y aroMa BOAOpOAa HE ocTaeTcs 31ekTpoHOB. Jlo oOpazoBaHus
MOJIEKYJIBI BOJIBI 3JIEKTPOHHBIE 00JIaka BHEITHETO clios (000JIOUKH) aToMa KUCIOPOAa HAXOAMIUCH
non yriiom 90°; B MoseKkyine BOJbl M3-32 B3aMMHOTO OTTaJKHMBAaHUS aTOMOB BOJOPO/A YIoJ CBSI3U
yBenmuuBaetcs 1o 104,5° (puc. 7.2, ).

H
H- - . l
l.l._l-.(.)’_')H'.-O. O
) l
il H

B wmonekyne ammumaka NH3; arom a3ora umeeT NATh 3JIEKTPOHOB, M3 KOTOPBIX JIBa
COCTABIIIOT TAapy; OCTAJbHBIC TPHU AIEKTPOHA OOpPa3yIOT Maphbl C TPEMs AIEKTPOHAMHU BOIOPOA
(puc. 7.2, B):

H
H - : 1|{
H-+-N:—>H--N: ]{——IT
Ry :

H H

ATOM yrmiepoma 0COOCHHO MPHUCIIOCOOJEH K 00pa3oBaHUIO MOJEKYd. Tak, B MOJIEKYe
metaHa CHs 4eTwIpe 27eKTpoHaA aroMa yIiepona, He HMMEIOIIUX IMapbl, HAXOASAT HEIOCTAOIINe
ANIEKTPOHBI y aToMa BOAOPOAA. ATOM ymiiepoja MpUoOpeTaeT yCTOMYMBOE COCTOSHUE M3 BOCHMH
ANIEKTPOHOB. B mpocCTpaHCTBe 3MEKTPOHHBIE 00JaKa BHEUTHETO CiIosi (000JOYKHM) aroma yriepojaa
pacnionaratorcst oz yriom 109° u 06pasyroT TeTpaszip, B BEpIIHHAX KOTOPOTO Pa3MeNIaloTCs aTOMbI
BOZIOpofa (puc. 7.2, r):
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H - H H
B Mmonekyne nuokcuaa yrnepona COz 4eTbipe BAJICHTHBIX 3JIEKTPOHA YIIIEpoJa MOIMAPHO
CBSI3aHBI C JIByMsI aroMaMu Kuciopona. B pesynbrare dopmupyercss BBITSHYTash CTpPYKTypa M3
OJTHOTO aToMa yIiiepojia | IByX aTOMOB KHUCIIOpoa 1Mo OoKam:
C=0=C
ATtoM ymiepoga CO CBOMMHU UYCTBHIPbMSA BaJICHTHBIMH JJICKTPOHAMH MOKCET OaBaTbhb
HECKOHYaeMbIi psi MoJiekyn (puc. 7.3). Iloatomy Ha 3emiie MMUPOKO pacTIpOCTPaHEHBI COSTUHECHUS
yraepoaa - MeTaH, 3TaH, IpornaH, OyTaH, OKTaH U Ap. B 3THX Moniekynax, Ha4YMHas C 3TaHa, KpoMme
CBSI3M YIJIEPOA-BOAOPO/ MOSIBIIETCS CBA3b YIIIEPOI-YITIEPOI:

H:=H L REK - B |
H..C--C--H % el sl e
& H H W :H
Oran IIponan
VYTII1eBOJIOPOIHBIE CTPYKTYpPhl MOTYT MMETh JIIOOYIO JUIMHY, TPUYEM KOPOTKHE MOJEKYIIBI
IMpUCylIu Trasam, Oonee JJIUHHBIC - XHUAKOCTAM W OYCHb JJIMHHBIC — TBCPALIM BCHICCTBaAM.

YriaeBogopoAbl CIyKaT TOpoYMM B BUAe ra3a, Hedpru wim mnapadura. OxaHUMBAIOMIHUECS
KapOOKCWIBHOU Tpynmoit (puc. 7.4, a) yrieBOAOPOIHBIE TN HA3bIBAIOTCS KUPHBIMU KHUCIOTAMHU;
OHM BXOJST B COCTaB >KMBOTHBIX >KUPOB. Jlpyrue xapakTepHbIE YIIIEBOAOPOIHBIE CTPYKTYpHI -
MOJIEKYJIBI CTUPTOB (puc. 7.4, 6).

Eme ogna BaxkHast rpymnmna MOJIEKYIT ¢ JTMHHBIMU EMSIMU - MOJIEKYIIbI YTIIEBOAOB. VX nenu
NoJO00HBI YITIEBOJOPOAHBIM, HO K Ka)XJI0OMYy 3BEHY LeNHu MpHucoeauHeH kuciopoi. IIpocreiimmii
yIJIEBOJ - INIIOKO3a, OAMH U3 BUJ0B Caxapos (puc. 7.4, g). Takol yrieBoJ, Kak IEJIIH0JI03a, UMEET
OYeHb NJUHHYIO LIETb; OHA MPUCYTCTBYEeT B OOJBIIMX KOJIMYECTBAX B JPEBECHHE M JPYIHX
pacTUTEIBHBIX CTPYKTYpax.

[Toutn Becs xuBast MaTepusi MOCTPpOEHA M3 aMUHOKUCTOT. Ha puc. 7.4, 2-e moka3aH oOmuit
MNPUHIUIT TIOCTPOCHUSI TAKUX CTPYKTYp. B CKkeneT 3TUX MOJIeKyJl BXOAMUT YIVIEPOA C YEThIPhbMS
BaJICHTHBIMH 3JIeKTpoHaMu. Ha olHOM KOHIle MOJIeKyabl — KapOOKCHIIbHAs rpymmna, Ha APYroM -
amuHorpynna NHz, a Mexay HUMH - MHOXECTBO JPYTHX IPYII; CBOMCTBA AMHHOKHMCIIOT
ompenensoTes uMeHHO umH. Ha puc. 7.4, 2, 0 TOKa3aHbl MOJEKYIbl JABYX MPOCTEHIITNX
AMUHOKUCJIOT (TVIMIIMHA U allaHWHa), Ha puc. 7.4, e - B o0IIeM BHe CTpoeHHE Ooyiee CIOKHBIX

AMHWHOKHCIIOT.
W — Yraepon
o — Bonopon

- 2
Puc. 7.3. Cxemarnueckoe H300pakeHHe MOJIEKY]I YIIIEBOJOPOIOB: @ — METaH;
6 — 3TaH; € — npomnax; 2 — OyTtaH; 0 — OKTaH
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KapbokcunsHas
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[ MHuMH AJNlaHHH CnoxHas aMHHOKHCIIOTa
2 d e
A — azor; B — yriepon; @ — kucnopon; O — Bonopos;

[R]— XMMHdECKHE COEMHEHUS Pa3THYHOTO THITA

Puc. 7.4. CxemaTndeckoe u300pakeHHe MONEKYN: a — JKHpHas KHCIOTa,
6 — cnupm C;HsOH; 6 — caxap (rmioxo3a) CsH 206; 2—e pasnuyuHsie aMHHOKHC-
JIOTHI

KoH11eBbI€ IpymIibl aMUHOKHUCIOT 001aJal0T BECbMa XapaKTepHBIM CBOMCTBOM - OHM JIETKO
COEIUHAIOTCA. AMUHOTpynna ¥ KapOOKCWIIbHas Tpylna CBS3bIBAIOTCA ApYyr C JpYyroM, H
AMUHOKHUCIIOTHl 00pa3yloT JUIMHHBIE IenH (OIHA aMHUHOKHCIIOTa KaK OBl HEIUIIeTcs 3a JAPYIYIo).
Taxue 1enu Ha3bIBAIOTCS OETKAMU M UTPAIOT BaXKHYIO POJIb B )KM3HU JKUBBIX OPraHU3MOB.

1. 7 JIeknust Ne7 KocHoe BelecTBo 3eMiu

1.7.1 Bonpochl JieKIum:

1. ®opMa 1 cTpoEHHE 3EMIIH.
2. BellleCTBEHHBIN COCTaB U CTPOEHUE 3EMHOM KOPBI.
3. 'mapocdepa u armocdepa 3emin.
4. I'eouHAMUYECKUE TTPOIECCHI.
5. BO3HUKHOBEHHE U I€0JIOTUYECKAsT UCTOPUS 3EMIIH.

Bomnpoc 1. ®opma u cTpoeHue 3eMiu

3emisl SBNAETCS TOW apeHOM, Ha KOTOPOHW BO3HHUKAIOT, Pa3BUBAIOTCS M TOTHOArOT
UBUJIM3AIUHU, TPOUCXOJUT CTAHOBJICHHE €AMHOIO COBpEeMEHHOro olmiecTBa. OT TOro, HACKOJIBKO
XOpOILO MBI OyJleM MOHUMAaTh YCTPOWCTBO HAIIeH IUIaHEThI, BO MHOTOM 3aBHCUT Hale Oymyliee.
Opnako MBI 3HaeM O HEW He OoJblne (a 3a4acTyl0 M CYIIECTBEHHO MEHBIIE), YeM O JaJICKUX
3BE3ax.

Haunem ¢ mpencraBinenuit o gopme 3emnu. B Hacrosiimee Bpemsi HUKTO HE OTPHIACT
YTBEPXkKACHHUS O TOM, YTO HAIlla IJIaHeTa «Kpyrias». JleCTBUTENbHO, B MEPBOM MPUOIMIKCHUH
dbopma 3emun ompenenseTcs Kak mapoBHaHas. Takoe MpeAcTaBICHHE BO3HUKIO emie B J(peBHei
I'peunn. U Tombko B XVII-XVIII BB. 0HO cTano yTouHATbCA. Bbulo BBISICHEHO, uTO 3emild
CIUTIOCHYTA IO OCH BpalieHus (pa3HUIla MEXy OCSIMH cocTaBisieT okono 21 k). [Ipeamnonaraercs,
yto 3emiis (OpMHUPOBANIACh O] BIUSHUEM COBMECTHOTO JEHCTBUS TPaBUTALIMU U IIEHTPOOEKHBIX
cui. PaBHozmeWcTByrOmass 3TUX CWJI - CWIa TSKECTH — BBIPAXKACTCA B YCKOPEHHH, KOTOPOE
npuolperaeT Kaxaoe Telo y moBepxHocTH 3emin. Yxke WM. HploTOH Teoperndyecku 00OCHOBaI
MOJIOKEHHE, COIVIaCHO KOTOpOMY 3eMilsl JOJbKHa OBbITh cKaTra B HANpaBiICHUM OCH BpallleHUs U
OpUHATH (HOPMY SIIUIICOM/AA, YTO OBUIO BIIOCIEACTBUHU IMOATBEPXKICHO smnupudecku. Ilozanee
ObLT0 OOHApYXEHO, 4TO 3eMJIs C)kKara He TOJIBKO Ha TOJI0CaxX, HO B HEOOIBIIOW CTETICHH M IO
skBaropy. HanOonbinii 1 HaMMEHBIINH pagMycChl 3KBaropa pasznudyarorcs Ha 213 wm, T.e. 3emis
ABIISIETCS. TPEXOCHBIM AJuIunconsioM. Ho npezacrasnenus o 3emie Kak 00 3JUIMIICOUIE TaKKe BEPHBI
JIUIIb B IEPBOM IPUOIIMKCHHH.
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PeanbHas moBepxHOCTh 3emum emie Oonee cinoxHa. Hambonee OGIM30K K COBPEMEHHOM
burype 3emnu eeouod - 8oobpadxcaemas YpOBeHHAs. NOGEPXHOCHb, NO OMHOUWLEHUI0 K KOMOPOU
BEKMOp CUNbl MANCECMU NOBCEMECMHO Hanpaeien nepnenoukyisapuo. Ha miomanu axksaropun
OKEaHOB T€OHJI COBIIAJACT C MOBEPXHOCTHIO BOJbI, HAXOJAIIEHCA B MOJHOM MOKoe. PacxoxaeHue
MEXIYy TeouIoM U »imncougoM wmectamu jpocturaer +(100-150) M, dYro oObscHseTcs
HEPAaBHOMEPHBIM pacHpe/ieIeHHeM MacC pa3HOW IUIOTHOCTH B Teie 3eMId, BIMSIONIMM Ha
U3MEHEHUE CHJIBI TSHKECTH, CIIeIoBaTeNbHO, U Ha (hopmy reonna. B HacTosiee Bpemst sl CO3AaHUs
reoJIe3NYECKO OCHOBBI KapT U JIpyrux 1esned B Poccun ucnomnsiyercs smmncous KpacoBckoro co
CIIEQYIOIMMH OCHOBHBIMM IapaMeTpaMH: SKBAaTOpUAlbHbIN paauyc 6378,245 km; mNoyspHBIN
pamuyc 6356,863 kwm; nomsipHoe cxkarue 1/298,25; mmomane moBepxHOCTH 3emiin okoyio 510 MiH
kM, ee ooseM 1,083 - 10'% km®. Macca 3emiu cocrasister 5,976 - 1077 .

OTMeTHM, YTO HEMOCPEICTBEHHOMY HAONIOEHUIO AOCTYIHBI TOJIBKO CaMble BEpXHHE (110
r1youH 15—20 KM) TOpPH3OHTHI 3€MHOW KOpPBI, BBIXOASAIINE HA IOBEPXHOCTh WM BCKPBITHIC
pYIHUKAaMH, IIaxTaMu U OypoBbIMU CKBaKMHAMHU. CyXJIeHUSI O cocTaBe U (PU3MUECKOM COCTOSTHUM
Oomnee mTyOOKMX OO0OJOYEK OCHOBBIBAIOTCS HA JAHHBIX TeO(U3NYECKHX METOJOB, T.€. HMMEIOT
MIPEANOIOKUTENBHBIA XapakTep. M3 3THX MeTOooB 0c000€ 3HAYCHUE UMEIOT CEHCMUYECKUIM METOI,
OCHOBaHHBIM Ha PETUCTPALUU CKOPOCTH PAaCIpOCTPAHEHUs B Tejle 3€MJIM BOJH, BBI3BIBAEMBIX
3eMJIETPSACEHUSMH WJIM HCKYCCTBEHHBIMU B3phIBaMU. B ouarax 3emileTpsiCeHHIl BO3HHKAIOT Tak
Ha3bIBAEMbIE IIPOIOJIBHBIE CEHCMUYECKUE BOJHBI, KOTOPHIE PACCMAaTPUBAIOTCS KAK PEAKIUS CPEIbl
Ha HU3MEHEHHe o0beMa, M TIONepeuHble BOJHBI peaklHsi Ccpeldbl Ha H3MEHEHHE (OPMBL,
pactpocTpaHsIOmUecss TOIbKO B TBepAbIX Tenax. Ha ocHoBe reodusmueckux HaOMIOAECHUH
YCTaHOBJIEHO, YTO 3eMJIsl HEOHOpoIHA U AuddepeHnpoBaHa BIoIb paanyca.B Hacrosiee Bpems
M3BECTHO HECKOJIBKO Mojened cTpoeHust 3emiid. BoJbIIMHCTBO HCCenoBaTesie NpUHUMAET
MOJIENIb, COIIACHO KOTOPOHM BBIACNSAIOTCS TPU IJIaBHbIE OOOJIOYKU 3eMJIHM, DPa3/eleHHbIE YETKO
BBIPAKECHHBIMU [TOBEPXHOCTSIMHM CEHCMHUYECKOTO pa3ziena, Ii€ CKOPOCTU CEMCMUUYECKHUX BOJIH PE3KO
n3menstores (puc. 8.1) [1, 10, 12, 35]:

HYTpeHHee

Puc. 8.1. Buytpennee crpoenne 3eman [1]

1) 3eMHast kopa - TBepas BepxHss obonouka 3emnn. Ee MomHocTh m3Mensiercss ot 5-10
KM 110 okeaHaMu 10 30-40 kM B paBHUHHBIX 00nacTsx U gocturaeT 50-75 KM B TOPHBIX pailoHax
(MakcuMasbHBIE 3HAYCHHS BCTpedaroTcs nog AuaamMu u ['umanasmn);

2) MaHTHS 3eMJIM pacHpOCTpaHsEeTCs HIDKE 3eMHOM Kopbl a0 riyomHsl 2900 kM ot
MOBEPXHOCTH M TOPA3ICISICTCS HAa JIBE YaCTH: BEPXHIO MaHTHUIO - 0 TryouHBI 900-1000 kM 1
HUKHIOI MaHTHIO - oT 900-1000 mo 2900 xMm;
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3) smpo 3emiu, TA€ BBLACHSIOT BHEIIHEE SpO, - A0 DIyOuHBI okojo 5120 kM u
BHyTpeHHee sA7ipo — Hike 5120 kM. 3emras kopa OTHEnseTcs OT MAHTHH B OOJBIIMHCTBE CIy4acB
JIOCTAaTOYHO PE3KON CeMCMUYECKOM rpaHuIleil - MoBepXHOCThI0O MoxopoBuunua (COKpamieHHO M
oxo0, i M). CelicMUYeCKMM METOJOM B BEPXHEH MAHTHHU BBISIBICH CJIOM OTHOCHUTEIHHO MEHEE
TUTOTHBIX, KaK OBl «pa3MATYEHHBIX» TOPHBIX TOpOA - acTeHocdepa.B atom croe Habmromarorcs
MOHIKEHUE CKOPOCTH CEHCMHUECKHX BOJH, OCOOCHHO MOMEPEUHbIX, U TOBBIIICHHUE 3IEKTPUUECKOM
MPOBOJIMMOCTH, YTO CBHJICTEIHCTBYET O MEHEE BSI3KOM, 0oJiee MIACTUYHOM COCTOSIHHH BEIIECTBA -
Ha 2-3 mopsiika HIKE, YEM B MOKPBIBAIONIMX M MOJACTUIAIOIIMX closAx MaHTuH. [Ipeanomnaraercs,
YTO ITH CBOMCTBA CBSI3aHBI C YaCTUYHBIM IUTaBlieHHEeM BemectBa MaHTHH (1-10%) B pe3ymbrare
0os1ee OBICTPOTO MOBBIIICHUS TEMIIEPATYPHI, HEXKENN JaBICHUS C YBEIHMUEHUEM ITyOUHbI. Bs3kocTh
acTeHoc(ephl CYIIECTBEHHO H3MEHSETCS KAaK B BEPTUKAJIBLHOM, TaK M B TOPHU30HTAIHLHOM
HaIpaBJICHUH, U3MEHSIETCS U €€ MOIIHOCTh. AcTeHoc(epa pacnojiaraeTcs Ha pa3jIMyHbIX [IyOHHAX:
mox KoHTHHeHTaMu - oT 80-120 mo 200-250 xm, mox oxkeanamu - oT 50-70 mo 300-400 kM. Ona
Han0oJiee YeTKO BhIpaKEHA W MPUIOAHATA, MecTaMu 110 ryoun 20-25 kM U MeHee, moj Hanbosee
MOJBMKHBIMUA 30HAMHU 3€MHOW KOpPBI W, HANpOTWB, clab0 BBIpaKEHA W OMYyIIeHa Moj Hamboiee
CITOKOMHBIMU y9aCTKaMU KOHTHHEHTOB (IITuTaMu 1argopm). ActeHocdepe MpUHAIISKUT O0bIIast
PO B NIYOMHHBIX T€OJIOTHYECKHUX Iporeccax. TBepplil HalacTeHOC(HEPHBIH CI0H MAaHTUN BMECTE
C 36MHOU KOPOH Ha3bIBAETCS JTUTOCHEPOil.

CpenHsisi TUIOTHOCTh 3€MIIM, 1O TPAaBUMETPUUYECKUM JaHHBIM, COCTaBIseT 5,5 T/cM
[[1OTHOCTh TOPHBIX TOPOJ, ClIAralIIMX 3EMHYI Kopy, Kojebmercs ot 2,4 mo 3,0 r/cm
CormnocrapiieHUe 3TUX 3HAYEHUN CO CPEHEN TUIOTHOCTHIO 3€MJIM MPUBOAUT K MPEATIOI0KEHHUI0, YTO
C MIyOMHOW NOJKHO HAOMIONAThCsl yBETMYEHHUE TUIOTHOCTU B MaHTHH U sape 3emin. Cuuraercs,
YTO B HAJ acTeHOC(EepHON YaCTH MaHTUHU HIDKE TPaHHIBI MOXO MOPOIBI 3HAYMTEIHHO IJIOTHEE.
[Ipu mepexone OT MaHTHH K SAPY MPOMCXOAMT CKauoK TIOTHOCTH 10 9,7-10,0 r/cM?, 3atem oHa
TIOBBIIIAETCS U BO BHYTPEHHEM sijipe cocTasnser 12,5-13,0 r/em?.

PaccunTaHo, YTO YCKOpPEHHE CHJIbI TSKECTH M3MeHseTcs oT 9,82 M/c? y MOBEpXHOCTH J0
MaKCHUManbHOTO 3HaueHus 10,37 m/c? B ocHOBaHMM HukHeil ManTum (2900 kM). B sxpe yckopeHune
CHJIBI TSDKECTH OBICTPO TafaeT, J0Xoas Ha rryonHe okono 5000 km 1o 4,52 M/c?, nanee Ha ryouHe
6000 kM magas mo 1,26 m/c?, a B LEHTPE - 10 HYJIA.

N3BecTHO, uTO 3eMiis MpeaCcTaBsieT cO00M Kak Obl THTAHTCKUN MarHUT C CHJIOBBIM ITOJIEM
BOKpPYT. B coBpeMeHHYI0 310Xy MarHUTHBIC MOJIF0Ca 3EMITH PACIONOKEHBI BOIIM3H TeorpapuaecKux
MIOJIFOCOB, HO HE COBMAJNAIOT C HUMU. B HacTosiliee BpeMsi MPOUCXOXKIEHNE [NIABHOIO MAarHUTHOTO
moJisi 3eMJIM 4Yallle BCEro OOBSACHSIOT C MOMOMIBI0 JUHAMOTEOpHUYECKOW KoHmenuuu DpeHkens-
Dnb3accepa, COMIACHO KOTOPOM HTO TI0J€ BO3HUKAET B pe3ylbrare JEUCTBUS CHUCTEMBI
AIIEKTPUUECKUX TOKOB, BHI3BAHHBIX CIIOHBIMH KOHBEKTHUBHBIMH JIBUJKEHUSIMHU B >KUJKOM BHEIIHEM
aape npu BpauieHuu 3emin. Ha oOmmii oH MarHUTHOTO MOJISE HAKJIAJbIBAETCSl BIUSHUE TOPHBIX
MOPOJI, KOTOpBIE coaepkar (eppOMAarHUTHBIC MUHEpAJbI, 3ajJeralollie B BEPXHEH YacTH 3eMHOMU
KOpBI, B pe3yJIbTaTe 4Yero Ha MOBEPXHOCTH 3eMJIM 00pa3yloTCs MarHuTHble aHoMaianu. OcraTouHas
HAMarHWYEHHOCTh TOPHBIX MOPOJ, COMEpKauX (heppOMarHUTHBIC MUHEPAJbI, OPUEHTUPOBAHA, KaK
MarHuTHOE Toyie 3eMJId, CYIIECTBOBaBIIee B TEpHOA UX oOpazoBanms. MccinemoBaHusi 3TOM
HaMarHM4eHHOCTH MOKa3aJld, YTO MarHUTHOE T0Jie 3eMJIM HEOJIHOKPATHO UCIBITHIBAJIO HHBEPCUU B
XOZIE TEOJIOTMYECKOM HMCTOPUU: CEBEPHBIM IOJIOC CTAHOBWIICS FOKHBIM, 4 FOKHBIM - CEBEPHBIM.
[[lkany MarHUTHBIX HWHBEPCUUA MCHOJB3YIOT I COIMOCTABICHHUS] TOJI[ TOPHBIX TOPOI U
ONpeIETIeHUs UX BO3pacTa.

Jlis TOHUMaHUS TIPOIECCOB, MPOHUCXOASIINX B TIYOMHAX 3eMid, BaKHBIM OKa3aJcs
BOIIPOC TEIUIOBOTO MOJIS IJIaHEThl. B HacTosdIee BpeMs BBIIEIAIOT JIBA UCTOYHHKA TEIUIa 3eMIIH -
Comanie u Hempa 3emmm. [IporpeBanme ConHIleM pacmnpocTpaHsieTcss Ha TIIyOWHY, He
npeBbrmaronyto  28-30 M. Ha HekoTopoil TiyOWMHE OT TMOBEPXHOCTH pAclojaraercs IoscC
MOCTOSSHHOW TEMIIEpaTypbl, PAaBHOW CPEIHETOAOBOW TEMIIEpAaType AaHHOM MECTHOCTH. Tak, B
Mockse Ha myouHe 20 M HaOmrofaeTCsl MOCTOSHHAS Temreparypa, paBHas +4,2 °C, a B Ilapwmxke
+11,83 °C na rmyoune 28 m. Hike mosica MOCTOSIHHOM Temreparypbl HaOMIONEHUSIMH B IIAXTax,
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pyIHHKaX, OypOBBIX CKBa)KMHAX YCTAHOBIIEHO TIIOBBIICHHE TEMIEpaTypbl C TIIyOMHOH, 4TO
00yCJIOBJI€HO TEIJIOBBIM MMOTOKOM, MOCTYHAIOIINM U3 HEelp 3eMIIH.

Cpennee miga 3emid 3HAYEHME BHYTPEHHEIO TEIUIOBOIO IOTOKAa - okojo 1,4-1,5
MKKaJl/cM’B CeKyHy. YCTaHOBJIEHO, YTO TEIIOBOM MOTOK 3aBUCUT OT CTEINEHH MOJBMKHOCTH KOPbI
Y HHTEHCUBHOCTHM 3HJIOTEHHBIX (BHYTPEHHMX) IIpolLeccoB. B mpenenax CHOKOWHBIX paiiOHOB
KOHTUHEHTOB €ro 3HaYeHHE HECKOJbKO MeHblle cpenHero. CyllecTBeHHbIE KOJIeOaHUs TEMIOBOTO
MIOTOKA XapaKTepHBI I TOpP, HA OOJIbIICH YaCTH OKEAaHWYECKOTO JTHA TETJIOBOM MOTOK MOYTH TaKOH
e, KaKk Ha MaTepUKOBBIX paBHHUHAX, HO B Ipe/ieiaxX TaK Ha3bIBa€MbIX PU(PTOBBIX JOJUH CPEAUHHO-
OKCaHCKUX XPeOTOB YBEIMUYMBAETCS WHOTrNa B 5-7 pa3. BricOkue 3HaueHHUs TEIUIOBOTO IMOTOKA
OTMEYEHBI BO BHYTpeHHUX obnacTsax KpacHoro mopsi.

HcTouHMKM BHYTPEHHEH TEIUIOBOM 3HEPrMM 3€MJIM €lle HEAO0CTaTOo4HO H3ydeHbl. Ho
OCHOBHBIMH CUHTAIOTCS: 1) pacmaa paguoakTUBHBIX 3JEMEHTOB (ypaHa, TOpHsl, KaIHs U JIp.); 2)
rpaBuTaniMoHHas AuddepeHnumays ¢ nepepacrpeaeieHueM Marepuaia 1o MIOTHOCTH B MAaHTUU U
A7Ipe, CONMPOBOXKIAIOIIAsICS BbIIETICHHEM TeruoThl. Habmionenus B pyqHUKaX, MaxTax U OypOBBIX
CKBa)XMHAX CBHUJIETEIBCTBYIOT O MOBBIIICHUU TEMIIeparypsl ¢ TIyOMHOM. J[s ee XapaKTepuCTUKU
BBEJICH N€OTEPMUYECKUI I'PAIUEHT - HApACTaHHE TeMIEeparypsl B rpaaycax Llenbcus Ha enquHuIy
1yOuHbl. Ero 3HaueHWs pa3nuyHbl B pasHBIX MecTax 3eMHOro mapa. CpemHuM cuuTaercs
npumepHo 30 °C Ha 1 kM, a KpaiiHue 3HAYCHHS TUaria3oHa pa3IuvaroTcs Oosee yeM B 25 pas, uTo
OOBSICHSACTCSI ~ Pa3IMYHOM  HHAOTEHHOM  aKTUBHOCTBIO  3€MHOW  KOpbl W pa3jiMyHOU
TETJIOTPOBOIHOCTHIO TOPHBIX TTopoa. Hanbombimmii reorepmudeckuii rpaauent, papasiid 150 °C Ha
1 kM, ormeuen B mrare Operon (CIIA), a naumensmmii (6 °C Ha 1 kM) - B KOxHo#t Adpuke. B
Konbckolt ckBaxkmHe Ha TiyomHe 11 kM 3apeructpupoBaHa Temmeparypa oxoio 200 °C.
Haubonpime 3Ha4eHNs rpaJueHTa CBSI3bIBAIOT C MOJIBUKHBIMH 30HAMU OKEAaHOB M KOHTHHEHTOB, a
HauMEHbIINE — C Hanbojiee YCTOMYMBHIMM M JPEBHUMHU y4aCTKaMU KOHTHHEHTAJbHOW KOPBI.
W3meHenune Ttemmeparypsl ¢ DIIyOWHOW ONpEAEIeHO BeChbMa MPHUOIM3UTENBHO MO KOCBEHHBIM
JTaHHBIM. {7151 3eMHOI KOpBI pacyeThl TeMIepaTyp OCHOBBIBAIOTCA IVIaBHBIM 00pa3oM Ha JTaHHBIX O
TETJIOBOM IOTOKE, TEIIONPOBOAHOCTH TOPHBIX MOPOJ, TEMIIEPAType JIaB, HO I OOJIBIINX IITyOUH
TaKue JaHHbIE OTCYTCTBYIOT, U COCTaB MaHTHUHU U spa TOYHO HewsBecTeH. lIpenmomaraercs, 4ro
HIDKE acTeHoc(ephl TemIeparypa 3aKOHOMEpPHO IOBBIIIAETCS MPU 3HAYUTEIHHOM YMEHBUICHUU
re0TepMUYECKOTO IPaJUeHTA.

Ha ocHoBe npencTaBieHuil 0 TOM, 4TO SAPO COCTOUT INIaBHBIM 00pa3oM M3 xkKelne3a, ObUIH
IIPOBEJICHBl PACYETHl €r0 IUIABJICHUS HA Pa3JUYHbIX TI'PAHULAX C YYETOM CYILIECTBYIOIIETO TaMm
naBneHus. [lomydeHo, yTo Ha rpaHUIE HIDKHEM MaHTUU UM s/ipa TeMIlepaTypa IUIaBJICHUS Kele3a
nomkHa 0eiTh 3700 °C, a Ha rpaHuIle BHEITHEr0 U BHyTpeHHero spa - 4300 °C. U3 storo nemaercs
BBIBOJI, UTO C (PM3MYECKOW TOYKH 3peHHUs Temrmeparypa B sape cocrasiser 4000-5000 °C. s
CpaBHEHUS MOXKHO yKa3aTh, 4TO Ha nmoBepxHocTH ConHua temneparypa 4yth Menbine 6000 °C.

Kocuemcst Bompoca 00 arperaTHoM COCTOSHUMHM BemiectBa 3emud. CyHTaercs, 4YTO
BEIIECTBO JUTOC(Ephl HAXOAUTCA B TBEPAOM KPHUCTAIIMYECKOM COCTOSIHUHU, TaK KaK TeMIieparypa
IIPY CYILLECTBYIOIINX JABJICHUSAX 3€Ch HE TOCTUIaeT TOUKH IuiaBiaeHus. OTHaKO MECTaMU U BHYTPHU
36MHOM KOpBl CEWCMOJIOTM OTMEYAlOT HAJIW4YME OTHEJIbHBIX HHU3KOCKOPOCTHBIX  JIMH3,
HATIOMUHAIONMX acTeHocepHbiit cinoi. [lo ceficMuueckuM IaHHBIM, BEIIECTBO MAHTHUU 3EMIIH,
yepe3 KOTOPYIO IMTPOXOAAT Kak MPOJOJIbHBIE, TaK U MONEPEYHbIE CEICMUYECKHUE BOJIHBI, HAXOINUTCS B
3 PeKTUBHO-TBEPIOM COCTOSHUU. [Ipy 3TOM BemEeCTBO HMKHEW MaHTHM, BEPOSTHO, HAXOIUTCS B
KPUCTAJUIMYECKOM COCTOSIHMM, IIOCKOJBKY CYLIECTBYIOUIEE B HHX JIABJIICHHE NPENSATCTBYET
riaBieHuto. Tonbko B acteHocdepe, Te CKOPOCTH CEHCMUYECKUX BOJH MOHMKEHBI, TEMIIEpaTypa
npulnmkaeTcs K Touke uiaBneHus. [lpeamnonaraercs, 4To BemecTBO B aCTEHOCPEPHOM CIIOE MOXKET
ObITh B aMOP(HOM CTEKJIOBUIHOM COCTOSHUH, a 4yacTh (MeHee 10%) maxe B pacIUIaBICHHOM.
[eopusnueckre naHHBIE, a TaK)Ke OYarM Marmbl, BO3HHMKAIOUIME Ha PAa3JIMYHBIX YPOBHSIX
acTeHOC(EpHOTO CJI0s, YKa3bIBAlOT HAa HEOJHOPOAHOCTh M PacCIOEHHOCTh acTeHochepbl. UTo
KacaeTcsl COCTOSIHUA BeIllecTBa B sApe 3eMiH, TO OOJBIIMHCTBO HCCIENOBAaTele CUMTAIOT, YTO
BEIIECTBO BHEUIHETO Spa HAXOAUTCS B JKUIKOM COCTOSHHUHU, a BHYTPEHHEE PO — B TBEPIOM,
IIOCKOJIBKY MEpeX0oJ OT MaHTUHU K SApPY CONPOBOXKAAECTCS PE3KUM CHHXKEHHEM CKOPOCTH
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IIPOJOJIBHBIX CEMCMUYECKHUX BOJIH, a ITOIIEPEYHBIE BOJIHBI, PACIIPOCTPAHSIOIIMECS TOJIBKO B TBEPAOM
cpene, B HEro He BXOIAT.

Bomnpoc 2. BemecTBeHHbI COCTAaB ¥ CTPOEHUE 3eMHOM KOPbI

AHanmu3 XUMHYECKOTO ¥ MHUHEPaJbHOTO COCTaBa 3€MJIU UMEET CYIICCTBEHHBIN
TEOPETUUECKUI U MPAaKTUYECKUN MHTEPEC: OH MOXKET MPUOTKPHITh MHOTHE TailHbl 00pa3oBaHUs U
HBOJIIOLIMY HAIIEH TUTAHETHI M AaTh K04 K Ooiee 3 (EeKTUBHOMY MOMCKY MUHEPAITBHBIX PECYPCOB.
O cpeanem cocTtaBe 3eMJIM CyAST MO BEUIECTBY, M3 KOTOPOTO COCTOSIT METEOpPHUTHI, TaK Kak
CUMTAETCS, YTO MMEHHO W3 3TOT0 Marepuaia B CBOE BpeMs MPOM3ONUIN TutaHeThl COTHEYHOM
CUCTEMBI, B ToM uncie 3emis [12, 24, 27, 35 u np.]. Beigenstor kamernsie (97,7% Bcex HaXo0K),
xene3okamennbie (1,3%) u xenesnbie (5,6%) MereopuThl. VX XWMHUYECKHMI aHAIHU3 TO3BOJSIET
MPEINONoKUTh, YTO B cocTaBe 3emiu mpeobmamaer xkene3o (30-36%), xkucmopon (29-31%),
kpemuuit (14-15%) u maraumii (13-16%). Kpome TOro, KOMMYeCTBO CEphbl, HUKETS, AIOMUHUS U
KaJIbIUsl U3MEPSETCS eqUHUIIaMH ITPOLIEHTOB Kax/blil. Bee ocTanbHble aeMeHThl IPUCYTCTBYIOT B
KOJIM4YeCTBE, MeHbIeM 1%.

Haubonee mocToBepHbIE CBEICHUS UMEIOTCSI O XUMHYECKOM COCTaBE CaMOW BepXHEH 4acTH
3eMHON KOpPBI MaTepPUKOB, TOCTYITHOM JJIsi HETIOCPEICTBEHHOTO Ha0MoaeHus u aHanuza [12, 24, 27,
35 u np.]. IlepBole nanHble ObLTM OomyOiMKOBaHBI B 1889 I amepukanckum yueHbiM @. Knapkom,
KOTOPBI TONYyYMJI MX Kak CpeaHue apudmMeTHueckue MMeEBIINXCS B ero pacnopsbkeHun 6000
pe3yabTaTOB XMMHUYECKOTO aHallM3a pa3iMuHbIX TOPHBIX MOpolA. B manmpHeiiieM 3TH JaHHbIE
YTOUHSITUCh. B cocTtaBe 3eMHON KOpbl Hamboyiee pacmpOCTPaHEHBI CIEAYIOIME BOCEMb
XUMHYECKHX 3JIEMEHTOB, COCTABISIIOIIMX B cymMMme cBhie 98% mo Becy: kuciopon (46,5%),
kpemuuit (25,7%), xene3o (6,2%), kanbiwmii (5,8%), marawii (3,2%), Harpuii (1,8%), kamuit (1,3%).
Eie nsaTh 3eMEHTOB coaepKarcsi B 3¢eMHOW KOpe B KOJIMYECTBE JECATHIX J0JIEH MPOLEHTAa: TUTaH
(0,52%), yrnepon (0,46%), Bogopox (0,16%), mapraner (0,12%), cepa (0,11%). Ha Bce ocTanbHbie
3JIEMEHTHI TpuxoauTces okoio 0,37%.

B 1924 r. HopBexckuil wuccienosarens B.M. TonpaAmMHUT DOpeuIOKHT  HIMPOKO
HCIIOJIb3YEMYIO U B HACTOAIIEE BPEMsI T€OXUMHUYECKYIO KiIacCU(PUKAIMIO XUMUYECKUX AIIEMEHTOB,
pa3IeNuB UX HA YEThIPE TPYIIIIbL:

¢ cunepodunpHas rpynmna XUMAYECKUX 3JIEMEHTOB BKJIIOUAET B ce0sl 3JIEMEHThI ceMeicTBa
JKelle3a, ITUIAaTUHOBBIE MeETaulbl, a Takke MonubOaeH u peHuil (Bcero 11 smemeHTOB), TO
FeOXUMHUYECKUM OCOOEHHOCTAM OJIM3KUE JKEee3y;

¢ muToUIBHBIE AIIEMEHTHI COCTABISIOT TPYNNy U3 53 SJIEMEHTOB, COCTABIISIFOIIMX
OCHOBHYIO MacCy MHHEPAJIOB 3eMHOM KOpHI (JIUTOC(hEphl): KPEeMHUH, TUTAH, IIMPKOHUM, PTOP, XJI0D,
AJFOMUHUN, HATPUI, KA, MarHui, KanbUUW U T.11.;

¢ xanmpkouibHAs TPyNNa XUMUYECKUX DJIEMEHTOB IIPE/ICTaBlIeHa Cepoil, CypbMOH,
BHUCMYTOM, MBIIIBSIKOM, CETICHOM, TEIUTYPOM U PSJIOM TSXKEIbIX I[BETHBIX METAJUIOB (MeIb U Ap.) -
Bcero 19 sneMeHTOB, CKIOHHBIX K 00pa30BaHUIO MPUPOAHBIX CYIb(UIOB, CEICHUIOB, TEIITYPUAOB,
cynbdocosied ¥ WHOTJA BCTPEUAIONIMXCS B CAMOPOJHOM COCTOSSHHH (30J10TO, cepedpo, pTyTh,
BHUCMYT, MBIIIBSK U JIp.);

¢ K arMOQWIBHOW TpyIlie MPUYUCICHBl XUMHYECKHE O3JIEMEHTHI (a30T, BOIOPOI,
OnaroposiHble ra3bl), TUIIMYHBIE 71 3eMHON arMoc(epsl, B COCTaBE KOTOPOH OHU MPUCYTCTBYIOT B
BUJIE CBOOOIHBIX aTOMOB HJIA MOJICKYI.

3eMHYI0 KOpY CllaraioT pasHble TPYIIBI TOPHBIX MOPOJ, PA3IUYAIONINXCS YCIOBUSMU
oOpa3oBaHusi U COCTaBOM. [OpHBIE MOPOABI MPEACTABISAIOT COOOM MUHEpPATbHBIC arperarsl, T.C.
ONpe/IeIEHHOE COueTaHue MUHEpaNoB. Muneparamu Hazvleaom NPUpPOOHble XUMUYECKUe
COeOUHeHUsI UMU CAMOPOOHble XuMUdecKue JleMeHmbl, KOmopvle BO3HUKIU 8 pe3yibmame
onpeodeneHnbIX QQUBUKO-XUMUYECKUX NpOYecco8, HNPOMEKarwjux 6 3eMHOU Kope U Ha ee
nosepxHocmu. BOIBIIMHCTBO MHHEPATIOB MPEACTABISIET COOOM KPUCTAILTMYECKUE Tena, W JIHIIb
HEMHOTHE W3 HUX - aMmopdubie. POpMbI NPUPOAHBIX KPUCTAIIIOB Pa3HOOOPA3HBI M 3aBHUCSIT OT
3aKOHOMEPHOTO PACIOJIOKECHHSI B TPOCTPAHCTBE MHUKPOYACTHUI[ — AaTOMOB, HOHOB, MOJEKYI,
00pasylomux CTPYKTYpPY KPHUCTAJUIOB, WJIH WX KPUCTALUIMYECKYIO (TPOCTPAHCTBEHHYIO) PEIIETKY.
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Hns  dopmupoBaHus STOH CTPYKTypbl OOJNBIIOE 3HAau€HHE HMMEIOT (DU3UKO-XMUMUYECKHE H
TepMOIUHAMUYECKue ycaoBus. Tak, rpaguT — caMblii MATKUN (TBEpAOCTh 1) MuHEpas - 0Opazyer
TabJIUTUYaThle KPUCTAJUIBI, a ajiMa3 - caMblid TBepAbl MuHepan (TBepaocTh 10) - mmeer camyio
COBEPIICHHYIO KYOMYECKYIO TPYNIy CHMMETpUHU. Takas pa3HHUIlA B CBOMCTBAaX CBsA3aHA C Pa3HUIICH
B PaCIOJI0KEHUH aTOMOB B KPUCTAJTMUYECKON PEIIEeTKE.

B mnacrosmee Bpemsi um3BecTHO Oosnee 2500 mTpUPOAHBIX MHHEPAIOB, HE CUWTAS
pasHOBHUIHOCTEH, HO TONbKO HeMmHOrue (okoio 50) - mopomooOpasyromue - y4acTBYIOT B
00pa30BaHMM TOPHBIX MOPOJI, CIAraloUINX 3eMHYI0 Kopy. OcTanbHble MUHEPAJbl B TOPHBIX OpOJaX
BCTPEUAIOTCS B BHJC HE3HAYUTENBHBIX NPUMECEed M Ha3bIBAIOTCS aKLIECCOPHBIMH MHUHEpPaJaMHU.
Knaccudukarnus MuHEpaaoB OCHOBaHAa Ha UX XMMHYECKOM COCTaBE M KPUCTAJUIMUECKON CTPYKTYypE.
I'maBneiimme noporoodpasyonme u pyIHble MUHEpabl O0bEAUHSAIOTCS B HECKOJIIBKO MUHEPAIbHBIX
KJIACCOB:

{ caMOpOIHbIE ITEMEHTHI: CAMOPOIHOE 30JI0TO, cepedpo, Melb, MaTuHa, rpaduT, anmas,
cepa;

¢ cynbGUABI: TUPUT, XaTBKOIUPUT, TATICHUT, KUHOBAPH;

0 ranouaHBIC COCTUHECHUS: TAUT (TOBApEHHAS COJIb), CHJIbBHH, KAPHAJTUT U (IIFOOPUT;

0 OKCHIBI W TUAPOOKCHIBI: KBapll, OMajl, MarHETUT (MAarHUTHBIN >KENE3HSK), TeMAaTHT,
KOpPYH/I, TUMOHHUT, T€TUT;

¢ xapOOHATHI: KaJbIHUT (M3BECTKOBBIH IIMAT), MPO3pauHasi pa3HOCTh KOTOPOTO HAa3bIBACTCA
MCJIaHJICKUM HITaTOM, J0JIOMMT;

¢ hocdarsr: anarut, pochopur;

O cymbdarpl: THIIC, aHTUIPUT, MUPAOUIUT (TJIayOepoBa COJIb), OapuT;

O Bonb(pamatsl: BOJIbPPaMUT;

O cunuKaThl: KBapll, OJIUBUH, OEpHILI, MUPOKCEHBI, poroBas 0OMaHKa, CIIONbI, 3MEEBUK,
TaJbK, TIAyKOHHUT, MTOJIEBHIC IITATHI.

OcoObIii KJTacC MHUHEPAJIOB COCTABISIIOT CHUJIMKAThl. B 3TOT Kiacc BXoasaT HauOolee
pactpocTpaHeHHble B 3eMHOM Kope (Oomee 90% mo Becy) MHOpOmOOOpasylomue MUHEPAbI,
Ype3BbIYANHO CIIOXKHBIE IO XUMHUYECKOMY COCTaBY M YYacTBYIOUINE B CTPOCHUH BCEX THIIOB FOPHBIX
1opoA, B TMEPBYIO OYepeab MarMaTHYecKux u meramopuuecknx. OHU COCTaBISIOT MPUMEPHO
TpeThb BCEX M3BECTHBIX MHHepasioB. MHorma B cuiIMKarel BKIO4alOT KBapl. OCHOBY
KPHUCTAJUINYECKOM PEIIETKH CUIIMKATOB COCTABIISIET MOHHAS YeThIpeXBasleHTHas TpynnupoBka SiO4.

Eme npeBHMe pyaokombl MOAMETHJIM, YTO B PYIHBIX MECTOPOKICHHUSIX OTIEIbHbBIE
MHUHEpaJIbl BCEI/ia BCTPEYaroTcsi coBMecTHO. COBMECTHOE HAXOXKJECHHE MHHEpaJIOB 0003HAYaeTCs
TEPMUHOM «IIapareHe3ncy» UM «IapareHesy (rped. «mapay - Bosie, noasne). s kaxaoro mpoiecca
MHUHEpaJIo00pa3oBaHMs XapaKTepHbl CBOM 3aKOHOMEpHBIE COYETaHHs MHMHEpalioB. B kauecTBe
IPUMEPOB TapareHe3nuca MOXHO MPHUBECTH KBapIl M 30JI0TO, XAJIbKOMUPUT U CepeOpsiHbIE PYIBL.
3HaHue TapareHe3uca MHHEpAJIOB OOJerdaer 3ajady IOMCKA IOJIE3HBIX HCKOMAeMbIX M0 HX
cnyTHUKaM. Tak, COyTHHUK anMa3a mupon (pa3HOBUAHOCTH TpaHara) MOMOT B CBOE BPEMS OTKPBITh
KOPEHHbIE MECTOPOXKJICHUS aIMa30B B SIKyTuu.

OmnpeneneHHoe COYETaHNE MUHEPAJIOB, KaK YKa3bIBAJIOCh BhIIIE, 00pa3yeT 2opHble nOpoObl
- NpupoOHvle azpecamvl MUHEPANO8 0Oonee UNU MeHee HNOCMOAHHO20 MUHEPAIoSUYecKo2o U
XUMUYECcKo20 cocmasa, oopasyrowue camocmosmeibHvle 2eojlocuieckue meia, ciazaruue 3eMHy0
kopy. Popma, pa3Mepbl U B3aMMHOE pAaCIOJIOKCHHE MHHEPAIbHBIX 3€peH O00YyCIOBIMBAIOT
CTPYKTYPY M TEKCTYpY ropHbIX nopoa. Criararoiue 3eMHYI0 KOpY TOpHbIE TOPO/Ibl B OOJILIIMHCTBE
CBOEM IIPE/ICTABIIAIOT arperar MHOTUX MHHEPAJIOB, PEXKe OHU COCTOST U3 3epeH OJHOI0 MUHEpaa.
MuHepaapHBI COCTaB, CTpOCHHE U (OPMBI 3ajieraHus TOPHOW TOPOMIBI OTPAKAIOT YCIOBHS €€
o0pa3oBaHMs.

[To npoucX0oXIEHUIO TOPHBIE TOPOABI PA3ACNSIOT Ha TPU FPYIIIIbL:

1) maemamuyeckue TOpPHBIE TIOPOABI, OOpa3ylomIMecs B  PeE3yJAbTaTe BHEAPCHUS
(MHTPY3UBHBIC TIOPOIBI) B 3€MHYIO KOPY WJIM M3BEP)KCHHS HAa TOBEPXHOCTHh Marmbl (3d(y3uBHBIC
nopoabl). M3nuBmiascs Ha MOBEPXHOCTh Marma HasbiBaeTcsl jJaBoid. C MarMaTu4ecKUMH CBSI3aHBI
MHOTHE MECTOPOXKJIEHUSI METAJIMYECKUX MOJIE3HBIX MCKOMAEMBIX, a TaKXe amaTuToB, ajJMa3oB U
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T.1.;

2) ocadounble TOPHBIE TIOPOIBI, OOpA30BABINHMECS TIPH OCAWKICHUM pa3pylICHHBIX
MarMaTH4ecKuX MOPOA M HEKOTOPBIMU JPYTMMHU MYTSIMH B OKEaHe, MOpPsIX, 03epax U pekax. B ux
COCTaBe BBIIEISAIOT OOJIOMOYHBIE, TIMHUCThIE, XUMHUYECKHE W oOpraHoreHHnle. Kak mosie3Hble
MCKOIIaeMbIe UMEIOT 3HAYCHHE CIICNYIOIINE 0CaJ0YHbIe TOPOILL: HEPTh, a3, yroib, TOPd, OOKCUTHI,
dbochoputsr u ap.;

3) memamopghuueckue TOPOIBI, T.€. NMPEOOPA3OBAHHbIE M W3 MarMaTHMYeCKUX, U U3
ocanouHblx. B meramopdpuueckux — yciaoBHSX — (QOPMHPYIOTCS  JKEJE3Hble,  MEJIHBIE,
MOJUMETAUTNIECKUE, YPAHOBEIE U IPYTHE PYIbI, a TaKKe TpaduT, AparolieHHbIe KAMHU, OTHEYOPHI
u Tn. WHorma w3 rpynmbsl MeTaMOp(UYECKUX BBIIEISIOT Kak CaMOCTOSITENbHBIN Kiacc
METacOMaTHYECKHe TOpPHBbIE MOPOJbI, 00pa30oBaBIIMECS B pe3yJabTare MeTacoMaru3Mma - Ipolecca
3aMEeUICHUs] OJHUX MHUHEPAJIOB APYTUMHU C CYIIECTBEHHBIMH M3MEHEHHMSIMH XMMHYECKOTO COCTaBa
TOPHOU MOPOJIbI, HO C COXpaHEHUEM €€ 00beMa U TBEPJIOTO COCTOSIHUS MPHU BO3ACHCTBUU PACTBOPOB
BBICOKOM XUMUYECKON aKTUBHOCTH. [IpH 3TOM MPOUCXOIUT MUTPALIAS XUMHUUECKUX JIEMEHTOB.

W3 ocafodHbIX, MarMaTHYeCKUX U METaMOP(HUUIECKUX TOPHBIX MOPOJI, 3aJICTAIOIINX BBIIIE
rpanuibl Moxo, coctout Bcsi 3eMHas kopa. COOTHOIIEHHE pa3jMYHbIX THUIIOB TOPHBIX MOPOJI B
COCTaBe KOPBI M3MEHSETCS B 3aBUCHUMOCTU OT penbeda 3eMiIM M TeOIOTUYECKOW CTPYKTYphl. B
npefenax KOHTHHEHTa BBIACNSAIOTCA PaBHUHBI M TOpHBIE O0NAacTH, B OKeaHaX — IIOJIBOJIHBIC
OKpauHbI MaTeprkoB (1enbd 10 rryonHbl 0koso 200 M, KOHTUHEHTATBHBINA CKIIOH C MTOIHOXKUEM 0
r1youH 2,5-3,0 kM), Joke (¢ mpeobdaagaronuMy riTyonHaMu 4—6 KM), TITYOOKOBOIHBIE KeEJIO0OBI (110
10-11 kM u Gonee) U CpeTUHHO-OKEAHCKUE XPEOTHI.

OOBIYHO BBIIENSIOT YEThIPE IIABHBIX THIA 3€MHON KOPbI: KOHTUHEHTAJIbHBIN, OKEaHCKUH,
CyOKOHTHHEHTANbHBIN U cyOokeanckui [10, 12, 30, 35].

Konmunenmanvnoui mun 3eMHOW KOpBI MMEET Pa3IUYHYI0 MOIIHOCThH (TONIIUHY): B
npe/enax KOHTUHEHTAIbHBIX paBHUH — m1aT@opm - 35-40 KM, B MOJIOJIBIX TOPHBIX COOPYKCHHSX -
55-70 kM. MakcumanbHast MOITHOCTH (0KoJ10 70-75 kM) ycTanoBieHa noj ['umanasmu u Augamu. B
CTPOSHUU KOHTHHEHTATBHOW KOpBI YYaCTBYIOT J[B€ TJIABHBIC YAacTH: OCAJOYHAs, COCTOAIIAS M3
OCAQIOYHBIX  TOPHBIX  TOpPOJ;  KOHCOJHMIMPOBAaHHAs,  CJIOXKEHHass  MarMaTU4ecKUMU U
MeTaMOpUYECKUMU  TOPOAaMHU,  KOTOpas  OOBIYHO  pa3fenseTcs  Ha  TPaHUTHBINA
(TpaHUTOTHEWCOBBIN) M 0a3anbTOBBIA (TPaHYINTO-0a3abTOBBIN) CioW. [l BCeX CIIOEB 3eMHOMU
KOpBI XapaKTepHa MepeMeHHasi MOITHOCTh. Tak, MOITHOCTh OCaJOYHOTO CJIOS KOJeOneTcs OT Hyls
(Ha muTax - banTuiickom, AJTZaHCKOM W ZIp.) 0 5 KM B Mpeaernax KOHTHHEHTAJIbHBIX PaBHUH H
TOJILKO B KPYIHBIX MPOrudax KOHCOJNUAMPOBAHHON KOphl yBennuuBaercs 10 8-10 kM u Goiee. B
OPOTEHHBIX O0JIACTAX B MPEATOPHBIX W MEXTOPHBIX Mporubax AToT ciiod mocturaer 15-20 k.
MoIHOCTh TPaHUTHOTO clios u3MeHseTcss oT 10 10 25 KM B 3aBUCHMOCTH OT OOIICH MOIIHOCTH
36MHOM KOpPBI, HA paBHUHAX OHA COCTaBIsET MpUMEpPHO 15-20 KM, B ropHbIX paiioHax - 20-25 kM.
BbazanbToBBIi ClOM Takke 00MagaeT M3MEHYHBOW MOITHOCTBIO - OoT 10-15 mo 20 kM B mpenmenax
mardopm u 10 25-35 KM B HEKOTOPBIX TOPHBIX COOPYKCHHSIX.

Okeanckuti mun 3€MHOM KOPBI, XapaKTepHbIM Mg Jio)ka MHPOBOro OKeaHa, pe3KO
OTJIMYAETCS OT KOHTMHEHTAJIBHOTO KaK MO MOIIHOCTH, TaK M MO cocTaBy. B HeM orTcyrcTByer
TPAaHUTHBINA CIIOH, a MOLTHOCTH Konebnercs oT 5 10 12 kM, B cpeaneM coctasiss 6-7 kM. CocTout
OH W3 TpeX CJI0eB: 1) MepBbIi (BEpXHUI) CIIOH PBIXJIBIX MOPCKHX OCaJIKOB MMEET MOIIHOCTH OT
HEPBBIX COTEH METPOB 10 | KM, pexe Oobiue; 2) BTopoi ci1oif umeeT MomHoCTh oT 1 10 1,5-3 kM.
[To manHbIM OypeHus, ciaoW MpeAcTaBlieH 0a3ajbTOBBIMU JIaBAaMHU C MOJYMHEHHBIMH MPOCIOSAMU
KPEeMHHUCTBIX M KapOOHATHBIX MOpOA; 3) TPETHil cloi MOIIHOCTBIO 3,5-5 KM MOKa HE MpOHACH
OypeHHeMm.

Cyboxeanckuti mun 3eMHOW KOPBI XapakTepeH Ui TIyOOKOBOAHBIX KOTJIOBUH OKPAaMHHBIX
W BHYTPEHHHX Mopel (rokHas koTioBuHa Kacrnmiickoro, YUepnoe, CpemmzemHoe, OXOTCKoe H
npyrue Mopsi). OCOOEHHOCTb CTPOEGHHS 3TOTO THIA 3€MHOM KOpbl — OOJbIIAs MOIIHOCTD
ocagouyHbIx opo (1o 4—10 kM, Mmectamu 10 20 km). [TogoGHOE CTpOCHHE KOPBI XapaKTEPHO U IS
HEKOTOPbIX IIyOOKMX BNAJUH Ha CyIle, HapuMep i LEeHTpalbHOM yacTtu Ilpukacnmiickoit
HU3MEHHOCTH (BIaIMHBI).
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CyOKOHTMHEHTAJIbHBIA THIT 36MHOM KOPBI XapaKTEpeH AJSl OCTPOBHBIX Iy (AJIEYyTCKOM,
Kypunbckoit u Ap.) U OkpauH MarepukoB. [lo cTpoeHHMIO OH OJM30K K MAaTePUKOBOMY THITY, HO
UMeeT MEHBIIYI0 MOIHOCTh (20—30 kM). OCOOEHHOCTHIO CYOKOHTMHEHTAIBHOW KOPbI OCTPOBHBIX
IYT SIBJSIETCS HEUETKOCTh Pa3JeNIeHUs CJI0€B KOHCOIUINPOBAHHOM KOPBHI.

[Tocnennue reopusnvecKkre JaHHbIC U MaTepUallbl YHUKAJIBHON cBepxriryOokoi Kosbckoii
CKBO)XHMHBI TTyOMHOH CBBIIE 12 KM IMO3BOJISIOT TOBOPUTH O ropasno 0oyiee CI0KHON CTPYKType
3€MHOM KOPBI M MHAYE NOJOMTH K UCTOJIKOBAHUIO CTPOCHUS 3€EMHOM KOPBI, CTUMYJIMPYS CO3AaHUE €€
HOBbIX Mogzeneid. Hanpumep, B wmomenu H.M. IlaBneHkoBOM KOHCONIMAMpPOBaHHAs 4YacThb
KOHTUHEHTAJIBHON KOPBI (HUKE OCAJOYHOTO CJI0s1) B OTJIMYME OT ONMMCAHHOW JBYXCIIOHHOW MOJeNnn
paszensercs Ha TpH ciosi. bonee Toro, mpencTaBieHHas IByXCIOHAas MOZeNb KOHCOIUIMPOBAHHOM
YacTU KOHTHHEHTAJILHOW KOPBHI C BBIJEJICHHEM T'PAaHUTHOTO M 0a3aJbTOBOTO CIIOEB OCIIAPHBAETCS
MHOTHMH  ceiicMosioraMu. [eodu3uveckne WCCIECIOBAaHUS  CBUICTEIBCTBYIOT O  TIOJHOM
HEOIPEAEICHHOCTH B IOJOXEHUM TPAaHUIBl MEXAY 3TUMHU CIOSIMH. OTO NOATBEPAMIM HTOTH
oypenust Konbckolt cBepxrimy0okol cKBaKWHEI. [1o mpenBapuTeIbHBIM CEHCMUYECKUM JTAHHBIM, 3Ta
CKBa)XMHA JIOJDKHA OblJIa BCKPBITH 0a3aJbTOBBIM CIIOM Ha TIyOWHE OKOJIO 7 KM, OIHAKO 3TOrO HE
MPOU30IILIO, OKa3aJloCh, YTO CeWCMUYecKash TpaHMIla MPOXOAUT BHYTPH OJHOOOpPA3HOM TOJIIM
MeTaMOp(HUIECKUX TOPOI.

DTO enie pa3 MOJYEPKHUBAET, UTO CTPOCHUE 3€MHON KOpPHI U 3e€MJIM B IEJIOM OTJIMYACTCS
OOJBIION CIIOKHOCTBIO M Pa3HOOOpa3WeM BCIEICTBUE PA3IMYHONW UCTOpUHU ee (popMUpOBaHMS U
pPa3IUYHOIO XapakTepa MpOTEKaloUX B Hell mpoieccoB. MHOroe emie OCTaeTcsi HESICHBIM,
0COOEHHO B MHTEPIPETAIMY BEIIECTBEHHOT'O COCTaBa HIXKHUX CII0E€B KOHTMHEHTAJIBHOM KOPBI.

Bomnpoc 3. I'uapocdepa nu armochepa 3emin

Tuopocghepa — 600nas obonouxka 3emnu, exnOuaOWas 6 cebsi 6CHO XUMUYECKU He
ceasannyio 600y. Boga npucyrcTByeT Ha 3emiie B TpeX (a3oBbIX COCTOSHUSAX: TBEPAOM, KUIKOM U
razoo6pasnom. U3 mouru 1,5 miapa km® obuiero odbema BoA ruapocdepbl 0kono 94% mpuxoauTcs
Ha MupoBoii okeaH, 4% — Ha noj3eMHble BOJbI (OONBIIYI0 UX YacTh MPEACTABISAIOT ITyOMHHBIE
paccoinsl), 1,6% -Ha JeIHUKHU U NOCTOSIHHBIE CHEra, 0koJ1o 0,25% - Ha MOBEPXHOCTHBIE BOJBI CYIIH
(pexu, o3epa, 6osoTa), OOIBIIAs YaCTh KOTOPBIX pacrosioxeHa B o3epax [1, 7, 14, 16, 19]. Boxa
IPUCYTCTBYET B aTMOC(Epe U KUBBIX OPraHU3MaXx.

EnunctBo runpocdepsl 00yCIOBIEHO Kpy2080pomom 600bl - POLECCOM €€ HEIPEPHIBHOTO
NEPEMELICHUS] MO/ BO3JCHCTBUEM COJIHEYHOM DSHEPIMM U CHIBl TSDKECTH, OXBATBHIBAIOIIHUM
ruapocdepy, armochepy, rutochepy u KuBble opraHu3msl (puc. 8.2). KpyroBopoT BombI ciaraercs
U3 UCTIAPEHUS C TIOBEPXHOCTH OKeaHa, IepeHoca Biaru B armocdepe, BbIMaIeHHs 0CaIKOB Ha OKEaH
U CylIy, X NMPOCAYMBAHM U MOBEPXHOCTHOTO M MOJ3EMHOI0 CTOKAa C CyIIM B OkeaH. B mporecce
MHPOBOTO KpPYrOBOpOTa BOABI IPOUCXOAMUT TIOCTENIEHHOE €€ OOHOBJIEHHE BO BCEX YaCTIX
ruapocdepsl. [IpuueM mnoa3zeMHble BOAbI OOHOBISIFOTCS 3@ COTHM, THICSSYM U MUJUIMOHBI JIET;
MOJISIPHBIE JIEAHUKU - 3a 8-15 ThIC. JeT; Bogsl MupoBoro okeana — 3a 2,5-3 ThIC. JIET; 3aMKHYTHIE,
O6eccTounnie o3epa - 3a 200-300 mer; MpOTOYHBIE - 3a HECKOJIBKO JET; peku - 3a 11—20 cyrok;
BOJISTHOM map arMocdepsl — 3a 8 CyTOK; BoJja B OpraHM3Max - 3a HECKOJIbKo 4acoB [1, 7, 14, 16, 19].
W3BecTHO, 4TO, 4eM MeJUIeHHEEe BOIOOOMEH, TEM BBIIIE MHUHEpaau3alus (COJIEHOCTb) BOABI B
saneMeHTe ruapocdeprl. MMeHHO mO3TOMY BOABI MOI3EMHOM  ruzapochepsl Haubosee
BBICOKOMHUHEPAJIN30BaHbI, & PEYHbIE BOJIBI CITYKAaT HAuaJIOM MOYTH BCEX HCTOUHUKOB MPECHBIX BO/I.

BaxubIM aneMeHnToM ruapocdepsl sBisiercss Mupogoii okeaw, cpeqHssl IIIyOMHA KOTOPOTO
3700 m, Haubonpmas - U1 022 m (Mapuanckuii xeno0). B Mopckoif Bojie pacTBOpEHBI B pa3HbIX
KOJIMYECTBAaX IIOYTH BCE H3BECTHBbIE Ha 3emiie BemlecTBa. OCHOBHAs 4acTb pPacTBOPEHHBIX B
MOpCKOIi Bojie coJieil - xsopusl (88,7%) u cynsdatst (10,8%), kapbonarsr (0,3%).
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Puc. 8.2. Cxema kpyropopoTa Bojibl: / —0cajKH; 2 — BOAOMPOHHLIAEMbIE [OPO/Ibl; 3 — c1abonpoHHIIaEMBIE TIOPOJIBL;
4 — HenpoHHI@AeMBIE IOPO/IbL; 5 —MCTOUHHKH, 6~ HAMPABJIEHHE ABIDKEHUA BOILI M BOJIAHEIX 1apos [7]

B xaxxaom xuiiorpaMMe BOJbI COAEPKUTCS B CpeliHeM OKoJio 35 1 coiield. CoJIeHOCTh BOJBI
B OKE€aHe 3aBUCUT OT COOTHOLICHMS KOJIMYECTBA aTMOC(hEpHBIX 0caakoB U ucrnapeHus. CoaeHOCTh
€e TMOHWXAIOT PEYHbIe BOABI M BOJbBI TAIOWIMX JbIOB. B OTKpPHITOM OKeaHE paclpeesieHue
COJICHOCTH B TIOBEPXHOCTHBIX cJosX Bombl (mo 1500 M) wmMeeT 30HAJIBHBIA XapakTep: B
SKBaTOPHAIBHOM IOSCE, IJI€ BBINAJAET MHOTO OCAJIKOB, OHA MMOHMWKEHHAs!, B TPOMUYECKHUX IIUPOTAX
— TIOBBIIICHHAsA, B YMEPEHHBIX M MOJSPHBIX IIUPOTaX COJEHOCTh CHOBAa CHMKaeTcs. MupoBoii
OKEaH TMOTJIOMIAeT U BBIACISIET OTPOMHOE KOJIHYECTBO Ta3oB (KHUCIOPOM, a30T, YITIEKUCIBIA Tas,
CEpOBOJIOPO]I, aAMMHAK U JIP.).

Temneparypa TOBEpXHOCTH BOAbl MHUpPOBOrO OKEaHa TaKXe XapaKTepHU3yercs
30HAJIBHOCTHIO, KOTOpasi HapyllaeTcsi TEYCHHUSIMH, BIUSHUEM CYIIH, MOCTOSHHBIMU BETPaMH.
Haubonpmme cpennue romoBele Temmneparypbl (27-28 °C) HaOmomaloTcsi B HKBAaTOPUAIBHBIX
muporax. C yBEeIMYEHHEM MIUPOTHI Temreparypa BoJ MupoBoro okeaHa moHwmxaercs 10 0 °C u
Ja)ke HIDKE B MIPHUITOJSIPHBIX 00acTax (TemIeparypa 3aMep3aHus BOJbI CO CPEIHEH COJICHOCThIO Ha
1,8 °C mmwxke mynsa). Cpeassisi Temreparypa MOBEpPXHOCTHOTO ¢Jiosi Bojabl coctamiseT +17,5 °C, a
cpenHsisi Temmeparypa Boabl Bcero MupoBoro okeana +4 °C. TonmuHa MHOTOJETHHX JbJOB
JIOCTUTAET MOIMHOCTH 3-5 M. MarepukoBble JIbJBl B OKeaHe OOpa3yloT IUIABAIOIIHME TOPHI -
aiicOepru. JIbpl mOKpbIBatoT okoio 15% Bceii akBaTopun MHUpOBOTO OKeaHa.

Bona MupoBoro okeana He HaXOAMTCS B COCTOSIHUU TIOKOSI, @ COBEpIIAET KoJeOaTenbHbIe
(BOTTHEHMSI) ¥ TTOCTYIATEIbHBIC NBIKEHUS (TeueHUs1). BOHBI HA MOBEPXHOCTH OKEaHa 00pa3yloTCs
IJIaBHBIM 00pa3oM Omarojapsi BETPY; BBICOTa WX OOBIYHO HE Oosiee 4-6 M, MakcuMaiabHO 10 30 M;
mmHa BoH oT 100-250 M mo 500 M. BonHenue, BBI3BaHHOE BETPOM, C IIIyOMHOW 3aryxaeT: Ha
rryounne 200 M 1ake cuiIbHOE BOTHEHHUE He3ameTHO. [Ipu mpubmmkennn K 6epery oT TPEHHUs O JTHO
CKOpPOCTh JBMKCHHSI TOJOLIBHI BOJIHBI YMEHBIIAETCS, U TPEOCHb BOJHBI OMPOKUIBIBACTCS -
BO3HUKaeT MpuOOH. Y KpyThIX OEperos, Iie SHEprus BOJH HE racutcs O AHO, CHUjla UX yaapa
nocturaer 30-38 T Ha 1 M. BonHeHus Bceil TONIIM OKEAHCKHX BOJ BBI3BIBAIOT 3€MIIETPACEHMS,
U3BEPKEHUSI BYJIKAHOB, NPUIMBOOOpa3yromue Cuibl. Tak, TMOABOAHBIE 3EMJIETPSICEHUS U
W3BEPIKCHUSI BYJKAHOB CTAHOBSATCS MIPUYMHON IIyHAMH, PACTIPOCTPAHSIIOIIMXCS CO CKOPOCThIO Ooiee
700 xkm/49. B oTkpBITOM OKeane juHa 1yHamu onieHuBaeTcst B 200-300 kM mpu BBICOTE OKOJIO 1 M,
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YTO OOBIYHO HE3aMETHO JUISI CyOB. Y OeperoB BhICOTA BOJIHBI IlyHaMU yBeianuuBaercs 10 30 M, 4To
BBI3bIBAET KaTaCTpOUUYECKUE Pa3pyILICHUS.

[Ton neiictBueM cun nputspkenust Jlynsl u ConHIla BO3HHMKAIOT HPUIMBBI U OTJIUBBI.
Oco0eHHO 3aMeTHBI NPUJINBBI, BbI3biBaeMble JIyHoii. BemencTBue Bpamienus 3emiid MPUIMBHBIC
BOJIHBI IIEPEMEIAIOTCS] HABCTPEUY €€ JIBUKEHHUIO - C BOCTOKA Ha 3amai. Tam, re MPOXOoauT rpedeHb
MPUJIMBHON BOJIHBI, BO3HHMKAET IMPUIIUB, CMEHSIOIIMICA OTIMBOM. B 3aBUCHUMOCTH OT YCJIOBUU
MPWIUBEI MOTYT OBITH TMOJYCYTOUYHBIC (JIBa MPUJIMBA U JIBa OTJIMBA 3a JIYyHHBIC CYTKH), CyTOYHBIC
(OIMH TPUIUB M ONWH OTIMB 3a CYyTKH) U CMEIIaHHbIE (CYTOUHBIE U TOJYCYTOUHBIE MPHIIKMBHI
CMeHSIOT apyr apyra). ConHeuHble NpuiInBbl B 2,17 pa3a MeHblIe JyHHBIX. JIyHHBIE U COJTHEUHBIE
IIPUWIMBBI MOTYT CJIaraTbCs M BBIUUTATHCS. BenuunHa M xapakTep MOPCKUX MPHIIMBOB 3aBUCST OT
B3auMHOrO mojoxkeHuss 3emnu, Jlyasl u ConHia, oT reorpaduueckoil MIMPOTHI, TTYOUHBI MODS,
dbopmbl OeperoBoii IMHUK. B OTKpBITOM OKeaHe BhICOTa IMpuUiMBa HE Oonee 1 M, B y3KUX 3allUBax -
no 18m. IlpwinBHas BoJiHA TMPOHUKAeT B HEKOTOpble peku (AmazoHka, Temsa) u, ObIcTpo
nepeMeIIasich BBEpX MO TCUCHUIO, 00pa3yeT BOJASTHOMN Bajl BEICOTOM /10 5 M.

TeueHus B okeaHe BBI3BIBAIOTCS BETPOM, IEPENAZOM BBICOTHI YPOBHS BOABI U IJIOTHOCTH.
[maBHas mpuyMHA MOBEPXHOCTHBIX TEYEHHH - BeTep. B Oosee XONOAHBIX BOJaX OTMEYalOTCA
TEIUIbIe TEUECHUS, B MEHEE XOJOAHBIX — XOJOJAHBIC. Teruible TeYeHHs HaIpaBISAIOTCS U3 Oojee
HU3KHUX IIUPOT B CTOPOHY Oojiee BBICOKHX, XOJIOAHbIE — HaoOopoT. Ha HampaBieHue TeueHus
BJIMSET BpalleHne 3eMiid, 00bsICHAIONIEe OTKIOHEHHE UX BIpaBo B CeBEepHOM IOJIYIIAPUHU U BIEBO
- B IOxHom. CucreMpl NOBEpXHOCTHBIX TEUEHHH B OKEaHaX 3aBHCAT OT HAalpaBIICHUS
TOCHOZACTBYIOIMX BETPOB, OT MOJOXEHUS M KOH(QUTYpalH OKeaHOB. B Tpomumyeckux mmpoTrax
yCTONYMBBIE BO3AYIIHBIE TEUEHHUS HaJ OKeaHaMmH (Taccarhl) BBI3BIBAIOT CEBEPHOE MU FOKHOE
naccaTHbIE TEUYEHHUS, HArOHSIOMIME BOAY K BOCTOYHBIM OeperaM MaTepuKoB. Mexay HHUMHU
BO3HUKAET MeXIaccaTHOe MpOTHUBOTeUYeHHEe. Boiab BOCTOUHBIX OeperoB Ha ceBep M Ha IOr B
YMEpPEHHBIE IIUPOTHI YXOIAT TEIIbIE T€UEHUs. B yMEpEHHBIX MINPOTaX 3alaJHble BETPhI BbI3BIBAIOT
TEUeHHs, TepeceKarollue OKeaHbl C 3amaja Ha BOCTOK. [IpuynHBI TeueHUil Ha IyOMHE - pa3Has
IUIOTHOCTh BOJIBI, KOTOpasi MOXET OBITh BbI3BaHA JABJIEHUEM MacChl BOABI CBEpXY (Hampumep, B
MeCTaXx HaroHa WJIM CTOHa €€ BETPOM), MU3MEHEHMSIMH TeMIepaTypbl M coyieHOCTH. V3MeHeHus
IUIOTHOCTH BOJbl — INPHYMHA €€ BEPTHKAJIBHBIX MEPEMEIICHUI: OmyCKaHue XO0JIOTHON (uiau Oonee
COJICHOM) M TIOABbEM TEIUIOHN (MJIM MEHEE COJICHOM ).

C nepemerieHMeM BOJIbI CBA3aHbI CHAOKEHHE ITYOWH KHCIOPOIOM U JAPYIMMHU Ta3aMH U3
arMocdepsl M BBIHOC MUTATEIbHBIX ISl OPTaHU3MOB BEILIECTB C ITYOMH B IMOBEPXHOCTHBIE CIIOH.
MecTta WHTEHCHBHOIO NepeMelIuBaHus BOAbl Hambonee Oorarel Xu3HbIO. B MupoBoMm oxeaHe
oburtaer okoso 160 ThIC. BUIOB KMBOTHBIX U Oosiee 10 ThIC. BHIOB Bomopocieid. Beimenstor Tpu
Ipylnnbl MOPCKMX OpPraHM3MOB: 1) IJIAaHKTOH - IACCHBHO IE€PEMEILAIOIINECS OIHOKJIETOUHBIE
BOJIOPOCJIN U KUBOTHBIE, pauKH, MEe1y3bl U Jp.; 2) HEKTOH- aKTUBHO NEPEBUTAIOIINECS )KUBOTHBIE
(pBIOBI, KUTOOOpPA3HbIE, YepernaxH, TOJIOBOHOTHE MOJUIIOCKH U JAp.); 3) OEHTOC — OpraHU3MBbl,
JKUBYIIIUE Ha THE (Oyphie M KpacHbIE BOJOPOCIH, MOJITIOCKH, pakooOpa3Hbie U np.). PacnpeneneHue
YKU3HU B IOBEPXHOCTHOM CJIO€ BOJIbI UIMEET 30HAJIbHBIN XapakTep.

3HAYUTEIBHYIO POJIb B CYIIECTBOBAHHWM KU3HHM HAa 3€MIIE UTPAIOT BOJBI CYIIH, K KOTOPBIM
OTHOCST MOA3EMHBIE BOJIbI, PEKH, 03epa, 00JI0Ta, JISTHUKH.

Iloo3emHble 600bI HAXONATCA B TOJIIE TOPHBIX IMOPOJ BEPXHEM 4YacTH 3€MHON KOPBI.
OcHoBHas ux macca oOpa3yeTcst BCIIEACTBUE MPOCAUYUBAHMS C TIOBEPXHOCTU JOXKJIEBBIX, TAJIbIX U
peunbix Box. ImyOmHa 3anmeranus, HampaBlieHWE M HHTEHCHUBHOCTH JBM)KEHHS IMOJ3EMHBIX BOJ
3aBUCAT OT BOJOIPOHUIAEMOCTH TOpHBIX MOpoA. Ilo yciaoBusM 3aneraHusi MOA3EMHBIE BOJbI
MOJIPA3JEIISIOT HA NTOYBEHHBIE; TPYHTOBBIE, 3aJIETAIOIINAE HA IIEPBOM OT MOBEPXHOCTH MOCTOSHHOM
BOJIOYIIOPDHOM CJIO€; MEXKIIJIACTOBBbIE, HAXOASIIMECS MEXKIY JBYMsI BOJOYINOPHBIMHU IIJIACTaMH.
['pyHTOBBIE BOABI MUTAIOT PEKU U 03€pa.

Pexu - mocTossHHbIE BOJHBIE TOTOKHM HA MOBEPXHOCTH CyIIH. [71aBHAsl peka ¢ MpUTOKaMHU
oOpa3zyeT peunyio cuctemy. Ilnomans, ¢ KOTOpoit peka coOupaeT MOBEPXHOCTHBIE M TMOA3EMHbBIC
BOJIbI, HA3bIBACTCSI PEUHBIM OacceiiHoM. bacceilHbl cocemHUX PEeK OTHENSIOTCS BOIOPA3ICIaAMU.
CKOpOCTh TEYEHUs PEKM HAaxXOAMTCS B MPSAMOM 3aBUCHMOCTH OT YKJIOHA pPyCla - OTHOLIEHHUS
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Pa3HOCTH BBICOTHI Y4acTKa K €ro JIMHE. Y PaBHUHHBIX PEeK CKOPOCTh TEUCHHSI PEIKO MpEBbImaeT |
M/C, a y TOPHBIX peK — OOBIYHO Oojee 5 M/c. BakHeiiel XapaKTepUCTHKOW pPEeK SBISICTCS MX
MUTAaHUE — CHErOBOE, JIOKIEBOE, JISAHUKOBOE M TIOJ3€MHOE. BONBITMHCTBO PEK UMEET CMEIIaHHOE
nuTaHue. J{oxaeBoe MUTaHUE XapakTEpHO AJISl PeK IKBATOPHANIbHBIX, TPOMUYECKUX U MYCCOHHBIX
obOmacreii. Bomamm Taromero cHera MUTAIOTCS PEKH YMEPEHHOTO KJIMMara C XOJIOIHBIMH,
CHEXXHBIMH 3UMaMU. JIeAHUKOBOE MUTAHKE MOYYalOT PEKU, HAYMHAIOIINECS B BBICOKUX, ITOKPBITHIX
nenHukamu ropax. [lom3emMHbIe BOABI MUTAIOT MHOTHE PEKH, OJlarofaps 4eMy OHH HE MEPEChIXaroT
JIETOM U HE HCCAKAIOT MoAo JbAoM. OT MUTaHUS B 3HAUUTEIBHOM Mepe 3aBHCUT PEXHUM pEK -
M3MEHEHHUE pPacxolla BOIBI MO CE30HAM roja, KolieOaHWe ee ypOBHS M M3MEHEHHE TEeMIIePaTyphl.
Camas MHOTOBOJHAs B MHpe peka — Amaszonka (220 000 m>/c B rom). B Hameii cTpaHe camas
MHOTOBOJIHAS peka - Exuceit (19 800 m>/c B rox).

O3epa — BOIOEMBI 3aMeINIEHHOTO BogooOMeHa. OHu 3aHMMaroT okoiio 1,8% moBepxHOCTH
cymm. Camoe 6onbioe u3 Hux - Kacnimiickoe mope, camoe riyookoe — Baiikan. O3epa MoryT ObITh
CTOYHBIMHM (M3 HHUX BBITEKAIOT PEKH) U OCCCTOYHBIMH (JIMIIEHHBIMH CTOKA); MOCJIEIHUE YacTO
OBIBAIOT COJICHBIMU. B 03epax ¢ 04eHb BHICOKOW MUHEpATU3alUeld COMM MOTYT BBIMAaTh B 0CAJIOK
(camocanouHbie 03epa DIbTOH M backyHyak). B pacnpocTpanenun o3ep 1o 3eMHON MOBEPXHOCTH
HabmomaeTcss 30HANBLHOCTh. (OCOOEHHO MHOTO 03€p B TYHApPE M JECHOW 30He. B 30Hax ¢
HE/I0CTAaTOYHbIM YBJIa)KHEHHEM BO3HUKAIOT B OCHOBHOM BPEMEHHBIE BOJIOEMBI.

bonoma - n30bITOUHO YBIXXKHEHHBIC YIACTKH CYIIU C BIATOTIOOMBON PACTUTEILHOCTHIO U
cinoem Topda He meHee 0,3 M (C MEHBIIMM CJI0eM - 3a0osoueHHBIE 3eMin). borora oOpasyrorcs
BCJICJICTBUE 3apacTaHus oO3ep WM 3a00llauMBaHUs CYIIHM W TOAPA3JENSIOTCS Ha HU3WHHBIC,
NUTAIOUIMECS B OCHOBHOM TPYHTOBBIMH BOJAAaMH W HMEIOLIME BOTHYTYIO WM IUIOCKYIO
MOBEPXHOCTh, TIEPEXONHBIC U BEPXOBHIE, OCHOBHOE MUTAHUE KOTOPHIX - aTMOCQEpHBIE OCAIKH,
MOBEPXHOCTh MX BbINyksasg. OOmias miomangs, 3aHHMaemas 00JO0TaMH, COCTaBiseT OKoio 2%
TUTOMIA/IN CYIIIH.

Jleonuxu - ABWKYIIMECS] MAacchl JibJla, BO3HUKIIKME HA CYIIEe B pe3yibTare HAKOIUICHUS U
MIOCTENICHHOTO Tpeo0pa3oBaHMs TBEPAbIX arMoc(epHbIX ocaakoB. OHU 00pa3yloTcsi Tam, TIe B
TE€UEHHE To/la TBEPIbIX OCAJKOB BbHINAAAET OOJBIINE, YEM YCIEBAaeT pPAcTasAThb U HCHIAPUTHCS.
I'panuna, BbIIIE KOTOPOM BO3MOXKHO HAKOIUIEHHE CHETa, HAa3bIBACTCS CHErOBOM JIMHHEW. B
MOJIIPHBIX 00TacTSIX OHA PacIoNokKeHa HU3KO (B AHTApKTHIIC - HA YPOBHE MOpsI), Ha KBaTope - Ha
BBICOTE OKOJIO 5 KM, a B TPOIMHMUYECKHUX IIMPOTax - Bbime 6 kM. OneneHeHne ObIBaeT JIBYX THIIOB:
nokpoBHoe (AHTapkTHaa, ['pennanaus) u ropuoe (Assicka, ['mmanan, ['manykym, [Tamup, Taab-
[lanp). JlenHuk umeer oOnactu mUTaHus (TAC MPOUCXOMUT HAKOIUICHHE JIbJIa) M CTOKa (TIe ero
Macca yMEHbIIAeTCsl 3a CUET TasHUs, HCIApEeHUsi, MEXaHUYECKOro OTKajbiBaHUsA). HakonuBmmcs,
Jiel HauWHAeT JABUTAThCS MO JACUCTBUEM CHIIBI TsDKEeCTU. JIGTHUK MOXKET HACTyHaTrh W OTCTYIATh.
Celiuac negHUKU 3aHUMalOT okoyio 11 % Bcedl mom@aau CymM, B 3M0Xy MaKCMMaJbHOTO
OJIEZICHEHUsI OHM INOKphIBaIu okoio 30% ee miomanu. B negnukax cocpenoroueHo noutu 70%
3aracoB MPECHOM BOJIbI HA 3eMJIE.

Ammocghepa — smo 6030ywHas 0b60n0YKA 3emau, KOMopas cOCMOUmM U3 cMecCu 2a308
(6030yxa), 600sH020 napa u npumeceii (as3posonetl). Bo3nyx y 3eMHOW TOBEPXHOCTH COACPKHUT (110
o0beMy) Gosee 78% azora N2, okono 21% kucnopoxa 02 u menee 1% ocTanbHBIX T'a30B, B TOM
yucne 0,93% aprona Ar u 0,03% nuokcuaa yriepoaa CcUu2 [11, 19, 32]. CocTtaB ero mouytu Be3Ae
OMHAKOB M Onarojapsi NepeMElIMBaHMIO coxpaHseTcss 10 BbicoThl 90-100 kM, a BblmIe
npeoOnamaoT Oonee jerkue raspl. BeienctBue GoToxumMudeckux peaknuii Ha BeicoTe 20-30 KM
oOpa3yeTcsi CIIO MOBBIIMIEHHOTO cofepkaHus o30Ha (03-030HOBBIN JKpaH, KOTOPHIN 3aJepKUBACT
TyOUTENbHYIO AJIS dKUBBIX OPraHU3MOB YIbTpa(HOIeTOBYI0 paananuio. KonnyecTBo BoAsIHOTO napa
C ylaleHHeM OT MOBEPXHOCTH OBICTpO mamaer. Ha BwicoTe 2 KM ero B 2 pa3a MEHbINE, YeM Y
MOBEpPXHOCTH, a Bbime 70-80 KM OH MpaKTHYECKH OTCYTCTBYeT. B armocdepe mpucyTCTBYIOT
TBEpJbIC U KUAKUE MpUMecH (TbUTh, Caxa, Memnei, KPUCTAUIMKHA JThJa U MOPCKOW COJH, KalelbKH
BOJIbl, MUKPOOPTaHU3MBbI, NTbUIbIIA PACTEHUH U TIP.).

B cooTBeTCTBHM C M3MEHEHHEM TEeMIIEPaTyphl C BBICOTOH BBAETSIOT: Tporniochepy (1o 15-
17 kM B TpomuKax u 110 8-9 KM Hajx moitocamu), crparocdepy (1o 50-55 km), mezochepy (mo 80—
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82 kM) urepmocdepy, MOCTENEHHO MEPEXOAIIYI0 B MEXKIUIAHETHOE MTPOCTPAHCTBO. B Tponocdepe
u Me3ocdepe TeMrieparypa ¢ BBICOTOM MOHWXKAETCs, a B cTparocdepe u tepmocdepe, Hao0opoT,
noseimaercst (puc. 8.3). Ilo cremeHn woHW3aUUMU B atMocdepe BBIIEISAIOT HeWTpocdepy (1o
BbICOTHI 80-100 KM) M CHIIbHO HOHU3UPOBAHHBIN Ciiol -uoHOChepy (Boime 80-100 km).

1601
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;E— S epMmocdep
g 80
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401 cnoy Crparocdepa
161 Tponocdepa
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053 93 200 315

Temmneparypa, °C

Puc. 8.3. BeprukansHblil paspe3 armocdepsl, HA KOTOPOM IOKa3aHbl CIOH C
Pa3sMTUYHOH TeMNepaTypoH

Tponocdepa comepxkutr 4/5 Bceld Macchl arMochepHOro BO3ayXa. 31ech 00pasyroTcs
o0llaka ¥ BBIMAJAIOT OCaAKH. ATMocdepa MOIydaeT HaumOOJblIee KOJIMYECTBO TEIJIOTHI OT
OTpaKEHHOHN 3€MHOM MOBEPXHOCTHIO COJHEYHOU paamanuu. [loatomy B Tponocdepe Temmneparypa
BO3JlyXa C BBICOTOH 0ObIYHO MoHMXkaeTcs. Ho ecnu 3eMHas MOBEPXHOCTH OTIAET BO3MyXy Ooiblie
TEIUIOTHI, YEM 3a TO K€ BpeMsl MOJTy4aeT, OHA OXJIAKIAeTCsl, OT Hee OXJIaXKIAeTCsl U BO3LyX HaJl Hel,
U B 3TOM Cllyyae TeMIeparypa BO3JyXa C BBICOTOI MOBBIIIAECTCA. DTO MOKHO HAOIIONATh JIETOM B
HOYHOE€ BPEMS, 3MMOM - HaJl CHEKHOU IMOBEPXHOCTBIO.

CpenHsast Temmeparypa BO3lyXa B HW)KHEM JBYXMETPOBOM CJIO€ sl Bcel 3emiu
cocraisier +14 °C. Temneparypa Bo3ayxa U3MEHSIETCA B TEUCHHE CYTOK M B Te€deHUe roma. B
CYyTOYHOM €€ XO/e HaONIOMaroTCs OJAMH MaKCUMyM (IIOCJI€ TONYNHS) W OIWH MHHHMYM (TIOCIe
Bocxoga ComHpa). OT 3KkBaropa K IMOJIOCaM CYTOYHBIE aMIUIMTYAbl KojeOaHUs TeMIepaTypbl
yOBIBAIOT; HAJ CYyLICH OHM Bcerna Ooibllle, YeM HaJ OKEaHOM. AMIUIMTYIbI TOIOBBIX KoJeOaHHA
TEMIEpaTyphl BO3yXa BO3PACTAIOT C YBEJIMYEHUEM IIHMPOTHI, Ha HKBATOPE OHU MEHbILIE CYTOYHBIX
(1—2 °C nax oxeanom u 10 5 °C Hanx cymieil), B ymepeHHbIX mupoTax or 10—15 °C Hax okeaHom
10 60 °C u 6onee Haj Cylei; B MOMAPHBIX MIHAPOTAX TOJOBBIC KOJICOAHHS TEMIIEPATyPhl JTOCTUTAIOT
30-40 °C.

Ha 3emie swidensrom TemnoBble mosica, TPaHUIBI KOTOPBIX 3aBUCAT OT BbICOThl ColHIIA,
IPOAOJDKUTENBHOCTU JHSI, XapaKTepa 3€éMHOM MOBEPXHOCTH, NEPEHOCA TEIJIOThl BO3AYIIHBIMU U
OKCaHMYECKHUMH TEUEHMSAMH. [paHUIBl >KapKOro Mosica 3KBaTOPUAJIBHBIX IIHUPOT, TAE CpEeaHss
rojioBasi TemIieparypa He omyckaercs Hike +20 °C, coBmajarT C I'paHULAMHU pPaCIpOCTPAHEHHUS
najbM Ha Cyllle U KOpajuloB B okeaHe. K >xapkomy mosicy ¢ ceBepa U ora NpUMBIKaIOT yMEpPEHHbIE
nosica, I1e CpPEeiHsAsl TeMIeparypa CaMbIX TEIIbIX MecAleB - uiois B CeBepHOM MONyIIApUU U
saaBaps B FOxxHoMm - coctapisger +10 °C. D10 rpanuiia pacipocTpaHeHus JIECOB. B ABYX XOJOIHBIX
Hosicax CpefHss TeMIepaTypa caMmoro Temjaoro mecsua konebnercs mexay +10 °C u O °C. Oro
rpaHulla PaclpOCTPaHEHUs TYHIpbl. 3a HEW pacroyiaraioTcs Jiexallue y MOJII0COB Mosica MOpo3a,
TJI€ CpeAHsisl TeMIleparypa camoro Terioro mecsina Huke 0 °C.

JlaBnenue arMocdepsl Ha MOACTHIIAIONIYIO TIOBEPXHOCTh cOCTaBisieT B cpeaHeM 1,033 kr
Ha 1 cm? (Gompmie 10 T ma 1 M?). JlaBneHue u3MepsieTcs B MUIUIMMETPAX PTYTHOTO CTONOA,
Muutroapax u rekromackamsix (0,75 mm pt. ct. = 1 M6 = 1 rlla). MakcumanbsHOe arMochepHoe
nasieHue 816 MM pT. CT. 3aperucTpupoBaHo 3uMoi B TypyxaHcke, a MUHMMaJIbHOE - 641 MM pT. CT.
— B yparane «Hsucu» Hag Tuxum okeanoM. C BBICOTOM JIaBIICHUE MOHUKAETCS: HA BBICOTE 5 KM
OHO B 2 pa3a HIKE HOpMaJbHOTo, Ha BeicOoTe 20 KM - B 18 pa3. MI3MeHeHue naBieHus 0O0bsCHIETCS
nepeMenieHeM Bo3/lyXa BCIEICTBUE €r0 HarpeBaHus U oxJaxkaeHus. HarpeBasch OT MOBEpPXHOCTH,
BO3AYX paclIupsieTcsl U yCTpemisieTcss BBepX. JJOCTUTHYB BBICOTHI, Ha KOTOPOH €ro IUIOTHOCTb
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OKa3bIBaeTCs OOJNbIIE MIOTHOCTH OKPY)KAIOILIETO0 BO3/yXa, OH pacTeKaeTcss B CTOPOHBI. [loaTomy
JaBJICHHUE Ha TETTYIO0 MOBEPXHOCTh TOHMUKAETCS, @ HA COCETHUE YUACTKH - YBEIIMYMBACTCS.

B skBaTOpHasibHBIX HIMPOTAX JABJIECHUE BCErJa MOHMKEHHOE, TaK KaK HarpeBaIOILUNCS OT
MOBEPXHOCTHU BO3JyX IOJHHUMAETCS U YXOOUT B CTOPOHY TPONMHUYECKHX IIUPOT, CO3/aBas Tam
00JIaCTh TOBBIIIEHHOTO JaBieHUsA. Hana XonomHOW MOBEPXHOCTBIO B ApKTHKE M AHTapKTUAC
JaBJIeHHE TMOBbIIIeHHOEe. Ero cos3maer BO3AyX, MPUXOASIIMNA M3 YMEPEHHBIX MIMPOT HAa MECTO
YILUIOTHUBILETOCs XOJIOAHOTO Bo3ayXa. OTTOK BO3yXa B MOJIIPHBIE IIUPOTHI - IPUYMHA [TOHUKECHHUS
JMaBICHHUS B yMEpPEHHBIX wHMpoTax. B pesyasrare Qopmupyorcs mosca MOHHKEHHOTO
(9KBaTOpUATIBHBII U YMEPEHHBIE) U MOBBIIIEHHOTO (TPOMUYECKHE U MOJIIPHBIC) JABICHHUS.

Boznyx mepemeraercsi B TOpu30HTaNbHOM HampaBieHUH (Betep). CpenHsis MHOTOJIETHSS
CKOPOCTh BeTpa Yy 3eMHOH moBepxHocTH 4— 9 m/c. MakcumainbHas HaONIOAAeTCsl Y TMOOepexbs
AHTtapkTuapl -22 M/c ¢ mopeiBamu 10 100 m/c. C BBICOTOM CKOPOCThH BETpa BO3pPACTACT, JOCTUTAS
COTEH METPOB B CeKyHAy. HampasiieHue BeTpa onpenensercss TOh CTOPOHOM FOPU30HTA, C KOTOPOM
OH JyeT, U 3aBHCUT OT pacHpelesieHUs AAaBJICHUS M OTKJIOHSIOIIEro JEHCTBHUS BpPALICHUS 3EMIIU.
Bo3ayx crpemutcs mepememiarbesi OT OONBIIETO NABICHUS K MEHBIIEMY IO KpaTyaiemy MyTH,
OTKJIOHSSICH BieBOo B HOkHOM monymapuu u BmpaBo - B CeBepHoMm (puc. 8.4). Cxema moOsICOB
TOCHOZCTBYIOIMX BETPOB OCIIOXKHSETCS BIUSHHEM MAaT€pUKOB M OKEaHOB, (opMuUpOBaHHEM
CE30HHBIX MUHHMYMOB M MakCUMyMOB JaBieHMs Haj cymieid. Ha rpanuiie mMarepukoB U OKEaHOB
BETPHI 3UMOM JYIOT C MaTepHUKa Ha OKEaH, JETOM - C OKEaHa Ha MaTepuK (MYCCOHHBIE BETpbI). B
3aBHCHUMOCTH OT Xapakrepa peibeda, pacTUTENbHOCTH, BOJOEMOB BO3HHMKAIOT MECTHBIE BETPBI
(6pu3sl, den, 6opa u T.1.).

B Tpomnocdepe mocTossHHO 00pa3yroTCs BUXPHU U3-3a PA3IMYHOTO aTMOC(HEPHOTO JaBICHHS
U OTKJIOHSIOIIETO ACUCTBHUS BpamieHus 3eMid. B 3aMKHYTOH 001acTH MOHMXEHHOTO JaBJICHHUS
BO3AYX YCTpPEMIIIETCS K LIEHTPY, OTKJIOHSACH BrpaBo B CeBepHOM IMONIyIIapuu U BiIEBO - B KOKHOM.
B neHTpe oH mogHUMAETCsl M PaCTEKaeTCs B CTOPOHBI, TOXE OTKJIOHAACH. OOpa3yeTcsi BOCXOAALIHMA
BUXPb - IIUKJIOH, a Y IOBEPXHOCTH (popMUpyeTcsi 00JacTh MOHMKEHHOTO JaBJICHUS ¢ IUKINYECKOM
CUCTEMOM BETPOB (ot ,

nepudepun K 1HeHTpy). B sz 190° c.1r.
3aMKHYTOM obmactu

TIOBBIIICHHOTO JIaBJICHHS PP s :
bopmupyercst HUCXOISAIIHIMA B S
BUXPb - QHTHUMKIOH, a Yy D i Aty
MOBEPXHOCTHU - o0macthb

MOBBIIICHHOTO  JaBJIE€HUSA C
AHTULMKIINYECKOM  CHUCTEMOU
BETPOB (ot IEeHTpa K
nepudepun).  Lukmonsr u
AQHTHUIMKIOHBI OCOOEHHO YacTo 190° 10.111.

BO3HUKAIOT B YMEPEHHBIX Puc. 8.4. Tlosica naBjneHus | — = — INOHMXEHHOC JaBJICHUE

IMHUPOTaX. ﬂI/IaMeTp px FOCTOACTBYIOMHE BETPHI [19] + + -+ NOBBILIEHHOE JaBJICHUE
nocturaetr 3—4 ThIC. KM IpH BbicoTe 10 18-20 kM. IIMKJIOHBI, BO3HHMKAIOIIME B TPONUYECKUX
mUpoTax (Tai(yHbl, yparanbl), OTIIHYAIOTCS OOJBIICH CKOPOCTHIO BeTpa. Pa3pymmrenbHON crioi
001a1a10T CPaBHUTEIHLHO HEOOBINNE BUXPU (CMEPUH U TOPHAJIO).

Bona B armocdepe comepkuTcs B BUIE MMapa, Kamelek U KpUCTALIUKOB. lIporeHTHOE
OTHOILIEHUE KOJIMYECTBA BOASHOTO Mapa, COIEPKaIIerocss B BO3AyXe, K TOMY KOJUYECTBY, KOTOPOE
MOJKET COJIep)KaThCsl MPHU JaHHOM TeMIeparype, UMEHYeTCS OTHOCUTENBbHOM BIIaXXHOCThbIO. Uem
BBIIIIE TEMIIEpaTypa BO3AyXa, TeM OOJbIIEe BOASHOTO IMapa OH MOXET ColepkaTh. BomsHoi map
MOCTyNHaeT B arMmocdepy B pe3ylibTare uCIapeHus ¢ moBepxHocTU. [Ipu nmoHmkeHnu Temmneparypsl B
armocepe MOXKET HadaTbcs KOHJEHCAIlMs, KOTOpas MPOSBISETCS B BUAE POCHI, WHEs, TyMaHa,
obnakoB. Pazmmuaror oOmaka mepucTthie (oOmaka BepxHero sipyca — Bbimie 6000 M; oHH
MONTYTIPO3PAYHbIE, JIEASHBIC; OCAJIKK U3 HUX HE BBIMAJAIOT); CIOUCTHIE (CcpemHero sipyca - ot 2000
no 6000 m m HmwxkHero - meHee 2000 M), KOTOpble B OCHOBHOM H JAIOT OCaJIKH, OOBIYHO

108

=



JUTUTETIbHBIC, 0OJI0XKHBIC; KyueBble (MOTYT OOpa30BBIBATHCSI B HMKHEM SIPYCE M JOCTUTATh OYCHD
OOJIBIIION BBICOTHI; C HUMH CBSI3aHBI JIMBHHM, TPaj, Ipo3bl). Hanbompias 061auHOCTh HAOMIOAETCS B
001acTsX TOHIKEHHOTO [IAaBJICHHsI; HAUMEHbBIIAas - B 00JAcTAX MOBBIIMICHHOTO naBieHus. Han
OKEaHOM OHa OoJibllle, YeM HaJ CYIIeH, Tak KakK 3/1eCh B BO3yXe OOJbINe Biaru. AOCOTIOTHBIN
MakCUMyM 00nagyHOCTH - Hag CeBepHOM ATiaHTHKOHN, aOCOMIOTHBIIT MUHHUMYM - HaJl AHTApKTUION
U TPONMUYECKUMHU IycThIHSAMH. Obnaka 3a/ep>KUBalOT COJHEUHYIO PaJualuio, UIYIIYI0 K 36MHOU
MOBEPXHOCTH, OTPAXKAIOT U PACCEUBAIOT €€, a TAKXKE 3a/ICPKUBAIOT TEIUIOBOE M3IyUYEHHE 3€MHOU
MOBEPXHOCTH.

Bremamaromue ocagku MOTYT OBITh KUAKUMH (JOXKIb) U TBEpABIMU (CHET, KpyIa, Tpajn).
Ocaaxu U3MepsIFoTCs CII0EM BOAIBI (B MIJUTUMETPAX ), KOTOPBI 00pa3yercs, €Cliy BhINaBIIasi BOAA HE
CTEKaeT W He ucnapsiercs. B cpeqnem 3a rog Ha 3emuto Beinanaer 1130 MM ocaikoB, U3 HUX MOYTH
MOJIOBMHA - B JKBATOPUAIbHBIX IIMpPOTax. B HampaBleHWH OT HKBAaTOPHAJIBHBIX MIUPOT K
TPOMMUYECKUM KOJIMYECTBO OCAJKOB YyOBIBaeT. B yMepeHHBIX IMMPOTaX HMX KOJUYECTBO CHOBA
YBEJIMYUBAETCS, B TOJSIPHBIX - yObIBaeT. Haj okeaHoM oca/ikoB BbIMaaeT Ooblile, 4eM HaJl CYIIeH,
HaJ XOJIOHBIMHU TEUCHUSMU OCAJKOB MEHBIIE, YeM HaJ TeribiMU. Ha xapakrep pacmpeseneHus
0CaJIKOB Ha CylIE BIUSIOT YJAJIEHHOCTh OT OKeaHa U penbed 3eMHOI nmoBepxHOCTH. boinblie Bcero
OCAJIKOB Ha HABETPEHHBIX CKJIOHAX TOpP, C BHICOTOM HMX KOJMYECTBO YOBIBACT, MPUYEM BHIIIEC
CHETOBOW JIMHUU TBEPIbI€ OCATKU HE YCHEBAIOT TasATh W HAKAIJIMBAIOTCS B BHJIE CHEXHHUKOB U
JeNHUKOB. braromaps Manoil TEIUIONPOBOJHOCTH CHET MPEAOXPaHSIeT TOYBY OT IIPOMEp3aHus,
pacTeHus — OT TruOenu; B HEM HaKaIllJIMBAIOTCS 3alachl BOABI, PACXOIyEeMbIE JIETOM. Tayble BOJBI
MOTOJHSIOT ~ 3amachl TPYHTOBBIX BOJ, O03€p HM pPEK. AOCOTIOTHBIH MaKCHMyM OCAJKOB
3apeructpupoBan B Yepanynmxu (Maaus) - 26 461 MM/ros, aOCONIOTHBI MUHUMYM - B ITYCTBIHSX
Atakama u JluBMiickas, TJ€ OCaJKU BBIMANAIOT HE KaxAbli roa. Ho Tonbko mo KoJIMuYeCTBY
BBIMA/IAIONIUX OCAIKOB HEJIb3d CYOUTh 00 00ECHEeYEeHHOCTH TEPPUTOPUU BIIArOM - yBIIAXKHEHHH.
HeobxomuMo yuuThIBaTH BOBMOXKHOE HCIIAPEHHE (MCTApsieMOCTh), KOTOPOE 3aBUCUT OT KOJMYECTBA
COJTHEUHOM pajualuu: 4eM paJuanuu 0osblie, TeM 00Jbllle MOXKET ucnaputbes Biaard. [lo crenenn
YBIIQXXHEHUS BBIJEISIFOTCS BIXKHBIC (TYMHJIHBIC) U CyXHe (apHuIHbIe) 00IacTH.

Atmocdepa 3emim TpENCTaBIseT COOOM B3aMMOCBS3aHHYIO CHCTEMY JBHIKYITUXCS
0o0beMOB Bo3nyxa. bomnbimme o00beMbl Bo3ayxa B Tpomocdepe, o00iagaroniye MPUMEPHO
OJIMHAKOBBIMU CBOWCTBAMHM, HA3BIBAIOTCS BO3AYIIHOW Maccol. Jlmsi Hee xapakTepHO oO1iee
HanpasiaeHue nepeMenieHus. CBoum CcBOMCTBa (TeMIeparypy, BIaKHOCTb, 3allbLIEHHOCTD)
BO3/AYIIHAsE Macca MpPUOOPETAaeT, CONMPHUKACASACh C IMOJICTUIIAIONIEH MOBEPXHOCTHIO, HaJ KOTOPOM
3a/iepKUBaeTCs. BeIIenstoTcs maBHbIe (30HATBHBIE) THUITHI BO3AYIIHBIX Macc, (POPMUPYIOLTUECS B
HIMPOTHBIX MOsICaX C pa3HbIM aTMOC(HEPHBIM JJaBICHUEM: 3KBaTopUajbHas - TeIias U BIa)KHas; JIBe
TPOMHUYECKUE - TEIUIbIE W HaJ| MaTepUKAMU CyXHeE; JIBe BO3AYIIHBIE MAaCChl YMEPEHHBIX IIHPOT -
MeHee Teruible W Oojiee BIaXHbIE, YeM TpPONUYECKUEe, HO Ooyiee Temible M BJIaXKHbIE, YeM
apKTHYeCKass M aHTapKTUYeCKas; apKTUYeCKas W aHTApKTUYeCKas - XOJOoAHbIe W cyxue. Kpome
MOSICOB TIOCTOSTHHOTO MpPEOBIBaHMSI BO3AYIIHBIX MAacC BO3HHMKAIOT M05ica, B KOTOPBIX 3UMOM
TOCIIOJICTBYET OJHA BO3AYIIHAS Macca, JEeToM - jpyras. Hampumep, yMEpeHHBI BO3ayX
dbopMHUpYETCsI K3 TPOITMYECKOTO U aPKTUIECKOTO (aHTAPKTHUECKOTO).

Bce Bo3nmymiHble Macchl CBS3aHBI MEXAYy C000H 00miel mupkynsanueld B Tpomocdepe.
BHyTpu mmaBHBIX (30HAQJBHBIX) THUIIOB BO3AYIIHBIX MacC CYLIECTBYIOT KOHTHHEHTAJbHBIN
(MaTepuKOBBI) W OKEaHWMYECKUH (MOpCKOi) monTumbl. [TaBHBIME (hakTOpamMH IHUPKYIALUU
BBICTYNAIOT JyuncTas sHeprus ConHua, BpamieHue 3eMIM BOKPYT OCH M XapakTep 3€MHOU
MOBEPXHOCTH.

Jlisg aHanu3a MPOLECCOB M SIBIIEHUI Pa3HOro MPOCTPAHCTBEHHO-BPEMEHHOro Macuitada,
MPOUCXOIAIINX B arMocdepe, CYIEeCTBEHHbI TaKUE TMOHSATHSA, KaK Toroaa W kiumMmar. [locooa —
cocmosiHue ammocgepvl 8 OGHHOU MECMHOCIU 8 OAHHbIN MOMEHM UNU 30 KAKOU-MO NPOMENCYMOK
epemenu (cymxku, Hedenio, mecay). Iloroga xapakTepusyercst dIeMEHTaMu (TeMIeparypa BO3ayXa,
BJIQXKHOCTh, JIABJICHUE) W SIBICHUSAMH (BeTep, oOyiaka, arMocdepHbie ocanku). MHorma sBieHus
MOTOJIbI HOCSIT HEOOBIYAHBIN MM KaracTpopHUecKuil XxapakTep: yparaHbl, TPO3bl, TUBHU, 3aCYXH.
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['maBHBIC TPUYMHBI U3MEHEHUS MTOTO/IbI - U3MEHEHHE KOJMYECTBA COJIHEYHOTO TEIlIa, IIepeMeleHIe
BO3AYIIHBIX Macc, aTMOC(epHBIX GPOHTOB, IUKIOHOB U AaHTUIIUKIIOHOB.

Bonpoc 4. 'eotuHaMu4ecKkue npoueccol

OO6nuk Hameld IUTaHEThl HE SBISETCS UYEM-TO 3acThIBIIMM, pa3 M HaBceraa
chopmupoBaBMcs. briaromapst pazHooOpa3HBIM TE€OAMHAMUYECKHM IPOIECCaM IMPOUCXOAUT
MOCTOSTHHOE BHJIOM3MEHEHHE 3E€MHOM KOpPbl M €€ IOBEPXHOCTH, CO3JAIOTCS YCIOBHUS IS
BO3HUKHOBEHUSI HOBBIX TOPHBIX MOPOA U Pa3pyLICHUs YK€ CYIIECTBYIOLIUX. DTU IPOLECCHl JEIAT
Ha JBe OoybIlMe TPYNIbl — OHJOTCHHBbIE (BHYTPEHHHE) U JK30T€HHBIC (BHEIIHUE).
l'eopuHamMuueckne mpoluecchl TECHO CBSA3aHBl B IPOCTPAHCTBE U BO BPEMEHHU, a CaMO HX
B3aMMOJICHCTBUE UMEET CJIIOKHBIA U BO MHOTOM MPOTUBOPEUYUBBINA XapaKTep.

PaccMOoTpuM OCHOBHBIE TI'€OAMHAMHMUYECKHE IPOLIECCHl U HEKOTOPBIE PE3YNbTaThl HX
B3aMMOJCUCTBUSA. IDHOOCEHHLIMU  HA3LIGAIOM  NPOYUECChbl,  BbI3BAHHLIE — NPEUMYUECMBEHHO
BHYMpEeHHUMU cunamu 3emau u npoucxoosawue 6 ee Hedpax. OHU O0OYCIOBIEHBI 3HEPrUEH,
BBIJIETISIEMOM MPU PA3BUTUU BEIIECTBA 3€MIIH, TEHCTBUEM CHIIbI TSDKECTU U CHJI, BOSHUKAIOIIMX MTPU
BpallleHUU 3eMJIH, a MPOSBISIOTCS B BUJE TEKTOHUYECKUX IBUKCHUU (MEIJICHHBIC MOMHSTUS H
OIyCKaHUsl 3E€MHOM KOpbI, CKJIAg4aTocTH, OOpa3oBaHHWE KPYIHBIX JJIEMEHTOB peinbeda,
3eMJICTPSICCHHsI), MPOIECCOB MarMaru3Ma (BBIILIABICHUS, TICPEMEIICHUS M 3aCTHIBAHHUS Marmel),
MeTaMopdu3Ma TOPHBIX TTOPoa ¥ (HOPMHUPOBAHUS MECTOPOXKICHUN MOJIE3HBIX McKomaembix [1, 10,
12,22, 35].

Texmonuueckue Osudicenuss IPUBOAAT K nedopmarusaM (HapylICHHSIM) BEPXHUX YacTe
36MHOM KOpbl. BBIIENAOT paspblBHbIE HapyLIEHUs, COMNPOBOXKAAEMBbIE IEPEMELICHHEM
pPa30pBaHHBIX YacTel IeOJOTHYECKUX TeNl JAPYr OTHOCUTENBHO Jpyra, M CKIagyaTble HapylIeHUS,
KOTJ[a TIPOUCXOAUT W3MEHEHHE 3aJieraHusl ClIoeB 0e3 M3MEHEHUs CIUIOUTHOCTH TOPHBIX MOpO, T.€.
BO3HUKAIOT  W3rMOBl  IUIAaCTOB -  CKJIQAKW; Iporecc HuX  o0pa3oBaHHMs  HA3bIBAIOT
CKJIaIK000pa30BaHMEM WIIM CKJIaT4aTOCThIO.

TekToHnMYeCKHEe ABUKEHHUS MOXKHO pa3fefiuTh Ha TOPU3OHTAJIbHBIE M BEpTUKAJIbHBIE.
Topu3oHTaNbHBIE ABMKEHUS UTPAIOT 3HAYUTEIBHYIO POJTh B (popMHUpOBaHHUH JIUTOCHEPHI U penbeda
3eMHOH MOBEPXHOCTU M HaXOJATCs B (POKyce BHUMAHMS TEKTOHUKH JTUTOC(HEPHBIX TUIUT, KOTOpas B
HaCTOsIIee BpeMsl CTajla, MoXKalyil, Haubosiee yHUBEpCaIbHON KOHIENIKEH, OOBICHSIOMENH MHOTHE
ABJICHUSI HA 3eMJI€.

B ocHoBe 370l KOHLIENIMY Jexkar cienytoume nojaoxenus [1, 28-30, 35]. BepxHsist yactb
3emun pazzenseTcs Ha JABE O0OJIOUKH - KECTKYIO M XPYIKYIO JuTochepy u Oojiee TMIaCTUIHYI0 U
NOABIKHYIO acTeHochepy. JIutochepa nmoapaszaensercs Ha HEKOTOPOE KOJIUYECTBO T (pHc. 8.5).
OcHoBaHMEM [JI UX pa3TpaHUUEHUS CIYXHUT pPa3MEIIEHHUE O04YaroB 3eMJICTPSICEHMM, TaK Kak
ceficMu4YecKasl PHEprusi B OCHOBHOM BBIJENSACTCA HAa TPaHUIAX MEXAY IIUTamMu. B OonmbIIMHCTBE
CIIy4aeB, XOTS U HE BCEera, TH TPaHUIIbl YETKO BHIPAYKEHHBI.

110



o4

N, '_ '- --.. ’
4 3 .' ; o:‘*ﬁ"’» w”"d‘\""&"
e PR "‘. ,
v e » k>
g T Acbpmcaucxa 0
“,. 1- SR o~ -r.-w,«
.

. : ‘A- "q %6'&5‘.’1
. b ‘:: ’;:Q b;biv"
o I
aMepmcchkaﬂ ”tg"%"*—?;:{:
RN 5o S
v --J‘ "0 = 5o
v R ]
v 11| A : K'm-lecxaﬂ ]uﬂ‘ \ |
‘I|l (IR HH'LLIHJJJJH L
[ |::::‘J 2.7 3214

Puc. 8.5. JlutoctepHbie mnThl 3eMid. Manble IIHTE 4 MHKPOIUTHTEE X —
Xyan-ne-@yka; Ko — Kokoc; K — Kapubekas; A — Apasuiickas; Kr — Kurafickas;
1 — Uunoxuraiickas; O — Oxorckan; © — OununnuHckas, | — IHBEPreHTHEBIE
rpaHuiBl (OCH cHpeluHra); 2 — KOHBEPreHTHBIE TPaHHUIE! (30HBI CYOmyKIHH,
pejke — 30HBI KOJIH3HH); 3 — TpaHC(OPMHEIE Pa3liOMbl H MPOYHMe TPAHHIEL 4 —
BEKTOPEI «abCOMIOTHRIXY IBMxkeHHi nuTocdepHEIX muut [30]. MakcuMansHas
ckopocTk okono 10 cm/rox

Habmromaror Tpu poja B3auMHBIX HepeMenieHnii minT: O JUBepreHTHRIE TPAHUIIBI, BIOIH
KOTOPBIX MTPOUCXOIUT Pa3ABIKEHHE TUTUAT (CITPEIIHHT);

{0 KOHBEpreHTHBIC TPAHUIIbI, BIOJIb KOTOPHIX MPOUCXOTUT CONMIKEHUE IUIUT, OOBIYHO
BhIpa)KaIoIeecss B MOJOABUTAaHUH OIHOM TUIUTHI MO IpYryro. [Ipu 3TOM BO3MOXKHBI: CYOTyKIIHS,
KOTJla OKEaHCKas IUIMTA T[OAOABHIaeTCsS TMOJ KOHTHUHEHTaJbHYI0 (00pasyercs akKpelMOHHas
Npy3Ma, HapallyuBaloiass KOHTHHEHTAIBHYIO, OKPAMHHYIO WJIH OCTPOBHYIO AYTY); OOMYKIIHS, KOT/Ia
OKeaHCKas IumTa (Kopa, JuTocdepa) HaAABUraeTcs Ha KOHTHHEHTAIbHYIO; KOJUIM3USA, KOIJa
CTAJIKMBAIOTCS IBE KOHTUHEHTAJBHBIE TUTUTHI (OOBIYHO C MOABUIOM OTHOM IO IPYTYIO), KOTOpast
MOPOXKJIACT CIOKHYIO KOPOBYIO CTPYKTYPY M TOPOOOpPa30BaHHUE;

¢ TpaHC(OpPMHBIC TPAHMIIBI, BIOJIb KOTOPBIX MPOMCXOMUT TOPU3OHTAIBHOE CKOJIBKEHHE
OJTHOM TITUTHI OTHOCUTEIBFHO JPYTOH MO TUIOCKOCTH BEPTHKAIBHOTO TPAHC(HOPMHOTO pa3ioma.

B npupone npeoOiagaroT rpaHUIB IEPBBIX IBYX THITOB. [IpudeM JHBEpreHTHBIE TPAHHIIBI
MPUYPOYCHBI K OCEBBIM 30HAM CPEIUHHO-OKEAaHMYECKIX XPeOTOB U MEKKOHTHUHEHTAIBHBIM pudTam
(KpyITHBIM JTHHEWHBIM TEKTOHHYECKHUM CTPYKTYpaM 3e€MHOH KOpPBI, 00pa30BaBIIMMCS TJIaBHBIM
o0pa3oM TMpu TOPU3OHTATBLHOM pPACTSDKEHHUU KOpBI), @ KOHBEPICHTHBIE - K OCEBBIM 30HaM
[TyOOKOBOJHBIX KEJI000B, COMPSIKEHHBIX C OCTPOBHBIMH JyramMu. Ha JUBEpreHTHBIX TpaHHIIaX
MPOUCXOTUT HEMPEPHIBHOE POXKIACHUE HOBOW OKEAHMYECKOM KOpBI, KOTOpas IepeMelnaeTcs
acTeHOC(EpHBIM TEYEHHWEM B CTOPOHY 30H CYOQyKIIMM, TJA€ OHa IIOIVIOMIAeTCS Ha TIIyOWHE.
Cuutaercs, 9T0 00beM NOTIOMAEMONW B 30HaX CYOMYKIIMU OKEaHWYECKOW KOpPBI PaBeH 00beMy
KOpBI, oOpa3yromieiicss B 30HaxX crpeauHra. bimaromaps stomy paaumyc U 00beM 3eMJIM OCTAIOTCS
0oJiee UM MEHee TOCTOSTHHBIMU.

OCHOBHOU MPUYHUHOW TOPU3OHTATBHOTO JBIKCHHUS TUTUT CUUTACTCS KOHBEKIIHS B MaHTHH,
BbI3bIBacMasi €€ pa3orpeBoM. [Ipu 5TOM CpeauHHO-OKeaHWUYecKhe XpeOThl ¢ ux pudramu
pacrionaratotcsi HajJ BOCXOASIIMMH BETBIMH TEUYCHUH, a DIIyOOKOBOTHBIE Kelobda - Haj
Hucxonsmmmu. HoBooOpazoBaHHasi okeaHWMYecKasi JIuTocdepa IBHIKETCS K KenoOaM, MOCTENEeHHO
OXJIQXKIASICh, YIIOTHSISICh M YBEJIMUMBAs CBOIO MOITHOCTH 32 CYET acTeHoC(ephl. Pe3ynpraroM 3Toro
SIBJISIFOTCSI HUCXOJSIIIME BEPTHKAIbHBIC JBIKCHHS. B KOHEYHOM cueTe OKeaHCKas JuTochepa
CTAaHOBHTCS TsDKEJee MOJCTHIIAIONIEH acTeHoc(epsl W TMOTpykKaeTcs B HEE BIOIb OKCAHCKUX
CKJIOHOB TJTYOOKOBOJIHBIX JK€JI000B.
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BepTukanbHble IBMKEHHSI UMEIOT ellle 0oJiee pa3HooOpa3Hbie MpuduHbL. [lomHATHS MOTYT
OBITH 0OYCJIOBJICHBI MMOABEMOM 00JI€€ JIETKMX BBIIIABOK M3 acTeHOCHEPHI (KOTOPBI OJJHOBPEMEHHO
CIIY’)KUT TIPUYUHOMN PaCXOISIIMXCS TOPU3OHTAIBHBIX TBUKCHHIA), @ TAKXKE Pa30rpeBOM JIUTOCHEPHI
HaJ 3TUMH BOCXOMSIIMMHU TOPSYUMU MAHTUHHBIMU CTpysaMU. ONyCKaHUSI B OKEaHaX CBA3aHbI C
OXJIAKICHUEM JIUTOC(EPHI MO MEpe €€ YHAJICHHUS OT OCeH CIpequHIra U MaKCHMMalbHBI B 30HAX
IyOOKOBOJHBIX kKes000B. B 30HaX, BRIXOAAIINX HAa MOBEPXHOCTH BJOJIb OCEH 3keI000B, OMyCKaHHe
BHOBb CMEHSIETCS MOAHSATUEM BCIEIACTBUE CKYYMBAHMS, HATPOMOXACHHUS OCAJKOB M HAKOIUICHMS
IPOAYKTOB BYJIKaHMYECKOM nesarenbHOcTU. [Ipolecchl pervoHanabHOro MeramoppusaMa Hu
TPaHUTOOOPA30BaHUS BEAYT 3/1€Ch K YBETMYCHUIO MOIITHOCTH JIETKOW KOHTHHEHTATHHON KOPBI, @ 3TO
B CBOIO OYepeab NPUBOAUT K €€ BCIUIbIBaHMIO. C JNaHHBIM MPOIECCOM CBsI3aHO OOpa3oBaHUE
MIEPBUYHBIX TOPHBIX COOpPYKEHUH. BTOpHUHBIE TOPHBIE COOpPYX EHUS POPMUPYIOTCS O] BIUSHUEM
CTOJIKHOBEHMSI KOHTMHEHTAJIbHBIX IIJIUT, B PE3YyJbTaTe 4ero yBETUYMBAETCS TEIUIOBOM MOTOK, YTO
CIIOCOOCTBYET MObEMY acTeHOC(hEphl U POCTy MOAHATHI. CUUTACTCs, YTO OMyCKaHWE TEPPUTOPUN
MOXXET OBITh CBSI3aHO C (OPMHUPOBAHHMEM JICHHWKOBOTO muTa (AHTapkTuaa, [peHnaHmus) u
MOBEMOM 00JIaCTeH, OCBOOOTUBIIMXCS OT JICAHUKOBOTO TOKpOBAa Oyarofapsi CHATHIO HArpy3Kd
(banTuiickuit 1 Kanaackuii nuThr).

3emnempacenusmu Hazvi8arOm noo3eMHbvie MONUKU U KONEOAHUS 3eMHOU NOBEPXHOCU,
B03HUKAIOWUE 8 Pe3VIIbMAame GHEe3aNHbIX CMeWeHUll U pa3pbléo8 8 3eMHOU KOpe Ul 8epXHell 4yacmu
Mawmuu u nepeoarowuecs: Ha OobuiUe paccmosanus 6 eude ynpyeux xonebanuil. Habmonenus 3a
3eMJIETPSACEHUSAMHU BEAYTCS C JpeBHEHIIMX BpeMeH. JleTalbHble OMHCAHMS 3EeMIIETPSICEHUI,
HAOMIONABIIUXCSA C CepenuHbl | ThIcsSueneTus M0 H.3., AaHbl snoHnaMu. CHcTeMarnyecKue
WHCTPYMEHTAJIbHBIC HAOM0[IeHUsT HadaThl BO Bropoi nmonoBune XIX B. (b.b. TonumeiH, 3. Buxepr,
b. I'yren6epr, A. Moxoposuuuy, ®. Omopu u jp.).

CunpHbIe 3eMIIETPSICEHUSI HOCAT KaTacTpOpUUECKU XapakTep, YCTymHasi 1o 4YHCIy >KEepTB
TOJILKO Tal(pyHaM M 3HAYUTENHHO (B JECATKH pa3) omepexas U3BEepKeHUs BYIKaHOB. KomndecTBo
Ca0bIX 3eMJIETPACEHUN ropas3no Ooblie, YeM CHIIbHBIX. Tak, Ha COTHHU ThICSIY 3€MJIETPSICEHUM,
€XEroHO HAOIIoaeMBbIX Ha 3eMile, IPUXOASITCS SIUHHUIIBI KAaTaCTPOPUICCKUX.

TeppuropuanbHOoe pacrpefesieHue 3eMIIETPSCEHUH HEepaBHOMEPHO U  ONperdesnsercs
nepeMenieHNeM M B3aUMOJCHCTBUEM JTUTOC(EpHBIX TIHUT. MI3BECTHBI /1Ba IIaBHBIX CEHCMHYECKUX
nosica: TUXOOKeaHCKUH, OXBaThIBAIOIINN KOJBIIOM Oepera Tuxoro okeana, u Cpeau3eMHOMOPCKUH,
npocTuparonmics yepes ror EBpazun ot [InpeHeickoro noiayoctposa Ha 3amajae 10 Manmaickoro
apxuienara Ha BOCTOKEe. B mpenenax OKEaHOB 3HAYUTENIBHOM CEMCMUYECKOW aKTHUBHOCTBIO
OTJIMYAIOTCS CPEIUHHO-OKeaHWYecKue XpeOThl. (Ouaru 3eMIIeTpSICeHUH pacroiaraloTcs Ha
mryouHax no 700 kM, HO 3/4 celiCMHUYECKOW SHEPTHH BBIJCISICTCS B OdYarax, HaxXOASIIMXCS Ha
myonHe He Oomee 70 kM. Pa3mep ouara karacTpo@UuecKHX 3eMIIETPSCEHUI MOXKET JOCTHUTaTh
COTEH U THICSY KHJIOMETPOB.

OO6nacTh HauOONBIIMX Pa3pPYyIICHUI pacmojaraeTcs BOKPYT SMUIEHTPA — MPOEKIHUHA Ha
3eMHYIO TOBEpXHOCTh MECTa Hayasa MepeMeIeHusl MacC — TUIOLEHTpa.

NHTEHCUBHOCTHh TIPOSIBICHUS 3E€MIICTPSCEHUN Ha MOBEPXHOCTH U3MepsieTcs B Oayuiax u
3aBUCUT OT IIyOMHBI Odara W MarHUTYIbl 3€MIICTPSCEHUs, CIyXKallled Mepoll ero »HEepruu.
N3BecTHOE MakcHManabHOE 3HAUECHUE MArHUTynbl Onu3ko K 9. C yBeNmWYCHHEM MAarHUTYIbI Ha
eauHUIy SHeprus Bo3zpactaeT B 100 pa3, Hampumep Mpu TOTYKE C MATHUTYION 6 BRICBOOOXKIAETCS B
100 pa3 Gombiue 3HEepruu, yem npu Maruutyne 5. llkana marauTyn umenyercs mkanoi Puxrepa.
Hapsiny ¢ Heil UCMoNb3yIOT psii CEHCMUYECKUX IIIKaJl, KOTOPhIE MOKHO CBECTH K TPEM OCHOBHBIM
rpymImmam.

B Poccum mpumensiercsi Hanbosiee MIMPOKO HCTIONb3yeMas B MUpe 12-OaibHas Imkaia
MSK-64 (Mensenesa-IlInonxotiepa-Kapuuka), Bocxonsmias k mkaine Mepkanu-Kankanu (1902), B
crpanax Jlaruackoit Amepuku npunsTa 10-6amipHas mkana Poccu-®opens (1883), B SAnonun - 7-
OamnpHas mkana. OmeHKa UHTEHCHBHOCTH, B OCHOBY KOTOPOU TOJOXKEHBI OBITOBBIC MOCIEACTBUS
3emuieTpsicenusi, B mkaie MSK-64 3adukcupoBana cieayrommum o0pa3om:

1 Gan - He oIIyIIAETCS HUKEM, PETUCTPUPYETCS TOJIBKO CEHCMUYECKUMU TPHOOpaMu;

2 Ganya — MHOTJA OUIYIIAeTCs JIOAbMU, HAaXOIAIIUMHUCS B CIOKOWHOM COCTOSTHUY;
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3 63..]1.]121 - OIymacTCss HECMHOT'MMHU, 60)166 3aMCTHO B TIOMCHICHUAX Ha BCPXHUX ITAXKAX,

4 OGamna - OUIymaeTcs MHOTUMHU (OCOOCHHO B TIOMEIIIEHHUSX ), B HOUHOE BPEMSI HEKOTOPHIE
MPOCHIMarOTCs. BO3MOXKHBI 3BOH MOCY/IBI, Ipede3kaHnue CTEKOI, XJIOMaHbe JBEPEei;

5 0auIoB - ONIyIIAETCs MOYTH BCEMH, MHOTHE HOYBIO MpOChInatoTcs. KadatoTcs: Bucsume
MMpEAMCTEI, OABJIAIOTCA TPCIIUHBI B OKOHHBIX CTCKJIAX U HITYKATYPKEC;

6 0aJuIoB - OLIYIIAETCsl BCEMH, OCHIMACTCS IITYKATYpKa, JISTKUE pa3pyIIeHUs 31aHui;

7 0ayuIOB - TMOSIBISIOTCS TPEIIMHBI B INTYKAaTypKe M OTKAJBIBAIOTCS OTHENbHBIC €e
KyCKH{, TOHKHE TPEIIHHBI B cTeHax. OIIyIaroTcsl TOMYKHA B aBTOMOOMIISIX;
8 0aymIoB - OOJBIIME TPEUIMHBI B CTE€HAX, MajJeHUE TPYO, MaMATHUKOB. TpeuiuHbl Ha

KPYTBIX CKJIOHaX U B CBIPOM I'PYHTE;

9 OamnoB - OOpyLIeHHE CTEH, MEPEKPHITHHA KPOBIM B HEKOTOPBIX 3IAHUSAX, Pa3PHIBBI
MOJI3€MHBIX TPYOOIIPOBOJIOB;

106am10B - 00Basbl MHOTUX 3[JaHUN, UICKPUBJICHUE JKEJIE3HOIOPOXKHBIX pesibcoB. OMOI3HH,
00BaJIBI, TPEMIMHKI (10 1 M) B TpyHTE;

116a1710B - MHOTOUMCIICHHBIE MIMPOKHE TPEIIMHBI B 3eMJie, 0OBAJIbI B TOpax, 0OpyIIeHUE
MOCTOB, TOJIbKO HEMHOTME€ KAMEHHBIE 3[JaHUSI COXPAHSAIOT YCTOWYUBOCTb;

126am10B - 3HaUMTENbHBIC M3MEHEHUS penbeda, OTKIOHEHHE TEUCHHUS PEK, MPeAMETHI
no0packIBalOTCS B BO3AYX, TOTAIBHOE Pa3pyIllIeHNUE COOPY>KEHUH.

CunbHbIE 3eMIICTPACEHUS OLIYIIAIOTCS HAa PACCTOSIHUU THICAYH KUJIOMETpoB H Ooiee. Tak,
B MockBe BpeMsi OT BpeMEHHM HAOMIOJAIOTCS TOMYKH MHTEHCHBHOCTBIO 10 3 0ajIOB KaK «3XO0»
KaTacTpo(UUYEeCKNX KaprnarcKux 3eMieTpsiceHuid B Topax Bpanua B PymbiHUEM; 3TH ke
3eMJIeTpsICCHUsT B Onm3ko Kk PymeiHMM MongaBun — omymarTcss Kak — 7-8-OalibHBIE.
IIponoiKUTENbHOCTE 3eMIIETPCEHUN paszinyHa. Hanpumep, 3emuerpscenue Ha octpose Jlucca B
CpenuzemHoM Mope mmmiochk Tpu roma (1870-1873), obmiee KOMMYECTBO TOIYKOB COCTABUIIO 86
THIC.

Besikoe 3emneTpsiceHne ¢ MarHuTYION CBBIINIE 7 MOXKET CTaTh KPYIMHOW KaracTpodoil.
OpHako OHO MOXKET OCTaTbCsi M HE3aMEUEHHBIM, €CJIM IPOU30MIET B IYCTBIHHOM paiioOHE.
Hampumep, B pesynbrare [oOu-AnTaiickoro 3emuerpscenuss 1957 r. ¢ marHutygoi 8,5 wu
MHTEHCUBHOCTHIO 11-12 6anioB BOSHUKIIM JIBa 03€pa, MTHOBEHHO 00pa30Bajics OrpOMHBII HAaIBUT B
BHJI€ KAMEHHOM BOJIHBI BBICOTOM 0 10 M, MakcuManbHOE cMeleHue mo copocy pocturiio 300 M u
T.IL.; TeppuTopus pazmepoM ¢ Jlanuro mnu l'omutananio ObUIa MOTHOCTHIO paspyieHa. Ecinu 6b1 310
3eMJIETPSICEHHE IIPOM3O0LLIO B T'YCTOHACEIEHHOM pAailOHE, YHCIO JKEPTB MOIVIO H3MEPATHCS
MUJUTHOHAMH.

Ecnu 3emnerpsiceHns MpoucXoIaT B MOPE, TO OHU MOTYT BbI3BaTh Pa3pyLINTEIbHbIE BOJHBI
- IlyHaMH, HauboJiee 4acTo oIycTolarIue noobepexns Tuxoro okeana, Kak 3To mpousonuio B 1933
r. B Anonun u B 1952 1. Ha Kamuarke. OOmiee 4ucio KepTB 3eMIICTPSICEHUH Ha TUTAHETE 3a
nocieanre 500 JeT cocTaBUIO OKOJIO 5 MIIH YENOBEK, IMOYTH IOJOBMHA M3 HUX NMPHUXOAUTCS Ha
Kuraiti. bonpimme mnorepu mNpu 3eMIIETPACEHHUSX OOBIYHO CBSI3aHBI C BBICOKOW TIJIOTHOCTHIO
HAaCEJICHHUs, NMPUMUTUBHBIMH METOJAMH CTPOUTENIbCTBA, OCOOCHHO XapaKTEPHBIMH JJsl OEIHBIX
PErHOHOB.

B xonme XX B. A€ATENbHOCTb 4YeJOBEKa, MPHUHSBIIAS IUIAHETapHbIE MacIITa0bl, cTaia
MPUYMHOM HMCKYCCTBEHHO BBI3BIBAEMON CEMCMUYHOCTH, BO3HUKAIOLIEH, HAPUMEDP, MPHU SAIECPHBIX
B3pbIBax (ucnbiTanuss Ha mnonuroHe Hesama (CLHA) WHUIMHPOBAIM THICAYH CEHCMHUYECKHX
TONYKOB), MPH CTPOUTEIHCTBE BOJOXPAHWIHUIL, 3allOJIHEHWE KOTOPBIX MHOTAA MPOBOLUPYET
CUIIbHBIE 3eMileTpsiceHus. Tak cimyumnoch B MHanu, xorma coopyxkeHue BogoxpaHmiuma KoiiHa
BBI3BAJIO 8-0ayUTbHOE 3EMJICTPSICEHUE, TIPU KOTOPOM MOTHOJ10 177 uenoBexk.

Maemamusm - npoyecc 8biniagienHus mazmbl, ee OalbHeUue20 pa3eumus, nepemenjets,
83AUMOOUCMBUS C MBEPObIMU 2OPHLIMU NOPOOaMU U 3acmuléanus. Maema - smo pacniagnenHas
macca, obpaszyrowascsa 6 2nyounHvlx 3onax 3emau. 1lpyu BHEAPEHUN MarMbl B 3eMHYIO KOPY HJIU TIpU
ee M3JIMSIHUM Ha IMOBEPXHOCTh 3eMJIM (OPMHUPYIOTCSI MarMarhuyeckue ropHble mopoasl. Marma
NEepUOMYECKU 00pa3yeT OTHEeNbHbIE OYarn B pasHBIX IO COCTAaBYy W IMIYOMHHOCTH 000JI0YKax
3eMIIH.
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MarmaTusm - IposiBJICHHE TITYOMHHOW aKTUBHOCTH 3€MIIH, TECHO CBSI3aH C €€ Pa3BUTHEM,
TEIJIOBOM HWCTOpUEH M TEKTOHWYEeCKOoW »sBomonued. [lo miyOuHE TPOSBICHHS MarMaru3m
pa3zienstoT Ha abuccanbHbIi (TIyOMHHBIN), TUNAOMCCANbHBIN (MPOSBUBILUICST HAa HEOONBIION
TyOWHE) U TOBEPXHOCTHBIN (ByJIKaHU3M). B pe3ynbrare Marmaru3ma GOpMHUPYIOTCS: HHTPY3UBHBIE
TeJa U TOPHBIC TIOPOJIBI - B TIPOIECCE BHEAPEHUS B TOJIILY 3€MHOW KOPBI PACILIABICHHON Marmbl U
3¢ ¢y3uBHBIE - B NpOLECCe H3JIUAHUSA JKUIKOW JIaBbl M3 IIyOMH 3€MJM Ha MOBEPXHOCTb C
00pa30BaHMEM JIABOBBIX MOKPOBOB U MTOTOKOB.

Bynxanuzm — cosoxynnocme senenutl, 00ycioenienHulx, NPOHUKHOBEHUEM Ma2Mbl U3 2TYOUH
3emau na ee nosepxHocms. ByakaHU3M MPUBOAUT K TOSBJICHUIO HAa MIOBEPXHOCTH 3E€MIIM OTPOMHOTO
KOJIMYECTBA BYJIKAHWYECKOTO Marepuaia (BYIKaHHYECKOE CTEKJIO, Memes, ra3bl U T.J.), a TaKkke K
(GOPMUPOBAHUIO TAKOTO TPAHAMO3HOTO OOpa30BaHUs, KAaK BYIKAaH, KOTOPBIA BO3HHUKAET HaJ
KaHaJaMH M TpelIMHAMHU B 3eMHOW Kope. VIMEHHO MO 3THM KaHalaM M TpeulMHaMm Ha 3€MHYIO
MOBEPXHOCTh M3BEPTarOTCs JIaBa, METeN, TOPSYHe Ta3bl, Mapbl BOABI U OOJIOMKH TOPHBIX TIOPO/I.

[lo cTenenu aKTUBHOCTH PA3IMYalOT JEHCTBYIOIIME, YCHYBIINE U MOTYXIIHE BYJIKAHBI, a
no ¢opmMe - IEHTpaldbHBIC, W3BEPralolIfecss W3 IICHTPAJbHOTO BBIBOJHOTO OTBEPCTHUS, H
TpEIMHHbIE, BYIKaHMYECKHE almaparbl KOTOPBIX HMEIOT BHJ 3USAIOIIUX TPEIIMH WIH psaa
HEOONMBINX KOHYCOB. OCHOBHBIMU YaCTSMU BYJIKAHUYECKOTO armapara sBISIOTCS MarMaTudecKuin
ouar (B 36MHOM KOpE WJIM BEpXHEH MaHTHH); JKEPJIO - BBIBOAHOW KaHAJ, MO KOTOPOMY Marma
MOJTHUMAETCSI K TIOBEPXHOCTH; KOHYC - BO3BBIIICHHOCTh Ha MOBEPXHOCTH 3E€MIIH U3 MPOTYKTOB
BbIOpOCa BylKaHa; Kparep - yriyOleHne Ha TTOBEPXHOCTU KOHYca ByiakaHa. COBpEeMEHHbIE BYIKaHbI
pPACTONIOKEHBI BJIONb KPYIMHBIX PazlIOMOB M TEKTOHMYECKH MOJBMXKHBIX obOnacTel (TIaBHBIM
obpazom Ha ocTpoBax U Oeperax Tuxoro u AtimaHTHYeCKOro okeaHoOB). Cpenn aKTUBHBIX
JENCTBYIOIIMX BYJIKaHOB Ha30BeM KitoueBckyro conky u ABaumHckyto conky (Kamuarka, Poccus),
Besysuit (MTamus), Mcanpko (CanbBanop), Mayna-Jloa (I"aBaiickue 0-Ba).

OK302eHHbIMU HA3LIBAIOM NPOYECCHL, KOMOPble NPOUCXOOAM HA NOBEPXHOCMU 3eMau uau
Ha HebonbwoU 2nybuHe 6 3eMHOU Kope U O00YCI08leHbl IHep2uell CONHEeYHO20 U3NYYeHUs,
2pasUMAayUOHHOU CUNOU U HCUSHEOESAMENbHOCIbIO Op2anusmos. CyIIHOCTh SK30T€HHBIX IPOLIECCOB
cBOAMTCA K cieayroniemy [8, 13, 26, 33]:

(0 BBIBETPHBAHHE - MEXaHUYECKOE pa3pylIieHWe TOPHBIX TIOPOJ H XUMHYECKOE
npeoOpazoBaHueE CIAralolnX UX MUHEPAJIOB;

¢ nmeHymanms- yOoalleHHEe W TIEPEHOC Pa3phIXJIEHHBIX W PACTBOPEHHBIX MPOIYKTOB
pa3pyuieHusl TOPHBIX MOPOA BOJIOM, BETPOM U JIbJOM. bosblioe BiIUsSHUE Ha €€ TEMIIbl U XapakTep
OKa3bIBAIOT pa3Max U CKOPOCTh TEKTOHMYECKUX IBUKCHHM, a TakKKe KIUMATUYCCKHUE YCIIOBUS
tepputopun. Ilpeobnananue geHyqanuu HajJ TEKTOHUUYECKUM MOAHITHEM CO BPEMEHEM NMPUBOIUT K
CHI)KCHUIO a0COIOTHBIX U OTHOCUTENIBHBIX BBICOT PETHOHA U O0IIIeMY HUBEIIUPOBAHHIO pebeda;

O aKKyMyJSLHUA- OTIOKEHHE ATUX MPOAYKTOB B BUJE OCAJKOB HA CYyILIE€ WM Ha JTHE BOJHBIX
OacceitHOB.

[Ipouecc coBMecTtHOrO (hopMUpOBaHUs peibeda U PHIXIBIX OTIOXKEHHI B CBOIO O4YEpeb
uMeHyeTcss MopgonauToreHe3oM. Tak, B pe3ynbTare AEATEIIBHOCTH PEeKH (OPMUPYIOTCS H €€
JIOJIMHA, ¥ OTJIIOXKEHUS (JUTIOBUH).

OCHOBY BCeX 9K30T€HHBIX IIPOLIECCOB COCTABISIET  GblGEMpPUBAHUE — NPOYecc
MEXaHU4ecKo2o paspyulenus U XUMUYecKo20 UBMEHeHUs 20PHbIX NOpo0 U MUHEPANo8 8 YCIOBUSX
3eMHOU NOBEPXHOCMU U NPUNOBEPXHOCMHBIX CllOe8 AUmocghepsl, TPOUCKXOIAIMINN O] BIUSHUEM
pa3UYHBIX aTMOC(EpPHBIX areHToB (arMoc(epHbIe OCaaKH, BETEP, CE30HHBIE W CYTOYHBIC
KoneOaHus TeMIepaTyphbl BO3AyXa, BO3ACHCTBHE Ha TOPOIBI aTMOC(EpPHOTO KHUCIOpoma U Jp.),
TPYHTOBBIX U TOBEPXHOCTHBIX BOJI, )KU3HEIEATEIBHOCTH PACTUTENBHBIX U dKUBOTHBIX OPraHU3MOB U
MPOAYKTOB MX pa3joKeHUs. BriBeTprBaHe HMeeT OONbIIOe 3HAYCHHE ISl TIOATOTOBKU BEUIECTBA K
€ro TPAaHCIIOPTUPOBKE; C HUM TECHO CBSI3aHO MOYBOOOpa30BaHME - 3apOoXKJeHUE U (HOPMUPOBAHKE
MIOYBHI.

CkioHo8ble npoyeccbl — KIlacC 3K30TEHHBIX sBieHUN. VX mmpokoe pacmpocTpaHeHHe
CB3aHO C Te€M, 4YTO OOJblllasg YacTh 3E€MHOW TOBEPXHOCTH TMPEACTABISET COOON CKIIOHBI -
HAKJIOHHbIE YYaCTKHU TOBEPXHOCTH, (popMupyromuecs B pe3yibraTe SHAOTCHHBIX M SK30T€HHBIX
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IIPOLIECCOB. XapaKTep CKIOHOB OIpPENEISAETCS COCTaBOM M CTPOEHHEM ClIararouiux IMOpof,
aOCONIOTHBIMU U OTHOCUTENIbHBIMH  BBICOTAMH MECTHOCTH, WHTEHCHUBHOCTBHIO CKJIOHOBBIX
IPOIIECCOB, 0COOEHHOCTSIMH KJIMMaTa, PACTUTENFHOCTU U APYIHMX KOMIIOHEHTOB MPUPOAHOM Cperbl,
9KCMO3UIMHU CKJIOHOB. Ilo mpeoGianaHuio rpaBUTAMOHHBIX JBWKEHUI TOro WJIM MHOTO BUAA U
XapakTepy penbeooOpa3yonx MPOLUECCOB BBIACISAIOT CKJIOHBI OOBaJbHBIC, OMOJI3HEBBIE H JIp.
MexaHu3Mbl X JTOCTaro4yHO pa3HooOpa3Hbl. Hampumep, omona3Hu (CKOJb3AIIEE CMEIIEHHE Macc
TOPHBIX MOPOJ] BHU3 110 CKJIOHY IMOJ] BIMSHUEM CHIIBI TSXKECTH) MOTYT 00pa30BHIBATHCS BCIEICTBHE
MOJMBIBA CKJIOHA, ME€PEYBIAKHEHUS, CECMUYECKUX TOMYKOB U JP.; COMU(IIOKIIMOHHBIE TPOIECCHI
Pa3BUBAIOTCS B pE3yNlbTaTe MEJIEHHOTO MEPEIBMKEHUS MOYB U PBIXJIBIX IPYHTOB IOJ BIUSHUEM
MOTIEPEMEHHOTO TPOTAUBAHUS - TPOMEP3AHUS U CUJIBI TSKECTH.

[TpeoOpa3oBaHUIO 3eMHOW MOBEPXHOCTH B OTPOMHON Mepe CHOCOOCTBYIOT (hrto8udnvHule
(9PO3MOHHO-aKKYMYJSITUBHBIE) nMpoyeccbl — COBOKYNHOCMb  NPOYUECCOo8,  OCYWECMBIIeMbLX
MeKyYUMU NOBEPXHOCMHBIMU 800HLIMU NOMoOKamu. BoIHbIE TOTOKM pa3ieisioT Ha MOCTOSHHBIC
(pekn) W BpEMCHHBIC, a BPEMCHHBIC B CBOIO OYEpEIb - Ha PYCIOBbIE (OBparm W Oalku) U
HepycioBble (ckioHOBBIE) [15]. Pesymbrarom (iIroBHAaNbHBIX TPOLIECCOB SBISETCS Pa3MbIB
BOJHBIMU TIOTOKAMHM 3E€MHOIl MOBEPXHOCTH B OJHUX MECTaX U OJHOBPEMEHHBIM NEpeHoC u
OTJIOKECHHE MPOIYKTOB pa3MbiBa B JIPYTHX, B PE3YJbTAaTe YEro B OJHO M TO XK€ BpeMs 00pa3yroTcs
KaK BbIpaOOTaHHBIC (APO3HUOHHBIC), TAK U aKKyMYJISATHBHBIC (OPMBI pebeda.

@mroBHANbHBIE TPOLIECCH PA3BUBAIOTCS B MPeJIesiaX PeUHbIX 0acceiiHOB, B KOTOPBIE BXOIST
peuHble, OBpPa)KHO-OAJTOYHBIE U CKJIOHOBBIE CHUCTEMBlL. LleHTpalbHBIM 53JEMEHTOM PpPEYHBIX
0acceifHOB SIBIISIIOTCS PEKH - BOJHBIC MTOTOKH, TEKYILIME B €CTECTBEHHBIX pycliaX M MUTAIONIUECS 32
CUET IMOBEPXHOCTHOTO U IOJ3EMHOIO CTOKa CO CBOMX OacceiHOB. Pexu pasnensiorcss Ha JBe
TPYIIBL: TOPHBIE PEKU C OBICTPHIM TEUCHHUEM, TEKYIIHE OOBIYHO B Y3KHX JOJMHAX, U paBHUHHBIC
peku, uMeromue Oojee MEIJIEHHOE TEUeHUE U IIMPOKHE TeppacupoBaHHbIE NoduHBL. Hanbomnee
KpynHble peku: B Poccuiickoit ®@enepamun - O0b, Enuceii, Amyp, Jlena, Bonra; B 3apy0exxHbIX
crpaHax — Hun, Muccucunu, AmazoHka, AHIBBL. Pexku XapakTepHu3yroTCs CBOUM PEXKHUMOM -
W3MEHEHUEM YPOBHEH, pacxoJOM, CKOPOCTBIO TEUEHHUs, TEMIIEparypoil BOABI W JIPYTUMU
SBJICHUSIMU, 3aBUCSAIINMHU IJIABHBIM 00pa30M OT XapakTepa MUTaHUs peK U KIIMMaTUYeCKUX yCIOBUMA
MECTHOCTH, II0 KOTOpO OHM IpoTekaroT. CyMMapHbIN rofloBOM CTOK pek B MupoBoil okeaH -42
ThIC. KM°. Peku - BaXKHEHIIHiA leMEHT MPUPOHOM CPeIbl: CTOUHUK MTHTHEBOI M MPOMBIIIIEHHOM
BOJIbl, €CTECTBEHHBI BOAHBIM MyTh, MOCTOSHHO BO300HOBISEMBIH HCTOYHHK THUAPOIHEPTHUH,
MeCTOOOUTaHHE PBIO U IPYTUX MIPECHOBOJHBIX OPTaHMU3MOB, a TAKXKE BOIHOM paCTUTEILHOCTH.

IiayuanvHvle npoyeccol — npoyeccol, CEA3AHHbIE C O0eAMeNbHOCMbI0 1b0d, m.e. C
COBPEMEHHBIM UNIU NPOULTBIM OlledeHeHuem meppumopuu. Takue Iporecchl MOT'YT pa3BUBAThCS MPU
YCIIOBUM OJICACHEHUSI HEKOTOPOM TEPPUTOPUU — JIOCTATOYHO JIUTEIBHOTO CYIIECTBOBAHMS

00JIBIIOr0 KOJMYECTBA JIbJIa B Mpe/ieaxX ydacTka 3eMHOM IOBEPXHOCTH, B MIEPBYIO OU€peb B BHUJIE
JETHUKOB - JIBUXKYIIMXCA CKOIJICHUH JbJA. DPO3UOHHAS JEATENBbHOCTb JICIHUKOB (dK3aparius)
CBOJUTCSl K BBIMaXMBAaHUIO KOPEHHOIO JIOXKA JIEAHUKA OOJIOMKaMH TOPHBIX MOPOJ, BMEp3IIUMU B
JBIDKYILIUICS JIel, aKKyMYJISATUBHAS IeATEbHOCTD - K (POPMUPOBAHUIO CHICM(PUUESCKUX OTIOKEHUN
B BHJIC CKOIUICHUS HECOPTUPOBAHHBIX OOJOMKOB TOPHBIX MOPOJ, MEPEHOCUMBIX MM OTIOKEHHBIX
JeTHUKaMHu 00pa3oBaHUi, — MOpEHBI. B reonornyeckom nponuiom Hanbosee KpyIHbIe KoleOaHus
KJIUMara MPUBOIWIN K YEpelOBaHHUIO JICAHUKOBBIX SM0X (JIETHUKOBUN) U MEXJIeIHUKOBHUI. B
HanOosnee OJIM3KOE K HaM BpeMs - B IUICUCTOLICHE - HACUMTHIBAIOTCS IIECTh JICTHUKOBBIX MEPUOIOB
U MSITh MEXJIEAHUKOBUN. B pesynbrare TasHUS JE€IHUKOB OOpPa3yOTCS MOIIHbBIE BOJHBIE MOTOKH,
KOTOpBIE GOPMUPYIOT (QIIIOBUOTAHATBEHBIE OTIIOKEHHUS (OTIOKEHHUSI BOJHO-JIETHUKOBBIX TOTOKOB) U
pensed. B paiioHax, XapakTepU3YIOUIUXCS OTPULIATEIIHHOM TEMIIEpaTypol TOPHBIX MOPOM M TOYB,
HaJIMYUEM TIOA3EMHBIX JIbJOB M MHOTOJETHEW MEP3JIOTHl, MOJYYUIH pacHpOCTPAHEHUE
cnenuduyecKkue, KpPUOTEHHbIE IMPOLIECCH: IMy4yeHHWE U  HajeneoOpazoBaHUE; KPUOTEHHOE
BBIBETPHBAHUE, MOpO3HAas COPTUPOBKA, KPHUOTEHHBIH KpUI, COMU(IIOKLIUS M JAp.; MOPO3HOE
pacTpecKuBaHUE; TEPMOKAPCT.

Kapcmoesvie npoyeccot — npoyeccvl pacmeopenus, uiu uluerayuéanus, U omuacmu
pasmvléa  MpewuHo8aAmslX PACmMEOPUMbBIX  2OPHBIX NOPOO  OBUNCYUUMUCS NOO3EMHLIMU U
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NOBEPXHOCMHbIMU 800AMU U CBA3AHHOE C OMUM 00pazosanue Cneyuuyeckux Kapcmosvlx
3anadunublx opm perveda Ha nogepxHocmu 3emau U pasiudHbIX NYCMOM, KAHAN08 U neujep 8
enyoune. TToMUMO KapCTOBBIX BBIJIENAIOT TPOLECCHl ICEBAOKapcTa (JIOKHOTO KapcTa), Koraa
npoucxoauT obpa3zoBaHue (OpM, BHEIIHE HAMOMUHAIOIIUX KapcT, HO OOYCJIOBJIEHHBIX WHBIMU
IpoIecCaMu.

Donosvie npoyeccwvl - npoyeccovl, 00y Cl08/1eHHble 0esmelbHOCMbI0 6empa. BbITyBaHUE WU
pa3BeBaHME pBHIXJOro Marepuana (neduianus), oOTauMBaHME W pa3pylIeHHE TBEPABIX IOPOJ]
00JIOMOYHBIM MarepHalioM, BJIEKOMBIM BETPOM (KOPpa3MOHHBIE HUIIM U D0JIOBbIE «KaMEHHBIE
IpuOb», «KaMEHHBIE CTOJIOB» U T.1I.), IEPEHOC F0JI0BOTO MaTepHala M ero akKyMyJIsius (IpsiaoBbIe
Necku, OapxaHbl, OapxaHHBIC 1€MW W MMAapabOJWYECKHEe MOIOHBI W TMp.). OTH MPOIECCHI
pacnpocTpaHeHbl B MECTaX Pa3psKEHHOTO PACTUTEIBHOTO MOKPOBA U CHIIBHBIX BETPOB.

bepezosvie mopckue npoyeccwvt npoucxodsm 6 npedenax 0Oepezo6oil 30Hbl, HA 2paHuye
cywu u oxeana. B pesynabrare TpaHcpOpMaluM U PACCEMBAHUSA SHEPIHM MOPCKHX BOJH MpU
B3aUMOJICHCTBHH ¢ JUTOChepor (HOpMHUPYIOTCS aOpa3noOHHBIE Oepera - BBICOKHE OTCTYIAIOIINE
Oepera BOJOEMOB M aKKyMYJSITUBHBIE Oepera - HacTymamoomue Oepera, CIOKEHHBbIE HAHOCAMH,
MPUHOCHMBIMH BOJTHAMH U nipuboeM. B pesynbrare neicTBUS MONEPEYHOro nepeMelieHrs HAHOCOB
dopMupyeTcs IUISK — CKOIUIEHHE HAHOCOB B 30HE NpuUOOHHOro moroka. CyuTaercs, 4ro ¢
MIPOLIECCOM TOIMEPEYHOTro MepeMEIIeHNs HAHOCOB CBSI3aHO TakXe 00pa30oBaHME MOABOAHBIX BAJIOB -
AKKYMYJSITHBHBIX ()OPM, CIOKEHHBIX OOBIYHO TMECYaHBIM MATepUAIOM W TSHYIIUXCS BIOJbL Oepera
napajuieNbHO IPYT OPYTY.

B npeoenax ona Muposoeo okeana pacnpocmpaHenvl 2pasumayuoHHble Npoyeccobl —
npoyeccol, 8 GO3HUKHOBEHUU U PA3GUMUU KOMOPBIX OCHOBHAS PONb NPUHAONLEHCUM CUNe MANCECTU.
B Hactosimee Bpems cpenu TpaBUTAMOHHBIX MPOIECCOB JHA MUPOBOTO OKE€aHa BBIICISIOT
MPOLECC MEIJICHHOTO CIOJ3aHUSl WM OIJIBIBAHMSA TOJII OCAJKOB HAa OTHOCHUTEIBHO MOJOTHX
CKJIOHAaX (KpHII); MOJBOJHbIC OMOJ3HU; MYTHEBbIC MMOTOKH - TEUCHHUE BOJHON CYCHEH3UHU TBEPABIX
YacTHUII;, JOHHBIE U TOCTOSIHHbIE MMOBEPXHOCTHBIE TEUEHUs, (POPMUPYIOIIUE OTPOMHBIE OCaI0UHBIE
XpeOThbl; JOHHAs AKKyMYJSIUs, Bexylmias K HW3MEHEHHIO peibeda JHa 3a cueT mnorpedeHus
KOPEHHBIX HEpOBHOCTEH. bombiiyio pons B (QopmMupoBaHMM HK30TeHHBIX (opMm penbeda maHA
MupoBoro oxeaHa urpaer OHMOTCHHBIM (AKTOp - AEATENBHOCTh PUPOCTpOUTENEH, HAKOIUICHHE
PBIXJIOrO MaTepuaia B pe3yibraTe OTMUPaHHs OPraHU3MOB, pa3pylICHHE U pa3pbIXJIEHUE TOPHBIX
OO BCIEICTBUE JEATEIBHOCTH pa3IMYHBIX KAMHETOYLEB, MNepepadoTKa JOHHBIX TPYHTOB
WIOEAaMH U T.1.

YeunuBaromeecst BO3JICHCTBHE 4YEJIOBEKa Ha 3E€MHYIO IOBEPXHOCTh OOYCIIOBIMBAET
HEOOXOJMMOCTb H3YUYECHUS] aHMPONO2EHHbIX penvedha U OMIONCeHUl — COBOKYNHOCMU (opm
3eMHOU NOBEPXHOCMU U OMIONCEHULl, USMEHEHHbIX UNU CO30AHHBIX OeamelbHOCMbIO UYelloseKd.
KpomMe mpencraBieHHBIX BBILIE CIEAYET YKa3aTh KOCMO2EHHblU Npoyecc, CEA3aHHblU ¢ nadeHuem
Memeopumog, KOTOpbIE OCTAaBIAIOT CleAbl B BHAE KparepoB. I[loMMMO KpymHBIX Tel Ha
MOBEPXHOCTh 3€MJIM IMOMaJaeT KOCMHYECKOE BEIIECTBO B BHUJIEC MbUIM U MHKPOMETECOPUTOB,
KOJIMYECTBO KOTOPOTO B 00IIEM OanaHCce PHIXIIBIX OTIOKEHHM, TePEeMEIIaloNIXCsl Ha TOBEPXHOCTH
penbeda, HeBEIHKO.

Jlnsi HOHUMaHUs TPOIieccoB (POPMHUPOBAHUS OTIIOKEHUN U penbeda MOBEpXHOCTH UMEIOT
0OJIBIIIOC 3HAUYCHHUE KOHIIEMIIUY B3aUMOJICUCTBHS DK30TCHHBIX M DHJIOTCHHBIX TpolieccoB [§, 9, 13,
23, 26]. B Haykax o 3emiie 00cyXA€HUE 3TOTO B3aUMOJIEHCTBUS JUIUTCS JOBOJIBHO JaBHO. B 1763 .
M.B. JlomoHOCOB yke paccmarpuBas Takyio wuaeto. Bo Bropoit momoBuHe XVIII B. Obumn
pa3paboTaHbl ydYeHHs O CHJaX, MPUHUMAIOIIUX YydYacTHe B OOpa30BaHUU 3E€MHOW KOpPBI H
BBI3BIBAIOIINX H3MEHEHHUS €€ TOBEPXHOCTH, - HENTyHU3M M IuryToHusMm. Tak, ['A. Bepuep
(HENTYHHCT) CUUTAN, YTO MHUPOBOMY OKeaHy NMPUHAICKUT UCKIIOUYUTEIbHAS POJIb B 00pa30BaHUU
TOPHBIX MOPOJI, CIAraloluX 3eMHYIO IOBEPXHOCTh, U B BhIpaboTKe penbeda. B cBoro ouepenn k.
I'erToH (MIyTOHUCT) BBEJN B HAyKy MOHSATHE O I'€OJIOTMYECKOM IMKIJIE, pacCMaTpUBaj M3MEHEHHS
penbeda Kak COCTaBHYIO YacTh I'€0JIOrMUECKOro pa3BUTHs Henp 3emiu. KoHlenuuo MeIeHHOTo 1
HETPEPHIBHOTO M3MEHEHUS 3€MHON MOBEPXHOCTH TOJ BIHMSHHUEM IPOIECCOB, IEHCTBYIOIIUX U B
Hacrosiiee Bpewms, BbiABUHYNA Y. Jlailenb, KOTOpBIM moyiaran, 4To OCHOBHBIE (OpMBI pernbeda
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BO3HHMKAIOT KaK Pe3y/bTaT JBUXKEHUS 3€MHOM KOpBI, a 3aT€M HUBEIUPYIOTCS, Pa3pylIaloTCs IO
NeCTBHEM BHEILIHUX CHJL.

B 1899 r. B. [IpBuc omyOnukoBan ydyeHue o reorpapuueckux (reoMopdoornyeckux)
LUKJIaX, J1aB CBOE BHUJICHHE B3aUMOJCHCTBHS 3HIOTCHHBIX M HK30TreHHBIX mporeccoB [9]. Ilo
MPU3HAKY BEIYIIETr0 3K30M€HHOro mpolecca J3BHUC BbIACIUI «HOPMAIbHBINY (BOAHO-IPO3UOHHBIN),
JICTHUKOBBIA, MOPCKOW U apUIHBIA (D0JIOBBIN) IIUKIIBI pa3BUTUA penbeda. [lesTeIpHOCTh KaKI0To
U3 3TUX BEIYIIUX MPOLECCOB MPOTEKAECT CTAUNHO U JA€T pa3Hble Pe3yJIbTaThl B YCIOBUSX PAa3HOM
Te0JIOTMYECKO CTPYKTypbl, HO B KOHEYHOM CueTe BeAeT K BbIpaBHMBAHMIO penbeda, K
00pa30BaHMIO MMOYTH paBHUHKI (TeHeruieHa). HoBwli UK pa3ButTus, mo J[PBUCY, HAcTymaeT mpu
TEKTOHMYECKOM (PHJIOT€HHOM) TMOIHATUHU MEHEIIeHa, a MOCIe0BaTeIbHOE Pa3BUTHE penbeda OT
paHHell (FOHOW) CTaAMM K CTaAWU JPSIXJIOCTH MOXKET HApYyMIaThCsl TEKTOHWUYECKUMHU WIU
KJIMMaTU4eCKUMU U3MEHEHUSIMHU.

CBs3b JIEHYJALMOHHBIX MPOLIECCOB C BEPTUKAIbHBIMU JABUKEHUSMU 3EMHOM KOpBI
paccmarpuBan Hemeukuid yueHsld B. Ilenka (1924), paspabGoTaBmuii TPUHIUI HU3YYCHUS
TEKTOHUYECKHUX JIBWKCHHH Ha OCHOBe aHanu3a penbeda [23]. OH momarai, 4To MpH aHAIH3E
B3aMMOJICUCTBUS 3K30T€HHBIX M SHJOTCHHBIX IPOIECCOB CIIEAYET YUYHUTHIBaTh HEMPEPBHIBHOCTH U
OJTHOBPEMEHHOCTh JCUCTBHUSI O0OMX AITHX IMPOIECcCOB. BrociencTBun Monmenw B3auMOICHCTBUS
9K30T€HHBIX U YHJIOT€HHBIX MIPOIECCOB YCIOKHSIUCH U YTOUHSITUCH.

Bonpoc 5. Bo3dHukHOBeHHe U reoJiorn4eckasi HCTOpPHUst 3eMJIn

OpHoll W3 BaXXHBIX 3a/Ja4 COBPEMEHHOTO €CTECTBO3HAHMsSI B OOJacTH HAyK O 3emiie
SIBJISIETCS BOCCTAHOBJIEHUE HCTOpuU ee pa3Butus [1,4, 6, 12, 18, 20, 28, 30]. IIo coBpeMeHHbIM
KOCMOTOHHMYECKUM MPEICTaBICHUAM, 3emiid 00pa3oBajach M3 PACCESIHHOTO B IMPOTOCOIHEYHOU
CUCTEME Ta3omblUIeBOr0 BemiecTBa. ONWH W3 HamOoJee BEPOSTHBIX BapHAHTOB BO3HUKHOBEHUS
3emuin  BRIISIAUT claeayromuM obOpa3oM. Bnawame oOpazoBanuck CosiHIIE W YIUIONIEHHAS
BpAILAOIAsICS OKOJIOCOJHEYHAss TYMaHHOCTh M3 MEXK3BE3IHOTO Ta30MbUIEBOrO O0JNaKa IoJ
BIIMSIHUEM, HAlpuMep, B3pbIBa OJM3KOM CBEPXHOBOW 3Be3nbl. Jlamee mpowcxoauna 3BOJIOIHS
ConHIIa ¥ OKOJIOCOTHEYHOW TYMAaHHOCTH C TepeAadyeil 3JIEKTPOMArHUTHBIM WM TYpOYJIEHTHO-
KOHBEKTHBHBIM CITOCOOOM MOMEHTa KouuecTBa ABuxkeHus oT ConHua mianeraM. B nmocnenyromem
«TBUThHAS TJIa3May KOHACHCHPOBAJIACh B KOJblla BOKpYT ColHIIa, a MaTepuall KoJel] 00pa3oBall TakK
Ha3bIBaeMbI€ IJIAHETE3UMAalH, KOTOphle KOHJEHCHpOBaNIHUCh A0 MiaHeT. [locrne 3Toro moaoOHBIM
MPOIIECC TTOBTOPHUJIICS BOKPYT ITUIAHET, YTO MPHUBEIO K 00pa3oBaHUIO CIYTHUKOB. CUUTAETCs, YTO
ATOT mpoliece 3aHsa okosio 100 MiH JeT.

[Ipenmonaraercs, 4ro pganee B pe3yiabrare AuQQEepeHIraluy BEmecTBa 3eMIH MO
NEICTBHEM €€ TpPaBUTALMOHHOTO MOJS U PaJWOAKTUBHOTO HAarpeBa BO3HUKIM U Pa3BUIKCH
pa3IUYHBIE TIO0 XHMHYECKOMY COCTaBYy, arperarHoOMy COCTOSHHUI0O W (DU3HUYECKUM CBOHCTBaM
obonoukn - reochepbr 3emnu. bomnee Tskenblii marepuan choOpMHpOBAN SAPO, COCTOSIIEE,
BEPOSITHO, U3 JKeJe3a C MPUMEChI0 HUKENS U cepbl. B MaHTHUU OCTaIMCh HECKOIBKO Ooliee JeTKue
aneMeHThl. COIMacHO ONHOM M3 TUIOTE3, MAHTHS CJIOXEHAa MPOCTHIMH OKCHUAAMU aJTIOMHUHUS,
xKelnesa, THTaHa KpeMHus U 1ip. O cocTaBe 3eMHON KOPBI YK€ TOBOPHIIOCH JOCTAaTOYHO MOAPOOHO B
§ 8.2. OHa crnokeHa OoJsee JerkuMu criimkaramu. Emie Gosee merkue rassl ¥ Biara copMupoBaiu
MEPBUYHYIO aTMochepy.

Kak yxe roBopuioch, mpeanonaraercsi, 4To 3eMjsi POAMJIacCh U3 CKOIJICHHS XOJOTHBIX
TBEPJbIX YACTHI], BBIMAJABIINX M3 Ta30MbUICBOH TYMaHHOCTH W CIHIIABIIUXCS TIOJ BIIHSIHHEM
B3aMMHOTO mnpuTsbkeHus. [lo mepe pocra miuaHeThl OHa pa3orpeBanach BCIEIACTBUE COyAapeHUs
9THX YaCTHUII, JOCTUTABIINX HECKOJBKUX COT KHJIOMETPOB, TOJJOOHO COBPEMEHHBIM acTepOUjaM, U
BBIJICJICHUS TEIIOTHI HE TOJIBKO M3BECTHBIMU HaM TEMepb B KOPE €CTECTBEHHO -PaJUOAKTUBHBIMU
’NIEMEHTaMU, HO U Oosee yeM 10 BhIMEpIIMMU ¢ TeX Mop paauoakTUBHBIMU n3oTonamu Al, Be, Cl n
Ip. B pesynasrare Morio mpoucXOmWUTh MOJHOE (B SAPE) WM YacTHYHOE (B MAaHTHH) IUIABJICHUE
BellecTBAa. B HavyanbHBIN MEPUOJl CBOETO CYLIECTBOBAHMS, MPUMEPHO 10 3,8 mipA JeT, 3emisd U
JIpyrue TUTAHEThl 3€MHOM TpYMIbl, a Takxke JlyHa moaBepraivuch YCUJIECHHON OomMOapaupoBke
MEJIKUMH W KpymHbIMH Meteoputamu. CrieactBueM 3Toil OoMOGapAvpoBKH M Oojiee paHHETro
coylapeHus IIaHeTe3uMasield MOIVIO CTaTh BBIJACICHUE JIETYYHX U Hauajao 00pa30BaHUs BTOPUYHOM
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arMocepsl, Tak Kak MEepBUYHAS, COCTOSBINAs U3 Ta30B, 3aXBAYCHHBIX MpH 00pa30BaHUM 3EMIIH,
CKOpee BCero OBICTPO paccesyiach B KOCMHUYECKOM MpocTpaHcTBe. Heckoiabko mo3xke crana
dopmupoBarbes ruapocdepa. ChopmupoaBiIriecss TakuM o0pazoMm armochepa u ruapocdepa
MOMNOJIHAJIMCH B MIPOLIECCE JAeTra3allii MAaHTUHN ITPU BYJIKAHUYECKOU JIEATEIbHOCTH.

[Tagenue KpymHBIX METEOPUTOB CO3[aBAJI0 OOLIMPHBIE M IIyOOKHE KpaTephl, MOAOOHbIE
HaOomaeMbIM B Hacrtosimiee Bpemss Ha JlyHe, Mapce, Mepkypuu, rie cienbl UX HE CTEPTHI
HocienylomuMi n3MeHeHusaMu. KparepooOpa3oBaHue MOIVIO MPOBOIMPOBATh U3JIHMSIHUS Marmbl €
oOpa3oBaHueM 0a3ajbTOBBIX IMOJIEH, MOAOOHBIX MOKPHIBAIOIIMM JIYHHBIE «MOps». Tak, BEpOSTHO,
oOpa3oBanach NepBUYHAS KOpa 3eMIIM, KOTOpas, OJHAKO, HE COXpaHWJIACh Ha COBPEMEHHOH ee
MOBEPXHOCTH, 32 UCKIIOYEHUEM OTHOCHUTEIHHO HeOONbIIUX (PparMeHTOB B «Oojiee MOJIOAON» KOpe
KOHTUHEHTAJIbHOTO THIIA.

Ota Kopa, colepKallas B CBOEM COCTABE YK€ IPAaHUThl U THEHCHI, MPaBAa, ¢ MEHBIIUM
coJiepKaHNeM KpeMHe3eMa U Kallus, YeM B «HOPMATbHBIX» TPAHUTAX, OSBHIACH HA PyOEKe OKOJIO
3,8 mupA JieT ¥ U3BECTHA HaM M0 OOHAXEHUSIM B Mpefeax KPUCTAUIMYECKUX IUTOB MPAKTUYECKU
BCeX KOHTHHEHTOB. Criocob oOpazoBaHMs JpeBHEHIIEH KOHTUHEHTAJIBHON KOPBI IMOKa BO MHOTOM
HesceH. B coctaBe »TOW KOpBI, IMOBCEMECTHO METaMOP(GU30BAaHHOM B YCIOBUAX BBICOKHX
TEMIIepaTyp U JaBJICHUH, HAXOIAT MOPOAbI, TEKCTYPHBIE 0COOCHHOCTH KOTOPBIX CBUIETEIbCTBYIOT O
HAKOIJICHUH B BOAHOM cpeze, T.€. B 3Ty OTHAJICHHYIO 30Xy YK€ CyIIecTBOBana ruapocdepa.
Bo3nukHOBeHHE TEpBOil KOpBI, MOAOOHON COBpeMEHHOW, TpPeOOBaIO MOCTYIUIEHUS U3 MaHTHH
OOJBITUX KOJMYECTB KpEMHE3eMa, allOMHHHS, IIeJIoueld, B TO BpeMs Kak ceiyac MaHTHUHHBIN
MarMaTtu3M CO3JIaeT OY€Hb OTPAHMYEHHBIH 00BEM OOOTAIIEHHBIX ATUMHU BIEMEHTaMH IOPOI.
Cunraercs, yto 3,5 mupz JieT Ha3aJ Ha IJIOMAAM COBPEMEHHBIX KOHTHMHEHTOB ObUIa HIMPOKO
pacmpocTpaHeHa ceporHeiicoBasi Kopa, Ha3BaHHasl Tak IO MpeoOiIagaroIieMy TUIY CIaralolux ee
nopoa. B Hamielt ctpane oHa, HanpuMmep, u3BecTtHa Ha Kombckom momyoctpoBe u B Cubupwu, B
4acTHOCTH B Oacceline p. AjjiaH.

JlanpHele coOBITHS B TEOJOTMYECKOE BpEeMs 4YacTO OMNPEAeNsioTCs, COINIacHO
OMHOCUMENLHOU 2€0XPOHON02UY, KATETOPUSIMU «JIpEBHEE», «Mojokey. Hampumep, kakas-to spa
JpeBHEE HEKOTOPOit Apyroi. OTneabHbIE OTPE3KH Ie€OJOTUYECKON NCTOPUN HA3BIBAIOTCS (B MOPSIKE
YMEHBIIEHUSI HUX MPOJIOJDKUTEILHOCTH) 30HAMHU, 3paMu, MEpUOJaMH, 3IMOXaMu, Bekamu. Ux
BBISIBJICHHE OCHOBAHO Ha TOM (paKTe, YTO IeoJOTHYEeCKUE COOBITHS 3aleydaTyieBaloTCs B TOPHBIX
IIOpOJIaX, a OCaJ0YHbIE U BYJIKAaHOTE€HHBIE MOPOABI pacrojararwTcs B 36MHOU Kope ciosiMu. B 1669
r. H. Crenoil ycraHOBWJI 3aKOH TMOCJIEIOBATEIbHOCTH HAIJIACTOBAHUS, COIVIACHO KOTOPOMY
HIDKEJIEXKAIUe TUIACThl 0CaJ0YHBIX MOPOJ JIPEBHEE BBIMICNIEKAIINX, T.€. 00pa30BaUCh paHEe HX.
bnaromapss 3ToMy MOSIBUJIACh BO3MOXHOCTH ONPENEICHUS OTHOCHUTEIBHOM IOCIEI0BAaTEIbHOCTH
00pa30BaHMsI CIOEB, a 3HAUUT, CBA3AHHBIX C HUMH I'€0JIOTHYECKUX COOBITHIA.

OCHOBHBIM B OTHOCHUTEJIHHOM T'€OXPOHOJIOTMU SIBISIETCSl OMOCTpaTUrpaduvecKui, HUiIu
NAJICOHTOJIOTUYECKHUI, METOJ YCTAaHOBJEHHS OTHOCHTEIBHOIO BO3pacTa U IOCIEN0BATEIbHOCTU
3aJieraHus MOpoa. DTOT MeTof ObuT mpemioken Y. Cvurom B Havane XIX B., a 3arem pazsut XK.
KioBse u A. Bponbsipom. Jleno B ToM, YTO B OOJBIIMHCTBE OCAJAOYHBIX MOPOA MOKHO BCTPETHTH
OCTAaTKH >KUBOTHBIX WJIM pacTUTENbHBIX opranu3moB. JK.b. Jlamapk u Y. JlapBuH ycTaHOBHWIIH, YTO
JKUBOTHBIE M PACTUTENbHBIE OpPraHU3Mbl B TEUEHHME TE€OJOTMYECKOM HCTOPUM IIOCTENEHHO
COBEPIIICHCTBOBAIUCh B 0OOpb0O€ 3a CyIIECTBOBAHHME, TMPUCIIOCAOTMBASCH K HW3MEHSIOMUMCS
YCIIOBHSIM KM3HU. HeKoTOpbIe )KUBOTHBIE U PACTUTENIbHbIE OPraHU3Mbl Ha OMPENETIEHHBIX CTAIUsAX
pa3BUTHUs 3€MJIM BBIMHUpPAIM, HA CMEHY UM MPUXOIWIH JApyrue, Oosnee coBeplieHHble. Takum
o0pa3oM, 10 OCcTaTKaM paHee JKUBIIUX OoJiee MPUMHUTHBHBIX MPEIKOB, HAHJACHHBIM B KAKOM-HUOYIH
1acTe, MOXKHO CYIUTh 00 OTHOCUTENIbHO OoJiee ApEeBHEM BO3pacTe JAHHOTO MJIACTa.

Eme oauH MeTox reoXpOHOJOTMYECKOTO PACWwICHEHHs MOpOI, OCOOEHHO BaKHBIM IS
pacujeHeHHs] MarMaTHuYeCcKX 00pa30oBaHUN OKEaHWYECKOIo JIHA, OCHOBAH Ha CBOIICTBE MarHUTHOM
BOCIIPUMMYHUBOCTH TOPHBIX MOPOJ M MHHEPAJoB, 0Opa3yroumuxcsi B MarHuTHoM none 3emiu. C
U3MEHEHUEM OPUEHTUPOBKU MOPOJBI OTHOCUTEIBHO MAarHUTHOTO MOJIA WJIM CaMOIrO IOJs 4acTh
«BPOXKJICHHOW» HAMarHM4YEHHOCTH COXpAHSAETCS, a CMEHa IMOJSPHOCTH 3aredyaryieBaeTcs B
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W3MEHEHUH OpPHUEHTHUPOBKM OCTAaTOYHOM HAMAarHMYEHHOCTH TMopoA. B Hacrosiee Bpems
yCTaHOBJICHA LIKaja CMEHbI TAKUX AIOX.

Abcontomnas  2eoxpononocusi - yuemue 00 UIMEPEHUU 2e0l02UYeCcK020 BpemMeHlU,
BbIPANHCEHHO20 8 OObIYHBIX AOCONIOMHBIX ACMPOHOMUYECKUX eOunuyax (ToAax), - ONpeaesieT BpeMs
BO3HUKHOBEHUS, 3aBEPIICHUS U JITUTEILHOCTh BCEX I'€OJIOTMYECKHX COOBITHH, B NMEPBYIO O4Yepenb
BpeMsi 00pa3oBaHMs WM MpeoOpa3oBaHus (MeTaMopdu3Ma) TOPHBIX TTOPOJI U MUHEPAJIOB, TaK Kak
[0 MX BO3PACTy OIpENEesIeTCs BO3PACT TI'eOJIOTHYECKHX COObITUH. OCHOBHBIM METOOM 37€Ch
ABJISIETCSl aHAJIU3 COOTHOILIEHUS PaJUOAKTUBHBIX BELIECTB M MPOAYKTOB HMX pachaja B TOPHBIX
opoAax, 00pa30BHIBABIINXCS B Pa3HBIE AIOXU.

JlpeBHelme mopoabl B HACTOSIIEE BpeMsl YCTaHOBJIEHBI B 3amamHou [penmananm (3,8
wipa niet). Camblif 6osbinoit Bo3pact (4,1 - 4,2 mupa neT) mosydeH Mo IUpKOHAM U3 3araJHon
ABcTpasiiy, HO LUPKOH 37IECh 3aJI€TaeT B MEPEOTI0KEHHOM COCTOSHUU B ME3030MCKUX MeCYaHUKaX.
C yderom mpecTaBlieHui 00 OHOBPEMEHHOCTH 00pa3oBaHus BeexX TuiaHeT COHEYHOU CUCTEMBI U
JlyHbl U BO3pacTa cambIX JAPEBHHX METEOpUTOB (4,5-4,6 Mipa J€T) W IPEBHUX JYHHBIX TOPOIT
(4,0—4,5 mipa 1et) Bo3pacT 3eMiIM IPUHUMAETCS PaBHBIM 4,6 MIIp/I JIET.

B 1881 . ma Il MexnynapoaaoMm reonorudeckom koHrpecce B bomonwse (Mtanus) Obun
YTBEP)KJCHBl OCHOBHBIC MOAPA3ACICHUS COBMELICHHBIX CTpaTurpaduyeckoil (s pasaeieHus
CJIOUCTBIX OCQJIOYHBIX TOPOM) W TEOXpOHOJOTHUeCKOW mikai. [lo 3Toi mikane uctopus 3emiu
JIeIIIach Ha YEThIPE 3Pbl B COOTBETCTBHUHU C 3TAllAMH Pa3BUTHS OPTaHMYECKOro Mupa: 1) apxeiickasi,
WM apXeo30HcCKas - 3pa JpeBHEUINEH >KW3HHW; 2) Tajeo30MCKas - dpa APEeBHEH KU3HH; 3)
Me3030McKas - 3pa cpelHel xu3Hu; 4) KailHOo30lcKas — 3pa HOBOM xku3Hu. B 1887 1. u3 cocrasa
apXeMCKONl Hpbl BBIACIWINA MPOTEPO3OMCKYI0 — 3py MNepBUYHOW ku3HU. [lo3gHee mikana
coBepuieHCcTBOBaiach. OIMH W3 BapUaHTOB COBPEMEHHOM TI'€OXPOHOJOTMYECKOW  IIKaJIbl
npencraBiieH B Ta0n. 8.1. Apxeickas spa paszaensercs Ha aBe 4acTH: paHHH# (apeBHee 3500 mutH
JET) W TO3[HUN apxeil; MpoTepo3oicKas - TakXKe Ha JBE: PaHHUN U MO3IHUN IPOTEPO30ii; B
MOCJIEHEM BBIIENAIOT pudeickuil (Ha3BaHue MPOU30IILIIO OT IPEBHETO Ha3BaHUs YPajIbCKUX rop) U
BEHJCKUI nepuoAsl. MaHEpO30MCKUIM 30H IOAPA3LCIICTCS Ha MallC030MCKYI0, ME3030MCKYI0 U
KaifHO30MCKYIO Pbl U COCTOUT U3 12 meproaos.

OcHogHbie 5manvl 260110YUU 3eMHOU KOPbl

Kparko paccMOTpyM OCHOBHBIE 3Talbl HBOJIOLMN 3€MHOW KOPBI KaKk KOCHOTO CyOCTpara,
Ha KOTOPOM Pa3BHIIOCh MHOTOOOpa3ue okpyxaroiei npuponust [6, 12, 18, 20, 28-30, 35].

B apxee emie n10BONIBHO TOHKAs U IUTACTUYHASI KOpa O] BIUSHUEM PacCTSHKEHUS UCIbITala
MHOTOYMCIIEHHBIE Pa3pbIBbl CIUIOUIHOCTH, YEPE3 KOTOphIE K IOBEPXHOCTH BHOBb YCTPEMMJIACH
0azanbroBasi MarMa, 3alOJIHMBIIAS NMPOTUOBI JUIMHONW COTHU KWJIOMETPOB MU IIMPUHOW MHOTHE
JECSATKA KUJIOMETPOB, M3BECTHBIE KaK 3€JICHO-KaMEHHBIC Mosica (3TMM Ha3BaHWEM OHH OOS3aHBI
npeo0aaIIeMy 3€JICHOCIIAaHIIEBOMY HHU3KOTEMIIepaTypHOMY MeTtamopdu3mMy 0a3aibTOBBIX
nopon). Hapsiny ¢ 6azanbTramu cpeau JiaB HIKHEW, OCHOBHOW MO MOIIHOCTH YacTH pa3pes3a ITHX
MOSICOB BCTPEYAIOTCS BBHICOKOMArHE3WaJbHBIE JIAaBbl, CBHJIETEIBCTBYIOIINE OO0 OYEHb OOJBIION
CTENEHW YaCTUYHOIO IUJIABJICHUS MAHTUUHOTO BELIECTBA, YTO TOBOPUT O BBICOKOM TEILJIOBOM
MOTOKE, HAMHOTO IIPEBBIIIABIIEM COBPEMEHHBIN. Pa3BuTHe 3e1eHOKaMEHHBIX MOSICOB 3aKII0YAI0Ch
B CMEHE THIA BYIKAaHW3Ma B HAIPAaBJICHUHU YBEJIMYEHHUS COACP>KAHUS B HEM JIMOKCUIA KPEMHHUS
(S107), B medopmanusx cxatus U Meramopdu3Me 0CaJI0YHO-BYITKAHOTCHHOTO BBIMOJTHEHUS W,
HaKOHeIl, B HAKOIIJICHUH OOJIOMOUYHBIX OCAJKOB, CBUAETEIbCTBYIONIMX 00 00pa3oBaHUHM TOPUCTOTO
penbeda.

Ilocne CcMEHBI HECKOJIBKMX IIOKOJICHHM 3€JI€HOKAMEHHBIX II0SCOB AapXEHCKUM JTal
SBOJIIOIMK 3€MHOW KOphl 3aBepmmwics 3,0 -2,5 Mipa JIeT Haszaa MacCOBBIM 00pa30BaHUEM
HOpPMaJIbHBIX TpaHuTOB ¢ mpeobnaganueM KoO nan NapO. ['panuTtnsanus, a Takke pernoHaaIbHbINR
MeTaMoppu3M, MeCTaMHu JOCTUTIINN BBICIICH CTYNEHH, TPHUBEIN K (HOPMHUPOBAHUIO 3PEIOH
KOHTUHEHTAJIbHONH KOpHI HAa OOJBIIECH YacTH IUIOMIAM COBPEMEHHBIX MaTepukoB. OIHAKO M 3Ta
KOpa OKa3ajlaCh HEJIOCTAaTOYHO YCTOWYMBOW: B Hadalie MPOTEPO30MCKOM Hpbl OHA HCIbITANIA
npobneHue. B 3TO BpeMs BO3HHKIA TUIAHETapHAas CETh Pa3lIOMOB WM TPEIIMH, 3aIOTHSIBIIAXCS
naikamu (TUTAaCTHHOOOpPA3HBIMHM TreojiorhueckumMu Tenamu). OnmHa w3 HUX - Benwkas maiika B
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3umbabBe - umeer umHy 6onee 500 kM u mumpuny 10 10 kM. Kpome Toro, BrepBbie MposiBUIOCH
pudTooOpazoBanme, aBiiee Ha4Yal0 30HAM MPOTHOAHMs, MOIIHOTO OCAJKOHAKOIUICHUS U
ByNKaHu3Ma. X 3Boonus nmpuBena K CO3IaHHIO B KOHIIE panHezo npomepo3os (2,0-1,7 mapa ner
Ha3aJ]) CKJIaJUaThlX CHCTEM, BHOBb CIASBIIUX OOJIOMKHU apXeWCKON KOHTHHEHTAJbHOU KOPBI, YEMY
croco0CcTBOBaIa HOBAsE AII0XA MOILTHOTO IPaHUTOO0PA30BAHMUS.

B wutore x koHiy paHHero mpoTeposost (k pyoexy 1,7 mupa et Hazam) 3penas
KOHTUHEHTaJbHasl Kopa cymiectBoBaia yxe Ha 60— 80% miomagu ee COBpEMEHHOIo
pacnpocTpaHeHus. bomee TOro, HEKOTOpbIe YYEHbIE IOJNAraloT, YTO Ha JTOM pyOexke BcCs
KOHTHHEHTaJbHAsl KOpa COCTABIIsUIAa €IMHBIA MacCUB - CYIEPKOHTUHEHT Merareto (Oosbiiast 3emis),
KOTOPOMY Ha Jpyro CTOpPOHE 3E€MHOI0 Iapa MPOTHUBOCTOSUI OKeaH - MPEeAlIeCTBEHHUK
coBpeMeHHOro Tuxoro okeana - Meraranacca (0onbIIoe MOpe). DTOT OKeaH ObLI MEHEE TITYOOKHUM,
YeM COBPEMEHHBIC OKeaHbl, KOO pOCT oObeMa THApochEephl 3a CUET Aera3allid MAaHTHH B TIPOIIeCcCe
BYJIKAHUYECKOW JEATEIbHOCTH MPOIOJIKAETCS BCIO MOCIEAYIONIYI0 UCTOPUIO 3eMIIH, XOTS U Oosee
MmeaneHHo. He uckioueHo, 4to npooOpa3 Meraranacchl HOSABUJIICS €II€ PaHbIlle, B KOHIIE apXesl.

B karapxee u Hauasie apxest HOSBUJIMCH NIEPBbIE CIE/bI )KU3HU - OaKTEpUH U BOAOPOCIIH, a B
MO3/IHEM apXee PACIpPOCTPAHUINCHh BOAOPOCIEBBIE M3BECTKOBBIE MOCTPOMKHU - CTPOMATOIHUTHL. B
MO3IHEM apXee HayaloCh, a B PaHHEM IPOTEPO30€ 3aBEPIIMIOCH KOPEHHOE M3MEHEHHE COCTaBa
arMocdepsl: oA BIMSHUEM KU3HEIEATEIbHOCTH PACTEeHUM B HEW MOSBUIICS CBOOOTHBIN KUCIOPO,
TOTJa KaK KaTapxenckas 1 paHHeapxeickas arMmocdepa cocrosiia u3 BogsHoro napa, CO2, CO, CHa,
N, NH3 u HoS ¢ npumecsto HC1, HF u unepTHBIX razos.

B nosonem npomeposoe (1,7-0,6 wmapn ner Ha3an) Merares crala IMOCTEICHHO
packaibiBaThCsl, U 3TOT MPOLIECC PE3KO YCHIIMIICS B KOHIIE Mporepo3os. CienamMu ero SBIsIFOTCS
NPOTSHKEHHbIE KOHTHHEHTAJIbHbIE PU(TOBBIC CHUCTEMBbI, TOIpPeOCHHBIE B OCHOBAaHUHM OCAJ0YHOTO
yexyia JApeBHUX 1iaTthopM. BakHeWmmMm ero pesyabTaroM ObLIO 00pa3oBaHWE OOIIHMPHBIX
MEKKOHTUHEHTAJIbHBIX TOABIKHBIX MOsicoB - CeBepo-ATnantuyeckoro, Cpeamu3eMHOMOPCKOTO,
VYpano-Oxorckoro, pasznenuBmux KoHTHHEHThI CeBepHoil Amepuku, Boctounoit Esporsl,
BocTounoit A3un u Hambosnee KpymHbIM 00J0MOK Merareu - I0)KHBIM CyNepKOHTUHEHT [oH/BaHy.
[lenTpanpHble 4acTU 3THUX IOSICOB Pa3BUBAINCH HA HOBOOOpPA30BaHHOI B mpolecce pudToreHesa
OKEaHCKOH Kope, T.€. Mosica MPEeACTaBISIIN co00i okeaHckue OacceitHbl. VX TimyOMHA MOCTENEHHO
yBEJIMYUBAIACh 10 Mepe pocTa ruapocdepsl. OMHOBPEMEHHO MOABMXHBIE T0sICa PA3BUBAIUCH IO
nepudepun Tuxoro oxeaHa, ITyOMHa KOTOPOTO Takke Bo3pacTaja. Kiumaruueckue yciaoBUs
CTAaHOBHWJIUCh 0O0Jiee KOHTPACTHBIMH, O YEM CBHJETEIbCTBYET IOSBICHHE, OCOOCHHO B KOHIIE
POTEPO30sl, TCTHUKOBBIX OTIOKEHUH (THJUIMUTOB, APEBHUX MOPEH U BOAHO-JICTHUKOBBIX OCAIKOB).

Ilaneosouckuu 3man SBOJIOIUMU 3€MHOM KOPbI XapaKTEPU30BAJICS HMHTEHCHUBHBIM
pa3BUTHEM TMOJIBIKHBIX TIOCOB - MEKKOHTHHEHTAIbHBIX M OKPAaWHHO-KOHTHHEHTAJIbHBIX
(mocneqaue Ha mepudepun Tuxoro okeaHa). DT Tosca PacCUICHSIUCh HAa OKPAaWHHBIE MOPS H
OCTPOBHBIE JAYI'H, HMX OCAJ0YHO-BYJIKAHOTCHHBIC TOJIIM HCHBITHIBAJIN CIOXHBIE CKJIQA4aro-
HAJBUTOBBIE, a 3aTeM COPOCOCABUTOBBIC JAepopMallii, B HUX BHEAPSUIUCH TPAHUTHI M Ha ITOU
OCHOBE (hOPMHPOBAJIMCH CKJIAUaThie TOPHBIE CUCTEMBI. DTOT MPOLIecC MPOTeKal HepaBHOMEpHO. B
HEM Pa3INyaloT psiJ MHTEHCUBHBIX TEKTOHUYECKUX SIMOX U IPAHUTHOTO MarmMarus3ma: 0aiKallbCKyIo
— B CaMOM KOHIIE POTepo30s, camaupckyro (ot xpedra Ca-naup B Cpenneit Cubupu) — B KOHIIE
KeMOpwusi, TakoBCKyIo (0T TakoBckux rop Ha Boctoke CIIIA) - B koHIIE Op/IOBHKA, KAJIETOHCKYIO (OT
npeBHepuMckoro HaszBaHus lllortnmanauu) - B KOHUE cuilypa, akaackyro (Akaaus - CTapUHHOE
Ha3BaHUE ceBepo-BocTOoUHBIX mTaTtoB CIIIA) — B cepeauHe neBOHA, CYACTCKYI0O — B KOHIIC
paHHero kapOoHa, 3aajbCcKyto (0T p. 3aane B ['epmanun) — B cepenuHe panHeit nepmu. [lepBbie Tpu
TEKTOHMYECKHE DJIIOXM Tajeo030s HEpPEeaKo OOBEAMHSIOT B KaJeIOHCKYI0 3py TEKTOreHesa,
HocJeIHUe TPH - B TEPLUUHCKYIO, WIM BapUCCKYI0. B KaXKayl0 M3 MEepeuncIeHHbIX TEKTOHUYECKHX
3MO0X OIpe/IeJICHHbBIE YAaCTH MOABMXKHBIX MOSICOB MIPEBPAIIAUCEH B CKJIaA4aThle TOPHBIE COOPYKEHHUS,
a Tmocne paspylieHHs (IeHyJallMM) BXOAWIM B cocTaB (yHAaMeHTa Mojoabix miargopm. Ho
HEKOTOphlE M3 HHMX YaCTHMYHO HCHBITBIBAIM  aKTUBU3ALMIO B  TOCJIEAYIOIIME  3IOXU
ropooOpazoBaHuUs.
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K xoHIly maneo30si MEXKOHTUHEHTAJIbHBIE MTOJBUKHBIC 1105ICA MTOJHOCTHIO 3aMKHYIHCh U
3aIlOJIHUJIMCH CKIIaA4aTbIMu cucTeMaMu. B pesynsrare ormupanus CeBepo-ATIaHTHYECKOTO T0sACa
CeBepoaMepUKaHCKUI KOHTHHEHT COMKHYJCS ¢ Boctouno-EBpomneiickum, a mocneanuii (mocie
3aBepIeHus pa3BuTus Ypano-Oxorckoro mosica) — ¢ Cubupckum, Cubupckuii — ¢ Kuraticko-
Kopeiickum. B utore oOpasoBaics cynepkoHTHHEHT JlaBpasus, a OTMHpaHHME 3alaJHON yacTu
Cpenu3eMHOMOPCKOT0 Mosica MPHUBEIO K €ro OObEJUHEHUIO C IOKHBIM CYNEpPKOHTHHEHTOM -
TonBaHOI - B OIHY KOHTHHEHTaNIBbHYIO TIBIOY - [lanreto. BocTounas yacts Cpeaqu3eMHOMOPCKOTO
1osca B KOHIIE MAJ€030s - HayaJle Me3030s1 IPEBPAaTHIach B OIPOMHBIN 3aJMB THXOro okeaHa, IO
nepueprun KOTOPOTo TakKe MOJHSUIUCH CKIIQI4aThle TOPHBIE COOPYKEHHUS.

Ha ¢one 3Tux nu3mMeHeHuit CTpyKTyphl U penbeda 3eMiIu MpoI0inKaaIoCh pa3BUTHE KU3HU.
[lepBble XKMBOTHBIE NOSBWJIMCH €lIe B IO3JHEM MPOTEpPO30e, a Ha camMol 3ape (aHepo30s
CYIIECTBOBAJIM IIOYTU BCE THUIbI OECIO3BOHOYHBIX, HO OHHM e€Ile¢ ObUIM JIMIIEHBI PAaKOBUH WU
NaHIKpPeH, KOTOpbIE HM3BECTHBI C KeMOpus. B cuimype (MM yxe B OpIOBHKE) HAyalICs BBIXOJ
PacTUTEIBHOCTH Ha CyIlly, @ B KOHIIE JIEBOHA CYIIECTBOBAJIM Ji€Ca, MOJIY4YMBIIUE HamOOblIee
pacnpocTpaHeHne B KaMEHHOYTOJIbHOM Tiepuojie. PpIObI MOSBUINCH B CHIIypE, 3€MHOBOJHBIE - B
KapOoHe.

Me3zo30tickas u KauHo30UCKas 3pbl - TOCIEIHUN KPYIHBIM 3Tall pa3BUTUSA CTPYKTYpPbI
36MHOM KOpbI, KOTOPBIi OTMEUEH CTaHOBJIEHHUEM COBPEMEHHBIX OKEaHOB M 000COOIeHHEM
COBPEMEHHBIX KOHTHHEHTOB. B Hawase stama, B Tpuace, €lie cyuiectsoBaia [laHres, HO yxe B
paHHEM IOPCKOM IIEpUOAEC OHA CHOBA packojojach Ha JlaBpasuto u lOHIBaHY BCIEACTBHE
BO3HUKHOBEHHUSl IIMPOTHOIO OKeaHa Teruc, mporsHysuierocs or LleHTpanbHON AMepuku 10
Nunokurtas u MHa0HE3WH, a Ha 3amajie ¥ Ha BOCTOKE OH CMBIKajcs ¢ Tuxum okeaHoM (puc. 8.6);
3TOT okeaH BKIo4an U LleHTpanbHyro AtnaHTHKy. OTClOAa B KOHIIE IOpHI IIPOLECC pa3ABHUIa
KOHTHHEHTOB PpAacIpOCTPaHWICA K CEBEPY, CO3[JaB B TEYCHHE MEJIOBOIO IIEPHONA U DPAHHETO
nasieoreHa CeBepHyl0 ATIIaHTHKY, a HauMHas ¢ majneoreHa - EBpasmiickuii Oacceitn CeBepHOro
JlenoButoro okeana (AMepa3uiickuii 6acceiiH BO3HUK paHbIIIe Kak 4yacTh THXOro okeana). B urtore
CeBepHass Amepuka otnenuiaack oT EBpasun. B mosgnelr 1ope Hadanmoch (opMupoBaHHE
Nunmiickoro okeaHa, U C Hayajga Meja CTajla packpbiBaTtbes ¢ tora FOkHas AtrnaHTHKa. DTO
03HauaJI0 Hayajo pacnajga [OHJBaHBI, CYIIECTBOBABIIEH KaK €JUHOE IIEJI0€ B TEUEHUE BCETO
naneo3os. B konne mena CeBepHas ATimaHTHKa coeauHuiack ¢ FOxxHOH, ortnenuB Adpuky ot
IOxnoit Amepuxu. Torma ke ABcTpanus oTaenwyiack OT AHTAapKTHABL, a B KOHIIE IaJeoreHa
MPOMU3OILIO OTAEIeHUE nociaeaaen ot KOxuol AMepuKH.

Takum o00pa3oM, K KOHIly TMajeoreHa O(GOPMUINCH BCE COBPEMEHHBIC OKEaHBI,
000CcO0OMITHCH BCE COBPEMEHHBIC KOHTUHEHTHI U O0JIUK 3eMJTH TTPHUOOPEN BU, B OCHOBHOM OJM3KH
K HeIHeIHeMY. OJHaKo ele He ObUT0 COBPEMEHHBIX TOPHBIX CUCTEM.
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Puc. 8.6. Pacnan Ilanren [5] — nonoxe-
HHe MaTtepHkoB: a — 200 muH net Hasan; 6 —
125 muH net Hazan; 6 — 80 mMuH ner. 3Be3q04-
Kol oTMedeHo nonoxeHue HOxHOro MarHuT-
6 HOrO MOoJHca

C mo3nnero maneoreHa (40 MiH JeT Ha3aj) HAvyaJlOCh MHTEHCHBHOE ropooOpa3oBaHHE,
JOCTUTIIEE KYJIbMUHALMU B MOCIEAHUE 5 MIIH JIeT. DTOT 3Tal CTaHOBJIEHUS MOJIOJBIX CKJIaa4aro-
MOKPOBHBIX TOPHBIX COOPYKEHUU, 00pa30BaHMS BO3POKICHHBIX CBOIOBO-TIIBIOOBBIX TOP BBIICIISIOT
KaK HEOTEKTOHMYeCKHUA. DAKTUYECKH HEOTEKTOHWYECKHUU 3Tall SBISIETCS MOAITAIIOM ME3030MCKO-
KaifHO30MCKOTO dTama pa3BUTHS 3eMJIM, TaK KaKk UMEHHO Ha STOM 3Tare 0(QOpMUIUCH OCHOBHBIC
YepThl COBPEMEHHOTO penbeda 3eMiIH, HaunHas C pacipeielieHus] OKEaHOB U KOHTHHEHTOB.

Ha stom srtame 3aBepmminock (HOpMHUpPOBaHHE OCHOBHBIX YEepPT COBPEMEHHOW (ayHBI U
dnopel. Me3o30iickas 3pa OblIa PO MPECMBIKAIOIINXCS, MICKOITUTAIOIINE CTaIN Mpeolnanars B
KaifHO30€, a B TMO3JHEM IUIHOIEHE MOSBWICA YEIOBEK. B KOHIIE paHHEro Mela MOSBUIHCH
MOKPBITOCEMSIHHBIE PACTeHUs M Ccylla MnpuoOpena TpaBsSHOW MOKpoB. B KoHIle HeoreHa u
AQHTPOINOTeHE BBICOKHE IIMPOTHI OOOUX TONYHIApUK OBLIM OXBAa4€HBI MOIIHBIM MaTEPUKOBBIM
OJIC/ICHEHUEM, PEIUKTaMH KOTOPOTO SBISIOTCS JISTHUKOBBIE IIANKU AHTApKTUABI U ['peHmanauu.
D10 OBUIO TPEThE KPYIMHOE OJiefeHEeHUE B (paHepO30€: MEePBOEC UMEIO MECTO B MO3AHEM OPIOBHKE,
BTOpO€ — B KOHIIE KapOoHa - HaJyayje mepMH; o0a OHWM OBUIM pacHpoCTpaHEHBI B Tpemesax
T'oH/1BaHEL.

1. 8 Jlexuusa Ne8 deHoMeH KU3HU
1.8.1 Bonpochl Jiekum:
1. CylIHOCTb M YPOBHU OpraHU3aIH )KH3HU.
2. KoHnenuust BOSHUKHOBEHUS KU3HU.
3.OBOIIIOLIMOHHOE YYEHHE B OMOJIOTHH.
4. Pa3zBuTHE KHU3HU Ha 3eMIIC.
5. YenoBek: peHOMEH, IPOUCXOXKACHUE, OMOITHKA.
Bomnpoc 1. CymiHOCTh ¥ YPOBHHM OPTraHU3ALNMH KU3HU
Ha ¢oHe BO3HMKHOBEHHS W Pa3BUTHS KOCHON MaTepHH BO3HHKIIO M CTajo0 Pa3BUBATHCS
TaKoe yJIUBHUTEIBHOE SIBJICHHWE, KaK >XW3Hb. B Hacrosiiee Bpemsi omucaHo Oosnee 1 MIIH BUIOB
JKUBOTHBIX, 0KOJI0 0,5 MIIH BHJOB pacTEHUM, COTHU THICSY BUIOB TpHOOB, Ooiee 3 ThIC. BUIOB
Oaktepuii. [logcunrano, 4ro He MeHee | MITH BHJIOB TOKa OCTAIOTCS HEOMHCAHHBIMHU. Bormpoc o
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CYIIHOCTH W TPOUCXOKICHUM >KU3HU BCErJa HUMEN JJIs 4YeJIOBEKa HE TOJIbKO IMO3HaBaTEIbHBIM
UHTEpEC, HO U OrpOMHOE 3HayeHHe s (OPMUPOBAHUS MHPOBO33pEHMs. BO3HUKHOBEHHE H
pPa3BUTHE KHBBIX CYIIECTB BIUIOTH O MOSBICHHSI TaKoro ()EHOMEHa, KaK YelOBEK, - OfHa W3
HEHTPaJIbHBIX MPOOIEM €CTECTBO3HAHUS.

JKuBble OpraHuW3Mbl CYIIECTBEHHO OTJIMYAIOTCS OT HEXHBBIX CHUCTEM. OTH OTIUYHS
OPUIAIOT SKU3HM KAayeCTBEHHO HOBBIE CBOMCTBA. PaccMOTpUM CYIIHOCTh TOHSTHS <«OKU3HBY.
MHuorounciaeHHble GOPMYTUPOBKH CYIIIHOCTH KU3HU MOKHO CBECTH K JABYM OCHOBHBIM: 1) JKU3HB
ompenenseTcss cyOcTpaToM, HOCHUTEIEM CBOWCTB (Hampumep, OelkoM); 2) ee TPaKTYIT Kak
COBOKYITHOCTh ~ CHEeIH(PUUECKUX (PU3MKO-XUMHUYECKHX TMpoleccoB. Hampumep, Apucrorens
OTIpeNIeTIsil KU3Hb KaK MUTaHue, pocT u oapsixienue; I'. TpeBupaHyc - kak cToiikoe ennHooOpasue
IPOIIECCOB TpPU pa3IMYMM BHEIIHUX BIUsSHUN; M. buma - kak COBOKYNMHOCTh (DYHKIIHIHA,
conpotuBisronuxca cMeptu; M.I1. [1aBnoB — kak ClIOXKHBIA XuMHueckuid npouecc; ®. DHrenbe -
KaK croco0 CyliecTBOBaHUSI OCNKOBBIX TeJ, 3HAYMMBIM MOMEHTOM KOTOPOTO SIBIISETCS OOMEH
BEIIIECTB C OKpyxkaromeh cpemoii. OgHO u3 HamboJiee TOJIHBIX OMPEACNCHUN KU3HU C YyYETOM
COBPEMEHHOIO YpOBHSI 3HAHWW Jajl oOTedyeCTBEHHbIM ydeHbli M.B. Bonbkenmreinn. Ilo ero
MHEHUIO, cywecmsyowue Ha 3emine Jcuevle mena npeocmasiaom cobol omKpvlmble
camope2yiupyomuecss U Camo80CHPOU3BO0AWUEC CUCTEMbI, NOCMPOEHHbIE U3 OUONOIUMEDPOS -
0enKkos U HYKIeUuHO8blX Kuciom. 31ech TOMYEpKUBAECTCS 3HAUYE€HHWE HYKJIEUHOBBIX KHCIIOT,
00ecreYnBarOIINX TPEEMCTBEHHOCTh MMPU3HAKOB U CBOWCTB.

JKuBbIM Opranuzmam MpUCYIIM OMpeAesIeHHbIEe CBOMCTBA. YacTo 3T CBOMCTBA B TOW WU
WHOW CTENMEHU XapakTepHbl M JUIsI HEXUBOM MPHUPOJBI, UYTO MOJYEPKUBAECT EIAUHCTBO
SBOJIIOIIMOHHBIX IpoiieccoB. OHAKO MPOSIBICHUE 3TUX CBOMCTB U UX COBOKYIHOCTb HE CXOXKH Yy
KUBBIX M HEXXHUBBIX 00bEKTOB. IMEHHO 3TO - COBOKYITHOCTh U XapaKTep MPOSBICHUS — KakK pa3 U
oTpefieNiieT CYIIHOCTh XU3HU. PaccMOTpuUM psifi CBOMCTB UBBIX OPraHU3MOB B CPaBHEHHH CO
CBOMCTBaMH HEXKHMBBIX 00beKTOB [19, 20].

O Eouncmeo xumuueckoeo cocmaga. B cocTaB KHUBBIX OPraHU3MOB BXOIST TE€ Ke
XUMHUYECKHE DJIEMEHTBI, UTO U B OOBEKTHI HEKUBOW MPUPOAbL. OHAKO COOTHOIIEHUE IIEMEHTOB B
KUBOM U HEKMBOM HEOJMHAKOBO. DJIEMEHTHBIM COCTaB HEXMBOW MPUPOJIBI HAPSLY C KUCIOPOIOM
NPEACTABICH B OCHOBHOM KpPEMHHEM, 3>KEJIE30M, MarHvem, ajllOMHUHHEM H T.J. B KuBbIX
opranusmax 98% XMMHUYECKOTO COCTaBa MPHUXOAUTCS HA YETHIPE JIEMEHTA: YIJIEpPOJ, KHCIOPOJ,
a30T U BOJOPOJ, U, KPOME TOT0, JKMUBbIE OPraHU3Mbl IOCTPOEHBI B OCHOBHOM M3 YETHIPEX KPYITHBIX
TPYON CJIOHBIX OPTaHUYECKUX MOJIEKYJT — OHOJOTHYECKHX MOJUMEPOB: HYKJIEHHOBBIX KHUCIOT,
0eNKOB, TOIUCaXapUI0B, )KUPOB, KOTOPHIE PEAKO BCTPEUAIOTCS B HEXKHUBOU MPUPOJIC.

O Obmen seujecms. Bee )KuBble OpraHU3MbI CIOCOOHBI K OOMEHY BEIIIECTB C OKPYKAIOIICH
CpEeJIoif - TIOTJIOMIAIOT U3 Hee HeOOXOIUMBIC BEIIECTBA U BBIICIISIOT MPOYKThI )KU3HEIEATEIILHOCTH.
OOMeH BellecTB - IBYCTOPOHHHM MPOLIECC: BO-MIEPBBIX, B PE3YIbTATE PsAa CIOKHBIX XUMUYECKUX
MPEeBpaICHUI BEUIECTBA W3 OKPYXKAIOMIEH Cpenbl YMOJOOISIOTCS OPTaHWYECKHUM BEIeCTBaM
JKUBOTO OpTaHM3Ma U U3 HUX CTPOUTCS €r0 TeNl0; BO-BTOPHIX, CIIOKHBIE OPTraHUYECKHUE COCAMHEHUS
pacnajgaioTcsl Ha MPOCThIE, MPU ATOM YTPAUMBAETCS MX CXOJICTBO C BEIIECTBAMHU OpPraHU3Ma U
BBIICIIICTCSI DHEPrusi, HeoOXxoaumasi i peakinuii omocuHte3a. OOMEH BemiecTB oOecreurnBacT
MOCTOSIHCTBO XHMMMUYECKOTO COCTaBa M CTPOEHUS BCEX 4YacTel opraHu3Ma M, Kak CJEICTBHE,
MOCTOSTHCTBO UX (DYHKIIMOHUPOBAHUS B HEMPEPHIBHO MEHSIOLINXCS YCIOBUSAX OKPYKAIOIIEH CPe/Ibl,
T.e. obecredynBaeT romeocra3d. B HexHBON mNpupoje Takxke cymecTByeT oOMeH BemecTB. Ho
HEOMOJIOTMYECKH KPYroBOPOT BEIIECTB CBOJIUTCS K MPOCTOMY MEPEHOCY MX C OJHOTO MecTa Ha
JPYroe WM U3MEHEHHUIO UX arperarHoro COCTOSIHUS, HalpUMep NPEBPAIllEHHIO BOJABI B Map WU
aen.

¢ Camosocnpouszeedenue (penpodykyusi) u HacieocmgenHocms. Ilpu pa3MHOXKEHUU
JKUBBIX OPraHU3MOB MOTOMCTBO OOBIYHO MOXO0XKE€ HA POAMUTENCH: KOIIKHM BOCHPOU3BOIAT KOTHT,
co0aku - MIEHST, U3 CEeMSIH OJyBaHUMKA BBIPACTACT OQyBaHUWK. Takum 0Opa3oM, pa3MHOXKECHHE -
3TO CBOICTBO OpPraHM3MOB BOCHPOM3BOIUTH cebe MoAoO0HBIX. B ocHOBe camoBOCIpOW3BEACHUS
JeKUT 00pa3oBaHME HOBBIX MOJIEKYJ M CTPYKTYp Ha OCHOBe MH(opmauuu, 3anoxenHoi B JTHK.
bnaromapsi penpoAyKIMKu HE TOJIBKO IIeJIble OPTaHU3Mbl, HO U KJIETKH, OPTaHOUAbl KJIETOK IOCIe
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JIEJIEHNsl CXOJHBI CO CBOMMHM IpEAIIECTBEHHUKaMHU; Tak, u3 ogHol Mousekynsl JHK mpu ee
yIBOEGHUU OOpa3yloTCcsl JIB€ JOYEPHHE MOJICKYJbl, MOJHOCTbIO TOBTOPSIOIIME HCXOIHYIO.
CrnepnoBarenbHO, CAaMOBOCIIPOM3BEJICHIUE TECHO CBS3aHO C HACIEACTBEHHOCTBIO - CIOCOOHOCTBIO
OpraHu3MoB oOecreynBaTh nepegady Mpu3HaKkoB, CBONCTB, 0COOCHHOCTEH pa3BUTHS U3 MTOKOJICHUS
B TIOKOJICHHUE, YTO 00YCIIOBIMBAET MPEEMCTBEHHOCTh TTOKOJICHUH.

O Hzmenuusocmo, passumue u pocm. Ilol U3MEHUMBOCTHIO MOHMMAIOT CHOCOOHOCTH
OpPraHW3MOB MPHOOpPETaTh HOBbIE NMPHU3HAKU U CBOMCTBA Ha OCHOBEe W3MeHeHus mojekyn JIHK.
M3MeHYNBOCTh CO3/1aeT Pa3HOOOpa3HbI MaTepuai A eCTECTBEHHOrO0 O0TOOpa M COOTBETCTBEHHO
MPEOCHUTKH IS PA3BUTHSI M POCTA JKUBBIX OpraHU3MoB. Pa3BuTue - HeoOpaTnuMoe HampaBIeHHOE
3aKOHOMEPHOE H3MEHEHHE OOBEKTOB KMBOW M HEXHBOW MNpupoabl. B pesynbrare pa3BUTHS
BO3HHUKAET HOBOE KA4YEeCTBEHHOE COCTOSIHHE CHUCTeM. Pa3BuThe >XUBOH (OPMBI CYIIECTBOBAHUS
MaTepuu MPEJCTABICHO WHIUBUAYAIbHBIM PAa3BUTHEM OPraHU3MOB (OHTOT€HE3) U MCTOPHUUECKUM
pazButueMm BuUIoB (¢uioreHe3). B mporecce pa3BUTHS TMOCTENEHHO U IOCIEIOBATEILHO
dopmupyercs crienupuyeckas CTpyKTypHasi OpraHU3alis )KUBOTO OpraHu3Ma, a yBEJIUYEHHUE €ro
Macchl O0YCIIOBIIEHO PEMPOAYKIIMEH MaKpPOMOIIEKYN, 3JIEMEHTapHBIX CTPYKTYp KIETOK M CaMHX
kJeTok. duioreHes, UK BOJIOLHUS B LIEJIOM, - 3TO HEOOpAaTUMOE U HANIPABIEHHOE Pa3BUTHE KUBOU
MPHUPOJIBI, COMPOBOXKIAIOIIEECS] 00pPa30BAHMEM HOBBIX BHJIOB M IPOTPECCHBHBIM YCIOKHEHHEM
KU3HU. Pe3ynbTaToM 3BOMIOINH SIBJIIETCS BCE MHOTOOOpa3He KUBbIX OPraHU3MOB Ha 3eMIle.

O Pazopasicumocms u 3Hepeozasucumocms. J1000W OpraHu3M HEpa3pbIBHO CBS3aH C
OKPY’KAIOIIEH Cpeloi: M3BIEKAeT W3 Hee HEOOXOIUMBIC BEIECTBA, IMOJIBEPracTCs BO3JACHCTBHUIO
HEOIAronpHUATHBIX (AaKTOPOB CPEIIbl, BCTYMAET BO B3aUMOJICHCTBUE C APYTHUMH OPraHU3MaMHU U T.1.
B mnpomecce »3BoMOLMHM Y JKHUBBIX OpPraHU3MOB BBIPa0OTaIOCh MU 3aKPENHSIOCh CBOICTBO
pa3IpaKUMOCTH — HM30MpATeNhbHOW pEakIMi Ha BHEIIHHE BO3JCUCTBUA. Bceskoe u3MeHEHHE
OKPYXXaIOIIMX OpTaHW3M YCJIOBHIl cpenbl MpeAcTaBisieT COoOO0H 1O OTHOWIEHUI0 K HeMY
pazipaxeHue, a peakius OpraHu3Ma Ha BHEIIHHME pPa3gpaKUTENU CIYKUT TOKa3aTelieM €ro
YYBCTBUTEJILHOCTU M MPOSBIECHUEM pa3apakumMocTu. Kpome Toro, »KuBble OpraHu3Mbl 00Ja/latoT
CBOMCTBOM 3HEPro3aBUCUMOCTH; 3TO OTKPBIThIC ISl MOCTYIUICHUSI SHEPTUH CUCTEMBbI, YCTONYHMBBIC
JMUIb [IPU YCIOBUM HEMPEPBIBHOIO AOCTYNA K HUM 3HEPTUU U MaTepuu nU3BHE. JKUBbIE OpraHu3Mbl
CYLIECTBYIOT J0 TEX IOP, MOKA IMOJYYAKOT SHEPTUI0 U MATEPUIO U3 OKPYKAIOIIEH CPEIBL.

O Pummuynocms - elie OIHO CJIEACTBHE TECHOI'O B3aMMOIEHCTBHUS XUBOW M HEXKUBOU
npupobl. B mpupoe moBcoy pacinpocTpaHeHbl KOJeOaTeIbHbBIE MPOILIECChl: OKEAaHCKUE MPUITHBBI
U OTJIUBBI, CMEHA JTHS U HOYH, (pa3 JyHBI, 4yepeoBaHUE BPEMEH rojia, IepruoJuYecKoe YBeJINUYeHNe
COJIHEYHOM aKTUBHOCTH, LUKJIMYHOCTh F'€0JIOTHYECKUX IpoleccoB. [lepuonnyueckre nu3MeHeHUs: B
OKpY’Kalolllel cpeie OKa3bIBAIOT CYLIECTBEHHOE BIMSHUE HA KUBYIO IPUPOIY M Ha COOCTBEHHBIE
PUTMBI KUBBIX OPraHuU3MOB. B >KMBBIX cHUCTEMaX PUTMUYHOCTb MPOSBISETCS B MEPUOJUUYECKUX
M3MEHEHHUAX MHTEHCUBHOCTH (DPU3MOJOTHYECKUX (YHKIMH C pa3IMYHBIMU MEpUOJIaMu KoJeOaHun
(OT HECKOJIBKUX CEKYH] JI0 T0Jla U CTOJIETHUS): CYyTOYHBIE PUTMBI CHa U OOJPCTBOBAHUS Y YEIIOBEKA,
CE30HHBIE PUTMBI AKTUBHOCTH U CIISIYKH Y HEKOTOPBIX MJICKOMUTAIOIMIUX (CYCIUKHU, €KU, MEIBEIN)
u ap. PutMuuHOCTh 0OecnieunBaeT coriacoBanue (pyHKIMI opraHu3Ma U OKpYKaroliel cpesl, T.€.
INPUCTIOCOOJIEHHE K TEepUOJUYECKH U3MEHSIOIIMMCS YCIOBHUSM cylecTBoBanus. Hampumep,
CE30HHBIE W CYTOUYHBIC PHUTMBI BBIPAOOTANIHCH KaK TPUCIOCOOJICHHUE J>KHUBBIX OPraHU3MOB K
reo(pU3N4YECKUM LIUKIIaM CPEIbL.

O Camopezynayus (aemopezynayus) - COCOOHOCTh >KMBBIX OPraHU3MOB, OOWTAIOIIMX B
HEIPEPBIBHO MEHSIOLIUXCS YCIOBUSAX OKPYXKAIOIIEW Cpelbl, MOAAEPKUBATh MOCTOSHCTBO CBOETO
XUMHYECKOTO COCTaBa M HMHTEHCHUBHOCTH (DM3MOJOTHYECKHX TMporeccoB. Ilpu »TOM HemocTaTtok
MOCTYIUIEHUSI KaKUX-JIMOO MUTATEIbHBIX BELIECTB MOOUIIN3YEeT BHYTPEHHUE PECYPCHl OpraHu3Ma, a
npu u30BITKE Kakoro-muOo BEIIeCTBA €ro CHHTE3 IpeKpamiaercsa. Hampumep, MOHUKCHHE
KOHIEHTpaluu Takoro ¢epmenta, kak AT® - yHHBepCaJIbHOIO aKKyMYJISATOpa SHEPTUU B KIIETKE,
CIIYXUT CUTHAJIOM, 3allyCKalOlMM MpPOLECC ero CUHTe3a; npu BocnojHeHuu 3anaca AT® cunres
€ro npekpamaercs. Y MEHbIIEHUE KOJIMYECTBA KIETOK B TKaHW (Hampumep, B pe3yjbTaTre TPaBM)
BBI3BIBAET YCHJICHHOE PAa3MHOXEHUE OCTABIIUXCS KIJIETOK; BOCCTAHOBJICHUE KOJIMYECTBA KIIETOK JI0
HOPMAJIBHOT'O JTA€T CUTHAJI O MPEKPAILEHUH HHTEHCUBHOT'O KJIETOYHOI'O JEJICHHUS.
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O Huckpemunocmo (npepvisucmocms, pazoenennocmyv). JKu3Hb Ha 3emiie TPOSBISETCS B
BUJE JAUCKPETHBIX (opM, T.e. OTHENbHBIA OpraHu3M WIM Ouoyiornyeckass cuctema (BHI,
OMOreo1eH03 U JIp.) COCTOUT M3 000COOIEHHBIX MM OTITPAaHHMYEHHBIX B MPOCTPAHCTBE, HO TEM HE
MEHEe TECHO CBSI3aHHBIX W B3aWMOJICHCTBYIONINX MEXAY COOOM YacTei, 00pa3yromux CTPyKTypHO-
¢yHkuMOHaIbHOE eAuHCTBO. Hampumep, m000H BHMJ BKIIOYAET OTACIbHBIE 0COOW; Telo
BBICOKOOPTaHM30BaHHOW 0CcOo0M 00pa3yloT MPOCTPAHCTBEHHO OTTPaHHYEHHBIE OPraHbl, KOTOPHIE B
CBOIO OYEpENb COCTOST M3 OTAEIbHBIX TKAHEH M KIETOK; SHEPreTMYECKHUMl amnmapaTr KIETKU
TpeaCTaBieH OTAeIbHBIMH MHTOXOHIPHSMH, almapaT cCHHTe3a Oejika - pubocoMamu’ U jajee
BIUIOTh JI0 MaKpOMOJIEKYJ, Ka)/las W3 KOTOPBIX MOXET BBINOJHATH (DYHKIMIO, JHIIb Oyaydu
MPOCTPAHCTBEHHO M30JMPOBAHHOW OT ApYrux. JIMCKPETHOCTh CTPOEHUSI OpraHM3Ma - OCHOBA €ro
CTPYKTYpHOH ynopsaoueHHOCTH. OHa CO3/1aeT BO3MOXHOCTH ITOCTOSIHHOTO CaMOOOHOBIICHHS €ro
MyTeM 3aMEHbl «U3HOCHUBIIUXCS» CTPYKTYPHBIX AJIEMEHTOB (MOJIEKYN, (DEPMEHTOB, OPraHOUIOB
KIETKM>, LebIX KIETOK) 0e3 IIpeKpallleHus BHIIOJHAEMOH (YHKIMH. JIMCKPETHOCTh BHIA
IpeonpeeNiseT BO3MOKHOCTh €ro ABOJIIOLMU 4Yepe3 THOenb WM yCTpaHEHHE OT Pa3MHOKEHUs
HEMPUCTIOCOOJIEHHBIX 0CO0eH U coXpaHEeHUs1 0co0ei ¢ OJIe3HBIMU JIJIsl BEDKUBAHUS PU3HAKAMH.

Mup XKuBOW TPHUPOIBI TPEIACTABISET COOOHW COBOKYIMHOCTh OHMOJIOTMUECKHX CHCTEM
pa3HOro YpOBHS OpPraHU3allMM M Pa3IMYHONW COMOAYMHEHHOCTH. OOBIYHO BBIACISIOT HECKOJIBKO
YpOBHEW OpraHu3aluu kuBoil marepuu [6, 20, 28].

O Monexynapueiii ypoeens. Paznuune >KMBBIX U HEKUBBIX CHUCTEM IPOSBISIETCS YK€ Ha
MOJIEKYJISIpHOM ypoBHe. Ha ypoBHe (QYHKIMOHHPOBaHHUS OHOJOTHYECKHMX MaKpOMOJIEKYI
(HYKJIGHHOBBIX KHCJIOT, OSIIKOB, MOJIMCAXapHU/IOB), a TAKXKE IPYTUX BaKHBIX OPraHUYECKHUX BEILECTB
HAUMHAIOTCS Ba)KHEWIIME TMpOIEeCcChl >KU3HEAEATEIbHOCTH OpraHu3sMa - OOMEH BeIleCTB U
IpeBpallieHUe PHEPTuH, Iepefada HacleACTBEeHHOH uHpopmanuu u Ap. B HacTosmiee Bpems
BBISICHSIETCSI, KAKUM 00pa3oM M B KaKOil Mepe pOCT U pa3BUTHE OPTaHMW3MOB, XpaHEHUE U Tepeayda
HACJIC/ICTBEHHON HH(pOpMAalMK, IPEeBpaIleHUe PHEPTUU B JKUBBIX KIETKAX M ApPYyrue SBICHUS
OOyCIIOBJIEHBI CTPYKTYpOMl M CBOWCTBaMU OMOJOTMYECKM Ba)KHBIX MaKpPOMOJIEKYT (TJIaBHBIM
00pa3oM OEJKOB M HYKJIEMHOBBIX KHCJIOT). be3ycloBHBIN MHTEpeC MPEACTaBIsSeT TaKk HazbIBacMasi
permukanus - ynpoenne moiekyn JIHK (y mexotopeix BupycoB PHK) mpu yuactuu cnernumaibHbIX
depMeHTOB, KOTOpas O0ecleYnBaeT TOYHOE KOMUPOBAHHE TE€HETHUYECKOW WH(pOpManuy,
3akimoueHHo B MoJekynax [IHK, u nepenauy ee oT mokosieHUsI K TOKOJIEHUIO.

O Knemounwiii ypogens. Kinerka — CTpyKTypHas M (QyHKIIMOHAJIbHAS €IMHUIA, a TaKXkKe
€MHMIIA PAa3MHOKEHUSI U Pa3BUTHUS BCEX KUBBIX OPraHMU3MOB, oOuTaroumx Ha 3emise. OHa MOXET
CYIIECTBOBaTh KaK OTAEIbHBIM OpraHu3M (OakTepuH, NpPOCTEHIINe, HEKOTOpbIE BOJOPOCIH U
rpulsbl), TaK U B COCTaBE TKaHEH MHOTOKJIETOYHBIX HBOTHBIX, pacTeHuM, rpuboB. EnuHcTBEHHOE
UCKJIIOUEHHE U3 3TOTO MpPaBUJIa — BUPYCHI, IPEICTABIAIONINE OO0 HEKJIETOUHbIE (POPMBI KHU3HH,
HO BHPYCHI MOTYT MpPOSBIIATH CBOMCTBA >KMBBIX CHCTEM TOJIbKO B KieTkaxX. Colep:KUMoe KIIETKU
UMEHYeTCs MPOTOIUIa3MOi. B ka0l KJIeTKe MMEeeTCsl TeHeTUYECKHI armnapaT, KOTOPbId 0ObIYHO
3aKJIIOYEH B SApe, OTACIIEHHOM MeMOpaHaMU OT LIUTOILIA3MBbl.

Knerku pa3nu4sbl 10 BEJTMUYMHE; TaK, KIETKH HEKOTOPBIX OakTepuil nmeror nuametp 0,1-
0,23 MKkM, a auaMeTp sWIlla cTpayca B CKOpJymHe aocturaer 155 mm; nuamerp OOJIBIIMHCTBA
HYKApHOTHBIX KJIETOK (C O(OpPMIIEHHBIM KJIETOYHBIM SJIPOM, T.€. BCE KJIETKH, KpoMe OakTepuil)
coctapisieT 10-100 mxm. MHOTOOOpa3Hbie GYHKIIUU KJIETOK BBIMOTHSAIOTCS CICITHATHN3NPOBAHHBIMHU
BHYTPUKJIETOUYHBIMU CTPYKTypaMU - OpraHOMJamMH. YHUBEPCAJIbHbIE OpPraHOUIbl 3YKAPHUOTHBIX
KJIETOK B SIJpE€ - XpPOMOCOMBI, B IUTOIUIa3ME - PUOOCOMBI, MUTOXOHAPUH, IHIOIUIa3MaTHUYECKas
ceTb, KOMIuIeKC ['0bIKH, JTHU30COMBI, KiIeTouyHass MeMOpaHa. Bo MHOTUX KJI€TKaxX MPUCYTCTBYIOT
MeMOpaHHBIE CTPYKTYPHI, CIOCOOCTBYIOITHE TTOAIEPKAHUIO (POPMBI KIIETKH.

BaxHeWmyuMy XUMHYECKUMH KOMIIOHEHTaMH KIJIETKH CUMTAIOTCS O€JKH, BKIOYas
(bepMeHTBI, KOTOpbIE CoAepkKaTCsl KaKk B CaMOil KJIeTKe, Tak U B JKUIKUX cpeAax opranusma. OHako
CHUHTE3UPYIOTCS OHU TOJIBKO B KJIETKE, KOTOpasl OCYILECTBISET IPOCTPAHCTBEHHYIO OpraHU3aLUI0
XUMHUYECKHX IMpoleccoB. Tak, mpolecc KIETOYHOIO JbIXaHUS y BCEX KIETOK, Kpome OakTepui,
IPOMCXOTUT TOJIBKO Ha MeMOpaHax MHUTOXOHJpPHIA, a CUHTe3 Oenka — Ha pubocomax. braronaps
KOHIEHTpaluu (EepMEHTOB, YHOPSAOYCHHOMY HX PACHOJIOKEHUI0O B CTPYKTypax YCKOPSIOTCS
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peakuuy, OpraHu3yeTcsl MX COIpsDKeHHE (MPUHLMI KOHBEMepa), pasfessioTcs pa3HOpPOIHbIE
npouecchl. [l cTpoeHHs] KJIETKM XapaKTepHa MHUKpPOI€TepOreHHOCTh (MHKPOHEOIHOPOJHOCTH),
KOTOpasi I03BOJIIET CUHTE3UPOBATh PAa3IMUHbIE BEIIECTBA U3 OJHUX U TEX XK€ MPEAIIECTBEHHUKOB B
OJIHO BpeMs B 00mmeM MukpooOwbeme. [IpuHIUN KOMMAKTHOCTH, MPUCYIIUNA MeTaboIu3My KIIETKH,
ocobenHo BeipaxkeH B crpykType JIHK. Hanpumep, IHK situexierku uenoseka Becut 6 - 10~ r u
Opyu 3TOM KOAMUPYET CBOICTBa BceX O€NKOB ueJIoBeKa. BHYTpHM KIETKH HEIpephIBHO
NONJEPKUBAETCSl OIpENEICHHAas] KOHLIEHTpalMs HOHOB, OTJIMYHAas OT HUX KOHLEHTPAUH B
OKpyXarollel cpenae, B pe3yiabTaTe dYero oOpa3yloTcs BBIMSIUMBAHUSA KIETOYHOW MeMOpaHbI,
KOTOPBIE MOTYT 3aMbIKaThCSI U OTIENATHCS BHYTPb KJIETKH B BHJE My3bIpbKOB. KiteTku crocoOHBI
3aXBaThIBaTh U3 OKPYKAIOIIEH UX Cpellbl KanelbKu ¢ KPYIHBIMU MOJIEKYJIaMHU, BKJIIOYas O€IKU WIH
Jla’ke BUPYCHI U HEOOJIBIINE KIICTKH.

VY Bcex KJIETOK OJHOTO0 OpraHu3Ma TI'eHOM (COBOKYIHOCTh T'€HOB) HE OTJIMYAETCS I10
0o0beMy TOTCHIMAIbHOH HMH(POPMAIMM OT TEHOMAa OIUIOJOTBOPEHHOW SAWUIEKIETKH. ITO
JOKAa3bIBAIOT OMBITBI C IEpecajko sjipa y3KOCHEIHATU3UPOBAHHONW KIETKU B IUTOILIa3My
HHYKJICUPOBAHHOU SUIEKIIETKH, II0CJIE YEro MOKET Pa3BUTHCS HOPMAJIBHBIN OpraHusM. Pasmuuuns
CBOMCTB KJIETKM MHOTOKJIETOYHOI'O OpraHu3Ma OOBSACHSIOTCS HEOAMHAKOBOM aKTUBHOCTBHIO I'€HOB,
910 O00ycnoBnuBaeT udQepeHIMpPoBKY KIETOK. B pe3ynpTaTe OIHHU KIETKH CTaHOBSITCS
BO30OYIMMBIMH (HEPBHBIE), IPyTHe MPUOOPETAIOT COKPATUMBIE OCIIKH, 00pa3yromre MUOGUOPHILTBI
(MBIILICUHBIC), TPETbU CHHTE3UPYIOT MUIIEBAPUTEIbHBIE (PEPMEHTHI WM TOPMOHBI (XKENIE3UCTHIE) U
T.4. MHOTHE KJIETKU MONU(DYHKIUOHANBHBI; TaK, KJIETKU MEYEHU CUHTE3UPYIOT pa3iinyHble OeNKH
IUIa3Mbl KPOBU M JKE€M4b, HAKAIUIMBAIOT TJIMKOTE€H M INPEBPAILAIOT €ro B INIIOKO3Y, OKHCISAIOT
Yy>XEpoJHbIE BellecTBa (B TOM YHCJIE W MHOTHE JieKapcTBa). Bo Bcex KileTKax aKTHBHBI T'€HBI
o0mIekIeTOYHbIX QyHKIUH. CienoBaTeiabHO, CXOAHBIX MPU3HAKOB B PA3HBIX KIETKaX 3HAUYUTEIHLHO
0oJbIIe, YeM CHelHaNbHbIX MPU3HAKOB. KileTku OJIM3KOro MpOUCXOXKACHUS M CXOAHBIX (PYHKIIMMA
00pa3yroT TKaHHU.

B opranmsme uenoBeka okono 10'* xmeTok. B HEKOTOPBIX TKAaHAX KOIMYECTBO KIIETOK
0CTaeTCsl IOCTOSIHHBIM B TE€UYEHUE BCEH JKU3HU OpPraHu3Ma. B 3THX TKaHAX NEIATCS OTHOCUTEIBHO
ManoaudhepeHINPOBaHHbIE KIETKH, PE3EPB KOTOPBIX CAMOMOIJIEPKUBACTCS, a OJJHA U3 JTIOUEPHHUX
kietok nudpdepennupyercsa. Hanpumep, y yenoBeka exenHeBHO Morudaet okoio 70 Mipa KIeToK
KHUILIEYHOTO SMUTENUS U 2 MIPJ IPUTPOLUTOB. BOo MHOTMX ApYyrux TKaHSAX B KIJIETOUHBIM IHMKI
BXOJAT BroyiHE AU (epeHInpOBaHHBIC KIETKU, U TOTJa JeJIeHHE KIETKH HE MOXKET 3aBEPLIMTHCS
0 KOHI]a, a OrpaHUYMBAETCS YJBOCHHEM XpPOMOCOM HJIM BOOOIIE HE HAYMHAETCS, U KIETKa
BBIXOAMT M3 LIMKJIA I0CJIE HEKOTOPOro MoMeHTa. HekoTopble sapa HE BXOAAT B LIUKJ B TEUECHHE
Bcel ku3HM U epeHInpOBaHHON KIETKH (HEUPOHBI, BOJIOKHA CKEJICTHBIX MBIIII), TIPH I3TOM
IPOJODKUTENBHOCTh  JKM3HU  KJIETKM COOTBETCTBYET KM3HM oOpraHusma. MuHUMalbHas
MPOJOKUTEILHOCTD KU3HU KJIETKH (KUILIEYHOTO SIUTENNs) yenoBeka -1-2 aus.

Bo Bcex kiieTkax MpoUCXOAUT HHTEHCUBHOE OOHOBJIEHUE BEILECTB U CTPYKTYp. OrpomMHOe
KOJIMYECTBO KJIETOK B KaXKIOW TKaHH, OOBEIMHEHHBIX METa0OIMUYECKUMU M PEryISTOPHBIMU
MpoIecCaMy, HMX IIOCTOSHHOE BHYTPCHHEE OOHOBIEHHE OOECIEYMBAIOT HANEKHOCTh pPabOTHI
OpraHOB MHOTOKJIETOYHOro opraHu3Ma.Ha KieTouHOM ypoBHE OCHOBHOE BHUMaHHUE YYEHbIE
yaensoT mnpobiaemMaM MOpP(OIOTHYecKON OpraHM3alyy KIETKH, CHEIHaIH3allMd KJIETOK B XOJe
pa3BuTHs, (QYHKUIUSAM KIETOYHOM MeMOpaHbl MEXaHHM3MOB U PErylslud JelieHUus KIEeTKH,
CTPOCHUIO U (YHKLIHAM TaKUX OPraHOMJIOB, KaK XPOMOCOMBI, MUTOXOHJIPUH, PUOOCOMBI, a TaKXe
JIPYTUM BKJIIOUEHUSAM KIIETKU.

O Opeanusmenmsviti  yposenb. MHOTOKIETOUHBIM OpPraHU3M IPEACTaBISAET COOOM
LEJIOCTHYI0O CHUCTEMY OpPraHOB U TKaHeH, CHelUaTu3UPOBAHHBIX JUISl BBIMOJHEHHS Pa3IMYHbIX
¢ynkunii. TkaHb - COBOKYITHOCTh CXOIHBIX IO CTPOCHUIO KJIETOK, OOBEAMHEHHBIX BBITOJHECHUEM
obmert ¢pyakuun. Opran - 3TO CTPYKTYPHO-(PYHKIHOHATBLHOE OOBEIWHEHUE HECKOJIBKHX THIIOB
TKaHed. Hampumep, koka 4enoBeKa Kak OpraH BKIIIOYAET DIMTEIUNA U COCAUHUTEIBHYIO TKaHb,
KOTOpBIE BMECTE BBIMOIHSIOT LEIbIA psal pyHKUMN; U3 HUX Haubojee 3HaYUTeNbHas — 3allUTHAs.
B pamkax opraHu3MeHHOT0 (OHTOT€HETHYECKOI0) YPOBHS M3y4aroT 0COOb M CBOWCTBEHHBIC € Kak
HEJIOMY 4YepThl CTPOEHUS U (PU3MOJOTUYECKHE TMPOIECChl — MEXaHU3Mbl ajanTaluu
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(aKKITMMAaTH3aIMH) U TTOBEICHUS (B TOM YKCie QYHKIMH [IEHTPAIbHON HEPBHOM CHCTEMBI), a TAaK¥Ke
TaKue aKTyaJbHBbIC MPOOJeMbl, Kak auddepeHIupoBKa TKaHEH, T.e. MpEeBpalleHUe B MPOIecce
WHJIUBUJIyaJIbHOTO  pa3BUTUsA  OpraHu3mMa  (OHTOT€He3a) IMEpPBOHAYAJIBLHO  OJIMHAKOBBIX,
HECIIEHUAIM3UPOBAHHBIX KJIETOK 3apO/IbIlia B CIEIUAIN3NPOBAHHBIE KIETKU TKAHEW U OPraHoB,

O Ilonynayuonno-eudosoti yposeno. llomynauus Kak cucTeMa HaJOPraHU3MEHHOTO
MOPSAJKA - 3TO COBOKYITHOCTh OPraHU3MOB OJIHOTO U TOTO K€ BHJa, 00beJUHEHHAs] OOLIMM MECTOM
obutanusi. B maHHON cucTeMe OCYIIECTBISIOTCS MPOCTEHINNE, DJIEMEHTapHBIC HBOJIONHOHHBIC
npeoOpazoBanud. [lomynsiuonHas Ouosiorus wu3y4daeT (akKTOphl, BIHUAIOIIME HA YHCIEHHOCTb
MOMYJISIIIAK, TPOOIEMBI COXpPAaHEHHUS HCYE3AIONINX BHJOB, JMHAMHKH TEHETUYECKOTO COCTaBa
MOMYJISAUMA, NeWCcTBHE (PAKTOPOB MHUKPOIBOJIONUU W T.A. [l XO3SHUCTBEHHOW EATEILHOCTH
YelIOBEKa BAKHBI TAKUE TPOOJIEMBI MOMYISIIUOHHON OMOJIOTHH, KaK KOHTPOJIb YHCICHHOCTH BUJIOB,
NOJ/IepKaHUE ONTUMAIIBHONW YUCIEHHOCTH SKCIUTYaTUPYEMBIX M OXPAHSAEMBIX MMOMYJISLIHN.

O Buoceoyenomuyecku-ouocgepHulii yposensb. BUOTEOIeHO3 - COBOKYITHOCTh OPTaHU3MOB
Pa3HbIX BUJIOB M PA3IMYHOM CI0KHOCTH OpraHU3aluu cO BceMUu (aKkToOpaMu Cpebl 0OUTaHNUS.

Bonpoc 2. Konnenuun BO3HUKHOBEHHS KU3HU

Bonpoc 0 BO3HUKHOBEHUHU KHU3HU OECIIOKOUT YEJIIOBEUYECTBO JOCTATOYHO JaBHO. B ymcimo
TEOpHi, MOJYYUBIIMX BEChbMa IIMPOKOE PACHPOCTPAaHEHUE U JOMUHHMPOBABIIUX B T€ WJIM WHBIE
NEepUOAbl Pa3BUTHUSL €CTECTBO3HAHMS, OOBIYHO BKIIOYAIOT: TEOPHUIO CTAI[MOHAPHOTO COCTOSHUS, B
COOTBETCTBUU C KOTOPOU JKM3HB CYILIECTBOBAJIA BCET1a; KPEAIMOHU3M, YTBEPKAAIOIIHMI, UTO KU3Hb
CO3/JaHAa  CBEPXBECTECTBEHHBIM  CYIIECTBOM B  pe3ylbTare akTa TBOPEHHUS; TEOPHUIO
CaMONPOU3BOJIBHOTO 3aPOKJICHHUS, T.€. )KU3Hb BO3HUKAJIA U BO3HUKAET HEOJHOKPATHO U3 HEKUBOTO
BEIL[ECTBA; TEOPUIO MMAHCIIEPMHUH, YTBEPKIAOIIYIO, UTO KU3Hb 3aHECEHA HAa 3€MIJIIO U3BHE; TEOPHUIO
onoxummudeckoi sBomonuu. ClieyeT OTMETUTh, YTO TEOPUU CTAI[MOHAPHOTO COCTOSIHUS H
KpEallMOHN3M BO3HMKJIM IOJ BO3JCHCTBUEM MNPEUMYLIECTBEHHO PEIUTHO3HBIX MPEACTABICHUN O
MUPO3JIaHUHU; KPEAlUOHN3M B HACTOsIIEe BpeMs (B TOW WM WHOW (opMe) MOANEpKUBACTCS
CTOPOHHHUKaMH 00KECTBEHHOTO COTBOPEHUS MUDA.

O Teopuro camozapodcoenuss, uiu CAMONPOU3BOIbHO2O BO3HUKHOBEHUS JHCU3HU, OOBIYHO
CBSI3BIBAIOT C PA3BUTHEM COOCTBEHHO E€CTECTBEHHO-HAYYHBIX IMPEACTABICHUN O BO3HUKHOBEHHU
*KU3HU Ha 3emie. CTOPOHHUKH ATOW TEOPUU HAXOAMJIM MOATBEPXKIACHUE CBOEH HJEH B OIBITaX C
MOSIBJICHHEM 4YepBell B THUIONIEM Msce, 3emiie, OTOpocax, MbIIIed B MEIIKax C 3€pHOM M T.A.
JlanHyro Touky 3peHus pasznensuid Apucrorens, I'. IN'anuneit, 1.B. I'ére, P. Jlekapt. MIx aBTOpUTET
JIOJITOE BpEMsI TOAJEPKHBAI TEOPUI0 CAMO3ApOXKACHHS Ha TJIABEHCTBYIOIIMX IO3UIUAX B
€CTECTBO3HAHUM.

OgHuM W3 MepBBIX 3Ty TOYKY 3pEHUs MOJABEPI COMHEHUIO HWTAJIbSHCKUU Bpady H
ecrectBoucnbitaTens @. Pequ (XVII B.), mokaszas, 4TO B XOPOIIO U30JIMPOBAHHOM OT OKpY’Karomien
cpenbl MsCe 4YepBU HE MOABIAIOTCA. OH Ke MPOBO3MVIACHI MPHUHIMI «BCE JKUBOE OT KHUBOTO».
OpnHako OKOHYATENIBHO ATOT NMPUHIUI NOJYYUI paclipocTpaHeHue b B 1860-¢€ IT., 4T0O CBA3aHO
c ompitamu JI. [TacTepa, KOTOPBIN JOKa3al €ro Ha MUKPOOHOJIOTHYECKOM YPOBHE.

O Teopus nancnepmuu OOBSCHSIIA 3apOXKACHHE >KU3HU Ha 3eMie eCTECTBEHHBIMHU
npuYMHaMu. BuaousmeHssch, 3Ta TeOpus CYIIECTBOBaJa ¢ JApeBHOCTHM a0 Havdaina XX B. Ilo
MIPE/ICTABJICHUSM €€ CTOPOHHUKOB, TAKUX U3BECTHBIX yueHbIX, kak C.A. Appenuyc, I'. ['enbmrobii,
B.W. Bepraackuii, 3apoApIlig )KU3HH (HAPUMEpP, CIIOPBl MUKPOOPTaHU3MOB) PacCEeSTHbI B MUPOBOM
MPOCTPAHCTBE U TEPEHOCITCS C OJHOTO HEOECHOTo Tela Ha APYroe C METEOPUTAMU WIIH O]
JIIeCTBHEM JIaBJICHHWS CBETAa; CICAOBATENbHO, JKM3HBb 3aHeceHa Ha 3eminro u3 Kocmoca. Dtu
MPEACTABJICHHUS] CHUMAJIM MPOTUBOPEUMS, XapaKTepHbIE JUIsl TUIIOTE3bl caMmo3apoxaeHus. OIHaKo
OCTaBaJIUCh OTKPBITHIMU BOIIPOCHI O TOM, I'/I€ U KaK 3apOJnjIach )KM3Hb U KaKUM 00pa3oM oHa ObLia
nepeneceHa Ha 3emito. OCOOCHHO OCTPO 3THU BOIMPOCHI BCTATH IOCIE OTKPBITHS KOCMHUYECKHX
Jdy4yell U BBISICHEHMsI JCHCTBHUS paavalud Ha Ouosornyeckue oObeKThl. B Hacrosiee Bpems
NEePUOIUYECKH MPEINTPUHUMAIOTCS TOMBITKH BO3POJUTH 3Ty TEOPHUIO.

B Hauvane XX B. HakomuBIIKMECS MPOTHUBOPEUHUS, C KOTOPHIMHM HE MOIJIM CIPABUTHCS
TEOPUHU CAMO3APOXKJICHUS U MaHCIEPMHUH, IPUBEIU K JaTbHEHIINM MOMCKaM OOBSICHEHHUS CIocoda
BO3HUKHOBEHMSI >KM3HM Ha 3emiue. Tak, [. Mwinep BBIABUHYN 2cunomesy o0 CIYYAUHOM
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B03HUKHOBEHUU NEPEUYHOL MOAeKYIbl KUBOTO BemecTBa. OIHAKO OBUIO MOJCYMTAHO, YTO 3TO
COOBITHE MOKET MPOU30UTHU C BEPOATHOCTHIO, PABHOM BEPOSATHOCTU TOTO, YTO 00€3bsiHA OTIIEYATACT
coner VY. lllekcriupa Ha MUIIyHnied MamuHKE, €ciid OyIeT MPOAOJDKUTEIbHOE BpeMs yaapsTh IO
KJIaBUIIaM.

O Teopus Ouoxumuueckou 380a0YUYU OTPAXKACT COBPEMEHHBIC TPEACTABICHUS O
MIPOUCXOKICHUH JKW3HU Ha 3eMiie MU OCHOBBIBaeTcs Ha pabortax A.W. Omapuna (1924) m k.
Xonaerina (1929). Dt mpexacTaBieHUs 3aKIIOYAlOTCd B MPU3HAHUU aO0MOTEHHOTrO, T.C.
HEOMOJIOTrMYEeCKOr0, BO3HUKHOBEHHUS OPraHMYECKHMX BEUIECTB W3 XUMHUYECKHX JJIEMEHTOB H
HEOPraHMYECKUX MOJIEKYJ, COCTaBJSIBIIMX arMocdepy 3emiin B IPEBHOCTH, MyTEM IIUTEIbHOU
MOJIEKYJISIPHOM 3BOMIONMH. 3a MPOLIEAIINE JECATUICTUS KOHUENIUS OMOXUMUYECKON 3BOJIIOIMU
Obula TOATBEpXKJIEHA M CYHIECTBEHHO JIOMOJHEHAa HOBBIMH JAHHBIMH M3 pasHbIX obOiactel
€CTECTBO3HAHMUSI.

B Hacrosmiee BpeMsi HM3BECTHO, YTO BCE JKMBBIE CYIIECTBA, BO - IEPBBIX, OOJAIAIOT
COBOKYITHOCTBIO OJIHMX U T€X K€ CBONCTB M COCTOAT M3 OJAHMX U TEX K€ IpyHn OHOJOTHYECKHX
MOJIMMEPOB,  BBIMIOJMHSIOMIMX  ONpEAeTCHHbIE (YHKIMH; BO-BTOPBIX, IOCJIEIOBATEIBHOCTD
OMOXMMHYECKHX MpEBpalleHul, 00ecreunBaouX 0OMEHHbIE IPOLECCHI, Y HUX CXO/HA BIUIOTH 10
neraneil. Hampumep, pacuieniieHue TIIIOKO3bl, OMOCHHTE3 Oellka M Jpyrue peakuud y CambIX
Pa3HBIX OPraHU3MOB MPOTEKAIOT MOYTH OJMHAKOBO. ClieJ0BaTeIbHO, BOMPOC O MPOUCXOKICHUH
JKU3HU CBOJMTCS K TOMY, KaK M B KaKHX YCJIOBHUSX BO3HUKJIA CTOJb yHHMBEpCAJbHAs CHCTEMa
OmoxMMHYeCKHuX npeBparnieHui [13, 20, 23, 29].

HecmoTpst Ha 0OmHOCTS NpoucxokaeHus TiaHeT COMHEUHOW CHCTEMBI, TOJIBKO Ha 3emIie
MOSIBUJIACH >KU3Hb M JOCTUIJIA MCKIIIOUUTENBHOrO MHOrooopasus. CBs3aHO 3TO C T€M, YTO JUId
BO3HMKHOBEHUS XKM3HH HEOOXOIUMBI HEKOTOPble KOCMHUYECKHE M IUIaHETapHbIe YCIOoBHUS. Bo-
NEPBBIX, Macca MIaHEeThl He JOHKHA ObITh CIMIIKOM OOJIBIION, TaK KaK SHEPrus aTOMHOIO pacrajaa
NPUPOJHBIX PAJUOAKTUBHBIX BEHIECTB MOXXET NPUBECTH K MEPErpeBaHUI0 TUIAHETHl I
PaAMOAaKTUBHOMY 3arpsS3HEHHUIO Cpelbl, HE COBMECTUMOMY C JKHU3HBIO; CIHUIIKOM MAaJIeHbKHE
IUTAaHETHl He MOTYT Y/Ep>KaTh OKOJIO cels aTMoc(epy, MIOTOMY YTO CHJIa IPUTSKEHUS UX HEBEJIHKA.
Bo-BTOpBIX, TIaHeTa MOJDKHA BPAIIaThCcsl BOKPYT 3BE3JIBI 1O KPYTOBOM WM ONHM3KOW K KPYrOBOM
opbute, YTO MO3BOJUT MOCTOSHHO M PABHOMEPHO TOJYy4aTh OT HEe HEOOXOAMMOE KOJIUYECTBO
SHEpruu. B-TpeTbuX, UHTEHCHUBHOCTh U3IY4YEHHs CBETHJA JOJDKHA OBITh IOCTOSHHOW;
HEPaBHOMEPHOCTh MOTOKAa HHEPruu OyJeT MpPEersTCTBOBATh BOZHUKHOBEHUIO M PAa3BUTHIO KHU3HH,
MOCKOJIbKY CYILECTBOBAaHUE KMBBIX OPraHM3MOB BO3MOXKHO B Y3KHMX TEMIEPATYypHBIX IMpejaesax.
Bcem 3TuM ycioBuSIM yAOBIETBOpsET 3eMJs, Ha KOTOpPOM OKojio 4,6 MipJ JIeT Ha3al Hadald
CO3/aBaThbCsl YCIOBUSA JUIsl BO3HUKHOBEHHMS >ku3HM.Ha mepBbIx 3Tamax ¢opmupoBaHus 3emin
TSDKETIbIE 3JIEMEHTHI NMEepeMelIINCh K ee IEHTPY, a 0osee JIETKUEe OCTAaBaJINCh HAa MOBEPXHOCTH.
Mertaibl 1 Ipyrue crnocoOHbIe OKUCISATHCS 3JIEMEHThI COETUHSIINCH C KUCIOPOJIOM, U B aTMocdepe
3emiu He ObLTO CBOOOJHOTO KHCIOpoaa. ATMocdepa cocTosia U3 CBOOOAHOTO BOAOPOJA H €ro
coemuaenuit (H2O, CHa, NH3, HCN), T.e. HOCHIIa BoccTaHOBHUTENbHBIN XapakTep. [To mEeHno A 1.
OnapuHa, 3TO CIY)KMJIO Ba)XHOW NPEIIOCHUIKON JUIsi BOZHUKHOBEHHS OPraHUYECKUX MOJIEKYII
HeOuonornueckum nyreM. Jlo cepenunbpl XX B. MHOTHE y4Y€HBbIE MOJIarajid, YTO 3TU COCAMHEHUS
MOTyT BO3HUKATh TOJBKO B JKMBOM oOpraHu3Me. VIMEHHO MO3TOMYy MX Ha3Bajll OpPraHUYECKUMHU
COCIMHEHUSIMU B MPOTHBOIIOJIIOKHOCTh BEIECTBAM HEXHBOW MPUPOJBI - MUHEpAIaM, Ha3BaHHBIM
HeopraHuyeckumu coeguHeHusmMu. Ognako B 1953 r. JI.C. Muiiep sKCepUMEHTAIBHO J0Ka3ail
BO3MO)KHOCTh A0MOT€HHOT'O CHHTE3a OpPraHMYeCKUX COeJAMHEHUN W3 Heopranmdeckux. [Ipomyckas
anekTpudeckuit paspsa depe3 cmech Hz, HoO, CH4 m NHi, o momyumn HaOOp HECKOIBKUX
AMUHOKHCJIOT U OpraHu4eckue KuciaoTel. [lo3nHee ObII0 yCTaHOBIIEHO, YTO aHAJIOTHYHBIM MTyTEM B
OTCYTCTBHE KHCIOpPOJa MOTYT OBITb CHHTE3HMPOBAHBI OYEHb MHOTHE OPTaHMYECKHE COCIUHECHMS,
BXOJMIIME B COCTaB OHOJIOTMYECKUX IMOJUMEpPOB (OENKOB, HYKJIEWHOBBIX KHUCIOT H
I0JINCAaXapUOB).

Bo3MokHOCTP a0MOT€HHOTO0 CHMHTE3a OpPraHMYeCKHX COCJAMHEHUN IMOATBEPIKIAETCS TEM,
YTO B KOCMHYECKOM IPOCTPAHCTBE OOHApy>KEHbl IIMAHUCTBIA BOJAOPOJ, (hopmanbiaerus,
MypaBbHUHas KHCIIOTa, METWJIOBBIH M OJTWIOBBIA CHOUPTHI M JAp. B HeKoTOphIX MeTeopuTax
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oOHapyXeHbl KUPHbIE KUCIOTHI, caXxapa, aMHHOKHCIOTHL. Bce 3TO CBUIETENHCTBYET O TOM, YTO
JIOCTaTOYHO CJIO’KHBIE OPIaHUYECKUE COCTUHEHUSI MOTJIM BO3HUKATh B YCIIOBUSX, CYIIECTBOBABIIUX
Ha 3emuie 4,0-4,5 Mipa neT Hazal.

bonee 4 mupa ner Hazax M3BEPrajgoch MHOKECTBO BYJIKAHOB C BBIOPOCOM OTPOMHOTO
KOJIMYECTBA PACKAIICHHOU JIaBbl, BBIJCISLTUCH OOJbIME 00BEMBI MMapa, cCBepKaiu MoiaHuu. [lo mepe
OCTBIBAHUSl IUIAHETHl BOJSHBIE Mapbl, HaxXxoAWUBIIMECS B aTMochepe, KOHIEHCHUPOBAINCH W
oOpymuBaNIuCch Ha 3eMIIO JIMBHSMHU, OOpa3ys OrpOMHBIC BOJHBIE MpocTpaHcTBa. [lOCKONBKY
MOBEPXHOCTh 3€MJIM B TO BpeMsi Oblila ropsideid, BoJa UCHapsIach, a 3aTeM, OXJIaKIasCh B BEPXHUX
cinosix atMoc(epsl, BHOBb BBINMAJala Ha MOBEPXHOCTh IUIAHETHL. DTO MPOJOHKAIOCH B TEUCHHE
MHOTUX MWIIHOHOB JieT. B Bomax mnepBUYHOrO oOKeaHa ObUIM pacTBOPEHBI KOMIIOHEHTHI
atMocdepsl, pa3nuuHbie cond. Kpome Toro, Tyaa momajaid M HEMPEphIBHO OOpasyromuecs B
atMocdepe TMOJ ACHCTBHEM IKECTKOTO yibTpaduoneToBoro wu3iaydeHus CoJHIA, BBICOKOM
TEMIEPaTypbl B 00JACTSIX TPO30BBIX PAa3pAIOB W AKTHUBHOW BYIKAHUYECKOW IESATEIbHOCTH
OpraHMYECKHE COEJUHEHHUS - caxapa, aMHUHOKHUCIOTBI, a30THCTble OCHOBAaHMS, OpraHMYECKUE
KHUCTIOTHI U JIp.

ITo mepe cmsardeHusi ycinoBuUi Ha 3emiie CTalo BO3MOXKHBIM OOpa3oBaHHE CJIOKHBIX
OpPTaHWYECKUX COCAUHCHHMH Oyaromapsi, BEpOSITHO, TOTJIOMICHUI0 pPAa3IMYHBIX BEIIECTB Ha
MOBEPXHOCTU TJIMH U JPYIMX HEOPraHWYeCKUX OCaJKOB, YTO TIOBBIIMIAJIO KOHIEHTPALUIO
pearupyoImux Mexay coOOl BEIIECTB, B PE3YNIbTAaTe YETO MOSBUIUCH MEPBUYHBIC OUOTIOIHMEPHI -
MOJIUIIENTU/IBI U TOJTUHYKICOTUIBL.

Takum o00Opa3om, yCHOBHSIMH /i a0HMOTEHHOTO BO3HUKHOBEHHS OPTaHUYECKUX
COCTMHEHUH OBLTH: BOCCTAHOBHUTEIIbHBIN XapakTep aTMocdepsl 3emin (COeaMHEHUs, 001a/1ar0Ie
BOCCTAHOBUTEJIPHBIMU CBOWCTBAMH, JIETKO BCTYMAIOT BO B3aMMOJCHCTBHUS MEXAy COOOH
BEIIECTBAMHU-OKUCIUTENSAMU), BBICOKas ~TEMIEpaTypa, TpO30BbIE  pa3psiAbl U MOIIHOE
ynbTpaduoneropoe usnydeHue ConHIA, KOTOpPOE TOTAA €Ile HE 3aJepPKUBAIOCH O30HOBBIM
SKpPaHOM.

[lepBuuHbIl OKeaH, MO-BUIUMOMY, COJEpXKal B pPACTBOPEHHOM BHJIE pa3IUYHbIC
OpraHMYECKHEe U HEOPraHWYEeCKHe MOJIEKYJIbl, MOMAaBIINE B HETO U3 aTMOC(eEphbl U BbIMBIBABILIHECS
U3 TIOBEPXHOCTHBIX cJioeB 3emiu. KOHIEHTpamwsi OpraHMYeCKHX COEAMHEHHH TOCTOSHHO
yBEJIMYUBaAJIach, U B KOHIIE KOHIIOB BOJbl OK€aHa CTajdu «OYyIbOHOM» U3 OEIKOBOIMOJOOHBIX
BEIIIECTB - MENTH/IOB, a TAK)KE HYKIIEMHOBBIX KUCIIOT U IPYTHX OPTraHMYECKUX COCTUHCHHM.

Opranuueckre MOJEKYJIbl HMEIOT OOJBIIYI0 MOJIEKYISPHYIO MacCy U CIOXHYIO
MPOCTPAHCTBEHHYIO KOHGurypanuto. OHU OKPYKEHBI BOJHON OOOJNOYKOH M OOBEIUHSIOTCS,
o0pa3ysi BBICOKOMOJIEKYJISIPHBIE KOMIUJIEKCHI -- KOallepBaThl, WM KOAallepBaTHBIE Kamiu (KaK UX
HasbBan AWM. Onapun). KoanepBaTsl 00naany crmocoOHOCTHIO TOTJIONIATh Pa3IMYHbIC BEIIECTBA,
pacTBOpeHHbIE B BOJAaX INEPBHUYHOTO OKeaHa. B pe3ynabTare STOro BHYTpPEHHEE CTpPOCHHE
KoalepBaTa U3MEHIIOCh, YTO BEJIO WIIH K €0 pacray, Wik K HAKOTUJICHHUIO BEIIECTB, T.€. K POCTY U
M3MEHEHHI0 XMMHUYECKOTO COCTaBa, MOBBIIIAIOIIEMY YCTOMYMBOCTH KOAllEPBAaTHOM Kalull B
MOCTOSTHHO MEHSIOIIUXCSI YCIIOBUSX.

B macce koamepBaTHBIX Karmeilb MPOUCXOAMJ OTOOpP Hanbojiee YCTOWYMBBIX B JIAHHBIX
KOHKPETHBIX yCIOBHsIX. JIOCTUTHYB OIMpENelICHHBIX Pa3MepOB, MAaTEPUHCKAs KoallepBaTHAs Karlis
Morja pacrajgaThbCsi Ha JOYEpHHE, HO TMPOJOJDKAIM CYHIECTBOBATH TOJBKO TE€ JOUYEPHHE
KoalepBarable Karii, KOTOpbIe, BCTYIas B AJIeMEHTapHbIe (JOPMBI OOMEHa CO CPEoi, COXpaHsIIH
OTHOCHUTEIIbHOE TOCTOSIHCTBO CBOEro cocraBa. B nanbHeiieM oHM MpuoOpenu crnocoOHOCTh
MOTJIONIATh W3 OKPY)KAIOIIEH Cpelbl He BCIKUE BEIIECTBA, a JIUIIbL T€, KOTOPhIE 00ECIIeUnBaIN HX
YCTOMYMBOCTh, a TaKXKe€ BBIACNIATH HApYXKy NpOAYKThl oOmeHa. [lapamienbHo yBenTWYMBAINCH
pas3nuuHs MEXy XMMHUYECKUM COCTAaBOM KAaIlld M OKPY)KAoIel cpefpl. B mpoliecce [IUTETLHOTO
oTOOpa (XMMHUYECKOW IBOJIOLMHN) COXPAHWINCH JIUIIL T€ KOAlEpBaThl, KOTOpPhIE IPU pacraje Ha
JOYEpHHE HE yTpayuMBaAIM  OCOOCHHOCTEH  CTPYKTYpbhl, T.€. MPHOOpPETaTd  CBOWCTBO
camoBoOCIIpou3BeieHus. B Xoxe 3BoiIONUM y BaKHEHWIIMX COCTaBHBIX 4YacTel KoalepBaTHBIX
Karejab TMOJUMENTHIOB — BBIpabOTalach CIIOCOOHOCTh K KAaTaJTUTHYECKOH aKTUBHOCTH, T.C. K
3HAYUTEIIbHOMY YCKOPEHHUI0 OMOXMMHYECKMX pPEaKIUil, MNpUBOAALIIMX K MPEBpallEeHUIO
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OpPTaHMYECKUX COCIUHEHUH, a TOJMHYKICOTHUIBl OKA3aJIUCh CIIOCOOHBIMU CBSI3BIBATHCS JPYT C
IpYroM MO TNPUHUUIY JOMOJHEHHUS (KOMIUTMMEHTApHOCTH) W, CJIEJOBATEIbHO, OCYIIECTBISThH
He()ePMEHTATUBHBIN CUHTE3 TOYEPHUX TOTMHYKICOTUTHBIX IICTICH.
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Pruc. 9.1. Mogens ¢parmMenTa me3o-

keupubonykienHoBoi kucnoTh! (JIHK)

Crnenyromuii BaKHBIH Iar npeaonoJ0THIeCKON IBOIONNH — 00bETMHEHHE CIIOCOOHOCTH
MOJIMHYKJIEOTUAOB K CaMOBOCIPOU3BEAECHUIO C BO3MOKHOCTBIO MOJIUMENTHIOB YCKOPSATH TEUCHHE
XUMUYECKHX peakiui, Tak kak ynasoeHue mojiekyn JIHK sddextuBnee ocymectBisercs mpu
y4acTUU OEJIKOB, 00IaIAIONUX KaTATUTUYECKON aKTUBHOCTHIO. OJTHAKO CTAOUILHOCTD «yIauyHBIX)
KOMOHMHAIMM aMUHOKHUCJIOT B TMOJMIENTHIAX MOKET O0eCHeurBaThCs TOJIBKO MPHU COXPaHEHHH
uH(pOpPMAIIUK O HUX B HYKJIEMHOBBIX KHCIOTaX. CBs3b HYKJIEHMHOBBIX KUCIIOT U OCIKOBBIX MOJIEKYII
B KOHIIE KOHIIOB MpHBEJlia K BO3HUKHOBEHHIO TE€HETHYECKOrO KOJAa, T.€. TAaKOW OpraHu3aluu
monekyn JIHK (puc. 9.1), B KoTOpol mOCIENOBaTENbHOCTh HYKJICOTHIOB CTalla CIY>KUTh
uH(popMalel 11 TOCTPOEHUsI KOHKPETHON MOCTIeI0BaTEIbHOCTH AMUHOKUCIIOT B OeKax.

JlanbHel1asi mporpecCuBHAsT IBOIIONUS MPEIOMOIOTHYECKUX CTPYKTYp ObLIa BO3MOXHA
TOJIbKO TIpU YCJIOXHEHHUH OOMEHHBIX MPOIIECCOB M MPOCTPAHCTBEHHOM pa3JelIeHUU PazIUYHbIX
CUHTETUYECKHX M SHEPreTHMYECKHX MPOILIECCOB BHYTPH KoalepBara. boyiee MPOUHYIO H3OJSALHUIO
BHYTPEHHEH Cpenbl OT BHEUIHWX BO3JIEHCTBHM MO CPAaBHEHHWIO C TOH, KOTOpPYIO oOecmednBaia
BOJIHasE 00OJI0YKA, MOTJIa OCYIIECTBUTH IHUIIL OuoyiorHueckas MeMOpaHa. Bokpyr koarepBartos,
OoraTblX OpPraHUYECKUMHU COEIMHEHUSMHU, BO3HUKIIHU CJIOU JIMIIHMJIOB, OTIACIMBIIUX KOAalepBaT OT
OKpY’Karolie BOJHON cpenbl. B mpoliecce 3BOJIONUM JMIUABI PE0Opa30oBaTUCh B HAPYKHYIO
MeMOpaHy, 3HAUWUTEIbHO MOBBICUBIIYIO >KM3HECIOCOOHOCTh M YCTOMYMBOCTH OPIraHU3MOB.
[osiBeHne MeMOpaHbl, OTIENAIONICH COAEP)KUMOE KoalepBaTra OT OKpYXarolled cpeiasl u
obnamaromel CrmocOOHOCThIO K M30MpPaTeNbHON MPOHHUIIAEMOCTH, MPEIONPEACINIO HapaBICHHUE
JanpHEHIIell XMMHMYECKOW SBONIONMH IO IYTH pPa3BUTHA Bce 0Oojee COBEPIICHHBIX
CaMOPETYIHUPYIOMIUXCS CUCTEM BILIOTH 1O BOSHUKHOBEHHUS ITEPBBIX KIIETOK.
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OOpa3oBaHue NEPBUYHBIX KIETOYHBIX OPraHW3MOB MOJOXKHIIO HA4yaslo OWMOIOTHYECKOM
sBomtonnu. CyuTaeTcs, YTO OTOOp KOaIepBaTOB W TMOTPAHUYHBIA OSTall XUMHYECKOW U
OMOJIOTMYECKOM 3BOIOLNHU TPOIOJIKATIMCH 0K0JI0 750 MIH jieT. B KoHIIe 3TOro neproia nosBUINCH
nepBble MPUMHUTHUBHBIE O€3bsACpHBIE KIETKHM — MPOKapHOThL. [lepBbie *KUBbIE OpPraHU3MBI —
reTepoTpodHbl - UCIOIB30BAIH B KAUECTBE UCTOUHUKA SHEPTHH (ITUIIN) OPraHMUECKUE COSAUHEHUS,
pacTBOpeHHBIEC B BOJaX NMEepBUYHOrO okeaHa. [Tockombky B atMocdepe 3emin He ObLIO CBOOOIHOTO
KHCTIOpOJIa, TeTepoTpodbl HMMENTH aHadpOOHBIA (OECKUCIOPOAHBIN) THUI OOMEHa BEIIEeCTB,
3 PEKTUBHOCTh KOTOPOTO HEBBICOKA. YBEIWYCHUE KOJHMYECTBA TETEPOTPO(OB TMPHUBEIO K
UCTOIIECHUIO BOJ TEPBUYHOTO OKEaHa, IJe OCTaBaJIOCh BCE MEHBIIE TOTOBBIX OPraHMYECKHX
BEIIECTB, KOTOPbIE MOKHO OBLIIO UCIIOJB30BATh AJISl TUTAHMUSL.

B Gosiee BBITOHOM TOJOXKEHUH OKa3aJHCh OPTaHU3MBI, KOTOpPBIE Pa3BUIM CIOCOOHOCTH
UCIIOJIb30BAaTh SHEPrUI0 COJHEYHOTO U3IYy4YEHUs [UIsi CHHTE3a OpPraHMYECKHUX BEUIECTB U3
HEOpraHuyecKux — QorocuHTe3a. TakuM 00pa3oM, MOSBUICS HMPUHIUIHAAIBHO HOBBIH HMCTOUYHUK
nutanus. Hampumep, coBpeMeHHBbIC (HOTOCHHTE3UPYIOIIHUE NypIypHBbIE OakTepuu Onaromaps
COJTHEYHOMY M3JIyUYEHHUIO OKHUCISIOT CEpOBOJOPOJ A0 Cyib(aroB. BricBoOOXIaromuiics B
pe3ynbTare peakluu OKHCICHHS BOJOpPOJA MJET Ha BOCCTAaHOBJIEHHE AMOKCHUIA Yriepoja [0
yIJIeBOAOB C oOpa3oBaHuWeM BOAbl. lcHoib3oBaHHME OPraHMYECKUX COCIMHEHUH B KayecTBe
HMCTOYHHKA (IOHOpPA) BOJIOPOJA MPUBEIIO K TOSBICHHIO aBTOTPO(MHBIX OPTraHU3MOB (CITOCOOHBIX
CHHTE3MPOBAaTh M3 HEOPraHWYECKHX BEIIECTB BCE HEOOXOAMMBIE I >KU3HM OpPraHUYECKHe
BEIIIECTBA).

Craenyromuii mar 3BOJIONUH CBA3aH C Pa3BUTHEM Y (POTOCHHTE3UPYIOIIUX OPraHU3MOB
CIIOCOOHOCTH HCIOJb30BaTh BOJAY B KAauecTBE MCTOYHUKA BOJOPOJA JI CHHTE3a OpPraHH4YeCKHX
MOJIEKYJ. YCBOGHHME YIJIEKHCIOr0 ra3a TaKUMH OpPraHM3MaMHU COINPOBOXKIAIOCH BbIICICHUEM
KHCJIOpPO/1a U BKJIIOUEHHUEM YTJIEpo/a B OpraHuueckue coeiuHenus. Tak B aTMochepe 3emiu Haval
HAKaIlJIMBaThCS KUCIOpOA. [lepBbIMU (OTOCHHTE3UPYIONIUMH OPraHU3MaMH, BBIICISIONIMMHA B
atMocdepy KUCIOPOI, ObLIN IMaHOOAKTEPHH (IIMAHEH ).

[lepexox oT mepBUYHON aTMocdepbl K cpele, CoAepiKalled KUCIOpOJ, MpPEeICTaBIseT
coboii BakHeHIIee COOBITHE KaKk B DBOJIOIHMH JKHMBBIX CYIIECTB, TaK M B MpeoOpa3oBaHHUH
MHUHEpaJIoB. Bo - mepBbIX, KUCIOPOA, BBLACISIOMIMNCS B aTMoc(hepy, B BEPXHHX €€ CJIOSX IMOJ
neiicTBueM MouHoro ynbTpaduoseroBoro uznydeHus CojHIIA MpeBpallaeTcss B aKTUBHBIA O30H
(O3), xoTopblii cmocoOeH morjomark OONBHIYI0 YacThb  JKECTKHX  KOPOTKOBOJHOBBIX
yIbTPapUONETOBBIX JIyueHl, pa3pylIUTENbHO JCHCTBYIOIIUX HAa CJIOXKHBIE OpraHUYecKHe
coeMHEHUsl. Bo-BTOPBIX, B MPHUCYTCTBUU CBOOOJHOTO KHCIOPOAa BO3MOXEH KHCIOPOIHBINA THII
oOMeHa BEIIEeCTB, SJHEPreTHIECKU OoJiee BBITOHBIN. OOpa3oBaHue CBOOOIHOTO KUCIOPOa BHI3BAJIO
K JKU3HH MHOTOYHCIICHHbIE HOBbIE (POpPMBI a’pOOHBIX JKHMBBIX OpPraHW3MOB U 0oJjee MIUPOKOe
HCIIOJIb30BaHNE MU PECYPCOB OKPY>KaIOIIEH Cpebl.

B pesynbraTe B3aMMOIOJNIE3HOTO CHUMOMO3a pPA3JIMYHBIX MPOKAPUOTUYECKUX  (HE
oOnanaromux  O(QOpPMIIEHHBIM  KJIETOYHBIM  SIIPOM)  KJIETOK BO3HHUKJIM  sIAEpHBIE, WU
HYKapHOTHUYECKUE, OPraHu3MBbl (3ykapuoThl). OCHOBOM cuMOMO03a OblIa, BEPOSITHO, TeTepoTpodHast
amebononobHas kierka. Iluranuem ang Hee ciayXuiM Oojiee MeJIKHWE KJIETKH M, B YaCTHOCTH,
JBIIIANINE KUCIOPOJIOM a3poOHble OakTepuu, CHOCOOHBbIE (DYHKIIMOHUPOBATH U BHYTPH KIETKH-
X035iIMHa, TPOU3BOAS SHEpruto. Te KpymHble aMeOOBHIHBIE KJIETKH, B Telleé KOTOPHIX a’poOHbIe
OaKTepuH OCTaBAJIMCh HEBPEIMMBIMH, OKa3aJHCh B 0oJiee BBITOJHOM IOJIOKEHHH, YeM KJIETKH,
MOJTYYaBIINE SHEPTHUIO aHAIPOOHBIM MMyTeM — OpokeHneM. B nanpHeimemM 0akTepun-cuMOUOHTHI
NPEeBPATUIINCh B MUTOXOHJIPUHU (OpPTraHeNIbl KJIETOK, TJIe MPOTEKAIOT Peakiuu, 00ecrneunBalonme
KieTkn oHeprueil). Korga k mNOBEepXHOCTH KIIETKU-XO3MMHA MPUKpPENuIach BTOpas TpyIma

CUMOMOHTOB - JKTYTHKONOJOOHBIX OakTepuii, CXOJHBIX C COBPEMEHHBIMU CIIUPOXETaMH,
HOJBMKHOCTh M CHOCOOHOCTh K HaXOXKICHHUIO INMHUINM TAaKOTO OpPraHW3Ma pe3Ko Bo3pociu. Tak
BO3HUKJIM TPUMHUTHUBHBIC >KUBOTHBIE KIETKH - TPEAUICCTBEHHUKH HBIHEIIHUX JKI'YTHKOBBIX
MPOCTEUIINX.

OOpa3oBaBiuirecs MOABMKHBIE 3YKapUOTHI MyTeM CcUMOMO03a ¢ (DOTOCHHTE3MPYIOUMMHU
(BO3MOKHO, IIHAaHOOAKTEPHUIMH) OPTaHU3MaMH JIajl BOJOPOCIb, WINA PAaCTEHHE, IPHYEM CTPOCHHE

131



MUTMEHTHOTO KOMILJIEKCA Y (POTOCHMHTE3UPYIOMIMX aHAdPOOHBIX OAKTEPHil CXOJHO C MUTMEHTAMU
3eJeHbIX  pacTeHuil. Takoe CXOACTBO  yKa3blBaeT Ha  BO3MOXHOCTH  3BOJIOLIMOHHOIO
npeoOpa3oBaHus (POTOCHUHTE3UPYIOIIETO anmnapaTa aHa’ poOHBIX OAKTEPHIi B aHAIIOTUYHBIH anmapar
3€JICHBIX PACTCHUIA.

N3noxeHHyr0 TuUIOTE3y O BO3HUKHOBEHUM JYKAPUOTHUECKUX KIETOK uepe3 psij
MOCIIEI0BATENbHBIX CUMOMO30B MPHUHSIM MHOTHE COBPEMEHHBIE yU€HbIE, TIOCKOJIbKY OHa XOPOLIO
o0ocHOBaHHA. Bo-mepBBIX, OJHOKIETOYHBIE BOJOPOCIM M ceidac JIETKO BCTYNAIOT B COMO3 C
KUBOTHBIMU - 3yKapHOTaMH; Hampumep, B Teie HHQy30puu Tyderabku OOUTaeT BOAOPOCIHb
xjiopeiia. Bo-BTOPBIX, HEKOTOPBIE OPraHOWIBI KIETKHM — MHUTOXOHAPUU M TUIACTUABI — TIO
ctpoennto JIHK odeHp moxoku Ha MPOKAPUOTHUECKHUE KIECTKU-0AKTepUHU U ITMaHOOAKTEPHH.

B0o3MOXXHOCTH 3yKapuOT 10 HCIOJb30BAHUIO CpPEIbl CYIIECTBEHHO BHIIIE, YE€M Yy
MIPOKAPHOT, TTOCKOJIBKY OHHM WMEIOT JUIIJIOWIHBIN (IBOWHON) HAOOp TeHOB. Y MPOKApUOT JIr00as
MyTalus cpa3y MpOSBIETCS B BUIE MpU3HAKa. Eciam MyTamus mosie3Ha, OpraHu3M IMPOOJIKAET
CYIIIECTBOBATh, €CJIM BPEAHA - OH MOTUOAET, T.€. MPOKAPUOTHI HETIPEPHIBHO MPHUCIIOCAOINBAIOTCS K
U3MEHCHHUSM OKpYKAaIOIIeH Ccpenbl, HO JIMIIEHBI BO3MOXHOCTH (OPMHUPOBATH KPYITHBIC
CTpyKTypHble u3MeHeHus. [losiBinenne nBoitHOro Habopa reHOB y SYKapHOT CIeNaio BO3MOXHBIM
HAKOIUICHHE HEMPOSBISIONINXCS (DEHOTUMMYECKUX MYTAllui M, CIeAO0BaTelIbHO, (OPMUPOBAHHE
pe3epBa HacleACTBEHHON U3MEHYMBOCTHU - OCHOBBI HBOJIIOIIMOHHBIX peoOpa3oBaHuUi.

B03MOXHOCTH OJTHOKJIETOUHBIX B OCBOCHHH Cpellbl 00UTaHUs ObUTM OTPaHUUYEHBI, TAK KaK
JbIXaHUE U MUTaHHE MPOCTEHIIMX OCYILECTBISIOTCS depe3 MOBEepXHOCTh Tena. [Ipu yBenumueHun
pa3MepoB KIETKH OJIHOKJIETOYHOI'O0 OpPTraHM3Ma €ro MOBEPXHOCTh BO3PACTAET IO KBAJPATUUYHOMY
3aKOHY, a 00BEM - IO KYOMYECKOMY, ITOATOMY OHMOJIOTHYeCKass MeMOpaHa, OKpyKarolias KJIeTKy, He
Moryia o0ecreyrBaTh KHCIOPOJOM CIMIIKOM OONbIIONW OpraHu3M. MHOHM 3BONIOLMOHHBIA IMyTh
OCYIIECTBUJICS MO3XKeE, OKOJIO 2,6 MIIpI JIET Ha3al, KOrja MOSBHJINCh MHOTOKJIETOYHbIE OpTraHU3MBlI,
HBOJIIOLIMOHHBIE BO3MOXKHOCTH KOTOPBIX 3HAYUTENBHO LIUPE.

[lepBast rumore3a O MPOUCXOKIECHUH MHOTOKJIETOYHBIX OPraHHU3MOB MPUHAIEKUT O.
I'exkkento (Bropas mnonosuHa XIX B.). Ilpm ee mocTpoeHMHM OH HMCXOAMJ W3 HCCIIECJOBAHUN
SMOPHOHAIBHOTO Pa3BUTHUS JIaHIIETHHUKA (POJ KMBOTHBIX Kiacca OecuepemnHbIX), MPOBEICHHBIX
A.O. KoBaneBckuM U ApYyruMH 300J0raMu. I'eKkenb monmarai, 4To HadajdbHas CTaaAMsl Pa3BUTHS
3apojplia (CTaaus 3UTOThI) COOTBETCTBYET OJHOKJIETOYHBIM IIpelKaM, a CTagusi pa3BUTHUA
3apOJbIIa MHOTOKJIETOYHBIX JKHBOTHBIX B TIpOIlecce OJIACTYMSAUU (3aKITIOYUTENbHON (haze
nepuoa ApoOJIeHUs sifla) — MapooO0pa3HOl KOJIOHWW KTYTHKOBBIX. B manmbHeiiieM, corjiacHO
3TOH rumnorese, MPOU30ILIO BIITYMBAHNE (MHBarMHALMS) OJHOM U3 CTOPOH MIapoo0pa3HOil KOJIOHUN
1 00pa30BaJICS TUMIOTETUYECKUIA ABYXCIOMHBIA OpTaHu3M, Ha3BaHHbIN ['ekkenem ractpeeit. Teopus
lekkenst chirpajla BaXXHYIO pOJb B  HCTOPHH  HAYKH, CIIOCOOCTBYS  yTBEPKICHHUIO
MOHO(DUIIETUYECKUX (T.€. U3 OJJHOTO KOPHS) MPEICTABICHHH O IPOMCXO0KIEHUU MHOTOKJIETOUHBIX.

OCHOBY COBpPEMEHHBIX MPEACTABICHUI O BO3SHUKHOBEHHMH MHOTOKJIETOYHBIX OPIaHHU3MOB
coctapsieT runoTe3a ¢arouutesisl .M. Meunukosa. 1o ero npencraBiieHHsIM, MHOTOKJIETOYHBIC
MPOU30IUINA OT KOJIOHHAIBHBIX MPOCTEHIINX - )KTYTUKOBBIX. [IpuMep Takol opraHu3allid - HBIHE
CYILIECTBYIOIINE KOJOHHUAIbHBIE KT'YTUKOBBIE TUIIA BOJIbBOKC. Cpeii KJIETOK KOJIOHWUHU BBIACISAIOTCS
JIBUXKYIIUECS, CHAOXEHHBIE XTI'yTHKaMH, (arouUTUPYIONIUME AO0O0BIMYy W YHOCSIIHE €€ BHYTPb
KOJIOHUH, U TIOJIOBBIE, PYHKIMEH KOTOPBIX SBJISETCS pa3MHOKeHHE. Tak KOJOHUS MpeBpaTuiach B
NPUMHTUBHBINA, HO IIEMIOCTHBI MHOTOKJIETOUHBIM opraHuzM. O CHpaBeAJIMBOCTH THUIIOTE3BI
daronuTenabl TOBOPUT CTPOCHHE NMPUMHUTHBHOIO MHOTOKJIETOUHOTO OpraHuM3Ma - TPHUXOILIAKCa,
KOTOPBIA MO CTPOCHUIO COOTBETCTBYET TMIIOTETUYECKOW (Paromuresuie U MO3TOMY JOKEH OBITh
BBIZICJICH B OCOOBIA THIT XWUBOTHBIX - (arolmMTeIIONOAO0OHBIX, 3aMOJHAIONIMX Opelrb MEXIy
MHOTOKJIETOYHBIMH M OJJTHOKJIETOUYHBIMU OpraHu3Mami [18].

Takum oOpazoM, B HacTosiee BpeMs OOJBIIMHCTBO HCCIeAOBaTeNed B 00J1acTH
€CTECTBO3HAHMS TPU3HAET, YTO BO3HMKHOBEHHE MKHU3HM Ha 3eMJI€ CBSI3aHO C JJIUTEIbHBIM
MPOLECCOM XMUMHUYECKO 3BoonH. @OpMUpPOBaHUE CTPYKTYPbI, OTTPAHUYMBAIOIIEH OPraHU3M OT
OKpYXKaroIIe Cpeapl, — MEMOpPaHbI C MPUCYIIUMHU € CBOMCTBAMH CIOCOOCTBOBAJIO MOSBICHUIO
YKUBBIX OPTaHU3MOB U 03HAMEHOBAJIO Hayajo Ouosiornyeckoil aBomonuu. Kak mpocreiiiive kuBble
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OpraHu3Mbl, BO3HHUKIIKE OKOJIO 3 MIIPA JIET Has3al, TaK U YCTPOCHHBIE OoJiee CIONKHO B OCHOBE
CBOEU CTPYKTYpPHOU OpraHu3alid UMEIOT KJIETKY.

Bonpoc 3. BoronnoHHOE yueHHe B OHOJIOTHH

Pa3BuTHe 3BOTIONMOHHBIX HIeH B OMOJIOTHH UMEET JOCTATOYHO JJIUTEIbHYI0 uctopuio [,
12, 19, 20, 26, 33, 38]. Tak, yxxe B antuuHocTd AHakcumeH (VI B. 10 H.3.) TOBOpUII O BHE3AITHOM
MIPEBpAIICHUH BU0B, a DMeaokI (V B. 10 H.3.) CUNTAJ, YTO CJIOKHBIE OpTaHU3Mbl 00Pa3yIOTCs HA
OCHOBE CIIY4alHOTO COYETAaHUs OTICNbHBIX OpPraHOB, MPHYEM HEXKH3HECIIOCOOHBIE COYETAHUS
BBIMUPAIOT, a YJAauyHbIE COXpaHAIOTCI. B cpenHue Beka MNpEACTaBICHUS O XUBOM NPUPOAE
0a3MpOBaATUCh HA TEOPUHU TOCTEIIEHHOTO DPA3BUTHUS >KUBBIX (OPM (OT MPOCTOTO K CIOKHOMY),
co3nanHoit Apucrorenem (IV B. 1o H.3.).

Hauunas ¢ XIV B. uncino y4eHsIX, IPUHUMABIINX UJIEU HBOJIIOLMU OPraHUYECKOr0 MUpa,
nocTostHHO Bo3pactaio. B XVIII B. pa3BuTuio 3Tux uuei crocoOCTBOBANIO CO3/IAHUE CUCTEMATHKH
pPacTUTENIBHOTO U XHUBOTHOTO Mupa K. Jlunneem (XOTsI caM aBTOP 3TOW CHCTEMATHKH BBICTYHAll B
3alIUTy TOCTOSHCTBA BUJOB M KpealMOHM3Ma), BKJIIOUMBIIEM B HEE BCEX M3BECTHBIX TOI/Ia
KUBOTHBIX U Bce M3BecTHhIe pacteHusi. OH omumcan 6oinee 8000 BUAOB pacTeHUi, YCTaHOBHII
€AMHO00pa3HyI0 TEPMHUHOJIOTHIO U MOPAIOK OMKMCaHUs BUAOB. B 0CHOBY cBoeil Kiaccuukay oH
II0JIO’KWJI IPUHLUI UEPAPXUYHOCTH, T.€. COMOAUYNHEHHOCTH, TAKCOHOB (CUCTEMAaTUYECKUX €IUHULL).
B cucteme JIunHes: caMbIM KPYITHBIM TaKCOHOM ObLT KJIACC, CAMBIM MEJIKUM - BH/I.

B xonme XVIII - mawame XIX B. craimu CKJIAABIBATECI COOCTBEHHO DBOJIIOLMOHHBIE
KOHIEMNINH, XapaKTepU3YIOUIHecs] HCIOIb30BaHUEM HCTOPUUECKOTO MOJIX0Ja K OOBSACHEHUIO
nenecooOpa3HocTH kuBoro. CuuTaercs, YTO NEPBOM IEIOCTHOM HBOJIOIMOHHONW KOHLEHIIHEH
ABJISIETCS TaMapKU3M, TECHO CBSI3aHHBIN C pa3BUTHEM TpaHCPOPMU3MA B UCTOPUU SBOIIOIMOHHOTO
yuenus. JK.b. Jlamapk BbICKa3an HICI0 O TOM, YTO OpPTaHW3Mbl M3MEHYMBHI, a BUABI (M JIPYyTHE
TaKCOHOMHMYECKHE KaTerOpuHu) YCJIOBHBI M IMOCTENEHHO MpeoOpa3yloTcs B HOBbIE BUAbL. OOmieit
TEHJCHIIMEH UCTOPUUECKUX U3MEHEHUM OPraHU3MOB OH CUMTAJ MTOCTETIEHHOE COBEPIIEHCTBOBAHUE
WX OpTraHM3allid, JABWXKYIIEH CHJIOW KOTOpOW SBISETCS W3HAYAIbHOE (3aJI0KEHHOE TBOPIIOM)
CTpeMIIeHHEe TIPUPOBI K rporpeccy. bonee Toro, opranuzMam nmpucyiia u3HadaiabHas ClIOCOOHOCTh
1eJeco00pa3HO pearupoBaTh Ha HM3MEHEHUS BHEIIHHUX YCJIOBHUM, a HM3MEHEHUS OpIraHH3MOB,
nproOpeTeHHbIE B TEUCHHE KU3HU B OTBET Ha U3MEHEHHUS YCIOBUM, HacIenyroTcsa. Takum oopa3zom,
B cBoel Teopuu Jlamapk BriepBble 0ObETUHUIT HICI0 U3MEHSEMOCTH BUIOB U HJICI0 TPOTPECCUBHOM
IBOJIIOLINH.

K. Kiosbe pa3pabotan TeOpHI0 KaTtacTpod, MCHOb3Ys MaIeOHTOJOTHYECKYIO JIETOMHCH
3emiu. OH HCTOJNKOBBIBA MCKOIMAEMbIe OCTAaHKH KaK pe3yiabTaThl «KaracTpod» B €e HCTOpHUH,
MOPOXKAAIOIIMX HOBBIE BHJBI. BaXHO OTMETHTb, YTO B TI€OJOTMYECKOM IPOIUIOM 3eMIIH
JeHCTBUTENFHO OBLTH OIpeJe/ieHHbIE OTPE3KM BPEMEHH, KOTJa CPaBHHUTENIBHO ObICTpO (1O
re0JIOTHYECKMM MEpKaM) HCYe3ald OJHM BHUABI U BO3HUKAIU JApyrue. OTO 3acCTaBIISET
NEepUOIUYECKH BO3BpallaTbes K uaesM KioBbe Ha ApyroM ypoBHE IMO3HAHUS B pPaMKax TEOPHUHU
HeoKaracTpodusma.

Bennuaiiimum coObiTreM B u3ydeHUH (PeHOMEHA KU3HU M €€ dBOJIIOLUU cTana teopus Y.
lapsuna. B cBoeit pabore «l[IporcxoxaeHHE BHIIOB IMyTEM €CTECTBEHHOTO oTOopa» (1859) oH,
0000MIMB OTAETBHBIC HBOJIOIUOHHBIC UIEH, CO3AaT CTPOMHYIO TEOPHIO IBOJIONUH. JBHKYIIUMU
CHWJIaMH DSBOJIIOIIMM OH CYHMTAJl HACJIEJCTBEHHYI0O HM3MEHUYMBOCTh W €CTECTBEHHBIH OTOOp, a
AIIEMEHTAPHON eIMHUIICH 3BONIIOLNY - BUA. [lapBuH chopMynupoBai CleAyIOLIHE MOJI0KeHus. Bo-
NEePBBIX, M3MEHYMBOCTH CBOMCTBEHHA JII0OOOI TIpymme XUBOTHBIX M PACTEHUH M OpPraHU3MBI
pa3inyaroTcsi BO MHOTMX OTHOIICHHUSIX. BO-BTOpPBIX, YHUCIO OpPraHU3MOB KaXKJIOTO BHJA,
POKIAIOUINXCA Ha CBET, OOJbIIE TOrO MX YHUCIA, KOTOPOE MOXKET HAWTHU MPOMHUTAHHUE U BBIKUTH,
OJIHAKO YMCIIEHHOCTh KaXJOT0 BUJA B €CTECTBEHHBIX YCIOBUSX JOBOJBHO MOCTOSIHHA. B-TpeThux,
MOCKOJIBKY pOXKIaeTcs OoJibllie 0coO0ed, YeM MOXKET BBDKUTH, MPOUCXOIUT Ooprba 3a
CYIIeCTBOBaHME, KOHKYPEHLUS 3a MUILY U MecTooOuTaHue. B-ueTBepThIX, N3MEHEHHs] OpraHu3Ma,
o0Jieryaromiye ero BbKMBAaHUE B ONPEACIICHHON cpefie, Aal0T CBOEMY 001alaTeNio MPEeUMYIIECTBO
nepes IPYTUMH  OpraHW3MaMH, MeEHee MPHUCIOCOOJICHHBIMU K BHEIIHUM YCIOBHUSM; HIEs
BBDKHBAEMOCTH HanboJjee MpUCIIOCOOICHHBIX OPTaHU3MOB SIBIISIETCS SIAPOM TEOPHUH €CTECTBEHHOIO
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orbopa. B-mAThIX, BEDKHMBAIOLIME 0COOM JAI0T HAYallo CIEAYIOLIeMY MOKOJICHHIO, Oaroaaps yemy
«yZAauHbIe» TOJOKUTENbHBIE U3MEHEHUS MepeAat0TCsl MOCIEYIOIIUM MTOKOJIEHUSIM.

[TapamiensHo ¢ Teopuel JlapBHHA pa3BUBAIMCh KOHLENIMM, KOTOPbIE YAaCTUYHO WUIIHU
MOJTHOCTBIO CTPOUWJIUCH Ha Ipyrux uuaesx. Tak, B koHie XIX — Hayane XX B. CIOXKHUIACh TEOPUS
Heonlamapkusma,  TPEACTAaBIEHHAs  TPEMS  OCHOBHBIMH  TEUEHMSIMH:  OpPTOJIAMApKHU3M,
MeXaHOJIaMapKu3M M TcuxonaMmapkus3Mm. IlpencraButenu oproiamMapku3Ma ToJaraid, 4YTO
HATPABIEHHOCTH IBOJIOLNU O00YCIOBIIEHA BHYTPEHHUMH M3HAYALHBIMH CBOMCTBAMH OPTaHU3MOB.
OTH B3IJIAIBI POJCTBEHHBI HAESIM aBTOTE€HE3MCa, KOTOPBIM paccMaTpUBAET 3BOJIIOIUIO KaK MpoIiece
pa3BepTHIBAHMS TPEJICYIIECTBYIOMIMX 3aJaTKOB, HOCSIIMM IIeJIEHANpaBICHHbIN XapakTep U
MPOUCXOSAIINNA Ha OCHOBE H3HAYAJILHBIX BHYTPEHHUX MOTEHLIUAIBHBIX BO3MOXKHOCTEH.

MexaHomaMapKu3M  OOBACHSET HBOJIOLUOHHBIE IPeoOpa3oBaHUs OPraHU3MOB HUX
M3HAYAJIbHON CIOCOOHOCTBIO I1€JIeCO00pa3HO pearupoBaTh Ha W3MEHEHHsS BHEIIHEH Cpe.bl
(9KTOTeHE3), M3MEHsSsA CTPYKTYphl M (YHKIMU. DTa KOHIEMIMS OCHOBaHA HA TPU3HAHUH TaK
HA3bIBaEMOW aJ€KBAaTHOM COMAaTHYECKONM MHAYKLHH, T.€. aJaNTHBHbIE MOAU(PUKALNUU SBISIOTCA
HBOJIIOIMOHHBIMH HOBOOOpPa30BaHMAMH M Hacienytoorcs. Crenyer 3amMeTuTh, 4YTO O3KTOTEHE3
IIPOTUBOMNOCTABJISIICS aBTOTE€HE3Y.

[IcuxomamapkusM paccMaTpUBaET B KaU€CTBE MPUUYUH IBOJIIOIIUU CO3HATEIIbHBIE BOJIEBBIC
aKThl OPraHU3MOB, KOTOPBIE MPUCYIIU HE TOJBKO KUBOTHBIM, HO M COCTaBIISIOIIUM HMX KJIETKaM.
[ToaToMy 3BOJIOLIMSI TPAaKTYeTCsl KakK IOCTENEHHOE YCWIEHHE pOJIM CO3HAHMUSI B Pa3BUTHH OT
NPUMHUTHUBHBIX CYHIECTB 1O Pa3yMHbIX (opM Ku3HU. JlaHHAs KOHLENIUs CrocoOCTBOBaa
Pa3BUTHIO YUEHUS O TAHIICUXU3ME (BCEOOIIEH 01yIIEBICHHOCTH).

N3 npyrux xonnenuuii koHma XIX - Hagana XX B., KOTOPbIE HE OMUPAINCH HA TEOPHUIO
HapBuHa, creayer yHoMsSHYTh TEJICOreHe3, CajlbTallMOHU3M, T€HETHYECKUN aHTHIAPBUHU3M.
Teneozenes (Teneonornyeckasi KOHUEHIUS ABOJIOLKN) B CYIIHOCTH OJM30K OpTOJaMapKU3My, Tak
KaK UCXOauT U3 ujaeu Jlamapka o BHYTPEHHEM CTPEMJICHUU >KMBBIX OPraHU3MOB K Iporpeccy; K
npeACTaBUTEISIM 3TOoM Teopuu otHocuTcs K. Bap - ocHoBarens smOpuonorun. CanbmayuoHuzm
SBIIIeTCS MoauQUKaIeil TeneoreHe3a u OMM30K K Teopuu KaracTpopusma. CyTh €ro CBOAMUTCS K
TOMY, YTO Ha HAYaJbHOM J3Talle 3apOKJEHUS *U3HU BO3HUK BECh IUIAaH OyIyILIEro pa3BUTHS, a
BJIMSIHME BHELIHUX YCIIOBUM OMPENENsUIO JIMIIb YACTHbIE MOMEHTBI 3BOJIIOLUUU. DBOIIOLMUOHHBIC
COOBITHS TIPOUCXOMAT B pe3yjbTaTe CKAYKOOOpa3HBIX W3MEHEHUHW (CajabTalluii), MPEXAEC BCETO
npeoOpa3oBaHuii sMOpHorenesa. [ enemuueckuii aHmMUOApP8UHU3M TaKXKE HUMEET HECKOJIbKO
TEUCHUI: MYTAllMOHM3M, MperafanTalloHu3M, THOpuaoreHes u ap. B Teopun MyTanuoHu3ma
MyTallMOHHAs HM3MEHYHMBOCTh OTOXKJIECTBISUIACH C HBOJIOIHOHHBIMHU IPEOOPA3OBAHUSIMH, YTO
UCKJTIIOYAJI0 HEOOXOJUMOCTh Ipoliecca OoTOOpa Kak IVIaBHOM MNpHUYMHBL 3BOdIONUU. CorjiacHo
TEOPHH MpeAaanTaioHu3Ma, IPUCIOCO0ICHHE BO3HUKAET B pe3ysibTaTe He 0TOOpa, a eIMHUYHOM
MyTalliy, CIIy4allHO oOKa3aBIIelcs TMoje3Hor. [mOpujaoreHe3 OCHOBaH Ha TMPEACTaBICHUU O
MOCTOSTHCTBE TCHOB M YTBEP)K/IEHUH, YTO KOMOMHATHBHAS U3MEHUYUBOCTD - €IMHCTBEHHAS IPUYHHA
3BOJTIOIHH.

Cunmemuueckass meopusi 926on0yuu — JajbHENIIee pa3BUTHE JAapBUHHU3MA. OHa
MOJIepKUBAETCs OOJIBIMMHCTBOM COBPEMEHHBIX Omosoros [1, 3, 12, 14, 20, 26, 30, 33, 34, 38]. OTa
TEOpUsl BKJIIOYAET aHaIU3 MUKpPO- U Makpodpomonuu. [log MHMKpo3BoIOLMENH NOHUMAIOT
COBOKYITHOCTb 3BOJIIOI[MOHHBIX MPOLECCOB, MPOTEKAIOMINX B MOMYJSALIUAX U BUJIaX U MIPUBOIALINX K
U3MEHEHUSIM TeHO(QOHJIOB STHUX MOMYJIAUMHA W O0Opa30BaHMIO HOBBIX BUIOB. CUHTaeTcs, 4TO
MUKPO3BOJIOIUS MPOXOJUT HA OCHOBE MYTAI[MOHHOM HW3MEHYUBOCTH TOJ] KOHTPOJIEM
€CTECTBEHHOTO 0TOOpa. MyTanuu Ciy’kaT eIWHCTBEHHBIM MCTOYHHMKOM IOSIBJICHHUS KayeCTBEHHO
HOBBIX TIPU3HAKOB, a OTOOp - €IWHCTBEHHBIM TBOPYECKHM (AKTOPOM MHKPOIBOJIOLHH,
HATPABIISIONIMM 3JIEMEHTAPHBIC SBOJIIOIMOHHBIE U3MEHEHUsS MO MyTH (OPMUPOBAHHS aTaNTaIHH
OpraHM3MOB K HW3MEHSAIOIIMMCSA YCJIOBHMSM BHemHeidl cpenbl. Ha xapaktep mpoiieccoB
MUKPOIBOIIOIUN OKAa3bIBAIOT BIMSHHUE KOJICOAHWS YMCICHHOCTH TOMYNSIHUHA («BOJHBI KU3HNY),
00MEH TeHeTHYeCKOW nH(pOpMaIueld MeXTy HUMH, UX H30JSIIUS U apeid reHoB. MUKPOIBOIIOIHS
BeJIeT MO0 K M3MEHEHHWIO BCero reHo(oHaa OMOIIOTHYECKOro BUAA Kak Ienoro (puieruyeckas
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IBOJIOIMS), JIMOO — TMPH H3OJALMU KaKUX-THOO TOMyMsAmui - K HMX 000COONEHUIO OT
POAMTENIBCKOTO BU/Ia B KaU€CTBE HOBBIX (popM (BHI000pa30BaHNUE).

[Ton Makpod’BOMIOLMEH TOHUMAIOT HBOJIOIMOHHBIE NpeoOpa3oBaHUs, BeAyIIUE K
(GbOopMHUPOBAHHUIO TAKCOHOB 00JIee BHICOKOTO paHTa, 4eM BUJ (POJOB, CEMEUCTB, OTPSIOB, KJIACCOB U
T.1.). CUATAIOT, YTO MAaKpPOIBOJIOLMSA HE MMEET CIeUU(PUUIECKUX MEXaHHU3MOB M OCYHIECTBISETCS
TOJILKO MOCPEICTBOM IPOLIECCOB MUKPOIBOIIOLHUM, OyIydyd MX MHTETPHUPOBAHHBIM BBIPAKEHUEM.
HaxkannuBasicb, MUKPO3BOIIOIIMOHHBIE TPOIECCHl BBHIPAXKAIOTCA BHEUIHE B MaKPO3BOIIOIMOHHBIX
ABJICHUAX, T.€. MAKPOABOJIOLMS IPEICTABIAET COO0M OOOOLIEHHYIO KapTHHY 3BOJIIOLIMOHHBIX
u3MeHeHuid. [loaToMy Ha ypoBHE MaKpOIBOJIOLMU OOHAPY)KMBAIOTCA OOIIME TEHACHIUH,
HalpaBJIeHUs M 3aKOHOMEPHOCTH SBOJIIOLIMU JKMBOM MPHUPOJBI, KOTOpbIE HE MOJIIAIOTCA
HaOJI0ICHUIO Ha YPOBHE MUKPOABOIIOIHH.

OCHOBHBIE MOJI0KEHUSI CUHTETHUECKOW TEOPUH IBOTIOLMH OOBIYHO CBOJATCS K YETHIPEM:

¢ riaBHBIM (PAKTOPOM SBOJIIOLUU CUUTACTCS E€CTECTBEHHBIH OTOOp, MHTETPUPYIOLIMNA H
peryIupyIoIMuid JACHCTBHE BCEX OCTAIBHBIX (aKTOPOB (OHTOTCHETHYECKOW W3MEHUYHUBOCTH,
MyTareHes3a, rHOpuaAn3alui, MUTpAllUU, H30JISIHH, ITYJIbCAI[UH YHUCICHHOCTH U JIp.);

¢ 3BOMIONMS MPOTEKAET AUBEPI€HTHO, MOCTENEHHO, IOCPENCTBOM OTOOpa CilydalHbIX
MyTaliif, a HOBbIe (OpPMBI 00pa3yrOTCS uepe3 HaClIeACTBEHHBIE HW3MEHEHMs (CaJlbTaliH,
YKU3HEHHOCTh KOTOPBIX OMPEEISIETCS 0TOOPOM);

{0 HBOJIOIMOHHBIC HM3MEHEHHUS CIy4aliHbI W HEHAINPaBJICHHBI; MCXOIHBIM MaTepHAIOM
9BOJIIOLMM SIBJSIFOTCS MYTAllMU; MCXOAHAs OpraHM3alus MOMYJIALMH W M3MEHEHHs BHEIIHUX
YCIOBUH OrpAaHMYMBAIOT W KAHAJTU3UPYIOT HACIEACTBEHHBbIE W3MEHEHHs B HaIlpaBlICHUH
HEOrpaHMUYEHHOI'0 MPorpecca;

{0 MaKpo’BOJIONMS, BeAyllas K 0Opa3oBaHUIO HAJIBUIOBBIX TPYII, OCYIIECTBISAETCS
TOJIbKO TOCPEJCTBOM IIPOLIECCOB MMKPO3BOJIIOLMHU, U KAKUX-THOO Ccrenu(pUYecKuXx MeXaHH3MOB
BO3HMUKHOBEHUS HOBBIX ()OPM KH3HH HE CYIIECTBYET.

B cunTeTnyeckol TEOpUM SBOJIOLUMHM BBIACIAIOT TaKUE DJIEMEHTapHbIE SBICHUS H
dakTopsl, Kak TOMyJSALUs - DJIEMEHTAapHas HBOJIOIMOHHAS  CTPYKTypa; HM3MEHEHUE
TFE€HOTUIIMYECKOTO COCTaBa MOMYJSALUUM — 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE; T€HO(OHA
HOMYJISIUY - 3JIEMEHTapHBIN BOJIOIMOHHBIN MaTepHall; MyTallHOHHBINA POIIECC, «BOJIHBI JKUZHN,
U30JIALUS, €CTECTBEHHBIN OTOOp - 3J€MEHTapHbIE 3BOJIIOLMOHHBIE (AKTOPBI, U PacCMaTPUBAIOT
JBYDKYIIUH, TU3PYNTUBHBIN U CTAOMIIN3UPYIOMIHIA 0TOOP.

JBWKyIMi 0TOOp GJIaronpUATCTBYET JIMIIL OJHOMY HAIPaBICHHUIO U3MEHUMBOCTU U HE
ONMarompusATCTBYET OCTaJbHBIM €€ BapuaHTaM. [log KOHTposieM ABHXKYIIero ordopa reHo(oH.
HOMYJISIUN U3MEHSAETCs KaK 11eJI0€ M He MPOMCXOUT JUBEpreHuuu nouepHux ¢opm. IIpu stom B
reHo(OHJe HAKaIUIMBAIOTCS M PACHPOCTPAHSIOTCA MYTallMu, OOECIEeYMBAIOIINE HW3MEHEHHE
(eHOTHIAa B JAaHHOM HaIpaBieHUHM. B momynsnuu OT MOKOJEHHS K HMOKOJEHUIO MPOUCXOAUT
U3MEHEeHHE NIPU3HAKa B ONPEICIICHHOM HalpaBJICHUH.

Hanpumep, y HEKOTOPBIX BHIOB KUBOTHBIX BO3HUKAET YCTOWYMBOCTH K SAOXMMHUKATaM.
[Iupoko W3BECTHBI CiIyuyaW, KOTZA Yy CEpBIX KpPbIC U «BPEIHBIX» HACEKOMBIX BbIpaOaTHIBANACh
YCTOMUUBOCTh K HEKOTOPBIM siIaM. ITO OOBSCHSETCS TE€M, YTO MPHU BO3JEHCTBUU S10B BBIKHMBAIOT
ocolu, ciy4yaifHO OKa3aBIINeCs HEBOCIPUUMYHUBBIMU K 3THUM S1aM.

Ju3pynTuBHBIA OTOOp OJAronmpuATCTBYET JBYM MM HECKOJIBKUM HAIPaBICHUIM
U3MEHYMBOCTH, HO HE OJaronpuATCTBYET cpelHeMy (IIPOMEXYTOYHOMY) COCTOSIHMIO IpPHU3HAKA.
Ilpn neiictBum Takoro oTOOpa OOBIYHO BO3HMKAET HECKOJIBKO OTYETIMBO pPa3InYaroIUXCs
denoTunuueckux ¢opm (monmumoppusm). Ecnu pasHble HampaBieHHs TU3PYNTHBHOTO OTOOpa
00yCJIOBJIEHBI Pa3IMYUsAMHU YCIOBUN BHEIIHEH CpeAbl B Pa3HbIX YacTIX apeaja JaHHOTO BUAA, TO
HaCeJSIOIIME MX TOMYNSALUU NPHOOPETAIOT yCTOWYMBBIE (PEHOTHIIMYECKHE M T'C€HOTHIINYECKHE
pa3nuuus, UMEIOIIME BaKHOE MpucnocoOuTenpHoe 3HaueHue. I[Ipu OTCYTCTBMM BO3MOYKHOCTH
CKPELIMBAHUA MEXIY TaKHUMHU TMOMYISALUAMHU B PE3yibTaTe M3OMSALUH JIPYr OT IpYyra MPOUCXOAUT
UX JajbHeHIas TUBEpreH1ns BIUIOTh 10 000CO0IEHNs B KAUECTBE HOBBIX BHJIOB.

Hanpumep, Ha OKeaHWYECKHX OCTpPOBaX, I/I€ YacThl CHUJIbHBIE BETpPbI, HACEKOMBIE C
HOPMAJIbHBIMU KpPBUIbSIMH CIyBalOTCA B OKEaH W TNOrubarwT, a oco0u C MOBBILIEHHBIMU
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AIPOTMHAMUYECKUMHU CBOMCTBAMH WM C PYAUMEHTAPHBIMH (OCTATOYHBIMH, YTPATUBIIMMH CBOE
OCHOBHO€ 3HAU€HUE) KPbUIbSIMU COXPAHSIOTCA.

Crabmmsupyromuii 0TO0p 0JaronpusTCTBYET COXPAHEHHUIO B MOMYJSAIUNA ONTHMAIBEHOTO
B JAHHBIX YCJIOBUSAX (EHOTHUIIA, KOTOPHIA CTAHOBUTCS MpeodiafaromuM. ITOT OTOOp OEHCTBYET
OPOTUB TPOSBICHUS (EHOTHIIMYECKONM W3MEHYMBOCTH U HAONIOMAETCS TMPHU  JUTHTEIHLHOM
COXpPAaHEHHWHU TIOCTOSIHHBIX  YCJIOBUM  BHEImIHEH cpenpl. [lpu  miuTenbHOM — I€MCTBUM
cTabunusupyromero oroéopa (QEHOTUNBI HEKOTOPHIX BHJJAOB OPraHU3MOB MOTYT OCTaBaThCs
MPAKTUYECKH HEM3MEHHBIMHU B TEUEHUE MUJITHOHOB JIET.

Nmenno Onaronmaps cTaOWIM3UpyOMEMy OTOOpY COXPAaHWIMCh TaKUE <(OKHUBBIC
HCKONIa€MbIE», KaK PEIUMKTOBBIN TapakaH, Majo uW3MeHuBIMiics 3a nocineanue 300-350 muH Jer;
KHUCTeTepasi pbida JaTUMEpHUs, POACTBEHHHKH KOTOpOW OBUIM pAacIpOCTPaHEHBI B MAaJe030¢;
TFOJIOCEMEHHOE pPACTEHUE THHKIO, MOSIBUBIIEECS B IOPCKUM mepuoa, u T.O. [pyrod mpumep -
BBICOKAsl YCTOWYMBOCTH pa3MepoB U (DOPMBI pacTEHUH, OMBUIIEMBIX HACEKOMBIMHU: HEOOXOIUMO,
YTOOBl IBETKM COOTBETCTBOBAIM CTPOEHUIO M pa3MepaM Tella HACEKOMBIX-OMbUIMTENEH, B
IPOTHBHOM CJIy4ae I[BETKH He OyayT 00pa3oBhIBaTh CEMSH.

B KoHeYHOM cueTe »HBOJIONMIO MOXHO IMPEICTAaBUTh KaK HEMPEPhIBHBIA MpoLecc
BO3HUKHOBEHHS H Pa3BUTHS HOBBIX ajantanuu (MPUCIOCOOJeHHM) — COBOKYITHOCTHU
(bU3HONOrMYeCKUX, MOBEICHYECKUX, MOMYIALUUOHHBIX U JIPYIHMX OCOOEHHOCTEW OMOIOrMYecKOro
BUJIa, 00ECTICUYNBAIOIINX BO3MOXKHOCTh CHEUPUIECKOr0 00pas3a )XKH3HU 0COOCH B OMpPEIeICHHBIX
yCcIoBUSX BHeIIHeW cpenpl. Hekoropele mnpucnocobiieHuss UMEIOT 4YacTHOE 3HA4YeHHE, T.C.
JNEHCTBYIOT B KOHKPETHBIX YCIIOBUSX CPEJIbI; IPYTUE AAI0T BO3MOXKHOCTD BBIUTH HEKOTOPOU TPyIIIe
oco0eil B HOBYIO QJaNTHUBHYIO 30HY (THUI MECTOOOMTAHHWHA C OINPEIACICHHOW COBOKYITHOCTBIO
HKOJIOTHYECKUX YCIIOBHIA) U BEAYT K OBICTPOMY 3BOJIFOLIMOHHOMY Pa3BUTHIO IPYIIT 0coOeH, K Ooiee
BBICOKOMY YPOBHIO OpraHU3allHu.

Bonpoc 4. Pazputne xu3nu Ha 3emiie

OcTaHOBHMCS Ha BONPOCE O TOM, KaKk HMMEHHO, MO COBPEMEHHBIM MpEACTaBICHUSM,
pa3BuBaach KU3Hb Ha Hallel ranere [8, 14, 20, 25, 27].

B apxeuckou spe BO3HHMKIM MEPBbIE JKUBbIE OpPraHu3Mbl. OHM B KayeCTBE MHIIU
HCIIOJIb30BAI OPTAaHUYECKUE COCTUHEHUS «IIEPBUYHOrO OymboHa» (cMm. § 9.2). Baxkuelmmii stan
SBOJIIOIIMM  KM3HM Ha 3emjie CBA3aH C BO3HMKHOBEHMEM (OTOCHHTE3a, BIOCIEACTBUU
00yCJIOBUBIIETO pa3ieieHHe OPraHWYeCKOro MHpa Ha PaCTUTENbHBIM W KUBOTHBIN. Llnanewm -
nepBble (POTOCHHTE3UPYIOUINE OpPraHU3Mbl, MPOKAPUOTUYECKUE CHHE3ENIEHBIE «BOJOPOCIN» U
MOSIBUBIIMECS 3aTEM JYKApUOTHYECKHE 3€JICHbIE BOJOPOCIN BBIACISIN B aTMocdepy U3 OKeaHa
CBOOOJIHBIN KHCJIOPOJI, YTO CIIOCOOCTBOBAJIO BO3HWKHOBEHHIO OaKTEpHid, CIIOCOOHBIX JXUTh B
a’poOHoii cpene. [lo-BuauMomMy, Ha IpaHUIE apXEHCKON M MPOTEPO30MCKON 3p MPOU3OILIN elle
JIBa KPYIHBIX 3BOJIOLMOHHBIX COOBITHS: MOSBUINCH TIOJOBOW MPOLIECC U MHOTOKJIETOYHOCTD. [lyTH
JTAIBHEUINX SBOJIOIMOHHBIX TMPeoOpa3oBaHUIl TEPBBIX MHOTOKJIETOYHBIX Ppa3OIUIUCh: OJHU
NEepeluId K HEMOJBWKHOMY o0Opa3y >KM3HH U NPEBpPAaTHWIMCh B OPraHU3Mbl THIA T'yOOK; Apyrue
CTalli TIepPEeMeIaThCsl MO CyOCTpaTy ¢ MOMOIIBI0 PECHUYEK ~ OT HUX MPOU3OIUIN TUIOCKUE YEePBU;
TPETHhH COXPaHWIN IUIaBAIOIINIA 00pa3 KU3HU, IPUOOPENN POT, a1 Hayallo KUIIEYHOIOIOCTHBIM.

B npomepo3soiickoii 3pe B MOpsIX OOUTAJI0O MHOTO Pa3sHOOOpa3HBIX BOJOPOCIEH, B TOM
YuUCJIe MPUKPEIUICHHBIX Ko THY GopMm. Cyima eme Obuia 0€3)KU3HEHHOM, HO MO OeperaM BOJ0EMOB
HAYaJUCh TOYBOOOpPA30OBATENbHBIE TMPOIECCHl B  pe3ylbTaTe JEATENbHOCTH OakTepuii u
MHUKPOCKOIMYECKUX  BOJoOpocield. B mpoTepo3oiMcKuX  OTIOKEHUSX  HAXOASIT  OCTAaTKU
MpeICTaBUTENCH BIIOJIHE CHOPMUPOBABIINXCS TUIIOB YKHBOTHBIX.

B Hauane naneo30McKo# 3pbl pacmerusi HACENSIOT B OCHOBHOM MOPSI; B OPIOBUKE-CUITYPE
MOSIBJISIFOTCSI TIEPBbIC HA3€MHBIC PACTCHHS, 3aHUMAIOIIME IMPOMEKYTOUYHOE TOJIOKEHUE MEKIY
BOJOPOCISIMM W Ha3eMHBIMH COCYJUCTBIMU pacTeHUSIMU. Tak, TNCUIOPUTHI YKE HUMENH
IPOBOJAIIYIO (COCYAMCTYIO) CUCTEMY, Cnaboau(PepeHIIIPOBAHHbIC TKAaHU, MOTJIH YKPEIUIAThCS B
MOYBE, HO Yy HUX OTCYTCTBOBAJIM HACTOSIIME KOpHHM (KaKk M Hacrosuue moOeru). JlampHeimmas
HBOJIOLIMS PACTCHUI HA CYIIE NUIa B HANPaBICHUU PACUJICHEHHS Teja Ha BEreTaTUBHBIC OPTaHbBI U
TKaHU, COBEPIICHCTBOBAHWE COCYAMCTOM CHCTEMBI (0OECIeYMBaIOIIe OBICTPOE TEpPEeABHKCHUE
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BOJIbI Ha OOJIBILIYIO BBICOTY). B 3acynuimBoM AeBOHE IMIMPOKO PACIIPOCTPAHSIOTCS XBOLIH, IUIAYHBI,
nanopoTHukooOpasueie. Emne Oonbliero pa3BUTHS JOCTUTaeT Ha3eMHash pPACTUTENbHOCTh B
KaMEHHOYTOJIbHOM Tepuoje (KapOoHE),XapaKTepU3YIOIEMCs BIaKHBIM M TEIUIBIM KIMMaTOM Ha
IPOTSKEHUH Bcero rofa. [losBhsiOTCA TojIOCEMEHHbIE PACTEHUs, MPOU3OUIENNINEe OT CEMEHHBIX
HaropOTHUKOB.

[lepexon K CEMEHHOMY pPa3MHOXKEHHUIO Jall pPACTEHUSM MHOTO TMPEUMYIIECTB,
CMOCOOCTBOBABUIMX MX IIUPOKOMY PpACCEJICHHIO: 3apoJblll B CEeMEHax OblT 3alluIIeH OT
HEOJIaronpHUsATHBIX YCIOBHM 000JI0UKaMHu M OOeCIedeH MHUILEH, y HEro CTajlo JAMUILIOUIHOE YHCIIO
XpOMOCOM, T.€. JIBa CXOJIHBIX UX HabOpa. Y YacTH TOJIOCEMEHHBIX (XBOWHBIX) MPOLECC MOJIOBOTO
Pa3MHOXXEHHUsI y’Ke He ObLI CBSI3aH C BOJOW: OMBUICHHE OCYIIECTBISIIOCH BETPOM, a CEMeHa UMEIH
npUcnocoOIeHns sl paclpoOCTpaHEeHUs )KUBOTHBIMU. KpyIHbIE CIOpOBBIE pacTeHUs BBIMEPIIH B
MEPMCKOM MEPHOJIE B CBSI3U CO 3HAYUTEIIbHBIM HCCYIIEHUEM U TIOXO0JI0JaHUEM KIIMMATa.

JKueommuwiti mup pa3BUBANCA UPE3BBIYAWHO OYpHO W OBLI MpPEACTaBICH OOJBLINM
KOJIMYECTBOM pa3HO00pa3HbIX GopM. [IbiHOro pacusera J0CTUTIIA )KU3HD B KEMOPUICKIX MOPSIX:
IryOKH, MHOXECTBO  WIEHHUCTOHOTHX, KOPAJIOB, MHIVIOKOXKHE, MOJUIIOCKH, T'pOMaJHbIe
YJICHUCTOHOTHE (XUIHBIE PAKOCKOPITHOHBI).

B reomoruueckux OTIOXKEHHSIX OpIOBHKA OOHApY)KEHBI OCTAaTKH YXHUBOTHBIX, MMEBILIUX
BHYTPEHHUIN OCEBOM CKeNeT, - 0eCUENIOCTHBIX MO3BOHOYHBIX, OTAAIEHHBIMUA TOTOMKAaMH KOTOPBIX
SBIISIIOTCS. COBPEMEHHBIE MMHOTM M MUKCHUHBL. becuenocTHple THTAINCh OpPraHU3MaMi,
OOWTABIIMMH B WJIUCTOM JIHE PEK M 03€p, 3acachiBasi MHIY PTOM. Y 3THX OpraHu3mMoB (puc. 9.2)
POT IpeACTaBisuI cO0O0i MPOCTO OTBEPCTHE, BEAYIIEE B MUIIEBAPUTEIBHBIN TPAKT; MEpeIHUI OTAET
ero ObLI MPOHHU3aH >Ka0EPHBIMHU IIENSMHU, MEXAY KOTOPBIMH PACIIONarajiuch OMOpPHbIE XPALIEBbIE
x)abepHbie nyru. B pesynbTare 0T00pa COBEPIICHCTBOBAJICS almapar AJsl 3aXBaTa KHUBOWU JOOBIYH,
ropa3fo 0ojee MUTATENbHON MO CPAaBHEHUIO C WIHUCTHIM JETPUTOM: TPEThs Mapa >KaOepHBIX AyT
npeBpaTuiach B YENIOCTH, YCaKeHHBbIE 3yOamu; jkabepHash MyCKylaTypa INpeoOpazoBajiach B
YENIOCTHYIO U MOIBA3BIYHYI0. Tak Ha OCHOBE CYIIECTBOBABUIMX CTPYKTYP - CKEJIETHBIX KaOepHbBIX
IyT, CIYXXHUBIIUX OIOPOM OpPraHoB JAbIXaHUS, BO3SHMK POTOBOI ammapar XBaTaTEeIbHOT'O THUIIA.
HoBooOpazoBaBiuinecsi 4YenioCcTH OKa3aJuCh OYE€Hb CTOMKUM OpPraHoM M COXPaHWIUCh B
MOCJEAYIOLIEN IBOJIOLUHU TO3BOHOYHBIX.

Hepehan

o Xopna
TpyGKa

e T T e
AT :

e —

: : \
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OTBEpCTHE e e OTBEpCTHE
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Puc. 9.2. [TnaH cTpoeHHs XOPIOBHIX KHBOTHEIX [20]

B cunypuiickom mepuoje Ha Cylly BMECTE C NCHUIO(QUTaMU BBIILUIM HEPBHIC JABIIIANTNE
BO3JIyXOM JKHBOTHBIC - WICHHCTOHOTHE. B BOJgOEMax MpoAoKaloch OypHOE pa3BUTHE HUBIIUX
no3BOHOYHBIX. [Ipenmonaraercs, 4To MO3BOHOYHBIE BO3HUKIIM B MEJIKUX MTPECHOBOIHBIX BOJOEMaxX
U JIAIIH 3aTEM TIEPECENUITICH B MOPSL.

B neBoHe TMO03BOHOYHBIE TMPEACTABIECHBI TpPeMs TPYINaMU: JIBOSKOIBIIIAIINMH,
JTy4enepbIMi U KUCTENephIMU pblibaMu. B KOHIIE JeBOHA MOSIBIIIMCH HACEKOMBIE (KOpMOBasi 0aza
I OymymMX Ha3eMHBIX TO3BOHOYHBIX). Kucremepeie ppIObI OBLIM  THIHUYHO BOJHBIMHU
KUBOTHBIMHU, HO MOTJIM [IBIIIATh aTMOC(HEPHBIM BO3JAYXOM C MOMOIIbIO MPUMUTHUBHBIX JIETKUX,
MPEJICTABISIBIINX COOOM BBHIMSTYMBAHUS CTEHKH KHUILIKH.

[TockonbKy ypOBEHb BOJIBI B peKax W BOJOEMAaX YacTO MEHSUICS, a MHOTHE BOJIOEMBI
MOJIHOCTBIO BHICHIXAJIU WJIM MPOMEp3alid 3UMOH, YTO CO3aBajIo HEOIArONpHUATHYIO Cpeay JUIsl pbIO,
TO BO3HMKHOBEHHE JIETKUX, T.€. IPUOOpEeTeHHE CIOCOOHOCTU ABIMIATH aTMOC(EPHBIM BO3IYXOM,
MOKHO paclieHHBaTh KakK CBOEOOpa3HyIO aJjanTaluio K HEAOCTaTKy Kuciopoaa B Boxe. llpu
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NEPECHIXaHUU BOJIOEMOB >KMBOTHBIE MOIJIM CIIACTUCh, JHOO 3aphIBasCh B Wi, JTHUOO MHUTpUpYS B
nouckax Bojbl. [1o mepBoMy MmyTH pa3BUBAINUCH JIBOSKOABIIIAIINE PBIOBI, CTPOCHHE KOTOPBIX MOYTH
HE M3MEHWJIOCh CO BpPEMEH JIEBOHA M KOTOphIE OOMTAIOT M cefidac B MEJKHX MepPECHIXaIOUINX
Bojoemax Adpuku. Jlyuemepbie pbIObI, MMesl IUIABHHUKH, IMOJJIEPKUBAIOIINECS OTAEIbHBIMU
KOCTHBIMHU JIy4YaMH, IIUPOKO PACHpPOCTPAHHUIINCh, U B HACTOSIIEE BPEMsl 3TO CaMblif OOJBIION 1O
KOJIMYECTBY BUJIOB KJIACC MIO3BOHOYHBIX.

[TpucnocoOUTHCS K KHU3HM Ha CyIIe CMOIJHM TOJBKO KHCTENepble pPHIObI Onaromaps
MYCKYJIUCTBIM KOHEUHOCTSIM U JIETKUM. B KOHIle JleBOHA KHCTEeNepble phIObl alu HAavyajlo MepBbIM
3eMHOBOJIHBIM - CTerouedanam.

Ha mnporsbkeHun KamMeHHOYTOJIBHOTO TIepuoja creronedanbl KWIM, MOUTATUCh U
pasMHOXkanuch B Bojxe. OHM BBINON3QJM Ha CyIly, HO HE COBEpLIAIM CKOJBKO-HUOYIb
3HaYUTeNbHbIX MUrpanuii. Ha cyme y crerouedanoB He ObUIO BparoB v umescs oOMIbHBIA KOPM -
YEpBH, UJIEHUCTOHOTWE, IOCTUTaBIIME KPYNHBIX pPa3sMepoB. MHorue rpynnbsl 3€MHOBOJHBIX
NepeXOquIN K JKA3HM Ha CylIe W BO3BpAlAIUCh B BOAY TOJBKO M pazMHOkeHus. Cpeau
creroueanoB BbICIHIACH TPYIIA ¢ XOPOILIO Pa3BUTHIMU KOHEYHOCTSIMU M TIOJBM)KHOM CHCTEMOMN
JIBYX TIEPBBIX MO3BOHKOB; OHM Pa3MHOKAJIHCh B BOJAE, HO YXOAWIW MO Cylle najiblue ampuouii,
NUTAIACHh HA3€MHBIMHM XUBOTHBIMH, a 3aT€M M pacTeHHsAMH. OT HHUX NPOU3OLUIM PENTHIMU U
MJIEKOIUTAOIIIHE.

IlepMmckuil mepuos OTMEUEH MOAHATHEM CYILIHM, a TAKK€ MCCYLIEHHMEM U IOXOJIOJAHUEM
KiuMaTa. AMGUONM BRIMUPAIH KaK M3-3a YXYALIECHUS KIMMAaTHYECKUX YCIOBUM, TaKk U BCIE/ICTBUE
UCTpeOJICHUS TOJBM)KHBIMM ~ XHMIIHBIMH  peNTWIMSAMH. Pentunum mnpuoOpenu  CBOKMCTBA,
MIO3BOJIMBILIME UM IOPBAaTh CBSI3b C BOJHOW CPENOM: BHYTPEHHEE OIJIOJOTBOPEHUE W HAKOIUICHHE
JKENTKA B SAMIIEKIETKE, YTO CHCJIANO0 BO3MOKHBIM Pa3MHOKEHHME Ha CYyLIEC; OPOIOBEHUE KOXH U
0ojiee CIOXKHOE CTPOEHHE MOYKH, YTO CIIOCOOCTBOBAJIO PE3KOMY YMEHBIICHHUIO MOTEPh BOJBI
OpPraHM3MOM; HaJM4YMe TPYAHOM KIETKH, 4To oOecmeymsio >(G(GEKTUBHBIA THUN JbIXaHUSA -
BcachiBaOIMi. OTCYTCTBHE KOHKYPEHIIMHA OOYCIOBUJIO IMHUPOKOE PACTIPOCTpPaHEHUE PENTHIIMKA Ha
CyllIe ¥ BO3BPAILICHUE YAaCTU UX B BOAHYIO Cpeny.

Meso3oiickasi 3pa XapaKTepU3yeTcsi YCTaHOBJEHHEM TEIJIOro KiMMara, OJM3KOro K
COBPEMEHHOMY TpPOIIMYECKOMY. B Tpuace BBIMUPAIOT TMIaHTCKUE MAalOPOTHUKH, IPEBOBUIHBIC
XBOILIY, IUIAYHBI, & PACIIBETA JOCTUTAIOT F'OJIOCEMEHHBIE PACTECHHUS.

B ropckoM mnepuone BBIMHUPAIOT CEMEHHbBIE NANOPOTHUKM M IOSBISIIOTCS IIEPBbIE
IIOKPBITOCEMEHHBIE PACTEHHUSI, MTOCTENEHHO PAacHpOCTPAHUBIINECS HAa BCE MATEPUKHU BCIIEIICTBHE
pAla UX IPEUMYIIECTB: IOKPBITOCEMEHHBIE HMMEIOT PAa3BUTYIO IMPOBOISALIYIO CHUCTEMY, LBETOK
MPUBJIEKAET HACEKOMBIX-OMBUINTENICH, UTO 00ecreurnBaeT HaJeKHOCTh MEPEKPECTHOTO OIMbUICHHUS,
3apoblll cHaOXaeTcsl 3amacaMd MWLM W 3allUIIeH 000JoYKamMM M T.A. B JKMBOTHOM Mupe
JIOCTUTAIOT PACLBETA HACEKOMBIE M PENTHIINH; MOCIEAHUE 3aHUMAIOT TOCIIOACTBYIOLIEE TOJIOKEHUE
U TIPEACTABJICHBI OOJBIIUM KOIUYEeCTBOM (opM. B uYacTHOCTH, B 3TOT MEpPHOJ MOSBISIOTCS
JIeTaroIue AIEPbl, 3aBOCBABIINE BO3AYIIHYIO CPENY.

B menoBoM mepuoje crienuanu3anys npecMbIKaromuxcs (PenTHiINi) IpoIoKaeTcs, OHHU
JOCTUTAIOT TPOMAJHBIX pPa3MEpoOB; TaK Macca HEKOTOpPbIX JAMHO3aBpOB mpeBblmana 50 T.
Haunnaerca nmapajuienbHas 3BOJIONMSA LBETKOBBIX PACTEHWM M HACEKOMBIX-OINbUIMTENEH. B KOHIIE
MEJIOBOT0 MEPHO/Ia HACTYIAET MOXOJIOJAHUE, B PE3YJIbTATE YETr0 COKPAIAETCS apeasl OKOJIOBOAHOM
pacTUTENBHOCTH; BBIMUPAIOT PACTUTEIBHOSAIAHbIC, 33 HHUMM XMIIHBIE TUHO3aBpHI (KPYIHbIE
PENTWINK COXPAHAIOTCS JIMIIb B TPOIMMYECKOM IIOSICE); B MOPSAX BBIMUPAIOT MHOTHE (OPMBI
0€CII03BOHOYHBIX U MOPCKHUE SALIephl; Hanbosee MPUCTIOCOOIEHHBIMU OKA3bIBAIOTCS TEIUIOKPOBHBIE
JKUBOTHBIE - ITULIBI ¥ MIIEKOTUTAIOLIHUE.

Ot npencraBuTenell OAHOrO W3 OTPSAOB penTwiui mnpousouun nrtuuel. [lomHoe
paszeNieHre apTepuaJbHOrO M BEHO3HOTO KPOBOTOKAa OOYCIOBHUJIIO HMX TEIJIOKPOBHOCTb. OHH
IIMPOKO PACIPOCTPAHMIUCH IO CYIIE U IaIM HAa4alo MHOXKECTBY (hopM.

[TosiBeHre MIIEKOMUTAIOIIUX CBSI3aHO C PANOM KPYIIHBIX YCIIOKHEHUN OpPraHU3alud U
(GyHKUMH OpraHM3MOB, BO3HHMKIIMX Yy MPEACTaBUTENEH JPYroro OTpsia MPECMBIKAIOIIUXCA.
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Minekonuraome BO3HUKINA B TpUace, HO HE MOTJIM KOHKYPHPOBATh C XUIIHBIMHU JUHO3aBpamMu U
Ha npoTskeHnH 100 MITH JIeT 3aHUMaIu NOJYMHEHHOE MOJI0KEHHE.

B nauane xaiino3otickoti 5pbl yCTAaHOBUJICS TEIUIBII PAaBHOMEPHBIN KJIMMAT, @ OKOJIO 2 MJIH
JIeT HazaJ HACTYNHWIO OJIEACHEHHE 3HAYUTEeNbHON yacTu 3emid. TersomoOuBasi pacTUTENbHOCTD
OTCTYINWJIA Ha IOT WIM BBIMEpJa, MOSBUJIACH XOJOJOYCTOMYMBAs TpaBsiHash U KyCTapHUKOBAs
PacCTUTENBHOCTD, Ha OOJILIINX TEPPUTOPHUAX JIECa CMEHUIIUCH CTEIbIO0, OMYMYCThIHEH U MyCTHIHEH,
c(hOpMHUPOBAITUCH COBPEMEHHBIC PACTUTEIHHBIE COOOIIECTBA.

Pa3Butne KMBOTHOrO MHpa XapakTepu3yeTcs JalbHeumen auddepeHnmanmeit
HACEKOMBIX, MHTCHCHBHBIM BUI000pa30BaHUEM y NITHUI] U YPE3BBIYANHO OBICTPBHIM MPOTPECCHBHBIM
pa3BuTHEM MIleKomuTaroumx. [Ipu 3TOM MileKONMUTAIONIME MPEICTaBICHbl TPEMS IMOIKIACCAMU:
OJIHONPOXOAHBIMU  (YTKOHOC, €XHJHA), KOTOpble BO3HHMKJIM HE3aBUCUMO OT  JPYIrUX
MJICKOTIMTAIONIMX €HIe B IOPCKOM TIEepUoJe OT 3BEPONOJOOHBIX pPENTUIINI; CyMYaTbIMH H
IUTAICHTAPHBIMU, KOTOPBIE MMPOU30ILTH OT OOIIET0 MpeKa B MEIIOBOM TIEPUOJIEC U COCYIIECTBOBAIIN
0 «B3pBIBA» B SBOJIIOIUHU IUJIAICHTAPHBIX, B PE3yJbTaTe YEro OHU BBITECHWIM CyMUaThIX C
OOJBIIMHCTBA KOHTUHEHTOB.

Ot nanbosiee TPUMHUTHUBHBIX — HACEKOMOSAHBIX MJICKOMHUTAIOIIUX MPOU3OILIN IEepPBbIE
XUIIHBIC, N1aBIIME HA4ajlio KOIMBITHBIM, W MpUMaThl. B maieoreHe MIJEKOMUTAIOIINE HAYMHAIOT
3aBOEBBIBaTh MOpe (KUTOOOpa3HbIC, JACTOHOTHE H JIp.), @ K KOHI[y HEOTe¢Ha BCTPEUAIOTCS y)KE BCE
COBpEMEHHBIE ceMelicTBa MiekonuTarmux. OnHa U3 rpynn IpuMaroB (aBCTPAJIONUTEKH) cTalla
pOIOHAaYaIBHUIICH BETBH, BeAyIIeH K poay YenoBek.

OneneHeHus YETBEPTUYHOrO NEPHOJA, JOCTUTIINE MAKCUMAJIbHOTO paclpoCTpaHEHUs
okoso 250 ThHIC. JeT Ha3aJ, MPHUBEIM K Pa3BUTHIO XojomoycrtonunBoil (aynel. Ha CeepHOM
KaBkaze m B KpeiMy oOWTanum MaMOHTHI, MIEPCTUCTBIE HOCOPOTH, CEBEPHBIC OJICHH, IECIIHI,
noJisipHble Kypornatku. OOpa3zoBaHue OOJBIIMX MAcC JibJa BbI3BAJIO MOHMKEHHE YpoBHS MupoBoro
OKeaHa, B pe3yJbTare 4ero OOHaXWINCh MaTepuKkoBbie oTMenn CeBepHoll AMepuku u CeBepHOU
EBpasuu v MosiBUINCH CYyXOIYTHBIE «MOCTBI», coeAuHsBiire CeBepoaMeprUKaHCKUN KOHTUHEHT ¢
EBpasuiickuM (Ha MmecTte HbIHEmIHero bepuHrosa mponuBa), a Takxke bpuraHckue ocTtpoBa ¢
EBponeiickum matepukom u T.1. [To Takum «MocTam» IPOUCXOAMIT OOMEH BHIaMH, 00YCIOBHUBIIINNA
dbopMupoBaHHe COBpeMEHHOW HaMm (ayHbl MaTepUKOB. V3MEHEHHsI KiIuMaTa B YETBEPTHUYHOM
MepHo/Ie KaitHO30MCKOM 3pbl OKa3aau OOJIBIIOE BIMSHUE HAa SBOJIONHIO MPEIKOB YEJIOBEKA.

Bomnpoc 5. YesioBek: (peHOMEH, MPOUCXOKTEHHE, OHOITHKA

Yenosex — obwecmeennoe cyujecmso, obraoaroujee CO3HAHUEM, DA3YMOM, CYObeKm
001eCcmM8eHHO-UCTNOPUYECKOU 0esIMeNIbHOCMU U KYIbmypbl. YeloBeK MO3HAeT U U3MEHSET MHUp U
camoro ce0si, TBOpPUT KyJIbTypy M coOcTBeHHyI0 wucTtopuio. CyIIHOCTh YeJIOBEKa, €ro
MPOUCXOXKICHUE W Ha3HAYCHHE, MECTO 4YellOBeKa B MHUpE OBUIM W OCTAlOTCA LEHTPATbHBIMU
npobaemamu pustocopuu, peTurum, HAyKH U HCKYCCTBa.

UYenoBek BO3HHMK Ha 3emiie B XOJI€ JUIMTEIIBHOIO U HEPAaBHOMEPHOTO 3BOJIOLUOHHOTO
npolecca — aHTPONOTreHe3a, MHOTHE 3Talbl KOTOPOTO 10 KOHIA He sichbl [2, 21, 31, 38]. Ha
maHeTe 3emiis  JIIOJSM PUHAUICKUT YHUKAIbHOE MECTO CpeAu JAPYTHX CYIIECTB, 4YTO
00yCIIOBJIEHO TPUOOpPETEHHEM UMHU B MPOLIECCE aHTPOIOTeHe3a 0cO00ro KauecTBa — COLUATbHON
CYITHOCTHA. DTO O3HAYaeT, YTO YyKe€ HE OMOJOTMYEeCKHEe MEXaHW3Mbl, a B TIEPBYIO OYEpellb
OOLIECTBEHHOE YCTpPOICTBO, MPOU3BOJACTBO, TpPyA oOOEcrneunBarOT BbDKHBAHHE, pacceleHue,
Onaromnonyune yenoBedecTBa. OMHAKO COIMAIBHOCTh HE MPOTHBOIMOCTABISIET JIOJEH OCTaIbHOM
*uBoil nmpupone. [Iprnobperenne 3Toro KayecTBa ykasbplBaeT JIMIIbL HA TO, YTO MOCIE HEKOTOPOTO
MOMEHTa pa3BUTHE MpelacTaBuTeneld Buaa Homo sapiens MOAYMHSETCS 3aKOHAM HE TOJBKO
OMOJIOTHYECKOT0, HO U B CYIIECTBEHHOH CTEMEHU OOIIECTBEHHOTO pa3BUTHs. OIHAKO YellOBEK
OCTaeTCsl BKIIOUEHHBIM B CHCTEMY OpraHUYeCKOoro Mupa. JIoau cocTaBisSIOT CBOCOOpa3HBIN, HO
HEOThEMJIEMBI  KOMIIOHEHT  Ouocdepbl.  BceienctBue  KMBOTHOTO — MPOUCXOXKACHUS
KU3HEJEATEIIbHOCTh ~ YEJIOBEYECKOTO  OpraHM3Ma  OCHOBBIBaeTCS Ha  (yHIaMEHTAIbHBIX
OHMOJOTHYECKNX MEXaHU3MaX, KOTOPbIE COCTABIISAIOT €ro OMOIOrHYecKoe HACIEeACTRO.

CymecTByeT HECKOJIBKO TOUYEK 3PEHHUSI Ha COOTHOIIEHHE COLUAIBHOTO U OMOJIOTHYECKOTO
B OHTOreHe3e uenoBeka. KoHienuus maHOMOIOTM3Ma MCXOIUT U3 TOTO, YTO WHIMBUIYyaIbHOE
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pa3BUTHE YEJIOBEKa IIETUKOM OOYCIIOBJICHO IeHaMH, T.e. Ouojoruueckumu Qaxtopamu. CoriacHo
KOHIENIMM TaHCOIMOJOrM3Ma, BCE JIOAM POXKIAIOTCA C OJAMHAKOBBIMH OMOJIOTHYECKUMHU
3a/laTKaMU, 2 OCHOBHYIO POJIb B Pa3BUTHUU MX CIIOCOOHOCTEW MTpaeT couuanbHas cpena. Eme onHa
KOHIEMNIUS YTBEPXkKAAET, YTO HACIEAYyIOTCS HE CaMU CIIOCOOHOCTHM KakK TaKOBblE, a JIUIIb HX
3a1aTKi, B OOJBIICH WM MEHBIIEH CTETEHU MPOSBISIONIUECS M PEATH3YIONUECS B YCIOBHIX
COIMAIIBHOM CPEIbI.

OOmue MPUHITUIBI CTPOCHUS OpPTaHMW3Ma YEJIOBEKa 3aJI0KEHBI B MEPUOJI BOSHUKHOBEHUS
nepBod KJIETKU U GOpMHUpPOBaHUS TeHEeTHYeckoro koaa. [ImaH cTpoeHus Tena yelioBeKa TaKoH ke,
KaK y BCEX IIPEICTaBUTENEN THUIIA XOPAOBBIX (CM. puc. 9.2). IIpuHaaIexKHOCTh YeI0BEKA K TIOATHUILY
MO3BOHOYHBIX OIpENEessSeTCsl HaJU4YheM OCEBOI0 CKelieTa B BHUJAE IMO3BOHOYHHUKA, MOKPOBHBIX
TKaHeW (4epema), 3alIMIIAIONUX TEPEAHIOI0 YacTh HEPBHOW TPYOKH, OBYX Map KOHEYHOCTEH.
YeTblpexKkaMepHOE ceplilie U peAyKUUs OOHOW W3 JBYX Ayl aopThbl, TEIUIOKPOBHOCTh, CHIIBHO
pasBuTas Kopa OONBIIMX TONyIMIapUi TOJIOBHOTO MO3Ta, MIICYHBIE JKEJIe3bl, BOJIOCHI Ha
MOBEPXHOCTU Tena, quddepeHnnanus 3y00B Ha pe3libl, KIbIKK U KOPEHHbIE CBUIETEILCTBYIOT O
MPUHAJJICKHOCTH YEJIOBEKa K KIJIACCY MIICKOIUTAIONIUX. 3apOJIBbIII YEIOBEKa Pa3BUBACTCS B Telle
MaTepy U MUTAETCS Yepes3 IIIALEHTY, YTO OMPEEIIIeT ero MOoJI0XKEHHE B MOJKIIACCE TUIAllEHTapHbIX.
Takue mnpu3HaKW, KaKk KOHEYHOCTH XBAaTAaTEIbHOrOo THMA (TIEPBBIM Manel MPOTHBOIOCTABICH
OCTaJbHBIM), 3aMEHa KOTTeHl IUIOCKUMHU HOITSIMHM, HaJIM4Yue OJHOW Mapbl MIICYHBIX >Keie3, Y
MY>KCKHX OCOOCH CEMEHHUKH, CIYIIEHHBIE B MOIIOHKY, XOpPOIIO Pa3BUTHIC KIIOUHUIILI, 3aMEHA
MOJIOUHBIX 3yOOB Ha MOCTOSIHHBIE B XOJI€ OHTOI'€HE3a, HAJIM4YKE CICNONW KUIIKU U Jp., TO3BOJISAIOT
OTHECTH YEJIOBEKa K OTPSAAY MPUMATOB. DTH MPU3HAKK BO MHOTOM IIPEIOTPEACTUIH X0 1 YBOIOIUN
oTpsifa, MpUBeAIIeH K BOBHUKHOBEHHUIO YeJIOBEKa.

XapakTepHble TPU3HAKK 4YEJIOBEKAa KaK MPEACTABUTENS OTpsSAa MPUMATOB XOPOIIO
OOBSCHSIOTCS TIPUCIIOCOOJICHUEM €T0 K OKpYyKaroIien cpeae. Tak, mprcmocoOJIeHHs K IPEeBECHOMY
o0pa3y KH3HH Y MpeliKa YeIoBeKa 00yCIOBIIN: CIIOCOOHOCTh €T0 PYK K TOHKMM M Pa3HOOOPa3HBIM
JBUKEHHSIM, a TaK)K€ XapaKTep pa3BUTHs MUIIEBAPUTEIBHON CUCTEMBI M CHUKEHHE POXKIAEMOCTH.
[TocnenHee nmpuBeno K paclIipeHUIO BO3MOKHOCTEH 00y4eHHUs TOTOMCTBA.

Oco0oe 3HaueHHEe HMeEeT pa3BUTHE Yy NPUMATOB CIEUU(PUYECKOTO opraHa - MO3ra.
[lepenBmwxkeHne 1O JEpEeBbSIM B pa3HBIX HAMpPaBICHHUSAX, HA pa3JIUYHBIE PACCTOSHUS U C
MEHSIOIIENCS CKOPOCThIO, HOBOW OPHUEHTHUPOBKOM W HOBBIM HPHUIEIOM TE€pel MPBLKKOM
OTIPEICNTUIIO BHICOKOE Pa3BUTHE Psja OTIEIOB MO3ra, OCOOCHHO JBHTraTeNlbHBIX. OO0beM Mo3ra B
[IEJIOM BO3pacTaeT TIJaBHBIM O0pa3oM 3a CYeT KOpbl OOJbIIMX MOJMyIIApUid, B KOTOPOM
YBEJIMYUBACTCS 4HUCIO Oopo3n (u3BuiMH). bonbimas 3aTeutiodHasi IOJIE MO3Ta CBsi3aHa C
YCIIO’)KHEHHEM 3pUTENbHbIX 00pa3oB. Ilpum 53ToM Bo3pacTaeT ocTpoTa 3peHus, TIJIa3HHULBI
nepeMeniaroTcss ¢ OOKOBOM TMOBEPXHOCTM HA TEpeAHiol, Ojaromaps uYemMy TONs 3pEHHUS
NEPEeKpPhIBAIOTCA U (GopMupyeTcsi OUHOKYISAPHOE 3pEHHE, KOTOpOE€ JaeT CTEPEOCKONMMYECKUN
3¢ deKT, MO3BOJNSAIONINI OIIEHUBATH PACCTOSIHHS. Y CIOKHEHHUE JOOHBIX JOJIel OOBSICHSIETCS
HEO0OXOUMOCTBIO YIPABISATH MBILICUHOMN JEATEIBHOCTHIO U TOJIOCOBBIM ammapaTtoM. [loTpeOHOCTb
B 0OoJiee COBEPIICHHOM pA3IMUYEHUU 3BYKOB, HYKHOM JJIsi 3BYKOBOW CHUTHAJIM3AIMH, MpPUBETA K
YCIOKHEHUIO BHUCOYHBIX Josieil. [IporpeccuBHO pa3BUBajiCsS MO3Ke€4OK. Bce 3T u3MeHeHus
BBI3BAJI COBEPIICHHO HOBOE SIBJICHHE B 3BOJIOLMU MO3Ta - JOMUHUpPOBaHue (Tipeodiiaanne) Kopbl
0OJBIIMX TOJYIIApUN HaA JEATENbHOCTHIO HU3MIMX MO3TOBBIX ILEHTPOB. YBEJIWYEHHE MO3ra U
npeoOpa3oBaHWe OPraHOB YYBCTB COMPOBOKIAIUCH POCTOM pa3MepoB JOOHOH, TEMEHHOW H
3aTBIJIOYHOM KocTel dyeperna (puc. 9.3).

Takue npu3HAKHU, KaK PEAYKIMsS XBOCTOBOTO OT/ela TO3BOHOYHHUKA, HAIMYKE aIEeHIUKCA,
00JIbIIOE KOJWYECTBO M3BWJIMH KOPBI MOJYIIAPUM TOJOBHOTO MO3Ta, YEThIPE OCHOBHBIE T'PYIMIIbI
KpPOBH, Pa3BUTHE MHUMHUYECKON MYCKYIATyphl U JAp., MO3BOJSIIOT OTHECTH YENIOBEKa K MOJOTPSIY
YEJIOBEKOOOPa3HbIX 00e3bsiH (aHTPOMOHWAOB), WM BBICIIMX NpUMaToB. B 3ToM momoTrpsiae
BBIJICTISIIOT HAJICEMEMCTBO TOMHHHI, KOTOPOE BKJIIOYAET YEIOBEKA M YEIOBEKOOOPA3HBIX 00€3bsH.
HakoHner, ceMeiCTBO TOMUHHI OOBEIAMHSIET BHUJ «UYEJIOBEK Pa3yMHBIN» M HCKOIAEMBIX JIFOACH
(MUTEKAHTPOIIBI, CHHAHTPOIBI, HEAHAEPTAIBIIBI 1 HEKOTOPHIE aBCTPAIOTTUTEKH ).
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Ocoboe 3HayeHWe Mg J0KA3aTeNbCTBA >KUBOTHOTO TIPOMCXOXKIICHUS UYEIOBEeKa Kak
pe3ynbTarta JIUTENbHOM SBONIONMH MO3BOHOYHBIX HMEET CcleAyloliee o00cTosTeNnbeTBO. B
AMOPHOHATILHOM TIEPUOJIC PA3BUTHUS Y 3apObIIIA YEIOBEKa 3aKIIa/IBIBAIOTCS TBYXKAMEPHOE CEePAIIE,
IIECTh TMap >ka0epHBIX AYT, XBOCTOBAs apTepHsl - MPU3HAKK PhI0000pa3HbIX mpeakoB. OT ampuomit
YEJIOBEK YHACJeOBal IUIaBaTENIbHBIE MEPENOHKU MEXIY MalbllaMH, KOTOpPblE HMEIOTCA ¥y
3apojipliia. Y HOBOPOXACHHBIX U JIeTeil 0 5 neT HabmoJaeTcsi HecoBepUIeHHas! TEPMOPETyIIsLus,
YTO YKa3bIBACT HA IPOUCXOXKIECHUE OT )KUBOTHBIX C HEIIOCTOSIHHOM TeMIlepaTypoil tena. I'onoBHOMN
MO3T II0/IA TIaaKuid, 06€3 W3BWIMH, KaK Y TPUMUTHUBHBIX MJICKOIUTAIOIIMX ME3030HCKON 3pbl. Y
HIECTUHEACIIBHOTO 3apOblllla UMEETCS HECKOJbKO IMap MIICUHBIX JKEJIe3, 3aKJIa/bIBACTCA TaKXKe
XBOCTOBOI1 OT/Ie]1 TO3BOHOYHHKA, KOTOPBII 3aTeM peAyLUPYETCs U MPEBPAIaeTCs B KOMUHUK.

Puc. 9.3. CooTHolIeHHE YEPENOB NMPHMATOB: 4 MaKaKa, b - IIHMIIAH3E, 6 —
MHTEKAHTPOII, 2 — HeaHAepTaNell; 0 — KpOMaHBOHEL, € ~ COBPEMEHHBIH Jenosek [20]

B XIX B. ®. Miomiep u D. ['ekkenb chopMyTUpOBaAIH OUOceHemuyecKuli 3aKoH, CO2NACHO
KOmMopomy oumozene3 (MHAUBUAYATBLHOE PA3BUTHE) KAMCOOU 0COOU ecmb Kpamkoe u Oblcmpoe
nosmopenue guiozenesa (AICTOPUUECKOTO PA3BUTHUS) 8UOA, K KOMOPOMY 3ma 0codbb omHocumcs. B
COOTBETCTBUU C ITUM 3aKOHOM PAaCCMOTPEHHBIE BBIIIE U MHOTHUE APYTHE MPU3HAKU, BO3HUKAIOIINE
y UejoBeKa B HAMOPHOHAIBLHOM TMEPHOJE Pa3BUTHs, MOTYT OBITh HHTEPIPETUPOBAHBI Kak
MOBTOPEHHE MPU3HAKOB MPEIKOB, MPUYEM SMOPHUOHBI BCEX MO3BOHOYHBIX KMBOTHBIX Ha paHHUX
CTagusX pa3BUTHA O0Jee CXOIHBI APYT C APYroM, 4YeM Ha 0oJjiee MO3AHUX.

UenoBek Kak BHJ HUMEET cHeuu@uueckue, MPHUCYIIHE TOJNbKO €My OCOOCHHOCTH:
NPSIMOXOXKIEHUE, MOIIHO Pa3BUTYI0 MYCKYIAaTypy HUXHUX KOHEYHOCTEW, CBOIYATYIO CTONY C
CHUJIBHO PAa3BUTBIM NEPBBIM NaNbIEM, MNOABM)XHYIO KUCTh PYKH, ITO3BOHOYHUK C YETBIPbMS
U3rubaMu, O4eHb OOJBIION MO3T MO OTHOIIECHHIO K MAacce Tela, KPYMHBIC pa3Mepbl MO3TOBOTO U
Majble pa3Mepbl JIMIEBOrO OTJeda Yepena, OYEHb [UIMTENbHBIA IEPUOJ, MPEALIECTBYIOIINM
II0JIOBOMY CO3PEBAHUIO, YWICHOPA3EeIbHYIO pedb, OOIECTBEHHBIH 00pa3 )XKU3HU. DTH OCOOCHHOCTH
CTpOEHHS U (U3UOJIOTUH YEJIOBEKA - Pe3yJbTaT 3BOJIIOLUHU €T0 KUBOTHBIX MPEIAKOB.

[To coBpeMeHHBIM MPEACTABIEHUAM, KOTOPBIE BOCXOIAT K B3risiaam Y. /lapBuHa, yenoBek
MIPOM30MIENT OT BHICOKOPA3BUTHIX 00€3bsH. JTa TMIIOTE3a, Ha3bIBaeMas CUMHUAIbHOW, UMEET Pl
momudukanmii. PaccMorpuM ofHy n3 HMX. MHOrMe HE3aBHCHUMBIE NaHHBIE DPAa3HBIX OTpacien
OMOJIOTHH TIOATBEPKIAIOT HAMOOJBINYI0 OJIM30CTh YEIOBEKa K a()pUKAaHCKUM YEIOBEKOOOPa3HBIM
o0e3psiHaM (TIOHTHIAaM), B TEPBYIO Odepelb K IIMMIaH3e. PaHHHME 3Tambl SBOJIOLUHU OOIIETo
MOHTUAHO-TOMUHUJHOTO CTBOJIA MPEACTaBICHBI ceBepOoadpUKAHCKUM ETUNTOMUTEKOM U TPYIION
JIPUOMTUTEKOB, OCOOCHHO NpeBHEHIINM appUKaHCKUM JPUONMUTEKOM W3 KeHuu, BO3pacT KOTOpPOro
npumepHo 20 miH neT. [IpenmnonararT, 4To OTACIEHHEe COOCTBEHHO TOMUHHUHOW BETBH DBOJIIOIIH
npou301LI0 He paHee 14—15 muH net u He no3anee 6 MiH JieT Ha3al. OCHOBHBIMHM TE€HCHUUSIMHU
TOMUHHU3AIMY CYUTAIOT MPSMOXO0XKIEHUE, YBEIHMUEeHHE 00beMa MO3ra, MPEX /i€ BCEro HOBOM KOPBI, U
muddepeHIMaNNI0 eT0 CTPYKTYPBI, Pa3BUTUE PYKH KaK OpraHa Tpy/a, yJUITMHEHHE MIepHojia pocTa U
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pa3BUTHS, OCBOCHHE HOBOTO CrOco0a MOBEACHMS - aJaNnTaldio K TPYIAOBOM JEATEIbHOCTH, YTO
03HA4aJo0 00pa30BaHHE MPUHIUMIHAIBHO MHOW aJanTallMOHHOW HMIIU. DBOJIOIMUS TOMUHUZ OblLIa
HepaBHOMepHOH. [lo-BUIUMOMY, CKOpPOCTh MOP(OJIOrMYECKMX HW3MEHEHHH He COBMajaia
MOJIHOCTBIO C TeMIIaMU OMOXMMHUYECKOM 3BOJIIOLMHU; HE OBUIO CTPOrOoro COOTBETCTBHS Iporpecca
MOph O YHKIIMOHAIBHOM OpraHU3aluu U KYJIbTYpPBI.

[Ipumepno 5 MiIH JeT Ha3aJd TOMHUHUIB OBUTM  MPEJACTABICHbI  JIBYHOTUMHU
YeI0BeK000e3bsIHaMH - aBCTPAJIOMUTEKOBBIMH, KOTOpBIe 4,5—1 MIIH JIET Ha3aJ JTOBOJBHO LIMPOKO
pacnipoctpanuiiuck B Adpuke, a BO3MOXKHO, U 3a ee mnpeaenamMu. B omgHoi u3 mepudepuitHbIX
HOMYJSIUI paHHUX aBCTPAJIOMUTEKOBBIX MOTJIH C(OPMUPOBATHCS MEpPBbIE MPEACTAaBUTEIN POJa
Homo, cocymiecTBoBaBIINE C aBCTPAJIONMUTEKOBBIMU HA OOJIBIIIOM BPEMEHHOM MPOMEXKYTKE, O YeM
CBUAETENbCTBYIOT Haxoaku B Kenum wu  Tanzanuu. Ilo japyrum  mpencraBiieHUsM,
aBcTpajonutekoBble ¥ Homo chopmupoBaivch HE3aBUCHMMO NpPHU KOHBEPTEHTHOM Pa3BUTHU
JBYHOTOT'O XOXKJCHMS B 00enx JHHUAX. VMckonmaemble octatku Homo (IpeBHOCTBIO OKOJIO 2 MIIH
7eT) B psane paiioHoB Bocrounoit Adpuku (Tanzanms, Kenns, Dduonus) Hepenko HaXOIAT BMECTE
C «IpaopyaUsIMU» APEBHENIIEH KAMEHHON KYJIbTYPhI 4€JI0OBEYECTBA — OJIJOBACKOM.

[IpunsaTO cunTaTh, 4TO MEPBLIM ObLT BUJ YenoBek ymenblii (Homo habilis), cMenuBmmiics
okomo 1,5 mmH ner Haszam BUAOM uenoBek mnpsmoxonasmuii (Homo erectus). B nmanpHeiimem
MPOUCXOIMIO TOCTENEHHOE pacUIMpeHue »sKojorndeckol Humm Homo, ¥ oHa mnorioTuia
HKOJIOTMUECKNE HHUIIM aBCTpajonuTeKkoBbiX. [IpumepHo 1 muH ner Hazag Homo erectus cran
€MHCTBEHHBIM IPE/ICTaBUTENIEM TOMHHHA Ha 3emie. DTOT BHJ OOHApYXMBAaeTcs B Pa3IMYHBIX
peruonax Adpuxu u EBpazun npumepno 1o 0,3 MiH Jer.

UYenosek coBpemennoro tuma (Homo sapiens) mosiBuiics He mo3anee 40 Thic. JIeT Ha3ajl.
Ero mnpeakamMu OAHM YydYeHBIE CYHMTAIOT paHHUX NPOTpeccMBHBIX HeanaepraibleB (Homo
neandertalus), a npyrue — mnpeacraBuTenell KOHKYPUPYIOIMUX BeTBed Homo, JTUHMM KOTOPBIX
pasonuuck Bcero 500 Thic. jer Hazaa. OkoHuarenbHOE (POPMHUPOBAHHE COBPEMEHHOTO THIIA
YeJIOBEeKa JAaTUPYIOT BpeMEeHEeM NpHOIM3uTeNbHO 10—8 ThIC. JIET 10 H.3., KOT/Aa OH YK€ IHUPOKO
paccenmics mo IuiaHete. Takum o0Opa3oM, pa3BUTHE OT MEPBBIX YEIOBEKOOOpa3HBIX 00€3biH K
COBPEMEHHOMY YeJIOBEKY ObLIIO OYEHb CJIOKHBIM U HE UMEJIO MPSMOJIMHEHHOTO XapaKTepa.

Cyl1ecTBYIOT pa3HOIIacHus MO0 BOIPOCY O IPEBHOCTU PACOBBIX PA3NIUYUM, TEPPUTOPUHU U
KOJIMYECTBE LIEHTPOB canveHTu3anuu. Ho OONBIIMHCTBO yYEHBIX IOJIAraeT, YTO MOCJIe paccesieHus
enunblii BuJ Homo sapiens pacmasncs Ha psj pac - reorpadpuueckux nonyisinuid. OHM pa3nudaroTcs
10 PsiAy BHEIIHUX MPU3HAKOB (LIBET KOXH, (hopma ToJIoBkI, opMa BoJioc, (hopma HOca, TYO U T.II.),
10 YaCTOTE HEKOTOPBIX T€HOB, JCTEPMUHUPYIOMINUX ONOXUMHUECKUE TPU3HAKU. OOBIYHO BBIJACISAIOT
Tpu OOJIbLIME pachl: 3KBATOPUAIbHYIO, WJIH aBCTPAJIO-HEIPOUIHYIO; €BPOA3HATCKYI0, WIH
€BPOIEONIHYI0; a3UaTCKO-AMEPUKAHCKYIO, WJIM MOHTOJIOMJIHYIO, KaXK[1as M3 KOTOPBIX B CBOIO
ouepe/b moipas3zensercs Ha 0osiee MEJIKUE pachl.

C OMONOTHYECKOM TOUKH 3PEHHUS Pa3IMyus MEXIY pacaMy HE SIBISIOTCS CYLIECTBEHHBIMU
U TpU CMEIIEHUU HE MPEMSITCTBYIOT 00pa30BaHUIO IOJHOLEHHOTO IUIOJOBUTOTO TOTOMCTBA.
OOuwmii ypoBeHb (PU3MUECKOTO M YMCTBEHHOTO pa3BUTHUS OJWHAKOB y Bcex oaeil. Ilpu stom
MPU3HAKH, JIeKaIINe B OCHOBE (JOPMHUPOBAHUS PAChl, IPU MEPEXO0JIE€ U3 OJHOrO reorpapuueckoro
paifoHa B Ipyroil N3MEHSIOTCS MOCTEIIEHHO, 0€3 Pe3KUX CKAYKOB U YaCTO MEPEKPHIBAIOTCA.

CooTHoIIEHHE NPUPOJHOTO M COIMAIBHOTO B AHTPONOreHe3e ObLI0 HEOJUHAKOBO Ha
pa3HbIX ero sTamnax. B mepBoOBITHOM 00IIECTBE TOMMHHUJ MPOTPECC COLUATBHONW OpraHM3alld B
3HAYUTENIbHOM CTENeH! 3aBUCeN OT OMOJIOTMYECKUX U3MEHEHHM YeIoBEKa U B TO e BpeMs MpoLecc
€CTECTBEHHOT'O O0TOOpa 3aBUCENl OT BO3HUKHOBEHHUS M Pa3BUTHUSA OOIIECTBEHHBIX 3aKOHOMEPHOCTEH
U CO3JIaHus KyJIbTYypHOU cpenbl. OTHOCUTENbHAS CTAOMIBHOCTh (PU3NYECKOTO TUIIA COBPEMEHHOIO
YEJI0BEKA COXPAHIETCS IPUMEPHO C CEPEIMHBI IT03IHETO NAJICOJINTA.

CuuTtaercs, 4To B COBPEMEHHOM OOLIeCTBE OTOOP BBICTYMAET KaK MEXaHU3M MOJJepKaHU
copmupoBasiieiics MOphoPyHKIIMOHAIBHOM OpraHu3aliiy B Ipeesax BUIOBOW HOPMbI PEaKIIUU
(crabunusupytomuii 0oT00p) WK Kak (akTop BHYTPUBUIOBOTO MOJUMOp(HU3Ma (AM3PYNTUBHBINA
orbop). buonorumueckoe pa3BUTHE COBPEMEHHOTO 4YellOBeKa IMPOSBISAETCS OOBIYHO B BHUJE
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pa3HOHANPABIEHHBIX M3MEHEHHH DPAa3JIMYHBIX MPU3HAKOB, a TAKXKE CTPYKTYpPHI 3a00J1€BacMOCTH,
TEMIIOB Pa3BUTHS U T.J.

B cBsizu ¢ pa3BuTHEM 3HAHUW O KU3HU Y YEIOBEKA MOSBUIACH BO3MOKHOCThH BIHUATH Ha
Hee. J/[eo B ToM, 4TO TITyOOKOE€ MPOHUKHOBEHHWE OMOJIOTMH B pa3nyHble chepbl 0OIIECTBEHHOM
JKU3HU TIOTPEOOBaIO yCUIICHUSI KOHTPOJIS CO CTOPOHBI OOIIECTBA 33 MCIOJIb30BAHUEM €€ HAYYHBIX
JIOCTHKeHHH. M3BecTHO, YTO 3adacTylo HambOojee JeHCTBEHHBIMU CPEJICTBAMH KOHTPOJIS
OKa3bIBAIOTCS  OOILENpPUHATBIE HOPMBI  Mopain. O((PEKTHUBHOCTH HOPM  HPABCTBEHHOTO
perynupoBaHusi OOBSICHSETCS CHJIOW NPUBBIYKH, TPAAULMSIMH, OObUasMH, a TaKkKe uX
YHHUBEPCATbHBIM XapakTepoM. MopanbHbIe HOPMBI Yallle BCETO HE HYXKIAIOTCS B KOHTPOJIE, TaK KaK
OHU OIUPAIOTCA HAa BHYTPEHHHI KOHTPOJb, 3JI0KEHHBIM B Jylle KaXAoro 4venoBeka. Hopmbl
MOpaIM OYEeHb TUHAMHYHBI, YYyTKO PEArupyloT Ha BO3HHUKIIME COIMalbHBIE MpoOiembl. OHH
3HAYUTENIbHO ONEPEekaloT MPaBOBbIE HOPMBL. BeposTHO, 3TO 0OBSACHSET MOSBICHUE B MOCIEAHHE
TOJIbI HOBOH cepbl MpodhecCHOHATBEHON ITUKH - OMOITUKH (OMOIOTUYECKON MM OMOMETUITTHCKOM
STUKH) [7].

Ilpeomemom u3zyuenus OUOIMUKU AGNAIOMCA OLICMPO HAKANIUBAIOUUECS OOCIUNCEHUS
ecmecmeo3Hanus, 6 nNepeyr ouepedb OuoIo2UU U MeOUYUHsl, 21Y00Koe UX UCCIed08aHue U
onpeodenenHue cmeneHu ONACHOCMU 8 HACMOoAweM U 6yoyujem npu ux NPUIOHCeHUU K Yenosexy u
oowecmsy 6 yerom. KoHedyHas 1enbp OHMOITHKH -pa3paboTka Mep MOpPAJIbHOTO, a dalie
3aKOHOJATENILHOTO XapaKTepa, KOTOpPhIE Orpaiiid Obl KaXJOro KOHKPETHOTO 4YeJIOBEeKa H
YeJIOBEYECTBO OT HEXKEJIAaTeNbHBIX MW TYOUTENbHBIX TIOCIEACTBUII BHEIPEHHS] HOBBIX H, K
CO’KaJICHHIO, HE BCET/1a JI0 KOHI[A BBIBEPEHHBIX OMOIIOTHYECKUX M METUITMHCKUX JTOCTHKEHUI.

[TepBoouepeanass mpoOiema OMOITHKHM CBsI3aHA C YIPO30M YHHUTOXKEHUS Bcex (opm
KU3HM Ha 3emiie, OTBETCTBEHHOCTH 3a KOTOPYIO HECyT HE TOJBKO MOJUTUKH, HO U Y4YCHEIE,
OCOOEHHO CIEIHAIMCTH Pa3IMYHBIX OTpacieil ecrectBo3HaHUs. Ocoboe 3HAUYeHHE OMOITHUKH
00YCIIOBJICHO TOPa3HTEIbHBIMU YCIIEXaMHU COBPEMEHHOW T€HETHKH, BHEAPEHUEM HCKYCCTBEHHOTO
OILIOIOTBOPEHUS, JIEGKAPCTBEHHBIM «B3PHIBOM», HABOJHEHHEM BHEIIHEH Cpelbl KCEHOOMOTMKAMU
(4y’KepOTHBIMHU ISl OPraHU3Ma COCTUHEHUSIMHU — TECTHUIMIaMH, TpernapaTaMu ObBITOBON XWMHH,
JICKapCTBEHHBIMHU CPEJICTBAMU U T.I1.), pa3pad0TKON HOBBIX CIIOCOOOB PETYJSLUU IETOPOKICHMUS,
MPOrPECCOM TPAHCILIAHTOJIOTHH, PA3BUTHEM BaKIIMHOMPODUIAKTUKYA WHPEKIIMOHHBIX  BUPYCHBIX
3a0oneBaHui 4enoBeka. B paMkax OMOITHKM TakKe MPHUBIEKACTCS BHUMaHHE K MpoOieMam
TYMaHHOTO OTHOIICHUS K >KMBOTHBIM, K COBEPIICHHO HOBBIM M BO MHOTOM €I[¢ HE PEHICHHBIM
npoonemam BUY-uHpexunn, NPUHYAUTEIBHOTO JIEUEHUs, BpadyeOHON TaWHBI, JBTaHA3HH
(memecooOpa3HOCTh MOANEPKAHUSL JKU3HH CMEPTEIhbHO OONBHOTO YeJIOBEKa, JOMYCTHMOCTH
HCIIOJIb30BaHUs YEJIOBEKOM €ro «IIpaBa Ha CMEPTH»), K MPOBEICHUIO HAYYHBIX SKCIEPUMEHTOB HaJ
JKUBOTHBIMU U JIIOJBMH, II€JI€COO0PAa3HOCTH TMPUMEHEHHS JOCTH)KCHUUW TEHETHUKH IS
KJIOHUPOBaHUS (KOMIMPOBAHHUS) )KMBOTHBIX U JIFOJIEH.

B mpormecce pemieHust MogoOHBIX M JAPYIHX OHMOITHYECKMX NPOOJIEM YTBEPXKIAIOTCS
OCHOBHbI€ MPUHIUIBI OMOATUKH, CPEAN KOTOPHIX Yallle BCErO YIIOMUHAIOT CIIEAYIOIIUE:

0 TOpUHIMII e€IMHCTBA JKM3HHM W OTUKH, WX TIyOOKOE€ COOTBETCTBHE U
B3aMMOOOYCIIOBIEHHOCTh. EciaM JKHM3Hb - 93TO BbICHIEE MPOSBICHUE YIOPSIOYEHHOCTH,
OpPTaHW30BAaHHOCTU B MHUPE MPUPOJIBI, TO I3TUKA €CTh BBHICIIEE BBHIPAKEHUE CHJI, IPOTUBOCTOSIIUX
Xaocy B 00IIECTBE;

¢ TpUHIMI TPU3HAHUS >KU3HU B KAa4eCTBE BBHICIICH KATETOPUU CPEAM BCEX ATHUYCCKHX
LIEHHOCTEM, MPUHIUI U3BECTHOTO rymanucta A. llIBeliniepa «1pekIIOHEHUS TTepel AKU3ZHBIOY;

{0 IPUHIUI TapMOHHU3ALMM CUCTEMbI YeJOBEK - Omocdepa, BBHIABHTAIONIMI B KadyecTBe
aKTyaJIbHOM 3aJauyu COBPEMEHHOCTH HaJIaXMBAHUE OINTUMAIbHBIX B3aUMOOTHOLICHUM MEXIy
YEeIIOBEKOM W MPHUPOAOH M TpeOyrommii OT o0ImecTBa Bce 0oJiee MONHOTO y4eTa OMOJOTHYECKUX
OCHOBAHUH COIMAIBHOTO OBITHA, MOWCKA IMyTeH mpeBpameHus omocdepbl B Hoochepy (chepy
paszyma) U mpeIoTBpalieHUs] BO3MOKHOCTH €€ YHUUYTOKEHUSI.

CoBpemeHHass OMO3THKA OCHOBBIBAETCS] HA MPHUHIIUIIE YBAXKCHUS K JKU3HHU U JOCTOMHCTBY
KQXKIO0r0 YelOBeKa, MHTEPEChl KOTOPOTO BO BCEX CIIyYasX JOJDKHBI CTaBHTHCS BBIIIE WHTEPECOB
Hayku u oOmectBa. OJHUM U3 KOPEHHBIX IIOJIOKEHUH OHOATUKH SIBISIETCA ABTOHOMHUS
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(HEPUKOCHOBEHHOCTh) TICHXHUYECKOTO W (PU3UYECKOro CTaTyca 4eJIOBeKa. 3aMEeTHM, YTO IpHU
U3Y4YeHUU TMpo0sieM OHO3TUKH TMEepeKpeIInBaOTCs HHTEpechl OMONOTUYECKUX, METUIIMHCKUX,
¢mrocopckux M OpUIUYECKUX HayK. [1o3ToMy ycrmexu B HaydyHOM M MPAKTUYECKOM DPELICHUU
po06sieM OMOATUKY B HEMAJION CTETIEHU 3aBUCT OT HaJIaXKMBAHUS TJIOJOTBOPHOTO COTPYAHUYECTBA
npeCcTaBUTENeH pa3InyHbIX 00acTeil 3HAaHUA.

1. 9 Jleknusa Ne9 B3zaumoseiicTBre Mprupo bl U OOIIECTRA.

1.9.1 Bonpocsl JieKum:

1. OcHOBHBIE CBOMCTBA U (DYHKITMOHHUPOBAHKE reorpaduueckoi 000J0UKH.
2. Uctopus pa3BUTHA reorpadguueckoir 000JI0UKH.
3. 'eorpaduueckas cpena u ri00ambHBIC TPOOIEMBI YEIIOBEUSCTBA.

Bonpoc 1. OcHoBHBIE cBOMicTBa reorpaguyeckoii 000J104KH

N3ydyenue B3auMOJEHCTBUS HPHUPOABI M OOIIECTBA - OJHA M3 AaKTyaJbHBIX MHpoOiieM
COBPEMEHHOI0  €CTECTBO3HaHMA. AHaIM3 €€ IeJecoo0pa3HO HayaTh C  PACCMOTPEHHUs
reorpauueckoii  000JIOYKM, TJA€ MPOTEKAIOT OYEHb CIOXKHBIE TPOLECCHl, MPOUCXOIUT
B3aMMO/ICIICTBHE TTOTOKOB BEIIECTBA M YHEPTUH.

leoepaguueckas obonouxa 3emau, exmouarOwas 3eMHyr0 Kopy (aumocgepy), HUdiCHue
cnou ammocghepul, euopocgepy u 6cro buocghepy, - YeroCmHas CAMOPA3BUBAIOWAACA CLONCHASA
cucmema, HAxXo00AWAACA 6 OMHOCUMENbHO HNOOBUNCHOM pagHogecuu. Bce cocTaBHBIE 4YacTh
reorpagueckoii  OOOJOYKM W TMPOUCXOMNAIIME B HEH MpoIecchl TECHO CBS3aHbl H
B3anMO00YyCIIOBIeHbI. boliee TOro, oTeNbHbIE €6 KOMIIOHEHTHI HCTIBITHIBAIOT Ha ce0e BIUSHUE BCEX
OCTAJIbHBIX KOMIOHEHTOB. DTO 3a4acTyl0 MOJHOCTHIO M3MEHSET NepBOHAYANbHBIE CBOMCTBA BCel
B3aMMO/JICUCTBYIOIIECH CUCTEMBI.

OOBIYHO CpEeNHIOI MOMIIHOCTh reorpaduyeckoil 00os0uku oreHuBaoT B 50-60 kM.
BepxHusisi ee rpaHuiia pacrnoyio)keHa B armocdepe - B Tporomnayse, T.e. MEPEeXOJHOM CIIO€ OT
Tporocdepsl Kk crparocdepe (cMm. puc. 8.3), Ha BbicoTe 8-10 KM B IPUIIONISIPHBIX MHpoTax, 10-12
KM B yMEpEHHbIX, 15-16 kM B Tpomnuueckux W 17 KM Hax skBaTopoM. HipkHsa rpaHuna
reorpaguueckoil 00OJIOYKM HAXOAUTCA B TpeAerax 3eMHOM Kopbl. EnuHOro MHeHus o ee
noJio’keHUu HeT. OJHU HCCIe0BaTeNN CYUTAIOT, YTO €€ ClIeAyeT MPOBOAUTH B pailoHe TOW YacTu
36MHOM KOpBI, TJI€ CKOPOCTb paclpOCTPaHEHHs MPOJOJBHBIX M TONEPEYHBbIX YIPYTHUX BOJH
CKauKo0oOpa3Ho MeHseTcs (rpanuiia Moxo). Jlpyrue ydeHble OTHOCAT €€ K PaCIOI0KEHHBIM BBIIIIE
JacTsAM 3E€MHOM KOpbl - K 00JacTu, B KOTOPOH NPOMCXOAAT XHUMHYECKHE U (U3NYECKHE
npeoOpa3oBaHrs MHUHEpAIbHBIX BEUIECTB MMOJ JAeWCTBHEM aTtMocdepbl, Tuapocepbl U >KUBBIX
OpraHu3MoB (K TaK Ha3bIBA€MOW 30HE THUIIEpPreHe3a). JTHU MPOLECCHl PACIPOCTPAHSIIOTCS Ha
[IyOMHY OT HECKOJIBKUX JECSTKOB JI0 HECKOJIBKHUX COT METPOB.

I'eorpaduueckass o0osiouka «BIOXXKEHa» B Ooyee MHMpPOKOoe OOpa3oBaHHE - B
reorpaduyeckoe MPOCTPAHCTBO, OKA3bIBAIOIIEE HA HEE HEMOCPEICTBEHHOE Bo3jcicTBUE [24].
CHapyxu reorpadudyeckoe MpOCTPAHCTBO ACHMMETPHUYHO OXBATHIBAET 3€MJIIO - OHO BBITSHYTO B
HarpaBieHuu, oopatnom Comuity (puc. 10.1). BHemHuii npeaen reorpaguvyeckoro mpocTpaHCcTBa
npeCTaBIsieT coOOH TpaHMIly MAarHUTHOTO TOJS 3eMIM - MarHUTOC(Epbl, KOTOpas 3aIluIaeT
reorpauyueckyto 000J0YKY OT JEHCTBUS COJHEYHOIO BETpa - IOTOKA 3apsHKEHHOM I1a3Mbl
(MOHU3UPOBAHHOTO Ta3a) M YACTUI] KOCMHYECKOTO (BHECOJIHEYHOTO) MPOUCXOXKACHUS. ITH
YaCTULIBI HAIIPABIIAIOTCS MATHUTHBIMU JIMHUSIMU MarHuTOC(epbl K T€OMarHUTHBIM IMOJIIOCaM 3eMIIH
U, YaCTUYHO TNPOHHUKAas B reorpauyeckyro 00OJOYKY, OKa3bIBAIOT CYLIECTBEHHOE BIIMSHHUE Ha
pa3BUTHE KUBBIX OPraHU3MOB. YIIbTpa(HOIETOBAs paguaIisl MepeXBaTbIBAETCSI 030HOBBIM CIIOEM,
KOTOPBII CIY)KUT BHYTPEHHEH 3ammrToil reorpaduueckoil 00OIOYKH, €€ JKUBBIX OpraHH3MOB.
JInuHHOBOJIHOBAsE paguaius (JIydd CcBeTa), CBOOOJHO MPOHUKAs B Teorpaduueckyro 000I0YKY,
obOecrieunBaeT MpoTekaHwe (OTOCHHTE3a M, CIEAOBaTeNbHO, CHaOkeHHWEe aTMochepsl M OKeaHa
KHCIIOPOJIOM.
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Puc. 10.1. Teorpaduueckoe npocrpancteo (no M.M. Epmonaesy) [24]: 1 —
3emns; 2 — nyHHada opOuTa; 3 — MaruuTonaysa; 4 — reorpapHueckoe MpocTpaH-
CTBO; J — COJIHEYHEIH BeTep

I'eorpaduueckas 060109Ka onupaercs Ha reorpaguueckoe MPOCTPAHCTBO U CO CTOPOHBI
HIOKHEW TpaHulbl (T.e. HIDKE TIpaHulbl Moxo TakXke pacronaraercs reorpapuieckoe
npocTtpancTBO). Ero BiusiHME MPOSIBIASETCS B TOM, YTO SHEPrUsi 3€MHBIX HEJp co3najia (h CO3JaeT)
HEPOBHOCTH 3€MHOIl MOBEPXHOCTH, BKJIIOYAs MATEpUKH U OKEaHWYECKHE BMAIUHBI, JUTOChEpy,
BXOJISIIYIO CBOCH BHELIHEW YacThiO B reorpaduueckyro 000104Ky. B To e BpeMst U3 3eMHBIX HEIp
B reorpaduueckyro 000JI04KY MOCTYIMAIOT XJIOPHUIHBIE PACCOJIbI, OMPEAENAIONINe XUMU3M OKeaHa, 1
T.J.

C nonstueM «reorpaduyeckas 0007I09Kay TECHO CBA3aHO MPEACTABICHUE O Ouocgepe -
00HOU U3 060104eKk 3emau, 603HUKUlel 8 X0O0e IBONOYUU NIAHEeMbl U XAPAKMepuzyiouencs
Hanuyuem dcu3Huy. IlepBoHavaIbHO TEPMUH UCHOJIb30BaANCs Jsi 0003HAYEHUS OJHOU U3 Treocdep,
BXOIIINX B COCTaB reorpauueckoil 00o0MOuYKH, HapsAxy C arMocdepolt, muTochepoi,
ruapocdepoil, HO OTIMYAIOIIUXCS OT HUX HACBIIIEHHOCTHIO )KUBBIMU OpPraHU3MaMU M MPOTYKTaMU
uX KHU3HEAeITeNbHOCTH. biaronapst paboram B.M. BepHanckoro, pacKphIBIIETO OTPOMHYIO POIb
KUBBIX OPraHu3MOB B CO3JaHMM Ta30BOTO cocTaBa arMmochepsl, (OPMUPOBAHUU OCATOUYHBIX
TOPHBIX MOPOJA, BOJ 3eMJIH U T.J., HOJ 6uocghepoli cmanu NOHUMAMb 6Cl0 MY HAPYHCHYIO 001ACb
nianemvl 3eMis, 8 KOMOPOU He MOJbKO CYUeCmayem HCUusHb, HO KOmopas 6 motu Uiy UHoOU mepe
sudousmenena unu cgopmuposana dcusnvio [6, 7]. Bo3HukHOBeHHE OMOC(hEphl - BaXKHBIA 3Tall
pa3BuTHsa reorpaduueckoil 000JOYKH, MPEAIIeCTBYIOMMN (hopmupoBaHuio Hoochepsl (cdepsl
pasyma).

B pesynbrare akTMBHOrO KpYroBOpOTa BelIeCTBa M IHEPrHMH Ha TMOBEPXHOCTH CYIIH, B
MECT€ HEMOCPEICTBEHHOTO KOHTaKTa CJOS JKU3HH U JHTOCEpbl, SBISOMEMCS (HOKYycOM
B3aUMOJICCTBUSL JKMBOTO M KOCHOTO BEIIECTBA, (OPMHUPYETCSI CBOECOOpa3HOE OUOKOCHOE
obpazoeanue - no4ea, YYaCTBYIOIIAss B OHOJOTMYECKOM KpPYTrOBOPOTE 3JIEMEHTOB CHCTEMBI
autocdepa - pacTuTebHOCT. OCHOBaTENb TEHETHYECKOTO MoYBoBeAcHUs B.B. Jloky4yaeB o6pa3Ho
Ha3bIBAI TIOYBY 3€pKajoM aHmamadra. J(edCTBUTENBHO, MOYBA SBISETCS JOCTATOYHO YYTKUM
WHAUKATOPOM IIPOLIECCOB, MPOUCXOIAMIUX B reorpaduueckoil obonouke. KopueBas cucrema
pacTeHHi MOTOMAeT U3 MOYBBI BOAY U 3JIEMEHTHl MUHEPAIbHOr0O NMUTaHusa. OOMeHy 3JeMeHTaMu
MEX1y TIOYBOM M PACTUTEIBHOCTBIO CITIOCOOCTBYIOT OOUTAIOIINE BOKPYT KOPHEH MUKPOOPTAaHU3MBI.
Ha moBepXHOCTh MOYBBI MAJAET OTMEPILIEE OPraHUYECKOE BELIECTBO HA3€MHOM YacTH PacTEHUM.
YacTsb ero, a Takxke OCTaHKHU M IKCKPEMEHTBI )KUBOTHBIX MOJHOCTHIO MUHEPATU3YIOTCS 10 MPOCTHIX
BEIIECTB IIaBHBIM 00pa3oM MHKPOOpPraHU3MaMH, KOTOPbIE MOYKHO Ha3BaTh «UMCTHUIIBIIMKAMU
MOYBHI M OUOCGEPH OT MEPTBBIX OCTATKOB OPraHU3MOB. B pe3ynbTaTe MOBEPXHOCTHBIA TOPU3OHT
MOYBHI 00OramaeTcs psaoM OMOTeHHBIX JIE€MEHTOB, 3aMMCTBOBAHHBIX PACTUTEIHHOCTHIO U3 OoJee
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IyOOKHX CJIO€B MOYBBI U aTMOC(epbl M HEOOXOAMMBIX JJIsi MUHEPATLHOTO MUTAHUS CIETYIONINX
MOKOJIEHUI OpraHu3MoB. [[pyras 4acTb MEpPTBOIO OpraHMYECKOIro BEIIECTBA MUHEPATU3YETCS He
IIOJIHOCTBIO - M3 HEE CHUHTE3UPYETCS CI0XKHOE BBICOKOMOJIEKYJIIPHOE KOJUIOMJHOE OPraHU4ecKoe
BEIIECTBO Oyporo WM YEpPHOTO IBeTa — Trymyc (meperHoi). ['ymyc oOmamaeT BBICOKOM
YCTOMUYMBOCTBIO MPOTUB PA3JIOKEHUSI U MUHEPAIU3aLUU, TTO3TOMY OH MOCTENEHHO HAaKaIUIMBaeTCs,
YTO NPUBOAUT K OOpa30BaHUIO Ha IMOBEPXHOCTH MOYBHI TEMHOIO T'yMYCOBOI'O TOpHU30HTa (OH
IPUCYTCTBYET B KaXKIOH MouBe, a B ruapochepe -B JOHHOM miie BogoeMoB). [Ipu cBoeii 6ombiioi
YCTOMYMBOCTU TYMYC BCE K€ IOJBEpraeTcsi MEUICHHOMY pasliokeHuio. [loaToMy OH CiIyXHT
MOCTOSIHHBIM HMCTOYHHUKOM JIETKOJOCTYIHBIX JJIi OpPraHU3MOB BEHIECTB W DHEPIrUU U WIPAET
UCKJTIOYUTENBHYIO pOJIb B CO3JaHMM IMOYBEHHOIO Iuiofopomus. ['ymyc sBisieTcs pe3epBOM U
CTa0MIIN3aTOPOM OPTaHUYECKOM KU3HU Onochepbl.

[Ipoueccl OMOreHHOM aKKyMYJSIIMM B TOYBE COBMEIIAIOTCS C  Ipolieccamu,
XapakTEePHBIMU JJI1 KOPbI BHIBETPUBAHMUS, B PE3YJIbTATE YETO NMEPBOHAYAILHO OAHOPOIHAS TOJIIA
MOYBOOOPA3YIONIEH TOPOABl pacuieHsAeTcss Ha Topu30HTHL. OOpa3yeTcss MOYBEHHBIM NMPOPUIbL -
XapaKTEepHBbIM IPU3HAK IIOYBBI, BBIACICHHBIN BIIEPBbIE OCHOBOIIOJIOKHUKOM ITO4BOBeAcHUS B.B.
HoxyuaeBbiM. [IpoTekarompie B TMOYBE MPOLECCHI OMPEACISIOT B CYIIECTBEHHON CTENEHHU
MpEeBpalllCHHs], MPOUCXOAAIINE B MOAMNOYBEHHBIX TOPU30HTAaX KOpHI BbIBETpUMBaHMSA. B mouBax
TOTOBHUTCSI OCHOBHOW Martepuaj, oOpasylomuid B JaJbHEHIIEM KOHTHHEHTAJIbHBIE M MOPCKHE
OTJIOXKEHHUS, U3 KOTOPBIX (POPMHUPYIOTCS HOBBIE TOpHBIE MOpoakl. bonee Toro, 3a cuer BbIHOCA U3
MOYBBl M B IEJIOM K3 KOPbl BBIBETPUBAHMS JIETKOMOJIBM)KHBIX B BOJHOH cpele 3JEeMEHTOB
o0Opa3oBanack 3HAUUTENIbHAS YaCTh COJIEH ruapocepsl.

CBoumMm cymiecTBoBaHUEM Teorpaduueckas 000109Kka o0s3aHa pa3IMuYHBIM BUIAM SHEPTHH
(3,24, 27, 28]:

Q0 OCHOBHBIE TEpPBUYHBIE BUIBI dHEPruu - Jyuucras sHeprus CoylHIA U BHYTPEHHSSA
TEII0Ta 3EeMIIH;

O BTOpUYHBIEC BUJABI SHEPTUH, SABISAIOIIUECS PE3YJIbTaTOM TpaHC()OpMalMKU NEPBUYHBIX, -
XUMUYECKasi  DHEpPrusi, MpOSIBISAIOIASACA  MPEUMYIIECTBEHHO B BHJAE  OKHCIHMTEIbHO-
BOCCTAHOBUTENIBHBIX MPOIIECCOB, U OMOreHHas, UCTOYHUKOM KOTOpOW sBisgeTcs (POTOCHHTE3 Y
pacTeHHii, XEeMOCHHTE3 y HEKOTOPBIX OaKTepuil, SHEPTUs OKHUCICHUS MPH YCBOCHHH MHUIIIH
YKUBOTHBIMH, MPOLIECCH] PA3MHOKEHUSI U TPUPOCTa OMOMACCHI;

(0 TEeXHOTeHHas DJHEpPrus, T.. DHEPrus, Co3/aBacMas 4YeJIOBEYECKHMM OOILECTBOM B
mpolecce MPOU3BOACTBA, KOTOPask COMOCTaBUMA IO BEJIMYMHE C PUPOJAHBIMH (PaKTOpaMHu.

ConHeunast paauanuss — OCHOBHOM JBUTaTelb BCEX MPUPOJHBIX IMPOIIECCOB B
reorpaduueckor obomouke. MimenHo Onmaromapsi e TEKyT pPeKH, TYIOT BETPBI, 3CJICHCIOT MOJIS...
Conneunas paauauus gaet 99,8% Bcell TemaoThl, Mmomajarouiell Ha MOBEPXHOCTHh 3emiu. Beero
28% o01ero moToka COJIHEYHOW paJHvalvy, MOCTYMAIOUIe Ha BEPXHIOK I'paHUIly aTMochepsl,
OIpeeIsAeT TEIIOBOM pEeXHUM 3E€MHOW MOBEPXHOCTU. B cpenHeM i Bcell MOBEPXHOCTH 3eMIU
ATOT MPUTOK COJHEUHOU TETUIOTHI COCTABIIAET 72 kkaj/cm? B roa. On pacxoayeTcsi Ha TasHUE JIbJIOB
U WCMapeHue BOJbI, Ha (DOTOCHHTE3, a TaKKe Ha TEIJIOOOMEH MEXIy 3€MHOW MOBEPXHOCTHIO,
aTMocepoil 1 BOJAaMU U MEX]y MOBEPXHOCTHIO U JIeKAIIMMHU MOJ HEHl CIOSIMH MOYBOTPYHTOB.
3aMeTuM, UTO MOCKOJIbKY HaJl CYIIeH MEHbIEe 00JIaYHOCTh, CIIEA0BATEIHHO, MEHBIIIEE KOITUIECTBO
paauanuu OTpaxkaercss oOJlakaMM B MHPOBOE MPOCTPAHCTBO U CyIa TMOJIY4YaeT COJHEYHOU
paawanuu OOJbIe, YeM Takas e IUIOmaah okeaHa. Ho y cymm u Oomblnas oTpaskaTelnbHAs
CIOCOOHOCTH (aIb0e10): Moaydyasi COJTHEYHOM TEIUIOTHI OOJIbIle, YeM OKEaH, CyIlla €ro OOJbIe U
oTnaeT. B urore paamanuoHHEIA GaTaHC MOBEPXHOCTH OKEaHa COCTaBIAeT 82 Kkan/cM’ B Toj, a
CyIIH - ToNbKO 49 KKan/cm? B rof.

[TpubnusurensHo 1/3 oO0miero KoJMYECTBa COJHEYHOM SHEpPruu, MOCTYMAIoUled Ha
BEPXHIOIO TpaHMIy aTMmochepsl, OTpakaeTcs B MHPOBOE MpocTpaHcTBO, 13% mornomiaercs
030HOBEIM ci10eM ctpaTtochepsl, 7% - ocranpHOI atMochepoii. CienoBaTebHO, TOIBKO MOJTOBHHA
COJIHEYHON SHEpPruM JIOCTUTaeT 3€MHOM moBepxHOocTH. Ho w3 3TON monmoBuHBI 7% oOTpakaercs
o0paTHO B MHUpPOBOE MPOCTPAaHCTBO, a eme 15%, morjomasck 3eMHONW MOBEPXHOCTHIO,
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TpaHc(OpMHUpPYETCs B TEIJIOTY, KOTOpas H3JIydaercs B Tporocdepy M B 3HAUYUTEIBHOH Mepe
oIpezieNseT TEMIIEpaTypy BO3ayXa.

N3 obmiero xKomu4ecTBa COJTHEYHOM SHEPIUH, MOCTYMAIOMIeH HAa 3€MHYIO TOBEPXHOCTH,
pacTUTENIBHOCTh CYIIM M MOpS HCHONB3yeT Il (OTOCHMHTE3a B cpeaHeM okoio 1% (B
ONTUMAJIBHBIX YCIOBHUAX YBIXHEHHUA - 10 5%), XOTS (POTOCMHTETHUECKHM AKTHBHAS DPagvalus
(KOTOpYI0O MOXHO HCIIONIb30BaTh Al (hoTocuHTe3a) cocTaBisieT mpumepHo 50% cymmapHOit
paavanMy, MOCTYNAIIEH Ha MOBEPXHOCTh 3eMiu. M3 BCero 3Toro cienyer, 4To HaxOXKICHHE
IyTeil MOBBIIEHNS UHTEHCUBHOCTH (DOTOCHHTE3A 33 CUET YBEIMUYEHMs KOJIMYECTBA MCIOJIb3yeMOn
COJIHEYHOHU HEPTUU MOXKET MPUBECTH K PELICHUIO MTPOAOBOJIBLCTBEHHOM MPOOIEMBI, CTOSIIEH repes
YeJI0BEYECTBOM.

I'eorpaduueckast 000104YKa CIIOCOOHA aKKyMyIUpOBaTh Jy4ducTyio sHepruto ColHIa,
nepeBoasi ee B uMHbIE (GopMbl. [ Hee XapaKTepHO HAJIMYME TaK HAa3bIBAEMOW TI'€OJIOTHYECKOM
NaMsTH -CJIOEB OCAJOYHBIX MOPOA, 00JaNAIONIMX OTPOMHBIM YHEPreTUYECKUM MOTECHIIMAIOM, YTO
CO3/1aeT MPEANOCHUIKH AJIS JajlbHEHIIell IporpecCHBHON BOJIIOLIMU BCEX YACTHBIX I€0000JIOUEK.
ConHeuHasi pajguanys OKa3blBaeT 3HAUMTENIHOE BIMSHHME Ha Pa3BUTHE JHUTOCQEpHl, TaK Kak
0CaZI0YHbIE MOPOJBl HECYT ClEIbl AEATENIBHOCTH OPIaHU3MOB - AKKYMYJSTOPOB COJHEYHOU
DHEPruM, a KPUCTAIUIMUECKHUE IMOPOJbI, OKa3aBILIMECS B pe3yjbTaTe IACHCTBUS BHYTPEHHHMX CHII
3eMJIM Ha €€ MOBEPXHOCTH, BKIIIOYAIOTCA B KPYrOBOPOT BELIECTB MPEXKJE BCErO IMOJ BIMSHHUEM
COJIHEYHOM paJualvu.

Brympennss mennoma 3emau UrpaeT BaKHYIO poJib B )KM3HU reorpaduyeckoil 000J104KH,
XOTSl €€ IOCTYIAeT MPUMEPHO B 5 THIC. pa3 MEHBIIE, YEM COJIHEUHOW TEIUIOThl. McTOUHHKaMu
BHYTPEHHEH TEIJIOThI BBICTYNAIOT:

O pacnazn paguOaKTHUBHBIX 3JEMEHTOB (paaus, ypaHa, Topus U 1p.). X oTHocuTenbHOE
COJIepKAHUE B 3E€MHOIl KOpe HEBEIMKO, HO aOCOJIOTHOE KOJUYECTBO HU3MEpPSAETCS COTHAMU
MUJJIMOHOB TOHH. ATOMBI PaJMOAKTUBHBIX 3JIEMEHTOB CaMOIIPOM3BOJIBHO PACIaJaloTCsl, BbIAEIASA
npu 3ToM TermioTy. OHa HakamauBajJach C MOMEHTAa BO3HHUKHOBEHHMS 3€MJIM U BO MHOIOM
omnpezensna ee pasorpeB. Tak, 1 r pagus gaer B TeueHue udaca 140 kan, a mpu nosypacnaje,
KOTOPBII NpojosmkaeTcs nmpuMepHo 20 ThIC. JIET, BBIAEISAET CTOJIBKO € TEIUIOTHI, CKOJIBKO IpU
cxuranud 500 kr kameHHoro yriig. O0miast BeMUYMHA TEIIOBOM YHEPTUHU PaAMOaKTUBHOTO pachaia
oternBaercs B 43 10'® xkan/rox;

¢ rpaBuTannoHHas nupdepeHuanms ¢ nepepacipenesieHieM MaTepraina Mo MIOTHOCTH
(YIUIOTHEHHUE) B MAHTUH U sJIpe, CONPOBOXKIAIOIIASACS BbIIEIEHUEM TEMIOThl. YacTHIbl, KOTOpbIE
ObUIM HEIUIOTHO «yIaKOBaHBD» MpU OOpa30BaHMHU HAIEH IUIAHETHI, MepeMenasch K ee LEeHTPY,
peoOpa30BHIBAIOT MOTEHIUAIBHYIO SHEPTHUIO B KHHETHYECKYIO U TETJIOBYIO.

B mpenenax reorpaduueckoil 000J0YKH JI€HiCTBHE TPaBUTALMU YCHIIMBACTCSA, TaK Kak
BEIIECTBO 3[I€Chb CYILIECTBYET B Ppa3HbIX arperaTHbIX COCTOSHUAX (TBEPAOM, KHUIKOM U
razoobpasHom). [ToaToMy TeKTOHHYECKHE MPOIECCHl MEPEeMELICHUs 3eMHOM KOpbl Haubosee sSpKo
MIPOSIBIISIIOTCS HA TPaHUIIE pa3HBIX cep — aurocheprbl u aTMochepsl, TUTochepsl U TUAPOChEpHI.
Ecnu B utocepe JaBIeHHE BO3pAcTaeT PaBHOMEPHO B cpenHeM Ha 275 atm Ha 1 cM? Ha 1 kM
rI1yOuHBI, TO B OK€aHE OHO BO3pPAcTacT BTPOE MEUIEHHEE, a JaBJIEHHE BO3JyXxa B arMocdepe 1o
CpaBHEHHMIO C JHUTOC(epoil W ruapocdepoir HUUTOXKHO. CHiIBI TITYOMHHOW SHEPIUU BBI3BIBAIOT
TOPU30HTAJIBHBIE TEPEMEIIEHUS JUTOCPEPHBIX IUINT, MOAHATUS U OIYCKAaHUS MAaTEepPHKOB,
OTCTyNaHHE U HacTynaHue Mopeil. BHyTpeHHs )KU3Hb 3eMIIM IPOSBISAETCS B BUJIE 36MIIETPSICEHUN
U M3BEPKEHWH BYJKAHOB, a TaKXe TIei3epoB (MCTOYHMKOB, INEPUOJUYECKH BBIOPACHIBAIOIINX
(doHTaHBI rOpsiYEH BOJIBI U T1apa).

Hawnbonee mHTEeHCHBEH OOMEH BEIIECTBA W JHEPrHUU B JaHAMA(PTOOOpa3yroIIeM Cioe
reorpaduueckoii 0005104ku. MOIIHOCTH 3TOTO CIOSI OlleHWBaeTcss BenuunHod ot 30—50 M B
MOJSIPHBIX MYCTBIHAX A0 150-200 M B 30HE BIQKHOTPOMHYECKUX JIECOB (THIJICH); B OKEaHE OH
BKJIIOYAET BCIO Touly runapocdepsl. JlanmamadTooOpasyronmii ciaoif XxapakTepu3yercsi Hanbosee
TECHBIM TPSAMBIM KOHTAKTOM BCEX KOMIIOHEHTOB TIeorpauueckoil 000I0YKH IOJ BIUSHUEM
sHeprun ConHIa, BHYTPEHHUX CWJI 3emiid (B TOM 4YHCIE M CHIBl TSKECTH) M JAEATEIbHOCTH
YeJI0BEKA.
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OnHoil M3 BaXHBIX OCOOCHHOCTEHW reorpaduyeckoil  00OJOYKHM  SIBISETCS  €e
eeoepaghuueckas 30nanvHocmo. IlpenctaBineHus O HEW TOSBUIUCH €IIe B aHTHYHOW [ 'perum.
Konnernius reorpadudeckoii 3oHanbHOCTH ObuTa 060ocHOBaHa B.B. Jloky4yaeBsiM B 1899 T.

HepaBHomepHoe pacnpenesieHe COTHEYHON paJraliiy MO MOBEPXHOCTU 3€MIJIM MIPUBOIUT
K BO3HUKHOBEHUIO KJIMMATUYECKUX IOSICOB, IJIS KaXKJIOTO U3 KOTOPBIX XapaKTEPHBI ONpEEICHHbIE
pUpoOIHbIe Mpolecchl. Ha X 0CHOBE BBIAETSIOT 2eocpaghuueckue nosca.

OObruHO TOBOpAT 0 13 reorpaduyeckux mosicax: OIMH OSKBaTOPUAIbHBIM, JBa
cyoskBatopuanbHbix (B CeBepHoM wu  FOkHOM  mosymapusix), JBa TPOMHYECKUX, JIBA
CyOTpONHNYECKHX, JIBa YMEPEHHBIX, 1BA CYOMOJSAPHBIX (CyOapKTHUECKUH U CyOaHTapKTHUECKUI) U
JIBa TOJISIPHBIX (APKTUYECKUM M aHTaApKTUYeCKuii). Jlaske cam mepedeHb Ha3BaHUI CBUJIETEILCTBYET
O CHUMMETPUYHOM pACIOJIO)KEHHH TIOSACOB 110 OTHOLIEHMIO K DJKBaTropy. B KaxIoMmM u3 HuUX
npeolbyiajaloT  OMpeNeleHHble BO3AYIIHbIE Macchl. JlJis  AKBAaTOpUAIbHOTO, TPOMHUYECKOIO,
YMEPEHHOT0, apKTUYECKOT'0 MOSICOB XapaKTEePHbI COOCTBEHHbIE BO3AYIIHBIE MACChI, a B OCTAJbHBIX
nosicax IMOMEPEMEHHO TOCMHOJCTBYIOT BO3AYLIHbIE MacChl COCEIHUX Treorpapuyeckux mosicoB. B
JeTHedl mosoBUHE roga B CeBepHOM MONYyHIApUU TOCIOJACTBYIOT BO3AYIIHBIE Macchl U3 Oojee
I0’)KHOTO T10sica (a B FOkHOM, HAa000poT, U3 OoJIee CEBEPHOTO), B 3UMHEH MOJIOBHHE TO/1a - U3 0oJee
ceBepHoOro nosca (a B FOxHoM nonymapun — u3 6ojiee 105KHOT0).

upoTtHbie reorpaduueckue mosica Cyx HEOAHOPOIHBI, YTO ONPEAEIAETCS MPEXkKIAE BCETO
TEM, B KaKOM pallOHE - NPUOKEAHWYECKOM WJIM KOHTUHEHTAJIBHOM - OHHU HaXOZSTCS.
[Tprokeannyeckue paiioHbl Jy4llle YBIAXKHSIOTCS, a KOHTHUHEHTaJbHbIE, BHYTPEHHHE, HANPOTUB,
Oosee cyxue, Tak Kak 3/1eCh BIMSHUE OKEAHOB IOYTH HE omrymiaercs. Ha 3ToM ocHOBaHMHM mosica
JeNATCS Ha MPUOKEaHNYEeCKNEe U KOHTUHEHTAJIbHBIE CeKMOopbl.

Haubonee HarnsgHO CEKTOPHOCTH BhIpRKEHA B YMEPEHHBIX U CYOTPONMYECKHX MOsicax
EBpasunm - KOHTHMHEHTE MAaKCHUMAJIbHBIX pa3MEpoB. 3Jech BIaXHbIE JIECHbIE JaHAIIAPTHI
MPUOKEAHNYECKUX OKPaWH M0 Mepe ABUKCHHSI B TITyOb MaTepHKa CMEHSIOTCS CYXUMHU CTEITHBIMU, a
3aTeM NOJYMYCTBIHHBIMM M IYCTHIHHBIMU JaHAmAapTaMl KOHTUHEHTAIBHOIO CeKkTopa. MeHee
YEeTKO CEKTOPHOCTH MPOSIBIISECTCS B TPOIHMUECKOM, CyOIKBATOPHAIHLHOM U SKBATOPHAILHOM IOSICAX.
B Tpomukax BbIensioTCs Bcero ABa cektopa. Ilaccatel (ycToiuuMBBIE Ha MPOTSHKEHUH Toja
BO3/yILIHbIE TEUEHUS HaJl OKEAaHAMM) MPUHOCIT OCAIKH TOJBKO Ha BOCTOYHBIE OKPAaWHBI IOSICOB,
I/l pacIpOCTpaHEHbI BIA)KHbIE TPOMMUYECKUE jieca. Bo BHYTpEeHHUX M 3amaJHbIX pailOHAaX CyXOii,
JKAPKUI KIIMMAaT; Ha 3aMaJIHBIX TOOEPEkKbX MYyCTHIHU BBIXOJAT K caMoMy okeaHy. Ilo aBa cexropa
BBIJICTISIIOT TaKXKe B 9KBAaTOPHAIILHOM M CyO3KBAaTOpPHAILHOM MosicaXx. B cy0sKkBaTopHaibHOM - 3TO
MOCTOSTHHO BJIQXKHBIN (BOCTOYHBIN) C JIECHBIMH JIAaHIA()TaMU U CE30HHO BJIAXKHBIN (BKIIIOUAET BCIO
OCTaJIbHYIO 4acTb), 3aHATBHIM PEIKOJEChsIMH M CaBaHHaMH. B sKBaTOpuanibHOM Tosce Oobluas
4acTb TEPPUTOPUU OTHOCUTCSH K IIOCTOSHHO BIJIQXXHOMY CEKTOPY C BIQXKHBIMHU «I0XKIEBBIMU»
JecaMM W JIMIOb BOCTOYHAas nepudepuss — K CE30HHO BIAKHOMY, TI€ pPaclpOCTPaHEHBI
IIPEUMYILIECTBEHHO JINCTONAAHbIe Jeca. Camas pe3Kasi «CEKTOpHas TpaHUIa» IPOXOJUT TaM, I'/le Ha
MyTH BO3/YIIHBIX MacC BCTAIOT TOpHBIC Oapbepbl (Hampumep, Kopaunsepsl B CeBepHOIt AMepuKe
Annet B FOxHOI). 31ech 3anaHble TPHUOKEAHUYECKUE CEKTOPHI OTPAHMUYEHBI Y3KOU MPUOPEIKHOM
MOJIOCOM PaBHMH U MPUJIETAIOIIUX TOPHBIX CKJIOHOB.

CekToppl TOApa3NENAOTCS Ha Oojlee MeNKUe eIUHUIBI - HPUpPOOHble  30Hbl,
pa3IuyaoIrecs MO COOTHOIICHUIO Tella U BJIAard, Tak Kak OJUHAKOBOE KOJUYECTBO OCAIKOB,
Hanpumep MeHee 150-200 MM B roj1, B TYHJpax MOXKET MPUBECTH K Pa3BUTHIO OOJIOT, a B TPOMHKAX
- K )OpMUPOBAHUIO MTYCTHIHb.

Ecin B ocHOBe peneHuss MaTEpUKOB Ha I0sica JIEKAT NPEXKAE BCETO pPa3IUuus
paAMallMOHHBIX YCIOBUH Ha 3€MHOW MOBEPXHOCTH, TO B OCHOBE JI€JIC€HMSI Ha 30HBI - Pa3IAYMs
panuanoHHoro OanaHca W TOJOBBIX CYMM OC3JKOB, T.C. YBJIQXHEHHE 3€MHOI MOBEPXHOCTH.
CoOTHOIIIEHHE TEIJIOTHl M BJIATHM BhIpakaeTcs (popMysioN paaualiMOHHOTO MHEKca cyxocTu [11,
24, 28]:

Ir =R /(Lr

rne R - rogoBoi pajMaliMOHHBIA OajJaHC MOBEPXHOCTH, T.€. MPUXOJ — PACXOJ] JTyYHCTOM
SHEPTHU CONHEYHON pajualuu, KKaa/cM?; L - rofoBasi CKphITas TEIIOTa UCTIApEHus, KKal/CM ; 2 -
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rojloBas CyMMa OCajKoB, T/cM’. PaauanuoHHblii GanaHc R MOBEPXHOCTH CYIIM YMEHBIIAETCS OT
5KBATOpA K TIOTIOCAM: HAa HKBATOpE OH cocTaBisieT okono 100 kkan/cm? B rof, B paiione CaHKT-
I[lerepOypra - 24 kkan/cm? B rox (puc. 10.2). MHAEKC CyXOCTH HEOCTATOUHO MOHO XapaKTEPU3yeT
reorpaduueckue 30Hb1. OIHO U TO ke €ro 3HaYeHue, Kak BUAHO U3 PUCYHKA, TUITMYHO Ui Pa3HbBIX
NPUPOJHBIX 30H: W JJs Talrd, W g IIUPOKOIMCTBEHHBIX JIECOB YMEPEHHOIO mMosica, W JUIs
JKBATOpPHANBHBIX JiecoB. [loaToMy yueHble MBITAIOTCS HaAWTH Oojiee  yYHUBEpCaJbHBIE
XapaKTEPUCTHKH reorpaduueckoil 30HaIbHOCTH.

[Ipy nBUXKEHHHM OT MOJIIOCOB K 3KBAaTOPY Ha MaTepukax, B ocoOeHHocTH B CeBepHOM
HOJIYIIAPUH, HEKOTOphIe OOIINME CBOMCTBA MPHUPOIBI MEPUOJUUECKU TOBTOPSIOTCS: 3a Oe3necHOn
TYHIIPOH CJENYIOT K IOTY JIECHBIE 30HBI YMEPEHHOrO I05ica, 32 HUMHU - CTEMU U MYCTHIHU
YMEPEHHOT0, CyOTpOMMYECKOr0, TPOMYECKOTO TOSCOB, Jajiee — Jieca SKBAaTOPHUAIBHOTO IOsica.
JTa 3aKOHOMEPHOCTh ObLTAa OTpa’ke€Ha B MEPHUOJUUYECKOM 3aKOHE 30HAJIbHOCTH, COTJIACHO KOTOPOMY
ocHOBY nuddepenuanum reorpaguaeckoil 000I0YKH COCTABIISIOT:

{ KOJIMYECTBO MOTJIOLIAeMON COJIHEYHOU SHEPTUH, BO3PACTAIOLIEE OT MOJIIOCOB K IKBATOPY
U XapaKTepH3yeMoe TOI0BBIMU BEIMYMHAMH PAJAUAIMOHHOTO OajlaHca 3eMHOW MOBEPXHOCTH;

Iosc R, kxan/eM’ 200 100 50

> 20
OKBATOPHANBHBIH Tunen
80 o e ; it . Crok
“ . Lu AL / 1 cm/ron
Cybaksarop 70 MyccorHble |/ qpaying /
Tponmueckuii 60 1. n‘cca “_: / Penxomeces / | ;; R
Cybtpommyeckuii 5() CNGT‘i?Om{qecme Kyﬁmpmmr{ } HOJ‘iYTT)'CTbI‘:H : Crcny
% 1 ncca—-r[pcp}m /’ T /{ g
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PanHalHOHHEIH HHIEKC CYXOCTH

Puc. 10.2. T'padux reorpaduyeckoit 30HaNEHOCTH cymy CeBepHOTO MONyIIa-
pus [24, 28]
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Puc. 10.3. IleproanyeckHii 3aKoH reorpaduyeckoil 30HATBHOCTH (AHAMETPHI
KPY/KKOB MPONOPLHOHATEHBI OHOOrHYeCKoi MpoayKTHBHOCTH NanmmadgTos [97])

{ KOJIMYECTBO MOCTYMAOIIEN Baru, XxapakTepu3yroleecs: TOA0BEIMH CYMMaMHU OCaJIKOB;

149



(0 COOTHOIICHHWE TEMJOThl W BJAard, TOYHEE, OTHOIIEHUE pAJAMAIMOHHOrO OalaHca K
KOJIMYECTBY TEIUIOThI, HEOOXOAUMOMY JJIsl UCHIAPEHUs TOAOBON CYMMbBI OCaJKOB, - paaralliOHHbIH
UHJIEKC CYXOCTH.

3aKOH MEPUOAUYHOCTH MPOSBISETCS B TOM, YTO BEIMUMHBI MHACKCA CYXOCTH MEHSIOTCS B
pa3HbIX 30HaX oT 0 70 4—5, TPUXKIBI MEXAY MOJIIOCAMH M 3KBAaTOPOM OHHU OJIM3KH K €AMHHUIIE -
STHUM 3HAYEHUSM COOTBETCTBYET HaMOOJbIIas OUOIOruYecKas PO IyKTUBHOCTD JJaHAMA(TOB (pucC.
10.3).

Jlanowagmer - 6onee MeNKUe eIUHULBI TI0 CPAaBHEHHUIO C MPUPOJHBIMHU 30HAMHU, CIYXKaT
OCHOBHBIMH  siueiikamu reorpaduueckoit oOonouku. [lo MuKpokIMMary, MUKpopenbedy,
MOYBEHHBIM MOATUIAM JaHAMAPTHl MOAPa3IeNaloTcs Ha ypouulla U Jajnee Ha (auuu, KOTopble
OTIUYAIOTCS OT OKPYXAIOMINX. ITO MOKET ObITh KOHKPETHBINA OBpar WM XOJIM U UX CKJIOHBHI, JIec,
noJie u T.1.

Pacnionoxenne reorpaduueckux MOSICOB M 30H HAa 3E€MHOH Cylle MOXXHO YSCHUTH,
0o0paTUBIINCh K THUIIOTETMYECKOMY OJHOPOJHOMY DPAaBHHHHOMY MAaTEpHUKY IUIOIIA/IbI0, PAaBHOU
owmaau cymu [28, 33]. Ouepranue 3Toro Marepuka B CeBepHOM MOJYIIAPUU — HEUYTO CpPEIHEe
Mexay CesepHoil Amepukoil m EBpasueit, a B KOxHoM - Heuto cpemnHee mexnay HOxHou
Awmepukoii, Appuxoii u ABctpanueii (puc. 10.4). HaneceHHble Ha ’TOM TUIIOTETUYECKOM MaTEpUKE
IpaHuLbl TeorpadUyecKuX MOsICOB U 30H OTPa)KaloT T€HEpaIM30BaHHbIE (CpeHNE) KOHTYPBl UX Ha
paBHUHAX peaNbHBIX MaTepUKOB. Ha3BaHUS MPUPOIHBIX 30H JAaHBI MO0 PACTUTEIHHOCTH, TaK KakK B
OJIHUX U TeX K€ MPUPOJHBIX 30HaX Ha Pa3HbIX MATepUKAX PACTUTENbHBIM MOKPOB UMEET CXOTHBIE
yepThl. OHAKO Ha pacIpelelieHHe PACTUTEILHOCTH OKa3bIBaeT BIUSHUE HE TOIHKO 30HAIBHBIN
KIIUMaT, HO W Jpyrue (akTopbl - HSBOJIONMS MaTEPUKOB, OCOOEHHOCTH TOPOJ, CJararoiiux
MIOBEPXHOCTHBIE TOPHU30HTHI, M, KOHEYHO, NEATEIHHOCTh YENOBEKA. 3aMETHM, 4YTO CTPYKTypa
MOSICOB U HAaOOp MPUPOJHBIX 30H YCIOXKHAIOTCS OT apKTHYECKHX PallOHOB K 3KBaTtopy. B aTom
HANpaBlieHUU Ha (OHE YBEIMUYUBAIOMIETOCS KOJIMYECTBA COJHEYHOM pagualiii B YCIOBUSIX
YBJIQKHEHUSI BO3PACTAIOT PETHOHAJBHBIC PA3IUuMsi. ITUM OOBsICHsAETCA Oosee pa3HOOOpa3HBIN
XapakTep JaHmapToB B TPONMUYECKUX MIMPOTaX. B TONSPHBIX palloHaX TpPU MOCTOSHHOM
nepeyBIakKHEHNUH, HO HEIOCTATOYHOM KOJIMUYECTBE TETJIOTHI 3TOT0 HE Ha0II01aeTcsl.

Ha nanpmadgTHyro CTpyKTypy Treorpaduueckoil 0O0OJIOYKM TMOMHMO KIMMAaTHYECKUX
(bakTOpoB BIMSIOT pa3/iMyus B CTPOCHUM 3€MHOM MoBepxHOcTH. Hampumep, B ropax oTuYeTIMBO
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Puc. 10.4. Cxema reorpa)uyeckux MoscoB H OCHOBHBIX 30HAIBHBIX THIIOB
naHamadTOB Ha THIOTETHYECKOM MaTepHke (pasMepsl H300paKeHHOro Marepuka
COOTBETCTBYIOT OJIOBHHE IUIOIIAM 3eMHOH CyIIH, KOHDUTYpalHs ~ ee pacroo-
JKEHHIO IO LIHPOTaM): | — FpaHHIlE] MOACOB; 2 — rPaHHLEI 30HAIBHEIX THITOB JIaH]I-
wadToB; 3 — TEIUIBIE TE€YEHHUA;, 4 — XOJOIHbIE TEYEHHH; J — rOCIOACTBYIOIIHE

TOJHOXKMI K BepIIMHaM, “CTPEL O~ IPaniiisl cexropon

BaxxHoit 0c00eHHOCTBIO reorpaduueckoil 000I0UYKHY SBISETCS €€ aCUMMETPHS. BhIIensioT
CIEAyIOLrEe BUAbl aACUMMETpHH [24]:

¢ monspHas acummetrpus. OHa BBIpaXKAeTCs, B YaCTHOCTH, B TOM, uTo CeBepHOE
nonymapue Oosjee MmartepukoBoe, yeM IOxnoe (39 u 19% mnomaau cymm). Kpome Toro,
pasznu4aroTcs reorpaduueckas 30HATBHOCTh BRICOKUX MHpoT CeBepHOro u KOxkHOTO monymapuii u
pacnpocTpaHeHue opranusmoB. Hampumep, B HOxHOM monymapum HET HMEHHO TexX
reorpapuueckux 30H, KOTOPHIE 3aHMMAIOT CaMble OONbBIIME MPOCTPAHCTBA HA MATEPUKaX B
CeBepHOM MOJTYIIAPUU; HA MPOCTPAHCTBAX CylId M okeaHa B CeBepHoM M FOkHOM mosymapusx
OoOWTAIOT pa3HbIe TPYMIMBl KUBOTHBIX W NTHI: IS BBICOKUX IMHUPOT CEBEpHOro MOTyIIapus
XapakTepeH Oenblii MeBeb, a ISl BBICOKUX MHpOT FOxkHOro nonymapus - nuHreuH. [lepeuncnum
elIe psii MPU3HAKOB MONSIpHON acummeTpuun [28, 33]: Bce 30HBI (TOPU30OHTAIBHBIC M BBICOTHBIC)
CIBUHYTHI K ceBepy B cpeaHeMm Ha 10°. Hampumep, mycThIHHBIA TOsic pacnosiokeH B FOxHoM
nojymapuu Ommxe K d3kBaropy (22° r.m), uem B CeepHom mnomymapun (37° c.mn);
AHTUIMKJIOHAJBHBIN TOSIC BBICOKOTO NaBiieHus B KOxHOM monmymapun pacrosokeH Ha 10° omke K
sKkBaropy, yeM B CeBepHOM mnouymapuu (25 u 35°); Oonblas 9acTh TEIUIBIX OKEAHUYECKUX BOJ
HaIpaBIIseTCs U3 dKBaTOpUalbHBIX MHUPOT B CeBepHoe, a He B IOkHOE momymiapue, MO3TOMY B
CPEeIHUX U BBICOKHX IMHpOTax Kaumar CeBepHOTo nonyiapus Teriee, uem KOkHoro;
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¢ acuMMeTpHsI MATEPUKOB U OKEaHOB. 3eMHasl IOBEPXHOCTH MOCTICHA MKy MaTEPUKAMHU
1 okeaHamu B oTHomeHuu 1:2,43. Ilpu 3TOM y HUX ecTh MHOTO oOmiero. M Ha cymie, U B OKeaHe
TOCIIO/ICTBYIOT BCE TpU THIA BelIecTBa, Ha3BaHHbIe B.J. BepHaackuMm KOCHBIM, OMOKOCHBIM H
KUBBIM. Tak, KOCHOE BELIECTBO OKEaHa -3TO OKEaHWYEeCKasi BOJIa C PACTBOPEHHBIMU B HEM COMSIMU U
MEXaHUYECKUMH B3BECSAMH, W HEKOTOpPbIE W3 HHUX CIYKAaT OCHOBOW NHUTAaHUSA PACTUTEIbHBIX
OpPraHWU3MOB, KaK IMOYBbI MAaTEPUKOB. 1 B OKeaHWYeCKOW, 1 B MAaTEPUKOBON YaCTIX reorpaduaeckoit
00O0JIOYKM JKUBOE BEIIECTBO COCPENOTOYEHO TJaBHBIM O00pa3oM B MPUIIOBEPXHOCTHOM CIIOE.
Paznuuus GuoMacc M HMX MNPONYKTUBHOCTH Ha Cylle W B OKeaHe OuYeHb 3HauuTeldbHbL. Ha
KOHTHHEHTAaX MpeoOIaaoT pacTeHHsI, a B OKeaHe - )KHUBOTHBIE. bBrioMacca okeaHa COCTaBIIsSIET BCETO
0,13% cymmapHOil OmoMacchl JKHMBBIX OpPraHM3MOB IUTaHETHl. JKHBOE BEIIECTBO IUIAHETHl B
OCHOBHOM COCPEIOTOYEHO B 3€JIEHBIX pACTEHMAX CYIIM; OPraHU3MOB, HE CIIOCOOHBIX K
dorocuntesy, MeHee 1%. Ilo koanuecTBy BUAOB CYyXONMyTHBIE )KUBOTHBIE COCTABIAIOT 93% oOmiero
KOJIMYEeCTBAa BHUJIOB. 10O K€ COOTHOIICHUE XapaKTEpHO Ijisi pacTteHud - 92% cyxonyTHbeIX U 8%
BOAHBIX. [10 uncity BUOB pacTeHHs COCTABIISIIOT OKOJIO 2 1%, )KMBOTHBIX - MpUMEPHO 79%, XOTS 1O
O6uomacce 1015 KUBOTHBIX - 1% Bceit 6momaccs! 3emnu. B obmem ciyuae JI.A. 3enkeBruY pazinuyan
TPU TIUIOCKOCTH CHMMETPHUHM - aCHMMMETPUM OKE€aHa W CYyIIM W COOTBETCTBEHHO TPHU THIMA
CUMMETPHUU: 3KBATOPUAIbHYIO IIJIOCKOCTh; MEPUIUMOHAIBHYIO IJIOCKOCTb, MPOXOMSIIYIO0 uepes
MaTepUKH ¥  BBIPAKAIOIIYI0 CXOJCTBO LIE€JBIX OKEaHOB, MEPUIUOHAIBHYIO TIIOCKOCTb,
pPa3AENSIONIYI0 KaKIbI OKeaH Ha BOCTOYHYIO M 3aMaJHYyI0 4acTu. Te ke MIOCKOCTH CUMMETPUU
MOKHO BBIJICIMUTh U JUIsI MAaT€PUKOB: SKBATOPHATIBHYIO IIOCKOCTb, KOTOpas IMOAYEPKUBAET MX
MOJISIPHYIO aCUMMETPHIO; IIOCKOCTH BJIOJIb MEPUAMOHAIBHBIX OCEH OKEaHOB, KOTOPhIE OTMEUAIOT
WHAUBHUAYalIbHbIE OCOOEHHOCTH MAaTEepPUKOB; IUIOCKOCTH IO MEPHAMOHANBHBIM OCSM MaTEpUKOB
(EBpazun, Adpuxku u T.1.), KOTOpHIE MOMYEPKUBAIOT, HAMPUMEP, Pa3IUYUS MYCCOHHBIX -
BOCTOYHBIX U 3aI1aJIHBIX - CEKTOPOB MAaTEPUKOB.

HaubGonee o6mue cBoiicTBa Treorpaduyeckoil OOOJOYKH OMPENEeNsIFOTCS €€ MAaccow,
SHEPTrHe M UX KpyroBoporoM. OyHKIIMOHUpPOBaHWE reorpaduueckoi 000JI0YKH OCYIIECTBIISICTCS
HOCPEICTBOM  OOJBIIOTO KOJIMYECTBA KPYrOBOPOTOB BEIIECTB M JHEPruii, oOecrneynBaeT
COXpaHEHHE OCHOBHBIX €€ CBOICTB Ha MPOTSHKEHUU 3HAYUTENBHOIO BpPEMEHH, OOBIYHO HOCHT
PUTMHUYECKHH (CYTOUHBIM, TOJOBOM M T.J.) XapakTep M HE COMPOBOXKIACTCS €€ KOPEHHBIM
U3MEHEHHEM. YCIIEIIHOE B3aUMOJICHCTBUE YEJIOBEKa M TMPUPOAbl BO3MOXKHO MpPHU MOHUMAaHHUU
CYIITHOCTHU ATOr0 (YHKIIMOHUPOBAHHUS, TaK KaK YIpaBIECHUE UMH TIO3BOJIUT COXPAHUTH CTAOMIIbHYIO
reorpaduueckyro ooonouky [1,3, 11,20,24,27,28,33,35].

BemectBo reorpaguyeckoii 000JIOUKM W €ro JHEPrusi UMEIOT 3€MHOE M COJHEYHO-
KOCMHUYECKOE TMPOUCXOXKACHUE. B3amMomeicTBHE KOMIIOHEHTOB Teorpaduyeckoil 000J0UKH
OPOMCXOTUT TMyTeM OOMEHa BEUIECTBOM M JHeprueil B (opme KpyroBOpPOTOB pa3iIMYHOIO
MacimTaba. DHepreTudeckuii 0anaHc reorpadudueckoit o6omouku paccmorper B § 10.1, moatomy
3/1eCh OCTAaHOBHMCS Ha OajlaHCE BEIIEeCTBA M APYTrUX BAXKHBIX JJs reorpaduveckoil 000s0uku
nuKIn4eckux rmpoueccax. OOBIUHO 100 Kpy2o8OpomoMm eeujecms NOHUMAIOM NOSMOpAuUecs
npoyeccvl npespaweruss u nepemeweHuss 8eujecmea U Hepeuu 8 npupooe, umelowue bonee unu
MeHee YukIudeckul xapakmep. ITH TPOLECCH CIEAYEeT XapaKTepu30BaTh KaK IMOCTYMATEIbHBIE,
MOCKOJIBKY MPHU PA3IUYHBIX NPEBPAILICHUSX B MPUPOJAE HE MPOUCXOIUT IOITHOTO MOBTOPEHUS
IIUKJIOB, BCET/Ia MPUCYTCTBYIOT T€ WJIM MHbIE U3MEHEHHs B KOJUYECTBE U COCTaBe 00pa3yroIIMXCs
BELIECTB U SHEPTUHU.

B cBs13u ¢ HENMOMHOM 3aMKHYTOCTBHIO KPYTOBOPOTOB BEILIECTB KOHIEHTPALIMS TE€X WJIM MHBIX
DJIEMEHTOB MEHSIETCS B MacmTabax TeoJOrHYecKoro BpeMEHH, HampuMmep B arMmocdepe
HAKaIlJIMBAIOTCsl OMOTEHHBIE a30T U KUCIOPOJ, B 3eMHOM KOpe - OMOreHHbIE COSAMHEHUS yIiiepo/ia
(HedTh, yromb, M3BECTHSIKM). B pa3HBIX YaCTAX IUTAHETHI CKAIUTUBAIOTCSA (MPU H3BEPKEHUU
BYJIKAHOB WJIM B COCTaBE€ METEOPUTOB U KOCMUYECKOW MBLIM) M PACCEUBAIOTCS BOJOPOJI, KEJE30,
Me€/b, HUKEIIb.

KpyroBopor BemiecTB B mpupoje BKIOYaeT B cels mpouecchl MpeodpazoBaHUs
MPOCTEHIINX MHHEPAIBHBIX U OPraHOMHHEPAIBHBIX BEIIECTB B 0O0JIE€€ CIOXKHBIC COSAMHECHMSI, UX
nepeMenieHne, AaabHEHIIyI0 AeCTPYKIHIO ¢ oOpa3oBaHueM HpocThiX (opm. Tak, exeronHo us
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MupoBoro okeana ucrnapsercs 6oiee 450 Thic. KM> BOJIBI U IIPUMEPHO CTOJIBKO K€ BO3BPAIIAETCS B
BUJE aTMOC(EpHBIX OCagKOB M cToka. OgHAKO 3/4eCh NPOSBISETCS HEMOJIHAsS 3aMKHYTOCTh
KPYroBOpOTa BOJIBI: BOAA aTMOC(EPHBIX OCAJKOB MOXET CBS3BIBATHCS B PE3yNbTaTe Pa3IUUHBIX
peakuuMii WM TOrpY)KeHHMs B TOJIIY 3eMJM; 4acThb BeIeCTBAa 3eMJHM, B TOM YHCJIE BOJa,
HEMPEPbIBHO YXOAMT B MEXKIUIAHETHOE MPOCTPAHCTBO M3 BHEIIHHUX CJIOEB aTrMochepsl, Ie
CKOPOCTh Ta30B HAYMHAET MPEBHIIIATh KPUTHIYECKYIO (TTEPBYI0 KOCMUUYECKYI0) CKOPOCTh. B 001mem
cllyuae OLIGHUTh NOJHBIM OajaHC BemlecTBa (COOTHOIICHHWE MEXIY IMPHUXOJOM H PacXOI0M)
reorpaduyueckord 000JOYKH JTOCTATOYHO CJIOkHO. Ho mpenmomaraercs, 4Yro 3TOT OaiaHC
MOJIOKHUTEIBHBIH, T.€. B Teorpaduyeckoii 000104Ke BEIIECTBO HAKATIMBACTCSL.

BemectBo kaxxmoi gacTHOM 000J109kH (Tuapocdepbl, arMocdepbl U mp.) TPUCYTCTBYET B
JpYruX 4acTHBIX obOosioukax. Hampumep, BoJa MpONUTHIBAET TOPHBIE MOPOJbI, a BOJSHBIC Maphl
PUCYTCTBYIOT B aTMocdepe. boree Toro, siBieHUs U MPOLIECCHI, TPOUCXOIAIINE B reorpapuueckon
000JI0YKe, OCYIIECTBISIOTCS COBMECTHO M HEpa3phlBHO. Bce KOMIOHEHTHI Treorpaduyeckoin
000JI0YKHU B3aMMOJICUCTBYIOT U MPOHUKAIOT APYT B ApYTa.

BaxuelmuMu KpyroBOpoTaMH, OCYILECTBIISIOIUMUCS B Tpenenax reorpapuueckoi
000JI0UKH, CYMTAIOTCSI KPYTOBOPOT BEIIECTBA, CBSI3aHHBIM C KPyrOBOPOTOM BOJIbI, 1 KPYrOBOPOT,
BBI3bIBAEMBIH JESITEIbHOCTHIO JKUBOI'O BEIIECTBA.

KpyroBopor BemiecTBa Mexay CylIeli U OKEaHOM CBSI3aH C KpPYy208OPOMOM  800bL.
ConHeuHas paaMalys HarpeBaeT BOJHYIO ITOBEPXHOCTb, YTO IPUBOJUT K MCIAPEHUIO OIPOMHOIO
KoJIMuecTBa BOJbl. bonbinas ee yacth Bo3Bpamiaercs B OkeaH B BHAE aTMOC(EpHBIX OCAIKOB, a
OCTaJIbHAsl 4acTh BBHIMANACT B BUAEC aTMOC(EpHBIX OCAIKOB Ha CYIIy W Jajiee BO3BpaLIacTCs
oOparHo B OkeaH B BUJE CTOKa, TJIaBHBIM 00pa3oM pedHoro. Eciu mpuHSATH, YTO KaXIbli roj
ucnapsercs HoBas nopuus BoJasl OKkeaHa U COXPaHSAIOTCS CYLIECTBYIOINE TEMIIBI KPYTOBOPOTa, TO
OKa3bIBACTCsI, UTO BCSA BOJIA, cojepxaniascs B armocdepe, ooHoBisieTcst 3a 1/40 roma, peuHbie BOBI
- 3a 1/30 roxa, nmouBeHHble BoAbl — 3a 1 rox, Boasl o3ep — 3a 200-300 ner, a Bcst ruapocdepa,
Bkmodas Okean, - 3a 3000 mer.

B kpyrosopoTe Bpamiaercss HE TOJIBKO 4YHCTas Boga. B coctaB BoagHOro mnapa ¢
noBepxHocTh OKeaHa TOMAJAIOT HOHBI MOpCKUX cosieil. C aTMochepHBIMH OCaTKaMH OHH
BBINAJIAIOT HA CYITy. DTH COJIM, @ TAK)KE BEIIECTBA, BHIIEIAYMBACMbIC TOYBEHHBIMU U TPYHTOBBIMU
BOJIaMHU BCJIEJICTBUE MPOIIECCOB BBIBETPUBAHUS U IMOYBOOOPA30BAHUS, IOCTYNAIOT B PEYHBIE BOIBI.
Yactp uX 3asepKUBacTCsS Ha Cylle B JOJMHAX PEK, a Jpyras 4acTb B BHJI€ B3BECEH U pacTBOPOB
BMECTE C PEUHBIM CTOKOM jaocturaer OkeaHa. MexaHMYeCcKH B3BEUICHHOE BELIECTBO MOCTEHEHHO
BbIIAIa€T Ha JHO, a PAcTBOPEHHOE BEIIECTBO CMEIIMBAETCS C PACTBOPOM MOPCKON BOJBI,
MOTJIOU[aeTCs MOPCKMMM OpraHM3MaMM U B KOHEYHOM CYETE€ B pe3ylbTare XHUMHUYECKUX U
OMOXMMHUYECKUX IMpoLeccoB BhiMaaaeT Ha AHO Oxeana. C cymu B OkeaH MOCTYyNaeT 3HAYUTEIBHO
OoJbllIe BelecTBa, yeM Bo3Bpaiiaercs u3 Okeana Ha cymry. Eciu Ob1 5TOT Temn cHOca BelecTBa ¢
CyIIM B OKeaH ObUI TaKUM K€ W B IMPOILJIOM, TO Macca BCEX OCaJ0YHBIX MOPOJ 3eMiId MOria Obl
obpasoBarbcsi mpuMmepHo 3a 130 muH sner. OgHAKO BO3pAcT OCATOYHBIX IMOPOJ HECPABHEHHO
0oJblIe, TTOATOMY CUMTAETCS, YTO TEMIl BHIBETPUBAHUS B HACTOSIEE BPEMs 3HAUUTENILHO BBILIE,
YEeM B MPOIIJIOM.

OOMeH BeIIECTBOM MEXIy CyHmied M MOpeM He OrpPaHWYMBAETCS OMUCAHHBIM
KpyroBopotoM. Tak, MOAHATHS U OMyCKaHHUs OBEPXHOCTH CYIIH U OKEaHWYECKOTO JTHA MPUBOIAT K
M3MEHEHHUIO COOTHOIIEHU cymnd U OkeaHa, B CBA3M C YEM MOPCKHE OCAaJKHU MOTYT OKa3aTbCs Ha
Cyllle M HMX BEHIECTBO BKJIIOYAETCS B HOBBIM KPYyroBopoT. Takum oOpa3om, OkeaH 4YacTUYHO
KOMIICHCUPYET OTpHULIaTeNbHBIA Oananc oOMeHa BemecTBOM Mexay cymeid u OxkeaHoM. Ho u stor
MIPOLIECC TIOTHOCTHIO HE 3aMBIKAE€T KPYTOBOPOT, MMOCKOJIbKY YacTh OCAJKOB B 00JIACTIX MOTPY>KEHUS
MOYET YXOJUTh 3a MpeJieibl reorpapuueckoi 000I09Ku — B IITyOOKHE CJI0U 3eMIIH.

Jpyroii Ba)KHEWIIMII KPYroBOPOT BBI3BIBACTCS JEATEIBHOCTHIO »KHUBOTO BellecTBa. B
O6uocdepe NOCTOSHHO MPOUCXOAUT MIPUPOCT KUBOT'O BEIECTBA, U 32 3TO K€ BPeMsl OTMHpAET TaKas
K€ Macca JKMBOro BemiectBa. [lojcunMTaHo, YyTO BCE KMBOE BEIIECTBO MOTJIO Obl OOHOBHUTHCS
npuMepHo 3a 13 net. B mpouecce (poTocuHTe3a pacTeHUs Ha CylIe MOTJIOMAIOT BOAY M MPOAYKTHI
MUHEPAJIBLHOTO MUTAaHUSI U3 MOYBBI, a B Tuapochepe — U3 BEPXHHUX, OCBEUIAEMbIX COJTHEYHBIMU
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Jdy4aMmu ciioeB Bojabl. 3 Boabl B ruppocdepe M U3 armochepbl Ha Cylie pacTeHHUs MOTJIOUIAl0T
yTIIeKHUCIBIN Ta3. B mporecce GpoTocuHTe3a OHU BBIACISIIOT B aTMOcdhepy U ruapochepy KUCIOPO/I.
B pesynbTare Bech Kuciopoa arMocgepbl MoxkeT 00HOBUThCs 3a 5800 set, yriaekucislii raz3 — 3a 7
JeT, a Bcsa Boda ruapocheper — 3a 5,8 muH ner. Eme Oosee MHTEHCHBEH KPYrOBOPOT BOIHI,
CBSI3aHHBIH C TpaHCOHpalueld (UCIapeHHeM) pacTUTENbHOCThIO. PacTeHusMu cymu B
OMOJIOrNYECKUI KPYrOBOPOT MOCTOSHHO BKJIFOYAOTCSI MUHEPAJIbHbBIC BEILIECTBA U3 MOYBBI, KOTOPHIE
BO3BpalaloTcs B mouyBy. Ho KpyroBopoT BemiecTB, OOYCIOBIECHHBIA AEATEIBHOCTBIO >KHUBOTO
BEIIIECTBA, HE MOJHOCTHIO 3aMKHYT — 4acThb BELIECTBA HA CYyILE BBIXOAUT U3 OMOJOTMUYECKOTrO
KpPYroBOpOTa U C PEeYHBbIM CTOKOM mnoctynaer B Oxean. Ilpoiing Ouonorumueckuii KpyroBopoTr B
OKEaHe, 4acThb BEILECTBA BBINAJA€T B OCAJOK, M3 KOTOPOro 00pa3yloTCs OCaJ0uHble TOpHBIE
HOPOJIbI, ¥ HAJIOJITO BBIKJIIOYAETCS M3 OMOJIOTHYECKOTO0 KPyroBOpOTa.

st reorpaduyeckoii 00OJIOUKH KpaiHE BaXEH KpPy2o8opom OmMOeIbHbIX OUOEHHBIX
anemenmos. Kaxaplii XMMHUYECKHI 3JIEMEHT COBEpLIAET CBOM KpPYroBOPOT B reorpagpuyueckoi
000JI0UKE 32 CYET COJIHEYHOH PHEpPruu. YUYacTBYIOUIME B KPYIOBOPOTaxX 3JIEMEHTHI MEPEXOIAT U3
opranuveckoii ¢opMbl B HeopraHuueckyro u Haobopor. Ilpu HapymeHun paBHOBecHs
KPYrOBOPOTOB 3TUX JIEMEHTOB OMOT€HHBIC 3JEMEHTHl WM HAKAIJIMBAIOTCA B JIAHAIIAPTAX, WIN
YAQIAIOTCSA U3 HUX. Tak, MEpTBBIA OPraHUYECKUN MAaTepHUall HAKAIUIMBACTCS B OTJIOKEHUSX 03€p,
IpUOPEKHBIX OOIOT U MEIKUX MOpEH, I/le aHadpPOOHBIE YCIOBHSI MPENATCTBYIOT €r0 pa3iokKeHUIO
MHUKpPOOpPTaHU3MaMH, 4YTO MPHUBOAMT K yriae- wWid TopdhooOpa3oBaHHIO; 3po3usi IOYB,
00ycJIOBJI€HHAs HEpalMOHAJIbHBIM MCIIOJIb30BaHUEM 3€Melb (CBEIECHUE JIECOB, HENpaBUIIbHAs
pacmarnika 4 T.J.), IPUBOIUT K BBIMBIBAHUIO OOTAThIX OMOTCHHBIMU 3JIEMEHTAMH IIOYBEHHBIX CIIOEB.

K 0CHOBHBIM OMOJIOTHMYECKUM LIMKJIAM OOBIYHO OTHOCAT KPYTrOBOPOTHI TAKUX BaXKHBIX JUIS
(bopMHpOBaHUS )KUBOTO BELIECTBA IIEMEHTOB, KaK YIIepo, KUCIOpOI, a30T, pocdop:

¢ KpyroBopoT yriepoja. MIcTOUHUKOB yrieposia A0CTATOYHO MHOTO, HO JIMIIb YIJIEKUCIIbIHI
ra3 (AMOKCHA YIiepojaa), Haxoadlmiics B armochepe B Tra3000pa3HOM COCTOSHUU WM
pacTBOpEHHBII B BOZAE TI'MIpocdephl, IepepadaThiBaeTCs B OPraHUYECKOE BEIIECTBO KHUBBIX
opranu3MoB. B mporiecce ¢poTocuHTe3a OH IpeBpalaeTcs B caxap, 3aTeM B MPOTEHJIbL, JIUMUABI U
Jpyrue opraHudeckue CoeqUHEeHus. Bech accuMmiIMpoBaHHBIN B mpouecce (poTOCHHTE3a YIrieposn
BKJIIOUAETCSl B YIJIEBOJBI, CIIy)Kall[M€ MCTOUYHUMKOM IHTaHUS JKUBBIX OpraHM3MoB. B mponecce ux
JBIXaHUSI OKOJIO TPETH JTOr0 YIIIEpOJa IPEBPAIIACTCS B YINIEKHUCIBIA ra3 M BO3BPAILACTCS B
atMocdepy. OCHOBHBIE UCTOYHUKHA COBPEMEHHOTO MOBBIIIEHHOTO MOCTYIIJICHUS YIJIEKUCIIOTO rasa
— aHTpomnoreHHele. B HacTosimiee BpeMsi B Mpolecce XO3SWCTBEHHOW NEATEIbHOCTH YeIOBEKa
(cxUraHue TOIJIMBA, METAJUTYPIUs U XUMUYECKasi IPOMBIIIJICHHOCTD) B aTMoc(epy BbIOpachIBaeTCs
B 100-200 pa3 Gomblie yriaeKUCIOTO Ta3a, YeM €ro IMOCTYIaeT W3 MPUPOJHBIX MCTOYHUKOB, a B
pe3yabTaTe YHUUYTOXKEHUS JIECOB, 3arpsi3HEHHs] MOPEH M OKEaHOB U T.JI. Ocia0eBarOT MPOILECCHI
(oToCHHTE3a, YTO TAKXKE NMPUBOIUT K YBEIMUEHHUIO COJEPXKAHUS YIVIEKHCIIOro rasa B aTMocdepe.
Habmionenus 3a cogepkaHueM YIIIEKUCIOro raza B aTMocdepe, ocylecTBisieMble ¢ cepeauHbl XI1X
B., NOKa3ayiu, yTo 3a mnociaeanue 10 ner oHo Bo3pocio npumepHo Ha 10% ero coBpemeHHOU
KOHIIGHTpAallMH. OTO CO3MAaeT TaK Ha3bIBAEMbIM MApHUKOBBIA 3(PQEKT - YIIEKUCIbIA ra3
3a[ep)KUBAET JJIMHHOBOJHOBOE TEIUIOBOE M3JIy4eHHE C IIOBEpXHOCTHM 3eMiu. B pesynbrare
BO3MOXKHBI IOBBIILIEHUE TEMIIEpaTyphl BO3AyXa M, KaK CJIEICTBUE, TasHUE JIEAHUKOB, IMOIAbEM
ypoBHs OkeaHa. 3aMeTHM, YTO U3MEHEHHE KiIMMaTa 00yCIIOBIUBAET U P IPYTUX aHTPOIIOTE€HHBIX
(dakTOpOB - 3arps3HEHHE M 3ambuleHHEe aTtMoc(hepbl, CHUKAIONIEe KOJIMYECTBO MOCTYHAroImen
COJIHEYHOM pajualy Ha 3€MHYIO IOBEPXHOCTb, CBEICHHME JIECOB M 3arpsA3HCHHE IOBEPXHOCTU
MupoBoro oxeaHa He(TblO, MU3MEHSIOMME alb0eq0 MPOM3BOJCTBEHHbIE BHIOPOCHI TEMJIOTHI B
atMmocdepy;

¢ kpyroBopot kucinopoaa. Kucnopon copepxutcst B reorpadpuieckoil 000104Ke B pa3HbIX
dopmax. B armochepe oH HaxomuTcs B razoo0pasHoi ¢opme (B BHAE MOJEKYJI KHUCIOpPOAAa U B
cocraBe MoJieKyn nuokcupa yriepoga COz), B ruapochepe - B pacCTBOPEHHOM BHUJAE, a TAKKE
BXOJIUT B COCTaB BOABI. boiblie Bcero KMCIOpoAa HaXOIUTCS B CBI3aHHOM COCTOSIHHH B MOJIEKYJIax
BOJIbI, B COJISIX, OKCUJAX TBEPABIX MOPOJ 3€MHOM KOpbl. HecBsA3aHHBIN KHUCIOPOJ pacxolyeTcs Ha
JbIXaHWE JKMBOTHBIX M PAaCTEHMH, a TakXKe Ha OKHCICHHE BEUIECTB, OOpa3yloLIUXCs IpH
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Pa3I0KEHUU OPraHMYECKUX BEIIECTB MHUKpoopranu3mMaMu. OCHOBHOH HCTOYHHMK aTMOC(HEPHOTO
KHUCTIOpoJla — 3eJieHble pacTeHusa. EkeronmHo B mporecce (OTOCHHTE3a BBICBOOOXKAAETCS
npumepHo 1/2500 ero conepxanus B atMocdepe, T.e. BpeMs KpyroBOpoTa KUCIOpoia B aTMocdepe
cocraBisieT okosio 2500 ner. JledaTenbHOCTh 4YellOBEKa NpHBENa K IOSBICHUIO HOBBIX BUJIOB
notpelieHus cBOOOAHOTO KHCIOpOJa: OH TpeOyeTcs B HMPOM3BOJICTBE TEIUIOBOW JHEPrUH, MpU
C)KMTaHUU TOPIOYUX HMCKOMAEMBIX, B METAITyPrHH, XUMHUYECKOM IPOU3BOJCTBE, PAacXolyeTcs B
MpoLEecce KOPpPO3HMM  METauioB. Pacxox  Kuciopona, CBSI3aHHBIA C  IPOM3BOJCTBEHHOU
JeSITeNIbHOCTBIO uenoBeka, cocrapiseT 10-15% Toro konuuecTBa, KOTopoe oOpa3yercs B Ipolecce
dotocuHTE3a;

¢ KpyroBopoT a3ota. OCHOBHOW HCTOYHUK a30Ta — BO3IYyX, OH COJEPKUT OKoyo 78%
a3zota. bonpmias gacte 3TOro raza oOpasyercs B pe3yibTare AEATEIbHOCTH MHUKPOOPTaHU3MOB -
¢ukcaropoB azora. HurTparbl - coiu a30THOW KHCIOTHl - M3 Pa3HOOOpa3HBIX HCTOYHUKOB
MOCTYMAIOT K KOPHSAM pacTeHuil; oOpa3oBaBIIUiicsS B pe3yibTaTe OMOXMMHMYECKMX PEaKLIUd a30T
MEPEHOCUTCSI B JIUCThsI, TJ€ CHUHTE3UPYIOTCS MPOTEUHBI, CIyXalllkie OCHOBOW a30THOTO MUTAHUSA
KUBOTHBIX. [locie oTMHpaHUs KUBBIX OPTaHU3MOB OPTaHMYECKOE BEIIECTBO PAa3jaraeTcs U a3or
NEPEXO/IUT U3 OPraHMYECKUX B MUHEpaJbHbIE COCTMHEHUS MOJ ACHCTBHEM aMMOHHU(pUIIUPYIOIINX
OpPraHU3MOB, 00PA3yIOMIUX aMMHUAK, KOTOPBIH BXOIUT B MUK HUTpU(UKAUKA. PacTeHus exeroaHo
oOpa3zytoT meHee 1% akTuBHOrO (hoHAa a3oTa, T.e. o0IIee BpeMs KPYroBOpOTa a30Ta MpPEBBIIIAET
100 ner. Ilpm OTMUpaHUM pacCTEHHH M >KUBOTHBIX a30T TIOJ BO3ICHCTBUEM OaKTEpHii-
neHUTpu(dUKaToB nepexoautr B aTtMochepy. OCHOBHOM HCTOUHHK TMOBBIIMIEHHOTO MOCTYIUICHUS
a30Ta B MPHUPOJHBIA KPYrOBOPOT - COBPEMEHHOE CEJIbCKOE XO3SIMCTBO, MCHOJB3YIOLIEe a30THBIC
ynobpenusi. IIpon3BOACTBO M MpPUMEHEHHE Aa30THBIX YAOOpEHUN MPUBOAUT K HAPYIICHHUIO
€CTECTBEHHOTO COOTHOLICHHUS MEXAY KOJHMUYECTBOM Ta3000pa3HOro a3ora, 00pa3yrolerocs u3
OpPraHMYECKUX COEIMHEHHM U MOCTYMHaromero B arMocdepy, U KOJIMYECTBOM a30Ta, MPUXOMASILEro
U3 aTMOC(ephl B IPOIIECCE €0 ECTECTBEHHON (PUKCALNN;

O kpyroBopot dochopa. Pochop - OIUH U3 BAKHEHIIMX IJIEMEHTOB, yYaCTBYIOIIUX B
co3nanum xkuBoro BemiectBa. Cozepkanue (ocdopa B Ouomacce reorpaduueckoil 000I0YKH
3HAYUTENIbHO MEHbIIIE, YeM KHUCJIOpOoJa M yriepoaa, HO Oe3 Hero HeBO3MOXKEH CHHTE3 OElKOB U
JIPYTUX BBICOKOMOJEKYJSIPHBIX COEAMHEHUH yriepoaa. OcHOBHOW ucTOoyHHK ¢ochopa B
reorpaduyueckor 00oi0uKke — amatuThl. B murpanum dochopa OOJBITYIO POJIb UTPAET KHUBOE
BEIIIECTBO: OpPraHM3Mbl H3BJIEKalOT (ochop M3 TOYB, BOAHBIX pPACTBOPOB;, OH BXOAMT B
MHOTOUYHCJIEHHbIE OPraHUYECKHE COETMHEHUS, 0COOEHHO MHOTO €T0 B KOCTHBIX TKaHsX. C rudenpio
opranu3MoB (hochop BO3BpaIIAETCs B IOYBY U B WIIBI MOPEH U KOHIICHTPUPYETCSI B BUIE MOPCKHX
dbochaTHbIX KOHKpenuid (MUHEpaIbHBIX O0pa30oBaHUN OKpYyriaoi ¢GOpMbI), B CKeJleTax phIo,
MJICKOTIUTAIONINX, TYaHO (Pa3JIOKHUBIIEMCS B YCIOBHUSX CYXOro KJIMMAaTa MOMETe MOPCKHUX ITHIY).
DTO co31aeT ycaoBus I oOpazoBaHus O6oraThix (ochopoM OCaIOYHBIX MOPOJI, KOTOPHIE B CBOIO
ouepelb SIBISIOTCS HCTOYHUKOM docdopa B OMoreHHOM nukie. B HacTosiee BpeMs 3HAUUTEIHHOE
BIIMSIHUE Ha 3amachkl U pacmpeneneHue docdopa, kak u a3zota, B reorpadudeckoil 00oouke, Ha
CKOPOCTh M 3aMKHYTOCTb UX KPYTrOBOPOTOB OKA3bIBAIOT TaKKe (HhaKTOPHI, KAK YHUUITOKECHHE JIECOB,
3aMeHa UX TPaBSHUCTOU U KYJIbTYPHOU paCTUTEIbHOCTHIO.

BaxxHbIM 3BEHOM B M3Yy4eHUHU (DYHKIIMOHUPOBAHUS reorpaduieckoil 000J0UKU SBISETCS
aHAJIU3 PUTMUYHOCTH TMPOUCXONALIMX B HEH MPOIECCOB U MX 3aBUCHUMOCTh OT BHYTPEHHUX U
BHEIIHUX (akTopoB. [IpupoaHbie sSBIEHUS MOTYT OBITH MEPUOANYECKMMHU (OJUHAKOBBIE (ha3bl
MOBTOPSIOTCS Yepe3 paBHbIE MPOMEKYTKH BPEMEHHU: CMEHA JIHA U HOYM, CMEHA BPEMEH rojia U JIp.);
[MUKIUYECKIMH, KOTJa TPU TIOCTOSHHON CpeaHed MpOJOHKUTEIbHOCTH IHKIIA TMPOMEKYTOK
BPEMEHH MEXJy €ro OJIMHAKOBBIMH (Da3aMH UMEET MEePEMEHHYIO MPOAOIKUTEILHOCTD (KoJeOaHus
KIIUMaTa, HACTYIUIEHUE U OTCTYIUICHUE JICTHUKOB). PUTMHUYHOCTH YCTAaHOBJIEHA B aTMOC(EpPHBIX
mporieccax (TeMmreparypa, OCaakd, aTMOC(PEpHOE NaBJIICHHE W Jp.), B pa3BUTHH THApochepsl (B
KOJICOAHUSAX BOJHOCTH PEK, YPOBHEH 03ep), B MU3MEHEHHWHU JIEJJOBUTOCTH MOpEH W pPa3BUTUHU
JIEAHUKOB Ha CyIle, B TPAHCTPECCUAX (HACTyIMaHUE MOpsI Ha CYyIIy) W perpeccusix (OTCTymaHue
Mopei), B pa3InYHbIX OMOJOTHYECKHX MpoIieccax (pa3BUTUE JEPEBHEB, PA3MHOKEHUE KUBOTHBIX ),
B ropooOpazoBaHnuu. [lo mOPOJOKUTENPHOCTH pa3IMyYalOT PUTMBI CYTOYHBIE, TOJIOBBIE,
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BHYTPUBEKOBBIE (OT HECKOJNbKHMX JIET JO JeCATWICTHIH), MHOTOBEKOBBIE, CBEPXBEKOBBIC
(u3MepsieMble TBHICSUETETHSIMH, AECATKAMH W COTHSMH ThICSIUENETHI), TeOJOrHYecKue, Koraa
HEKOTOPbIE SIBJICHUS IOBTOPSIIOTCS Y€PE3 MUJUIHMOHBI JIET.

l'enuozeogusuueckue pummvl B reorpaguueckoil 00O0JOUKE CBSA3aHBI C W3MEHEHUSIMHU
COJTHEYHON aKTUBHOCTH; pPOJOHAaYaIbHUKAMH HAayKd 00 W3MEHEHUH COJHEYHOH aKTUBHOCTH
spisitorest [, Tamuneit, M. ®abpunmyc, X. lleitnep, T. ['appuoT, koTopsie eme B Hadane X VII B.
oOHapyxwi Ha noBepxHocTu ComnHIla TeMHbIe naTHA. CyIeCTBOBaHHE KOCBEHHO JIEHCTBYOIIEH
CBSI3H «COJIHIEAEATEIbHOCTHY» ¢ IPUPOJAHBIMHU MpOLleCCaMU JOKa3al OT€UEeCTBEHHbIA yueHbId A.JI.
UmkeBCKHUi, KOTOPOTO CUMTAIOT OCHOBareleM rennoounonorud. OH yCTaHOBUI 3aBHUCHMOCTH OT
akTUBHOCTH COJIHIIA TakuX SIBJIEHUN OPraHWYECKOro MHpA, KaK YpOXKaWHOCTh 3JaKOB, POCT H
00JIe3HN pacTeHUH, Pa3MHOKEHUE JKUBOTHBIX M YJIOB PBIOBI, KOIEOAHUS COICPKAHUS KAIbIHS B
KPOBHM M M3MEHEHHs Beca MIIAJICHIIEB, YaCTOTa HECYACTHBIX CJIy4aeB M BCHBIIIEK MH(EKIMOHHBIX
3a00JIeBaHUMN, POKIAEMOCTh U CMEPTHOCTH [37].

K remuoreodmsnueckum putmam OObIMHO OTHOCAT 11-mernme, 22-23-netnue, 80-90-
nerare. OHU TPOSBISIOTCS B KOJIEOAHUSAX KIUMAaTa U JICIOBUTOCTA MOPEH, MHTCHCHBHOCTH POCTa H
cMeHe (a3 pa3BUTHS PACTUTEIBHOCTU (B YACTHOCTH, OHHM (DUKCHPYIOTCS B TOJMYHBIX KOJbIAX
JIEPEBbEB), U3BMEHEHUSX aKTUBHOCTU BYJIKAHOB.

Be13BanHble M-eTHUMY neprOJaMu COJTHEYHON aKTUBHOCTH 3JIEKTPUUYECKUE U MAarHUTHBIE
SIBIICHUSL B aTMoc(epe OKa3bIBaIOT OrPOMHOE BIUSHUE HE TOJILKO HAa KJIMMAT, HO U HAa BCE JKUBOE.
Bo Bpems MOBBIIIEHUS COMHEYHOW AKTUBHOCTH YCHUJIMBAKOTCS MOJSPHOE CHUSHUE, LUPKYJISALNS
atMoc(epsl, BO3pacTalOT YBIAXKHEHHE, MPHUPOCT (PUTOMACCHI, AKTUBH3UPYETCS NEATEIHHOCTH
MUKpPOOOB U BHUPYCOB; MEAUKHU CBSI3bIBAIOT C HUMH SIUIAEMHUH TPUIA, POCT CEPAECYHO-COCYAUCTHIX
3a0osieBanuii. B Hacrosiiee BpeMs H3BECTHO MHOXKECTBO PUTMOB B YEIIOBEYECKOM OpTraHHU3ME,
HanpuMmep pabora cepila, AbIXxaHHe, OHMOAJIEKTpuYeckash aKTUBHOCTh Mo3ra. B Teopuum Tak
HA3bIBAEMBIX OMOJIOTHYECKHX XPOHOMETPOB 0c000€ 3HAYCHHE MPUAACTCS PUTMAM H IepruoiaM B 23
nHs (pusnyeckuil puTt™), 28 nHEH (IMOIMOHAIBHBIA PUTM) U 33 1HSA (MHTEIUICKTYJIbHBIA PUTM),
KOTOPBIE OTCUUTHIBAIOTCS CO JHS POXKICHUS. BIomHE BO3MOXKHO, YTO ATH MEPUOJIBI 00YCIOBICHBI
KOCMHYECKMMU TPUYHHAMM.

[TpuynHON pummos, umerowux acmpoHOMUYEcKyl0 Hpupody, MOTYT OBITh W3MEHEHHS
JIBUKEHHUST 3eMJM Mo opOuTe W MOJA BIMSHUEM IPYTHX IUJIaHET, HallpuMep W3MEHEHHE HaKIJIOHa
36MHON OCH K TUIOCKOCTH OPOUTHI. DTH BO3MYIIICHHS BIHMSIFOT HA HHTEHCUBHOCTH OOTYYCHHS 3eMITH
ConnaneM u Ha kauMmat. C puTMaMu Takoro poza (MX MPOAODKUTENbHOCTH 21 ThIC., 41 ThIC., 90
ThIC. U 370 THIC. JIET) CBA3BIBAIOT MHOTHE COOBITHS Ha 3eMJIe B YETBEPTUIHOM Nepuoe (ITOCIeTHIE
1,8 MIJIH J1€T), IPEXKIe BCErO pa3BUTHUE OJICCHEHUNH. ACTPOHOMUYECKYIO IPUPOIY UMEIOT U CambIe
KOPOTKHE PUTMBI - CYTOUHBIM M TOJOBOM - U PUTMBI, O0YCIIOBIICHHBIE B3aUMHBIM IEpEMEIICHUEM
ten B cucteme 3emiis - Comuue - JIlyna. B pesynbrare nepemenienusi CoHIA U TUIAHET B CUCTEME
BO3HUKAIOT HEPABEHCTBO CHJI TATOTEHUS M M3MEHEHHE MPUIUBOOOPA3YIOMIUX CUJ. DTy MPUPOIY
MMEIOT PUTMBbI YBJIQXKHEHHOCTH MNPOAOJLKUTENBHOCTRIO 1850-1900 ner. Kakaprii Takol IUKI
HAYMHACTCS C TMPOXJIATHOW BIAXKHOW (a3bl, 3aTeM CIIEyeT YCHIICHHUE OJICICHCHUS, YBEIUYCHUE
CTOKa, TOBBIIIICHUE YPOBHS 03€p, IUKJI 3aBEpPIIACTCS CYXOW Teruion ¢a3oi, BO BpeMs KOTOPOM
JEAHUKUA OTCTYNAIOT, PEKH U 03€pa MEJICIOT. DTU PUTMbI BBI3BIBAIOT CMEILIEHHE TPUPOIHBIX 30H Ha
2-3° o mmpore.

JaBHo u3BectHO, 4TO JlyHa m CojHIE BBI3bIBAIOT NMPUIMBHI B BOJHOM, BO3QYLIHOH M
TBEepAON oOosoukax 3emiu. Spue Bcero mNpoOSBISIOTCS MPWIMBBL B ruapocdepe, BbI3BaHHBIE
neiictBuem JlyHbl. B TedeHume IyHHBIX CYTOK HaOmromaroTcss ABa moabeMa ypoBHAS OxeaHa
(mpunuBBl) U Ba omyckaHus (OTiauBBI). B muTocdepe pazmax koneOaHMil MPUIMBHON BOJHBI HA
skBaTope focturaetr 50 cm, a Ha mmpore MockBel — 40 cM. ATMoc(epHbIe PUINBHBIC SBICHUS
OKa3bIBAIOT CYIIECTBEHHOE BIIMAHHME Ha OOUIyl0 IUpKyasuuioo armocdepsl. ColHIE Takxke
BBI3BIBACT BCE BUJbI MPWIMBOB, HO NpHIMBooOpasyromas cwia ConHua cocrauger Bcero 0,46
npuirBooOpa3yromieit cuibsl JIyHel. B 3aBUCHMOCTH OT B3aWMHOTO MOJOKEHUsS 3emud, JIyHBI H
ConHIla TPUITUBEI, BbI3BaHHBIC OJHOBpPEMEHHBIM neicTBueM Jlynbl u ConHila, 00 yCHIMBAIOT,
100 OCIabMSAIOT APYT ApyTa.
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['eonoruueckre puTMbl - camble MPOJOJDKUTEIbHBIE M3 WU3BECTHbIX. [Ipupona ux ermie
HEJO0CTAaTOYHO M3Yy4Y€Ha, HO, MO-BUIMMOMY, OHa TAaK)Ke CBSI3aHA C aCTPOHOMHYECKUMH (hakTopami.
OTH pUTMBI IPOSBIIAIOTCA MPEXKIE BCETO B TEOJIOIMUECKUX ITpoleccax. [Ipumepom reonornueckoro
pUTMa MOTYT CIY>KUTh TEKTOHUYECKUE LUKJIIbI, COIIOCTABUMbIE C TaK Ha3bIBAEMbIM TaJaKTUYECKUM
roJIOM - BpeMeHeM MojHoro obopora COJHEUHOW CHUCTEMBbI BOKPYI €€ TallaKTHYeCKOW OCH.
Bb11ensior yeTblpe OCHOBHBIX TEKTOHMYECKHX IMKIJIA: KaJeJIOHCKUM (TepBasi MOJIOBUHA Maie030s),
TEpLUUHCKUN (BTOpas ITOJIOBUHA NAJIE03051), ME3030MCKUN U anbIuiickuil. B Hauane kaxoro Takoro
[UKJA TMPOMCXOAUIUM MOPCKHE TPAHCTPECCUH, KIUMAT ObLI OTHOCHUTEIBHO OJHOOOPA3HBIM;
3aBeplICHHE IMKJIAa 3HAMEHOBAJIOCh KPYIMHBIMH  TOPOOOpPA30BATEIBHBIMU  JIBHIKCHHSIMH,
pacIIupeHueM CYIIH, YCUJIEHUEM KIMMAaTUYeCKUX KOHTPACTOB, OOJBUIMMH NMPEOOpa3oBaHUSIMH B
OpraHMYECKOM MHpE.

W3ydyeHue mNOpUPOAHBIX PUTMOB M HX MPUYMH IO3BOJISIET IMPOTHO3MPOBATH TEUEHUE
OpUPOAHBIX MporieccoB. Oco0oe 3HaYeHHE UMEIOT MPOTHO3bI SABJICHHI, BBI3BIBAIOIINX MPUPOIHBIC
KaracTpodbl (3aCyxu, HABOJHCHUS, 3€MJICTPSICCHHS, JIJABUHBI, 00BaJibl). B o0mem ciydae 3HaHHE
(GYHKIIMOHUPOBaHMS Teorpadudyeckoil O0OJOYKH JaeT BO3MOXHOCTH BBISBISTh TEHACHIIUH,
CYILIECTBYIOIIME B MPUPOJE, YUUTHIBATh UX MPU BMEIIATEIHCTBE B XOJ MPUPOTHBIX MPOLECCOB,
MPEBUETH TOCIEICTBUS PA3IMYHBIX TTPe0Opa30BaHUI MPUPOIBL.

Bomnpoc 2. UcTopusi pazButus reorpapuueckoii 000,109k

CoBpeMeHHast CTpYKTypa reorpaguueckoidl OOOJOYKH - Pe3yabTaT OYEHb ITUTEIBHON
sBostonnu [3, 8, 11, 23]. B ee pa3BuTUM NPUHATO BHIIEIATH TPU OCHOBHBIX 3Tara — JT0OMOTESHHBIH,
OMOTEeHHBIN M aHTpONOreHHsli (Tads. 10.1).

Hobuocennviii sman OTIMYANICS CNa0BIM yYaCTHMEM >KHBOI'O BEIIECTBA B Pa3BUTHHU
reorpaduueckor 00O0JIOYKH. DTOT CaMbIi JJIMUTEIBHBIN dTall MPOAOKAICS TEPBbIE 3 MIPJ JIET
re0JIOTUYECKONH UCTOPUM 3EMIIM - BECh apXel M NmpoTepo3oi. IlaneoHTonornueckue uccieoBaHus
MOCJEAHUX JIET MOATBEPAWIN uiaeH, BbickazanHble eme B.M. Bepnaackum u JI.C. Beprom, uto
JMIIEHHBIX XKU3HU (KaK MX HA3bIBAIOT, a30HHBIX) AMOX, MMO-BUIMMOMY, HE ObUIO B TE€UEHHE BCETO
re0JIOTMYECKOr0 BPEMEHM WJIM 3TOT OTPE30K BpeMEeHW KpailHe mail. OJHAKO 3TOT 3Tal MOYKHO
Ha3bIBaTh JIOOMOTEHHBIM, TaK KaK OpraHudYeckass J>KM3Hb B 3TO BpeMs HE Wrpaiga Tornaa
OTIPENIETISIONICH POJIM B PA3BUTHH Teorpauieckoit 000JI0UKH.

B apxeiickyto 3py Ha 3emie B OECKHCIOPOJHONH Cpele CyLIECTBOBAJIM CaMble
NPUMHUTHUBHBIE OJTHOKJIETOUHbIE OpraHu3Mbl. B ciosx 3emin, 06pa3oBaBIIMXCS OKOJIO 3 MIIpI JIET
Ha3a/1, 00Hapy>KEHBI OCTATKU HUTEH BOJOpOCiel 1 0aKTepruonog00HbIX OpraHu3MoB. B mpoTteposoe
TOCIIO/ICTBOBAIM OJAHOKJIETOYHBIE U MHOTOKJIETOUHBIE BOJAOPOCIH U OaKTEpUH, MOSBUIIUCH TEPBbIE
MHOT'OKJICTOUYHbIE >KUBOTHBIE. Ha noOumoreHHOM sTame pas3Butusi reorpaduueckoir 000J0YKH B
MOpsIX OBUIM  HAKOIUIGHBI MOIIHBIE TOJIIM  JKEJE3UCThIX KBapIHUTOB  (JKECIHIUTOB),
CBHUJIETEJILCTBYIOIIUX O TOM, YTO TOT/Ia BEPXHHUE YACTH 3€MHOM KOPBI ObLTH OOTaThl COeTMHEHUSIMU
xKenesa, a aTMocdepa XapakTepru3oBajach OYeHb HU3KUM COJIEp:KaHHUEM CBOOOJIHOTO KUCIOpOJa U
BBICOKMM COJIEP>KAaHUEM YTJIEKUCIIOTO Ia3a.

buocennviti sman pazsutus reorpaduyeckoil 000JIOUKH IO BpPEMEHH COOTBETCTBYET
(daHepo30iiCKOMY 30HY, BKJIIOYAIOLIEMY IaJ€030IMCKYI0, ME3030HMCKYI0 W TIOYTH BCIO
KallHO30MCKyI0 3pbl. Ero mnmurenbHOCTh oneHuBaeTcss B 570 muH jer. HaumHas ¢ HMKHEro
najyeo30s OpraHuveckas >XKM3Hb CTAHOBUTCS BeOyHIIMM ()aKTOpOM B Pa3BUTHUU Teorpaduueckoint
06omouku. Croil KWMBOTO BemiecTBa (TaK Ha3bIBAEMBIM OHMOCTPOM) TONy4YaeT TIIO0AIBHOE
pacrpocTpaHeHHe, C TEYEHHEM BpPEMEHM Bce 0oJiee YCIIOXKHSIOTCS €ro CTPYKTYpa U CTpPOEHHE
CaMUX pacTeHUM W KUBOTHBIX. JKM3HB, 3apOJMBIIAsACS B MOpPE, OXBATWJIa 3aTE€M CYyIIYy, BO3AYX,
IPOHMKJIA B TITyOUHBI OKEaHOB.

B mpouecce pasButusa reorpaduyeckoil 000JIOUKH YCIOBUS CYHIECTBOBAHMS MKUBBIX
OpraHM3MOB HEOJAHOKPAaTHO MEHSUIMCh, 4YTO TPUBOAWIO K BBIMUPAHUIO OJHUX BHUJOB H
MPUCTIOCOOTICHHIO IPYTUX K HOBBIM YCIIOBHUSIM.

MHorue y4eHble CBS3bIBAIOT KOPEHHBIE NIEPEMEHBI B Pa3BUTUN OPraHMYECKOM JKU3HU, B
YaCTHOCTH BBIXOJ PAaCTEHHI Ha CyIIy, C KPYIHBIMU T'€0JOTHYECKUMH COOBITUSIMU - C MEPUOAAMU
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YCUJICHHOTO TOpOOOpa3oBaHMs, BYJIKaHM3Ma, PETPecCHil M TpaHCTpecCuil Mops, C ABHXKEHHEM
MaTepukoB. [IpuHATO cunTaTh, YTO KpyMHOMACIITAOHbIE MpeoOpa3oBaHUsl OPraHUYECKOro MUpa, B
YaCTHOCTH BBIMHpPAHUE OJHHUX TPYII PACTEHUH U IKUBOTHBIX, IMOSBICHHE M MPOTPECCHUBHOE
pa3BUTHE NIPYruX, OBLIN CBSI3aHBI C MPOIECCAMHU, MPOUCXOIANIMMUA B caMoi Ouocdepe, U ¢ TeMu
OJIaronpusATHBIMU  OOCTOSATENHCTBAMH, KOTOPBIC CO3/IaBaJCh B pe3yJbTaTe MACSITEIbHOCTH
abuoreHHbIX (akTopoB. Tak, MOBBIIIICHUE COACPIKAHUS YIIIEKHUCIIOTO Ta3a B aTMocdepe BO BpeMs
MHTCHCUBHOW BYJIKAHUYECKOH JEATENbHOCTH Cpa3y aKTUBHM3HMpYyeT Tmpolecc (oTocuHTe3a.
Perpeccust Mopst co3naer OnmaronpusiTHble ycIoBUS JUisi (JOPMUPOBAHMSI OPraHUYECKOM KU3HU Ha
oOmeneBmMX ydacTkax. CylleCTBEHHbIE M3MEHEHHs SKOJIOTUYECKUX YCIOBHM YacTO MPUBOAAT K
rudenu omHuX GopM, 4TO obecreunBaeT OECKOHKYPEHTHOE pa3BUTHE ApYyruX. ECTh Bce ocHOBaHUS
MoJIaraTh, YTO SMOXH CYIIECTBEHHOU NMEPeCTPONKH KUBBIX OPTaHU3MOB HAXOJISATCS B MPSMOU CBS3H
C OCHOBHBIMH 3II0XaMH CKJIaJJkooOpa3oBaHus. B 3Tu 3moxu ¢popMupOBaIUCh BHICOKHE CKIaayaThie
TOpBI, PE3KO YCHIWBAjIach pPaCUICHEHHOCTh penbeda, aKTUBU3UPOBANIACH BYIKAHHYECKAS
JEeSITENIbHOCTh, 000CTPsIach KOHTPACTHOCTh CPEJl U MHTEHCUBHO MPOTEKaJl MpoIiecC B3auMOOOMeHa
BEIIECTBOM M dHeprueil. Vi3MeHeHHsI BHEIIHEH cpeabl CIYKHJIM TOJYKOM K BHI000pa30BaHHIO B
OpraHUYECKOM MHpE.

Ha GuorenHom starne 6nocdepa HauMHAET OKA3bIBATh MOIITHOE BO3/ICHCTBUE HA CTPYKTYPY
Bcel reorpaduyeckoil 000s10uku. Bo3HMKHOBEHHE (OTOCHHTE3UPYIOMIUX PACTCHUH KOPEHHBIM
00pa3oM U3MEHWJIO COCTaB aTMOC(epbl: CHU3HIOCH COJIEP)KaHHE YIJIEKHCIOro ra3a M MOSBUIICS
cBOOOAHBIN KUCIOPO. B cBOIO OYepens HaKoMIEHHE KUCIOpoaa B aTMocdepe Belao K U3MEHEHUIO
XapakTepa >KUBBIX OpraHu3MoB. [10CKOIBKY CBOOOIHBIA KHCIOPOJ OKAa3aJICs CHIBHEHIIUM SIJIOM
JUIsl HE TPHUCIIOCOOJIEHHBIX K HEMY OPraHW3MOB, MHOTHE BHUJbI >KUBBIX OPraHU3MOB BbIMEPIIH.
Hannune kucnopona crnocoOCTBOBaJIO 0Opa30BaHHIO O30HOBOTO 3KpaHa Ha BbicoTe 25-30 KM,
KOTOPBIA TOTJIONIAET KOPOTKOBOJHOBYIO YacTh YIbTPA(HUOJIIETOBON COJHEUHOW pajuali,
TyOUTENbHYIO I OPTaHUYECKOM JKU3HH.

[lon BnMsHMEM JKMBBIX OpPraHU3MOB, KOTOpbIE HCIBITHIBAIOT BCE KOMIIOHEHTHI
reorpaueckoil  000JIOUKH, MEHSIOTCS COCTaB W CBOWCTBA PEYHBIX, O3CPHBIX, MOPCKUX H
MOJ3EMHBIX BOJI; MPOUCXOAUT OOpa3oBaHHE M HAKOIUIEHHE OCAJOYHBIX MOPOA, 0Opa3zyrOIINX
BEPXHUU CIIOM 36MHOU KOPBI, HAKOIIJICHHE OPTaHOT€HHBIX OPO. (YIS, KOPAIOBBIX U3BECTHSKOB,
IUaTOMUTOB, Topda); (GopMupyroTcss (HU3NKO-XUMUYECKUE YCIOBHS MUTPAIMH DJIEMEHTOB B
nagamadTax (B MecTaX THUEHHS OJKUBBIX  OpPraHMYECKUX  COEAMHEHUN  oOpasyercs
BOCCTAHOBUTENbHASI Cpela C HEIOCTAaTKOM KHCJIOpPOJa, a B 30HE CHHTE3a BOJHBIX PACTCHHM
o0pa3zyeTcs OKUCIUTENbHAs cpefa ¢ U30BITKOM KHCIOpOJa), YCIOBUS MUTPAllUU 3JIEMEHTOB B
36MHOM KOpE, 4TO B UTOTE ONpeaenser ee reoxumuieckuii cocras. [lo cnmoBam B.W. Bepuanckoro,
KU3Hb SIBISICTCS BEJIMKUM TOCTOSHHBIM M HETMPEPHIBHBIM HAPYIIMTEIEM XUMHYECKOH KOCHOCTH
MOBEPXHOCTHU HAIlIeH MIaHETHI.

I'eorpaduueckoii 000704YKe CBOMCTBEHHa BbIpaXkeHHas 30HanbHOCTH (cM. § 10.1). O
30HAIBHOCTH OOMOTeHHOM reocepbl U3BECTHO MaJlo, OYEBHUIHO, YTO 30HAJLHBIE U3MEHEHUS €€ B
TO BpeMs OBbUTH CBSI3aHBI C M3MEHEHUSMHU KIMMATHYECKHX YCIOBHHI M KOpBI BhIBeTpHBaHUsS. Ha
OMOTEHHOM JTare B 30HAIBHOCTU reorpaduueckoil 000JOYKH BEIYIIYIO POJIb UTPAIOT U3MEHEHHUS
JKUBBIX OpraHu3MoB. Hauwano 3apokneHusi reorpauueckoil 30HATBHOCTH COBPEMEHHOTO THIIA
OTHOCST K KOHILy MEJIOBOTO nepuojia (67 MIIH JIeT Ha3ak), KOTia MOSIBIISIFOTCS [IBETKOBBIE PACTEHUS,
OTUIBI U HAOUPAIOT CUITy MIIeKONuTaromue. biarogaps TernaoMy U BIQKHOMY KJIMMATY TBIITHBIC
TPOIUYECKHUE Jieca PacCHpOCTPAHUIIUCH OT 3KBAaTOpa /10 BBICOKUX IIUPOT. M3MeHeHHe ouepTaHHii
MATepUKOB Ha MPOTSHDKCHMM JAJIbHEHIICH WMCTOPUU Pa3BUTH 3eMIIM MPHBOJUIO K WU3MEHEHUIO
KJIIMMaTHYECKUX YCIIOBUH, & COOTBETCTBEHHO M MOYBEHHO-PACTUTENHLHOTO MOKPOBA, U KUBOTHOIO
mupa. [TocTeneHHo yCaoXKHTUCh CTPYKTYpa reorpadudeckux 30H, BUAOBOW COCTaB M OpraHU3alus
ouocdepsl.

B nmaseorene, HeoreHe M IUJIEHCTOLEHE MPOUCXOAMIIO MOCTEINEHHOE OXJIAXKICHUE 3€MHOU
MMOBEPXHOCTH; KPOME TOTO, CyIlIa PacIIupUiIach U €€ ceBepHble modepexbs B EBpazun u CeBepHoit
Amepuke mpoaBHUraluch B Oojiee BBICOKME IIMPOTHL. B Hadame maneoreHa ceBepHeEe
9KBATOPHAJIBHBIX  JIECOB  MOSIBUJIKCH CE30HHOBIIAXKHbBIE cyOsKBaTopuajgbHbBle  Jeca,
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IIPEUMYIIECTBEHHO JIMCTONAAHbIE, B EBpasuu OHM IOXOAMIM 10 IIUPOT coBpeMeHHBIX [lapmxka n
KueBa. B Hamie BpeMs jieca Takoro THUMa BCTPEUYAIOTCA JIMIIb Ha MOJIyocTpoBax MHaoctaH u
uanoxuraii.

[Tocnenyromiee moxoolaHue MPUBEIIO K PA3BUTUIO CYOTPOITUYECKUX, a B KOHIIE MajleoreHa
(26 MiH €T Ha3aa) ¥ MUPOKOJIMCTBEHHBIX JIECOB YMEPEHHOT'0 mosica. B HacTosiiee BpeMs Takue
jJeca HaxoIsATCS ropa3o lokHee - B IleHTpe 3amagHod EBpombl m Ha JlambHeM Boctoke.
CyOtpormueckue Jeca OTCTyMMIUd K Ory. boiee 4eTko 000COOMINCH TNPUPOIHBIE 30HBI
KOHTHHEHTAJBHBIX PalOHOB: CTENH, 0OpaMJICHHbBIE Ha CEBEpe JIECOCTEMSIMH, a Ha IOTe - CABAHHAMH,
KOTOpble ObLIM pacmpocTpaHeHsl mo Bcedl Caxape, Ha momyocTpoBe CoManu W Ha BOCTOKE
HNunocrana.

B HeorenoBom mepuoje (25-1 MutH neT Ha3aa) MOXONOAaHUE MPOaoIKaIOCh. CunTaercs,
YTO HAa TPOTSHKEHUHM HSTOTO MEPHOAA 3€MHasg MOBEPXHOCTh oxjaguwiack Ha 8 °C. Ilpomsomwio
JlalbHENIIee YCI0KHEHNE 30HAJIBHOM CTPYKTYpPBI: HAa paBHUHAX CEBEPHOU 4acTu EBpa3uu Bo3HUKIIA
30Ha CMEIIaHHBIX, @ 3aTeM U XBONHBIX JIECOB, a OOJiee TEII0M00UBbIE JIECHBIE 30HBI CY3WINCh U
CABUHYJIUCH K IOTY. B LIEHTpaJbHBIX 4YaCTAX KOHTHHEHTAJIbHBIX PAlOHOB BO3HUKIM NYCTHIHU U
MOJIYITYCTBIHU; Ha CeBEpe MX OOpaMJIsIN CTEMH, Ha I0Te — CaBaHHbI, & Ha BOCTOKE - PEAKOJIEChS U
KyCTapHUKH. B ropax 0Goyiee OTHUETIMBO MPOSIBHIACH BBICOTHAs 30HAIBHOCTH. K KOHIy HeoreHa
IIPOU3OIILIN CYIIECTBEHHbIE U3MEHEHUSI IPUPOBI 3€MJIU: YCHUIIMIIACH JIETOBUTOCTh APKTHUUYECKOTO
OacceifHa, MHTEHCHBHEE CTaJd LMKIOHWYECKHE OCAJKH B CpeIHUX InupoTax EBpaszum,
yMeHbIIUIach cyxocTh knumaTta B CeBepHoit Adpuke u Ilepemneri Asum. I[IpomomkaBmieecs
IIOXO0JIOIAHNUE TIPUBEJIO K OJIEAEHEHUIO B ropax: Ainblibl U ropel CeBepHO AMEpPUKH NOKPBUINCH
nennukami. [Toxonoganue, 0cOOEHHO B BBICOKUX IIUPOTAX, TOCTUTIIO KPUTUYECKOTO pydexa.

Jlnst Gonbledt 4acTH 4eTBEpPTUYHOro mnepuona (mpubmusutensHo 1 muH - 10 ThIC. et
Ha3aJ[) XapakTepHBI MOCICAHNE B UCTOPUHM 3E€MJIM OJICNICHEHMs: Temmeparypa Obiia Ha 4—6 °C
HWKE COBpeMEHHOM. TaM, rie Bblnanaino J0CTaTOUHOE KOJUYECTBO OCAJKOB B BUJIE CHETA, JIETHUKU
POXKIAINCh U HAa paBHUHAX, HallpUMep B CYONMOJSPHBIX mupoTax. B 3Toil oOcTaHOBKE X001 KaK
Obl aKKyMyJTUPOBAJICS, IOCKOJBKY OTpakaTelbHas CHOCOOHOCTh CHEXHOM U JIEIHUKOBOU
noBepxHocTel gocturaer 80%. BeneacTBue 3Toro JeAHUK pactiupsics, o0pa3ys CIJIOIIHOM LIUT.
Lentp onenenenus B EBpome Haxoauincs Ha CkaHAMHABCKOM MoiyocTpoBe, a B (CeBepHOM
Awmepuke - Ha badgdunosoit 3emie u Jlabpamnope.

B HacTosiiiee Bpemsi yCTaHOBJICHO, YTO OJIEZCHEHUsS! Kak Obl MyJIbCUPOBAIIN, IPEPHIBAsICH
MEXJIETHUKOBbAMU. [IpUumHBI mynbcanuii BCE €IIe SBISIOTCA IMPEIMETOM CHOpPOB YYEHBIX.
Hekoropple M3 HUX CBS3BIBAIOT IOXOJIOJAHUE C AKTUBHU3ALMEW BYJIKAHWYECKOW IEATEIBHOCTH.
Bynkannueckas NbUIb M IIENENT 3aMETHO YCWIMBAKOT DPACCESIHUE M OTPAKEHHUE COJIHEYHOM
paguauuu. Tak, Ipu yMEHbUIEHMM CyMMapHOW COJHEYHOHM paauauuu Tosibko Ha 1% BcieacTBue
3aMbUIEHHOCTH aTMOcdepbl CpeHss MIaHeTapHask TeMIepaTypa Bo3yXa JOJKHA TOHMKAThCS Ha 5
°C. Otor 3(hdexT ycunmBaeT BO3paCTaHUE OTPAKAMOIIEH CIIOCOOHOCTH CaMOW OXBadyeHHOMN
OJIEICHEHUEM TEPPUTOPUHN.

B nepuon oneneHeHHs MOSBWIOCH HECKOJIBKO IPUPOIHBIX 30H: CaM JIEIHUK, KOTOPBIN
o0pa3oBaJl MOJSpHBIE MOsica (aPKTUYECKUN W aHTAPKTUYECKHil); 30Ha TYHIpPbI, BO3HUKILIAS BJIOJIb
Kpasi apKTUYECKOT0 I0sACa Ha BEYHOM Mep3JI0Te; TYHAPOCTENH B KOHTHMHEHTAJIBHBIX Oo0Jiee CyXHX
paiioHax; Jiyra B MPUOKEAHUYECKUX YaCTAX. DTH 30HbI OTIEISINCh OT OTCTYMAIOIIEH K 10Ty Tallru
30HOM JIECOTYHAPBI.

Aumponoeennwiti 3man GopMupoBaHUs reorpadudeckoil 000I0YKM Ha3BaH TaK B CBS3U C
TE€M, YTO pa3BUTUE MPUPOJbl HA MPOTSHKEHUU TIOCIEIHUX COT THICSUENETUNH MPOUCXOAMIO B
MPHUCYTCTBUH YelIOBEeKa. BO BTOPOI MOJIOBHHE YETBEPTHUYHOTO MEPUOA TOSBHINCEH JpPEBHEHIINE
JIOIA  apXaHTPOIbl, B dYacTHOocTH mnuTekaHTporn (B HOro-Bocrounoit Asum). ApxXaHTPOIIBI
cymecTBoBalid Ha 3emie anutenbHoe Bpems (600-350 Teic. et Hazam). OMHAKO aHTPOMOTEHHBIH
nepuoj, B pa3BUTUU reorpaduueckoil 000JOYKM HACTYNUJ HE cpa3y BCIEI 3a IOSBJICHHUEM
yenoBeka. CHavana BO3CHCTBUE YellOBeKa Ha reorpaduyeckyio 00O0JOYKY OBUIO HUYTOXKHBIM.
CoOupaTenbCTBO U 0XO0Ta C MOMOIIBIO TYOMHOK WMJIM MOYTH HEOOPaOOTAaHHOTO KaMHS IO CBOEMY
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BO3JECHCTBUIO HA MPUPOAY MAIO OTIMYAIM JPEBHEHIIEr0 4YeJIOBEKa OT >KUBOTHBIX. J[peBHeHIIuni
YeJIOBEeK HE 3HaJl OTHSA, HE MMeEJN MOCTOSIHHBIX JKWJIMIL, HE MoJjib30oBajcs onexnoil. [loatomy on
MOYTH MOJIHOCTHIO HAXOAWJICA BO BJIACTH MPHUPOJIbI, & €r0 3BOJIIOIMOHHOE PA3BUTHE OMPEAETSIOCH
B OCHOBHOM OHOJIOTMYECKUMHU 3aKOHOMEPHOCTSIMH.

Ha cmeny apxaHTponaM NpHIILTY [ajJ€0aHTPOIbI - IPEBHUE JIIOAH, TPOCYIIECTBOBABIINE B
obmeit cnoxxknoctu cBbime 300 Teic. get (350-38 ThIc. ser Hazam). B 3To Bpemsi mepBOOBITHBIMA
YEJIOBEK OBJIAJIENT OTHEM, YTO OKOHYATEJIbHO OTIEIUJIO €ro OT JKMBOTHOrO HapctBa. OroHb craji
CPEICTBOM OXOThI M 3aIIUTHI OT XHUIIHUKOB, U3MEHUJI COCTaB MUIIH, TOMOT 4eJOBEeKy B Oopnle ¢
XOJIOZIOM, YTO CIIOCOOCTBOBAJIO PE3KOMY pacUIMpeHHIo obiactu ero oOuranus. [lameoaHTpomsl
CTaJIi MIMPOKO MCIIOJIH30BATH IEHIEpPhl B KAUeCTBE XKUIINII, UM Oblja U3BECTHA OCKIA.

IIpumepHo 38-40 ThIc. J€T Ha3aa NAJEOAHTPOIOB BBITECHWIM HEOAHTPOIIbI, K KOTOPBIM
OTHOCHUTCSI COBpeMeHHBIN uenoBek Homo sapiens. IMEHHO kK 3TOMY BpeMEHH M OTHOCST HAdajo
aHTpornoreHHoro nepuoja. Co3naB MOIIHBIE TPOU3BOAUTENIbHBIE CUJIbI, KOTOPHIE YYacTBYIOT B
robanbHOM  MacmTtabe BO  B3aUMOJEHCTBMM Bcex cdep 3emid, 4YelIOBEK MpUIaeT
[[EJICHAIIPABICHHOCTh TIpoIleccy pa3BuUTUsl reorpaduueckoit obomouku. I[logyBcTBOBaB cBOE
MOTYILIECTBO, YEJIOBEK HAa COOCTBEHHOM OIBITE YOenuscs, YTO €ro OJaromnojlydyue HepasphIBHO
CBS3aHO C TOJIHOKPOBHBIM pa3BUTHEM NpupoAbl. Oco3HaHHME TOW HCTUHBI 3HAMEHYET Hauajo
HOBOT'O 3Tarna 3BOJIONUM reorpadguueckoil 00OJOYKM — 3Tarna CO3HATEIBHOIO PEryIUpOBaHUs
NPUPOJIHBIX MPOILECCOB, HMMEIOIIETO LEIbI0 JOCTUKEHHWE TapMOHUYHOIO PAa3BUTUS CHUCTEMBI
«Tpupoza - OOIIECTBO - YEIOBEK).

Bonpoc 3. I'eorpaduyeckas cpeaa u riaodajbHble NPoOJIeMbl YeJI0Be4YeCTBA

K 6a30BbIM B €cT€CTBO3ZHAHUU OTHOCHUTCS TIOHATHE 2eo2paduueckoll cpedvl, 00 KOMopoll
00bIYHO NOHUMAIOM Yacmb 2eocpaguueckou 000710YKU, 6 MOU U UHOU Mepe OCBOeHHAs
Yelo8eKoM U 6061e4eHHas 6 obwecmeenHoe npouszsoocmeo. CamMo TOHATUE «reorpadudeckas
cpena» Obuio BBeneHo J. Pexmio m JLU. MeunukoBbiM. 'eorpadudeckas cpepa mpeacTaBiseT
co0o0il ClIO)KHOE CcouYeTaHue MPHUPOJAHBIX M AHTPONOICHHBIX KOMIIOHEHTOB, COCTAaBJISIOIINX
MaTepHaJIbHYI0 OCHOBY CYIIECTBOBAHMS UeJIOBEUECKOro obmectBa. CuuTaercs, 4YTo CO BpEMEHEM
reorpaduueckas cpena 0yaeT Bce O00blle PaCIIUPITHCS U B KOHIIE KOHIIOB €€ TPaHUIIbl COBIAAYT C
reorpaguueckoil 000JI0YKOM.

B nacTosmee Bpems moHsATHE «Teorpaduieckas cpea» 4acTo 3aMeHstoT Ooee o0Imm —
«OKpY’Karomasi cpeqia», KoTopas BKItouaeT B ce0st yacTb COTHEYHON CHCTEMBI, TOBEPXHOCTh 3EMIIH
U ee Heapa, KOTOpbIe MOMafaroT B cdepy NeATENbHOCTH 4YEJIOBEKa, a TaKkKe CO3JAaHHBIH UM
MaTepuanbHbld MuUp. OKpyXarolryro cpeny OOBIYHO pa3AeNsioT Ha €CTECTBEHHYIO, KOTopas
BKJIFOYACT B c€0s1 HEXKUBYIO U JKUBYIO YaCTH MIPUPO/IBI - Teorpaduieckyro 00omouky (buochepy), u
HUCKYCCTBEHHYI0, KOTOpas BKJIIOYaeT BCE TO, UTO SBIAETCS MPOJYKTOM YEIOBEUECKOM
NEeSTENIbHOCTH, - MPEeIMEThl MaTepuanbHON U AYXOBHOM KYJbTYpHI (rOpoja, MpeAnpusaTus, oma,
JIOPOTH, aBTOMOOWIIH | T.11.).

YenoBek kak OMOJIOrMYECKUN BHUJI CBSI3aH C OCTAIbHBIMU KOMIIOHEHTAMU Teorpapuieckon
obonouku (O6uocdeprl), a €ro OpraHu3M BXOJUT B KPYrOBOPOT HPUPOIBI U TOAUUHSETCS €€
3akoHaM. YenoBeueckuil OpraHusM, Kak 1 OpraHu3Mbl APYTUX KUBOTHBIX, pearupyeT Ha CyTOYHbIE
U CE30HHBIE PHUTMBI, H3MEHEHHUS OKPYKAIOIIEH TeMmeparypbl, WHTEHCUBHOCTb COJHEYHOTO
u3nydeHus u T.4. Ho denoBek He mpocTo Omosornueckuii Buj. OH SBISETCS COCTABHOM YacThIO
0co0oil coumanbHOM cpeapl - obmectBa. Cpena yemoBeka — 3TO HE TOJBKO IMPHPOJA, OHA
dbopMupyeTcss TakkKe COLHATbHO-DKOHOMHUYECKUMH YCIOBUSAMHU. Jliomum MOryr He TOJIbKO
MpHUCTIOCabIUBATLCSA K TMPUPOJE, HO U M3MEHITHh ee. CaMm mpolecc Tpyna Kak OCHOBAa Pa3BUTHUS
oOmiecTBa ecTh MPOLECC AKTUBHOTO BO3/IEUCTBHUS YeJIOBEKa Ha MPUPOLY.

YenoBek ¥ OOIIECTBO HEPA3phIBHO CBs3aHBI C reorpaduueckoil cpenoit. CreneHb
BO3JICHCTBUS TMPHUPOABI M 3aBUCHUMOCTh 4YEJIOBEKA OT HEe SIBISIOTCS MPEIMETOM H3yueHUs
reorpauueckoro jaerepMuHU3Ma. B HacTosimee Bpems uaeu reorpaduueckoro JeTepMUHU3MA
Pa3BHUBAIOTCS B COLIMAIBLHON reorpaduuu, n3yvaromied TeppuTOpruaIbHYIO0 OpraHM3aluio 001ecTBa,
U B TEOMNOJUTUKE, KOTOpas U3Yy4aeT 3aBHUCHUMOCTb BHEUIHEH TOJUTUKU TOCYAApCTB W
MEXIYHApOAHBIX OTHOLIECHUH OT CHUCTEMbl MOJUTUYECKHX, HOKOHOMHUYECKMX M BOEHHBIX
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B3aMMOCBsI3€H, OOYCIIOBICHHBIX Te€Orpa)UuecKuM IOJOKEHHEM CTPaHbl (PETMOHA) W APYTUMHU
GU3UKO- U PKOHOMHKO-reorpaduueckumMu Qpakropamu (KIUMAaTOM, MPUPOJHBIMU pPECypcaMu H
T.J.).

OpurnHAJIBHYIO KOHIIETITUIO B pyciie reorpaduuecKkoro AeTepMUHU3MA TTPEIIOXKIIT B 1924
r. JLU. MeunukoB B pabore «L{uBunu3amus u BelIMKue ucTopuieckue pexu» [26]. OH yTBepxaad,
YTO pa3BUTHE YEJOBEUECKOro OOIIEeCTBAa OIpeAeNseTcsl B MEPBYIO O4Yepellb OCBOCHHEM BOJHBIX
pecypcoB u mytel coobmeHus. CorimacHo MeEYHHMKOBY, pa3BUTHE LUBWIN3ALUN MEPEKHUIO TPU
CTaJiM, KOTOpbIE TMOCJIEAOBATEILHO CMEHsUIM Apyr napyra. Ha mnepBod cragum -peyHod —
00IIecTBO Pa3BUIIOCH OJIaroapsi OCBOCHHIO M UCIIONIb30BaHUIO BenuKuxX pek Kuras, Unauu, Erunra
n Meconortamunr. Ha BTOpOil cTaguu — CpeaM3€eMHOMOPCKONW — JIIOJM OBJAJEIN MOPCKUMHU
MPOCTPAHCTBAMU W TIEPEMENIAIUCh ¢ KOHTHMHEHTAa Ha KOHTHHEHT B mpenenax EBpombl, A3uu u
Ad¢puku. Oxeanndeckasi cTaiusg Hayanachb ¢ OTKPHITUEM AMEPHUKU U €€ aKTUBHBIM OCBOCHHUEM H
00BEMHIIIA BCE [IUBIIN3AIIMN B MacIITade 3eMIIN.

Nnen B3auMOCBSI3M OKpYXKaromiel cpeapl U 00IecTBa HalluIk oTpakeHue B padortax B.U.
Bepnaackoro, K.D. IMuonkosckoro, A.JI. UmxkeBckoro. Tak, UnxeBckuid oOpaThyi BHUMaHUE Ha
B3aMMOCBA3b akTHUBHOCTU CoJIHIIA ¢ OMOJOTMYECKHMMH U COLMAIbHBIMU Ipolieccamu Ha 3emie. Ha
OCHOBE 00JbIIOr0 (H)aKTUYECKOTO MaTepuana OH pa3paboTai KOHIEMIHIO, COTrJIACHO KOTOpOU
KOCMHUYECKHE PHUTMBI BJIMSIOT Ha OWOJOTHYECKYIO ((DU3UYECKOE W TICUXUYECKOE COCTOSIHHE) M
o0IIeCTBEeHHYIO (BOWMHBI, OYHTHI, PEBOIIONMH) KHU3Hb denoBeka. [lo moacueram UnKeBCKOTO, BO
BpeMsi MHUHUMAJIBHON COJIHEUHON AaKTUBHOCTH MPOUCXOAUT He Oomnee 5% BCEX COMMATBHBIX
NpOSsIBJIICHUH B OOIIECTBE, TOT/Ia KaK BO BpeMs NMuka akTUBHOCTH ConHua ux nois gocturaet 60%
[37].

OTHOCHUTENBHO BOIPOCA, BIMAET JIU reorpaduyeckas cpeia Ha BOZHUKHOBEHUE, Pa3BUTHE
Y MCYE3HOBEHHE TE€X WJIM MHBIX THOCOB Ha 3emiie (ITHOTeHE3), HE CIIOKUIIOCh eMHOro MHeHus. C
touku 3peHus 0.B. bpomies, C.A. TokapeBa U JpyrHX OT€YECTBEHHBIX YUEHBIX, STHOTEHE3 - ITO
MpEeKIe BCEro COLMAJbHBIA IMpolecc U Ha (HOPMUPOBAHHME STHOCOB B IMEPBYIO OUYEpellb BIUSIOT
COLMAIbHO-IKOHOMHUYECKUE (PaKTOPBI, TOITOMY NPH €ro M3y4CHUHU LeIeco00pa3HO HUCIOIb30BATh
dbopMaIMOHHBIN TTOAXO U aHAJIM3UPOBATh BHYTPUAITHUUECKUE TTPOIIECCHI [4].

Hpyroit Touku 3penus npunepxkuaics JI.H. I'ymumnes [14]. CornacHo ero rumortese,
[JIaBHYIO POJIb B (JOPMUPOBAHUHU STHOCOB UTPAIOT OMOJIIOTMYECKUE U MICUXO0JIOTHYECKHE (PaKTOphl, a
CleIoBaTeNbHO, reorpaduueckas cpefa. ['ymMuieB mojarans, 4YTO €IWHCTBEHHBIM HAJIeKHBIM
KpUTEpUEM Uil XapaKTePUCTHKU 3THOCA M CymepaTHoca (TPYIIbI 3THOCOB) MOXKET CIYKUThb
CTEpPEOTHI MOBEACHUS, MO3TOMY 3THOTEHE3 CIEeIyeT paccMaTpuBaTh HE KaK COLMANBHBINA, a Kak
pUPOIHBIN Tiporiecc. [1o ero MHEHHIO, OOJIBIIMHCTBO 3THOCOB (CYNEPITHOCOB) MEPEKUBAIOT (Da3bl
CTaHOBJICHUS, ITOABEMA, HAJIOMa, YIIaJKa U roMeocrasa. [Buxymieil cunon sTHoreHesa ['ymuiies
CUMTAJ HNACCUOHAPHOCMDB - HENPEOJONIMMOE BHYTPEHHEE CTpeMJIeHHe K JesTeNIbHOCTH,
HANPaBIIEHHOEC Ha JOCTHXKCHHE KaKOW-TMOO TEeNu ¥ CBONCTBEHHOE OTACIBHBIM JIHIIAM,
KOJUIEKTUBAM M LEJIBIM Hapojam, MOMaBIIUM B 30HY TaK Ha3bIBAEMOr0 MacCHOHapHOro Toiuka. Ilo
3TOM THIIOTE3e, MAaCCHOHAPHOCTh OOYCIIOBJIIEHA HEPAaBHOMEPHOCTHIO OMOXMMUYECKOH SHEpruu
JKHBOTO BelecTBa Ouochepbl BO BPEMEHH M B TIPOCTPAHCTRBE.

B HacTosIee BpeMs Mmoyydusia MUPOKOe paclipoCTPaHCHHUE APyras OpUTHHAIIbHAS UACS -
yaeHue o Hoocghepe (chepe pazyma). B ocHOBaHWMHM ATOTO y4eHUs JIEKAT HJECH, BHICKa3aHHBIC B
Hauane XX B. D. Jlepya u II. Teitsipom ne IllapaeHoMm, KOTOpBIE paccMaTpuBaiId Hoocdepy Kak
HEKOe HJeabHOEe 0Opa3oBaHWE, BHEOMOCHEPHYIO 000JIOUKY MBICIH, OKpYyXxaromyto 3emutio [36].
OCHOBBI COBPEMEHHOT0 yueHHs 0 Hoochepe chopmynuposan B.M. Bepruaackuii. On nonarain, 4yto
Hooc(epa - 3TO, BO-NIEPBBIX, COCTOSHMUE IIJIAHETHI IOCIE TOrO, KaK YENOBEK CTall KpPYIMHOM
peoOpasyroNieil CUIIoi; BO-BTOPBIX, 00JIACTh AKTUBHOTO MPOSIBICHUS HAYYHON MBICIIH; B-TPEThUX,
TJIAaBHBIA (paKTOp mepecTpoiiku u u3MeHeHusi ouocdepst [6, 7]. Ceituac cunrtaercs, yTo Hoochepa
MpeNCTaBIsIeT co0OW 00JIaCTh B3aMMOJICHCTBUS YENIOBEKAa W TMPHUPOIBI, B MpeAenax KOTOpou
pa3ymHasi uejoBeyYecKas JesTeIbHOCTh CTAHOBUTCS OCHOBHBIM OIPEACTSIONIUM  (aKTOpOM
pa3BuTHs; Hoocdepa eCTh KaueCTBEHHO BBICIIAS CTaAWs pa3BUTUS OHOcCQeEpbl, CBs3aHHAA C
KOPEHHBIM MpeoOpa3oBaHMEM KaK MPHUPOJAbI, TaK M C€aMOro uejoBeka, T.e. Hoocdepa - 3TO
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KaueCTBEHHO HOBOE COCTOSIHHE Ouocdepbl, ee odepemaHas TpaHCHOpMallUs B XOJAE SBOJOIHUH.
CtpykTtypa HOOc(epbl BKIIOYAET: YEIOBEYECTBO, COIMANbHBIE CHCTEMbI, HAyKy, TEXHHKY U
TEXHOJIOTUM B €IUHCTBE C Ouocgepoil.XapakTep B3aUMOACHCTBUS OOIIECTBA W MTPUPOABI BO
MHOTOM OOYCJIOBJIEH CTENEHbIO OOIIECTBEHHOTO pa3BUTHs. BnusHue reorpaduueckoil cpeasl Ha
0O0IIECTBO MPOSBISETCS B OOIIECTBEHHOM pa3AeieHUN TPYAa, Pa3MELICHUN U PA3BUTUU PA3IUYHBIX
oTpaciied IPOU3BOJCTBA, a CIIEOBATEIbHO, B YPOBHE IPOU3BOJUTEIBHOCTH TPy, PA3BUTHH
CHOCOOHOCTEH YeloBeKa, TeMIax pa3BUTHs OOILIECTBa B LIEJIOM, PAa3BUTUS IPOM3BOJCTBEHHBIX
OTHONICHUH, COLIMATILHO-TICUXOJIOTMYECKOM OOJIMKE U HacTpoe OOIIECTBA, T.€. HA €r0 MEHTAJIHUTETE.

Bnusinue yenoBeka Ha MPUPOJLY CBOIUTCS K YETHIPEM OCHOBHBIM BHUJAaM W3MEHEHHUS:

O CTPYKTYphl 36MHOM MOBEPXHOCTH (pacramika CTerei, BhIpyOKa JIeCOB, METHOpaIHs,
CO3/1aHNE NCKYCCTBEHHBIX 03€p U MOpEH U T.1.);

O cocraBa Owmocdepbl, KpyroBopora W OajaHca Ccllaralomdx €€ BemecTB (BBIOPOC
pa3IMYHBIX BEIIECTB B arMocepy M B BOAHBIE OOBEKTHI, M3BATHE HCKONAEMbBIX, M3MEHEHHE
BJIaroo0opoTa  T.11.);

{ 3HEpreTMYecKoro, B YaCTHOCTH TEIUIOBOTO, OalaHca OTAENbHBIX PaifOHOB 3€MHOTO IIapa
1 BCEH IIaHETHI;

¢ OMOTHI (COBOKYIHOCTH >KHMBBIX OpPIaHU3MOB) B DPE3YJbTaTe HUCTPEOJICHUS HEKOTOPBIX
BUJIOB KMBBIX OPraHU3MOB, CO3aHUSI HOBBIX TOPOJI )KUBOTHBIX U COPTOB PACTEHUM, epeMeILeHUs
UX Ha HOBBIE MeCTa OOMTaHUSI.

Wnmoctpanueil HeoOXOOUMOCTH y4yeTa BCEro KOMIUIEKCa MPUPOAHBIX (HaKTOpPOB B
npoliecce MPUPOIONOIb30BaHUS MOTYT CIY)KUTh CTaBIIME YK€ XPEeCTOMAaTHMHHBIMU JBa IpUMeEpa
[1]: 1) amepukanckue GepMepsl s YIYYIICHHS TPaBOCTOS JYyroB MacCOBO MPUMEHUIH
repounuasl. Ho 310 mory6miio UBHAKH, CITy>KUBIIHME THIIEH 000paM.

Bobpb! mokuHynu peky, BHICOKUN YpOBEHb KOTOPOU MOJAEPKHUBAICS MOCTPOCHHBIMU MU
wioTHHaMU. [IJOTHHBI MOCTENIEHHO pa3pyIIMINCh, peka oOMernena, morubdiaa BOAMBIIASCS B HEH
pbi0a. 3aTeM BO Bcell MECTHOCTH MOHU3UJICS YPOBEHb T'PYHTOBBIX BOJ M OOraThie MOWMEHHBIE JTyTa,
pamd KOTOpPBIX OBUIM NpPUMEHEHbl (UTOHIUABI (TepOMIMIBI), OCYXOAONUINCH M MOTEPSITH
IEHHOCTh. 3aJyMaHHOE MEpOINpHusATHE He cpadoTajo MOTOMY, YTO JIIOJU MOMBITAINUCH
BO3/ICHCTBOBATH JIMIIL HA OJHO 3BEHO CIOXKHOHM Ienu Npu4MH U cienactBuii; 2) B Kurae Obuin
YHUYTOXKEHBI BCE BOPOOBH, TOEIABIINE OIPOMHOE KOJIMYEeCTBO 3epHa. Ho BopoOBH, camu Oymydu
3epHOSAHBIMU, KOPMSAT ITEHIIOB HAaceKOMbIMU. I[loaTomy wucTpeOieHne BOpPOOBEB HAPYIIMUIIO
CIIOKHBIIIEECS B MPUPOJAE PABHOBECHE: T'YCEHMIIbI HEBEPOSITHO PA3MHOXUIIUCH U OOPYIIMIUCH Ha
casibl U TYTOBHUKH.

B XX B. 4enoBeuecTBO BIUIOTHYIO CTOJKHYJIOCH C TJI00AIbHBIMH MPOOJIeMaMu, KOTOPBIC
HE MOTYT OBITh PELIeHbI KaKOW-TM00 OJHOW CTpaHOW, OHU TPEOYIOT OOBEIMHEHHBIX YCHIIMH BCEX
rocylapcTB M HapoaoB. MHorue rio0anbHble MpoOJIeMbl CBOJATCS K HECOBEPLICHCTBY
B3aMMOOTHOIICHUH oOliecTBa M TPUPOABI, MPUBOAAIIEMY K Kpusucy. B HacTosimee Bpems
YeJIOBEYECTBO PACIONaraeT TAKUM TEXHUYECKUM MOTEHIIUAIOM, KOTOPbIH CIOCOOEH CYIIECTBEHHO
HapyIUTh OHONOrHYecKkoe paBHOBecHe. l3-3a pe3KOro yBEeNMYEHUS UYUCIEHHOCTH HACENCHHS,
UHAYCTpUAIN3aluu U ypOaHU3allUU XO3SICTBEHHbIE HArpy3KH CTajld MPEBBIIIATh CIHOCOOHOCTH
HKOJIOTHYECKUX CHCTEM K CAMOOYMIICHHMIO M PEreHepaluu. JTO B CBOIO ouyepeab 00YyCIOBIMBAET
HapyIlIeHHEe KPyroBOPOTOB BEUIECTB B OMOC(epe: NCTOMIAIOTCS TPUPOIHBIE PECYPCHI, UTO MPUBOAUT
K BO3HHUKHOBEHHUIO PECYpPCHO-3HEPreTHUECKUX MpoOJeM, U HaKaIIMBaeTcss OOJIbIIOE KOIUYECTBO
BPEIHBIX BEILIECTB, BCAEACTBHE YETO BO3HUKAIOT SKOJIOTHUECKHUE TPOOIIEMBI.

Pecypcno-snepeemuueckue npobnemsi CBSI3aHBI C TEM, YTO C HEKOTOPOTO BPEMEHHU
NOTPEOHOCTh B M3BATUU M3 MPUPOJBI PECYPCOB HAYMHAET IMPEBBIIIATH CIIOCOOHOCTH MPUPOABI K
pereHepanyy, MOCKOJIbKY MHOTHE TNPHUPOJIHBIE PECypChl KOHEYHBI, a YHCICHHOCTh HACENCHHS
3emuin TTIOCTOSTHHO BO3pacTaeT. PemieHne 3Tol mpoOieMbl TECHO CMBIKAETCS C PEIICHUEM JIPYTUX
npobIeM: paluoHaIBHOTO MPUPOIOIIONIE30BAHMS, TIOUCKOB AbTEPHATUBHBIX CIIOCOOOB MOTYYECHHUS
SHEPTUH, PEryIUPOBAHUS YNCICHHOCTH HACETICHUS, TPOIOBOJILCTBEHHOM MPOOIEMBI U T.1.

Okonozuyeckue npobiemsl CBSI3aHbI C YXYIIIEHUEM KauecTBa OKPYKAIOILIECH cpeibl B CBS3H
C HapylIeHueM OaaHca BEIIeCTB B IPOLECCe MPUPOIOIOIB30BAHMS 110 CIEAYIOIUM IPUYHHAM:
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¢ cBemenne aecoB. OcoOeHHO 3T0 3amMeTHO B AMmaszonud u IOro-Bocrounoit Asum, rae
IUTAHOMEPHO YHHUUYTOXKAIOTCS jeca. DTO MPUBOAUT K HAPYIIEHUIO BOJHOTO pPEXHMMa U CHUXKAET
coJiep>kaHue KUCIopoa B aTMocdepe;

O mporecc ONMyCTHIHMBAHUSA, B PE3yJbTaTe KOTOPOTO BBIBOAUTCS M3 000poTa OOJBIIOE
KOJIMYECTBO CEIMbCKOXO3SIMCTBEHHBIX W JPYTMX 3eMelb. Bo MHOroM 53TO 0O0YCIIOBJICHO
HEPaLMOHAIBHBIM HCTIOIb30BAaHUEM I10YB U MEPEBBIIIACOM CKOTA;

¢ HcToIIEeHNEe BOIHBIX PECYPCOB U YXY/IIICHHE UX KA4eCTBa;

O 3arpsi3HEHHE OKpY’Kalollel cpellbl B pe3ysbTaTe AOOBIYM MOJE3HBIX MCKOMAEMbIX U UX
nepepaboTKU B KOHEUHBIA MPOIYKT, U3-32 YEro MPOUCXOIUT BBIOPOC BPEIHBIX BEUIECTB B MOYBHI,
BOAy, atMocepy, MPOUCXOIUT nerpananus Ouocdepbl, 4TO B KOHEYHOM CHUETE OTpa)KaeTcs Ha
3710pOBbE JIFOJEH;

0 pazpylieHne 030HOBOTO CJIOSi aTMOC(hephl, 3alIUIIAIONIETO 3eMII0 OT HM30BITOYHOTO
yIbTPapuOIeTOBOrO H3mydeHus. CUUTaeTCsl, 4TO MOBBIIICHHE 00beMa aHTPOIIOTCHHBIX BBIOPOCOB
OTpEIeNIEHHOr0 KJjlacca JIETy4yuX COeIMHEHUH B aTrMocdepy OCOOEHHO CHUJIIBHO pas3pyllaeT
030HOBBI CJIOH;

O mapHUKOBBIH A(QeKT BCleACTBUE H30BITOYHOTO BBIOpOca B aTMocdepy IHOKCHIA
yriaeposa.

PaccmotpuM moapoOHEe HEKOTOphIE TJOOalbHBIE MTpOoOJIeMbl. Tak, OCTPOTa BOJIHOM
npoOJieMbl B 1IeJIOM Ha 3emiie OOYCIIOBJIEHA TEM, YTO XOpOIIWE BOJbI MOPTUT YEJOBEK CBOCH
JeSTeNIbHOCTBIO, MOTpeOJIeHne BOJBI PAacTeT, a BOJIHBIE pecypchl HE yBeanuuBaroTcs. Boabl Ha
3eMHOH MOBEPXHOCTH MHOTO - HOYTH 1,5 MiIpA KM, HO Majo XOpOIIei IIPecHOH BOJbI,
HEeoOXoauMoOM I Jroaed W TexHuKu. IIpecHas Boma (JIbIbI, 03€pa, PEKH) COCTABISET TOJBKO
1/2000 Bceit BOJBI, M IOYTH BCS OHA COCPEOTOYCHA B JICIHUKAX, TTIABHBIM 00pa3oM B AHTapKTHJIC.
Jlonst TOCTYIMHOW XHUIKOW MpEecHOW Bonbl HEe mpeBbimaeT 1/40 Bceil mpecHOW BOABI, HO HE BCIO
KUAKYIO TTPECHYIO BOJY MOYKHO UCIOJB30BaTh, & TOJIBKO €€ H30BITOK - CTOK, MHAYE MPECHBIC BOJIBI
uctomarcs. Kpome Toro, BoaHBIE 3amachl pacmpelelieHbl HEpaBHOMEPHO: MHOTHE palOHBI U
rocyaapcTBa OeHbI BOAOH.

Pemenne mpoOnembl MUIIEBBIX PECYPCOB CBA3aHO C BOMPOCOM O TOM, MCTOIIAIOTCS JIU
npupoaHbIe pecypchl 3emiu. YenmoBek MOTpeOsisieT B MUINY TJIABHBIM 00pa3oM OpraHU4ecKoe
BemecTBO. Kaplid yeIoBeK JOJDKEH MOTpeOsaTh B o1 okono 40 Kr Msca, okoio 20 Kr peIObI U,
KpOME TOTO, paCTUTENbHY0 nuiy. OpraHnuecKkoe BEeUIECTBO, MOTPEOIIEMOe YeTOBEKOM, SIBIISICTCS
4acThi0 OHMOMAacchl 3eMiM, KoTopas cocTaBiaseT okomo 2,7 - 102 1, a momeit 6 - 10°.
CrnenoBarenbHO, Ha OJHOTO 4YeJIOBEKAa MPUXOAMUTCA OKoyiio 50 T opraHmveckoro BemiectBa. Ho
YTOOBI HE UCTOUIUTH OMOMACCY, YEIOBEK JOHKEH HCIOIb30BaTh €€ MPUPOCT - ypOKai, 3aBUCIINMA
OT MPOYKTUBHOCTH KUBOTHBIX U pacTeHuid. OHAKO HaceNIeHne 3eMITM TUTAeTCsl HEPaBHOMEPHO, U
xyxke B FOxxHolt Amepuke, pa3BuBaroniuxcs crpanax Adpuku u FOxHOW A3uu, rae oTMedaeTcs
0c00eHHO 0OJBIION MPUPOCT HaceleHus. B 3THX pernoHax ypokalHOCTh MHIIEHUIB B 3-4 pasa
HUKE CpPEIHEMUPOBOM, M HaceleHHe Henoenaer. UYToObl JTUKBUAMPOBATH 30HY TOJIO/A, HAIO
YBEJIMYUTh TOTpeONieHue mHuImd B 3 pasza. s 3TOro HyXHBI OTPOMHBIE CPEACTBA, PaBHBIC
3aTpaTraMm, TOHECEHHBIM rocyAapcTBaMu BO BTopoii MupOBOii BOiTHE.

PacmipocTpaneHo MHEHHME, UYTO 3€MHONM TMOBEPXHOCTU YrpOXKaeT TMEeperpeB u3-3a
napHukoBoro 3ddexra. BpigensioT crieaylomMe NPUYMHBI  AHTPOIOTEHHOTO  Ieperpena:
HAKOIUICHWE COJIHEYHOW TEIJIOTHI B PE3YNbTaTe YENOBEYECKOW JEATeTbHOCTH W YBEITUYCHUE
SHEPruM, BEIpadaThIBAEMOI YeIOBEYECTBOM. 3eMHasi aTMoc(epa 3aAepKUBAET TEIUIO MOBEPXHOCTH
3eMiu Tak K€, KaK CTEKJIO COXpaHSeT Terio B mapHuke. [lapHUKOBBIN 3PQeKT ycunuBaercs c
YBEJIMUEHUEM COZEpkKaHUS B aTMOocdepe YIIeKUCIIOro ra3a U BOASHOro napa. [ aBHbIM HCTOYHUK
YIICKUCIIOTO Ta3a - MPHUPOAHBIN - JbIXaHWE pPAcTeHUU (HOYBIO) M JKUBOTHBIX — JICHCTBYET B
TE€YEHHE HECKOJbKUX MUWLIHApIOB JeT. BTOpoi HCTOYHUK — aHTPONMOIEHHBIH — HIMPOKOE
MCIIOJIb30BaHNE YEJIOBEKOM TOPIOYMX IMOJIE3HBIX MCKOMAEMBIX - yIisl, HepTH U ra3a (MeTaHa), mpu
C)KMTaHUU KOTOPBIX BbIIEISETCS yriiekuchbli ras3. [lo Mepe pa3BUTHS MNPOMBIIUIEHHOCTH
KOJIMYECTBO YITIEKUCIIOTO Ta3a B aTMocdepe Bo3pacTaeT kaxkapie 10 ner Ha 10%. Yike ceronns ero
BIIBOE OoJIbIIe, ueM OblTo B aTMochepe B kKoHlle XIX B. [TapaukoBsiii 3hexT atMochepsl BIUSET U
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Ha TeMIlepaTypy 3eMHOM noBepxHocTH. CormacHo ojfHOM u3 oneHok, B 3000 r. temmeparypa ee
yBenuuurcs Ha 12 °C.

Bropas npuurHa HarpeBaHus 3€MHOHM IOBEPXHOCTH - JEATEIBbHOCTh YEJIOBEKA, KOTOPBIM
BbIpa0aThIBaeT SHEPIUI0 BO BCE BO3PACTAIONIMX KOJIMYECTBaX. JTa DSHEPrus IMOCTyMaeT B
reorpadguueckyo 000704yKy. COrjlacHO BTOpPOMY 3aKOHY TEPMOJMHAMUKH, BCE BHUIbBI SHEPIHH
NEPEXOIAT B TEIUIOBYIO, CIIEI0BATEIbHO, 3¢€MHAs TTIOBEPXHOCTh BCE OOJIbIIIE pa30rpeBaeTcsl.

B HacTosimiee BpeMs MPUHUMAIOTCS MEpBI M0 JTUKBUJAIMU OTICIBHBIX MPOTUBOPEUUN BO
B3aMMOJCHCTBUM NMPUPOAbI U obmecTBa. OT TOro, Kak Kaxabli U3 Hac OyJaeT y4acTBOBAaTh B 3TOM
npoliecce, 3aBUCUT OyayIlee YelI0BeUecTBa.

Takum 00pa3om, CyTh COBPEMEHHBIX TIOOATBHBIX MPOOJEM YEIOBEYECTBA CBOIUTCS K
CJICAYIOIIMM OCHOBHBIM MOMEHTaM: OBICTPOE HCTOIIEHUE MPHUPOTHBIX PECYpPCOB - CBHIPHEBBIX,
SHEPreTHYECKUX; OBICTpOE 3arps3HEeHHE MPHUPOTHOW cpedabl - aTtMochepsl, JTUTOCPEPHI,
runpocdepsl. Bce 3T0 HakmagpiBaeTcst Ha OBICTPOE YBEJIWYECHHUE UMCIEHHOCTH YEJIOBEUYECTBA.
CnenoBarenbHO, YTOOBI BBIMTH M3 KpU3HCA, HEOOXOAMMBI pPa3yMHOE CaMOOTpaHHYEHUE B
pacxolOBaHUU TPUPOJHBIX PECYPCOB, OCOOEHHO HSHEPreTUYECKUX HCTOUYHUKOB; IMOJICpKAHUE
JTUHAMHYECKOTO PpaBHOBECHS MEXAY MPUPOAOH U uelIOBEKOM; (OpMUPOBaHHE B OOIIECTBE
HKOJIOTHYECKOTO CO3HAHUA. DTO TpedyeT pa3pabOTKU HOBBIX METOIOJIOTUYECKUX U METOJAMYECKHX
MOJIXOJI0B, B IEPBYIO OYEPEh B pAMKaX €CTECTBO3HAHMS, KOTOPbIE Obl MOTJIM MO3BOJIUTH BHIUTH U3
COBPEMEHHOT'0 SKOJIOTHYECKOTO KpU3HCca M PEIIUTh IN100aibHbIe MTPOOIEeMBbl YEIOBEYECTRA.

2. METOANYECKHUE YKA3AHUS 110 BBINIOJTHEHUTIO

JIABOPATOPHBIX PABOT

2.1 JIa6opaTopHasi pa6ora Nel (2 ygaca)

Tema: OnpeneneHue TMHEHHBIX pa3MepOB PU3NUECKUX TEIL.

2.1.1 Heap padorbi: M3yunTh TEOPHIO W MPAKTUKY MPOBEACHHUS M3MEPEHUS JTUHEUHBIX
pa3MepoB pa3IMYHBIX (PU3NUECKUX OOBEKTOB: AJIHHY, IIUPUHY, 00BEM, BpeMsl.

2.1.2 3apayu padoThI:

1. [Tony4nTh TPaKTUYECKHE HABBIKUA U3MEPEHHS (PHU3NIESCKIX BETHUYHH.

2.1.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTOB, HCIIOJIb3YeMbIX B J1a00paTOPHON padoTe:

1- macmtabHas nuHEHKa

2- IITAaHTEHUUPKYIb

3-MUKpOMETp

4- METAJUTMYECKUN OPYCOK

5-IIpOBOJIOKA Pa3IMYHOIO AUaMeTpa

6- IWIMHIP

2.1.4 Onucanue (xox) padoTsbi:

Teopemuueckoe obocnoganue:

A) obwue ceedenus; U3MEPEHUE — ATO CPABHEHHE HM3MEPSIEMOW BEIMYMHBI TapaMmeTpa
IpeaMeTa ¢ ITAJIOHHOW BEMWYMHON. PasnnyaroT 2 BuAa 3KCIEpPUMEHTAIbHBIX U3MEPEHUN — IIPSIMOE
U KocBeHHoe. [Ipu mpsiMOM H3MepeHHMH ompefensemMas BeIMYMHA CPABHUBACTCS C €IUHHLEH
U3MEPEHUs] HEMOCPECTBEHHO P MOMOIIN U3MEPHUTEIBHOTO prudopa (T.e. u3mMepsiemMas BEIMUMHA
OTCUMTBHIBAETCS HEMOCPEACTBEHHO IO MIKaie mnpubopa). IIpy KOCBEHHOM H3MEpEHUM —
ompenensgeMas BeJIMYMHA BBIYHMCISAETCS 1O (GopMmyse, BKIIOYAIOUIEH pe3yiabTaThl MPSIMBIX
u3Mepenuil. Hampumep: onpeaeneHue IUIOIIAAM TIEOMETPUYECKHUX (QUIyp, ONpeAercHHe
COIPOTHBIICHUS Y4acTKa LENHU 10 CUJIE TOKA U HANPSKEHMSI, OIIPEEICHNE KOHLEHTPALUU IPUMECH
110 UHTEHCUBHOCTH €€ CIEKTPAIIbHOM JIMHUU U T.II.

HezaBucumo ot cmocoba wu3MepeHWe TOW WM UWHOW  (PU3MUECKOW BEITUUMHBI
COIIPOBOKIAETCS OLIMOKOM, MOKa3bIBAIOIIEH, HAa CKOJBKO MCKOMasl BEJIMYMHA OTIMYaeTcs OT eé
VCTUHHOTO 3HAYEHUS.
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b) Owubku usmepenuii: moapa3aensAIOTCS Ha: CUCTEMaTHYECKUE, CITy4ailHble U IPUOOPHEIE
OIHUOKH.

CucremaTuveckrie OMMOKH — BO3HUKAIOT MPH MHOTOKPATHOM MOBTOPEHUH M3MEPEHUN U
00yCIIaBIMBAIOTCS  HEUCIPABHOCTHIO  H3MEPUTENbHBIX MPUOOPOB, HETOYHOCTHIO METOJOB
U3MEpPEHUIl W WCIOJIb30BaHWEM [UIsl PAacu€TOB HETOYHBIX JaHHBIX. CiydaifHble OMMOKH —
BO3HUKAIOT CIIy4aiiHO MPH COBOKYITHOM J€HCTBHH MHOTUX (DaKTOPOB M OCTAIOTCS MPU YCTPAHEHUU
rpyObIx W cucremarndeckux  omuOok. [IpuOopuple  ommbkun —  00yCIIaBIMBAIOTCA
KOHCTPYKTUBHBIMH OCOOCHHOCTSIMU M3MEPUTENbHBIX MpHOopoB. Ilo BennunHe omuOOK, KOTOphIE
MOTYT BHOCHUTH TIPU H3MEPEHUU DIEKTPOU3IMEPUTENBbHBIE MPHOOPHI, PA3IUYAIOT CEMb KJIACCOB
TOYHOCTH TPUOOPOB, KOoTOphle oOo3Hauatotcs mudpamu: 0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0. LHudpa
KJIacCa TOYHOCTHU MOKA3bIBAET BEIMYMHY OTHOCHUTEIHHOW OIIMOKHM B MPOIEHTAX MPH OTKIOHCHHH
CTpEJIKH TIprbopa J0 TMOCJIEIHEro AeNeHUs MKalbl. AOCOTIOTHAs omurOKa mpubopa mpu JH000M
OTKJIOHEHUH CTPEJIKU OJuWHaKoBa. [103TOMY Mpu MEHBIINX OTKIOHEHUSX CTPEIKH OTHOCHUTEIIbHAS
ommbOka Oonpire. Hampumep, ecnu y mpubopa kmacca 0,2 mkana coxepkut 150 penenwid, TO
OTHOCHUTeNbHas ommOka Ha Bce 150 menmenmii cocraBut 0,2%, a abcomtoTHas ommbka pasHa 0,3
neneHus. [lpu OTKIIOHEHUU CTpeNKu Ha 25 aeneHui abconroTHas omuOka Ta xe — 0,3 meneHus, a
OTHOCHTEIIbHAS OIIMOKa Ha Bce 25 nenenuit cocraBut — 1,2% (150:25=6; 0,2x6=1,2).

B) O6pabomka pezynomamos uzmepenuii:
X1+Xp+4Xn

— Z?=1xi (1)
n n
TIE X1 X7...Xn- 3HAYEHUE U3MEPEHHON BEMYMHBL; N — YHUCIIO U3MEPEHHH.
3areM ompeaessaioT a0COMIOTHYIO U OTHOCUTEIBHYIO OMIMOKK M3MepeHHid. ADOCOJII0THAA
omudKa OTHeJbHOr0 H3MepeHUusi — 3TO abCONIOTHOE 3HAUYEHUE PA3HOCTU MEXAY CpEeIHUM

apu(METHUECKUM <X> M K&XKIBIM U3 OTJEIBHBIX PE3yIbTaTOB U3MeEpeHuii - Ax; =|< x > —x; |
Cpennsissi aGconloTHasi ommbka — cpeaHee apupMETHYECKOe aOCOMIOTHBIX OIIMOOK
|Ax1 1+1Ax, |+ - +1Axp ] T 1Ax]
n - n
AlcomtoTHas omuOKa yKa3plBaeT JBa 3HAYCHHS] M3MEPSIEMON BEIMYUHBL, MEXKIY

KOTOPBIMM HaxOAMTCS HMCTHMHHOE 3HaueHue. Hampumep, B pe3yiapTaTe H3MEpPEHUN auameTpa
npoBojioku mnonyunin: < d >=24MMu < Ad; >= £0,1MM. DTO 3HAUUT UYTO MCTUHHOE
3HAYEHUE UaMeTpa MPOBOJIOKKA HAXOAUTCA B MHTEpBajie Mexay 2,3 u 2,5MM.OTHOCHUTeJbHAsI

ommMoOKa — 3TO OTHOIIEHUE CpeaHeH aOCONIOTHONM OMIMOKH K CpEeAHEMY pe3yiIbTaTy U3MEpeHuit: £

_ <Axi>
<x>

pacrpenienenus, To BMECTO cpeiHel aOCOITHON OMIMOKH ONpeeNsieTcsl CpeHsAsi KBaApaTHYHAs

(Ax;)? S
omméka — S= / ?zln(n_ll)' OTHOcHTeIbHAS OINMOKa B JAHHOM Ciydae paBHa E ===

OtHOcuTenbHAs ommMOKa 3TO Oe3pa3MepHasi BeIWYMHA, €€ OOBIYHO BBIpAXalOT B mpoleHrax. s
atoro e€ Hano YMHOKUTh Ha 100%.
IMosiHast abcoyiloTHAsi omMOKa cpeaHero 3HavyeHuss ( ¢ yuérom mnpubopHoi (&) U

Cpennee apupMeTHIECKOE U3MEPSIEMBIX 3HAUCHUN: <X> =

OTAENBHBIX U3MEpeHUH - < Ax; >=

. Econ I/IBMepeHI/Iﬁ OBLIO AOCTAaTOYHO MHOI'O M OHHU IMOAYMHCHBI 3aKOHY CTAaTUCTHYECCKOI'O

Cityqaiinoii (Sy) ommoKm): Aoy = +/62 + sZ,- . Ecnu oiHa U3 ommb0OK MeHbIIE APYTOi B 4 pasa u
6osee, TO €€ MOXKHO HE YUHUTHIBATH.

Ecnu onpenensemas BenuunHa A CBs3aHa C HEOCPEICTBEHHO U3MEPSAEMbIMU BEJTMUNHAMU
B u C BeipaxxenueM A = BC, TOo oTHOCcHTeJbHasi OMMOKA BeJIHMYHMHBI A paBHa CyMMe
OTHOCHUTEINbHBIX o160k BenuunH B u C T.e.

Ja
B
Opy JEJCHUU JIBYX H3MepseMbIx BenuuunH. Ecim A paBHa cyMMe MM Pa3HOCTH H3MEPSIeMbIX
BenmunH B u C, T.e. ecnmu A = BXC, 1o aGconoTHasi omméka A paBHa CymMMe aOCONIOTHBIX

AC
+ —a a0comotHas omnbOka AA = EA. OTHOcUTEIbHEBIC OMIMOKU CKIIAIBIBAIOTCS U

AA .
ommbok B u C: AA = AB + AC. OtHocuTenpHas onmOKa B JaHHOM ciiydae E = X.OKOanTenLHLH/I

pe3yabTaT U3MEPEHUI OOBIYHO 3aMKCHIBAIOT B CTAHJAPTHON opme:
- BHavaJIe 3aMKChIBAaeTCsl Ha3BaHUE orpeaesieMoil (GU3nuecKoi BeIMUNHBI,
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- 3aTeM MUIIeTCs OYKBEHHBIH CHUMBOJ OINpEneIsIeMO (U3NUECKON BETUYMHBI, 3HAK
paBeHCTBa M B CKOOKax €€ cpeaHee 3HAUYCHHE IUTIOC-MUHYC CpeIHssi abCOIIOTHas OmmuoOka, 3a
CKOOKOH yKa3bIBaeTcsl eIMHUIA U3MEPEHUS;

- OT/IETILHO 3aMMCHIBAETCS 3HAUEHUE OTHOCUTENIbHOM OMIMOKH B MPOLIEHTAX;

- OKOHYATEJIbHBIE PE3YIbTAThI 3aKJIIOYAIOTCS B OOIIYIO paMKYy.

Cpennee 3Ha4YeHME, TTOJIHAS a0COTIOTHAS OMMOKA M OTHOCUTENIbHAS OIMIMOKA OKPYTIISIOTCS
1O CIIEAYIOIIUM IPaBUIIaM:

- BHAYaje OKPYIIAIOT A0 OAHOM WM ABYX 3HAYalMX LU]p cCpenHIo abCOIIOTHYIO
omnOKy (ecnu crapmas udpa Oonbire 4, OCTaBIAIOT OJHY 3HAYallyl0 IUQPY, B OCTAIbHBIX
ClIy4asix — JIBe);

- 3aTeM OKPYIJIAIOT CpeHee 3HAUCHHE /10 pa3psa, COBMNANAIOIIETO C MIIAIINM pa3psioM
a0COJIFOTHOM OIIMOKM;

- OTHOCHUTENIbHYIO OLIMOKY 3aluChIBalOT B % C TOYHOCTBIO JO JBYX 3Ha4amux mudp.
Hanpumep, 3anuch OKOHYATEIHHOTO pe3yjbTaTa onpeaeseHus 00béMa HUIMHAPUYECKOTO Tela
UMeeT BU: ONpeie/IEHHOM GU3NYeCKON BeJIMYMHbI:

OO0BEM HUIMHIPUUECKOTO Tela

V = (10, 43 + 0,25) a3

[IpU YCTAaHOBIEHMM KX pPABEHCTBA, KOraa
A e 0 TIOJIB30BATBCS  CICAYIONIMM  TPABHIIOM
E =2,4% €CJIM MOJYJIb Pa3HOCTU CPEAHUX 3HAYCHUM
I UX aOCOJIFOTHBIX OIIMOOK, CpaBHHUBAaEMbIC

BCIIITUNHEI MOKHO CUWTATH PABHBEIMI TOTH COBITAMAONIMME B MpefenaX OmUOOK u3MepeHuil. B
MPOTUBHOM Cllydyae JaHHbIe BETUYMHBI CUMTAIOTCS HEPABHBIMH WM HecoBnaaaomuMu. [Ipu Takom
CpPaBHEHMH B TIpEJieNiaX YKa3aHHBIX OIMIMOOK, €CIIM M3MEPECHHAS BEIMYMHA HE COBIAIAET HAPUMED
¢ TabnuyHOM (OOJee TOYHOI), MOKHO TOBOPUTH O HAIMYMHM B H3MEPEHUAX CHCTEMATHYECKOMN
ommbOku. PaccmoTpum  nBa  mpuMepa  pelieHUs 3aJad  Ha  ONpPENEICHHE  OIIHUOKH
n3mepennii. [lpumepl. Ilpu u3mepenun mnepuoma KojieOaHWN MasTHHKA TMOJYYCHBI CIEAYIOIINE
pesyawtatel: T1= 3,1; T, = 3,2; T3 = 3,0; T, = 3,5;Ts = 3,3; T¢ = 3,2c. Onpenenure CpeaHIO0
KBaJIpaTUYHYIO OHIMOKY MEepHoJa, OTHOCUTENIbHYIO OIIMOKY W MPEICTaBUTh OKOHYATENbHBIH
pe3yabTaT B CTaHIAapTHOM GopMme.

P e m1 e H 1 e. Haxonum cpenHee 3HaueHUE Iepuoa:
31+32+30+35+33+3,2

= G ~ 3,22cC.

OxpyriaeHue NpoMexXyTOYHOTO pe3yibTaTa MPOU3BeAeHO 0 TpEX 3Havamux udp. Hanee
BBIYUCIISIEM a0COIFOTHBIE OMIMOKH OTACIBHBIX H3MepeHuii mo popmyie: AT;=|< T > — Tl

AT, = 1322—- 31| = 0,12; AT, = [3,22—- 32| = 0,02; AT; = |3,22—- 3,0| =
0,22; AT,=|3,22 — 3,5 |=0,28;AT5=|3,22 — 3,3 |=0,08; AT¢=|3,22 — 3,2 |=0,02c.

3areM HaxOJUM CPEIHIOI KBAJAPAaTHUHYIO OIIMOKY CpPEIHEro 3HAaUeHUs Iepro/a:

n N2
= Z;(ln(—fg = /0,122 + 0,02% + 0,222 + 0,28 + 0,08% + 0,022/30 =0,0703c.
Beruncisiem  oTHOcHMTENnbHYIO  OmMOKY cpeaHero 3HadeHuss mnepuoma: E_r~ = 0,0703 -
100%/3,22 =2,19%.

B okoHuaTenprHOM pe3yabTaTe BETUYUHY S~ OKPYIJISieM J0 OAHOM 3Havamend nudpsl, a
OTHOCHUTEJIbHYIO OIIMOKY JTO IBYX 3HAYAIIUX UD.

Omeem:

<T>

S<T>

Mepuog KonebaHMn MasTHUKA
T=(3,221+0,07)c

Ecr-=2,2%
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Ipumep 2. PaBHbl 1M B mpenenax omHMOOK H3MEpEHHH ompeaesieMoe 3HaueHHUe
IUIOTHOCTH KMAKOCTH M eé TabmuyHoe 3Hadenwe pr, ecan p = (0.9567 +£0,0003)r/cm? ;
pr,=(0.9561£0,0001)r/cm3?

Wwmeercs u cucremMaTryeckasi OIMOKa Mpu ONpeAeIeHUH TUIOTHOCTH?

Pem e nue: Cymma aOCOMIOTHBIX OMMOOK COCTABIISET O,OOO4CML3. OTa cymMMa MEHbIIIE 10

o o r
MOAYJIF0 UX CPEAHUX 3HAYEHHM, paBHOMU 0,0006CM—3. CrnenoBaTenbHO, JaHHBIE PE3yIbTaThl HEJIb3s

CUMTaTh PaBHBIMHU B Npejenax omuOok u3Mepenuil. Tak kak p > pr KOTOpas TO B U3MEPEHHAX
JOMYIIIEHAa CHUCTEMaTH4YecKasl OIIMOKa, KOTOpas TMpuBela K 3aBBIIICHHOMY pe3yibTaTry IIo
CPaBHEHUIO C TAOJIUIHBIM.

Omeem: 3HaueHUs IUIOTHOCTH P U Pr B Ipejesiax olMOOK M3MEPEHUIl He PaBHbI; NpU
U3MEpPEHUH P OMyIIeHa CUCTeEMaTU4ecKas ourobKa.

3aganue Nel Ul3MepeHune HOIUHHBI CTOPOH JeTand B (QopMe TPSIMOYTOJIBHOTO
napajuieJienunea NpoBOAUIOCh MITAHTEHIIUPKYJIEM ¢ TOYHOCThIO 0,1MM; pe3yabTaThl U3MEPEHUIA:
12,6, 15,3 u 18,7MMm. Ompenenure o0béM naeranu. OKOHYATENbHBIC PE3YNbTATHI 3AMUIIUTE B
ctaHgapTHod QopMe ¢ yd4€ToM aOCONMIOTHONW W OTHOCHTEIBHOW OIMOOK, a TaKXke IpaBUI
OKPYTJICHUSI.

3apmanue Ne2 Omnpenenure aOCONIOTHBIE ONIMOKH OTACIBHBIX H3MEPEHUU U CPEIHION0
KBAQJIDATHYHYIO OIIMOKY CpEJHEer0 3HAueHUs BEIMYUHBI A, ecinu mpu e€ H3MEpPeHUH ObUIH
MoJy4deHsl ciepyromue pesynaprarsl: 38.21; 39,11; 37,98; 38,52; 39,32; 37,94; 37,09¢? Kakyto
(¢u3nUecKyro BeTUUMHY MpeacTaBIseT A?

2.2 JlabopaTopHasi pa6ora Ne2 (2 yaca)

Tema: 3Mepenne yCkopeHUs CBOOOIHOTO MaACHHUS

2.2.1 Hean padorbi: V3yduTh TEOPHIO U TPAKTUKY CBOOOIHOTO MAJCHUS T€I U U3MEPUTH
YCKOpEHHUe CBOOOIHOTO MaJieHHs C TTOMOIIBIO TpUOopa AJisk U3yYCHHUS! IBMKECHUS TE U C TIOMOIIBIO
MaTeMaTUYECKOTO anrmapara.

2.2.2 3apayu padoThI:

1. HayuuThcsl IpaBUIIbHO PACCUUTHIBATH MMAPAMETPHI MAJAIONTUX T

2.2.3 Ilepeyenb NpuOOPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00paTOPHON padoTe:
1- MeTayTYeckuit Opycok pazmepom 4X 25 X 40 mm.

2- 6ymaxkHas neHra pazmepoM 20X 300MmM,

3- moyiocka KOmUpoBaJIbHON Oymaru pazmepom 20X 300MM

4- xenod

5- mTaTuB 1a00paTOPHBII

6- 3JIEKTPOMAarHUTHBIA OTMETYUK BPEMEHH

7- TMHENKa U3MEpUTENbHAs.

2.2.4 Onucanue (xox) padoThi:

Teopemuueckoe obocHogaHue:

A) obwue ceedenusn: CBOOOTHO TAMAOIIMK TPy3 ABUKETCS PaBHOYCKOPEHHO C

M
YCKOPEHHUEM g =9,8C—2; TOTJa MepeMeIeHUe Tpy3a BHU3 (110 OCH y) 3aBUCUT OT BPEMEHHU I10 3aKOHY
_g.t?
y= (1)
ConpotuBieHneM Bo3ayxa nperedperaem. [1o MeTkam, OcTaBIeHHBIM Ha OyMa>KHOM JIEHTE
AJIEKTPOMArHUTHBIM OTMETYMKOM BPEMEHH MOKHO HAaWTH 3HAYCHHE MEPEMENICHHUS 10 OCU Y,V
OTHOCUTEIIEHO TOYKH TAJICHUS B TI000 MOMEHT BpeMeHHU t,, = nT, TJIe N YUCIIO HHTEPBAJIOB MEKIY

t2 T
MeTKkamH, a T, MPOMEXKYTOK BpeMeHU Mexay 3TuMmu uHTepBaitamu. CormacHo (1) y, Zgz—" = gT-
n (n=123..). (2)
. o . T2
Tak kak paccrogaue wMexay O0-1 u I-i1 MeTkoll paBHO y, = 9 10,

COOTBETCTBEHHO MPH PaBHOYCKOPEHHOM JBM)KEHUU OTHOIICHHE i—" =n?
1
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13 Gopmyiasl (2) MOKHO HAMTH YCKOPEHHE CBOOOIHOTO MAJACHUSL: g ZnZZy; (n=1,23..).

Ecnu teno OpoleHo BEpTUKaIbHO BBEPX, TO €r0 CKOPOCTh B JIFOOOH MOMEHT BpEMEHH
onpenensercs no Qopmyne: v = vy —g-t. Eciu Teno OpolieHO BEpTHKAIBHO BHHU3, TO €ro
CKOpOCTb B JII0OOW MOMEHT BpeMEHM ompejensercs no ¢opmyine: v =vg+g-t. I'me vy -
HayalbHasi CKOPOCTH TeJa, a t - BpeMsl ero Mojiéra K MOMEHTY U3MEepPEHHsI CKOPOCTH.

Ipumep 1: Teno cBoboano manaer ¢ BeicoThl 1000M. Ha 3emmo. Omnpenenure Bpems

NaJIcHUs Tena.
’ZH
P e m e H u e: Bpems nagenus tena onpenensercs mo Gopmyne: = rl IloncraBnseM B

dopmyy 3HaUCHUS g =9,8£2 u H=1000m. OtBeT:14,14c.
C
IMpumep 2: C kakoil BEICOTHI MaAaJI0 TEIO, €CIM OHO JIeTeo A0 3eMiu 60c.

,ZH
P e m e u u e: Beicota nagenus Tena onpeaensercsa u3 GopMyIbl: (= 5

2 =2 42 g =2H— H= 9L _ 1090 18000w. Oter: 18

3apnanue Nel Temo A OpocaroT BepTHKaIbHO BBEpPX CO ckopocThio 20m/c. Ha kakoit
BBICOTE€ HAXOAWJIOCH TeJo b, KoTopoe Oyay4dn OpOIIEHHOE C FOPU30HTAIBHOM CKOPOCTHIO 4 M/C
OJHOBPEMEHHO C TEJIOM A, CTOJKHYJIOCh ¢ HUM B nojiére? PaccTosiHMe MO TOPU3OHTAIH MEXIY
VCXOJHBIMU TOJIOKEHUSIMH TeJl paBHO 4M. Haiitu Taxxke Bpemsi ABMXKEHUS TeJl 10 CTOJIKHOBEHUS U
CKOPOCTH Ka)KJIOTO TeJla B MOMEHT CTOJIKHOBeHUS. HauepTuTh cxemy IBHXKEHUS Tell.

3aganue Ne2 Teno mamaer ¢ BeICOThI H 0e3 HawanmpHOUW ckopocTtH. Ha BwICOTE /s OHO
YIIPYro yaapsercs O ILIONIAJKy, pacroiokeHHYo moa yriom 30° k ropusonTy. Haiitu Bpems
nazeHus tena. HauepTuTh cxeMy IBHKEHUS Tena.

3apanue Ne3. CBoOOMHO Tajaroliee TEIO B MOMEHT yaapa O 3eMJII0 MMEJO CKOPOCTh,
paBuyto 40m/c. OnpeienuTh: ¢ KaKOH BBICOTHI h M CKOJIKO BpeMeHH t majano Teo.

2.3 JIaGopatopHas padora Ne3 (2 yaca)

Tema: V3ydeHnne NBHKEHHS Tella, OPOIIEHHOTO TOPU30HTAITHHO

2.3.1 Heas padorbl: M3MmepeHue mapaMeTpoB JABIDKEHHsS Tejda OpOIIEHHOTO
TOPU30HTAIbHO: HayallbHas CKOPOCTh, BpeMs MOJIETA, NaTbHOCTh MOJNETA.

2.3.2 3apgaum paGorbl: [lonyunTh NpPAaKTUYECKHME HABBIKM M3MEPEHUS IapaMETPOB
TOPU30HTAIBHO OPOIIEHHBIX TEJ

2.3.3 Ilepevyenn npud0OpoB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B JIA00paTOPHON padore:

- CTJIbHOM IIApHK,

- IOTOK JTyrooOpa3HbIH,

- (panepHas nocka c nmeHagoM il puéma 1apuka,

- LITAaTUB JIAOOPATOPHBIH,

- OymaxkHas jienta pazmepom 300X 40MmM,

- MOJIOCKA KOMUpOoBabHOM Oymaru pazmepom 300X 40MM,

- muct 6ymaru pazmepom 200X 300Mm,

- JINHEWKA U3MEPUTEIIbHAS.

2.3.4 Onucanue (xox) padoTsbl:

Teopemuueckoe obocnoeanue: JIBUKEHUE  IIapHKa, OPOIICHHOTO TOPHU3OHTAIBHO C
BBICOTHI /1, TIPOUCXONUT B BEpTUKAIBbHON TIOCKOCTH XOY (OX-ropu3oHTalIbHASI OCh, HAIPABJICHHAS
B 1IpaBo, OY — BepTUKaIbHAs OCh, HAlpaBJIEHHAs BHU3). 32 HA4aJ0 OTCYETA BRIOpaHa TOYKA BBUIETA
miapuka. [lo u3MepeHHbIM BbICOTE /1 W JanbHOCTH Todérta. Koopnunata x mpu paBHOMEPHOM
IPSIMOJIMHENHOM JABUKEHUU

ompenensercs no Qgopmyne x = Xo+ vV, t. PaBHOyCKOpEeHHOE IBM)KEHUE OMMCHIBACTCS

o — _ U4V,
dopmynaMu: yckopeHue B 1000 MOMEHT BpeMEHU: a4 = - %
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_ 'Ux+170x.
X t >

Uy = Vg + ayt

Paccrosinue, mpoleHHOE TEJOM MpU PaBHOYCKOPEHHOM JIB)KEHUH, OIpeNesercs Io
ayt? vi-v3,

2 2a,
Takum oOpazom: x = xy+ v,t - KoopauHara x mpu paBHOMEPHOM NPSIMOJIUHEHHOM

JABHMKEHWH B JIIO00H MOMEHT BpeMeHHU

= —

dopmyne: x = x¢ + vyt + WIN Sy =

—s  V+yg

4’ =— - yCKOpeHHe KaK BEKTOPHasl BeTHYMHA.
Vy+Vox

Gy =—=—— - CKAISIPHAs BEIMIMHA YCKOPEHMUSL.

Uy = Vgx + 0yt - CKOPOCTH B JIK000H MOMEHT BpeMeHH L
a,t?

2

X =Xg + vt + - KOOpAMHATAa X NPHM PaBHOYCKOPEHHOM [BHM;KEHHHM B JIIO-

00i1 MOMeHT ¢
v—vix
2ay
IIpumep Nel: CHapsin BeUIETACT M3 AyJia OPYAMS C HadyadbHOM CKOpOCThIO S80M/C mox
yriom 20° k ropusonTy. CKONBKO BpEMEHH CHapsj HaxomuTcs B Bosayxe? Kakoe paccrostHMe OH
MPOJIETUT 10 COMPUKOCHOBEHMSI C MOBEPXHOCTHIO 3emiu? KakoBa MakcuMaibHasi BbICOTa IMOJETA
cHapsiaa?
(Jano: v, = 580m/c; @ = 20°;g = 9,8m/c?. Haiitu:t,h u [)

Sy = - IyTh 10 KOOpJMHATE X (MOIYIIh)

\31\

A 4

0 Vor

,

) ¢

Pemenue CkopocTh CHapsia MO TOPU3OHTY paBHA: Vy = Ug,= Ug COS A = CONSt;
Vy = Vgytgyt=vgsina — gt - CKOPOCTh CHapsiia MO BBICOTE B m000i MOMEHT BpeMeHH. Bpewms
noabEMa CHapsiJla Ha MAaKCHUMAJIbHYIO BBICOTY M BpeMs €ro najeHus OyqyT OAMHAKOBBL: ty - BpeMs
noAbEMA CHapsla Ha MAaKCUMaJIbHYIO BBICOTY PAaBHO t - BpeMs €ro MaJeHHUs.

Pacuurtaem Bpems ToabéMa CHapsjia Ha MakCUMallbHYIO BbICOTYy. B aToit Touke v),= 0.
Bpems mnoapéma cHapsiga Ha  MakCHUMalbHYKO  BBICOTY  pacuuThiBaeM 1o  (opmyie:
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vy sina

vy, =Vp sina — gt; orcioma cienyer: vpsina — gt;= 0. t; = ; obOimee BpeMsi MOJIETA
2vgy Sina 2-580-0,34
cuapsga t= 2t; = — = = 41c.
g 9,8
. vgcosa2vy sina  vZsinacosa v2sin2 a
AANBHOCTE MOJéTa [ = gt = =2 ; 0 =2 p = =2 p =224 (xm)

_ v¢sina?

2
. Vo
MaKCHMAaJIbHasl BBICOTA IOJIETA CHAPSIIA HAXOMUM 110 Gopmyie: h= —2 = 10xmM.

2g g
3aganme Nel. Manbunk chexall Ha CaHKax ¢ ropbl JUIMHHOIO 40M. 3a10c., 3TeM npoexan no

TOPU30HTAILHOMY y4acTKy emé 20M. 10 octaHoBKH. IlocTpouTh rpaduk IBUKEHUS U ONPEACTUTD:
CKOPOCTb JIBM)KEHHUSI MajlbulKa B KOHLIE TOPKHU Uq; YCKOPEHHE Ha Ka)IOM M3 yYacTKOB q U dy;
o011ee BpeMsl IBUKEHUS t ¥ CPEIHIOI0 CKOPOCTh JBHKEHHS HA BCEM ITyTH. Uy,

3aganue Ne2. Kamens nmagaer B maxty. Yepes 6¢. CablieH 3ByK yaapa o 3emito. Haiitu
TyOMHY MIaxThl — h.

2.4 Jla6oparopHasi padora Ne4 (2 yaca)

Tema: N3mepenne yenbHON TEMIOEMKOCTH BEIIECTBA

2.4.1 Henp padoThbl: ompenelieHue YAECIbHON TEIJIOEMKOCTH Ppa3IMYHbIX BEUIECTB U
yOexieHre Ha NPaKTUKE 3a ACHCTBUEM 3aKOHA COXPAHEHUs SHEPIHMH MPUMEHUTENIBHO K TEIIOBBIM
IIPOLIECCAM.

2.42 3apaum padorbl: [lonyunTh MNpaKTUYECKUE HABBIKM H3MEPEHUS YIEIbHON
TEIIOEMKOCTH Pa3IMYHbIX BEIIECTB

2.4.3 Ilepeyenn npuOOpPoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B J1Aa00paTOpPHON padore:

- KaJIOpUMETP C BOJO,

- YAHUK.

- IWIMHAP METAUNINYECKUH,

- IPUCIIOCOOICHNE IS YAAJICHUS UIMHAPA U3 BOIbI

- Oymara GpuibTpoBaJibHAS,

- BECBI C TUPSMH,

- TEPMOMETD.

2.4.4 Onucanue (xox) padorTni:

Teopemuueckoe obocnoganue: VineanbHble Ta3bl MOAYUHSAIOTCS YPAaBHEHUIO COCTOSHUSA
o m
MenneneeBa — Knaneiipona pV = ;RT

I'ne p - naBnenue rasa; V - ero 00bEM; m — Macca rasa; [ - MOJIIpHasi Macca (OHa pa3Has
JUISL pa3fIMYHbIX Ta30B U HaXoIuTCs 1o Tabn. Menzeneesa; R - yHUBepcalbHasl Ta30Basl MOCTOSHHAS

o 2 T

(R = 8,31 Ix./monb: K). OcHOoBHOE ypaBHEHHE KHUHETUYECKOI TEOPUM ra30B UMEET BHJ P = gnWO
mov_z
2

2 . _
=3n I7Ie N — YUCJI0 MOJIEKYNI B enuHuile o0béma; W, — cpemHsisi KUHETHYECKas SHEPTus

MOCTYMATEIFHOTO JIBIJKCHHUSI OJHOW MOJICKYJIBI, My — Macca OJHOW MOJEKYJbl, V V2 — cpemHss
R
KBaJpaTHUYHAs CKOPOCTb MOJEKyd. UUCIO MOJEeKyn B enuHuile o0bema n = kiT, rae k=N— -
A
noctosiHHas bonbimana; Ny — 4mciio ABOrajipo —3TO YMCIO MOJIEKYJI B OJHOM MOJE JIFOOOTO
raza.( Ny, = 6,02 -20%3moab"1; k = 1,38 - 10723 /I /K ). Mosb paBeH KOJMYECTBY BEIIECTBA,
COJIEpXKAIIEMy CTOJBKO K€ CTPYKTYPHBIX JJIEMEHTOB, CKOJIBKO COJICPKHUTCSI aTOMOB B yriiepoje -12

Maccoir 0,012kr. CpenHsis KMHETHYECKash SHEPrus MOCTYMAaTeNIbHOTO ABMXKEHHS Mojekyn W, =
%kT. Monapnaa macca - macca o0Hoz2o mons eewjecmea.Monapras macca pasna npou3eeoeHuro
Maccol 00OHOU MOJIeKYIbl 6ewjecmea Ha ducio Aeozadpo. Monsipnaa mdcca éewjecmea — macca
00H020 MOnA eeujecmsd. /[ OmMOenbHbIX XUMUYECKUX INeMEHMO8 MOJAPHOU MAcCCol A61aemcs

macca 00HO20 MOJIS OMOENbHbIX AMOMO8 2M0o20 dnemeHma. B smom crydae MOJAIpHAA macca
ojlemenma, 6blpAadCeHHAAl 6 Z/MOJZb, YUCIIEHHO Cco8naoaem ¢ MAccoll amoma ajlemernma,

170



8bIPAdICEHHOU 6 a.e.M. (amomHuas eounuya maccol). QOOHAKO HAOO YEMKO NpedCmasisimes PAZHULY
MedHCOY MOJIAAPHOU MACCOU U MOAEKYIAPHOU MACCOU, NOHUMAS, YMO OHU PABHbL UL YUCTEHHO U
omauyaromcs no pazmeprocmu.[1]

Monsipubie MACCbl CIOHCHBIX MOAEKYTL MONCHO ONPeOeumyp, CYMMUPYS MONAPHblE MACCbL
BXOOAWUX 8 HUX DTIEMEHNOB.

Hanpumep, monsapuas macca 6oovr (H20) ecmv MH20 = 2 MH +MO = 2-1+16 = 18
(2/monw).

= _ [3RT _ [3kT _wu
Cpennsisi KBaJipaTU4YHAsi CKOPOCTb MOJIEKYyJd Vv? = = g TRE Mo =
0 A

— mi
DHeprus TEIJI0BOTO ABUKEHUS MOJICKYJI ( BHYTPEHHSS SHEPT s UcaIbHOro raza): W = T3 RT rne

[ — YHCJIO CTEMeHeW CBOOOBI MOJIEKY ( I OJHOATOMHOIO rasa [=3; JBYXaTOMHOTO rasa i=5;
MHOT0AaTOMHOTO Ta3a i=6). CB3b MEXIy MOJSPHOH TEIIoéMKOCThI0 C M yIETbHON ¢ CIeayeT U3

. i
cootHomeHus: C= pc. MoisipHas TEIUIOEMKOCTh Ta3a MpU MOCTOSHHOM 00béMe (), = ER’ pu

NOCTOSTHHOM jaBiicHuu C, = C;, + R. TemmoeMKocTh Teyia ONpelesseTcss Kak MPOU3BEIECHHE €ro

Macchl Ha yJeNbHYIO TeoéMKkocTs C= cm.
[lepBoe Hauano TepMOAMHAMHMKHM 3amuchiBaeTcs B Buae dQ =dW +dA . as

3m
OJHOATOMHOI'O0 HJCAJIbHOIO Ta3a BHYIPEHHSAS OJHEPrUs paBHA: = E_RT . Pabora B
u

TepmoauHamuke: Al =pAv (pabora camoro rasza); A=—A! - paGora BHemHMX cuI(HAL razom).
Koiu4yecTBO TemJIOTHI — Mepa H3MEHEHUs BHYTPEHHEHW HSHEPruu MpH Tervionepenade : Q =

o Jox
Cm(tz —tl) rge ¢ — YyaeJdbHasl TEIJIOEMKOCTh BeIleCTBAa, KOTOpasd H3MEpsSETCAd B (ﬁ)

IlapooGpa3oBanue NPOUCXOAUT NpH @ = 7rm THe 7 — YyHAeNbHas TEIUIOTa MapooOpa3oBaHUs
BemrecTBa. [l1aBjaenne mpoucxoaut nmpu Q = Am rae A - yaenbHas TeIIoTa IJIaBJICHHS BeIeCTBa.

IIpumep Nel: B kanmopumertp, rae Haxomwiack Boaa my= 0,20xr. IIpu temneparype t;
=20°C, Bmun Boxy m,= 0,30kr., Temmeparypa KoTopoii t, =80°C. Tlocie TOro B KalopuMmerpe
ycTaHoBHIach Temmneparypa ¢ = 50°C. KakoBa TermmoéMkocTs Kanopumerpa C?

P e m e 1 u e: Bona, umeromas t, neperaér KOIu4ecTBO TEILIOTHI

Q1 = myc(t, — t) ; Boma, umeromias t; mMoy4aer KOJHIECTBO TEIIOTHI

Q, = myc(t — t,); Kanopumerp nomyuaer Q3 = C(t — ty);

CornacHo ypaBHEHHIO TerioBoro Oamanca: Q = Q, + Q3 > myc(t, — t) = myc(t —

. _clmy(t,—t)—my-(t—t1)] 4200(0,3-30-0,2:30) Jox
t)+ C(t—t;); C —rs = =420(%)

OrtBet: TemoéMKocTs Kanopumerpa C =420(%K)

3ananme Nel: Pacuurtarh ¢ KakoOW BBICOTHI JOJKHA MajaTh Karuisl BOJbI, TeMIepaTypa
kotopoit 20° C, uTo6BI NpH ymape O 3eMiIo oHa ucrmapuiack? CONPOTHBIGHHE BO3IyXa HE
yuntbiBaTh.3aganue Ne2: [lyrém TeopeTMdeckux pacu€ToB HalTH umcio atroMoB Meau(N) B
1m3.3amanue Ne3: OO6paserr anmasza COIEPKUT 10%2atomoB. M3BecTHO uTO P(IIIOTHOCTD) aIMa3a =
3500xr/. Haiftu 00bEM, KOTOPBIH 3aHUMAET ATOT 0Opasell.

2.5 JlabopaTopHasi pa6ora NeS (2 yaca)

Tema: I3ydeHue d1eKTpUYECKOrO MO

2.5.1 leab padorbi: M3yunTh XapaKTEPUCTHUKY MapaMETPOB SJICKTPUUYECKOTO MO U
OCHOBHBIE 3aKOHBI 3JIEKTPOCTATHKHU.

2.5.2 3agpaum paOortbl: [lonyuynTh NpPAaKTHUUECKHE HABBIKM pacdéra HamnpsyKEHHOCTU
JIKTPUYECKOTO OJIS B PA3JIMUYHBIX €r0 TOYKAaX.

2.5.3 Ilepevyenn npud0OpoB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B JIA00paTOPHON padore:

|- nIacTHHKKM MeTalNIMYECKUE — 210T.

2- MJIACTUHKA CTEKJISTHHAS

3- macmTabHas JTMHEHKa

4- MTaHTeHIUPKYIIb
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2.5.4 Onucanue (xox) padoTsbl:

Teopemuuecxoe obocHosanue: CYH_IGCTBYIOT ABa THUIIA JJICKTPUUCCKUX 3apda0oB —
IMMOJIOKHUTCJIBHBIC W OTPULATCIIBHEBIC. OI[HOI/IMéHHBIe 3apsAabl  OTTAJIKMBAKOTCH, paSHOI/IMéHHI)IC

)? [

' 4

,ri—'

g>0 %<o

@
v

—_—

NPUTATHUBAIOTCS.

Y CTaHOBIEHO, YTO AJEKTPUYECKHI 3apsAl TUCKPETEH. DJIEMEHTAPHBIA AICKTPUYECKHI
sapan e = 1,6 - 10719 K. Dnektpon mmeer maccy m, = 9,11 - 10731 kr., npoton umeer maccy
m, = 1,67 - 10727 xkr. M. @apazeli yCTAaHOBWJI UM OSKCIEPUMEHTAIbHO moATBepAwa B 1843r.
dbyHIaMEHTAIbHBIN 3aKOH IPUPOJIBI — 3aKOH COXPAHEHUSI 3aPSAA; CYMMA DNeKMPUYECKUX 3apsi008
JI1000U 3aMKHYMOU CUCTeMbl OCIAEmcs HeUsSMeHHOU, Kakue Obl npoyeccvl HU NPOUCXOOUIU BHYMPU
O0aHHOU cucmemsl.

Enununa snextpudeckoro 3apsna — KynoH (Kit) — 3To anexTpudeckuii 3apsii, MPOXOaSIITHi
yepe3 IMOMEepeyHOe CEeYeHHWEe MPOBOJHMKA IMpu cuiie Toka lA 3a Bpems lc. BzaumoneiictBue
HEMOJABMKHBIX TOYCUHBIX 3apssioB ompenensercs 3akoHoMm Kynaona: Curna szaumooeticmsus F
MeHCOYy 08YMs  HEeNOOBUNCHLIMU MOYEYHBIMU 3APAOAMY, HAXOOAWUMUCS 8 BaKyyme, NpiMo
NPONOPYUOHATLHA NPOU3BEOEHUI0 3apsA008 Q1 U [y U 00pamHO NPONOPYUOHATLHA KEAOPAMY

paccmosHuA rjweofcdy HUMU.

1 gy _
=:% TJiE & - DIEKTpUYEcKas TOCTOSAHHas, paBHas 8,85 107 12d/m(D- dapana —
TEo

€IUHUIA DJJIEKTPUYECKONM EMKOCTH). OJIEKTPUUECKOE II0J€, CO3/JaBAaEMOE HEMOABUKHBIMU
JNEKTPUYECKUMHU  3apsaMH, Ha3bIBAIOT 3JeKTpocTaTuueckuM. CHIIOBOM  XapaKTepUCTHKOM

. F
OJICKTPOCTATUUCCKOTI'O IOJIA ABJIACTCA HANPANCEHHOCNb IJeKmMpocmamuiecKkozo noJii E= q— rac
0

F —cuna oeiicmsyrowas na moueunwiii 3apso, nomewénHulii 8 noiue, qq - 8eIUYUHA OAHHO20 3apAda.

. 1 q 1 9 Hm?
HanpsxkéaHocTh ToueuHoro 3apanaa g B Bakyyme E=———. I'ne =k=9-10 —
p pina q Yy 4TEQ T2 A 418 K2

K03$PULHEHT NPONOPLMOHATBHOCTH. Hanpssk€HHOCTE TOJIS — BeKTOpHAs BennuuHa. Ennnuneit
HANPANCEHHOCMU  DJIeKMPOCMAmMuyeckoeo nois sBisercs — Hvlomon Ha Kyaon (H/Km), 1
H/Kn=1B/M. Hanpsok€HHOCTH TOJIe CKIIABIBAIOTCS TEOMETPUUYECKH (TIPUHITUI CYIEPIO3UIINN).

E=E + E,+E;
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gR o 3.5°

DNEeKTpUYECKH  3apsl, TOMEMIEHHBIM B  3JEKTPOCTATHYECKOE Tojie, oOiamaer
NOTEHIMATBHON JHEpruei, 3a c4€T KOTOpPOM CHJIaMH TOJs coBepIiiaercss paborta. Pusmueckas
BEJIMYMHA, ONpeaesieMas OTHOIIECHNEM ITOTCHIMAIBLHON d3HEpruu W moueuno20 noaoxicumensHo2o
3aps0a, nOMewéHHo20 6 OAHHYI0 MOYKY NOJA, K 6eludUHe 3apaoa ¢y Ha3bIBAETCs OTEHIIMAIOM ¢ B

. w 1 q
JaHHOH TOUKe: @ = —= =", Pabota anmekTpocTaTideckoro moJis MpHu MEpPEeMENIeHUH 3aps0a q
0 0

3 Touku 1 B Touky 2: A, =W;—W,=qo(p1— ¢,) Enununeit mnoreHnmana
anekmpocmamuieckoeo noss ssusercs — B(BoabT), 1B — moteHmman takoro moins. B xkoTopom
3apsan B 1K obnagaer morennmanbaou sHeprueit 1/x (1B=11x/Ku).

B3anMocBsA3b MeK 1y HaNPsKEHHOCTBIO TI0JI U €0 MOTEHIMAIOM 110 KOOPAUHATE X PABHO:
0 .. 09 .
Ex=£, AQHAJIOTUYHO HAaXOJMUM HAIPSHKEHHOCTBIO MOJIS U1 KoopAuHaT y U z. Bexrop E= _(a_il +
dp ., 0 .. o
a—f] + a—fk) rne i,j, k eMHUYHbIe BEKTOPbI OCEN X, Y U Z .

IIpumep Nel B Tpéx BepmmHax kBagpara co cTopoHo 0,4M HaxonmATcs OAMHAKOBBIE
MOJIOKHUTENBHBIE 3apsiabl 10 5+ 107 K. HaiiTu Hanpsxk€HHOCTB 1071 B 4eTBEPTOi BepmmHe. JlaHo
g1 = q; = q3 = q =5-107°Kn; a=0,4m. E-?

cL [
3 SN K
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P e m e H u e: PesynbTupyromuii BeKTOp HANpPsKEHHOCTHU, MOJYYEHHBIN, CIOKEHUEM
HANPSHKEHHOCTEH, MCXOAIINX OT ¢y M g5 onpenensercs kak E! = \/EZ + E2

Elzki;r1=r3:a;E:l:Es:k%;El Z\/E12+E§=\/2E12:E1\/§:kqaiz§a

2
ri

q o) q _ a2 9 _ka 5 1.
E= EI +E2,' Ez = kg, n=a 2 Ez = kﬁ’. E—k?-l— kﬁ,E— ;( 2 +E)’
9:1095-107° H
OtBer: E= O,T 1,9 = 535(@)

3aganue Nel: /[Ba 3apsia oAWH U3 KOTOPBIX MO MOIYyN0 B 4 pa3a Ooubllie Opyroro,
pacIOIOKEHBI HA PACCTOSHUM a APYr OT Apyra. PacuuTaTe B KakoW TOYKE MOJI HANPSHKEHHOCTH
paBHa 0, eciu 3apsabl OTHOMMEHHBIE.

3apmanue No2: J[Ba 3apsima OJMH W3 KOTOPBIX MO MOAYJI0 B 4 pa3a OOJbIIEe IPYroro,
PacCIIOJIOKEHBI Ha PACCTOSHUM a APYr OT apyra. PacuuraTe B KakOW TOYKE I10JIA HANPSKEHHOCTH
paBHa 0, eciiu 3aps/ibl pa3HOUMEHHBIE.

3ananme Ne3: B ocHOBaHMM paBHOCTOPOHHEIO TPEYroJIbHUKA CO CTOPOHOM a HAXOIATCS
3apsabl 10 (+g) Kaxnblid, a B BepiiuHe 3apsana (- q). Pacuntars HanmpspKEHHOCTH MO B IIEHTpPE
TpeyrojbHUKa.

2.6 JIabopaTtopHas padora Ne6 (2 gaca)

Tema: N3ydenue coctaBa U CBOMCTB HEOPTaHMYECKUX BEIIECTB

2.6.1 Leap padorbr: M3yunth npaBuia pacuéra MpPONOPLUM XMMHUYECKHUX 3JIEMEHTOB,
BXOJIALINX B HEOPraHUUYECKUE BEIeCTBa

2.6.2 3amaum pa6orbl: [lonyuynTh TpPaKTUYECKHE HABBIKM pacyéra MNpONopuun
XUMHUYCCKUX 3JICMCHTOB, BXOAAIIUX B HCOPIraHUYCCKUEC BCUICCTBA

2.6.3 Ilepeyenn npuOOpoOB, MAaTEPHAJIOB, HCIIOJIb3YyeMbIX B J1Aa00paTOPHON padore:
- HeOpraHU4YeCcKHe BEIIECTBA

2-BecChl

3- tabnuua MeHneneesa

2.6.4 Onucanue (xox) padoTbl:

Teopemuueckoe obocHosanue

ATOM — D3JIEKTpOHEUTpaIbHAsI CHUCTEMa B3aUMOJCHCTBYIOIIMX AJIEMEHTAPHBIX YaCTHII,
cocrosmmx U3 sjapa (0O0pa3oBaHHOTO TPOTOHAMH W HEHUTpOHAMH) M OIJEKTPOHOB. Bcro
COBOKYITHOCTh aTOMOB MOYKHO KJIacCH(UIIMPOBATh BCETO JIMIIb MO OAHOMY MapaMeTpy — 3apsay
Aapa Z. COBOKyHHOCTB aTOMOB C OANHAKOBbIM 7/ HA3bIBACTCSI XUMHUYECKUM DIICMEHTOM.

Mornekyna — 93TO JJEKTpOHEHTpanbHasi HaMMEHbIIAs COBOKYIMHOCTh aTOMOB,
00pa3yromux onpeAeeHHYI0 CTPYKTYPY MOCPEACTBOM XUMHYECKHUX CBSI3CH.

Xumudeckass ¢GopMyna OTpakaeT CcocTaB (CTPYKTypy) BeIlIecTBa. XHMHYECKOE
COCMHEHUE HMeeT Ha3BaHHMe. MolekynspHas (GopMyna YKa3blBaeT YHCIO aTOMOB KaKIOT'O
anemeHTa B Moiekyne. CtpykrypHas (rpadudeckas) dopmyia OTpa)xkaeT MOPSAIOK COCTHMHEHHS
aTOMOB B MOJICKYJIC U YUCJIO cBsI3el MCKIY aTOMaMHU.

XuMHYecKasi peakiusi — MpeBpallleHre BEIIeCTB, COIIPOBOXKAAIONIEECS N3MEHEHUEM UX
coctaBa u (win) ctpoeHus. Cxema peakliud — 3alKich C MOMOIIBIO (OPMYJT HCXOTHBIX BEIIECTB U
MPOJYKTOB PEAKIUU.

3akoH coxpaHenusi maccol BemiectB (M.B. Jlomonocos, 1748 r.; A. JlaByasse, 1777 1.):
Macca BEIIEeCTB, BCTYNUBIIMX B PEaklMIO, paBHA Macce BEUIECTB, MOJYYUBIIMXCA B pe3yibTare
pCaknu. 3akoH COXpPaHCHUA MACChI HC BBITIOJIHACTCA B AACPHBIX PCAKIIUAX.

3akon mocrosincTBa cocraa (OK.JI. Ilpycr, 1801 r.): kaxmoe 4YUCTOE COCTMHEHHE
HE3aBHCHUMO OT CII0Cc00a ero mojyuyeHus BCErla UMEET OJIUH U TOT e COCTaB.
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3akon kpatHbix oTHomeHui (/Dx. [anpron, 1803 r.): ecnmu aBa »yeMeHTa MOTYT
00pa3oBBIBATh MEXKIY COOOM HECKOJIBKO COCIMHEHHI, TO MacCOBBIE JIOJIH JIFOOOTO U3 AJIEMEHTOB B
ATHX COCTUHEHUSIX OTHOCATCS APYT K APYTY KaK HEOOJBIIHE 1IEIbIe YHCa.

3akon ABoraapo (A. Aporaapo, 1811 r.): B paBHBIX oOBbeMax pa3IUYHBIX Ta30B MPHU
OJIMHAKOBBIX TEMIEPAType U JaBICHUU COACPKUTCS OJHO U TO KE YUCIO MOJEKyN. B "actHOCTH,
MIPU HOPMAJIbHBIX ycioBusx — npu temrepatype T= 273 K (0 °C) u gaBnenuu P = 101,325 kIla (1
at™, uin 760 MM pT. cT.) — T000H Ta3, KOJMYECTBO KOTOPOrO paBHO | MOb, 3aHMMaeT 00beM
22,4 1. OTOT 00BbEM HA3BIBACTCSI MOJIIPHBIM 00BEMOM TIPH HOPMATBHBIX YCIOBHUSX.

Mepoii OTHOCHTENBHBIX aTOMHBIX W MOJEKYISIPHBIX Macc u30pana 1/12 gacte maccel
aToma u3otomna yriepoaa 12C, koTopasi Ha3bIBA€TCS aTOMHOM €TMHMIICH MacChl (a.e.M.).

la.em. - 1/12 TA(C) = 1,66 - 10~27 kr.

Moub — eauHHUIIAa KOJIMYECTBA BEILECTBA, COACPIKaIasi CTOJIBKO )K€ CTPYKTYPHBIX €IHMHUI]
JTAaHHOTO BEIECTBA, CKOJBKO aTOMOB cojaepxkutcs B 12 r yriepona 12C. YcraHOBIEHO, YTO B HEM
conepxutcs 6,02 ¢ 1023 cTpyKTypHBIX €AUHUI] (ATOMOB, MOJIEKYJI, HOHOB), KOTOPOE HA3bIBAETCS
guciaoMm ABoraapo u o6o3Hadaetcs NA.

[Ipumepsl pemieHus 3ama4d

3agaya 1. Onpenenuts (GOpMyITy XHMHUYECKOTO COCIMHEHHS, €CIU MAacCOBBIE [IOJIH
COCTAaBJISIIOLIUX €ro 35ieMeHTOB paBHbl: H — 2,04 %; S —32,65%, O — 65,31 %.

P e m e H u e. Bo3zpmem oOpazen BemectBa maccoit 100 T u HaiiieM OTHOIICHHE
KOJIMYECTBA AJIEMEHTOB B MOJSX B 3TOM oOpasme. Pa3znmenuM maccy KaKaoro 3JeMeHTa Ha €ro
OTHOCHUTEJIbHYIO0 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: H2S0O4.

3agaya 2. KakoBo 1mpoleHTHoe coaepxkaHue Boasl B Na2SO4 < 10H20 —
KPUCTAJUIOTHAPATE TI1ayOepoBoi con?

Pemenue M (H20)/M(comu) =10+ (2+ 16) * 100 %/((2 - 23 +32 + 4-16) +10- 18) =
56%

Otsert: 56 %.

3apanune 1. B MemunmwHCKON TIpakTUKE TpU JICYCHUH HEKOTOPHIX 3a00JIEBaHHI
UCTIONIBE3YETCSI BO3IYX, 00OTalICHHBIN KUCIOPOIOM TaK, YTOOBI COJEPKAHUE €0 TIOCTUTAIO OKOJIO
70 % mo o6veMy. B kakoM 00BEMHOM COOTHOIIEHUU JTOJDKHBI MOCTYMATh ISl 3TOTO K MAIlUEHTY
BO31yX (comepkanue O2 cocraiusier 21 %) u kucnopon?

3ananme 2. PacTeHre B COJIHEUHBIA JI€HBb IMOTJIOMIAET OKOJO 5 T YIJEKUCIOTO rasa Ha
K&Kl MZ CBOEH JIMCTOBOH IIOBEPXHOCTH. PaccumTaiiTe, CKOJIBKO NPMONHM3UTENLHO TPAMMOB
yIJIepoa HAKOIMMT 3a JIeHb TI0/ICOHEYHHK, JTUCTOBAs TOBEPXHOCTh KOTOporo 1,8 M2,

3ananue 3. Yenosek BbiAbixaeT B cyTku a0 1300 r yraekucnoro raza. Kakoit o0bem (mipu
HOPMAaJIbHBIX YCJIOBHSIX) 3aHUMAET CTOJIBKO YIJIEKUCIIOro raza?

2.7 JlabopaTopHasi pa6ora Ne7 (2 yaca)

Tema: M3ydenne oprannueckux coequHeHnit Oprannueckue CoeIMHEeHUs

2.7.1 llean padoThHI: U3YUUTh CTPYKTYPY U COCTaB IMPOCTBIX OPraHUYECKUX COEAUHEHUN U
UX CBOMCTBA

2.7.2 3apaum padorpl: [lonmyunth TmpaKkTHYECKWE HABBIKM pacuéra OO0BEMOB U
XUMHUYECKOT'0 COCTaBa OPraHUYECKOr0 BEIECTBA

2.7.3 Ilepeyennb npuOOpoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIAa00paTOPHO# padore:
1- oprannyeckue BelecTa

2-BeChl

3- tabnuua MeHneneesa

2.7.4 Onucanue (xox) padoTsbl:
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Teopemuueckoe obocnogaHue

Opranuueckass XUMHUS — O3TO XMMHS YIJIEBOJOPOAOB M MX INPOU3BOAHBIX. Teopus
XUMHUYECKOTO CTPOCHUsI OpraHnuecKuX BemecTB chopmynupoBana A.M. byriepossim B 1861 1. B
COBPEMEHHOM CTPYKTYPHOM TEOpHUHM OPraHUYECKUX COCIMHEHUNW OCHOBHBIMH  SIBJISIFOTCSA
CJIEIYIOLINE MTOJIOXKEHUS:

1. AToMBI B OpraHMYECKUX MOJIEKYyJaX COeAMHEHBI MEXIy COOOH B OII-

PEAEICHHOM MOPSIAKE XUMUYECKUMH CBSI3IMH B COOTBETCTBHM C BAJICHTHO ™

cTbi0. IX MHOTOOOpa3ue onpeaesnsieTcs npex/ie BCero IeKTPOHHBIM

CTPOEHHUEM aTOMa yTIiepo/ia, KOTOPBIN BO BCEX OPIAHMYECKUX COCTAUHEHUSIX

YETBHIPEXBAJICHTEH.

2. llopsanok coeaHEHUsI aTOMOB HA3bIBAETCS XUMUYECKUM CTPOEHUEM,

KOTOPOE MO>KHO BBIPAa3UTh CTPYKTYPHOU (HhOPMYIIOH, T€ CBA3H MEXTY

aTOMaMU U300pa)xaroTcsl YePTOUKAMHU.

3.  ®usnyeckue U XMMHUYECKHE CBOMCTBA BEILIECTBA 3aBUCST HE TOJIBKO

OT UX Ka4€CTBEHHOI'0 ¥ KOJMYECTBEHHOTO COCTaBa, HO U OT CTPOEHUs MOJIeKyJl. OCHOBHOE
CBOWCTBO yriiepoja — o0pa30BaHUE LIEMH aTOMOB.

CBoiicTBa OCTalIbHBIX ATOMOB B OOJIBIIEH CTETIEHU 3aBUCST OT UX CTPYKTYPBI U OKPYKEHHS
JIpPYTrUMU aTOMaMH.

Jlnia xnaccuuKanuy OpraHM4ecKuX COSAMHEHUN MO THIaM M MOCTPOESHMS UX Ha3BaHUU B
MOJIEKYJIaX BBIICISAIOT YIJIEPOAHBIN CKeNeT U (yHKIMOHAIBHBIE TPYIIIIbIL.

VYrnepoaHbli CKeNleT MpelcTaBiseT co00i MOCIeN0BaTeIbHOCTh XMMHUECKH CBSI3aHHBIX
MeXIy co0oil aToMOB yriepoaa. PasHOBHUAHOCTH YIJIEPOIHBIX CKEJIETOB MOXHO IPEICTaBUTH
CXEMaTUYECKHU B BUJIE CIEAYIOIINX JBYX CTPYKTYp:

@OyHKIIMOHAIBHBIE TPYIIIBI 00Pa3yIOT BCE aTOMBbI, KPOME BOJIOPOJIA, WIIM TPYIIIBI aTOMOB,
CBSA3aHHBIE C aTOMOM YyIuiepoa. OyHKIMOHAIBHBIE TPYIIBI ONPEAEIIAIOT CBOMCTBA OPraHUYECKUX
COCMHEHUH U MO3BOJISIOT KBATM(UIIMPOBATh UX 1O Kiaccam (tadi. 3.1).

HazBanue Kuaaccwl coennnennii
l'anoren l'anorennpon3BoHbIE
I'mapoxcun Cruptsl, heHOTBI
Kap6onun Anbneruipl, KETOHBI
KapOGoxcun KapOoHOBBIE KHCTOTHI
Hurporpynna Hurpocoenuuenus
AmuHorpynmna AMHUHbBI

CoenvHeHUs, MMEIOIIME OJUHAKOBBIE (YHKIIMOHAJIBHBIE TPYIIbI, HO Pa3IMYaOLIUECs
YHUCIIOM aTOMOB yTJepoAa, oONaJaroT BechMa MMOXOXHUMH (U3NYECKUMU W XUMHYECKHUMHU
cBoiictBamu. ['OoMomorn — 93TO COEAMHEHHs, NpPUHAUIEKAIIME K OJHOMY Kjaccy, HO
OTJIMYAIOIIKUECs APYT OT IpyTa Mo COCTaBy Ha 1enoe yncio rpynn CH,.

H30mepvi — BelllecTBa, UMEIOLIUE OJIMHAKOBBIN Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN COCTAB
(0AMHAKOBYIO MOJIEKYJISIPHYIO (POPMYILY), HO Pa3HOE CTPOSHHE MOJIEKYII.

Veneeooopoost — coequHeHHs, B COCTaB KOTOPBIX BXOAST TOJBKO JBa 3JIEMEHTa —
YTIE€pO/I U BOAOPO/I.

IIpeoenvubie yenes00opoost conepxart Toyibko opauHapabsie cBs3u C - Cu C - H.

Henpeoenvhvle (nenacvluyennvie) y2ne6000po0bl COAECPHKAT OJIHY UITM HECKOIBKO JIBOMHBIX

CBS3CH.

Vene6oovt — mpupoAHbIE OpPraHUYECKHE COCAMHEHUS, HMEIoIme oO0Imyl (opMyry
Cn(H,0)n(m, n>3).

Amunoxucnomer — OUQYHKIMOHAIBHBIE COCIUHEHUS, B COCTAB KOTOPBIX BXOAAT

kapOokcunpHas rpymnmna — COOH u amunorpynna — NH,. Baxkaeimmm cBOMCTBOM aMUHOKHUCIIOT
ABJISIETCS UX CIHOCOOHOCTh K KOHJAEHcaluu. JIBe MOJEKYJbl aMUHOKHCIOTHI MOTYT pearupoBatrhb
JIPYT C APYTrOM C OTIIEIUICHHEM MOJIEKYJ BOABI U 00pa30BaHUEM MPOJYKTa, B KOTOPOM (hparMeHThI
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cBsa3aHbl nentugHo cBsizblo —CO — NH—. BemiecTBa, mocTpoeHHbIE U3 MHOTMX OCTaTKOB
AMUHOKHCJIOT, Ha3bIBAIOTCS OJTUTIENTHIAMHU.

benku — mpuUpoOIHBIE MONMUIIENITAIBI C BHICOKMM 3HAYCHHEM MOJICKYISPHONW Macchl (OT
10000 10 HECKOJIIBKUX MIJIJTHOHOB).

Hyxneunosvie kuciomvr — TPUPOAHBIE BBICOKOMOJIEKYISAPHBIC (MOJEKYIsSIpHAs Macca
MokeT MeHAThCs oT 100 Teic. mo 100 MIIH.) CO€NMMHEHHS — TOJUHYKJICOTHABl. MOHOMEPHOM
CAVHHIICH SBISIOTCS HYKJICOTHUABL. B CcOCTaB HYKICOTHIOB BXOMST a30THCTHIE OCHOBAHUSA,
yraeBoasl U pochopHas Kuciora.

3agaya 1. Kaxoii o0beM Bo3ayxXa pacxoAyercst Ijsl TOJHOTO COKUTAHUS CMECH
[UKJIONIPOIIaHa U IporneHa 0obeMoM 6 17 O0beMbl Ta30B U3MEPEHBI ITPU OJJMHAKOBBIX YCIOBHUSX,

P e m e H u e. [luxnonponan u nmporneH — u3oMepsl (U3 CIpaBOYHUKA, o0mIast Gpopmymna
C3 Hg ), mO3TOMY KOJIMYECTBO KHUCIOPOAA, HEOOXOAMMOTO [UIsi TOJHOTO CXKUTAHHUS CMECH,
OTIpeIeIIeTCsl TOIBKO OOIIMM KOJMYECT "BOM YTJIEBOJIOPOAOB U HE 3aBUCUT OT MHIMBUAYAIBHOTO
COJIepKaHusl KaX JI0ro U3 HUX B cMecH. O0Iee ypaBHEHUE PEeaKIIMK CTOPaHHUS:

2C3Hg +902 =6CO0, + 6H,0.

CormacHo ypaBHEHHIO, KoiaudecTBO O, B 9/2 pa3 mpeBocxomuT koimuectBo C3 Hg ,
MIO3TOMY I10 3aKOHY ABorajpo ais ckuranus 6 1 C3Hg Tpedyercs B 4,5 pasza 6ombiue Oy, T. €. 27 1.
[Tockonpky obbemuas gons O,, B Bo3ayxe cocTaBisieT okojo 20 %, To HEOOXOIUMBIN 00beM
BO31yXxa paseH 27/0,2 = 135 m.

Otset: 135 1 BO3MyXa.

3aganue 1. YrieBonopoa MMeeT 3ieMeHTapHbI coctas: 82,76 % yrunepona u 17,24 %
Bozopoaa (mo macce). Ompenenure UCTUHHYIO (OPMYITy, TPUBEIUTE CTPYKTYPHBIE (HOPMYJIBI
MU30MEPOB.

3apnanue 2. Ilpu B3ammomeilicTBuu 3TaHa o0BEMOM 4,481 (HOpPMaJIbHBIC YCIOBHS) C
A30THOM KHCJIOTOM MOJIy4eH HUTpodTaH Mmaccod 10,5r. PaccuurailTe MaccoByrO IONIO BBIXOJZa
MPOIYKTA.

HMano:V(C;Hg)= 4,481; m,(C;HsNO,)= 10,5 r. Haiitn: n(C,HsNO;)

2.8 JIaGopaTtopHas padora Ne§8 (2 yaca)
Tema: V3ydeHue HyKJIEHHOBBIX KHCIOT H TEHETHYECKOTO KOJIA.

2.8.1 lleab padoTbi: MI3yunTh BUIBI U CTPYKTYPY HYKJIIEMHOBBIX KUCJIOT U T€HETUYECKOTO
KOJa, a TAK)Ke MPUHIUIA KOMIZIEMEHTAPHOCTHU TP UX (OPMUPOBAHUHU.

2.8.2 3agauu padorbl: [[onyunTh NpakTUYECKUE HABBIKA B OMPEACIICHUU CTPYKTYPHBIX
yuactkoB JIHK u PHK uxozns u3 npuHIuna KOMIJIMMEHTapHOCTH.

2.8.3 Ilepeyenn npuOOpoB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1Aa00paTOPHON padore:

pUCYHKH «YdacTok nBycnupanbHoi Monekynbl JIHK», «Cxemarnueckoe n3o0pakeHHE
mosekynsl JJHK», «Ctpykrypa TPHK», «Pemnukanua IHK», «Cxema cunteza uPHK na mMatpuue
JAHKy, Tabmuma «I eHeTH4ecKuii Ko,

2.8.4 Onucanue (xox) padoTsbl:

Obopyodosanue: Teopemuueckoe 0b60CcHO8aAHUE:

HykJjennoBble  KHCa0TBI (0T  Jyar.  nucleus-  saApo) -  3TO  TPUPOJHBIE
BBICOKOMOJICKYJIIPHBIE OPraHHMYECKUE COCTUHCHHS, OOCCIICYMBAIOIINE XPAaHCHHE W Tepenady
HACJIC/ICTBEHHON (TCHETUYECKOi) MH(POpPMAllMU B JKUBBIX OpraHM3Max. B WX cocTaB BXOMSAT:
yraepoxa (C), Bogopon (H), xucnopon (O), docdhop (P). HyknenHOBBIE KHCIOTHI MPECTABIISIOT
co00M HeperyIspHbIe OMOITOIUMEPHI, COCTOSIINE U3 MOHOMEPOB — HYKJICOTHIOB.
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CymiecTByeT JBa THIA HYKJIEHHOBBIX KHCIIOT: Je30KCUpHOOHYKIenHOBas kucnota - JTHK,
cojepxarnias J1e30Kcupuo03y, u pubonykinenHoBas kuciora - PHK, coxepxkamas ‘
pubo3y.

Crpoenue [AHK. Ilo cBoeii ctpykrype monekyna JIHK mnpencrasiser
co0o0il /Be MONMMMEpHBIC IEMHU, COCTUHEHHBIE MEXIYy COOOW W 3aKpy4YCHHBIE B
dbopme nBoriHOM crimpanu (puc. 1).

OCHOBHOHM CTPYKTYpHOW €IMHHIICH OJHOM WEMU SBISETCS HYKJICOTHU],
COCTOSIIUNA W3 a30THCTOTO OCHOBAHUS, JE€30KCUPHO03bI U (ochaTHON TPYIIIIHI.
JHK conepxut 4 Buga a30TUCTHIX OCHOBAHUM:

0 nmypuHOBBIE - anieHnH (A) u ryanuH (),
[] nupuMuIuHOBBIC - UTO3WH (L) u TmuH (T). Pnc. 1y
o HC. YaCToOK
CyMMapHOe  KOIMYECTBO  IIYPUHOBBIX ~ OCHOBAaHHH PaBHO CYMME paycnupanbuoit
MUPUMHUINHOBBIX. monexynot JIHK

Hyxneotuast JIHK Toxke OyayTr 4 BHAOB COOTBETCTBEHHO: aJCHUJIOBBIN
(A), ryanunossiii (I'), muruaunoserii (L) u Tumuaunossrii (T), Bee nykneoruast JJHK coennaens B
MOJIMHYKJICOTHIHYIO LEMb 32 CYET OCTaTKOB (OC(OPHBIX KHUCIOT, PACIOJIOKEHHBIX MEXIY
ne3okcupubdozamu. Takum oOpaszom, kaxnas uens JJHK npeacraiser noquHykiIeoTHa, B KOTOPOM
B CTPOrO ONPENEIECHHOM MOPSAJIKE PACHOJIOKEHBI HYKICOTHABI. A30TUCTbIE OCHOBAHUS MOAXOMST
JIpyr K JpYry HAacTOJBKO OJIM3KO, YTO MEXAY HHMH BO3HHUKAIOT BOJOPOJIHBIC CBS3H. YeTko
MPOSIBIISIETCS B UX PACHOJIOKEHUU Ba)KHAs 3aKOHOMEPHOCTH: aJieHWH (A) OAHOW 1enu CBs3aH C
tuMuHOM (T) Apyroii nenu aByMsi BOJOPOJIHBIMU CBs3sIMH, a ryaHuH (I') oHO# 1eH cBsi3aH TpeMs

ol BOJOPOAHBIMU CBA3siMU ¢ 1uTo3MHOM(L]) npyroii memu, B pe3ynbraTe

yero Qopmupytorcss mapel A-T wu [-I[. Takas cmocoOHOCTH K

n30upareIbHOMY COETMHEHUIO HYKJIEOTHU]IOB Ha3bIBAETCS

KOMIUIEMEHTAPHOCTBIO, T. €. IPOCTPAHCTBEHHOE U XUMHUYECKOE
COOTBETCTBHUE MEXKIY NTapaMu HYKJICOTHIOB (CM. puc. 2).

[TocnenoBaTenbHOCTh COCIMHEHUSI HYKIECOTUIOB OJHOM LIENH
MPOTUBOMNOJIOXKHA (KOMIUIEMEHTapHa) TaKOBOW B JAPYroul, T. €. LeMH,
cocrapistone oaHy wmonekyiny JHK, pasHonanpaBnens, wuiun

Puc2. Cxematnueckoe aHTunapamienpHbl. llenn 3akpydnBaroTCS BOKpPYTr JOpyr Jpyra u

usoGpaetime monetynd MK Gha3vi0T NIBOMHYIO CIIHpaNb. BOIbIIOE YHCIO BOJOPOIHEIX CBSA3EH
obecrieunBaet npouHoe coequnenne Huterd JIHK u nmpumaet momnekyne yCTOHYHMBOCTh, COXPaHSsI B
TO JXK€ BpeMs €€ MOABIKHOCTh - IOJ BIUSHHEM (EPMEHTOB OHa JIETKO pPAaCKpy4dyuBaeTcs
(mecrimpanuzyercs).

Crpoenne PHK. Ilo cBoeil crpykrype monekynsl PHK meHnee kpynHble, 4eM MOJIEKYJIbI
JHK ¢ monexymsiproit maccoit ot 20-30 teic. (TPHK) no 1 mun (pPHK), PHK - ogHonenoueunas
MOJIEKYJIa, MTOCTpOeHHasi Tak ke, kak u oxHa u3 ueneit JJHK. Monomepsr PHK - nykneotnsl
COCTOAT M3 a30THUCTOTO OCHOBaHUs, pub03bl (1MeHTo3bl) U docdarnoit rpynmel. PHK conepxur 4
A30TUCTBIX OCHOBAHMSL:

0 MypUHOBEIE - aJIcHUH (A);

0 nupuMuIuHOBBIE - TyaHuH (I7), nurosun (L), ypamw (V).

B PHK TtumMun 3ameHeH Ha OJM3KUH K HEMY IO CTPOCHHUIO ypamwi (HYKJICOTHH -
ypuauinoBblii. HykieoTuipl coequHEHb! B IOJMHYKIEOTHIHYIO LIEeNb Tak xke, kak u B JIHK, 3a cuer
0CTaTKOB (HOCHOPHBIX KUCIIOT, PACTIOJIOKEHHBIX MEXKIy PUOO3aMHU.

ITo BbImOTHsIeMbIM (pyHknmusam cpenu PHK
BBIICTISIIOT: TPAHCHOPTHBIE, HWH(GOPMALMOHHBIE U
pubocomHbIE.

TpancnopTHbie PHK (TPHK) -
OJIHOILIETIOYEYHbIE, HO  HMEIOIUE  TPEXMEPHYIO
CTPYKTYPY  «KJIEBEpHBIA  JIHCTY, CO3JJaHHYIO
BHYTPUMOJIEKYJISIPHBIMH ~ BOJIOPOJHBIMU  CBSI3SIMU
(puc. 3). OHM TEpEeHOCAT  AaKTUBUPOBAHHBIC
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Puc. 3 . Crpyxrypa 1-PHK:

A, B, B, I' — yuacrum womisiemen-
hil TapHoro cocauuenun; J1 — yuacror

COCAMHEHNA €  AMMIOKHCAOTAMI

E — antuxonon (uc coepmuenusi

TpHIIeT)



amuHOKUCIOTH (Kaxaas TPHK cBoro amuHokucnoty, Bcero u3secto 61 TPHK) k pubocomam npu
OrocuHTe3€e OeNKa B KIETKEe».

Nudpopmanuonnas (marpuunas) PHK (mPHK, mPHK) - ognonenoueynas Mmosiekyna,
KoTopasi oOpasyercst B pe3ynbraTe TpaHckpumiuu Ha Mmonekyine JIHK (kxomupyer rensl) B siape u
HeceT MHPOPMALIMIO O TIEPBUYHON CTPYKTYpPE OJTHOM OETKOBOM MOJIEKYJIbI K MECTY CHHTE3a Oelka B
pubocomax.

Pubocomnsie PHK (pPHK) - cample KpylHbIE OJHOLEIOYEYHBIE MOJIEKYIIBI,
oOpa3syrolue BMecTe ¢ OeIKaMu CII0KHBIE KOMIUICKCHI, TTOJCPKUBAIOIITNE CTPYKTYPY pudOCoM, Ha
KOTOPBIX UJIET CUHTE3 OeKa.

Best renernueckas mHdopmarus opranu3Ma (CTpYKTypa €ro OelKoB), 3aKII04YeHa B €ro
JIHK, cocrosimieil U3 HYKJICOTHUIOB, OOBEIMHEHHBIX B TEHbl. HamoMHUM, 4TO TeH - eAMHHIIA
HacieacTBeHHOW wuHpopmanuu (ydactok wmoisekynsl  JIHK), conepkamas wunHpOpManumo o
CTPYKType OJHOrO Oenka - ¢pepmeHTa. I 'eHbl, 00yCIOBIUBAIOIINE CBOMCTBA OPTaHU3MOB, Ha3bIBAIOT
CMpPYKmMypHuIMY. A TEHbI, KOTOpPbIE PEryIUpPYIOT IMPOSIBICHHUE CTPYKTYPHBIX T'€HOB, Ha3bIBAIOT
peaynamopuvimu. [lposiBneHne (3Kcrpeccusi) reHa (peajau3alys HACIeICTBEHHOW WH(pOpMAalun)
MPOUCXOIUT CIAEAYIOIINM 00pazoM:

TPAHCKPHITIHA
[ S —

JITHK (ren)

TPAHCKPHIIIHA
— u-PHK (konuarepa) ——————

-+ Benox — Pepmenr (Ha pubocomax) —
— Peaknud B KJIETKe —
— CgoiicTBo miau npusHax (den).

ﬂJ’IH OCYHICCTBJIICHUA OKCIPECCCHMU TICHAa CYHIECCTBYCT T€HETUYECKUI Koa - CTporo
yrnopsAaaouCHHas 3aBUCUMOCTb MCKAY OCHOBAaHUAMU HYKJIICOTUI0OB 1 AMUHOKUCIIOTaAMU (Ta6ﬂ. 1)
Ilepeniii |Bropoi myxi1eoTHI Tperni
HYK.1€0- HYK.Te0-
THX v 1 A I THI
"y $EH |CEP (THP |OHC |V
®EH |CEP |THP |IOHC |IX
JEH |CEP |CTOII|CTOII A
JEW |CEP |[CTOI|TPH [T
o JEH |IIPO |[THC |(APT |V
JEH (IIPO |THC |APT |IO
JEH |IIPO |IJIH |APT (A
JEH |IIPO |TJH |APT |T
A HIE |TPE |ACH |CEP |V
HJIE |TPE |ACH |CEP |IO
HJIE (TPE |JIH3 |[API' |A
MET |TPE |(JdH3 |APT |
i BAJI |AJA (ACH |IIH |V
BAJI |AJA (ACHO |IVIH I
BAJI |AJJA (IVIV |[INIH |A
BAJ |AJA (IVIV |[IVIH |T

Tabauya 1T eHeTUYECKHI KOJT

OcHOBHBIE CBOMCTBA T€HETHYECKOI0 KO/IA.

TpuniieTHoCTh - KOAUPOBAHUE aMHUHOKHCIOT OCYIIECTBISETCS TPOMKAMU (TPHUILIETAMU)
OCHOBAHMU HYKJICOTHI0B. KoIruecTBO KOAMPYIOMIMUX TPHUILIETOB paBHO 64 (4 BUAA HYKICOTUIOB:
AT, 10, T, 4 =64).

OOHO3HAYHOCTD - KOK/BIN TPUILIET KOAUPYET TOIBKO OAHY aMUHOKHCIIOTY.

BbIpoKIeHHOCTD - YKCII0 KOIUPYIOIMIMX TPHUILICTOB MPEBBIIIAET YUCIO0 aMHUHOKHUCIIOT (64
> 20). CymiecTByIOT aMHHOKHCIIOTBI, KOJUPYEMbIe 0oJiee 4eM OJTHUM TPHUILIETOM (B COCTaBe OEIIKOB
TakM€ aMHUHOKHCIOTHI BCTpedaroTcsl 4aile). EcTh Tpu Tpursera, He KOIUPYIOUIME HHU OJHY
amuHOKUCIOTY (YAA, YAI, YI'A). OHU HAa3BIBAIOTCS «HOHCEHC-KOJIOHAME» M UTPAIOT POJIb
«CTOT-CUTHAJIOBY», 03HAYAIOIIMX KOHEIl 3alucy reHa (o0Iee KOJIMYEeCTBO KOJUPYIOIINX KOJIOHOB -
61).

OOmenpuHITHIC COKpPAIICHUS Ha3BaHUH aMUHOKHCIIOT:
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@®EH - penmnananun; ['MC - ructuaus,

JIEM - nevinun; ['JIH - rmyramus;

WJIE - uzoneiinuy; ['JIY - rmyraMuHOBast KUCIOTA;

MET - metunonun; JIN3 - mu3us;

BAIJI - Banun; ACH - acniaparus;

CEP - cepun; ACII - acnaparnHoBasi KUCJIOTA;

[TPO - nponun; HHUC - nucreunn;

TPE - tpeonun; TPU - tpuntodan;

AJIA - ananun; API' - aprunus;

THP - tuposun; ['JIN - rnumu.

MaTtpuuHble peaKlIuM - 3TO PEAKI[UU CUHTE3a HOBBIX COCJUHEHUN HAa OCHOBE «CTaPBIX»
MaKpPOMOJIEKYJI, BBHIIOJHSIOIIUX POJb MaTpHIbl, T. €. QopMbl, 00pa3la Ajis KONUPOBAaHUS HOBBIX
MOJIEKYJI. MaTpUYHBIMU pEaKIUsIMH peaTu3allid HACIEJACTBEHHON WH(OpMamuu, B KOTOPBIX

I —— npunuMarot yuactue JJHK u PHK saBnstores:
3-- - Compnnne 1.Penuinkanus JIHK - ynsoenue monexyn JIHK, 6naronaps
N4 ™™ KOTOPBIM Iepeaua TeHeTHUCCKONH HH(POPMALHH OCYIIECTBILETCS OT
s IOKOJICHUSL K TIOKOJIEHMIO. MaTpuiieil sisnsiercs matepunckas [JHK, a
; HOBBIMH, OOpa30BaHHBIMU IO 3TOW MaTpHIle - JOYEpHUE, BHOBb
- sner e CAHTE3POBaHHBIE 2 MOJIEKYIIBI JIHK (puc. 4).

2. Tpanckpunuus (JaT. transcription - nepenuchIBAaHUE) —
sto cunre3 moisiekyn PHK mo nmpuHuumy komiieMeHTapHOCTH Ha
Marpunie oaHo w3 nened JHK. Ilpoucxogutr B sape mon
NeNCTBUEM depmenTa JIHK-3aBucumoit - PHK-
nosmmepasel.  MHpopmanuonnas PHK - sTo omHOHMTEBas Monekyma, u
KOAUPOBAaHUE I'eHa UAET ¢ OAHOW HUTHU ABYHUTeBOM Mosekynsl JJHK. Ecin B
tpanckpubupyemoit Hutu JIHK crout nykneotun I', to JIHK-momumepasa
Bkirouaer 1 B coctaB uPHK, ecim crout T, To BkmouaeT A B coctaB nPHK,
eciu crout T, BkimrovaeT Y (B cocraB PHK ne Bxoaut tTumun T; puc. 5). S3bik
tpurieroB /JIHK nepeBoautcs Ha s3pik kogoHoB WPHK  (tpumnerst B uPHK
Ha3BIBAIOTCS KOJJOHAMH).

Takum o00pa3zom, 3Has TMOPSAOK PACHOJIOKEHUS AaMHUHOKUCIOT B
MOJIEKYyJIe OeKa, MOXKHO ONpPEAENUTh MOPSAOK HYKJICOTHIOB (TPUILIETOB) B
nern uPHK, a mo neii - mopsanok nap nykneoruaos B yuactke JJHK u Hao6opor,
YUUTHIBasI MPUHIUI KOMILIEMEHTAPHOCTH HYKJIEOTUIOB.

EcrecTBeHHO, UTO B Mponecce MaTpUUHBIX PEAKLUNA BCIIECTBUE KAKUX-
b0 MpUYMH (CCTECTBCHHBIX HIIM HCKYCCTBEHHBIX) MOTYT TPOHCXOIUTD o oo

HN3MCHCHHUA — MYyTallH. cunTesa uPHK na
matpuue lHK

~— Hosan nem.

«Marepunckass
sonexyna [IHK

oflowepnans Moy JIHK

Puc. 4 Penavrauyuna fIHK

—H—p—H—=p—=p—H—H— == —
—p—H—H——d— = —r——
—de—pem e e e Qe = =D — O —

IIpumepsl pemenns 3axa4

1. Onna u3 nenouek JAHK umeer nocnenoBatenbHOocTh HykieoTunoB: AI'T AH/] 'AT
ALT UT'A TTT AL ... Kakyro nocneaoBaTesbHOCTh HYKJIEOTHIOB UMEET BTOpas LIEMOYKaA TOU Ke
MOJIEKYJIbI?

Pemenue. [1lo mpuHIHMY KOMIZIEMEHTAPHOCTH JOCTpanBaeM BTopyio Iienouky (A-T, I'-
IT). Ona 6ynet Beirsinets Tak: THA TIT LITA TTA T'IIT AAA TI'1] ...

2. bonpmas u3 AByX mernel Oenka WHCYlIMHA (Tak Ha3biBaemas Lenb B) HaunHaeTcs co
CIEIYIOINUX aMHUHOKHUCIOT: (eHHIalaHUH-BaJNH-acllaparuH-TIyTaMUHOBasl KUCIOTa-TUCTUINH-
neiinuH. Hanummre mnocnenoBaTenbHOCTh HYKJIEOTHIOB B Havyale ydactka Mousekynsl JIHK,
Xpansmero nHpopmaruo 06 3ToM Oelke.

Pemenune. [1ockoiabKy OJIHY aMHHOKHCIOTY MOTYT KOJUPOBAaTh HECKOJIBKO TPUILIETOB,
tounyto crpyktypy WMPHK wu yuactka JIHK omnpenenuTb HEBO3MOXKHO, CTPYKTypa MOMKET
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BapbUpOBaTh. VCMonp3yst MPUHLIUI KOMITJIEMEHTApPHOCTH HYKJICOTHJIOB U TabJIHIly T€eHEeTUYECKOTO
KOJ1a I10JIy4aeM OJMH U3 BApUAHTOB:

Hens 6enxka |Pen |Ban |Acu |Tay [Tuc |[[leit
uPHK VVV [TVV [AAV [TAA |IAILT [VVA
JHK|1-a AAA |ITAA [TTA |LTT [TTT [AAT
0143
2-a TIT |ITT |AAT |[TAA |HAILI (TTA,
i1

3aganme 1. VYyacTok TIeHa UWMEET CIENyIollee CTPOEHHE, COCTOsEe U3
nocienoBarenbHocT Hykieorunon: LI'T II' THA AAA THI ... . VYkaxuTe CTpoeHHE
COOTBETCTBYIOIIETO ydacTka Oenka, nHpopMaIys 0 KOTOPOM COJICPKUTCS B JaHHOM TEHE.

3apanue 2. Ilpu cunapome dDankonu (HapymieHue oOpa3OBaHHMS KOCTHOW TKaHHU) Yy
0O0JIBHOTO C MOYO BBIACTSAIOTCS aMUHOKHCIIOTHI, KOTOPBIM COOTBETCTBYIOT KO10HB B UPHK: AVA,
I'VI, AVT, YUA, YVI, I'VVY, AVY. Onpenenure, BbIACICHUE KAaKUX aMHHOKHUCIOT C MOYOU
XapakTepHo s cuHApoMa @OaHKOHU, €CIM Yy 3JI0pOBOrO 4YEJIOBEKa B MOYE COJEpKaTcs
AMUHOKMHCIIOTHI aJTAaHWH, CEPUH, ITYTAMUHOBASI KUCIOTA U TJIUIUH.

3ananme 3. MccnenoBanusa nokasanu, yro B UPHK copepxurca 34% ryanuna, 18%
ypanuna, 28% uuro3una, 20% agennHa. OnpenennTe NPpOLUEHTHBIM COCTaB a30TUCTHIX OCHOBAHUH B
yuactke JIHK, saBmstromerocst marpuneit 1uist nanHoit uPHK.

3ananme 4.1lens A uHCynMHA OblKa B 8-M 3BE€HE COACP)KUT aJaHUH, a JOMIAIN - TPEOHUH,
U 9-M aHOHC; COOTBETCTBEHHO CEpPUM M INIMIUH. YTO MOXHO CKa3aTb O IPOUCXOKICHHUU
WHCYJINHOB?

2.9 JlaGopaTopHasi pa6ora Ne9 (2 yaca)

Tema: I3ydeHne NpoOUCXOXKICHUS YEIIOBEKA

2.9.1 Hean padothi:./3yueHne Mmexanru3mMa JeiCTBUS 3aKOHOB HACJIEACTBEHHOCTH

2.9.2 3apaum padGorel: [lonyuynTh NpakTUYECKHE HABBIKM B OIPENEICHUM T€HOTHUIIOB
aroaen

2.9.3 Ilepeyenb NpudOpPOB, MATEPHUAJTOB, HCIIOJIb3YeMbIX B J1a00paTOPHOI padoTe:
tabmuma «Cxema MOHOTHOPHUIHOTO CKPELTHBAHUS)
2.9.4 Onucanue (xox) padorTni:

OTBeT Ha BOIPOC O TOM, KaK MOSBWICA M (HOPMHPOBAJICS YEIOBEK, MHBIMU CIIOBaMH, KakK
IIeJ aHTPOIOreHe3, ObUI MPEeIMETOM OXECTOUEHHBIX JUCKYCCHH Ha NpPOTSDKEHUH BEKOB U
ThICSTUeNeTH. M3ydennem mporecca aHTpOIIOreHe3a 3aHUMAeTCsl aHTPOTIONOTHS — O0IIee YIeHHE O
NPOMCXOXKACHUH M DHBOJIONMM 4YeJOBEKa, OOpa30BaHMM YEJIOBEYECKMX pac U BapHalMsIX
¢du3myeckoro crpoeHus yenoBeka. C TOUKM 3pEHMsI €CTECTBO3HAHUS HEOOXOANMO, MPEKAE BCETO,
pemaTh BOIPOC O MPOMCXOXKACHUHU M 3BONIIOLMHU Buaa Homosapiens, B onpeneneHuu ero Mecrta B
KMBOTHOM MHpE, BBISIBICHHH €r0 POJCTBA C APYIMMHU NPUMAaTaMH, a TaK)Ke BBUICHCHHS OTIMYUH
YeloBeKa OT HHMX. 3HAUEHHE ECTECTBEHHOTO OTOOpa pEe3KO MEHSETCS B JKM3HM 4YellOBeKa H
KHMBOTHBIX. EC/N y )KUBOTHBIX OTOOp — 3TO TJIaBHBIN (DaKTOP IBOJIIOINH, TO Y YEIOBEKa €ro poJjb
3aKIJII0YACTCS B COXPAHEHUU 2eHOQOHOA, 8 COEPAHCUBAHUU MYymAayull, OTPULIATEILHO BIUSAIONIMX Ha
€ro0 3/I0POBBE.

@®eHoTUIT W TEHOTHIL. MOHO2UOPpUOHLIM HA3BIBAECTCS CKpEIIUMBAaHHE, IPH KOTOPOM
poauTeNbCKue GOPMBI OTIMYAIOTCS APYT OT Apyra M0 OJHON mape KOHTPACTHBIX, aJlbTePHATHBHBIX
NpU3HAKOB. [Ipuznak—ir00as 0COOEHHOCTh OpraHM3Ma, T. €. JII000e OTAEIBHOE €ro KaueCTBO WU
CBOMCTBO, TIO KOTOPOMY MOXXHO pa3IW4YUTh JABE OCOOM. Y pacTeHHid 5T0 ¢GopMa BEHUMKA
(HampuMep, CUMMETPUYHBIN - ACHMMETPHUYHBIN) WM €ro OKpacka (IypIypHbIii—Oenblii), CKOpOoCTh
CO3pEBaHUs PACTEHHUH (CKOPOCHEIOCTh—II03HECIIENIOCTh), YCTONYNBOCTh HWIIM BOCIIPUUMYHUBOCTD
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K 3a00seBaHuIo U T. 1. COBOKYITHOCTh BCEX MPHU3HAKOB OpraHU3Ma, HauMHasi C BHEIIHUX U KOHYast
OCOOCHHOCTSIMU CTPOCHHUS U (PYHKIMOHUPOBAHUS KJIETOK, TKaHEH M OpraHoB, Ha3bIBAETCSA
Genomunom. ITOT TEPMUH MOXKET YIOTPEOIATHCSA U IO OTHOLICHUIO K OJIHOMY M3 allbTepHATUBHBIX
npu3HakoB. [Ipu3HakuM U CBOMCTBa OpraHuM3Ma MPOSBIAIOTCS IO KOHTPOJEM HacIeICTBEHHBIX
¢daxTopoB, T. €. reHoB. COBOKYITHOCTh BCEX T€HOB OpraHM3Ma Ha3bIBAIOT ceHomunom. Ilpumepamu
MOHOTHOPUAHOTO CKpELIUBaHUs, MpoBeAeHHOro [. MeHnzaeneM, MOTYT CIYKUTh CKpeIIWBaHUS
ropoxa ¢ TaKMMH XOpOIIO 3aMETHBIMU aTbTEPHATUBHBIMH MPU3HAKAMH, KaK MMypPIypHBIE U Oelbie
IIBETKH, JKENTas W 3€JICHass OKpacka He3peiblx IUIoaoB (0000B), riamkas W MOPIIUHUCTAS
MIOBEPXHOCTh CEeMsH, JKENTas W 3eleHas MX OKpacka u ap. EnmHooOpasue ruOpumoB mepBOro
nokosieHus: (mepBblii 3akoH Menzens). Ilpu ckpemmBaHuM ropoxa ¢ MypHypHbIMH U OeIbIMU
[BETKaMH MeHAenb OOHAapyXWJI, 4TO y BCEX THOPUIHBIX pacTeHHil mepBoro mnokojeHus (Fj)
IIBETKH OKa3aJlMCh MypmypHbIMH. [Ipm sToM Oemast okpacka I[BeTKa HE mposBisuiack (puc. 1).
MeHienb yCTaHOBHII TaKKe, YTO BCe TMOPUABI F; OKa3aIuCh €AMHOOOpa3HBIMU (OJHOPOAHBIMH) IO
Ka)KIOMY U3 CEMU HCCIIEIYeMbIX UM ITPU3HAKOB.

O
Q000 000® 000e 000
000 008® O0ee 0008
0000 OCe®e® Ceee eeee

Puc. 1. Cxema moHo2ubpuOHo20 ckpewueanus: [ — eomosucomuvle o0cobu ¢
OOMUHAHMHBIM NPUSHAKOM, 2 — 2emepo3ucomusle 0CoOU ¢ OOMUHAHMHBIM UL NPOMENCYIMOYHBIM
APUSHAKOM, 3 — 20MO3U20MHbIEe 0COOU C PeyeCcCUBHBIM NPUSHAKOM.

CnenoBatenbHO, Yy THOPHAOB TEPBOrO  MOKOJEHUS W3  Hapbl  POAUTEIBCKUX
ATBTEPHATUBHBIX MPHU3HAKOB IPOSBIIAECTCS TOJBKO OJWH, a MPHU3HAK JIPYroro POAMUTENS Kak Obl
ucyesaer. SBmeHue mpeoOnamaHus y THOpHAOB F; NMPU3HAKOB OJHOTO W3 poauTeseid MeHmenb
Ha3Bal OOMUHUPOBAHUEM, A COOTBETCTBYIOIIUH MNpHU3HAK — Oomunanmuweim. llpu3zHaku, He
nposiBIsitoLIuecs y ruOpunoB F; ,0H Ha3Ban peyeccusHvimu. 110CKOIBKY BCe TMOPHIBI IEPBOTO
MOKOJICHUST IMHO00pa3HkbI, 3T0 siBNieHUe ObUI0 Ha3BaHO K. KoppeHcoMm nepsviv 3akonam Menoens,
WIH 3aKOHOM eOuHoobOpasus 2ubpuoo8 nepeo2o NOKoJIeHus, a TaKXKe npasuiom OOMUHUPOBAHUS.
3akoH pacwenienus (BTopoii 3akoH Menaens). V3 ruOpunHeix ceMsH ropoxa MeHnaenb
BBIPACTUJI PACTEHHUSI, KOTOPbIE MOJBEPT CAMOOIBIICHUIO, U 00pa30BaBIIMECS CEMEHA BHOBb BBICESII.
B pe3ynbrate ObLIO MOTYYEHO BTOPOE MOKOJIEHHUE THUOpUIOB, Uiau ruOpusl Fo. Cpenyn mociemaux
O00HapyXWIOCh paclIeIIeHue IO KaXJ0H Mape aJbTEepPHATUBHBIX MPHU3HAKOB B COOTHOULICHHU
npuMepHo 3:1, T. €. TpU YETBEPTH PACTCHUI MMENU TOMUHAHTHBIE IPU3HAKU (ITypITypHBIC I[BETKH,
JKEJIThble CeMeHa, TJIaJIKue CEeMEeHa M T. NI.) U OJHa YeTBepTh — pelecCUBHbIC (Oesble LBETKH,
3e/IeHbIC CEMEHA, MOPIIUHUCTBIE ceMeHa W T. 1.). ClenoBaTenbHO, PEIECCHBHBIA MPU3HAKY
rubpuaa Fi He ucue3, a TOIbKO OBLI MOAABIEH U BHOBB IMPOSIBUICS BO BTOPOM MOKOJIEHUHU. ITO
o0o01mieHne mo3gHee ObLJIO HA3BAHO 6MOPbLIM 3aKOHOM Menoens, WU 3aKOHOM pacujenyieHus.
I'oM03UroTHBIE W TeTepO3UroTHbIe 0c00M. UTOOBI BBICHUTH, KaK OYAET OCYIIECTBISATHCA
HACJICIOBAHKE TPU3HAKOB B TPEThEM, YETBEPTOM M TOCIECAYIOMIMX MOKOJICHUSX, MEeHAenb myTeM
CaMOOMBIJICHUS BBIPACTUII TUOPUJIBI ATUX MOKOJECHUH M MPOaHAIM3UPOBAIT MOTYYEHHOE TOTOMCTBO.
OH BBISICHWI, YTO pacTeHHs, OOJAJarollhe pPEIeCCUBHBIMHU TpU3HAKaAMH (Hampumep, Oembie
[IBETKH), B CIACAYIOMUX MOKOJCHUsIX (F3 F4 U T. 11.), BOCIIPOU3BOIAT MTOTOMCTBO TOJBKO C OCITBIMHU
nBetkamu (cM. puc. 3.1). Muaue Benmu ceOsi THOpUABI BTOPOTO IOKOJICHHUS, OOJaJaroline
JOMUHAHTHBIMHM TpH3HAKaMu (Hampumep, NypHnypHbIMH IBeTkamu). Cpeau HHUX MpU aHaln3e
MOTOMCTBa MeH/Ieb 0OHAPYKUIT IBE TPYIIIIBI PACTCHHM, BHEITHE COBEPIICHHO HEPA3TMUYUMBIX IO
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KKIOMY KOHKPETHOMY Mpu3HaKy. [lepBas rpymia, cocraBistomias 1/3 ot o01iero yncia pacTeHui
C JIOMUHAHTHBIM IPU3HAKOM, J1ajiee HE PaCUIeIUIsUIACh, T. €. BO BCEX MOCIEAYIONINX MOKOJIEHUSAX Y
HUX OOHapyXHBaJlaCh TOJBKO MypIypHas okpacka LBeTKoB. OcraBmimecs 2/3 pacTeHHIl BTOPOToO
nokosneHuss B F3, CHOBa naBain pacUICIUIEHHE Takoe ke, Kak B F2 T. €. Ha TpPU PACTEHHUS C
MypIypHBIMH I[BETKAMHU TOSBISIIOCH OMHO ¢ OenbiMu. OcoOu, KOTOpbIE HE NAIOT B MOTOMCTBE
pacUICIUIEHUS] U COXPAHSIOT CBOM IIPU3HAKU B «UHUCTOM» BUJIE, HA3bIBAKOT 2OMO3UCOMHBIMU, A T€, Y
KOTOPBIX B TIOTOMCTBE HPOHCXOIUT pacUICIJICHUE - 2emepo3ucomuuimu. TakuM o0pasom,
Mennenem BriepBble ObLIO YCTAaHOBJIEHO, YTO PACTEHHUS, CXO/HbIE [0 BHELIIHUM MPU3HAKAM, MOTYT
o0nanaTe pa3IMYHBIMU HACIIEJCTBEHHBIMU CBOMCTBAMU. Aienus3M. J{s yCTaHOBJICHHS MPUYUHBI
pacuieuieHusl, NPUYEM B CTPOrO OIPEACIICHHBIX YHUCICHHBIX OTHOIICHMUSX JOMHUHAHTHBIX U
PELECCUBHBIX TPHU3HAKOB, CIEAYET BCIIOMHHUTb, YTO CBSI3b MEXKIY IMOKOJEHUSMH IPU MOJIOBOM
Pa3MHOXKEHUM OCYHIECTBIISIETCA 4epe3 TOJoBble KIeTKH (ramersl). OYeBUAHO, TaMeThl HECYT
MaTepuaibHble HACIEACTBCHHBIC 3aJaTKH, WIH (AKTOPHI, OMPEICNAIONINe Pa3BUTHE TOTO WM
MHOTO TpHU3HaKa. OTHU (akTopbl Mo3Ke U ObLUIM Ha3BaHbl reHamMu. B coMaTHueckux KieTkax
JUIJIOUIHOTO OpraHuM3Ma 3THU 3a/1aTKU SIBJISIOTCS MapHBIMHU: OJIMH TMOJIY4€H OT OTIIOBCKOTO
opraHusma, a APYrod — OT MaTepUHCKOro. MeHJenb MNpeuiokusl 0003HayaTh JOMHUHAHTHBIE
HACJIC/ICTBEHHBIE 33JaTKM 3arjaBHON OyKBOH (A4), a COOTBETCTBYIOIIME UM DPELECCUBHBIEC 3a/1aTKU
nponucHoW OykBo#l (a). Ilapy reHOB, ONpeAeNsIIONUMX adbTepHATUBHBIC MPU3HAKH, HA3BIBAIOT
annenoMop@Holl napot, a caMo SIBICHUE TAPHOCTH — ALIETUSMOM.

Kaxnapiii reH umeer nBa cOCTOAHUS — A u @, MO3TOMY OHU COCTAaBIISIIOT OJHY Mapy, a
KaXJI0OT0 M3 WICHOB Mapbl HA3bIBAIOT anienell. TakuM 00pa3oM, 2eHbl, PACHONONCEHHble 8 OOHUX U
mex oice JOKycax (y4acmkax) 2OMON0SUYECKUX XPOMOCOM U Onpeodensowue dalbmepHamueHoe
pazeumue 00HO020 U MO20 Jice NPU3HAKA, HA3bIBAIOTCA anienvHbimu. Harpumep, mypnypHas u 6enast
OKpacKa IIBETKA ropoxa SBJISIETCS JOMHHAHTHBIM U PELECCUBHBIM IMPHU3HAKAMH COOTBETCTBEHHO
JIBYM alliensM (A U a) ogHoro reHa. biaronaps HAIMYUIO IBYX ajuieieil BO3MOKHBI IBa COCTOSTHHS
OpraHusma: TIOMO- U TeTepO3UroTHsle. EciM opraHu3mM COOEPKUT OJAMHAKOBBIE AJUIENIH
KOHKpPETHOIO0 TreHa (A4 wiM aa), TO OH Ha3bIBACTCS 20MO3UCOMHbLIM TIO JAHHOMY TeHy (win
MIPU3HAKY), a €clu pasHble (Aa) — TO eemepozucomuvim. ClieqoBaTENBHO, allIeh — 3TO (hopma
cyliecTBoBaHus reHa. [IpuMepom TpexamienbHOro TeHa sIBIsSETCs TeH, ONPeIesIomni y YeToBeKa
CHUCTEMY TpYIIbl KpoBu AB(. Anneneit ObiBaeT u OOJIbIIE: IJIs T€HA, KOHTPOJIUPYIOMIETO CHHTE3
reMorioOMHa 4elIOBeKa, MX H3BECTHO MHOro accaTtkoB. Pemérka Ilemnera — 2D-tabnmia,
Ipe/yIoKEHHasT aHIVIMWCKUM reHeTukoM PemkuHanpaoM lleHHETOM B KadecTBe HHCTPYMEHTA,
IPEJCTaBIAIOMEro co0oil rpaguuecKyio 3amuch I ONpPEACTICHHS COYETaeMOCTH ajieneil u3
pPOIUTENbCKUX TE€HOTHUNOB. Bmonb OIHOI CTOPOHBI KBajapaTa pPAacIOJIOKEHbl XEHCKUE raMeThl,
BJIOJIb JPYTONl — MY’KCKHE. DTO MTO3BOJISIET JIETYE IPOU3BECTH BBIICHEHUE T€HOTUIIOB OPraHU3MOB
0 FEHOTHUIIAaM ¥ ()EHOTUIIAM POAUTENEH U MOTOMKOB

[Ipu pemiennu Takux 3aga4 HEOOXOIUMO MMOMHUTH, YTO TEHOTHUIT O0COOEH C PEIIeCCUBHBIM
IIPU3HAKOM M3BECTEH — OHM I'OMO3UTOTHble. Hanmmume NOMHHAHTHOrO WM PELIECCHBHOIO I€Ha y
OpPTaHW3MOB, HECYIIUX JOMUHAHTHBIM TpHU3HAK (KX TOMO WU TeTePO3UTOTHOCTH), MOXKHO
ONPENEIUTh IO FEHOTUIAM MX POJUTENEH WIA TOTOMKOB, YUYUTHIBAs TO, YTO OJMH I'€H U3 KaXKIOU
napbl peOEHOK MOJTy4YaeT OT OTLA, @ BTOPOH — OT MaTepH.

3agaua 1

CriocoOHOCTh ueNoBeKa OINyIaTh TOpbKHH BKyc (enuntuomodeBunsl (OTM) —
JIOMHUHAHTHBIN TIpu3HaK, TeH koToporo (T) mokamusoBaH B 17-i ayrocome. B cembe MaTh u 104b
omymaroT Bkyc @TM, a oren 1 cbIH He omyImaT. OnpeneauTb FTEHOTUIIBI BCEX YJIEHOB CEMBH.

Pewmenne

I. Orenq m cbiH He omymawT Bkyc ®TM, T.e. HeCyT pELECCUBHBIM NpHU3HAK,
CJIEIOBATEIbHO, UX T€HOTHII — tt.

2. Martp u A0Yb OHIYHIAIOT BKYC, 3HAYUT, Ka)XJasi U3 HUX HECeT JOMHHAHTHBIA reH T.

3. Onny XxpoMocomy peOCHOK ToJIydaeT OT OTIa, APYryko — oT mMaTepu. OT oTIa 1049b MOXKET
MOJIYYUTh TOJBKO PELECCUBHBIM T'eH t (IMOCKOJIbKY OH ToMo3uroreH). CienoBaTeiabHO, T€HOTHII
nouepu — Tt. 4.B
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MOTOMCTBE MaTe€pPH €CTh 0COOb ¢ TEHOTHUIIOM tt, CJIeIOBATENILHO, OHA TAKKE HECET PEIIECCUBHBIN TeH
t, ¥ ee reHoTHII — Tt.

CxeMa Opaka

P {
Tt HE omyngg
OLIYIIAET
Byc OTM BKyc @TM
Fi . T ¢t
HE OILYLIAeT
OLIYIIAET
Byc OTM BKyc @TM

OtBet: ['enoTun marepu u nouepu — Tt, oTia u ceiHa — tt.

3apanue 1. Y denoBeka TEH TMOMUAAKTAIMM (MHOTOMAJIOCTH) JOMHUHHPYET HaJ
HOpMaJII:HI:IM CTpOGHI/IeM KHUCTU. y KCHbI KHCTH HOpMaJII:HaH, My)K I‘eTepOBI/IFOTeH 10 reHy
oy aakTIH. OnpenenuTe BEPOSTHOCTh POXKICHUS B TOM CEMbE MHOTOIATIOT0 peOeHKa.

3ananue 2. Marp OproHeTKa; OTell OJIOHIWH, B €r0 POJOCIOBHON OPIOHETOB HE OBLIO.
Ponunuce Tpu pebGEHka: nBe nouepu OJOHAMHKH U ChIH OproHeT. IlpoaHanu3upoBaTh T'€HOTHUIIBI
MMOTOMCTBA U POJIUTEIICH.

3anganue 3.V yenoBeka I'eH, BBI3BIBAIOUINNA OHY U3 ()OPM HACIEICTBEHHOM ITyXOHEMOTHI,
pELECCUBEH IO OTHOILIEHUIO K T€HYy HOpMajbHOro ciyxa. OT Opaka TiyXOHEMOH >KEHIIMHBI C
HOPMaJIbHBIM MY)KUMHOU pPOAMJICS TIyXOHEeMoW peOeHOK. OmpenenuTh T'€HOTUIIBI BCEX WICHOB
CEMBH.

3aganue 4. Cenasd npsab BOJOC Yy 4YEIOBEKa — JOMHHAHTHBIN npu3Hak. OnpenenuTsb
TEHOTUIIBI POAMUTENIEH U JETEH, €CIM U3BECTHO, YTO y MATEepU €CTh ceAas MpsAap BOJOC, Yy OTHA —
HET, a U3 JIBYX JETEl B CEMbE OJJUH UMEET CEAYIO MPsi/ib, & APYTrOM HE UMEET.

3aganue 5. B Meaunune nmeeT O0bllIoe 3HAUEHUE Pa3Inyie MEXKAY YEThIPbMsI IpyIaMu
YeJI0BEYECKOW KpoBHU. ['pynma KpoBU SIBISETCS HACIEACTBEHHBIM INPU3HAKOM, 3aBUCSIIUM OT
OJIHOTO TeHa. ['eH 3TOT uMeeT He ABe, a TpU ajuiend, o0o3HadaeMmble cuMBojiamMu A, B, 0. Jluma c
redotuniom 00 uMeroT nepByo rpynny KposH, ¢ reHotunamu AA miu AO — Bropyro, BB nnu BO —
TpeThio, AB — yeTBepTyr0 (MBI MOKEM CKa3aTh, 4TO ayuiend A u B gomuHHpyIoT Hag amiensio 0,
TOrJa Kak Ipyr Ipyra OHU He noJasisitoT). Kakue rpymnmbl KpoBU BO3MOXHBI y J€TEH, €CIM Y UX
MaTepH — BTOpas Tpynna KpoBH, a y OTIa — repas?

3. METOAUYECKHUE YKA3AHUA

IO MPOBEJIEHUIO MPAKTUYECKHUX 3AHSTHM — He npenycMOTpeHb! y4eOHbIM
IJIAHOM

4. METOANYECKUE YKA3ZAHUSA

O MPOBEJEHUIO CEMUHAPCKHX 3AHATHIA

4.1 Cemunapckoe 3ansatue Nel ( 2 yaca).

Tema: «EcTecTBeHHOHay4YHas ¥ T'yMaHUTapHas KyJIbTypbD»

4.1.1 Bonpocsl K 3aHATHIO:
1.EcTecTBeHHast u r'yMaHUTapHas KyJlIbTypa OTJIMYUE U o011iee.
2. Ilonumanue U 0OBSICHEHHE, H UX BUIBL.
3.Hayunsiiit metoa. I'mnoreza. Teopus. 3akoH.
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4.1.2 Kparkoe omucaHue NPOBOAUMOIO 3aHATHS: 3aHATHE INPOBOJUTCS METOAOM
oIpoca CTY/IEHTOB Ha IIOCTaBJIEHHbIE Bonpockl. Ha yt000i Bonmpoc ceMHUHApCKOro 3aHATUS MOTYT
OTBEUYaTh OJMH UM HECKOJIBKO 4YeloBeK. [Ipu 3TOM OTBETHI HE NOJDKHBI AyOIMpPOBATH APYT JAPYyTa.
CryneHTbl JOJKHBI IPEICTABIATh PA3JIUYHbIE IOAXOAbl M TOUKU 3pEHHMs Ha O0CYXIaeMyIo
npobJeMy, eclii TaKOBbIE UMEIOTCS. Bce ocTabHbIe CTYIEHTHI YUeOHOM TPYIIBI TOKHBI aKTUBHO
IPUHUMATh y4acTHE€ B OOCYXIEHMM BOIPOCOB CEMHMHapa. B KoHIE 3aHATHs IpenojaaBaTellb
ocraBisier 10 — 15 MHUHYT IJIsI OTBCTOB Ha HCACHBLIC BOIPOCHI, IMOABCACHWUC HTOIOB 3aHATHA U
BBICTaBJIEHUE OLICHOK.

4.2 Cemunapckoe 3anstue Ne2 (2 yaca).
Tema: «Hayunbie meToabi»

4.2.1 Bonpochl K 3aHATHIO:

1.Ilonstue metona B Hayke. Knaccudukanmst HAQydHbIX METOOB.
2. XapaKkTepucTHKa OCHOBHBIX HAyYHBIX METOJIOB.

3.CTpyKTypa Hay4YHOTO 3HAHUS U €r0 YPOBHHU.

4. Vipeansbl 1 IEHHOCTH HAyKU. DTHYECKUE MPOOIEMBI B HAyKe

4.2.2 Kparkoe omucaHue NPOBOAUMOIO 3aHATHS: 3aHATHE INPOBOJUTCS METOAOM
oIpoca CTYIEHTOB Ha IIOCTaBJIEHHbIE Bonpockl. Ha yt000i Bonmpoc ceMHUHApCKOro 3aHATUS MOTYT
OTBEYaTh OJMH WU HECKOJIBKO 4YelloBeK. [Ipu 3TOM OTBETHI HE NOJDKHBI AyOIHMpPOBATH OPYT APYyTa.
CryneHTbl JOJKHBI IPEICTABIATh PA3JIMYHbIE IOAXOAbl M TOUYKM 3pEHHMs Ha 00CYXIaeMylo
npobieMy, eciii TaKOBbIE UMEIOTCS. Bce ocTanbHble CTyIeHTHI YUeOHOM TPYIIBI TOJKHBI aKTUBHO
IPUHUMATh ydacTHE€ B OOCYXICHMHM BOIPOCOB CeMHMHapa. B KoHIe 3aHATHs IpenojaaBaTellb
ocraBisier 10 — 15 MHUHYT IJIsI OTBCTOB Ha HCACHBLIC BOIPOCHI, IMOABCACHUC HTOIOB 3aHATHA U
BBICTaBJIEHUE OLICHOK.

4.3 Cemunapckoe 3ansatue Ne3 (2 yaca).
Tema: IIpoctpanctBo u Bpemst. x ¢usnyeckue cBoiicTBa

4.3.1 Bonpocsl K 3aHATHIO:
1. DBomronMA B3IJIS10B Ha MPOCTPAHCTBO U BPEMSI.
2. CymHOCTh MOHATHH: (hU3MYECKOe, T'eOJOTrHYecKoe, OMOIOTUYECKOEe U COIMAIbHOE
MIPOCTPAHCTBO U BPEMSI.
3. CyOcTanumoHaNbHasl U pENIALMOHHAS KOHLIEIIIHS IPOCTPAHCTBA U BPEMEHH.
4. CBoilcTBa MNPOCTPAHCTBA W BPEMEHU: MEPHOCTb, CUMMETPHUS M aACUMMETpPHS,
00paTUMOCTh, TEOMETPUIECKIE CBOHCTRA.

4.3.2 Kparkoe onucaHue MNPOBOAMMOIr0 3aHATHA: 3aHSATHUE MPOBOJIUTCSI METOAOM
OIpoca CTYICHTOB Ha MOCTaBIEHHBbIC BONMPOCckl. Ha 110001 BOMPOC CEMUHAPCKOTO 3aHSATHS MOTYT
OTBEYATh OJMH WJIM HECKOJbKO 4esioBeK. [Ipy 3TOM OTBETHI HE JOJKHBI TyOJUpOBaTh APYT ApPYyTa.
CTy,Z[eHTBI JOJIP)KHBI Hpe,Z[CTaBJIHTB paBJII/I‘IHBIG ImoaAXoAbl M TOYKH 3peHI/I$I Ha 06cy>1<;[aeMon
npo0JeMy, €CJIi TaKOBbIE UMEIOTCSA. Bece ocTanbHbIe CTYACHTH Y4eOHOM TPyl JOJKHBI AKTHBHO
OPUHUMATh Y4YacTHE€ B OOCYKICHMHM BOIPOCOB CeMHMHapa. B KOHIlEe 3aHATHS IperojaBaTellb
octaBiger 10 — 15 MUHYT 19 OTBETOB Ha HESACHBIE BOIPOCHI, MOJBEIACHUE WTOTOB 3aHATUS U
BBICTABJICHUC OILICHOK.

4.4 Cemunapckoe 3anaTue Ne4 (_2 yaca).

Tema: OuieHKa NPOCTPAHCTBA U BPEMEHHU.

4.4.1 Bonpochl K 3aHATHIO:
1. [TpocTpaHCTBO 1 BpeMs B MUKPOMHPE: 00IIasi XapaKTePHUCTHKA.
2. IIpocTpaHCTBO U BpeMs B MaKpoOMHpe: 0011asi XapaKTepPUCTHUKA
3. MeToapl OIIEHKH MPOCTPAHCTBA MHUKPO U MAKPOOOHEKTOB.
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4. MeTo/ibl OLIEHKH Pa3IMYHbIX UHTEPBAJIOB BPEMEHHU.

4.4.2 Kparkoe onucaHue MPOBOAMMOIr0 3aHATHA: 3aHATHE MPOBOJIUTCS METOAOM
OIpoca CTYICHTOB Ha MOCTaBIEHHBbIC BOMPOCkl. Ha 110001 BOMPOC CEMUHAPCKOTO 3aHSATHS MOTYT
OTBeYaTh OJMH UM HECKOJIBbKO 4esoBeK. [Ipyu 3TOM OTBETHI HE NOJKHBI AyOIUpOBaTh OPYT ApYyra.
CTyneHThl JOJDKHBI TPEICTABISTh PA3IMUYHBIC TMOAXOABI M TOYKH 3pEHUS Ha OO0CYXKIaeMYIO
npo0iieMy, eclii TaKoBble UMeIoTCA. Bce ocTanbHble CTYASHTHl y4eOHOM TPYIIbI JOKHBI aKTUBHO
NPUHUMATh YYacTHe B OOCYXKJICHHHM BOIPOCOB CeMUHapa. B KoOHIE 3aHATHS MpernojaBaTellb
octaBiger 10 — 15 MUHYT 19 OTBETOB Ha HESACHBIE BOIPOCHI, MOJBEICHUE WTOTOB 3aHATUS U
BBICTaBJICHUE OLICHOK.

4.5 Cemunapckoe 3ansatue Ne5 (2 yaca).

Tema: ®usnueckas KapTuHa MUpa

4.5.1 Bonipochl K 3aHATHIO:

1. CyIIHOCTh KJIACCUYECKONW MEXAHUKH U €€ 3aKOHBI

2. Hayana TepMoAMTHAMHUKH

3. DnexkTpoMarHuTHast KapTuHa Mupa. OCHOBHBIE TPOTUBOPEUUS (PU3MUECKUX KOHLICTIIIHHA
MakpoMupa

4. CymHOCTh TEOPUH OTHOCUTEIIBHOCTU A.DUHIITEHHA.

5. bonpmmme maccel U actpoduznueckue (EeHOMEHBI HCKPHBIE-HUS MPOCTPAHCTBA H
3aMeJIeHUs] BpEMEHH.

6. KoHuenmuu BO3HMKHOBEHMSI M pa3BUTHS BcenenHoll. OCHOB-HbIE MPOTUBOPEUUS
(GU3MYECKUX KOHIICTIIIUN MeTaMupa.

7. ®uzuka MUKpomupa. Pa3BuTHe M CYyIIIHOCTh KBAHTOBOW MEXAHUKH

4.5.2 Kparkoe onucaHue NPOBOAHUMOIO 3aHATHSA: 3aHITHE IPOBOAUTCSI METOJO0M
orpoca CTY/IEHTOB Ha IOCTaBleHHbIe Bonmpockl. Ha 11060i BOmpoc ceMUHApCKOro 3aHSATHS MOTYT
OTBEUYaTh OJMH WU HECKOJIBKO 4YeloBeK. [Ipu 3TOM OTBETHI HE NOJDKHBI AyOIHMPOBATH APYT JAPYyTa.
CTyneHTbl AOJDKHBI MPEJCTaBISATh PA3NMYHBIE MOAXOABI W TOYKH 3pEHUS Ha 00CYXIaeMylo
po0JieMy, €Cliid TaKOBbIE UMEIOTCA. Bce ocTanbHbIe CTYACHTHI Y4eOHOM TPYIIIBI JOKHBI AaKTHBHO
IPUHUMATh Y4acTue B OOCYXJEHMM BOIPOCOB ceMUHapa. B KoHIle 3aHsATHS MpenojaBaTelb
octraBisier 10 — 15 MuUHYT AJis OTBETOB Ha HESICHBIE BOIPOCHI, MOJBEICHUE UTOTOB 3aHATUS U
BBICTaBJICHUE OLICHOK.

4.6 Cemunapckoe 3anatTue Ne6 (_2 gaca).

Tema: Xumuueckast CyIIHOCTD BEIIECTBA

4.6.1 Bonpocsl K 3aHATHIO:

1. Cucrema XMMUYECKUX MPEICTABICHNUN U YETBIPE KOHUENTYAIbHbIE CUCTEMBI XUMHHU.

2. XUMUYECKUN PTIEMEHT, XUMHUYECKas CBsA3b, XMMHUECKasi CUCTEMA.

3. IloHsiTHE CTPYKTYPHl M BaJ€HTHOCTH BELIECTBA.

4. Teopus xumuueckoro crpoenust A.M. bytneposa. buononumepsl

5. KoMIimMeHTapHOCTh

4.6.2 Kparkoe omnucaHue NPOBOAMUMOIrO 3aHATHSA: 3aHITHE TPOBOAUTCS METOJO0M
orpoca CTY/IEHTOB Ha IOCTaBlIeHHbIe BOonmpockl. Ha 110601 BOmpoc ceMUHApCKOro 3aHSATHS MOTYT
OTBEUYaTh OJMH UM HECKOJIBKO 4YelioBeK. [Ipu 3TOM OTBETHI HE NOJDKHBI AyOJIHMpPOBATH APYT JAPYyTa.
CTyneHTbl AOJDKHBI MPEJCTaBIATh PA3NMYHBIE TMOAXOABI M TOYKH 3pEHUS Ha 00CYXIaeMylo
po0JieMy, €Clii TaKOBbIE UMEIOTCA. Bce ocTanbHbIe CTYACHTHI Y9€OHOM TPYIIIEI JOKHBI aKTHBHO
IPUHUMATh Y4acTue B OOCYXJCHHMHM BOIPOCOB ceMUHapa. B KoHIle 3aHATUS MpenojaBaTelb
octraBisier 10 — 15 MuUHYT AJis OTBETOB HA HESICHBIE BOIPOCHI, MOJBEICHUE UTOTOB 3aHATUS U
BBICTaBJICHUE OLICHOK.

4.7 Cemunapckoe 3ansatue Ne7 (_2 yaca).
Tema: Kocnoe BemecTBo 3emin.
4.7.1 Bonpocsl K 3aHATHIO:
1.Hayku o 3emie u ux BKJIaJ B €CTECTBEHHOHAYYHYIO KAPTUHY MHUpA.
2.Buytpennee crpoenue 3emiin 1 €€ 0007I0YeK.
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3. X¥UMHUYECKUH COCTaB 3eMJIH.

4.JIutocdepa, runpocdepa, armochepa. MarHUTHOE TTOJIE 3EMITH

5.MuHepanpHbIi U NETPOJIOTMUECKUN COCTAaB 3EMIIU.

6.Turbpl TOPHBIX MTOPOJ] M YCIOBHUS UX 00pa30BaHUs.

7.OHI0TeHHBIE TPOLIECChl: TEKTOHUKA JTUTOC(EPHBIX TUIUT, 3eMIICTPSACCHHS, BYIKAHU3M.

8.OK30reHHbIe NMPOLIECChl: OCHOBHBIE BUbI U MX OCOOCHHOCTH.

4.7.2 Kparkoe omnucaHue NPOBOAMUMOI0 3aHATHSA: 3aHITHE TPOBOAUTCSI METOJOM
oIpoca CTY/IEHTOB Ha IOCTaBJIeHHbIe Bonmpockl. Ha 110601 BOmpoc ceMUHAPCKOro 3aHSATHS MOTYT
OTBEYATh OJIMH WJIM HECKOJIBKO ueoBeK. [Ipy 3TOM OTBETHI HE JOJDKHBI AyOJIMpPOBaTh APYT ApYTa.
CTyneHTbl AOJDKHBI MPEJCTaBISATh PA3NMYHBIE MOAXOABI M TOYKH 3pEHUS Ha 00CYXIaeMylo
npobieMy, eclii TaKOBbIE UMEIOTCS. Bce ocTalbHble CTyIEHTHI YUeOHOM TPYIIBI TOKHBI aKTUBHO
NPUHUMATh Y4acTue B OOCYXJCHHM BOIPOCOB ceMuHapa. B KoHIle 3aHATUS MpenojaBaTelb
ocraBisieT 10 — 15 MUHYT 111 OTBETOB Ha HESCHBIE BOIIPOCHI, MOJBEICHUE WTOIOB 3aHATUS U
BBICTABJIEHUE OLIEHOK.

4.8 Cemunapckoe 3anatTue Ne§ ( 2 yaca).

Tema: ®derHomeH KHU3HU.

4.8.1 Bonpocsl K 3aHATHIO:

1.CymHOCTh XKWM3HM B €CTECTBO3HAHHMH. [IpoOiieMbl TOSBICHUS JKU3HU: OCHOBHBIE
TUIIOTE3bI.

2.CoBpeMeHHast Hay4Hasi TeOpHsl MOABJICHUSA KU3HU

3. OcobeHHoCTH OMOIOTHYECKOTO YPOBHS OpraHU3alui MaTepHH.

4. Baxneime cBOMCTBA U (DYHKIIMH KUBBIX CUCTEM.

5. Teopus sBomounu >xku3HU. [IpUHLUINBI HBOMIOLMU, BOCHPOU3BOJACTBA U Pa3BUTUSA
JKUBBIX CUCTEM.

6. Yuenne B..Bepuazackoro o 6uocdepe. PyHnameHTanbHas 1eI0CTHOCTL Onocdepsl.

7.AHTpPOTIOTEHE3 U COBPEMEHHBIN YEIOBEK.

8.OCHOBHBIE TIOHATHSA U 3aKOHBI COBPEMEHHOM 3KOJIOTHH.

4.8.2 Kparkoe onucaHue NPOBOAUMOIO 3aHATHSA: 3aHITHE IPOBOAUTCS METOJOM
orpoca CTY/IEHTOB Ha IOCTaBleHHbIe Bompockl. Ha 110601 BOmpoc ceMUHApCKOro 3aHSATHS MOTYT
OTBEUYaTh OJMH UM HECKOJIBKO 4YelloBeK. [Ipu 3TOM OTBETHI HE NOJDKHBI AyOIHMpPOBATH APYT JAPYyTa.
CTyneHTbl AOJDKHBI MPEJCTaBIATh PA3IMYHBIE TMOAXOABI M TOYKH 3pEHUS Ha 00CYXIaeMylo
po0JieMy, €Clii TaKOBbIE UMEIOTCA. Bce ocTanbHbIe CTYACHTHI Y9eOHOM TPYIIBI JOKHBI AaKTHBHO
IPUHUMATh Y4acTue B OOCYXJCHMHM BOIPOCOB ceMuHapa. B KoHIle 3aHATHS MpenojaBaTelb
octraBisier 10 — 15 MuUHYT AJis OTBETOB HA HESICHBIE BOIPOCHI, MOJBEICHUE UTOTOB 3aHATUS U
BBICTABJIEHUE OLIEHOK.

4.9 Cemunapckoe 3anatue Ne9 (_2 gaca).

Tema: B3anmoeiicTBre MPUPOIBI M 00IIECTBA

4.9.1 Bonpocsl K 3aHATHIO:

1. OcHOBHBIE 3Tallbl B3aUMOJICHCTBUS MPUPOJIBI U OOIIECTBA B KOHTEKCTE HCTOPUUECKOTO
Pa3BUTHS YEIOBEUYECTBA.

2. CounanbHasi 3KOJIOTUS U UHBAUPOHMEHTAIbHAs COLIMOJIOTHSI.

3. CymHOCT TEOpUH YCTOHYMBOTO pa3BUTHS Kak (HIOCOPCKOTO OCHOBAHMS
Te09KOJIOTMYECKUX KOHIICTIIIUHA.

4.9.2 Kparkoe onucaHue MNPOBOAMMOIr0 3aHATHA: 3aHSATHE MPOBOJIUTCS METOAOM
OIpoca CTYICHTOB Ha MOCTaBIeHHbIC BOMPOCkl. Ha 110001 BOMPOC CEMUHAPCKOTO 3aHSATHUS MOTYT
OTBEYATh OJMH WJIM HECKOJBbKO 4esioBeK. [Ipy 3TOM OTBETHI HE JOJKHBI TyOJUpOBaTh APYT ApPYyTra.
CTy,Z[eHTBI JOJIP)KHBI Hpe,Z[CTaBJBITB pastqHHe ImoaAXoAbl M TOYKH 3peHI/I$I Ha 06cy>1<;[aeMy10
npo0JeMy, €CJIi TaKOBbIE UMEIOTCS. Bee ocTanbHbIe CTYACHTH Y4eOHOM TPYNIBI JOJIKHBI aKTHBHO
NPUHUMATh Y4YacTHE€ B OOCYKICHMHM BOIPOCOB CeMHMHapa. B KOHIlE 3aHATHS IperojaBaTelib
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ocraBiuser 10 — 15 MHUHYT IJIsI OTBCTOB Ha HCACHBLIC BOIPOCHI, IMOJABCACHWUC HTOIOB 3aHATHA H
BBICTABJICHHUEC OLICHOK.
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