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Brarouenue srcuznu — uepes buoceoxumuro —

6 HayuHyio kapmury Kocmoca npuobpemaem
3HaYeHue u UHmepec He moJibKo OJisl YUeHO020,
HO U 015 hunocogha u 0151 Karcoo2o
00pA308AHHO20 YeN0B8eKd.

B.U. Bepnaockuii

o cux nop ucmopuxu, 6oooue

YyueHble SYMAHUMAPHBIX HAYK, d 8
U38eCMHOU Mepe U OUON02U, COZHAMENLHO
He CYUMANUCh C 3aKOHAMU NPUPOObL
ouocgepvl — moti 3eMHOU 000104KU,

20€e ModHcem MoabKo CYWecmeos8ams HCU3Hb.
Cmuxuiino yenoeex om Hee HeOmOeUM.
B.U. Bepnaockuii

A ouenwv pao, umo mwvi 04eHdb APKO U NPOCMO
8bIPA3UT MO MbLCIIb O HOOCepe, KaK cunmese
NPUPOOHO20 U UCTOPUYECKO20 NPOYeccd.

B.U. Bepnaockuii (u3 nucoma K Cbity)

Haw coomeuecmeennux Braoumup Bepnaockuti
ewe 6 nauane XX eexa co3oan yueHue 0o
00beOUHAIOUIeM Yen08e4ecmseo nNPoCmpancmee —
Hoocghepe. B nem couemaromes unmepecsi

CMpaH U Hapooos, NPupoosl U obujecmaa,

HAayuHble 3HaAHUS U 20CY0apCMBEHHAs NOJUMUKA.
Hmenno na hynoamenme smozo yuenus cmpoumcsi

KOHYenyus yCmou4u8o20 pa3eumusl.
B.B. IIymun
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1. BBegenmue

N3yueHnue nr000ro Kypca HaUMHAETCSA C TPEX OCHOBHBIX MOMEH-
TOB. Bo-TiepBbIX, Ha/I0 BBIACHUTDH, YTO CKPHIBAECTCS 3a CIIOBAMH, CTOS-
IIIMMHU B €r0 Ha3BaHWH. BO-BTOPHIX, MOHITH CYTh COJEpKaHUS Kypca,
TO €CTh MPOSICHUTH JJISI CeOs, C 4eM >K€ MPUIETCS UMETh Jeno. B-
TPEThUX, OMPEACIUTD, IS YEro 3TOT KypC HYXKEH, YTO OH JaeT JJIs
Oynyuien npodeccuoHanIbHOM 1€ TEILHOCTH.

O0bsicHenue Ha3BaHMsi. B Ha3zBaHUe Kypca BXOJAAT JBa CIOBA —
yueHue u ouochepa. CI0BOM yueHue B pyCCKOM SI3bIKE OOBIYHO HA3bI-
BaIOT “OT/CJIbHYIO YacTh, OTPAC]ib HAayKH, OOpa3yoIlyl0 HEYTO Iie-
noe” (Hanw, 1955, c. 528). CuHOHMMaMU TEPMUHA yueHue SIBISIOTCS
TaKue TEPMHUHBI, KaK KOHYenyus, meopus, cucmema, ookmpura. Bce
OHM TMpeIHA3HAYCHBI JJI1 0003HAYEHUSI 1IEJIOCTHOTO M3JI0KEHUSI CHUC-
TEMbI B3TJISIJIOB, KOTOpasi PUCYET HAy4YHYIO KapTUHY Mupa. [loatomy
yInoTpeOsieHne TEepMHUHA YueHue TOAYEPKUBACT, YTO JAHHBIM KypC
MPU3BaH JIaTh 1IEJIOCTHOE MUPOBO33PEHUYECKOE MPEICTABICHUE O OMO-
chepe. CnoBo duocghepa 6ykBanbHO o3HaudaeT chepy xku3nu. Celyac
TUM CJIOBOM 0003HA4yar0T 0COOYI0 000JI0UYKY HaIlle¥ TIaHEeThl, B KO-
TOpOI oOuTaeT KMBOE BeliecTBO. «bruocdepa — 3To ocobas, cxBaueH-
Has >KU3HbIO, 0Oosouka 3emun» (Bepnaackuii, 1967). Ilon xuBbIiM
BemecTBOM, Bciend 3a B.M. BepHajackum, Mbel OyjieM NMOHHUMAaTh BCIO
COBOKYITHOCTh HBBIX OpPraHW3MOB, KOTOpbIE OOMTAIOT Ha HaIlIeH
miaHeTe U O0BbEUHEHBI CBOUM XMMHUYECKUM B3aUMOJICUCTBUEM C OK-
PYKAIOIIEN CPEION B €MHOE 1EJIOE.

TpanuimoHHO KCCIIeIOBAaHUEM KUBBIX OPTaHU3MOB C JIaBHUX TIOP
3aHUMAJIach OWOJIOTHS, OHMOJIOTH MOAPOOHEHITMM 00pa3oM H3ydaroT
OpraHM3MBbl, pa3idyas Cpelyd HUX MO CaMbIM Pa3HbIM, B OCHOBHOM
MOP(OJIOTHIECKUM, TPU3HAKAM, T€ WJIM HWHBIC OTPSAbI, CEMEWCTBa,
poabl, BUAbL. OOIIENPUHITO B HACTOSIIEE BPEMsl, YTO ITH MPU3HAKU
bOpMUPYIOTCS IO BO3JEHCTBHEM KaK BHYTPEHHUX (haKTOpPOB, IPH-
CYIIUX CaMHM KUBBIM CYIIIECTBAaM, TaK U BHEITHUX (haKTOPOB CPEIIbI
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1. Beeoenue

obutanusa. Ho B3riistHeM Ha KUBbIE OPraHU3MBI C JIPYTOM TOUKHU 3pe-
HUS: KaK BCS UX COBOKYITHOCTh BIIMSAET Ha OKPYXKAIOUIYIO Cpely, Kak
OHHM BCE€ BMECTE BO3JICUCTBYIOT Ha IUIaHETy. IlocMOTpuM, 4TO k€ 00b-
€MHSIET UX B €IMHOE 1[EII0€, HECMOTPS HA BCE CYIIECTBYIOIINAE MEKTY
HAMM paziuuusi. [ 3TOro HaM HY>KHO PaccTaTrbCsl C MPUBBIYHBIM
OOJIMKOM JKHMBBIX CYILECTB, HE JACJIHUTh UX HA €XKUKOB, MOJCOTHYXU U
OakTepuu..., a paccMaTpHMBaTh UX KaK OCOOBIM BUJ MaT€pUH, CBOMCT-
BEHHBIM IUIaHeTe 3emisd. Ham Hago momeITaTbCsl ONPENEIUTh KX
(GYHKIIMIO 110 OTHOUICHMIO K IUIaHeTapHOMY Teny. Iloa Takum yriiom
3p€HUs W TPEMIOKWI  PacCMaTpUBATh  JKUBBIE  OPTaHU3MBI
B.W. Bepnaackuit. OH B cBoeM ydeHHH O Ouocdepe mokaszan, 4To
OOBbEIMHSIONIUM HAYaJIOM BCErO KMBOTO SIBJISIETCS €r0 OMOTre0XMMHU-
yeckas (PyHKIMS.

DTOT HOBBIW B3I HA OKPYKAIOIIUN HAC MUP MO3BOJIWJI JINKBU-
JTUPOBaTh Pa300IIEHHOCTh MEXAY OTICJIbHBIMU HAYyUYHBIMH JTUCIIMII-
JMHAMH, KOTOpasi BO3HUKJIA B MOCHeaHUE JBa crojerus. OOiien3Be-
CTHO, YTO Ha HAallEeW IUIAHETE JKUBOE MW KOCHOE BEIIECTBA
COCENICTBYIOT. VCTOpHMYECKH CIOXWIOCH TaK, YTO C TOYKU 3PCHUS
OMOJIOTOB OHM HE PAaBHO BAXXHBI, KMBOE HECPaBHEHHO BaxHee. [lo-
3TOMY JEKIAPUPYEMOE «EAUHCTBO» JKHUBOIO M KOCHOTO BEIIECTBA B
MPaKTUKE OMOJIOTMYECKUX HMCCIEAOBAHUN OOBIYHO HE COOJIIOAAETCS.
buonoru cnenuanbHO HE U3y4arOT KOCHBIE BENIECTBA, KOTOPBIE HAXO-
JSATCSI KaK B COCTaBE€ KUBBIX TEJl, TaK U BHE A3TUX Teld. OHU NEepeaaroT
ux HaykaM o 3emie. [lomydaercs pa3pelB Mex1y Haykamu. B yduenuun
0 Ouocdepe KUBOEe OMOOPTraHUYECKOE U KOCHOE, B OCHOBHOM Heopra-
HUYECKOE, BEIIECTBA CUYUTAIOT PABHO BAa*KHBIMM, TaKk Kak 0e3 000ux
KW3Hb HEBO3MOKHA. MITak, B OMOJIOTUH B OCHOBHOM W3y4alOT MCU3Hb
(opra"usmel, 6uo 6e3 zeo), B yueHuu o onocdepe — ;Ku3Hb HA 3emJie
(6uo emecme c 2eo). Takoi MoOAXO0J YPE3BBIYANHO PACIIUPSET TOPH-
30HT MCCJIEIOBAHUN 3€MHOW JKU3HU U XUBOM NPUPOIBI U NPUBOILUT
€ro B COOTBETCTBUE C YPOBHEM €CTECTBO3HAHUA XX B. ITO MO3BOJIU-
JI0O YCTAHOBUTH LENBIA PSAJl OPUEHTUPOB B PEUICHHUM TJIAaBHOW 3a/1a4d
COBPEMEHHOTO YeJIOBEUECTBA — J0Ka3aTelIbHO CHOPMYIUpPOBATH YC-
JIOBUS, NIPU KOTOPBIX BO3MOXHO MPEOJIOTIETh COBPEMEHHBIE T100alb-
HbIE KPU3KCHI U TEM CaAMbIM 00ECIIEUUTh BbKUBAHUE YEJIOBEUECTBRA.

Benuune B.M. BepHaackoro u COCTOUT B TOM, YTO YYEHHUEM O
onocdepe OH MOJOXKUI HAYAJI0 MU3YUYCHHUIO KM3HU Ha 3eMJiie, YBUJICB
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TO HAYaJio, KOTOpoe OOBEIUHSIET B €AMHOE IIeJIOE€ BCE YKMBBIC Opra-
HU3MBI C OKpyXatolend ux cpenoi. Takum oOpazom, yuexue o Ouo-
cghepe — amo yenocmuasn cucmema 63211008 0 mou 00010uKe Haulell
niamnemuvl, 8 KOMopou obumaiom 6ce JHcugvle Op2aHu3Mbl, ee C8oUCH-
gax, cmpoenuu u @ynkyuonuposanuu. O CBSI34X U B3aUMOACHCTBUU
3TOW 000JIOUKHU C APYTMMU YacTsMU 3eMHoro mapa u ¢ Kocmocom, o
ee apostonuu. B.M. BepHaackuil mokasai, 4To B IPOLIECCE IBOJIOLUU
onocdepa HaUMHAET EPEXOUTh B CBOE HOBOE COCTOSIHUE — HOOC(e-
py (chepy pazyma). OOpa3Ho roBops, 6mochepy MOKHO MPEICTABUTh
ceOe B BHUJIE OTPOMHOTO CJIOKHO YCTPOCHHOTO KOCMHYECKOTO KOpao-
781, AeTAnero B 6e3so3aynHoM npoctpanctBe Kocmoca. Unenamu ero
SKHMaKa SBIISFOTCS BCE 3€MHBIC )KMBBIE OPTaHU3MBI, U MbI B TOM YHC-
ae. B yuenun o 6uocdepe paccMaTpuBaeTcs HE TOIBKO CTPOCHUE U
(GYHKIIMOHUPOBAHUE ATOr0 KOpaldiisi, HO U TO, KaK OH BO3HHUK B 0O€3-
FPAaHUYHBIX IIPOCTOpax BCENeHHONW M KakK JKUBOE BEIIECTBO CYMEIO
obecrieunTh OecrepeOoiiHy0 padoTy ero CUCTEM >KHU3HEO00eCTIeUeHUs
B YCJIOBUSIX TIOCTOSSHHOTO Bo3ericTBusl Kocmoca.

Ilpeamer kypca. g TOro 4toOBl MOHATH CYTh COJEPKAHUS
Kypca, He0OXOJUMO OTBETUTh Ha CJICAYIOIINE BOMPOCH: ¥mo (Kakoi
O00BEKT) U3y4aloT B IAHHOM KypC€, KAK08a ueJib 3TOro U3y4eHusl, T. €.
JUIsL 4ero ero usy4varor. Jlanee — noo xkakum yznom 3penus paccMart-
puBaeTCs O0BEKT IMPHU MOCIEI0BATEILHOM MPOJBMXKEHUU K Tienu. U,
HAKOHEII, KaKue TIpu 3TOM UCHOTb3YIONCA MEMOObL.

Oovexm wuccnenoBanuss — O6uocdepa, T.e. Ta 000J0UKA HaIICH
MJIaHEThI, B KOTOpOW oOuWTaeT >XuBOe BemiecTBO. OHa OXBaThIBaCT
BEPXHIOIO YacTh 3€MHOM KOpbI, BCIO TUApochepy U HUKHIOI 4YacTh
atMocdepsl. Beiensats 0007109ku Ha Hallel TUTaHETe MOYKHO T10 JIpY-
MM OCHOBaHUsM. Ecii MBI BO3bMEM B KaueCTBE OCHOBAHHS arperar-
HOE COCTOSIHHE BeIlecTBa (TBEpHoOe, KUIKOE, ra3000pa3HoOE), TO BBI-
nenuMm sutocdepy, rugpochepy u arMmochepy. Ecaum B kadecTBe
OCHOBAHUS B3SThb MPUCYTCTBUE JKMBBIX OPTraHW3MOB C MX OHMOTECOXU-
MU4YeCcKOM (yHKIMEH, Torma Mbl BelIenuM Ouocdepy. «buocdepa
npejcTaBisieT co0oi 000JOYKY JKM3HM — 00JacTh CYIIIECTBOBAHUS
*uBoro BemiectBay (Bepuanckuit, 1967). OtnuuutenbHas 0COOEH-
HOCTb Omocdepsl Kak 0ObEKTa U3YyUCHHS — OHA IPEJCTaBISET COOOM
CJIOKHYIO CHCTEMY, COCTOSIIIIYIO M3 BECbMa Pa3HOPOIAHBIX YacTeH, Ka-
XK7ast U3 KOTOPBIX MOJYMHSAETCS CBOUM COOCTBEHHBIM 3aKOHAM M U3Y-
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1. Beeoenue

qJaeTcsl OTASIbHBIMUA HayKaMU: I€0JIOTHel, OMoIoTuel, THAPOIOTHEN,
METEOPOJIOTHEHN U T.1. XUMHS U (QU3UKA KAXKION U3 ATUX YacTeil Oy-
JyT OYE€HBb CUJIBHO Pa3IMYaThC MEXKTY COOOM.

Ilens. Ilpu unzydyeHum Ouochepbl Kak CIOKHOM CHCTEMBI, CO-
CTOSIIEN U3 BECbMa PAa3HOPOJIHBIX YACTEH, BAXKEH CUHTE3 HaIlUX 3HA-
HUM 0 Kaxaoi u3 HuX. Ho 00o0IeHne Takux pa3HOPOIHBIX JaHHBIX
MOXHO OCYILIECTBUTHh TOJIBKO B TOM CJIydae, €CJId SICHA IIeJIb TaKOIO
cunte3a. [lpu ompeneneHuu 1enu BaKHO ceOe SICHO TMPECTaBIISTh,
YTO HAY4YHbIC 3HAHUS O JIIOOOM OOBEKTE HCCIICAOBAHUSI, PE3YJIbTAThI
J100011 Hay4dHOH paOOThl SBJISIOTCS He KOHEYHOM, a BCEro JIHIIb
NMPOMEKYTOYHOM 1eb. KoHeuHast ske 1ejb — MOCTPOEHHMEe HA OC-
HOBE MOJIYYEHHBIX 3HAHW HOBOM MPAKTHYECKOH JAesATeabHOCTH. O
eI, KOTOpYyIo cTaBwi mepen cobori B.M. Bepnaackuii, co3maBas
cBOoe yueHue o ouocdepe, Ob10 ckazaHo BeImIe. Llens manHOTO Kypca
— MO3HAKOMUTh C YCTPOUCTBOM M ()YHKIIMOHUPOBAHUEM II€JIOCTHOTO
opraHuzma ouocdepbl M ¢ IPOLECCOM Ilepexojia ee B Hoocdepy, 3a-
JIOKUTh OCHOBBI YMEHHUI MPUMEHSTH MOJTYyYCHHBIE 3HAHUS B JIPYTUX
HayKax M MPU PELICHUH YAaCTHBIX MPAKTUYECKUX 3a/Jad B CBOEH Oy-
ayiied npodecCuoHaIbHON eI TeIbHOCTH.

Yzon 3penus. buocdepa Oyner paccMaTpuBaThCs ¢ TOYKH 3PEHUS
TOr0, YTO HEOOXOJIUMO 3HATh O HEW MJISI MOCTPOCHUSI HEUCTOIIUTEh-
HOT'O MPUPOJIONIOJIH30BAHUS, YTOOBI OBLIO U «HaM, U BHyKamy. [loue-
My BBIOpaH MMEHHO Tako# yroj 3peHusi? B kadecTBe oTBeTa Ha 3TOT
BOIIPOC TIPUBEAEM CJIOBa HU3BECTHOTO aMEPUKAHCKOIO YYEHOIO-
skojiora Pobepra Pukiiedca: “Eciau Mbl XOTUM AOCTUYBL KAKOTO-TO CO-
rinacus ¢ Ilpupoaoi, To HaM B OOJBITUHCTBE CIy4acB MPUIASTCS MPHU-
HumaTth ee ycioBusa’ (Puxnedc, 1979, c. 9). OTu ycnoBus kKak pa3 u
ONPEICIISIIOTCS. OCHOBHBIMU 3aKOHaMU (YHKIIMOHUpPOBaHUsA Ouocde-
PbI, KOTOPBIM MOIYUHSIOTCS HECKOJIBKO MUJUTHAPAOB JIET BCE YKUBBIC
opranu3Mmsbl. [lepes HUMU, B KOHEUHOM CU€Te, BBIHYXAEH OYIET CKJIO-
HUTHCSI U YEJIOBEK U CTPOUTH CBOIO XO3SUCTBEHHYIO JICSITEILHOCTH B
COOTBETCTBUHU C 3TUMHU yCIOBUAMH. [IOHATH WX Kak pa3 W MOMOTaer
ydeHue o ouocdepe.

Memoowbt. K HUM B MIEPBYIO OUEPEAb OTHOCSATCS METOJIbI CUCTEM-
HOM opraHuzanuu (PpakTUIECKUX JaHHBIX, KOTOPhIC MO3BOJISIOT YJIO-
KUTh B IIEJIOCTHYIO Hay4YHYI0 KapTUHY MHpA CaMbl€ pa3HbIE pa3pos-
HeHHbIE (DaKThl. MEeTOIbl TAKOW CUCTEMHOM OpraHu3aIlui OTHOCSTCS K
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oOllleHay4YHBIM METOJaM, KOTOpPbI€ BXOJAT B 30J0TOM (OHJ COBpe-
MEHHOU Hayku. OHU TTOHAT00SITCS HE TOJILKO MPHU OBJIAJACHUU JaHHBIM
KypCOM, HO ¥ MTOMOTYT MPU U3yYEHUHU JPYTUX KYpPCOB U MPUTOASATCS B
Oynymiei npodeccruoHaabHON AesTebHOCTH. CenUaIncTa [EHIT He
MO0 KOJIMYECTBY 3HAHWW, KOTOPhIC OH 3allOMHUJI, a MO TOMY, KakK OH
yMeeT MPUMEHSTh 3HAHUS ISl PEUICHUN YAaCTHBIX MPAKTUYECKUX 3a-
nad. [lpm uM3ydeHMM Kypca HCIOJIB30BAaHBI METOJIbI, Pa3BUBAIOIIUE
yMEHHUS MPAKTUYECKOro MpUMEHEHUs (yHAaMeHTalbHbIX 3HaHuil. K
HUM B TIEPBYIO OY€pelb OTHOCATCS YMEHHS IIeJICHANPABICHHO aHaJIH-
3UpOBaTh OOJBIINE MACCUBBI UH(GOPMALIMU U OTOUPATH U3 HEE TO, YTO
HEOOXOIUMO M JOCTATOYHO JJIS JIOCTHIXKEHHUS TMOCTABJICHHOW IIENH;
BBISIBIIATh, KAKOWM MMEHHO MH(OpPMAIIUA HE XBaTaeT I €€ JIOCTHKe-
Hus. Ha 5TOM OCHOBBIBA€TCS YMEHHUE CTaBUTh MPOOIEMbI (TIpo0dIeMoi
HA3bIBACTCS TAKOW BOMPOC, KOTOPHIM B Hauaje HAJ0 U3YYUTh, a IOTOM
pemnTh). Lenu ananuza OyayT onpenensaTbCs B 3aIaHUSIX K CEMUHAP-
CKUM 3aHsATUsAM. [Ipu BBIMOJHEHUM 3THX 3aJaHUN HaIo OyaeT Mmpo-
aHAJIM3UPOBATh TOT WJIM MHOM pa3fen Kypca Mo/ 3aIaHHYIO 11eTb.

DTO U METOJbI CUHTE3a 1IeJICHAIIPaBICHHO OTOOPAHHBIX JAHHBIX,
YTO MO3BOJIUT HAPUCOBATH IEJOCTHYIO KapTUHY, HAIJISIAHO JEMOHCT-
PUPYIOILYIO PE3yIbTaT AOCTHKEHUS TOCTaBIEHHOM 1enu. 1, HakoHell,
MCKYCCTBO MMOCTAaHOBKH 11e1u. JJ1s1 OBJIa/ieHUsI UM HaJI0 B paBHOM Mepe
3HATh U TEOPHIO, M IPAKTUKY. 3HAHUE MTPAKTUKU MPUXOAUT C KU3HEH-
HBIM OIBITOM. Y Bac YK€ €CTh ONPEACIICHHBIM 3amac >KM3HEHHOTO
onbiTa. ITycTh OH emie HeOOIbION, HO €ro y>Xe BIOJIHE JOCTaTOYHO,
4TOOBI HAYMHATH YYUTHCSI CTABUTH II€JIH, T.€. ONMPEIETATh, Yero K€ BbI
XOTUTE JIOCTUYDL B MPAKTUUYECKOW nearenbHOCTU. [lycTh mepBbie mo-
IIBITKA TIOCTAHOBKM KOHKPETHBIX IeJied OyAyT HE COBCEM yJIauHbIC,
HO TIOMHUTE: TTyTh OCHJIMT UIYIITUH.

Yyenue o 6uochepe nMeer CBOM HaOOp MOHITUH W TEPMUHOB.
Jlnst oBnageHus S3bIKOM HAayKH COBETYEM COCTaBJISITH JJIsI ceOsl Cllo-
Bapb HOBBIX MOHSATUN U TEPMUHOB (B andaBuTHOM nopsjke). Cocra-
JIEHUE TaKOTO CJOBapsl U MOCTOSHHOE OOpalieHue K HEMY MOMOTYT
OBJIQJICTh TOHATUSIMHU M TEPMHUHAMH, KOTOPBIC MCIIOJIB3YIOTCS B JaH-
HOM Hayke. O mpodeccuoHaau3Me CyIAT U M0 TOMY, HaCKOJIbKO CIie-
[IUAJTUCT BIAJCET S3bIKOM HAyKH, HACKOJBKO MOHUMAET CMBICH YIOT-
peobIIsieMbIX TEPMHUHOB.
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1. Beeoenue

IIpakTn4yeckoe npuMeHenne JaHHOT0 Kypca. Chepy npumeHe-
HUS yueHHs o Omocdepe u ee mepexoqa B Hoocpepy odepTHiI Ipe3u-
neHt P@ B.B. Ilytun B cBoeM BbicTymuieHun B 2000 r. B bpyHee Ha
cammutre ATOC «busznec u riodanuzanus» CileAyOmUM 00pa3oM.
«Ham cooreuectBeHHUK Bmamumup BepHajackuii eme B Havane
XX Beka co3fal ydyeHHue 00 OOBEeAMHSIONIEM YEeIOBEYECTBO IMPO-
cTpaHCTBE — Hoocdepe. B HeM coueTaroTcst UHTEpEChl CTpaH U Hapo-
JIOB, IPUPOJIbI U OOIIECTBA, HAYYHbIEC 3HAHUS U FOCYJAapCTBEHHAs IO-
autrka. IMeHHo Ha (yHIaMeHTe 3TOTO YUYEHUSI CTPOUTCS KOHIICTIIIUS
yCTOMYMBOIO pa3BuTus». B Hacrosmee Bpemsa B Poccuu crpareruye-
CKO€ TJIAHUPOBAHUE PETHOHAIBHOTO PA3BUTHS BCE OOJIbIIIE HAUMHAECT
OCHOBBIBAThCS HA KOHIICMIIUM YCTOWYUBOTO Pa3BUTHUS. ITUM OTKPbI-
BACTCSl LIMPOKOE MOJIC NESITEILHOCTH JJIA MPAKTUYECKOrO0 MPUMEHE-
HUS 3HaHUH 0 Omocdepe.

Cemunap 1

Bonpocsl kK nuCbMeHHO padoTe

1. Kak BbI ipecTaBiisieTe OMOT€OXUMHUYECKYIO (DYHKIIUIO 5KUBOTO
BeIIecTBa’?

2. YUto siBnsieTcst 00beKTOM u3yueHus B Kypce « OCHOBBI YUEHHUS O
ouocdepe 1 Hoochepe»?

3. KakoBa uenb kypca?

4. KakoB aclekT paCCMOTPEHUSI MaTepuaja B JaHHOM Kypce?

5. Kak BbI HOHUMAETE METO/IbI, UCIIOIb3YEMBIE B Kypce?
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2. UcTopusas BOSHMKHOBEHMUS
ydeHUs 0 Omocdepe

Omey ymen bepeusb «KyCOUKU 8DEMEHUY,
HUK020a He mepsiil HU MUHYMKU.
H.B. Bepunaockasn-Tonnw

[Ipu paccCMOTPEHUH UCTOPUM CO3JAHUS TOTO WJIM MHOTO YUYCHHS
HAJI0 MPOCJEIUTh HECKOJBKO CIOKETHBIX JUHUU. 1. YCTaHOBUTH, KO-
r/1a TOSIBWJICS TEPMHH, KOTOPBIM MCIIOJIB30BaH B HA3BAHUU 3TOM CHC-
TeMBbI B3TJI10B. 2. OnpeaennTh, Korja MosiBUIOCh KIIOUEBOE MTOHATHE
3TOr0 yueHus. 3. BbISICHUTB, KOrjla M BCJIEACTBUE KaKMX MPUYUH Y
co3zarels yueHus: BO3HUK 3ambicen. 4. [Ipociennuts, kak 3TOT 3aMbl-
CeJl BOIUIOTWICS B HAyYHBIX UCCeN0BaHUsAX. [losiBIIeHME TEPMUHOB U
MOHATHI 3aBUCUT OT YPOBHS Pa3BUTHUSI COLIMOKYIBTYPHOM Cpeabl, XO-
T HEMAJIIOBAXXHYIO POJIb WIPAIOT U JIMYHOCTHBIE KAayeCTBa aBTOPOB.
Bo3HUKHOBEHUE 3aMbICiia © OCOOCHHO BOIUIOIIEHUE €r0 B CTPOMHYIO
CUCTEMY B3IUISIIOB 3aBUCUT OT Ka4€CTBA JIUYHOCTH MCCIENOBATEIS U
YPOBHS Pa3BUTUSI COUUOKYJIBTYPHOU CPEJIBI.

Bo3uukHOBeHue TepMuHa «Ouocdepa». BrepBeie TepmuH
"6uocdepa" nosiBuics Bo Bropoil mosoBune XVIII B Tpyaax ¢pan-
my3ckoro uccienoarens snoxu Ipocsemenus XK.b. Jlamapka. Torma
HaAMETHUJICS TIepeX0 OT MPEKHUX, LETOCTHBIX NPEACTABICHUN HATYyp-
dbunocopun k nuddepennmanuu Hayku. MIMEHHO Torja MOSBHINCH
OTJIeJIbHbIE HAYYHbIE IUCUMIUIMHBI M TUIO YIIYOJEHHOE H3yYEHHE
KaxJ0M u3 HUX. EquHas nmpexxje Hayka HaTypduiocodus craiga Apo-
OUTBhCS Ha OT/CJIbHBbIC BETBU (HAay4HbIC NUCIUIUIMHBI), U UCCIEIOBA-
TEJU Ha4YaJIl CTPEMUTHCS K CIIEHHUAIIU3AIMU, K YTIIyOJIeHHOMY H3yue-
HUIO OOJIFDOOBAaHHOW BETBM 3HaHUWSA. JTO ObLIa MOpa MOUCKA TeX
HEJIEIMMbIX YaCTHIl, U3 KOTOPBIX CIAralTcs pa3HoOro pojaa temna. B te
BpEeMEHa TePMHUH Ouocgepa ObUT O0ObIYEH cpenu (GpaHIy3CKUX yue-
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2. Hcmopus 603HUKHOGEHUA YUeHUA 0 Ouocghepe

HbIX. OH BOIIEN BO MHOTHE TOJIKOBBIE ClIOBapu Toro Bpemenu. Ho to-
raa moj 6uocgepoii MoHUMAIAch He cdepa KU3HU, a HEKUE TPEIIo-
JaraeMble “rioOyisl”’, “HeJAeIUMBbIC KU3HU , €€ TIEPBOATOMBI, TO, YTO
OTJIMYAET )KMBOE OT HexkUBOro (3adenun, 1988).

HosiBaenne moHATHA O cepe OOMTAHUA KU3HU. Brepsbie
ujess 0 HeOOXOJIMMOCTH BBIJICJICHUS HA HalEH TUTAHETE CHEelUaIbHON
000JI0YKH, B KOTOPO OOUTAIOT KUBBIE CYIIECTBA, MOSIBUIIACH B TPY/IE
repmanckoro reorpada b. Bapenuyca “I'eorpadus renepanbuas’™. Ero
kHura Obia uznana B cepenune XVII Beka B N'omnanauu. K Mbiciau o
BBIJICJICHUM CBOECOOPA3HOI 000JI0UKH, BKIKOYAIOMIEH BEPXHIOID YacThb
36MHOU KOPBI, TUAPOCPEPY, HIKHIOI YacTh aTMOC(HEPHI U BCE JKUBBIC
opranu3mbl, b. BapeHuyc mpuiien B pe3ysibTare pa3MbIILUICHUN O
npeaMeTe uccieaoBanus reorpaduu. OH ObUT IIEPBLIM, KTO CTaJl CUH-
TaTh 3Ty O00OJIOYKY TMpeamMeToM u3zyudeHusi reorpaduu. Ilo kHure
b. Bapenunyca B Teuenue 30 net M. HproTOH unTan cBOM Kypc reorpa-
¢un. Iletp I u3 Bceit reorpaduueckoit TUTEPATYPhl TOTO BPEMEHH BbI-
Opan kaury Bapenuyca 1j1s mepeBojia Ha PyCCKUM SI3BIK.

ITorom, B Hauaile XIX Beka, 3To MOHATHE 00 0c000M 000JI0UKE
Haiei miaHeTsl (cepe )KU3HU) MUPOKO UCIoJb3oBad A. ['yMO0abaT
B cBoeM Tpyae “Kocmoc™. 9Ty 0007109Ky OH Ha3bIBall JiebeHcchepoli.
B 3TOM TepMHHE OH COEAMHUJ HEMEIKOE CIOBO "nedeHC" (KHU3HB) C
rpedeckuM cioBoM "cdepa". OH npemioxuin Takod rudpua, Hapy-
A0 BCE KAHOHBI fA3bIKA, W3-32 CTPEMJICHUS U30€kKaTh TEPMHUHO-
JorudecKkor myTaHuilbl. Ero coBpemMeHHMKH, (DpaHIly3CKHE Y4YEHBIE,
KaK TOBOPHJIOCH BBIIIE, MCHOJIB30BaId TEPMHH Ouocdepa COBCEM B
JIPYTOM CMBICIIE.

Bnepseie Tepmun "Ouocdepa" nns o0o3HaueHHS MPOCTPAHCTBA
3eMHBIX 000JI0YEK, IJIe¢ OOMTAIOT KUBBIE CYIIECTBA, UCIIOIL30BaJ BE-
JUKUN aBcTpuiickui reosor J. 3rocc B 1875 r. To, 4T0O MMEHHO OH
CTajJ ynoTpedsiTb TEPMUH Ouocgepa B HAIIEM COBPEMEHHOM IOHHU-
MAaHUH, JAIEKO HE Cly4yanHo. ['eosiorus BO BTopou nmojgoBuHe XIX Be-
Ka JAJIEKO omepeausia BCe IPYTHE €CTECTBEHHbIE HAYKH IO YPOBHIO
CHUCTEMAaTH3allUM HAKOIIJIEHHOTO OIPOMHOT0 (haKTUYECKOTO MaTepua-
ja. 3. 310CC MEpBbIA YJIOBUJI POCTKHA HOBBIX TCHACHIIMA B pa3BUTHUHU
HayKu — mepexoja oT auddepeHnuanuy u yriyoJIeHHON crienuain3a-
MU K CUHTE3Y, CO3JIaHUIO IEJIOCTHBIX MHUPOBO33PEHUYECKUX KOHIIET-
i, OgHAKO B ero 6mocdepe KUBBIE OPTaHNU3MbI BCE €III¢ OCTaBAJINChH
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CTOPOHHUMHU CaMoJoBjICIOMKUMHU TeaaMu. OH ObLI elie O4eHb JajeK
OT MOHUMAHMUSI UX XUMHYECKOrO B3aUMOJICUCTBUS C OKPYKAIOIMIUMU
UX TeJaMU, MMOCKOJbKY T'€OXUMHUS U OMOTeOXUMUS 3apOJAUIIUCH TTO3XKE,
B Havasie XX BeEKa.

Bo3HuKHOBEHHE 3aMbICJIA O CO3IAHMM HOBOIl KAPTUHBI MHMpa.
Hcropusi Hayku coxpaHwia AJjiss Hac JBa UMEHH — A. 'yMOoJIbAT U
B.U. Bepnaackui. IMEHHO y HUX BO3HHMK 3aMbICEJI O CO3JaHUHU LIEJIO-
CTHOM CHCTEMBI B3IJISIOB, pacKpbiBaroliell ¢eHOMeH «cdephl Ku3-
HW», B KOTOPOH >KUBBIC OPTaHU3MBI BBICTYIIAIOT B KA4€CTBE BCEMOTY-
el reoJ0TMYECKON CUJIbI, MPeoOpa3yolIe cpely CBOEro OOMTaHus.
Y wmomomoro A.I'ymOoipaTra STOT 3aMbIcell BO3HHK B KOHIIE
XVIII Beka, BEpOSATHO, MO BIUSHUEM OJHOMU MOTPSACIIEN €ro 10 TIIy-
OuHbl Aymu HaxoAkd. OH, OyJlydyd HAUMHAIOIIMM TOPHBIM HHXKEHE-
POM, B 3a0POIIEHHBIX CTAPBIX TOPHBIX BHIPAOOTKAX MOYTH B aOCOIIOT-
HOM TEMHOTE HaIllesl OJIEKJIbIe, BIAXKHO-ITPOXJIaIHbIE CTEOCIbKU MXOB
U JUIIAWHUKOB. JTa HaXOJIKa MOTpPsC/a €ro U 3acTaBuia 3aJyMaThCs
0 TOp»)KecTBe U BceMoryiiecTBe Ku3uu. 1 uMeHHO ¢ 3TOro MOMeHTa
U1 HETO OTKpbUIcS KocMmoc, B KOTOPOM TOPKECTBYET kH3Hb! Emy
CTPacCTHO 3aXO0TEJIOCh MOCTUTAaTh TAWHBI BCEMOTYIIIECTBA KU3HH.

Cnycta cro Jner y cryaeHta llerepOyprckoro yHuBepcuUTeTa
B.W. BepHaackoro 3TOT 3aMbICell BO3HUK IOJ BIIWSHUEM JICKIIUU
JI.1. MenneneeBa u A.H. bekeroa. /I.11. MeHnneneeB “pucoBai Iie-
pell 3aTauBIIMMU JBIXaHUE CIYIIATEISIMUA 3aXBaThIBAKOIINE KapPTHUHBI
XUMUYECKOTro enuHeHusi BceneHHo#, oObenuHss MpoOaeMbl XUMUU
HEXKUBOM U KUBOU MATEPUHU, T€0- U KOCMOXUMHUU B €IUHBIA KOMILJICKC
KOCMHUYECKOTO KpyroBopota BemiectBa” (AkceHoB, HeamonauTaHckas,
1988, c. 34). A.H. bekeToB pa3BopauuBai «Hepel CIyLaTeasIMU sp-
KYI0 KapTUHY 3BOJIIOIINY KUBOU MPUPOJIbI, TOAYEPKHBAsE 3aBUCUMOCTD
PACTUTENBHBIX COOOIIECTB OT TeorpauiIecKux yCIoBUM UX OOMTAHUS
(Mouasios, 1988). B.1. BepHaackuii XopoIio 3Hai1 U BBICOKO IIEHUII
paboOThI CBOEr0 BEJIMKOrO MpeAliecTBeHHuka, A. I'ymoonsara. Obpa-
TUTE€ BHUMAHHE HA JAaThl KU3HU 3THX JBYX BEIHMKUX YYeHbIX: A. ['ym-
oonpar 1769 — 1859 rr.; B.. Bepunaackuiit 1863 — 1945 rr. HaGmto-
JA€TCsl U3BECTHAsI MPEEMCTBEHHOCTh 3aMBICIIOB, HO KaXKAbIM M3 HUX
peaau3oBall UX MO-CBOEMY. ITO OOBACHIETCS HE TOJBKO OCOOEHHO-
CTSIMM JIMYHOCTH, HO U TEM, YTO >KWJIM U PadOTaIu OHU B Pa3HBIX CO-
IUOKYJIbTYPHBIX CpEJax.
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2. Hcmopus 603HUKHOGEHUA YUeHUA 0 Ouocghepe

Bomomenue A. I'ym0oabaToM 3ambiciia B Tpyae «Kocmoc».
Ponuncs A. 'yMO0iBAT B CEMbE OTCTAaBHOTO Maliopa MpyCcCKOil apMuu
B 1769 r. Oten ymep pano. Marb fana npeKkpacHOE IO TEM BpEMEHAM
o0pa3oBaHUE CBOMM JIBYM CBIHOBBSIM — BUWIbrelibMy W MIIAJIIIEMY
Anekcanapy. Hauan cBoro TpynoByto nestenbHOCTh A. ['yMO0OnpAT B
ropHoM aenapramente Cunesuu U Bectdanuu kak reosior u ropHbIi
urkenep. Jlmunoctu A. I'ymOonbTa OblJIa CBOMCTBEHHA OeCTIpe/ielib-
Has 1eeycTpeMiieHHOCTh. Korma Haxo/ika OJEKIBIX MXOB U JIUIIAK-
HUKOB B CTApbIX TOPHBIX BHIPAOOTKAX, MOYTH B a0COTIOTHON TEMHOTE,
3aCTaBUjia €ro 3aAyMarhCi O TOPKECTBE M Bcemoryuiectse Ku3Hu,
€My CTpPAaCTHO 3aXOTEJIOCh MOCTUraTh 3THU TAallHBI BCEMOTYIIECTBA
JKu3Hu, ¥ BCIO CBOKO MOCHEAYIONIYIO AEATEILHOCTh OH IMOCBATHUI 3TO-
My. KpynHoe HaciencTBo, momy4eHHOE ITOCIE CMEPTH MAaTEPH, TTO3BO-
JUJI0 EMY OCYIIECTBUTH CBOIO MeuTy. CBOM MCCIEAOBAaHMS OH HA4all C
TPONUKOB, rAe HaOmogaercs OyictBo XKusznu. Dkcnenuuuu B L{eH-
TpanbHy10 U OxHYI0 AMEPUKY IPUHECTN €My BCEMHUPHYIO ciaBy. Ha
CKJIOHE JIET OH IyTemecTBYeT no Poccum, mocetuB Ypan, Anrtail u
Kacnuiickoe mope.

Bces ero uccinenoBarenbckas JI€STEIbHOCTh MPUILIACH HA 3MOXY
CTPEMUTEIBHO pa3BUBaroNIeiicsa auddepeHranum eCcTeCTBO3ZHAHUS.
OH cTapaJicsi He JONMyCTUTh ATON nuddepeHImanm, poKkoBou 1jis 1ie-
JJOCTHOTO MHUpPOBO33peHMs. B cBoux padorax A. ['ymO0oabaT HeOe3yc-
MEIIHO OTCTAauBaJl YHUBEPCAIBHOCTh KaK HAYYHBIA NPUHIHUI €CTECT-
Bo3HaHus. Heszagonro Ao cMepTd OH HamMiieT: “B 0ojee CTPOrom
CMBICJIE CJIOBA MUPOONUMCAHUE €CTh UCTOPHUS MPUPOJLI U YETIOBEUECT-
Ba”. A. 'yMOOABAT cunTal, 4TO B HAyKe JOJKEH TOCHOJACTBOBATH dM-
MUPUYECKUNA MOJX0A. B 3TOM OH ObUT MpPsIMBIM MPEIIECTBEHHUKOM
B.N. BepHaackoro, KOTOPbIM MOKa3ajl OTPOMHOE 3HAUYEHUE ST HAYKU
UMEHHO SMIIUPUYECKUX 0000IIEeHUN. DHIMKIONEIUYHOCTh 3HAHUMN
A. TI'ym0onpaTa nopaxana coBpeMEHHUKOB. OHM CpPaBHUBAIM €TO IO
IIUPOTE B3TJIAOB U 3PYJUILINM, HEUCUEPIIAEMOCTH TBOpPYECTBA C Ta-
KoM (Qurypoil aHTUYHOCTH, Kak Apucrorenb. Bmecre ¢ Tem
N.M. 3abenun (1988) mpoBoaun napasiens Mexay HuM u Jlon Kuxo-
TOM, B TOM CMBbICII€, YTO AJIEKCAaHJpP MBITAICS UATH MPOTUB MOTOKA
cBoero BpemeHu (AuddepeHnmnauy eCTeCTBO3HAHUS), BEPS IIPU TOM
B IpsAyIIEE TOPKECTBO OTCTAUBAEMBIX UM HUliel. B 310U Bepe OH OKa-
3aJics, 0€3yCI0BHO, MPaB.
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[Tocnenuue 20 — 25 neT AeBIHOCTONETHEN KU3HU [ 'yMOOIBAT OT-
Jall cBoeMy uToropomy tpyay “Kocmoc”. B HeM OH gocTur BepuivH
TBopuecTBa. Korjga medarancss mocieaHui, nsaTeii Tom, ['ymOGombpAT
OOHapy>KWJi, 4TO OAHKOBCKUU CUET €ro myct. Bce cBou cpencTBa OH
UCTpaTUJI Ha TO, YTOOBI MPOHUKHYTH B TailHbl KocMmoca u TaiiHbI BCe-
nooexaaromieit )Kuzau. B atom on npeycnen. OH cymen co3iath HE
TOJBKO €AUHYI0 (PU3UUECKYIO KapTUHY MHUpa HAa YPOBHE CBOETO Bpe-
MEHH, HO U MPEIBOCXUTUTH MHOTHE HJIEH, K KOTOPHIM YEJIOBEYECTBO
NoAOILIO Yepe3 cTo JeT. A. ['yMOoIbpAT HE MPOCTO BhIACIWI cepy
*Ku3Hu (nedeHccdepy). OH Ha ATOM OCHOBE CO34aj 1IEJIOCTHOE Hayd-
HOE MHUPOBO33PEHUE, NIEPBHIM YJIOBUB (PaKT HACTYIUICHHS TIJIaHETHOMN
PEBOJIIOLINY, CBSI3aHHOU C MosiBJIeHMEM (peHomeHa yenoBeka. Bee 3to
no3BoJisieT cunTtath A. ['ym0OonbaTa npenredent uien, KOTopele moToOM
JIETJIA B OCHOBY yueHHs o 6uocdepe. Ho ypoBeHb Hayku mepBOil Mo-
noBuHbl XIX Beka, U B MEPBYI OYepenb XUMHUH, HE IO3BOJIUI
A. I'yMOONBATY BBISICHUTH, KaKyIO K€ UMEHHO WUTPAIOT POJIb YKUBBIC
CyIIecTBa B MpeoOpa3oBaHUM CPEphl KU3HU, T. €. ONOTCOXUMUYECKas
(GYHKIIMS )KMBOTO BEIIECTBA OCTAIACh JIJIsi HETO HEU3BECTHOM.

A. I'ym0onbpaT HE mpocTo HapucoBall kapTuHy KocMoca, a coznan
KOHIIENIHIO 3BoonMu KocMmoca, 3HaueHHE KOTOPOU COXpaHAETCS A0
Hamux gHer. Kocmoc nipencrasmisiicsa A. I'yMO0iabaTy OECKOHEUHBIM,
a Bcenennast oOpazoBaHa MUPOBBIMH OCTpoBamMu (BbljeneHue ['ym-
0oJb/ITa), K “OJTHOMY M3 KOUX U MBI IPUHAIJICKUM ; “OCTpOBa yaaJe-
HbI HaCTOJIBKO JPYT OT JIpyra U OT 3¢€MHOI'0 HaOJII0AaTelNs, YTO JaXKe B
JaJeKoM OyJylieM HHM OJIMH TEJIECKOIN HE JIOCTUTHET “‘TPOTHBOIIO-
J0XHOTO Oepera” BceeneHHoit; cTtano ObITh, — 0ECKOHEUHOCTh: [ amak-
ThKa, Merarajaktuka, HHbIe Mertaranmaktuku’ (3abenun, 1988,
c. 388). OH npeayioxu Jyisi U3BECTHOW 4acTU MHUPO3JAaHUs YHUKAJIb-
HYI0 KOHYCOOOpPa3HYI0 MOJIeSIb KOCMHYECKOW PBOJIIOLIMM B BUJIE ‘‘Ue-
THIPEXMEPHOTO (TEOMETPUUYECKUE MapaMeTphl ILUIFOC BPEMSI) IBOJIIOIH-
OHHOTO KOHyca. OcCHOBaHHE KOHyca OOpa3yeT HeKas TYyMaHHOCTb,
4yepes3 3BE3/Ibl U IUIAHETHI SBOJIOLMOHHBIC JIUHUUA CXOISITCS Ha KU3HE-
chepe (buocdepe), KoTopas SBISIETCSI OCHOBAHUEM BEPIIMHBI KOHYCA,
00pa3oBaHHOMN 4YeI0BEYECTBOM (aHTpomocdepoii) U MPOIyKTaMH €ro
TBOpUecTBa (TexHocdepoil u uHremiekrochepoit). Cramo ObITh, Ha
ocTpue (HU3NUECKOT0 IBOIOIIMOHHOTO KOHYca — yesnoBek. Ho denoBek
— MO3HAIOUIUNA KOCMUYECKUI CYyOBEKT, U TIOTOMY SBJISIETCS OTIIPABHOU
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TOYKOW BTOPUYHOTO MO MPOUCXOXKJIECHHUIO, OOpAaTHO HAMPABIECHHOTO
TaK)X€ JBOJIIOIMOHHOTO KOHYyCa IMO3HaHMS; C(HOKYCHUPOBAHHBIM B ue-
JIOBEKE, KOHYC ATOT CTPEMHUTEIIBHO PACIIMPSIETCA B YETBIPEXMEPHOM
POCTPAHCTBE-BPEMEHHU, JIJI1 HAC PA3BEPTHIBACTCS B OECKOHEUYHOCTH —
TPaHUIIBI €T0 HE BUJHBI M €/IBa JIM BOOOIIE CYMECTBYIOT. ...IlepBoIii
HBOJIIOLIMOHHBIA KOHYC — OH Kak Obl B MPOLIJIOM, OH UCTOPHS, UpE3-
BBIYAMHO BakKHas IS TOHUMAHMS HACTOSIIETO, HO BCE K€ HCTOPUA.
BTopoil KOHYC — OJIMIETBOPEHHE OYAYyLEro 4YeJIOBEYECTBA U OKPY-
KAIOIIETO MHUPA, U MIOTOMY OChb 3BOJIOIWH, HANPSKEHUE SBOJIIOIIH-
OHHOT'O MPOIECCA HUCTOPUYECKU IEPEMECTUIIOCH CeldYac MMEHHO BO
BTOpOU KOHYyC. U, pasymeercs, “y3en CUEIUIEHHS KOHYCOB HE MOT
P 3TOM HE HCTBITATh OJJHOCTOPOHHEW MEPErpy3KH, — OTCIOJIa U MO-
sSBJIEHUE TOro (PEHOMEHA, KOTOpBIA MPHUHITO TENEph Ha3bIBaTh Ha-
NpSKEHHON JKojornyeckoi curyanuenn” (3adenun, 1988, c. 402 —
403).

Bomomenue 3ambiciia B.U. BepHaackum B yuyeHun o 0uo-
cepe. /{5 Toro yToOb MOHATH, MoYeMy uMeHHO B.M. BepHaackomy
yaanoch OJiecTsIe peain3oBaTh CBOW 3aMbICEN M CO37aTh yUYEHUE O
ouocdepe, HaO MPOCIEAUTh, KaK Pa3BUBAINUCH €TI0 JTUYHOCTHBIC Ka-
4YeCTBa, KOTOPbIE MO3BOJIUIN €My HE TOJBKO MPOYYBCTBOBATH HEOO-
XOJUMOCTh CO3/IaHWsSI HOBOM HAYYHOW KAapTUHBI MUpA, HO U CO34aTh
ee. DToMy OJarompusTCTBOBAJIA COLMOKYJIbTYpHas Cpelia, CIOMKHUB-
masica B Poccun B koHie XIX — navanie XX B. He MeHee BaxHO mpo-
CJIeAUTH CBsI3b TBOpUeckoi padoTel B.U. BepHasckoro ¢ ero ooOiect-
BEHHOU U 00I1IECTBEHHO-TIOJIMTUYECKON JIeSITETbHOCTHIO.

Cmanoenenue auynocmu. B.W. Bepnaackuit ponuiics B Ilerep-
Oypre B ceMbe mpodeccopa 3KOHOMUM AJIEKCAaHJIPOBCKOTO JIUIIECS U
TeXHOJIOrMYeCcKoro UHCTUTYTa. B 3TOM ceMbe Aell CO CTOPOHBI OTIA
“rounTalicss Kak JIMYHOCTh MOYTH JIereHaapHas. YemoBek jmodra,
OOJBIION CepACYHOUM NTO0OPOTHI M MCTUHHOW T'YMaHHOCTH, OH, Oec-
CIIOPHO, OKa3ajl 00JbII0e BIUSIHUE Ha (POPMUPOBAHUE CEMEUHBIX Tpa-
OULHAN Y )KA3HEHHBIX NPUHIUIOB CBOETO chiHA lBaHa, a BIOCHEACT-
BUM U BHyka Briagumwupa” (Mouanos, 1982, c. 20). en, Bacunuii
HBanoBHY, C AETCTBa MEUTall CTaTh BpadyoMm. Bompeku Bosie OTia OH
nocTynuil B MOCKOBCKHI YHHUBEPCUTET U, OKOHUYHMB €ro, CTaJl BOCH-
HBIM BpadyoM. B JOJKHOCTH HadaJIbHUKA TOCOUTANIS OH MPUHSII y4a-
ctue B Anbnuiickom noxojqie A.B. CyBoposa. Ilepen cBouM 3HaMeHHU-
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ThIM IpopbIiBOM uepe3 CeHT-I'otapa A.B. CyBopoB ocTaBuil jnazaper
noja mpucMotpoM mmradc-nekaps B.U. Bepnankoro. ['ocniutans Obi1
3aXBaueH (PpaHIly3aMH, U TOTJAa BBIICHWIOCH, YTO MOMHUMO PYCCKHUX
coyiiat v ouilepoB BepHakuii KOpMuUI U JI€4UI MHOTUX (DpaHITy30B,
UTAJbSHIIEB U aBCTpuUiileB. [ Bpadya oHM ObUIM HE IJICHHUKAMHU U
Bparam, a JIKOJbMH, HYKJAIOIMUMHUCS B IMOMOIIH. 32 CBOE T'YMaHHOE
OTHOIIICHUE K paHEeHbIM OH monyuus B [lapuwke u3 pyk Hamoseona
opaeH [loueTHoro neruoHa.

B nerckue roanl 60Jb1110€ BIUSHUE HA YMCTBEHHOE pa3BuTHe Bo-
noau okaszan E.M. KoposieHko, OpUrMHANIBHBIN U 00Opa30BaHHbBINA Ye-
JIOBEK, KOTOPOTO OYeHb JIIOOMIN B ceMbe BepHanckux. B ogHom u3
nuceM cBoerl xkene B.U. Bepnanckuii numiet crnenyromiee. “Hukorma
HE 3a0yay sl TOTO BIUSIHUS W TOTO 3HAYEHUS, KAKOE MMEJI Ha MEHS
ATOT CTapUK B NEPBBIE TOABI MOEH YMCTBEHHOM XHU3HU. I MHE MHOT 12
Ka)XETCsA, 4TO HE TOJBKO 3a ceO0si, HO M 3a HETO S JI0JKEH paboTarh,
YTO HE TOJIbKO MOSI, HO M €r0 KM3Hb OCTAHETCSl 1apOM MPOKUTOH, ec-
JIY sl HUYEro He cJiena. BCmoMUHAIOTCS MHE TEMHBIE 3UMHUE, 3BE3/1-
Hble Beuepa. [lepes cHOM OH JrOOWII TYJISITh, U sI, KOTJIa MOT, XOJUJ C
HuM. S mro0un Bcerna HeOO, 3Be37bl, 0COOCHHO MIeuHbId MyTh IMO-
paxxaa MEHs, U B 3TU Beuepa s JIIOOWII CIylliaTh, KOTJa OH MHE O HHUX
paccka3zbiBai. S goJro mociie He MOT YCHIOKOUThCA. B Moel ¢anTazuu
OpoJUiii KOMETHI 4epe3 OECKOHEYHOE MHPOBOE MPOCTPAHCTBO; Ma-
JAIOIINE 3BE3/bl OKUBJISIUCH, S HE MHUPWICS C O€3)KM3HEHHOCTHIO
JIyHBI U HaceJsl €€ MEeIbIM POeM CYIIECTB, CO3/IaHHBIX MOWMM BOOO-
paxkeHreM. Takoe OrpOMHOE BIIUSIHUE MUMEIU 3TU MPOCThIE PACCKA3bI
Ha MEHS, YTO MHE Ka)KeTCsl, YTO U HbIHE g HE cBOOOoAeH oT Hux  (L{uT.
no MouanoBy, 1982, c. 29 — 30). He 3aech i1 KpoOIOTCS UCTOKU TIO-
crossHHOTO MHTepeca B.M. Bepnanckoro k Kocmocy, kocMu3ma ero
TPyA0OB 110 6mocdepe?

OrpomHoe BiMsiHUE Ha pa3Buthe Biaaumupa MBaHoBuYa B A€T-
CKHE TOJIbl UMEJI OTEll, KOTOPbIA BHOCUJ B XHU3Hb J€TE€, OCOOCHHO
CBIHOBEH, BBICOKHI TyXOBHBIM HacTpou. “B cembe, B KOTOpOHl C OT-
IIOBCKOM CTOPOHBI OBUIM OYEHb CWJIBHBI JYXOBHBIC€ HWHTEPECHI, ObLI
KyJIbT HAyKH, XOTsI, KPOME OTIIa, BCSI CEMbS JKHJIA CBETCKOW >KU3HBIO
... bnaronaps oty y Bonoau pano nmpo0OykaaeTcss HHTEpPEC K MOJIUTH-
YECKOM PKOHOMHH, UCTOpHUH, HUIocOPUu U IPyrMM T'yMaHUTAPHBIM
HaykaMm. Yxke B 13- u 14-netHeM Bo3pacte CO CJIOB OTHA OH 3HAKO-
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MUTCSI C JIpeBHErpedyeckoil guiocodueil, 1000Bb K KOTOPOU coXpa-
HUJACh Ha BCIO JKU3Hb. YMeENO, C OOJBIIUM TaKTOM HaIpaBsii
N.B. BepHaackuii HHTEPECHI CbIHA, BOCIIUTHIBAS €TI0 BOJIKO, HACTOMYH-
BOCThb B MPEOJOJICHUNA TPYAHOCTEHW, CHCTEMATUYHOCTh B UTCHUU Pa3-
HOOOpa3HOM IUTEpaTyphl. “Y Hero Obula CTpaHHAs MaHepa BIUATH Ha
MeHsa. OH cmblOun MEHS, KOT/la 1 4ero-HuOyab HE 3Hal U TOBOPWII,
YTO Y MEHS, B MO€U BOJIE, €CTh IMOJHAS BO3MOXHOCTh 3HATh, U S JAOJI-
YKEH 3TOM BO3MOKHOCTBIO BOCHIOJIB30BAThCA, a4 €CIU S €H0 HE MOJIb30-
BAJICSI, TO BUHOBAT $1, @ HE Apyrue. UTo Ipyrue 3Toro He 3HAIOT, KaK U
s, HACKOJIBKO MEHS HE JIOJKHO OINPABJIBIBATH B MOUX TIa3ax. A Takxke
HE OINpaBJbIBAaET U B ero ra3ax’’ (Mouanos, 1982, c. 30-31).

Takol MmoaxoJ K BOCIIUTAHUIO ChIHA MPUHEC CBOU IUJIOABI. XOTs
IIPU NOCTYIUIEHUM B TUMHA3ui0 Bosions BepHaackuii ¢ TOI0BOM OKY-
HYJICSI B TUMHA3U4ECKUN OBIT, HO OJTHOBPEMEHHO y HETO B XapakTepe
OKOHYATEJIbHO 3aKpenuiach 4epTa, KoTopas ObUlia BakHa JJIsl BCE
MOCJIEAYIONIECH €T0 KU3HU. DTO “‘cTpemiieHue BepHascKoro x akmue-
HOMY YCBOEHHUIO IPOYUTAHHOTO IYTEM €ro KPUTUYECKOTO aHAIN3a,
CHUCTEMATU3AllUN U MUCbMEHHOTO KOHCIIEKTUBHOT'O M3JI0KEHHS B BUE
IJIAHOB, TE€3UCOB, LIUTAT, XPOHOJIOTUYECKUX Tabmui u T. n. Ha stor
CYET B €r0 apXMBE COXPAHWJIMCh MHOTOYHCIIEHHBIE CBUJIETEIILCTBA B
BUJIC TETpaJiei, 3alUCHBIX KHUXEK, OTACIbHBIX 3aMeToK” (Moualios,
1982, c. 36).

B rumnasuu, B 1876 — 1881 rr., cBepmmica u pewtumenvHolil
noeopom VHTEPECOB BepHAICKOro B CTOPOHY €CTECTBO3HAHUS U €C-
TECTBEHHOHAYYHOT'O MBIIUICHUS. BOT Kak 3TOT MOMEHT OH ONIMCHIBACT
caMm: “CTpaHHBIM 00pa30M CTpPEMJICHUE K €CTECTBO3HAHUIO Jajila MHE
U3ypOJIOBaHHAs KJIACCUYECKasl TOJICTOBCKAas TUMHA3usl Ojlarogapsi TOu
BHYTPEHHEU, NOAIOJIbHON, HE MOA03PEBABIICHCS KU3ZHU, KAKas B HEU
1uia B T€X Cly4asix, KOrja B €€ Cpeay Nonajaau )KUBbIE, TaTaHTINBbIC
IOHOIIM — HATYPAIMUCTHI. B Takux ciydasix UX BIHMSHHE Ha OKpPYKaro-
IIUX MOIJIO OBITh OY€HBb CHJIBHO, TAK KaK OHM OTKPBIBAJIM TIEPE]] TOBA-
pUIIIaMH HOBBIN KUBOM MUP, TJIyOOKO Ba)KHBIN W UyJHBIN, MEpesd KO-
TOPHIM  COBEPIIEHHO  OJE€JHEI0 CyX0€ U  HU3YPOJOBAHHOE
npenoaaBaHvue opuIMaIbHON MIKOJBI. B HaleM kiacce TakuM OHO-
mei-HarypanuctoM O0su1 KpacHoB” (Ilut. mo Mouanosy, 1982, c¢. 37).
“ChIH TOHCKOTO Ka3aka — reHepalia, yuyeHoro, nucarens, Auapeut Hu-
kojaeBrd KpacHOB BBIPOC B TaJlaHTIUBEUINIETO U OYEHL CBOCOOPa3HO-
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ro HaTypajaucra, 00TaHuka, reorpada v myTenecTBeHHUKA, OCHOBATe-
751 3HaMeHUTOro 6otannueckoro caaa B barymu. K coxanenuro, BBU-
1y paHHEl CMEpPTH, OH HE YCHEeN PacCKpbITh BCE CBOU CIIOCOOHOCTH U
napoBanus. B 4-m u 5-m knaccax rumHazuu Bokpyr A.H. KpacHosa
CTPYIIIHUPOBAJICS HEOOJBIION KPYKOK THMMHA3UCTOB, YBJICKABIIHXCS
ecTecTBO3HaHueM — Pemu3oB, 3aiiieB, TropuH, BepHaackuii ... 310 He
ObLUIO CIYy4allHOCTHIO, TaK KaK B THMHA3MYECKOM KJIACcC€ HMEHHO
KpacHoB SBIISIICST caMbIM SIPKUM HOCHTEJIEM TOrO JyXa TOYHOrO Ha-
OJIfoIcHUST U JIOOBU K MPHUPOJIE, KOTOPBIA ObLI COBEPILIEHHO BHIOPO-
1ieH opuIMaIbHON TporpaMMoi U3 mpenojaBanus. YenoBek cBOeoO-
pa3HOro XapakTepa, C OOIMPHBIMU TO3HAHUAMH, KUBOH U
oOmuTenbHbIN, KpacHOB, €CTECTBEHHO, OBLIT TYIION TMMHA3UYECKOTO
KJIacca, UHUIIMATOPOM Pa3IMYHbIX HauuMHaHuii, OH ¢ JAETCTBa MOJIIO-
OWJI )KUBYIO MPUPOAY, YBJIEKAJICS OOTAHWKOM M SHTOMOJIOTHEH U YB-
JeKan Apyrux. ' MMHA3UCTHI MMOJT €r0 pPYKOBOJCTBOM COOpaiM KOJLICK-
MU U repOapuu; BECHOM, JIETOM U OCEHBIO YCTPauBAIM 3KCKYPCUU B
okpecTtHocTH IleTtepOypra. OgHO BpeMs B Kjacce HM3JaBaJICS PYKO-
MUCHBIN SHTOMOJIOrHYecKuil )xypHan” (Mouanos, 1982, ¢. 37 — 38).
“Mexay ceMbei, C OJIHOM CTOPOHBI, U METEPOYyPIrcKOM TMMHa3ue
— C JpYrom, CTUXUMHO CJIIOKUIIOCH CBOEOOpa3HOEe ‘‘paszjeseHue Tpy-
na”. B cembe BepHajckux OOIIECTBEHHO-TOJUTUYECKUE U T'yYMaHU-
TapHbIC MUHTEPECHI 3aHUMAJIA B 1IEJIOM JIOMUHUPYIOIIEE MOJIOKEHHUE.
DTO HE UCKITI0YaJI0, KOHEYHO, U3BECTHOT'O BIIMSIHUS HA JYXOBHOE pa3-
BuTHE BepHasckoro ceMeiHoil 0OCTaHOBKHU, 3apOXKJIECHUE y HETO He-
KOTOPBIX €CTECTBEHHOHAYUYHBIX YBJIEYEHUM, B 0COOCHHOCTH Ojaroaa-
pa Oecenam c¢ E.M. Koposmenko u otmom. He Oyayum ocoOeHHO
PYIUPOBAHHBIM B 00JIaCTH €CTECTBEHHBIX Hayk, MIBaH BacuineBud,
OJIHAKO, OTHOCHUJICS. K HUM C TIOJIHBIM MOHUMAHUEM U COYYBCTBHUEM.
Kak 3KOHOMHCT C IIMPOKUMHU WHTEPECAMH, OH XOPOIIO MOHUMAJ HE-
00X0MMOCTh pa3BUTHA B Poccuu eCTeCTBO3ZHAHUS U €TI0 TEXHUYECKHUX
MPUJIOKEHUM, TIOHUMAJI POJib €CTECTBEHHBIX HAayK B (POpMHUPOBAHUU
Hay4YHOro MUpoBO33peHu4. ... B 1880 r., korna BepHaackuii nepexo-
IUJ B TIOCAETHUM KJIACC THUMHA3WM, OTEI[ MOJApWJl €My KHUTY
Y. Japuna “TIporcxoxIeHrHE BUIOB~ Ha AHTJIMACKOM SI3BIKE. ... Ta-
KM oOpaszom, Onaromapsi BiausHHIO ceMmbH, Y B.J. Bepnaiuckoro B
JETCKUE U IOHOIIECKUE oAbl OTHOCUTEIIBHO YETKO OIpe/eNniach 00-
JACTh €ro 'YMaHUTAPHBIX, COUAIBHO-3TUUYECKUX UHTEPECOB, C OJTHOU
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CTOPOHBI, U OBLIM CO3JaHbl BMOJIHE OJIATONPHUITHBIE BO3MOXKHOCTHU
JUTSl HAIIPaBJICHUSI €r0 Pa3MBIIUICHUN Takke B c(pepy eCTeCTBEHHO Ha-
YYHBIX TIpoOJieM — ¢ Apyroi. ['oasl yueOnl B IleTepOyprckoit rumHa-
3UM elle 0ojiee YKPENuu €ro 'yMaHUTAPHbIC YBICUCHHUS U OKOHYA-
TEJIHLHO C(HOPMHUPOBATIU UHTEPEC K €CTECTBO3HAHUIO. ... B 1879 — 1881
IT. B KPYI' MHTEPECOB BEPHAICKOI0 BXOIAT CIOXKHBIE SIBIICHUS YENO-
BEUECKOM TMCUXHUKHA U CO3HAHUSA, KOTOPBIMU OH MPOJOJIKAT HHTEPECO-
BAThCS BCK KW3Hb. ..B mocienHux Kiaccax TMMHAa3Wd BHUMAHUE
Bepnajickoro Bce 0ojiee mpuBJEKalOT 00IIMEe MPOOIeMbl MaTEMaTHKH,
CTOSIIIIME Ha TpaHUIle MaTeMaThku U puiocodpuu. K 3TuM Bompocam
OH HEOJHOKPATHO BO3BpAIIAJICS BIIOCIEICTBHU, 0COOCHHO B 1920 —
1940 rr. (rogsl paboThl Haa yueHueM o ouocdepe)” (Mouanos, 1988,
c. 38 — 39).

B 1880-x rogax B IleTepOyprckom yHHUBEpCHUTETE OBLI COCpEIO-
TOYEH IOYTH BECh I[BET PYCCKON HayyHOH MbICIU. OCOOEHHO OrpoM-
HOE€ BIIEYATIICHUME Ha NEepBOKypcHUKa B.M. BepHaackoro mpoussenu
nekuuu .M. MenneneeBa, A.H. bekerosa u B.B. /lokyuaeBa.

“HewmsrimaguMelid clie OCTaBWI B KWU3HU BepHAACKOro BEIUKUU
ecrectBoucnbiTarenb Jmurpuii iBanoBuuy Menpaenees. be3 npeyse-
JUYEHUSI MOXKHO CKa3aTb, YTO KOCMOJIOTMYECKHE M KocMmorpaduue-
CKHUE UJIEHU, CTOJIb SIPKO BOTUIOTUBIIIMECS BO BCEM HAYYHOM TBOPYECTBE
Bepnajckoro, ObUIM 3apOHEHBI B CO3HAHUE HAYMHAIOUIETO UCCIIEI0BA-
TeJis, MPEeXie Bcero, Jekiusimu Menaeneea” (Mouaios, 1982, c. 42).
OTU uaeu ynajayd Ha MOArOTOBICHHYIO pacckazamu E.M. Koponenko
MOYBY U JIaJid BEJIUKOJIEMTHbIE BCXObl. B TOM uucne u yuenue o ouo-
cdepe, B KOTOPOM IIEHTPAIBHOE MECTO MOJTydaeT OMOreoOXuMHUYeCcKast
¢ynkuus xxuoro BemectBa. A.H. bexeros, ObIBIINIA B TO BpeMs peK-
TopoMm IleTepOyprckoro yHuBEpcUTETa, IUIOJOTBOPHO pa3padarbiBal
BOIIPOCHI TEOPHUHU ABOJIIOIMU PACTCHUN U OOTaHMYECKOW reorpaduw,
OB TOPSAYUM IMOKJIOHHUKOM M Mpomnaranauctom B Poccuu paboTh
Y. JapBrHa O NPOUCXOXKIECHUM BUAOB. Ero JIEKIMHU MOJIb30BAIUCH
Cpedau CTYJEHTOB OOJBIIONW MOMYJISIPHOCTBIO. Maeu, koTopwlie mpe-
MOJHOCWIIM caymarensM B cBoux Jjekuusax .M. MenaeneeB wu
A.H. beketoB, cBoeoOpa3HO OOBEUHUIUCH B BOCIIPUATHH MOJIOJIOTO
B.N. BepHaackoro, nopoauB MbICIb O XUMHUYECKOM €IMHEHUH Ku3HuU
v Tou yactu KocMoca, KOTOpor NpUHAIJICKUT Hallla TJIaHEeTa.
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Oco0Oyro posib B ctaHoBieHnu B.M. BepHajickoro xkak ecTecTBo-
ucneitarensa ceirpan B.B. [lokydaes. Ha 3Toil HeopauHapHOU JIMYHO-
CTH OCTaHOBUMCS OoJjiee moapooHo. B.M. BepHaackuit ocTaBui ApKuid
Y OYEHb DMOLMOHAIBHBIN OouepK O HeMm. B.B. /lokyuyaeB oTtHOCHIICA K
TOMY THIY, “KOTOPBIM HEPEIKO BBIJBUTAJICA B PYCCKOM HUCTOPUH U3
HApOJIHOM cpelibl (OH ObUT CBIHOM CEIBCKOro CBsIIeHHHMKAa ChIUeBCKO-
ro ye3ga CMOJIEHCKOM I'yOepHUM). DHEPTrUYHbIN paOOTHUK, OH YMEI
Xomemb U yMEJ IOCTUIaTh CBOEH L€ IMYTEM JIMYHOTO KOJIOCCAIb-
HOTO TpyJa U IyTEeM OpraHu3anuu padoTel Apyrux. ... Kak mroau
CUJILHOW BOJIM, OH CJIMIIIKOM IOJIaBJIslI MHOTUX, UMEBIIUX C HUM Jie-
70. Ho X0Tsa ¢ HUM MOKHO ObUIO BO MHOTOM HE COTJIAIIaThCsl, MHOTOE
MOIJIO B HEM IIOKMPOBATh, KO MHOIOMY B HEM MOXXHO OBLIO OTHO-
CUTBCSI OTPHUIIATENBLHO, HO OJIHOTO HEJb3sl ObLJI0O HUKOT/IA Y HEro OT-
HSATb — YMEHHS TPYNIIUPOBATh BOKPYT c€0sl YYEHUKOB, OyAUTH U BO3-
Oy>XJ1aTh HAyYHYIO MBICIb, OPTaHU30BbIBaTh KOJIJIEKTUBHYIO paboTYy;
HEJb3sl OBUIO OTPUIIATh B HEM IOCTOSIHHOTO CTpEeMJIEHHUS paboTaTh
JUIsl OOIIECTBEHHOro Orara, a He I JIMYHBIX 3a7a4. B JUYHBIX OT-
HOIIICHUSAX OH MpejacTaBiasn Bo MHoroM self made man’s (uenoBek,
00sI3aHHBIN BCEM caMOMy ceOe), MPOLIEIETO TSKETYIO KOy HYX-
IIbI, BBIOUBIIMICS CBOUM ropOoM U TpyAoM. VI OH HHUKOT/Ia HE CKPBI-
BaJs1 3Toro. CypoBbIi, pe3kuii U TpeOoBaTeIbHbINA, OH ObUI TAKUM HE
TOJIBKO K JIPyTUM, HO U K ce0e. 11 B TO ke BpeMsi OH SABJISIJICS OYCHD
VUCKPEHHUM BO BCEX CBOMX HAYMHAHMSX; YMEJ BBICIYIIWBATh MPaBAY
WU TIPaBWJIBHO OTHOCUTHCS K PE3KUM OT3bIBaM OJIM3KHUX €My JIIOJIEH,
CBOUX YYEHUKOB. DTUM OOBSICHSETCA TO, YTO MPHU BCEU BJIACTHOCTHU
CBOEI0 XapakTepa, OH COXPaHsI HEpa3pbIBHBIMU OJU3KHE CBSI3HU C
JTI0JIbMHU, KOTOPBIE OTKPBHITO U BO MHOIOM C HMM HE COTJIalajucCh’
(Bepnanckuii, 1988, c. 283). “OH cyMen codpaTh BOKPYT ce0s )KMBYIO
U TOpSYYI0 MOJIOACXKb, BbI3BaTh MHTEpPEC K paboTaMm B CONpPHUKACAO-
UXcsl 00JIacTsIX 3HAHUM, HAWTH CPEJICTBA, HY>KHbBIC JJIsI CUCTEMATH-
YECKUX padOT B HOBOM HAIIPaBJICHUU. JTU CPEJICTBA — JACCATKHU ThICSIY
pyOJield — oH Harien B pycckoM oOmectBe. OH MPUBJIEK K TOYBEHHBIM
paboTaM BHUMAaHUE OOIIECTBEHHBIX CUJI — BOJIBHOI0 9KOHOMHYECKOTO
oOmectBa u 3eMcTB” (Bepuanckuii, 1988, c. 277 — 288). Ero yuenuky
KpymHo 1moBe3yo. “Tlo ckmaxy cBoero yma JlokydaeB ObLT ogapeH co-
BEPILICHHO HCKJIIOYUTENIBHOW TIJIACTUYHOCTBHIO BOOOpaKEHUS; 1O He-
MHOTHM JICTAJISIM TeH3aka OH CXBaThIBAJ M PUCOBAJ 11€710€ B HEOObI-
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yaiiHO Ojectsuien u scHoit dhopme. Kaxkaplii, KTo MMeJl ciaydyaidl Hauu-
HaTh CBOU HAOJIIOJIEHUS B MOJIE MO €ro pyKOBOJACTBOM, HECOMHEHHO,
UCIIBITBIBAJ TO K€ CAMOE YYBCTBO YAMBJICHHS, KAKOE ITIOMHIO 51, KOT1a
noJl €ro OOBSCHEHUSAMHU MEPTBBIA M MOJTYAIUBBIA penbed BIAPYT
OKUBJISUUICA U J1aBAJl MHOTOYKCJIEHHBIE U SICHBIE YKAa3aHUS HA T'€HE3UC
Y Ha XapakTep reoJOTMYECKUX MPOILECCOB, COBEPIIAIOIINXCS B CKPBI-
ThIX ero rinyounax’ (Bepuaackuii , 1988, c. 276 — 277).

B.B. Jloky4aeB unTa JIEKIIMHU 110 KpUCTAIOTpaduu 1 MUHEpaso-
ruu. “O0e Hayku oueHb yBiekin Bepnanckoro. Cumnaruu Jlokyuae-
Ba OBUIN SIBHO Ha CTOPOHE MHHEPAJIOIMH, BOMPOCHI KOTOPOH HEPEAKO
nepeceKkauch ¢ MpodieMaMu MOYBOBEICHUS, HAJT KOTOPBIMHU OH TOT/a
ycuieHHo padotain. U Bce xe, uMeHHO JlokydyaeB BIEpBbIE 3aPOHUII B
co3Hanue BepHajickoro rimy0oKuii HTEpEC K KpUcTaaIorpapuyeckum
BOIIpOcaM, a OT HUX — K (UIOCOPCKUM MpodieMaM CTPOCHUsI MmaTe-
pUU, 3aHSBIIEM B €r0 MUPOBO33PEHHUM CTOJb BUJIHOE MecTo. OT [o-
Ky4yaeBa ke OepeT HadaJlo MpOoLIeANIas KPaCHOW HHUTBIO 4epe3 BCHO
*u3Hb BepHanckoro mpodiaema cummetpun’”’ (Mouanos, 1982, c. 4). K
U3Yy4YEHUIO 4YepHOo3ema U Apyrux nods B.B. Jlokyudaes mnopoiien B
1877 r. Toraa B mopedopMeHHOe Bpemsi B Poccruu 0o4eHb OCTPO CTOSIT
BOIIPOC KaJaCTPOBOW OLICHKU 3€MEb M MOBBIIIECHHS ILIOAOPOIUS
noyB. B skcneauuMOHHBIE UCCIEIOBAHUS T0YB, KOTOPBIE TMPOBOIAMII
B.B. [lokyuaes, Bkimrouniics u ctyaeHT B.M. Bepnanckuii. “Uepes Bce
MHOTOYHMCJICHHbIC M pa3HoOoOpa3Hbie padoThl JloKydaeBa — Hajd pyc-
CKHUM JIM YEPHO3EMOM HIIM YepHO3eMoM Cubupu, nouBamu [1oBoIKbS
i Masopoccuu, cesepa uin rra Poccuu — KpaCHOW HUTBHIO IPOXO-
JST JIB€ MJIEH, KOTOPbIE MOCTEIEHHO U 3aMETHO BXOJST B OO0lIee Ha-
y4HOE co3HaHue. OHM XapaKTEPU3YIOT BCIO AECATEIBHOCTh, Kak Bacu-
mus BacuibeBrUa, Tak M €r0 YYEHUKOB, BBIICISIOT B HAYKE PYCCKYIO
IIKOJTy MOYBOBEJCHUS, NPSIMO WJIM KOCBEHHO CBA3aHHYIO C HAy4YHOM
MBICJIBIO U paboToi JlokyuaeBa. DTO, BO-IIEPBBIX, U O reorpadu-
YECKOM paCIpeEeICHUH MT0YB B CBSA3M C UX T€HE3UCOM, T.€. reorpadus
MOYB, U, BO-BTOPBIX, U] O MOYBE Kak 0COOOM €CTEeCTBEHHOM Tele. B
Pa3bACHEHUU 3TUX HUJICH, B UX 3aPOXKICHUM U YIPOUYEHUH B IMOKOJIE-
HUSIX PYCCKUX YYEHBIX 3aKJIIO4acTcs IyaBHas 3aciyra Jlokywyaesa”
(Bepnaackuii, 1988, c. 270). B ocHOBe 3TuX 00eux ujen JeKUT CUH-
T€3 CaMbIX pa3HbIX (PAKTUUECKUX JAHHBIX U3 Pa3JIMYHbIX 00JacTe ec-
TeCTBO3HaHUA. Ha mpaktuke Mosionou CTryneHT BepHaiackuid cMmor
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yOeauThCsl B TUIOJOTBOPHOCTH MIMPOKUX 0000mmeHuil. K stomy xe
3BasiM mupokue ooodmenus nexkiuid .M. Menaeneera u A.H. beke-
ToBa. Tak OblIa OCBOEHA MM €Ill€ OJIHA CTYNEHbKAa Ha MyTH K CO3J1a-
HUIO yueHus 0 ouocdepe. PazBuBas ujier0 0 €CTECTBEHHBIX TeJax, He-
3agoiaro 1o csoerd cmeptu B.B. JlokyuaeB mnpuiien K 3aKOHY
30HAIBHOCTU. “OH MOHHMMAJ IOJ 3THUM HMMEHEM COBOKYIHOCTH Pa3-
JUYHBIX SBJICHUN, HAXOASAIIUXCA MEXKIYy COOOM B CBSI3U, COCTABIISIO-
IMX TapPMOHUYHOE LEJI0€ U BMECTE MOAYMHEHHBIX OIMPEICICHHBIM
IIUPOTHBIM M BBICOTHBIM TOsicaM (30HaM) Ha 3eMHOM Iape. OH co-
€IUHSI 3/IeCh KaK TaKue SIBJICHHUS, 3aBUCUMOCTh KOTOPBIX OT 3THUX
(bakTOpOB JaBHO YK€ SICHO CO3HABAJIaCh U MHOTO pPa3 yKa3bIBajaach, —
JaHHBIE 300reorpaduu, KIMMAaToJIOTWH, OOTAHUYECKON reorpaduu,
TaK W TUIbI, U XapakTep NMo4B. B mpu3HAHUM 3a YCIOBUSMH PacIpo-
CTpaHEHUSI U MPOUCXOXKIACHUS TMOYB TOro XK€ (pakTopa, KaKol CTOJb
PE3KO U IIIyOOKO MPOSBIISIETCS B KJIMMAaTe, B 3aKOHAX paclpoCTpaHe-
HUSI U U3MEHEHUS OPTaHU3MOB, 3aKJIIOYAECTCS OCHOBHAS, OPUTHMHAIIb-
Has mbIcib JlokyuyaeBa” (Bepnaackuii, 1988, c. 271). Orcrona ocrancs
BCETO JIMIIb OJWH IIar g0 O6uocdepbl KaKk €CTECTBEHHOTO TeJja IJio-
O0anpHOM pazmepHocTH. M ATOT miar Obu1 caenan B.M. BepHaackum —
TPYAbI €70 YUUTEIEH HE OKA3AINCh HAIPACHBIMU.

B nexabpe 1884 r. Ha oaHom wu3 3acemanuid HayuHo-
JUTEpaTypHOTo OOIIECTBA CTYJCHT BepHaackuil BbICTyIaeT ¢ JOKJa-
oM “O0 ocamouHbIX mepenoHkax”’. M3 mokiama OTYETIIMBO BHUIHO,
4YTO K 3TOMY BPEMEHHU OH ykKe IIyOOKO 3auHTepecoBajca QpyHIaMEH-
TaJIbHBIMU TIpoOjeMaMu Ouojiorud. Ero mHTEpecoBanga M CYIIHOCTb
KW3HU, U COOTHOIIIEHUE KUBOW U HEKHUBOW MATEPUU, XapaAKTEP CBOU-
CTBEHHBIX JXMBOMY BEILIECTBY 3aKOHOMEPHOCTEW W T.N. B nokmnazne
BepHajckuii moAXOIUT K MOJHATHIM MPOOJIEeMaM C IJIaHETapHOU U
KOCMOJIOTMYECKON TOYEK 3PEHUA. YIKE TOrJa OH YETKO MPOBEN UACHO
O CYIIECTBOBAaHUMU OCOOOM I'€0JIOTMYECKON 000JI0UKH, B KOTOPOH CO-
CPEAOTOUYEHO BCE KMBOE BEIIECTBO 3€MJIM. DTy UJEI0, KaK U3BECTHO,
BepHaackuil BIOCIEICTBUM BCECTOPOHHE Pa3BHII B CBOEM YUYEHHUHU O
ouocdepe. Unes Ouochepsl dopmynupyercs BepHajCcKuM BIIOJHE
CaMOCTOSITSIIFHO M HE3aBUCHMO Kak OT . Peximro, Tak u ot D. 310cca.
OnHako HECOMHEHHA TEHETWYECKas CBS3b 3TOM HWIEH C TpyAaMu
B.B. okyuaeBa. [TouBa nocnyxunaa 0a3uCHbIM 0OBEKTOM JIJIsl TOYBO-
BeneHus JlokyyaeBa u aJ1s1 OMOreoXMMHM U yueHus: o ouocdepe Bep-
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Hajsickoro. IlouBa — xmBoe BemecTBO — Omochepa — CyTh €CTecT-
BEHHBIC T€Ja, KOTOPhIC CTAIM 0OBEKTOM HU3YUEHUS CTEIMaIbHBIX HAYK
(Mouanos, 1988).

HNrak, ceMeHOE BOCIIMTAHUE, YBJICYCHUS TMMHA3UYECKOU IOPBI,
Takue mpodeccopa, kak .M. Menaenees, A.H. bekeros, B.B. Jloky-
4aeB — BCE ATO CIIOCOOCTBOBAJIO Pa3BUTHIO TEX YEPT JUUYHOCTH Bep-
HAJICKOTO, KOTOPBIE MO3BOJUIN €EMY HOJOUTH K IMIMPOKUM OOIICHAYY-
HBIM 0000meHnsM. Bmecte ¢ TeM BoOCIHTaHWE W TIOJYYCHHBIH
KU3HEHHBIN OIBIT OMPEACIWIA €r0o UHTEPEC K OOLIECTBEHHON U 00-
IIECTBEHHO-TOJIUTUYECKOMN JIeSITETbHOCTU, KOTOPhIE ObUIM HEMOCpPe-
CTBEHHBIM MPOJIOHKEHUEM €r0 TBOPUYECKON MbICIH. B ogHOM U3 nu-
ceM Kk xeHe Haranpe Eroposne, oH Hamucan B 1893 r. «S He mory
yUTH B OJIHY HayKy». B ero pabore Ha mois3y oOllecTBa BOILIONIA-
JUCh €r0 HAay4YHbIE U MHUPOBO33PEHUYECKHE MPEICTABICHHS, UX MO-
pabHO-HpPAaBCTBEHHAs cocTaBisitomas. B atom B.M. BepHaackuii Obu1
He OJIUHOK. Ellle B CTyJIEHUECKUE TOJIbl BO3HUK KPY>KOK €IMHOMBIIII-
JIEHHUKOB, KOTOPBIM WIEHBI €r0 Ha3blBaIu bparctBoM. OHO BO3HUKIIO
B 1886 r. m ceirpano B xu3HuW BepHanCKOro 3HAYUTENIBHYIO POJIb.
«ECTECTBEHHOU €ro MPEAIIOChUIKOW CTaJl YK€ YHOMHUHABIIUMNCS CTY-
JNEHYECKUI KPY>KOK. JIpy’KecKkue CBSI3M YYACTHHKOB KpPYXKKa, €CTECT-
BEHHO, COXPAHUIMCh U MOcJie OKOHYaHusi uMu [leTepOyprckoro yHu-
BepcuTeTa ... OJHAKO >KU3Hb NUIa BIEpPE], BO3HUKAIM HOBbBIC
uHTepechl U 3aaaun. [yt MHOTHX cTanmu pacxoauTbes. OTHU MOCBS-
manu cedst HapogHomy obOpazoBaHuto (O.D. OnpaeHOypr), Apyrue —
3emckoil  nmestenpHocTH (/.. [llaxoBckoil), TpeTbu — Hayke
(C.®. Onbaendypr, B.1. Bepnanckuii, .M. I'pesc u ap.) ... Ho no-
TpEeOHOCTh B JYXOBHOM OOIIEHMH He ucuesna. He xorenoch, 4TOOBI
pazIuuusl KU3HEHHBIX Cy/1e0 OTPUIATENIbHO MOBJIMSIN HAa CJIOKUB-
IMECS B YHHBEPCUTETE NPYKECKUE CBSI3H, KOTOPBIMH Ka)JbId Tak
nopoxkwii. Ho mist aToro Heo6XoaumMo ObLIO TPYAHO MPEABUIUMBIM U
HEPEJIKO JICOPraHU3YIOUIUM >KU3HCHHBIM BIUSHUSIM W KOJUTU3USIM
MPOTUBOIIOCTABUTh HEKOE OPraHU3ylIlee Hadaylo. Tak BO3HUKIIA
unes bparcTBa, BCTpETUBINAs y BCEX ropsiuee COuyBCTBUE. bbuio pe-
IICHO TOJIJICPKUBATh TOCTOSIHHBIE CBA3U MEXKIy COOOM MyTeM ApyxKe-
CKHMX BCTpeY M mepenucku, a 30 nekadbpst KaxJaoro roja ... coouparh-
csl, IO BO3MOXKHOCTH, BceM BMecte. Ilocnennee “obimiee cobpanue
bparctBa cocrosmock 30 nexkadbps 1921 r.” (Mouanos, 1982, c. 76).
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JI.W. IlaxoBckoil chopMysipoBai oOIIME MpaBuia MOBEICHUS
yieHoB bparctBa: “1) PaGotait xak moxkHo Ooubiie, 2) [lorpebsit
(Ha ce0s) KaKk MOXKHO MeHbIe, 3) Ha dyue HyXabpl CMOTPH, KaK Ha
ceon’” (Llut. mo AxcenoBy, 1988, c. 87). “Unensl OpaTcTBa OYEHb OCT-
PO OCO3HABAJIM CBOM JIMYHBIA JOJII U CBOIO OTBETCTBEHHOCTH 32 BCE
npoucxosmiee. Het, u He MOXKeT ObITh, HUKAKOW OT/ACIHLHOMN YesioBe-
YECKOW JKU3HM, OTNIEJIbHBIX OT OOIIEro Jena Iejied W 3ajaad, a ecTh
TOJIbKO OTJIEJIbHOE, JIMYHOE BBHITIOJIHEHUE OOIIUX 3aJ]a4, JTUYHBIN CTO-
co0 ocCyIlIecTBICHUs 00mIero nena. Tem cambIM, BCE OCTaJIbHBIE BO-
MPOCHI — MOJTUTUYECKHE, SdKOHOMUYECKHUE, OOIIECTBEHHBIE — OBLIN Tie-
peBelieHbl B 00JIACTh 3TUKM M OKa3aJuCh MPOHU3aHbl JIMYHOCTHHIM
OTHOIIICHUEM, UM OBbLJIO COOOIIEHO HEKOE €AMHCTBO. ... bpaTcTBO OC-
TaJIOCh PEJIKUM OIBITOM COI[MATILHOW KU3HU PYCCKOW MHTEJUTUTCHIIUU
B KoHIe XIX — Hawane XX BB. He nmes peambHOTO NPOAOJLKEHUS B
KW3HU, OpaTCTBO OTPa3ujoCh B yueHuH BepHanckoro o Hoocdepe”
(Akcenos, 1988, c. 87, 93).

06 »toit cTopone xu3au B.M. BepHaackoro u ero apysei xopo-
mo Hanucan ['.I1. AkcenoB (1988). “Hemapom yTBepkaaroT, 4To Bepa
0e3 Jen MepTBa, YTO I0pOTa B aJ1 BEIMOIIEHA OJIarMMU HAMEPEHUSIMH.
Tomy Thbma puMeEpOB, KOTJia MOJIOJIbIE MEUTAHUS O BHICOKUX HJeajax
CIIY’KCHHUSI YeJIOBEUECTBY OT CTOJIKHOBEHHUSI C JACHCTBUTEIBHOCTHIO
pazneTtanuch B nmpax. Kak yacTto ObIBIINE HUJICATUCTHI NOTPYKAITUCH B
CyeTy, MEHsUIM CBOM yOexJeHus Ha “Ooiiee B3pocibie”. OObBIKHOBEH-
HOW WCTOPUEM HA3BaJl TAKOE MPEBPAILCHUE PYCCKUUA IHUCATEID
N.A. I'onuapoB. C OpaTcTBOM MPOU30IILIa UCTOPUSI HEOOBIKHOBEHHAS.
Ero uneansl ycTosuin cpeu Bcex Oypb, Kak MOJIUTHUYECKUX, TaK U KHU-
Telickux. X cTpemiieHue ®uTh IJis IPYTUX HE OCTANIOCh MyCcToH (ppa-
30 U MPEKPACHOAYIIHBIMU HamepeHuem. HenagyMaHHBIM, a caMbIM
€CTECTBEHHBIM JEJIOM CTaJO JJii HUX HapoJHOE mpocseiienue. Jpy-
3bsl TIPUIIJIA K BBIBOJlY, YTO JECIIOTUUYECKOE CaMOJIepKaBue, MPOU3-
BOJI, JINXOMMCTBO O€CUMCIIEHHBIX YNHOBHUKOB, BCSI pOCCHiiCKas “‘a3u-
aT4rHa” BO3MOXKHBI TOJIKO, MOKa CYILECTBYIOT TEMHOTA, HUIIETa U
oecripaBue HapoJHbIX Macc. JKu3Hb mpejajiarajia Ha BBIOOp ABE CTpa-
Teruu st OOpHOBI C CYHIECTBYIOIIMM 3JIOM: Cpa)KaThbCSd WM C Bla-
CTBIO TbMBbI WU C ThbMOH BiacTu. O0€ BO3MOXKHOCTH OOCY X AAINCH.
bparcTtBo BbIOpasno nepByto. IIpocBelnienne Hapoga — peIiuigm OHU, —
JIOCTUTasi B CYIIHOCTH TE€X K€ IeJIeH, UTO M PEeBOJIOIIMOHHAsT O0ph0a,
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UCKJIIOYao Hacuive B aercTBusx. OHO TpeOOoBalo HE €IMHOBPEMEH-
HOTO TIOPBIBA, a “MOJITOTO JbIXaHU AJig OosbIIoro nena. Benp mo-
JMHHO BEJIMKOE U COBEPIIAETCS TUXO M He3ameTHO. Bce uiensl Opat-
CTBa MOTJIM OBl B3SITh CBOMM JI€BU30M H3BECTHYIO (DPAHIYy3CKYIO
noroBopky “Ilomoxenne o06s3piBacT!” X momoxkeHune: oOecIieueH-
HOCTb, OJiecTsIIee JOMalIHEe BOCIUTAHUE, 3HAHUE SI3bIKOB, BO3MOXK-
HOCTb YUYUTHCSl U MOJIb30BATHCA BCEMM OJIaraMu yYE€HOCTHU — BCE 3TO,
CUUTAIM OHH, — 0053b16A10 UX OTJATh BCE CHUJIbI, CHOCOOHOCTH, 3HA-
HUSI Ul IOBBIIIEHUS] YMCTBEHHOTO, TPaXXKAAHCKOTO U MOJUTUYECKOTO
pa3BuTus Hapoaa” (c. 142 — 143).

Pa6orta B.M. BepHaackoro Ha HUBE HapOJHOrO 0Opa3oBaHUs Ha-
4ajachk paHo, elie B cteHax [leTepOyprckoro yHuBepcuTeTa, Korjia oH
BMECTE C JPYTrMMH OyAyIIUMU 4ieHaMu bparcTBa opraHu3oBall Kpy-
#OK. Llenbro 3Toro Kpy»Ka “OblI0 U3y4eHHEe HApOIHOM JTUTEPATYPHI B
MPOIIIOM M HACTOSIIEM, COCTaBJICHHUE OOIIUX M PEKOMEH]IaTeJIbHBIX
KaTajoroB, MEPEeBOJbl C MHOCTPAHHBIX SI3BIKOB, CTHJIMCTUYECKas Iie-
penenKa KHUAT (B HeJsIX UX OOJbIIeH TOCTYMHOCTH), CO3/JaHue HAPOI-
HbIX OMOnmotek u T.1. Kpyxok Obu1 TecHO cBsaA3aH ¢ Komurerom rpa-
MoTHOCTH U u3naresnbcTtBoM “Tlocpennuk’™ W.JI. Coituna” (Moualios,
1982, c. 68). O xapakTepe ero MpakTUYECKUX JECUCTBUH IMO3BOJISAET
cyauTh Tako Qakt. B cepeaune 80-x To/IoB OH MPOAAET KEJIC3HOU
nopore 0OIbIIYIO YacTh 3eMJIM B TaMOOBCKOM TyOepHHH, TTOJTYUYEHHOM
OT OTLA B HacieacTBo. Ha ocTtaBiiemcs KIIOYKE 3€MJIM HA BBIPYYECH-
HbIE JICHBI'U OH CTPOHUT CEJIbCKYIO MIKOIYy. OCTaTOK JIEHET KJIaJeT B
0ank. Ha npouentsl ¢ aTtoro kanutaja B.M. BepHajackuii coneprkai
IIKOJTy Y TJIATWJI CTUIICHIMM NPU OATOTOBKE JJIsl Hee yuutenen. Tak
BMECTO “‘pa3pyLIUTEILHOrO0 HAaTUCKa (PEBOJIIOLMH) OCYUIECTBISIOCH
MOJIOKUTEIBHOE CTPOUTENILCTBO, B KOTOPOM HApOAHOE OOpa30BaHUE
SBJISITIOCH KPA€YTOJIbHBIM KAMHEM.

BTopbiM HampaBjieHUEM TMPUIOKEHUSI CUJI B TOJIOKUTEIHHOM
CTpOUTENLCTBE OblIa paboTa wieHOB bparctBa B 3eMcCTBax.
B.U. Bepnaackuii pabotan B TaMOOBCKOM 3eMCTBE, a €ro COPaTHHUK
no bparctBy /[.U. [llaxoBckoi B fpocinaBckom 3emcTtBe. OHH MHOTO
CAeNanu sl pa3BUTHS KOOIIEPATUBHOIO ABUKECHUS CPEIN KPECThSIH, A
B 1891 — 1892 rr. B.1. BepHaackuii cTtain OJJHUM U3 MHUIMATOPOB B
0opb0Oe ¢ roioaom Ha TaMOOBIIMHE.
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B naugane 900-x ronoB B.W. BepHaackuii BMecTe C IpyrUMHU 4Jie-
HaMu bpaTcTBa y4acTBYeT B CO3/aHMM NMApPTHUH KOHCTUTYIIMOHHBIX JIE-
MOKPAaTOB (KaJeTOB), €ro N30MparoT B ujieHbl ['ocy1apcTBEHHOTO COBETa
OT aKajieMruyeckor Kypuu. OH BXOJIUT KaK TOBapHIll (3aMECTUTENb) MU-
HUCTpa 00pa3oBaHuUsl B COCTaB BpeMeHHOro MpaBUTENIbCTBA B (peBpasie
1917 1.

CemeliHOE BOCHHUTAaHUE, TUMHA3UYECKUE TOBAPHUIIM, OOIICHUE B
YHUBEPCUTETCKHUE TOJIbl U TTOCTOSTHHAS HAMPsDKEHHAs Tu4yHas paborta —
BCE 3TO, BMECTE B35TOE, MPUBEIO K TOMY, UTO IOJEM JIEITEIbHOCTH
B.N. BepHajackoro crajga HE OJHA HMBA HAYKHU, HO U IOJHOKPOBHAs
KH3Hb poccuiickoro oodmiecTBa B koHIle XIX m Hauane XX Beka. Ta-
Kasl IUPOTa UHTEPECOB U ACATEIBHOCTHU ChITPAIIA PEMIAIOIIYIO POJIb B
GhopMUPOBAHUHN U pealin3alliy HayYHBIX 3aMbICJIOB. OH XOPOIIIO 3HAJ
HE TOJIBKO NIEPEIHUN KpPall HAYKH U €€ UCTOPHIO, HO U HYXKIbl POJHOU
CTpaHBL.

Co3zoanue yuenus o buocgepe. ObpaTuTe BHUMaHUE HA ABE JaThI:
1884 r. u 1926 r. B 1884 rogy B.. Bepraackuii B CBOEM CTyJEHYE-
CKOM JIOKJaZe Ha 3aceqaHur HaydHo-nutepaTypHOro o0OI1ecTBa
BIIEPBBIE BBICKA3AJI UJICI0 O CYIIECTBOBAHUU OCOOOU T€0JIOrMYECKOiM
000JIOYKH, B KOTOPOW COCPEAOTOYEHBI BCE IKUBBIE OPTaHU3MBI.
1926 r. — 310 TOA BBIXOAA €ro paboThl “buocdepa”. Mexy HUMU CO-
POK JIBa rojia, B KOTOPBIX TECHO NEPEIUICIINCh UHTCHCUBHBIC HAYUYHbBIC
UCCJIEOBaHUsA, OOIICCTBEHHAs, MPOCBETUTENIbCKasE U  HAy4YHO-
opranu3aioHHas pabdora. Kak cioxuiach B 3TU TOJIbl €0 XKU3Hb U
Kak MpoTekaia ero padora?

Eme B rumuaszuu Bnagumup MBaHOBUY BMECTE CO CBOUM JAPYyTrOM
A.H. KpacHOBBIM MeuTalid yeXxaTh B TPOMUKH, IJie OyHHO pa3BUBAETCS
KMBOE BemiecTBO. M Tam HavaTh UCCIE0BaHUS 3TOU 0c000M 000J10Y-
KM Hauew IuiaHeTsl, o kotopou B.U. BepHaackuii noxkiaapiBan Ha
kpyxke B 1884 r. HampammBaeTca onpeaeneHHas napaielib MExXIy
ctpemiicHussMu KpacHoBa u Bepnaackoro m genictBusimu A. ['ym-
00JBTa, TPYJIBI KOTOPOTO OHM XOPOIIO 3HAIH. ITYy MEUTY OCYLIECT-
Bl A.H. KpacHoB. OH noObIBaJl BO MHOTHX TPOIUYECKUX U CYOTpoO-
nuyeckux crpaHax Asuu, Adpuku u Oxeanun. Cynapba xe
B.U. Bepnanackoro cnoxwiack uHade. [locine okOHYaHUS YHUBEPCHU-
Te€Ta CO CTENEHbI0 KaHAMIaTa €CTECTBEHHBIX HAyK OH OBbLI MO PEKO-
meHganuu B.B. Jloky4yaeBa octaBieH nmpu MuHepaiorniyeckoMm KaOu-
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HETE B CKPOMHOM JOJLKHOCTHU €ro xpanutend. “Cornamasch OCTaThCs
npu MuHepanornyeckoMm kabuHere, BepHaackuil paccMaTpuBall 3TO
KaK BPEMEHHBIM — M JAJIEKO HE CaMbli TJIABHBIM — MOMEHT CBOEH
XKWU3HU. B CBOEM JHEBHUKE OH mucai: “fl medran JIMKBUIAPOBATH
BepHanoBKy (MMeHUE, JOCTABIICECS €MY IO HACIEICTBY OT OTHA. —
b.B.Il., O.B.b.) u yexaTb B TPOINIMYECKUE CTPaHbl BOKPYT CBETA, a 3a-
TeMm yxe B Poccun Hadarh )KHUTh, HUCKOJIBKO HE COMHEBAsACH B yCIIE-
X€, — yexaThb U NPOKUTh BEpHAIOBKY B HECKOJIBKO JIET ... [[ymMaro, 4to
st 370 ObI ucnoyiHWI. BeTpeua ¢ Haranbelt EropoBHoii Crapuiikoii co-
BEPIICHHO M3MEHUJIA MOHU, Ka3aJlOCh, IPOYHBIC IIJIAHBI . Y CTAHOBUB-
muecss mexay Haraneent EropoBHoii m Bragumupom HBanoBnuem
JIPY>KECKHE OTHOIIEHUsI, OOIIHOCTh JyXOBHBIX MHTEPECOB, COBMECT-
Hasl JIEATEeIbHOCTh Ha MOYBE HAPOHOTO MPOCBEIICHUSI CIOCOOCTBOBA-
JYM BO3HHKHOBECHHIO TJTyOOKOTO UyBCTBA. ... 3 ceHTAOps 1886 r. co-
cTossioch BeHuaHnue» (Mouanos, 1982, c. 79 — 80).

Hapsny ¢ 3aHstusmu kpucrtamiorpagueid ¥ MUHEpaJOTHel B
Munepanoruueckom kabuHetre yHuBepcuteTa y B.U. Bepnanckoro
MOSIBMJIACh U €lle OJHa HOBas cepa HAyUYHBIX UHTEPECOB. ITO — UC-
cled0BaHUs B 00JIACTH UCTOPUM HAy4YHBIX 3HaHUU. “MHTEpec Kk ucto-
pur Hayku He ObUT ciydaeH. OH ObLT MOATOTOBJIEH, C OHOW CTOPOHBI,
YCJIOBUSMHU CEMEHHOI0 BOCIUTAHUS (BJIMSHUE, IJIaBHBIM 00pa3oM, CO
CTOPOHBI OTIAa) U PAHHUMH, €Ill€ B THMHA3UYE€CKHUE TOJbl, PA3MBbIIILIC-
HUssMU BepHajackoro Haj mpoOieMaMu COLMATbHONW HCTOPUM H, C
Ipyroi — riiyO0OKO MeHETMYECKUM IOJXO0JIOM K OOBEKTY HCCIIEeI0Ba-
HUSI, CTOJIb TPOYHO MPUBUTOMY HAYMHAIONIEMY YUYEHOMY B CTyJCHYE-
CkHe Tonpl. ... HeoxumanHo njs cebsi, BepHaackuii ¢ HEKOTOPHIM
yAUBIICHUEM OOHAPYKUBAET, KAKOE OTPOMHOE 3HAYCHHE B CTAHOBJIE-
HUM ¥ DBOJIIOLMM “O€3TMKUX~ UMEET CYyry0o “JUYHOCTHBIN 3JIEMEHT
— YYEHBIN C €r0 UHTEPECAMU U CTPACTAMHU, YUEHBIA — JUTS CBOEU HE-
pPEIKO BECbMAa MECTPOU U MOJHOM IMPOTUBOPEYMNA UCTOPUUYECKOU DII0-
x" ... OOHapYy>KUBAETCS, UTO MEXJY MCTOPUEH HAYKU U COLUAIBHOU
MCTOPUEN HET HEMPOXOJAWMOM IPOIACTH, TaK KaK B CAMOW JIEUCTBU-
TEJILHOCTH HayKa U OOIIECTBO MPEJCTABISAIOT CBSI3aHHBIE M B3aMMO-
TEHUCTBYIOIMKE MEXKIYy COOOM CTOPOHBI €IMHON MCTOPHUUYECKON peab-
HOCTH. HO TeM cambIM Cyry00 KOHKPETHbBIC U CHEIMaIbHbIE, Ka3aJ0Ch
Obl, MPOOJIEMBI, MOCKOJIBLKY OHHU PAaCCMATPUBAINCHL BO BPEMEHHOM
paspese, 3aKOHOMEPHO TpaHCPOPMHUPOBAIMCH B CO3HaHUM BepHan-
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CKOro B Oojiee oOIIue mpoOJIeMbl CMEHSIEMOCTH M, OJIHOBPEMEHHO,
MPEEMCTBEHHOCTH HAYYHBIX MPOOJIeM, TUIIOTE3, TEOPUM, 32 KOTOPHIMU
CTOSITM PEAIbHBIE HWCTOPUYECKUE JIMYHOCTU — YYEHbIC, KUBIIHE WU
JEWCTBOBABIINE B pPeajlbHOM MUCTOPUUECKON oOcTaHOBKE... 1 yem 0o-
nee yriyossuics BepHaackuii B HICTOPHIO TOTO WJIM MHOTO BOMPOCA, ...
TE€M BCE B OOJbIIEH CTENEHU NMPEEeMCTBEHHOCTh U CMEHSIEMOCTh UeH
npejicTaBaia rnepel HUM Kak MPeeMCTBEHHOCTh U CMEHSIEMOCTh MOKO-
JICHUW U TEM BCE OCTPee U TIIy0Ke BOCIIPUHUMAIT OH €05, KaK Majyio
YaCTHUIy TOIO TapMOHHMYHOTO, Pa3BEPTHIBAIOIIEIOCS BO BPEMEHU Be-
JUKOTO M MPEKPacHOIo IEJI0ro, KoTopoe Ha3biBaetcsi Haykoit” (Mo-
yanos, 1988, c. 74 —75).

To, yro B.W. BepHaackuii He moexan B TPOIIUKHU, a octalics B Ile-
TepOypPrcKOM YHUBEPCUTETE U HAdall 3aHUMAThCS KpUcTaILiorpadueit
U MUHepasioruen, oo Ayt Hayku u UenoBeuecTBa — BeMKoe 6:1aro.
OH miar 3a marom, B TE€YeHHUE 0OJiee YeM COpOKa JIET, MOCTEIEHHO
MOJHUMAJICSI B CBOMX HCCJICOBAHUSIX OT MPOCTHIX €CTECTBEHHBIX TEJ
K BBICOKOOPTIaHM30BaHHBIM. B CBOMX HcCCIlIeIOBaHUAX OH MPOIIEN BCE
YPOBHU OPraHU30BAHHOCTH €CTECTBEHHBIX Teid. MIMEHHO 3TO MO3BO-
JUJI0O €My, B KOHIIE KOHIIOB, BCECTOPOHHE pa3BUTh ydeHHE O Ouoche-
pe. Ha puc. 2.1 mnpuBeneHa cxema pa3BUTHS HAy4dHbIX HJIEH
B.U. Bepnaackoro. Ota cxema Obiia cocraBieHa K.II. diopeHckum
(AkcenoB, Heamonurtanckas, 1988, c. 236). OHa paer HarIsgHOe
MPEJCTABICHUE O TOM, KaK MOCIIEIOBATEIBHO B CBOUX HCCIIEAOBAHMIX
B.W. BepHajackuii nepexoams OT MNPOCTEHIINX €CTECTBEHHBIX TeEIl
(kpucTajyla 1 MUHEpaJia) K Bce Oojiee CIOXKHBIM (TOpHas Mopoja) u
nanee K onocdepe. MccnenoBanus KpUCTalIOB 1 MUHEPAJIOB C XUMHU-
YECKOM TOUKHU 3PEHMS MPHUBEJIM €r0 K T'€OXMMHHU U K OUOTr€OXUMUH.
Munepaniorus o0oraTujia €ro 3HaKOMCTBOM C TakuM (PEHOMEHOM
IpUPOJbL, KaK NapareHe3snc MuHepanoB. [laparenesuc — 3To coBMmecT-
HOE HAaXOXJCHHE MPUPOJHBIX TEJ, HE CBsI3aHHBIX reHeTudecku. (O0-
pamiaeM Baille BHHMaHWE, 4YTO JTO HE TMpsMas MOPUIUHHO-
CJIEZICTBEHHAs CBs3b, & ONIOCPEJOBAHHAS).

Ha stoM mytu Bce ero paboThl 0OOBEIUHSAET MSATh OCHOBOIIOJA-
TarIIUX UIIEH.

Ilepeasa — enunenne ¢ Kocmocom. bruocdepa kak ecTecTBEHHOE
TEJIO TIJIAaHETApPHOW Pa3MEPHOCTH HAXOJMTCS O] HEMOCPEICTBEHHBIM
1 BCeCTOpOHHUM Bo3aerctBueM Kocmoca. [lonsATs mporeccsl, mpouc-
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XOJISIIUE B HEW, MOYKHO TOJIBKO YUYUTBHIBAS 3TO BO3aeucTBUE. IMEHHO
yepes onocdepy pacmpocTpansercs BosaeictBue Kocmoca Ha Bee ec-
TECTBEHHBIC TeJla, ciararomue ee. B cBoro ouepens u cama 6uocdepa
OKa3bIBAE€T TAaKOE€ K€ BIMSIHHME HA €CTCCTBEHHBIC TeJIa, BXOJAIIHNE B €€
COCTaB.

Bmopaa — aroMuCTUYECKUN TOAXOJ, JIEKAIUNA B OCHOBE XUMH-
YECKOr0 aHajan3a CTPOCHHUS BEIIECTBA. XMMHU3M TECHO IMEPEILICTACTCA
C KOCMM3MOM B Takux IMOHATHAX, KoTopblie B. . BepHaackuii mupo-
KO HMCIIOJIB30BaJl B CBOMX pab0TaX — KOCMOXUMHUSI, TE€OXUMHUSI, OMOT€0-
XUMUSL.
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KOCMOC

—
HOOCOEPA

B EOCOERA

buoreoxumus

MNAHETA

Papvoreonorus

[MOPOCOEPA
JIMTOCOEPA
XVIBOE BELJECTBO

BPEMA SHEPMUA

Puc. 2.1. Pazeumue nayunvix uoeui B.U. Bepnaockozo
no K.Il. @nopenckomy (u3 knueu I'.Il. Axcenosa,
B.C. Heanonumanckoii, 1988)

% 36 R



2. Hcmopus 603HUKHOGEHUA YUeHUA 0 Ouocghepe

Tpembsa — ABNCHUS CUMMETPHUH, T. €. 3aKOHbI KOMITO3UIINU €CTeE-
CTBEHHBIX TE€J HU3IIETO paHra B Teja 0oJjiee BICOKOTO YPOBHS opra-
Huzanuu. ['my0okoe MpOHUKHOBEHHE B sBICHUS cumMmeTrpun y B. H.
Bepnajckoro nanu ero 3aHsaTvs Kpuctamuiorpadueil 1 3HaKOMCTBO C
paboramu II. Kropu. [TousTh opMy €CTECTBEHHBIX TEJl pa3HOM pas-
MEPHOCTH 0€3 TaKOTO SIBJICHUS, KAK CUMMETPHSI, HEBO3MOXKHO.

Uemeepman — XUBOE BEIIECTBO UIPACT BAXHEUIIYIO POJIb B
noAAcp)KaHNU OMOTEOXMMHUUECKUX PaBHOBECHH B Onocdepe.

ITamaa — Hay4yHas MBICIb KaK IUIAaHETHOE siBieHue. K atoil umee
B.U. BepHajackoro npuseiii bpaTcTBO U 3aHATHS UCTOPUEN HAYKH, a
TAaK)K€ Ta HPABCTBEHHAsA KOOPAMHATA BCEU €TO NEATEIbHOCTH, KOTOPas
chopMupoBaiach TOJ BIUSHUEM CEMEHHOIO BOCHUTAHHUS U OKpY-
YAaBIIEH €r0 COMOKYIBTYPHOU Cpelbl. JTa UJIesl, B KOHEYHOM CUETE,
cTajla BaKHEWIIIeH JJi1 OHMMaHUs Tpoiiecca nepexona ouocdeps! B
Hoocdepy. us B. 1. Bepnaackoro B ucropuu pasButus Ouochepsl
JIBE€ TOYKHA WMEIW MPUHIMIINAIBHENIIECE 3HAYCHUE. DTO MOMEHT MO-
SABJICHUSI HA HAIIEW IUIAHETE KMBOTO BEIIECTBA KOTOPBIA 3HAMEHYET
Hayajao CTaHOBJIEHUsA Ouocdepbl, U TOT MOMEHT, KOT/ila B pe3yjbTare
SBOJIFOIIMM KUBOTO BEIIECTBA, BO3HHUKJIA HAYYHAsl MBICIIb, CTABIIAS C
T€YEHHEM BPEMEHH IUIAHETHBIM SIBIICHUEM. CJI0)KHOE MEPEIUIETEHUE U
B3aMMOBIIMSIHUE MEPEYUCICHHBIX BBIIIEC WJIEN, U TO, YTO B CBOUX HC-
cinenoBanusax B.M. BepHaackuil mporen, HE NPONyCKas HA OJHOM
CTYNIEHbKH, BECh MYTh OT MPOCTEUIINX ECTECTBEHHBIX TEI K TAKOMY
CJIOKHEHIIeMy o0pa3oBaHMIO, Kak Ouocdepa, U MO3BOJIUIO €My CO3-
JlaTh CBOE€ YUYCHHUE O HEW. DTO YUEHUE HAMOJIHUIO HOBBIM COJICPKAHH-
eM Mojienib Kocmoca A. I'ymOombpaTa (B BUAE ABYX KOHYCOB).

OnbIT OPraHU3aIMOHHON JEATeIHbHOCTH, TTOTYUYEHHBIN B 0OIIECT-
BEHHOM M IMOJUTHYECKOM pabore Ha pyodexe XIX m XX BEKoB,
B.W. Bepnaackuii  OiecTsile HMCIOIL3YeT B CBOSH  Hay4HO-
OpraHU3alMOHHON AeATenbHOCTH. OHa HaunHaeTcsa B 1892 r. ¢ Takoro
CKPOMHOI'0 IO BHAY JI€Jia, KAK OPraHU3alus MUHEPATOTHYECKOTO Ka-
ounera nmpu MockoBcKOM yHUBepcuTeTe. Ee pacuBeT mpuxoauTcs Ha
rociaequue 35 et ku3Hu. TaOiwmma 2.1, coctaBiaeHHas MO JaHHBIM
B.C. Heanonuranckoit u b.JI. JInukoBa, gaet npeacTaBiieHUE JUIIb O
€ro NpsAMbIX HWHUIHMATUBAX. TaKOW BIEYATISIIOIIAM pE3yJIbTaT —
2’7 Hay4HBIX OpraHM3alMi, K co3gaHuio KoTtopeix B.M. BepHanckwii
MPWIOKUT PYKY, OOBSICHSETCS MPOCTO — BCE OHU CO3/IABATHCH IS
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cbopa IMIUPUYECKOTO0 MaTepuaia U pPa3padOTKH OTACIbHBIX YacTeu
ero yueHnus o omocdepe. apiMu ciioBamu, ero padbora HaJl yICHHUEM O
onocdepe HEImoCpPeACTBEHHO TPOJI0JDKAIach U MepeTeKala B ero Ha-
YIHO-OpPTraHU3aMHOHHON JeITeIbHOCTH, (yHAAMEHTOM KOTOPOH OBLIO

ATO YUCHHE.
Tabnuua 2.1

Pe3yrvmamut HayuHo-0p2aHu3ayuOHHOU Ppadomvl

u nHayunwvix ucciaeoosanuii B.H. Bepnaockozo
(coctaBnena o ganubeIM B.C. Heanonuranckoii u b.JI. JImukosa
u3 pabotsl I'.I1. Akcenosa, B.C. Heanonuranckoi, 1988)

PesynbraTel PesynbraTel
HAy4HO-OPTaHU3AIMOHHON pabOThI HayYHBIX UCCIICTOBAHUN

Kocmoc

MeteopuTHslii oTnen Munepanoruueckoro u | Mereoputuka 8* (1,3%*%*)
reojornyeckoro mysest AH 1921 r.

Hoocdepa
Komuccust no munepanbabeiM Bogam 1940 r. [Ty6nunucruka 82 (13,4%)
Komuccus no uccnenoanuto, ucnonb3oanuio | Opranuszanus Hayku 42 (6,9%)
U OXpaHe MOA3EMHBIX BOJ, Uctopus nayku 68 (11,1%)
1938 r. dunocodckre BOMPOCH
NHCTUTYT HCTOpUM HAyKU U TeXHUKH 1932 r. ectectBo3Hanus 19 (3,1%)
Coger 1o npousBoauTeNbHbIM criiaM 1930 r. -
Komuccust mo uctopuu 3Hanuit 1926 r. Bcero 211 (34,5%)

VYkpaunckas AH 1918 r.
Komuccus nmo u3ydeHuro IpoOU3BOIUTEIBHBIX
cui Poccum 1915 1.

Buocdepa (Onoreoxumust)

buoreoxumuyeckass nmadopatopuss AH CCCP | buocdepa u Hoochepa 28 (4,6%)
1928 r. buoreoxumMusg U XKMBOE BENIECTBO
Otnen xxuBoro BeniectBa KEIIC 1921 r. 61 (10%)

Bcero 89 (14,6%)

Iliianera (paamoreoJiorus)

Komuccus mo npo6ieme ypana 1940 r. Paguoreosoruss u  paJUOaKTHB-
MextyHapoiHasi KOMUCCHUS IO ompezaeneHuto | Hoctb 35 (5,8%)

I€OJIOTUYECKOTO BpEeMEHU paauoakTuBHbIMU | M30Tonusd 5 (0,8%)

Mmetomamu 1937 r.
Komuccns no uzydenuro u3oromnos 1939 r. Bcero 40 (6,6%)
Komuccus no tsoxenon Bone 1934 r.
['ocynapCTBEHHBIN pagueBbii HHCTUTYT 1921 T.
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Paguonornueckas naboparopus 1911 r.
PanueBas skcnennums 1911 r.

3emHasi kopa (reoXumus)

Jlabopatopust reoxumuueckux mnpodiem 1943

T. I'eoxumus u reonorust 79 (12,9%)
Komuccuss mo cmnektpockonuu 3eMHOM Kopbl | ['mapoxumus 18 (2,9%)

1932 r. [TouBoBenenue 15 (2,5%)
['unporeonornueckuit UHCTUTYT 1918 T.

[TouBenHbIit HHCTUTYT 1918 T. Bcero 112 (18,3%)

[InaTtuHOBBIN UHCTUTYT 1918 T.
NHCTUTYT  QU3BHKO-XMMHUYECKOTO  aHalu3a
1917 1.

Kpucraniasl (kpucraiorpagus) 1 MUHEpPaJbl (MUHEPAJIOTr M)

MuHepanoruueckoe otneneHue reojgorunyecko- | Munepanorus 89 (14,6%)
ro my3ess AH 1912 1. Kpucrannorpadus 62 (10,1%)
Mumnepanoruueckuii kabuner MI'Y 1892 r.

Bcero 112 (24,7%)

* Yucno myonukanui, **% ot ob1iero uncia myOaukaui

Ho, xkpome Bcero 3Toro, ObUTH ellle TPU BaKHEHIITUX MOMEHTA,
KOTOpBbIE CIIOCOOCTBOBAJIM CO3AaHUI0 ydyeHus o Ouochepe. Ha Hux
oOparwiia BHUMaHue Aoub Bragumupa MBanosuua H.B. Bepuanckas-
Tonns (2000). «Y Hero ObUIO TIIyOOKOE OJIATOTOBEHHUE U OEPEKHOCTH
K )KUBOTHBIM. ... OH Tak 100 BCE )KUBOE — 3BEpEH, IIBETHI, JIEC, KO-
BbLJIb, CTEINH, HEOO U 3BE3/Ibl. ... OH MOCTOSHHO y4YWJI MEHS JIOOUTH U
OBITH OCTOPOKHOM CO BCeM KUBBIM» (C. 158 — 159). «Ipy3bst ObUH U3
BbparctBa ... 9TO OBUI TPOMAIHBIA MUpP, CBA3aHHBIA B3aUMHOW BEpOH,
JT1000BBIO M YYBCTB OTBETCTBEHHOCTH Mepen ku3Hbio» (. 154). «Ona
(Hartanbst EropoBHa, xena Bnagumupa MBanoBuua. — b5.B.I1., O.B.F.)
ObLJIa €ro T€HUEM, €ro XPaHUTEJIEM U €r0 COBECThIO U C YBIICUCHUEM
pasjaensiia ero BaIoxHoBeHHE. ... OHa ObLIa COBEPIICHHO HEOOBIKHO-
BEHHAs >KCHIIMHA, TPOMAJHON CWJIBI JyXa U JOOBH, YEM MOJbIIE 5
KUBY, TEM Oo0Jiee MMOHUMAIO €€ POJIb B UX KU3HMU. ... BCE €r0 KHUTHU TIe-
yaTajga U MepeBOAWIa MaMa — BCE €ro padOThl MPOXOIUIN Yepe3 ee
pykm» (c. 160).

Wtak, uctopus co3gaHus ydyeHus o ouocdepe moaBOAUT K MbIC-
JI, 4TO 3TO YYEHHUE — 3aKOHOMEPHBIN MPOIYKT TOW COUUOKYIbTYPHOU
cpensl, koTopas copmupoanack B Poccun B XIX u Hayane XX Beka.
B cBowo ouepens 3Ta COLUMOKYJIBTYpHasi cpelia €CTh 3aKOHOMEPHBIN
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pe3yabTAaT UCTOPUUECKOTO PA3BUTHA HAIIETO Hapoaa. B Hempax stou
COIMOKYJIbTYPHOM Cpelbl BBIKPUCTALUIM30BAIINCH CEMEWHBIEC TPAJIH-
unu BepHasickux u TO OKpyxeHue mononoro Bragumupa BanoBuua,
KOTOPOE€ MOMOTIJIO €My PEaqn30BaTh MOTEHIIMAJIBHBIE BO3MOKHOCTH,
3aJI0KEHHBbIE ceMbeil. OHaKO ATO OBLJIO HE MACCUBHOE CJICIOBAHUE
ceMeHbIM TpamunusM. [IpuBeneHHble (PakThl HATVISIAHO ITOKA3aliH,
kak B.M. Bepnajackuii cBoeil  OOIIECTBEHHOW W  HAy4HO-
OpraHU3aIlMOHHON JEATEeIbHOCThI0 aKTUBHO MPE0oOpa3OBBIBAT OKPY-
MKAIOIIYI0 €ro Cpelly, pa3BUBas BCE Jydlliee, YTO ObLJIO UM BOCIPUHS-
TO.

Ecnaun monmoritk k paboram B.U. Bepuanckoro mo 6mocdepe 20 —
30-x TO0OB € IMO3ULMKA COBPEMEHHOIO YPOBHSI 3HAHUM, TO MOYKHO
CKa3aTh, YTO HET Y HETO HHUKAKOrO MOJHOTO HW3J0KEHHS YUYECHUS O
ounocdepe. Tak, oTAeIbHBIE MBICITH, HAOpOocKU. Ho ero renuii kak pas
Y 3aKJIIOYAJICS B TOM, YTO OH CMOT HapUCOBaTh LEJIOCTHYIO KapTHUHY,
UCXOS U3 3TUX OTPHIBOUHBIX MaTEPUATIOB, KOTOPBIE CyMell coOpaTh K
cepeaune 20-x rooB. BeIaBuI Ha HE Oeble MATHA W MOCTaBUII HC-
CIEJIOBAHUSI B COBEPUICHHO HOBBIX HampaBiieHUsX. st 3Toro emy
MPUIIOCH OpraHu30Bath 27 (!) HOBBIX Pa3WYHBIX HAYUYHBIX YUPEK-
neHuit (cm. tabm. 2.1). Bee aTo mokasweiBaeT, uro B.M. Bepnaackuii
T€HUAJIBHO OCYILECTBUJI CUCTEMHBIA CUHTE3 OTPOMHOI0 (haKTUUYECKO-
ro Marepuaia, HaKOIUIEHHOTO HayKoW. B TO Bpems CUCTEMHBIX Ipel-
cTaBJicHUH ermie He Obut0. OHM B Havasle XX BeKa, Kak OyJIeT Mmokasa-
HO Jajee, €Ile TOJIbKO 3apoKAaluCh, U Hay4dHas MBICIbL €lle Oblia
JlaJieKa OT TAKUX 3MOXAJIbHBIX OTKPBITUN, KAK CHHEPIETUKA U TEOPUS
camoopranuzainuu. Bce 3To mosiBuTCs B Hayke yepe3 S0 jer mocie
cMmeptH yuyeHoro. ITopaxaer to, kak B.M. BepHajuckuil B cBOeEM yuye-
HUM 0 Ouocdepe He TOJBKO J1aJl HOBYIO HAyYHYIO KapTUHY MHUpa, HO U
MPEBOCXUTHII MHOTHE OTKPBITHS, KOTOphIE OyAYT CAeNaHbl TOJBKO K
KOHIly XX Beka.

Cemunap 2.1

Bomnpocs! auist 00Cyx1eHust
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2. Hcmopus 603HUKHOGEHUA YUeHUA 0 Ouocghepe

1. MUcTtopusi BOBHMKHOBEHUS TE€pMHHA «Ouocdepa» B KOHTEKCTE
VUCTOPUU €CTECTBO3HAHUS B LIEIIOM.

2. IlyTh cTaHOBJIEHUSA MOHATUA «OHOC]epay, poiab TCOJIOTHH.

3. JIugnocte A. I'ymOonbra. B yem Brl BuauTe Hanboliee cyiie-
CTBEHHBIC MOMEHTHI €ro paboThl «Kocmocy»?

4. O0bsicHuTe, Kak Bbl MmoHMMaeTe KOHYCOOOpa3HYIO MOJEIb
Kocmoca o A. ['ym0onbary.

5.K Kkakomy TmepHojy €CTECTBO3HAHHS OTHOCSTCS PabOTHI
K.b. Jlamapka, 3. 31occa, A. ['ymbonbara?

Jluteparypa

3ab0emuH .M., 1988.

Cemunap 2.2

Bomnpocs! auist 00CyxaeHust

1. Kakue HaOmoneHuss ¥ COOCTBEHHBIE pE3YyJbTaThl MOJBEIU
B.W. Bepnazackoro k yueHuro o omocdepe?

2. Posib COLMOKYJBTYPHOR cpefpl B (POPMHUPOBAHUM JTUYHOCTH
B.W. Bepnanckoro.

3. Otnuuue «o6mochep» Jlamapka, 3rocca, «iedbercchepr» [y-
oosbaTa ot «Onocdeps» B yuenuu B.M. Bepnajackoro.

4. OcHoBornonararmmue uaeu Bepaaackoro.

Jloxkjaabl

1. Hexotoprie momenThl O6uorpaduu B.M. Bepnaackoro B aet-
CKME€ M IOHOIIECKUE TO/bl, CIIOCOOCTBOBABIIME CTAHOBJICHHUIO €TO
JMYHOCTHU €CTECTBOUCIIBITATENS.

2. Hayunas wmbicip B CaHkT-lIleTepOyprckoM YHHUBEPCUTETE B
koHle XIX Beka. Poip yuurenen B CTAaHOBIIEHUM JIMYHOCTH YYEHOTO-
ecrectBoucnbiTaresisi B.M. Bepnaackoro.

3. Ponp crymendeckoro bparcTtBa B CTAaHOBJIEHUH JIMYHOCTH
B.W. BepHaackoro kak oOIIECTBEHHO-MIOJUTHYECKOTO ACATENS U Ty-
MAHUCTA.

Jluteparypa

4] R



IHloapkoe b.B., Babanazaposa O.B. Yuenue o 6uocghepe u nepexooe ee 6 noocghepy

AxcenoB I'.I1.,1988 a, 6; AxcenoB I.Il., Heamoimranckas B.C.,
1988; Bepuanckuii B.1., 1960, 1988 a, 6; Mouanos 1.1., 1982; ®o-
penckuit K.I1., 2000.
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3. CBegeHMsS O CMCTEMHOM
aHaJIn3e U CMHepreTukKe

Cucmemoti sensemcs mo, 4mo msl XOmum

paccmampusams Kak CUCIEM).
B. I'eitnc

Cucmema ecmuv popma npedcmasnerus
npeomema Hay4Ho20 NO3HAHUSL.
E.b. Acowmkoea, b.B. Axnuounckuii

Kapmuna mupa, pucyemas xnaccuueckum
DPA3YMOM, — MO MUP, HCECMKO CEA3AHHBIU
NPUYUHHO-CIE0CMBEHHBIMU CEA3AMU. ..
Cunepeemuxa yyum suoems Mup no-opy2omy...
Ona demoHcmpupyem HaM, KAKum 00pa3om

U noYeMy Xaoc Modicem GblCHLYNAms

8 Kauecmee co3uoarouje2o Havaida,
KOHCMPYKMUBHO20 MEXAHUSMA I80I0YUL,

KaK U3 Xxaoca cobcmeeHHbIMU CULAMU

MOdIcem pa3eumvCs HO8ASL OPSAHUZAYUSL.
E.U. Knazes, C.I1. Kyporomos

Bepnanckuii B yueHun o omocdepe mpeBOCXUTHII MHOTHE OT-
KPBITUSI BTOPOW TOJIOBUHBI XX CTOJETHA. 3aJI0JT0 10 CO3JaHus 00-
HIEH TEOPUU CUCTEM M TOSIBIICHUS HAYKM CHHEPTETUKH OH, OCYILECT-
BUB CHCTEMHBIA aHAIU3 OTPOMHOr0 (HaKTHUUECKOro Marepuajia M3
pa3HbIX OoO0JacTed 3HaHWM, Jajd BCECTOPOHHEE omucaHue Ouocdepsl
KaK OTKPBITOM, JUHAMUYHOW, HEPABHOBECHOM, HEJIMHEMHON CUCTEMBI.
B HacTosiiiee BpeMsi BOCHpUHUMATh yYeHUuEe 0 Ouocdepe Mbl JOIKHBI
C MO3UIMH COBPEMEHHOM OO0IIel TEOpUMn CUCTEM U cuHepreTuku. Io-
ATOMY HWKE€ KPaTKO MOSICHEHBI Y3JIOBBIE MOMEHTHI OOIIEH TEOopUH
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CUCTEM U CUHEPIreTHUKHU, KOTOPBIE UCIOIb30BaHbI MIPU U3JIOKEHUU OC-
HOB y4eHHUs 0 Onocdepe.

[Tonstue "cucrema" ¢ cepenuabl XX BeKa CTAlO0 OAHUM M3 KO-
YeBbIX MOHATHI B Hayke U punocoduu. Ceilyac B caMbIX pa3HbBIX HUC-
CI€AOBAHUSIX IIMPOKO MCIOIB3YIOTCS CHUCTEMHBIM M CUCTEMHO-
CTPYKTYpHBIN noaxoabl. [Tonsatus "cucrema', "'CHCTEMHBIN U CUCTEM-
HO-CTPYKTYPHBIN MOAXOAbI" — 3TO pa3paOOTaHHBIE YEITOBEKOM METO-
Il aHanu3a U O0O0OIIEHUS PEe3yIbTAaTOB HcCCIenoBaHusI. JT0 (opma
MpEJCTaBICHUS 3HAHUU O JEeUCTBUTEIbHOCTH. KoHeuHas 1enb momiy-
YEHUsI JIIOOBIX 3HAHUI — MOCTPOCHUE HOBOM JEATEIBHOCTH YEJIOBEKA.
D¢ dheKkTUBHOCTD OyAyIIeil AesITeIbHOCTH 3aBUCUT HE TOJIBKO OT IOJI-
HOTBI HAIllMX 3HAHWI, HO U OT TOr0, B Kakoil ¢opme IpeCTaBICHBI
OoJsbiiie MaccuBbl MHGopManuu. OHM JOJKHA OBITh HArJSiIHBI U
yAOOHBI JJIsI IOJIb30BaHUA.

[lepBbie OMNBITHI MPUMEHEHHUS CHUCTEMHOTrO IMOJXO0Ja OKa3aIUCh
BEChbMa IUI0JIOTBOPHBIMU. [103TOMY, MCXO/s U3 MOJYYEHHBIX PE3YJib-
TaTOB, HAYaJIM CTPOUTH OOIIYI0 TEOPUIO CHCTEM, KOTOpas K HACTOs-
IieMy BpeMEHU BKIIIO4aeT okojo 40 Oonbmmx pazaenon. OOimas teo-
pHsl CUCTEM YCIEIIHO TPUMEHSIETCS B CAMBIX Pa3HBIX OTPACISIX HAYKHU
U TexXHUKH, priocopuu u kyaprype. be3 Hee He 00XOaUTCSI HU OJTHO
cephe3HOe Hay4yHoe ucciegoBanue. OHa MIUPOKO UCIHOJIb3YETCs MpHU
PELICHUH MPAaKTUYECKUX 3a7ad B CaMbIX pa3HbIX cepax Halleu Ku3-
HU, B YACTHOCTU B SKOHOMMKE U COI[MOJIOTUH.

CunHepreTuka — HOBOE MEXIUCIUIUIMHAPHOE HAYYHOE HarpaBJie-
HUE CUCTEMHBIX nccienoBannii. OHO ¢ KoHIIa XX BEKa BOLLIO BO BCE
TpaaulIMOHHBIE cdepbl 3HaHuM: puinocoduro, GU3UKYy, XUMHIO, OHO-
JIOTHIO, TICUXOJIOTHIO, TEOJIOTHIO, Teorpaduio, SKOHOMHUKY, COLMOJIO-
rut0. B 3TUX Haykax cTajiyd u3ydaTb OTKPBIThbIC, HEIIMHEHHbIC, HEPAB-
HOBECHbIE cucTeMbl. Ho manbma mnepBeHCTBa OOOOIIEHHS C ATUX
MO3UIMKA  OrPOMHOTO  (DaKTUUECKOro MaTepuajiga IPUHAIJICIKUT
B.U. BepHaackomy.

Kparkue cBeeHust 0 cucremMax

Hcmopus uzyuenus. Pa3Butue B3ri410B O CUCTEME UMEET JJIUH-
HYIO0 UCTOPUIO: C aHTUYHOCTHU U JI0 HAIIMX JHEW. B mepeBoze ¢ rpeue-
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3. Ceeoenus o cucmemnom ananusze u CUHepzemuke

CKOT'O SI3bIKa CJIOBO CUCHeMa O3HAYACT II€JI0€, COCTABICHHOE U3 Yac-
Tei. ITO CBUJIETENBCTBYET O TOM, YTO MEPBOE, YTO HAYUUIIUCH JI€IIATh,
— 3TO BBIACIATh B HEKOTOPOU IIEJTOCTHOCTH COCTABJISIOIINE 3JIEMEHTHI.
[IpuMepoM MOXKET CIIY>KUTh CUCTEMATHKA >KUBBIX OPTraHU3MOB, MpPE]-
noxxenHast B XVIII Beke K. Jlunneem. [Ipumepom Takke MOKET OBITh
Hama ConHe4yHas cucTeMa, cocrosimias u3 CojHIla U TUiaHeT, oopa-
HIAaroIMuUXcs BOKpyr Hero. Co BTopou mojoBuHbI XIX Beka MoHATHE
CUCTEMBI BCE IIMPE HAYMHAET MIPUMEHSATHCS BO MHOTUX €CTECTBEHHBIX
Haykax: B Ouonoruu (Y. HdapBunH u ap.), ¢uszuke (A. DUHITEHH U
np.), reosioruu (B.B. JokyudaeB), kpucramiorpadpuu (E.C. degopon).

CucTeMHBIEC UCCIEIOBaHUS 00BEIUHSIOT B ceO€ 1Ba HAIIPaBICHHS
— aHanu3 u cuHTte3 (00001IeHne). B pa3zHoe BpeMs 0T/1aBajioch Mpe-
MOYTeHUEe OAHOMY W3 HUX. B npeBHei ['pennu mpeobrianano Hepac-
YWICHEHHOE 3HAHWE: TIPUPOJIa paccMaTpUBaiach B 0OIIEM, KaK €TMHOE
nenoe. CBsI3U MEXy SIBACHUSIMU PUPOJIbl HE aHATU3UPOBAIUCH, OHU
cosepranrchk. B Cpegnue Beka, npu npeodiiajaHuu MeTahu3n4ecKoro
croco0a MBIIIICHUS], aHAJIU3 CTal IpeolagaTh HajJ CUHTE30M. B Te
BpEMEHa TOCHOJCTBOBAIO CTPEMJICHUE PACUICHUTh MPUPOJY Ha €e
OT/ICJIbHBIE YaCTU U YTIyOJICHHO M3Yy4YaTh KXKIYIO U3 ITUX YacCTeW,
Kak Obl pa3joXHUTh €€ MO OTACIBHBIM IMoJioukamM. B gacTHOCTH Bce
rIy0Ke ucclieloBaTh BHYTPEHHEE CTPOCHHUE JKUBBIX OPraHU3MOB, UX
aHaTOMHIO U (u3uosioruto. Bee 3T0 mpenonpenenuno T€ WCHOJUH-
CKHE YCIEXHU, KOTOpbhle ObUIM JOCTUTHYTHI B MO3HAHWUU MPUPOJHI 32
nocjeaHue 4yeTeipecta Jier. Ho 3ToT cnoco0 uccienoBaHusi, Opu Ko-
TOPOM BCE BHUMAaHHE YJCISIETCS aHaIu3y, NPUBWUI HCCIEA0BATEISAM
MPUBBIYKY PacCMaTPUBATh TEJIa U MPOIIECCH BHE UX CBSI3H MEXIY CO-
001, BHE UX M3MEHUYMUBOCTHU (B HEMOJBUXHOM COCTOSIHUU, KaK BEUHO
HEU3MEHHBIE, HE KUBbIC, & MEPTBbIC Tena). CaMu ucciieoBaTeNu, Ko-
TOPBIX TOT/a Ha3bIBaIU MeTadu3UKaMH, OIIYIIAIN HE3aBEPIIEHHOCTh
aHAJIMTUYECKOTO0 3HAHMS, BUJIEIHW BO3MOXHOCTb U HEOOXOJAMMOCTH
CUHTE3a, HO CUUTAIMU €r0 JEATeIbHOCTHIO TOIO YMa, KOTOPBI HE UMeE-
€T OTHOIIICHUS K Mpupoje. MiIMeHHO MPOTHUB TaKOr0 OJTHOOOKOTO MpH-
MEHECHHUS aHAJIUTUYECKOTO CIoco0a IMO3HAHUS JACHCTBUTEIBHOCTH U
BoccTaBai A. ['ymMOompAT (CM. BEITIE).

B Hauane XX Beka, KaKk Mbl YK€ TOBOPHWJIH, MPOU30LILTIA CMEHA
HAay4YHOUW KapTUHBI Mupa. B pe3ynbrare Hayanu Bce OOJibllle BHHMA-
HUS YAENATh HE TOJBKO aHAIU3y, HO U CUHTE3y. IMEHHO B 3TO BpeMs
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ObLIa cliesiaHa mepBasi MOMNbITKA co3AaHus oOuei Teopun cucteM. Ee
NpEeaNpUHsUT Ham cooTedecTBeHHUK A.A. bormanos. Ilo o6pa3zoBa-
HUIO OH OBbUI MEIWKOM, HO YBJICUEHHO 3aHUMAJICS M (uiaocoduei,
CO3/1aJl CBOIO TEOPHUIO SMIIUPUOMOHU3M, KOTOPYIO PE3KO U COBEPIILICH-
HO HeoOocHOBaHHO KpuTukoBai B.W. Jlenun B cBoeit paborte "Mare-
puamusM W sMmoupuokputuiusm".  IlepBelii TOM  KHUTH
A.A. bornanoBa "Tekronorusi. BeceoOmias opranuzanmonHas Hayka'
Bbimien B 1911 r., a nocneanuid, Tpetuit TomM — B 1925 r. CinoBo "tek-
tonorus" cocraBHoe. Ha 5aTMHCKOM S3bIKE t€XO O3HAYaeT CETh,
TKaHb, T.€. IEJIOCTHOCTh, COCTOSAIIAS U3 OTAECIbHBIX HUTEH, a JIOTOC —
Hayka. B Hauane XX Beka ero Tpya He ObUI MOHAT U OLEHEH IO JI0C-
TOMHCTBY. DTO MPOU3O0ILIO TOTOMY, YTO Y HAaC B CTPAHE OH 3aMaTdyu-
BaJics, u3-3a kputuku B.W. Jlenuna. Cnoycts 70 net, B 90-e roasr XX
BeKa, paboThl A.A. borgaHoBa MpuUBJIEKIN K ce0€ MPUCTATbHOE BHU-
manue. B 1995 r. B YHuBepcurere BocToOuHOM AHIIIMM COCTOSIACH
crienuraibHas MexayHapoaHas KoHdepeHius «VcToku u pa3BuTHE
OpPraHU3alMOHHON Teopunu B Poccun», MOCBSIIEHHAA TEKTOJIOTUN bo-
raaHoBa. Ha koHdepeHnu ObU10 TOAYEPKHYTO, UTO OH OBLT MEPBBIM,
KTO yTBEpKaal ogooue pu3nuecKkux, OMOJIOTHYeCKUX U COLIMAIbHBIX
3aK0HOB. B Hauane XX Beka Takoe yTBEp:KJACHHUE ObLI0, MITKO TOBO-
psi, OYEHb HE MPHUBBIYHBIM, a B HAIIIEH CTpaHe TOT, KTO BbICKa3aj Ta-
KYI0 «Epech», MOI KECTOKO mnormiatuteea. CnoBom «BceoOmas»
A.A. borianoB nmojgyepKuBal, 4TO OpraHMU3alMOHHAs HayKa OJIMHAKO-
BO MPUTOJIHA JJISI BCEX TUIIOB CUCTEM: HEOPTraHUYECKUX, OUOJIOTHYE-
CKMX, COLHMaIbHBIX. Ero TEKTOJIOrMI0 cedyac paccMaTpUBAIOT Kak
HAayKy O CaMbIX OOIIMX CUCTEMHBIX 3akoHaX. B cucremax A.A. bo-
IJIaHOBA B MEPBYIO OYEPEh UHTEPECOBAIN CBSI3U MEXKTY JIEMEHTaAMU,
Y OH YTBEPXZaJ, YTO CBOWCTBA CUCTEMBI 3aBUCAT OT €€ CTPYKTYPHI U
CBsI3€EM.

Cpenu 37€MEHTOB CHUCTEMBI OH pa3ivyaj JABa TUIMA: OJHU OH Ha-
3BaJl YNPABISAIONIMMU, Apyrue — ymnpasisieMbiMu. Ocoboe BHUMaHUE
OH YJIEJISUT aHAJU3y CBA3U MEXKIY YHPABJISIONIMMUA U yIPaBIIeMbIMU
saneMeHTamMu. A.A. borgaHoB TepBbI BBeNl MOHSATHE "TIpsSMBIE U 00-
patHblie cBA3U" (cM. HUXKE). OH ObLIT NEPBBIM, KTO paccMaTpUBal JIU-
HAMHUKY CUCTEM O]l ICMCTBUEM BHYTPEHHUX W BHEIIHUX CHJI U MEpe-
HEC 3TOT mpueMm B obiiecTBoBefeHUEe. A.A. borgaHoB BBeN MOHSTHE
"Kpu3nuc" npu U3y4YEHUU Pa3BUTHUSI CUCTEM. ITUM TEPMHUHOM OH 000-
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3. Ceeoenus o cucmemnom ananusze u CUHepzemuke

3Hayajl OBICTPYIO MEPECTPOUMKY Bcel cucteMbl. Ceildac 3TO sIBIICHHUE
Ha3bIBAIOT TEPMUHOM «Oudypkarus» (cM. HUxKE). OH MepBbIA MOI-
YEPKHYJ POJIb MOJCIMPOBAHUS WU MAaTEMAaTUKHU MPU PEIICHUU 3ajad,
CBSI3aHHBIX C pa3BUTHeM cucteM. Ceityac 3T0 OOIIECNPU3HAHHBIN Me-
Toa. A.A. bormanoB Obul yBiekaromumcs 4desnoBekoM. OH Tmojaran,
YTO BCEOOIasi OpraHU3al[MOHHAasl HayKa — 3TO ajJibTepHATUBA (PUIIOCO-
¢buu 1 B OyIyIIeM OHA CTAaHET CTEP>KHEM BCEX HAYYHBIX TUCLUIUIUH U
pazyMHoi nearenbHocTH. Ho BCe 3TO B TEKTOJIOTUU PA3TIISIACIHN TOIb-
KO ceidyac, a COBpEMEHHUKH €ro padoTy HE MOHSIIN.

[Tocne peomonuu A.A. bormanoB Bomen B coctaB KommyHH-
CTUYECKON AKaJieMUH, MIPEIojiaBai NOJUTHYECKYI0 SKOHOMUIO. 3aTeM
OH CO3JaJ1 U BO3TJIAaBUJI NEPBBIM B Mupe MHCTUTYT nepenBaHus Kpo-
BM, B KOTOPOM HaydaJl MPOBEPSTh CBOIO TEOPUIO MPUMEHHUTEIHLHO K
KPOBEHOCHOM cucteMe. OQrMH U3 ONBITOB, KOTOPBIM OH IPOBOJWII Ha
ceOe, 3aKOHYUJICS TParudyHoO, OH TOTHO.

BHOBB K CO371aHHIO TEOPpUM CUCTEM BEPHYJIUCH B cepennHe XX
BEKa, KOT/1a BO3HUKJIA HEOOXOJAUMOCTh MOCTPOEHHUS CIIOKHBIX TEXHU-
YECKUX CUCTEM, B OCHOBHOM BOCHHOTO HazHaueHus. biaronaps stomy
CTaJIU BBIACIATHCS IOCTATOYHO OOJBIINE CPEJCTBA, a CIEAOBATEIbHO,
MOABUIIUCH M pe3yibTathl. B 1948 r. Beinuia kuura H. Bunepa "Ku-
oepHetuka". B Heil OCHOBHOE€ BHUMAaHUE YAEISAIOCH BHYTPUCUCTEM-
HBIM CBSI3SIM. DTO MOHATHO, TaK KaK €ro padoThl ObLIN CBS3aHBI C CO-
BEPILICHCTBOBAHUEM CHCTEM CBSI3M. OJTa KHUIa MIHOBEHHO CTalia
oecrcemiepom. IIpuMepHO B ATH K€ TOAbI OOIIYI0 TEOPUIO CHUCTEM
nbITajaCa co3aaTh aBcTpuiickuii omosor JI. bepranandu. Kak ceiiuac
CUUTAIOT, OH OBUI JOCTAaTOYHO XOPOIIO 3HAKOM C paboTamu
A.A. bornaHoBa, U OHM OKa3ajud Ha HETO OIPEICICHHOE BIIUSHHUE.
OcHoBnoit Tpya JI. bepranandu "OOmas teopust cucteM' BbIIIET B
1950 r. B OCHOBYy CBOHMX MOCTPOCHUW OH TMOJIOXKHJI CTPYKTYPHOE
CXOJICTBO 3aKOHOB CTPOCHUS PA3JIUUYHBIX HAYUHBIX TUCIUILUIMH. MHO-
ro HoBoro JI. bepranandu BHeC B MO3HAHUE OTKPHITHIX cucTeM. OH
n3y4dasl 0OMEH CHCTEMBI CO CBOCH BHEIIIHEH CpPEeI0i BEIIECTBOM, dHEP-
ruei u uHdopMaluuen u rnokasal, 4To B OTKPBITON CHUCTEME yCTaHaB-
JIMBAETCA AUHAMHYECKOE paBHOBecue. OHO HaMpaBiI€HO BOMPEKU BTO-
POMY 3aKOHY TEPMOJIMHAMHUKH B CTOPOHY YCJIOXKHEHHSI OpraHu3alluu
3a CUET BBOJIa U3BHE MH(POpPMAIIUU U SHEPTUH.
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[Tocne pador H. Bunepa u JI. bepranandu Bo Bcem Mupe Haua-
nock cucremHoe aprmxenne. B CCCP co3ganu Beecoro3Hblil HayyHO-
UCCIIEA0BATEIBCKU MHCTUTYT CUCTEMHBIX UccienoBannii. C 1968 r. B
HAlllEW CTpaHE€ HaydaJl M3JaBaThCS €XKETOIHBIM METOO0JOTUYECCKUN
cooparK «CHUCTEMHBIE HCCIEAOBAHUS». TaK CUCTEMHBIM MOJIXO[ BO-
1IeJI B apCEHANI BAXKHEUIINX METOJIOB COBPEMEHHOW HAYKHU.

JlanbHENIIee pa3BUTUE TEOPUU CUCTEM CBSI3aHO C MCCIICIOBAHUS-
MU H3BeCTHOro Oemnbruiickoro yuerHoro W.P. Ilpuroxuna, maypeara
HooGenesckoi npemuun 1977 r. Poguncs Unbs PomanoBuy B MockBe,
B 1917 rony. B mnameHuyeckom BO3pacTe SMUTPHUPOBATI BMECTE C PO-
nurensamu B benbruto. C 1942 on npenonasan B bproccenbckoM yHU-
BepcuteTe PU3uKy, a ¢ 1962 r. — nupektop MexIyHapOIHOTO UHCTH-
Tyta  ¢usuku. HMccienys — TepMOIMHAMHUKY  HEPaBHOBECHBIX
¢usnueckux cucrem, U.P. IIpuroxun noHs1, 4To oOHapyKEHHBIE 3a-
KOHOMEPHOCTH CaMOOpraHU3allid MOTYT OBITh PAcHpOCTPaHEHbI Ha
CUCTEMBI JIF0O00H MPUPO/Ibl, KOTOPHIM MPHUCYIIN CBOWCTBA OTKPHITOCTH
U HEpaBHOBECHOCTHU. Ero pa®OThI 1O OTKPHITHIM HEPABHOBECHBIM HE-
JIMHEWUHBIM CHCTEMAM IOJOKWIM Ha4yaJl0 HOBOM HayKU — CHHEPTETUKE
(cM. Hmke). Ceiiuac moHsTHs "cucrema', "cHUCTeMHBIM moaxond" u
"cuHEepreTrka" MPOYHO BOIUIM B COBPEMEHHYIO HAYKY.

Hrak, moustue "cucrema', MOSIBUBIINUCH €II€ B aHTUYHOCTH, I10-
CTEIIEHHO YTOYHSUIOCH, YCIIOXKHAJIOCh U pa3BWIOChL B XX BEKE B CO-
BPEMEHHYIO OOIIYI0 TEOPHUIO CUCTEM. B Hell cunTaercs, 4T0 CUCTEMOM
SBJISIETCS] BCE, YTO Mbl XOTHUM PACCMAaTPUBATh KaK CUCTEMY, KOHEYHO,
co0JIr0/1as1 OTIpe/ICTICHHBIC MPABUJIA BBIJICJICHUS] CUCTEM (CM. HUXKE).

Bwvioenenue cucmem. Vicxonnsiil cmbici TepMmuHa 'cucrtema' rme-
penaercsi MNpOCThIM MPEIIIOKEHUEM: ''Uenoe — CcOCmagieHHoe U3
yacmen'. Haubosnee KpaTKoe M BBIPA3UTEIBLHOE OINPECIICHUE JTaHO
B.H. Cagosckum (1989, c. 610): “Cucrema — COBOKYIHOCTb 3JIEMEH-
TOB, HAXOJAIINXCS B OTHOLIECHHSX U CBS3SIX APYT C APYrOM, KOTOpas
o0pa3yeT OoMnpeIeICHHYIO 1IeJI0CTHOCTh, €IMHCTBO . O4YeHb Ba)KHO TO-
HATh, YTO Mbl HE MOXEM HAa3BaThb CUCTEMOM TO, YTO BBIJICIICHO CIy-
yaitHo, Hayraj. [lpencTaBuTh KakoH-IMO00 OOBEKT B BHJIE CHCTEMBI
3HAYUT:

— OnpenenuTtsb, C KAKOW LEJIbI0 MbI BBIJIEIIIEM CUCTEMY.

— YCTaHOBUTH I'PAHUIIBI CUCTEMBI U KPUTEPUU UX MPOBEICHUS.

9 48 R



3. Ceeoenus o cucmemnom ananusze u CUHepzemuke

— Boigenuts 3neMeHThl cucTeMbl ('IEpBUYHBIE 3JIEMEHTHI" 11EJ10-
ro), KOTOpPbIE pacCMaTPUBAIOTCSl HA IAHHOM YPOBHE aHAJIM3a Kak "He-
nenuMele".

— Onpenenurs CBSI3U MEXKIY JJIEMECHTaMH.

— BBISICHUTD 3aKOHBI KOMITO3ULINH, T. €. T€ YCIOBHUS, TOJYUHSISACH
KOTOPBIM CBSI3U PEAM3YIOTCSA, a JIEMEHThI OOBEIUHSAIOTCS B 1IEJIOCT-
HOCTb.

Oco00 MogYepKHEM BaXKHOCTh TOTO, YTO BBIJEICHUE CHUCTEMBI
HAYMHAETCSL C OMPEACICHUS LEIH. DTO NPUHIMIIHAJIBHO BAaKHO I10-
TOMY, YTO M3y4aTh U ONHUCATh COBOKYIHOCTH 3JIEMEHTOB, IMPEICTaB-
JSIOMIUX €IMHOE 11eJI0€, MOKHO MHOXKECTBOM CIoco6oB. 1 s Toro
4TOOBI U3 ITOTO MHOKECTBA BHIOPATh OJIMH-CIMHCTBEHHBIN, HAJO TIO-
CTaBUTh 1I€JIb, © TEM CAMBIM YETKO, OJJTHO3HAYHO OIPEJICIINTh, UYTO MBbI
XOTUM TIOJYYUTh B KOHKPETHOM CJIy4ae OT MPUMEHEHHS CHCTEMHOTO
oaXo0/a.

Kak yxe roBopwiioch, CyHIECTBYET MHOXECTBO CHUCTEM, BbIJIC-
JSIEMBIX JJIS aHaiu3a JEeUCTBUTEIBLHOCTU. Pasnuuarot, kiaccuduiim-
PYIOT ¥ ONHCHIBAIOT BBIJICJICHHBIE CUCTEMBI IO TPEM TpyNIlaMm MpHU-
3HakoB. I[lepBas rpymnma oTpaxaer OCOOEHHOCTH CaMHX 3JIEMEHTOB,
BXOJISIIIKUX B cUCTEMY. 110 HUM BBIICHSIOT pa3HbIE UObl cucmem. Jns
ONpENEIICHUsI BTOPOX TPYNIbI MPU3HAKOB BBEJAEM JBA JIOMOJHUTEIb-
HBIX MOHSATHUS. Y CIIOBUMCS BCE, YTO JICKUT BHYTPU FPAHUIBI CUCTEMBI,
HA3bIBaTh €€ BHYTPEHHEH CPEIOM, a YTO BHE €€ I'paHUl] — BHEUIHEH
cpenor. Bropast rpynna mpu3HAKOB OIMKCHIBAET XAPAKTEP B3aMMOOT-
HOLIIEHUM BHYTPEHHEWU Cpelibl CUCTEMBI C €€ BHEUIHEHM CPEelIOM, 4YTO
CJIY’KHUT OCHOBAHUEM ]I BBIACIEHUS MUNO0G cucmem. TpeThs rpyIra
MPU3HAKOB OTPAXKAET XapaKTEP CBA3EH MEXITY dIeMeHTamMu. Paznnuus
B XapakKTEpPE B3aUMOCBA3EU MEXAY JIEMEHTAMHU HA3bIBAIOT CBOMCT-
BaAMU CHCTEM.

Buowvl cucmem. DnemMeHTbl, BXOASIIUE B CUCTEMY, MOTYT Pa3Jiu-
4aThbCS MO Pa3HBIM MpPU3HAKaM. PacCMOTpUM M3 MHOXKECTBA IPU3HA-
KOB 3JIEMEHTOB TOJIbKO T€, KOTOpbIE HaM MOTPEOYIOTCSA B AaJbHEH-
meM. CHCTEMBbI Ha3bIBAIOTCS OOHOPOOHBIMU, €CIV BXOJISIIUE B HUX
AJIEMEHTBI OJHOPOJHBIE. MpaMOp COCTOUT U3 OTHOPOAHBIX KPUCTAJI-
JIOB KaJIbIIUTA; MOMYJISKS COCTOUT U3 0cO0el 0JJHOTO BUAA (€CIu rc-
cleAyeM €€ Ha ypoBHE OpraHu3moB). CHCTEMbl Ha3bIBAIOTCSA PA3HO-
POOHBIMU, €CIV BXOISIIME B HUX 3JIEMEHTHI Pa3HOPOHBI, HAIPUMEDP
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IrpaHUT, B KOTOPOM €CTh HA0Op CaMbIX Pa3HbIX MHUHEpAJIOB. Pa3Ho-
pOAHA DKOCHCTEMA, COCTOSAIAsl U3 Pa3HbIX BUAOB, U MOYBA, COCTOS-
niasi U3 pa3IuyHbIX MUHEPAJIOB, Pa3HbIX OECIIO3BOHOYHBIX KMBOTHBIX,
MUKPOOPTaHU3MOB U TPOJTYKTOB UX KU3HEESITEILHOCTH.

B 3aBUCMMOCTH OT BEIIECTBA 3JIEMEHTOB OJHOPOJHBIE U PA3HO-
POJIHBIE CUCTEMBI MOT'YT ObITh HEOPraHUYECKUMU, OMOJIOTUYECKUMU U
KOMIUTEKCHbIMU. K Heopzanuueckum cucmemam oTHOCATCA T€, Y KO-
TOPBIX JIEMEHTHI, BXOJIAIINE B UX COCTAB, CJI0KEHBI HEOPTraHUYECKUM
BelecTBoM. I[Ipumep — mrobass marmatuueckas ropHas nopoja. Cuc-
TEMBbl MOTYT OBITb OUO102UYECKUM, €CIIA B KAaUECTBE €€ AJIEMEHTOB
BBICTYIIAIOT WBBIE€ OpraHu3Mbl. [IpUMEpOM TakUX CHUCTEM SIBJISIETCS
BUJI, TIOMYJSILMS, dKOocucTemMa W T.a. CucrtemMbl MOTYT OBITb KOM-
NJIEKCHbIMU, €CIIM B MX COCTaB BXOJAT B KadeCTBE 3JIEMEHTOB KakK
JKVBBIE OpraHU3Mbl, TaK U Heopranumuyeckue tena. [Ipumep — mousa,
nauamadT, ouochepa. CucteMbl MOTYT OBITh HPUPOOHBIMU, €CIIA B
HUX B KaueCTBE DJIEMEHTOB BXOJSIT €CTECTBEHHBIC TEJA; WU K€ UC-
KyCCM@EeHHbIMU, €CIIU B HUX B KA4YE€CTBE DJIEMEHTOB BXOJIAT TeJa,
CO3/IaHHBIC YEJIOBEKOM (IMapoOBO3, aBTOMOOUJIb, JIEKTPOYTIOT U T.1.).
CucteMbl MOTYT OBITh TPOCTHIMU U CJIOKHBIMU. EcCiiM 371€MEHTHI cHc-
TEMbl HE MOTYT OBITh B CBOIO OYEpE/]b MPEACTaBICHbI B BUJE CHUCTE-
MBI, TO TAaKHE€ CUCTEMBbI Ha3bIBAIOT npocmuvimu. MHOTHE UCKYCCTBEH-
HBIE CUCTEMBI SIBJISIOTCS] TPOCTHIMU.

Choorcnble cucmemsvl VMEIOT UEPAPXUUYECKYIO CTPYKTYpY, MpH
KOTOPOHM 3JIEMEHTHI MEPBOr0 YPOBHS MOTYT OBITh B CBOIO Oue€pellb
NPEACTABIEHbI KaK CHUCTEMbI, COCTOSIIIME M3 00Jiee MEIKHX 3JIEMEH-
TOB, a MOCJIEIHUE — OMATh KaK CHUCTEMbI M Tak pganee. [Ipumepom
CJIIO’)KHOM HMEpapXUUECKON CUCTEMBbI MOXKET CIY>KUTh FOpHas MOpPoJa,
KOTOpasi COCTOMT U3 MUHEPAJIOB, & T€ B CBOIO OYEPEAb U3 MOJIEKYJ,
MOJIEKYJIBI — U3 XUMMHUYECKHUX 3JIEMEHTOB. Kak mpaBuio, Bce MpUpoa-
HBIE CUCTEMBI UMEIOT CIIOKHOE HepapXruueckoe cTpoeHue. B cioXHbIX
CUCTEMaX, KOTOPhIM CBOMCTBEHHA HE€pApXUUECKasl CTPYKTypa, pasJiu-
Yal0T YPOBHH OpPraHU3allH, T.€. CKOJBKO pa3 Mbl IPUMEHIIHN MPOLIE-
Iypy TPEACTaBIICHUSI DJIEMEHTOB B KaueCTBE CUCTEM. B mpumepe c
TOPHOM MOPOJOW — TPU YPOBHS OpraHu3aunuu. J[JIs )KMBBIX OpraHu3-
MOB TIpUMep Takou wuepapxudyHocty npuBoaut WM.U. llImanbraysen

(1968).
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BoOT Kak OH ONHUCBHIBAET CTPYKTYPHBIC YPOBHU >KMBOTO BEIIECCTBA
(camzy BBepx): "IIpocreitiiel XKUBOU CHUCTEMOW SIBISETCS KIETKA...,
HanboJiee BBHICOKOOPTaHM30BAHHYIO U IEJIOCTHYIO (MHTETPUPOBaH-
HYI0) CUCTEMY MPEACTaBIACT cO00M oTaenbHas 0co0b... Camu ocodu
OOBEIMHAIOTCA MEXIy COO0ON B pa3iMYHbIC CHUCTEMbI, Ha3bIBACMBbIC
HaceJeHWeM Wi nomyssinuei... [lonynsuun pa3HbIX BUIOB 0OBEIU-
HSAIOTCS B CUCTEMY, HA3bIBAEMYIO OMOIIEHO30M".

B cucremMax, UMEIOMINX CIOXKHYI0 HEPAPXUUYECKYHO CTPYKTYDY,
JICUCTBYET IMPABUIO HECBOJMMOCTH W BO3HUKHOBEHUA. s ero wi-
JIOCTpPAllMM PaCCMOTPUM CHCTEMHOCTh 3HAHUW B HMEPAPXUU HAYK H
KVBBIX OpraHU3Max:

— 9K0J102U4,

— Ouono2Usl OP2AHU3MO8,

— Xumus,

— Quzuka.

B 310l Hepapxuu HayK Ka)xJaas U3 HUX B ONPEICIEHHOM CMBICIIE
npeAcTaBiIsieT cOOOW YacCTHBIN ciiyyall Haxogsielcs Hke. [ToaTomy
1000€ YTBEpPKACHUE ISl KKJAOM W3 ITUX HayK “UCTUHHOE’ WIH
“HUMeroIee CMbICT MCTHUHHO M MMEET CMBICH s TeX, YTO HAXOISATCS
B CIIMCKE BbIlIe. Bce, 4To BHU3Y, — BEPHO MJIA BEpxa, TOrAa Kak JJIs
BBIIIIECTOSAIINX HayK MOTYT ObITh U CBOU 3aKOHBI, KOTOPBIE HE MPOSIB-
JSIIOTCA Ha 0oJjiee HU3KUX YPOBHSIX. OCOOCHHO SIPKO MPOSIBUIACH CHUC-
TEMHOCTb MOAX0Ja K HAYYHOMY 3HAHUIO MPU PA3BUTUHU TaKOl OMOI0-
TUYECKOM HAYKH, KaK HKOJIOTHSI, KOTOpas Jajia MOIIHBIA UMITYJIbC HE
TOJBLKO OMOJIOTHH B 1I€JIOM, HO M OOIIIEH TEOPUH CHCTEM.

OOBIYHO B CIOXKHBIX CUCTEMAaX BBIJCISIOT 10 S — 7 ypOBHEU Op-
ranuzanuu. [louemy umeHHO 5 — 77 DTO 0OBSACHIETCS BO3MOXKHOCTSI-
MH MBICIIUTENILHOU JIESATEIIbHOCTH YenoBeka. Ham Mo3r ycTpoeH Tak,
4TO OH MOYKET OJJHOBPEMEHHO OMNEpPUPOBaTh HE Oojee yeM 5 — 7 aiie-
MEHTaMU. YPOBHHM OpraHu3allu¥ MOXKHO MPEJICTaBUTh ceOE B BUJIC
MOJIOYEK ATAXKEPKH, HA KOTOPBIE PACKIIAIBIBACTCS IMOCTYNAKOIas B
Mo3T uHpopMamusa. Yucio mojodek koneonercs or 2—3 10 5 — 7, B
3aBUCUMOCTH OT CTETIEHH PA3BUTOCTH M TPEHHUPOBAHHOCTH MO3ra WH-
TUBUA.

Tunvr cucmem. 1lo xapaktepy B3aMMOJICHCTBUSL MEXKIY BHYTPEH-
HEW U BHEIIHEW CpEeIaMU Pa3InyarOT CUCTEMbI 3aKPBIThIE, OTKPBITHIE,
OTKPBITHIE TTOJTYU30JIUPOBAHHBIE. Y 3AKPbIMbIX CUCHMEM BHYTPEHHSISA
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cpela MOJHOCTBIO M30JIMPOBAHA OT BHEIIHEH. MexX1y HUMU HET HU-
KaKux B3auMoJiedcTBUil. OOBIYHO MHOTHE HCKYCCTBEHHBIE CHUCTEMBI
SBJISIIOTCA MPAKTUYECKHU 3aKpbIThiIMU. HO cpa3zy HEoOX0auMO OroBO-
PUTHCS, UTO MTOTHOCTBIO 3aKPBITHIX CUCTEM B pPEAIbHOM JEHCTBUTEb-
HOCTH He cymiecTByeT. [lonsTue "3akppiTas cuctema’ ObLIO BBEJICHO B
KJIACCUUECKOM €CTECTBO3HAHUM KaK METOJUYECKHI Mpuem, o0Jier-
YA U3ydyeHue o0beKTa. B 4acTHOCTH TMpU U3YyYEHHHM 3aKOHOB,
KOTOPBIM TMOJUYMHSIOTCA Ta3bl. BCIIOMHHUTE U3 IMIKOJIBHOTO Kypca (u-
3uku: «lIpencrtaBuM ras uaeaibHbIM, T.€. €r0 MOJIEKYJIbI HE COyaaps-
IOTCA CO CTEHKaMHu COCyJa W HE MPOUCXOJUT MEPENAYr SHEPTUH BO-
BHE». PeallbHO HET HUM Takoro rasa, HM TakKoro cocyjaa. JTOT
METOJMYECKUN TIPUEM HACATU3AIMU OKA3aJICsl OYEHb IUIOJIOTBOPHBIM
JUIS Pa3BUTHS KIIACCUYECKOTO €CTECTBO3HAHUA: OH ITOMOT MOHSTh OC-
HOBHbBIE 3aKOHOMEPHOCTH, Ha KOTOPBIX MOCTPOEHBI TAKUE HAYKH, KaK
MaTeMaTHKa, KJIacCMYecKass TepMOJUHAMUKa, (uU3nyueckas XUMHUSA U
T.1. DU3UKN CUHUTAIOT, YTO NaXe BCENEHHYI0 MOXHO NMPEACTABUTH B
BUJE 3aKPBITOM cuUCTeMbl. HO ¢ mo3nmmi HOBOW Hay4YHOW KapTUHBI
MHpa, KOTOpas MpHUIIa HA CMEHY KIIACCUYECKOMY €CTECTBO3HAHHIO,
BOIIPOC, SABJISIETCA JIM BCelleHHas 3aKpbhITOM CUCTEMOM, HE PEUICH O/I-
HO3HAYHO.

Y omkpeimeix cucmem CymECTBYET B3aUMOJICHCTBUE MEKIY
BHYTPEHHEW W BHEIIHEW CPENOM, B MPOLECCE KOTOPOro IMPOUCXOIUT
oOMeH >HeprueH, BemecTBoM Wik nuapopmanueit. [Ipupoansie cucre-
MBI, KaK MPaBUJIO, OTHOCSTCS K OTKPBITHIM. B 4aCTHOCTH K HUM OTHO-
CATCSl BC€ OMOJIOTMYECKUE, a TaKKe M Hallla ornocdepa, MOCKOIbKY OHa
MOJIy4aeT IMOTOKH COJHEYHOM 3HEPrHM KOCMHUYECKOTO BEIIECTBA H
cama, B CBOIO O4Y€pe/b, OTAAECT B KOCMHUYECKOE MPOCTPAHCTBO Pl
JIETKUX Ta30B, a TAKKE U3JIy4aeT TEIUIOBBIE BOJHBI. THOT1a TOBOPAT O
NOJIY3AMKHYMBIX CUCHEMAX, KOTJla XOTIT MOJAYEPKHYTh HEKOTOPYIO
M30JIMPOBAHHOCTh OTKPBITHIX CUCTEM OT BHEIIHEW cpeanl. buocdepa,
CKOpE€E BCEro, OTHOCUTCA K IOJYy3aMKHYTBIM CHCTEMaM, OHAa B OIpe-
JIeJICHHOW CTETIEHU U30IMpoBaHa oT BiusHUS KocMoca (cMm. Huxe).

Ceoucmea cucmemvl. OHU ONPENEISAIOTCS XapaKTEPOM B3aWMO-
CBSI3EM MEXIYy €€ JJIEMECHTaMHu. Takoe CBOMCTBO, KakK ymnpaeise-
MOCHIb, TIPOSIBIISIETCS] IPU HATMYUU KOPPEKTUPOBKU B3AUMOIECHCTBUN
MEXy 3J€MEHTaMH. YTIpaBJIE€HUE — 3TO €CTh nepepadoTka nHpopma-
WA B CUTHAJbI, KOTOPbIE KOPPEKTUPYIOT B3aUMOJCUCTBHUS MEXIY
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AJIEMEHTaMU JJIsl TOro, YTOOBI MOCTABJICHHAS 11€JIb OblIa JOCTUTHYTA.
[To xapaktepy B3aMMOJICMCTBUM CPEIM SJIEMEHTOB CUCTEMBI Pa3JId-
4aloT ynpaenawouwiue U ynpaeisiemole dIeMeHTh. CBA3b yIpaBIIsiio-
IIMX JJIEMEHTOB C YIIPABISIEMBIMUA HA3bIBAIOT HPAMOU C8A3bl0. A
CBSI3b YNPABJISIEMBIX 3JIEMEHTOB C YIPABJIAIOIIMMU — 0OPAMHOU C6:1-

3b10.

Korga nekTop yuTaer JEKUUI0, TO OCYIIECTBISETCA MpsiMasi CBA3b MEXKIY
HUM U caymarensmu. Kornaa iekropy ciymareiab 3aJaeT BONIpoc, TO MEXAY HU-
MU BO3HUKAET 0OpaTHasi CBA3b.

Cucrtemy Ha3bIBAIOT YCMOUUUGOIL, €CITU XAPAKTEP CBA3EH MEXKIY
€€ JJIEMEHTAMHU HE IMPETEPIICBAET CYUIECTBEHHBIX W3MEHEHUN IIpH
BHYTPEHHUX M BHEIIHUX BO3AE€UCTBHUSAX. CHCTEMY Ha3bIBAIOT Heyc-
mMou4YUEOIU, €CIIN XapaKTepP CBA3EU MEKIY €€ DJIIEMEHTAMU U3MEHSETCSA
MO/ BIIMSTHUEM BHEIIHUX WJIM BHYTPEHHHUX BO3/eicTBUI. BooOiie ais
KQXJI0M CHUCTEMBI €CTh CBOM HOpPO2Z ycmouuugocmu, T. €. TOT IPEAEN,
70 KOTOPOTO OHA MOKET raCUTh BHYTPEHHHE U BHEIIHUE BO3JEHCT-
BUsI, HE MEHSIS XapakTepa CIoXHUBIIMXCS cBs3eil. Korna ke 3tot no-
pPOT YCTOMYMBOCTH MEPEUJICH, TO CUCTEM CKauKOOOpa3HO MEPEXOAUT B
HOBOE cocTostHue. (B Ouonorun mopory yCcTOMYMBOCTH OTBEYAET IO-
HAATUE 2omeocma3a). Takue ckaukooOpa3Hble WU3MEHEHUS! COCTOSHUSA
CUCTEMbI HauboJiee HAISIAHBI TpU (a3oBBIX Mepexoaax. Bam xoporio
3HaKOMBI ()a30BbI€ MEPEXO/IbI U3 OJTHOIO arperaTHOro COCTOSIHUSA Be-
IIECTBA B JIPYroe, K MpUMEPY, U3 )KUAKOCTH B ra3 (BoAa U Map) WIH U3
TBEPJAOrO TejNa B KUIAKOCTh (Jied — Boja). st oCyleCTBIECHHUS TaKUX
($a30BBIX MEPEXOJOB HEOOXOAMMO 3aTPATUTh HEKOTOPYIO SHEPTHUIO
(Hammpumep, miid TasHus Jbaa). Koraa xe nepexo/ mpou3omiesn, TO €ro
pe3yJIbTaThl COXPAHSIOTCS MPHU ONPENCIICHHBIX YCIOBUIX, U TalbHEM-
I MPUTOK HEPTUM YK€ HE HyKeH. Takue (a30Bbie MEPEXOJIbI U3
OJIHOTO YCTOMYMBOI'O COCTOSIHUSI B JPYTrO€ COBEPILIAIOTCS MPHU HAIH-
YUU TEPMOAMHAMHUYECKOTO PABHOBECHUS W HA3BIBAIOTCS PAGHOBECHDbI-
mu. CylmiecTBYIOT €UIE U HepasHogecHvle (hazoevle nepexoodvl. OT
PABHOBECHBIX OHU OTJIMYAIOTCS TEM, YTO HOBOE COCTOSIHHE JTOCTHXU-
MO M YCTOWYHBO TOJBKO MPY MOCTOSIHHOM IOJABOJAE U3BHE JHEPIHH.
OTO 00BSICHSAETCS TEM, YTO B HEPABHOBECHBIX CHCTEMaX MPOUCXOIAUT
MIOCTOSIHHOE paccesHue (auccunamus) dHeprud. B npupoae mumpoko
Pa3BUTBHI UMEHHO Heycmouuugble HepagrnosecHvle cucmemsl. K npu-
Mepy, KUBbIE OpraHu3Mbl (JIEOOOE pacTEHUE, KUBOTHOE WJIA YEIIOBEK)
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MPEJCTABIISIIOT COOOM MPUMEP Pa3HOPOIHOM, OTKPHITONM, HEPABHOBEC-
HOW XHUMHYECKOM CHCTEMBI, KOTOpas HAXOOUTCS B HEYCTOMYHUBOM
paBHOBECHHM. JTa HEYCTOMYMBOCTH HAMOOJIEE SPKO MPOSBISETCS B
MOMEHT cMmepTh. K TakuM cucTemMaM OTHOCHUTCS M Hama Ouocdepa.
s uccinenoBaHusl TUX OTKPBITHIX HEYCTOMYMBBIX HEPABHOBECHBIX
CHUCTEM B KOHIIe XX Beka ObLia co3/1aHa CIieluaabHas HayKa — CUHED-
reTuka (CM. HHXKE).

KpaTKI/Ie CBCACHHUA O CHHCPICTHUKC

DTO HOBOE HAINPABJIEHUE B HAYKE IMOSBWIOCH B MOCIEAHEN YET-
BepTH XX Beka. B mepeBoje ¢ IpeuecKoro s3blKka CUHep2emuKa O3Ha-
YaeT co8MecmHo oelicmeyrujue. ITO HayKa O COBMECTHBIX JAEHCTBU-
AX 3JIEMEHTOB B OTKPBITHIX HEPABHOBECHBIX U HEJIMHEUHBIX CUCTEMAX,
00 DBOJIIOIIUU TAKUX CUCTEM.

3apoorcoenue u paszeumue cunepeemuxu. HYenoBe4eCcTBO Bceraa
MHTEPECOBANIO, KAK U B PE3YJIbTATE YETO IMOSBIAIOTCSA HOBBIE IIPUPOJI-
Hble Tena? Kak Bo3HUKaeT jto0ast mpupoaHas cuctema? IlyTb k aTomy
MOHUMaHUIO ObUT M3BWIKUCT M AoJior. Havano ero Tepsiercs B TiiyOu-
HaxX UCTOpUHU YyesoBedecTBa. Ha mpoTsKeHMn MHOTUX CTOJIETHUH YENO-
BEUECTBO OBJIAJICBAJI0 YMEHUEM HAXOJUTh Pa3HUILy MEXAY OObEKTa-
MU Ouocdephl, BBISBIATh M ONHUCHIBATH WX XapaKTEpPHBIE YEPTHI U
ocoOeHHOCTU. Takas MHBEHTapU3alus U MOJIOKUJIA Hayajao BCEM €cC-
TECTBEHHBIM HayKaM.

[IepBbIMH B OJIE 3pEHUS UCCIIENOBATEIIEH TTOMAIN KPYIHBIE TEIA,
KOTOPBIE OKPYKAlOT HAac co Bcex cTopoH. Okono 300 ser ToMy Hazan
N. HptoTOH BIEPBBIE [UUIsI ONMCAHUS B3aUMOICUCTBUS IMPUPOIHBIX
MaKpOTeJ MPUMEHU MaTeMaTHYECKUE MOJIECIM B BUJI€ CUCTEMbI T -
dbepeHunanbHbIx ypaBHeHul. C ero paboT Hayaics TOT MEepUo/ B pas-
BUTHUH HAYKH, KOTOPBIM MOJTYYWJI HA3BAHUE KIIACCUUYECKOro. Marema-
TUYECKAE MOJEIN, CO3JaHHbIC KJIACCUMYECKOW HAyKOM, XOpOIIO
BBIPAKAIM 3aKOHOMEPHOCTH PAa3BUTHUs PAJa CTOPOH OKPYKAIOLIETO
HaC MHUpa U MOMOTajy MPOTHO3UPOBATH OYIyIIUE COCTOSIHUS, UCXOIS
W3 3HaHUS TEHACHUMM MPONUIbIX W3MeHeHuU. [lepeMeHHble Bennun-
HbI, KOTOPBIE BXOJUJIU B COCTaB 3TUX YpPaBHEHUM, ObLIH, KaK MPAaBUJIO,
B niepBoi ctenenu. Ha rpadukax, mocTpOEHHBIX HA OCHOBAHUU pellie-
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HUSI TAKUX YPABHEHWI, 3aKOHOMEPHOCTH BBITIISACIN B BUAEC MPSIMBIX
muaui. OTKyAa ¥ NOIUIO Ha3BaHWE YPABHEHUN — JTUHEWHbIE. Du3nye-
CKUI CMBICJI B3aMMOJICMCTBUM TIPU PA3BUTHUH SIBJIEHUH, KOTOPOE OMU-
ChIBACTCSI CUCTEMOM JIMHEHMHBIX YPABHEHUM, 3aKIIFOYAECTCS B CIEIYIO-
meM. Kaxmoe mnpupalieHue HE3aBUCHUMOW IEPEMEHHOM BBI3BIBACT
aJICKBaTHOE YBEJIMYECHHE (WJIM YMEHBIIIEHUE) 3aBUCUMON MEPEMEHHOIA.
K npumepy, yem OoJibIIel BEJIMUYUHBI CUJIa MIPUIIAraeTcs K Telly, TeM
OoJpllIee YCKOPEHUE ATO TEJO MOJYy4YyuT. MaTeMaTuueckue MOICIH
KJIACCUUECKON (PU3MKH, 3HAKOMBIE CO IIKOJBI, JOCTATOYHO XOPOIIO
ONMUCBHIBAIOT MTOBEACHUE MAKPOIJIEMEHTOB B ONPEAECICHHOM THUIIE CUC-
TE€M, Ha3BaHHBIX CTAallMOHAPHBIMU (MOCTOSAHHBIMU). [lpumep — xon
MasiTHUKAa MEXaHUYECKUX 4YacoB. B OkpykaroiiemM Hac MHUpPE MHOTO
TAKAX CTAllMOHAPHBIX CUCTEM.

B kiaccuieckoM ecTeCTBO3HAHWUW OJMH U3 pa3ziesioB (PU3MKHU Ha-
3bIBACTCS TEPMOJAMHAMUKOW. B HEM ucCleayoT 3aKOHOMEPHOCTH Te-
IJIOBOTO JBUKCHUS W BIUSHUE TEIJIOBOrO JBHMXKEHHS HAa CBOMCTBA
Ten. Pa3Butuio 3Tol HayKy CHOCOOCTBOBaJIa y/IauyHO HaMJeHHAsh MO-
JeJb JUISl U3YUYECHUS — 3aKPBIThIM COCY/]l, HAMOJHEHHBIA KAaKUM-TO Tra-
30M. B uaeanbHOM BHUAE 3Ty MOJIENIb MOXKHO MPEACTABUTh B BUJIE 3a-
KPBITOM cUCTEMBI. Pa3BUTHIO TEPMOJAMHAMUKHN CIIOCOOCTBOBAJIO U TO,
YTO TMOJYYEHHbIC B HEH pe3yibTaThl UMENIH OOJBIIOE MPAKTUYECKOE
3HAYCHUE IS COBEPIICHCTBOBAHMUS IMAPOBBIX MAIIWH W JBUTATEJEH
BHYTPEHHETO CTOPaHUSL.

B pesynbrare sTux uccienopanuii B XIX Beke Obuiu chopMyiu-
pOBaHbI JIBa OCHOBHBIX 3aKoHa (Hayana TepmoauHamuku). [lepBbrit
IJIACUT, YTO DHEPIHUsl HE POXKAACTCS U HE MCUE3AET, a TOJIBKO MEPEXO-
TUT U3 OJAHOW (OPMBI B JPYTyr0. « JHEPrus MuUpa MOCTOSIHHA», KaK
yrBep)kaan P. Knaysuyc. Bropoe Hadamo TepMOIWHAMUKM paccmar-
PUBAET, KAK OCYILECTBIIETCS IEPEXOJ SHEPTUU. MHOTOYMCIIEHHBIE
OTBITHI MOKA3aJIA, YTO HE BCA BHYTPEHHSISI SHEPTUs 3aMKHYTOU CHCTE-
MBI MOXET OBITh MCMOJIb30BaHA (HE BCSI OHA MOXET MEPEeUTH B MeXa-
HUYECKYI0 padoTy). Ty 4acTh BHYTpPEHHEHW SHEPrUU 3aMKHYTOM CHC-
TE€MbI, KOTOpass HE MOKET OBITh UCIOJb30BaHA, Ha3BAJIM DHTPOIUEH.
(B mepexojsie ¢ rpedeckoro si3plka SHTPOIHUS O3HAYaeT MOBOPOT, Mpe-
BpailieHue). Bropoe Hayano TepMOJMHAMUKHU TJIACUT: B 3aMKHYTBIX
cUCTeMax MpU HEOOpaTUMBIX MPOIIECCax HTPOIUS BO3PACTAET, a MPHU
OOpaTUMBIX — OCTA€TCS HEU3MEHHOU. « DHTPOIMUS MHUpPA CTPEMHUTCS K
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makcumymy» (P. Knaysuyc). Ilpornecc paccenBanusi («moTepu» Io-
JIE3HOW 3HEPruM) HA3BAIM JIUCCUIALMEN (HA JIATUHCKOM SI3BIKE JHC-
cunanus o3HayaeT pacceuBanue). CTpemiieHHe K 00jee XaoTHYeCKO-
MY COCTOSHHUIO 3aKpbIThIX cucteM H.P. IIpuroxun onpenenunn Tak:
«3aKOHBI MPUPOJBI pa3pemaeT ToJdbko cmepTh» (IIpuroxun u ap.,
1986).

Korma oTKpbIBatOT HOBBIE 3aKOHBI, TO UX JCUCTBUE BCErJa CTpe-
MSTCA PACHPOCTPAHUTH NAIEKO 3a MPEAENbl NPOBEICHHBIX JKCIIEPH-
MeHTOB. Tak ObLIO M C HayajgaMu TepMmoauHaMuKku. CyuTas Halry
BceenleHHy10 3aKpbITON CUCTEMOW, Ha4Yald TOBOPUTH, YTO IHTPOIUS B
HEW BO3PACTACT, a 10 CEMY €U YIPOXKAET TaK Ha3bIBAEMas «TEILIOBas
CMEPTH», IMOCKOJIBKY M3-3a JUCCHUIIAIMA HE OCTAHETCA DHEPTUU IS
COBEpIICHUS MOJIE3HOM paboThl. JloJroe BpeMsi CUUTAIIM, YTO BCS
MIPUPOJIA )KUBET IO 3aKOHAM KJIACCHUYECKOM Hayku. Ho cucremsl, ko-
TOpbI€ OBLIM HUCCIEIOBAHBI KJIACCUUYECKUM €CTECTBO3HAHHUEM, IpEl-
CTaBJUIMCh 3aKPBITBIMU JIUIIL YMO3PUTEIIBHO. B pearbHOM MHUpE 3a-
KPBITBIX CHUCTEM HE CymecTtByeT. Jlo CHX IOp HE pEelEH BOIpPOC,
SIBJISIETCS T BCeneHHast 3aKkpbITOM CUCTEMOM.

B nauane XX Beka Hayka NPOHUKIIA B MUP aTOMOB U MUKpPOYAC-
Tull. O4eHb OBICTPO BBISICHUIIOCH, YTO MaTEMATUYECKUE MOJIEIH KJlac-
CUYECKON (PU3MKM HE MOJIXOAAT JJI ONKCAHUS B3aUMOJICCTBUS MUK-
pouactuil. IlorpeboBanoch pa3padoOTaTh HOBBIM MaTeMaTHYECKUM
anmnapar, KOTOpbIid ObUT CO37aH Ha OCHOBAaHUM TEOPUU BEPOSITHOCTEM
Y HOBBIX MOJXOJ0B KBAaHTOBOW (PM3UKHU. DTO MPUIILIOCH CAETIaTh MO-
TOMY, YTO UCCIIEJOBAHUS B MUKPOMHUPE ITOKa3aJId: MOBEACHUE B HEM
YaCTUL] [IPU UX B3aUMOJIEVCTBUU HE CTPOTO OIPEIEIIEHHO, a TOAYUHS-
€TCSl BEPOATHOCTHBIM 3aKOHAM, M3-3a TOr0, YTO ATU YaCTHUIbl HAXO-
JSATCSl TIOJ] BIIMSIHUEM MHOKECTBa cliydalHbIX (aktopoB. [loaTomy
Oyny1iee MOBeACHUE MUKPOYACTHUIl MOKHO OIMPEICIUTH TOJIBKO C OIl-
PENEIEHHOM CTENEHBIO BEPOSITHOCTH.

C 20-x rogoB XX cTojeTHs cTaja OypHO pa3BUBAaThCS HEKJIACCH-
YyecKas KBaHTOBas (pU3MKa MUKPOMUPA U OTACIbHBIC pa3eibl XUMUH,
OCHOBAHHBIC Ha HOBBIX, BEPOSATHOCTHBIX MATEMaTUYECKUX MOJEISX.
Cpenun ypaBHEHUH, BXOASIIUX B 3T MATEMATUYECKUE MOMEIM, IOS-
BWINCh U TaK Ha3bIBa€Mble HeIWHEWHbIE. OHM HA3BaHbI TaK MOTOMY,
YTO B YPABHEHUSX MEPEMEHHBIE BEIIMYMHBI CTAIM UMETh Pa3HbIE CTe-
NIEHHbIE TMOKa3arenu, oTiaudyHbie oT 1. Ha rpadukax pemeHus 3Tux
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HEJIMHENHBIX JTUu(QdepeHIInaIbHbIX YPAaBHEHUM BBITJSJICIA B BUJIC
CJIOKHBIX KpHUBBIX JUHUH (puc. 3.1). OU3NYECKUN CMBICIT TaKUX HE-
JVHEWHBIX YPABHEHUW 3aKJIIOYAeTCsi B TOM, YTO OHHU OIKMCHIBAIOT
B3aMMO/ICUCTBHUSI, IPU KOTOPHIX OYEHb MAJIbIC U3MEHEHUSI HE3aBUCH-
MBIX MEPEMEHHBIX MOTYT MPHUBOAUTH K BEChbMa 3HAYUTEIIBHOMY KO-
HeuyHOMY 3P deKTy, 1 HA000POT — OYEHb OOJBIINE U3MEHEHHUS K MH-
3€pHOMY pE3yJIbTaTy.

Puc. 3.1. Ammpaxmop Jlopenua (Kponosep, 2000)

DkcrniepuMeHTanbHas Mojienb baka u Yena (Bak, Chen) — koHndeckue Ky-
yu cyxoro necka. [lagenne eqMHCTBEHHOM NMECYMHKM HA NECYaHbIM KOHYC, Ha-
XOJIAIIUNACSA B KPUTUIECKOM COCTOSIHUU, MOKET BbI3BaTh 00Baj, katacTpody. B
KPUTHYECKOM COCTOSIHUM TMaJICHHE OTIEIbHBIX CKaThIBAIOUIUXCS MECUMHOK,
buKcupyeMoe B IKCIIEPUMEHTE KaK «IIIyM MEpPIaHUs», OKa3bIBACTCS MPEIBECT-
HUKOM KaTacTpO(bl; MOXHO BBISIBUTH MOJOOHBIE MPEIBECTHUKU MPUPOJHBIX U
comraibHBIX KaTacTpod. Kyuu mecka, mo cimoBam aBTOpOB, 3TO HE MPOCTO KC-
NepUMEHTAIbHAS MOJIEITb, TO HOBBINA B3I HA MUP, MeTadopa KOOTIepaTUBHO-
ro MOBEJICHUs] MHOTUX YacCTHll, HEYyCTOMUYUBOTO PAaBHOBECHS, HEIMpPEICKa3yeMo-
CTH. JTO XOJHMCTHYECKas KOHUEMUHUA: TIJI00aJbHble XapaKTePUCTUKH U
HBOJIIOLIMIO CUCTEMbI HEJIb3sl OHATh, AHAIU3UPYS COCTABIISIOIINE €€ YacTH.

Wnm npyroit mpuMep Takoro HEJIMHEHHOro MpoIecca — CHEXHas JaBWHA,
3ajieraromiasi Ha BepuiuHe rop. JloctaTrouHo oyeHb HEOOIBIIOTO yCUius (CoTpsi-
CEHUS BO3/lyXa, BHI3BAHHOTO TPOMKHM KPUKOM), UTOOBI OTpPOMHAsi Macca CHera
MpUIILIA B IBUKEHHUE, CMETasi BCE HA CBOEM ITyTH.
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OIHOBpEMEHHO TOSIBJICHUE YHOPSIAOUYEHHBIX B MPOCTPAHCTBE U
BPEMEHH CTPYKTYP B OTKPBITBIX HEIMHEHHBIX CUCTEMaX (CIIOHTaHHOE
BO3HUKHOBEHHE MOPSAKA U3 Xaoca), u3ydyainoch B beiabrum pusukom u
dbunocodom pycckoro npoucxoxaeHuss Mibeit [IpuroxunsiM. Bolsc-
HUJIOCh, YTO ABOJIOIUS OTKPBITHIX HEPABHOBECHBIX CHUCTEM BKJIHOUYAET
nBe ¢asbl. [lepBas — paza 1eTepMUHUPOBAHHOTO Pa3BUTHUSI, B 3TOT TIe-
PUOJI MOXKHO TpeJICKa3aTh MOBEJCHUE CUCTEMBI, TaK KaK OHa COXpa-
HAET CBOM TOMEOCTA3, OCTaeTcsl LEeNOCTHOW. CllydallHble BHEIIHUE
BO3JICUCTBUS HA HEE B ATOT MEPHUOJ MEPEKUBAIOTCS KaK HECYUIECT-
BeHHbIE. CO BpEMEHEM BHYTPEHHUE W BHEIIHUE BO3JCHCTBUS HA CHUC-
TEMY NPHUBOJIST €€ B COCTOSIHUE MOBBIIICHHOW XA0TH3allMU, BO3HUKA-
10T (PIIyKTyaluu, 3allKajJiBaHUE 3HAUYCHHUM 3a Mpeesibl TOMeOocTasa.
OtnenbHble QIYKTyallud WIM UX COUYETAHUS, YCUIIUBASCh, BHI3BIBAIOT
pa3pylICHUE MPEKHETO COCTOSIHUS CUCTEMBI. B 3TOM cocTOsiTHUU BO3-
MOkHa BTopas (paza — Touka Oudypkanuu. Cucrema CTaHOBUTCS HE
npejickazyeMmon, HeauHelHo. TepMun «ougypkayus» (pa3aBoeHuUe,
oOpa3oBaHuE BUJIKM) O3HAYAET KaUYE€CTBEHHYIO MEPECTPOUKY CHUCTEM,
u3MeHeHre napameTpoB (puc. 3.2). CiyualiHble BO3JEHCTBUS B MO-
MEHT mepesioMa (B Touke OuypKauu) MOTYT MOJATOJIKHYTh CUCTEMY
Ha HOBBIM MyTh pa3BuTHs. [lociie BbIOOpa OHOTO U3 BO3MOXKHBIX ITY-
TEeW pa3BUTHUE CHUCTEMbI CTAHOBUTCS MPEACKA3yEeMbIM J0 CIEAYIOICH
TOYkH Oudypkanuu. Tak ClIydallHOCTh U HEOOXOAUMOCTh JOTIOJIHSIIOT
ApYT Apyra.

CucreMa UMeeT OJHO PElICHHUE, OJHO 3HAUYCHUE B KaXJIOW TOU-
K€ — 10 TOuku Oudypxkamuu (repsas ¢asza), mociie 4ero IosBIsSeTCs
BBIOOp MEXIY JIBYMsI BO3MOXKHBIMH pelIeHUsIMU (BTopas ¢daza — Ou-
dypxkanus). B Touke Oudypkanuu y cuctemMbl HOSIBISIETCS «BBIOOP», B
KOTOPOM HEU30€XHO MPUCYTCTBYET 3JIEMEHT CIIyYalWHOCTH: HEBO3-
MOKHO TIpeCKa3aTh BHIOOP TPACKTOPUHU €€ JaTbHEHIIUN BOJIIOIUH.
Kackan cienayromux ojiHa 3a Apyroi Oudypkaiui CymecTBEHHO U3-
MEHSIET caMy CUCTeMy. BeposSaTHOCTh 00OpaTHOrO X0J1a COOBITHI Kpaii-
HE HM3Ka, DBOJIIOLMS CUCTEMBI CTAaHOBUTCS HeoOpaTtumoi. Heobpatu-
MOCTb, OJITHOHAIPABJIECHHOCTh MPOIIECCOB HSBOJIIOIMA M OHTOTCHE3a
XOpOIIIO U3BEeCTHA Ouonoram. Bo3HuKaeT HOBasi MHTEpIIpeTaIUs BTO-
pOro 3aKO0HA TEPMOJMHAMHUKU: SHTPONUS — HE MPOCTO 0€30CTAaHOBOY-
HOE COCKAJIb3bIBAHUE K OJHOPOJIHOMY COCTOSIHUIO, JTUIIIEHHOMY Opra-
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HU3AIUU; YHTPOMUS MOXKET mopoxaaTh nopsaok (IIpuroxun, Cten-
repc, 1986). B HepaBHOBECHBIX yCJIOBUSAX BOJIU3M TOUKU OudypKrarmu
CUCTEMa OYE€Hb YYBCTBUTEJIbHA K BHEIIHUM BO3ACHCTBUSIM, U MaJlO€
10 CUJIE BHEIIHEE BO3JCHCTBUE MOKET BbI3BATH 3HAUYMUTEIIbHBIU OT-
KJIMK, HeOXuAaHHbIN 2 dekt. B maTtemaTuke 3TOT 3hPeKT u3BecTeH
Kak ‘9 dexT kpblaa 6a004Ku’.

A

Puc. 3.2. I'paghuueckoe npeocmaenenue ougypxayuu

CyTp mmeu mpekpacHO packpbiTa B pacckasze Pes bpanbepu "U rpsnyn
rpoM". OJIHa U3 KOMIIAHUM YCTPanBaAET C MOMOILbIO MAIIMHBI BPEMEHHU JIJIs1 CBO-
UX KIUEHTOB cadapu — OXOTYy Ha JIOMCTOPUUYECKHX >KHUBOTHBIX. Kommanwus Tia-
TEIHHO BBIOMPAET KUBOTHBIX IJISI OTCTPENIa M CICIHAIBHBIE MAapIIPYTHI Mepe-
JBIKEHUSI OXOTHUKOB, 4YTOOBI MPOUCHICAINIEE MPAKTUYECKHU HE UMEIO
nocnenctsui. OHAKO, MO CIy4aHOCTH, T€POM paccka3a BO BpEeMs HEyAa4HOU
OXOTHI COIIIEJI ¢ MaplIpyTa U pa3/laBuil 30JI0TUCTYI0 0abouky. Bo3BpatuBuiuce B
CBOE BpEMs, OH OCO3HAET, KaK JpaMaTU4YeCKu MOBJIMsUIA CyAbOa 0abouku Ha
JTadbHEeUIIUi x0a coObITHi. HeynoBuMO M3MEHMIICS XMMHYECKUNA COCTaB BO3-
JyXa, OTTEHKU IIBETOB, M3MEHUJIMCh MpaBWja MPaBONUCAHUS U, HAKOHEI, pe-
3yJbTaThl MOcHeAHUX BhIOOpOB. K BiacTu mpuiien pexum, *KECTOKO pacrpa-
BUBIIHNNCSA CO CBOMMU IPOTUBHUKAMU. B CBOM IOCIEIHUN MUTI IepoM pacckasa
MOHUMAET — rubesb 6ab0YKH HapyIIniIa XPYIKOE paBHOBECHE.

B03MOXHOCTh NpEeACKa3aHUN CUMTAIACH OJTHOU U3 OCHOBHBIX II€-
neyt Hayku. [lomaramnu, uro c60op 1 00paboOTKa JOCTATOUYHO OOJIBIIOTO
o0beMa MH(GOpPMALUU MOXKET O0ECIEeUYUTh TOUYHOCTH JOJITOCPOYHOTO
POTHO3UPOBAHUS MOro/bl. Tenepp NMpeacTraBieHue 00 OAHO3HAYHON
JNETEPMUHAPOBAHHOCTH CMEHWIOCh NMOHUMAHUEM MPUHIMINAIBHON
HEMpPEACKa3yeMOCTH TOBEJAEHUS MHOTMX CHCTEM Ha JOCTAaTOYHO
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OOJIBIIIOM OTPE3KE BPEMEHHM, BBIACHUIUCH OTPAHUYECHUS MPOTHOCTH-
YECKHUX MOJEJEH, MPeICKa3yeMasl HEMPEICKa3yeEMOCTh JUHAMUKH MO-
BEJICHUS CJIOKHBIX cucTeM. [IporaHo3 Bo3aMOKEH Ha YPOBHE BEPOATHO-
CTU coObITHs. [Ipy HAIMYUKM HECKOJIBKUX BapUAHTOB IyTEW pa3BUTHS
CUCTEMBI, B COOTBETCTBUHU C PEIICHHEM HETUHEUHBIX auddepeHIu-
aNbHBIX YPABHEHHUI COCTOSIHHS, Y HEE €CTh NPUOPUTETHBIE MTyTH Pa3-
BUTHS, 3ABUCSIIHAE OT CBOMCTB HAJICUCTEM, HA3BAHHBIX ATTPAKTOPAMH.
ATTPAKTOP — MOHATHE, OJIM3KOE K MOHATHIO 11e71b. OTHOCUTENIBHO YC-
TOMYHUBOE COCTOSIHME CUCTEMbl KaKk Obl MPUTATHBAET BCE MHOXECTBO
TPACKTOPUN JBWKEHUS CUCTEMBI. ECIM cuctema momaaaer B KOHYC
aTTPaKTOpa, TO OHA HEU30EKHO BOIOLMOHUPYET K 3TOMY OTHOCH-
TEJIbHO YCTOMYMBOMY COCTOSIHUIO. ATTPAKTOPOM MOXKET OKa3aThCA
TOYKAa, IPEICIbHBIN UK WIK XaoTudeckui "arTpakrop". Ha puc. 3.1
KaK pa3 M300paKeH TaKOW XaOTHMUECKUU — "CTpaHHBIN arTpakTop"
aMepukaHckoro mereoposiora J. JlopeHma. OH OCymeCTBWI B KOM-
NBIOTEPHOM MOJIETUPOBAHUM PEILICHUE CUCTEMbI AU PepeHIINATBHBIX
YpaBHEHUM TEPMOKOHBEKIIMM M TYpOYJEHTHOCTH B aTMocdepe.
CrtpaHHbIE aTTPAKTOPbl CTPYKTYPUPOBAHBI U MOTYT HMMETh BEChMa
CJIO’KHBIE M HEOOBIUHbIE KOH(DUTYpALIMU B TPEXMEPHOM MPOCTPAHCTBE.
[IporHo3, MOCTPOCHHBIN 10 HUM, OTBEYAET 00Jiee peaTbHbIM COOBITH-
M.

DKCKypC B HM3YYEHHE MHUKPOMHPA C MOMOIIBID BEPOSITHOCTHBIX
MaTeMaTUYECKUX MOJEJEN MOKAa3bIBAET, HACKOIBKO CIIOXKEH U TPYIO-
€MOK Ipollecc ero uccienoBanus. OCOOCHHO JOPOrOCTOSIIN SKCIe-
PUMEHTHI, KOTOpbIE TPEOYIOT CIIOXKHEUIero ooopyaoBanus. OaqHako
OJlarogapsi MPUMEHEHUIO 3TOTO MOJAX0/1a K U3YYEHUIO MUKpOMUpA Ye-
JIOBEYECTBO Y3HAJIO, YTO B MPUPOAE CYIIECTBYIOT COBEPIICHHO HOBBIE
TUIBI IPUPOJHBIX CUCTEM — OMKpPbIMble HENUHElIHble HEePasHOo8ec-
Hble cucmempl, O KOTOPBIX KJIacCHYECKas HayKa HE MMela HUKAKUX
IpeACTaBICHUNA. DTO ObLI KOJIOCCATIbHBIN IPOPHIB B HEBEAAHHOE.

Hauamoce MHTEHCHBHOE MCCIEIOBAHUE ITOTO HOBOI'O THUIA CHUC-
TeM, 0COOeHHO B (u3uke M XuMuH. B dusuke — npu u3ydyeHuu mpo-
LIECCOB B ra3ax, CTPOEHUsA aTOMOB, IUIa3Mbl, TEPMOSJIEPHOTO CHHTE3A
U T.J0. B XuMuu — nporeccoB Karanusa, 3BOJTIOIUOHHON XUMUH U T.[I.
D10 OBLI MEPUOJ PA3BUTHUS TaK Ha3bIBAEMOW HEKJIACCUUYECKOU HAyKH,
oxBaTUBIIMK Bech XX BeK. B Qu3nke u XMMUM NOSBISIUCH COBEp-
IICHHO HOBBIE O0JIACTU UCCJIEAOBAaHUMN, COBEPIICHCTBOBAIUCH HOBBIC
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METOJbl MATEMATUYECKOTO MOJCIUPOBAHUA. B pe3ynbTare K KOHILY
XX Beka ObUIHA TO0CTATOYHO MOAPOOHO MCCIIEA0BaHbBI OTKPHITHIC HEU-
HEWHbIE CUCTEMbI, 0COOCHHO HEepaBHOBECHBIC. {151 UX onucaHusi ObLI
MPEIUTOAKEH PsiZi HOBBIX MOHATHN. Hrke MOSCHUM TOJIBKO HEKOTOPHIE
U3 HUX, 0€3 KOTOPBIX HEJIb3s MOHATh CYyTh PA3IUYUN MEXAY MpoIec-
camu, coBepuiaromiumucs B ouocepe. Camoe riaBHOE — ObLT yCTa-
HOBJICH HOBBIM THUII CUCTEM, HE M3BECTHBIM KJIACCUYECKOM HAYKE: OT-
KPBIThIE HEJIMHENHBIE HEPABHOBECHBIE CUCTEMBI. VcciienoBaHue Taknux
CHUCTEM CPOJIHM MCKYCCTBY: JIJI1 TOTO YTOOBI BBISIBUTH CBOMCTBA ITHUX
CUCTEM, MOHATh HUX CYIIHOCTh, HYXKHO OBLJIO YMEJIO PaCMOJIOKHUTh
«MeCTa MaJbIX YKOJIOB» U TOYHO ONPEAECIUTh CHIIY BO3AerucTBHs. Kak
BCer/ia ObIBacT B HAayKe IPHU MOSBJICHUU HOBOTO MEPCIEKTUBHOTO Ha-
MpaBJICHUS, HaYaJICsl OyM HCCIIE0BAHUM, CHHEPreTUUeCKuii OyMm, co-
MIPOBOK/Ia€MbI IIKBajIoM MmyOnukaruii. OH He MPOIIeN O CUX IMOp.

OcHogHble pe3ynrbmamvl, nojayuyeHHvle cunepeemuxou. Camoe
TJIaBHOE JOCTHMXKCHUE CHHEPreTUKH: OHA BBISBUJIA CBOMCTBA COBEp-
IIEHHO HOBOTO THUNA MPHUPOJHBIX CUCTEM (OTKPBITHIX, HEIIMHEHHBIX,
HEPABHOBECHBIX CUCTEM), KOTOPBIE YCKOJIb3aJId U3 TOJIS 3pEHUS KJlac-
CUYECKOM HayKu. lIpenenpHO KpPaTKO CUHEPTETUKOW BBISBIIEHO Clle-
OYIOLIEE.

1. OTKPBITBIM HEJIMHEWHBIM HEPABHOBECHBIM CHCTEMaM CBOMCT-
BEHHO TPU NPHUHIUMNHUAIBHO pa3Hbix coctosiHus. [lepBoe cocrosHue
OBLJIO HA3BAHO XAOCOM, Y JIJI1 HETO XapaKTEPHO OTCYTCTBHUE yIOPSAIO0-
YEHHOCTH, ITOCKOJBKY CBSI3M MEXIY OJJIEMEHTAMU PBYTCS. XaocCy
CBOVMCTBEHHO HETMPEACKA3yeMOE MTOBEJACHUE AJIEMEHTOB CUCTEMBI. [[Ba
IPYTUX COCTOSIHMS, HA KOTOPBIE MOXKET BBIUTH OTKPBITAsl HEJIMHEWHAA
HEpaBHOBECHAsl CUCTEMa, HAXO/ISIIasACs B Xaoce, ObUIM Ha3BaHbI COOT-
BETCTBEHHO COCHIOAHUE PAGHOBECHOU YNOPAOOUEHHOCMU VI COCMOA-
HUe HepaeHoBeCHOIl ynopsaoouennocmu (puc. 3.3).
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HeyctonuuBoe paBHOBecue

e
N

Xaoc

XaocC

YcTtonuuBoe paBHoBecue

Puc. 3.3. llpunyunuanvnasn cxema pazeumus
OMKPLIMbIX HETUHEUHBIX HEPAGHOBECHBIX CUCHEM

(no A.Il. Pyoenko, 2000)

2. IIpouecc nepexoia 0T Xxaoca K pPaBHOBECHOM YIIOPSAIOUYEHHOCTH
Ha3BAJIU Op2aHu3ayuelt, a MpoLecc mepexoja OT Xaoca K HEPaBHO-
BECHOM YIIOPSAIOYEHHOCTH — camoopzanusayueii. Oprann3anvs 1 ca-
MOOpPraHu3anus — IBa IPUHLUUIHNAIBHO Pa3HBIX MPOLECcCca, UMEIOIINE
eMHOE Hayajo (Xaoc), HO MPUBOISAIINE K JIBYM MPUHIHUIHUAIBHO pa3-
HbIM pe3ynbTaTtaM. CyIHOCTh CAaMOOPTraHU3alMHU B TOM, YTO CTPYKTY-
pa cUCTEMbl BO3HMKAET 0€3 BHEIIHETO JABJICHUS (KaKOTro-Iu0o0 BIIMS-
HUS CcO CTOpoHbI). [IpM opraHM3anuu OCYIIECTBISETCS BHENIHEE
Bo3zelicTBue. OpraHu3anusi npeodpa3yeT Xaoc B COCTOSHUE PaBHO-
BECHOM YNOPSJAOYECHHOCTH, YTO CBOMCTBEHHO CTallMOHAPHBIM CHUCTE-
MaM. Camoopranuzaius npeoodpasyer Xxaoc B COCTOSHHE HEpaBHOBEC-
HOW  ymnopsAJO4YeHHOCTH. MOMEHT mepexoja OT  Xaoca K
caMOOpraHM3aluy Ha3Bajdu TOUYKON Oudypkauuu. OT 3TUX ABYX HO-
BBIX COCTOSIHUW OTKpPBITasl HEJIMHEWHAs CUCTEMA MOXKET CHOBA IEpeu-
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T K xaocy (puc. 3.3). IIpouecc nepexosa oT paBHOBECHOM YIOPSII0-
YEHHOCTH K Xa0Cy Ha3Balld CO3UOAMENbHOU Xaomu3zayuei. JNUTET
«co3uJaTeNibHas» MOAYEPKUBAECT, YTO IMOCIE XAOTU3alUd MOXKET Ha-
4aThCsl MPOLIECC CaMOOPTaHU3AIMH, a 3TO OTKPHIBAET HOBBIE BO3MOX-
HOCTH B OyaymieM. [Iporecc mepexoia oT HEpaBHOBECHOM yHOpPSIO-
YEHHOCTH K XaoCy Ha3BaAId paspyuiumeibHol xaomusayuei,
MPUBOJIAIICH K pacrajay BO3HHUKIIUX MPU CaAMOOPTaHU3alMd HEOJIHO-
poaHOCTEM (mepexo/l OT KOHCTPYKTHMBHOM paboTel k Xxaocy). Ilpu
npolieccax camOOpraHU3alliu B CUCTEME Pa3BUThl HeluHelHble no-
J10Jcume’ibHbvle 00pamuvle C6A3uU, KOTOPbIE YCUIIMBAIOT BO3JACHCTBUE
YIPABISAIOLIETO 3JIEMEHTA U YAAISIIOT CUCTEMY OT COCTOSIHUSI PaBHO-
BECHSI, YBEJIMYMBAIOT TEMII €€ PA3BUTHSI, YCKOPSIIOT CUHTE3 CJIOKHOTO.
[Ipu >TOM B cuUcCTeME€ HaKaIUIMBAETCSl MOTEHIMANIbHAsi dHEPrusi (IH-
TPONMS COKpaIaercs). YcraHaBIuBaeTcs pexcum LS, nyis KoToporo
XapakTepeH pOCT MOTEHIHAIBHON HEPTUH (B YaCTHOCTH YBEIUYCHUE
t°, yCHICHHe MHTCHCHBHOCTH IIPOLECCA, CABHTAHHE €0 OT TOYKH
PaBHOBECHSI, YCI0KHEHUE HEOAHOpOAHOCTEU. MeeT mecTo M pa3Bu-
TUE PeHCUMO8 ¢ 0OocmpeHuem, T.e. CBEpXOBICTPHIX MPOLIECCOB, MPHU
KOTOPBIX XapaKTEePHbIC BEIUYUHBI (HalpUMEp, TEMIIEpATypa, SHEPT U,
KOHIICHTPAILIMKM YE€ro-TM00 — BEIIECTB WJIM SHEPrUU) HEOTPaHUUYEHHO
BO3pACTaIOT B TEYEHUE KOHEYHOTO BPEMEHHM (3a BpeMs 00OCTpEeHus).
[Ipu mporeccax opraHu3aluy B CUCTEME MPEOOIANAIOT HelUHelHble
ompuyamesbHble 00pamHvle C64A3U, YMECHBIIAIOIIUE BO3JCUCTBUE
YIPaBJISAIONIETO 3JEMEHTa. DTO MPUJAET CUCTEME YCTOWYUBOCTD, IO-
CTOSIHCTBO, CTaOMJIBHOCTb, BBIBOJUT €€ Ha CTAIlMOHAPHBIN pPEXUM
pazButus. [Ipoucxoaut paccesHue 3HEPruM, IHTPONHUS BO3PaACTAET.
VYcranaBnuBaercs pexcum HS, s KOTOpOro XapakTepHO paccesiHue
sHepruu (mazgeHue t°), CHUKEHUE MHTEHCUBHOCTH IIPOIECCA, HEOIHO-
POJHOCTH HAYMHAIOT OOBEAUHATHCA (IO CTAphIM ClieaM, «I0 Mamsi-
THU»), U CUCTEMA U3 CJIIOKHOU BBIPOXKJAAETCSA B MPOCTYIO, HO paBHOBEC-
HYI0, YCTONYHUBYIO.

3. Camoe HMHTEpPECHOE, 4TO MNpH Mpoleccax CaMOOpraHU3alHUH
BO3HUKAIOT HOBBIE OTHOCHUTEJIBHO YCTOWYMBBIE HEOJHOPOIHOCTH
(CTPYKTYpBI KakK 3J€MEHTHI HOBBIX cUcTeM). OHU HEM30€KHO MOSIBIIS-
IOTCSL TIPH 3BOJIIOIMU OTKPBHITHIX HEJIMHEWHBIX HEPABHOBECHBIX CHC-
TE€M, KOTJIa Y HUX YCTaHaBJIMBAETCS PEKHUM C OOOCTPEHUEM, PEKUM
LS BcneacTBue pa3BUTHS TOJOKUTEIBHBIX OOpaTHBIX CBsi3eil. bbul
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BBISIBJIEH ME€XaHU3M (HOPMHUPOBAHUSA 3TUX HOBOOOPA30BAHHBIX HEOJ-
HOPOJHOCTEHN (CTPYKTYp, 37eMeHToB). Kak Obu10 ycTaHOBIEHO, B OC-
HOBE€ HMX BO3HHMKHOBEHUS JIKHUT NPUHLUN KOONEPALUH TEX CaMBbIX
4aCTHIl, KOTOPbIE HAXOAUINUCh B COCTOSIHMHU Xaoca. CiocoObl 00be1u-
HEHHS YaCTHI] NPU KOONEPUPOBAHUU HE MPOMU3BOJIBHBI, & 3aBUCAT OT
HEJIMHEHWHBIX CBOMCTB CaMUX YaCTHUIl U Cpelibl (CUCTEMBI U €€ OKpY-
*KeHUs). B ocHOBe Koomepaluu JISKUT nepeKkpblmue Kakux-10 cpoo-
CMEeHHbIX yuacmkos. Tak, npu oObEIUHEHUH aTOMOB B MOJICKYJIbI
MPOUCXOJUT MEPEKPHITUE UX IEKTPOHHBIX 000JI0YEK. ITO MEPEKPHI-
THE MOXET UMETh PAa3HYI0 MPOCTPAHCTBEHHYIO KOH(PUTYpaIUIO, KaK
TOBOPAT, Pa3HYI0 CTEPEOMETPHUI0. B pe3ynbTaTe moay4aroTcsi pa3Hble
MOJIEKYJIBI ¢ pa3HbIMU cBoiicTBaMu. K mpumepy, rpadur u anmas (B
OCHOBE U TOrO W JAPYroro JIekKAT aTOMbl YIJIEPOJia, HO MPOCTPAHCT-
BEHHOE TMEPEKPBHITHE OJHUX U TE€X K€ aTOMOB y rpaduta u ammasa
pazHoe). IlepekpbiBaThCsi MOTYT M MECTa JOKaJU3ALUM TEIJIOBBIX
CTPYKTYp Y KOOIEpUPYEMBIX 3JIEMEHTOB. I[IpuMepoM MOXKET OBbITh
SYEUCTasi CTPYKTYpa, KOTopasi o0pazyercss B KUIKOCTU MPU HATUYUHU
KOHBEKTHUBHBIX TOKOB MEXKY ABYMSI TOPU3OHTAIBHBIMU IJIACTUHAMH,
KOT/1a HUKHSS Harpera cuibHee BepxHei. [Ioka pasHocTs TeMneparyp
JIBYX IIOCKOCTEN Malla, IBUKYIIMECS YaCTUIbI )KUIKOCTH pacupeie-
JeHbl XaoTU4yHO. OJHAaKO TPHU OMpPECICHHONW Pa3HOCTU TEMIIEpaTyp
BO3HUKAET SYEUCTAs] CTPYKTypa, HAMOMHUHAIONIAS ITYEITUHBIC COTHI.
DTa BO3HHKIIAA SAYEUCTass CTPYKTypa HA3bIBAETCS HEYCTOMUYUBOCTHIO
bepHnapa. [Ipou3onuio HEBEPOSITHOE — BOIPEKHA BTOPOMY 3aKOHY TEp-
MOJIMHAMUKH TEIJIOBOE, Xa0TUYHOE JIBUKEHHUE MOJICKYJI IIPUBEJIO HE K
paccerBaHUIO PHEPruu, a K pabote. B pesynbrare 3Toi pabOThl BO3-
HUKJIa HOBasl CTPYKTypa, 0ojiee CIOKHAasi 0 CPAaBHEHUIO C MPEIIeCT-
ByIOIIUM cocTosiHueM. CyIlecTBOBAHUE TaKUX JUCCUIATUBHBIX
CTPYKTYp MOAACP>KUBACTCS TOJIBKO OJiaroAapsi 10CTaTOYHOMY MPHUTO-
KY DHEPTUM U3BHE, T.€. OHO BO3MOKHO TOJBKO B OTKPBITHIX CUCTEMaX.
B 0011ecTBEHHBIX CUCTEMAaX MPU KOOMEPUPOBAHUU JIMYHOCTEN B pas-
JUYHBIE COOOIIECTBA MEPEKPHITHS OXBATHIBAIOT JIMOO MX HMHTEPECHI,
100 T€ WM UHBIE TIOTPEOHOCTHU U T. 1.

4. YcTaHOBIIEHBI JBa IYTH BO3HMKHOBEHHUS HOBBIX CTPYKTYP.
[TepBbIit MyTh — 3TO MyTh CIYYANHBIX BapyUaALMi KOOIIEPUPOBAHUS WH-
JTUBUAYAIbHBIX 2JIEMEHTOB IPU KECTKOM KOHKYPEHIIMHM BO3HMUKAIO-
HIMX CTPYKTYp MexXay coOoi. KoHKypeHIus u 0TOOp UIET MO MpHUH-

% 64 R



3. Ceeoenus o cucmemnom ananusze u CUHepzemuke

ATy YKOHOMHU BEIIECTBA U SHEPIUU, a TAKKE YCKOPEHHUS IBOJIIOIIUU
MOSIBUBILIHUXCSI HEOJTHOPOAHOCTENW. BBIKUBAIOT M3 HUX TOJBKO CaMble
KOHOMHBIE U CIIOCOOHBIE K YCKOPEHHOM 3BOJIIOIMU. DTUM KakK Obl 3a-
JaeTcs 11eJIb CaMOPa3BUTHS: TOTPEOJISI MEHbIIE, U3MEHSHCS (3BOIIIO-
UOHUPYH) ObicTpee. BTopoit myTh, KOrja KOONEPUPOBAHUE UJIET HE
WHJIUBUYaIbHO, & 33 CUET KOONEPUPOBAHUS Cpa3y PsAa MHOXKECTB
WHJIUBUYATbHBIX 3JIEMEHTOB, YIOPSIIOUCHHBIX OMPEAEICHHBIM 00pa-
30M. DTOT MyTh ObLI Ha3BaH MATPUYHBIM TyOJUpOBaHHEM (CTPOU-
TEJILCTBOM 110 00pa3ity). UMeHHO Tak cocTaBjieHA T€HETUYeCKas Mpo-
rpaMMa y >KHUBBIX OpraHu3MoB. OH elle UMEHYETCS pPe30HAHCHbIM
6030yxcoenuem. ITO CaMblii OBICTPBIN MEPEXO0 OT MPOCTOTO K CJIOXK-
HoMy. KoHeuHO, U Ha 3TOM MyTH TOXKE UACT KOHKYPEHIIMS U JKECTO-
yaiimuii otoop. [IpuMepoM MOXKET OBITh KaTaJTUTUUYECKUNM MPOIIECC B
XUMHH, TIPU KOTOPOM MTOBEPXHOCTh KpHUCTAJlIa KaTajau3aTopa MmoMora-
€T PacCIOJI0XUTh aTOMbBI B OIIPECIICHHOM MOPSIAKE U TEM CaMbIM YOBbI-
CTpUTh mporiecc. Mnu ke MexaHu3M IITaMIIOBKH TUIA PEAYIUITUKAIUN
JHK, neiictByromuii B xuBbix opranuzmax. H.A. bynsenkos (1991)
CUMTAET, UTO CTPYKTYpa BOJbI JICKUT B OCHOBE KOH(PUTYpAIIUU MHO-
TUX CJIOKHBIX (DOPM Y KUBBIX U HEKUBBIX TEJI.

5. B peallbHBIX OTKPBITBIX HEJIMHEWHBIX HEPABHOBECHBIX CHUCTE-
Max OJHOBPEMEHHO COCYIIECTBYIOT KaK HEJIWHEWHBIC MOJIOKUTEIIb-
HbIE OOpaTHBIE CBSI3U, TaK U HEJIMHEWHBIE OTPUIATEIbHbIE OOpaTHBIC
cBs3u. 11oaTOMY B 3THMX CHCTEMAaX MPUCYTCTBYIOT 3JIEMEHTHI KaK Op-
raHu3aluy, Tak U camoopranuzanuu. [Ipu ssBHOM mpeoOiianaHuu op-
raHU3alUM OTKPBITAsl HEJIMHEWHAsT HEPAaBHOBECHASI CHCTEMA BBIPOAUT-
CAd B CTAlMOHAPHYIO, JJII KOTOPOW CBOMCTBEHEH MNPOLIECC PA3BUTHUAI.
[Ipu npeobnagaHuu 3IEMEHTOB CaMOOPTraHU3allid B OTKPBITOM HEJIH-
HEMHOM HEPABHOBECHOW CUCTEME HAUMHAETCS MPOLIECC CAMOPA3BUTHSL.

6. DBONIOIMSL OTKPBITOM HEJIIMHEWHOW HEPABHOBECHOW CHCTEMBI
UJIET HETPEPBIBHO-IPEPHIBUCTO: OT OJHOI'O COCTOSIHUS Xaoca J0 Jpy-
roro (cMm. puc. 3.3). Touky nepexoaa OT Xxaoca K TOM WJIM MHOM YIO-
PSAIOYEHHOCTH HA3bIBAIOT TOYKOM Omdypkanuu. Ha camom nene 3to
HE TOYKA, & OYCHb KOPOTKUH MPOMEXYTOK BPEMEHH, B KOTOPOM BJIHUSI-
HUE ClIy4alHbIX ()aKTOpPOB Ha BBIOOP IMyTH Pa3BUTHSA YPE3BBIYANHO
Benuk. [loaToMy Henb3sl mpenckaszaTh, CIIPOrHO3UPOBATH, Kak OyAeT
HBOJIIOLIMOHUPOBATH CUCTEMA TI0CII€ TOUKU OudypKarmu.
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7. B TpakTOBKE (PU3HUECKON CYITHOCTU (H)EHOMEHA CaMOPA3BUTHS
ele HeT eauHOro MHeHus. CylllecTBYET JBa MOAX04a: MEPBbIA BbICKA-
3ann W. Ilpuroxun, Bropoit mo3guee A.Il. Pynenko (ta6un. 3.1). Iloa-
xoa A.IL. Pynenko (2000) Ham npeacTaBisieTcst 00j1ee 3BPUCTUYHBIM.

8. B Hacrosiiee BpeMsi yCTaHOBJICHO, YTO OTKPBIThIC HEJIMHEHHBIC
HEPABHOBECHBIC CUCTEMBI MPUCYIIM HE TOJBKO MUKPOMHUPY, HO OHU
IIMPOKO PACIPOCTPAHEHBI B OKpy»KaromeM Hac mupe. OHM CBOMCT-
BEHHBI U HE)KUBOM MPHUPOJIE, U KUBOMY BEIIECTBY BO BCEX €TI0 MPOSIB-
JICHUSIX, B TOM YHUCJIE€ U SKOHOMUYECKOU U COIMalibHOM cdhepam KU3HU
obmectBa. I[IpocTo monroe Bpems ux He 3amedanu. [locie Toro, Kak
OHH OBUTH OTKPBITHI M KCCIICIOBAHBI HA 00BEKTaX MUKPOMUpA, TIeJIeHa
C HAIIMX TJIa3 CIAJIa: Mbl YBUAEIN OKPY>KAIOIINN HAC MUP COBEPIIIECH-
HO MO-HOBOMY, U MO-HOBOMY CTaJId €ro BOCIpuHUMaTh. CamMoe riaas-
HOe — OJiaroaapsi pe3yJbTaTam, y:Ke MOJy4YeHHbIM CHHEPreTHKOI,
MOHSLUIM, YTO BeCh OKPYKAIIIMA HAC MHUP €IUH, OH MOCTPOEH Ha
OJJHMX M TeX ’Ke OCHOBaHMAX M mpuHounax. Ortnana HeoOXOu-
MOCTH BO3BOJHUTH Oapbep MEXKAY 3aKOHAMH, MO KOTOPBIM 3BOIIOIHO-
HUpYET MpUpOjaa, M 3aKOHAMHM, MO KOTOPBIM >KHUBET 00IIecTBO. Bo
BPEMEHA TOCITOJICTBA KJIACCUYECKON HAYKU MHTYUTUBHO YyBCTBOBAJIH,
4TO OOIIECTBO Pa3BUBACTCSA HE IO 3aKOHAM KJIACCMYECKOM HAyKH, HO
M0 KAaKUM — HE 3HAIM. Tenepb W3BECTHO, YTO 3aKOHBI KJIACCUYECKOU
HayK{d — 3TO BCEro JIMIIb HEOOJbIION YaCTHBIM CiIydail B OKpYy’Karo-
el Hac JeWCTBUTENIBHOCTH, a BCA OHA IMPECTaBIsSEeT COOON OTKPHI-
TYIO HEJIIMHEWHYI) CHCTEMY, HaXOASIIYIOCd B HEYCTOMYMBOM pPaBHO-

BECHUM.
Tabnuua 3.1

Cpaenenue no0xo006 K mpaKmaoegKe
guzuueckon cywgnocmu ghenomena camopazeumus
(coctaBneHna o naHHbIM padboTsl A.I1. Pynenko, 2000)

[TapameTphl . ITpuroxxun (1985) A.I1.Pynenxo (2000)
KouncrpykruBnas pons B | Heobparumocts VYcaoBue HepaBHOBECHO-
BO3HMKHOBEHUU  CaMoO- CTH
pa3BUTHS
[Iprunna Juccunanus BHyTpeHHsss  nosne3Has

paboTa NIpOTUB paBHOBE-
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CHA

JIBrkymas cuia

OtpunarenbHass dHTPO-
nus, TMOCTylammas B
CUCTEMY U3 BHELIHEH
cpeasl

Yacte moToka cB0OOJ-
HOU SHEpPrur 0OMEHHOTO
IpoLecca € BHELIHEU
cpenou

9. CuHepreTvka mpeaCcTaBIsIeT cOO0M HOBOE MEXIUCIMILTMHAP-
HOE HaIpaBJICHUE COBPEMEHHOW Hayku. OHO CTalo OBICTPO OXBaThI-
BaTh BCE TpaAullMOHHBIE cdepbl 3HaHUS: (punocoduro, GUUKY, Xu-
MU0, OMOJIOTHIO, TCUXOJIOTHIO, T€OJIOTHI0, reorpaduio, 3JKOHOMUKY,
cormosioruto. HaMeTuiuch J1Ba OCHOBHBIX HAIpPaBJICHUS, IO KOTOPHIM
CTaJIy IPUMEHSTh HOBBIE 3HAHUS, IOJTYYEHHBIE CHHEPT€TUKOM.

Ilepsoe nanpagnenue CBA3aHO C MPUMEHEHUEM BEPOSITHOCTHBIX
HEJIMHEMHBIX MAaTEeMaTUYECKUX MOJIEIEH MPU UCCIEAOBAHUIX B CAMBIX
pa3HBIX O00JIACTAX 3HAHUWM: B OMOJIOTHH, T€0JIOTUU, TEOXUMHH, YKOHO-
MUKE, coluoyiorud. IIpu 3ToM mnposiBuiIach ojiHa JIOOOMBITHAS 3aKO-
HOMEPHOCTb — 3TH HOBBIC JIJIsI CE0S1 U CUHEPIE€TUKHU 00JIACTU CTAJIN OC-
BalBaTh B OCHOBHOM (pM3HKUA U XUMHUKHU. C HOBBIMH METOJaMU OHU
BTOprarorcsi B chepy SKOHOMUKH U COLIMOJIOTUU. DTO MPOUCXOIUT MO-
TOMY, YTO UMEHHO OHM BJIQJICIOT METOJIaMU MOCTPOEHUSI U UCCIIEO0-
BAHUS MATEMAaTHYECKUX MOJEJEN, HUCIOJIb3yEMBIX HEKIACCUYECKOU
¢usukor u xumuenl. [lpruunHa TaKOro MoOJOKEHUS KPOETcs B OO0ib-
101 MHEPIIMOHHOCTH M KOHCEPBATUBHOCTU HAIlEd CUCTEMBbI 00pa3o-
BaHMs. B yueOHBIX IJIaHAX M MpOrpaMMax MHOTHX CHEIUalbHOCTEN
MPEYCMOTPEHO TOJBKO M3YyUYEHHE TAKUX Pa3/ejOB BBICIICH MaTeMa-
TUKH, Kak T PepeHnabHOE U UHTETPATbHOE UCYUCIECHUE (TOJIBKO
MaTeMaTUYeCKHUX METOJIOB KJIACCHYECKOW HayKu). A TO, 4TO HEOOXO-
JUMO JIJISI TIOCTPOEHUSI MAaTEMAaTHYECKUX MOJEIEH OTKPBITHIX HEIU-
HEWHBIX HEPABHOBECHBIX CUCTEM, HE BXOJUT B YU€OHbIC IUIAHBI U TIPO-
rpaMMbl  BCEX CHEIUAJIBHOCTEH, 3a HCKIIOYEHUEM  (PU3BHKO-
MaTeMaTUYECKUX U XUMHUUECKHUX.

Bmopoe nanpasnenue npenycMaTpuBacT MNPUMEHEHUE HOBOIO
MOHATHUINHOTO aIrapara, MOJIy4YeHHOTO CUHEPreTUKOM, ISl OCMBICIIE-
HUSI SIBJICHUM KOHKPETHBIX O0JlacTeil ucciieioBaHui, OyJb TO MCUXO-
JIOTHSI, SKOHOMHKA, COIMOJIOTHS, T€OXUMHUs, Ouoyiorus u T.J. Takoe
MPUJIOKEHNE JTAHHBIX CHHEPTETUKOW MOMOTAET NMOHSATh MHOTHUE SIBJIC-
HUSI, IPOHUKHYTh B UX CYIIHOCTb, HAUTH MHTEpECHbIE MyTH 3 Pek-
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TUBHOTO MPUMEHEHUSI KOHKPETHBIX €CTECTBEHHOHAYUYHBIX U OOIIECT-
BOBEIUECKUX 3HAHUW B MpaKTUUECKOW nearenbHOCTH. Huxe OymyT
yKa3aHbl HEKOTOPbIE BO3MOXHOCTH 3TOTO MOAX0/1a K MOHUMAHUIO TO-
ro oeHOMEHa, KOTOPBI Mbl UMEHYyeM Onocdepa.

* %k sk

Hrak, kpaTKkoe pacCMOTPEHHUE MOHATUSA ''CUCTEMA" MMOKA3aJI0, 4YTO
OHO €CTh HE YTO MHOE, KaK CIelUUu(PUIECKHl Criocod opraHu3anvy Ha-
IIMX 3HAHUM O PEaIbHOCTU. MBI MO3HAKOMWINCH C MPABUIIAMU BbIJIC-
JICHUS CUCTEM, 0CO00 OTMETHJIM, YTO, KOTJa MPUCTYNAIOT K BhIACIIEC-
HUIO CUCTEMBI, B MEPBYIO OYEPEIb BAXKHO YETKO OMNPEACIUTH LETb,
KOTOpAsl MPECIEAYETCS MPU €€ YCTAaHOBICHUH, OMPEICINTh TPAHULIBI
CUCTEMBbl M KPUTECPUM HX MPOBEJICHUS, BBISCHUTH B3aUMO/ICHCTBHUE
CHUCTEMBI C €€ BHEIIHEW CPEJIOM, BBIJICIIUTh BHYTPH HEE SJIEMEHTHI U
BBISICHUTBH XapaKTeP CBSI3U MEXKIAY HUMHU.

bru10 mMoOKazaHO, KaK MOCTENEHHO IO MOHUMAHUE CBOMCTB OT-
JEIBHBIX CUCTEM M3 TOTO BEJIMKOIO MHOXKECTBA, MOKHO CKasaTh, CO-
3BE31Ms CAMBIX Pa3HBIX CUCTEM, KOTOPOE OKPYX Aa€T HAC B PECAIbHOU
JIEUCTBUTEILHOCTA. BHavajie MO3HABAJIM CBOMCTBA CaMbIX ITPOCTBIX
JMHENHBIX CTAIMOHAPHBIX CUCTEM, 3aTE€M MOCTENEHHO OTKPHIBAIUCH
CBOMCTBA Bce 00Jiee CIOKHBIX NMPUpPOoHbIX cucteM. K koHiry XX Beka
BBISICHWJIM U CBOMCTBA OTKPBITHIX HEJIMHEWHBIX HEPABHOBECHBIX CHC-
tem. CTallo SICHO, YTO B MPUPOAE, HAPSAIy C MOPOIECCOM Pa3BUTHS,
CYIIECTBYET U CAMOPA3BUTHUE, B PE3YJIHTATE KOTOPOTO BO3HUKAKOT HO-
BbIE, BCE 00JIee CIOXKHBIC DJIEMEHTHI, JAIOIHMe Ha4yallo HOBBIM CHCTE-
Mam. Tak cTaJi MOCTUTaTh MEXAHU3M CaMOPA3BUTHSI, CYIIECTBYOIIUN
B [Ipupone. Ilpu uznoxxeHun ocHOB yueHus o Ouocdepe Oyaem Ipu-
JEP)KUBATHCA CUCTEMHOW OpraHU3allMyd Hay4YHBIX 3HAHHM, U3JI0KCH-
HOM BBIIIIE.

Cemunap 3.1

Bonpocsl K KOHTPOJILHOU padoTe
1. IlpaBuna BeIIeSICHUS] CUCTEM (TISITh ITYHKTOB)
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3. Ceeoenus o cucmemnom ananusze u CUHepzemuke

2. O0bsicuute Ha3BaHue padboThl A.A. bormanoBa «Tektosorusi.
BceoOmias opranu3aiiioHHast HAyKa.

3. Jlnsa xakux cuctem JI. bepranmandu co3man cBOWO TEOpHIO, Ka-
KOBO Ha3BaHUE €r0 OCHOBHOTO TpyJaa?

4. Kakossl 3aciayru W.P. [IpuroxuHa B co3ganuu oO0IIel Teopuu
cucrem?

5. Haure onpenenenue cucremsel o B.H. Camosckomy.

6. [IpuBenure npuMep HEOPraHUIECKOW OTHOPOIHONU CUCTEMBI.

7. IlpuBenute npumep OMOJIOTUUECKON OJHOPOTHONU CUCTEMBI.

8. [IpuBeauTe MpuMep HEOPrAHUYECKOU PA3HOPOTHON CUCTEMBI.

9. IlpuBenuTte mpuMep OMOIOTHUYECKON Pa3HOPOIHON CHCTEMBI.

10. Yto Takoe cimoxkHas cucrema?

11. IlosicauTe mpaBUIIO HECBOAUMOCTA W BO3HUKHOBCHHUS B
CHOKHBIX CUCTEMAX.

12. JlaitTe ornpeneneHrue 3aKpbITOM CUCTEMBI.

13. J{aitTe onpeesieHue OTKPBITOM CUCTEMBI.

14. Ilo xakOMy NpPHUHUHWNY BBIACISIOT YIIPABISEMBIE W YIPaB-
JISTFOIIHAE 3JIEMEHTHI B CIIOKHBIX CUCTEMAaXx?

15. PackpoiiTe NOHATHE TTOPOra yCTOUUYUBOCTH.

16. Yem xapakTepu3yrOTCs paBHOBECHBIEC (ha30BbIC TIEPEXObI?

17. Yem xapakTepu3yrOTCs HEpaBHOBECHBIE (Da30BbIC MEPEXOIbI?

CamocrosiTesibHas padora
[To rpynmnam (5 — 6 4yenoBeK) MpeACTaBbTe KaKylo — JIMOO CUCTEMY
KaK 00OBEKT CUCTEMHBIX HUCCIIEAOBAHUIM.

Bomnpocs! auist 00cyxaeHust
[Ipoananmu3upyiTe CBOM MPUMEDP IO CXEME:
1. Bunasl cucrem.

2. Tunel cucTem.

3. CBoMCTBa CUCTEM.

Cemunap 3.2

TeMbl 1JI1 CAMOCTOATEJbHON PA00THI B rpynmnax (00cyxiaeHue
Ha ceMHHape)
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1. Bropol 3akOH TE€pMOAWHAMUKH, BO3PACTAHUE SHTPOINHUU B 3a-
KPBITBIX CUCTEMAX.

2. Ilpsimbie 1 oOpaTHbIE, MOJOXKUTENbHBIE U OTPUIIATEIIBHBIEC CBSI-
31 B HEPABHOBECHBIX OTKPBITBHIX CUCTEMAX.

3. UYto mnpenacTaBiAOT COOOW UCCUMATUBHBIE CTPYKTYPHI IO
N.P. IIpuroxuny? ['ae 1 npu KaKuX yCJIOBUAX OHU BOSHUKAIOT?

4. [lonsiTue xaoca B CHHEPreTHKe. Pojib KOHCTPYKTHBHOM CITy-
YaWHOCTH.

5. MexaHu3mbl Opra’Hu3alvd M CaMOOPTraHU3aLMH, IPUCYIIUE
HEPABHOBECHBIM OTKPBITHIM cHUcTeMaM. Kak Bbl MOHUMAETE CYTh Op-
raHW3alUl U CAMOOPTaHU3allMU B Pa3HbIX BUIAX CUCTEM?

6. Camoopranusanys B KUBBIX CUCTEMaX. Y MEHBUICHHE JHTPO-
AU TPU SBOJIIOLIMM KUBBIX CUCTEM.

7. CuHEepreTuka — HOBOE HAMNPABJICHHUE MEKIUCIUIIMHAPHOTO
cuHTe3a. OCHOBHBIE MOMEHTBI CAaMOOpPTraHU3allMi HEPABHOBECHBIX OT-
KPBITBIX CUCTEM B XUMUH, PU3UKE, OMOJIOTUH, OOIIIECTOBEICHUH.

Jluteparypa

Anexcees I'.H., 1985; Ab6ankun JI.W., 1995; Aromkosa E.b., Ax-
muounckui b.B., 1998; T'openoB A.A., 1997; 1999; 3aap3un I'.A.,
1999; Kuszes E.H., Kypaiomor C.II., 1994; Mapranedp P., 1992;
Moucees H.H., 1995; HukonacI'., Ilpuroxun MW.,1979; Pynenko
A.I1., 2000; CunepreTuyeckas napaaurmMa: MHOrooOpasue MmoucKoB U
rmoaxoaos, 2000.
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4. BeigeneHmue 0mMocdepsl
KaK CJIOKHOM
IIPUPOOAHOM CUCTEMBbI

A acno cman oco3nasams, 4mo MHe CYHCOEHO
CKA3amy yeno8eyecma)y H080e

8 MOM YUeHUU O HCUBOM 8eujecmae,

KOmopoe s c0304at0, U Ymo 3mo

Moe npuseanue, Mos 0053aHHOCMY,
HANONCEHHASL HA MeHsl, KOMOPYIO 51 00JIHCEH
NPOBOOUMDb 8 HCU3Hb, — KAK NPOPOK,
Yy8CmMeEyIowuLl 6Hympu ceos 2010c,
NPU3LIBAIOWUL K 0esimeIbHOCU.

B.U. Bepnaockuii

B 3emnom none ycmouiuusocmu scusnu

HA00 OMAU4ams, 60-Nepavlx,

obacmeb 8PEMEHH020 NPOHUKHOBEHUS —

Oe3 OblIcmpotl 2ubeiu — HCUBLIX OPSAHUZMOS,
80-8MOPBIX, 00JACMb OIUMENIbHO20 UX CYULeCMBOBAHUS,
HeUu30eHCHO C8A3AHHO20 C NPOSBIEHUEM PASMHONCEHUS.
B.U. Bepnaockuii

buocdepa npencrabisier coOOM CIOXHYIO MPHUPOIHYIO CUCTEMY
r100aIbHOM pa3MEpPHOCTH, U MPH €€ U3YUYCHUH MBI OyAeM MpHACPIKH-
BaThCs TOW MOCJIENOBATEILHOCTH, KOTOpas ObLla HaMedeHa B Mpe-
HIECTBYIOIIEM pa3jielie.

Heab BoIaeaeHust 0uocdepnl. O 1enu, KOTOPYIO CTaBUI MEPET
coboit B.W. BepHaackuii, OH TOBOPUJI TaK: «OMUCATh I'€OJIOTUUECKHUE
MPOSIBICHUS KWU3HM, JaTh KapTUHY COBEPIIAIOIIETOCsS BOKPYI Hac
maneTHoro nporecca» (1960, c. 7). I[loueMy oH UMEHHO Tak OIpe/ie-
JUJ 1€b? DTO CTAHOBUTCA SICHBIM, €CJIM MOCMOTPETH Ha KPYT BOMPO-
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COB, KOTOpBIE TOTJIa U3yyasa reojiorusi. «B oOiiem, B reonoruu, B sIB-
JICHUSIX, CBSI3aHHBIX C KM3HBIO, U3y4alOTCsl YaCTHOCTU. M3yueHue oT-
BEUYAIOLIET0 UM MEXaHW3Ma HE CTABUTCA KaK 3a/1a4a HAYYHOrO HCCIIe-
noBaHusg. U Korma OHa HE CTaBUTCSI W €€ CYIIECTBOBAHHE HE
OCO3HAETCs, UCCIIEI0BATEIh HEU30EKHO MPOXOJUT MUMO €€ MPOSIBIIE-
HUM, OKPYXKAIOIIUX HAc Ha KaxaoM mary» (Bepraackui, 1960, c. 7).
NHbIMU CIIOBaMH, T€OJIOTH M3ydalld 2eo 0e3 6uo. TOUHO Tak ke, Kak
OmoJioru uccienoBam ouo 6e3 eeo (cm. pazaen 1). Takas pazoOiieH-
HOCTh He ycTpauBaia B.M. BepHaackoro, OH Kak reOXMMHUK HAa Kax-
JIOM IIary CTaJKUBAJICS C MPOSIBICHUSIMU T'€OXUMHUYECKON (DYHKIIUU
KMBOTO BEIIIECTBA HAa MPOTSHKEHUH BCEU TIE€OJOTHYECKOW HCTOPUH
3emuu. M oH noHs, 4To HaAo0 u3yyath JKu3Hb Ha 3emiie (Ouo BMeCTe
¢ 2eo). IloaToMy OH M MOCTaBUJ Iiepea Co0OMl Ielib — BCECTOPOHHE
paccMOTpeTh OMOTreOXMMHUYECKYI0 (DYHKIIMIO >KMBOTO BEIIECTBAa Kak
IJIAHETHOTO SIBJIEHUS, T.€. CYIIHOCTh B3aHUMOJIEUCTBUA, KOTOPOE CBS-
3BIBAET OUO B €ANHOE 1IEJIOE C 2€0.

[enp nocTtaBiieHa. Tenepb HAO MOCIEIOBATENBHO UJITH TIO MYTH,
BEIlyIIEMY K €€ TOCTHKEHUIO. [1epBbIii mar — HaJlo YE€TKO ONPEACIIUTh
OOBEKT HCCIIEIOBAHMS, MCXOAS M3 IMOCTaBJICHHOW uenu. s 3Toro
B.W. BepraackoMy IpHUILIOCH BBIACIUTH 0CO00€ €CTECTBEHHOE TEJO
IJIaHETApHOM pa3MEpPHOCTH W Ha3zBaTh ero Oouocdepoit. Ilonstue ec-
mecmeeHHoe meao OH IEPeHsul OoT cBoero yuurensa B.B. Jlokydaesa,
KOTOPBINA 3TUM MOHATHEM 0003Hayasl BCSIKUM Jlocuuecku OTTpaHuYCH-
HBII OT OKPY>KaroLIEro mMpeaMeT, 00pa30BaBIINICS B pe3yJIbTaTe MPU-
POJHBIX IIPOLIECCOB.

JIroOble TOTUYecKue paccykACHUsl ONMUPAIOTCS HA OCHOBaHUS, OT-
TaJKUBAsCh OT KOTOPBIX CTPOSAT LIETh JIOTHYECKUX YMO3AKIIoueHu. B
Tr€OMETPUHU B KAaUE€CTBE TAKUX OCHOBAHUU BBICTYIAIOT MOCTYNAThI (aK-
cuOMBI). B ocHOBe paboThl HalIEro MO3ra JieKaT JBa TUIA MO3HAHUS:
JIOTUYECKOE U BHEJIOTHYECKOE. JIOTMUECKUU THUIl MO3HAHUSA JIEKUT B
OCHOBE JII000TO pasjesia MaTEMaTUKH, MHOTHME U3 KOTOPBIX BaM 3Ha-
KOMBI CO IIKOJIbI. BHenorndeckass KOMIIOHEHTa HAIIETO CO3HAHUS
BO3HMKJIA B MPOIECCE OMOJIOTMYECKON ABOIIOLMH, KaK CIIOCOOHOCTh
MOJCO3HATEIBHO MPOU3BOAUTH TAPMOHU3ALMIO XAOTUYECKONH MACCHI
BHeUaTJIeHUH. [Ipu TakoW rapMoOHU3aIMU BAXKHYIO POJIb UTPAET KPHU-
TEepUM, KOTOPBIA MHOT/IA HAa3bIBAKOT YyBCTBOM KpacoTkl. BoT 3ta rap-
MOHHU3UPOBAHHAS MAcCa BIICYATICHUN BBICTYMAET B BUJE TEX AKCHOM
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U MOCTYJIATOB, HA KOTOPHIEC OMHUPACTCS JIOTUYECKasi KOMIIOHEHTa CO3-
HaHus. TakuM 00pa3om, Bech MpoIecc paboThl O3HAHUSI COCTOUT U3
MOCTOSIHHOTO Y€pEeAOBaHUs JIOTHUYECKON U BHEJIOTHYECKON KOMIIOHEHT
(Paymen6ax, 1997).

B ecrecTBEHHBIX HayKax 3Ta TapMOHU3AIMA MAacChl YCTAaHOBJICH-
HBbIX (PAKTOB BBICTYHAaeT B BUJE IMIIUPUUECKUX OOOOIIEHUM, Urparo-
IMX OFPOMHYIO POJIb B HayKe W BoOOIIE B No3HaHUU. OHU NIPEeACTaB-
JSI0T OO0 pe3ysibTaThl BHEJIOTMYECKOTO THUIMA MO3HAHMS, KOTOPHIE
JIEXKAT B OCHOBE BCEX NAIBHEHMIIMX JIOTMUYECKHX PACCYKIACHUU. IDTO
nousatue B.W. BepHaackuil ompenensier Tak: “Omnupuyueckoe 0000-
HIeHUE omnmupaeTcsa Ha (DaKThl, UHAYKTUBHBIM MyTeM COOpaHHBIC, HE
BBIXOJSl 32 UX MPENeNibl U HE 3a00TSACh O COTJIACHMM WJIM HECOTJIACUU
MOJIY4Y€HHOTO BBIBOJIa C JIPYTMMHU CYIIECTBYIOIIUMHU TPEICTABICHUS-
mu o ripupoze” (1960, c. 19).

OMnupuueckrue o000IIeHUs, JIeKalllie B OCHOBE y4YEHHUs O Ouo-
cdepe:

1. B TeueHune Bcex reosIOTMUECKUX MepruooB He ObUIO U HET HUKa-
KHX CJIEIOB abuoreHe3a (T.e. HEMOCPEACTBEHHOI'O CO3J[aHUs KHUBOIO
OpraHv3Ma U3 MEPTBOU, KOCHON MaTepun).

2. Hukorma B TeY€HHE BCETO Ie0JOTMYECKOr0 BpPEMEHU HE Ha-
OJIF0TAJIMCH a30MHbBIE (T.€. JTUIICHHBIC KHU3HU ) I'€0JOTHYECKUE TOXH.

3. Orcroga ciaenyeT, 4To, BO-IIEPBBIX, COBPEMEHHOE )KUBOE BEIIIE-
CTBO T'€HETUUYECKHU CBS3AHO C KMBBIM BEIIECTBOM BCEX MPOUUIBIX I€0-
JIOTUYECKHUX 3I0X M, BO-BTOPHIX, B TCUCHUE BCETO ITOTO BPEMEHU yC-
JIOBUSI 36€MHOM Cpeabl ObUIM JOCTYIHBI JIJIsi €r0 CYIIECTBOBaHUS, T.€.
HETPEPBIBHO ObLIIN OJIM3KH COBPEMEHHBIM.

4. B TedeHue BCEro 3TOTO TIeO0JOTMYECKOr0 BPEMEHU HE ObLIO
PE3KOro U3MEHEHUS B KaKylO-HUOYJb CTOPOHY B XMMHUYECKOM BIIHS-
HUU >KMBOTO BEIECTBA Ha OKPYXKAIOUIYIO €ro Cpeay; BCe BpeMs Ha
36MHOM TOBEPXHOCTH IIJIA T€ € IPOIECChl BHIBETPUBAHMS, T.C. B
o01meM HaOJroJaCs TOT K€ CPEIHUM XMMHUYECKHH COCTaB >KHMBOTO
BEIIIECTBA U 3€MHOM KOPBI, KAKOI MbI U HbIHE HAaOJIIOgaeM.

5. I3 HEM3MEHHOCTH NPOLIECCOB BBIBETPUBAHUS BBITEKAECT U HE-
U3MEHHOCTh KOJIMYECTBA aTOMOB, 3aXBaU€HHBIX )KU3HbIO, T.€. HE OBLIO
OOJBIINX U3MEHEHHI B KOJMYECTBE KUBOTO BEIIECTBA (€CTh TOJIBKO
MPU3HAKU HEOOJIBIIUX KOJCOaHUM OKOJIO HEKOTOPOTO CPETHETO).
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6. B yem OBl ABJICHUS KU3HU HU COCTOSUIH, DHEPTHUSI, BhIACIsIEMAast
OpraHu3MaMH, €CTh B TJIaBHOM CBOEM 4acTH, a MOXKET ObITh W IEIIH-
KoM, JyuurcTas sHeprusi Connua. Yepes mocpeacTBO OpraHu3MOB OHA
pEryJIMpyeT XUMUUYECKOE MposBiIeHUE 3eMHOU kopbl (1960, c. 19 —
20).

K stum smmupudeckum o6o6menusm B.U. Bepruaackuii npuiien,
KOT/Ia TIPOIIIeJT BECh IMMyTh UCCIEAOBAHUS OT KPUCTaUIa J0 36MHOU KO-
pol B 1iesioM. OOpaTuTe BHHUMaHUE Ha JIOTUYECKYIO IIEMb paccCykjie-
HUW, KOTOpasi BEACT OT ITHX AMIMPUUYECKUX OOOOIIEHUH K BBIJIETIC-
HUIO Onocdepbl Kak 0co00ro MpUPOJHOro Tena. Kugoe eewyecmeo
NPOUCXO0UM MOJILKO OM JHCUBO20, U OHO 8 MeyeHUe 2e0102UHeCKO20
8peMeHU 8ce20a 3aHUMANO ONPeOeNeHHYI0 YACHb 3eMH020 NPOCMPAH-
cmea, Komopomy ObllO0 CEOUCMBEHHO COXPAHeHUe ONnpeoeneHHbIX )C-
JI08ULl, NPUCOOHBIX O cyujecmeoganus Hcueozo eewecmea. Cpeou
IMUX YCAO0BUL 2NABHEUUUM ObLIO HenpepvleHoe NOCMYNIeHUe 6 MY
yacmes 3eMHO020 NPOCMPAHCMEA JIYYUCMOU SHep2UU CONHYA, 3a cuem
KOMOpO020, 2IA8HbIM 00PA30M, U PA38UBANIOCH JHcugoe seujecmeo. Ecu
Mol Xomum noswams Kuzno Ha 3emne, mo Ham cghepy drcuznu (6uo
emecme ¢ 2e0) HaA0O BbLOEIUMb 8 Kayecmee 00beKma c80e20 UCCAe00-
BAHUSI.

C atux no3unuii 6uocdepa — 3To ocodast, pe3ko 000cobIeHHAs Ha
Halllel TIaHeTe 3eMHas 000Jiouka. OHAa OXBAaThIBAET YACTUYHO WIIH
MOJIHOCTBIO PSiJl KOHIEHTPUUYECKUX, BCIO 3EMJII0 OXBAThIBAIOIINX, CO-
IpUKACcaroNUXCsl 00pa3oBaHUi, Ha3bIBaeMbIX Teocdepamu. K HuM OT-
HocsTca atMocdepa, rujpocdepa u nurochepa. buochepa obnagaer
COBEPILEHHO OINPEJEICHHBIM CTPOCHUEM, KOTOPOE CYIIECTBOBAJIO Ta-
KAM Ha TPOTSHKCHUH MUJIIHAPAOB jieT. CTpoeHne 3TO CBSA3aHO C aK-
TUBHBIM y4aCTHEM B HEM >KW3HH, CYIIECTBOBaHWE KOTOPOU MOIEp-
KUBAJIOCh 3a cyeT Jyunctor 3Heprun ConHua. braronaps Haau4uio
’KUBOTO BellecTBa sl Onocdepbl XapakTepHbI JUHAMHYECKHE, T10]I-
BIDKHBIC, YCTOWYHMBBIE U TEOJOTUYECKH [JIUTEIBHBIC PaBHOBECHS
(Bepnanackuii, 1977).

B.W. BepHajnckuii cuutaer, 4To Onocdepa u ectb OCHOBHasi 00-
JaCTh HAy4YHOTO 3HAHMS, XOTA TOJIBKO TEMepb MbI MOAXOIUM K Hayd-
HOMY BBIJICJICHUIO €€ M3 OKpYy:Kalollled Hac peanbHocTH. buocdepa,
MOTYEePKUBAJI OH, OTBEYAET TOMY, YTO B MBIIJICHHNH HATypaJIMCTOB U B
OONBIIMHCTBE paccyxaeHui ¢unocopoB odo3Havaetcs [Ipupoaoit B
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O0OBIYHOM MOHHMMAaHWUM, B T€X CIydYasX, Korjga oHW He Kacaiauch Koc-
Moca B LIeJIOM, ocTaBasich B mpeaenax 3emnu. Ho sra [lpupona He
amopdHa 1 He 6echopMEeHHa, KaK 3TO BEKaMH cuuTainock. OHa UMEET
onpeaeneHHoe cTpoeHue. Cieayrome ero cjioBa OTpakaroT MOHUMA-
HHUE UM CYIIHOCTH 3TOTO IUIAHETAPHOTO €CTECTBEHHOTO Tena. “Hawu
3HaHUus 0 buocgepe u 0 ee coOOePHCUMOM PE3KO OMIAUUAIOMCS OM BCSl-
K020 Opy2020 3HAaHUs, TaK KaK MbI )KUBEM B Onocdepe u olryiiaeM ee
BCEM CBOMM cyIlecTBOM. Bce mepemaercs nHam uepes 6uochepy. Bri-
II€ ¥ HIDKE €€ YEJIOBEK MOXKET MPOHUKATH TOJIHKO JIOTUYECKUM ITYTEM,
pasymoM. Uepe3 Hee OH OXBAaThIBAET KOCMHUYECKUN MUP, TIPEIOMIICH-
HBI B Omocdepe. U Taxke mpesioMieHHbIMUA B Ouochepe OH MOXKET
U3y4yaTh IIyOUHBI TJIAHETHI, JIXKAIue HUXKE 3eMHOM Kopbl. B cy1iHo-
CTHU YEJIOBEK, SBJISSICH YacThio OMOC(hEphl, TOJBKO MO CPABHEHHUIO C
HAOJI0JJaeMbIMU Ha HEW SIBJICHUSMH, MOXKET CYIAUTh O MHUPO3JAaHUHU.
OH BUCHUT B TOHKOM IJIEHKE OUOC(Ephl U JIUIIb MBICIbIO MPOHUKAET
BBepx U BHU3” (Bepnaackuii, 1980, c. 19 - 20)

Wtak, ns peanusanuy MoCTaBISHHOM mepes] coOoi 1eu (omucaTh
reoJiorudeckoe nposiieHue xu3Hu) B.J. BepHanackuil Belaenus ecre-
CTBEHHOE TeJI0 IJI00aIbHOM pa3MEepHOCTH, KOTOPOE Ha3Bal OMochepoX.
DTO MO3BOJIWIO €MY AaTh CUCTEMHOE MPEJCTABICHUE HAIIMX 3HAHUU O
HEIIOCPEJICTBEHHOM OKpYKEHUU 4YeJloBeKa, 0 Tou camou IIpupone,
YACTUYKOW KOTOPOU SIBJISICTCSI CaM YEJIOBEK U C KOTOPOU OH CBSI3aH ThI-
cA4amMu HUTEW. B mepByto ouepeap IbIXaHUEM U MIUTaHUEM. B cOOTBET-
CTBUU C MOCTABJICHHOM IIEIbI0 OH ONPEeNn OOBEKT UCCIICIOBAHUS —
3€MHO€ MPOCTPAHCTBO, 3aHSTOE )KUBBIM BEIIECTBOM. JTO €CTECTBEHHOE
TEJIO TUIAHETAPHOW Pa3MEPHOCTH, JOTUYECKH 3aMKHYTOE, OH U Ha3BaJl
onocdepoi.

I'panuusi 0uocdepsl. Onpenenenue ux B.M. BepHanckuit Hauan
C YCTAHOBJICHUS MOJISI yCTOMYMBOCTH KHU3HU, IMOCIIEIOBATEIBHO BbIJIE-
751 chaenyromue GpakTopbl: TeMnepaTrypy, AaBieHue, pa3zy cpeabl, Xu-
MU3M CPEJIbl, TYUYUCTYIO SHEPTHIO.

Temnepamypusiii oakmop. CaMasi BbICOKasi TeMIlepaTypa, KOTO-
PYIO BBLIEPKUBAIOT HEKOTOPBIE reTepoTpodHbIE CylIecTBa 0e3 cMep-
TU opranusma, npuonmxkaercs k 140°C, a camas nuzkas —253°C. UH-
TepBai B 393 rpamyca — 3TO NMpeAEIbHOE TEIJIOBOE IOJIE, B KOTOPOM
MOT'YT HEKOTOPOE BpeMsI HaXOJUThCs 0e3 rubenu W pa3pylieHUs He-
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KOTOpbIE OpraHu3Mbl. J[J11 3€JIEHBIX PacTEHHl OHO COKpallaercs 10
140° (ot 80° mo — 60° C).

asnenue. Ero npenensl M3MEHSIIOTCS B OYEHb OOJBIINX Mpee-
nax. XXuszupb apoxkeit coxpansiercs u npu 8 000 armocdep nasieHus,
a CEMEHa W CIIOPbl MOTYT COXPAHATHCS NP JABJICHUSX, PABHBIX ThI-
CSTYHBIM JI0JISIM aTMOC(EpBI.

Daza cpeovi. Hexotopbie (hOpMbI )KU3HU (CEMEHA M CIOPhI) MO-
IyT HaXoauThca Oe3 Thbenu B cpele, JUIIECHHON BOJbI, aOCOIIOTHO
cyxoil. Ho Bojma B KameabHOXHIAKOM M Ta3000pa3HOM COCTOSIHUU
HY’Ha JIJI1 pOCTa U Pa3MHOXKEHUSI OpraHu3MoB. MM 1171 moJIHOTO pas-
BUTHSI CBOMX (PYHKIIMI HEOO0XOJMMa BO3MOXKHOCTh Ta30BOro oOMeHa
(IpIXaHMs) U YCTOMYUBOCTH KOJUIOMIHBIX CHUCTEM, U3 KOTOPBIX IIO-
CTpoeH opranu3M. JKujakas cpena (pacTBOp WM KOJIJIOW[I), KOTOpas
JIUIIIEHA Ta30B, HE MOXKET OBITh 00JIACTHIO KU3HHU.

Xumusm cpedvt. OONACTh XUMUUYECKUX U3MEHEHUH, KOTOPHIE MO-
TYyT BBIICPKUBATH OPraHU3MbI, OY€Hb OoJiblllasi. Pa3BUTHE 3€EHBIX
OpTraHM3MOB TPEOyeT MPHUCYTCTBHUSA CBOOOJHOTO KHCIOpOAa, a aHa-
POOHBIE OPTaHU3MbI MOTYT CYILIECTBOBAThH 0€3 CBOOOJHOTO KHUCIOPO-
na. ABTOTpo(pHBIE OpraHU3MBbI )KMBYT U 0€3 TOTOBBIX OPraHUYECKUX
COEIMHEHHI, HA OJJTHOM MUHEPAIbHOM NMUTAHUU. VI3BECTHBI OpraHus-
MBI, JKUBYIIIHE B rOpsiYMX OOPHBIX UCTOUHHKAX, B cpenax ¢ 10% cep-
HOW KHUCJIOTOM, B KPEHKUX PACTBOPAX PA3JIUUYHBIX COJIEH, HACBIIICH-
HBIX PacTBOpaxX KyIoOpoca, CEIUTPbI, ‘““KU3Hb MOKET CYIIECTBOBATH
TOJIBKO B M3BECTHBIX MpPEJesiaXx MOHU3AIMH, OT 107°% 110 10719 g™
(Bepnanckuit, 1960, c. 75).

Jlhyuucmas suepeus. JIjisi pa3BUTHS 3€JIEHBIX PACTeHHN HEOOXO-
JTMMa JIY4HUCTasl SHEPrUs ONpeAeICHHON JTMHBI BOJIHBL. ['eTepoTpod-
HbIE OpraHu3Mbl U aBTOTPO(HBIE OAKTEPUU MOTYT KUTh B MOJHOU
TEMHOTE, TP OTCYTCTBUU BUAMMOMN YacCTH CIIEKTpa CBETa, HO /ISl HUX
BOKHBI JJIMHHBIE MH(paKpacHbIe BOJHBI. XOPOIIO M3BECTEH MpeAe
BCSIKOW KU3HU B 00JIaCTU KOPOTKHUX BOJIH: O0€3KM3HEHHA Cpejia, B KO-
TOPOU paCHPOCTPAHSAIOTCS YIAbTPaA()UOIETOBBIE JYyUH C ITTUHON BOJIHBI
MenbIe 0,3 MukpoHa. Mcxonas uM3 3TUX mapaMeTpoB yCTONYMBOCTH
MOJIS1 KU3HU, U TIPOBOJISAT TPaHULIbI OUOCPEPHI.

Bepxnuaa epanuya 6uocghepwi. Ee nonoxeHnue omnpeaesnsieTcss Ha-
JUYAEM TOM JIYYUCTOM JHEPrUU, NMPUCYTCTBUE KOTOPOU HCKIIFOYAET
BO3MOYHOCTb KM3HU. DTa rpaHUIla MPOBOJUTCS MO0 030HOBOMY CJIOKO,
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KOTOPBIN 3aJIepKUBAET OOJIBIIIYIO YaCTh KECTKOTO YIbTpaduosieToBo-
IO U3JIy4YE€HUs C JJIMHOW BOJIHBI MeHee 0,3 MUKpOHA. DTOT 030HOBBIN
cjo# pacnosaraercst Ha Bbicotax oT 10 g0 50 kM, MakCHMaIbHasT KOH-
neHTpanus o3oHa (10 30%) HabOmromaeTcs Ha BbicoTax 20 — 25 KM.
Ponb aToro cnos nis 6uocdepsl Beauka. IMEHHO O30HOBBIN 3KpaH
CBEPXY OTPAHUYMBAET I0OJI€ YCTOMYMBOCTH XU3HU. “JKW3HBb, cO31aBas
B 3€MHOW KOpE CBOOOJHBIN KHUCIOPOJA, TEM CaMbIM, CO3Ja€T O30H U
npeaoxpanser onocdepy oT ryouTeIbHBIX KOPOTKOBOJHOBBIX U3JTyde-
HUM HeOecHbIX cBeTw (Bepuanckuii, 1960, c. 78). OgHako TOIBKO
pelKue OpraHu3Mbl B CBOEM pPACIPOCTPAHEHUU JOCTUTAIOT HTOMN
BEpXHEU I'paHUllbl. JKMBBIMU CYIIECTBAMU MEPENOIHEH JIUIIb TOHKUN
IPU3EMHOM CI0M aTMOC(EphI, TOJUMHON BCETO MEPBbIE NECITKU MET-
POB.

Huoicnaa epanuya 6uocgepol. Ee monoxeHnne onpenenseTcs: TeM-
nepatypubiM paktopoMm. B.M. BepHajackuil cyuTana, 4TO BEpXHUU
TeMIEpaTypHBIN Tpeaen AJisl CyIIeCTBOBaHUS >KMUBOIO BEIIECTBA CO-
craBisier nopsaka 100° — 140°C. CoBpeMeHHbIE MUKPOOHOIOTHYE-
CKHE UCCIIeAOBaHUS HEQTSIHBIX CKBAXKHH, a TAK)KE ITyOOKHUX U CBEPX-
rIyOOKMX MNapaMeTpUUYECKUX CKBXKHMH MoKazainu cienytomiee. Ha
rIyOuHax 5 — 7 KM HailieHbl TepMOPUIbHBIE MUKPOOPTAHU3MBI, JKU-
Bylue npu temmneparypax 230°C. Ha atux rioyOouHax pacriojaraercs
TaK Ha3bIBa€MbI YTJIEKUCIO-BOJOPOAHBIN MHUKPOOHBIN “PuiabTp”.
Tam oOuTarOT yabTpaTepMODUIBHBIE XEMOJIUTOTPOPHI, KOTOPHIE ac-
CUMUWIMPYIOT MAaHTUMHBIA BOJOPOJ U YTIIEKUCIOTY. B pe3ynbrare 1o-
Jy4aeTcs NMEPBUYHOE OPraHUYECKOE BEIIECTBO M METaH. DTOT Mpo-
1ecc HaszpIBaeTcss Ha(TWIOOHWO3, TPHU KOTOPOM OCYIIECTBISETCS
MUKPOOHMOJIOTHYECKUN CUHTE3 ra3000pa3HbIX U KUJIKUX YTIE€BOJIOPO-
JI0B, MPEAIIECTBEHHUKOB YIJIEBOJOPOJIOB HEPTU W raza. ITOT Mpo-
1ecc Hanbojee aKTUBHO MJET B 30HAX, TJ€ W3 HEAp MOJAHUMAIOTCS
rIyOMHHBIE MaHTUHbIE pacTBOphl (O6opun u ap., 2001; Cenesnes,
2001; IIexonuona, 2001).

Hwxnsa rpanumia Ouocdepsl pacronaraetcs B 8 KM HHUXE OT
JTHEBHOM MoBepXxHOCTU. O HIDKHUX MpeJiesiax pacupoOCTPAHEHUS YIIbT-
paTepMOPUIBLHBIX MHUKPOOPTaHU3MOB TMOKa (PAKTUYECKUX JaHHBIX
HeT. CuuTaercd, 4To Ha riayOMHaxX mopsiaka 25 KM TepMoAUHaMUye-
CKHME YCJIOBHUS MCKJIIOYAIOT HAXOXJEHHUE BOJIbI KaK XMMHUYECKOTO CO-
eauHeHus. [loaTomMy monararoT, 4TO HIDKHSS TpaHuila Ouochepsl He
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MOXET OIyCKaTbCs riyosxke 25 kM. Ha kakom ypoBHE B Uana3oHe 8 —
25 KM pacrojlaraeTcs HUXHSA TpaHuila Ouocdepsl, MOKaXyT ajlb-
HEeUIlIe UCCIEI0OBAHUS.

B Hacrosiiee BpeMs MpocTpaHCTBO OMochephl HaYalu ACIUTh Ha
Pa3JIMYHBIE CIOM, KAl U3 KOTOPBIX MOJTYYUII CBOE Ha3BaHHE. Takux
NoJipa3/ieJICHUN MPOCTpaHCTBA OMOC(EpPDHI, BBIACICHHBIX IO Pa3HbIM
OCHOBaHMSIM, HacuuThIBaeTcs Oonee 50. YnomsHeM JBa U3 HUX. Iy-
Ouocghepa oxBaTbIBae€T TO MPOCTPAHCTBO OMOCHEPHI, B KOTOPOM HIET
Han0oJiee aKTUBHAsI KWU3Hb, IPOUCXOIUT ACICHUE KJIETOK U Pa3MHO-
KEHUE OpraHru3MoB. ['paHullel 3yornocepsl IPOBOJST, UCXOIS U3 TEM-
neparypHoro ¢aktopa. HuxHsis rpaHuiia mpoBOIUTCS 10 TEMIIEpaType
KUIEHUS BOJbI, T.K. y OOJBIIMHCTBA OPraHU3MOB IpPU TEMIIEpaType
soire 100°C Gesku cBopaunBaroTcs. B riy0b Heap 3eMiin TeMiiepary-
pa yBEIMYMBAETCS, HO TOBBIIIAETCS W JABJICHUE, 4 C YBEIMYCHHEM
JABJICHUSI pacTET U TeMIleparypa KurneHus Bojbl. [loaTomy Ha riryOu-
HaxX B HECKOJBKO KHUJIOMETPOB MpPHU JIaBJICHUU B HECKOJBKO COT aTMO-
cep u npu temneparype Boime 100°C 0OHapyKeHBI COOOIIECTBA KH-
BBIX MUKPOOPraHu3MoB. BepxHioto rpanuily s3yoroc@epsl MpoBOAST 1O
nsorepMe 0°C, MOCKOJILKY HUXKE 3TOM TeMIIEparyphl IPEKpaIaeTcs
nesTenbHOCTh (pepMeHTOB. Jybduochepa mpencrapiser coOOM OYEHBb
TOHKYIO TUIEHKY, TOJIIUHOW OKOJIO 12 — 17 KM, 1 B HEM cocpeloTOUYEeHA
OCHOBHAsl Macca »HUBOro BemiecTBa omocdepnsl. Macca 3TOro KUBOTO
BEILIECTBA 10 CPABHEHUIO C 3aHSATHIM MM MPOCTPAHCTBOM UYPE3BBIYANHO
Masia. ECliM CKOHIIEHTpUPOBATH BCE KUBOE B HEW B JIAHHBIA MOMEHT,
CMEIIaB TpaBy, OAKTEpUid, CIIOHOB M BCEX OCTAJIbHBIX, U HAC B TOM
YUCJIE, U PACTIPENIETUTh 3TO KUBOE BEIIECTBO POBHBIM CIOEM MO IO-
BEPXHOCTH 3€MJIM, TO MOJYYHUTCS CIOM BCEro B 2 cMm TommuHou. Ho,
HECMOTpPSl Ha TAaKUE Majbl€ pa3Mepbl, )KUBOE BEIIECTBO MPOU3BOJUT
KOJIOCCaIbHYIO0 paboTy Ha Hamied IuiaHeTe. Macca 3eMHOM KOpBI CO-
crasister okoio 2:10"” 1. Cyxoe BermecTBo Beeil COBpeMEHHOM GroMac-
cel no H.W. bazenesnd paBHO 2,4'1012 T. 910 Bcero 0,00001% ot mac-
Cbl 3€MHOM KOpbl. ExeromHas mNpoOayKUMsi KUBOTO BENIECTBA
COCTaBIISIET B CyXOM BECE 2,32'1011 T. 3a MOCJIECIHUN MIIPJ. JET 3TO
MPOAYKIIUS TPAKTUYECKHA HE U3MEHIIIACh. 3a 1 MIIp/. JIET AKUBOE BEIlle-
cTBO mpomsBeno Maccy B 2,32°10%° T, uto B decsiTh pa3 MpeBbIMIaeT
Maccy 3eMHOUM KOpbl! DTO OOBICHAETCS TEM, UTO KHUBOE BEIECTBO
YpE3BBIYANHO «aKTUBHO», €TI0 POJIb B TEOXHUMUU HAIIEW MIAHEThI TPaH-
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nuo3Ha. Ilo cymectBy, Oumocdepa mpeacraBisieT coO0H TMTaHTCKUM
«XHUMHYECKUM KOMOMHATY», B KOTOPOM dybrocdepa — ee OCHOBHOM IIeX.
Ha sToM «XuMHYeCKOM KOMOHMHAaTE» M3 pa3HOOOpa3HBIX CMeceil Be-
IIECTB, MPEJCTABICHHBIX Pa3IUYHBIMH MarMaTHYECKUMHU TOPOJaMHU,
MOPCKOM M IIPECHOU BOAOU U T.J., HOJYYArOT ITPOCTHIE U CPABHUTEIBHO
YUCTbIC COCTMHEHUS (U3BECTHSKH, POCPOPUTHI, KPEMHUCTHIE TTOPOBI,
YIJIM, KeJIe3HbIE M aJllOMUHUEBBIE PyAbl U T.1.). B 6uocdepe, u oco-
OCHHO B €€ «TJIaBHOM IIeXe» — dyomocdepe, MPOUCXOAHUT Mpeodpas3o-
BaHHE COJIHEUYHOM SHEPIHMH M SHIOTEHHOTO TEIUIOBOTO MOTOKA B DHEP-
THI0  TEOXMMHUYECKHX TMPOIECCOB, TMPHU KOTOPHIX  MPOUCXOJUT
muddepeHnnanus XUMHUYECKUX DJIEMEHTOB, POCT pa3zHOooOpasus Co-
€IMHEHUI, OCOOCHHO OpraHUYeCKUX, HAaKOIUIeHWe HuH(pOpMaluu |
YMEHBITICHUE SHTPOTIHH.

Mezabuocgpepa Bxouaer syorocdepy M mnpuieraromee K Heu
CBEPXY M CHHM3Y MPOCTPAHCTBO OMOCKEphbl, B KOTOPOM HET IMOCTOSH-
HBIX JKMBBIX OOMTaTEsEH, HO KOTOPOE UCHBITHIBACT MPSIMOE WIJIM KOC-
BEHHOC BIIMSIHHE JKMBOTO BEIIECTBA dyOHOC(hEphl. ITO MPOCTPAHCTBO
CIy4alfHOTO TOIIaJIaHMs KU3HHU CBEPXY OIPaHUYCHO O30HOBBIM JKpa-
HOM, a CHHM3Y IOJOIIBOM IPpaHUTHOrO cios 3emuu. [Ipu takom ompe-
JIEJICHUHU TPaHUI] POCTPAHCTBO Merabuocdepsl COBNATAET C TAKOBBIM
ouocdepsl U TepMUH "Meradbuocdepa’ u3NUIICH.

Wtak, BepxHsia rpaHuinia ouocdepbl NPOBOJUTCS MO O30HOBOMY
cioto, Ha BbicoTax OT 10 mo 50 kM, yamie B uHTEpBaie 20 — 25 kM.
JIOCTOBEPHO M3BECTHO, YTO B IIyOb JUTOC(HEPHI MOJE PA3BUTHUS KHU3-
HU OITyCKaeTcs 10 7 — 8 KM, a TEOPETUUYECKH MOXKET OMyCKaThCsS [0
25 kM. MakcuMainbHas ToJuHa ouocdeps He Oosee 75 KM, a pealib-
Has B JBa pas3a meHblue (mpuMmepHo 30 km). OCHOBHAsI Macca KUBOTO
BEIIIECTBA COCPEJIOTOUCHA B AyOrocdepe, TOIIMHA KOTOPOH MOpsaKa
12 - 17 xm.

Cemunap 4.

Bonpocs! 11 00CyKaeHusE

1. PacckaxuTe 0 CBOeM BOCIIpUSITHN OMOC(]EphI KaK CUCTEMBL.

— Ilouemy, ¢ Bamen touku 3penus, B.J. BepHaackuii nocraBui
MMEHHO TaKYyIO 11eJIb IIPU CO3JaHUM y4eHHUs 0 Onocdepe?

—Yem OH PYyKOBOJCTBOBAJICS TPHU OINpPECICHUU O00BEKTa HCCe-
oBaHusg?
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— IToueMy OH BBIOpa’ UMEHHO TaKU€ KPUTEPUU MPOBEIICHUS Ipa-
HU1l Onochepsr?

2. [Ipoananu3upynTe SMIUPUUYECKUE OOOOIICHUS, JIeKAIINE B
OCHOBE yueHusi o Ouocdepe. B uem Bbl BuUAuTE HMX BaXXHOCTb JJIs
ydeHus o buocdepe?

3. I'panuniel 6mocdepsl. Kak moHSITHE MOJISI YCTOMYMBOCTH KU3HU
no B.U. BepHaackomy coriiacyercsi ¢ 3aKOHOM MUHUMyMa JIuOuxa?
Chopmynupyiite onpeneseHue «mojisg YCTOWUYMBOCTH KU3HM» Ha OC-
HOBAaHUH 3TOT0 3aKOHA.

4. Cobepute BC€ CBEJCHHUS O MHHHUMAJIbHBIX M MaKCHUMAaJbHBIX
MOKa3aTelisIX MapaMeTPoB CPEJIbl, TI€ OTMEYEHBI )KUBbBIE CYIIECTBA.

Jluteparypa

Bepnaackuit B.M., 1960, 1988a, 19880; KonmakoraI'.B., 2001;
IMexosmosa H.B., 2001; Cene3ne U.A., 2001; Jlamo A.B., 1979; Sct-
pedoB M.B., 2001; Mapraned P. 1992.

% 80 R



5. OcHOBHBIE CBOVICTBA
OmMocdepsnl KaK cMCTEeMBbI

B.U. Bepnaockuii «gocnpunuman 3emuio ...
Kak 00Hy u3 nianem COIHEYHOU cucmembl,
HAaxX005AWYI0Cs 8 HENPEPLIBHOM MAMEPUATILHO-

sHepzemuueckom 3aumooeticmauu ¢ Kocmocom.
A.B. Jlano

OcHoBHBIE CBOMCTBa Onoc(hepbl Kak CUCTEMBI (OTKPBITOCTb, MO-
JTy3aMKHYTOCTh JUHAMHUYHOCTh, HEPAaBHOBECHOCTh, HEJIMHEHWHOCTBH)
ONPEAEIAITCS €€ B3aUMOJEUCTBUEM C OKpYykatoiiei cpeaoit (Kocmo-
caM U HeJlpaMu 3eMJIM) U XapaKTepoOM BHYTPEHHUX B3aUMOJCHCTBUIA
COCTABJISIOIINX €€ AJICMEHTOB.

OTKpBITOCTH

XapakTep B3auMOACHCTBHUS OMOC(Eephl C BHEIIHEH Cpeion orpe-
JeNSIeTCsl TIOTOKaMHM HEPTHUM M BEIIECTBA, CIOXKUBIIUMUCS MEXKITY
HUMHU.

Ilomoku rnepzuu. dueprerruuecku 6uocdepa B3auMoJEHCTBYET C
Kocmocom u Heapamu 3emin: 4epe3 €€ BEPXHIOI U HUKHIOK TPaHHU-
16l TOCTOSTHHO MPOXOJISAT MOTOKH IK30M€HHOM U HJIOT€HHOU SHEPTUH,
IpUYEeM IMOTOK AK30T€HHOW SHEPTHM Ha JBa MOpAJKA MPEBOCXOIUT
sHAoreHHbid. [lockonbky Temneparypa Ouocdepsl ocTaeTcst OCTOSH-
HOM, TO 3TO O3HAYAET, YTO B CBOIO OYEpeb U3 OMOoCHhEephl TOXKE UAYT
notoku 3Heprun B Kocmoc u Heapa 3emiuu. IHBIMU ClTIOBaMH, MEXKTY
Kocmocom, 6uocdepoit u Heapamu 3eMIId COBEPIIACTCS Pl KPyro-
BOPOTOB DHEPTHUHU.

IK302eHHblll NOMOK dHepauu. I'eHepaTopoM 3TOro MOTOKa SBJIS-
ercsi ConHile (KOCMHYECKOE H3IyuYeHHE Ha HECKOJbKO TMOPSIKOB
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MeHbIIe Jiyductor 3Hepruu Conunia). Ha BHENIHIO TpaHUIly aTMo-
chepsl  (MarHMTOMmAy3y) eXKECEeKyHZHO Ha | cM° IIPHXOIUT
13,95-10° opr yuncToii sHepruu. TpH YETBEPTH ITOH SHEPIUM HIACT
Ha HarpeBaHue BEepXHEH aTrMocdepsnl, U mocie psja nmpeodpa3oBaHui
OHa pacceuBaeTCs B MUPOBOM IpocTpaHcTBe. Jlo Onocdepsl JoXOAUT
s 3,49-10° apr myuucroii sueprun. C nocrymusieii B 6uochepy
AK30T€HHOM DHEPrUe MPOUCXOINUT LIEIbIM P IpeBpalieHuii. Bo3Hu-
KAaeT JUIMHHAs 1EMOYKa MEPEXO0/IOB OJHOTO BHJA DHEPTUU B JIPYTrou
(cM. pazzen 8).

Tennosoe uznyuenue 3emau. Ha 3eMHYI0 IOBEPXHOCTh MAIAET KO-
poTkoBoJIHOBass paauanust CoyHia. 3emJsi, MOIJIOTHB €€, U3JIydaeT
yK€ JJIMHHbIE BOJHBI. OOpa3HO roBOpPs, 3€MHOW IIap MPEACTaBisSET
co00#l OrpoMHBIM TpaHCchOpMATOp, MPEOOPa3YIOUIUK BOJHBI Majon
JUTMHBI B BOJTHBI O0sbIoN niauHbl. (M3 Gusuku n3BecTHO, YTO IIMHA
U3JIy4aeMbIX BOJIH 3aBUCUT OT TEeMIIEpaTyphbl HArpeToro Teja: 4YeMm
HIKE TEMIIEpaTypa, TEM JJIMHHEE W3JIydyaeMble BOJIHBL.) Brruucieno,
YTO TEIUIOBOE M3JIyYEHHUE 3€MIIM B CYTKH B CPEIHEM COCTAaBIISIET
0,58 kai. B MEHYTY ¢ 1 cM’ moBepxHOCTH, T.e. 840 Kal. B CyTKH,
MHBIMHA cioBaMH 120% conHedyHOM paavanuy 3a TOT ke nepuoa. B
MHUPOBOE TPOCTPAHCTBO YXOAUT BCErO 8%, OCTaIbHOE KOJIMYECTBO
(112%) mormnomaercs armochepoi, MPEUMyIIECTBEHHO COJIepKalllK-
MHCsL B HeMl BoJisiHBIM napoMm u CO,. He Oynp aTMocdepsl, TEII0BOE
U3JIyYEHUE 3eMJIA LETUKOM yXOJIUI0 Obl B MUPOBOE IIPOCTPAHCTBO, U
CpedHsis TeMIlepaTypa 36MHON MOBEPXHOCTU BPS JIU MpEBbIIIaia Obl
—19°. Ha 3emHOIl mOBEepXHOCTH OJyiarofapsi TMOJYYEHHOW DHEPTUu
OCyIIECTBIIsSIETCS (DOTOCUHTE3 3€JICHBIMU pacTeHUsIMU. B cpeaHeM B
ouocdepe Ha porocunTe3 ucnonbzyercs auib 0,1 — 0,2% romosoi
conHeuHou paauanuu (Komuunckuii, 1990).

’KuBoe BemniecTBO MPUHUMAET CaMOE€ HEMOCPEACTBEHHOE y4acTHUE
B KPYrOBOPOTax 3K30r€HHOU sHepruu B Ouochepe. OHO HAILIO CIO-
co0 YIJIMHATH LMKJ TpaHchopMallii SHEPTUU B Onocdepe u KOHIICH-
TPUPOBATh COJIHEUHYIO HHEPTHIO, 3amacasi €€ BIPOK HAa COTHU MMJI-
JMOHOB JieT. “C DHEpPreTHYeCKOM TOYKM 3pEHUs TNOSIBIICHUE H
pazButre Ouocdepsl Ha 3eMiie CIeAYeT paccMaTpUBaTh KaK BO3HUK-
HOBEHUE TPAaHIMO3HOIO Mpoliecca MOCTOSIHHOTO HAKOIUICHMs 3amaca
PEBPATUMOM SHEPTUH B TOBEPXHOCTHOW 000JI0UKE 3eMJIM U TEM Ca-
MBIM HAITPaBJIEHHOTO IPOLECCa YMEHBIICHUS 'TIPOM3BOACTBA' HEMpe-
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BpaTUMbIX (opM 3HEpruu B 3eMHOUN mpupone” (Xuiapmu, 1966, c.
271). OT0 U ecTh 3aMeUYATENbHBIA MEXAHU3M 3aMEJJIEHUS SHTPOIUHU B
ouocdepe, co3TaHHbIN KHUBBIM BEIIECTBOM.

Takasi KOHIIEHTpAIMSI U HAKOIUICHUE 3alaca COJIHEUHOU HEPIUu
MPOUCXOTUT 3a cYeT (GOTOCUHTE3A, IIPU KOTOPOM CO3/1aeTCsl OObIas
pacTUTENbHAs Macca, 4acTh KOTOPOM 3aXOpOHsETCs B BUie Topda u
yrieil. KpoMe Toro, B 30He BEIBETPUBAHMS TOPHBIX MTOPOJI U3 CIIOABI U
MOJIEBBIX IIMATOB OOPa3yIOTCS MPHU y4acCTHUU KMBOTO BEIIECTBA TJIU-
HUCTBIE MUHEPAJIbI. JTOT MPOIECC UJECT C MOTJIONIEHUEM Tera. Tem
CaMbIM MPOUCXOJUT KOHCEPBAIUS U HAKAIUIMBAHUE COJIHEUHOM HEp-
TUU B TOJIIE OCAJOYHBIX MOPOJ B BHUAE T'€OXHUMHUYECKON IHEPIUMU.
KpyroBopoT Bojibl B Ouocdepe NpUBOAUT K MOSIBICHUIO TEKYUYUX BOJI.
OHu 1po0sT ropHbie opojbl. [Ipu npobneHun KuHETHUYeCKas: >HEp-
rus Majarolleil BOJAbl NEPEXOAUT B MOBEPXHOCTHYIO SHEPTUIO MECUU-
HOK U JUCIEPCHBIX YacTull. Tak elle 4acTh COJHEUYHOU SHEPruu KOH-
cepBUpYyETCs B 00JIOMOYHBIX Mopojax. B 1einom Bcemu cnocodamu B
Helpax 3eMJIM KOHCEPBUPYETCS NpUMEpHO OKoyio 1% sK30reHHou
sHeprud. B nmanmpHelmeM B HeAapax 3€MJIM MPU MPOIECCaX METaMOp-
¢bu3ma 3amaceHHasi BIIPOK COJIHEUHas YHEprus Bblaensercs. Takoi
MIEPEHOC COJHEYHOM PHEPrud B Helpa 3€MJIM U BKIIOYCHHE €r0 B
OSHEPIreTUKY SHJIOTEHHBIX MPOLIECCOB ObLIT Ha3BaH OOIbUIUM KPY2OBO-
pomom conneunou suepeuu (benos, Jleoenes, 1964; Cununbiz, 1972;
Komuunckuii, 1990).

IHOO02eHHbIlI NOMOK 3Hepeuu. 1 eHepaTOpOM €ro SIBJISIETCS MaH-
TUsI. 3HaYCHHUE TEIJIOBOTO MOTOKA U3 HEAP 3E€MJIM HA €€ MOBEPXHOCTh
OUeHb M3MEHUHBO: OT 38,47 spr/cm’c mo 3,5-10° apr/em’c. B cpentem
Ha cyme — 59,8 3pr/CM2 C, B BYJKaHMYECKHX OOJIACTAX —
90,33 spr/cm’c, a Ha Mope — 66,91 spr/cm’c. DHIOTEHHAs TEILIOBas
SHEPrUsi MPOUCXOAUT U3 Pa3HBIX UCTOYHHUKOB: TPABUTAIMOHHAS SHEP-
rusl, IOJIy4YeHHas Mpu 00pa30BaHUM 3€MJIM U JAJbHEUIINX €€ Mpeo0-
pPa30BaHUAX; Ta TEOXUMUYECKAs DHEPTUsi, KOTOpask BBIACISIETCA TPHU
MeTamop¢ur3Me 0CaI0YHBIX TTOPOJI B HEApax 3eMJIu, KOTJa IIIMHUCTHIC
MUHEpaJIbl U 00JIOMOYHBIE MOPOAbl BHOBH MEPEXOAAT B MOJICBBIE IIITA-
ThI U CJIOJIBI C BBIJICICHUEM TEIUIa; SHEPTHUsl, TOTYyUYHUBIIASACS MPHU pac-
najie paJdoOaKTUBHBIX JICMEHTOB; POTAlIMOHHASI SHEPTHs, BBIIACICH-
Has MpU U3MEeHeHuU ckopocTu BpamieHus 3emnn (Llumynos, 1980).
Kpowme Toro, B HeApax 3emiin, B TOA3EMHON Onocdepe, TakKe MpOuc-
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XOJUT KOHIIEHTpALMsI U KOHCEPBALMS SHEPTUU. DTOT MPOLECC UACT
Osarogaps >KU3HEIEATCIIBHOCTH TEPMO(PMIBHBIX MHKPOOPTaHU3MOB,
KOHEUYHBIMHU MPOJYKTaMU KOTOPOW CTAHOBSITCSI Ta3000pa3HbIC U KU/
KHUE YTIIEBOIOPO/IBI.

OTMedeHHbIE TTPOIECCH KOHIIEHTPAlU U KOHCEPBAIIUU HK30T€H-
HOW W DHIOICHHOW JHEPrUM €II€ HAXOAATCA B HAYAIIbHOW CTaJuu
m3ydeHus. “OqHaKo cama MOIBITKA CBSI3aTh MPOILECCHI IBOJIOIAU KH-
BOTO C T€OJOTUYECKUMU MPOIECCaMH 0CaJK0OOpa3oBaHMs, TEKTOIre-
HE3a, OPOreHe3a U MarMaTu3Ma MOXKET OKa3aThCsl MEPCHEKTUBHOM JJIsI
MO3HAHUS OCHOBHBIX TEHJICHIIMW B ABOJIOIUMU OMochepbl U mpuiie-
ralolux K Hel JpYyrux MOBEPXHOCTHBIX oOosiodek 3emun” (KomunH-
ckuit, 1990, c. 161). Camoe riaBHOE — Yepe3 HIHKHIOK T'paHUIly OHo-
chepbl B He€ HEMPEPHIBHO UJAET U3 HEAP 3€MIJIM TEIUIOBOM MOTOK, a U3
onocdepsl B HEApa 3eMJIM MOCTYIAET B 3aKOHCEPBUPOBAHHOM BHJIE
COJIHEYHAsl SHEPrus (CM. BBIIIIE).

Htak, Onocdepa uepe3 BEPXHIOW M HIKHIOK TPaHUIIbI HEIpe-
pPBIBHO OOMEHMBaETCA TMOTOKaMH sHepruu ¢ Kocmocom u Hempamu
3eMJIn.

Ilomoxu eéewjecmea. 11oToky BemiecTBa MOCTOSTHHO UIYT Yepes
BEPXHIOI0 M HWKHIOIO I'paHUIlbl Onochepsl. Uepe3 BEpXHIO TPaHUILY
B Onocdepy mocTynaer KOCMUYECKOE BEIIECTBO B BUJE KOCMUYECKOM
MBUTH M METEOPUTOB (eKeromHo okoio 2,56-10° 1). Kowewwo, o
CpaBHEHHUIO C Maccoi 3emiu (5,976-10*' T), 5T0 KOIHUECTBO MOCTY-
MAOIIEro KOCMUYECKOro BelecTBa HeBenko. Ho B M3BeCTHOM Mepe
OHO CIUIQXKMBAET MOTEpU HamboJiee JErkuxX ra3oB (BOJOPOIA U Tefus),
KOTOpPBIE Y€pe3 BEPXHIOI TPaHUIly YJIETYUYMBAIOTCS B KOCMHUYECKOE
MPOCTPAHCTBO. DTH JIETKHE Ta3bl HE MOXKET yJepKaTh 36MHOE MPUTSI-
»keHue. IloaToMy B cocTaBe BO3IYIIHBIX Macc Ouocdepsl U HabIrO1a-
€TCSl MaJo€ COJIep’KaHME ATUX JIBYX HamOoJiee paclHpOCTPAHECHHBIX B
Kocmoce raszos. I'enuid momydaercss Nnpu pPagriOaKTHBHOM pacraje
AJIEMEHTOB, a BOJOPOJI B BEPXHUX CJIOSIX aTMOc(hepbl 0CBOOOKAAETCS
U3 MOJIEKYJI BOJIbI MOJT BIUSHUEM YJIbTPaA(PHUOIECTOBOIO U3ITYyUCHHUS.

Yepes HuoicHiolo eparuyy Oouocdepbl MpoxoAsT 0ojiee MOIHBIC
MOTOKH BelecTBa. M3 Hellp 3eMJIU 110 TeKTOHUYECKUM Pa3jioMaM UAYT
ra3bl, JKUJIKUE (QIIIOMJbI, & B BYJIKAHUYECKH aKTUBHBIX 30HAX H3BEp-
raroTCsl MacChl pacIUIaBJIC€HHBIX TOPHBIX Mopoja. OOpa3oBaHHE ITHX
BOCXOSIINX TOTOKOB CBS3BIBAIOT C 2nyOUHHOU Oupgepenyuayuet
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BEIIIECTBA Halllel ruiaHeThl. Bemyliyio pojb B HEH Urpaer 0ocoObId
OpUPOAHBIN MexaHu3M, Ha3BaHHbIM A.Il. BuHOrpagoBbIM 30HHOM
m1aBkorM. OH Tak omuchIBaeT 3TOT npouecc. [lepBoHayanbHO “Mare-
pUaioM MAaHTHUU 3€MJIM ObLIO BEIIECTBO, OTBEYAIOIIEE MO COCTaBy Ka-
MEHHBIM METEOPUTAM. IJTO MEPBUYHOE XOJIOJHOE BEIIECTBO ILIAHETHI
MOJBEPTaJIOCh BTOPUYHOMY Pa30TPEeBaHUIO Onarojapsi SHEpruu Cxa-
TUSI — TPABUTAIMOHHOMN, W TJIABHBIM 00pa3oM IOJI BIUSHUEM TeIuia,
TEHEPUPYEMOTro paauoakTUBHbIMU dieMeHTamu — U, Th, K*, koto-
pbIx 0koiI0 4,5-10° et Hazax GbuUI0 Ha 3emite B 8 — 9 pa3 Goble, YeM
teneph. [log BIMsSHHEM 3TOrO pazorpeBaHusi 3€MJIM MPOUCXOIUIT OJI-
HOCTOPOHHUM, HampaBJeHHBIN mporecc auddepeHuanum ee Belie-
CTBa Ha 000J0YKU. MeXaHu3M 3TOr0 TPaHAUMO3HOTO IPOIECcCa BbI-
IJIABJICHUSI M JIera3allid MaHTUU 3eMJud ObUT BOCHPOHM3BEJICH
HSKCIEPUMEHTAIBHO ... IPU MTOMOIIY TaK HA3bIBAEMOI'0 30HHOTO IJIaB-
nenusi. Eciin Mbl, HanmpuMep, BO3bMEM IWJIMHAP W3 BEIIECTBA KAMEH-
HOT'O METEOpUTa U OyJIeM €ro IJIaBUTh B y3KOM 30HE MEYKON U Mej-
JIEHHO €€ IMepe/BUraTh B OJHOM HAIpaBJICHUW, TO W3 Marepuaia
HWIMHAPA BBIMIJIABUTCS KOHYC JIETKOIIJIABKOTO BemecTBa. CUIIMKaTHOE
BEIIICCTBO METCOPUTOB (MJIM IIJIAHETHI) IIPHU MOJI0OOHOM IIpoIecce pas-
JIEIUTCSL Ha JIBE TJIaBHBIE (Da3bl: JIETKOIJIABKYIO, KOTOpas BBITIIIABIIS-
€TCsA W3 BEIIECTBA MAHTUHU M MO COCTABY M CTPYKType OTBedaeT Oa-
3AIbTUYECKOMY  CTEKIy, T.€. 0Oa3zajibTaM 3€MHON KOpbI, H
TYTOIIABKYIO, MPEICTABIISIONIYI0 COOOM OCTaTOK OT BBIIUIABJICHUS
CUJIMKATHOM 4aCTH METEOPUTOB M MO COCTaBY OTBEYAIOIIYIO JyHHUTaM
U NEPUAO0TUTAM — MopoaaM MaHTuM 3emiid. OOpa3oBaHUE JETKOILIaB-
KOW (pa3bl COMPOBOXKAACTCS Jerazaiuei, mpexae Bcero Boabl, H,S,
HCI, HF, NH; u ap., T.e. BeniecTB, 00pa30BaBIIKX MMO3KE OKEaH U at-
Mocepy. Bce xumMudeckue 3J1€MEHTHI MPU MOJJ0OHOM 30HHOM IIPO-
IJTABJICHUM BEILIECTBA PACIPENECISIOTCA 3aKOHOMEPHO. Bemectna, no-
BbIIIaIONIME TemnepaTtypy mnasienus — Mg, Fe, Ni, Co? Cr u ap., —
OCTAlOTCS MO MPEUMYIIECTBY B TYroiuiaBkoi (aze (B mopojax MaH-
tun). lllenoun, menoynoszemenbHbie, TUTOQUIBHBIE 3JeMEHTh — U,
Th, TR u T.1. — mepexodT B JIETKOIUIaBKY1O a3y, B 0a3aIbTUYECKOE
BEILIECTBO 3€MHOM KOPBHI. ... Jlerkonery4das (pakiiusi, BbIIACISIOMASICS
IIPY BBIIUIABJIEHUH U JETra3allid MAHTUU 3€MIIH, COJIEPKUT KOCMHYE-
CKHE, PaJMOTE€HHbIE U Apyrue radbl. OCHOBHYIO MacCy MX COCTaBJISIET
H,0 u He Toapko motoMy, uTo pacrnpocTtpaneHHocTsh H,O mpu dop-
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MUPOBAHUY BEIIECTBA 3€MJIM ObLIa OYEHb BBICOKAsl. ITO OOBSACHIETCS
emie U TeM, yto H,O mpu mpouux paBHBIX YCJIOBHSIX OOJBIIE TMOTJIO-
HIAETCSl CWJIMKATHBIM PacIulaBOM, Ye€M JpYyTue mapbl U rasbl, HaIllpu-
Mep, CO,, O,. Ilostomy H,O npu nperazanmyi MaHTHH OTIEISAETCS
npeumyIiecTBeHHo. ['a3pl, 6orateie H,O, moasepratorcs ppaximoHu-
POBAHHUIO KaK B MPOIIECCE JIeTa3alliy Ha Pa3HbIX YPOBHAX MAHTHUH, 10
BBIHOCA HA MTOBEPXHOCTh 3€MJIU, TaK U HA MMOBEPXHOCTH 3eMiu. B mo-
CJICIHEM CITydae 3TO MPOUCXOIUT Oyiarofapsi KOHACHCAIIUU BOJABI TIPU
ee oxJaxaeHuu, korjaa Bmecte ¢ H,O KOHIEHCUPYIOTCS U MHOTHE Ta-
3bl, pacTBopstomuecs B Bojae, a umenno: HCl, HF, H Br, HI, B(OH};?
(NH4},COs3, a Takxke 4acTUYHO cOeqWHEHUs cepbl. OHU BCE BMECTE
0o0pa3yloT TakKUM IMyTeM OKeaHWudeCKuil pactBop (rugpocdepy). Cie-
JIOBaTEJIbHO, 00pa30BaHME OKEAHWYECKOW BOJBI MPOUCXOJUT 32 CUET
BoifienieHus H,O u3 rmy6okux Hemp 3emiu. Jpyras yacTb ra3os, HE
PaCTBOPSIIOIIASICS WM CI1a00 pacTBOPSIONIAsCS B BOJAE, HE KOHJICHCH-
pyercs ¢ H,O, nonobHo Bcem nHepTHBIM razaM — He, Ar, Ne, Kr, Xe,
N,, a Takxe CHy, yactuuno CO, u Apyrue, U BCIEACTBUE ITOTO OHU
COXpaHSIOTCS B Ta30Boi oOosouke 3emisn, Tak oOpasyercsi razoBas
obosiouka” (Bunorpanos, 1967, c. 11 — 13).

Best ruapochepa (1,6-10 **2) mo OTHOLIEGHHIO KO BCEM TOPHBIM
opoJIaM 3eMHO Kopsl (2,4-10%°2) cocrasmsier 6,7%. [Ipu ByJIKaHHUe-
CKHX M3BEPKEHMSAX 0a3zaibTOB BbljenseTcs oT 3 — 5% 10 8% Boawl OT
Macchl M3IMUBIIMXCS 0a3anbTOB. IMEHHO 3a CUET 3TUX BOCXOAIINX U3
HeJlp 3eMJIM MOTOKOB, 00pa30BaBIIUXCS MpHU TIIyOMHHOU nuddepen-
[MAIlMU BEIIECTBA IUIAHETHI B IMPOIECCE 30HHOW IJIABKHU, BO3HUKIIM
BOJHAs W Ta3oBas OOOJOYKM Hamled MiaHeThl. Tak ObUIM CO3/IaHbI
OJIarONpUATHBIE YCIIOBUS JJIA NOsIBAEHUs1 Onochepbl. MOXKHO cKa3arh,
YTO OTJAJICHHBIM IOCJIEACTBUEM ITyOMHHOM auddepeHnmanuy MaH-
TUMHOTO BEIIECTBA HAIlICH TJIaHeThl OBLIO BO3HUKHOBEHHE OHOChEpHI.

C nosiBieHreM OHOC@EpPBI AITOT MPOLECC 30HHOW IJIaBKU HE TIpe-
KpaTWicsl, a YCJIOXHUJICA 32 CUeT MOTOKOB BENIECTBA, UAYIIUX M3
ouocdeps! B Henpa 3emid. M3nuBiirecss Ha 3eMHOM MOBEPXHOCTH Oa-
3aJIbThl B HA3€MHBIX YCJIOBHUAX CTaJU MOJABEPraThCsl BRIBETPUBAHUIO U
pa3pyliatbCsi TEKy4yuMU Bojaamu cymu. Korjga u3 mepBUYHOM aTMO-
chepsl ncue3nu takue komnoHeHTsl, kak HCI, H,S, u mosBuics cBo-
OOJIHBIM KHUCIIOPOJA, TO B Ouocepe Hayajcs MNPOLECC OCAOOUYHOU
oupgepenyuayuy TPOTYKTOB pa3pyIieHUs 3TuX 0azanpToB. Cyi-
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HOCTb €r0 COCTOUT B TOM, UTO MPU 00pa30BaHUM OCAOYHBIX MTOPOJ B
MPUCYTCTBUU KUCIOPOAA MTPOUCXOJAUT MPOCTPAHCTBEHHOE Pa3ECICHUE
Fe,03, Al,O3;, MnO ot Si10,, CaCO;, MgCO;. bnaromaps takoi cemna-
paluy B KOHEUHBIX BOJIOEMAaxX CTOKA CTajlyd O0Opa3OBBIBATHCS 0CAJI0Y-
HBIE TIOPO/IbI, OoraThie KpeMHe3eMoM. Koraa 3T ocajouHble MOPOIbl,
oOoraiieHHble KpPEMHE3eMOM, HUCXOASIIMMU TEKTOHUYECKUMU JIBU-
KEHUSIMU ONMYCTWJINCh B HEApa 3€MJIM, TO U OHU MOJBEPTIUCH TIIy-
ounHOM nmuddepeHimanuu Bemectsa. Ho MocKoIbKy y HUX ObLIT HHOU
XUMUYECKUN COCTAaB, YEM Y MAHTUWHOI'O BEIIECTBA, TO B PE3yJIbTATE
30HHOM IIJIaBKM ATHX OCaJOYHBIX IMOPOJ oOpa3oBaiach He 0a3ajbTo-
Basi, a rpaHUTHAsg Marma. JTa TpaHUTHas MarMa B BHUJE JIABOBBIX IO-
TOKOB, CTpYH raza u (pyirouJ10B BepHyJjach B ouochepy. ITOT mpolecc
MIOBTOPSJICS MHOTO pa3. B pe3ynbrare chopMupoBajics B 3eMHOM KO-
pe, KpoMe 0a3aIbTOBOTO CIIOS M CJIOST OCAIOYHBIX MOPOJ, €Ie OJUH
CJIOM — TPAHUTHBIN. B KOHEYHOM cUeTe, STOT TPAHUTHBIN CJIOW 3€MHOU
KOpbl €CTh pEe3yJbTaT COBMECTHOTO JCHUCTBUS JIByX TI'pPaHIMO3HBIX
MPUPOJHBIX MPOIECCOB — rIIyOuHHOM AudepeHimany BenecTsa u
ocagouHou auddepeHnmanu BeiecTBa, B KOTOPO BeJIUKa POjb KU-
BBIX CYIIECTB.

Ntak, yepe3 CBOIO HMKHIOIO M BEPXHIOI IpaHUIy Ouocdepa He-
IpEpBIBHO 0OMEHUBAETCSl OTOKaMu BemlecTBa ¢ Kocmocom u Henpa-
mu 3emin. IIpu sTom eciu ¢ Kocmocom 6uocdepa B OCHOBHOM 0OMe-
HUBACTCS TMOTOKAMHU SHEPrud, TO C HEAPaMH 3EMJIM, TJIABHBIM
oOpa3oM, moTokamu BemiecTBa. CUCTEMBI, KOTOpblE OOMEHUBAIOT CO
CBOEH BHEIIHEW CPEJION MOTOKAMHU BEILIECTBA U DHEPIUH, IIPUHITO HA-
3bIBaTh OTKPBITBIMU. ClieoBaTenbHo, Onocdepa OTHOCUTCSA K OTKPHI-
THIM CHUCTEMaM.

[Honyn301MpoOBaHHOCTH

YacTuuHas M30JUPOBAHHOCTH OMOCPEPHI OT HEMOCPEICTBEHHOTO
BnusHus KocMoca Bo3HUKIIA IO/ BAMSTHUEM MarHUTHOTO MOt 3eMJIH.
DTO Moje Mo CBOCH CTPYKTypEe U JUHAMUYECKUM CBOMCTBaM IOJIpa3-
NENsieTCsl HAa TOCTOSIHHOE (OCHOBHOE) M mepeMeHHoe. llocTossHHbIM
HA3bIBAIOT TAKOE€ MArHUTHOE MOJIe, KOTOPOE OCBOOOMXKIEHO OT BCEX
KpaTKUX Bapuauuii (¢ mepuoaom a0 rojaa). OHO, KOHEYHO, TOXKE Me-
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HSETCSI, HO MEPUOJ U3MEHEHUN Y HETO OYEHb OOJIHIIION — MUJUTMOHBI
JIET.

[IpryrH NOSIBIICHUS MOCTOSHHOTO MArHUTHOIO MOJIS 3€MJIM He-
CKOJIBKO. BO-TIepBbIX, OHO BO3HHUKAET B PE3YJIbTATE BUXPEBBIX TOKOB B
pacCIUIaBIIEHHOM SIIpe 3€MJIM Ha TPaHUIIE €ro ¢ MaHTueru. Kpome Toro,
ONPEJECICHHBIA BKJIaJ, BHOCIT HEOJHOPOAHOCTH paCHpPEACICHUS B
rIyOOKMX CIOSIX 3€MHOTO IIapa MarHUTHBIX MUHEpalioB. BemuuunHa
MEPEMEHHOT0 MOJISI HE MPEBBIIAET 2% BEIWYUHBI MOCTOSIHHOTO Mar-
HUTHOTO TOJIs1, HO OHO OKa3bIBaeT OOJIbIIIEE BIUSHUE HA KUBOE BEIIlE-
CTBO, O YeM OYJIET CKa3aHO B OJHOM U3 CIJICIYIOIINX pa3JiesoB. 3JHaUe-
HUE TEOMarHUTHOTO TOJIS 3eMJIU Il OMocdepsl 3aKIII0YaeTCsl B TOM,
YTO UMEHHO OHO, B3aUMOJICHCTBYSI C BBICOKMMHU CJIOSMHU aTMOC(EpHI,
o0pa3yeT CIIOXKHBIM CBOCOOpa3HBIM (DUIIBTP, 3ALIUIIAIOIIMNA KUBOE
BEIIECTBO OT ryoutenbHoro BiausHus Kocmoca. MimenHo Gmaromaps
F€OMarHuTHOMY IIOJIF0 0O0pa30BaJIMCh BHEIIHUE 3alUTHBIE YPOBHHU
ouocdepnl, KOTOpbIE IIPEBPATUIIA €€ B MOJY3aMKHYTYIHO OT KOCMHUYE-
CKOT'O MPOCTPAHCTBA cucTeMy. K HUM OTHOCSTCS:

— -1 3aIUTHBIN YPOBEHb — Maruuronaysa. Ee BepXHss rpaHuna
pacnoyiokeHa Ha paccTossHUU | MutH. kM oT neHtpa 3emud. llupuna
stou 30HEI 0K0J10 200 xM. OT CosHIa K 3eMiie UIET TaK Ha3bIBaeMbIN
COJIHEYHBIM BETEp — MOTOK 3JIEMEHTAPHBIX YACTHUI[ U TUIa3Mbl, HECY-
IIMX OTPOMHOE KOJWYECTBO AJIEKTPOMAarHuTHOM sHepruu. [Ipu BeTpe-
4Ye C MarHUTHBIM TOJIEM 3eMJIM C COJIHEUHOW CTOPOHBI 00pa3zyeTcs
dbpoHTanbHas yJapHas BOJHA, a HA HOYHOW — HUIeHd COTHEYHOTO
BeTpa npoTsaHyica npuMmepHo Ha 1000 3emHBbIX paauycoB. biaromaps
MarHUTHBIM CHJIOBBIM JIMHHUSIM COJTHEUHBIH BeTep Kak Obl OOTEKaeT
MarHurornaysy, u ouocdepa 3eMiu 3anuiieHa oT HEMOCPEACTBEHHOTO
BO3JICUCTBUSI TOTOKA COJIHEUHOW BBICOKOTEMIIEPATYPHOU ILIA3MBI.
Jlyna u Mapc He UMEIOT COOCTBEHHOTO MAarHUTHOTO TOJIS U TTOTOMY
UX ITOBEPXHOCTh IMOJBEPKEHA CHUIIBHOMY BO3JCHCTBHUIO COJHEYHOTO
BeTpa (YCTaHOBJICHO, 4TO Ha JIyHE MOBEPXHOCTHBINA CJIOM MBLINA IO/
€ro BIIMSTHUEM CIIEKCS B TYOUaTyI0 Maccy).

—2-ii 1 3-i 3alUTHBICE YPOBHU — BHEIIHMA (HAa BBICOTE OKOJIO
15 000 km) u BHyTpenHuii (12 000 — 1500 kM) paaranoHHbIE TOsICA.
B MecTtax OOJBIIMX MarHUTHBIX aHOMAJWKM TE€OMAarHUTHOTO MOJIS
BHEIIHUM pPAJUAMOHHBIA TOAC MOXeT omyckatbess g0 1 000 kM, a
BHYTpeHHUM 110 320 KM. DTH mosica 3aJ€P>KUBAKOT Ty YaCThb KOPITyC-
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KyJISIpHOTO M3inydeHus CoJIHIa, KOTOpas MPOHHUKIIA Y€pEe3 MArHHUTO-
nay3y y F€OMarHUTHBIX IMOJIOCOB 3eMiid. BHeUHUI pagualMoOHHBIN
NOSIC 3aJI€PKUBAET NEKTPOHBI, @ BHYTPEHHUN — IPOTOHBL.

— 4-1 3aIUTHBIA YPOBEHb, PACTIONOKEHHBIM Y HUKHEN TPAHUIIBI
npoToHocdepbl (okoio 1200 kM), 3amepKUBaeT JKECTKOE, raMMa- H
PEHTreHOBCKOe u3nyyenrne ConHua.

— 5-#1 3ammTHBIA ypoBeHb — MoHOchepa (1200 — 100 km) — mo-
[JIONIAET KECTKOE YIbTPapHUOIETOBOE U3TYyUCHHUE.

— 6-11 3aIUTHBIN ypoBeHb — Me3onay3a (100 — 85 kM) — morJoiia-
€T MOHU3UPYIOIIEE U3IYyUYCHHE Oarojiaps pasioKeHUIO0 MOJEKYJSIp-
HOT'0 KMCJIOPOJA ¥ BOJOPOAA HA ATOMAPHBIN.

— 7-i 3alIUTHBIA ypOBEHb — 030HOBBIN 3kpaH (50 — 10 kM) mo-
[JIOIIAET MSATKOE YIbTPA(PUOIECTOBOE U3ITYyUCHHUE.

— 8-M 3alUTHBIA YPOBEHb PACIIONAracTCi y BEPXHEH T'PaHUILbBI
Tponocepbl Ha BbICOTAX 8 — 9 KM, TJie Tapbl BOJIbI U YTJICKUCIBIN ra3
3aE€PKUBAIOT NIMHHOBOJIHOBOE TEIJIOBOE M3IYyUYEHUE, UIIYILEE OT MO-
BEPXHOCTH 3€MJIM. DTOT 3alIUTHBIM YPOBEHb HE MACT MEPEOXJIaxK-
natbcest ouocdepe.

Wtak, cnoxHbIil GUIBTP, COCTOAIINN U3 8 3alIUTHBIX YPOBHEH,
nporyckaeT B Ouocepy u3 BCEro CHEKTpPa COJHEYHOIO U KOCMHUYE-
CKOT'O M3JTyYEHHS TOJBKO Ty BUJIMMYIO YacCTh CIIEKTPA, KOTOpas BaKHA
st (OTOCHUHTE3a PACTCHUN M MOJJICPKUBACT TEMIEpaTypy B Ouo-
cdepe B CTpOro ONpeaeCHHBIX paMKax. DTUM, HECMOTpPSI Ha OTKPbI-
THI XapakTep CUCTEMbI OMOC(hephl, CO3/IaeTCsl €€ OnpeAcIeHHas U30-
JUPOBAHHOCTh  OT  HEMOCPEICTBEHHOro  BiusiHUA  Kocmoca.
CoOCTBEHHO 3TUM U ObUIM CO3J]aHbl YCJIOBHS ISl TIOSIBJICHUSI U Pa3BU-
THS )KUMBOTrO BemiecTBa. OHO, B CBOIO OYEpE/lb, CO3JaJI0 MEXaHU3M 3a-
MeJIJICHUs] SHTponuu. B pe3ynbrare B Ouocdepe cranud yIIUHITHCS
UKJIBl TpaHC(hOpMallMd SHEPTUHU, POUCXOAUTH JOKaIbHAs KOHIICH-
Tpalusi COJIHEYHOW U SHJIOTEHHOM SHEPTHUH, YTO MO3BOJWIO CO3/1aBaTh
3amachl €€ BIPOK HA JIECATKHM M COTHH MWJUIMOHOB JeT. B mpomecce
ABOJIIOIIMU >KMBOT'O BEIIECTBA MOSIBUIICS CBOCOOpPA3HBINA “‘yCHIIUTEIb
MOIIHOCTH’, B Ka4€CTBE€ KOTOPOrO BBICTYNAET YEIOBEUECKUU TPY/I
(ITomomuuckmit, 1991).

% 89 R



IHloapkoe b.B., Babanazaposa O.B. Yuenue o 6uocghepe u nepexooe ee 6 noocghepy

I[I/IHaMI/I‘IHOCTI), HECPABHOBCCHOCTDb U HeJIMHEHHOCTh

B nepBoii Tpetn XX Beka B Hay4YHbII OOMXOJ] €I1l€ HE BOIILIHA Ta-
KM€ MOHSTHS, KaKk HEpaBHOBECHbIC HEJIMHEUWHBIE cucTemMbl. He Oblia
eIle U cOo3JaHa HayKa CUHEPTreTHKa, U3ydaroias Takue cucteMsol. [lo-
ATOMY JUIs ONMCAHUSA CBOMCTB, mnpucymumx wum, B.W. BepHanckuu
NPEUIOKUI TEPMUH "OPraHW30BAHHOCTh'. Op2anHu308aHHOCmMb HE
ecTh MexaHu3M. OpraHnu30BaHHOCTh PE3KO OTIMYAETCS OT MEXaHU3Ma
TE€M, YTO OHA HAXOJUTCA HENPEPHIBHO B CTAHOBJICHUU, B JIBUKECHUU
BCEX €€ CAMBIX MEIbYaWIINX MaTEPUAIbHBIX U SHEPreTUYECKUX Yac-
Tuil. B X071€ BpeMeHH — B 0000IICHUAX MEXAHUKH U YIIPOILIECHHOW MO-
JI€JIM — Mbl MOXEM BBIPA3UTh OPraHU30BAHHOCTh TAK, YTO HUKOTAA HU
OJIHa U3 €€ TOoUeK (MaTepualbHasl U YHEPreTUUecKas) He BO3BpallaeT-
Csl 3aKOHOMEPHO, HE MOIMaaaeT B TO XK€ MecTo. B Ty ke Touky Ouo-
cdepsl, B Kakol Koraa-HUOy b OblIa panbine. OHa MOXKET B HEe Bep-
HYTbCS JIMIIb B MOPSJIKE MATEMATUYECKOU CITyYalHOCTH, OYEHb MaJIOX
BEPOSITHOCTH. ... OpraHM30BaHHOCTH OMOC(EPHI — )KMUBOTO BEIIECTBA —
JOJDKHA paccMaTpUBaThCS KaK PABHOBECHUS IMOJBHUKHBIE, BCE BpPEMS
KOJICOJTIONIMECS B MCTOPUYECKOM T'€OJIOTMUYECKOM BPEMEHHU OKOJIO
TOYHO BBIpakaeMoro cpeanero. CMeIICHUsS WM KOJeOaHUsl 3TOro
CPEAHEr0 HEMPEPBHIBHO MPOSIBIIOTCS HE B UCTOPUUYECKOM, a B I€0JI0-
IMYECKOM BpEMEHU. B TeueHne reosornyeckoro BpEMEHU B KPYTOBBIX
MpoIeccax, KOTOPhIE XAPAKTEPHBI ISl OMOT€OXUMHUYECKON OpraHu30-
BAaHHOCTH, HMKOT/Ia Kakas-HUOY/b TOYKa (HAmpuUMep, aTOM WIH XH-
MHYECKHN AJIEMEHT) HE BO3BPAIIAETCS ... TOXKIECTBEHHO K MIPEKHEMY
nonoxeHuto” (Bepuaackuii, 1977, c. 15).

Jns cuctemMbl, KOTOPOM MNPUCYIIa OPraHW30BAHHOCTb, MOHO
MPEIOKUTh TaKOM XyI0KeCTBEHHBIN 00pa3. Brl leTuTe HA camolieTe,
yIIpaBiIsieMbIM aBTONMMIOTOM. Eciii moHa0101aTh 32 KypcoM KopaoJis,
TO MOKHO 3aMETHUTh, YTO HOC KOPabJis BCE BpeMs UyTh-U4yTh OTKJIOHS-
€TCSl TO BBEPX, TO BHU3. M KaXIpli pa3 aBTOMUIIOT BO3BPAIIAET HOC
caMoJjieTa K TOMYy Kypcy, KOTOpbIi eMmy ObLT 3aiad. Ponb “aBTomusio-
Ta” B OJAJIep)KaHUN OPTaHU30BAaHHOCTH, KOTOpas mpucyIa onocdepe,
BBITIOJTHAET )KMBOE BEIIECTBO.
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5. Ocnoenvie ceoiicmea ouoceghepuvt kax cucmemot

Cemunap 5.

Bonpocs! pi1st 00cyKaennst

1. PacckaxuTre 0 xapaktepe TpaHchopMallUil JTy4UCTON SHEPTrUu
B Onocdepe. Kakyro posib B 3TUX TpaHChOpMaIUIX UTrpaeT aTMoche-

pa, )KMBOE BEIIECTBO?

2. B 4em 3akitodaeTcsi MEXaHU3M YMEHBILIEHUS! SHTPOIUU B OMO-

ctepe?

3. B 4yeM 3akiirouaeTcss MEXaHU3M 30HHOM IUIABKH, B PE3YJIbTATE
KOTOPOr0 TMPOUCXOJUT MPeoOpa3oBaHWE KOCMHYECKOTO BEIECTBA B

KOCHO€ B HEJIpax HallCH IUIAHETHI?

4. B yem, ¢ Bameit Touku 3peHUs, pa3HUIIA MEXIY TITYOMHHOMN
mudepeHmanyei BemecTsa B HeIpax 3eMJId U 3K30reHHON nudde-

pEHIIMAIINK BEIIECTBa, MPOUCXOIAIeH B Ouocdepe.
5. Hapucyiite 8 3alIUTHBIX YPOBHEH B BUJI€ TAOJIHIIBI

NoNe

[Tpupona
YPOBHSA

Paccrossane
OT 3eMJIH

Posis B 3amu-
Te Ouochepsl

6. Kakum 00pa3zoM MarHuTHBIC MMOJE 3€MJIM OMPEACNSeT IMOTy-

3aMKHYTOCTbh OMocdepsl U POPMUPYET €€ 3aUTHbIE YPOBHU?

Jluteparypa

benos H.B., Jle6enes B.W., 1964; Bepnaackuii B.1., 196006;
1988a; 19880; Bunorpamo A.Il., 1967; Komuunckuii 2.1., 1990;

Jlamo A.I1., 1979; Mapraned P., 1992.
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6. O0mme ocobeHHOCTH
Omocdeprl, BOZHUKIINE
IOJ BHEIIHMM BJIMSIHUEM

lIpeocmasnenue o buocghepe
KaK 3eMHOM U KOCMUUECKOM MeXaHuzme.
B.U. Bepnaockuii

Ha Owuocdepy HenpepblBHO BIUAIOT CaMble pa3HbI€ BHEIIHUE
dakTopbl. OHU MPETONPEACIISIIOT TPACKTOPUU PA3BUTHUSI JIFOOBIX OHO-
chepHbIx mporeccoB. Cpenu ATUX BHEIIHUX BIUSHUM, UTPAIONIUX
POJIb aTTPAKTOPOB, PA3IUYAIOT BIIUSHUS:

— 00yCJIOBJICHHBIE OCOOEHHOCTSMH 3€MJIA KaK IJIAHETHI,

— BBI3BaHHBIE HEOECHON MEXaHUKOM,

— CBSI3aHHBIE C TIpolieccamMu, mpoucxoaanuMu Ha CoJTHIIe.

Biusinusi, 00yc/I0BJICHHbIE 0COOCHHOCTAMM 3eMJIH
KaK IUVIAaHETHI

buocdepa B nepByro ouepesp HAXOAUTCS MO BIUsHUEM (HOPMBI
Y pa3MEpPOB HAIIIEH TJIAHETHI.

Brusnue ¢popmer 3emnu. Ilo cBoeit popMe Haa IjiaHeTa B Mep-
BOM MPUOJIMKEHUH TPEACTABIISICT COO0OM HEmpo3payHbIil Iap, KOTO-
pBIil HE MOXKET OBITh Cpa3y BECh OCBEIIECH OJHUM HCTOUYHUKOM CBETA,
Comnuem. IToaTomy HEeHM30€KHO MOBEPXHOCTH Iapa JEIUTCS Ha OC-
BEIIICHHYIO YacTh M JIMIICHHYIO cBeTa. JIeHb U HOYb — pe3yJbTaT Ila-
pooOpazHoctu 3emiu. YepenoBaHue JHA U HOYM CaMbIM MPSIMBbIM 00-
pa3oM OTpaxkaeTcs Ha Bcex Iporeccax B Ouocdepe, CBSI3aHHBIX C
MPUXOJOM U PACXOJOM COJHEYHON »dHepruu ((PpU3UOJIOTUUYECKUE
(GYHKIMUA pacTeHUM, U3MEHEHUE aTMOC(EPHOTO JIaBJICHUS, TBUKECHUE
BO3/1yXa, UCIIAPEHUE BOJIbI, CTYIIEHUE BOJASHOIO IMapa, €ro nepeHoc u
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T.1.). Jlyun Conniia uayT k 3emiie napauiesibHo. Eciiu Obl oHY maganiu
Ha TUIOCKYIO TTOBEPXHOCTh, TO YTroJl TaJeHus Be3je Obl1 Obl OJMH U
TOT k€. Ho ¢ mapoodpa3Hoil MOBEpXHOCTHIO JyUYHd BCTPEUAOTCS IO/
pPa3HBIMU yTJIaMHu. Y TOJKOCOB 3TOT yroJl OyJeT HAauMEHBIUN (0KOJI0
HYJIS1, @ y 9KBaTtopa — HanoOosbmui, moutu 90°). [losroMy HarpeBanue
MOBEPXHOCTH 3€MJIM COBEPILAETCS C Pa3HOW MHTEHCUBHOCTBHIO (Y JK-
BaTOpa OHO HaWOOJIbIIIEE, a Y MOJIIOCOB — HauMeHbIee). OTcroaa He-
PaBHOMEPHOCTD pactnpesenenus Temia B ouochepe. ®opma 3emin —
CaMblii MOIIHBIA KJIUMATOOOpa3youi pakTop.

Paszmepor 3emnu. @akTuyeckas NOBEPXHOCTh 3€MJIM U3-3a HEPOB-
HOCTeH penbeda Ooblle, YeM BhICUMTaHHAS €€ MaTeMaThdyeckas Io-
BepXHOCThH (OobIie 510 MIIH. xm”). KoHeunsie dbopmbl 3emiu HE J0-
IyCKalT OecIpeieIbHOI0 paclIUpeHUs apeajia >Ku3HH B Ouocdepe.
[ToaToMy MBI Ha0II0Ja€M MHOTOSPYCHOCTh B PaclpeeieHUH KUBOTO
BeIlleCTBa (CTYIIEHUS €ro Ha MOBEPXHOCTH OKE€aHa U y ero JHa, Ha To-
BEPXHOCTHU CYIIIM, BHYTPH MOYBBI U T.J.). ITa MHOTOSPYCHOCTh CBH/JIC-
TEIbCTBYET, YTO Pa3MEPhI HAIICH MIIAHETHI YK€ 0Ka3ajlyd TOPMO3SIIEE
BO3JICCTBUE HA paclpeesieHUe )KUBOTO BelllecTBa B Ouocdepe.

I'pasumayuonnoe none 3emau — 3TO 0COOBIA (HhEHOMEH, OTpa-
YKAFOITUH TUIAaHETHBIE CBOMCTBA 3eMJIH, 00YCIOBICHHBIA OJTHUM U3 Ye-
TBIpEX TJIaBHBIX B3aUMOJEWCTBUM B Halled BceneHHou — cuilon rpa-
Butanuu. OCOOEHHOCTh ATOTO (PEHOMEHA B TOM, UYTO MBI HE MOXKEM
€ro 3pUMO BOCIPHUHSTH KakK peyibed, pacCTUTEIbHOCTh, TOPHBIE TTOPO-
nbl. OTCI0ZIa U CJIOKHOCTh €r0 M3YUCHHS: U3BMEHYMBOCTh I'paBUTAIHU-
OHHOTO MOJII YCTaHABJIMBAETCS TOJBKO MO TMOKAa3aHUSIM MPUOOPOB.
Bnusinue aToro penoMmena Ha Ouocdepy u )KUBOE BEIIECTBO OTPOMHO.
Pa3Mepbl MIaHETHl W IUIOTHOCTh BEIIECTBA OMPEACIISIIOT BEJIUYUHY
maccel 3emimn — 598x10%°2. Dta Macca U OIpenersieT HAIPSDKCHHOCTD
IpaBUTAIMOHHOTO 101t 3emiid. Culla TSKECTH HE OCTaeTCsl MOCTOSH-
HOW: OHAa YMEHBIIAETCA OT IMOJII0ca K 3KBaropy ¢ 978 ramn no
983 ramn. MIMeHHO IpaBUTAlIMOHHBIM IOJIeM OblIa CO3jlaHa II1apo00-
pazHas ¢urypa 3emau. U mox ero HempepbIBHBIM BO3JEHCTBHEM Ha-
XOJISITCSL BCE TPOIIeCChl, uayiue B ouocdepe. biaaromapst rpaBuTaiu-
OHHOMY TIOJII0 BOKPYT 3€MJIM HE TOJIbKO YJEpPKUBAETCS Ta30Bas
0001104Ka, HO U (OPMUPYETCS €€ Tra30Bblid cOCTaB. JIerkue 3neMeHThI
(BOAOPOJ M Tefivii) OCTOSIHHO YJIETY4YMBAIOTCS U3 aTMOC(]epsl B KOC-
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MHYECKOE IpOocTpaHCcTBO. [loaToMy B 3eMHOM aTtmocdepe ux 05
oKoJ10 5%10 4%, TOra Kak BO BceJieHHOU — 93%.

brnarogapss atMocdepe Ha 3emiie CylIecTByeT ruapocdepa, mo-
CKOJIbKY MMEHHO JaBJIECHHE BO3AYILIHOrO CT0JI0A 00eCHeYMBaEeT BO3-
MO>KHOCTh HaXOKJICHUSI Y 3€MHOM MOBEPXHOCTH BOJBI B JKUJKOU (a-
3¢. Hammume rtuapochepbl B CBOIO odYepedb OOYCIIOBIMBACT
B3aMMOJIeCTBUE B Ouoc(epe ABYX MOIIHBIX pelibedooOpazyommx
(GhakTOpOB — SHIOTEHHOTO W SK30T€HHOTO. DHAOTEHHBINH (akTop —
co3/laHue penbeda TEeKTOHUYECKUMU JABMKCHUSIMHM, a SK30I€HHBIA —
reoJiornyeckas AesiTeIbHOCTh TeKyUuX BOJ U BeTpa. C HaJIMUKMeM rpa-
BUTAIMOHHOI'O TIOJISI CBSI3aHO SIBIICHHE M30CTAa3UM, KOTOPOE B M3BECT-
HOM Mepe racut TJIyOMHHbBIC BEPTUKAJIbHbBIC ABMKECHUS B TUTOChEpe U
TE€M CaMbIM CMSTYaeT UX BO3JCHCTBHE HA Onocdepy.

['paBUTAIIMOHHOE TI0OJIE HAKJIAbIBAET OTPAaHUYCHUS HA pa3MephI
KUBBIX OPraHU3MOB, HAXOIALIMXCS IOJ €ro Bo3aecucTBHUEM. Eciun
pa3Mepbl Kakoro-HUOY 1b JKMBOT'O OpraHu3Ma yBequuuTh B 10 pas, To
ero noBepxHocTh yBenuuurcs B 100 pa3, a macca B 1000 pa3. Ilpu
TOM HaJ0 OTMETUTh, UTO BO3JCHCTBUE I'PABUTAIIMOHHOTO MOJISI 3aBU-
CUT OT CpeJbl: B BO3JYIIHOM cpejie OHO OoJibllie, YeM B BojaHOM. [lo-
TOMY pa3Mepbl BOJHBIX OPraHU3MOB MOTYT OBITh 0OJIbIlIE HA3€MHBIX,
YTO 1 HAOIIOJAETCS B IEUCTBUTEILHOCTU. BCe MIIEKOIIMTAIOIIIME B TIE-
pUOJl BHYTPUYTPOOHOTO Pa3BUTUSI HAXOJATCS B “THUIIOrPaBUTAI[MOH-
HBIX YCIOBHUAX ', OJM3KUX K COCTOSIHUIO HEBECOMOCTH, a TIPU POXKIe-
HUM cpa3y IMoMajaloT B rpaBuTanioHHoe mosne 3emiu. Illaposas
dbopMa rpaBUTALIMOHHOTO MOJISI 3€MJIA ONPEACIsieT IBE€ (POPMBI CUM-
METPUM TIPOCTpPaHCTBa OMoOChepbl — KOHUUECKYI0 U OMIaTepaibHYIO.
Ecnu Teno B Ouocdepe pacrer BBepX (WK BHU3), TO OHO MPUOOPETAET
KOHM4YECKYy1o ¢opmy. Hampumep, ropHbie BEPIIMHBI, BYJIKAHUYECKUE
KOHYyCa, KapCTOBbIE BOPOHKH, AEPEBbA U T. A. Eciu Teno pacrer B ro-
PU3OHTAJILHOM HAINpPaBJICHUH, TO CUJIA TSHKECTH JIeJIaeT €ro JIMCTO00-
pazHbeiM. K nipuMepy, AenbThl peK, aJIIOBUANIbHBIE PAaBHUHBI, TOBEPX-
HOCTH BBIDAaBHUBAHMS, JIUCThS, IUIACThI TOPHBIX MOPOJI M T.1.
HanpsikeHHOCTh TPaBUTAIIMOHHOTO T0JIsl, B KOHEYHOM CUeTe, ONpeie-
JISieT BEpXHUM MIPEJIEN TOP: OHU HE MOTYT OBITh BBIIIE 9 KM.
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Biusinus, BO3HUKAIOIIHE B CBSA3H
C HEOCCHOM MEeXaHUKOU

3emulsl KaK IJIaHETa COBEPIIACT OJHOBPEMEHHO MHOXECTBO JIBU-
’KEHUM B COOTBETCTBUHM C 3aKOHAMHM HeOeCcHO MexaHHMKH. s Omo-
chepsl U MPOIIECCOB, MPOTEKAOIIMX B HEH, HAWOOJIbIIEe 3HAYCHUE
UMEIOT CJICYIOIINE IBHKCHUS:

— BpalleHne 3eMJIA BOKPYT CBOEH OCH,

— oOpamenue 3emun Bokpyr CoJiHiia,

— U3MEHEHHEe B3aMMHOI0 pacnojoxeHus 3emid, JIyusl u ConHila,

— BpallleHue COJIHEYHOW CHUCTEeMBI BOKPYT IIEHTpAa WHEPIHUM Ta-
JAKTHKHU.

[TockonbKy BCE 9TU JABUKEHHUS COBEPIIAIOTCS MEPUOTUUYECKH, TO
UMEHHO C HUMHU CBsI3aHa MEPUOJUIHOCTH MHOTHX OMOC(EPHBIX MPO-
LIECCOB.

Bpawenue 3emnu 6okpye ceoeti ocu. CyTouHOE BpallleHUE 3€MIIH
POUCXOIUT BOKPYT OCH, KOTOpasi B CHJIy THPOCKOMUYECKOro 3P dhek-
Ta CTPEMUTCSI COXPAHUTh IMOCTOSHHOE IMOJOKEHUE B MPOCTPAHCTBE.
Bpamenne 3emiu MpOUCXOIUT NPOTUB YaCOBOM CTPEIIKHU, €CIU CMOT-
peTh ¢ ceBepHOro mnojitoca. Och BpallleHHWs HAKJIOHEHA K IJIOCKOCTH
skBaropa moj yriaoMm 23°30°. CkopocTh BpalleHHS IOCTEIEHHO 3a-
MEJJISIETCS, YTO CKa3bIBACTCS HA MPOJAOIKUTEILHOCTH CYyTOK. BekoBoe
yBenuyeHue cyTtok cocrasisieT Bcero 0,0016 c/Bek. [nst xu3HM yeno-
BEKa 3TO HUYTOXHOE 3HaueHue. Eciu ke paccmarpuBaTh UCTOPUIO
ouocdepsl, TO 3TO 3aMeJICHHE y)KE€ Helb3s HE YUYUThIBATh (OKOJIO TO-
JYCYTOK 3a 3 MJIPJ. JIET).

Bpamenue 3emiy MpuUBOIUT K CMEHE JHS M HOYM, YTO OOYCIIOB-
JUBAET CaMyI0 KOPOTKYIO PUTMHUKY OMOC(HEpPHBIX MPOIECCOB, CBSI3aH-
HYIO C CYTOYHBIM PUTMOM COJIHEUHOHM paauainuu. CyTOUHOE Bpaliiie-
HUE 3eMJId CO3JaeT OCoObId PUTM B mpoiieccax ouocdepsl. JHeM B
MOYBE MOTOK TEIIa HaImpaBjeH OT MOBEPXHOCTU BriyOb, HOUBIO — U3
rIyOUHBI K MOBEPXHOCTHU. Temmeparypa Bo3ayxa 00JIalaeT SICHO BbI-
PaXEHHBIM XOJOM, C MAaKCUMyMOM B CEpeAWHE THS U MUHHMYMOM
HE3aJ0JIT0 JI0 BOCXOJIa COJIHIIA. 3UMOM (T.€. HOYBIO) B TOJSIPHBIX
CTpaHax TeMIiepaTypa 3a CyTKH MOYTH COBCEM HE UCHBITHIBAET KOJIE-
Oanuii. CMEeHOUM JHS M HOYM OOBSICHSETCS X0J a0COIMIOTHOM BIIayKHO-
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cTu (HauOoJIbIlIee 3HAYEHUE — B CaMO€ TEIIO€ BpPeMs JIHs), a TaKxke
CYTOUYHBIM XOJI OTHOCUTEIBHON BIAXKHOCTH (MPOTUBOMOJIOKHBIA Mpe-
neinymemy) (Kanecuuk, 1947).

Bpamienue 3emiid BBI3bIBACT MOSIBIICHUE B OUOcdepe Tak Hazbl-
Baemol cuiibl Koprosnuca (HOBOPOTHOM CUJIbI). DTH CUIIBI IE€UCTBYET
TOJIbKO Ha JABMXKYIHecs Tenaa. OHa 3aBUCUT OT UX MAacChl U CKOPOCTH,
a Takke OT reorpadu4eckoil IIUPOThI, HA KOTOPOH PACIOJIOKEHO
nerokyieecs: teno. Cuna Kopuonuca BbI3BIBAET OTKJIOHEHUE JIBUXKY-
nierocst Tena B CeBepHOM MOJIyIIapuu BIpaBo, a B KOkHOM — BIIEBO.
DTO MMEET 3HAuYC€HUE ISl JBUXKEHUS BOJHBIX M BO3JIYILIHBIX MAacc,
CO3/1aBasi CUCTEMY TMOCTOSIHHBIX KPYTOBBIX T€UEHUM B Tuapocdepe u
atMocdepe. Bpamienue 3emin BbI3BIBAE€T BUXPHU B arMocdepe — Iu-
KJIOHBl M aHTULMKIOHBI. OHU TOXE Y4acTBYIOT B MEPEHOCE TeIula U
Biaru B Ouocdepe. B nukinonax B CeBEepHOM MOIYILIAPUU BUXPEBOE
JIBW)KCHUE TMPOUCXOIUT MPOTHUB YACOBOM CTPEJIKH, a B aHTUIIMKJIIO-
Hax — 0 YaCOBOU CTPEJKE, €CJIM CMOTPETH C CEBEPHOTO MOJIOCA.

Obpawenue 3emnu eoxpye Coanya. 3emns Bokpyr CoJlHIIA IBH-
YKETCS TI0 DILTUIITUIECKON OpOUTE (IKCIEHTPUCUTET 3€MHON OPOUTHI € =
0,017). CouHIile pacioioKEHO B OJTHOM U3 (DOKYCOB AILIUNTHYECKON Op-
OuTHI 3eMJIH, BCICACTBUE YETO PacCTOSIHUE MEXIy 3emiei u CoHieM
B TeueHWe roja mensiercs ot 147,117 miaH. kM (B mepureinuu) 1o
152,083 maH. kM (B adenun). [lox nelcTBUEM NPUTSIKEHUS IPYTUX
IUTAHET TIOJIO’KEHHE TUIOCKOCTH 3€MHOW OpOMTHI, a Takxke ee (opma
MEJICHHO M3MEHSIOTCS: HAKJIOH SKIUNTUKA — oT 0 mo 2,9°, a sKkcIien-
tpucurer — oT 0 1o 0,067. 3eMHass OCh HAaKJIIOHEHA IO OTHOILICHHUIO K
IUIOCKOCTH OpPOUTHI U 00pa3yeT ¢ Helt yroa B 66°33’. JIpmwkeHue 3eMiin
BoKpyr ComHila oOycIOB/IMBAaeT uepeaoBaHHe BpeMmeH rojaa. Ilepuon
oOparenust 3emin Bokpyr CouiHIla Ha3biBaeTcs rojaoM. CpenHue coll-
HEYHbIE CYTKHM HE YKJIAJIBIBAIOTCS 1IEJI0e YUCo pa3 B roj. ['ox cocras-
asiet 365,2422 cyTok. YTros HakjIOHa 3€MHOM OCH K TUIOCKOCTH OpOUTHI
HE OCTAEeTCs MOCTOSHHBIM: OH MeHseTcs ¢ iepruoioM okoso 40 000 er.
Ot yria HakjJOHa OCH 3aBUCUT KOHTPACTHOCTh BpeMeH roja. Yem
MEHBIIIE 3TOT yTOJ1, TEM OOJIbIIIE KOHTPACTHOCTh, 4 C YBEJIMUEHUEM 3TO-
rO yrja YMEHbIIIAETCS U BBIPAXKEHHOCTh CE30HOB TO/J1a.

Bosnuknogenue npunusoé u omaueos. VI3MeHeHUsT B3aUMHOTO
pacnionoxenust 3emun, JIynel 1 ConHua NpUBOJAT K 00pa30BaHUIO B
3eMHBIX 00osoukax (nurTocdepe u ruapocdepe) mpuIMBHBIX aedop-
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Manuil (BeIMyKJIOCTel). Tak Kak B3aWMMHOE PACIOJIOKEHUE 3EeMIIH,
JIynael 1 ConHua Bce BpPEMs MEHSIETCA, TO U3MEHSAETCS U BEJIUYHUHA
COJIHEYHBIX U JYHHBIX NPHJIHMBOB. OHU MOTYT CKJIAIbIBATHCS WJIH BBI-
YUTaThCS. BhICOTAa MPUIMBHBIX BOJH B rUIpoc(depe MOKET JOCTUTATh
NEePBBIX JECATKOB METPOB, a B mutochepe 0,4 M. BepTukanbHbie 1BU-
KEeHUs B JuTocdepe, BbI3BAaHHBIE MPUIMBHOW BOJIHOM, MPUBOAAT K
BBIJICJICHUIO TEIJIOBOM YHEPIruu, OOYCIOBICHHOW BHYTPEHHUM TPEHHU-
€M BSI3KOro BellecTBa 3emuid. lIpunuBHBIC SIBICHUS 32 JJIUTEIbHbBIC
MPOMEKYTKH BPEMEHHU (ACCATKH MUJUIMOHOB JIET) MOTYT MPUBOJIUTH K
3aMETHBIM TOCJEJCTBUSIM: YJIMHEHUIO CYTOK, YMEHBIICHHUIO CHUJIbI
Kopwuonmca u T. 1.

Bpawenue Conneunoii cucmemwvl 6oxpye yewmpa unepyuu I a-
naxmuku. CoTHEYHasl CUCTEMa HaXOJUTCS Ha mepudepuun Hamiel ra-
JAKTUKU U MEJJICHHO BpaIllaeTCsi BOKPYT €€ LEHTPpAa MHEPLUHHU. ITO
nerkeHrne COJIHEUHOM CHCTEMbl MPUBOJUT K MEPUOJAUYECKUM H3ME-
HEHUSIM B Onocdepe, MpoI0HKUTEILHOCTh KOTOPBIX cocTaBisieT 200 —
250 maH. net. 3a 310 Bpemsi CojlHEUHAasi CUCTEMa COBEPIIAET MOJIHBIN
00OpOT BOKpYI IIEHTpa HHEPIUU TaJaKTUKH U OCYIIECTBIISICTCS
oousbion simepHbi 1k ComnHna. Ilepuoandeckre U3MEHEHUS IPO-
TOKUTENBHOCTBIO 40 — 60 MJIH. JIET IPEACTABIAIOT CBOETO poja ce-
30HBI TATAKTUYECKOTO0 roaa. OHM CBsi3aHbI ¢ niepeMenieHueM CoyiHed-
HOM cHUCTeMbl B T€ O00JacTU TaJIAKTUKW, KOTOphIE 00JaaaroT
HECKOJIbKO MHBIMHU YCJIOBUAMHU KOCMUYECKON CpeAbl. ITU U3MEHEHUS
KJIUMaTa 2-ro MopsijKa HaXOsAT CBOE OTPAXCHHE B XapaKTepe JIMTO-
reHesa (apuaHbIN WIK TYMUJHBINA) B KpU3UCAX U paciBeTax (iopsl, B
BBIMUPAHUU PAHEE TOCIOACTBOBABIIMX T'PYIIT MOPCKOW M KOHTHHEH-
TaJbHOM (hayHbI, B KOPEHHOM IEPEYyCTPOMCTBE BCEW MPUPOAHOU 30-
HanbHOCTH (CuHUIBIH, 1967).

Takum 00pa3oMm, IBMKEHUST 3eMJIM U Pa3HOOOpPA3HBIC BIMSHUSA
Kocmoca Ha 3TH ABMKEHHS MTOPOXKAAIOT PA3HOMOPSIKOBYIO PUTMUKY
onoc(epHbIX IPOIECCOB (IIUTENBHOCTBIO OT CyTOoK J0 200 — 250
MJIH. JIET).
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BiausiHus nmpoueccos,
npoucxoasiux Ha CosHie

Cucrema »JeKTpUYECKUX TOKOB B MOHOC(hepe CoJiHIIa U B OKPY-
KAIOIIEeM 3eMJII0 KOCMHUYECKOM MPOCTPAHCTBE HABOJUT MEPEMEHHYIO
COCTaBJISIONIYI0 MarHuTHOTO Mo 3emun. Cpeau Bapuaiuii 3TOTro
MEPEMEHHOT0 MAarHUTHOTO TOJI Pa3InyaroT:

— COJTHEYHO-CYTOUYHBIE Bapuanuu ¢ nepuogaom 27 auen. Makcu-
MyMa 3TH BapHallud JOCTUTAIOT B IMEPHUOJ] JICTHETO COJIHIIECTOSIHUS,
MUHHUMYMa — B TIEPUOJ 3UMHETO coJiHlecTosHus. [Ipu coHeuHOM ak-
THBHOCTH OHU MOTYT Bo3pacTtatb Ha 100%.

— JIyHHO-CyTOUHBIE Bapuaruu. VX WHTEHCUBHOCTH MEHBIIIE COJI-
HEYHO-CYTOYHBIX (He Oosiee 10 — 15%). ¥V HUX B cyTKax JBa MakKcCH-
MyMa ¥ JBa MUHMMYMa M WHTEHCUBHOCTH 3aBHCHUT OT PACCTOSHUS OT
JIyHbI 10 3eMJIH.

— Marnutabie 0ypu Ha CoJIHIIE CBSI3aHBI C U3MEHEHUEM KOJInye-
ctBa nsaTeH Ha ConHile, Tak Ha3biBaeMbIX unces Bonbda. Konebanus
COJTHEYHOM akTUBHOCTH uMerOT nepuos 2000 — 1800 ner, 600 — 400
aet, 90 — 60 net, 22 — 11 ner.

[lepeMeHHOE MarHUTHOE TIOJIE 3€MJIM CO3JaeT IMEePUOIUIHOCTH
npoiieccoB B ouochepe. OHO BIMIET HAa BCE MPOILECCHI, MTPOUCXO/IS-
e Ha 3emie U B 6uocdepe. ITo BIUSIHUE KOJICOAHUM EPEMEHHOTO
MarHUTHOTO TI0JISI 3eMJIM Ha KHUBOE BEIIECTBO OBLJIO YCTAHOBJICHO pa-
ooramu A.JI. UmxkeBckoro. OnHa U3 €ro paboOT BeCbMa CUMBOJIMYHO
Ha3BaHa ‘“3eMHO€ 7X0 cojiHeuHbIX Oypp” (UmxeBckuid, 1976). Takoe
BJIMSIHHE Ha KMBOE BEIIECTBO MPOCIICKUBACTCS B CONMPSIHKEHHOCTH H3-
MEHEHHI TEPEeMEHHOTO0 MAarHUTHOTO TOJIS 3eMJIU U psjia Ouosoruye-
CKHUX SIBJICHUM (Hampumep, KoseOaHUil YHCIEHHOCTH >KMBOTHBIX, Ha-
CEKOMBIX; TIOBTOPSEMOCTH JNUACMUNA ¢ DIHU300THH; MaCCOBBIX
BHECE30HHBIX MUTPAIMi )KUBOTHBIX U HACEKOMBIX). MI3MeHeHus reo-
MAarHMTHOTO TOJISI MPUBOMAST K HAPYUIEHUSAM PUTMHKHA BHYTPEHHHUX
nporeccoB y 4enoBeka. C MOBBIIICHHEM T'€OMarHUTHOTO IIOJIS BO3-
pacTaeT 4MCIIO cliydaeB 3a00JIeBaHUN OCTOM, AUGPTEPUTOM, KOKIIO-
IeM, TTOJIMOMUEIIUTOM, CEPACUHO-COCYAUCTHIMU 3a00JICBAHUSMH.
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O npocTpaHcTBe-BpeMeHu 0nocdepnbl

Haubonee oOmiue npeacTaBieHusl 0 CTPYKType oumocdepsnl mepe-
JAIOT HAIW B3MJISIABI O XapaKTepe €€ MPOCTPAHCTBA-BPEMEHU. DTOMY
Bornipocy B.U. BepHanckuii yaensi Oonbinoe BHUManue. [lo cymect-
BY IPOCTPAHCTBEHHO-BPEMEHHBIE CBOMCTBA OHOCHEpHI CleAyeT pac-
CMaTpUBaTh KakK CBOCOOpa3HbIC aTTPAKTOPHI (MPUOPUTETHBIE MYTH
pa3BUTHs), BO3HUKAIOIIME, CKOPEE BCEro, MOJ BIWUSHUEM MHOTHUX
¢dbakTOpoB, OOYCJIOBJICHHBIX Hanbojdee OOIUMU OCOOEHHOCTIMHU
CTpoeHus BcenmeHHOou.

B nepBoii monoBruHe XX Beka, KOTrAa CO3/1aBajioCh YUEHHUE O OHUO-
chepe, B HayKe MPOUCXOAWIIa CMEHAa (PU3NUYECKUX KApTUH MUpa.
[Ipexnsis Obu1a co3pana reaueM M. HeroTona. OH pa3BuBai ujaer 00
aOCOJIIOTHOM BPEMEHM, HA4aJOM KOTOPOro ObLI MOMEHT OOKECTBEH-
HOTO COTBOPEHHUS MHpa, U 00 aOCOJIOTHOM H30TPOIMHOM (OIHOPOJ-
HOM) TpPEXMEpPHOM MpocTpaHCTBE. ['eomeTpuueckuM 00pa3oM €ro
B3MISIOB ObLTa €BKJIMI0BAa TeomeTpus. B Havane XX Beka Ha CMEHY
dbusndeckoi kapTunbsl Mupa M. HeroToHa mpuiiia HOBasi, KOTopasi oc-
HOBBIBAJacCh Ha MOCIEIHUX JOCTHUXKEHUAX (U3UKM U MaTEMATUKH.
HoBas gusuyeckas kapTHiHA MUpaA YUYUThIBAjJIA TO, UTO B MPUPO/IE, TO-
MHMO SHTPOIIHUH, €CTh U APYyrue HeoOpaTumbie mnpouecchl. Kpome To-
ro, CTaJIO ICHO, YTO ABKJIAJIOBA T€OMETPUS — HTO BCETO JUIIb YACTHBIN
ClIlydyail TeOMETPUUYECKOTO OTpakeHus Mupa. [1osBuUIMChH TeomeTpus
Jlo6aueBckoro, reomerpust Pumana. Sapom HOBO# (puznueckoit kap-
THHBI MUpPa CTaJM B3TJISbI O YETBIPEXMEPHOM aHU30TPOIHOM (HEOI-
HOPOJHOM) IPOCTPAHCTBE-BpeMEHU. B KauecTBe 4eTBEpPTON KOOpPIU-
HaTbl, B JIONOJHEHHE K TPEM MPOCTPAHCTBEHHBIM, BBEIU BPEMS.
OIHOBPEMEHHO YTBEPXKAAIUCH B3MJISIABI 00 OTHOCUTEIHLHOCTH BpeMe-
HU, KOTOPOE HE UMEET IPaHHUIL.

Ha mepBblil B3rJsii TPYIHO MPEACTABUTH YETHIPEXMEPHOE MPO-
cTtpancTBo. Ha caMoM Jiesie B MOBCEHEBHOM WU3HU MBI ITOCTOSIHHO
nonbs3yemcsa uM. K npumepy, korjga HazHauyaem CBUJAHUE, TO BCETIa
OrOBapvBaEM MeCTO U BpeMsl BCTPEYH, T.€. YKAa3bIBAEM UYETBIPE KOOP-
JUHATHI (TPU MPOCTPAHCTBEHHBIX U OJHY BPEMEHHYIO).

B cBoux pabotax o mpocTpaHcTBe M BpeMeHu B.M. BepnHanackuii
IIOKa3aj, 4YTO OrPOMHBIN HAKOIUIEHHBIM SMIIMPUYECKAN MaTEepHUan OJl-
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HO3HAYHO CBUJIETEJIBCTBYET O TOM, YTO IPOCTPAHCTBEHHO-BPEMEHHAS
CTpYKTypa Ouocdepsl MOJTHOCTHIO COOTBETCTBYET HOBOM (PU3UUECKOM
KapTuHe Mupa. buocdepe npucyiie yeThIpeXMEpHOE, aHU30TPOITHOE
(HEOAHOPOIHOE) MIPOCTPAHCTBO-BPEMSI, B KOTOPOM BpEMSI UMEET He-
oOpaTUMBIN XapakTep.

AHenenus cummempuu. Mbl XOpOIIO 3HAEM OUEPTAHUS 3HAKOMBIX C
JIETCTBA JIEPEBHEB, KUBOTHBIX, TOP, KAMHEHN, YCBOWIM, YTO KaXKIOMY
U3 ITUX TeJ Mpucyiia cBos ocodas dopma. [losTomy npu u3ydeHuu
OKpY>Kalolllero MUpa B IEPBYIO OdYepeah OoOpalialoT BHUMAHHUE Ha
dbopmy Ten. K m3ydeHUro cojiep:kaHusi, KOTOPOE 3aKIOUYEHO B ITY
dbopMy, 0OBIYHO MPUCTYHAIOT HECKOJIBKO mo3aHee. [lo ¢popme MBI He
TOJILKO paclo3HaeM Telja, HO U KiaccuduimpyeM ux. B Hayke cye-
CTBYET WENbIN psAJl AUCUUILUIMH, KOTOpPbIE M3y4aloT (popMmy Tex WU
UHBIX Tpynn Teia. 1o Mopdosiorus pacteHuii, Mopdosiorus Oecro-
3BOHOYHBIX M TO3BOHOYHBIX, KpHCTaioMopdoiiorus, reoMopdolio-
rusg u T.J. Takum o0pa3oM, MBI MOXKEM CJIECTIATh HEPEblil 6bl600 — 6
NO3HAHUU MUpa ucciedoeanue Qopmvl umeem nepeocmeneHHoe
3HaueHue.

N3ydas popmbl pa3HbIX Ted B ObITY W HAayKe, JIOJW 3aMETHUIIH,
41O B (h)OpME MHOTHX TEJ €CTh ONpEACIICHHAas COpPa3MEpPHOCTh. JTa
COPa3MEPHOCTh BBIPAXKAETCS B 3aKOHOMEPHOM IOBTOPEHUHU OTJICIIb-
HBIX 3JIEMEHTOB UX (purypbl. OHM BUAEIN OCOOYIO KPacoTy B 3TOU Co-
pasMepHOCTH. B 3HaKOMOM BCEM IIBETKE POMAIIIKM MHOTO pa3 MOBTO-
psieTcsl JIEMECTOK ompeAecieHHOW (opMbl, co3jaBas XapaKTEPHBIM
o0suk. Minu B MOpCKOM 3Be3/i€ MSATh pa3 MOBTOPSAETCS Jyd, MpHUJIaBas
el 3armoMuHaroIuics oonuk. Mnm kpucrami, Ha KOTOPOM BHIHA 3a-
KOHOMEpPHAasi MMOBTOPSIEMOCTh €ro rpaHei, pedep U BepiIrH. Ty CO-
pa3sMepHOCTh B (hopMe Tell IPEBHUE TPEKU U HA3BAJIU CUMMETPHUEH.

Hayka o cumMeTpuu mpouuia JUIMHHBIM IyTh pa3BuTus. Ilocte-
MIEHHO BBISBJISJIUCh T€OMETPUUECKHE 3aKOHBI CUMMETPHUH, KOTOPHIM
MOAYUHSIOTCS BCE €CTECTBEHHBIE Tela MPU CBOEM (POPMHUPOBAHUM.
Benymias ponbs B pa3BUTUM HAYKA O CUMMETPUH NMPUHAIICKUT KpPH-
cTajuiorpaduu M HallleMy COOT€UYECTBEHHUKY 3HAMEHUTOMY KpUCTaJ-
norpady E.C. ®enopoy (1853 — 1919). To, 4To UMEHHO KpUCTAJLIO-
rpaguu  TPUHAUICKUT BEAyIllas pojdb B H3YUYCHUH CHUMMETPUH,
BIIOJIHE 3aKOHOMEPHO. Y HEe 3amMevaTeSIbHbIM OOBEKT UCCIICA0OBAHUS —
kpuctaiisl. OHu, o odpasHomy BeipaxkeHuto E.C. denoposa, mpsamMo
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“OpBI3KYT CBOEH cuMMeTpueil”. Boleoo emopoii — npu ceoem oopa-
308aHUU eCMeCHEEeHHble mena npuodpemarom cmpozo onpeoesieH-
HylO hopmy 6 coomeemcmeuu ¢ 2e0MempuiecKuUMu 3aKOHAMU
cummempuu.

O 3aKOHaX CUMMETPUM U OCOOEHHOCTSAX MX MPOSIBJICHUSA B IPH-
poae Hanucana kaura .M. adpanosckoro (1985). Ona yuraercs c
WHTEPECOM, HAMMCaHA JIETKO U JIOCTYIHO JIsl IIIUPOKUX KPYTOB UUTA-
tenen. “durypa Ha3bIBa€TCI CUMMETPHUYHOM, €CIIM OHA COCTOMUT W3
paBHBIX, 3aKOHOMEpHO moBTopstomuxca vactei” (IlladpanoBckuid,
1985, c. 19). B atom onpeaeneHuu ABa CIOBOCOUYETaHUS TPEOYIOT MO-
scHeHus. IlepBoe — pasencmeo gueyp. “JIBe purypsl HazbIBaIOTCS
B3aMMHO PaBHBIMU, €CIU JUISl KKJIOM TOYKM OJHOU (Purypsl obsiza-
TEJIbHO HAWJETCs COOTBETCTBEHHAs TOYKA APYrod (Purypsel, npuyuem
PacCTOSIHUE MEXKIY JIOOBIMU JBYMS TOYKAMH OAHOW (PUTYpHI paBHO
PACCTOSIHUIO MEXKYy JIByMSI COOTBETCTBYIOIIMMH TOYKAMHU JPYrou”
(Tam xe, c. 19).

N3 reomeTpun Mbl 3Ha€M, 4TO MPU HAJOKEHUH JBYX PaBHBIX (Pu-
Typ OHHU COBIAJAIOT BCEMU CBOMMHU TOYKamu. [Ipumep — nBe JieBbIC
uiIu JBe mpaBble nepuatkd. Ho cyiiecTByeT W Apyroil poj paBHBIX
buryp, KoTopble OTHOCSTCS APYr K APYry Kak MpEeAMET U €ro 3ep-
KaJIbHOE oTpakeHue. [Ipumep — jeBas u npaBasi mepyaTKu. 3HAYUT, B
MpPUPOJIE CYNIECTBYIOT PaBHBIE U 3€pKajbHO paBHble Gurypsl. Ho Ha
TOM KOJMYECTBO THUIIOB paBHbIX (uUryp He KoHuaercs. Ecth emie
CUMMETpHusi mojao0us. B Hell paBHbIMU (UTypamMu CUMTAIOTCS HE
TOJIBKO BCE JECHCTBUTEIBHO PaBHBIE M 3€pKaJIbHO PaBHbIC, HO U BCE
nog00HBIE UM, T.€. Bce (DUTYPBI OJHOM U TOM ke dopmbl. HarmsaHbit
IpUMEpP CUMMETPUM TOJ00USI — 3TO U3BECTHASI BCEM UTPYIIKAa — MaT-
pemika. Takas cuMMmeTpusi mogoOUsT POSIBIIAETCS B MPUPOJE Y BCEX
T€J, KOTOpble pacTyT. OCOOEHHO 3TO CBOHMCTBEHHO >KMBBIM OpPTraHU3-
MaM, a TaKXKe€ KPUCTAILJIaM.

EcTb ¥ Takoe moHATHE, KaK aHTUCUMMETpUsS. B HeM paznuuaror
erie aHTupaBHbie Gurypsl. [IpruMepoM ux MOTYT OBITH Kakas-HHOY/Ib
MeJlalib U CJICTIOK C HEeE WJIM K€ MO3WTUBHOE UM HeraTuBHOE (HOTOU30-
OpakeHus JI000Tr0 MpeaMeTa, Kareiabka BOAbl B BO3IYyXE U ITy3BIPEK
BO3/lyXa B BoJie. Bvi6o0 mpemuii — 6 yuenuu o cummempuu ecmo
MHO20 MUNOE pageHcmaea guzyp.
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BTopoe cioBocodeTanue, TpeOyrolee MOSICHEHUM, — 3aKoHoMep-
Hoe noemopenue. 1N Hadaima pacCMOTPUM IUIOCKOCTb, KOTOpas Jie-
auT (paccekaeT WM paspe3aer) Gpurypy Ha JIB€ 3€pKajdbHO paBHbIC
4acTU. DTy IJIOCKOCTh HA3bIBAIOT IJIOCKOCTHIO CUMMETPHUM U 0003HA-
yaroT OykBou P. II10CKOCTP CUMMETpHUHU — 3TO OCHOBHOM AJIEMEHT
CUMMETpUHU. BTOPOM OCHOBHOM 3JIEMEHT CUMMETPUU — OChb CHUMMET-
puun, obo3Hauaemast OykBoi L. Ero Ha3bIBaeTcs mipsiMasi TUHUSI, BOKPYT
KOTOPOW HECKOJBKO pa3 MOBTOPAKOTCS PABHBIE YaCTH CUMMETPUYHOU
burypsl. [Ipyu moBopoTe Ha ONpPeACICHHBIA YOl BOKPYT OCU CUMMET-
pun purypa 3aHUMAET B MPOCTPAHCTBE TO K€ MOJIOKEHUE, KOTOPOE
OHO 3aHHUMAJIO JI0 MOBOPOTA, HO HA MECTE OJHUX €€ YACTEU OKA3AINCH
JIPyTUE PaBHBIC UM YAaCTU. YHUCIO CaMOCOBMEIICHUN, KOTOPbIE BO3HHU-
KaroT Tpu nmoBopoTe ¢urypsl Ha 360° BOKPYT OCH CUMMETPHUH, Ha3bl-
BAETCA MOPAAKOM och. K mpumepy, y MOPCKOM 3BE3/1bl OCb CUMMET-
puu 5-ro nopsaka. Ilopsigok oceit MmoxkeT ObITh OT 1 J0 oo. Tak, y
PaBHOCTOPOHHETO TPEYTOJIbHUKA YEPE3 €ro LEHTP NPOXOINUT OCh 3-TO
nopsiiKka, KBaapara — 4-ro nopsiika, yepes LEHTP Kpyra mpoxoaur L.

Crenyroniui 3JIeMEHT CUMMETPUU — 3TO 0co0asi TOuKa, Ha3bIBae-
Masi LIECHTPOM CUMMETPUHM, KOTOpbId 0003HavaeTcss OykBoi C. LleHTp
CUMMETPUU — 0c00asi TOUKa BHYTPH (PUTYPHI, IJIsI KOTOPOU XapakTep-
HO TO, 4TO JIt00asi MPOBEJACHHAs Yepe3 3Ty TOUKY Mpsmas o ooe cTo-
POHBI OT HEE U HA PABHBIX PACCTOSHUSIX BCTPEYAET OJMHAKOBBIE (CO-
OTBETCTBEHHbIC) TOUKM (Qurypsl. HarnsgHeiM mnpuMepoM IeHTpa
CUMMETpHUHU OYyJAET IEHTP Kpyra, mapa. ECTh IIEeHTp CUMMETpUU B Ma-
pajuienorpaMme, B IapajulesIenuIleie, a B MUPaMUIE TAKOrO LIEHTPa
CUMMETPHUU HET.

MBI paccMaTpuBaIM OCM CUMMETPUU B BUJE MPSIMBIX JIUHUH, A
IJIOCKOCTA CUMMETPUHU — B BUJE TUIOCKUX NoBepxHOcTer. Ho, oka3sbi-
BAETCS, 3TO BCETO JIMIIb YACTHBIN CIIydail JUIsi CAMMETPUHU KakK MpH-
poaHoro ¢deHomeHna. B 1925 r. reonor um majacoHTONIOT akKaJaeMHUK
J.B. Hanuekun (1889 — 1982 rr.) BBEN NOHSATHE KPUBOJIMHEUHOM
CUMMETPHUU (€€ €Ile HA3bIBAOT TOMOJIOTHEN). DTa KPUBOJWHEWHAs
CUMMETpPHSI BOZHMKAET TOT]1a, KOT/1a Mbl OEpeM HE IIJIOCKOE 3epKajlo, a
KPUBOJIMHEMHOE, a4 OCh CHMMETPHM HE TMpsMas JIMHUS, a KpUBasd.
J.B. HanuBkrH mOAYEPKHYJ, YTO “KPHUCTAIbI 00JIalaf0T MPsIMOJIH-
HEWHOW CUMMETPHEH, & OPTAHU3MbI — KPUBOJIMHEMHOW CUMMETPUECH .
B 00bIIEHHON W3HM 4YacTO MOJIararoT, YTO UCKPUBJIEHHBIE (UTYPHI
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He o0najarT cumMmerpueil. Ha camom jene UM mpucynia He NpsMo-
JIVMHENHAs, a KPUBOJIMHEWHAsA cuMMeTpusa. M1 ocu cumMeTpun MoOryr
ObITb HE MNPSIMBIMU JIMHUAMH, a, HAIPUMEpP, BUHTOBBIMU, KOTOpPHIE
CBOMCTBEHHBI JepeBbsIM. BeTBU y AepeBa pacmnosiararorcsl 1o BUHTO-
BOM JIMHUM CUMMETPUU U SIBISIOTCS PaBHOMOJOOHBIMHU, MOCKOJIBKY
BBEPX II0 JIEPEBY BETBH CTAHOBSTCS MEHBIIE, HO COXPAHSIOT CBOIO
dbopMy. Y HUX NPOSBIAECTCS CUMMETPHS OA00US.

N3yueHne cUMMETpPUU KaKOTO-HUOY/Ab Tella 3aKII04YaeTcsl B BbI-
SIBJICHUU Y HETO 3JIEMEHTOB CUMMETPHUHU. JTO BAXKHBIEC JTUATHOCTHYE-
CKHE NpPU3HAKH, OCOOCHHO B MuUpe MUHEpayioB. MccinenoBanusi cum-
METPUU HE BBIXOJWJIN 33 PAaMKHU KpHUCTALIOrpauu M MUHEPAJIOTHUH,
noka B KoHIle XIX Beka He ObLIO clieslaHo JIBa PyHAaMEHTAIbHBIX OT-
kpbiTus. [lepBoe npunamnexut JI. [Tactepy. Jlo Hero ObLI0 W3BECTHO,
YTO B MOJIEKYJaX aTOMbI PACIIOJATatOTCs 10 BUHTOBOW CITUPAIIH, KO-
TOpasi MOKET ObITh KaK MpaBoOil, Tak MU JieBoil. B Mupe KpucraiioB
€CTh W MpaBbie, U JIEBbIE (DOPMBI, MPUYEM OHHM BCTPEUAIOTCS B COOT-
Homenuun 50:50. JI. ITactep B 80-¢ roasr XIX cronerusi yCTaHOBHIL,
YTO B OTJIMYME OT KPUCTAILIOB, CPEA KOTOPBIX €CTh U IMPABBIE U Jie-
BbIe (DOpPMBI, Y OCJIKOBBIX TeJ MpeodiaaatoT npasbie. IMEHHO 3TO OT-
arure oMoriio nposectu B.U. BepHajnckomMy rpanb MeXy *KUBOU U
HEKUBOW MaTepueu, MEXKAY KOCHBIMU TEJIaMH WU >KUBBIMU OpPTaHU3-
MaMHU.

Btopoe otkpeitue caenan B 1894 r. I1. Kropu (1859 — 1906 rr.).
OH B ctathe “O cumMeTpun GU3NYECKUX SIBIICHUM; CUMMETPUS JJICK-
TPUYECKOTO0 M MArHUTHOTO Iojei” cpopMyIdpoBasl IOJOXKEHUE 00
YHUBEpCAITBHOU poiu cumMmeTpud. “‘bonbiie 40 et Hazazn [Isep Kropu

. BIIEPBBIC yKa3aj, YTO MPHUHIUII CUMMETPHUH SIBJISIETCSI OCHOBHBIM
JUIst BceX (u3mueckux siBaeHuil. HOBbIM B Hayke SIBUJIOCH HE BbISBIIE-
HUE MPUHLNIA CUMMETPUHU, a BBISIBJIEHUE ero BceoOmHocTu” (Bep-
Haackuii, 1975, c. 3-24). II. Kiopu chopmynupoBan 2-il OpHHIUI
CHUMMETPHUH, KOTOPBIM BIOCIEACTBUU CTal HOCUTH €ro ums. “Cum-
METpHs MOPOKIAIONICH cpeibl Kak Obl HAKJIAbIBAETCS HA CUMMETPHIO
Tena, oOpaszytoierocss B 3ToM cpene. llonyuuBiuascs B pesyibTaTe
dbopMa Teiaa COXpaHSET TOJBKO T€ JJIEMEHTBHI CBOEM COOCTBEHHOMU
CUMMETPHUH, KOTOPBIE COBMAAAIOT C HAJIOKECHHBIMUA HA HETO AJIEMEH-
tamu cumMmetpuu cpenbl” (Lladpanosckuit, 1985, c. 50). o, ckopee
BCET0, MPOUCXOAUT M3-3a cienyrmero. OT OKpyKarolmen Cpenbl K
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dbopMupyromemMycst Tey UAYT MOTOKU YHEPTUH, PABHO KAaK U OT Tela
K OKpY’Karouieu ero cpene. Ho moToku ot cpenbl K TENy 3HAYUTEIBHO
MPEBBINIAIOT T€, YTO UAYT OT Tena K cpene. Iloatomy cpena kak Obl
JTUKTYeT cBou “‘npasuiia urpel”. [locne pador II. Kiopu B pykax yue-
HBIX TOSIBWJICS MOIIHBIA WHCTPYMEHT JJIsI UCCIICIOBAHUS OCOOEHHO-
CTEH MPOCTPAHCTBA, MOCKOJIbKY 3TH OCOOCHHOCTH 3alleyaTieHbl B
CUMMETpUU Quryp, GopMUPYIOMIKUXCS B 3TOM MpocTpancTBe. OaHUM
U3 TEpBbIX MO  JOCTOMHCTBY OLEHWJI 3TOT  HWHCTPYMEHT
B.U. BepHaackun.

CoBpeMEHHBIE B3IJIAIbI HA IPOCTPAHCTBEHHO-BPEMEHHYIO CTPYK-
Typy OKpY>Kalolller0 HAaC MHUPA, C YYETOM SBJICHUN CUMMETPUU, HAU-
oosiee monHO u3NoxkeHbl B pabore W.U. Iladppanorckoro (1985).
Bakneimniass ocooeHHocTh BeceneHHOM cOCTOUT B TOM, UTO OHA HEOJI-
HOpoJHA (AHMU3OTPOIHA) B MajbIX MaciTabax W OJHOpPOAHA (M30-
TPONHA) B MaciiTabax CBEpXIpaHAnO3HbIX E€ MOXXHO TpeiCcTaBUThH B
BUJE OECKOHEYHO MPOTIKEHHON cdepbl, KOoTopas umeer (HopMmyiry
cuMMeTpuu ool .coPC. [{eHTp 3TOl OECKOHEUHO MPOTSIKEHHOU Chephl
HaXOJUTCS MTOBCEMECTHO B JIFOOOM TOUKE, B KOTOPOW PacIoIoKeH Ha-
OJIrOAaTENb.

Ha cumMmeTrpuro 3eMHOTO ImIapa HaKIJIAAbIBAET CBOM OTIEYATOK
cuMMeTpusl BeeneHHoM U Te CHIIBL, YTO JIEMCTBYIOT Ha HAIEH IUIaHEeTe
(B mepByIO OYepe/b CUjla TATOTEHHUS W CHUJIa, BO3HUKAIOIIAS MPU Bpa-
HIEHUM 3€MJIM BOKPYT CBOEH OCH, a TAKXKE CHJIbI, BO3HUKAIOIIUE TIPU
IpYTUX ABWKECHUSX IUIAHEThI). B pesynbrate mnoisydaercs Qurypa,
umeromas popmyny cummerpun L..PC. OtoMy Buay cuMMeTpuu mo/I-
yuHseTcs: popma reouja, KIMMaTUYECKasl, MOYBEHHAs 30HAJIBHOCTD, a
TaKXe pacrpeeICHUe TUIOB JIMTOreHe3a. Kak TOoIbKo MbI epexoaum
K aHAJIN3Y pelibeda 3eMHON NOBEPXHOCTH B BUJIE PACIIPEACIICHUS CYIIIH
Y MOpS, Mbl BBIHYXIEHbI OT CHMMETPUU MEPEXOAUTh K AaHTUCUMMET-
pun 1 popMysa aHTUCUMMETPUHU OYAET BBITJIAJETh CIEAYIOIIUM 00pa-
som— L7 Jlna pacnipeaeneHns MaTEpUKOB U OKEAHOB HAa 3€MHOM T10-
BEPXHOCTH XapakTepHo cienyromee. “1. B CeBepHoMm mnomymapuu
npeobnanaroT Marepukd, B FOkHOM — okeaHbl. 2. @OpMbl OCHOBHBIX
MATEPUKOB U OKEAHOB OTBEYAKOT TPEYrOJIbHUKAM. TPEyroJIbHUKH Ma-
TEPUKOB OCHOBAHUSIMHU OOpaIICHbl K CEBEPY, a CYy>KMBAIOIIMMHUCS KOH-
IIaMU K 0Ty, TOTJla KaKk OKEaHWYECKHUE TPEYTrOJIbHUKHU OOpaIeHbI IIH-
POKOW CTOPOHOM K KOTY U CYXKHUBAKOTCA K ceBepy. 3. Ilpamas nuHus,
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MPOXOAIIAsl Yepe3 LEHTP 3eMJIM U MOBCTpPEYaBIlas 1Mo OAHY CTOPOHY
OT LIEHTpa CYIIly, B TOJABJISIONIEM OOJBIITMHCTBE CIy4YaeB MO APYTYIO
CTOPOHY OT LIEHTpa BCTPETUT BoAy. Ecnu kaTuTh riodyc mo cToiy, TO
KOI'/Ia Ha BEpIIMHE KaTAIIerocs riaodyca HaXOAUTCs Cylla, MpUKacaro-
nasics K CTOJIy TOYKa MOYTH BCEr/Ia OKAa3bIBAETCS «I10J BOAoi». Kaxk-
JBI MaTEPHUK MPOTHUBOJICKUT KakoMy-HUOyab okeany” (Illadpanos-
ckuii, 1985, c. 152 — 153). B ueM npuurHa Takol aHTUCUMMETPHUU B
pacrpeeeHu KOHTUHEHTOB U OKEaHOB, HayKa MoKa He 3HaeT. He uc-
KJIFOYEHO, YTO 3TO CBA3AHO C NEPBUYHOU NMPOCTPAHCTBEHHOM HEOIHO-
POIHOCTBIO MPOTOIJIAHETHOT'O BEMIECTBA, CJAAratOIIEro MaHTHIO 3EMIIH.

Korga Mbl OT €CTECTBEHHBIX TEJI TJI00AIBLHOM pa3MEepHOCTH Tiepe-
XOJIUM K CJIaraloiiuM HMX TejlaM, TO YBHJAUM, 4TO Ha uX ¢opmy pe-
HIaK0IIee BIMSIHUE OKa3bIBaeT cuia TskecTd. [lon ee BausHUEM y He-
MOJABUKHBIX TeNl BHEWIHsS ¢dopma mpuolOperaeT (HopMy KOHyca C
TAKUMU 3JIEMEHTAMU CUMMETpUHU — L., «oP. Takas cummeTpust npucy-
Ia ¥ [BETKY POMAIIKH, U BYJKAaHUYECKOMY KOHYyCy. JI[Buxyrmuecs
Tena mpuobperaroT GopMmy ¢ OunaTepaibHEH CHUMMETpPHUEH, KOTOpOi
CBOMCTBEHHA JIUIIIb OJIHA TJIOCKOCTh CUMMETPUU. B MUpe KpUCTAILIIOB
ux (GOpMbI NOJAUUHSIIOTCSA 3aKOHAM €BKJINA0BON reomeTpuu. CoBceM
JIpyroe Mbl YBUIUM, KOT/1a TiepeieM K ¢hopmMaM >KUBBIX OPTaHU3MOB.
[IpocTpaHCTBO JKMBBIX OPraHU3MOB HE MOXKET OBITh €BKIUIOBBIM XO-
T Obl IOTOMY, YTO B HEM HET TOXJESCTBEHHOCTH MPABU3HBI U JICBU3-
Hbl, HEW30E€XKHOW i1 EBKJIMIOBOIO TPEXMEPHOTO MPOCTPAHCTBA.
B.W. BepHanckuil cyuTall, YTO B HUX MPOSABISAKOTCS CBOWCTBA MPO-
cTpaHcTBa Pumana.

B konne XX Beka OblIa co3jaHa elle oJHa, HOBasg CHUCTEMA I'eo-
METpUHM, KOTOpas MoJIydrsia Ha3BaHue ¢pakTaibHON reomeTpuu. Tep-
muH ¢pakran BBex b. MaumensOpor. OH [al Takoe OIpe/IeICHHE:
(dbpakTaioM Ha3bIBAECTCS CTPYKTYpa, COCTOSIIAs U3 YaCTEU, KOTOPHIC B
KaKOM-TO CMbIciie TOoA00HKI menoMy. Iloka crpororo ompeneneHus
dpaxranoB He cymiectByeT (McaeBa, 2003). «DpakranbHas CTpyKTypa
oOpa3yeTcs MyTeM OECKOHEYHOTO IOBTOPEHHUs (UTEepalluy) KaKou-
a1M00 UCXOAHOW (POPMBI BO BCE yMEHBIIAIOMIEMCS (MM YBEJIMYHUBAIO-
HIeMCs1) MaciTade 1Mo ONpeeIeHHOMY aJrOpPUTMYy, T.€. B COOTBETCT-
BUM C ONPEACIICHHOW MPOLEeaypoidl. ITOT HECIOXKHBIN Tpoiiecc ¢ 00-

" Or nar. fractare — 1poGuTh, T0MaTh; aHrI. Fractal — 1poGHbIil.
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paTHO# CBS3BIO Ja€T IOpPa3UTEIbHO MHOrooOpas3HbIll MopdoreHes,
HEpEAKO MOJOOHBIA CO3AaHUI0 MPUPOJAHBIX (opMm. Takum oOpazom,
dbpakTanabl XapaKTepHU3YIOTCS CaMOIOJ00MEM, WIIM MAacIITaOHON WH-
BapUAHTHOCTHIO, T.€. €AMHOOOpa3veM B IIMPOKOM JUAIa30HE Mac-
mrtaboB» (Mcaera, 2003, c. 27).

HccnenoBanus ¢pakTaioB ObUTHM B Hayaje CBS3aHBI C MPaKTHYC-
CKOM 3ajJ1aueil u3MEpPEeHMs U3PE3aHHOCTH OeperoBoit nuHuu (puc. 6.1).
[Ipu nanpHEHIIUX UCCIAEAOBAHUAX (PpaKTaIbHBIMU (TOYHEE KBazH(-
paKTaJIbHBIMK ) OKA3aJINCh U MHOTHE JIPYyTHE TIPUPOIHBIC SBICHUS: pe-
KM C UX TMPUTOKAMH, MOJIHHH, TIOBEPXHOCTH TOp U 00JaKOB, €CTECT-
BEeHHBIC JaHAadThl, pacrpeeieHue TalakTuk u T.1. Hegapom oaHa
u3 kHur b. Manjens0poTa Ha3zBaHa «DpakTaibHasi TEOMETPHUs TPUPO-
ne» (Mandelbrot, 1983). C ucnons3oBanuem ¢GppakTaibHOIO MOIX0Aa
OBLITM TIOCTPOEHBI MHOKeCTBa JKoima, KOTOphIe I€MOHCTPUPYIOT HaM
rpaguyeckuii o0pa3 HeIMHEWHbIX IU(depeHIUATbHBIX YpPaBHEHUN
(puc. 6.2). OHM HANMOMWHAIOT HaM 3JIEMEHTHI JaHjamadTa, (Gopmbl
KUBBIX Opranu3MoB (puc. 6.3). JleficTBUTENbHO, caMONoI00HbIE (-
T'YpHI TIOBCIOAY OKPY’KAalOT HAaC B IMOBCEAHEBHOM XKU3HU. «DpaKTalib-
Has TeOMETPHS Jlajja BO3MOKHOCTh C)KaTOro MaTeMaTUYeCKOTO aHaJIu-
32 OMOJIOTMYECKUX CTPYKTYpP U MPOILECCOB, HEAOCTYITHBIX OMUCAHUIO
SI3LIKOM TeOMeTpuu OIBKIUAA. ... OOmmas depra ¢ppakTaJbHBIX BETBS-
IIUXCSI CTPYKTYP B KWBOU MPHUPOJIC — YBEIMYCHHUE TUIOMIATN pa3fieia
¢da3, MakcuManabHOE 3alOJHEHHE MPOCTPAHCTBA, YTO OOECIEUMBAET
KUBBIM OpraHW3MaM MaKCHMM3aIlMIO TUTOMIATd OOMEHa C OKpYKaro-
el Ccpeol U COOTBETCTBYIONIYI0 MHTEHCU(UKAINIO MeTadoJn3Ma
IIPU MUHUMH3AIUK 0011ero oobeMa (IpUHIIUI MUHUMAaKca). B aTom —
ononornueckas (QyHKUUS (paKTAIbHBIX CTPYKTYp, CO3JAIOIIUX OT-
POMHOE pa3zHooOpa3ue Ouonorndeckord ¢hopmbl u GyHkuU. IMEHHO
dpakTanbHas pPa3MEPHOCTh MPEJCTaBISICT COOOM MOKa3aTenlb, Mepy
3allOJIHEHUSI TPOCTPAHCTBA (PpakTaibHOM CcTpykTypoil» (Mcaesa,
2003, c. 86 — 87).

Nrtak, anuzorponHocth Ouochepsr B.M. Bepuanckuit (1975,
c. 64) Buaen B MEpPBYIO OoYepeab B TOM, UTO B HEH B MPOCTPAHCTBA
EBKJIJIOBOU TPEXMEPHON T€OMETPUU KOCHBIX €CTECTBEHHBIX TEJ JHUC-
NEPCHO BKJIIOYEHBI OCCUMCIICHHBIE MEJIKME PUMAHOBCKHUE MPOCTpaH-
CTBa JKMBOTO BeriecTBa. CBsI3b MEXKIY HUMHU MOIEPKUBACTCS TOJIBKO
HEeIMpPEPHIBHBIM OMOTEHHBIM TOKOM aTOMOB. B HacTosiiee Bpemsi uc-
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ciegoBaHus (paKTaIOB U Xaoca B OMOJIOTUU OXBATHIBAIOT BCE HOBBIC
YPOBHU OPraHU3aIMU )KMBOTO BEMIECTBA (OT MOJIEKYJ JI0 3KOCUCTEM),
pacKpbIBasi HAM BCE HOBBIE M HOBBIE TOPU30HTHI B MPOSBICHUAX CUM-
METPUU B KOCHOM M KMBOW IIPUPOJIE, TOMOTasl MOHATH IIPUCYLIYIO €€
OPTraHU30BaHHOCTb.

Puc. 6.1. Ilocmpoenue kpusoii Koxa
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Puc. 6.2. IIpumepvt muosxccecme Konua
(Ucaesa, 2003)

Puc. 6.3. Acummempuunoe ppakmaivroe oepeso
(Mandelbrot, 1983)

H3yuenue epemenu. BavusgHus BHEIIHEW Cpeabl, O KOTOPBIX TOBO-
PUJIOCH BBIIIE, OMPENCTSIOT CIOXKHYI0 PUTMHUKY OHMOC(EpHBIX Mpo-
1eccoB. B pesynbrare Kaxablil ajeMeHT Onocdepsl Kak Obl )KUBET B
CBOEM COOCTBEHHOM BpeMmeHHu. JT1o mno3Boiwio B.U. Bepnaackomy
(1975) roBOpUTHP O MHO>XECTBEHHOCTH BpPEMEH, YTO, Ha IEpPBbIH
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B3IJISII, CO3/1AET TPYJIHOCTH B MCCIECNOBAHUU 3TOW YETBEPTOM KOOP-
JTUHATHI (BPEMEHM). DTH TPYIHOCTH MPOUCXOMAAT U3-32 TOrO, YTO OT-
CYTCTBYIOT OOBEKTUBHBIC KPUTEPHUH JJISI BIOOpA U3 3TOI0 MHOXKECTBA
BPEMEH TOM «ITPUBUIETUPOBAHHON CUCTEMBI OTCYETA», MO KOTOPOHU
MOXHO OBLTO OBI MTPOBOJNUTH COTIOCTABIICHHE BPEMEHHBIX XapaKTepH-
CTHK JIFOOBIX 00beKTOB. OTHAKO Ta TPYAHOCTD MPEOI0IEBACTCS, €CIU
B aHAJIM3 BKJIIOYMUTH, IOMUMO O0BEKTa, U CyObEKTa MO3HAHMUS, (Yeso-
BEKA C €ro MPAKTUYECKON AEATEIbHOCTHIO B KAYECTBE €IMHOIO OCHO-
BaHUS JUISl COMOCTABJICHUSI BPEMEHHBIX XAPAKTEPUCTHK JIHOOBIX 00b-
€KTOB). DTO M caenan A. DiHIITelH B Hayaje XX BEKa: OH BBEI B
(bU3UUECKYI0 KapTUHY MHUpPa «HAOII0AaTeNs». DTUM OH BBEJ MOHATHE
00 STAJIOHHBIX Mpoleccax g U3MEPEeHUs: (PU3NYECKOro BPEMEHHU U
YCTaHOBHWJI TTPaBUJIa COMOCTABJICHUSI C HUMH BPEMEHHBIX XapaKTepH-
CTHK OOBEKTOB. DTAJIOHHBIE IPOIECCHI OKHBI BHIOUPATHCS B COOT-
BETCTBUM C YCIIOBUSIMH JICSTEIBHOCTH CyObekTa mno3HaHus. OHH
JOKHBI OBITh JIETKOAOCTYIIHBIMU JIJISI HEro B JI00OM YacTu Mpo-
CTPAHCTBEHHO-BPEMEHHOTO MOJISL €0 JesATeNbHOCTH. K npumepy, mis
OOBIIECHHON ITOBCEIHEBHOM >KU3HU JIIOJEW B KA4e€CTBE DTAJTOHHBIX
IIPOIIECCOB U3MEPEHUS BPEMEHM BbIOpPaHbl ACTPOHOMMHYECKHUE ITPOIIEC-
Chl (UepeloBaHUE JTHS U HOYMU U BPEMEH roja). BpemenHbie xapakre-
PUCTUKHU ATAJTOHHBIX MPOLECCOB JIOJKHBI OJHO3HAYHO MOAPA3ICIISITh-
Cd Ha OIEpPAlMOHHBIC E€IUHMIIBI, COPA3MEPHBIE C BPEMEHHBIMU
XapaKTEePUCTUKAaMU OOBEKTOB M IIPOIECCOB, BKIIOYAEMBIX B IIOJIC
BO3MOXKHBIX JeUCTBUNA. B Hamiel oObIICHHOW KW3HU TaKMMHU OIepa-
IMOHHBIMU €IUHUIIAMHM H3MEPECHUSI BPEMEHM SBIISIIOTCS TOJ, MECSIL,
CyTKM, Yac, MUHYTa, CeKyHAa. IX Ham BIOJIHE JOCTATOYHO, YTOOBI
COTIOCTABJISITh BPEMEHHBIE XapaKTEPUCTUKU T€X OOBEKTOB U IMPOILIEC-
COB, C KOTOPBIMH MBI CTQJIKUBAEMCSI B HAIlleW MOBCEIHEBHOM >KU3HH.
JI71s1 OBICTPOTEKYIIUX MPOIECCOB, IIUTEIBHOCTh KOTOPBIX U3MEPSIETCS
TBICSITYHBIMH JIOJIIMU CEKYHJIbI, 3TH ONEPAllMOHHBIE €TUHUIIBI HE MOJI-
x014T. TaM Hy>KHBI UHBIC €IMHUIIBI U3MEPECHUS BpeMEHHU. Tak ke, KO-
rJa Mbl UMEEM JIEJO C OYEHb JJIMTEJIBHBIMU Mpoleccamu. [lmuresnnb-
HOCTb T€OJIOTUYECKHUX ITPOLIECCOB M3MEPSETCS NECATKAMHU U J1aXkKe
COTHSIMM MWJUIMOHOB JieT. MIMEHHO NOATOMY T€oJ0oraM MNpPHUIILIOCHh
pa3padboTaTh CreuaIbHYI T€OXPOHOJIOTHYECKYIO KA.

HN3mMmepeHne reosiornuyeckoro BPEMEHU CYILIECTBEHHO OTJIMYAETCS
OT aCTPOHOMHYECKOTO WCUMUCIIEHUS, HA KOTOPOM IOCTPOCHA Ta CUCTE-
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Ma BPEMEHHBIX €IMHMI] (TOJl, MEeCAll, CyTKH, 4ac, MUHYTa, CEKyHJa),
KOTOpasi UCIOJIb3YETCSI B HOBCEAHEBHOW KU3HU. {1151 icUKCIIeHHs reo-
JOTUYECKOTO  BPEMEHHU  JUTUTENbHBIX  OWOC(HEpHBIX  MPOIECCOB
A.E. ®epcman u B.M. Bepuanckuii (Bepnaackuii, 1974, c. 132) ykaza-
JM CJENYIOIIMe IUIAHETHBIE MPOLIECCHl: T'e€OJIOTUYECKHe, reodu3nye-
CKHE, TE€OXUMUYECKHE, PANUOAKTUBHBIC, MATHUTHBIC, KYJIbTYPHO-
HUCTOPUYECKHUE; IBOJIOIMOHHBIN MPOIECC M3MEHEHHS] BUJOB OpraHU3-
MOB. CM€Ha MOKOJEHUN OPraHW3MOB — CaMblii OCHOBHOM W II€PBOHA-
YJaJIbHBIM METOJT U3MEPEHUSI BPEMEHU B UEJIOBEYECKOM OOIIECTBE U B
MUpPE KUBBIX OPraHU3MOB.

HekoTopbie M3 3TUX MPOIECCOB MCIOIb30BAHbI JJIsI IOCTPOCHHUS
XPOHOJIOTUYECKUX IIIKaJ, HMIAPOKO MPUMEHSIONIUECS MPU H3YYECHUU
JUIMTENIBHBIX OMochepHbIX mporeccoB. Cpean Hanboee N3BECTHBIX U
HIMPOKO MPUMEHSAEMBIX OTHOCUTEIbHASI T€OXPOHOJIOTHYECKAs IIKaJa,
B OCHOBE KOTOPOM JIE)KUT CMEHA BUIOB B ABOJIOIMOHHOM IIPOIIECCE;
a0OCOJIIOTHAsI TEOXPOHOJIOTHUSI, Oa3uPYIOMIAsiCd Ha PaJUOaKTUBHBIX
mpoliieccax; MarHUTOCTpaTurpadus, OCHOBaHHAas Ha WU3MEHEHHHM Mar-
HUTHOTO oISt 3emuu. [laneoreorpaduueckuit MmeToa B cTpaTurpaduu
MOCTPOEH HA M3YYEHUM HU3MEHEHUU (HU3UKO-Teorpapuieckux ycio-
BUH MPOILIOTO.

NTak, BBEJCHUIO B COBPEMEHHYIO HAYYHYIO0 KapTUHY MHUpPa YeJ0-
BeKa («HaOmrogaTess» mo A. DUHINTENHY) MO3BOJIIET Ojarogaps €ro
NEATENbHOCTA CO3/J1aTh €AUHBbIE IIKabl (PU3UYECKOTO0 U TEOJOTHYE-
CKOI'O BPEMEHU JIJIsI COMTOCTABJICHUSI Y€pE3 HUX BPEMEHHBIX XapaKTe-
PUCTHUK €CTECTBEHHBIX TeJl OMOChEepHI.

Cemunap 6.1

Bonpocs! 11 00CyKaeHusE
1. [Ipunymaiite Gopmbl TabIUII, B KOTOPHIX ObUTH OBl OTPA’KEHBI:
— Bce BHemHue BiusiHUs Ha 6uocdepy;
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— Bnusinusi, o0yciI0BIE€HHbBIE OCOOEHHOCTSIMU 3eMJIM Kak IJIaHe-
THI.

3aroJHUTE €e.

2. B yem Bl BuguTe BO3ACHCTBHE CHII TpaBUTALMU Ha (hOPMHPO-
BaHME €CTECTBEHHBIX TeJI B OMocdepe M Ha XapaKTep MPOTEKAIOIIUX B
HEW poIeccoB?

Cemunap 6.2

Bonpocsl K KOHTPOJILHOU padoTe
. Uto Takoe cummeTpusi?
. KT0 aBnsieTcs ponoHayanbHUKOM KpucTtamuiorpaguu B Poccun?
. JlaiTe onpenesnieHne CUMMETPUIHON (PUTYPHI.
. [IpuBeuTe mpuMeEpPsI paBHOU U 3€PKAJIbHOM CUMMETPHH.
. UTo moHUMaeTCs 1o, CAMMETpHUE mo100us?
. UTo Takoe aHTUCUMMETpPUS?
. UTO Takoe MI0CKOCTh U OCh CUMMETPUN?
. UTO Takoe mopsa0K OCH CHMMETPHU?

9. Uto Takoe LEHTP CUMMETPUU?

10. UTo Takoe KpUBOJUHEWHAS CUMMETPHUSA?

11. YTo 03Ha4aeT npaBWJIO HAPYLICHHS 3€PKAIBHON CUMMETPHUU B
MUpE KUBOTO, ycTaHoBieHHoe JI. [Tacrepom?

12. Chopmynupyiite 2-ii TPUHIUI CUMMETPUHU, HOCAIIUA UMS
I1. Kropmu.

13. B yem mposiBisieTCs MPUHIIMI aHTUCUMMETPUU B oOpasoBa-
HUU penbeda 3eMHON TOBEPXHOCTH?

14. Kakue nBa BuJla CHMMETPUHN BCTPEUAIOTCS HA HAIICH IUIAHETE
yaiie BCEro, nouemy?

15. OcobennocTu ¢GpakTaibHOW CUMMETPUHU, MPUMEHEHHE €€ B
€CTECTBO3HAHUMU.

0N N bW

Bonpocs! 111 00CyKaeHnst

1. Uro nmocnyxuno ocHoBanueM st B.M. BepHajnckoro cunrath
IIPOCTPAHCTBO, CBOMCTBEHHOE KUBOMY BEILIECTBY, PUMAHOBCKUM?

2. ITouemy, ¢ Bamey Touku 3peHHs, HIMEHHO Y KHBOT'O BEILECTBA
IIPOSIBIIIETCS TUCCUMMETPHUS ?
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TemaTnka 10KJI210B.

O0cy:x1eHne B rpynmax Ha ceMruHape

1. O knure A.JI. UnkeBCKOro «3€MHOE 3XO COJHEUYHBIX Oypb».
M.: Mgicab, 1976. 366 c.

2. O xuaure K. llImunr-Huenscen «Pa3mepsl )KUBOTHBIX: MTOYEMY
OHH TakK BaXHbI?» M.: Mreicab, 1987. 259 c.

3. O knure N.U. Mladppanosckoro «Cummerpust B pupoe». JI.:
Henpa, 1985. 167 c. (SIBieHuss cuMMeTpur BOKPYT HAC M 3a4€M Ham
BAXKHO MCCJIEAOBATH SIBICHUSI CHMMETPHUN).

Jluteparypa

Bunorpanos A.Il., 1967; Umwxkesckui A.JI., 1976; KonmuuHckui
D.1., 1990; ladbpanosckuit M.1., 1985; lImuar-Huencen K., 1987;
Ypmanues [0.A., 1974.
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7. BHyTpeHHee cTpOeHMeE
Omnocdepsl

buocghepa ne cayuaiina,

(oHa) umeem onpeoeyieHHoe cmpoerue,
CONPANCEHHOE C ABNEHUIMU HCUZHU.
B.U. Bepnaockuii

[Tocnie paccMOTpPEHHSI CUCTEMBI B IIEJIOM NEPEXOJAT K aHAIU3Y €€
BHYTPEHHEH CTpPYKTyphbl. BHavane ycTaHaBiIMBaeTCs HepapXxus clia-
ramInX €€ BJIEMEHTOB. Jlamee pacCMaTpUBaKOT KaXIbld 3JIEMEHT U
BBIABJISIIOT XapakTep CBs3eH MeXIy HUMU. B umepapxuu 3JIeMEHTOB
omocdepbl HaMeJaeTCs CIeaYIoNIas MOCIEA0BaTEIHHOCTD.

XHMHYECKHE IJIEMEHThl — XUMHYEeCKHe CoOeJMHEeHUSI — BellecTBa
— €CTECTBECHHbIC TeJ1a

JlJisi mOHMMaHusl BHYTPEHHETO CTpoeHusi Ouocdepbl HaM JocTa-
TOYHO PACCMOTPETH YPOBEHb BEILECTBA U YPOBEHb €CTECTBEHHBIX TEI.

BemecrBa, ciaararwimue ouochepy

B.. Bepnaackuii mokasai, 4to B Onocdepe mpucyTCTBYET CEMb
TUIIOB BEIIECTBA, KOTOPBIEC PA3INYAIOTCS CBOUM MPOUCXOKICHHUEM.

Kocmuueckoe BemecTBO ¢ MoOMEHTa (OpMHpOBaAHUS HaIllei
IJIAHETHI CllaraeT €€ KaMeHHOE TeJI0. JTO BEIIECTBO 00pa30BaJIOCh B
YCIOBUSX, UYKJbIX HallEH IUIAHETE, U IMOCie €e 00pa30BaHUs IOIa-
naeT B Onocdepy B BUI€ KOCMUYECKOU MBUTM U METEOPUTOB. XUMUYE-
CKHI COCTaB MAHTUU 3€MJIM U KaMEHHBIX METEOPHUTOB MPAKTUUYECKU
OJINHAKOB.
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PannoakTuBHOE BelleCTBO, T.€. HAXOIAIIECECS B PAAUOAKTHBHOM
pacrniage. MimeHHO 3a cueT pacmaja paguoaKTUBHOTO BeliecTBa (op-
MUpPYETCs €CTeCTBEHHBIN (POH paauaiuu B onocdepe.

PaccesiHHbIe aTOMBbI, KOTOpPBHIE HEMPEPHIBHO CO3/IAIOTCSA IO
BIUSIHUEM KOCMHUYECKHX HU3JIyYCHUH, B BUAC OTACIBHBIX H30TOIOB.
MMy mpoHU3aHO BCE BEIIECTBO OMOChEpHI.

KocHoe BemiecTBO BO3HUKIO M3 KOCMHUYECKOTO BEIIECTBA MaH-
THU 3eMJIM B T€X 3€MHBIX mpolieccax (rayounHas auddepeHmuanus),
B KOTOPBIX KMBOE BEIIECTBO HE Y4aCTBOBAJIO.

/KuBoe BemecTBO — 3TO COBOKYMHOCTh BCEX >KMBBIX OpraHW3-
MOB. [Io CBOMM CBOMCTBaM OHO PE3KO OTJIIMYAETCS OT BCEX NPYTHX
TUIOB BemiecTBa 6uocdepsl. B nepByro odepear pazivdue MposBIIs-
€TCA B SIBIICHUSIX CUMMETpUU (CM. pazjien 6), co3gaBas HEMPOXOJH-
MYIO TpaHb MEXIy KOCHBIM U KHBBIM BeIIeCTBOM. BaxkHelIas oco-
OCHHOCTh JKMBOTO BEIIECTBA COCTOMT B TOM, YTO TOJBKO €My
NpuUCyld TpU mnpoiiecca. Peeynamopras Gynkyus — HEIPECTAHHO
YBEIIMUHUBAIOIICECS €ro BO3JACHCTBUE HA KOCHOE BEIIECTBO OMOChEpHI.
JKuBble opraHu3Mbl ¢ MOMEHTA CBOETO TMOABJICHUS HA HAIIEHW IUIAHETE
HE TOJBKO aJalTHPOBAIOCH K YCIOBHSAM, CYIIECTBOBABIINM B T€ Ja-
JIeKHe BpeMEHa Ha 3emMliie, HO U CTalli OKa3bIBaTh MOIIHOE BIUSHUE Ha
Cpedy CBOero cyiiecTBoBaHusl. OHU HE TOJBKO MPHUCIOCAOIUBATIUCH K
Cpele CBOEro CylIeCTBOBAHMS, HO U CTaJU MPUCIIOCA0INBATH €€ K Ce-
0e, U3MEHSISI M PEryJHUpysl BCE CYLIECTBEHHBIC Il ce0si mapaMeTphl
ouochepbl — GU3NUECKME U XMMUYECKUE XapPaKTEPUCTUKU KJIMMATa,
atMoc(epsl, TOYBBI, TOBEPXHOCTHBIX BOJ U MupoBoro okeana. Cou
peryisiTopabie QYHKIIUKM B Orocdepe )KMBOE BEIIECTBO OCYIIIECTBIISIET
Oylarojapsi M3MEHEHHUIO TOTOKOB OMOTCHOB (XUMHYECKUX BEIIECTB,
Y4acTBYIOIIUX B OMOT€OXMMHUYECKUX IMPOIECCax, JSKAIINX B OCHOBE
KU3ZHEACATEILHOCTH BCEX KUBBIX OPraHU3MOB). DTO MO3BOJIsIET 00eC-
NIEYMBATh BBICOKYIO TOYHOCThH PETYJIMPOBAHUS BCEX MapaMeTPOB OHO-
chepsrl. [ OCyIIECTBICHHUS TaKUX PETYISTOPHBIX (YHKIHHN JKHBOE
BEIIIECTBO JIOJDKHO 00J1aiaTh OMpEeICHHONW, BeCbMa CTaOWIIBHOM,
BHYTpPEHHEU CTPYKTYpoOil (pacmpenesneHueM oOIeld Macchl, TOTOKOB
SHEPTUM U OMOTEHOB IO TpyMIaM >KUBBIX OpraHu3MoB). ['eonoruue-
ckasi uctopusi 6mochepbl CBUIACTEIBCTBYET, YTO 3Ta CTAOMIBLHOCTH
BHYTPEHHEH CTPYKTYPBI JKMBOTO BEIIECTBA COXPAHSCTCS Ha MPOTSIKE-
HUW MHOTHUX JIECSTKOB M COTEH MWJUIMOHOB JieT. Korja sta crabuis-
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7. Buympennee cmpoenue ouocghepot

HOCTb HapyIIaeTcsl, TO MPOUCXOUT Kap/IMHAIbHAs MEPECTPOKa BCe
cucteMbl (Omocdepsl B 11€JI0M), Ha3BaHHas Oudypkamueit. I[Ipoyecc
seonroyuu (MMOCTOSTHHOE U PEe3KOE U3MEHEHHUE CaMMX JKUBBIX TEJT) MPHU-
CyIll TOJBKO XMBOMY BEIIECTBY. B 3BoIIOIIMM peanu3yeTcs OAUH U3
MPUHIUIIOB (KOHKYPEHIIHS), JIEKAITUX B OCHOBE OMOT€OXUMUYECKOTO
npouecca. Ero Bnepsbie nmoamernn T. Maneryc, a Y. JlapBuH renu-
aJbHO MCIIOJB30BaJl 3TY HAXOJKY MPU CO3JaHUU TEOPUU MPOUCXOXK-
JICHUS BUJIOB MYyTEM €CTECTBEHHOTO 0TOO0pa. Henpepuvisnas meppumo-
PUATIbHASL IKCNAHCUSL JHCUBO20 Beuyecmed, CTPEMIICHUE PaCIIUpPUTh
MoJI€ KU3HU. DTOMY CIOCOOCTBYIOT (PpakTalIbHBIE CTPYKTYpPhI, MPHU-
CyIIIME )KUBOMY BelllecTBY (cM. paszzaen 3). biaromaps stomy um 3ace-
JIEH HE TOJIbKO OKE€aH, HO M MOBEPXHOCTbH CYIIM, a TAKXKE OIPOMHBIC
MIPOCTPAHCTBA BHYTPHU 3€MHOM KoOpbl (moa3zemHas ouocdepa). Takoe
pacuupenue apeana ooutanus A.H. CeBepiioB paccmaTpuBai B Kaue-
CTBE€ OJTHOT'O M3 MPU3HAKOB OUOJOTUYECKOro Iporpecca.

BuorenHoe BemecTBo — 3TO BELIECTBO, KOTOPOE CO3/IAETCA U TIe-
pepabatbiBaeTcs *Ku3HBI0. [locne ero co3maHus KUBbIE OpraHU3MBbI B
HEM MaJio JiesiTenbHbl. K 3TOMy THITy BeliecTBa OTHOCHUTCS Topd, Ka-
MEHHBIN Yrojb, OpraHOT€HHBIE U3BECTHIKU, PAIUOISPUTHI.

buokocHoe BemecTBO CO3a€TCsl OJJHOBPEMEHHO >KUBBIMHU Opra-
HU3MaMH U KOCHBIMU Tiporieccamu. M ciaraercsa armocdepa, moutu
BCE OKECAHMYECKUE U JIPyTUe BOJbI OMOC(ephl, MoUBa, KOpa BHIBETPHU-
BaHMS, Ja M cama Omocdepa B ILIEJIOM SBISETCS OMOKOCHBIM €CTeCT-
BEHHBIM TEJIOM. XapaKTepHO, YTO B OMOKOCHOM BEILIECTBE, Onarogaps
Y4acCTHIO B €r0 CO3/IaHUU >KMBOTO BEIIECTBA, MOXKET U3MEHSTHCS U30-
TOMHBIN COCTAB XMMUYECKHUX 3JIEMEHTOB, [0 CPABHEHHUIO C COOTHOIIIE-
HUSIMU T€X € M30TOMOB B KOCHOM BEIIIECTBE.

Nrtak, pacCMOTpEHHBIE CEMb THIIOB BellecTBa OHOC(ephbl pa3iiu-
YAKOTCS TEOXUMUYECKOU UCTOPUEN aTOMOB, CIIAraroluX UX, MACCOU U
TOM POJIbIO0, KOTOPYIO OHU UTPatOT B buochepe. Kocnoe, buoxkocnoe u
OuozenHoe eeuwgecmea ClaratoT OCHOBHOM KapKac €CTECTBEHHBIX Tell
ouocdepbl, Ha UX OO MPUXOIUTCS HanOobias macca. Kuesoe ge-
uiecmeo B KaXbld TAHHBI MOMEHT I10 BECY COCTABJISIET BCETO JECs-
ThI€ JOJIM MPOIIEHTa OT o0mIel Macchl omocdeprl. Ho ero pomns upes-
BbIYaiiHO Benuka. [lpuw ero ydactum co3gaHbl OTPOMHBIE MacChl
OMOKOCHOTO M OMOTEHHOTO BEIIECTBa, CJIATarOlIUX OCHOBHYIO YacCTb
onocdepsl. ToNbKO XKMBOE BELIECTBO 00J1alaeT CIIOCOOHOCTHIO Tpe-
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BpallaTh JYUYUCTYIO SHEPIrUi0 COJHIIA (a B MoJ3eMHON Ouocdepe — u
JIpYTUe BUJBI SHEPTUH) B OMOT€OXUMUYECKYI0, KOHLIICHTPUPYS U CO3-
JaBasi 3arachl NPEBPATUMOUN SHEPIUU BIIPOK. ITO BEAET K YMEHbIIIE-
HUIO SHTpOINUU B Ouocdepe u 00yCIOBIMBAECT €€ HEOOPATUMYIO IBO-
aonuio. Paouoakmuenoe geuwjecmeo 1o CBOCH Macce 3HAYUTEIBHO
MEHBIIIE KUBOTO BemiecTBa. Ho 0OHO co3/maer TOT ecTeCTBeHHBIN (DOH
paguanuu B Ouocdepe, BapualMid KOTOPOro IMOPOXKIAAIOT HU3MEHYH-
BOCTbh JKMBOT'O BELIECTBA, MPEANOCHUIKY JJIsI IBOJIOLMU KUBBIX Opra-
HH3MOB, a B KOHEUHOM CUETE U BCeil Onocdepsl.

Hapsiny ¢ cembro Tunamu Beuectsa, B.M. BepHaackuit paznuyaer
U YeThIpe pa3HbIX (HOPMBI HAXOXKJICHHUS XUMUUYECKUX AJIIEMEHTOB, ye-
pe3 KOTOphI€ OHU MPOXOJST B TEYCHUE X0/1a BPEMEHHU U KOTOPHIE OII-
PENETSIOT UX UCTOPHIO.

1. l'opHble TTOPOJBI U MUHEPAJIBI, CPEd KOTOPBIX MPeoOIagaroT
CTOMKHE U HETOJIBUKHBIE MOJIEKYJIBl U KPUCTAJLIHI.

2. Marmel — BA3KME CMECU Ta30B U KUJKOCTEH, HaXOJAIINECs B
COCTOSIHUM MOJIBUYKHOW CMECHU JIUCCOLIMAIIMOHHBIX aTOMHBIX CUCTEM, B
KOTOPBIX OTCYTCTBYIOT U KPUCTAILIbI, U MOJIEKYJIBI.

3. PaccestHus 351€eMEHTOB, KOTJ]a OTJEIbHbBIC 3JIEMEHTBI HAXOIATCS
B CBOOOJIHOM COCTOSIHUH, OTJEJICHHBIMHU JAPYT OT Apyra. Bo3mokHO,
OHU TIPU ATOM SIBJISIIOTCSL B HEKOTOPBIX ClIy4dasX HOHU3UPOBAHHBIMU
WU TIOTEPSABIIMMHU YaCTh CBOUX BJIEKTPOHOB. DTO 0COOOE COCTOSTHUE
aTOMOB, OTBeuarollee ayurucror marepun M. @apaznes u Y. Kpokca.

4. )KuBoe BemECTBO, B KOTOPOM COCTOSIHUE ATOMOB HESCHO.
OdyeHb BEpOSITHO, YTO B )KUBOM OPraHU3ME, TOMUMO U30TOIOB, UTPAET
U3BECTHYIO POJIb CUMMETPHSI aTOMOB (CUMMETpPHUSI aTOMHBIX IOJEN).
DopMbl HAXOXKJICHUSI aTOMOB UTPAIOT B HEOJHOPOJHBIX PABHOBECHSX
Ty K€ pOJib, KaK JIPyru€ HE3aBUCUMBIE MEPEMEHHBIE — TEMIEPATYpa,
JaBJICHUE, XUMUYECKHUM COCTaB, (PU3MUECKOE COCTOSIHUE BEIIECTBA.

K sTum yeteipem dpopmam cienoBaio Obl 100aBUTH MATYIO — CMe-
CH ra3oB, o0pasyromux atMochepy.

EcTrecTrBeHHBIE Te1a Ouochepbl

DOTH ceMb THUIIOB BEIIECTBA, MOPO3Hb WJIM COBMECTHO, B Pa3HbIX
COOTHOIIICHUAX, 00Pa3yl0T MHOKECTBO €CTECTBEHHBIX TeJ Onocdepsi,

@ 116 R



7. Buympennee cmpoenue ouocghepot

KOTOpBIE B CBOIO OYEpPE/b MOTYT pAacCMaTpUBATHCS KaK pa3HbIC CHC-
TeMbI, 001afarone COOCTBEHHON HepapXxueld. ITU eCTeCTBEHHBIC Te-
Ja BeChbMa 3HAYUTEIBHO PA3IMYAIOTCI MEXIy COOOW Kak Mo pa3Me-
paM, CJIOKHOCTH CTPOEHUSI, TAK U MO TOUM POJIM, KOTOPYIO OHU UTPAIOT
B cTpoeHuu Ouocdeprl. B HacTosmiee BpeMs Hanbojiee XOpoIio u3y-
YeHbl €CTECTBEHHBIE Tena Ouocdepbl HHU3IIUX PAHTOB (MHUHEPABI,
TOpHBIE MOPOABI, (hOPMAIIMKM TOPHBIX MOPOJI, MOYBHI, JAHIIIAQPTHI,
pPa3IMYHBIE >KUBBIE OPraHU3MBI, 3KOCUCTEMBI U T.J.). DTO BEIHUKOE
MHOKE€CTBO €CTECTBEHHBIX Te€Jl HMCCJIEI0BAIOCh U MCCIEAYETCS OT-
JEIbHBIMU €CTECTBEHHBIMU JUCIUIIMHAMU (MUHEpAJIOTUEN, METPo-
rpaduei, JUTOJIOTHEH, MOYBOBEICHHEM, OWOJOTHEH, JKOJIOTHEH H
MHOTHUMHM JApYTruMu). Takoil HHTEpeC K €CTECTBEHHBIM TeJlaM HU3IIIETO
paHra oobsicHseTcss mpocTo. M3yyaTh UX Bcerja mpoile, o cpaBHe-
HUIO ¢ 0oJiee CIIOKHOYCTPOCHHBIMU TEJaMHU BBICIIMX PAHTOB Hepap-
XU, a PEe3yJbTaThl TAKUX Y3KOCIEIHAIbHBIX HCCIICIOBAaHUM BCETra
noBbIAIU 3PHEKTUBHOCTh MNPAKTUYECKOW JCATEIBHOCTH JIIOJIeH
(MMenY MPaKTUYECKOE 3HAUYCHUE).

[Ipy U3y4eHUU CIIOKHBIX CUCTEM, KOTOPHIM CBOMCTBEHHO HUEpap-
XUYECKOE CTPOEHHUE, IEIU U 3aJa4d BCErJa CTaBsITCS CBEPXY BHU3.
Nmenno tak B 20-e rogel XX cronerus noctynuwi B.U. Bepraackui,
MIOCTABUB II€JIb. “‘OMUCATh I€OJOTMYECKUE MPOSBICHUS KU3HU, HaTh
KapTHHY COBEPIIAIOIIETOCS BOKPYT HAc miaHeTHoro nporecca’ (1960,
c. 7). JIBu>keHUE K€ K MOCTABJICHHOM 1LI€JIM BCErJa MPOUCXOIUT CHU3Y
BBEPX: IIPH 1IeJICHANIPABICHHOM CHUHTE3¢ (0000IICHNN) SMITUPUIECKUX
JAHHBIX O €CTECTBEHHBIX TeNax Oojee HU3KUX paHroB. Korja He xBa-
TaeT HUMEIOLIUXCS SMIMPUYECKUX JaHHBIX, YTOOBI PEUIUThH 3ajady,
MIOCTaBJICHHYIO CBEPXY, TO, UCXOJs W3 HEE, CTaBsT CIelMaIbHbIEC HUC-
CJI€AOBAHMUS JJIsl IOJTYUYEHUS] HEJIOCTAIOIIUX JaHHBIX.

Eciun BHuUMarenbHO mpounTath padoTel B.M. Bepnaackoro 1o
ounocdepe, TO Mbl YBUJIUM, KaK B HUX OOK 0 OOK HJIET AMIIUPUUECKOE
0000IIIEHUE YK€ UMEIOIIUXCA Ha TO BpeMsl JaHHBIX M MOCTAHOBKA HE
IIPOCTO HOBBIX 337a4, a ONPEACIICHUE HOBBIX HAIPABICHUN HAYYHBIX
UCCIICIOBAHUM, TPU3BAHHBIX 3aIIOJIHUTH “‘O€Jible TSATHA B HAIIIMX 3HA-
HUSX 0 OMocdepe, yCTAaHOBIICHHBIE MPHU LIeJICHATIPABICHHOM CUHTE3E.

N3 cka3aHHOrO BUIHO, HACKOJBKO CIIOKEH IIE€JICHANPABICHHBIN
CHUHTE3 HaIllUX 3HAHUM O €CTECTBEHHBIX TejlaXx Ouoc(ephl BBICIIMX
panroB. Pa6oter B.. Bepuanckoro 20 — 40-x rogoB XX cToerwus,
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CBSI3aHHBbIE ¢ OMOCHEpPHONW TEMATHKOW, CTUMYJIUPOBAIA HHTEpPEC K
nogo6HOMy poay cuHTe3a. Bo BTopoi momoBmHe XX Beka OBICTPO
pacTeT 4uciao o0oO0maImMX padoT, Kak 00 OTACIbHBIX OMOCHEpPHBIX
mporeccax, Tak U o0 Owochepe B neaom. OO030p uX JAaH
0.1. Komunnckum (1990).

K ecrtecTBeHHBIM TellaM TJ100QIBHON Pa3MEPHOCTH OTHOCSITCS:
4acTh aTMoc(ephl, pacloIOKEHHAs HUXKE 030HOBOTO €J10s1, MUpPOBOi
OKeaH, Ha3zeMHas JnaHmamadTHas 000J04YKa, pacIpOCTpaHEHHas Ha
KOHTUHEHTaX M OCTpOBax, W JUTOocdepa A0 TyOuH 8§ KM. DTa 4acTh
auToc(epsl BKIIOYAET CIOM OCAJOYHBIX MOPOJI, a TaKkKE€ 4acTh rpa-
HUTHOTO M 0a3aJIbTOBOTO CJOsl. DTH Teja HE SIBIAIOTCA YEeM-TO 3a-
CTBIBIIUM U HeM3MeHHbIM. Kaxkoe U3 HUX HENpPEephIBHO KaK-TO Mpe-
oOpa3zyercs. DTu npeoOpa3oBaHMsl Mbl BOCIIPMHUMAaEM KaK MPOIECCHI,
npoucxojsiue B HuX. B 6uocdepe, B nepBom npuOIUKEHUU, pa3Iu-
YaloT ISITh OCHOBHBIX THUIIOB IMPOIECCOB: T'€OJOTMYECKUE, reodusnye-
CKHE, OUOJOTMYECKHE, MEOXUMUUYECKUE W OMOT€OXMMHUYECKHE. ITU
THUIBI TTPOIIECCOB PA3JIMYAIOTCS, MPEKIE BCETO, XapaKTEPOM B3aUMO-
JNEUCTBYIOIIMX B HUX DJIEMEHTOB, a TAK)K€ CBOMMU ITPOCTPAHCTBEHHO-
BpEMEHHbIMU TlapaMeTpamu. HekoTopbele M3 HHUX OPUCYIIH TOIBKO
OJIHOMY €CTE€CTBEHHOMY TeJy IJ100albHON pa3MepHOCTH. [pyrue ox-
BaTBIBAIOT HECKOJIBKO Tel. [1oaTOMY Mpu onmMcaHUM TE PaCCMOTPEHBI
TOJIBKO T€ MPOLECCHI, KOTOPbIE CBOMCTBEHHBI TOJBKO €MY, a BBIXOJS-
IIMM 32 €T0 IPEeIeIibl OCBAILIEH CIEeINaTbHBIN pa3el.

BHyTpeHHEe CTpOeHHE KaXJA0r0 U3 3THUX €CTECTBEHHBIX TEJ TJIO-
OaJIbHON Pa3MEPHOCTH PACCMATPUBACTCS B CHEIUAIBHBIX JUCIUATLIIH-
Hax (yueHue 00 atMocdepe, yueHue o ruapocdepe, JanamadpToBeae-
HHEe, W B TaKuUX TCOJIOTUYECKUX HayKaX, KaKk MHHEpajorus,
nerporpadusi, TUTOIOTHs, TeKTOHUKA). Hac ke Oylier MHTepecoBaTh
HECKOJIbko nHoe. Kakne 0cCOOEHHOCTH MMEET KaXK/10€ U3 3THX €CTECT-
BEHHBIX TeJ I1o0abHOM pazMepHocTH? Kak U3 UX MpoCTpaHCTBEHHO-
r0 COCEICTBA BO3HUKAKOT B3aUMOJACUCTBUS? B uemM OHM BbIpakaroTcs?
KakoB BKJIag Ka)XJ10ro U3 HUX B OMoc(epHbIe TPOIecChl?
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Jumocgepa

Pa3mep. MoOIIIHOCTH CJI0SI 0CaI0YHBIX TOPHBIX IMOPOJI KOIEOIeTC s
ot 0 710 16 KM, MOIITHOCTH TPAHUTHOTO CJI0s OT 24 — 26 KM (Ha KOHTH-
HeHTax) 110 0 (B okeanax). [loaTomy B HMXKHee Tesno ouochepsl (JiUTo-
chepy) B pa3HBIX €€ YacTSIX BXOAAT BCE TPH CJIosl 3eMHOM Kopbl. OHa
OTJIeTIsIeT OCTaJIbHbIE Tesla Ouocdepbl OT BHYTPEHHUX YACTEHl IiaHe-
ThI, SIBJISIICH TEM CyOCTpaTOM, Ha KOTOPOM OHHU PacIoiararoTcs.

CocraB. Jlutocdepy crmararoT Bce THIIBI BEIIECTB, IPHUCYITUX
ouocdepe, HO IBHO MpeobI1aiatoT KOCHOE U OMOKOCHOE, 0COOEHHO €C-
JM paccMaTpuBaTh TPAaHUTHBIA CIIOM Kak cieabl ObUIBIX Ouocdep.
’KuBoe BemecTBO B 3TOM Teje Ouocdepsl MPeCTaBICHO HCKIIOUU-
TEJIBHO TEPMOPUIBHBIMU MUKPOOPTaHU3MaMHU, O 3HAUUTEIHHOU Macce
KOTOPBIX MBI CYyJMM II0 pe3yibTaTaM HUX KU3HEACATEILHOCTH B BHUJC
3aJie’Kel B 3eMHOM KOpe ra3000pa3HbIX U KUJIKHUX YTIIEBOIOPOIOB.

I'naBHelimmue nponeccel. Jlutochepe cBoiicTBEHEH 0COOBINM Ha-
00p eeonocuueckux u eeoxumuueckux npoyeccos (cMm. Huxe). Bemy-
UM CPEeIM HUX, TO-BUAUMOMY, CIEIyeT CUUTATh TITyOUHHYIO HH-
dbepeHIMalMI0 BelIeCTBA MAHTUM IUIaHEThl. VIMEHHO ¢ 3TuM
IIPOLIECCOM CBSI3aHbl BCe ocTaibHbie. K nurocdepe npuypodeHo mo-
CJIEIHEE 3BE€HO OOJIBIIIOrO0 KPYrOBOPOTa COJHEYHOM SHEPrUu (CM. pas-
nen 5). ImeHHo B HeM mpu MeTamopdu3Me U MEeperiaBIeHUH oca-
JOYHBIX  TOPOJ  BBICBOOOXKIAETCS  3HAYUTEIHHOE  KOJUYECTBO
3aKOHCEPBUPOBAHHOW COJIHEUHOW HHEPTUM, TMOMOJHIS IHEPTreTUKY
IIyOMHHBIX TIporieccoB. JIuTocdepe mpucylni U CBOeoOpa3HbIM Ouo-
2eoxumMuyecKull npoyecc, B KOTOpOM y4acTBYIOT TEPMO(]HUIbHbIE MUK-
POOpPraHU3MbI, MPOAYKTOM >KU3HEIEATCIBHOCTU KOTOPBIX SIBIISIOTCS
MecTopoxkeHus: HeTu U raza B ee Heapax. C mpeoOpa3zoBaHUIMU,
UAYIIUMH B TIyOWMHE JUTOCHEpHI, CBSI3aHBl U BO3HUKAIOIIME B HEM
TEKTOHUYECKHE JBIKCHHS, KOTOPbIE MPUBOAAT K OMYCKaHMSIM, TOJ-
HATUSIM WIM K TOPU3OHTAIBHOMY MEPEMEIICHUIO OTIEIbHBIX Yy4acT-
KOB 3€MHOM KOpBbI, CO3/1aBas MEPBUYHBIN TEKTOHUYECKHUI penibed. B
pe3yabTaTe MEHSETCS TPOCTPAHCTBEHHOE pacIpeeIiCHUE CYIIN U MO-
ps Ha 3eMHOM TIOBEPXHOCTH, BBIPACTAIOT Ha3e€MHBIE M TIOJIBOJIHBIC
xpeOThl, Bce 3TO BimMseT Ha XapakTep HHUPKYJISIUH BO3IYIIHBIX U
BOJHBIX Macc.
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Nrak, nutochepa urpaetr BaxkHyr OuochepHyro pojb. OHa TOT
0a3nc, Ha KOTOPOM PacIiojIararoTcsl BCe OCTaIbHBIC €CTECTBCHHBIC TE-
Ja, W HCTOYHUK BCEX XHMHUYCCKHX DJIEMCHTOB, YYacCTBYIOIIUX B
ctpoeHnn omocdepnl. B Heapax mutocdepbl 3apokaar0TCsS Te0JIOrHt-
YeCKHue MPOIEeCChl, KOTOPHIC, TaK WM WHAYE, BIUSIOT Ha XOJ Pa3BUTHUS
BCeil Omocdepsl.

Ammocgepa

Pasmepbl. B 310 ectecTBeHHOE Teno Ouocdepnl, pacmoiiararo-
HIeecsi HEMPEPHIBHBIM CIIOEM TI0 €€ nepudepun, BXOAUT TOIbKO HUXK-
Hssl 4acTh aTMocdepbl 3eMiu (IO 030HOBOTO CJIOS, JIEkKAIIEr0 Ha BhI-
corax 10 — 50 km). Ho B 3TOM HWXKHEeM cioe aTMocdepsl
cocpenoroyeHo 87,5% ee Macchl.

CocraB. Bcs atmocdepa B OCHOBHOM CJIOKEHA Ta3000pa3HbIM
OMOKOCHBIM BenlecTBOM. KonudecTBa »KHMBOrO BEIECTBA IO CpaBHE-
HUIO C Ta3aMU OYE€Hb HEMHOTO, U OHO COCPEIOTOYECHO y MOBEPXHOCTHU
3emnu. B cocraBe armMocdepHOro BeniecTBa BBIACISAIOT JABE T'PYIIIbI
KOMIIOHEHTOB (ITOCTOSIHHBbIE W TiepeMeHHbIe). K MoCTOsIHHBIM OTHO-
CSITCA Ta3bl, BCTPEUAIOIIHUECS TTOYTH BCETJa B OJMHAKOBBIX MPOIEHT-

HBIX COOTHOIIICHUAX (Tadu. 7.1).
Ta6muma 7.1

I'nagnvie nocmosannvle Komnonenmul ammochepuvl 3emnu
(mo M.M. Epmomnaey, 1975)

I'a3 Coaep:xanne,%

Bec O0nem
Aot 75,53 78,09
Kucsiopon 23,14 20,95
Aprou 1,28 0,93
CO, 0,05 0,03
Heon 1,8-10° < 0,001
Kpunron 1,0-10™ < 0,001
Kcenon 8,0-10°° < 0,001
Tenii 5,24-10™ < 0,001
Boxopon 5,0-107° < 0,001
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K nepeMeHHBIM KOMIIOHEHTAM IPUHAJICKAT T€ Ta3bl, COJCpKa-
HHE KOTOPBIX OT MECTa K MECTY MEHSETCS B IITUPOKUX Mpeenax (B 3a-
BUCHMOCTH OT TeMIIEpaTyphl, OJIM30CTH MOPSI, TEXHOTCHHOM JIesTelb-
HOCTH M psAma Apyrux ¢akTopoB). K UX 4uCiIy OTHOCHTCS B MEPBYIO
ouepeqb napooopasnas 600a, COJEpkaHue KOTOPOM B 3aBUCHMOCTH
oT Temnepatypbl MeHsiercs ot 0,025 no 80,61 r/kr. Jlanee uayT KoMm-
MIOHEHTHI, MOJHSATHIE C MOBEPXHOCTH 3€MJM M MOCTEIICHHO Ha Hee
OCaXIAIOIINECS: Nbllb, IOCTYUBIIAS B pe3yjbTaTe Oyph U yparaHon
(3a OJIHYy YEpHYIO MbUIBHYIO OYpHO MOKET OBITh IIOJHATO IOPsIKa
1,5 107 2 MOYBHI), a TAK)KE IMbLJIb, BEHIOPOIICHHAS XUMUUYECKUMHU U ME-
TAJUTypPTUUYECKUMU TPEANPUATUIMU;, caxca (B COBPEMEHHBIX IMpO-
MBIIIUIEHHBIX TOpoJiax Beimaaaer a0 1,35 KI/M” CaXH B ron). Byaka-
HUYecKuil nenejl, Pa3HOCHUMBIM II0 BCEMY 3€MHOMY IIapy.
Kocmuueckaa nwvines, noctynaromias B ouochepy u3z Kocmoca u mo-
CTEMEHHO OCAXKJIAIOMIAsCsl HA TOBEPXHOCTh 3eMJid (B CPETHEM €€ BbI-
magaer 2,56'% 2 exeroaHo). Ilvtne om mepmosadepHvIX 63DPble0s
(Tonpko B meproz ¢ 1948 mo 1955 rr. moctymmno okomno 6,5-10" 2 pa-
JIMOTEHHOW TIBUIN, COJEPKAIICH Sr90). Mopckaa conw, kOTOpas Mora-
naeT B atMocepy ¢ OpbI3raMu MOPCKOM BOABI (BHOCHMBIC TaKHUM
CIIOCOOOM COJIM MO KOJIMYECTBY COMOCTABUMBI C MTOCTYILJIEHUEM COJIeH
B OK€aH C PEYHBIMM BOJIaMH ).

/Kueoe eeutecmeo B armocdepe He 00pa3yeT CIUIONIHON TIJICHKH,
a TPEJCTaBJICHO B OCHOBHOM PAaCCEIHHBIMH MHMKPOOPTaHU3MaMU,
“ruraBaromiuMu’’ B Bo3ayxe. KonmuecTBO ux ¢ BBICOTOM PE3KO COKpa-
maercsi. Tak, eClM B MPU3EMHBIX CIIOSX B | CM° MOXET COEP/KATBCS
o 11 000 6akrepuit u 10 2 000 rpubkoB, To Ha BeicoTe 3,0 — 3,5 KM
BCTpeyaercs B 1 cM’ Beero ot 4 10 11 MUKPOOpPraHu3moB. 110 Bo3nyxy
MOKET Pa3HOCUTHCS MbUIbI[A PACTCHUM, a TAKKE COBEPIIAIOT Iepelie-
Thl HACEKOMbIC W MTHUILIBl. DTU TEpeseThl, 0OCOOCHHO MTHII, YIJIUHSIIOT
IyTH MUTpAlUM XUMHUYECKHUX 3JeMEHTOB. IITHIIBI B U3BECTHOM poOJie
ABJISIFOTCSl AHTHUIIOJIAMU PEK: OHM IEPEHOCAT BEIIECTBA C MOpPEU H
OKeaHa Ha KOHTUHEHTHI.

I'naBHelimue mpouecchbl, CBONCTBEHHBIE aTMOC(hEpPE, OTHOCITCS
K Te0U3UYECKUM U reoxuMuueckuMm. K BaxkHeHIInM reou3ndecKum
npolieccaM OTHOCUTCSI HUPKYJSLIUS aTMOocephl (CM. HUKE), a K Ieo-
XUMUYECKUM 00pa3o6anue 030Ha W3 MOJIEKYJl KHUCIOpOJa MPU BO3-
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JNEUCTBUU HA HUX YIbTPa(HUOJIETOBBIX Jyuen (hoToxuMuueckas peak-
1us). O30HOBBIN dKpaH MPEACTaBIseT COOON pe3ysbTaT JAUHAMUYe-
CKOT'0 paBHOBECHs 00pa30BaHUs U pa3pylieHus: o3oHa. Korjga ropopsr
O pa3pylLICHUU 030HOBOTO CJIOS MOJi BO3JACHCTBUEM TEXHOTE€HHBIX BBI-
OpocoB B atMochepy GpeoOHOB B APYTHUX BEIISCTB, TO UMEETCS B BUAY
CABUT 3TOTr0 MOJBMXKHOI'O PaBHOBECHUS B CTOPOHY Oojiee OBICTPOTO
pa3pylLIeHUsT MOJIEKYJI 030HA IO CPABHEHUIO C €ro co3gaHueM. Kpome
TOTO, B aTMoc(epe mpHu rpo3ax B pe3ysbTaTe dICKTPUUECKUX pa3ps-
0B MOJHHH 00pasyrorcs uonst NO; u NH, . DTOT «IIOCTOSIHHBIH Hc-
TOYHUK HUTPATHOU (hOpPMBI a30Ta MOKA OCTAETCS 3a MpejiesiaMu BHU-
MaHHS T€0JIOTOB, TEOXMMHUKOB, IOYBOBEJOB U arpOXUMHUKOB. [loka He
OIICHEHA POJIb aTMOC(EPHOTO a30Ta HU B IMPOIECCAX BBHIBETPUBAHUS
TOPHBIX TOPOJI, HU B MOYBOOOPA30BATEIHLHOM IPOIECCE, HU B IMUTA-
TeapHOM Oanance pactenuit» (bratos, 1985, c. 70). Ha 3emHom miape
exerogHo npoucxoaut okosio 70 000 rpo3, ¢ YUCIOM MOJIHUN TTOPS/I-
Ka 2,5 MWUIHOHOB. B pe3ynbrare B rox Ha | KM~ BBITIAgaer ot 1,5 T.
(ymepeHHble IHUPOTHI) 10 3,5 — 7 T (HU3KKE MIKUPOTHI) a30THON KUCIIO-
Thl (braroB, 1985). Beinapmias BMecTe ¢ KaljIssMHU JOXK/Is a30THAs KH-
CJI0Ta BCTYINAE€T B OOMEHHBIC PEaKIMU C TBEPABIMU MUHEPAIbHBIMU
JacTHIIAaMHU TIOYBBI M TEPEBOAUT NUTATENbHBIE BemecTBa ((ocdop,
KaJIMM, KaJIbIUA U Jp.) U3 HEJOCTYITHOI'O COCTOSIHUSI (TIOJIEBBIE IIIMAa-
Thl) B JIETKOPACTBOPUMBIE (POPMBI, UCIOIb3YEMbIE PACTECHUSIMU IS
MATAHUSL.

Ntak, atmMocepe CBONCTBEHHO pa3zHOOOpa3zve (PU3UYECKUX CO-
CTOSIHUM Clararommx ee OMOKOCHBIX KOMIIOHEHTOB, HEOOBIYHOCTh MO-
JEKYJIAPHBIX PEAKIMH, HEMMOCPEACTBEHHOE B3aUMOJIEVICTBHE ATOMOB C
ayuuctoit sHeprueit ConHia. ATMocdepa chirpaja HEMayI0 poJib B
pacIIUPEHUU MOJIsSl XKU3HU. Tak, HAIMYME O30HOBOTO CJIOSI CO3/ajio
YCJIOBUS ISl pa3BUTHSI HA3€MHBIX OPraHW3MOB, a OOJIbIIAs MTOBHK-
HOCTb BO3JYIIIHBIX MAacC B COUYETAaHUHU C HAIMYUEM B HUX MApPOB BOJIbI
MpUBeEJIa K MepepacupeiesiCHUIO TeIjia U Biaru B ouocdepe, odecrie-
YUB ONTUMAJbHBIE IS )KU3HU NTapAMETPhl 3TOW HOBOM HA3€MHOU Cpe-
bl OOUTAHUS.
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Mupoeou okean

Pa3mepsbl. MupoBO# OKEaH SIBISETCA OJHUM U3 CaMbIX KPYIHBIX
€CTECTBEHHBIX Tesl Ouocdepsl. OH 3anumaer 71% muomaau noeepx-
HocTH 3emun (361 MJIH. KB. KM), er0 00beM paBeH 1,37'1018M3 , Cpe/l-
Hssl T1yOrHa okoJio 4 kM. B HeM cocpenoroueHo 59,8% Bceil BOJbI,
Haxops1ercs B ouocdepe (Tadi. 7.2).

CocrtaB. Mopckas BoJia IpeCcTaBiIsieT cO00M Teo, CI0KEHHOE B
OCHOBHOM OHMOKOCHBIM BEIIIECTBOM, KOTOpOE TMpPEACTaBIsET COOOM
MIEPBUYHYIO Cpedy OOMTaHUs KMBOTO BemecTBa. Kpome Toro, B okea-
HUYECKUX BOJaX MNPHUCYTCTBYET paJUOAKTHBHOE BEILECTBO, MOCTY-
MUBINEE C CyIH W W3 JuTocepsl. B HE3HAYNTETHPHOM KOJIMYECTBE
€CTh TAKK€ KOCMHYECKOE BEIIECTBO, MOMAJAIONICE B OKCAHUYECKHUE
BOJIbI U3 atMocdepbl, a TakKe KOCHOE BEIECTBO, MOCTYIMHBIIEE W3
auTocdepsl IpH MOABOIHON BYJIKAHUICCKOW AEATEIIHHOCTH M CHECCH-
HOE C CYIIIN.

Tabmuna 7.2
Pacnpeoenenue 600vt ¢ buocgepe
U UHMEHCUBHOCMDb ee 00MeNa
(mo nanasiMm M.M. EpMonaeBa, 1975)
EcrecTBeHHBIE Dopmbl Macca Boabl | HHTEHCHUBHOCTD
TeJa HAXO0KIeHUS BOAbI 10* 2 o0MeHa, roabl
ounocdepsl
MupoBoii okean | OkeaHbl U MOpPS 1374,613 3000
AtMmocdepa [Tapbl BoApl B aTMoO-
chepe 0,014 0,027
JlannmadtHas Jleqnuku 0,22 8600
cdepa Ozepa 0,23 10
Boxael B peunbix pyc-
Jax 0,001 0,032
ITouBennas Bnara 0,082 1,0
ITop3emHbIC BOJBI UH-
TEHCHBHOI'O OOMEHa 4,0 330
JIutocdepa [Ton3emHble BOJBI 3a-
MeJUIEHHOro ooMeHa | 56,0 5000
du3udyecku U XHUMHU-
yecku cBsa3aHHas Boja | 700,0 10°—10°
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KOHTUHEHTAJIbHOU
KOPBI (rpaHUTHBIMI
CJIOM)

DOU3NYECKU M XUMMU-
YECKH CBsI3aHHAs BOJIa
OKEAaHWYECKON  KOPbI
(6azanpToBHIH cioil) | 140,0 10°—10°

Bcero 2296,94

B ToM umcie BoOmHI,
aKTUBHO  y4acCTBYIO-
med B OuocdepHbIX
mpoueccax 1456,96

Kusoe BemecTBo 3apoamiocs B MupoBom okeane. M3 Hero ono
HA4yajo CBOIO AKCITAHCHUIO Ha CYIIy U B TIyOb 3eMHON KOpBI. JKuBBIC
OpraHu3Mbl B OK€aHE pacIpeaciieHbl BECbMa HEPABHOMEPHO, OHHU 00-
pa3yloT B HEM IUICHKHU U crymieHus. OObIYHO OHU MPUYPOUYEHBI K 00-
JACTAM, KOTOPBIE JOCTUTAET COJHEYHAsl DHEPrusl U rJe €CTh JOCTa-
TOYHBIN 3arac OMOTreHHbIX 3J1E€MEHTOB. [lepBas mieHka, MIaHKTOHHAA,
pacrnoJiaraeTcsi Ha IOBEPXHOCTH OK€aHa /10 TTyOMH HECKOJIBKO JECsT-
KOB METPOB, BTOpas (JOHHAs) MPUYPOUEHA KO JTHY, OCOOCHHO Ha MeJl-
KOBO/JIbSIX, KyJla IIPOHUKAET COJHEYHBbIA CBET. Ha OKkeaHMYEeCKOM JHE,
B IIOJIHOM MpPAKE, TOXKE IPUCYTCTBYET KUBOE BemecTBO. Ho Tam mm
UCIIOJIb3YyEeTCA HE POTOCUHTES, & XEMUCUHTE3.

B okeane OnomMacca u NpOAYKTUBHOCTh BOJHBIX (POPM OrpaHUYH-
BajlaCh (PUBHKO-XMMHUYECKUMH CBOMCTBaMU THApPOChEpbl, perysu-
pyromumu coaepxkanne CO, B Bojie. ITO OrpaHUYCHUE HE MO3BOJISICT
JOCTUTHYTh 3HAYUTEIBHOTO YBEJIWYEHUSI OMOMACCHl PACTUTEILHOCTH.
JInst CHATHS 3TOTO OrPpaHUYEHHUS )KUBOMY BEIIECTBY MPUIILIOCH BBIUTH
Ha CYIIY U OCBOUTH €€, paCIIMPHUB TEM CaMbIM 30HY *U3HU. IMEHHO ¢
pa3pelIeHUEM 3TOTO MPOTUBOPEUUSl CBA3aHA HEOOPATUMOCTh HBOJIIO-
LIHOHHOT'0 IIpoLECCa.

B okeaHe ecTh HECKOJBKO CTyIIEHUHN )KMBOTO BemiecTBa. OQHO U3
HUX MPUYPOYEHO K KOHTAKTHOM 30HE CylIM M MOps (Kak Ha Iieibde
KOHTHHEHTOB, TaKk M y OEperoB ocTpoBOB). B Hee ¢ cymm mocTymnaer
OOJbIIOE KOJMYECTBO OPraHUYECKUX BellecTB. BTopoll Tum crymie-
HUW — 3TO IUIABYy4YME€ MAaCChl BOJOPOCIEN B OTKPBITOM OKE€aHe (caprac-
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COBbIE cryuieHus). TpeTudl TUN CrylieHUHd NPUYpOYEH K 30HAM ar-
BEJUJIMHIA, TJI€ K MMOBEPXHOCTH OKE€aHa MOJHUMAIOTCS XOJIOJHBIE TIy-
OMHHBIC BOJIbI, OOraThie OMOTEHHBIMU dJIeMeHTaMu. BHe 3TuX cryiie-
HUI OKEAaHWYECKUE MPOCTOPbl HAIIOMHUHAIOT NYCTBIHIO. B 1enom
IJIOTHOCTh KMBOT'O BEHIECTBA, NpUMEPHO B 30 pa3 MEHbIIE MO CPaB-
HeHwuto ¢ JanamadTHol chepoit (Bunorpamaos, 1967),

N3BeCTHO, YTO B MOPCKUX BOJIaX B HUUYTOXKHBIX KOHIIEHTPAIUAX
MPUCYTCTBYIOT TIOYTH BCE AJ€MEHTHI TaOnuibl Menpaeneena. JKuBbie
OpraHu3Mbl OKeaHa 001aJal0T CIOCOOHOCTBIO M3BJIEKATh U3 MOPCKOMU
BOJIbI U KOHIICHTPUPOBATH B CBOEM TEJI€ OTJICJbHBIE JIEMEHTHI, MO-
BbIasa ux conaepxkanue 10 10 000 pa3. K Takum 3neMeHTaM OTHOCSIT-
Csl 0], MHOTHE TSDKEJIble METaJUIbl, 30JI0TO U T. 1.

I'naBueiimue npoueccbl. OKeaHy MPUCYIIXM BCE THUIIBI MPOIEC-
COB, CBOMCTBEHHBIX Onocepe. B Hem Hapsmy ¢ aTMocdepoit coBep-
Ial0TCsl BakHelume st onocdepbl reoPpu3ndeckue mpoiecchl (CM.
HIKE). B HUX OKeaH B CHJTy CBOMX OTPOMHBIX Pa3MEpOB BBITIOIHSET
pOJIb BECbMa WHEPIIMOHHON CHUCTEMBI, CTJIAKMBAIOIIEH TeMIleparyp-
HbI€ KOJIEOaHHsI Ha TTOBEPXHOCTH 3e€MJIM. JTO UMEET MEPBOCTEIIEHHOE
3HAYEHUE JISl PacCHpeeCHUs] B Pa3IUUHbIX YacTsIX Onocdepbl TakKux
apaMeTPOB MOJISI )KU3HU, KaK TEMIEPATypa U KOJIUYECTBO BJIATH.

MupoBoii OkeaH SIBJISETCS HadaJdbHBIM 3BEHOM OTPOMHOTO BHEIII-
HEro KpPyroBopoTa BOJbI Ha 3€eMHOW MOBEpXHOCTH. IMEeHHO ucnaps-
ACh C OK€aHa, BOJIA MEPEHOCUTCS HA KOHTUHEHTHI. He MEHbIIyI0 pOIib
MUPOBOM OKEaH WUrpaeT U B MEPEHOCE TeIia, MOCKOJbKY BCSI OKEaHH-
yecKasl TONIAa HAXOAUTCS B MOCTOSSHHOM JBHXKEHUU IO TIpU4YuHe Pu-
3UYECKOr0 Pa3Inyusl CIararllnxX €€ BOJIHBIX Macc. [0 moJIOBUHBI Te-
Iia MEXIy pa3sHbIMU 4acTsIMU Ouocdepbl NMEPEHOCUTCS MOPCKUMU
TeUEHUSIMHU (Jpyras MOJOBUHA — BO3AYIIHBIMH). Takoe ydacThe okea-
Ha B OOMEHE TeIia U BJIaru MPeJoNpeiesiseT €ro 3HaYuTeIbHYI0 KITU-
MaTooOpasyronlyto posb. Hanbonee Harnsansii npumep — ['onbdcer-
pUM, pOJIb KOTOpOro B popmupoBannu kinmata EBponsl orpomua. He
MEHEE BaKHbI TCOXMMHUYECKHE U OMOTEOXUMUYECKHUE MPOIECCHI, MPO-
TeKarome B HeM. MUpOBOI OKeaH ABISETCS MOCICIHUM 3BEHOM (KO-
HEYHBIM BOJOEMOM CTOKa) B TJIOOAJIBLHOM IPOIIECCE OCATOYHON aud-
dbepenmnuanum BemiecTBa. IMeHHO B HeM 00pa3yeTcs OCHOBHAsl Macca
OCaJ0YHBIX TOPHBIX IMOPOJ, KOTOphIE B JajbHEHIEM, IOCe Mepe-
IJIaBKU B HEJpax 3eMJIM, 00pa3yrOT rpaHUTHOE OCHOBAHUE KOHTHUHEH-
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TOB. OKeaH B 3HAYUTEIBHOU CTEICHU PEryJIMpyeT ra3oo0MeH B OHo-
chepe, ocoOeHHO YTIIEKHCIOTH. KpoMe Toro, B okeaHe HaOJt0gaeTCs,
C OJTHOM CTOPOHBI, TPAaHMO3HbBIN MPOIIECC MEPEHOCA YIIIEKUCIOTHI U3
BBICOKHUX IIUPOT B HU3KHE, a C JPyrod — emie OoJiee rpaHIuO3HbIN
npouiecc ucuepnanusi CO, u3 atmochepbl U BOJAHBIX Macc U €e Tepe-
BOJI B TBEp/bIC 0cajKu (KapOOHATHI), KOTOPBIC 3aXOPOHSIIOTCS HA JTHE
okeana. Bpems mpeoOsiBanusi CO, B aTMocdepe COCTaBISET OKOJO
5 net, a cpeaHee Bpems gocTkeHus arMmocdepHoit CO, mpuIOHHBIX
cinoeB okeaHa — ot 200 mo 2000 snet. O MacmTabHOCTH 3TUX MPOILIEC-
COB CBHJICTCIILCTBYET pacIpeeicHUe yriiepoaa MEXIy OTACIbHBIMU
yacTtamu onocdepsr (Tadm. 7.3).

Ecnu npuHATE BO BHUMaHWE BCE Ta3bl, pACTBOPEHHBIC B OKCaHU-
yeckoil Bojie (BMecTe ¢ CO,), TO OKaXKETCs, 4YTO UX 00BEM B TPHU pa3a
oonblie 00bema BOJbI okeaHa. [Ipu paBHOBecuU ra3oB aTMOCGheEpHI C
OKEaHWYECKOW BOJIOM pacTBOpsIETCS HEOOJIbIIas 4acTh Ta30B aTMoO-
chepnr okosio (0.5% He, Ar, N,, O, u 10 3 — 4% Xe). UckiroueHue
coctaBisier CO, (Tabdn. 7.4) (Bunorpanos, 1967).

Tabmuma 7.3
Pacnpeoenenue yenepooa ¢ ouocgepe
(mo manueM A.I1. Bunorpanosa, 1967)
O0beKT KoauuecTBo yrie- KosauuecTBo yriie-
poaa B 2 po/ia HA eTUHMILY
OBEPXHOCTH B 2/cM’
Opranusmsl MOpA ~1-10" 0,002
OpraHusMebl CyIu ~3-10" 0.06
Atmocdepa 6,3-10" 0,125
Oxean 3,6:10" 7,5
Vrmm, vedtu u apy- 6,4-10" 664
e KayCTOOMOJIUTHI
CraHI11bl, TIUHBI 1,0- 10% 2000
KapOoHnatsl ~5,0-10% >2500

HacpllmeHHOCTh OKEaHNYECKOW BOJBI Ta3aMH PETYIUPYETCS TEM-
nepaTypom, COJEHOCTBhIO, aTMOC(EPHBIM JABIECHUEM W OuoIoruye-
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ckumu (pakropamu. OHa MOTIMHSAETCS OOIIMM ra30BbIM 3aKOHaM. Bo-
o0I11e XOJIOAHBIE OKEAHWYECKHUE BOJBI PAHOHOB MPHUIOJISIPHBIX OOJac-
TeW Win TTyOOKHE CIOM OKEAHOB PACTBOPSIOT OOJbIE aTMOCHEPHBIX
ra3oB U MOTYT OBITh HEJAOCHIIIEHHBIMU HEKOTOPBIMHU M3 HUX. Teribie
BOJIbI TPOIMYECKUX 00JacTel MEepechIEHbl ra3aMu U OCBOOOXKIAIOT
ux B atMocdepy. [lo Tem xe mpuyrHaM OKeaH JIETOM OT/AAeT ra3bl B
atmocgepy (O,, CO;), a 3MMOH IOIIIOIIAET UX U3 AaTMOCHEPBL.

Tabnuma 7.4
Cocmag 2az06 ammocghepvl u 0KeaHuueckoul 600bl
(6 CM3/JI)
(mo A.I1. BunorpanoBy, 1967)

I'a3 Conepika- | Copepxka- | I'az | Copep:xxa- | Copepixa-
HMe B aT- | HHe ra3oB HHe B aT- | HUE ra3oB
Mocdepe | B OKeaHHU- Mocdepe | B OKeaHU-

YyecKou YecKoil BO-
BOJIE ae
N, 781 13 Ne | 1,82.10° | 18-10™
0, 210 2-8 He | 53107 510
Ar 9,32 0,32 Kr | 1:10-3 6:10”
CO, 0,3 50 Xe 810 7-10°

Mexay aTMocdepoit 1 OKeaHOM MPOUCXOIUT TPaHIUO3HBIN MPO-
necc mupkyjsanuu CO,. XoJoAHBIMUA BOJIHAMU MOJISIPHBIX OO0JacTei
CO, MHTEHCUBHO TIOTJIOMIAETCSA. DTH BOABI, OXJIAXK/IASICh, OIMYCKAIOTCS
Ha TJIyOWHY, W TJIYOMHHBIMH TEUCHHUSMH TEPEHOCSATCS OT APKTHKH
(AHTapKTHKH) B CTOPOHY 3KBaTopa. TaM OHM IOJHHUMAIOTCS, HaIpH-
Mep, y 3alaJHbIX OeperoB AQpuku uin AMEPHUKH, T, IPOTPEeBascCh,
ocBoOOXmaroTcst oT u30biTka CO,. OkeaH AEHCTBYET KaK IpaHIMO03-
HBbIHA Hacoc, 3adupas CO, u3 arMochepsl B XOJIO0AHBIX 00JIACTAX U OT-
7IaBas €e B TPONMMYECKHX oOyacTsax. B pesynaprare 3ToN HMUPKYIAIIAH
CO, Hag »KBaTOpHAIBLHONW 00JACThI0 OKE€aHa CO3JAa€TCs MOBBIIICHUE
napuuanbHoro nasienust CO, PaBHoBecue CO, B atMocepe u Tuji-
pocdepe Omarogaps mporeccaM Ha MOBEPXHOCTH 3€MIIM HaAIPaBJICHO
Ha YMEHBIIIEHHE COJACP)KaHUS Ta3000pa3HON YTJIEKUCIOTHI B THIPO-
chepe u atmocdepe, Ha ee ucuepIraHue U3 3TUX OacceitHOB, IEPEBO/I B
TBEPJBIC OCAJAKU — KapOOHATHl. DTOT HaMpPaBICHHBIM MEXaHU3M JICH-
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CTBYET HEMPEPHIBHO HA BCEM NPOTSHKCHUH T€OJOTHUYECKON HCTOPHUH
3emnu (Bunorpanos, 1967).

Wrak, okean Osarogapsi CBOUM OTPOMHBIM pa3MepaM BBITIOJIHSCT
B Onocdepe BaXHEHIIYIO CPeaOCTAOMIM3UPYIOMIYI0 (DYHKIHMIO: OH
npuaacT OOJIBIIYI0O WHEPIIMOHHOCTh BCEM IpolleccaM TeIIOBIarooo-
MEHa M ra3000MeHa, B KOTOPBIX YYaCTBYET U CaM.

Jlanowmagpmmnan cehepa

Pa3mepbl. OTO €CTECTBEHHOE TEJNO 3HAYUTEIBHO MEHBIIE TPYTUX
€CTECTBEHHBIX Tes Omocdepsl riodanbHON pazMepHOCcTH. Jlanmmadr-
Has cepa mpuypoUeHa JIMIIIb K TOBEPXHOCTH CYIIH (KaK KOHTHHEHTOB,
TaK U OCTPOBOB), KOTOpasi 3aHUMAET BCEro Jullb 29% MOBEPXHOCTH
3emun (149 muH. kB. kM). B nanamadgTthyio chepy BXOIAT U TOBEPX-
HOCTHBIC BOJIBI CYIIIM B BUC PEK, 03e¢p U 060710T. B oTiimune ot npyrux
€CTECTBEHHBIX TeJ1 Ouochepsl riao0amsHOM pa3MepHOCTH JaHAmadTHAS
o0osiouka npepsiBUcTa. TomnmuHa ee Toxxe HeBenuka. OT MOBEPXHOCTH
3eMin OHA MOJHUMAETCSl He 0oJiee YeM Ha HECKOJIBKO JIECSITKOB MET-
pOB (MakCUMyM CTO MeTpoB). B riy0s 3emnu nanmamadgTHas chepa Ha
Cyllle YXOJIUT Ha nepBble MeTpbl. OHAKO, HECMOTPS HAa CPABHUTEIHHO
HEOOJIbIIINE pa3MEpPhl, PoJib JIAHAMIAPTHON 000J0YKH B OHMOCHEpPHBIX
nmpolieccax BecbMa 3HaunuTeNbHa. FIMeHHO B Helt Hanbosee THTEHCUBHO
MPOTEKAIOT OMOr€OXUMHUYECKHUE TMPOIIECCHI.

Cocras. JlanamadgTtHas 000j04YKa CII0K€HAa BCEMH CEMbIO THIIA-
MU BEILIECTBA, HO JJIsl HE€ XapaKTEPHbI MOBBIIICHHBIC, IO CPABHEHUIO
C IPYTMMH €CTECTBEHHBIMU TellaMU OMOoC(ephl, KOHIIEHTPALIUH KUBO-
ro BemiecTsa. MectaMu OHU MOTYT JIOCTUTaTh MHOTHX JIECATKOB BECO-
BBIX MPOIIEHTOB.

/KuBoe BemecTBO B nanmamadTHOM cdepe pacrnpocTpaHEHO B
BUJIC C€AVMHOW HENPEphIBHOM IJICHKH, KOTOpas OXBaThIBACT KaK e€¢
MOJA3E€MHYI0 4acTh (MMOYBBI), TaK W HazeMmHyto. JIuie B o3epax oHa
MOKET PacCUICIUIATHCA HA IUIAHKTOHHYIO M OEHTOCHYIO MIeHKHU. [11oT-
HOCTb pacIpeieNICHHs] KUBOrO BeElIeCTBa B JaHImadTHON cdepe B
30 pa3 Bhiiie, yeM B okeaHe (Tabmu. 7.5). Pa3pexxkeHue xKu3HU HAOIO-
JaeTCs JINIIb Ha JIEAHUKAX M B IYCTBIHSX, 3aHUMAIONIUX He Oojee
10% cymm. XXuBoMy BeriecTBy jaHamadTHON 000JI0UKH CBONCTBEH-
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Ha CE30HHOCTh >KU3HEHHOW aKTUBHOCTH, OTCIOAA U MYJIbCUPYIOIIHMA
XapaKTep reOXMMHUYECKUX MPOLIECCOB, CBOUCTBEHHBIX €H.

I'naBHelimue npoueccol. JlanamadTtHas cpepa KOHTHHEHTOB,
KaK M OK€aH, YYaCTBYET B T'€OXMMHUYECKUX M OHOTr€OXMMHYECKHUX
npoiieccax. K HUM oTHocuTcs ra3oo0MeH ¢ atMocepoit (BbIAeICHUE
O, u mornouienue CO,). B nanamadTHON cdepe 3TOT nmpoluece npoTe-
KaeT 0oJiee MHTEHCUBHO, YeM B OKeaHe. Tak, 10 COBPEMEHHBIM OIICH-
KaMm, B aTMoc(epy MOpcKasi U Ha3eMHasi paCTUTEIbHOCTh MOCTABIISIET
IPUMEPHO pPaBHBIE KOJMYECTBa Kuciopojaa. Ho MockonbKy MoBepx-
HOCTb CYUIM MOYTH B 2,5 pa3a MEHbIIE MOBEPXHOCTU OKEaHa, Ha CylIe
($hOTOCHMHTE3 PaCTUTEIBLHOCTH MpPOTEKaeT Oojee MHTEHCHUBHO, YE€M B
okeane. Hazemuas pactutenbHOCTb, accumunupys CO, u3 armocdep-
HOTO BO3/YyXa, CBS3BIBAECT €r0 B PACTUTEIBHON OMOMacce, 4acTh U3
KOTOPOM MOTOM 3axOpoHseTcs B Buae Topda, yrieit u 1.1. [IpaBaa, B
HUX yTJIEpOJia COAEPKUTCS Ha TIOPSAOK MEHBIIIE, YEM B U3BECTHSIKAX U
nosnomutax. Ho 1 cam nporniecc CBs3bIBAHUS HA3€MHBIMU PACTCHUSIMU
yTJIiepo/ia MPUMEPHO Ha MOPSAAOK MOJIOKE HAKOIUICHHUS KapOOHATOB B
OKEaHe.

He MeHee rpaHino3HBIM OMOT€OXMMHUYECKUM IMPOIECCOM, MPHU-
CYILIUM TOJIbKO JaHAmadpTHON cepe, sSBIsieTCS nousoodpazosanue, B
pe3yibTaTe KOTOporo (GopMupyercs oco00€ €CTECTBEHHOE TEeIo —
nouna. B Hell cogepkaHue KUBOrO BELIECTBA JOCTUTAET JIECSITKOB Be-
COBBIX MPOLIEHTOB. IMEHHO K OKHUCIUTEIBLHOM Cpejie TIOUB MpUuypoye-
Ha HaWBBICIIAs F€OXUMHUUECKas dHeprusi. B mouBax Hambosiee MHTEH-
CUBHO  TPOUCXOMST  TPOIECCHl  BBIBETpUMBAHUA  Oyarojaps
npucytctButo O, u CO,, KOTOpBIE BBIIEISIIOTCS B MPOLECCE JKU3HE-
NeATEeIbHOCTH MOYBEHHBIX OpraHu3MoB. Boja, Bcerna nmpucyTCTBYIO-
1as B MOYBaX, HEMPEPHIBHO PACTBOPSIET U BEHIHOCUT MHOTHME XUMHUE-
CKHE CO€IUHEHMS, (HOPMUPYS XMMHU3M TMOBEPXHOCTHBIX BOJ, a, B
KOHEYHOM CYETE, U COJIEBOM cocTaB okeaHa. [louBa co3maer mpenrio-
CBUIKHY JIJISI CO3/IaHUS MTPUHIMITUATIBHO UHOTO MEXaHU3Ma MUTaHUs 3€-
JeHbIX pacteHuil. Eciam Mopckue 3efieHble pacTeHMs] BIUTHIBAIOT XHU-
MUYECKHE COCIMHEHUS U3 BOJbl BCEl MOBEPXHOCTHIO CBOETO TeNa, TO
y Ha3€MHBIX PACTCHUU CO3MAE€TCSA IJI 3TOr0 CIELHUATbHBIA OpPraH —
KOpHEBas cucrema. B Mopckoit Bojie MPUCYTCTBYET MOYTH BCsS TaOJIu-
na MeHaeneeBa B pacTBOPEHHON (opMe TOW WM MHOM KOHUEHTpa-
uu. [loaToMy y MOpPCKHX OpraHu3MoOB JiJIsi obecriedeHus: ce0s HeoO-
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XOJMMBIMUA MUKPOAJIEMEHTaMU BbIpa0aThIBAETCA CIEIUANIbHBIA MeXa-
HU3M H3BJICYEHUS] U3 MOPCKOM BOJIBI HYKHBIX KOMIOHEHTOB. OH cmo-
cOO€H MOBBIIIATH COACPKAHUE OT/ACIbHBIX 3JIEMEHTOB B TEJIE CYIIECT-
Ba 10 10 000 pa3. ¥ Ha3zeMHBIX pPacTCHHM MOCTAaBKA MHHEPATbHBIX
KOMIIOHEHTOB HJIET 4Ye€pe3 KOPHEBYIO CUCTEMY, U TMOYBa, 00pa3HO Tro-
BOpS, SBJISICTCSL TOM caMOM “KyXHEW , B KOTOPOW JJisi MUTaHUS TOTO-
BSITCS TMOJIBHKHBIE JIETKOPACTBOPUMBIE COEMHEHUSI MAKPO- U MUKPO-
KOMIIOHEHTOB. B TMOuYBax reOXMMHUYECKM YCTOWYMBBIE MHUHEPAJIBI
MAaTEpUHCKOW MOPOJbI MPeoOpa3yroTcsi B JIETKOYCBOSIEMbIE COEIUHE-
Hus. B nannmadTHON cdepe TeoOXMMUYECKUH COCTaB MAaTEPUHCKHUX
opoJi, 0COOEHHO MHKPOKOMIIOHEHTOB, BeCbMa M3MEHYHMB. JTa W3-
MEHUYMBOCTbH JICKUT B OCHOBE BBIJCICHUS OHOr€OXMMUUYECKUX ITPO-
BUHIIMNA, Pa3IMYAIONIUXCA MEXIY COO0O0#l CoJiep:KaHUEM MHUKpPOIJIe-
MEHTOB B mouBax. [loaTOMy Ha3eMHBbIE PACTEHUsS B 3HAYUTEIIBHOU
CTETIEHU 3aBUCAT B CBOEM MUTAHUH OT FT€OXMMHUU MATEPUHCKUX MOPO/T
no4Bbl. [Ipu M30bITKE MM HEXBATKE TE€X WJIM MHBIX MUKPOIJIEMEHTOB
B KaKOH-IMO0 OMOTeOXMMUYECKON MTPOBUHIIMUA PA3BUBAIOTCS IHACMHU-
yeckue 3a00JIeBaHUsI OPTaHU3MOB, KOTOPBIC MEPEAAOTCS MO MHUIIIE-
BBIM IIE€TISIM BILUIOTH JIO YEJIOBEKA, BBI3BIBASL Y HETO AUCAIEMEHTO3. XO-
TS OSHJIEMHUYECKHE 3a0oyieBaHUs ObUIM HW3BECTHBI JABHO, HO
JMCAJIEMEHTO3, BBI3BIBAIOIIUA MHOTHE TSDKENIble OO0JIE3HU JII0JIEH,
MPUBJIEK K ce0€ BHUMAHUE MEINKOB TOJBKO B mocieanue roasl (Tep-
myrosa, 2001).

B nanpmadTHON cdepe, HauMHAETCS JUTOreHE3, 3aKaHYMBAIO-
HUiCs B OKeaHax (CM. HUXE), a TaKKEe MPOUCXOJUT KOHCEpBAIUs
4aCTH COJTHEUHOU dHepruu (B Topde, Yriisux, TIIMHUCTHIX MUHEpAIax).

Nrak, nanamadTHol cepe mpucyia Hanboee BhICOKAsk T€OXHU-
MHUYECKasi aKTUBHOCTh. FIMEHHO B HEM B HAWBBICIIEH CTEIIEHU pEaju-
3yeTcsi OnoreoxuMudeckas (PyHKIHS KUBOTO BEIIECTRA.

IIpouecchbl, CBOMCTBEHHbIE €CTECTBEHHBIM TeJIaM
ouocdepsnl

JIto6oe ecTecTBEHHOE TeJI0, 0 KOTOPOM TOBOPHJIOCH BBIIIE, HE SB-
JSIETCS YEM-TO 3acCTBIBIIMM M HEM3MEHHbIM. Kaxnoe u3 HUX Hempe-
pBIBHO TIpeoOpasyercs. TU NpeoOpa30BaHUsI BOCIPUHUMAIOTCS Kak
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Iporieccsr’, IPOMCXOMIIINE B ECTECTBEHHBIX Tenax. B Gmochepe, B
NepBOM MPUOTMKEHUU, PA3TUYAIOT MATh OCHOBHBIX THIIOB IMPOIIEC-
COB: T€OJIOTUYECKHE, Teo(U3NUEeCKUe, OMOJOTUYECKHE, TeOXHMMHYE-
CKME€ W OWOTCOXMMHYECKHE. OTH THIBI TPOILECCOB pPa3InyaroTCs,
MPEXJIe BCEro, XapakTepoM B3aUMOJICHCTBYIOIIMX B HUX DJIEMEHTOB, a
TaK)Ke CBOMMH ITPOCTPAaHCTBEHHO-BPEMEHHBIMU TTapaMeTpaMu. B mep-
BOM CJly4ae — 3TO TOPHBIE MOPOJBI U UX KOMIUIEKCHI; BO BTOPOM —
BOJHBIE U BO3AYIIHBIE MAacChl; B TPETbEM — >KMBBIE OCOOM M UX CO00-
IIIECTBA; B YETBEPTOM — XMMHUUYECKHE DJIECMEHTBI U UX COCAMHEHUSI.

Kaxxnpiit 13 mepeurciIeHHbIX TUIIOB 00BEIUHSIET OOJIBIIIOE pa3HO-
o0Opasue MpoleccoB, KOTOPhIE KIACCUPUITUPYIOTCA U JETaIbHO H3Y-
JalOTCSd B OTJEIBHBIX €CTECTBEHHBIX HAyKaxX: I'€OJIOTHH, YUCHHUSIX O
ruapochepe u armocdepe, OMONOTUM, TEOXUMUU U OHOT€OXHMMUHU.
Hwxe, He yranyOmnssce B aeOpu crneluaibHBIX HAyK, PaCCMOTPUM B
o0IIeM BHJI€ TOJBKO T€, KOTOpPbIE UTPAIOT HAUOOJIee CYIIECTBEHHYIO
POJIb B CTAHOBJICHUU U Pa3BUTUU OMOCHEphl, 0XBAaThIBasi HECKOJIBKO €€
T€J, U MOCTapaeMcsl MoKas3aTh, B YeM COCTOUT UX OmocdepHas poJb,
KaKrie MEXJIy HUMH CYIIECTBYIOT B3aMMOCBSI3H. YKaXeM U Ty Ccyoop-
JTUHAIIAI0, KOTOpasl YCTAHOBWJIACH MEXIY HUMH. JTO MOMOXKET Ham
MOHATH OPTAaHU30BAHHOCTH OUOC(EPHI.

T'eonocuueckue npoueccasl

B reonorndeckux mnporeccax nposiBISIETCS MOCTYMATEIBHOE pa3-
BUTHE KAMEHHOTO TEJa HAlIEW IUIaHEThl. B 3TUX mpoleccax B3auMo-
JNEUCTBYIOT OTPOMHBIE MAacChl TOPHBIX MOpoA. OHU OXBaTHIBAIOT
OOJIbIIIME TUIOMIAA B COTHU THICAY, @ MOPOM U MUJIJIMOHBI KBaJpat-
HBIX KWJIOMETPOB. [[JIUTENBHOCTH 3TUX MPOLECCOB, IO CPABHEHUIO C
YKU3HBIO OTIEJIBHOTO YEJIOBEKA, YPE3BBIYAMHO BEIIMKA — MUJUIMOHBI,
JECSITKU MWJUIMOHOB JIET, XOTS OTAEIBHBIC MPOSABICHUS T'€OJIOTHYE-
CKHMX MPOIIECCOB MOTYT COBEPINATHCS YPE3BBIYAHHO OBICTPO — B CUH-
TaHHbIE CEKyHIbl. K mpumepy, 3eMIIETPSCEHUS, IIPU KOTOPBIX MIHO-

> B HayKe 10/ IPOLECCOM MIOHHMAETCS 3aKOHOMEPHAs, TTOCIE[0BATEIbHAS
CMEHa CIICAYIONINX JAPYT 3a IPYTOM MOMEHTOB Pa3BUTHUS YETO-TN00, B KOTOPOM
MPOUCXOJUT B3aUMOJCHCTBHE OMPEACICHHBIX AJIEMEHTOB, CJIAraloliuX pa3BU-
BAaIOIILYIOCSI CHCTEMY.
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BEHHO Pa3psKAIOTCA HAMPSIAKCHUS B 36MHOW KOPE, HAKAIUTMBAIOIIHAECS
nnurenbHoe BpeMs. [[o Momm CBOETro mpOSIBIEHUS TE€OIOTHYECKHUE
MPOLIECChl TPEACTABISAIOT COOOM T'PaHIMO3HbIC U TPO3HBIEC AJIS YeJO-
BEKA, KaK W JJISI BCETO KUBOTO, CHJIBI IPUPOABI. YETOBEUECTBO MOKET
UM TPOTUBOMOCTABUTH TOJIBKO CBOIO CIIOCOOHOCTb MBICIUTh, MO3HA-
BATh CYIIHOCTb U XapaKTep MPOSIBICHUS 3TUX T'PO3HBIX CUJI HPUPOIBI.
N 310 yK€ HE MaJlo, TaK KaK JAaeT BO3MOXKHOCTb HAWTU MPAaBUJIbHBIN
IIyTh B OPraHU3allMMd CBOEW YKU3HU. HE UATU HAMEPEKOpP CTUXHH, a
BIUCHIBAaTh CBOIO JAECATEIBHOCTh B XOJ| T'€OJIOTUYECKHX IPOIIECCOB,
MPOSIBIISIS OCTOPOXKHOCTh U TMPEIYyCMOTPUTENBHOCTh. Takoil crocod
JEUCTBUI TO3BOJISIET BBDKUTH U MUHUMHU3UPOBATH YIIEpO, HAHOCHU-
MBI YEJOBEUECTBY I€OJIOTMUECKUMU mporeccamu. Jlist sToro opra-
HU3YETCS CHElHAIbHAs WHXEHEPHO-TeoJIoThuuecKasi Ciyx0a, ¢ pas-
BETBJICHHOM CEThIO MOCTOSHHBIX CTAHIMWH, CIEOAIIUMX 334 XOIA0M
Pa3HOOOPA3HBIX TE€OJIOTMYECKUX MPOIIECCOB (CEMCMUUECKUX, BYJIKa-
HUYECKHX, OIOJIBHEBBIX M T.A.). 3arpaThl Ha COJIEpKaHUE TaKoMn
CIIY>KOBI OKyTatOTCsl ¢ TuxBOM. He Hamo 3a0bIBaTh, UTO AESITEIHHOCTD
YEJI0BEKA JIOCTUTIIA TAKOTO YPOBHSA, YTO OHA MOKET MPOBOIUPOBATH
MPOSIBJICHHUS] 3TUX TPO3HBIX reosiornueckux cwi. Hampuwmep, co3na-
BAEMBIEC YEJIOBEKOM TMI'aHTCKHE BOJOXPAHWIMILNA HAPYLIAKT TE€OIH-
HAMUYECKOE PaBHOBECHUE B HEJpax 3€MJIH, MPOBOLMPYS 3EMIIETpsICE-
Husi. K TakuMm ke MOCIEeNCTBUSM MOKET NPUBOAUTH WHTCHCUBHAS
n00bI4a B OONBITUX 0O0beMax He(TH, raza, BOJAbI U3 HEAp 3eMJIH, 3a-
MyCKH KOCMHUYECKUX KopaOseil. B ropHOll MeCTHOCTH HerpamoTHas
MPOKJIAZKA JOPOT MPUBOJUT K PA3BUTHUIO TUTAHTCKHUX OTOJI3HEM.

['eonornueckue mpouecchl YCIOBHO (MO MPOCTPAHCTBY CBOETO
MPOSIBJICHUS) TOJPA3ACISAIOTCS Ha SHIOTCHHBbIC, MAYILIME B HEapax
36MHOTO 11apa, U dK30IC€HHBIE, apEHOM JIEUCTBUS KOTOPBIX SIBIISICTCS
JHEBHAsl TIOBEPXHOCTh, T. €. HemocpeacTBeHHO Ouocdepa. Ho Takoe
MOJIpa3ACICHUE BEChMa YCJIOBHO, TAK KaK 3HIAOTCHHBIC U 3K30TCHHbIC
MPOIIECCHI, TECHO MEPEIIeTasiCh, 00Pa3yOT OJHO HEPA3PHIBHOE IIEJIOE.

JHAOreHHbIe nmpoueccbl. Cpeln HUX OTMETHUM JIBE€ Ba)KHEHIINX
st 6uocdepsl TPyNIbl MPOLIECCOB: MarMaThU3M, CO BCEMH COMYTCT-
BYIOIIUMU €MY SIBJICHHUSIMHU, U TEKTOHUYECKHE JABHXKECHUS 3€EMHOU KO-
pbl. DT 3HAOTEHHBIE MPOLECCHl MOPOXKIAIOTCS TTyOUHHBIMU TTPE00-
pa30BaHUSIMU TUTAHETHOT'O BEIIECTBAa B HeApax 3emMiu (B MaHTUU U
3€MHOM KOpe).
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Maemamuueckue npoyeccoyl HAUUHAIOTCS C PACIIABICHUSI OTPOM-
HBIX MacC TOPHBIX MOPOJA. DTO MPOUCXOIUT B pe3ysibTaTe U3MEHEHUN
TEPMOJAMHAMUYECKUX YCIOBUM B Heapax 3eMiu JIMOO MpH yBeJInye-
HUW TeMIepaTyphl, JTUOO MpU BHE3AITHOM YMEHBIIICHUH JAaBJICHUS Ha
OTJIENbHBIX yyacTkaxX. CUMTAIOT, YTO YaCTO CITYCKOBBIM MEXaHU3MOM
JAHHOTO Mpoliecca SIBJAETCS Ta TEIUIOTa, KOTOpas BBIAEIAETCS MpHU
pacnajie eCTECTBEHHBIX PaJIMOaKTUBHBIX 3JeMeHTOB. Eciu miaBnenue
TOPHBIX MOPOJ MPOUCXOIUT B 3€MHOM KOpe, TO BBICBOOOXKIAETCA U
3aKOHCEPBHPOBAHHASA B TOPHBIX MOPOJIaX COJHEYHAs] SHEPTUs. DTUM
3aBEepIIAETCSl MOCIECIHUN ATanm B OOJBIIOM KPYTrOBOPOTE COJHEUHOU
DHEPTUM Ha HAIIEH TUIAHETE.

OT MarMaTuyecKux paciiaBOB OTACNISETCS ra30Basi COCTAaBJISIO-
11ast ¥ TUAPOTEPMATIbHBIE PACTBOPHI, KOTOPBIE, TOCTUTasi JHEBHOM T0-
BEPXHOCTH, MomnajaT B ouochepy. ['a3oBbie CTpyu IpH U3BEPKEHUU
BYJIKAHOB MOT'YT BBIPBIBATHCS Ha MOBEPXHOCTH 3€MJIH, YBJIEKas 3a CO-
001 TyuH BYJIKAHMYECKOTO TEeIia U 00Jiee KpyIHbIE 00JIOMKH MOPOJI B
BUJIC BYJKAaHUYECKUX OOMO. DTH K€ ra3bl MOTYT U MEIJICHHO Mpoca-
YHBATHCS TIO TPEIIMHAM B TOPHBIX MOPOJAX, CO3/aBas ra30BOE JIbIXa-
Hue 3emun. ['uapoTepManbHbie paCTBOPHI MPOHUKAIOT B 36MHYIO KOPY
M0 TpeIIMHAM U OcJIabJeHHbIM 30HaM. OHU HECYT PacTBOPbl MHOTHUX
XUMHYECKUX AJIIEMEHTOB, 0OCOOCHHO METAJJIOB, MOMAajasi Ha CBOEM ITy-
TH B pa3Hble TepMOJUHaMHUUYecKue ycnoBus. [1o Mepe ux u3mMeHeHus
THAPOTEPMAIBHBIE PACTBOPHI IMOCJEI0BATEIIBHO OCBOOOXKIAIOTCA OT
MHOTHUX KOMIIOHEHTOB, CO3/aBasi 3aJIeKH PYJIHBIX MUHEPAJIOB, KOTO-
pbl€ Ha3bIBAIOT MECTOPOKICHMUSIMU TIOJIE3HBIX HCKomaembix. Cama
MarMa MOJKET 3aCThIBaTh B TOJIIIE 3¢€MHOM KOPbI, 00pa3ysi KOMIUIEKCHI
WHTPY3WBHBIX MarMaTHYE€CKUX TMOPOJI, WU K€ M3BEPraThCs Ha JTHEB-
HYIO0 MOBEPXHOCTh B BHUJIE JIABOBBIX MOTOKOB, CO37aBas KOMILIEKCHI
3 Py3UBHBIX U3BEPKEHHBIX TTOPO/I.

brnarogapsi MarmaTU4ecKuM MpolieccaM U 00pa3oBaIMCh TE Tea
rJI00aJIbHONW Pa3MEPHOCTH, KOTOpbIE MOTOM CTalld OCHOBHBIMH 3JI€-
MeHTaMu Ouocdeps! (razoBas, BoJHas 000JOYKH 3€MJIU U TEPBUYHAS
3eMHasl Kopa, B BHUjie 0a3aibTOBOro Cjos). MarMatuueckue mposiBie-
HUS pacrpe/iesieHbl HEpaBHOMEPHO B HeApax 3eMiid, cOo3/1aBasi Mmpe/l-
MOCBUTKU 11 (POPMHUPOBAHMS T€X HEOJHOPOJHOCTEH Onochepshl, Ko-
TOpBIE MPEICTAIOT TIepe] HAMH B BUJI€ KOHTHHEHTOB.
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Texmonuueckue 0guriceHus. ITUM TEPMUHOM O0O3HAYAIOT Iie-
pEMENIECHUE B ITPOCTPAHCTBE MACC F'OPHBIX MOPOJ, CO BCEMHU COITYTCT-
BYIOIIUMHU SIBJICHUSIMH. [Ipy Takux nepemMenmeHusIXx TOPHBIE MOPOIbI
CMHUHAIOTCS B CKIIAJIKHA, YaCTO MPOUCXOIAT Pa3pbIBbl UX CILUIOMIHOCTH
B BUJIe pa3noMoB. [1o cBoeil HanmpaBIE€HHOCTH (IT0 OTHOIIEHHIO K 3€M-
HOM TMOBEPXHOCTH) TEKTOHUYECKHE JABUKEHUS MOTYT ObITh BEpTH-
KaJIbHBIMU, CO3/1aBasi MOJIHSITUS U BOAJUHbI, U TOPU30HTAIBLHBIMU, 00-
pasysi OrpOMHBIE HAJBUTH OAHUX MOpoja Ha npyrue. O ToMm, Kakum
JIBIKCHUSM OTJaTh MNpPEANOUTeHUE (BEPTUKAJIBHBIM WM TOPU30H-
TaJlbHbIM) B T'€0JIOTMU UYT JOJTUE U xapkue cropbl. He BgaBasich B
NOAPOOHOCTH JTUCKYCCUH, OTMETHUM, YTO 3TH BEPTUKAIbHBIE U TOPH-
30HTAJIbHBIC JBUKEHUS CO3/Ial0T HA IHEBHOUW MOBEPXHOCTH Pa3HOCTH
BBICOT, B pe3yJIbTaTe YEro BO3ZHUKAET pesbed. PopMUpOBAHUE pelibe-
da ycnoxuseT nuddepeHnanuo mapooOpa3Ho MOBEPXHOCTH Ha-
1IEH TJTAHETBHI.

Hanuuue penbeda B COBOKYITHOCTH C MOPSIMUA M OK€aHAMU MPUBO-
JUT K TOMY, YTO JIy4UCTas YHEPTHUs COJHIA MPeoOpa3yeTcs B SHEPTHUIO
JBOKYIIICHCSA BOJIBI, CTEKAIOIIEH C MOJHATUN B HU3WUHBL. JTa JBHXKY-
ascs BOJA CIVIAXKMBACT BO3HUKIIKNE HEPOBHOCTH 3€MHOW MOBEPXHO-
CTH: TOJHATHUSL Pa3pyllIatOTCs, a BIAJWHBI 3AMOJHAIOTCA MPOAYKTaMU
UX paspyuieHus. B pe3ynbTare BMECTO rOp U HU3UH BHOBb BO3HHUKAET
BBIPOBHEHHAs TTOBEPXHOCTh, HA3BaHHAs MEHEIUIEHOM. [loToM Ha mecTe
MIEHEIUIEHA MOT'YT BHOBb BBIPACTH T'OpPBI, MIOBTOPUB Bce ¢ Havaia. Cos-
JaHWE W BbIpaBHUBaHUE peibeda mpoucxoauT mnepuoandecku. OauH
000OpOT TakoOM CNHpav Ha3bIBAIOT TeoMop(osornueckuM MukioM. Ero
JUTUTENBHOCTh — MUJUIMOHBI, JIECATKA MIJIJIMOHOB JIET, a TJIOMIA b HpO-
SIBJICHUS] — MUJUIMOHBI KBAIPATHBIX KUJIOMETPOB.

JK30reHHbIE re0JI0rM4ecKue Mpouecchl B OCHOBHOM CBSI3aHBI C
JUTOT€HE30M, 00pa30BaHUEM OCAJOYHBIX TOpHBIX mopoa. O juTore-
He3e MOoAPOOHEE paCCKaKeM HUXKE, OTMETHUB JIMIITL OJHO OOCTOSATEIb-
ctBo. Eciin npu riyouHHON nuddpepeHinyanuy BemecTBa ero pasje-
JICHUE IIJI0 TI0 TeMIEepaType MIaBJieHus (TyTroIIaBKue OTACISIUCEH OT
JETKOIUIaBKUX), TO MPU MOBEPXHOCTHOM AuddepeHuunannu pasaeie-
HUE UJIET TI0 YIEIbHOMY BECY MUHEPATIOB U TOPHBIX ITOPOJ, 10 CTEIE-
HU PAaCTBOPUMOCTH MX B BOAHBIX pacTBopax. OTMETHM JBa TJIABHBIX
MOMEHTA B 3K30T€HHBIX MPOLIECCAX: KOHCEPBAYUsl COTHEUHOU dHEepeUU
IpU pa3pyUIEHUH TOPHBIX MOPOJ IBUXKYIIEHCS BOJOW U MPU T'E€OXH-
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MHUYECKOM MPEOOPa30BAHUU UX MUHEPAIBHOI'O COCTaBa B MPUIIOBEPX-
HOCTHBIX YCJIOBMSX; CO30aHue Ycaouti 011 NOCMOAHHO20 MeYeHUs]
NPUNOBEPXHOCIHBIX 2COXUMUUECKUX NPOYeccos’, TIPU KOTOPHIX IIPO-
UCXOAUT MpeoOpa3oBaHUE TPYAHO PACTBOPUMBIX B BOJIE MUHEPAJIOB
IyOMHHOTO TPOUCXOXKJICHUS B JIETKOPACTBOPUMBIE COCIMHEHUS.
OTuUM 00JIeTYaeTCsl UCIOJIb30BAHUE UX JIJISl MUTAHUS OPTraHU3MOB, UTO
co3/laeT OJaronpUsITHbIC MPEANOCHIIKY J1JIsi BOSBHUKHOBEHUSI U pPa3BU-
THSI 5KMBOT'O BEIIECTBA.

3HaueHHe reoJIOrM4YeCcKUX MPoUecCoB UIsl pa3sBUTHS Ouoche-
pbl. CaMbIM TJIAaBHBIM PE3YJbTaTOM I'€OJOTMYECKUX MPOIECCOB CTAI0
MOSIBJICHUE BO3YIITHOM M BOJHON 00OJIOYEK, YTO CO3/1aJI0 OCHOBHBIE
MPEANOCHUTKY JJ1s1 BO3HUKHOBEHUsI Onocdepbl. He MeHee BaXKHBIN pe-
3yJIbTaT — (popMUpoOBaHUE peibeda 3eMHON MOBEPXHOCTH, Ojarogaps
YeMy MPOUCXOAUT HE TOJIbKO IuddepeHnnanuss BHyTPEHHETO IPO-
CTpaHCTBa OMoc(ephl, HO U BOZHUKAET MPEANOChUIKA JJIsl mpeodpa3o-
BAHUS COJIHEYHOW DHEPIUMU B DHEPIUIO JBMKYIIEUCSA BOJbl. BO3HUK-
mui penbed co3aall yCaoBUA IJis paclpe/esieHrs BOAbl Ha THEBHOMN
MOBEPXHOCTU. biarogapsi emy CyIIECTBYIOT 3HAKOMBIE BCEM PYUbH,
pPEKH, 03epa, MOPs U OKeaHbl. ['Opbl OKA3bIBAIOT BIMUSHUE HA LIUPKYJIS-
M0 BO3AYIIHBIX U BOAHBIX MAacc, Ha PacIpeeICHUE BIary, MepeHo-
cuMoii B atmocdepe. OOLIEn3BECTHO, YTO C HABETPEHHOW CTOPOHBI
rop OCaJKOB BBINAJAET OOJbIIE, YEM HA MPOTHUBOIOJIOKHOM CKJIOHE.
3apoxaeHre UKIOHOB MPOUCXOIUT TaM, rje HaOmogaeTcs 0oJblioe
CKOILJIEHWE OCTPOBOB. Takue apxumnenaard OCTPOBOB €CTh B IOTO-
BOCTOUHOM A3uu, a Takxke B KapubOckoM Mope. OIHAKO HUKIOHBI
BPEMEHAMH MOTYT 3apOXKIATHCS MPHU CHIIBHBIX MTOJBOHBIX 3€MIIETPS-
CEHUSIX TIPSMO MOCPEAN BOJHOM TJIaid OKeaHa. Takue SMU30IuuecKue
IMKJIOHBI HAPYIIAIOT CJOKUBIIYIOCS JAUHAMHUKY BO3AYIIHBIX Macc,
BHOCSI HEMNPEJICKAa3yeMbI AJIEMEHT B «KYXHIO MOToJAbl». B ropHbIX
MacCUBaX CO3JAlOTCS ONTUMAJbHbIC YCIOBUS [JIsi OMOJOTMYECKHUX

3 UI3BeCTHO, YTO B XMMHYECKHX PEAKIUAX OBICTPO YCTAHABIMBAIOTCS MO-
BIDKHBIE PaBHOBECHS MEXKIYy MCXOJHBIM BEIIECTBOM M MPOAYKTaMH €ro Mpeood-
pa3oBaHus, B PE3yJbTAaTe YEro XMMHUYECKUE peakuuu 3aryxarT. [Ipu sk30ren-
HBIX T'€OJIOTUYECKUX MPOILECCAX MPOUCXOAUT MOCTOSHHOE yIAIEHUE MTPOLYKTOB
npeo0pa3oBaHus TOPHBIX TOPOJ, Ojaromaps 4eMy TeOXMMHYECKHE PEeaKIuH
UJIyT, HE 3aTyXasl.
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MPOIIECCOB, CBSI3aHHBIX C OOpa30BaHUEM HOBBIX TAaKCOHOB. Pacuie-
HEHHBIM penbed (GopmupyeT OoJbIIoe pasHOOOpa3ve YCIOBHM IS
oOWTaHUs OPraHU3MOB. ['OpHBIM CTpaHaM IPHUCYIIU KOJIeOaHUs ecTe-
CTBEHHOTO PaJIMOAKTUBHOTO (POHA, YTO CBSI3aHO C MEPUOIUYECKUM
MPOSIBIICHUEM B HUX MAarMaTH4YE€CKHUX MPOLIECCOB (CM. HUXKE).

Wtak, reonorudeckue MpOIECChl, 3apOoXKaasich B Heapax 3emi,
NpsSIMO WJIM KOCBEHHO BJIMSIIOT Ha Pa3BUTHE BCEX OMOCHEpPHBIX MPO-
1eccoB, Gopmupys apery ux aeictBuii. [lo cBoelt macmTabHOCTH,
MOIIM ¥ BCEOXBATHOCTH OHM CaMbI€ TPO3HBIE CUJIbI, HE MOJBJIACTHBIC
JIOJISIM, XOTSI YEJIOBEK CBOUMH JECHCTBUSAMHU MOXKEM ITPOBOIMPOBATH
WX TpOsiBIECHHE. JIFOAU HE MOTYT MPEO0NETh JEUCTBUE ATUX CHUJ, HO
BIIOJIHE MOTYT WX IO3HAaBaTh W MPEABUJA UX IPOSBICHUE, CTPOUTH
JIMHUIO CBOETO MOBECHUS, YTOOBI YIIepO OT HUX ObLT MUHUMAJIbHBIM.

Feoqbu3u HeCcKue npoueccol

OTU mpoluecchl BO3HUKAIOT B caMoil Ouocdepe B pe3ysbTaTe Mo-
CTOSIHHOTO B3auMOJeNCTBUA Tuapocdepbl, atMochepsl v danamadT-
HOM cdephl, a IBUXKYIIEH CHION 3TOTO B3aUMOJICUCTBUS SIBISCTCS Y-
guctass dSHepruss ConHIIA W CHJIBI, JEUCTBYIOIIME B HEOECHOM
MEXaHHUKe (BpallleHHe Halled IJIaHEThl, CHJIa 3€MHOTO MPUTSIKEHUS,
BiusiHue CosHia u Jlynel). B pe3ynbTare Takux B3aMMOJEHCTBUN B
atMocdepe, ruapochepe GopMupyrOTCsS BO3AYIIHBIC W BOJHBIC Mac-
Cbl, B TOM YMCJIE€ B BUJIC CHETa U JibJIa. BO3MylIHbIE MAaCChl OTINYAKOT-
Cs APYT OT Apyra, B OCHOBHOM, TEMIIEPATYPOH U CONECPKAHUEM B HUX
BJIaTM M KOJIMYECTBOM B3BEIICHHBIX YACTHI[ TOPHBIX MOPOJ B BHUJIE
MBI, 4 BOJIHBIE MACCHI — TEMIIEPATYPOU, KOJIMYECTBOM PaCTBOPECH-
HBIX T'a30B, COJCPKAHHEM B3BEIICHHBIX YAaCTUI[ U XUMHUYECKUX 3Jie-
MEHTOB.

['eoduszuyeckue Mmpouecchl, TAaKKEe KaK U T'€OJIOrMYECKUE, OXBa-
THIBAIOT OTPOMHBIEC IUIOLIAJA B JIECSATKH, COTHU, @ MHOT/A JIa)KE B
MUJIJIMOHBI KBaJpPaTHBIX KUJIOMETPOB. B OTInMuMe OT reosorunyeckux
OHU OoJiee ObICTpOTEYHBI. VX IIUTENBHOCTh U3MEPSETCS HE MUJUINO-
HaMH JIET, @ YacaMu, CyTKaMHi, MaKCUMyM JECATKAMHU U COTHSAMHU JIET.
M, KaKk ¥ reoJOrM4ecKruM, CBOMCTBEHHA MEPUOAUYHOCTH, 00YCIIOB-
JIEHHasA KOCMUYECKMMU MPUYUHAMH, B TIEPBYIO OUEpPEb MPOLECCAMU,
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unymuMu Ha Comaie. Paznunuaror 11-netnue, 33-1eTHue, BEKOBBIC,
1500-neTHHE UKIIBI, BILUIOTH JI0 TAJAKTUYECKOTO rojia (IEpPBbIMU COT-
HSMU MHIJIJIMOHOB JIET).

Temnoiarorazoodmen mexay armocdepoit, ruapochepord u
nanamapTHON cdepoit — camblil TPAHIUO3HBIA M3 TEOPU3HMUECKUX
nporieccoB. B HeM rumpocdepa u3-3a CBOeil OOJIBIIION BEIUYHUHBI U
WHEPTHOCTU WUIpPaeT posib Oy(PepHOl CUCTEMBI, CIIIAXKUBAIOLICH TEM-
NepaTypHbIE KOHTPACTBI, & TAKXKE MOJJIEPKUBA OTHOCUTEIIBHOE IO-
CTOSIHCTBO Ta30BOTO cocTaBa armocdepbl. Boasl okeaHa U HUXKHUE
ciou aTMoc(ephl HaXOAATCS B IMHAMUYECKOM paBHOBecuu. [Ipu us3-
MEHEHHH TEPMOJIMHAMHYECKUX YCJIOBHI OOMEHHBIC PEaKIIUU CIBUTA-
I0TCSl B TY WM UHYIO CTOPOHY (OK€aH MOKET MOTJIOIIaTh W3JIUIIKU
TE€X WJIM UHBIX Ta30B, B OCHOBHOM KHUCJIOpPOJIa U YTJIEKUCIOThI, a MpH
HEJIOCTaTKE BBIJIETSAET UX B aTMOchepy).

IocTostHHASsE MUPKYJISIUASA BO3XYIIHBIX MACC — BTOPOM HE Me-
Hee TpaHJAuO3HBIN reodusndeckuii mpouecc. IlapoobpazHoit Boje
CBOMCTBEHHO JIETKO U3MeHsieMoe (a3oBoe cocTossHre. OHa MOXKET Ha-
XOJIUThCA OJHOBPEMEHHO B Ta3000pa3HOM, KUJIKOM U TBEPJOM CO-
CTOSIHUSAX (P HOPMaJbHOM aTMOC(PEepHOM AaBJIICHHH W OOBIYHBIX
TemnepaTtypax). [TockonbKy mepexobl u3 oHON (pa3bl B IPYTYIO CO-
MIPOBOXKJIAIOTCS TOTJIOIICHUEM WJIM BBIJICJICHUEM TEIlia, BOJASHOU map
OKAa3bIBACTCSI TEIUIOHOCUTEIIEM, KOTOPBIM IMEPEMEIIAETCS BMECTE C
BO3AYIIHBIMU MaccaMd. FMIMEHHO mpu ABMKEHUM BO31yXa IMPOUCXO-
JUT TIEPEHOC TeIlIa U Bilard B Ouocdepe, uTo BEJET K mepepacnpee-
JICHUIO MX Ha MOBEPXHOCTH 3emiu. biaromapss TakoMy IEpEHOCY B
COUETAHUM C HAIMYHUEM peibeda U CylECTBYIOT POJHUKHU, PYUbH, pe-
KM U 03€pa, KOTOPhIE MOIACPKUBAIOT 00Jiee MM MEHEe MOCTOSHHOE
yBIIaKHEHHE JTanAmadTHON cdepbl, co3/laBas TeM CaMbIM OJlaroInpu-
ATHBIE YCJIOBUA ISl CYIIECTBOBAHUSI HA3EMHBIX KWBBIX OPTraHU3MOB.
[lepenoc BiarM BO3AYIIHBIMU MacCaMM — Ba)KHEHMIEE 3BEHO BO
BHEIIIHEM KPYroBOpOTEe BOJAbI B Onocdepe. [Ipu nBr>KEeHUU BO3YIII-
HBIX MAacC BO3HUKAIOT TPO30BbIE siBJICHUS. [Ipu paspsae monHuit npo-
VCXOJIUT OKUCIICHUE a30Ta BO3/lyXa, U Ha MOBEPXHOCTh 3€MJIM BMECTE
C JIO’KJIEM BbIMAJAET CIa0bIi pacTBOP a30THOM KHUCIIOTHI. JTa KUCIOTa
CIIOCOOCTBYET TE€OXMMHUYECKUM IMPOIECCaM BBIBETPUBAHMS TOPHBIX
MOpo/JI, MEePEeBOAS TPYJIHO PACTBOPUMBIE B BOJIE MUHEpPAJbl B JIETKO-
pacTBOpUMBIE. DTUM 00JIeTYaeTCd MUHEPATbHOE MUTAHUE PACTEHUM.
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Ecnu ke ydecTb, 4TO TpO30OBBIC SIBIICHUSI B YMEPEHHBIX MIUPOTAX B
OCHOBHOM TMPOUCXOASAT BECHOW M JIETOM, KOTJIa PACTEHUsS] OCOOEHHO
HYKJAIOTCS B MUHEPAIbHBIX BEIIECTBAX, TO MOYKHO JIMIIb MMOPAXKaTh-
csi cOaMaHCUPOBAHHOCTH TreO(PU3NUECKUX U OUOJOTHUYECKHUX MPOILeC-
COB. B Tponmuecknx 30Hax pa3BUTHE PACTCHUU UIET KPYIJIBIM TOJ, U
I'PO3bI TPEMST B TEUEHUE BCETO TOJ1A.

JleSITeJIbHOCTH TEKYYHX BOA M JIEAHUKOB B JaHIAQTHOI
cepe — enie oauH ra00aNBbHBINA reodusnyeckuili mpoiecc. Texkydue
BOJbI MOJJIEPAKUBAIOT OOJI€€ WM MEHEE PAaBHOMEPHOE YBIIAKHEHHE
JaHAmAa@TOB B MPOMEKYTKAX MEXAY SMHU30JUYECKH BBINAIAI0ITUMHU
atMochepHbIMU ocaakaMu. B monmep:kaHuud paBHOMEPHOCTH 3TOTO
YBIIQXKHEHUSI OTPOMHYIO POJIb UTPAECT PACTUTEIbHBIN MOKPOB, 3aME/I-
JSIFOIIUN CKAaThIBAHUE JOKAEBBIX BOJI C MOBEPXHOCTH CYIIU, TEM Ca-
MBIM CIIOCOOCTBYS IPOCAYMBAHUIO BHITIAJAIONICH BIArd B MOA3EMHYIO
chepy. Texkyure BOJbI MPU CBOEM JIBUKEHUM Pa3pyIlalOT TOPHBIE MO-
pOABl U TMEPEHOCSAT MPOIYKThI Pa3pyIICHUsS B KOHEUHBIE BOJOEMBI
CTOKa — 03€pa, MOPSl U OKEaHbl. JTa UX paboTa — BaKHEUIIIEE 3BEHO
mpoliecca JIMTOreHes3a, 00pa3oBaHus 0CaJ0YHbBIX TOPHBIX TOPO/I.

Hupkyasimus BOAHBIX MAacC B MOPSIX M OKeaHax. braropaps
3TON LUPKYJSLUU B OKEAHE COBEPIIAETCS MEPEHOC TEIula U PacTBO-
PEHHBIX B BOJIC Ta30B HA MHOTHE COTHHU M THICSYU KWJIOMETPOB. J[BU-
KEHUSIMU BOJIbI PA3HOCSITCA OOJIOMKHU TOPHBIX MOPOJ U XUMHUUYECKUE
COEAUHEHHS, TOCTYIAIOIINE B MOPS U OKEAHBI C CYIIIH.

O B3auMoaeldCcTBUU TreOPU3NYECKUX U Te0JIOTHYECKHUX IpPo-
neccoB. [[upkynsauus BO3AYyIIHBIX U BOJHBIX MAacC BO3HUKAET HU3-3a
HEOJMHAKOBOro HarpeBa jaydyamu ConHIA 3€MHOM ITOBEPXHOCTH
BCJICJICTBUE I1apooOpa3Hoi (opMbl Hallle riaHeThl. biaromaps ta-
KO IUPKYJSALUU NPOUCXOAUT 3aKOHOMEPHOE PaCPEACICHHUE TEIIa U
BJIar¥, KOTOPOE JIEKUT B OCHOBE KIMMATHYECKON 30HAJBLHOCTH (CM.
Huxe). Ecinu Ob1 He ObLIO penbeda, TO KIMMAaTUYECKUE 30HbI PacIio-
Jarajauch Obl HA 3€MHOM MOBEPXHOCTH HIMPOTHBIMU MOJIOCAMU, CHUM-
METPUYHBIMU OTHOCUTEIBHO AKBaTOpa. Penbed, Kak yke roBOpUIIOCH,
BHOCHUT CBOM KOPPEKTHUBBI B IUPKYJISIIIUIO aTMOChEPHI U TUAPOCPEPHI
U TEM CaMbIM YCIIOXKHSIET PUCYHOK pacrpenesieHus: kaumartoB. C Te-
YEHUEM T€OJIOTUYECKOTO BPEMEHHU KJIMMATHYECKAsl 30HAIBHOCTH YC-
JOXKHSETCSI. MHOTME yUYEHBIE CUMTAIOT, YTO XApaKTEP pACIPEICIICHUS
penbeda Ha 3eMHOM MOBEPXHOCTH €CTh CJICICTBUE MEPBUYHON HEO]I-
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HOPOJHOCTH CTPOEHHMS 3€MHOTO I1apa: NPOTOILNIAHETHOE BELIECTBO HE
OBLJI0O TOMOTEHHBIM. BCiiencTBre 3TOro reojornyeckue mporecchl He-
PAaBHOMEpPHO paclpe/iesieHbl Ha Hallle IJIaHeTe: T/e-TO TIyOMHHAas
nuddepeHimanms BenlecTBa IUla OBICTpee, a T/e-TO MEJJICHHEE.
B03M0XHO, 94TO B COBPEMEHHOM KIMMATHYECKOM 30HAIBHOCTH MPO-
SBJISIETCSl KaK IIapo0Opa3sHOCTh 3€MJIM, TaK U MEPBUYHASI HEOIHOPO/I-
HOCTB €€ HEP.

I'eoxumuueckue npoueccst

OTH TIpouecChl NPOUCXOIAT HA YPOBHE XUMHUYECKHUX 3JIEMEHTOB U
WX COCJIUMHEHMH, a CyTh UX COCTOUT B O€CHpPEPHIBHON MUTpAIUM aTO-
MOB.

O pacopegeeHMd XUMHYECKHMX 3JIEeMEHTOB. B mpupone wus-
BECTHO 89 XMMHUUYECKHUX 3JIEMEHTOB, COJAEPKAHUE KOTOPBIX B KOCMOCE,
Ha 3eMHOM Iape, B Omocdepe U OTAEIbHBIX €€ YacTsAX BechMa pas-
JUYHO. BBIABIECHHE 3aKOHOMEPHOCTEW paclpeiesieHUuss XUMHUYECKUX
AJIEMEHTOB B MPUPOJIE HAYAJIOCh C OMPEACIICHUSI CPEHETO XUMHYE-
CKOI'0 COCTaBa 3€MHOM KOpBI, MOCKOJIbKY UMEHHO OHA MUCTOYHHMK XH-
MUYECKUX 3JIEMEHTOB JJIi BCEX OCTaJbHBIX €CTECTBEHHBIX TeJ OUO-
cepsl.

Oty paboty Havan Ha pyoexe XIX u XX BEKOB U HEMPEPHIBHO
Bell B TeueHue 40 ner amepukanckuii xumuk ®pank Kiapk. Cpennee
COJIEp’)KaHUE XUMUUYECKOIO 3JIEMEHTa B KaKOW-HUOYIb KPYIHOW Teo-
XMMHUYECKOU cucteMe, no npemioxkenno A.E. @epcmana, cranu Ha-
3bIBaTh €r0 UMEHEM — KJIApKOM. B HacTosee BpeMs KJIapKH ycTa-
HOBJICHBI HE TOJIBKO JIJIsi 36MHOM KOPbI, HO U JJIsI KOCMOCa, Ouocqepsl
Y OTIEIBbHBIX €€ YacTeu. B pe3ynpTare BCeX 3TUX UCCIENOBAHUMN BbI-
SBWICS Psii OCOOEHHOCTEN pachpeiesieHus] XUMUYECKUX AJIEMEHTOB.
['maBHasi 0COOEHHOCTH 3aKJIIOYAETCSI B OTPOMHOM KOHTPACTHOCTH
KJIADKOB OTJEJIBHBIX 3JeMeHTOB. K mpuMepy, 3eMHasi Kopa COCTOUT
MOYTH HA MOJOBUHY U3 Kucjopoza (47%), Ha BTOPOM MECTE — KpeM-
Huit (29,5%), Ha TpeTtbem — amomunui (8,05%). anee uayt — xene-
30 (4,65%), xanbiuii (2,98%), Hatpuit u kanud (mo 2,5%), MarHuu
(1,87%), tutan — (0,45%). B cymMme 3TU S3JE€MEHTHI COCTaBJISIOT
99,48%. Ha ocranpubsie 80 octaercsa Bcero 0,52%. B umcno neBatu
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AJIEMEHTOB HE BXOJHUT JAXE€ YIJIEPOJ], KOTOPbIA UIPACT BAXKHEHUIIYIO
pons B Omocdepe. B xocmoce mpeobiramaroT Bcero aBa dJeMEHTa —
BOJIOPOJI U TEJINi, a B JKEJIE3HBIX METEOPUTAX, U3 KOTOPBIX, BOZMOXK-
HO, CJI0KEHO SIIPO HAIleW IUIAHETHI, KEJIE3HO U HUKEIb. B KaMEHHBIX
METEOpHUTaX, KOTOphIE OJIMKE BCETO MO CBOEMY XUMHUYECKOMY COCTaBy
MPOTOIUIAHETHOMY BEIIECTBY, — KUCJIOPOJ, MAarHUui, KpPEMHUH, Kelle-
30. B ruapocdepe — kucnopoa 1 BOIOPOI, a B AKUBOM BEIIECTBE — KU-
CJIOpPOJ, Yraepo, Bojopoa u a3oT. Kak Bumum, Besae mnpeodiianaroT
JIETKUE DJIEMEHTHI, Y KOTOPBIX SJIPO CJIIOKEHO YETHBIM HEOOJBIINM
YUCIIOM ITPOTOHOB M HEUTPOHOB. Buanmo, 3Ta mepBUYHAss KOHTPACT-
HOCTh KJIQpKOB OOYCJIOBJIEHa HE 3€MHBIMU MPUYMHAMH, & OCOOEHHO-
CTAMHU SIICPHOTO CHUHTE3a B IIEHTPAIBbHBIX 4YacTAX 3Be3l1. B pasHbIX
4acTsAX HaIlleW TUIaHeT, U B Onocdepe XUMHUUECKHUE IJIEMEHThl UMEIOT
pa3HbIe KJIapKu. JTa KOHTPACTHOCTh BTOPUYHA, OHA BO3HUKIA B pe-
3yJIbTAT€ MUTPALIMN XUMUYECKUX 3JIEMEHTOB.

BTopyto 0COOEHHOCTH B pacIpOCTPAHEHUH XUMHUYECKUX JIEMEH-
TOB B Hayase XX Beka yctanoBwi B.W. BepHanckuit: «Bce 3JIEMEHTBI
ecThb Be3zie». [Ipyroe neno, B kakoM konudecTBe. Kinapku MOryT OBIThH
MICUE3AI0IIIE MaJIbl.

TpeTbsi 0COOEHHOCTD 3aKJIIOYAETCsl B pa3HON CIIOCOOHOCTU K MH-
HEpaNooOpPa30BaHUIO, TEX «KUPHIUYUKOB», U3 KOTOPBIX CIIararoTcs
TOPHBIE MOPOJABI. JTa CIOCOOHOCTb, C OJAHOW CTOPOHBI, 3aBUCUT OT
XAMHUYECKUX CBOMCTB JIEMEHTA, a C IPYTrOM — OT €ro KJIapka.

OcobennocTu MUTPAIIAU XHUMHUYECKHX 3JIEMEHTOB.
A.E. ®epcmaH paznnyaeT BHYTPEHHHUE U BHEIIHUE (DaKTOpbI MUTpa-
. BHYyTpeHHUE ONpeNeatoTCs] CTPOEHUEM aTOMOB, OT KOTOPBIX 3a-
BUCSIT CBOMCTBA XMMHUYECKUX DJIEMEHTOB (J]aBaTh TYyro- U JIETKOIJIaB-
KUE COCIUHECHUSA, JIETy4YHhe, PACTBOPUMBIC W WHEPTHBIE (POPMBI).
Bremnnue GakTopsl — 3TO TEPMOJIMHAMUYECKHE YCIOBHS, a B Onocde-
pe — JaHAmapTHO-TCOXUMUYECKUE, OOYCIIOBJICHHBIE JCHCTBUSMHU
npyrux ouocdepHbIx nporeccoB. IMEHHO OHM OMpPENETsIOT MOBEE-
HUE DHJIEMEHTOB B Pa3iMYHBIX OOCTaHOBKaxX (OKUCIWUTEIbHO-
BOCCTaHOBUTEJIbHBIX, IIETOYHO-KUCIOTHBIX).

[Ipy nM3ydeHMH MUTpPALMM XHMUYECKHUX JJIEMEHTOB HCHOJB3YIOT
TaKue MOHATHS, KaK KJIApPK KOHLEHTPAUWU U KJIapk paccesHus. Kiapk
KOHI[EHTPAllUK — 3TO OTHOUICHUE COJECPKAaHHS 3JIEMEHTa B JTAHHOM
TEJIE K COJECPKAHUIO €ro B 3eMHOM Kope. Kiapk paccessHust — 310 OT-
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HOIIIEHUE KJIapKa 3JIEeMEHTa B JUTOCchepe K COACPKaHUIO €ro B JIaH-
HOoM Tenie. [1o kapkaM KOHIIEHTpAIMU M PAacCEIHUs UCCIECAYIOT OBe-
JIEHWEe XUMHUYECKUX JJIEMEHTOB B T'€OXMMHYECKHX IIpoIleccax, oIpe-
JNeNSoT TyTH WX wMurpauud. Haumbosee mNpocThiM — SIBISETCS
Mexanuyeckas Muepayus, Kotopasi HOJYUHSIETCS 3aKOHAM MEXaHUKU U
UJIET B OCHOBHOM MO/ BO3/ICMCTBHEM Ire0(DU3UUECKUX MPOIIECCOB. ITO
NepeHoc O00JOMKOB MHMHEPAJIOB TEKYYMMHU BOJAaMU, BETPOM, IBUKE-
HUEM JICTHUKOB U T.J. MexaHndecKass MUTPAIis 3aBUCUT OT BEJIMYH-
HbI YaCTHUI] MUHEPAJIOB U TOPHBIX MOPOJ, UX MJIOTHOCTH, CTOMKOCTHU K
MEXaHUYECKUM BO3JICHCTBUSM, CKOPOCTH JBWXEHHUS BETpa, BOJBI,
Jap7a. XUMHAYECKHE CBOMCTBA 3JIEMEHTOB MPU 3TOM BHJIC MUTPAIIUN HE
MMEIOT HUKAKOro 3Ha4yeHus. B pe3ynapTrare MeXaHU4YeCKOW MUTpallUU
00pa3yloTCsi POCCHINU TE€X WJIM WHBIX MUHEPAIOB. Bmopou 6uo mu-
epayuu — uzuxo-xumudecxkut. OH TOTUYNHEH 3aKOHAM (PU3UKHU U XU-
MUM (3aKOHaM IUJIABJICHUS W KpUCTaum3anuu, nuddys3uu, pactBope-
HUS, OCKACHUS, COPOILIMH, AecopOouu U T.1.). JIyule Bcero n3ydeHa
MUTpaIKs BEIIESCTBA B BOJIHBIX PacTBOpaxX B BHJIC MOHOB (MOHHAS MH-
rpamus). [1o WHBIM 3aKOHAM WJET KOJUIOWJHAsT MUTpAIvs, MUTpaIUs
razoB. Tpemuii 6ud mucpayuu — OUO2eHHAs, KOTOpas Oblia yCTaHOB-
nena B.M. Bepnaackum. ITa Murpanus 10JbKHA aHATM3UPOBATHCS HE
TOJILKO Ha OCHOBE 3aKOHOB ()M3UKHU M XUMUHU. OpraHu3zMam MpUCYIIH
MPOIIECCHl YIIPABIICHUS, HA OCHOBE MEpepadbOTKU MHPOpMAIIUU, KOTO-
pbIe OTCYTCTBYIOT B HEXKMBOW MPUPOJIC. ITU MPOIIECCHI YIIPABICHUS U
ONpENENSAIOT CBOeoOpa3ue OMOreHHOW Murpauuvu. Yemeepmoli mun
Mucpayuu, camvlil C10AHCHbIU, — mexHo2eHHbit. OH CBsI3aH C TPYJIOBOM
NeATeIHbHOCTHIO YesioBeKa. K 3ToMy BUy MUTpaIlid OTHOCUTCS OTpa-
00TKa MECTOPOXKJICHUHN IMOJE3HBIX MCKOMAEMbIX U TPAHCHIOPTUPOBKA
WX MPOAYKIMU Ha OOJIBIIME PACCTOSHUS, a TaK¥KE CEIbCKOXO3SUCT-
BEHHOE MPOU3BOJICTBO (MCIOJIb30BaHNE yA0OpEHHH, IEPEBO3Ka MOJY-
YEHHBIX MPOIYKTOB M T.1.). K 3TOMY ke BHUIy MUTpaIlid OTHOCUTCS U
XUMHUYECKOE MPOU3BOJCTBO, MPU KOTOPOM HEPEAKO CO3/IAIOTCSI HC-
KYCCTBEHHBIC COCIMHEHMUsI, HE BCTPEUABIIINECS paHEE B MPUPOJIE.

[Io COOTHOIIEHHIO BUJOB MUTPAIMU PA3TUYAIOT TPU OCHOBHBIX
Tumna JaHamadra. Aouocennvie nanowagmol. VIM MPUCYITA TOJIBKO
MexaHhueckass U (U3MKO-XMMHUYECKass MWUTrpaluu. buocenHnvie nauo-
wagmel. B HUX BeqyIIas poyib MPUHAJICKUT OMOTEHHOW MUTpaIny, a
(bU3UKO-XUMHUYECKass 1 MEXaHWUeCKasl UTparoT MOJIMHEHHYIO poib. B
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MEXHO2EHHBIX (KYIbMYPHbIX) JaHOwagdmax OCHOBHYIO POJIb HMIpaeT
TEXHOTEHHAsT MUTpallys, OIpeaeseMas COIUATbHBIMU TPOIECCAMU,
XOTS B HUX Pa3BUBAIOTCA U BCE OCTAJIbHBIC BUIbI MUTpaluu. Takas TH-
noJiorusi aHamagToB (M0 BeAyIIeHd POJIM T€X WIM WHBIX BHJIOB MU-
rpalliK) e1lle pa3 noJ4epKuBaeT 0coOyI0 poJib )KMBOTO BEIIECTBA U €TI0
BBICIIETO MPOSIBJICHUS B BUJIC YEJIOBEUYECKOUN JeATENHHOCTU. BaxHyro
pOJIb B MHUTpAIlMd XUMHUYECKHUX JJIEMEHTOB WUIPAIOT TC€OXUMHUYECKUE
Oapbeprl. D10 noHsTHe B 1961 1. BBen A.U. Ilepensman. O um 060-
3Ha4aj T€ y4aCTKH MPOCTPAHCTBA HAIICH IJIAHEThI, HA KOTOPHIX Ha KO-
POTKOM PACCTOSIHUU MPOUCXOIUT PE3KOE YMEHBIIIEHNE HMHTEHCUBHOCTH
MUTPAIMA XUMHUYECKUX DJIEMEHTOB M, KaK CJICJICTBUE, UX KOHIICHTpa-
1us. IMEHHO K T€OXMMHUYECKUM OapbepaM MpUypPOUYEHO OOJIBITUHCTBO
MECTOPOKJICHHM TMOJIE3HBIX UCKOMaeMbIX. HarsimHpIM IprMepoM Teo-
XUMHUYECKOTO Oapbepa SIBISIOTCSA ACNBTHl PEK, IJI€ B 30HE CMEIICHUS
MIPECHBIX U MOPCKHUX BOJ PE3KO MEHSIOTCS (hM3UKO-XUMHUUYECKHE YCIIO-
BUA. JlpyrumMu nmpuMepaMu reOXUMHYECKOTo 0aphepa MOTYT CITY>KUTh —
KpaeBble 4YacTH O0JIOT WJIH K€ KOHTAKT M3BECTHSIKOBBIX TOJII] C TTOKPbI-
BaOIIMMH MX TJIMHUCTHIMU CJIAHITAMH.

[TepBoe mpuONAMKEHHOE 3HAKOMCTBO C BHYTPEHHEH CYIIHOCTHIO
Ir€OXMMHUUYECKUX TMPOIECCOB JAET OCHOBAHHWE MOJPAa3JCIUTh HX IO
TEPMOAMHAMUYECKUM M TCOXHMHYECKHMM YCIIOBHSIM Ha JBE OOJbIITHE
TPYIIBI — SHJIOTCHHBIE U YK30TeHHBIC. [lepBhie UAYT B Heapax 3eMiu
IpU BBICOKMX AaBJICHUAX (ECATKA M COTHU aTrMmocdep), BBICOKOH
TeMriepatype (MHOTHE COTHHU TpanaycoB Llembcus) U mpu OTCYTCTBUU
CBOOOJHOTO KUCTIOPOJia (B BOCCTAHOBUTEIBHBIX YCJIOBUSX). DK30T€H-
HbIE TEOXMMUUYECKHUE TPOIIECCHl UIYT B caMoil Omocdepe, B ee JIaH-
madTHOUN cdepe, IpU JaBICHUU B OAHY aTMocdepy, Ipu TeMrepary-
pax He BBIIIEC MEPBBIX JCCATKOB rpaaycoB llenbcusa u, kak mpaBuio,
IpyU HAJIUYMKA CBOOOJHOIO KHUCJIOPOJAA, YTIEKHUCIOro rasa, ciaadbIx
pPacTBOPOB a30THOM KUCHOTBHL. C MOMEHTA MOSBJIEHUS KUBOTO BEIIE-
CTBa DK30T€HHBIE T€OXMMHUYECKHE IPOIIECCHl MPOTEKAIOT MPHU HEIo-
CPEICTBEHHOM YYaCTUM >KHBBIX OpPraHU3MOB, JIUOO MPOIYKTOB UX
KHU3HEACATEILHOCTH. IHBIMU CJIOBaMU, B HACTOSIICE BPEMsI BCE DK30-
TE€HHBIE TIPOIIECCHI 110 CBOCH CYTHU SIBISIOTCS OHMoreoxumudeckumu. He
MaJjioe BIMSHUE Ha HUX OKa3bIBAET U TPY/I0Bas JIEITEIbHOCTD JIIOACH.

DH/IOTeHHbIE TeOXMMHUYecKHe nmpouecchbl. /711 HUX xXapakTepeH
(UBUKO-XMMUYECKUI TUI MUTPAIlUd XUMHUYECKUX 3JeMEHTOB. Hawu-
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0oJiee BaxkKHBI JJI1 OMocdepsl ciaeayrole ABe pa3HOBUIHOCTH 3TOTO
tumna. Bo-nepBeix, 310 riayounHas nuddepeHiyanus npoToIiaHeTHO-
ro BEIIECTBa, UAYIIAs MO MPUHIIAITY 30HHOM IIJIaBKH, O KOTOPOM yKe
rOBOPWJIOCh. B 3TOM mpolnecce MarMaTuyeckoro MpoIuiaBiIeHUs Mpo-
UCXOJIUT pa3/ieICHUE MHUHEPAJIOB IO TeMIeparype IiaBieHus. Jler-
KOIUTAaBKHE MOJHUMAIOTCS K BEPXY U, 3aCThIBasl B BEPXHUX YACTAX JIM-
Tocdepbl, 00pa3ylOT pa3IuyHbIE OCHOBHBIE MOPOJAbI (0a3ajbThl).
Haubonee TyromnaBkue ¢ppakiiy 3aCThIBAIOT B HEAPAX 3€MJIU B BUJC
yJIBTPAOCHOBHBIX MOPOJ (YHUTOB, IEPUIOTUTOB U T.1.). [Ipu Takoit
30HHOM TJIaBKE BBIICIISIIOTCS U Ta3000pa3HbIe BEIIECTBA, 00pasysl «Tra-
30BO€ JIbIXaHWE» 3eMJIM. 3a X cYeT W oOpa3zoBajiach MEpPBUYHAS aT-
Moc(epa Hamel miaHeTbl. Bo-BTOpPBIX, 3TO THAPOTEPMAabHBIN MpoO-
necc. B Heapax 3emiu, B 30HaX MarMaTU4ecKUX 04aroB, 00Opa3yroTcs
TUAPOTEPMAIbHBIE PACTBOPHI Pa3HOOOpa3HbIX MeTaILIOB. [Ipu moabe-
M€ 3THUX PAcCTBOPOB K 3€MHOM MOBEPXHOCTH OHM OCTHIBAIOT, U U3 HUX
MOCJIEIOBATEIIbHO BBIMIAJIAIOT PYJHBIE MHUHEpaJbl, KOTOPHIE B BHUJIC
BKpAIUICHU BCTpPEYalOTCsl B TOPHBIX Mopojaax. Ha reoxuMudeckux
Oapbepax 00pa3yroTcsi OOJbIINE CKOIJICHUSI PYIHBIX MUHEPAJIOB, KO-
TOPBIE U 00Pa3yIOT MECTOPOXKIACHUS MOJE3HBIX UCKOMAEMBIX.

JK30reHHbIe Te0OXHMUYeCKHe npouecchbl. VM npucyim Bce de-
TBIPE THIIA MUTPAIlUd XUMHUYECKUX DJIEMEHTOB. DTH MPOIECCHI, KaK
MPaBUJIO, UAYT MPU YYACTUHU KUBBIX OPTraHU3MOB WUJIM MPOJAYKTOB UX
KU3HEeITeNbHOCTH. [1oaTOMYy OHM OyIyT pacCMOTPEHBI HUYKE BMe-
CTE C OMOrCOXUMUYECKUMH.

B3auMoCBSI3M JHAOTEHHBIX M JK30T€HHBIX T'€OXHMMHYECKHX
NpoueccoB. DHJIOTCHHBIC TEOXUMHYECKHUE MTPOIECCHl TECHO CBS3aHBI C
reosiornueckumu. [Topoit TpyJIHO pa3auyuTh, YTO B UX B3aUMOCBSI3U
SIBJIIETCS. TTPUYMHOM, a 4TO CleACTBUEM. [l0 CymecTBy, OHM mpen-
CTaBJISIIOT COOOM ABE CTOPOHBI OJIHOM Menanu. C OJTHOM CTOPOHBI, 3TO
T€ rIIyOMHHBIE MPOIECChl, KOTOPhIE UAYT B Helpax Haiieu miaHeTsl. C
JIPyroi CTOPOHBI, OHM HE MEHEE TECHO CBSI3aHbI C YK30T€HHBIMU I'€O-
XUMHUYECKUMH TpolleccaMid, 1 UMEHHO Yepe3 HHUX KHBOE BEIECTBO
OKa3bIBAET BIUSHUE HA PHAOTCHHBIC TCOXUMHUYECKHUE Mpoliecchl. B ua-
CTHOCTH, P€3yJIbTaTOM TaKOTO BIUSHHUS SIBISETCS MOSBICHUE KUCIBIX
MarMaTU4eCKuX MOpoja — rpaHuToB. [Ipyu MUrpanum XuMHIECKUX dJie-
MEHTOB Pa3/IeJICHUE OKCUJOB KPEMHHUS OT OKCHJIOB AJIIOMUHUS U Ke-
J€3a MPOUCXOUT TOJBKO B DK30T€HHBIX T€OXUMHUYECKUX, TOUHEE OHO-
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reOXUMHUYECKHUX, Mpoleccax. B pesynbraTte 00pa3yroTcs OCaJO4YHbIC
ropHble moposl, oboramieHHsie Si0,. Korga jxe Takue mopojasl ormyc-
KaloTCAd B Helpa 3€MJIM U TaM PacCIUIaBIISIIOTCSA, TO TMOSIBIISIETCS Tpa-
HUTHasi Marma, Ipu 3aCThIBAHUM KOTOPOM M (HOPMUPYIOTCS paziny-
HbIC TPAaHUTOMIHBIE TOPOABl. B CBOIO oOuepenb HHIOTCHHBIE U
AK30TCHHBIE TEOXMMHUYECKHE IMPOIECChl BIUSIOT HAa OHOJIOTHYECKUE
gyepe3 Co3JaBaeMyr0 MMHU T'€OXMMHYECKYyro auddepeHnuanyi Ouno-
cdepsl, B pe3yJibTaTe 4ero 00pa3yroTcs T€OXUMUYECKUE MPOBUHIIH,
OHHU pa3IUyYarOTCs MEXIY COOOM KilapKaMu KOHIIEHTpAIlUU U KJapKa-
MU PaCCesTHUS TE€X WM MHBIX 3JIEMEHTOB. JTa reoxumuueckas aud-
dbepeHumanus U3yvaceTcs CIeNHalbHOH HAyKOW — T€OXUMHUEH JIaH-
madTa, OCHOBBI KOTOpOM ObuTH 3asioxkeHbl Tpyaamu b.b. TlonbiHoBA B
nepBou nmosoBuHe XX Beka. /[anpHElNIee pa3BuTUE 3Ta HayKa IOJy-
yuna B Tpynax A.W. Ilepensmana, M.A. I'1a30BCKOM U MHOTHUX JIpY-
TUX TEOXUMUKOB. M30BITOK MIM HEXBATKa T€X WJIM UHBIX 3JIEMEHTOB B
F€OXMMHUYECKUX MPOBUHIMAX BEJET K PA3BUTHUIO CPEIU KHUBBIX Opra-
HU3MOB TaK Ha3bIBA€MbIX JHIEMHUUYECKUX 3a00JeBaHMI, 00YyCIOBJICH-
HBIX JUCAJIEMEHTO3aMM (HEXBATKOW WM HU30BITKOM TE€X WM HHBIX
aneMeHTOB). IIpuMepoM MOXET CIyXUTh 300Hasi 00JIe3Hb IIMTOBU/I-
HOW K€JIe3bl, PAa3BUBAIOIIASACS ITPU HEXBATKE MOJA.

Bbuonozuueckue npoueccsl

OTH NMPOLECCH NPUCYIIX TOJIBKO )KUBOMY BEIIECTBY, YEM U OTJIH-
YAKTCSI OT BCEX OCTaJbHBIX. OHM MOJIOKE PaHEE PACCMOTPEHHBIX
MIPOLIECCOB, TaK KaK MOSBMJINCh OJJTHOBPEMEHHO C KMBBIMH OpPTaHU3-
MaMH TOCJI€ TOro, KaK B3auMOJACHUCTBUS I'€OJOTHYECKHUX, reodusnye-
CKHUX M TEOXUMHYECKUX MPOIECCOB CO3/alu OJIaronpusaTHbIC YCIOBUS
U1 UX cymiecTBoBaHus. [103ToMy OMOJIOrMYECKHE MPOIECCHl OBLIH
BBIHYKJICHBI BIIMCATHCSI B YK€ CJIOKUBIIHUECS aOMOTEHHBIE, KOTOPbhIC
MBI TOJIBKO 4YTO paccMoTpenu. Ho OHM He MpOCTO MacCUBHO MPUHOPO-
BWINCh K HUM, a Hayajd MX aKTUBHO NPEoOpa30oBHIBaTh, MpHaaBas
TE€M CaMbIM HEOOpAaTHUMYIO HAIPaBJICHHOCTh Pa3BUTHIO Bcel Ouocde-
pHIL.

buonornueckue mporecchl BecbMa pasHOOOpa3Hbl U UMEIOT Pa3-
HOE MPOCTPAHCTBEHHO-BPEMEHHOE BBIPAXKECHUE. B TaknxX MeIbYanInx
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o0pa3oBaHUsX, KaK KJIETKa, OHU OBICTPOTEUHBI. A MPOIIECC BOZHUKHO-
BEHMS HOBBIX TAKCOHOB JUIMTCS MHJIJTMOHBI JIET U OXBAaTHIBAET MHOTHE
THICSYM KBAJPATHBIX KWIOMETPOB. Bce Omosiormdeckue mpouecchl
OCYIIECTBIIIOTCS 32 CYET SHEPTUU XUMHYECKUX PEAKIIUN, 3armachl KO-
TOPOU TMOMOJIHSIOTCS B Ouocdepe, TiIaBHBIM 00pa3oM 3a c4eT (POTo-
CHUHTE3a, B KOTOPOM YTJIEPO]Il BBICTYMAET KaK MOIIHEHIINI aKKyMyIsi-
TOP COJIHEYHOU sHepruu. B moazemHoi Ouocdepe 3TO MOINOTHEHHE
MPOUCXOJUT 3a CYET BHYTPEHHETO Teruia 3emin. Huxe Mbl ocTaHo-
BHUMCS JIUIIIb HA T€X OHMOJIOTHYECKHUX Ipolieccax, Omarogapsi KOTOPhIM
’KUBOE BEIIECTBO HE TOJBKO BITMCAJIOCH B CJIIOKUBIICECS B3aUMO/ICH-
CTBHE aOMOTEHHBIX MPOIECCOB, HO U CTAJO MPEeoOPa3OBHIBATH UX.
IMeHHO OHU 00BEIMHSIOT BEIIMKOE Pa3HOOOpa3rue Pa3HOMOPSIKOBBIX
OMOJIOTMYECKUX MPOIIECCOB B €IMHYIO CUCTEMY, KOTOPYIO Mbl Ha3bIBa-
€M KOPOTKHUM CJIOBOM — >KH3Hb.

Pa3mHoxkeHHe (BOCIPOU3BOACTBO Ce€0€ MOJOOHBIX) — ATO BaXK-
HEeWIUN 13 BCeX OMOJOTMYECKUX IpolieccoB. BOCIpor3BOICTBO HIET
HE IO MPUHIMIY MPOCTOr0 KOMUPOBaHUs (KJIIOHUPOBAHUA), a B BUJC
HBOJIIOIIMOHHOTO TMpoliecca (CM. HUXKE).

PaccejieHue MOSBUBIINXCS TaKCOHOB M3 IIEHTPAa CBOETO 3apOiK-
JIEHUA TI0 BCEMY MPOCTPAHCTBY OMOCPEPDI, TJIe CYIMIECTBYIOT JJII HUX
OJIaronmpuATHBIC YCIOBHUS CYIIECTBOBaHUA. PacceleHnio crmocoOCTBY-
eT psaa TeoPU3MuecKux MPOIIECCOB, CBA3AHHBIX C TEepPEMEIICHUEM
BOJHBIX U BO3AYIIHBIX Macc. Penped ke BricTymaer kak ¢akrop, or-
pPaHUYUBAIOIINN pacCelICHHE, BO3JIBUTAs HA IyTH MUTPAHTOB HEIpe-
onoiumbie Oapbephl. [IpociexuBaHue IMyTedl MUTIpallUd — OJHO U3
yBJIEKATEIbHEHIIINX HUCCIEAOBAaHUNA B o0sacTu Ouoreorpaduu. ITH
WCCJICOBAHUS TTOMOTAIOT MOHITh MHOTOE B MCTOPUU Pa3BHUTHS OHO-
chepsnl.

Ilutanue, AbIXaHUE W BbIJIeJEHHE TOXE OTHOCATCA K YHUCIY
OMOJIOTMUECKUX TIPOILIECCOB, HUrparomux OuocdepHyro poib. OHH
MPEJCTABIISIIOT CO00M pa3Hbie (POPMBI OJTHOTO U TOTO K€ IpoIecca
oOMeHa XMMUYECKHUMH AJIEMEHTAMU U UX COCIMHEHUSIMU MEXKIY KU-
BBIMU OpraHU3MaMU U OKpYy»Karolieil cpenoil. B ocHoBe 3Toro oomeHa
aexaT OMOreoXMMHUYECKHe peakiuu (cM. Hike). OTMETUM JBE 0CO-
oenHoctu 3Toro oomena. IlepBas — COCTOUT B CIIOCOOHOCTH KOHIICH-
TPUPOBATh B TKAHAX OPraHU3MOB T€ WJIM MHBIC XUMHUYCCKHE DJIEMEH-
Tel. (K mpumepy, B 3€pHaX KyKypy3bl OTMEUaeTCsl IMOBBIIIEHHOE
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coaepxkanue 30ji0Ta). OCOOEHHO SIPKO 3Ta CIIOCOOHOCTH IPOSBISCTCS
y MOPCKHX opranu3mMoB. OOI1Ien3BECTHO, YTO B MOPCKOM BOJIE COMAEP-
&KuTcA Bes Tabnuiia Menaeneesa. [IpaBna, 60JIbIIMHCTBO XUMHUYECKUX
AJIEMEHTOB MPUCYTCTBYET B HUYTOXKHO MAaJIbIX KojuyecTBax. Llenblii
P MOPCKMX OPTraHU3MOB CIIOCOOHBI MOBBINIATH KOHIIEHTPAIUIO B
CBOEM Te€JI€ OT/EJIbHBIX 3JIEMEHTOB B COTHH, THICSAYU M JaXe JIECSTh
THICAY pa3. DTUM MOJb3YIOTCS JIOJIA Uil TIOJIYUYECHUS! OTAEIbHBIX XU-
MUYECKUX 3JIEMEHTOB JUIsl CBOMX HYXJ. B 4acTHOCTHM M3 HEKOTOPBIX
BHUJIOB MOPCKHUX BOJIOPOCIIEH T00BIBaIOT Moa. biarogapst cBoeit GpyHK-
U1 KOHIIEHTPATOPOB >KUBBIC OPTraHU3Mbl BBICTYIAIOT KaK OTJICJIbHBIM
MOIITHBIN (pakTOp Tpoliecca JUTOreHesa. B pesynmbrate obOpasyercs
yroJib, GocHOpUTHI, OPTraHOTCHHBIE M3BECTHSIKH, KPEMHUCTBIC MOPO-
JIbI, CJIOKEHHBIE CKeJIeTaMu paJuoisipuii u auatoMmeit u 1.1. Croco0-
HOCTh KOHIIEHTPHUPOBATH IMO3BOJIAET OpPraHM3MaM y4acTBOBaTh B 00-
pa3zoBaHuM penbeda (B MOpe co31aBaTh pu(bl, a Ha CyllIe MOCTPOUKHU
TEPMUTOB).

Ho camas mopasutenbHas CiOCOOHOCTH KUBBIX OPTaHU3MOB CO-
CTOUT B y3HaBaHUU U pa3/IeICHUH HW30TOMOB. MI3BECTHO, YTO MHOTHE
XUMHYECKHE DJIEMEHTHI MPEACTABISIIOT COOONM CMeCh HM30TOIOB B
CTPOr0 OMpPEEICHHBIX NPONOPIUAX. B cBOMX OOMEHHBIX MPOIIECCAX C
OKpY>KaloIleil Cpesoil OpraHu3Mbl UCTIOJIB3YIOT CTPOTO OIpPE/ICICHHbBIC
M30TOMNbl XMMHUUYECKHUX AJIEMEHTOB. biaromapst atomy B Ouosoruue-
CKHUX Mpolleccax MPOUCXOAUT pas/ieieHHe M30TOMNOB (B TKAHSIX U B
MPOAYKTaX BBIICICHUS NPUCYTCTBYIOT JUIIb HEKOTOPBIE U3 HUX). JTa
CIIOCOOHOCTh Pa3/CNsITh HU30TOMNBI MO3BOJISIET OMPEACNATh CTENEHb
y4acTHsl KUBBIX OPraHU3MOB B ()OPMUPOBAHUU TEX WJIM UHBIX OHO-
KOCHBIX Tel (10 U3MEHEHUIO €CTECTBEHHBIX MPOMOPIIUN MEXITY H30-
TOIIaMU).

B3aumocBsi3u 0HOJIOTHYECKUX MPOLECCOB € re0JI0rH4eCKUMH,
reopusnyecKMMH U reOXMMUYeCKUMU. Bce paccMoTpeHHbIe O1oJI0-
TUYECKUE MPOIECChl NPUBOAT K TOMY, YTO, C OJTHOM CTOPOHBI, )KUBBIE
OpraHU3Mbl MPUCIOCAOIUBAIOTCA K TEM YCJIOBHUSIM CYIIECTBOBaHMS,
KOTOpBIE OBUIM CO3/IaHbl A0MOTEHHBIMU TIPOIECCaMU, a C IPYrou — mo-
CTOSTHHO M3MEHSIOT apeHy >KU3HH, MpeoOpa3ysi CBOEH KU3HEACATEb-
HOCTBIO XOJ Ipyrux onocdepHsix mporeccon. Tak, K mpuMepy, MosB-
neane 350 — 400 MuH. €T TOMy Ha3zaJ HA3€MHOIO PAaCTUTEIBHOTO
MOKPOBa KOPEHHBIM O0pa3oM HM3MEHWJIO XOJ psja TeoPpU3HMUECKUX
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IIPOIIECCOB, CBSI3aHHBIX C KPYroBOPOTOM BOJibl B Onocdepe. Ho Hau-
OoJiee CyIIeCTBEHHbIE M3MEHEHUS MPOU3OILIN B IEJIOM Psie TeOXU-
MUYECKUX MPOIIECCOB, KOTOPhIC MPEBPATHIINCH B OHOTCOXUMUYECKHE
(cMm. Huxke). CBOEM KU3BHEAEATEIBHOCTHIO )KUBbIE OPraHU3Mbl KOPEH-
HBIM 00pa3oM mpeoOpazoBaIid U MPOILIeCcC JIUToreHe3a. JesTenbHoCTh
YeJIoBeKa MO CBOECH CYTH SIBIISIETCS CBOECOOpA3HBIM OHOJOTHYECKUM
MIPOIIECCOM, B KOTOPOM Ba)KHEWIIIYIO HAMPABIISIIONIYIO POJIb WUIpacT
ero pasyM, Oiarojapsi KOTOPOMY OH W CO3/1all MUP HCKYCCTBEHHBIX
BELIECH, MUP TEXHUKH.

buozeoxumuueckue npoueccanl

OTH NpPOLECCHl OTIUYAIOTCA OT T€OXMMUYECKUX aKTHUBHBIM y4Ya-
CTUEM B HMX YXUBBIX OPraHHW3MOB, OCOOCHHO MPOAYKTOB MX >KH3HE-
NEATCILHOCTU. JTO U3MEHSET BECh XOJ MHUIPAIlMU XUMHUYECKUX 3Jie-
MEHTOB B Ouocdepe. buoreoxummuueckue Mponecchl UIYyT 3a CYET
SHEPTUY XUMHUYECKUX PEAKIUM, a 3armacbl 3TOM XUMUYECKOU SHEPTUU
MOTIOJTHSIFOTCS B OCHOBHOM B TIpoliecce POTOCHMHTE3a 3a CUET U3JIyde-
Husi CONHIA, U OTYACTH — TEIUIOBOM SHEPTUM HEAP HAIIEW IUJIAHETHI.
buoxumuyeckue npouecchl UrparT CYIECTBEHHYIO POJIb U B KOHCED-
BallMM B TOPHBIX MOPOJIaX COJHEUHOU HHEPruu, o0pasysi TeM CaMbIM
NEepBbIN ATam B OOJIBIIIOM KPYTrOBOPOTE CONTHEHUHOU sHepruu. K morr-
HEUIIUM OMOTr€OXMMHUYECKUM IpoIlecCaM OTHOCUTCA TMOCTOSIHHAs pe-
2eHepauus ce0000H020 Kuciopooa 6 ammocghepe Kak 1OOOYHOIO
npoaykra (orocunre3a. Hamuume cBOOOTHOTO KHUCIOpOJa MEHSIET
BECh XOJI TEOXMMHUYECKUX MPOLEeCcCOB. MeTaH U cEpOBOAOPOA, NMPHUIA-
BaBIIME MEPBUYHON aTmMocdepe BOCCTAaHOBUTENBHBIN XapakTep, Mo-
CTEIEHHO OKHUCIBUIACH U NEPEXOAWIN B APYTUE COCIMHEHUS], YaCTUY-
HO BbINagass B ocaaok. He MeHee BaXHBIM OMOT€OXMMUYECKUM
npoueccom siBisiercsa yoanenue CO, uz ammocghepvlr. 310 IpOUCXO-
U0 U TIPOUCXOAUT B pe3yJibTaTe OMOTEHHOTO KapOOHATOOOpa3oBa-
HUs, a TAKKE MPU UCHOJIb30BAHUU YIJIEPOJIa 1 HOCTPOCHUSI PaCTH-
TEIbHOM MacChl, 4acTh KOTOPOM TakXe 3aXOpPOHWJIACh B TOJIIAX
OCaJIOYHBIX MOPOJ B BHAE TOpda, MOCTENEHHO MEPEXOAIIEro B Ka-
MEHHBIN YTOJIb.
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B suTorenese (cM. HMKe) MPOUCXOAUT Pas3jesieHHEe KpeMHe3e-
Ma (SiO,) u coeTuHEHNH AJIOMUHHS M KeJie3a. Cpenu 0calouHbIX
MOPOJ, MOSIBJSIOTCS TOJIIM, OOOTalllEHHbIE KBaplEBBIMU IECKaMU
(S10,). Ilocne nepemuiaBiieHUs UX B HeApax 3eMJIM 00pa3yroTcCs pas-
HOOOpa3HbIe TPAaHUTOUAHBIC TTOPOJbI. [[09TOMY M TOBOPST, UTO Trpa-
HUTBI — 3TO CJEBI OBUIBIX OMochep. XapaKTepHOU YEPTOM OMOTeOXH-
MUYECKUX MPOIECCOB SIBISECTCS TO, YTO BCE OHU COBEPIIAIOTCS IO
MPUHIUITY KpyroBopoTa. UMEHHO 3TOT MPUHITUI MO3BOJIIET KUBOMY
BEIIIECTBY HEOTPAaHUUYEHHO JIOJITO MCIOJb30BaTh OTPAaHUYCHHBIC 3ara-
Chl OMOTEHHBIX XUMHUYECKUX JJIEMEHTOB, KJIADKU KOTOPBIX BEChbMa Ma-
Jbl. JITUTETbHOCTh TaKUX KPYTOBOPOTOB HCYHUCISETCA JECATKAMHU U
COTHSIMU ThICSY JieT. OHM OXBaTBHIBAIOT BCE MPOCTPAHCTBO OMOC(heEpHI,
IIpU 3TOM B Pa3HbIX JaHJIIaTax OHU MPOTEKAIOT Mo-pazHoMy. Co0-
CTBEHHO, 3Ta AuddepeHnmaIys 0MoreOXuMMUUECKUX MPOIIECCOB SBIIS-
eTCsl IPEAMETOM CIEIUATBLHON JUCITUTIIMHBI — TE€OXUMUU JaHAmadTa.

H3meHeHNe COOTHOIIIEHUIT M30TONMOB XUMUYECKUX IJIEMEHTOB
B TeX MJIM MHBIX eCTeCTBEHHBIX TeJjiax Ouocdepnl — emie oauH Ouo-
F€OXMMHUYECKUN TIPOLECC, KOTOPBIM TOJBKO €l1€ HAYMHAIOT UCCIIENO0-
BaTh. B KkauecTBe mpuMepa mpuBEEM Pe3yIbTaThl U3yYCHUS HU30TO-
OB KHCIOpOAa. Y KHCIOPOIa yCTAHOBICHO TpH m3oToma: O, 'O,
'80. HauGonee pacrpocrparer B armocdepe '°0. Ha ero oo mp-
xonutes 99,76%, a na gomo 'O — 0,04%, '°0 — 0,2%. B reoxumude-
CKHX TIpolieccax y4acTBYIOT BCE TPHU U30TOIA, a )KMBOE BEIIECTBO W3-
OupaTeIbHO HCIOIB3YET TOJIBKO 0, OOmIEenpuHITO CYUTATh, YTO
KUCJIOpOJ, Hamel armMochepbl MMEET HCKIIOYUTEIbHO OWOTE€HHOE
MPOUCXOKACHUE, KaK MOOOYHBIA MPOAYKT KUZHEACITEILHOCTH Opra-
Hu3MOB. B cepennne 80-x rogoB XX Beka HOBOCMOUPCKHUIN Te0jIoT U
reoxumuk B.W. bratoB (1985) oOpaTun BHUMaHuE HA JaBHO U3BECT-
HBIN (haKT: KUCIOPOJ COBpeMeHHOI aTMocdeps! Ha 2,3% Tsaxenee do-
TOCHHTETHYECKOTO, 3a CUET OOJIBIIEr0 COAEPNKAHUS TKEIBIX HU30TO-
10B, B OCHOBHOM ''O. OH Hadal HCKaTh U COOUPATh (aKTHI, KOTOPHIC
MOTJIM ObI OOBSICHUTH 3TOT (peHOMEeH. JIJIsi 3TOro cTay IeeHaIpaB-
JICHHO aHaJM3UPOBATh JAHHBIC U3 CAMBIX Pa3HBIX Pa3JiesiOB €CTECTBO-
3HaHus. [IpuBeneM coOpaHHbie UM (aKTHI.

["'opHbie mopoabl AJOKeMOpHs U (GaHepo30sl IO CBOEMY XHMHUYE-
CKOMY COCTaBY MJICHTHYHBI, UACHTUYHBI U MPOMAYKTHI UX XUMHYECKO-
IO BBIBETPUBAHUS. 3HAYUT, 3akiaoumi B.M. braroB, nuctouHuk Kucio-
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polla IEHMCTBOBAJI MOCTOSHHO HA MHPOTSXKEHUM BCEU T€OJIOTUYECKOU
uctopuu. I IMEHHO OH TIOCTaBJISLI KUCJIOPO B aTMocdepy Toraa, Ko-
raa eue GoToCUHTE3 OTCYTCTBOBAJL.

OcHOBHBIE H3BEP)KEHHBIC MOPOJBI radOpPO, KOTOphIe 00pa3oBa-
JUCh TPU 3aCTBIBAHUM MarmMbl B TOIIE 3€MHOM KOPBI, COJEPKAT KU-
CIIOpOJia B CBOEM cocTaBe OoJibllie, YeM 0a3aibThl, KOTOpbIE 00pa3o-
BAJINCh W3 O3TOW K€ Marmbl, MpPU MNOJABOAHBIX WJIM HA3EMHBIX
m3nusHusIX naBel. B.M. braros (1985) npenmnonoxun, 4To npu noa-
BOJIHBIX M3JIMSTHUSIX 0a3aJIbTOBOM MarMbl 4acTh KUCIOPOJIa MEPEXOIUT
B TPUJIOHHBIC CIIOM OKE€aHWYeCKuX BoJ. MHaue Henb3si OOBSICHUTS,
MOYEMY BCE€ JAPYrM€ XUMUUYECKHE AJIEMEHThl MAarMaTU4eCKOro pacria-
Ba M y rab0po, U B 0a3anbTax COXpPaHSIOTCA, a YaCTh KUCIOpoJa B Oa-
3aJIbTaX UCUYE3aET B «HEU3BECTHOM HAMpaBICHUMW». Y OBIBIIMKA U3 Oa-
3JIbTOBOM Marmbl KUCJIOPO/l HAKATUITMBAJICS, BEPHEE, B MIPUHIIUIIE MOT
HaKaIlJIMBaThCS B OKECAHUUYECKUX BOJAX M HEMOCPEACTBEHHO B aTMO-
ctepe. Pe3yapTarhl aHANW30B HA3€MHBIX BYJIKAHUYECKUX Tra30B MOKa-
3aJld, YTO B HUX HAPAY C IPYTUMH T'a3aMU COJECPKUTCS U CBOOOTHBIN
kucaopoa B konmyectBax oT 0,04 mo 12 — 15%.

B Mopckoil Bojie cofiepaHue pacTBOPEHHOIO B HEW KUCIOpPOJa
3aKOHOMEPHO U3MEHsETCS ¢ TIIyOnMHOM. Bo Bcex okeaHax BbIACISIETCS
BepxHU 200-METPOBBIM CJIOM, KOTOPBIM HACHIIIEH KHCIOPOJOM 32
cueT (orocuntesa ¢uromiankrona. C romyounsr 200 m u 10 800 —
1000 M oTMeuaeTcs pe3Koe MaJeHUE ColepKaHus Kuciopoaa (B 3 —
4 paza), a nanee ¢ TIIyOUHOM ero cojepskanue pactet. [Ipu atom riy-
OMHHBIE BOJbI COBPEMEHHOI0 ATJIIAHTUYECKOTO OKeaHa OoJjiee Oorathbl
KUCJIOPOJIaM, YE€M aHAJIOTUYHbIE BOJbI WHauiickoro u Tuxoro okea-
HOB. KuciaopoJ, pacCTBOpEHHbIN B IITyOMHHBIX BOAAX, XapaKTEPU3YET-
Csl UHBIM M30TOMHBIM COCTABOM IO CPABHEHUIO C KUCJIOPOJOM aTMO-
cheppl u BepxHero 200-meTpoBOro ciosi OkeaHoB. B Hem
3HAUMTENIBHO OOJIBIIE IPUMECH TSDKEIOro m3oroma ' O. Buanmo, ku-
CJIOpOJI TIOCTYIAeT B MPHUJOHHBIE BOJIBl OKEAHOB B COCTaBE ra3oBOM
¢da3bl MOABOAHBIX 0a3aNbTOBBIX M3MUsHUN. HeonnHakoBas HachIEH-
HOCTh UM TUIYOUHHBIX BOJ ATiaHtuueckoro, Mumuiickoro u Tuxoro
OKEaHOB OOBSICHACTCS PA3TUYHOM HHTECHCUBHOCTBIO HW3JIMSHUS Oa-
3aJIbTOBBIX MarM. B ATIaHTMYECKOM OK€aHe TaKUX W3JIUSHUN B Ha-
CTOsIIIIee BpeMsi OOJIbIIIE.
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OcHoBbiBasick Ha 3Tux ¢akrax, B.M. bratos (1985) npeamnosno-
KUJ, 4YTO TOMUMO (OTOCHHTE3A JTOJKEH OBITh elle KaKOH-TO Ipyroi
HUCTOYHUK KHUCTIOPO/Ia, KOTOPBIM MOCTABISAET KUCIOPO HHOTO U30TOII-
HOTO cocTaBa (B HEM OOJIbIIE€ TSHKEIbIX HM30TOMOB). OH BBIJIBUHYI
U3SIIIHYIO TUIOTE3Y: HCTOYHUKOB aTMOC(EPHOT0 KUCIOpoia ObLIO, IO
KpaifHel Mepe, JIBa — SHJOTeHHBIM U (poTtocuHTeTHUeCcKU. «Kucio-
poAa 3eMHOM aTtMoc(depbl €CTh pe3yJibTaT CMelIeHUs (POTOCUHTETHYE-
CKOTO (JIETKOTO), TOCTYIMAIOIIEr0 HEMEMJICHHO B atMocdepy mocie
CBOETO POXKJCHUSA, U IHIOTCHHOTO KHCJIOpoaa (YTSKEIEHHOIO), Mo-
CTYHAIOIIEro B INIyOUHHBIE BOJIbI OK€aHa B pe3yJibTaTe Jera3aiuu oc-
HOBHOM Marmbl. [locTymieHne »HAOTEHHOTO KHUCIOPOJia MPOUCXOIUT
MIOCPEJICTBOM JIeTa3allii BBIXOJAIINX Ha JHEBHYIO IMOBEPXHOCTH TIIY-
OMHHBIX okeaHudeckux Boa» (brartos, 1985, c. 49 — 50). B Teuenue
T€OJIOTMYECKOT0 BpeMEHU (POTOCHUHTETHYECKOTO KHUCIOPOJia TeHEepHU-
pPOBAJIOCH OT 6:10" 1o 6,95'1010 T €KEroJHO, a dHJAOreHHoro — 14 —
16:10" . Ilo coorHOmEHMIO H30TOMa 'O B.M. BraToB OLCHIT BKIAL
dboTocuHTeTHYECKOTO KHcaopoaa: 30% Bcero KUCIopoaa 3eMHOM at-
Moc(epsbl, TOraa Kak 3HJA0T€HHBIN COCTaBIseT COOTBETCTBEHHO 70%.

[To-uHOMY cTajna BBIVISIAETh U pOJib KUBOrO BemiecTBa. «Ha 3ape
pa3BUTHS 3eMJIM MPOILIECC MOCTYIUICHUS KUCIOpoaa B atMocdepy co-
BEpIIAICS TOJBKO SHIOTCHHBIM NMyTeM (BHYTPEHHUMH CHJIAMHU 3eM-
au). YKe B riyOOKOM JOKEMOpPHUM 3TOT IPOLIECC co3Aal OAHY M3 He-
00XOUMEMIIINX TIPEANIOCHUIOK JIJIs MOSIBJICHUS KU3HU. Bo3HUKIIIas Ha
OoJiee MO3AHUX ATanax JOKeMOPUKUCKOTO pa3BUTUA 3€MIIM PACTUTEIb-
HOCTh, TTOTPEOJISIST KUCIOPOJ B MEHBIIIEM KOJMYECTBE, YeM TPOIyIIH-
pys ero, CBOeH JeaTeIbHOCThIO MOAACPKUBACT CIOKUBIIIEECS] PaBHO-
Becue B atMmocdepe. HMHbIMM cllOBaMH, C MOMEHTa CBOETO
BO3HUKHOBEHMSI OHA UTpaJia PoJib aTMOC(EPHOTO CaHUTApA: OUHUIIAS
BO3JYX OT M30BITOYHOI'O YTJIEKHUCIIOTO Ta3a, MOCTYMHAIOIIETO B pPe3yJib-
TaTe€ OKUCIUTENbHBIX MPOIECCOB (IbIXaHWE, TOPEHUE U T.1I.) U U3 Ha-
3€MHBIX BYyJIKaHH4YecKux ouaroBy» (braros, 1985, c. 10).

B TeuyeHue reosiorudeckoro BpPEMEHHM KOJHWYECTBO IPOIYILHPO-
BAaHHOTO KHUCJIOPOJA B Pa3HbI€ MEPHUOJIbl, U3MEHSJIOCh OUCHb HE3HAUU-
TenbHO (B mipenenax 4 — 5%). Ho naxke Takue HE3HAUYUTENbHBIE KOJIE-
OaHus TyOWTEIbHBI JJIA KMBOTHBIX, B TOM YMCJIE U IS 4YeJIOBEKa.
[Toporom njisg 4yenoBeKa SIBISETCS YMEHBIICHUE KUCIOPOJia BO BJbI-
xaemMoM Bo3zayxe 10 16 — 18%, T. e. Ha 3 — 5%. «On0XU BEIMUpAHUS
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MIPOKOHTPOJIMPOBAHBI AIOXaMH CHMKEHMSI MPOJYLIUPOBAHUS KHUCIIO-
pona. Ha nepexone OoT 3M0X OTHOCHUTEIBHO MOIIHOTIO MPOAYLIMPOBA-
HUS KUCJIOPOJa K 3M0XaM OTHOCUTEJIBHOTO CHI)KEHUS >KMBOTHBIE O-
TraHU3MBI BBIHYKJICHBI OBLIH ABOJIIOIIMOHUPOBATD, T.C.
MIPUCIIOCAOIUBATHCS K MEHSIOIMEMYyCsS peXumy armocdepbl. JXKu3Hb
HE00X0IMMO, B TIEPBYIO OYEepeh, pacCMaTpUBaTh Kak 00OprOy 3a ras,
3a kucnopon» (braros, 1985, c. 67). IIpu 3ToM nepBBIMU 3TO CHUKE-
HUC HAYMHAJIU OIIYIIaTh OOMTATEIN TOPHBIX CUCTEM.

[IpuBeneHHBIA TPUMEP MOKA3bIBAET, YTO B MCCIEIOBAHUU OHO-
FeOXUMHUYECKHUX MPOIIECCOB HACTYMNUJI HOBBIN 3Tan. Eciu panbiie npu
WX WM3YYCHUH OBLIO JOCTATOYHO TOYHBIX XMMHUYECKUX aHAIN30B, TO
ceriyac, B XXI Beke, XMMHKO-aHAJIUTUYCCKUE JAaHHBIC HOJIKHBI J0O-
MOJHATHCS PE3YyJIbTaTaMU UCCJICA0OBAHUS U30TOIOB.

kosk ok

Wrtak, mporecchl, UAyIIME B €CTECTBEHHBIX Tejlax Ouocdepsl,
TECHO CBSI3aHBI MEXIY COOOM, M CpeI HUX HaOJII0JaeTCsl OnpeeeH-
Hasg cybOopauHarus. [lepBbIMM TOSBHIIMCH T€OJOTHMYECKHE M TECHO
CBSI3aHHBIE C HUMHM T€OXMMHMUYECKHE Mpoliecchl. biarogaps uM Bo3-
HUKJIM €CTECTBEHHBIE TeJa I100AIbHOM pPa3MEepPHOCTH, KOTOPBIE 3aTEM
OMOJIOTHYECKMUMH  TpolleccCaMi  ObUITM  OOBEIMHEHBI B  KOCMO-
IJIaHEeTapHYI0 cucTteMy — Ouocdepy. ['eonoruueckue u reoxumuye-
CKHE TMPOIECCHI CO3JaIM U NMEPBUUHYIO quddepeHnmanuo ouochepsi,
KoTopas OblIa yCJOXKHEHa Teo(pu3MYeCKuMHU Ipoleccamu. B cBoem
pa3BUTUM reoU3NUECKUE U OMOJIOTHUYECKUE TTPOIIECChI ObLIIN BBIHY K-
JICHBI BIIUCATHCS B XOJ YK€ CJIOXKHBIIUXCS I'€OJOTHYECKHUX M T'€OXHU-
MUYECKUX MpolieccoB. HO OHM HE MacCMBHO ClIeIOBAIM yCTAHOBJICH-
HBIM paMKaMm («IIpaBWiIaM WrPb»), a HAYUHAIM BIUITH W
peoOpa3oBbIBaTh XOJ| YK€ CYIIECTBYIOIIMX IpoieccoB. Tak B Teue-
HHE€ MHOTHX COTE€H MUJIJIMOHOB JIET CKJIa/IbIBalach CUCTEMa IMPSMBIX U
oOpaTHBIX CBsi3ell B Ouocdepe.
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DeHOMEHbI, POKIAI0IIHECH
IPY B3aUMO/JACHCTBUU €CTECTBEHHBIX TeJl
rJ100aJIbHOM Pa3MEPHOCTH

[IpocTpaHCTBEHHOE COCEACTBO M B3aMMOJICHCTBHE T TJI00AJb-
HOM pa3MEepHOCTHU MOPOKIAIOT TpU OnochepHbIX PeHOMEeHa — KIuMar,
JIATOTEHE3 W HBOJIIOIMIO OPraHUYECKOr0 MHpPA, KOTOPBIC, TAK WIIH
WHA4e, OKa3bIBAIOT CYILICCTBEHHOE BIIUSIHUE Ha Ka)KJ10€ W3 B3aUMO-
JNEUCTBYIOIIUX TEI.

Knumam

KimmaroM nr000ro ydactka 3€MHOW TMOBEPXHOCTH HAa3bIBAIOT
CPEHEMHOTOJIETHUN PEXUM TMOCTYIUIEHHWS HAa HEro TEIja W BJAru.
OTOT PEXUM NOCIEAOBATEIBHO U 3aKOHOMEPHO M3MEHSETCS IO CE30-
HaM rojia. DToT heHoMeH co BpeMeH A. ['ymOomibpaTa paccmaTpuBaiu
KaK pe3yJibTaT B3auMOJIeUCTBUsI aTMOc(depsl, cyiiu u Mops. Ecnu ke
Y4ECTh, YTO Ha KJIUMAT BJIUSET U peiabed, KOTOPHIA CO3AAETCA TEKTO-
HUYECKUMU JIBIXKCHUSIMU JIUTOC(Ephl, TO B BO3HUKHOBEHUHU ITOTO
(dheHoMeHa y4acTBYIOT Bce Tesa Ornocdepbl II100aqbHOM pa3MEepHOCTH.

N3-3a mapooOpasHoctu 3emun jayducrtas sHeprus CoJjiHia, Imo-
CTYyNUBILAs HAa 3€MHYIO MMOBEPXHOCTh, paclpe/iciicHa Ha HEW BeChMa
HEpPAaBHOMEPHO. bojbllle BCero ee moiiyyaeT SKBAaTOpUAJIbHAs 30HA,
MEHBIIIE — IPUMIOJISAPHBIE 30HbI. HarpeBanue 3eMHOM NTOBEPXHOCTH 3a-
BHCHUT HE TOJIBKO OT KOJIMYECTBA IMOCTYIHMBUIETO COJHEYHOrO TEIUIA,
HO U OT CBOWCTB CaMOW MOBEPXHOCTH, IOJydYaromen temnino. B reo-
rpaduu 3Ty MOBEPXHOCTh HA3BIBAIOT MojcTuiaromieii. OT ee 0coOeH-
HOCTEMN 3aBUCHUT, CKOJBKO M3 ITOCTYNUBILIETO TEIUIA MOUAET HA €€ Ha-
rpeBanre. CBOMCTBa MOACTUJIAIONIEN IMOBEPXHOCTH PA3JIMYHbI HE
TOJBKO Y MOPSL U CYIIIM, HO U MEXIY OTACIbHBIMU YyYaCTKAMU CYIIIH.
B (opmupoBaHuM 3TUX pa3idyuid Ha CyIle HEMalyl0 pOJib MIpaeT
CO3/1aBa€MbIi KMBBIM BEILIECTBOM PAaCTUTEIBbHBIA MOKPOB. B pe3yib-
TaTe OTACIbHBIE YYACTKHA 3€MHOM MOBEPXHOCTH HATPEBAKOTCS HEOJIH-
HAaKOBO M TaK)K€ HEOJIMHAKOBO CBOMM JUIMHHOBOJHOBBIM H3JTy4YEHUEM
HarpeBaroT HaxOAAIIyI0oCs Haj HUMU aTMocdepy. HeonnnakoBsiil Ha-
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rpeB arMocdepbl BEJET K MOSIBICHUIO Pa3HOTO aTMOC(HEpPHOro JIaBJe-
Huda. bnaromapsi Bo3HuUKaromield pasHOCTH aTMOC(HEpPHOTO J1aBJICHUS
BO3JAYIIHBIE U BOJHBIE MACChI MPUXOAAT B JBHKCHUE: MIEPETEKAIOT U3
o0JiacTell MOBBIIICHHOTO JIaBJICHUS B 30HBI TOHWKEHHOTO. Tak BO3HHU-
KAeT UMUPKYJSIUS BO3AYIIHBIX M BOJHBIX Macc. Ha myTsax nBH>KeHUs
BO3JIYIIHBIX U BOJHBIX TTOTOKOB BCTAIOT TOPBI M MOJBOJHbBIC XPEOTHI,
KOTOpPBIE CO3JAI0TCSl TEKTOHUYECKUMU JBWKEHUSIMU. Penbed) nsmens-
€T HaMpPAaBJICHUE JBUKECHUS 3THUX IOTOKOB, MEPEHOCSIIIUX TEIUIO U
Biary. B pesynbrare oOpasyeTcsi CI0XKHBINM PUCYHOK Iepepacrnperie-
JeHus B Ouocdepe Terna u Biary.

TexToHnuYeckue ABWIKEHUSI JUTOCQEPHl BIMSIIOT HA KIUMAT HE
TOJILKO TE€M, UYTO CO3/al0T rOpbl, UTpaIoIIre poJib 0apbepoB. OHU OT-
BETCTBEHHBI U 32 COOTHOIIEHUS Cymu U Mops. Jjiss Toro 4ToObl mo-
HSATHb 3TOT MEXaHU3M, 00paTUMCSl K TaK Ha3bIBaeMOM rurcorpaduye-
ckoii kpuBoil. OHa B OOOOIICHHOM BHJE OTpakaeT XapakTep
HEPOBHOCTEH MOBEPXHOCTU KOHTMHEHTOB W JIHA OKEAHOB, CO37aBac-
MBIX COBOKYIHBIM JIEICTBHEM TEKTOHHYECKHUX JIBUKECHHI U 3K30T€H-
HBIX MIPOIECCOB, MPUBOAIIMNX K JACHYAAIMU (pa3pyiieHuto) rop. Ilep-
BBI€ CO3/1al0T HEPOBHOCTH, & BTOPHIE CIIIaXKUBAIOT HX.

['uncorpaduueckas KpuBasi — 3TO CBOE€OOpa3HbIM rpaduk, KOTO-
pBIil cTpouTcs cienyronuM obpa3om. IIpoBoauTcs HyneBas JUHUS,
OTBEYaIoIIasl ypoBHIO OKeaHa. Jlajee BBEpX OT HyJI€BOU JINHUU 10 OCU
OpJIMHAT OTKJaJbIBAEM BBICOTY pelibeda Ha Cyllie, BHU3 OT HYJIEBOU
JUHUM — TIyOMHY MOps, a M0 OCH abcuucc Ty 1omanas (B % oT 00-
el MOBEPXHOCTHU 3€MJIN), KOTOPYIO 3aHUMAIOT BCE BBICOTHI (I1yOH-
HbI) MEHbIIIE (00JIbIlIe) MPUHATOIO 3HAUYCHUS BBICOTHI (ITyOuHbI). I1o
HAKJIOHY Turcorpauyeckol KpuBOMl CyAsT O CTENEHU KOHTPACTHO-
CTU penbeda cymr v aHa Mopsa. ['uncorpaduyeckass kpuas, Mmoka-
3aHHasg Ha pucyHke 10.2, oTBeyaeT coBpeMeHHOMY penbedy, Mpu Ko-
TOPOM Cylla 3aHMMAaEcT Ha 36MHOW MOBepXHOCTU 29%, a okeaH 71%.
Ho B mporuibie reoloru4ecKue 3MOXU HAKIOH TUIcorpaguyeckoi
KPHUBOM HE OCTAaBaJICA MOCTOSAHHBIM. B HauanbHbIE TEPUOBI T€0JIOTH-
YECKOT0 Pa3BUTHS ATa KpUBas MOrja ObITh U OblJa 3HAYUTEJIbHO TO-
noxe (cM. pazzen 11). [ToaToMy MEHSTIOCh COOTHOILLIEHUE CYIITH U MO-
ps, a cienoBaTelbHO, MHBIM OBbUT M BECh PUCYHOK paclpeeiacHus
MOJICTUJIAIOIINX TTOBEPXHOCTENW C Pa3JIMYHbIMUA CBOWCTBAMH. TaK TEK-
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TOHUYECKHE JIBIDKCHHS B TUTOC(hEpe Yepe3 U3MEHECHHS COOTHOIICHUMN
CYIIIX U MOPS BIUSIOT HA KJIUMAT.

HabmonaeMoe pacnpeneseHue KIMMaToB B Onocdepe B KaxIbIi
MOMEHT €€ UCTOPUHU Ha3bIBAXOT KIMMATUYECKOW 30HAJIBbHOCTHIO. B03-
HUKIIAs KIUMaTH4YeCKasi 30HAJbHOCTh B MEPBOM MPUOTUKEHUU CUM-
METpUYHA 10 OTHOIIEHUIO K 3kBaTtopy. Ho BMecTe ¢ TeM Habmo1at0T-
Csl ONpeJeCHHbIE OTKJIOHEHUS OT JBYCTOPOHHEW CHMMETpPHH, WJIH,
KaK TOBOPAT, MOSBIISICTCS AUCCUMMETPUS (HapyIIIECHUE CUMMETPUH ).

BaxxHOll XapaKTepUCTUKON KIMMATUYECKOW 30HAIBHOCTU OHO-
cdepsl ABIACTCS CTENEHb KOHTPACTHOCTH KJIMMATOB HU3KUX U BBICO-
KUX IIUPOT. DTa CTENEHb KOHTPACTHOCTU M3MEPSIETCS TaK Ha3bIBae-
MBIM TEPMHUYECKHUM TPAJIUEHTOM — Pa3HOCTBIO CPETHEr0JI0BBIX
TEMIIEpaTyp HU3KUX U BBICOKUX MHUPOT. COBpEeMEHHBIM TEPMUUSCKUI
rpaaueHT paBeH 21°. B ucropun 6uocdepbl oH HE OcTaBajcs MOCTO-
STHHBIM (YMEHBIIAJICS WIIH YBeIHnuuBaics). COOTBETCTBEHHO MEHSJIACh
U KOHTPACTHOCTh KJIMMATUYECKOW 30HAILHOCTH, a Yepe3 3TO U BECh
X011 6mocepHBIX mpolieccoB. B amoxu Maaoit KOHTPaACTHOCTH KIIMMa-
TOB JKMBOTHBIM ¥ PACTUTEILHBI MUP TPOITMKOB MOKET IIPOJIBUTATHCS
JTAJIEKO HA CEBEP U IOT OT AKBATOPA, 3aX0/1s JIa’Ke€ B MPUIOJISIPHBIE 00-
JacTU. A B dIOXU BBICOKOW KOHTPACTHOCTH KJIMMAaTOB — OHU B CBOEM
pPacIpoCTpaHEHUH CTATHUBAIOTCS K DKBATOPY.

Hrak, Takoi (peHOMEH, KaKk KJIMMAaT, MOPOKJIAETCS B3aUMOJICUCT-
BHEM BCEX E€CTECTBEHHBIX TeJ IIOOaNbHOU pazMepHOCTH. [lockonbKy
OT KOJIMYECTBA TEIJIa U BJIard, a TakKe OT PEKUMOB UX IMOCTYTUICHHUS
3aBUCUT OOJIBIIMHCTBO MPOIECCOB, MPOUCXOMSIINX B Ouocdepe, TO
KJIMMaT HakKJIaJbIBaeT OTIEYATOK HA BCE 3TU IMPOILIECCHI, OMPEACIIss UX
XO/I.

Jdumocenes

TepMuHOM umMoO2ene3 HA3BIBAIOT MpOLECC 00Pa30BAHMS 0CAI0U-
HBIX TOPHBIX TTOPOJI B Onocdepe, TouHee B JaHAmapTHON chepe KOH-
TUHEHTOB U B OKeaHe. Ha mporiecchl InToreHe3a oka3bplBatoT OOJIBIIOE
BIUSHHUE peibed M KIMMAT KaK pe3yJbTHUPYIOIINE B3aUMOJEHCTBUS
€CTEeCTBEHHBIX Tea Onocdepsl riodanbHON pa3zMepHOCTH. JIuToreHes
COCTOUT U3 TPEX MOCIEIOBATENbHBIX ATAMOB: MOOWIM3ALUUA OCAI0Y-

% 154 R



7. Buympennee cmpoenue ouocghepot

HOTO MaTepuaja, MepeHoca MOOWIM30BAaHHOIO BEHIECTBA U OTJIOXKE-
HUSI €70 B KOHEYHBIX BOJJOEMAX CTOKA.

Mobunuzayus ocadounozo mamepuaia B OCHOBHOM MPUYpOUE-
Ha K Ja#AmadTHOW 000J0UKe KOHTMHEHTOB. OHaA BKJIIOYAET B ceOs
paspylieHue (Ie3UHTErpalnio) U MpeoOopa3oBaHUE BEIIECTBA TOPHBIX
nopoJ; JTUTOC(ephl, BRIXOAAIIUX HA 3€MHYI0 MOBEPXHOCTb, pasiivdy-
HbIMU (PU3UYECKUMH areHTaMH MpPU YYaCTUM KUBOTO BEIIECTBA. JTU
npeoOpa3oBaHusl MPOUCXOAT B KOPE BHIBETPUBAHUS, B KOTOPOMl Mpo-
TEKalOT NPHU Y4aCTHUH aTMOC(EPHOTO KUCIOPOJa, YIIESKUCIOTO raza u
OKHCJIOB a30Ta pa3JIUYHbIE T€OXMMHUYECKHUE M OUOreOXMMUUYECKUE
MPOIECCHI, BEAYIIUE K W3MEHEHUIO BEIECTBA HMCXOJHBIX MAaTEpUH-
CKHUX Mmopoj. MIMeHHO npu npolieccax BHIBETPUBAHUS TaKUE DHIAOTCH-
Hble (TJTyOMHHBIC) MUHEpAJIbI, KaK IMOJIEBBIC IIMATHI U CIIOJIbI, Mepe-
XOASAT B TIJIMHUCTBIE MHUHepaibl. Jlasee B TIWIMHaX MOpH
OMOTeOXMMHUYECKUX Tpolleccax pa3pyliaeTcs KaOJIMHOBOE Spo, B pe-
3yJbTaT€ 4YEro Ha MOCJIEAYIOIUX ATarax JUTOreHEe3a MPOUCXOJUT
npoctpancTBeHHoe pazaeneHue Al, O; u SiO,.

Ilepenoc mobunuzosannozo eewjecmea OCYIECTBISIETCS B OC-
HOBHOM TEKYUYHMMH BOJIaMU CYIIH, a TAKXKE MOJABOJHBIMU TCUCHUSIMU B
OK€aHe, a YaCTUYHO W BO3AYyIIHBIMH MoTokaMmu. [lepeHoc BeliecTBa
TEKYy4YMMH BOJIaMU OCYIIECTBIISICTCS B UeThIpeX (hopMax:

— B BUJIC BJIEKOMBIX MO JHY KPYIHBIX OOJIOMKOB TOPHBIX MOPOI,
KOTOPbIE MPHU MEPEHOCE YACTUYHO WJIU MTOJIHOCTHIO Pa3pyIIatoTCs,

— B BUJIE B3BEIICHHBIX B BOJIC MEJIKUX YACTHII,

— B KOJUIOUJIHBIX PacTBOpax,

— B MOHHBIX pacTBOpax, B 00pa30BaHWU KOTOPBIX BEJIMKA POJIb
YKVBBIX OPTaHU3MOB U MPOTYKTOB UX KU3HEACATCIbHOCTH.

[Ipu mepeHoce BelIECTBA TEKYYHMMH BOJIaMH IPOUCXOJUT €ro
nanbpHeiIee mpeoOpa3oBaHuE B Pe3ysibTaTe Pa3IUYHBIX T'€OXHUMHYE-
CKMX M OMOT€OXMMHYECKUX MpOoIlecCOB. B yacTHOCTH, MpooIDKaeTCs
MOJITOTOBKA K pazjenbHoMy ocaxiacHuio Al, O3 u SiO, B KOHEUHBIX
BOJI0OEMAaX CTOKa.

Ocaricoenue nepenecennoz2o eeuiecmea TPOUCXOJIUT B OCHOB-
HOM B OKEaHE KaK KOHEYHOM BOJOEME CTOKA, HO YACTUYHO TPAHCIIOP-
TUPYEMBI MaTepuasl MOXKET OTKJIAJbIBATHCSI U B OECCTOUHBIX MOHHU-
KEHUSIX penbeda KOHTHUHEHTOB. B KOHEYHBIX BOJI0OEMaxX CTOKa
HMOHHBIE PACTBOPHI MOCTETICHHO HAKAIUIMBAIOTCS W CTAHOBATCS Oosee
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KOHIICHTPUPOBAHHBIMU OJiarojapsi UCIapeHuto BOJbl. Tak gopmupy-
€TCSI COJIEBOM COCTAB OKEAHWYECKUX BOJA. B ocaxIeHuu IMpUBHECEH-
HOT'O MaTepuajia B KOHEUYHBIX BOJOEMAX CTOKA OTPOMHYIO POJIb UIpa-
10T JKUBBIE OpraHu3Mbl. IMEHHO OHM M3BJICKAIOT U3 MOPCKOMN BOJIBI U
NEPEBOIAT B OCAJ0OK OIPOMHBIE MAacChl KapOoHaTa KaJbIus, 00pa3ys
TOJIIIM U3BECTHAKOB. Painonsspun u AuaToMOBBIE BOJIOPOCIH ISl TO-
CTPOCHUSI CBOETrO CKeJIeTa M3BJICKAIOT KPEMHEKHUCIIOTY, o0pa3ysi Ha
JTHE CIIOM PaguoIsIpUTOB U TUATOMHUTOB, oOorameHHbIX Si0,.

Tunbl autorene3a. Ilockonbky Bce (u3MUecKue, T€OXUMHUYE-
CKME W OMOTr€OXMMHYECKHE MPOIECChl MOOMIIM3AIMU BEIIECTBA, €ro
MEPEHOCAa U OCAXKJCHUS 3aBUCSAT OT KOJIMYECTBA TEIUIA M BIJIATH, TO
KJIMMaT B OCHOBHOM M ONpeAe/sieT XapakTep JUTOTeHes3a.
H.M. CtpaxoB (1963) BbizenseT ciaeayrolye TUIIbl JUTOreHe3a — I'y-
MUIHBIN, APUIHBIN U JICAOBBIM, KOTOPHIC 3HAYUTEIBHO Pa3INyarOTCs
MEXIy co00il MO XxapakTepy (PU3HUECKUX, TEOXUMUYECKUX U OMOreo-
XUMHUYECKUX MPOIIECCOB. DTOT HCCIIENOBATEIb BBIJACIWI U a30HAb-
HBIM THUI JTUTOTE€HE3a — BYJIKAHOT€HHO-0CAI0YHBIN, KOTOPBIN (hopMu-
pyeTcs B JIIOOBIX KJIMMAaTHUYECKMX 30HAaX IO BIUSHUEM BYJIKaHU3Ma
Ha3€MHOT'0 U TTOABOHOTO.

B npouecce nuroreHeza o0pa3yroTcsi 0cajiouHbIe MOPOJbI, 000-
ralieHHbIC KPEeMHEKUCIOTON (KBapIEeBbIC NMECUAHUKH, PATUOISIPUTHI U
T.J.). OTH TOPOAbl HUCXOJAIMIMMU TEKTOHUYECKHUMHU JIBUKCHUSIMHU
OImycKaroTcsi B Heqpa autochepbl. TaM OHM MEperiaBisiOTCs U BO3-
BpAIllalOTCS Ha MOBEPXHOCTh, HO YK€ B BUJIC TPAHUTHOM Marmbl, KO-
TOpasi, 3aCThiBasi, 00pa3yeT 1OKOJIb KOHTUHEHTOB. be3 MOBEpXHOCTHO-
ro pasleliCcHUus] OKHUCIIOB alIOMUHUS W KpPEMHE3eMa, B KOTOPOM
pEIIAONIYI0 POJIb UTPAET aTMOC(EPHBINA KUCIOPOJ U KMUBOE BEIIECT-
BO, HEBO3MOXHO MOJIYYUTh UCXOJHBIA MaTepuall, Ipu MIABJIECHUH KO-
TOPOro ToJydajach Obl TpaHWTHAs Marma. TakuMm oOpa3om, JUTOre-
HE3 SABJISICTCS Ha4YaJIbHBIM 3BEHOM OOJIBIIIOTO KPYTOBOPOTA COJTHEUHOM
SHEPruH, 0 KOTOPOM TOBOpWIOCH paHee. Kak pa3 B mpoiiecce auTore-
HE3a M MPOHMCXOJHUT YacTHU4HAs KOHCEPBALMS JIYUYUCTOW SHEPrUH
ConHua B OOJOMOYHBIX M TJIMHUCTBIX MOPOAAX, OOpa3yloLIUXCS B
MPOIECCE JINTOTEHE3A.

Wtak, nuToreHe3 BOZHUKAET B PE3yJIbTATE B3AUMOAECHUCTBUS BCEX
€CTECTBEHHBIX TeJ OMocdepnl rio0abHOW pasMEPHOCTH. JTO B3au-
MOJIEHCTBUE MPOSABISAETCS KaK HETIOCPEICTBEHHO, TAK U YEPE3 KIMMAT,
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KOTOPBIH OIpeeseT IPOCTPAHCTBEHHOE PACIIONOKEHHUE THUIIOB JIUTO-
reHe3a. B cBoro odepeanr auTOreHe3 SBISETCS BaXKHEHIITUM 3BECHOM B
OOJIBIIIOM KPYTOBOPOTE COJIHCUHOW SHEPTUH, KOTOPBIM 0OecIieunBacT
B 3HAYUTEIBHOM CTEIICHHU SHEPreTHUKY TITyOMHHBIX mporeccoB. Kpome
TOT0, INTOTEHE3 B X0 T€OJOTUUECKON NCTOpUH OrOoChepbl U3MEHSIET
CTPOCHHE OTICIbHBIX €CTECTBEHHBIX Tell (UTOoCc(ephl, OKeaHa M
nanamad@THON cepnl).

330]"0””]1 JHCUBO020 eeuiecmeda

JIJisi MIOHMMaHUs TEOJIOTMYECKOT0 MPOSBICHUS KUBOTO BEIIECTBA
KaK IJIAHETHOTO SIBICHUSI HAJ0 BBISCHHUTH B TEPBYIO OYEPEIb Xapak-
TE€p B3aUMOJICHCTBHS KUBOTO BEIIECTBA C ECTECTBEHHBIMH TEIaMU
ouocdepsl TJI00aTbHOM pa3MepHOCTH. J[JI 3TOr0 pacCMOTPUM:

— B pe3yJIbTaTe Yero BO3HUKACT DBOJIIOIUS KUBOTO BEIIECTBA,

— KaK 3Ta 3BOJIIOIMSA BIMUSIET HA €CTECTBEHHBIC Tella Onocdepsl,

— KaK OHH, B CBOIO OYEPE/Ib, BIUSIIOT HA SBOJIOIIHIO.

B pe3ynvmame uezo eo3nukaem 38071104UA HCUBO20 GeuieCHEa.
B.1. Bepnaackuii cunran, 4yTo “‘Ha 3€MHOM NMOBEPXHOCTU HET XUMH-
YeCKOM CHJIbI, Oojiee MOCTOSSHHO JEHCTBYIOIIECH, a MOTOMY M OoJee
MOTYIIIECTBEHHOW IO CBOMM KOHEYHBIM ITOCJICICTBHUSM, UYEM >KHBBIC
OpraHU3MBI, B3SIThIE B LIEJOM. ... JKU3Hb SBJISICTCS BEJIMKHUM, TTOCTOSH-
HBIM ¥ HEIPEPHIBHBIM HAPYIIUTEIEM XUMUYECKOW KOCHOCTH MOBEPX-
HOCTU Hamied mia"etsl” (Bepuanckuii, 1960, c. 21 — 22). Takoi
B3TJIAJT TTIO3BOJIUJI €My BHECTH PsiJi CYIIECTBEHHBIX JOMOJHEHUN B TO-
HUMaHue Buaa. Eciu paHeblie, 10 ero padoT, BUA pacCMaTpUBAIIN Kak
Mopdobu3noIoruuecKyro omnpeaeneHHoctb, To B.M. BepHajackuii B
OCHOBHBIE €T0 XapaKTEPUCTUKHU BBEJ CPEIHUM XMMHUYECKUM COCTaB,
MPUCYITUNA 0CO0SIM BUJA, U OMOTCOXUMHUYECKYIO SHEPIHI0, MO/ KOTO-
poii nonuman 3(pPexT Bo3AeCTBUS BUAa HAa OKpYyKarolyto cpeay. OH
MOKa3aj, YTO C MOBBIIIEHUEM T'€OXHMHYECKON SHEPTUu BUA YCUIIHU-
BaeTCsl OmoreHHas Murpaiusi atomoB. Ilocie ero pabotr MHOTHE ecTe-
CTBOUCIIBITATEIN CTAJd CUYUTATh, YTO BHUJ — ITO MOP(OJIOTHIECKAS
CUCTEMa, TOMHOXEHHAas Ha T€OXUMHUYECKYIO ONPEICTICHHOCTb.

OrpomMHOE BIMSIHUE JKU3HU Ha OKPYKAIOUIYIO CPEIy MPOSBIISICTCS
B ToM, uro B.U. BepHanckuii Ha3Ban naBieHueM xku3HU. OHO mpowuc-
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XOJIUT MPU POCTE U Pa3MHOXKEHUU OPraHU3MOB B pe3yJibTaTe MpeBpa-
nieHus: sHeprun CoJiHIIa B OMOT€OXMMHUYECKYIO SHepruo. JlaBieHue
KU3HU TIPOSIBISETCS JIBOSKO. BO-TIepBBIX, B OOJBIIION CKOPOCTH pas-
MHOXEHUS, OBICTPOMI CMEHE MOKOJICHUH, YTO BEJET K YBEIUYCHUIO
YUCJICHHOCTH 0COOel JIF0O0ro BUAA U K UX CTPEMIICHHUIO PACIIUPSThH
apeall CBOEH KW3HEICATEIIBHOCTH, JKCIIAHCHUS >KU3HU. BO-BTOpBIX, B
TOM, YTO OMOT€OXUMHUUYECKUE MPOIIECCHI, B KOTOPBIX CaMbIM HEMOCPE/I-
CTBEHHBIM 00pPa30M y4acTBYET >KMBOE BEILIECTBO, MPEOOpPa3yloT ecTe-
CTBEHHBIE Teia Onochepsl.

B cBoro ouepenib ecTeCTBEHHBIEC Tella OMocdephl Ha 3TO JAaBJICHUE
KV3HU HAKJIJIbIBAIOT CBOM OTPAHUYEHUS, KOTOPhIE BO3HHKAIOT H3-3a
CPaBHUTEILHO HEOOJIBIIMX 3aMacoB B HUX OMOTEHHBIX XUMHUYECKUX
AJIEMEHTOB, OrPAHUYEHHOIO KOJIMYECTBA IPUXOAAIIEH JIyYUCTOM
sHeprun CoJiHIIa, a TaK)KE€ KOHEYHBIX pa3MepOB MPOCTPAHCTBA CaMOM
ouocdepsl.

Ima ozpanHuueHHOCmb HCUZHEHHO BANCHBIX NPUPOOHBIX pecyp-
C08 NOpoxcoaem Cpeou MHCUBLIX OP2AHU3MOB8, C OOHOU CHOPOHDI,
Hcecmouauuiylo KOHKYPEeHUuilo 3a numamesibHble MUHEPATbHbIE
eeuiecmea, 3a 2a3, He00X00UMbBLIL 0111 ObIXAHUA, 3a JIYUUCHYI0 IHED-
2UI0 U 34 NPOCMPAHCMEO 013 C8OCH HCUIHEDEAMENbHOCMU, A C Opy-
20U — Koonepayuro.

B sToli 60pbrOE, B KOHEUYHOM CUETE, nobexcoaem mom, Kmo cy-
Meem IMu 0ZPAHUYEHHbBIE PecypCbl UCNOIb306amb Haubdoee I¢h-
¢hexmueno. CoOCTBEHHO, B 3TOM U IPOSBISAETCA MPUHIUIT KOHKYPEH-
1007058 o0OecIeunBarOIIMi TOHKYIO HACTPOMKY MEXaHu3Ma
OMOT€OXUMHUYECKUX KPYTrOBOPOTOB Ha HambOoisiee 3(PdheKTHBHOE HC-
MOJIb30BAaHUE OTrPAHUYEHHOIO KOJMYECTBA MPUPOIHBIX PECYpPCOB B
KUZHEJECIATEILHOCTA OpraHu3MoB. KOHKypeHIIUsI HEU30€KHO BEAET K
€CTeCTBEHHOMY OTOOpY HamboJjiee MPUCTOCOOJCHHBIX K «IpaBUIaM
UTPBDY, YTO CIOKHUIUCH B OMoc(epe BCIEACTBHE KOHEUHBIX pa3MepOB
ee pecypcoB. Hapsany ¢ KOHKypEHIMEN MPOSABIISIETCA KOONEpAIUs Op-
TaHU3MOB KaK JEUCTBEHHBIN MEXAaHN3M DBOJIIOIMN. B3anMonomMmols u
B3aKMMO/ICVCTBHUE Pa3HBIX BUJIOB MO3BOJISIOT OoJiee 3 (HEKTUBHO mepe-
JaBaTh SHEPIrHUIO, BEIIECTBO U HMH(OPMAIMIO B HAJOPTaHU3MEHHBIX
cUCTEMaXx.

Camo paszButue xu3Hu B.M. BepHanckuii cBsi3pIBaj C MOCTOSIH-
HBIM TTPOTUBOPEUHEM MEXIY CIIOCOOHOCTHIO OPTaHU3MOB K OBICTPOMY
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Pa3MHOXEHHUI0O M OTPAHMYEHHOCTHIO MaTEpUANIbHBIX U JHEpPreTuye-
CKHX PECYpPCOB KHU3HU B KK/l MOMEHT T'€OJIOTUYECKOTO BPEMEHH.
OH BUJEn pa3pelieHrue 3TOro MPOTUBOPEUYHUSl B CO3JaHUM Bce Oolee
MPOTPECCUBHBIX (POPM, CIOCOOHBIX KaK K 3aBOEBAHUIO HOBBIX 30H
W3HU, OBJIAJICHUIO HOBBIMM HMCTOYHHKAMHU MHUHEPAJIbHBIX BEIIECTB,
Tak ¥ K Oojiee 2(hPEeKTUBHOMY MCIOJIB30BAHUIO YK€ OCBOCHHBIX pe-
cypcoB. IMeHHO (ppakTaiibHasi OpraHu3aiiusi >KMBOr0 BEIIECTBA CIIO-
cOOCTBYeT WHTEHCU(PUKAIMU MeTaboau3Ma MpU MHUHUMHU3AIUU €ro
oOmiero o0beMa. MIHBIMU CHOBaMU, 980I0YUSL HCUBO2O BEUECMBA —
9MoO cnocob paszpeuienusi nNPOMmuUopedUst Mexcoy CHOCOOHOCMbIO Op-
2aHU3MO8 K DbICIPOMY PAZMHONCEHUIO U O2PAHUYEHHOCbIO PeCypPCo8
HCUSHU, YeMy U ChOcoOCmEyem (paKkmanbHas Oopeanu3ayusl.

Bauanue 36ontoyuu xcueozo eeujecmea Ha ecmecmeeHHvle me-
aa ouocghepvr. Ha ocHoBe aHanm3a OOJBIIOTO (PAKTHYIECKOrO Mate-
puana B.U. Bepnaackuii chopMmynupoBal B BHUAEC SMIUPUYECKUX
0000IIEHU TpH CIEAYIOMMX OHOTC€OXMMUYECKMX MPHUHIIMIIA.
1. buorenHass wmurpanuMs aToMOB CTPEMHUTCS K  MaKCUMYyMY.
2. DBOMIONMUA BUJOB B XOJ€ I'€OJIOTUYECKOr0 BPEMEHU HJIET MO MyTH
yBEJIMUYECHUSI OMOTEHHOW MUTrpalnuu aroMoB B ouocdepe. Croxupiime-
CSl CUCTEMBbI OMOT€OXMMHMUYECKHUX KPYTOBOPOTOB MPEMSATCTBYIOT BO3-
HUKHOBEHHIO (popM C 0OoJiee HU3KON OMOre€OXMMHYECKON SHEprue.
OnHako HE KaXKJbId BUJ JOJKEH 3BOJIIOIMOHUPOBATH B CTOPOHY YC-
KOpE€HUs MUrpanuu. 3. B Kaxaplil Mepuoj reojlorudyeckoro BpeMeHu
3aCeJICHUE TUIAHEThl JOJDKHO OBITh MaKCHMaJbHO BO3MOXHBIM JIJIS
KMBOTO BEIIIECTBA.

B reonorunueckoit mcropuu Omocdephl KHUBOE BEIIECTBO IMOCTE-
MIEHHO, IIIar 3a IIaroM, pacHpoCTPaHWIIO MOJI€ KU3HU HAa BCE €CTECT-
BEHHbIC Tela IO0aJbHONM pa3MEepHOCTH. BriepBble MOSBUBIINCH B
OKE€aHe, OHO MOJHOCThIO OCBOWJIO €r0 MPOCTPAHCTBO. [1oTOM, YTOOBI
CHSITb T€ OTPAHUYEHUSI, KOTOPhIC HAKIAABIBAIM HA UX PA3BUTHE (PU3H-
KO-XMMHUYECKHE CBOMCTBA MOPCKOW BOJIbI, )KUBBIE OPTraHU3MbI BBIIUIH
Ha cymy. J1o ciyurinochk npumepHo 400 MitH. JieT ToMy Ha3al. Beriias
Ha CYyIIy, >KMBOE BEIIIECTBO OCBOWJIO MOBEPXHOCTh KOHTUHEHTOB, CO3-
naB yganamadTHyo chepy ¢ MHOTOSPYCHBIM PacHpOCTPAHECHUEM >KU-
BbIX oOpranu3MoB. [lanee mnpuimia odepenp arMmocdepbl, KOTOPYIO,
KpOME€ MHUKPOOPTaHM3MOB, 3aceluyii NTuilbl. OHM CTajld Urpath pe-
HIAIOIIYI0 POJib B 0OOMeHe Bojia — cyiia. OHU SBUIIUCH, C TEOXUMUYE-
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CKOM TOYKH 3PEHUSI, aHTUIIOAOM PEK. PEKU BHIHOCHIIM 3JIEMEHTHI B KO-
HEYHBIC BOJIOEMBI CTOKA, a MITUIBI C MOps Ha cyiry. [losBneHue nTuiy
PE3KO YCWINJIO MUTPAIMI0 aToOMOB B Ouocdepe. JlocTaTOuyHO BCIIOM-
HUTh UX CE30HHBIC MUTPAIIMU HA MHOTHE THICAYU KUJIOMETPOB U CY-
TOYHBbIE MHUIpaliu cyma — Mope. “Co3gaHue 3TUX JIETAIOUIUX BUIOB
MO3BOHOYHBIX PE3KO OTPA3WIOCh HA XUMHUYECKOM OOraTtcTBe MOps U
CYIlIM, OHO BHECJIO HM3MEHEHHS B HCTOPHUIO OTHEIbHBIX AJIEMEHTOB”
(Komuunckuii, 1990, c. 38). IITuiisl ciocoOCTBOBAIM U TIEPEHOCY MUK-
POOPTraHU3MOB, OECITO3BOHOYHBIX, JPYTUX MEIKUX (OpPM OpPraHU3MOB
no 1iaHeTe. Mbl MOKa €lle He 3HaeM, KOrja M Kak JaJeKo BIUIyOb B
BEPXHIOIO YacTh JIUTOC(HEPhl MPOHUKIIO KUBOE BellecTBo. Ho To, 4To
omnpeieneHHble (OpPMbl MUKPOOPIaHU3MOB OCBOWJIM KaKylO-TO 4acCThb
IIOJI36MHOI'0 MPOCTPAHCTBA J0 IIIyOMH 8 KM, ’TO HECOMHEHHBIN (PaKT.
OH moATBEp)KAAaeTCS HAJIMYMEM YK€ WM3BECTHBIX OTPOMHBIX 3aracoB
HepTH W raza, KOTOpbIE SBISIOTCS MOOOYHBIMU MPOIYKTAMH KU3HE-
NEATEIbHOCTU 3TUX MUKPOOPTaHU3MOB.

Campblif r1aBHBIN pe3ybTaT AaBICHUS KU3HU 3aKITIOYAETCS B TOM,
YTO OHO CO3JaJI0 B Ouocdepe ocoOble TEPMOJIUHAMUYECKUE YCIOBUSI,
KOTOpBIE MPUBEIIM K COKPAIICHUIO HTPONUU U POCTY HPEBPATUMOM
sHepruu B Hel. Hanboree HaArISIAHO 3Ta CTOpOHA AABJICHUS KU3HU
MPOSIBWJIACH B MPEBPAICHUHA BOCCTAHOBUTEILHON OOCTAHOBKM Ha Ha-
el TUIaHEeTe B OKUCIHUTEIbHYIO0, B (DOPMUPOBAHUM U CTAOUIIH3AIIUU
COJIEBOTO COCTaBa OKEAHMYECKUX BOJI, FA30BOT0 cOCTaBa aTMOC(hephl,
B NMPpeoOpa30BaHUM XUMUYCCKOW U MUHEPAIbHON CTPYKTYpPHI TOPHBIX
nopoJi BepxHed yactu Jutocepbl. OrpoMHas reoXuMHYecKas poJib
’KUBOT'O BEIIECTBA MOJYEPKUBAETCS €IIE U TEM, YTO XOTSI Macca ero Ha
MHOT'O MOPSAJIKOB MEHBIIIE MAacChl JIIOOOTO €CTECTBEHHOrO Teja TJIO-
OQJIBHOW pa3MEpPHOCTH, OHO CYMEJIO B T€YEHUE I€O0JIOTMYECKOrO Bpe-
MEHHU CO3/1aTh HEUMOBEPHO OOJBIIOE KOJIMYECTBO OMOKOCHOTO Belle-
CTBa, KOTOPO€ CTall0 WIpaTb OCHOBHYIO pOJIb B CTPOCHHUH
€CTECTBEHHBIX Tea Ouocdepnl. Beap atMocdepHbiil BO31yX, OKEaHU-
YECKHUE BOJIbI, OOJIBIIMHCTBO OCAJ0YHBIX TOPHBIX MOPOJ — BCE 3TO, IO
CYILIECTBY, pa3HbI€ TeJla, CJI0KEHHbIE OMOKOCHOBIM BellecTBOM. Jla u
caMU TPaHUTHI, CJAraroliue IOKOJb KOHTHHEHTOB, MOXXHO paccMmaT-
pYBaTh KakK MPOAYKTHI TTepepabOTKH OMOKOCHBIX TeJl ObLIBIX Onocdep.
JI71st oKa3aHusl TAKOTO OIPOMHOTO JIABJIEHUS )KUBOE BEUIECTBO JOJKHO
o0JaaTh OYEHb OOJIBIIMMH 3armacaMu MPEBpPaTUMON IHEPTrUuu. ITH
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3amachl CO3/1al0TCs Oarogapsi CHOCOOHOCTH KMBOTO BEIIECTBA KOH-
IIEHTPUPOBATh U KOHCEPBUPOBAThH ASHEPrui0. B mepByto ouepenp Ona-
rojapsi (POTOCUHTE3Y, KOTOPBIA MPUCYI] MOPCKUM U HA3EMHBIM 3eie-
HBIM PacTEHUSIM, IPUUYEM Y HA3€MHOM PACTUTEIIBHOCTH OH MPOTEKAET
00J1ee HHTEHCHUBHO.

[ToMrMO 3TOTO 3aMeyYaTebHOTO CBOMCTBA (KOHIICHTPHUPOBATH U
3amacatbh OMOT€OXMMHYECKYI0 SHEPIrUIO0 BIIPOK) Yy KHUBOTO BEIIECTBA
r€0JIOTUYECKH CPABHUTEIBLHO HEIABHO MPOSIBUIOCH €II€ OJIHO CBOW-
ctB0. OHO OBUIO OTKPHITO B mocieaHeil yerBeptu XIX croserus
C.A. Ilopoaunckum (1991). DT0oT ecTecTBOMCHBITATENb MTOKA3a, YTO
“mpoliecc 4eJIOBe4eCKOro TPyAa €CTh TaKOM OCOOEHHBIN Ipoliecc
MPUPOJIbI, KOTOPBIM MOXKET CUUTATHCS yYCHJIUTeJ eM MOIHOCTH. Ca-
MO cOOOM pazyMmeeTcs, YTo JJIsl “‘yCUJIEHHUS MOIIHOCTH HAa CaMOM Jie-
7€ He0O0XO0IMMO “‘yJaBIMBaTh TOT WKW MHOW MOTOK 3HEepruu. OaHUM
U3 CaMbIX MPOCTHIX MPUMEPOB “‘YJIABIIMBAaHMS MOTOKA SHEPTUU SIBIIS-
eTcsa (POTOCUHTE3 — TOT CaMblid JOTOCUHTE3, KOTOPBIN U 00ECIICUNBACT
poct pactenuii”’ (Kysuenos, 1991, c. 8). TakumMu nmotokamu >HEpruu,
noMUMO (DOTOCUHTE3a, MOTYT OBITH BETEP, Majarouas BOJa, MPOIecC
PaO0aKTUBHOTO pacrajia U, HAKOHEIl, T€ 3aMachl OMOreOXUMUYECKON
SHEPTUH, UTO OBUIN CO3/1aHbI )KUBBIM BEIIECTBOM B 3aJIe’KaX KaMEHHO-
ro yrist u yriesoaoponoB. imenno C.A. IlogoimHCKUI noKasani, 4yTo
€MHCTBEHHBIM MPUPOJHBIM IMPOIIECCOM, KOTOPBIA XapaKTEepU3yeTCs
KO3(PUIMEHTOM MOJIE3HOTO JIEUCTBUS CBBIIIE CTa MPOIEHTOB, SIBJIS-
eTcsa yenoBeueckuid Tpyd. OH nucan: “Tpya ecTh Takoe MoTpedieHue
MEXaHUYECKOW M TICUXUYECKOW padOThl, HAKOTUICHHONH B OpraHU3ME,
KOTOPOE MMEET PEe3yJIbTATOM YBEIWYEHHE KOJIMYECTBA MPEBPATUMOMU
DHEPTUU HA 36MHOM MOBEPXHOCTHU. Y BEIIMYECHUE 3TO MOXKET MIPOUCXO-
JUTh WA HEMOCPEICTBEHHO — YEPE3 MPEBPAICHUE HOBBIX KOJIUYECTB
COJIHEYHOM SHEpruu B Oosiee MpeBpaTuMyro GopMy, WU MOCPEICT-
BEHHO — Y€pe3 COXPAaHEHHUE OT pacCesiHus, HeU30eKHOro 0e3 BMmela-
TEJIbCTBA TPYAd, MU3BECTHOIO KOJIMYECTBA YK€ CYLIECCTBYIOIIEW Ha
36MHOW MOBEpXHOCTH npeBpatumon sHeprun’ (Ilogommuckuid, 1991,
c. 35).

Urak, “/KuBoe BeElIECTBO OXBATHIBAET U MEPECTPAUBAET BCE XH-
MUYECKHE MPOIECChl OMocdephl, NTEUCTBEHHAsI €ro HEPrus 1Mo CpaB-
HEHHIO C DHEPTHEN KOCHOrO BenlecTBa orpomHa. JKnBoe BeEmIecTBO
€CTh camasi MOII[HAs T€OJIOTMYECKasl CUJia, pacTylias ¢ X0JA0M BpeMe-
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Hu” (Bepnanckuii, 1965, ¢. 127). 9T0T €€ pocT 00yCI0BIICH YBOJIIOIIHN-
€l KMBOTO BEIECTBA, BO3HUKIIEH JIsI pa3pelICHHUs] TPOTHUBOPEUUS
MEXy CIIOCOOHOCTBIO OPTraHU3MOB K OBICTPOMY Pa3MHOXKEHHUIO U OT-
PaHUYEHHOCTHIO B OMocdepe pecypcoB KU3HMU.

Bauanue ecmecmeennvix men ouocghepovt Ha 360110UUI0 HCUBO-
20 eeutecmea. DBOIIOIMS OCHOBAHA HAa TaKUX CBOMCTBax >KMBOTO Be-
IIECTBA, KAK CKOPOCTh MEpeAadu KU3HU U MpUCnocooasieMocTsb. Cko-
pPOCTh Tepelayu KU3HU 3aBUCUT KaK OT XapakTepa MeXaHu3Ma
Pa3MHOXKEHHUS, TaK U OT MPEJESIOB, YCTAaHOBJICHHBIX pa3MepamMu MU
cBoMcTBaMHU Haiei miaHeTbl. CmocoOOHOCTh K Pa3MHOXKEHHUIO Yy BCEX
OpTraHW3MOB BBIPAXKAETCSI TE€OMETPUYECKUMHU MPOTPECCUIMU. ITOT
MPOIECC 3aJCPKUBACTCA TOJBKO BHEITHUMM CHUJIAMH: OH 3aMHUpaeT
IIpU HU3KHUX TEeMIEepaTypax, NpeKpamnaeTcs Wiu ociaadisercs npu He-
JOCTaTKE MHIIM WIM UCTOYHUKOB JIBIXaHUs, NMPU OTCYTCTBUM MECTa
It OOWTaHWsT BHOBb CO3/1aBa€MbIX oOpraHu3sMoB. Eciau He Oyjaer
BHEIIHUX MPENATCTBUH, JTH0O0M OpraHu3M B pa3Hoe Bpems (ompee-
JICHHOE ISl KaXKJI0TO) MOKET Pa3MHOKUBIIMMUCS OCOOSIMU MOKPHIThH
BECh 3€MHOMU I1ap, MPOU3BECTH MO 00BEMY MTOTOMCTBO, PABHOE Macce
OK€aHa WM 3€MHOUW Kopbl. B Mupe opranuszmoB B Ouocdepe uuer
KecTouaiias 60opb0a 3a CyIeCTBOBAaHUE — HE TOJIBKO 3a IHUIIY, HO U
3a HYXHBIU ra3. JIpixaHueM onpeaessieTcss MaKCUMaJIbHO BO3MOXKHAasI
reoXuMHYecKas SHeprus ku3Hu Ha rekrap (Bepnaackuii, 1960).

[Tprcnoco0IeMOCTh KHUBBIX CYIIECTB HEOOBIYAHO BEJIMKA, a
dbopMbI ee TPOSIBIICHUS TIPU PACIIUPEHUHN TOJIS KU3HU OCCUUCIICHHBI.
Ho ocHOBHBIE HampaBiieHHs] MPUCTIOCOOJIIEMOCTH OMPEACIISIIOTCS He-
O00XOJMMOCTBIO MPEOAOJEHUS T€X OTpaHUYEHUU, KOTOPbIC HAKIIAJIbI-
BatoTCs Omocepoil Ha CKOPOCTh Mepeaadu ku3Hu (cM. Boiie). Coo-
CTBEHHO, 3TUM HaMe4aloTCsl TJIABHBIC HAIpAaBJICHUS SBOJIIOIUH.
Ilepsoe n3 HUX — 3TO MOBBIMICHHE d(PGHEKTUBHOCTH TCOXUMUYECKOMN
SHEPTUU JJI PaCUIMPEHUsl MO KU3HU. M3BeCTHO, YTO HauOOJbIIast
reoXuMHUYECKasi YHEPrusl Mmpucyiia OaktepusiM, nuaHopuram U Jpy-
MM MHUKpPOOpPTraHW3MaM 3a CuUeT MPOAYLUHUPOBAHUS U PACXOJIOBAHUS
OOJIBIINX KOTUYECTB Onomacc. Ho B 3BOJIIOLIMOHHOM TPOIECCE BAKHO
HE MPOCTO KOJMWYECTBO FEOXUMHUYECKON SHEPTHH, a dphdexmusrocms
ee ucnonvzosanus onsa pacwupenus noaa xcusnu. K.M. 3aBagckuii
(1958) mpemsioxun BechbMa MPOCTOM W HATJSAJIHBIA CIOCOO OIEHKU
TOW PHEPreTHUecKor >(PGEKTUBHOCTH MPU MOMOIIU KPUTEPHUS BhI-
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KUBAEMOCTH. Y HU3IINX OPraHU3MOB 3TOT KPUTEPUN BBIKUBAEMOCTH
paser 1/10° — 1/10" ocoGeii u3 umcna poauBmHXCs. Y BBICIINX XKH-
BOTHBIX OH gocturaetr 10 — 30% ot uucna poausmuxcs. OrpomMHoe
YUCJIO POJUBIIMXCS 0COOEH y OaKTEepuil MOXKHO paccMaTpuUBaTh Kak
CBOCOOPa3HYIO CTPAXOBKY: KTO-HHOY/b J1a BBKUBET U JACT MOTOMCT-
BO. Bmopoe nanpaenenue — nosiBjieHue opraHu3MoB Haubosee 3¢-
(EKTUBHO HMCIOJIB3YIOMINX COJIHEUHYIO SHEPTUI0 JIJIsi CUHTE3a Opra-
HUYECKUX BEHIECTB. ODTO HAIMPABJICHUE PEATUZYETCS B HSBOJIIOLUH
HA3eMHOTO PACTUTENIBHOTO MOKpOBa. Tpembe nanpagsienue — 3BOIIO-
1[Ysl IBUTATEIIbHOM aKTUBHOCTH KMBOTHBIX KaK CPEJICTBO YCIOKHEHUS
IIMKJIa MUTPAIlUUd XUMUUECKUX AJIEMEHTOB B Onocdepe, akTUBHBIN Tie-
pPEHOC MX KUBOTHBIMHU B pa3Hble yacTu Ouocheprl. Hemeepmoe na-
npaenenue — 1nedanuzanusi KaKk pa3BUTHE U YCIOKHEHHE LIEHTPAJIb-
HOW HEPBHOW CHCTEMBI, MOSIBIICHUE YMCTBEHHOU IEATEIBHOCTU. DTO
CIIOCOOCTBYET YCKOPEHHIO OMOreHHOW Murpamuu atoMoB. K stomy
HaIpPaBJICHUIO TPUHAJJICKHUT U MOSBICHUE YEIOBEUECKOTO TPyIa, KO-
Ttopbii C.A. IMogonmunckuii (1991) paccmarpuBan Kak cBO€0Opa3HbIN
“yCUJIUTENH MOIIHOCTH.

Korga npociexuBaioT B reoJIOri4ecKo uCTopuu onochepsl 3T
re€HEpaJIbHbIC HAMPABJICHUS 3BOJIIOUMU U JIPYrHEe, UM MOJYUHECHHBIE,
TO cpa3y OpocaeTcs B ria3a HEPaBHOMEPHOCTh TEMIIOB Pa3BUTHUsA. JTa
HEPABHOMEPHOCTh MOCTYKUJIa OCHOBAHHEM ISl BBIACICHUS 3TAIHO-
CTH Pa3BUTHs OPraHMYECKOTO MHpa Mpouuioro. Takoi MpepbIBHCTO-
HETPEPBIBHBIM XapaKkTep Pa3BUTHS KUBOTO BEIIECTBA ObLI yCTAHOB-
jgeH ewe B XIX Beke. M0OXKHO mpexarosararb, 4T0 MPEPbIBUCTOCTD
pazButus ayH B u3BecTHOM Mepe nociayxuia K. KioBbe ocHoBaHHEM
JUISl CO3JIaHMsT TeOpUH KatacTpod. BMmecTe ¢ TeM Belukue 3BOJIOINO-
Huctsl npouwtoro (Y. Hdapsun, K. Jlamapk, A. Yoiiec) ¢ HECOMHEH-
HOCTBIO JIOKQ3aJIM HEMPEPBIBHBIA XAPAKTEP Pa3BUTHUS OPraHUYECKOIO
Mupa. BriociiencTBruu 3TU JIBE€ CTOPOHBI €IMHOTO MPOLIECCa IBOJIIOIUU
HE pa3 NpUBJIEKAJIM BHUMAaHUE MHOTMX uccliienoBatenei. [lonpoOHas
ucrtopus storo Bompoca ocsemieHa JI.II. JlapuramBunu (1948) wu
B. B. Mennepom (1962). B.B. Mennep (1962) paccmarpuBan srtamn-
HOCTh Pa3BUTHUSI OPraHUYECKOI0 MUpPa B TECHOW B3aMMOCBSI3U C IUK-
JUYECKUMHU U3MEHEHUAMH (U3UKO-Teorpaduueckux YyCIOBUM Cpelbl
obutanus. CregoBaTesibHO, MPEPHIBUCTO-HENMPEPHIBHBIN XapaKTep
HBOJIIOIMU JKHBOT'O BEIIECTBA (3TATHOCTH PA3BUTHS KUBBIX OPraHU3-
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MOB), B caMOM OOIIleM BHUJIE, 00YCIOBJICH IMKIMYECKUMH Ipoliecca-
MU, TPOUCXOSAITUMU B Helpax JUTOchepbl (MEPUOTUIHOCTh TEKTO-
HUYECKUX JBWKCHUW U TPAHUTOUJIHOTO BYJKaHW3MA). DTO €Ile OJIUH
YPOBEHb BO3JCHCTBUSI €CTECTBEHHBIX TE€JI II00ATBLHONW Pa3MEPHOCTH
Ha 3BOJIFOLIMOHHBIN TTPOLIECC.

Wrak, 3BOIIOLNS )KUBOTO BEUIECTBA — 3TO YJIAYHO HAWJICHHBIN UM
3(hEeKTUBHBIM CIOCOO pa3pelieHus MPOTUBOPEUUS MEXK]y CIIOCOOHO-
CThIO (CTPEMJICHUEM) OPTaHU3MOB K OBICTPOMY Pa3MHOKEHHUIO U OT-
PAaHUYECHHOCTBIO PECYPCOB KU3HM. BBIIO HaMAEHO CpPEeCTBO, MOBHI-
HIAI0IIeE MPOU3BOUTEIBHOCTh TOTO MPUPOHOTO KanuTala, KOTOPHIM
00€eCTeunBaeT ero KU3HeIeaTeIbHOCTh. OCOOEHHOCTh ATOTO CIOCO0a:
YBEJIIMUUTh MPOU3BOJIUTEIIBHOCT, TPUPOJHOTO KamuTajga MOKHO,
TOJIBKO COBEPIIICHCTBYSI CBOM KauecTBAa. BO3HUKHOBEHUIO 3BOJIIOLIUU
CIIOCOOCTBOBAJIO BO3JICHCTBHE Ha KMUBOE BEIIECTBO T€X MEPHOUYE-
CKHMX IIPUPOJAHBIX MPOIIECCOB, KOTOPhIC BOZHUKAIN U BOZHUKAIOT B €C-
TECTBEHHBIX Tellax Ouocdepsl nmoj BiusiHueM Kocmoca, B yacTHOCTH
HeOecHOM MexaHuku. [Ipu 3ToM mpoucxoausio mpeodpa3oBaHHUE Tie-
PUOJUYECKUX TPOIIECCOB, MPUCYIIUX €CTECTBEHHBIM TejaM, B HEOO-
PaTUMYIO 3BOJIIOLMIO KMBOTO BEIIECTBA. DBOJIIOLMOHUPYIOUIEE KU-
BOE BEIIIECTBO MOCTETIEHHO OXBATHJIO BCE MPOCTPAHCTBO OUOCHEPHI U
CTaJ0 TEepecTpauBaTh BCE XUMHUUYECKHUE MPOIIECCHI, MPUCYIIUE EMY.
Tak HEoOpaTuMasi IBOIIONMS KUBBIX OPraHU3MOB IIPUBEIIA, B KOHEY-
HOM cUeTe, K HeOOpaTUMOMY Pa3BUTHIO Bcel Onocdepsl.

B nenom Ouocdepe CBONCTBEHHA CIOKHAsET MHOTOYPOBHEBAs
BHYTPEHHSI CTPYKTYpa, UCCIETOBAHUE KOTOPOU €Ille TOJIbKO HAaYMHA-
ercsa. OTHenbHBIM 3JIEMEHTaM €€ MPUCYIIHN HE TOJbKO pa3IudHbIE CO-
OTHOIIICHUSI TUIIOB BEIIECTBA, HO U Pa3HOE CTPOCHHE, M pa3HbIN Xa-
paKTep MPUCYIIUX KAXKJIOMY U3 HUX MPUPOJHBIX MporieccoB. OHaKo
3TH CTOJIb PA3HOPOJHBIC YACTH CBSI3aHBI B €MHOE II1EJI0€ HEMPEPhIB-
HbIM OMOTEHHBIM ITOTOKOM aTOMOB, OCYIIICCTBJISIEMBIM >KUBBIM Bellle-
cTBOM OoJjiee 3 MIIpA. JeT 3a cueT (POTOCUHTETUYECKOTO Ipeoopa3oBa-
HUs ayanrcTout sHepruu CosHia. B 3ToM enrMHOM 11eJIoM B pe3yibTare
CJIOKHBIX B3aUMOJEHCTBHI €CTECTBEHHBIX TeJl T00AJbHOU pa3zMep-
HOCTH BO3HHUK psia (EHOMEHOB (KJIMMAT, JIMTOTEHE3, HeoOpaTtumas
ABOJIIOIMS JKUBOTO BEIIECTBA), MPUCYIIUX OHOochepe B 1IETIOM.
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7. Buympennee cmpoenue ouocghepot

Cemunap 7.1

Bomnpocsl K KOHTPOJILHOM padoTe

1. JTatite mo B.M. BepHajackoMy omnpeaeiaeHue KaxJa0ro U3 CemMu
TUIIOB BEILIECTBA, Cllararoiiero Ouocdepy: KOCMHUECKOTO, KOCHOTO,
PaJIMOAKTUBHOTO, PACCEIHHOI0, OMOT€HHOI0, YKUBOT'O, OMOKOCHOTO.

Bonpocs! 111 00CyKaeHnst

1. [lepeuncnaute ceMb TUMOB BEIIECTBA, clararoux ouochepy, u
YKOKUTE UX OTJIMYMS JPYT OT ApYyra.

2. Kakue cneuuduyeckre MpoIEecChl MPUCYIIH TOJBKO >KUBOMY
BEIIECTBY?

3. IIpouemy, ¢ Bamen TOYKM 3peHUsA, HUMEHHO Y KHUBOTO BELIECT-
Ba MPOSBISAETCS JUCCUMMETPUS?

4. ITpoaHnanu3upyuTe OMOTEHHYIO KJIaCCU(PUKAITUIO SJIEMEHTOB 10
B.A. braroBy (1999) u ocHOBHbIE MOMEHTBI B 3BOJIIOLIMU KUBBIX Op-
TaHU3MOB.

5. Ha xakux »Tamax JUTOTeHe3a B HauOOJbIIEH CTENEHU MPOsB-
JISI€TCSl BIUSHUE dKUBOT'O BEIIECTBA?

6. B yem Bbl BuauTE BIHSIHUE SBOJIIOLUWH KUBOTO BEIIECTBA HA
€CTECTBEHHbIE Tella Ouocdepsni?

Cemunap 7.2

3ajaHusa 1J151 CAMOCTOATEILHOM PadoThI

1. ITocTpoiite cxemy-TabaMIly MO TeJiaM TJI00AIbHOW pa3MepHO-
ctu. ComocraBbTe atMochepy, MUPOBON OKeaH, JUToCchepy U JaH/I-
madTHyO cepy Mo pasmepy, COCTaBy, )KUBOMY BEIIIECTBY, TJIaBHEU-
IITUM TIpOIIeccaM.

2. IlpoananuzupyiiTe TabIUIy TO TEJIaM TJI00aTbHONW pa3MEpHO-
CTH.

Cemunap 7.3

3az1aHne I CAMOCTOATEC/IBHOI'O ITPOBCACHUA CEMHUHapa
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1. Kpatko cucremMaTu3upyuTe OCHOBBI TE€X 3HAHUKA O PACCMOT-
PEHHBIX MpOoILEecCax, KOTOPbIE BbI MOUEPHHYIIH U3 YK€ MPOCTYIIaHHBIX
JTUCHUIUIMH WU JAPYTUX UCTOYHUKOB. BhiienuTe U3 HUX Te, YTO CUU-
TaeTe TJIaBHBIMU JIJI1 IOHUMAHUS X0/1a U B3aUMOJICHCTBUS MIPOIECCOB,
uaymmx B onocdepe.

2. ITpuaymaiite hopMy mpeacTaBieHHs, B KOTOPOIH HATJISIHO ObI-
au Obl BUJHBI Pa3v4Msl TJIaBHEUIIHUX MPOIIECCOB: T€OJOTMYECKUX,
reo(U3NIeCKUX, OHMOJIOTHYECKUX, TeOXMMHUYECKHX, OMOTCOXHMHUYEC-
CKHX.

3. IIpencrasbre B3rsiAbl B.M. braroBa Ha 1Ba MCTOYHHKA MTPOHUC-
XOXKJIEHUsI Kuciopoja arMochepsl (3HAOTEHHOE W (POTOCHHTETHYE-
ckoe). (I'pynna u3 5 yenaoBek).

— DakThl U dMIIUpUYECKUE 00001IeHNs B BUAE IpavKOB U Ta0-
JILL.

— OO0oCHOBaHWE JIBYX HCTOYHUKOB MPOUCXOXKICHUS KHUCIOPOJa
atMocdepsl (3HIOTeHHOT0 U (POTOCUHTETUYECKOTO).

— Kakue y3moBble MOMEHTHI B HUCTOPUH OHOCHEPHl OOBICHSAIOT
B3risianel B.M. braTtosa?

—B yem Bbl BuauTe cuibHbIE W CJ1aOble CTOPOHBI B3IJISJIOB

B.W. brarosa?
— Jluckyccus ¢ BOmpocaMu OT BCEX YUYaCTHUKOB CEMUHApa.

Cemunap 7.4

Bonpocs! 11 00cykaeHus1

1. KakoBbl OCHOBHBIE (akTOpbl (OPMUPOBAHUS KIHMMaTa MPH
B3aMMOJICCTBUM TeN III00ATLHON pa3MEpPHOCTH?

2. Uto Takoe rumncorpaduyeckas Kpupas?

3. Ha kakux aTamax JUTOT€HE3a B HaUOOJBIIEH CTEIEeHU MPOSB-
JISIETCS BIUSHUE )KUBOTO BEIIECTBA U MTOYEMY?

4. B yem Bpl BuauTe BIHSHHUE 3BOJIOLWH KUBOTO BEIIECTBA HA
ecTeCTBeHHbIC Tena Ouocdepni? IIpuBeauTe mpuMepsl.

5. B 4uem cka3blBaeTCs BJIMSIHUE €CTECTBEHHBIX Tel Ouocdepnl Ha
HBOJIIOLMIO KUBOTO BenlecTBa? [IpuBeaure npumepsi.

Jluteparypa
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braros B.U., 1985, 1999; byasiko M.U., 1981; I'ymunes JI.H.,
1993; Epmonaes M. M., 1975; Kanecnuk C.B., 1947; Ky3nenos I1.I".,
1991; IMomonuuckuit C.A., 1991; Ilepensman A.M., KaceimoB H.C.,
1999; Xunpmu I'.@., 1966.
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8. IloTokM 3HepIrum
B Omocdepe

Ilo cywecmsy buocghepa moocem ovimo
paccmampusaema Kak 001acms 3eMHOU KOpbl,
3aHAMAsL MPAHCcHOpMamopamu, nepesoosumumu
KOCMUYECKOe U3NyYeHue 8 QeliCmEeHHYIO
3EMHYIO DHEPIUIO — INIEKMPUHECKYIO,
XUMUUECKYIO, MEXAHUYECKYI0, MEN08YI0 U M. O.
B.U. Bepnaockuii

bnazooaps sxcusomy eewjecmey snepaus COTHEUHO20 U3NLYUeHUs He
npocmo 8030elcmeyem Ha NOBEPXHOCMb 3eMIU, A CMAHOBUMCSL SHep-
eueu 3emnu u ee npoyeccos.

I .®. Xunomu

DneMeHTbl JI000M CHUCTEMbl B3aMMOJEHCTBYIOT TOJIBKO MpPH Ha-
auauu SHepruu. [losToMy B 0cHOBEe OMOC(HEPHBIX MPOIIECCOB JICKHUT
npeoOpa3oBaHuEe SHEPTUU U3 OJHON (HOPMBI B IPYTryI0, B pe3ysbTaTe
4ero (pOPMUPYIOTCSI COBEPILIEHHO OIpPEACICHHbIE MOTOKA DPHEPTUU B
ounocdepe. OHM 00ECTIEUNBAIOT YHEPTETUKY €€ (DYHKIIMOHUPOBAHUS U
pazButuda. [Ipu paccMoTpeHHH 3THX MOTOKOB SHEPTHHM MOTpeOyeTcs
3HaKOMCTBO C TIOHSATHSMU U 3aKOHAMU TEPMOJMHAMHUKU (CM. pas-
nen 3).

JHepreTuvecKoe B3aumMoaericreue ouochepnbl
C OKpY:KaKLIEeH cpeaom

Yepes rpanuiibl Onocdepsl MOCTOSHHO WIYT MOTOKU dHEpruu. M3
KocMmoca nmoctynaer myuucras sHeprus CojHIAa 1 KOCMHYECKOE HU3-
naydenue, a B KocMOC yXOAUT 4acTh TEIUIOBOTO M3NydeHus: 3emiu. M3
HEJp Halllel IUIaHeThl B Omocdepy HMIeT MOTOK TeIla U TEKTOHWYe-
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CKasi BHEprus, a u3 ouocdepsl B HEJPA — MOTOK 3aKOHCEPBUPOBAHHOM
cosiHeuHOM sHepruu. [loToku, koTopbiMu Ouochepa oOMEHUBAETCS C
KocMocoM, Ha3bIBaIOTCS SK30T€HHBIMU, a UyIIHE U3 Ouocdepsl B He-
npa 3eMJIM U1 00paTHO — SHJIOTCHHBIMU.

IK302ennvle nomoku Inepzuu. COJHIIE — OCHOBHOM WMCTOYHHK
SHEpruu, nocrymnarome B ouochepy m3 Kocmoca. [lnotHOCTh coi-
HEYHOM pajguaiuu — 2,3°10° 3pF/CM2C (KOCMHYECKOE H3JIy4YCHUE Ha
MHOTO MOPSKOB HIKE, U UM MOKHO TIpeHeOpeyb). 3alluTHBIE YPOB-
HU Ouocdepsbl MPOMYyCKAIOT B HEE Y3KUH CIIEKTP CBETOBBIX BOJIH
Conunua (¢ amuaoit BosiHbI oT 320 g0 700 am). [loctynuBmias B Ouo-
chepy myunctas sHeprus CojHIIa YaCTUYHO PACXOJyeTCsi Ha Harpe-
BaHUE €CTECTBEHHBIX TEJI, CO3/IaHUE BJIAroo00poTa, YaCTUYHO MPeoo-
pasyeTcsi B DHEPTUIO0 ABWKYILICUCS BOJABI U B OMOT€OXMMHUYECKYIO
SHEPIrUI0, @ YacTh KOHCEPBHUPYETCS B OCaMOYHBIX nopoaax. OT mo-
BEPXHOCTH 3eMJid B CTOPOHY Kocmoca uaer IIMHHOBOJHOBOE TEIJIO-
Boe M3iaydeHue. YacTth ero B omocdepe 3amepkuBaeTcsl o0JakaMu, a
Y4acTh Yepe3 «TEIJIOBOE OKOIIKO» O€3BO3BPATHO YXOAUT B MupoBoe
IPOCTPaHCTBO. KOJMMYECTBO SK30M€HHOW HSHEPruH, MOCTYNUBIICH B
ouocdepy, paBHO TOMY €€ KOJIMYECTBY, KOTOpoe yuuio u3 Hee B Koc-
MOC B BHUJE JJIMHHOBOJIHOBOIO TEIUIOBOro wu3nyudeHus: (KajiecHuk,
1947).

JHoozennbvle nomoxku 3Inepeuu. N3 Henp 3emuim B Omochepy
SHEPTHUs MOCTYIAET B BUJIC TEIJIOBOTO MOTOKA M SHEPTUU TEKTOHUYE-
CKMX JBWKECHUMN, KOTOPhIE CAMH BO3HUKAIOT MPU TNIYOUHHBIX TPEoO-
pa3oBaHMIX BEIIECTBA MOJI BO3/IECTBUEM Terwia. J[o cux mop okoHYa-
TEJIHLHO HE YCTAHOBJIEHBI HCTOYHMKH 3HJIOT€HHOTO Teruia. beccnopHo,
YTO WX MHOTO, HO KaKOM BKJIaJl BHOCUT KaXIbIi U3 HUX, OLICHUBACTCS
no-pazHoMmy. HanOosnee 4acto ykas3bpIBaIOT CIEAYIOIIME MCTOYHHKAM
Termia B Heapax 3emud. 1. Pacmianm paanoakTUBHBIX 3JIEMEHTOB (TO-
puil, ypas, panguii kanuii 40 u psg Apyrux). ITO NPU3HAETCS BCEMHU.
EsxeronHo Beyemsiercst 7,5°10' kan Termna, pacxod €ro COCTaBJISIET
9,5'1012 Kajl. JTO YKa3bIBa€T HAa HAKOIUICHWE 3TOr0 BUJA TEIia B He-
npax 3emun (I'aBpuiienko, Jepnrosbi, 1971). 2. HekoTopbie 3K30-
TEPMUYECKHUE TPOIIECChl (MUHEPATO0Opa30BaHUE, METOCOMATO3, KpHU-
ctajmnzanusi). 3. BcTpeda TOM3EMHBIX PacCoiOB € IPECHBIMU
BoJlamu. 4. I'paBuTanronHas auddepeHnuaiys BemiecTsa npu oopa-
30BaHuU 3eMiid. Koam4ecTBO BIACISIEMOTO NP 3TOM IIPOLIECCE TETLIA
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onenuBaercst ot 0,6 spr/(em’c) (E.H. JTroctux) mo 310 spr/(cm’c)
(E.A. JTrobumona). 5. CymectByeT runoresa I'.®. OauHia o poramu-
OHHOM TeIlJIe, KOTOPOE MJIET Ha HarpeB BHYTPEHHUX YacTed 3emMiid U
Ha U3JIy4YEHHE B MUPOBOE MPOCTPAaHCTBO. [lo ero MHEHHIO, 3TOT HC-
TOYHUK TeIUla BO3HHMK M3-32 HEOJHOPOJHOCTH PACHPEAEIICHUS ILIOT-
HOCTHU BeIIIECTBA JUTOC(EPHI, a TakKe BEpXHEH MAaHTUU U KOJIEOaAHUM
CKOpPOCTH BpailleHusi 3eMiid. PoTaliMoHHOE TEMI0 3SKBUBAJICHTHO
4,81-10*° xan/rox (FaBpunenko, Jeprromnbi, 1971). 6. Tlociae oGpaso-
BaHUsl Ouocdephbl BOZHUK €I1I€ OJWH MCTOYHUK HHJOTCHHON SHEPTUU:
32 CUET PACKOHCEPBAIIMU COJIHEYHON 3HEPTHH, 3aXOPOHEHHOU Ouo-
chepHbIMU TIpolleCCaMU B TJIMHUCTBIX MHUHEpaiax, KayCTOOMOJIUTAX.
[lonararor, 4TO €XEroJHO KOHCEpBUpYyETcs npumepHo 1% mocty-
MaroIIe COJIHEYHOM AHepruM. 3a 3,5 MIIp/. JeT CyIIeCTBOBaHUs OHO-
cdepst 910 Gymer mopsiaka 13:10°° spr, uro B 5 — 8 pa3 Gombue pa-
JUOTE€HHON SHEPTUM.

DHJIoreHHast 3HEprusi B Ouocdepy noctynaer B BUJE NOTOKA TEI-
Ja U TEKTOHUYECKOM sHepruu. Paznuyaior Tpu crnocoda mocTyrieHus
TeI1a U3 Help 3eMJIM: 32 CUET OOBIYHOM TETUIONPOBOJIHOCTH TOPHBIX
MOPOJI; MEPEHOC TeIIa 3JIEKTPOMArHUTHBIM HU3JIyY€HHEM, OCOOCHHO
IPU BBICOKHX TEMIIEpATYpax; MEPEHOC TEIUIA ABHXKYIIECUCS MacCcou
(ruapoTepMalIbHBIN MpolIecC, JAera3alus, BYJIKaHU3M M MarMaTu3M,
oOpa3oBaHUE TOp, KOHBEKTUBHBIE TOKH). Eciu 0ObIYHAs TEIIompo-
BOJHOCTh U paUallMOHHBIN IEPEHOC HE B COCTOSIHUM 00ECIEeUUTh Obl-
CTPBIM OTBOJ TEILIa, TO BEIIECTBO MAHTUM JIUOO pa3MsrdaeTcs 10 Ta-
KOW CTENEeHW, YTO B HEH BO3HHUKAIOT TEUECHUS, JUOO YaCTHUYHO
miaButTcs. B mocnenneM ciydae NBHXKEHHE PACIUIaBICHHOTO BEUIECT-
Ba oOecrieunBaeT 3G(PeKTUBHBIA OTBOJ Teruia B Ouocdepy (depes
ByJIKaHU3M). Terio, mepeHOCUMMOe Maccamu, B MOJITOpa pa3za OOJIbIIIE,
4YeM 3a CUET TEIJIONPOBOJHOCTH TOPHBIX MOPO/I.

Nrak, buocdepa HEenpepbIBHO OOMEHUBAECTCS MOTOKAMH YHEPTUU
kak ¢ KocmocoMm, Tak U ¢ HeapamMu 3eMJIM. DTH MOTOKM HAXOHSATCS
MEXIy cOO00M B JMHAMUYECKOM PaBHOBECHH. Takoe paBHOBECHE IMO/I-
JEPKUBAIOCH Ha MPOTHKEHUU BCe ucTopum Ouocdepsl B CTPOro ol-
peneneHHbIX rpanunax. O0 3TOM CBUACTENBCTBYET TOT HEMPEIOKHBIN
dakT, 4TO KMBOE BEIIECTBO B OMochepe HEMPEPHIBHO Pa3BUBAINCH B
TeueHue 3,5 MIIpJI. JET, a eMy JJIsi CBOCH KU3HEICATCIHbHOCTH ObLI
HEO0OXOUM CTPOTO ONPEICTICHHBIN TeMIEPATYPHBIN PEXKUM, KOTOPBIT
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u BblaepxkuBaiica. [lonnep:kanue TeruioBoro OanaHca HAET 3a CUET
U3MEHEHHSI COOTHOUIEHUS! MEXY SHAOTEHHBIMHU MOTOKAMHU SHEPIHH,
UIyIUMU K 0nocdepe u oT Hee. B 3ToM MexaHu3Me, peryaupyroinem
TEMIIEPaTYpPHBIM PEXUM, 0C00asi POJb MPUHAMJICKUT KOHCEpBALUU
ounochepHbIMU MpoLeccaMu 4acTu 3Hepruu. [Ipoieccbl KoHCEpBaUU
UAYT TIPU CAMOM HETIOCPEACTBEHHOM YYaCTHH KUBOTO BEIECTBA, KO-
TOpOE ITHUM CIOCOOOM YIEP>KUBACT TEMIEPATypHBIA PEXHUM B pam-
Kax, ONTUMAJbHBIX AJI1 CBOEH >ku3HeaesTeNbHOCTH. C 3TOH TOYKH
3peHus, HeJlpa 3eMIId UTPAIOT POJb OrPOMHOI Oy(depHON CUCTEMBI, B
KOTOPYIO OTBOJATCA U3 OMOC(epbl M3NIMILKK SHEPTUHU U OTKyJa OHa
MOJKET MOCTYNHTh B CIIy4ae HEOOXOAMMOCTH.

JHepreTuveckoe odecneyeHue reoJJOru4YeCKux u
reOXuMHUYEeCKHUX MPOLECCOB

Henpa namieit 3emiiv, B KOTOPBIX COBEPIIAIOTCS I€OJIOTUYECKUE U
F€OXMMHUYECKHE MPOIIECCHI, MOKHO PacCMaTPUBATh KAK «MOIIHYIO Te-
IJIOBYIO MAIlIMHY», HEKUM «KOTEJD» CBEPXBBICOKOTO JABJICHUS C BECh-
Ma TOHKON u HenpouyHoU creHkoi (bemsBckuii, ®eapinckuii, 1961).
DTOT 00pa3 mpeKpacHO MepeaaeT CyTh PHEPIEeTUUECKUX MPOIIECCOB B
KaMEHHOM TeJie Hailed rianeTbl. CTEHKH 3TOr0 «KOTJIa» TO TYT, TO
TaM IEePUOJMYECKH U OYEHb 4acTO MpopbiBatoTcs. Ho mpopsIBHI cro-
cOOHBI K caMO3aJIeYMBAHMUIO, XOTd, B MacmTadax reoJOrHYecKoro
BPEMEHU, U HE HAJ0JT0. DHEPTHS ITOT0 «KOTJIa» pacxoayeTcs Ha (u-
3UKO-XUMHUUYECKHUE IPOIECChl, CBA3aHHbIE C AuddepeHuanei Bele-
CTBa, M HA MUTPALMI0 XHUMHYECKUX DJIEMEHTOB, a TakXKe Ha T€ WJIHU
WHBIC TMOJBWXKH CTEHOK «KOTJIa», KOTOPbIE Mbl BOCHPUHHUMAEM Kak
TEKTOHUYECKUE JBWKCHUS. DTOT «KOTEI» HAXOJIUTCS B HEYCTOMYHU-
BOM TE€PMOJIMHAMUYECKOM PABHOBECHH, KOTOPOE B OTJEIBHBIX YaCTSIX
€ro MOCTOSIHHO HapyllaeTcsl JU0O0 3a CYET JIOKAJIBHOTO IMOBBIMICHUS
TeMIeparypbl, Ju00 pocTa WM MNajeHHUs JaBieHus. B kauecTtBe
«CTIYCKOBOTO MEXaHH3May, Ojarojgaps KOTOPOMY B TeX WM HHBIX
4acTsAX «KOTJIa» ObIBACT MEpeiieH MOpor YCTOMYHMBOCTH TEPMOJIMHA-
MHYECKOTO PAaBHOBECHS, MOTYT BBICTYNATh Pa3jIWyHbIE KOCMHYECKHUE
(baKkToOphl, B YaCTHOCTH TpaBUTAIIMOHHBIC BO3AeicTBUSA JIyHbI 1 COJH-
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11a, 0COOCHHO KOT/a CHJIbI MX BIWSHHUM CKJIQJIBIBAIOTCS, U3MCHECHHE
CKOPOCTH BpalleHUs: 3eMJIN U IEbIA PSI APYTUX.

OCHOBHBIE TIOTOKH SHEPrUU CBSI3aHBI C MEpEeMENICHUsIMU (HItou-
JIOB, KOTOPbIE TIPEACTABISAIOT COOOM pacTBOP TBEPIBIX, KUIAKUX U Ta-
3000pa3HBIX KOMIIOHEHTOB. Pa3nuyaroT Tpu Buaa Murpanuu Gparougos
U3 Henp 3eMJId K €€ TOBEPXHOCTU: cmpylinble meyenus ((Piroanus),
UYyIIUE TI0 3USAIONIUM KaHallaM, TPEeIIMHaM, CUCTEMaM IOJIOCTeH OT
oOnacTy OOJBIIEro JABJICHUS] K MEHbIIEMY; gurvmpayus (Mpocayu-
BaHHE PacTBOpa 4epe3 MOPUCTYIO Cpely) OT Cpeabl ¢ OOJBIINM JIaB-
JICHUEM K Cpejie ¢ MEHBIIIUM JaBJICHUEM WJIM TI0JI BIUSHUEM CHII Tpa-
BUTALINM; Ou@@y3us, KOrna pacTBOp CTPEMHUTCS K BBIPABHUBAHUIO
XUMHUYECKOT0 TIOTCHIIMAIa M €ro JBW)KCHUE HAIPAaBIICHO B CTOPOHY
CHUKAIOIICHCS KOHIICHTpaluu. Bo3MOXKHAa U Pa3sHOBUIHOCTH ITOTO
nporecca — mepmooughghysus, Korjaa pacTBOp JBHIKETCS B CTOPOHY
cHuxaroueiics temmnepatypsl (I'aBpuiienko, Jleprroinsi, 1971).

Htak, ¢ TepMOIMHAMUYECKOW TOYKU 3PEHUS T'COJIOTHYECKHUE H
F€OXUMHUYECKHE MPOIECChl BEAYT KaK K YBEIWYEHUIO YHTPOMUHU OHO-
cdepsl, TaKk ¥ K YMEHBIIICHUIO €. DHTPOIHS COKPAIAeTCs P TEKTO-
HUYECKHUX JBUKEHUAX, CO3/IAIONTUX pesibed), KOTOPBIN SBIISICTCS HEOO-
XOJUMOU MPEANOCHUIKOMN ISl TIOJIYUYE€HUS] SHEPTUU ABUKYIIEUCS BOJIbI
pu reou3NYECKUX IpoIeccax. 3amnachl IPeBpaTUMON IHEPTUH TI0-
TIOJIHSIFOTCSI, KOT/Ia MPH SHJIOTEHHBIX TEOXHUMHUYECKUX MPOIECccax Mmpo-
DyHUpYyeTcsi CBOOOIHBIN KUCIOPOJ, MOTOKH KOTOPOTO MAYT W3 HENp
3emiu B Onocdepy.

JHepreTuveckKoe odecmneyeHue
reo(pu3n4eCcKux Npoueccon

B u3yueHun >HEPreTUKH reoPu3nvecKux MpoLecCOB OTPOMHYIO
poOJIb ChIrpana JesaTesibHOCTh B KOHIE XIX — nHavame XX Beka
A.W. BoeiikoBa. OH opranu3oBasl B Poccuu ceTh cTaHuuii Habroe-
HUS 32 METEOPOJIOTHYECKUMU U KJIUMATUYECKUMHU SIBIICHUSIMH U 3a-
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JIOKUJT OCHOBBI 00paOOTKM pe3yiabTaTOB HAOIIOJACHUM. DTO MOMOIIIO
BBISICHUTH M TIOHSITh MHOTHE 3aKOHOMEPHOCTH (hOPMHUPOBAHUS ITOTOIbI
U KJIUMara, dHEPreTUKY TeoPpu3nIeCKUX MPoIeccoB B Ouocdepe, Ko-
Topasi GOpMUPYET KIMMATHIECKYIO 30HATBHOCTD.

['eodnzuyeckue mporeccol, uayime B atMmochepe u ruapocdepe,
COBEPIIAIOTCA B OCHOBHOM 3@ CYET T€X MOTOKOB 3HEPTrUU, KOTOPHIC
BO3HUKAIOT MNpU MOpeoOpa3zoBaHUU B Ouocdepe JIyducTol SHEpruut
ConHia v TerioBo# sHeprun, uayuien u3 neap 3emnu. [lotoku suHep-
ruu B armocdepe nospodHo paccmorpensl C.B. Kanecuukom (1947).
OH yKa3pIBaeT, YTO Ha BHEIIHIOI TpaHHIly Onochephl B IEIOM IIO-
crymaer B cytkn 700 kam/cm’. M3 3TOro kommdecTsa TOmbKo 27%
(189 xayt) mOXOIUT 10 AHEBHOM MOBEPXHOCTU. B kocMuueckoe mpo-
cTpaHCTBO obOytakamu oTpaxaercs 33% (231 kan). PaccenBaercs B at-
mochepe 25% (175 kain.), uz Hux 9% (63 xan) yxoaut B Kocmoc, a
16% (112 kan) moxoauT 10 3eMHOUM moBepxHocTH. 15% (105 kamn)
PSMOM COJTHEYHOM pajualiuy UIeT HEMOCPEICTBEHHO HAa HarpeBaHUe
atMocdepnl. TakuM o0pa3oM, U3 MOCTYNUBIIEH COJHEUHOW IHEPTUH
42% (294 kan) orpaxaercs B Kocmoc, 43% (301 kan) gocturaer mo-
BEPXHOCTH 3€MJIM (CYIIM M BOJHOW riaau) u nuib 15% (105 kan)
UJeT Ha HarpeBaHue atmocdepsl (puc. 8.1).
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Puc. 8.1. Ilpunyunuanvnasn cxema npeodopazosanus
RPAMOIL CONHEUHOU paduauuu u OJIUHHOBOIHOBOI paouauuu
nogepxHocmu 3emiau u eé ammocgepui
(no C.B. Kanecnuky, 1947 ¢ oononnenuamu)
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YcnoBHbIe 0003HaUYeHUS K puc. 8.1
[IpuHIIMNIManbHast cxeMa npeoOpa3oBaHUS
PAMOM COJTHEUHOM payalliy U JJIMHHOBOJIHOBOU
pauanyy MOBEPXHOCTH 3eMIIH U €€ aTMoc(epsl

: ImpssMasa COJIHCHUHAs paaranusi,

pacCCsiHHasA COJIHCUYHAA paaualinsi,

"% CKpBITAs TEIJIOTa KOHACHCAINMY;
~~ ™ INIMHHOBOJTHOBAS PaJIHAIINS TOBEPXHOCTH 3eMJIH M aTMOC(hEpHI;
""""""""" ** TEIJIOBOM IIOTOK M3 HEJP 3E€MIIY;

E==> KoHcepBalys YHEPTUU [P JTUTOTCHE3E;

[Hudpsl Ha cxeMe MOKa3bIBAIOT MOIIHOCTH IOTOKAa YHEPTUH (B
2
Kajl. CM /CYTKH).
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Ot nmoBepxHOCTH 3eMJIK B aTMOC(Epy B CYTKH C KaXIOTO KBajpaT-
HOT'O CAaHTUMETPA MOBEPXHOCTU yXOAUT 840 Kasl JIIMHHOBOJIHOBOI'O Te-
IJIOBOTO M3JIYYEHUS. DTOT MOTOK YACTUYHO (DOPMUPYETCS 3a CUET Ipe-
o0Opa3oBaHUs KOPOTKOBOJIHOBOT'O W3ITyYCHUS Connna B
JUTMHHOBOJIHOBOE M YAaCTUYHO 3a CYUET TEIUIOBOTO MOTOKA, UAYIIETO U3
Henp 3emut. OCHOBHASA YacTh 3TOTO JUIMHHOBOJIHOBOTO M3JIYUYEHUS UJIET
Ha HarpeBaHue atMocdepsl (784 kan) u auib 8% (56 Kaia) yXoauT 4e-
pe3 terioBoe okomiko B Kocmoc. CnenoBarenbHo, aTMOc(epa Harpena-
€TCs TJIaBHBIM OOpa30M 3a CUET JJIMHHOBOJIHOBOI'O TEIUIOBOTO H3JIyYe-
HUsA 3emiau U Jmmb 4yactuyHo (11%) 3a cuer nydncTod 3HEpPruu
Connua. Kpome Toro, ¢ moBepxHoctu 3emyid B aTMoc(epy UIET MOTOK
SHEPTYU BMECTE C Mapamu BOJbI (B BUJE CKPBHITOM TEIUIOTHI Mapoolpa-
30BaHus1). ITUM criocobom nepeHocutcst 133 kan (puc. 8.2). Y nmoepx-
HOCTU 3eMJIM 4YacTh JiyducToi sHeprun ConHia mnpeoOpasyercs B pe-
3yabTare (OTOCHMHTE3a B OHMOr€OXMMHYECKYIO SHEpPruio (CM. HHUXKE).
YacTh TEMI0BOM YHEPTUU PACXOIYETCS B 30HE BHIBETPUBAHUS HA MUHE-
pasiooOpa3oBaHHe, U TEM CaMbIM KOHcepBHpyeTcs. M3 HarpeToit atmo-
cdepbl UIOYT JBa MOTOKA TEIUIOBOM 3HEepruu: ojauH yxoaut B Kocmoc
(350 kam), a gpyroil HampaBJ€H K MOBEPXHOCTH 3eMiu (672 kan) (cm.
puc. 8.2).

HUtak, ¢ TEepMOAMHAMHYECKOM TOUKM 3pEHUS] T€OPU3UYECKUE
MPOLECCH BEAYT KaK K YBEIMYECHUIO, TAK U YMEHBIICHUIO SHTPOIUH
onocdepsl. B 4acCTHOCTH 3HTPOINMS YMEHBIIAETCSA MPU MPEBPAILICHUU
TEIUIOBOM 3HEpPTrUU atMocdepbl B SIHEPTUIO BETPaA, a MPU BIAaroooopo-
T€ — B SHEPTUIO JBHXKYILIECUCS BOJIBI.

JHepreTuveckoe odecnevyeHue OM0JIOrHIecKuX
U OMOreOXMMHYECKHUX MPOILECCOB

OCOOEHHOCTh OMOJIOTUYECKUX U OMOTEOXUMUUYECKUX MTPOIECCOB C
YHEPTETUUECKON TOUYKH 3PEHUS 3aKII0YAETCS B TOM, YTO OHHU BEAYT K
YBEJIMUCHUIO 3alacoB CBOOOJHOU sHepruu B Ouocdepe, nHaye roBo-
Ps, YMEHBILIAIOT €€ 3HTpomuio. B mpouecce GpoTocuHTe3a MPOUCXOIUT
npeoOpazoBaHue MosieKy yriekucioro raza (CO,) B aToMBbI yriiepoa
U aTOMBI KUCTIOPOJIa.
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=T ]

HO+CO o COH + H,0 + 0,
l XJIOPOpHILT T

Yenepoo, oObpazHno roBopsi, mpeacTaBiIsieT cO00N TeOXUMUYECKUI
aKKyMYJISITOpP, KOTOPBIM TMpHU (POTOCUHTE3E 3apsKaeTcs CBOOOTHOM
HEprueil. Ota ero 0COOEHHOCTh B COBOKYITHOCTH CO CIOCOOHOCTBIO
CO3/laBaTh IICMIOYKM aTOMOB yTJiepojia, o0pa3ysi MHOTOYHUCJICHHBIC
pa3HOOOpa3HbIE OPraHUYECKUE COCTMHEHUS, U PUBOIUT K (hOPMUPO-
BaHUIO B HUX OTPOMHBIX 3aIlacOB CBOOOJIHOW »HEpruu. Paspspkaercs
ATOT aKKYMYJISITOP MPHU Pa3yIoKEHUM (pacrajie) OpraHudeCcKux COeIu-
HeHU. XOTsA KJIapK yrjaepoJa B 3€MHOW KOpE HEBBICOK, BCETO
2,3'10°%, HO B GHOC(Epe MPOUCXOAUT €ro 3HAYHTEIbHAS KOHIICH-
Tpauus (B u3BecTHaAkax kiapk C cocrasnsier 12%, B )KMBOM BEIIECTBE
— 18%, B apeBecune — 50%, B kamenHom yriie — 80%). B Ouocdepe
OCHOBHAasl Macca yrjiepojia COCpeIoTOYeHa B U3BECTHAKAX U JOJIOMHU-
tax (Ilepensman, KackimoB, 1999). iIMeHHO BbICOKasi KOHILICHTpAIUs
yriiepojaa B Ouocdepe nenaeT ero BaKHEUIINM XUMUYECKUM 3JIEMEH-
TOM JJIsI TpaHChOPMALMK COJTHEUYHOM SHEPrUU B CBOOOJHYIO DHEp-
ruto. B mociegnue aecaTuieTuss yCTaHOBWIIM, YTO B MOJ3EMHOM OHO-
chepe 1MaHOOAKTEPUH OCYIICCTBISIOT 3a CYET IMOJ3EMHOI0 TeIlia
XEMOCHHTE3, IPU KOTOPOM YIJIEPOJ TOXKE BBICTYIAET B POJIM T'€OXHU-
MHUYECKOT0 akKyMyJjsiTopa. Ho xeMocuHTE3 UIET HE 3a CUET JIyUYUCTOU
sHepruu CoJIHIIA, a 3a CUET TEIJIOBOM SHEPTUU HEAP 3EMIIH.

Kucnopoo, xoropslii Takxe oOpaszyercd npu (OTOCUHTE3E U3
CO,, sBHg€TCS BTOPHIM XHUMHYECKUM 3JIEMEHTOM, MPeoOpa3yrolum
JYYUCTYIO DHEPTHIO B CBOOOAHYI0. OH TOXE 3apsyKaeTcs dHepruei
npu (OTOCUHTE3E, a pa3psKACTCS MPHU JbIXaHUM KUBBIX OPraHU3MOB
U PA3JIUYHBIX PEAKIUAX OKUCIICHUS, OCOOEHHO B KOPE BHIBETPUBAHUS.
B oTnuune oT yriepoaa Kuciaopos 0osee pacnpoCcTpaHEH U B 3eMHOM
kope (ero knapk 47.4%), u B ruapocdepe (knapk 86,82%), 1 B :KMBOM
BemiecTBe (kiaapk 70%). I'oBopst 0 Kuciopoae Kak 0 reOXUMHUYECKOM
aKKyMyJIATOpe CBOOOJHOM SHEPruu, HEb3s 3a0bIBaTh, YTO 3apsjiKa
€ro UJIET HE TOJBKO MPU OMOT€OXMMHUUYECKUX Mpolieccax, HO YaCTUYHO
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U TIPU 3HJOTCHHBIX TeoXxumMuyeckux (cm. Bhiie). [Toctymienue adbuo-
TUYECKOT0 CBOOOHOTO KUCIOpoJa B Onocdepy Toxke BEEeT K yMEHb-
HICHUIO €€ SHTPONUHU (MOBBIIIAETCS CBOOOAHAS HPHEPTHS] KUCIOPOJa,
pacxojyemas 3aTeM Ha pa3jInuHbIe MPOIECChl OKUCTICHUS ).

B npouecce ¢oTocuHTe3a MPOUCXOAUT 00pa3oBaHUE OpraHuye-
CKOT'0 BEIIECTBA U BbIJEICHUE CBOOOAHOrO Kciopoaa. Ha »ato pacxo-
nyercs okomo 0,26% (~4 — 6:10% apr/cm?c) nmyuucroii sueprun CoH-
na. OHeprusi, (¢QuxkcupoBaHHass 1npu  (orocuHTE3e,  Cpazy
pacnpeesieTcsl B 3eJICHOM BEIIECTBE CIAEAYIOIUM 00pa3oMm:

GP - R; =NP,
riae GP — oGmiee konuyecTBo (pukcupyemont sHepruu, R, — sHeprus,
UCIIOJIb3yeMasl MPHU JIbIXaHUU aBTOTPO(PHBIX pacteHuit, NP — ocraro-
IIUNCS W3JIMILEK YHEPTUU, UHAYE YKUCTasA IMpoaykius. /s Bcen Tpo-
¢dbryeckoil mUpaMuIbl, CJI0KEHHOM MPOAYIIEHTaMH, KOHCYMEHTaMHU U
necTpykTopamu, hopMysia mpuoopeTaeT BU
NEP =GP —R;—R,,

rae NEP — yucTtslii mpupoCT 3HEPruH, 3al1aCEHHBIA B )KUBOM BEIIECT-
Be, GP — oOwee konuuecTBo pukcupyeMoi s3Hepruu npu HOTOCUHTE-
3¢, R — sHeprus, ucnonab3dyemMasl Ipu JbIXaHUU MPOAYLEHTOB, R, —
SHEPrusl, UCMOJIb3yeMasi MPU JAbIXaHUU KOHCYMEHTOB M JEKCTPYKTO-
poB. O macmtabe npoiecca GOTOCHHTE3a TOBOPUT 00IIIEe KOJIUUECTBO
duromaccer B 6uocdepe (oxomo 2,4:10'° r) u exeroaHas mepBHuHas
npoaykuus (1,64 —2,32:10" 1) (manusie H.. BasuieBuy).

Benuuuna NEP 3aBUCHT OT 3peiocTd OHOILIEHO30B M CTEIECHU
OKHCJICHUSI OTMEPIINX TKaHeW. B 3penbix OMolleH03aX OHA CTPEMUTCS
K HYJIO, T.€. BECh MOJYyYEHHBIN 3amac CBOOOTHOW PHEPTHHU PACXOMIY-
€TCA Ha JbIXaHUE MPOJYILIEHTOB, KOHCYMEHTOB M JECTPYKTOPOB U
OKHMCJICHHE OTMEpIIuX TKaHed. B mepBuuHbIX ke OuorneHozax NEP
CYIIECTBEHHO OTJIMYAETCA OT HYJIsSI. 3a CUET 3TOM SHEPIUU U ITPOUCXO-
JTUT HOBOOOpa30BaHWE KMBOTO BEILECTBA U YCIOKHEHUE CTPYKTYPHI
OMOIIEHO30B B TIpollecce CykKlieccuid. B yMepeHHON KIMMaThU4ecKOn
30HE OTMEPIIHNE PACTUTENBHBIE TKAHU PACTECHUW, B OTJIIMYHE OT TPO-
MMKOB, HE OKHUCIIAIOTCS, a 3aXOpOHSIOTCA B BUje Topda B 0ojoTax,
COXpaHss SHEPrui0 CBOOOJHOrO KHCIOpoaa. B 3ToMm 3akirouaercs
OoJibIIast PoJib 00JOT B AHEPreTUKe Onocdepsl.

WTak, OCHOBHBIE 3amachl CBOOOJHOW MPEBPATUMON SHEPIUU B
onocdepe co3aar0TCs )KUBBIM BEIIECTBOM MPH OMOJIOTHUYECKUX U OHO-
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FEOXUMHUYECKHUX Mpolleccax C MOMOIIBI0 TAKUX XUMHUUYECKUX DJIEMEH-
TOB, KaK YTJI€pPOJ U KUCIOPOJ.

O 3anacax cB00OAHOM 3Heprumn B 0uocoepe

OcHOBHOW 3amac cBOOOJIHOW 3Hepruu B Ouochepe mpuypodeH K
Copr B CBOOOZHOMY KMCIOpOAY. IIpu 5TOM 3amac ¢cBoOOHON SHEPIUN
B CBOOOZHOM KHCJIOPOJE Ha JiBa nopsaka Mensiue, yeM B Co,.. Ecan
y4€CTh, YTO JBIXaHHE KMUBBIX OPTaHU3MOB CTAHOBHUTCS HEBO3MOKHBIM
IIpU CHIDKCHHUH CojJIepkaHus Kuciaopoja B atMmochepe ¢ 20,8% 10 9 —
10%, To 3amac CBOOOJHON 3HEPruM B KHUCIOPOJI€ HE MPEBBIMIACT
121,6:10"" spr/cm®. TTosToMy 3amac cBOGOIHOMN SHEPTHE B KHCIOPOIE,
CKOpEE BCEro, [IOJDKEH IOJIJEpKUBAThCA B Impemenax 121 —
253-10"" spr/em” (Illumyros, 1980). B Guocdepe cyuiecTByer Mexa-
HU3M COXpaHEHHUS 3TOTO HEMPHUKOCHOBEHHOTO 3amaca. B Hero BXomsT
MPOIIECChI, XapaKTep MPOTEKAaHUS KOTOPHIX M3MEHAETCS B 3aBUCHUMO-
CTH OT cojiepKaHus Kuciopojga B atMmocepe. K HuMm otHOcHUTCS (Po-
TOCHUHTE3 (IIPM YMEHBIICHUU COJIEpKaHUs KHUCIIOpoja B aTMocdepe
(GbOoTOCHMHTE3 yBETUYUBACTCS U, HAOOOPOT, MPHU MOBBIIMICHUH KOHIICH-
Tpaluu KHUCIOPOJia — CHUXKAETCS ), a TAKXKE MPOLIECChl BEIBETPUBAHUS,
KOTOPBIC ICUCTBYIOT IO CPABHEHUIO C (DOTOCHHTE30M B MPSMO IMPOTH-
BOIOJIO’)KHOM HATMPABJICHUU: MPU MOBBIIMICHUH KOHIEHTPAIIMU KHUCIIO-
pO/ia OHU YCUJIUBAIOTCSI, CBSI3bIBASI €70 U3JIMIIKH, a MPU YMEHBIIIEHUN
COJIEpKaHUS KUCTIOPOa — CHIKAFOTCHL.

K cokpamenuto 3amacoB ¢cBoOOTHOTO KHCIOpoja B 6mochepe (K
YBEIUYEHUIO €€ SHTPOIMH) MPUBOJAT U TAKUE YUCTO aHTPOIOTCHHbIE
BO3JICUCTBHUS Ha HEE, KaK COKpAIlleHUE TUIOIIaJAH JECOB H3-3a PYOOK U
MOXKapoB, a TaKKe U OCylIeHHEe OO0JOT. YMEHBIIICHUE JIECOB BEACT K
CHUKEHHUIO MOCTABOK KHUCOpoja 3a cueT (orocuHTe3a. OcylieHuem
0oJsioT mpepbiBaeTcs TopdooOpazoBaHue, Onarogaps KOTOPOMY CO-
XPaHSIOTCS 3amackl CBOOOJHOTO KHUCIOpoAa (OH HE pacXxoayeTcs Ha
OKHCJIEHUE OTMEPIIEH pPacTUTEIbHON MaccChl). AHTPOIION€HHOE IPO-
W3BOJICTBO TEIUIA MPU CKUTAHUU OPTAaHUYECKOTO TOIJIMBA TOXKE UICT
3a CYET 3amacoB CBOOOIHOM »Hepruu 6mocdepnl. O macmrTadax 3Toro
MpoIecca MOXKHO CYJIUTh MO U3MEHEHUAM KoHieHTpanuu CO, B at-
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Mochepe (¢ 0,028% B moumHayctpuaabHyto 3moxy 10 0,0335% B Ha-
cTosiiee Bpems, a 1o nporo3am K 2075 r. moxet coctaButh 0,06%).

B mexaHu3Me, KOTOPBIM 00ecriedYuBaeT yCTOMIMBOCTh OMOCKhephl
KaK CHUCTeMbl HambOojee ciaabbiM 3BEHOM SIBISETCS Ta YacTh 3araca
BHYTpPEHHEU IHEPTUM, KOTOpas COCPeOTOUYEHAa B CBOOOJHOM KHCJIO-
poxe. 1 atot 3anac Haj0 Oepeub Kak 3eHuily oka. [loaromy venoBeue-
CTBY ISl OOECIICUCHHSI CBOMX JHEPTreTHUUECKUX HYKJ BBITOJHEE HC-
M0JIb30BaTh HE MPOIIECC TOPEHUS, a MOIy4aTh AIEKTPUUYECTBO 32 CUET
npeoOpa3oBaHus dHEPTUU JIBHKYIIECHCS BOJLI U BeTpa. Heobxommmo
BCEMEPHO yBEIUYMBATH 3TH CIOCOOBI MOJYUSHUS SYHEPTHH JIJIT CBOUX
HYX]I.

Htak, Ouocepa kak OTKpbITad U MOITYH3OJIHPOBAHHAS CHUCTEMA
HEMpEephIBHO 0OMEHUBAETCS MOTOKaMH sHepruu ¢ KocMocom u He-
npamu 3emun. Y, HECMOTps Ha 3To, Orocdepa Ha MPOTsHKEHUU Oosee
3,5 MIIpa JIET COXpaHSIET CBOM TEPMHYECKHN PEXKUM B OUYEHb Y3KHX
TEMIIEPATYPHBIX paMKaxX, ONTUMAJIbHBIX JIJIT Pa3BUTHS KMBOTO BeIlle-
CTBa. DTO yAaeTcs cAenarh Ojlarogaps TOMY, 4TO B POJIM PETYIATOpa
SHEPreTUUYECKOro Oaanca Ouocdepsl BHICTYIMAET CaMO KHUBOE Bellle-
CTBO. MexaHu3M peryisiuyd BKJIIOYAeT JIB€ pa3HOHAIPaBICHHBIX
rpymIbl OMOr€OXMMHUYECKUX MpOIeccoB. B mepByro rpymiy BXOIUT
dboTocHUHTE3, KOTOPBIA CO3AAaeT 3amachl CBOOOJHON SHEPrHM 3a CUeT
ayurcTor 3Heprun CoJiHIIa, © XEMOCHUHTE3 — KOTOPBIM B ITOJI3€MHOU
ouocdepe co3maeT 3amackl CBOOOTHONW PHEPrUU 3a CUeT Teria, Uiay-
mero u3 Henp 3eMiau. Bo BTOpyO T'pyIITy BXOIAT MPOIECCHl BHIBET-
pUBaHUS, KOTOPhIE KOHCEPBHUPYIOT H3JIUIIKH HYHEPTHH B OCaJIOYHBIX
ropHbix nopoaax. Henpa 3emnu — 3to Ta OydepHas 30Ha, B KOTOPOH
XpaHITCS 3aIachl 3aKOHCEPBUPOBAHHON SHEPTUH M TMPOUCXOJHUT HX
pacKkoHcepBaIusl.

Cemunap 8.1

Bonpocs! pi1st 00cyKaennst

1. Ok30reHHbie OTOKU 3HEprur. CoCTaBbTE CXEMbI MPUXOJA U
pacxona sueprun ConHua.

2. DHJIOTEHHbIC TOTOKH HEPTUM (BUIbI, MOTOKH, CIIOCOOBI IO-
CTYIUICHUS U3 HEJNP).
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3. O0bsAcHUTE, TOYEeMY Heapa 3eMJIM SBISAIOTCS (aKTOpOM MOj-
Jep>KaHusl TEMIIepaTypHOro Oaianca B ornocdepe.

Cemunap 8.2

1. ConocTaBbTe HSHEPreTHUYECKOE OOECIEYEHUE T'€OJIOTHUYECKUX,
F€OXMMHUYECKHX, Te0OPU3NUECKUX MPOIECcCOB (MCTOYHUKHU, TpaHCPop-
Malusl, SHTPONMUHAS ¥ AaHTUIHTPONUIHAS HAIIPABICHHOCTB ).

CamocTosiTesibHasi padoTa B rpynmnax

¢ JOKJIAJI0M UTOI0OB Ha CEMUHAape

1. OnummuTe B3aUMOCBSI3U MEXAY POJISIMH YTIIEPOJa U KACIOPO/Ia
B OrocdepHBIX IMpoIieccax MPU CO3JTaHUH 3armaca CBOOOHON YHEPTHH,
a TaKXe IPU pacXOJO0BAHUU ITOTO 3araca.

2. IIpoaHanmu3upymnTe ¢ TEPMOJAUHAMUYECKOU TOUYKH 3PEHUS JE-
CTBHS YEJIOBEUECTBA, MOKAKUTE, KAKUE U3 HUX BEAYT K YBEIMYCHUIO
SHTPONUM OHOCPEPHI, a KAaKKEe K COXPAHEHHUIO SHTPOIUU WU JIaXkKe K
CHIDKEHUIO €€.

Jluteparypa

benos H.B., Jlebenes B.H., 1964; Kanecuuk C.B., 1947; Jlebe-
neB B.U., Cununpin B.M., 1968;, Xumemu ['.®., 1966; Illumy-
HoB @ .., 1980.
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9. O perynsaropHo yHKIIUNU
JKUBOTO BellecTBa

Kueoe sewjecmeo noucmune sa61semcs
OOHOU U3 CAMBIX MO2YUECMBEHHBIX CUL
Hauwlell nianemsl, a 8bl3bl8AEMAsl €10
OUO2EHHAS MUSPayUsi Aamomos8 npeocmasisem
Gopmy opeanuz08aHHOCMU NEPEOCMEeNneHHO20
3HAYeHus 8 CmpoeHuu ouocgepol.

B.U. Bepnaockuii

buozeoxumuuecxkue gpynkyuu srcusozo eewecmasa
PAacnpoCmpansaomcs Ha 6Cio niaremy ...

OHU ONpeoesisiom 8 NIAHEMHOM Macuimaoe
OCHOBHOE NPOSBIEHUE HCUSHU U ABIAIOMCA

OCHOBHOU XUMUYECKOU peaKyueu HCUso20 eeuecmad.
B.U. Bepnaockui

Yenosek nepaspul6HO c8:A3aH 8 0OHO

yejloe ¢ HCU3HBIO BCeX HCUBBIX CYUeCma,
cyuecmsyouux uiu Ko20a-1uoo
Cyuecmeosasuiux ... Ima cessb

COCMagsem 4acmo 8eIUK020 2e0XUMUYLECKO20
A81eHUsL — KDPY20BOPOMA XUMUYECKUX
971eMEeHmMO8, — 8bI3BAHHO20 NUMAHUEM
OP2AHU30BAHHBIX CYUECME.

B.U. Bepnaockuii

B OTKpBITBIX HENMHENHBIX HEPABHOBECHBIX CUCTEMAX, K KOTOPBIM
OoTHOCUTCA Onocdepa, yCTOMUUBOCTD €€ (PYHKIIMOHUPOBAHUS U pPa3BU-
TUSL 00ECIIEUMBACTCS TEM WUJIM MHBIM PETyJSITOPOM, KOTOPBIM ocylie-
CTBJISIET PETYJIMPOBAHUE O1arojapsi CBOMM MPSAMbIM U OOpaTHBIM CBS-
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35IM C JJeMEHTaMH, oOpasyromuMu cucremMy. Kak mokasan
B.W. Bepnazackuii, B 6uocdepe posib TAKOTO PETyJISITOpa BBITOJIHSIET
’KMBOE BEIIECTBO, OJlarojapsi CBOMM OMOT€OXUMHUYECKUM (YHKITHSIM.
Cpenu nociieIHUX OH BblIesT 9 Tumos (tadm. 9.1).

Tabnwuua 9.1

buozeoxumuueckue pynkuyuu ouocghepot
(mo B.N. Bepuaackomy, 19608)

buoreoxumuueckne pynkuuu 6mo- | HcnosHUTE M OMOre0XuMUYeCKHUX
chepnl GyHKuumii

1. Ta3oBass ¢ynkuus. Bes coBokyn- | Bce oprann3mbl
HOCTb T'a30BbIX pPEAKIUN XKUBBIX Be-
IIECTB: Nz — 02 — COZ — CH4 — Hz —
NH; - H,S

2. Kucnoponnas ¢yHkiuss — 06pazo- | XiopoduuibHbIE pacTeHUs
BaHME CBOOOJHOro Kuciopona (u3
CO,uH,Our. m)

3. OkucnurenbHas QyHKIUsS — OKuC- | baktepun, OonbIIeii YacThlO aBTO-
neHue Oonee OEIHBIX KHUCIOPOJOM | Tpo(HBIE

coenuHeHn. MImeet MecTto ISl BCEX
COCIMHEHHUM DJIEMEHTOB, CIIOCOOHBIX
B Ouocdepe naBaTh HECKOJBKO CTa-

nui kucimopoansix coenuHeHuit (Fe,
Mn, S, Cu, N, C, H)

4. KanpuumeBas ¢yHkius — Bblaene- | Bogopocnu (xmopodusuibhbie), OakTe-
HUE KaJblUsl B BUJAE YHUCTBIX COJEH | puu, MXU (XJIOpOPUILIbHBIE), OAHOKIIE-
(MPOCTBIX U CIOXHBIX); YIVIEKUCIbIX, | TOYHBIE  >KHUBOTHBIE  (KOPHEHOXKH,
HIaBEIEBOKUCIBIX, (POCHOPHOKUCIBIX | HACTHh  PATUOJIAPUI); MO3BOHOYHBIE;
UT. I BOJIHBIE, TJIABHBIM 00pa3oM MOpPCKHE
OpraHMu3Mbl, 00pa3yrouie KalblUEeBbIE
cKeJeThl (pakooOpa3Hble, MOJUIFOCKH,
UTJIOKOKUE, KOpaJlibl, TUAPOUIBI, Opa-
XUOIMOJBl, MIIAHKH, IO3BOHOYHBIE U
T.J1.)

5. BoccranoBurenbHas ¢ynkuus | bakrepun
(pe3ko BbIpaxeHa ISl CyJb(aToB) —
cozmanue H,S, FeS, u, no-suagumomy,
JPYTUX CEPHUCTBIX MeTauioB (ZnS,
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CuSwur. )

6. Konnenrparmmonnas ¢ynkuus — | Opranu3mbl )KMBOTHBIE M PACTHTEIb-
CKOIUICHHUE OTIEIBHBIX 3JIEMEHTOB U3 | HBIE Pa3HBIX CEMEWUCTB — OJHOKJIETOY-
UX PACCESHUS B OKPYKAIOUIEH CPEZE. | HbIE U MHOTOKJIETOYHBIE

910 sBaenue u3BectHo g C, Ca, N,
Fe, Vn, Cu, Ba< Sr, J, V, K, Na, Si u
AP.

7. OyHKIMA pa3pylieHus opraHude- | OTy (QYHKIMIO BBIIOJHAIOT TJIaBHBIM
CKHMX COEAMHEHUH — Pa3IokKEHUE UX C | 00pa3om OaKTepuu U rPUOBbI.
BeienneaueM H,O, CO, u N,

8. OyHKIUA BOCCTaHOBUTENBHOTO | bakrepnn
Pa3JIOKEHNs OPraHUYECKUX COEOUHE-
uui, garomas H,S, CHy, H u T. .

9. ®ynkuusa merabonusMa U apixanus | Bce opranu3mel
OpPraHu3MOB, CBSI3aHHAs C IIOIVIOLLE-
nueM O, u H,O, ¢ BeimeneaueM CO,,
C MUIpaLlM€N OPraHUYECKUX DIIEMEH-
TOB

B.W. Bepnaackuit (19608, c. 262) cuurtan «1)4dro Bce 6e3 wuc-
KIIFOUEHUS] TE€OXUMUYECKUE (PYHKIIMH >KUBOTO BEIIECTBAa B OMocdepe
MOTYT OBITh MCHOJHEHBI MPOCTEHIIUMU OJHOKJIECTOYHBIMU OpraHH3-
MaMH, 2) 4TO HEBO3MOXKEH OpraHu3M, KOTOPBI MOT Obl OJIUH HUCIOJ-
HSATHh BCE 3TH I€OXUMHUYECKHUE (YHKIMU U 3) YTO B XOJI€ reojoruye-
CKOrO BPEMEHHM MPOUCXOAWIA CMEHAa pa3HbIX OpPraHU3MOB,
3aMelIaBIIuX JIPYT Apyra B UCIOJHEHUU JaHHOW QyHKUIUU O3 h3Me-
HEHMS CaMOU (PyHKITUN.

He cpa3y Bce XMMHUUYECKHE AJIEMEHTHI NMPUHSIIM y4acTUe B OMO-
reOXMMHMUYECKHUX Tpolieccax. B mociennue roapl Oblia BhISIBICHA MO-
CJIEIOBATENIbHOCTh MX BKJIIOYEHHMSI, YTO MO3BOJUIO CO3/1aTh OMOIrEH-
HYI0 KJIAaCCU(UKALUUIO XUMHUYECKUX OJJIEMEHTOB. BbIICHWICI U
XapakTep KpyroBopora B Ouochepe MHOTUX XUMUUYECKUX AJIEMEHTOB
U UX COCIMHEHUH, a TaKKe U CIOCOO caMOOpraHU3aluu 3TUX KPYyro-
BOPOTOB. Tak MOCTENMEHHO CTaja MPOSICHATHCS CYIIHOCTb PEryJIsTOp-
HOM (DYHKIIUM >KMBOTO BellecTBa. PaccMOTpUM KpaTKO pe3yJIbTaThl
3TUX TPEX HAIPaBICHUN UCCIIEIOBAHMIA.
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buorennas kiaccupuxkanus
XUMHYECKHUX DJIEMEHTOB

Hcroputo 0O6pa3oBaHus KUBOTO BEIIECTBA HATJISIAHO JEMOHCTPH-
pyeT OuoreHHas KiaccupuUKalysg XUMHUYECKUX SJIEMEHTOB, MPEIio-
xeHHasi B.W. bratoBeim (Tabn. 9.2). OH monaran, 4To XUMHUYECKUM
COCTaB COBPEMEHHBIX JKUBBIX OPraHW3MOB CKJIAJbIBAJICS MO BO3JICH-
CTBHEM JIBYX ITPOIIECCOB.

Ta6muma 9.2
buorennas kiaccupuranus 3J1eMeHTOB
(mo B.N. bratony, 1999)
DIieMeH- [Ipumeuanus
Tun ['pynma
ThI
KapkacHble 5351eMEHTBI OpPraHUYECKUX
H, C, O, | moiexy, BO3HUKIIHUX €II[€ B JOKEMOPHUH.
[TepBoa7EMEHTHI 7 Yo P
N CocraBastonue OONBIIMHCTBO aMHUHO-
(CKBO3HBIE [IJISi BCEX
KHUCJIOT
dbopMm xu3HU Ha 3eM-
1¢) HemnpeMeHnHble y4acTHHKH OEJIKOBBIX
P,S monekys, JJHK u PHK. Co3narenu nep-
BUYHOM, TOKJIETOYHOU KU3HU
DneMeHThl Oy(depHON CHCTEMBbI TIEPBBIX
Makpo351eMEeHThI ybep p
K, Na, | OIHOKJIETOYHBIX OpPraHU3MOB U KJIETOY-
(CKBO3HBIE [IJIST BCEX
Ca, Mg, | Horo noreHuuana. llepBbie 3I€MEHTHI
KUBOTHBIX OpraHU3- . o
MoE) CL Si CKEJICTHOr'0 ammnapaTra MpoCcTeHIHnX op-
0]
e TaHU3MOB
jas)
= Bxorounnich B MeTaboIu3M € BO3HUK-
= OcceHuuanbHele 37e- | Fe, Cu, | HOBEeHMEM KpPOBEHOCHOW CUCTEMBI. Yua-
A MEHTBI Zn, Mn, | CTByIOT B OKHCIIUTEIBHO-
(ckBo3ubie nns Bcex | Cr,  Se, | BOCCTAaHOBUTENIBHBIX peakiusax. CocTas-
MJICKOTIUTAIOIIUX ) Mo, I, | nstrore KOPEpPMEHTOB OPraHU3MOB
Co,F
YCIOBHO  3CCEeHIU- Y3kocnenuanIu3upoBaHHas TrpyIma dJie-
aJbHBIE aneMmeHThl | As,  Br, | MEeHTOB, «paboTaroiias» He y BCeX BUOB
(ckBo3ubie mist  ot- | Li, N1, V, | opranusmoB. Hekoropsie BXOISAT B CO-
nenbHbIX  cemelctB | Cd, Pb cTaB KOEpPMEHTOB.
MJIEKOTTUTAOIINX )
bpeitH-316MeHTHI [IpennosioxKuTeNnbHO y4acTBYIOT B IIPO-
(ckBo3HBIE ISl BBIC- | Au, Sn, | BOAMMOCTH UMITYJILCOB TOJIOBHOTO MO3Ta
mmx  muekonutawo- | Tl,  Te, | muekonurarommx. OYeBUAHO, BKIKOYH-
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IIUX U YETIOBEKA) Gr, Ga Jach B METa00JIU3M B YETBEPTHUUYHOM Tie-
puoje

Hetitpanbubie He 3ansnu cBoero mecra B Mmetabonu3me

(BbICOKHE KOHLIEH- JKUBOTHBIX W3-32 C1a00N peakimoOHHOU

Tparuu  opranusmsl | Al, Ti, Rb | cmocobHOCTH, HECMOTpss Ha MIUPOKYIO

NEPEHOCAT J10CTaTOY- pacrpoCcTpaHeHHOCTh B IUTOC(Epe

HO 6€30011€3HEHHO)

KonkypeHtsl Ba, Sr, | YuactBoBamu B MeTabosiu3Me€ MOPCKHX
o (npeBHue nsnemeHnTtsl, | Ce ¢bopM OpraHus3MoB, YTO U OMNPEIEITHIO
o KOHKYpUpPYIOLIHE  C UX JAJbHEUIYI0 KOHKYPEHLMIO B METa-
&5 KaJblIHEM 332 MECTO B 00NMM3Me CYXOMYTHBIX BHUIOB (BEAYILYIO
§ MeTaboIn3Me  CyXo- K MMaTOJIOTHH).
2 MYTHBIX OPTaHU3MOB)

ArpeccuBHBIE

(OTHOCUTENIBHO ~«MO- DONeMEeHThl  TMO3JHEH  BYJIKAaHMYECKOU

noasie» sneMenTsl, k | Hg, Be, | nestensHoctu. B cBsi3u ¢ Tem, uro He

BBICOKMM KOHIIEHTpa- | Os, Bi HAIT MECTa B METabOJIM3Me OpraHu3-

UM KOTOPBIX Opra- MOB, BPE/IHBI B MaJIBIX J103aX

HU3MBl HE CyMelu

IPUCIIOCOOUTHCS)

llocmosinnoe usmeneHue Xumuiecko2o cocmasa TUAPO- U JIUTO-
chepbl (CABUT COOTHOIICHHUS XMUMHUYECKHX 3JIEMEHTOB), MPOMCXOIS-
1[ee BCJICACTBUE BYJIKAHU3MA U BBIIIEIaYMBAHUS TOPHBIX MOPO,.

llossnenue cenemuuyecko2co KOHmMpOJs 32 COXPAHEHUEM CIIOKHUB-
IITUXCSI COOTHOIICHUN MEXIYy XUMHUYECKUMU JIEMEHTAMU BHYTPH JKH-
BBIX OPraHU3MOB, MO0 MOCTOSTHCTBO BHYTPEHHEUW Cpelibl — HEOOXO0U-
MO€ yCJIOBHE UX CBOOOTHOMN KU3HHU.

B npennoxennoit B.U. bratoBeiM OuoreHHo# KiaccubUKaimu
BCE DJIEMEHTHI NIEpUOIUUECKOl Tabauibl MeHeneeBa mnojipasacicHsl
Ha JIBa TUIIA: OMOTeHHBIC, KOTOPBIE YUYAaCTBYIOT B METa0OJIN3ME KUBBIX
OpraHW3MOB, M a0HMOTCHHBIC, HE YYacCTBYIOIIME B HEeM. bHOreHHbIC
AJIEMEHTHI B CBOIO Ouepe/lb MOJpa3/iesieHbl Ha MATh TPYIMI, KOTOPbhIC
Pa3IMYaOTCs MEXAY COOOM BpeMEHEM BKJIIOUCHHUS B METa00IU3M Op-
raHW3MOB (OT PaHHUX TANOB PAa3BUTHUS KUBOT'O BEIIECTBA IO YETBEP-
TUYHOTO nepuoja). B aToil knaccudukanyy He HANLIOCh MECTa MOHS-
TUIO «TOKCHYHBbIE »dJjieMeHThl». B.W. bratoB (1999) cuurtaer st1O
MOHATHE apXaW4HBIM M MOTOMY HE MMEIOIIMM ITpaBa Ha CYIECTBOBa-
Hue. OH NOJYEPKHYJI, YTO «U30BITOK 17060020 XUMUYECKOTO IJIEMEHTA
(Oyzps TO cepa, xene30, [IUHK WK 30JI0TO) B YEJIOBEYECKOM OpTraHM3-
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M€ IIPUBOJUT K MATOJOTHH. DTO KacaeTcs 3JIEMEHTOB BCeX TPYIII, Ja-
K€ TepBOAIEMEHTOB. [leuanbHO N3BECTHAS CHHUIIbHAS KUCII0Ta UMEET
dbopmyny HCN, T.e. mpeacTaBisieT coO0H COEIMHEHHE TPEX OpraHo-
reHoB. CremoBaTenbHO, PeYh MOXKHO BECTH TOJIBKO O MOKCUYHOU
KOHYEeHmpayuu audo 0 moKCUYHBIX COCOUHEHUAX MO20 UTU UHO20
anemenmay (bratos, 1999, c. 10). Bce arpeccuBHbIe 2JIEMEHTHI, KO-
TOpPhIE HE YYaCTBYIOT B MeTa0OJM3Me >KHUBBIX OPTraHM3MOB, TEM HE
MEHEE TOMaIal0T B HUX C MHUIIEH, MUTheM, BO3ayxoM. OHH BeayT ceOs
He uaauddepentHo. 1o peakuu OpraHU3MOB Ha WX MPUCYTCTBHE
Cped HUX W BBIACISIOTCS Tpymmbl (cM. Tadmd. 9.2). Ota OuoreHHas
KJaccuduKamnus, ASMOHCTPHUPYIOIIAs POJIb OTACIBHBIX XHMHYCCKHUX
2JIEMEHTOB B DBOJIIOIIMH KUBOT'O BEIIECTBA, IOMOTAET OTOOpaTh HaH-
OoJree MmoKazaTeabHBIC ITPUMEPHI KPYTOBOPOTOB XUMHUUECKUX DJIEMCH-
TOB, IPUBEJCHHBIX HIKE.

IIpuMepsbl KPYroBOpoTOB B OHOChepe XUMHUUYECKUX
3JIEMEHTOB U UX COCIUHECHUN

M3BecTHO, YTO Ha Hallel IUIAHETE OrPaHUYEHBI 3aMachl KU3HEH-
HO Ba)XHBIX XUMHUYECKHUX 3JIEMEHTOB U UX COCAMHEHHM, YHaCTBYIOIINX
B OMOJIOTMYECKUX U OMOT€OXMMHUUYECKHX Tpolieccax. HeorpaHnueHHO
JI0JITO MCTOJB30BaTh OTPAaHUYECHHBIE 3aMachl MOXKHO JIUIIb MO MPHUH-
UITy KpyroBopoTa. VMIMEHHO 3TOT NMPUHLMI JIEKUT B OCHOBE (PYHK-
HMOHUpOBaHuA Ouocdepsl. B aTom pasnene paccmoTpena ooias cxe-
Ma peald3aliyd ATOr0 MNPUHIIUIA HA MpPUMEpEe psaAa XUMHUYECKHX
JIEMEHTOB M MX COCJAMHEHUM, BBIMOJHSIOUIUX B OMOT€OXUMHYECKUX
nporeccax pasHsie Gpynkiuu. Kpurepusmu oTé0pa mocaysxKuiu:

— pOJib XUMHUYECKOTO 3JeMeHTa (COCIMHEHHH XMMHYECKUX 3Jie-
MEHTOB) B TpaHC(OpPMAIIUK M aKKyMYJISIIIUKM YHEPTUH B Onocdepe,

— 3aHUMAeMO€ MECTO B OMOTEHHOM KiIacCU(UKAINN XUMHUYECKUX
aniemeHToB B.I. brarona,

— CTEIEHb U3yYEHHOCTH.

[To sTuM kputepusiMm ObUTO BHIOpAHBI YETHIPE XMUMHYECKUX dJie-
MEHTa U OJIHO UX COEIMHEHHE. DTO OOBIKHOBEHHAs! BOJA (COEIMHEHNE
BOZIOpOJa U KHUCIOPOJa), KOTOpasi UTrpaeT, ¢ OJHOH CTOPOHBI, POJIb
BCEOOIIETO pacTBOpUTENIS (JIF000M OMOTr€OXMMHUYECKUI TTPOIECC UJIET
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TOJILKO B BOJHBIX pacTBOpax), ¢ JAPyrovl — posib TpaHchopmaTopa u
aKKyMyJIATOpa COJIHEUHOW »HHEpruM, Osjarojapss padoTe KOTOpOro
o0OecreunBaeTcs YHEPreThKa psifga reo(PU3nYecKrX U TeoJOTHYECKUX
IIPOLIECCOB.

Hanee — Tpu xumuueckux sjemeHta (O, C, N), HUCIOTHSIOMMX
POJIb TEOXMMHUUYECKUX TPaHCHOPMATOPOB U AKKYyMYJSITOPOB CBOOO/I-
HOM 2HEpPruM. JTU 3JIEMEHTHl B pa3HbIX mpoiieccax (POoTOCUHTE3 U
Ip.) TpaHCPOPMUPYIOT U 3aracaroT COJHEUHYIO SHEPTHUI0, KOTOpast 3a-
TE€M PacxoayeTcsl Ha MOJAepKaHue OMOJIOTHYECKUX U OMOT€OXUMUYE-
ckux mporieccoB. U, Hakouel, hocdop, KOTOPHIN MPUHANICKUT TPYTI-
€ CO3JaTeNed NEPBUYHOM MOKJIECTOYHOW KW3HU M HEMPEMEHHBIX
y4acCTHUKOB (popmupoBanus 6enkoBbix MoJiekys (JIHK u PHK).

Huxe paccMOTpeHbI JUIlb MPUHIMIHAAIBHBIE CXEMbI KaXI0To
KPYyroBOpOTa, a XapakTep UX peanu3anuu B Jr000H yactu Ouochepsl
OyJzieT CBOM, OCOOCHHBIN, 3aBUCAIINN OT CBOCOOpa3Us KaXKI0ro MECTa.
N3ydeHueM 3TOro CBOECOOpa3usi peain3aiu NPUHIUNHATBHBIX CXEM
B pasHbIX JaHamadTax 3aHUMAEeTCs OTHAEJIbHAs HayKa, Ha3bIBaemas
reoxumuen nanamadra.

Kpyzoeopom e00ui

Bopa, 3To mpocreiiee coeAMHEHHE BOAOPOAA U KUCIOPOa, KO-
TOpasi urpaetT B Ouochepe UCKIIOUUTENIbHYIO pOjib. JTa poJib 00Yy-
CJIOBJICHA IIEJIBIM PSIOM 0COOEHHOCTEN BOJIbI, PACCMOTPEHHBIX HIDKE.

Ocob6ennoctu. IlepBas 0COOEHHOCTh BOJABI COCTOMT B TOM, YTO
OHa B OyKBaJbHOM CMBICJIE MPOHU3BIBAECT BCIO OHoOCchepy, MPUCYTCT-
Bys B BHJE Tapa B Tpormocdepe, B KUJIKOM U TBEPAOM COCTOSIHUHU B
rugpocdepe, manamadpTHON chepe u autochepe. B momazemHoit ru-
pocdepe oHa IPUCYTCTBYET HE TOJIBKO KaK TPYHTOBBIE U MOA3EMHbIC
BOJIbI, HO U 3aIOJTHSET BCE IMYCTOTHI U TPEIIMHBI B TOPHBIX MOPOJIax B
MJICHOYHO-BOJIOCHOM M KanmWIIsipHO# hopme. Bosa BXOAUT BO MHOTHE
TOpPHBIE MOPOJIbI TUOO B KPUCTAJUIMUECKUE PEIICTKU (KpUCTAILTU3aI-
OHHas BOJIa), JIMOO B CTPYKTYPY MOJIEKYJ (KOHCTUTYIIMOHHAS BOJQ).
Oco0eHHO ATO KacaeTcsl TeX TOPHBIX MOPOJ, KOTOpble chopMUpOBa-
JUCh B 30HE TUIEpPreHe3a (B Kopax BBIBETPUBAHMS) — TJIMHBI, THIIC U
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T.0. BoT 3Ta BC3ACCYINIHOCTb U CCThb I'JIaBHAsA 0COOCHHOCTD BOJBbI, KaK
XUMHNYCECKOI'O COCAMHCHUA, JICKallasad B OCHOBC €CAMHCTBA 61/100(1)ep1>1.

«Bcst Boza 3eMHON KOpBI NMpEACTaBiseT Kak Obl CIUIONIHYIO €IMHYIO BOJ-
HYI0 000JI0UKY, HaXOJSIIYIOCS B HEMPEPHIBHOW CBSI3W B PaBHOBECHH, C OJHOMN
CTOPOHBI, Uepe3 BOJHBIC Maphl TPOHOChEPHI, C IPYroil CTOPOHBI — Yepe3 Karmi-
JSIpHBIE, TICHYAThIe BOJIbI, MPOHHUKAIOIINE BCE TBEPIOE BEIIECTBO — TOPHBIE TIO-
poasl Ouocdepsl, crpaTucepbl, METAMOPPHUUECKON U TPAaHUTHOU 000J0YEK, U
CBSI3aHHYIO B CIUIOIIHYIO Maccy ruapocdepy. ITo eaquHasi Macca BOJbI — BOAHO-
r0 pacTBOpPa — COCTABIISAET HECKOJIBKO IMPOILIEHTOB «3€MHOM KOPB». ITO OO0JIb-
110€ TJIAHETHOE SIBJIEHUE — euHas Macca Boasly (Bepnanckuii, 1987, c. 40).

BTtopast 0coOEHHOCTh BOJIBI COCTOUT B TOM, YTO OHA SIBJISICTCS XO-
pPOLIMM pACTBOPUTEIEM i1 OYEHb MHOTHX BEIIECTB, KOTOPHIE B HEMN
HaxoAsTCS B MOHU3UPOBAHHOM cocTostHuu. [lo cymiecTBy, MojaB-
Jsito1ee OOJBIIMHCTBO PEaKIMi MpU OMOr€OXMMHYECKUX MPOIEccax
UIYT B BOJHBIX pAacTBOpax (MOHHBIX WJIM KOJUIOWIHBIX). braromaps
TOMY BOJIa UMEET UCKIIFOUUTEIIBHOE 3HAYEHUE ISl 5KUBOTO BEILIECTBA.
DT0 XOpoIIo BbIpaxkaeT ahopu3M: «TIe BoAa, TaM U KU3Hb ! ».

TpeThs 0COOEHHOCTDH CBsi3aHa C TeM, UTO B Omocdepe Bojia Haxo-
JUTCSI B TPEX arperaTHbIX COCTOSIHUSIX — TBEPJIOM, KUJKOM U Ta3000-
paszHoM. OHa XOpOUIMKA TEIUIOHOCUTEIIb: CKPBITasl TEIIOTA TIaBICHUS
apaa — 79,4 xan/r, a mapooOpazoBanus — 538,6 kan/r. IMeHHO 3TO ee
CBOMCTBO B 3HAUUTEJIBHON Mepe 00ECleUnBaEeT FHEPIETUKY psAlla K-
30T€HHBIX T€0JIOTHYECKUX U Te0(U3NIECKUX MTPOIIECCOB.

IyTn mocrymieHus Boabl B Ouocdepy M U3bATUA U3 Hee. Bes
BOJa, HAXOAAIIAsACA HAa Halled IUIaHETE UMEET KOCMHUYECKOE IMPOUC-
XO0XKJIEHUE, HO MYTH €€ MOCTyIUIeHus paznuusbl (puc. 9.1). U3 nenp
IJIAHEThl NMPU MArMaTUYECKUX Mpolleccax HAET MOTOK BOJABI B BUJIC
ra30BbIX CTPYH U THUAPOTEPMAIBHBIX PACTBOPOB. DTO OCHOBHOM HC-
TOYHHUK BOJBI, Ojarogapss KOTOpoMy oOpa3oBaiach Tuapocdepa.
A.TI. Bunorpanos (1967) yka3biBaeT, 4TO Ha MOBEPXHOCTh 3E€MJIU T10-
CTymaet okoja0 7% BOJBI OT MacChl U3BEPTHYTHIX U3 HENp nopoa. OH
IPUBOANT CIIEAyIOIHe pacdetsl. Best rumpocdepa (1,6°10°'r) mo ot-
HOIICHHIO KO BCEM TOPHBIM [OpPOIaM 3eMHoil kopsl (2,4:10%°1) co-
cTaBisieT 6,7%, T.e. He Oosee 7%. Heckoyibko uHbie TU(PPHI IPUBOIAT
E.C. I'aBpusienko u B.®. Jlepnronsi (1971), HO oHU paccMaTpUBaIOT
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JINIITb 6333JII)TOHI[HI)II>1 MarmMaTrumusm, KOTOpBIﬁ COCTAaBJIsIET TOJIBKO
4aCTb BCCX MAIrMaTHU4YCCKHUX IIPOLCCCOB.

«bazanpTOoBass MarmMa MoXxeT cojaepkatb 10 12% (a Ha rimyOouHe — Jaxe 10
18%) 10BeHWIBHOW BOJIBI, T.€. BOJBI, paHee ObiBIe B ManTun. OOIee Komnye-
CTBO BOJbl B MAHTHH, UCXOMS U3 COJICPKAHUS €€ B METEOPUTAX, OLICHUBACTCS B
2,1:10%r (Macca MaHTHHU COCTaBJISICT 4,1'1027r mm 68,1% Bceil Macchl Hamiei
wianetsl). Takum oOpa3zom, Bea ruapochepa 3emiid cocTaBisieT okoso 12%
NepBOHAYAIBHBIX 3aMacoB BOJIbI B MaHTUM. OJIHAKO BCS Macca BOJIBI B Macce
3emimn (5,977:10%" r) mepBoHauanbHo cocrapisiia 3°10% r, u Hama rumpocdepa
paBHa 8,4% 3TON BEIWYMHBI. YCIOBHO MOJIPAa3yMEBAETCs, YTO JUCCHUIAIUSA BO-
JIbl B IIPOCTPAHCTBO U MOCTYIUIEHUE U3 HEro Ha 3eMIII0 YPaBHOBEIIMBAIOT JPYT
npyra (I'aBpunenko, Hepnronsi, 1971, c. 21).
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HI9HN9e O XO0L0 HOHhaU

‘MI9HLOOHXd9g011 Y010 HOHRAd

‘odapoonire g 19709 ©OOHIAIL ULATL
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Kakoe-To KOIW4ecTBO BOJABI B TUApoOcepy MOCTyMmaeT U MpH
OKHCIJICHUU KHCIOPOAOM BO3[yXa METaHa, MAYUIEro W3 HeAp 3eMIIH,
Ho oHO He cou3Mepumo C BBIJICJICHUEM BOJbI MPU MarMaTH4eCKHUX
nporeccax. OOpaTuTe BHUMAaHUE HA JBE U(PPHI: KOJIUYECTBO BOJBI,
BBIJICTIMBIIIEECS U3 MAHTHHU 32 BCIO I'€OJOTHYECKYI) MCTOPHUIO 3E€MIIH
3410t u Maccy COBpeMEHHOM rusipocdepsl 1,6°10** r. Pa3unmna me-
xay stumu nubpamu (1,8°10°* 1), ckopee Beero, MoKa3sBaeT KOIMUE-
CTBO BOJIbI, KOTOPOE OBLIO 3aXOPOHEHO B HeJpax 3eMJIU NMpU MUHEpa-
J000pa30BaHUM B 30HE TruInepreHe3a (Kopax BbIBeTpuBaHus). B
IJIMHAX U TJIMHUCTBIX CIIAHIAX COJEPKUTCA 10 5% (0T Beca MOPObI)
KOHCTUTYLMOHHOW BOJIbI, BXOJAIIEN B CTPYKTYpPY MOJIeKy. CIiaHIisl
Y TJIMHBI COCTaBJISIOT 83% BCEX OCAIOYHBIX TOPOJ U B HUX 3aKJIHOYE-
#o 1,2:10* r Bombl. Takum 00pa3oM, €KETOIHBIM MPUPOCT MACCHI BO-
mel B rugpochepe B 7,2°10' r yacTHUHO ypaBHOBEIIHBAIICS €XKErO-
HOU YOBLIBIO B 3410 r, a MPEBBILICHUE MPUXOJA HAI PACXOI0M
(3,8:10" 1) 3a reomormueckyo HCTOPHUIO OHOCHEPHI COCTABISICT
1,33:10** 1. Dto mpumepHo 83% MacChl COBPEMEHHOI THAPOChEpsL.
Bce pacuersl nienanuch, UCXOAsl U3 MPEANOJIOKEHHUS PABHOMEPHOTO
MOCTYTUICHHS BOJIbI U3 Heap. [IpuBeneHHbIe BhIlie IUdpPbl MOTYT yKa-
3bIBAaTh, YTO HA HAYaJbHBIX 3Tamax pa3BUTHUsS OMocdepbl MarmaTuye-
CKHE MPOIIECChI, a CIEIOBATENBHO, U TTOCTYIUIEHUE BOJIbI, IIIJI0O UHTEH-
CUBHEE 10 CPABHEHUIO C HACTOSIIUM BPEMEHEM. JTa TOUKA 3PEHHUS HE
pa3 BbICKa3biBajach B nuteparype (I'aBpuienko, Jeprromasil, 1971 u
ap.).

To, 4TO MBI celyac pacCMOTPEIIH, YaCTO B T€OJIOTHH HA3BbIBAOT
BHYTPEHHUM KPYTrOBOPOTOM BOJIbl HA HAIllEH MJIaHeTe. BHYTpeHHUM, C
TOYKH 3peHHus 3eMJid B 1ieJioM. [1o oTHOIIeHHUIO ke K Onocdepe 3ToT
KPYTrOBOpPOT OyAET BHEIIHUM, TaK KaKk B HEM MPOUCXOJUT MPUTOK BO-
16l B OMocdepy 1 U3bsITUE BOBI U3 HEE.

Iy murpanuu Boasl B 0nocdepe. B camoii xxe duocdepe my-
TA MUTPALlUH 3aMKHYThI: B HEW MPOUCXOAUT BHYTPEHHUN KPYTOBOPOT
BOJIbI. B reonornueckoi u reorpaduueckoi JuTepaType ero Ha3biBa-
IOT BHEIIHUM KPYTOBOPOTOM BOJIbl. M1 OH HNEWCTBUTEIBHO BHEUIHUU,
€CJIM CMOTPETh C TOYKHU 3PEHUS BCEU HallleW IutaHeTbl. Ha camom xe
Jiesie OH BHYTpUOMOC(HEPHBIN, MOKA3bIBAIOIINM, KaK MPOUCXOIUT MU-
rpalus BOJHBIX MacC MEXJy OCHOBHBIMM TejJaMHu Ouocdepsl (Tuapo-
cdepoit, armocdepoit, nanamadTHON chepoil U BEPXHEN YacThiO JIH-
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Tocepsl, Bxoadiieil B Ouocdepy). Ha noi0 MOBEpXHOCTHBIX BOJ
npuxoautcs 56% Bceil runpocdepsl, octanbHas dactb (44%) — 31O
noa3zemMHas rujpocdepa. Mexay HUMU TOXKE HJIET MOCTOSIHHBIN 00-
MeH. 13 moBepXHOCTHBIX BOJ 97% NpUXOAUTCA HA IO MHPOBOTO
okeaHa, 2% — Ha JIbAbl U Bcero Jimiib 1% Ha pexku u ozepa. Tak 4to
OCHOBHOM pe3epByap, B KOTOPOM HaKalJIMBAIOTCS 3amachl BOJABI B
ouocdepe, — 370 MupoBoii OKeaH, SIBJISIOLUIUICS B HEH OJTHOBPEMEHHO
U caMOi KpymHOW B Ouocdepe cpenocTabuIn3UpyIOmEe CUCTEMOM.
BayTtpubuochepHblii KpyroBopoT MOBEPXHOCTHBIX BOJ JOCTaTOYHO
XOPOIIIO U3YUYEH, U O €T0 XapaKTepe JIaeT npeacTaBiieHue tadim. 9.3.

«W3 7T0i TaONUIIBI BUTHO, YTO MOCTYIUICHUE BOJBI B HAJI3EMHYIO
rugpocdhepy HaJl OKeaHaMM UM KOHTMHEHTaMU HEOJIMHaKOBO. Bo3Hu-
KaIOIIUN B CBSI3U C 3TUM T'OPU3OHTAIBHBIN IIEPEHOC BJIArd C OKEaHOB
Ha KOHTUHEHTBI U CTOK PEUYHBIX BOJ C MOCIEIHUX 3aMBIKAeT 3TOT BO-
nooomen. [To M.U. JIsBoBuuy (1969), 3a cuer gaHHOrO Mpolecca Bo-
IIBI OKeaHa BO300HOBIIIIOTCS 3a 2600 net, Hax3emuble — 3a 0,027 roma
(10 cyrtok), pexk u o3ep — 3a 3,3 roga, Toiabko pexk — 3a 0,033 roma
(12 cyTok), a mouBeHHo# Biaru — 3a 0,9 roga. IlogzemHbie rpaBUTa-
IIMOHHBIEC BOJIbI OOHOBIISIIOTCS TPUONMU3UTENBHO 3a 5 ThIC. Je» (Iu-
nyHoB, 1980, c. 157). IIpuBenennsie mudpsl Aat0T MEPBOE MPEACTAB-
JIEHHUE O CKOPOCTH KPYTOBOPOTA BOJBI U OTJICIbHBIX €0 3BEHHEB.

XapakTep HM3MeHeHUII KPYroBopoToB BOAbI. [lapameTpsl Kak
BHEIIIHETO, TaK U BHYTPEHHETO KPYrOBOPOTOB BOJIbI HE OCTABAIKCH
MOCTOSIHHBIMU. OHU MEHSJIUCh, U OTH U3MEHEHUS] HOCWJIM ITUKJINYE-
CKUM xapakrep. M3 uCTOpuueCcKOn reoJIoTu U3BECTHO, UTO B UCTOPUU
orocdepsl MPOUCXOINUIIO YePEOBAHUE TaK HA3bIBAEMBIX TaJlacCOKpa-
TUYECKUX 310X (BEH], CPEAHUIN KeMOpUi, CpeIHUI OPJAOBUK, pAaHHUI
KapOOH, MO3/IHSS 0pa, MO3HUN MeJl U CPEIHUMN MaJeoTreH) C TeoKpa-
TUYECKUMH (paHHHUH CHIIYp, paHHUH JI€BOH, MEPMb M TpUAC, PAaHHUM
MeJ, HeoreH). [l TamaccokpaTHYeCKUX 3MOoX ObLIO CBOMCTBEHHO
pa3BUTHE TPAHCTPECCUU MOPsI, YCHICHUE 0a3albTOMHOIO MarMaTus-
Ma.

Tabnuua 9.3

T'000601t 00Mmen 600wl 3a cuem npoyeccos
UCNAPEHUA € KOHOCHCAuuu < 00pa3zoeanus 001aKoe8 <» ocaxcoe-
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HUS 0021€0€B0Il (CHe206011) 800bl
(u3 pabotsl @.4. [llunynona, 1980
o jaHaeiM M. . JIbBoBHUa, 1969)

% oT BbINaje-
Craguu oOMeHa BOAbI ?061};):::5 HI/EZIHI::::SE; "
BOJbI
Hepugpepuiinas wacmo cywiu (116,8 10"°cm’)
Brinagenue 10x1€Boil (CHEroBOM) BOJIbI 101,0 19,4
CTOK peyHOM BOJIbI 36,4 7,0
Hcnapenue BObI 64,6 12,4
3amxnymasn wacmo cywiu (32,1 10"°crm’)
Brinagenue 10x/1€Boil (CHErOBOI) BOJIbI 7,4 1.4
Hcnapenne Boabl 7,4 1,4
Mupoeoii oxean (361,1 10"°cy’)
Brinaienue 10K1eBoii (CHETOBOM) BOJIbI 411,6 79,2
[TpuTOK peyHOl BOJIbI 36,4 7,0
Hcnapenue BObI 448,0 86,2
Bca nosepxnocmo 3emau (510,0 1 0’ 6CM2)
Brinagenue 10k/1€Boil (CHEroBO) BOJIbI 520 100
Hcnapenne Boabl 520,0 100

Kinmar cTaHOBWICS TYMUIHBIM, UHTEHCUBHO (HOPMUPOBAIHUCH
KOPBI BBIBETPUBAHUS. AHTUIIOJAAMH 3THUX OOCTAaHOBOK OBUIU apUIHBIC
reOKpPaTUYECKOE SIOXHU, KOTOPHIM OBLIM MPHUCYIIU PErpeccus Mops,
POCT TOp, KOTOPBIM COIPOBOKIAICA YCUIECHUEM KHUCIOr0 MarMarTus3-
Ma, a 0a3aJIbTOUIHBIN BYJIKAHU3M OcCJiabeBall, TOBCEMECTHO IIIa apu-
JIW3aLMs KJIMMaTa, 3aMupaiy Ipouecchl B 30HE TUIleprenesa. B ramac-
COKPAaTUYECKHUE DIOXU, CKOpPEe BCEro, YBEIUYUBAJICSI MPUTOK
IOBEHUJIBHBIX BOJ M3-32 MHTEHCHUBHOTO pa3BUTUS 0a3aibTOMIHOTO
BYJIKAHM3Ma U YCUJIMBAJIOCh U3bATUE €€ Oyarogapsi 00jiee MHTEHCHUB-
HBIM IIpOLIECCAM BBIBETPUBAHUS. B TE€OKpaTUYECKUE JIOXU IPUTOK
IOBEHWIBHBIX BOJI COKpPAILLAICA, HO W YMEHBILIAIOCh €€ U3bATHE B
poliecce MUHEPAIO00pa30BaHus B 30HE runeprenesa. TakoBa oOmias
HAIPaBJICHHOCTh IIPOLIECCOB, HO O KOJMYECTBEHHBIX I10KA3ATEIAX
TUX U3MEHEHUU CYIuTh Moka TpyaHo. M3MeHenus BHyTpuOuochep-
HOT'O KPYTrOBOPOTa BOJbI MIPUBOJUIN K KOJICOAHUSIM CTETICHU YBJIAX-
HEHHOCTU BHYTPEHHUX YacTeu cylu. B dactHocTH, Ha EBpasuiickom
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KOHTUHEHTE MEHSIAach CTENeHb yBIaxHeHus creneit (1500-netHue
uukibl [[TautHrKoBa) (IIHMTHUKOB, 1957). MeHscs pacTUTEIbHBIN
MOKPOB (KOBBUIbHBIE CTEMH MPEBPAIIATUCH B MOJYIIYCThIHU). ITO, O
muenuto JI.H. I'ymunena (1993), ssBuiioch NpUUUHON MUTpaALIU KOYe-
BbIX HapoJ0B. VIMEHHO C apuau3anuen IEeHTPaJIbHO-a3UaTCKUX CTe-
et JI.LH. 'ymusneB cBsi3biBaeT HaliecTBue B EBpony I'yHHOB, a BIIO-
CIEACTBUM U TaTapO-MOHTOJ. Tak U3MEHEHHs BHYTpU OuOC(epHBIX
KPYTrOBOPOTOB BOJIbI OTPAKAIUCH HA XOJI€ UCTOPUU YEIOBEYECTBA.

Biusinue yesoBeka. B HacTosiiee BpeMsl YEJIOBEK CBOEH XO3s1H-
CTBEHHOU JESATEIbHOCTHIO MOXKET OKa3bIBaTh CYIIECTBEHHOE BIIMSIHUE
Ha OTJEJbHBIE 3B€Hbs] BHYTpHOHOChepHOro KpyroBopora Bojibl. K Ta-
KUM JICUCTBUSIM B TMEPBYIO OuUepe/lb OTHOCSTCS CIEIYIOIIME JBA.
1. Kpynubie pa3nuBel He)TH B MOPSIX U OKE€aHaX MPHUBOJAT K TOMY,
YTO TOHKas He(TsIHAs MJICHKA MOKPHIBAET OIPOMHBIE IUIOIIAAN U Mpe-
MATCTBYET HOPMAJIbHOMY Pa3BUTHIO BJIArooOMeHa MEXIy OKEaHW4e-
CKUMU BOJIAMH U BO3AYIIHBIMU MacCaMHu. ITO MOXKET BECTU K YMEHb-
HIEHUI0  KOJMYECTBa  BJArd, MEPEHOCUMON  Ha  CYIIY.
2. IlepepacnpeneneHue peyHOro CTOKa THIPOTEXHHUUYECKUMU COOpY-
KEHUSIMU MOXET BBI3bIBATH U3MEHEHHS B II00OATBHON HUPKYISIUU
BO3JIYIIHBIX MacCc M TPaHCPOPMUPOBATH XapakTep YBJIAKHEHHS OT-
JEIbHBIX PETHOHOB.

Tak, cokpallleHue NMPUTOKA MPECHBIX PEUYHBbIX BOA B (CeBEpHBIN
JlenoBUTHIN OKeaH u3-3a epeOpocku YacTu ux B LleHTpanbHyo A3uio
MPUBEACT K YMEHBIICHUIO €ro JIEIOBUTOCTU. M3BECTHO, UTO yMEHb-
neHne aeg0BUTOoCcT CeBepHOro JIeqoBUTOro OKeaHa CKa3bIBACTCS HA
rJ100aMbHON LUPKYJIAIUK aTMOC(hEpBI, YTO MPOSIBISETCS 32 MHOTHE
THICSYM KWJIOMETPOB: B Adpuke (roxHee Caxapbl) YMEHbBIIIAETCS KO-
JIMYECTBO OCAJKOB, U IOXHAsl TPaHUIIA 3TON MYyCTBIHU CIBUIaeTCS Ha
HECKOJIbKO COT KHJIOMETPOB K IOTY, B IlyOb AQpPUKaHCKOTO KOHTH-
HEHTA.

Kpyzoeopom kucnopooa
Kucnopon — oawH M3 caMbIX pPacIpOCTPAHEHHBIX JJIEMEHTOB B
ouocdepe. Ero knapk B tutochepe — 47%, B rugpocdepe — 86,82%, B

*kuBoM BerectBe — 70%. JKuBble OpraHu3Mbl CyTh KHCJIOPOJHBIE CY-
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niectBa. [lo kmaccudukaruu B.M. bratoBa KuCIOpOJ OTHOCUTCS K
OMOTEeHHBIM 3JIEMEHTaM, BXOJISl B TPYIIITY MEPBOIJIEMEHTOB.

Ocobennoctu. Kucnopon urpaet nepBOCTEIEHHYIO PoJib B OHO-
chepe Omaromapsi CBOMM OCOOEHHOCTSM. Ero mepsas ocobennocmo
COCTOMT B TOM, YTO OH, Hapsijly C YIJIEPOJOM, UTPAECT BAXKHEHUIIYIO
poJib TpaHchopMaTopa U aKKyMyJsiTopa JIyducToil sHeprun CosHua.
[Ipu goTocuHTE3E MPOUCXOIUT 3apsiiKa ATOTO N'E€OXUMHUYECKOro aK-
KyMYJIATOpa, a TMPHU JbIXaHWHU U TMPOLECCAX OKUCICHUS — pa3psiaka.
Bmopas ocobennocms — «CBOOOAHBIN KUCIOPOJ — CaMbI MOTYIIIECT-
BEHHBIN JIeATENIb U3 BCEX HaM M3BECTHBIX XUMUYECKUX TEJl 3€MHOU
Kopel. [loaTomMy B OosbIIMHCTBE cuCTeM Ouocdepbl, Hampumep, B
MOYBax, FPyHTaX, PEYHbIX U MOPCKUX BOJaX, KUCJIOPOJ SBJISETCS T'€o-
XUMHUUYECKUM JIMKTATOPOM, OMNpPENENIIeT FT€OXUMHUUECKOE CBOeOOpasue
cuctembl» (Ilepenbman, KaceimoB, 1999, c. 598).

Iyrn mocrymjieHusi Kucjopoaa B Omochepy U M3bATHH U3
Hee. Kak yxe orMmeuanock (cm. pasnen 7), B.M. bratos (1985) BbI-
JIBUHYJI OY€Hb MHTEPECHYIO M MEPCHEKTUBHYIO THMIIOTE3Y O JIBYX OC-
HOBHBIX MCTOYHHKAX MOCTYIUIEHUsI KUCIopoja B Ouocdepy. Ilepnoiii
— 3HA0TeHHBIN. [Ipy MOJBOIHBIX U3NUSHUAX 0a3JILTOB B IPUJOHHBIE
cJiou noctynaer cBo0oaHbIM kucaopon (0,5% oT uznuBmIeiics Macchl).
3aTeM OH PacHIpOCTpPaHSIETCS IO BCEH TOJIIE OKEAHMYECKHX BOJ, a
yke 13 Hee — B atMocdepy. ExxeroiHo nmocrynaer 16°10'® r sHOTEH-
HOro Kucjiaopojaa. O BTOPOM MCTOYHUKE 3HAJIU JTABHO. ITO — MPOIIECC
(boTOCHHTE3a, OCYIIECTBISEMBIM 3€JICHBIMU pacTeHUsIMU. BojHbie
PACTEHMSI IOCTABIIOT exkeroaHo 5-10'° r kucmoposa, a cyxomyTHsIe —
1,25°10'° r. Kpome TOro, He3HaYHTEIbHAS YaCTh KHCIOPOAA B BEDX-
HUX CJIOSAX aTMOC(hEpbl MOXKET MOJTY4YaThCs 3a cueT (OTOXMMUUYECKOTO
Pa3JIOKEHUsST MOJIEKYJ BOJbI TMOJ BO3JACHCTBUEM YJIbTPA(PUOIETOBBIX
nydeii. Beero exeromHo B armochepy moctymaer okono 2,2310' r
KHCIIOPO/Ia.

CylecTByeT TOJIBKO OJUH MyTh U3BSATHS CBOOOHOTO KUCIOPOAA
u3 6uocdepsl — 3TO pa3HOOOpa3HbIe peakiuu okuciaeHus. K Hum ot-
HOCHUTCSI JIbIXaHUE KUBBIX OPTAaHU3MOB, a TAK)KE MPOIECChl, UAYIINE B
30HE TUNEpreHe3a. Bo3HUKawonme npu 3TOM MUHEpajabHbIE HOBOOO-
paszoBaHusi, 00OTalIeHHbIE KUCIOPOJOM, CJIaraloT 0CaJ04YHbIe TOPHbIC
MOPOJIbl, KOTOPbIE HUCXOAIIUMU TEKTOHUYECKUMH JBUKCHUSIMU TI0-
rpy’arTcsi B Henpa 3emud. Tam npu meramopdu3mMe U MarMaTuye-
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CKMX TpOIECCax MPU BOCCTAHOBUTEJBHBIX PEAKIMSAX W MPOUCXOJUT
BO3TOHKA CBOOOJIHOTO KHUCIIOPO/Ia, KOTOPBIM 3aT€M CHOBA MOCTYIAET B
ouocdepy. B aToM mporiecce, BEpOSITHO, BEJIMKA POJIb Kejie3a, KOTo-
pO€ OKUCISIETCS] B 30HE TMIIEPreHe3a, a B HeApaxX 3€MJIM €ro OKHCIIbI
BOCCTaHABIIMBAKOTCHL.

IIyrn murpanuu xkucjopoaa B ouocdepe. B coBpemeHHOI at-
Mocdepe coaepxkutcs, o nojacueram B.M. Bepnaackoro, 1,5-10* ¢
CBOOOJIHOTO KHCJIOpoa. B okeaHn4eckux Bogax 1,4:10"r (B BEpxXHEM
200-mMeTpoBOM ciioe, rae uaeT PoTocuHTE3 5-10'° T, a B IPOMEXKYTOU-
HBIX ¥ TIyOHHHBIX Bomax ~ 1,4:10" r). Takum oGpa3oM, OCHOBHBIM
pe3epByapoM CBOOOJTHOTO KucIopojaa siBisierca atmocdepa. M3 mo-
CTYIAIOILIETO €KETOTHO 2,3'1017 I' CBOOOJHOTO KHUCJIOpOJia Ha JbIXa-
HHE pacTeHur pacxoayercs 0,94 10" (15% ot maccel POTOCUHTETH-
YECKOr0 KHCIIOPO/a), @ BCE OCTAIIbHOE UJIET HA JIBIXaHUE KUBOTHBIX U
MHOTOYMCJICHHbIC PEaKI[UU OKUCIICHUS, UAYIIHE BO BCEX cpeliax Ouo-
chepsbl, B TOM 4HUCIIe 1,4:10"° r/rox Ha cxuranue OPraHUYECKOro TOII-
nuBa (puc. 9.2).
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HaOmrogaroTcst peruoHaibHbIe pa3inuus B CyJp0e (POTOCHHTETH-
YECKOro kKuciopoaa. Tak, B TPONMUYECKUX M SKBATOPUAIIBHBIX JIECax,
7€ pa3BUTa MBIIIHAS PACTUTEIIBHOCTh, BECh (POTOCUHTETUYECKUM KU-
CJIOPOJI pacXOJlyeTCsl Ha JIbIXaHWE W HAa OKUCJECHHUE OOJBIION MacChl
OTMEPIINX PACTUTEIBHBIX OCTaTKOB. Kpome Toro, B 3TUX MecTax
IPOILIECChl OKUCIICHHS B 30HE TUIEepreHe3a uayT Haubojiee MHTEHCHUB-
HO, co3/aBasi Kopbl BeiBeTpuBaHUs A0 200 meTpoB MomHOCTH. B Ta-
€XKHBIX JIECaX CEBEPHOro Moayiiapus (ceBepHas nojoBuHa EBpazun u
CeBepHolt AMepuku) Oyarojiaps 3aXOpOHEHHUIO PaCTUTEIBHOM MacChl
B OoJyloTax, pacxon Ha okucieHue C,,. 3HAUUTEIBHO MeHbIE. Menee
WHTEHCUBHO UJYyT W MPOLECChl OKUCIEHUS B 30HE runeprexesa. [lo-
TOMY MMEHHO Jieca YyMEepeHHON 30HbI CeBEpHOTO MOJIyILIApUs U SB-
JISIFOTCS. OCHOBHBIM TOCTABIIMKOM (POTOCMHTETUYECKOIO KUCIOPO/Ia B
atMocdepy.

HaOmrogaroTcsi peruoHalIbHBIE Pa3JIMuMs B COJICPKAHUU CBOOO/I-
HOTO KHCJIOpOJia B TJIYOMHHBIX OKE€aHMYECKHX Bojaax (Tabin. 9.4).
B.U. bratoB (1985) 00bsCHsIET 3TO pa3HON CTENEHBIO PA3BUTHUSA IMO/I-
BOJIHBIX W3JIMSIHUNA 0a3ajbTOBOM MarMbl (MakCHUMYM HPHUXOJIMUTCS Ha
ATIIaHTUYECKUI OKeaH, a MUHUMYM — Ha Tuxuil).

Tabnuia 9.4

Cooepircarue c60000H020 KUCI0pOOA 8 271YOUHHBIX
OKeaHuuecKux 600ax
(u3 pabotsl B.1. braTosa, 1985)

IToxa3arenn OxeaHbl
ATiaHTH4Ye- Nuaniickni Tuxui
CKUH
Conepxanue O, B 5,15-5,39 3,34—-43 2,8—-473
MJT/71
Hacprmennocts B 67171 44 — 56 37-52
%

Xapaxkrep U3MEHEHHIl KPYrOBOPOTOB KHUCJIOPOAA ¢ TEYCHHUEM
Bpemenu. B.W. bratoB (1985) yka3biBaer, 4TO B I€0JIOTUUECKON HC-
TOPUU HE Pa3 NPOUCXOJUIA U3MEHEHHS B MOCTYIUIEHUH M PACXOHE
KHUCJI0opoJia B Ouocdepe. ITO CBI3aHO C MUKIUYECKUM YepeIOBaHUEM
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TaaCCOKPATUUYECKUX U T€OKPATUUECKUX AMOX. B Tanaccokparnueckue
MOXU (BEHJ, CPEHUN KeMOpPHi, CpeTHUIl OPJAOBHUK, paHHUN KapOOH,
MO3/IHSS F0pa, TTO3IHUM MEJ, CPEHUN TajieoreH) pa3BUBAIIMCh TPAHC-
IPECCUU U YCWINBAJICA 0a3albTOMHBIA MarMaTu3M. JTO BEJIO K YBe-
JUYEHUIO MOCTYIJICHUS KaK SHJIOT€HHOTO, TaK U (POTOCHUHTETHYECKOTO
kuciopoga. Ho olHOBpeMEHHO MPOUCXOIUIN MPOIECCHI, MPEHSATCT-
BYIOIIME POCTY COJIepKaHUs Kuciopoaa B atmocdepe. Tak, U3BECTHO,
YTO TIPU YBEIMYCHUU KOHIICHTpAIMU B aTMOCc(hepe KUCIopoia CHUXKA-
eTcsa (POTOCHMHTE3 M YCUJIMBAIOTCS OKHUCIUTENIbHBIE MPOIECCHI, OCO-
OCHHO B 30HE TUIIEpreHesa.

['eokpaTudeckum smoxamMu (paHHEMY CHIIYPYy, PaHHEMY JEBOHY,
NepMU U TpUACy, paHHEMY My, HEOr€HY) CBOMCTBEHHBI pEerpecCcUu
MoOps, ocliabiieHre 0a3abTOMIHOrO ByJKaHM3Ma. 1 HUX XapakTep-
HO CHHKEHHUE TMOCTYIUICHUS KaK (POTOCMHTETUYECKOr0, TaK U DHJIO-
reHHoro kuciaopojia. C yMEHBIIIEHUEM KOHIIEHTpPAIlMU KUCJIOpoAa B
atMoc(epe ycunuBaics (OTOCUHTE3 U 3aMUPAIM MPOILECChl OKUCIIE-
HUSI, 0COOCHHO B 30HE TMIIEPTeHE3a.

OTH TIpsiMble 1 OOPATHBIC CBSI3U, ICHCTBYIOIIUE B CUCTEME KPYTO-
BOpOTa KUCIIOpoaa B buocdepe, MpuBOIUIN K TOMY, YTO BO BCEU I'eo-
JIOTUYECKOW MCTOPUU COJepKaHue KUCIopoJa B atMocdepe koiieda-
jJochk He3HauuTenabHo. B.M. braroB mmumier: «Mcxoasd w3 Hammx
MOCTPOEHU, MAKCUMAJIbHOE YMEHBIIEHUE WU YBEJIMYEHUE B aTMO-
chepe Kucaopoaa B 000 reoJOrH4ecKor 3MOXe MO OTHOILIEHUIO K
npeAlecTBYomEen uin Oyayieid MoxkeT ObITh He Oosee uem Ha 10%»
(c. 65). Ho naxxe Takue HEOOJIbITNE KOJCOaHUS UMENIM CYILIECTBEHHBIC
MOCJICICTBUS JJIsl )KUBBIX OpraHW3MOB. MaccoBoe BbIMUpaHUE Opra-
HU3MOB IIPUYPOUCHO K TEOKPATUUECKUM 1II0XaM, K KOTOPBIM MIPUYPO-

YEHO CHUKEHME MOCTYIUICHUS KUCaopoaa B Ouochepy.

«B Teuenue daHepo3oiickoil ucTopun 3eMiIM KOJIMYECTBO MPOAYIIUPOBAB-
IIerocsi KMCIOPOa B pacueTe Ha COBPEMEHHBIH rox cocrasimsuio ot 210" r B
reokpatideckue smoxu 10 2,3°10' r B smoxu tamaccokparnyecue. Takum oGpa-
30M, KOJIMYECTBO MPOYIIMPO-BABIIETOCS KHCIOPO/1a U3MEHSIIOCh OTHOCUTEIHHO
HE3HAYUTENhHO. B CONMKEHHBIX 1O BPEMEHU I'€OJIOTUIECKUX MMOXaX 3TH BEIH-
YUHBI COCTaBJIsLIN He Ooitee 4 — 5%» (brartos, 1985, c. 63).

«M3 BceX BO3MOKHBIX BHEIIHUX MPUYUH BCEOOIIETO BHIMUPAHUS KUBOT-
HBIX €IMHCTBEHHOW MOKET ObITh ra3. JtoOble u3MEeHeHHsl cocTaBa aTrMochepsl
HEMEJICHHO CKa3bIBAIOTCS BO BCEX JKOJOTWYECKHUX HHIIAX. ...MEJIKue KUBOT-
HBbIC CHJIbHEE HYXKIIAIOTCS B MOBBIMIEHHOM COJIEPKaHUH KUCJIOPOJia B aTMOche-
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pe, Tak Kak OHU OOBIYHO BeIyT OoJiee aKTUBHBIN 00pa3 KU3HHU. ... [loporom BeH-
TUJISITOPHOM pEaKklUy y YeJI0OBEKa, HAPUMEpP, CYUTAIOT COJIEPIKaHUE KUCIOPOa
BO BJibIxaeMOM Bo31tyxe 16 — 18%. ... BoT nmoyemy noctosstHHOE HapojoHacese-
HUE BcTpeudaeTcs ToJbko 10 BbicoT 4300 — 4500 m» (braros, 1985, c. 62 — 67).

Bce ckazaHHOe 00 M3MEHEHUSIX B KPyrOBOPOTE KUCJIOpOJa B Te-
YEHUE TEOJIOTMYECKON HCTOpUU Ouochepbl MOXKHO PE3IOMUPOBATH
CIEAYIOMMUM 00pa3oM. «IMOXH BBIMUPAHUS MPOKOHTPOIUPOBAHBI
AMOXaMHU CHIDKEHUS MpOAylUpoBaHusi kuciopona. Ha mepexoxe ot
3MOX OTHOCUTEIBHO MOIIHOIO MPOIyLUPOBAHUSA KACIOPOIa K 310Xam
OTHOCUTEJIBHOTO €T0 CHWIKEHUS KMBOTHBIE OPraHU3Mbl BBIHYXKICHBI
OBLIIM 3BOJIIOLIMOHUPOBATH, T.€. MPUCTIOCAOINBATHCA K MEHSIOIIEMYCS
razoBomy pexumy armocdepsl. JKu3Hb HEOOXOAUMO, B TIEPBYIO OYe-
peab, paccMaTpuBaTh Kak 00pbOy 3a ra3, 3a KUCIOPOJ. ... KUCIOPOIY
00s13aHbl U pacuUBET M yracanwe >ku3HU. OH SIBIISIETCS €€ OCHOBON»
(braros, 1985, c. 67).

Biausinue 4vesoBeka. XO3SMCTBEHHAs NCATEIBHOCTh YEIOBEKA
BO3JICHCTBYET Ha CJIOKUBIIUNCS KPYroBOPOT KHCJIOpoaa B Ouocdepe
HECKOJIbKUMHU criocobamMu. Bo-nepBbix, BEIpyOKa JIECOB B yMEPEHHOM
30He CeBepHOTO MOYIIApUs BEIET K YMEHBIICHUIO MOCTYIJICHUS B
atMocepy GOTOCUHTETUYECKOIO KUCI0poJa. Bo-BTOpBIX, ocyllieHHue
0osior B CeBepHOM MONTyIIapPUH, YTO OBLIO MOJIHO B HaIlllel CTpaHEe BO
BTOpO# MojoBUHE XX BEKa, CIOCOOCTBYET IMOBBIIMICHHOMY PacXomy
KHCIIOPOJIa Ha OKHUCIEHUE OTMEpIIed pacTUTEIbHOM MacChl.
B-Tpetbux, pa3nuBbl HEPTHU B MOPSX U OKeaHaX 00pa3yroT Ha OOIIMUp-
HBIX TUIOMIAASX TOHKYIO TUICHKY, KOTOpas MpensaTcTByeT (OTOCUHTE-
TUYECKOMN NEATEIbHOCTH (PUTOIIIAaHKTOHA. B-4eTBEpTHIX, UCIIOIB30BA-
HUE OPraHMYECKOTO W MHMHEPAIBHOTO TOIUIMBA CO3JAJ0 €Ile OAWH
KaHaJl U3bATUS KUCJIOPOAa U3 aTMocdephl. DTUM CIOCOOOM B Hayaje
XXI B. uzbiMaeTcs nopsiaka 22% MocTynaromero (poToCUMHTETUYECKO-
ro KHCJIOpPOJa, U BEJIMYMHA ITOro U3bATUA pacteT. [loaTomy ocoboe
3HAUYCHHE MPUOOPETAET YBEIMUYCHUE B SHEPIETUKE JOJIM MCHOJIb30Ba-
HUS BO30OHOBHUMBIX HCTOUYHHUKOB DHEPTUHU (CHIIBI BETpa M JBIKYIICH-
Csl BOZbI), YTOOBI CHU3UTh CXKUTAHHWE OpraHuyeckoro Toriua. Hema-
JIOBaKHOE 3HAYEHME JJI COXPAHEHHUS CIIOXKHUBILETOCS KPYyroBOpOTa
KHCIJIOPOJIa UMEET BO30OHOBIIEHHE JIECOB, OOpb0a C JIECHBIMH IOXa-
paMu U COXpaHeHue OOJIOT.
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Kpyzoeopom yznepooa

Yraepoa BXOJIUT B YUCIO OMOT€HHBIX MEPBOAJIEMEHTOB, Cllararo-
IIMX KapKac opraHudyeckux Mojekyd. OH o0yiafaer LelbIM PsSaoM
O0COOEHHOCTEH.

OcobennocTn. //epsas n3 HUX COCTOUT B TOM, YTO OH BBIMIOJTHSAET
B Onocdepe, HapSAAy C KHUCIOPOAOM, (PYHKIIMIO Ba)KHEUIIIETO T'€OXH-
MHUYECKOT0 TpaHchopmaTopa U aKKyMyJATOpa COJHEYHON SHEPTUH.
OTa ero cnocoOHOCTh MPOSBIISIETCS MpU HOTOCUHTE3E, TPU KOTOPOM
POUCXOIUT 3apsI/IKa ITOTO aKKyMYJISITOpa. 3a CUET 3allaCeHHOM dHEep-
TUW OCYIIECTBIAIOTCS BCE OMOXMMHUYECKHE IPEBPAILCHUS B KUBOM
BeIlIECTBE. Pa3psikaercst 3TOT aKKyMYJISITOp NIPU pa3ioKeHUN OpraHu-
YECKHUX BEIIECTB. Bmopas ocobenHocms yriepoja — OH Kak Obl BbI-
cTynaeTr B JByX umnocrtacsx. C olHOM CTOPOHBI, IEHUCTBYET KaK OObIU-
HBI ~ XUMHUYECKHH  dJIEMEHT, 00pa3ys psAa  HEOPraHUYECKUX
COCIMHEHUW, CPEIU KOTOPBIX BAKHEUIIUMH SIBISIOTCA YIJICKUCIIbIN
ra3 (CO,) u ero nmpou3BoaHbIe (YrojbHas KUCI0TA), a TAKKE KapOoHa-
Thl (CaCO;, MgCOs3, CaCO5;-MgCO3 u ap.). C apyroii CTOpOHbI, yr-
JEpoJi CIOCOOEH CO3/1aBaTh LIETIOYKH aTOMOB, U3 KOTOPBIX CTPOMUTCS
MHOKECTBO (HECKOJBKO COT ThICSIY) OPTaHUYECKUX COCTUHEHUN (Oe-
K, BATAMUHBI, TOPMOHBI U JIp.). bosblas 4acTh X BXOJHUT B COCTaB
’KUBOTO BEILIECTBA U YCTOWYMBA JIUIb B COCTABE JKUBBIX OPTraHU3MOB.
[Tocne cMepTH HE BCE OPTraHUYECKUE COCAUHEHHUS OKUCISAIOTCS, YacCTh
WX MHUHEPAIU3YETCS U COXPAHSETCS B TOJIIAX TOPHBIX MOPOJ JJIH-
TeabHOEe BpeMsa. CBsA3b MEXKIYy OPraHMYECKUMH M HEOPraHWYECKUMU
COEAUHEHUSIMU yTiiepoaa ocyiectisiercss depe3 CO,. Junamuue-
ckoe paBHoBecue Mexay CO, <>  KUBBIM  BEIIECTBOM
B.U. BepHajackuii Ha3zBall KU3HEHHBIM LHUKJIOM. PaccmarpuBaemasi
0COOCHHOCTh yriiepoa (BBICTYHaTh B JABYX MIOCTACAX) MOPOKIAET
JIBa TIOJIFOCA B KPYTOBOPOTAX 3TOTO 3JIEMEHTA: C OAHOM CTOPOHBI, KPY-
roBopoT Mexay CO, U OpraHM4YeCKUMHU COCIMHEHUSAMU, C APYrou —
Mexay CO, U HEOPraHWYECKUMH COEAUHEHUSIMU. Tpemwvsi 0cobeH-
HOCmb YTJIEpoJa — B €ro CIOCOOHOCTH HaKaluiuBaThCs B Ouocdepe,
IpUYEeM HAKOIUJICHUE MJIET KaK 3a CYET HEOPraHWYeCKUX, TaK U opra-
HUYECKUX COCAMHEHMU. Tak, €CliM KIapK YrJepoJia B 3€MHOW KOpE
2,3°10%, To yiKe B M3BECTHSIKAX YIIEPOAa COIEPXKHUTCA 12%, B Ku-
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BoM BemecTBe — 18%, B npeBecune — 50%, B kameHHOM yrie — 80%.
Yemeepmas ocobenHocms — yrIIepoj UMEET JBa CTaOUIIbHBIX U30TOMa
12C (98,892%) u °C (1,108%) n pagmoaxTHBHbLi ' 'C ¢ TIEPHOLOM IO~
aypacmaga 5600 mer, oOpasyroiuiics B atrMocdepe M3 azoTa MO
BIUSIHUEM KOCMUYECKHUX Jyueld. B oOpa3oBaHnM HEOpPraHUYECKUX CO-
¢IMHEHHIT B paBHO} cTerenn y4actByioT “C u ~C, npu GoTocHHTe3e
MPOUCXOIUT (PpaKIIMPOBAHUE: B OPraHUYECKOM BeIeCTBE Ipeodiaa-
€T JIETKUW U30TOM. DTO MO3BOJISIET TPOHUKHYTh B MEXaHU3M KPYTOBO-
poTa yriiepoja (CM. HHXKeE).

Iyt moctynjieHus1 yriepoaa B ouocdepy v u3bATHS U3 Hee.
OCHOBHOM HCTOYHHK yriiepoa B Omocdepe — 3T0 Hempa 3eMiiu, OT-
KyJla OH MOCTYyIaeT MPH BYJIKAHWYECCKUX HM3BEPKEHUSX B BHJIE yTJie-
kucioro raza. M.U. byaeiko (1981) onenuBaer noctymienue CO,
mudpoit 1-10' r/rox. Ecim e MCXOIUTh M3 KOIMYECTBA YIIEpOIa B
ounocdepe (Tadbmmia 9.5), cunurtas, 4TO OH PABHOMEPHO MOCTYyIAl B Te-
YeHHE BCEHl I'eoJIOTMYeCKOM HcTOpuu Ouocdepsl (3,5 MIpa. JeT), To
[TOJTy MM HECKOJIBKO HHYIO, HO 6im3Kyto mudpy — 1,8°10" r/rox.

W3bstue yriaepona u3 6uochepbl IpOUCXOAUT B MPOLECCE JTUTO-
reHe3a IpU MUHEpAM3allii YacTU OPTraHWYECKOrO BEIeCTBa B BHUJE
Coprs YTIIEH, YIIIEBOIOPOJAOB U 00Pa30BaHUU B MOPSIX M OKE€aHaX TOJIIL
KapOoHaTHBIX TopoAd. OcagodHble MOPOAbl HUCXOIAITUMHA TEKTOHUYE-
CKUMH JBWKCHUSIMU OIyCKAIOTCSA B Heapa 3eMIIH, T/I€ MPOUCXOIUT UX
MeTtamMop(du3M U MEPeriaBieHUe B MarMaTUYECKUX oyarax, a cojiep-
KAIUUCA B HUX YIVIEPOJ OKHCIseTcs M, npeBpatuBmuch B CO,,
BHOBB IOCTYIIaeT B OHocdepy.

Tabnuia 9.5

Pacnpeoenenue yenepooa
(no A.Il. Bunoepaoosy, 1967)

Yriepoa noBepxHo-
O0beKT Yraepoa, r et 3emun, r/cm’
OpranusmMsl MOpst ~1:10" 0,002
OpraHu3Mbl CyIIn ~3-10" 0,06
AtmMochepa 6,3:10" 0,125
Oxean 3,6'10" 7,5
Yriu, HedTH U ApYTHE KayCTOOHOIUTHI 6,4'10" 663
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CraHUbl, TJIMHB 1,0 10% 2000

Kap6oHnatsl ~5,0:107 > 2500

IIyrn murpamum yrJjepoaa B omocdepe. [IpeodbpazoBanue 3H-
norenHoro notoka CO, B Ouocdepe uaer mno HeCKOJbKUM HarpaBlie-
HusMm (puc. 9.3). Bo-nepBoIX, B Moja3eMHON Onocdepe, Kak moj KOH-
TUHEHTAMHM, TaK M TOJ[ JTHOM MOPEW U OKEaHOB MUKPOOPraHWU3MBI U3
CO, u H,0O npu xemocuHTe3€ CO3Aal0T KUJIKUE U Ta3000pa3HbIC YT-
naeBoAOpoAbl. HacTh U3 HUX MHUTPUPYET IO JHEBHOW MOBEPXHOCTH U
OKHUCJISIETCSA KUCIOPOJIOM BO3/yXa, OOJbIIAs *KE YaCTh COXPAHSIETCS B
TOJIIaX TOPHBIX MOPOJ B BUJIE 3AJIEKEHM, KOTOPHIE HA3bIBAIOT MECTO-
pOXIeHUsIMU HePTH U Ta3a. B nporiecce XxeMOCHHTE3a yTIIEBOI0POI0B
€IIe MHOI'O HESCHOTO, MHOT'O O€JIbIX MATEH, MOCKOJIbKY MHTEHCUBHOE
M3yYECHHUE €ro Hadaioch Bcero et 10 — 15 Tomy Hazazn, koraa cranu
MIPOXOJIUTH TIIYOOKHE M CBEPXTITYOOKHE OYPOBBIC CKBAKHHBI.

Bo-BTOpBIX, 3HIOINCHHBINW YIJIEKUCIIBINA a3, MONaaas B OKCaHUYe-
CKHE BOJbI, HACBIMAET WUX. B OKeaHWYeCKHX BOJIaX, IO OIEHKaM
A.Tl. BunorpamoBa (1967), coaepxutcs 1,4'1020 r CO, nouru B
60 pa3 Gombiue, gem B armocdepe (2,6°10'° r CO,). MakcumanbHOe
coaepxkanre CO, NpruypoUYC€HO K MPUJAOHHBIM CJIOSIM BO/IBI.
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B BepxHneit Tode npunoBepXHOCTHBIX BOJ (0 — 200 M) uaer uH-
TEHCUBHBIN (OTOCUHTE3, IPU KOTOPOM B JKMBOM BEIIECTBE €KET'0JTHO
dukcupyercst okono 10" r yriepona u3z CO,, mprdeM 3amachl YIIeKH-
CJIOrO Ta3a, M0 Mepe MCUEepHaHusl, MOMOJHSIIOTCS 32 CUET MPUIOHHBIX
BOJI. [Ipy OpIXaHUM KUBBIX OPTraHU3MOB YaCTh CO3JaHHBIX OpraHHYe-
ckux coenuHeHuil okuciaercsa 10 CO,, a HauooJIbIIee NX KOJIUYECTBO
COCTaBJISIET OCHOBY TpO(PUYECKON HUpaMHUIbl MOPCKHX OOHTaTENeH.
[TumeBoii OanaHc B MOpE OUYEHb HAIPSKEHHBIN, TaK 4TO JI0 JHA JOXO-
JMT UL OKOJI0 1% opranudeckoro yriepozaa. 9ra 4acth B BUAE Cpr
3aXOPOHSETCSl B TBEPJIBIX OCAJIKaX, HAJOJITO MCYe3asl U3 IUKIa yriie-
pona (Bunorpanos, 1967).

Mexny konueHtparusimMu CO, okeaHUYEeCKUX BOJ U aTrMoc(epbl
Ha MPOTSHKEHUH BCEHM Me0JIOrMYE€CKON UCTOPUU COXPAHSIIOCH MTOJBHXK-
HOE AMHAMHU4YECKOoe paBHOBecHe. OHO MOJJIEPKUBAETCA TEM, UTO T'€O-
XUMHUYECKHE MPOIIECCHl B OMOC(epe HANpaBICHbl HA YMEHbBIIIEHUE CO-
JepKaHUSI Ta3000pa3HONM YIJIEKUCIOThI, KaK B BO3AYIIHOW, Tak H
BoJHOU cpenax. IIponcxoauT ee mcuepriaHue M3 ATUX 0acCeHOB H
NepeBOJl B TBEpbIe OCaaKu — kKapOoHaThl. KapOboHaTooOpazoBaHue —
OJINH U3 CaMbIX MOIIHBIX B Onocdepe cnocodboB GpopMupoBaHUs He-
OpraHMYeCKUX COeAMHEHHH yriepoaa (cM. Tabiu. 9.5) B aTom mporiec-
Ce Y€ HECKOJbKO COTEH MWJIJIMOHOB JIET MIPUHHUMAET aKTUBHOE y4a-
CTHE XHBOE BEIIECTBO, MOCIE TOrO KaK OHO Ha pyOexe IoKeMOpus u
dbaHepo30s1 OCBOWIO KajbliMeBYIO (yHKIMIO. EXerogHo B okeaHe B
BUJIC KAPOOHATHBIX CKEJIETOB MOPCKUX OPraHW3MOB OTKJIA/IBIBACTCS B
JIOHHBIE OTIOXKEHUs 0Kojo 1:10" 1 CO,, umm 2,5'1014 r C. Dra yrue-
KHUciIoTa kapOooHaToB, kak cuutaeT A.Il. Bunorpamgos (1967), Mmoxer
OBITh UICTOYHUKOM BO3pOKaeHHOU CO».

B-Tperbux, nensiii psa npeppamenui npoucxoaut ¢ CO, B BO3-
nyIIHO# cpene. B Hell, B OCHOBHOM B jJaHamadTHON cdepe, Beayum
nporieccoM npeodpazoBanusi CO, siBasgeTcss HOTOCUHTETHUYECKAS JIesI-
TEJIBHOCTh HA3€MHOW PACTUTEIBLHOCTU. BCE OCTAIBHBIE IyTH MUTpA-
uU yriaepoja B Ja"amadTHOW cdepe, Tak WM WHAYE, CBSI3aHBI C
peoOpa30BaHUsIMHM CO3JJaHHOM Macchl KHMBOro BellecTBa. IIporecc
dboTOoCHHTE3a SIBISCTCS BEAYIIUM IS JaHAmMadTHOW cdepbl. DTO
NOATBEPXKAACTCS U cieAyronmM. «[[ins Hac mpeacTaBiseT MHTEpEC,
npexe Beero, dpaxuuposarue -C/°C B mporecce GOTOCHHTETHUE-
ckoro noryomenuss pacteHusiMmu CO,. CKOpOCTh MOTJIOMIECHUS 12COZ
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eimre, geM ~CO, u oOmmii addext dpakuupoBanus okoyio 2% ...
Bo3moxHo, uro Bcsi CO, armocdepsl mporuia OUOTEHHBIA UK
dbpakuupoBanus yriaepona» (Bunorpagos, 1967, c. 69 — 70). Coot-
momrerne ~C/°C B CO, atmocheps! 89,2, Torma Kak y yriepoaa Ka-
MEHHBIX METEOPUTOB (ITPOTOIIAHETHOTO BemecTBa) — 90,9 — 92,5,

B nanamadTHOM cdepe myTy npeodpa3oBaHusl )KMBOTO BEIESCTRA,
CO3JaHHOTO B Ipoliecce (POTOCHHTE3a, 3HAYUTEIBLHO pa3HOOOpa3Hee,
yeM B ruapocdepe. Tak ke, Kak U B BOJHOM Cpejie, YaCTh CO3IaHHBIX
OMOTEHHBIX COCJAMHEHHUIN OKUCIISIETCS B MPOIECCE ABIXaHUS >KUBBIX
OpraHU3MOB, IOTIOJIHSAS PE3EPBHI yriiepoaa B atMmochepe. Kpome Toro,
OTMEPIINE TKAHU OPTaHU3MOB TAKKE OKHUCISIOTCS KUCIOPOIAOM aTMO-
chepol 10 CO,. Ho B nanamadTHON cdhepe MOSBIAIOTCS JBa HOBBIX
npoiecca. JTO YIVICHAKOIUIEHUE, KOTOPOE HAYMHAETCA C TOro, 4TO
OoTMepllias pacTUTENIbHAs Macca, monaaas B 00J0Ta, HE OKUCIAETCH, a,
UCIIBITAB LIEJIBIA PsiJ peoOpa3oBaHUi, MUHEpAIU3yeTcsl B BHUJIE Ka-
MEHHBIX yriei. Bropoil mpoiecc — rymycooOpa3oBanue B mouBax. OH
UJET TOJILKO Ha cyuie. B ganpHeiemM rymyc MOKET MHUHEPAIU30BbI-
BaTbCA M 3aXOPOHMTLCS B BUAE paccesHHOro C,,.. B manamadrroi
chepe NosBISIETCA U TEXHOTeHHbI UCTOUHUK CO,, CBSI3aHHBIN C HC-
MOJIb30BAHUEM B XO35IMCTBEHHOM AEATEILHOCTH JIJISl OJYyUYECHUS SHEP-
rud yrias u yrieBoaoponoB. [lotok texnorenHo CO, MOCTOSHHO
pactet (CM. BBIIIIE).

B kpyroBopote yriepoja 4eTKO MPOCIeKUBACTCS MOIpa3iesiCHUE
€ro Ha JIBa: KpPyroBOPOT OPraHUYECKUX COCIUHEHUN U KPYyrOBOPOT
Heopranuyeckux. [lepBoiii mpeodianaeT B nanamadpTHOU cepe, BTO-
POl B TOJIIIE OKEAHUYECKHUX BOJI. B 11€710M k€ KpyroBopoT yriepoja B
onocdepe ckIaabIBa€TCS U3 CIOKHOIO COYETaHUsl OOJBLIOTO KPYro-
BOPOTA, OXBAThIBAIOIIETO BCIO OMOCc(epy M Heapa HAlIEeH IIAHEThI, U
Tpex BHYTpUOMOC(EpHBIX KpyroBopoToB (B JaHamadTHON cdepe,
ruapochepe u noazemMHou rugpocdepe).

XapakTep M3MeHEHHH KPYTrOBOPOTOB YyIJIEpoJa C Te4YeHHeM
BpeMeHHu. Kak yka3bIBalOT MHOTHE MCCIIEIOBATENN, HA MPOTSKEHUU
BCEU reoJIornYecKo UCTOpUU Ouocdepbl CoOXpaHsaach OJHA TEHJECH-
s — cokpaienue cojaepxkanusi CO, B BO3yITHOM U BOJHOM cpeaax
32 CYET 3aXOPOHEHHUSI €€ B TOJIIAX OCaJOYHBIX TOPHBIX MOPOJI.
A.TI. BunorpanoB (1967) cuutaer, 4To B OBUIbIE T€OJIOTHYECKUE DIIO-
xu conepxkanue CO, B atMmocepe MOTJIO MPEBHIIATh COBPEMEHHOE B
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NnecIaTKu U coTHU pa3. Ha oHe 3TON TEHJIEHIIMKW MPOUCXOUIN Ce-
IYIOIINE U3MEHEHUS B MPUHIUIHUAIBLHONW CXEME KPYroBOpOTa yTiepo-
na. B KoHLe cuiypa — Hadalie JIEBOHA MOSIBUJICS HA3€MHBIM PACTH-
TEJIbHBIM MOKPOB, OJIarojiaps YeMy M BO3HUK KPYroBOPOT YIJIEPOJia B
nanmmadpTHON cdepe. BTopoe mnpuHUUNHAIBHOE H3MEHEHHE IIPO-
m3ouwuto 200 net Tomy Hazaja. OHO CBSI3aHO C HAYAJIOM WHIYCTPHUAIIb-
HOM 3IOXU, KOrJla B OOJIBIINX KOJWYECTBAX JUISl MOTYyUYEHUS SHEPTUU
CTaJy CXWUraThb OPraHUYECKOE TOIUIMBO (Yrojb W YTJIEBOAOPOIHbI).
OTOT TexHOreHHbIM UCTOYHUK CO, MpUBEN K POCTY €€ COACPKAHUS B
atMocdepe. Eciu B 1880 r. conepkanue CO, B aTMocdepe cocTaBsi-
a0 0,280%, 1o k pybexxky XX um XXI BEKOB OHO YBEJIMUYUIIOCH IO
0,335% (ITepenbman, KaceiMoB, 1999).

Bausinue 4esnoBexka. CoBpeMEHHas XO3AMCTBEHHas JESTEIb-
HOCTh MOKET OKa3bIBaTh CYIIECTBEHHOE BIMSIHUE HA OTJECIbHBIC 3BE-
Hb KPYroBOpoTa yriepoja B ouocdepe. Hanbonbliee BIusiHUE OKa-
3bIBAET MOSBUBIIMICA B UHIYCTPUATIBHYIO 3MOXY JIOBOJBHO MOIIHBIM
TeXHOTeHHBIN UCTOYHUK CO, (cM. BhIme). K cHMX)eHnIo poTocuHTe3a
B OKCAHMYECKHUX BOJAaX BEIyT KpPYIMHBIC pa3ivBbl HEDTH, a B JIAH]-
madTHOU cepe — MaciITaOHbIE CIUIONIHBIE BEIPYOKHU JIECOB U JIECHBIC
noxxapsl. Kpome Toro, ocyiienue 00JI0T Ha 3HAYUTENbHBIX TUIOMIAIAX
TaKke BeAeT K yBenudeHuto noctaBok CO, B armocdepy 3a cyeT
OKUCJICHUsI OTMEPIIEH pACTUTEIIBHON MAaCCHI.

Kpyzoeopom azoma

A30T BXOJUT B YHMCJIO OWOTEHHBIX MEPBOIJIEMEHTOB, 00pa3yro-
IMIMX KapKackl OpPraHMYecKux MoJiekys. OH camblii 3araJo4Hbld U
BMECTE C TEM HAaMMEHEe M3YYEHHBIH XMMHUYECKUU DJIEMEHT, XOTs OH

UTpaceT BAXXHYIO POJib B Onocdepe.

«MBI COBEpILIEHHO HE 3HA€M POJIM a30Ta B MIyOWHHBIX Ipoleccax 3eMiH,
HaM HE M3BECTHO HH OJHO MEPBUYHOE COCTUHEHUE a30Ta; MbI 1a)KE€ CKIOHHBI Ty-
MaTbh, YTO HET a30THBIX COCTUHEHUN B YCIOBHIX Ooyiee BBICOKHX TEMIIEpaTyp,
OTBEYAIOIIMX TTyOMHHBIM 30HaM 3€MHOW KOpbl. Bce myTu murpanuum aszora cBo-
JSTCS K THUIEPTEHHOMY IUKITY PEakIii, B KOTOPBIX Y4acTBYeT a30T BO3AyXa U
KOTOPBIN (PUKCHpYET MOCIEeTHUI B BUIEC aMMHAYHBIX, a30THOKHUCIBIX U a30THU-
CTBIX COJIEW MO MPEUMYIIECTBY HIETOYHBIX METAJUIOB. JTa (UKCAIUs HOCUT Ha
90% xapaktep Onoxumudeckuii ... Hamo gymarsb, 4To B 001aCTH T€OXUMHUU a30Ta
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Mbl UMEEM €eII€ PsJl COBEPLICHHO HEpa3raJaHHbIX YepT, KOTOPbIE COBEPLICHHO
MHaue PacIIM(PpPOBBIBAIOT IyTH €r0 MUTPAIM{, YeM MBI 3TO JyMaeM celdacy
(Depeman, 1969, c. 68).

OcobGennoctu. IlepBas 0cCOOEHHOCTh a30Ta COCTOMT B TOM, YTO
OH XMMHUYECKH Majlo akTuBeH. [lake camo Ha3BaHUE €ro B MEPEBOJIC C
IPEUECKOTO SI3bIKa 03HAYaeT — HEXKU3HEHHBINA. 11 BMecTe ¢ TeM OH HT-
paeT BaXHEHITYIO0 POJIb B )KMBOM BEIIECTBE, 0€3 a30Ta HEBO3MOXKHA
)KU3Hb. BTOpas ocoOEHHOCTh — a30T B OMochepe KOHIEHTPUPYETCS
auiib B armocdepe U KUBOM BemiecTBe. Kmapk B mutocdepe
1:107'%, HEMOCPEICTBEHHO B 3¢MHOI KOPE €IIe MEHbIIE — 1,9:107%.
HuutoskHo Maio asora B ruapocdepe — 1:10°%. B Bogax MupoBoro
OKeaHa COJIEpKUTCS Bcero 13 mr/m azota, wiH 1,8'109 r. B cocraBe
aTMocdephl a30T WUrpaeT MEPBYK pojib. Ha ero momro mpuxomutcs
75% ee MAaCCBhI
(4:10 r). B xmuBOM BemecTBe KIapk asora — 15 — 19%. Manast xu-
MUYECKasi aKTUBHOCTb a30Ta MpuAaeT atMocdepe cpeaocTaduiIn3u-
PYIOIIMN XapaKTeD.

«Kazanock Obl, 4TO a30T B CHJIy CBOEM MHEPTHOCTH U PEIKON BCTpeUaeMo-
CTH B MUHCPAJIbHOM LAPCTBC UI'PACT HC3HAUYNUTCIIbHYIO POJIb B I'COJIOTHYCCKUX U
OMOJIOTMYECKUX mponeccax. B 10 x)e BpCM: €ro OobIIIME COACPKaHUA B )KHNBOM

BEIIECTBE 3aCTABJISIOT JyMaTh 00 MHTEHCUBHBIX PEAKIIMAX aTMOCHEPHOTO a30Ta
¢ )xuBo Marepueii» (bratos, 1985, c. 69).

TpeTbst 0COOEHHOCTH — OTPOMHAS POJIb a30Ta B CO3JAHHUH YKHUBOTO
BemecTBa. OH yyacTByeT B (JOTOCHHTE3€, B CUHTE3€ OCJIKOB U HYKJICH-
HOBBIX KHCJIOT. be3 a30Ta HEeBO3MOKHa KM3Hb. A30T TOKE UTPAET POJIh
«TEOXUMHYECKOTO aKKyMyJIsiTopa». BXoss B cocTaB OpraHnYecKux co-
CIMHEHUHN, 3TOT «aKKyMYJISITOP» 3apsDKaeTcs, a MpHU Mpolleccax HUT-
poduKauu TPOUCXOIUT BBIJICICHUE SHEepruu. YerBepras 0COOCH-
HOCTb — JIBOMCTBEHHass Omoreoxumuyeckas pojb azora. C ojHOMU
CTOPOHBI, BO3HUKAIOIIME MPH TPO3OBBIX pa3psiiax COSAMHEHHS a30Ta
SIBJISIFOTCS HETIOCPE/ICTBEHHBIM IMUTATEILHBIMU BEIIECTBAMHU JIJISI pac-
TEHUH, a C IPYyrod — 3TH KE COCTUHEHUS aKTUBHO YYacCTBYIOT B JTU(-
dbepeHnanM MUHEPAJTLHOTO BEIIEeCTBa MOYBEHHOTO Ciosi. MIMeHHO
citabble PacTBOPHI TAaKMX CHJIBHBIX KHUCIIOT, KaK a30THAs M a30THCTas,
NEPEBOJAT TPYAHOPACTBOPUMBIC MHHEpAJIbHBIE COCIUHECHUS Kajus,
Kby, ¢pocdopa U Jap., BXOAAIIUE B COCTaB TOPHBIX MOPO/I, B JIETKO
pacTBOpUMBIE B Bojie (hOPMBI, CO371aBast pe3epB JJIT MUHEPAJLHOTO TTH-
TaHUs HA3€MHBIX PACTCHHUI.
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Iyt nmocrymiieHus a3ora B 0uocdepy u usbsarus u3 Hee. Kak
cuntaeT A.Il. Bunorpanos (1967), Bech a30T, Haxoasuuics B OUO-
cdepe, UMeeT IOBEHUIILHOE MTPOUCXOKACHUE, BBIACISISCH MIPU Pa3HbIX
MarmMaTH4eCKUX MpOoIeccax.

((HpI/I Acra3alvu 1nmopoa MaHTUHU WM MCTCOPHUTOB JICTUT HC Nz, a I''IaBHbBIM
o6pazom NH;, NH,Cl,.. Bce uzBepkeHHbIe MOpoaBI cojaepkat N, B BUIE NH,"
... UcTounnkom razoo0paszHoro N, Ha nmoBepxHocT 3emiu O0bu1 NH;3 u ero comu
NH,CI (NH4),CO;3 u ap., KOTOpbIE JIeTa3upOBAIKChH IIPH IIPOIeccax BhITLIaBIe-
HUSI MAHTUU Ha MoBepXHOCTh 3emiu. Jlanee NH; okuCIsAICS KUCIOPOIOM aTMO-
cdepst 10 No» (Bunorpanos, 1967, c. 29 ,73).

N3bstue azora u3 Ouocdepbl TPOUCXOAUT JIUIIb OJHUM ITyTEM —
IIPA MHUHEPAJIA3ALUU OTMEPIIETO OPraHUYECKOr0 BELIECTBA, IPU KO-
TOPOM B oOcaJouyHble 1opoabl nocrymaer NHj; M3emMaercs azor us
OonochepHbIX KPYTOBOPOTOB U IIPU 00pa30BaHUU 3aJICKEH yriien u yr-
JIEBOJOPOJIOB. B manpHENIIEM a30THBIE COEIMHEHNUSI, 3aXOPOHEHHBIE B
TOJIIAX OCAJOYHBIX MOPOJI, ITPU OMYCKAaHWU WX B HEAPA 3€MIIH U Ie-
peruiaBiaeHuu, nepexoqar B NH; m3Bep:keHHbIX mopod. Tem caMbIM
3aMBIKAETCA OOJIBIIION KPYTOBOPOT a30Ta MEXay Ouocdepoit u He-
JIpaMu 3eMJIH.

Iy murpauuu aszora B ouocdepe. Ects nBa yTH MHUTpaniuu
aTMOC(EpHOTO a30Ta K KUBOMY BEIIECTBY: OMOTCOXUMUYECKUU H
reoxumuueckuid. [Ipu OMOreoXMMUYECKOM IMyTHU HNPOUCXOAUT (hUKCa-
HST a30Ta MUKPOOPTaHW3MAaMH, PAa3BUBAIOIIMMHUCS HA KOPHSX HEKO-
TOPBIX PACTCHUH, MPEUMYIIIECTBEHHO OOOOBBIX.

['eoxumMuuecKkul myTh, AETATBLHO paccMOTpeHHbIM B.M. bratoBeim
(1985), HaumHaeTcsl ¢ OKUCIEHUS aTMOC(EPHOro a30Ta MPU T'PO30BBIX
paspsaax. B pesynbprare 00pasyroTcs a30THas M a30THCTas KUCIIOTHI.
OHU ¢ KamIssMHA JTOXS MagaloT Ha MOBEpXHOCTh 3emid. O maciitabe
TOr0  SBJICHHMS MOXHO CYIuTh 1O I1udpaM, NOpHUBEACHHBIM
B.U. braroseim (1985). Ha 3emHOM 11ape e€xerofHo HaOII0aeTCsl OKO-
710 3000 rpo3, BO BpeMsi KOTOPBIX 00I1ee Ynuciao MojHui pocturaer 100
000. B pesynbrare B MHmokuTae e€xeroaHo Ha I KM® BBIIAgaeT 3,5 T
a30THOM M a30THUCTOM KUCIOT, a B LlenrpansHon Poccnn — opsiaka 1,5 T
(B mepecuete Ha rektap coorBeTcTBeHHO 30 — 35 kr u 10 — 15 kr). B
JTalbHEHNIIEM Cy1b0a a30THBIX COCAMHEHUM, BO3HUKIIMX MPU AJIEKTPU-
YECKUX pa3psaaax MOJHUM, paszaersercs. YacTb U3 HUX, COBMECTHO C
A30TUCTBIMU COCAMHEHUSIMU, TMOTYUYEHHBIMU OUOT€OXUMUYECKUM ITy-
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TEM, HANPSIMYIO UCTOJIb3YETCS PACTEHUUSIMU JJIsl CBOETO nuTaHus. [py-
rasi )K€ 4acTb, B BUJIC CHJIBHEUIIIEN a30THOM KUCJIOTBI, PACTBOPSIET MPaK-
TUYECKHA BCE MUHEPAIBHBIE COETMHEHUS TBEPAOM YaCTH MIOYB, IEPEBOS
TaKUE BAKHBIC JIJIS )KUBOT'O BEIIIECTBA XUMHUYECKUE 31IEMEHTHI, Kak K, P,
Ca u zp. B JIETKO PACTBOPUMBIE B BOJIE COSUHECHUSL:

dbTopanatur

2C&3(PO4)F + 12HN03 = 3C3(H2PO4)2 + 6C3(N03)2 + CaF,
THIpOKCHUAIIaTUT
2C8(PO4)OH + 14HNO3 = 3C3(H2PO4)2 + 7C3(NO3)2 + HQO,
OpTOKJIa3

4K (A1S;0,) + 14HNO; + 2H,0 = Al4(S140,6)OHg - 8S10, + + 4KNO:s.

DOTH peakiyu, MPUCYIIUE KOPE BBIBETPUBAHUS, OOECIICUUBAIOT
KAJIMMHOE U a30THOE MUTAHUE PACTEHUM.

[ToMrMO >XMBOTO BelleCTBa U aTMOC(EPHI a30T UHOT1a HAKAIUIH-
BaeTcs B BepxHed yactu jutocdepsl. Tak, B Uniam Ha OpOTSHKEHUU
720 KM TSIHETCSI IIUPOKO U3BECTHBIN «CEIUTPSIHBIN» TOsAC. B HEM CO-
CpeaoToueHbl OrpoMHbIe 3amachl ceauTpbl (NaNQOj), KoHUEHTpalus
KOTOpO# B mouBax aocturaet 62%. O6pazoBaHue 3TOro mosica CBs3bI-
BaIOT C CUJIbHBIMU 3JIEKTPUYECKUMH 3apsiiaMu B aTMOoc(epe U ByJIKa-
HU3MOM, XapakTepHbiM s npuieratomux Anp (Ilepensman, Kacol-
MOB, 1999). IlyCThIHHBIM KJIMMaT Ha OCTPOBAaX, PAaCIOJIOKEHHBIX
BJIOJIb 3amagHoro nodepexps KOxHoN Amepuku, cnocoOCTBOBal Ha-
KOIUICHUIO OOJIBIINX MacC HUTPATOB B BUJIE T'yaHO, KOTOphIE 00paso-
BaJIMCh B pE3yJIbTATE Pa3JI0KECHUS TOMETa NTHULI.

[Ipu oTMUpaHUM OPraHUYECKOM MAcCChl YacTh €€ 3aXOPOHSETCS B
BUJIC 3QJICKEN YIVIEM U YTIIEBOJOPOIOB, & YACTh MOJABEPTacTCA MUKPO-
O0amu neHUTpoUKaIMKU, TpU KOTOpod B armochepy mnocrymaer No.
[IpuHiunuansHas cxeMa BHYTPUOMOCHEPHBIX MyTEH MUTpALMK a30Ta
n300pakeHa Ha puc. 9.4.

XapakTep U3MeHEHHMl KPYrOBOPOTOB a30Ta C TeYeHHEM Bpe-
MeHM. MOXHO TpeanonaraTh, 4YTO NPUHIUNHUAIBHAS CXEeMa Kak
OOJIBIIIOr0 KPYTOBOPOTA a30Ta, TaK U €ro BHyTPUOMOC(HEPHBIX KPyro-
BOPOTOB COXpaHsJIacCh B TEUEHUE BCEW re0JOTMYECKOM UCTOpUU OHO-
chepsl. TobKo, CKOpee BCETO, UCXOIs M3 OOIMMX COOOpaKeHUM, T€O-
XUMUYECKUH MyTh MOCTYIUICHUSI aTMOC(EpHOro aszoTa B IKUBOE
BEILIECTBO MOSABUIICS HECKOJBKO paHee OMOre0XMMHUUYECKOTO.
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Biausinue 4esoBeka. XO3SHUCTBEHHAS NECATEIBHOCTH YEJIOBEKA
BEJIET K YBEIWYCHUIO JOMOJIHUTEIBHOTO MOCTYIUIEHUS COEIMHEHUM
azota (B ocHoBHOM NO u NO,) B atmMmocdepy ¥ TOBEpXHOCTHBIE BOJIBI.
CIo)uock, Mo KpaHEW Mepe, TPU KaHajla TEXHOTE€HHBIX MOCTYILIE-
HUIi: BO-TIEPBBIX, CKUTAHUE OPTraHMYECKOTO TOIJIMBA, B TOM YHCIIE U B
JBUTATENISIX BHYTPEHHErO CrOpaHusi, KOTOPHIMU OOOPY/IOBaHBI aBTO-
MOOUJIN; BO-BTOPBIX, IIPU MPOU3BOJCTBE aMMHUAKa U a30THBIX yJ100pe-
HUU; B-TPETHUX, MPU MPUMEHEHUU a30THBIX yAOOpPEHUN. DTH JOMOJI-
HUTEJIBHBIC TOCTYIUIEHHS COEJWHEHWM a30Ta HapylmawT €ro
€CTECTBEHHbIC KPYTOBOPOTHI U SIBJISIIOTCSI OJJHUM W3 BHUJIOB 3arpsi3He-
Hust okpyxawomen cpenpl. «llo manweim FOHEII anTpomnorennas
smuccust NO, 3a nocneguaue S50 JIET €XEeroJHO YBEIUYMBACTCS HA 3 —
4% wn pocturna B 80-x rogax 75 — 80 MWIJIMOHOB TOHH. JTO MPUMEP-
HO TOJIOBHHA OT o6miero nmoctymieHuss N B ouochepy» (Ilepenbman,
KaceimoB, 1999, c. 613).
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OcrtanoBuMcsa Ha npumeHeHun ynoopenuit. B.M. brato (1985)
CUUTAET, 4TO 0€3 BMEIIATEIHCTBA YEJIOBEKA IPO30BBIC JOXKIN CIIOCOOHBI
oOecIeuuTh U a30THOE, U KanuiiHoe, U ¢hochopHOe, U KAJIBIIMEBOE MH-
TaHue pactenuil. Haymo 0onee BHUMATEIHHO MPUCMOTPETHCS K CYIIECT-
BYIOIIEMY TOHATHUIO MJ1000pooue no4ye. B 3TO NOHATHE CIEIyET BKIIA-
JIBIBATh HE TOJIBKO KOJMYECTBEHHbIE 3amackl (hocdopa, Kaaus Wind a30Ta
B OOMEHHOM KOMIUIEKCE MOYB, HO TJIABHOE, YUWUTHIBATH COOTHOIIICHUE
3TUX AJIEMEHTOB B MOYBE M B MOJIOYBEHHBIX TOPU30HTaX Ha JAHHOM
y4acTke JuTocdepbl. B eCTECTBEHHOM COCTOSIHMM JIFOOOM Y4acTOK IO-
KPBIT PACTUTEILHOCTHI0, COOTBETCTBYIOIIECH COOTHOIIICHUIO AJIEMEHTOB
MUHEPAJIBHOTO MUTAHUA CJArarollero ero npupogHoro komruiekca. He-
IUIOIOPOIHBIX 3€MeJIb He CYHIeCTBYeT BO0OIIe, eCTh TOJbKO PACTH-
TeJIbHbIE CO00IIEeCTBA, KOTOPbIe HEe COOTBETCTBYIOT CJI0KUBIIIEMYCSH
€CTECTBEHHOMY COOTHOIICHUIO 3JIEMEHTOB MUHEPAJIHLHOI0 MU TAHUS
HA JaHHOM yYyacTKe JJaHAma@THOH cpepbl.

[TouBa Bcerga miIOMOpOAHA JISI OJHUX BHJOB PACTEHUN, MAJIO
IJI0J0POHA JIJI APYTUX U COBEPIIEHHO HE ITUIO0POAHA JJIsl TPEThUX.
K npumepy, cocHa pacTeT Ha MeCYaHbIX MOYBAX, €b — Ha TIKEIBIX
TJIMHUCTBIX TouBax u T.4. [loatomy reorpadust pazMelnieHus pacTu-
TEILHOCTH U ONPEAEISAETCS, MPEKIE BCETO, MUHEPAIbHBIM U XHUMUYE-
CKHM COCTaBOM cyOcTpara. OHaKo 4YeJIOBEK HE BCEr/a yAOBJICTBOPEH
€CTECTBEHHBIM IUIOJOPOJIUEM MOYB U HAOOPOM MPOU3PACTAIOLICH Ha
HEel pacTUTeNbHOCTH. OH CTPEMUTCS CO3[1aTh HCKYCCTBEHHO OIITH-
MaJIbHBIC YCJIOBUS JIJIsl MOJTYYEHUS HAUBBICIINX YPOKAEB TEX KYIbTYD,
B KOTOPBIX OH 3aWHTEPECOBaH. J[Ji1 3TOr0 OH CTPEMUTCSA MOBBICUTH
IJI0JIOPOJIUE TOYB IMyTEM BHECEHUs YJI0OpeHuil. Y 100peHus ObIBalOT
OpraHMYeCKHe U MUHEpalibHble. BHeCEHHE OpraHM4ecKuX yJa00peHui
— 3TO BO3BpAT TOT0, YTO OBLIO OTTOPTHYTO. DTOT APEBHEUIIIHI CITOCOO
MOBBIICHHS WM COXPAHEHUS ITUIOAOPOAUS 3€MEb HE HAPYIIAET CJIO-
YKUBIIIMXCSl €CTECTBEHHBIX KPYTOBOPOTOB. B OCHOBE €ro — cTpeMiieHHE
coXpaHuTh Ipupoay. B Poccum 3TOT cmoco® cTajg IMpUMEHSTHCS C
XVIBeka, a B XVIII Beke BeIMKHN OTEUYECTBEHHBIM arpoOHOM
A.T. bosiotoB BbiBen (HOpMyJy: Ha OAHY JECIATHUHY MAIIHU JIOKHO
OBITH
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HE MeHee 2 KOpPOB, HaBO3 OT KOTOPBIX MAET HAa yJAOOpEHHE MalllHH.
COOTBETCTBEHHO TMOTOJIOBBIO CKOTA JOJKEH OBITh U pa3Mep JYyroB H
NacTOMUIII JIJI UX MPOKOpMA.

«BHeceHre e MUHEPAIbHBIX YJIOOpPEHUN — BMEIIATEIHCTBO B
CJIOKMBIIKECS B MPUPOJIE€ BHYTPEHHUE MHOTOBEKOBBIE CBs3U. [Ipume-
HEHUE Pa3JIMYHBIX BHUJIOB HCKYCCTBEHHBIX YJIOOPEHHIl MOXET OBIThH
OMpaBJaHO TOJBKO B TOM CJIydae, €ClId MX MUTATEJIbHbIC BEIIECTBA
CTPOro COTAHCUPOBAHBI C JKM3HEHHBIMHU MOTPEOHOCTSMH PACTEHU, C
OCOOCHHOCTSIMM UX BETETAIMOHHOIO MEpUOAa Pa3BUTHUSI, C MOJIOXKHU-
TEIbHBIM JICUCTBUEM M MOCJICAYIONIMM BJIUSHUEM BBIPAIIMBAEMOM
MPOIYKIIMU Ha OpraHu3M notpeodureneit. Hapyienue 3Toit 1ienecoo0-
Pa3HOCTH MPUBOJUT K HEOOPATUMOMY MPOLIECCY pa3pyIICHUs MPUPO-
nbl. Tak, TOCTOSSHHO BHOCHUMBIEC B TOYBY JIETKOPACTBOPUMBIE MHHE-
pajbHbIE YIOOpEHUSs, B TOM YUCIe a30THbBIE, (PocPOpHbIE U KATUMHBIE,
JIETKO BBIMBIBAIOTCS MOBEPXHOCTHBIMU BOJAAMU M MUTPUPYIOT B BHUJIC
SIIOBUTBIX JJIs1 ")KUBOTHOTO MUPa COECJIMHEHUMN B OMKANUIIINE BOJOEMBI
U BOJOTOKH, 3apaxkas TE€M CaMbIX OKpyxkatoiiyro cpeny» (braros,
1985, c. 77). Ilepeno3upoBka a30THBIX YJ0OpEHUN BEAET K HAKOILIE-
HUIO HUTPUTOB U HUTPATOB B BBIPAIIEHHOW MpOAYKIUH. Takas mpo-
IYKIHSI OTPUIIATEIBHO CKa3bIBAETCS HA 3JI0POBBE TEX, KTO €€ MOTpeO-
JSIET.

Kpyzoeopom ¢hochopa

dochop UCKITIOUUTEIBHO BaXKHBIM OMO3JIEMEHT, OH OTHOCUTCS K
YUCIIYy CO3HATEJIEM NMEPBUYHOM, JTOKJIECTOYHOM >KWU3HH, HENIPEMEHHBIN
y4acTHUK co3anus 6enkoBbix motiekyn (JJHK, PHK).

Oco0ennoctu. [lepas 0COOCHHOCTH B €r0 MEPEMEHHOM BaJICHT-
HocTU: Qochop ObiBaeT 3- u S-BajieHTHBIA. B 3eMHOI KOpe mpeobiia-
JAI0T HEOPTraHUYECKUE COCIMHEHUS S-BajieHTHOTO dochopa. Bece onn
TPYJHO PACTBOPUMBI B BOJI, UTO OTPAHWYUBAET UX BOJHYIO MHUIpa-
nuto. [ToaTomy, HECMOTps Ha TO, YTO KJIapk gocdopa B 3eMHON KOpe
JIOCTaTOYHO BBICOK — 9,3'102%., HaOJIF01aeTCsl MMOCTOSTHHBIN JACUITUAT
dbochopa B mouBax u MOBEPXHOCTHOM CJIO€ OKEaHWYECKUX Boa. M3-3a
3TON cBOel 0coOeHHOCTU (HOCGOp YacTO BHICTYIIAET B KAYECTBE JIM-
MUTHpPYIOIIEro (pakTopa pa3BUTHUS Ha3eMHOW W BOJAHOW PaCTUTEIBHO-
ctu. Tam ke, rae HaOmomaeTcs Oodbioe coaepxkanue docdopa B
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MoYBax, HarpuMmep, Haa HocHOpUTOBEIMUA MECTOPOKICHUSIMH, PA3BU-
BaeTCs MBIITHAS PAaCTUTEIbHOCTE. BTOpas ocodbernHocTs — hocdop oT-
HOCHUTCSI K TEM HEMHOT'MM 3JIEMEHTaM, B MUTPAllUd KOTOPBIX >KHUBOE
BEIIIECTBO UTPAET BEAYIILYIO pOjb. IHBIMHU CIOBaMH, STOMY AJIEMEHTY
CBOMCTBEHHA NMPEUMYIIIECTBEHHO OMOTEHHAST MUTPAITHSI.

IIymu mocrymiienusi pocdopa B Onochepy n u3baTus us Hee. B
ounochepy gocdop nmocrynaer B COCTaBE U3BEP>KEHHBIX TOPHBIX MOPOJI,
KOTOpBIE colepkaT Takue MuHepaibl, Kak (ropamatut (Cas[HI4)5F),
xsiopanatut (Cas[HJ4];Cl) u runpoxcunanatut (Cas[HJ4]30H). U3bsitue
dhocdopa u3 6rocdepbl MPOUCXOAUT TP MUHEPATU3AIIUUA B OCATOYHBIX
TOPHBIX MOPOAAX OTMEPIIEM OPraHUYECKOW MACChI, C IMOCIEAYOLIAM
MIEPEMEIIIEHUEM ITHX TOPOJI HUCXOSAIIUMH TEKTOHHYSCKUMHM JIBHKE-
HUSMH B Heqpa 3emutd (puc. 9.5).

IIyrn murpamum dochopa B O6mochepe. BayrpubuochepHbie
nyTH Murpamuu ¢pochopa HaUMHAIOTCS B 30HE rurepreHesza. MeHHo
B HEW a30THAasl KUCJIOTa, BBIMABIIAS BMECTE C TPO3OBBIMH JIOXKISIMHU,
NEPEBOAUT TPYIAHOPACTBOPUMBIE MHUHEpAIbl anaTUTOBOM TPYMIbI B
JIETKOPACTBOPUMBIE coeuHeHusl Ppocdopa. ITU JErKo pacTBOPUMBIE
COCIMHEHUS MOIAIal0T B OCHOBHOM B PaCTUTEILHOCTD, CITyKa el Mu-
HEpaJbHBIM NTUTaHueM (cM. BhIe). [lanee mo numieBbM 1ensm ¢oc-
(dbop MpoXoUT MO Beei TpohUUECKON MupamMuie.

Ha nyTu BbhIHOCA JErKOpPacCTBOPUMBIX coequHeHui Qocdopa u3
30HbI TUIIEPreHe3a BCTPEUAIOTCS Pa3IMYHOTO POJia T'€OXUMUYECKHE
Oapbepbl, HA KOTOPBIX OHM BHOBB IPEBPAIAIOTCS B TPYIHOPACTBOPH-
Mble coenuHeHus. [103ToMy B MPECHBIX U MOPCKHX BOJAaX COJIEpKa-
Hue docdopa Ha HECKOJIBKO MOPSAKOB HIKE, 4yeM B jutocdepe. Ilo
nanubiM A.I1. Bunorpanosa (1967), konuentpanusi P B BojHOM cpene
okono 6°10°%. McrounnkoM docdopa B MOPCKOH BOAE SBISIOTCS
PO,>, CHECEHHBIE C oepera, P-opranndeckue coeTMHEHUS U PO,>" 06-
pa30BaBIIMECS B pPe3ysbTaTe OKHCICHHUS OPraHWYECKOro BeEIIeCTBa

(Bunorpanos, 1967). C cyiiu B MOpsl €KETOJIHO MOCTYMAET IPUMEPHO
3-10"°r pocdopa,
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npudyemM 83% mocTymaeT B BHJE OOJOMKOB M B3BecH, W Jullb 17%
npeAcTaBieHO pacTBopuMbiMU coequHeHusimu (Ilepenbman, Kackhl-
MOB, 1999).

[TosTtoMy ¢docdopy cBOMCTBEHHA JHIL OHMOTEHHAs (Gopma MH-
rpaiyu, KOTOpasi OCYLIECTBIAECTCS NTUIIAMH, pblOaMu, a TakXe U Iie-
JBIM PSIZIOM JIPYTHX CYXOMYTHBIX U MOPCKHX JKMBOTHBIX. MecTamu B
ounocdepe oOpasyroTcsi OnorenHnle KoHieHTpauu docdopa. [pume-
POM MOTYT CIIy)HUTb OCTPOBa BJOJb 3aMaJHOro noodepexns HOxHOU
AMepuKH, T/Ie ITHYUN TTOMET MpeBpaiaeTcs B ryaHo (cM. BeIe). B
MECTax CKOIUICHHUH OTMEpIINX OCTATKOB OPraHU3MOB MOTYT 00pa3o-
BbIBaThCs 3aiexku GocoputoB. Takumu GhocPOpUTOHOCHBIMH CIIOS-
MU MOTYT OBITh IIJIACThI, OOOTAIIEHHBIE PAKOBUHAMH HEKOTOPBIX PO-
0B MoJuTIOCKOB. B SIpocnaBckoit obnactu Takue GpochopUTOHOCHbBIE
CJIOM BBIXOJST BOIM3H moc. ['1e6oBo PriOMHCKOTO paiioHa.

Xapakrep M3MEHEHHIl KPYroBoporoB ¢ocpopa ¢ TeyeHHeM
BpeMeHM. B ocymiecTBieHun BHYTpHOMOC(HEPHBIX KPYyTOBOPOTOB
docdopa pemiaroniee 3HAYCHUE UMEET KUBOE BEIIECTBO. DTU KPYTro-
BOPOTHI HAaM U3BECTHBI C pUPEHCKOTO TTeproa.

Biusinue 4desnoBeka. XO035MCTBEHHAs JIEATEIBLHOCTh IPUBEIIA K
CYILIECTBEHHBIM HapYyIICHUSIM BHYTPUOUOCHEPHBIX KPYyrOBOPOTOB
dbocdopa. ['maBHOE BIMSHHUE 3aKJIFOYAETCS B TOM, YTO IITUPOKOE IIPH-
MeHeHHne (PocPopHBIX yI0OpEeHU U BHICOKOE COJIEpKAHUE ITOTO dJie-
MEHTa B KaHAJIU3AIMOHHBIX CTOKaX MPHUBEJIO K 3HAYUTEIHLHOMY IIO-
BBIIICHUIO cojaep:kaHus docdopa B BOJHOU cpeae. B pesynbraTe BO
MHOTHX BOJIO€Max HaOIrojaeTcs OypHBIA POCT CHHE-3€JEHBIX BOJIO-
pOCIIei, KOTOPBIN MPUBOJIUT K ABTPOGHUKAIIMNA BOJIOEMOB (CHIKACTCS
B BOJHOM cpefie CoJiepKaHue KHUCIOPOJa, B Pe3yibTaTe MPOUCXOISIT
3aMophbl pbIObI U T.11.). B I'epmanuu 54% o3ep, a B CIIA gaxe 70%
npeTepnenu 3BTpodukanuo. Kpome Toro, npu ucnoyib3oBaHuu Goc-
(GhOpUTOB B Ka4yeCTBE yJA00pEeHUI HAOII0IaeTCs 3arpsi3HEHUE CeJIbCKO-
XO3SMCTBEHHBIX YTOJIUN PSAIOM TSHKENBIX (MBIIbSK, KAAMUANA U T. 1I.) U
pPaMOAaKTUBHBIX DJJIEMEHTOB CEMEHCTBAa ypaHa, COJACpPKAIIUXCA B
dhochoputax.

Htak, BCce pacCMOTPEHHbIE KPYTOBOPOTHI MPEACTABISIOT COOOM
CJIOKHOE COYETaHHE MPOIIECCOB B OCHOBHOM JIBYX THIIOB: OOJIBIIIOTO
KpyroBOpoTa, COBEpIIAIOIIErocss MEeXay Ouocepoil U Heapamu Ha-
el TUIaHeThI, W psiia BHYTpUOHOCPEPHBIX KpyroBopoToB. B 060b-
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IIMX KPYrOBOPOTaX CYIIECTBEHHYIO POJIb MUTPAIOT JIMTOTEHE3, Marma-
TUYECKHE U MeTaMop(HUUecKre MPOIECChl, AYIINE B MAHTUU U 3E€M-
HOU kKope. IMEHHO OHU SABJISIFOTCS UCTOUYHHUKOM OOJIBIIMHCTBA XUMHU-
YECKUX DJIEMEHTOB, YYACTBYIOIIMX B  OHOTCOXMMHUYECKHX U
OHoJIOTHYECKUX Tporeccax. BHyTpuOuochepHbie KpyroBOpOThl UIYT
KaK C y4yacTHUeM, TaKk U 0e3 ydacTHusi >KMBOTO BEIlleCTBa, HO BCE OHU
CKOOPJMHHUPOBAHBI HE TOJBKO MEXTYy COOOH, HO M C IMapaMeTpaMu
OOJBIIIOTO KPYroBOPOTa, MPUYEM B ATOM KOOPJIUHAIMHU BEIyIIYIO
pOJIb UTpaET KUBOE BellecTBO. Hambosee CIIOXKHBIE KPYTrOBOPOTHI
MPUCYIIH KUCIOPOAY W yriaepoay. Jis HUX XapaKTepHO Halu4yue He-
CKOJIBKMX MYyTE€W MOCTYIUICHHS, TPEoOpa3oBaHUs U U3BATHUA, UYTO MO-
BBIIIIAET YCTOMYUBOCTH KPYroBopoToB. KpyroBopotsl azora u docdo-
pa yCTpOEHBI TPOIIIE.

XapakTep KpyroBOpoOTOB B T'€OJIOTHYECKOW HCTOpUM Ouochepsl
HE OCTaBajICs MOCTOSHHBIM. OH HEOTHOKPATHO MEHSJICS IO/ BO3JCH-
CTBHEM KaK BHEIIIHUX, TaK ¥ BHYTPEHHHUX BO3JICUCTBUI Ha Onocdepy.
Bo3Mo)kHBIE CMOCOOBI camMOOpraHU3allud OMOTEOXUMUYECKUX MPO-
IIECCOB CTaJId BBIACHATHLCS JIUIIL B MOCICAHUE TOIBI (CM. HIKE). XO-
3MCTBEHHAs ACATEIBHOCTh K Hauvally XXI Beka mpuoOpena Takou
pa3max, 4TO cTaja CyIIECTBEHHO BO3JCHCTBOBATH HAa CJIOKHUBIIUECS
PUPOJIHBIE KPYTOBOPOTHI. Takoe BMeNaTeI-CTBO YeIOBEeKa B €CTECT-
BEHHBINA X0]1 pa3BUTHUs OMoCchephl HEPEIKO MPUBOIUT K IIETIOMY PSIY
HETaTUBHBIX MOCIECTBUI, KOTOPhIE BO3MOXHO ObLIIO OBl MpenoTBpa-
TUTb, €CJIU OBl MBI CTPEMIUIMCH BIIMCHIBATh TEXHOT'CHHBIC KPYTOBOPO-
THI B CJIOKUBIIIHECS OMOC(EpHEBIE.

Cnoco0bl caMOOPraHu3anuy reOXMMUYECKHX
KPYTrOBOPOTOB

B pa6ote A.A. bapen6ayma (2000) BBIACHSIOTCS CLIOCOOBI camo-
OpraHu3aluu rio0aibHBIX M€OXUMHUYECKHX KPYroBOpOTOB. B cBomx
UCCIIEIOBAHUSIX OH MCXOJWJI U3 TOTO, YTO MPU aKTUBHOM MOCTYTLIIE-
HUU yTJepoja U3 KOCMOCa €ro U3JIMIIKUA JOJKHBI BBIBOJUTHCS U3 KPY-
roBOpoTa U (PMKCUPOBATHCA B HEKHUX «pe3epByapax». B kauecTse «pe-
3epBYapoB» OH paccMaTpuBal TakKue IMOACHCTEMbl OHOC(epsl, Kak
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atMoc(epa, MUPOBOI OKeaH, MOPOJAbl 36MHOM KOPBI, @ TAKKE KUBOE
BEIIECTBO, IOYBEHHBIN CIIOW W TOPOJbI BEPXHEW MAHTUU 3E€MIIH.
['eoxuMHueckoe paBHOBECHUE JIJIsI BCEX «PE3epBYapoB» OyIET BbI-
MOJIHATHCS MpH YCJIOBUHU N; /T; = C = const, re n; — KOJMYECTBO MOJI-
BIDKHOTO YTJiepojia BO BcexX ero ¢opmax, HaXOJAIIEerocs B JaHHOMN
nojcucrteme — (pe3epByape), a T; — CpeJHee BpeMs NpeObIBaHUS yIJie-
poza, ONMpeAesIonee CKOPOCTh 0OMEHA Yriepoia JaHHOW CHUCTEMBI
CO BCEMH JIpYTHUMH pE3epByapaMH CUCTEMBbI (T; — TEOPETUUYECKH pac-
cuuThiBaemas BeauuuHa). [IpoBeass COOTBETCTBYIOIIME PaCUEThl IS
yIJiepoJia, KUciaopoja u Boasl, A.A. bapeHOaym moiayduii pe3ysibTaThl,
npuBeACHHBIE B Ta0d. 9.6. JlaHHBIC 3TOM TaOIUIIBI «HATJISIAHO JEMOH-
CTPUPYIOT, UTO B MpelesiaXx TOYHOCTH pacueTra KPpyroBOPOTHI BOJbI,
KHUCJIOPOJIa U YTJIEKUCIIOTHI XapaKTEPU3YIOTCS MPAKTUYECKU OJTHOM U
TO} K€ KOHCTAHTOH reoxummdeckoro pasHoBecus C = 2,7 x 10"
r/ron. TakuM 00pa3zoM, Mbl UMEEM JIEI0 HE C OTACIbHBIMU KPYTOBO-
pOTaMHu 3TUX BELIECTB, a, Kak nojaran B.W. BepHaackuii, ¢ ux Kpyro-
BOPOTOM B TIpejiesiaX €IUHON TeoXuMUuYecKkor cuctembl. OO0Bneau-
HSAIOIIMM Ha4YaJOM TaKOW CHCTEMbI, OYEBUJIHO, BBICTYMAET KUBOE
BEIIIECTBO, KOTOPOE, BXOJI OOIIMM COCTaBHBIM 3JIEMEHTOM B KpPYyro-
BOPOT BOJbBI, YTJIEKHUCIOTHI M KHUCIOPOJa, MPUBOAUT HX CKOPOCTH

IUPKYJISAIAA B T€OXMMHUYECKOE PAaBHOBECHE C KPYTOBOPOTOM BOJBD»
(bapenbaywm, 2000, c. 281).

Tabnuia 9.6

Koncmanmul kpyzosopoma

08yoKucu yznepooa, Kuciopooa u 600bl
(u3 pabotel A.A. bapen6ayma, 2000)

I'eoxumuyeckast KOH-
Tun kpyrosopora CTaHTAa KPyroBopora
(x10"" r/rox)
buocdepnsiit kpyrosopot CO, 2,56
[{upkynsmus atMochEpHOTo KUCI0pOJa 2,75
['eosnornueckuii  KpyroBopor Box Muposoro 2,64
OKeaHa
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[IpoaHanu3upoBaB CKOPOCTh HAKOILJICHUS] OMOTEHHOTO yTJiepoja
U TOBEJICHHE «MAJIONOJBMXHOTO»  Yriepoaa, IOJ KOTOPbIM
A.A. bapenbaym moHUMaJI Yrjiaepoja KapOOHATHBIX MOPOJ M OMOTCH-
HBIW YIJIEPOJ, 3aIll€YaTaHHbIM B OCAJOYHBIX IIOPOJIAX, OH CAEIall BaXK-
HBIM BBIBOJI, YTO B MPOIIECCE CAMOOPraHU3ALNN IT'€OXUMHUYECKUX KPY-
TOBOPOTOB, BEPOSITHO, HCHOJB3yeTCcsl JBa crmocoba. IlepBarif
3aKJIIOYAETCAd B OBICTPOM, CKAaYKOOOpPa3HOM HU3MEHEHUU BEJIMYMHBI
KOHCTaHThl T€OXMMHUYECKOIO PABHOBECHUS CHUCTEMBbI B pE3yJIbTare
CWJIBHOTO BO3JICHMCTBUS. MeHee CHIIbHBIE BO3JCUCTBUS YCTPAHSIOTCS
CUCTEMOU MyTeM U3MEHEHUSI B OMOCPEPHOM ITUKIIE COOTHOIIEHUS KO-
JUYECTBa KMBOT0 BEIleCTBA U Heopranudeckoro yrieponaa (bapenba-
yM, 2000, c. 286). [IpuunHy CHIIBHOTO BO3JICUCTBUSI, KOTOpas MpHBeEIa
K CKauyKOoOOpa3HOMY M3MEHEHHUIO F€OXMMUYECKOM KOHCTAHTHI CHUCTE-
MbI A.A. bapenbaym (2000) Buaut B cieayromieM. Ha pyOexe npen-
MOCJICIHETO U TMOCTEIHEro rajJlakTUH4ecKoro roja (B Hayajae Me30304,
150 muH. neT ToMy Haszaj) MPOM30IILIa «OBICTpasi MEPECTpOKa BCeH
r100AJIBHON LIUPKYJISILMKU BEMIECTBA HA 3eMJIE, KOTOpasi COMPOBOXKIA-
JaCh U3MEHEHHEM CKOPOCTHM OCHOBHBIX T'€OXHMMHUYECKHUX IPOLECCOB.
[Tox Bo3aelicTBUEM ["aJlakTUKKM cHCTeMa Kak Obl CKAUKOM Iepelia u3
OJIHOTO COCTOSIHUSI PABHOBECHUSI B MHOE, C IPYTUMHU 3HAYEHUSIMU KOH-
cTaHTh» (C. 288 — 289).

JlanbHEHIINe UCCIeA0BaHUs MOKaXyT, nMpaB J1u A.A. bapenbaym
(2000), cBsa3bIBasg MPUYUHY CHJIBHOTO BO3JEHUCTBHUS Ha Onocdepy co
CMEHOM CE30HOB TAIAKTUYECKOI0 rojia, WA €€ HaJ0 UCKATh B YEM-TO
apyroM. OHO HECOMHEHHO, B T€OXMMUUYECKUX KPYTrOBOpPOTax TJIaB-
HYIO POJIb UTPaeT XUBOE BeriecTBO. OHO eCTh TO 00bENUHSIONIEE Ha-
4aj10, KOTOpPOE MPHUBOJUT B TC€OXMMHUYECKOE PABHOBECHE CKOPOCTH
HUPKYJISIIIUU OTJICJIbHBIX 3JIEMEHTOB C KPYTOBOPOTOM BOJibl. BaXKHBI U
JIBA MEXaHU3Ma, YCTAHOBJIEHHBIE UM B CAMOOPTraHU3AI[M1 T€OXUMUYE-
CKMX KPYTrOBOPOTOB, KOTOPBIE BKJIFOUAIOTCA JJIsi COXPAHEHUs YCTOM-
YUBOCTH MpU HapylieHuu paBHoBecus. [IepBbIii — 3TO ckaukooOpas-
HO€ M3MEHEHHME T'€OXMMHYECKOW KOHCTAHTHL. BTOpoWl — u3MEHEHUE
COOTHOIIICHUN MEXJy OMOTEHHBIM U aOMOTEHHBIM KpPyroBOpPOTaMu
yriepojaa B ouocdepe. Ckopee Bcero, nepBblii MEXaHU3M IOPOXKIACT
ATANHOCTh B Pa3BUTHU OMOJOTHMUYECKUX CUCTEM, a BTOPON MOAJICPKU-
BAaCT PaBHOBECHE CUCTEMBI B TCUCHHE JTalla.
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Ntak, npuBeACHHBIN BBIIIE MaTEepUall MOKA3bIBAET, YTO PETYJIsi-
TOpHas (QPYHKIUS )KUBOTO BEIECTBA B YUCHUU O OMocdepe 3aHMMaeT
KJIFOUEBOE MECTO, TOCKOJIbKY UMEHHO OHa O00ECIIEYMBAET YCTOMYMBOE
(YHKIIMOHUPOBAHUE U Pa3BUTHE Bceil Omocdepsl, MpUHAMICKAIICH K
HEJIMHEMHBIM HEPABHOBECHBIM cucTeMaM. [loka yaanoch HAMETUTH
JUIIH OOIIYIO CXEMY TOTO, KaK >KMBOE BEILIECTBO BBHIMIOJIHSIET 3Ty BaXK-
Helmy (QyHkuuto. [IpeAcToOuT MposSCHUTH €lle OYeHb MHOTHE BO-
pOChl. B 4acTHOCTH 10 CHX MOp Majo BHUMAaHUS yAEISIOCH U3yde-
HUIO TPSIMBIX M OOpPATHBIX CBSI3€M, BO3HUKAIONIUX TPHU BBITOJTHEHUU
J)KUBBIM BEIIIECTBOM CBOEH PEryJsiTopHON (yHKUIUH. BeposTtHO, K
IPSIMBIM CBA3SIM CJIEAYET OTHECTH T€, B pe3yJIbTaTe KOTOPHIX (HOpMHU-
pyetcs Tpodudeckas nupamuga 6uocdepbl U MPOUCXOIUT IBOJIIOIHUS
KUBBIX cyiiecTB. OOpaTHbIe CBsI3U U3ydeHBI xyxe. [lo-Buaumomy, B
KaueCTBE HayaJlbHOTO 3BEHA JPEBHEHMIIETr0 THIAa OOpaTHBIX CBs3EH
CIeAyeT pacCMaTpUBaTh T€ U3MEHEHUSI, KOTOPBIE MIPETEPIICBAIOT €CTe-
CTBEHHbIE Tena Ouocdephl Moja BO3JIECUCTBUEM KU3HEICITEIHLHOCTU
KUBBIX CYIIECTB (M3MEHEHHE Ta30BOr0 COCTaBa aTMOC(hEpbl, XUMHUYE-
CKOI'0 COCTaBa MOPCKOHM BOJBI M JPYTHX XAPAKTEPUCTUK Cpeabl 0OU-
Tanus). Korjma 3Tm OMoreoXxuMuyeckrne M3MEHEHHs JOCTUTAOT HEKO-
TOPOW KPUTHUYECKOM BEJIMYHHBI, TO COXPAHCHHUE PABHOBECHUS B
ouocdepe gocTUraeTcs Ju00 U3MEHEHHUEM COOTHOIIEHUSI MEX Ty OHo-
T€HHBIM 1 a0MOT€HHBIM KPYroBOpOTaMu yriepoja B Ouocdepe, 1100
CKauKOOOpa3HbIM U3MEHEHUEM KOHCTAHThl F€OXMMHUYECKUX KPYTrOBO-
POTOB, O KOTOPBIX TOBOPUJIOCH BhINIE. B 000MX ciydasix MPOUCXOAUT
U3MEHEHUE YCJIOBUM CyllecTBOBaHMs. Te, KTO OKa3ajcsi HE MPUCHO-
COOJICHHBIM K HOBBIM YCJIOBHUSIM, BBIMHPAIOT, a Ouocdepa, ¢ coxpa-
HUBIIEHCA YacCThIO JKMBBIX CYIIECTB, MPOJOJIKAJIa YCTOMYMBO pa3BU-
BaThCAd B HOBBIX YCJOBHUSIX. B reosiornueckoil jietonucu Ouocdepsl
buKcupyercs psal «BEIUKUX BBIMUPAHHUU BUAOB». OOBIYHO MPUUUHY
ATUX SBJICHUM CBSI3BIBAIOT C TEMH WM WHBIMU BHEUIHUMHU BO3JCUCT-
BUsIMU. [lanmbHelue ucclienoBaHus, BO3MOXKHO, MOKaXyT, 4TO «BE-
JMKUE BBIMUPAHUS BUIOB» O0YCIOBJIEHBI BHYTPEHHUMH NMPUYHHAMU,
SIBJISIICH KOHEUHBIM 3BEHOM OOpaTHBIX CBS3EH.
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Cemunap 9

Bonpocwt ona oocysyicoenusn

1. Ilpoananu3upyiite OMOTE€HHYIO KJIaCCU(PUKAIIUIO XUMHUYECKHUX
sanemeHntoB 1o B.W. bratoBy (1999) u ocHOBHbIE MOMEHTHI B HBOJIIO-
IIUY KUBBIX OPTaHU3MOB.

CamocTosiTeqbHas padoTa B rpynnax mno 4 — 5 yejaoBexk

[ToarotoBka NPUHIUMIIAAIBHBIX CXEM, C BBIJICICHUEM Y3IIOBBIX
MOMEHTOB, MO0 MaTepuajgaM pasjaeia 9 u BCEero MpeAlIeCTBYIOIIETO
Marepuasia. BeiienuTs HauOosee CIOXKHBIE, CIIOPHbIC, HEOJHO3HAY-
HbIE BOIIPOCHI B KPYTOBOPOTAaX OTHEJIBHBIX 3JIEMEHTOB M BOJIbI, TOKA-
3aTh CBSI3aHHOCTh U B3aMMO3aBHCHUMOCTb KPYTOBOPOTOB, CIIOCOOBI MX
caMoopranuzainuu. Ha npencraBieHne Kaxaoro KpyroBopora He 0o-
aee 10 munyT. OOCyXKIeHHE, BOIIPOCHI Ay IUTOPHH.

Jluteparypa

bapenbaym A.A., 2000; braros B.M., 1985, 1999; Bepnanu-
ckuit B.1., 196006, 1980; I'aBpunenko E.C., Hepnromasiy B.®., 1971;
[Tepensman A.H., Kaceimo H.C., 1999; llunynos @.41., 1980.
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10. OcHOBHBIE 3Tanbl
pa3BuTHUsa 0Mocdepnl

llossnsemcs 6 HEKOMOPOM CMbLCIE BbICULULL

mun 0emepMuHU3IMa — 0emepMuHuU3M

¢ MUHUMATILHOU HEOOHO3ZHAYHOCIbIO 0YOyule2o,

U C BO3MONCHOCMBIO 8bIX00A HA dcenaemoe byoyujee.
Imo — 0emepMUuHU3M, KOMOPbliL

ycuaueaem poib 4eioseKd.
E.H. Knuaszes, C.I1. Kypoomos

Hctopust 3apokaeHus U pa3BUTHA OMOC(ephl OTHOCUTCS K YUCITY
dbyHIaMEHTaIbHBIX MEKIUCIUIUIMHAPHBIX TTpobeM. [ ee pemeHus
HEO0OXO0JMMO BCECTOPOHHEE MCCIICIOBAHUE M 3HAHUE T'€OJIOTMYECKOMN
neronucu. bonee 200 net 3TUM 3aHUManuch reojoru. Mx tpyaamu
co3/laHa UCTOpUYECKasi Te0JIOTHs, B KOTOPO BO BPEMEHHOU TOCIIEI0-
BaTEJIbHOCTU CUCTEMATU3UPOBAH OTPOMHBIN (DaKTUUECKUN MaTepual,
XapaKTEePU3YIOMINI MPOSBICHUS BCEX OCHOBHBIX OMOCHEPHBIX MPO-
1eccoB B TeueHue 4 mupa. jer. Hambosee m3ydeH mepuojl, OXBaThl-
BAIOMIMI TMOCHCAHUN MWIIHApA JIET (O HEM COXPAaHWIOCH OOJbIIe
cBueTeNnbCTB). B mocnennue 20 — 25 JeT K McClieI0BaHUSIM T'€0JI0TOB
MOJKIIIOYMIUCh MUKPOOUOJOTH. DTO MO3BOJIUAIIO CTEPETh MHOTHE Oe-
Jbple TsATHA B paHHed uctopuu Ouochepsl. Ho, HecMoTpsa Ha gocTHT-
HYTBIE YCIIEXHU, UCTOPHUS Pa3BUTHS OMOC(ephl B TOJTHOM 00BEME €Ille
HE BBISICHEHA, XOTS MHOT'O€ U3BECTHO, @ HEKOTOPHIE CTOPOHBI N3YUEHBI
BeChMa JICTAIBHO.

Hctopusi cTaHOBJIEHUSA U Pa3BUTHS OMoOc(ephl pacCMOTpPEHa I10
KpynHbIM 3TanmaM. OHM ObUIM yCTaHOBJICHBI MPH HAHECEHWM Ha TeO-
XPOHOJIOTUYECKYIO IIKATy pyOexel, KOTOphIe, 0 MHEHUIO OOJIBIINH-
CTBa HCclieoBaTeNeld, OTPaKaOT MEePEIOMHBIC MOMEHTBI B Pa3BUTHH
ouocdeps! (puc. 10.1). HekoTtopsle nccnenosarenu (3aBap3ut, 1999,
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As (Ky)

A, (Prt3)

npoLuecc camoopraHmsaumnm

A,
npoLuecc opraHm3aumm

Puc. 10.1. lIpunyunuanvnasa cxema
IMANHOCMU PA36UMUA OUOCepbl

A1 — HOSIBJIEHUE TPOKAPHUOT,

A, — HayaJo pacuBeTa 3yKapuor,

Aj; — BO3BHUKHOBEHHUE y 3YKApUOT KaJbleBOM (YyHKIINH,

A4 — 00pa3oBaHuEe 030HOBOI'O IKpPaHa, BBIXOJ] )KUBBIX OPraHU3MOB Ha CYIILY,
co3zlanre uMu JanamadTHON chepsl,

As — KOpEeHHOE MpeoOpa3oBaHUE KPYrOBOPOTOB XMMHUUECKUX DJIEMEHTOB U
WX COCIMHEHMH 32 CUET U3MEHEHUS T€OXUMHYECKUX KOHCTAHT, MOSBJICHUE MJIe-
KOIUTAIOMIUX U TTOKPBHITOCEMSHHBIX,

R — coBpeMEHHOCTPh M MPUCYIITNH e repexo ornocdepsl B Hoochepy.

Jnuna otpe3koB A; — Ay, A; — Az, Az — Ay, Ay — As, As — R nponopuuo-
HaJbHA JIOTapu(PMy JUTUTEIIEHOCTH dTara.
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Moucees, 1999) paccMaTpuBaroT 3T IIepeIOMHBIE MOMEHTBI KaK TOY-
ku Oudypkanuu. [Ipu onucaHuu MOCTYyHaTEIbLHOTO Pa3BUTHUSA OUO-
chepbl OCHOBHOE BHMUMaHUE YAEJICHO cienyromumM Borpocam. 1. Ko-
rJa M KaK BO3HMKIM €CTECTBEHHBbIE Tejla Omocdepnl IiodaibHOU
pasmepHocTH (aTMocepa, okean, JanamadTHas chepa U 3eMHas KO-
pa). 2. Korna u kak 00pa3oBajiuch IIaHETApHbIE HEPOBHOCTU 3€MHOM
MOBEPXHOCTH B BHUJI€ KOHTMHEHTOB U OKEAHUYECKUX BIAJUH. ITO
BOXHO MMOTOMY, YTO TJIOOQIBHBIM pesibed OIpeessieT, B KOHEYHOM
CUeTe, PACHOJIOKEHUE CYILIU U MOPS, & TAKKE XapaKTep MOPCKUX Oac-
CEMHOB (MEJIKOBOJIHBIX WJIA TIyOOKOBOJHBIX). JTO B CBOIO OYEpE/b
BIIMSJIO Ha X0J MHOrux Ouocdepnsix mporecco. 3. Kak u B kakoi
MOCJIEIOBATEIBHOCTH 1IJI0 (POPMHUPOBAHUE TOTOKOB 3HEPTrUU B OUO-
chepe, a TakKe reOXMMUUYECKOE MPeoOpa30BaHUE €CTECTBEHHBIX TEll
onocdepsl I00ATLHON Pa3MEPHOCTH U KaKyH POJIb B 3TOM HUTPaJIo
’KMBOE BEIIECTBO. DTOT MOAXO0J] OTIIMYACTCS OT MPUHATOrO B UCTOPH-
YECKOM TE€OJIOTHHM, TEM YTO BHUMAHHE OOpAIAETCS HE HA BEJIMKOE
pa3HoOoOpa3ue KUBBIX OPTaHU3MOB, OCTATKU KOTOPBIX COXPAHUIUCH B
re0JIOTMYECKOM JIETOMMCH, a Ha T€ HOBOOOpPAa30BaHUsI CPEU HUX, UTO,
B KOHEYHOM CUeTe, MPUBOJUIN K MEPECTPONKE BCEMl CHUCTEMBI OHMO-
cdepsl.

Bce mnpusHawT, 4To, CyAs MO reoPu3nuecKuM JaHHBIM, Halla
IJJaHEeTa COCTOUT W3 fJipa, KOTOPOE OKYThIBAET MAaHTHUsI, BBHIIIE HEE,
OJIMKE K 36MHOM MOBEPXHOCTH, pacrojiaraeTcs 3éMHasi Kopa, a MKy
MaHTHUEW U 3€MHON KOpOM pacroiaraercsi ocoOblil clIol BSI3KUX (pac-
IJIABJICHHBIX) TOPOJ, Ha3BaHHBIN acTeHocdepoil. OOenpu3HaHO U
TO, YTO 3€MHAasi KOpa COCTOUT U3 TpeX clioeB (0a3abTOBOTO, I'PAHUT-
HOT'O ¥ OCaJ04YHOT0) U YTO T'PAHUTHBIN CJION pPa3BUT TOJIBKO MOJ KOH-
TUHEHTaMH, cjlaras ux ocHoBaHue. CBsI3b TUIIOB 3eMHOM KOPBI C TJIO-
OanpbHBIMU (popMaMu penbeda 3eMHOW MOBEPXHOCTH XOPOIIO BHIHA
Ha Tak Ha3biBaeMoOM rumncorpaduueckoil kpusoi (puc. 10.2). I'panut-
HBI CJIOM HE KOHYAETCSA y ype3a BOJblL, a MPOCTUPAECTCS O] BOAOHU
gyepes3 BECh MIeb( U MaTEPUKOBBIM CKJIOH J0 €r0 BHEITHEH KPOMKH.

Pa3nornacus HaUMHAIOTCS C OOBSICHEHUST COBPEMEHHOTO pacro-
JI0)KEHUS KOHTUHEHTOB. CylIeCTBYeT TpU cucTeMbl B3MIsA0B. Co-
IJIaCHO TIEPBOM — BCE OKEaHbl JAPEBHUE, & KOHTUHEHTHhl BO3HUKIW Ha
MECTE CBOETO0 COBPEMEHHOTO PACHOJIOKEHUA. DTO KIlacCUYecKasi CUC-
Tema B3MISA0B reonoroB XIX m nmepBou mosioBuHbl XX CTOJIETHS, B
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OCHOBE KOTOpPOMW JIe:KAT MPEACTABICHUS O IUIaTPopmax, T€OCUHKIIH-
HaJIIX U CKJIAIUaThIX Ioscax. [[puBep:KEHIIEB 3TOM TOYKHU 3pECHUS HA-
3bIBAIOT (PUKCHCTaMU, MOCKOJbKY OHM HE MPU3HAIOT 3HAUYUTEIIbHBIX
TOPU30HTAJIBHBIX MEPEeMENIEHUN 0JIOKOB 36MHOM KOpbl. CTOPOHHUKH
BTOPOW CUCTEMBI B3IJIAIOB CUHATAIOT, YTO €CTh JBA TUIIA OKEaHWYE-
CKMX BHAJWH — MOJIOAbIE W JpeBHUE. TUXUK OKEaH OHU CUUTAKOT
npeBHUM. OcCTalIbHbIE OKEaHbl — MOJIOJIBIMU, KOTOpPhIE 00pa30BaIIUCH
Ha MecTe ApeBHUX IuiaThopMm. BlIoKKM TpaHUTHOTO CJIOS PacKOJIOB-
ITUXCS M UCUE3HYBIIMX TIaTGOPM OBLIU NEpEIIaBICHbl B pe3yIbTaTe
TPaHUO3HBIX U3JTUSAHUN 0a3anbTOB. DTU B3TJISJIbI, SBIISIOIIMECS pa3-
HOBHUTHOCTBIO BO33pEHUN (DUKCUCTOB, OBLIM MOMYJSPHBI B CEPEANHE
XX Beka. [IpuBepxkeHIpl TpeTbel CUCTEMBI B3IUIA0B IOJarajiu, 4To
npuMmepHo 200 MIIH. JIET TOMY Ha3aJ CYIIECTBOBAJ OJWUH OTPOMHBIN
Matepuk [laHrest, KOTOpbIM OMBIBAJICS €AUHBIM OKeaHOM. [loTtom enu-
HbI MaTEPUK PACKOJIOJICS HA YaCTU, U OHU IO BI3KOMY CJIOI0 aCTEHO-
cdepsbl, 3aneramnieil Ha TPaHUIE 36MHOM KOpPbI U MaHTUH, pa3bexa-
JUCh B pasHble CTOPOHBI. X TrOpU3OHTAIBHBIE TEPEIBUKECHUA
MPOJIOJDKAIUCH 10 TE€X IOp, IIOKAa OHU HE 3aHSJIA COBPEMEHHOTO IIO-
noxeHus. CTOpPOHHUKOB 3TOW CUCTEMBI B3TJIS/I0B Ha3bIBAIOT MOOMIIM-
CTaMH, MOCKOJIbKY OHU TPHUAAIOT OOJbIIOE 3HAYEHUE TOPU30HTAIIb-
HBIM JIBMOKCHUSIM 3€MHOM KOpHI. [lepBoHaYabHO 3T B3MVISIABI OBLIH
n310xkeHbl B Hadasie XX cronetuss A. Berenepom. [lotom oHn Bo3po-
nunuchk B 60-e roasl XX Beka, KOrjga B pe3yJibTaT€ MHTEHCUBHOIO
n3ydeHus: MUpOBOTO OK€aHa, Ha4YaBIIErocsa mocjie 2-il MUpOBOM BOW-
HbI, ObLJIa OTKpbHITA TIJI00ATbHAS CHUCTEMA CPEIMHHO-OKEAHUYECKHUX
xpeOToB. B HacTosiiee BpeMs MpejioKeHa MyJbCUPYIOas MOJEhb
pPa3BUTHUA HAIIEW TUIAHETHI, COMVIACHO KOTOPOW MEPUOJUYECCKA MEHSLII-
Csl ee OOILIMUM PEeXUM: MOXU CXKATHS Teja IUIAHEThl YEPEJOBAIIUCH C
3MoXaMH pocta ee. Torjaa monepeMeHHO BO3ZHUKAIONPeoOagaHrue TO
TOPU30HTAJIBHBIX TEKTOHUYECKUX ABHXKEHUM, TO BEPTUKAIbHBIX. B03-
MO’KHO, 3Ta TUIIOTE3A ITO3BOJIUT
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(no H.II. Bacunvkoeckomy, 1973)
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YcnoBHbie 0003HaueHMs K puc. 10.2

~ BOJA;

~ OCa/IKH;

— KOHTUHCHTAJIbHAA KOpPa,

LLL L OKCAHHNYCCKaAs KOpa,

32 MCXOJHBI HYJEBOW YPOBEHb MPHUHSATA IMEPBUYHAS MOBEPXHOCTH
KOPEHHOT0 JIO’)KA OKEaHa;

a — HacTosiee Bpems (ypoBeHb + 5500);

0 — Havayo KalHa30s (65)(106 JIeT Ha3alJ, YpOBEHb OKeaHa +
5068);

B — Hadalmo Me3030s (240x10° mer masarx, YPOBEHb OKe€aHa +
4308);

r — Hayano mameo3os (600x10° mer Hasam, ypoBeHb OKeaHa
+3380);

11 — Hawaio pudes (1500x10° rer Hazax);

5 . 6
e — pannuil apxer (3500x10° ner Hazaxa, MOBEPXHOCTh 3€MJIM B
6 2
10" kM)
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HAaWTH KOMIPOMHUCC MEXKAY B3TIISIAMU «MOOUIIUCTOB» U «(DUKCH-
CTOBY.

Crnenytoume nudpsl Aal0T NpeACTaBlIeHUEe 0 MecTe Ouocdepsl B
o0I111eM XOJi€ pa3BUTHS Hallle IIaHeThl. B HacTosiee BpeMs Ha Oc-
HOBE JAaHHBIX a0COJIFOTHOM M€OXpPOHOJIOTHU CUUTAIOT, uTo CoHeuHas
cHUCTeMa BO3HHUKJA 0KoJIo 5,0 — 5,5 mupa. et Tomy Hazafd. (DTOT BO3-
pacT UMEIOT HEKOTOPbIE METEOPHUTHI.) 3eMiisl KaK IiaHeTa chopMUpo-
BaJIach B npenenax 4, 6 — 4,7 mapa. JeT ToMy Ha3ajl (caMble IPEBHUE
Ha 3eMiIe apXeiiCKHe MOpOIbl IMEIOT BO3PAcT okolo 4,6 - 4,7-10° ner).
OcTtarky IpeBHEUIINX IMAaHOOAKTEPUI HaIEHBI B MOPOJaX, BO3pacT
KOTOPBIX OIICHUBAETCS B Mpenaenax 3,5 — 3,9-109 set. Clie1oBaTeIbHO,
Ha ¢dopMUpOBaHUE 3eMJIM KakK IJIAHEThl MOTPEOOBAIOCH MOPSIAKA
300 — 800 miH. neT, a 7oOMOC(EepHBbIN ATall €€ pa3BUTHS UMEN JJIv-
TEJIBLHOCTH IPUMEPHO B ABa paza cosbie (0,7 — 1,2 Mapa. aert).

JloOuocdepHbIii 3TaN pa3BUTHA 3eMJIH

Jlo6rocdepHbIit 9Tam pa3sBUTHs Haei miaHeTsl (0T 4,6 — 4,7-10°
et 10 3,5 — 3,9-10° JeT) oxBaTbiBai Bcero 15 — 25% ee obOmieit ucto-
pUU, HO UMEHHO TOTJ1a BOZHUKJIM MHOTHE YEPThI, IPEAONPEACTUBIINE
MOSIBJICHUE T€X YCIIOBHM, B KOTOPBIX MOKET CYIIECTBOBATh M Pa3BH-
BaThCs )KMBOE BEILIECTBO.

[lepBoHauaapHOE KaMEHHOE TEJIO TUIAHEThI ClIarajoch MpOTOIIa-
HETHBIM BEIIECTBOM, OJIM3KUM IO CBOEMY XMMHUYECKOMY M MUHEpaJIb-
HOMY COCTaBy KaMeHHbIM MeTeopuTaM. O CTENneHU OTHOPOIHOCTHU
3TOr0 Teja HET €IUHOro MHeHusa. OJHM CUMTAIOT €r0 TOMOTE€HHBIM
(onmHOpoaHBIM), npyrue, u B ux uncie A.Il. Bunorpanos (1967 u ap.),
MOJIaraloT, 4TO €My OBbUIM MPUCYIIW TMEPBUYHBIC HEOTHOPOTHOCTH.
MIMEeHHO M3 TaKUX HEOJHOPOJHOCTEH OYEHb paHO 000COOMIIOCH SNIPO
TJIAHETHI M OOJIerarolas ero MaHTHs, B CTPOCHUH KOTOPOH TOXKE J10-
MyCKAIOTCS TEPBUYHBIE HEOTHOPOTHOCTH. CUUTAETCS, YTO BEIIECTBO
sJlpa Halllel TUTAaHEThl HAXOJUTCS B XKUAKON (pa3e, B BUJE paciuiaBa,
Ha 9TO YKa3bIBAIOT OCOOCHHOCTH MPOXOXKICHUS Yepe3 siAPO CercMu-
yeckux BOJH. [Ipenmomnaraercs, 4To B 3TOM paciljiaBe s/ipa BOZHUKIU
KOHBEKTHUBHBIE TOKH, CYyIIEeCTBYyIoUMe 10 cux nop. C HUMH CBA3BIBA-
10T 00pa3oBaHWe MarHUTHOrO NoJis 3emiau. BaumoaelcTBe MarHuT-
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10. Ocnosnvie smanst pazeumus ouocghepot

HOTO TOJISl C MOTOKOM 4acTull, uaymux ot CoyiHIa (COJHEUHbIA Be-
T€p), IPUBEJIO K BOSHUKHOBEHHIO MAarHUTONAY3bl, & TAKXKE BHEIIHETO
Y BHYTPEHHETO PaJUaIllMOHHBIX MOSICOB. Tak Ha CaMbIX paHHHUX CTaJIH-
SIX pa3BUTHUSA TJIAHETHl BO3HUKIIM MEPBBIE 3alUTHBIC YPOBHU OyayIiei
omocdepsl.

Bremnnue 060049kK Halel miaHeThl (3eMHasi Kopa, Tuapocdepa,
aTMocdepa) MOSBUIINCH T103KEe B pe3ylibTaTe INyOMHHOU auddepeH-
[MALMY U Jera3allid NEpBUYHOTO BENIECTBA MaHTUU. B 3TUX mporuec-
cax CYIIECTBEHHYIO POJIb UTpaJl MEXaHU3M 30HHOM IUIaBKU (CM. pas-
nen 5). B pesynbraTe M3 JIErKOIUIABKMX KOMIIOHEHTOB BEIIECTBA
NEePBUYHON MaHTHUU oOpa3zoBasicsi 0a3aIbTOBBIN CIIOH, a JETy4Hue ra3bl
chopMupoBaiu NEepBUUHYIO0 atMocdepy. 3aTeM, KOrja TeMIepaTrypa
Ha 3€MHOI MoOBEepXHOCTH onycTtuiachk Huxke 100°C, npouzonuia KoH-
JIeHCalIMs TapOB BOJBI M BO3HUKJIA MepBUYHAs Tuapocdepa. Ha cThike
ATUX TpeX 000JI0OUEK BO3HUK BHEIIHUM KPYyroBopoT Bojwl. IIpocTpan-
CTBO, 3aHsTOE UM, A.A. I'puropseB Ha3zBan B 1932 r. reorpaduueckoi
o0onoukoit 3emiau. B 3Tol OTKPBITOM MOITYU30JIMPOBAHHOM CHUCTEME
OblJIa BOJAa B JKUJAKOHN (hasze, 3alIUTHBIC YPOBHU, CIIOXKHUJICSI BHYTPEH-
HUW KPYroBOPOT SHEPryU, MIPU KOTOPOM YacCTh TEILJIOBOW IHEPIUU U
T€OXUMHUYECKON SHEPrUU CBOOOHOTO KHUCIOPOJa KOHCEPBHUPOBAIACH
IIpU JIMTOT€HE3€ B JPEBHEHIINX OCaJ04YHBIX mopojax. CioBoM, cio-
KUJIMCh BCE HEOOXOJIMMBIE YCJIOBUS MOSIBJICHUS KUBBIX OPraHU3MOB.
Hwxe npuBeneHbl pe3yiabTaThbl PEKOHCTPYKIMU E€CTECTBEHHBIX TeJl
3emiiu rao0aIbHOM pa3MEPHOCTH.

Atmocdepa. IlepBuunas atMocdepa cocTosiyia U3 ra3000pa3HbIX
MPOAYKTOB, BBIJEISIONIUXCS IPU BYJIKAHMYCCKUX U3BEPKECHUAX (OKO-
710 7% OT Macchl U3IMBHIUXCA 0a3aibTOB). B cocTaB ra3oB BXOAMWIH
napel BOJAbI, METaH, YIJIEKUCIOTa, aMMHUAK, a30T, BOJOPOJ C MpUMeE-
chl0 MHepTHBIX TazoB (Ar, Kr, Xe, He) u Tak Ha3piBaeMble KHUCIbIC
neiMbl, Beiaensiemble BysnkaHamu (HF, HCI, 0opnas kucnora, H,S u
np.) (HemxoB, MyparoB u np., 1974, bratos, 1985). B atmocdepe
npeBHero tuna npeodnananu NHi, CHy, CO, «Coboansiii O,, BO3-
HUKaBIIHHI MOJ BAUSHUEM (POTOAUCCOIUAIIMU B BEPXHUX CIIOSIX aTMO-
chepbl, OKHCIIST aMMHaK JI0 CBOOOAHOTO a3ota u Bojbl, a CHy 1o yr-
JIEKUCIIOTHI U BOJbI; okucisica Takxe H,S mo SOs... mpoucxoaumna
MeJiJIeHHasi TpaHchopMallisl ra30BOM CMECH B HaIpPaBJICHUU HAKOILIE-
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HUS B HEW IJIaBHOIO KOMIIOHEHTa COBPEMEHHOM aTMochepbl — a30Tay
(Crpaxos, 1963, c. 510).

Oxkean. [Ipu oxnaxJeHUU Mapbl BOABI, HAXOSIINECS B MEPBUY-
HOM aTtMocdepe, NepexoquIn B KUAKOE COCTOsIHUE, (popMupys mep-
BUYHBIN OK€aH. B Te ganekne BpeMeHa Mo CpaBHEHHIO C COBPEMEHHO-
CTBIO OBUIO MHOE COOTHOIIEHHE cymu u Mops. [lo pexkoHCTpyKIuu
H.IT. BacunbkoBckoro (1973), BogaMu nepBUYHOTO OKe€aHa ObLIO MO-
KpbITO O0Jiee 98% moBepxHOCTH 3eMIIM, a €r0 CpeAHsisa TIyOuHa Co-
ctaBiisuia okojio 810 M. O6beM BOBI B IEPBUYHOM OKEaHE COCTABJISLI
Bcero 34% ot o0beMa BOJHOM MacChl COBPEMEHHOI0 okeaHa. I'urco-
rpaduyeckas KpuBas Obljia oueHb noJiorou (puc. 10.2).

XUMUYECKUN COCTAB 'TIEPBO3IAHHOTO" OKE€aHa OTJIMYAJICS OT CO-
BpeMeHHOTo. Bojpl OkeaHa ObLIM, HECOMHEHHO, OYC€Hb KHUCIBIMU U
SBJISUTUCH TI0 CYIIECTBY Oosiee mim MeHee KpenkuM pactBopom HCI,
HF, H3BOs, SiO, ¢ pH, 6iu3kum k 1 — 2. B 3T0# BoJie ObLUIM pacTBO-
peHbI Takxke U HeKoTopble Ta3bl: Hy,S, CHy u npyrue yriomeBogoposl, a
takke CO,, HO cynbdaToB elie He OBLJIO FIIM OHHM CYIIECTBOBAIH
TOJIBKO B clieax. ToT ke CBOOOHBIN KUCIOPO/, KOTOPBIN BbIICISIICS
IpU MOJABOJHBIX H3IUSAHUAX 0a3allbTOB, TYT K€ PacxXojoBaJICs s
okucienus H,S B SO, (Ctpaxos, 1963, bratos, 1985). Onnako BaxxeH
caM (hakT OPUCYTCTBUS, IMMyCTh U BEChbMa KPAaTKOBPEMEHHOIO, T€OXH-
MHYECKOM SHEPruyd CBOOOJHOrO KHMCJIOPOJa, BBIACISABIIEIOCS IIpU
MOABOHBIX U3JIMSHUSIX 0a3abTOB. «K KOHIy HA4aJIbHOTO 3Tarna B pe-
3yJbTaT€ UHTEHCUBHO MPOTEKABIINX MPOIIECCOB HEUTpAIM3aIMU KUC-
JbI€ — 3a CUET CHJIBHBIX KHCJIOT — OKEAHCKHE BOJbI MPEBPATHIINCH B
BOJIbI XJIOPUJIHOTO THIIA, KOTOPBIE OTIMYAIUCH OT COBPEMEHHBIX BOJ
aTOoro THna odunuem xjaopuaoB Al, Fe, Mn, moiaHbIM OTCYTCTBHEM
PacCTBOPEHHBIX KapOOHATOB M HUYTOKHBIM — CyJib(haToB. I'a3oBas (a-
3a ATUX BOJ ObLIa IIpejcTaBieHa riaBHbIM 00pazoM CO,, otyacTu N,,
H, npu moiHOM OTCYTCTBUM CBOOOJHOTO KHCIOpOJa. ... IHaYe roBo-
P, XOTs MPOLIECC HEUTpalIU3aluy CUIBHBIX KUCJIOT U COMPOBOXKIATICS
HECOMHEHHBIM MobeMoM pH, OHaKO, M MO 3aBEPIICHUU €T0 BObI
OCTaBaJIUCh €II¢ 3HAYUTEIbHO KHCIBIMHU; TOJIBKO HOCHUTEIISIMU KH-
CIIOTHOCTH CTaJIM y>K€ HE CHUJIbHBIC KHCIIOTHI, a CJ1a0ble — MPEXKJIe BCe-
ro, koneuno, H,CO;, morom H;BO; u np. Heitpanuzauusi CUIIbHBIX
KUCJIOT B ruapocdepe M mepexoa K KHUCIOTHOCTH, OOYCIOBICHHOM
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H,CO; u OBUIO OCHOBHBIM COJEPKaHHEM Ha4yaJbHOIO (a30MCKOrO)
sTana sBotonun ruapocdepsr’” (Ctpaxos, 1963, c. 510).

JlangmadTHO# cdepsl ele He ObUIO: HA JHEBHYIO MOBEPXHOCTH
BBIXOJIUJIM HETOCPEJACTBEHHO TOPHBIC IMOPOJIbI, CJIaraBIIME 3€MHYIO
KOpYy.

3emHasi kopa. B Helt copmupoBancs nuiib 6a3aabTOBBIN CIIOM
3a CYET MOTOKOB JIaB OCHOBHOT'O cocTaBa. JIutoreHes ObLI B OCHOBHOM
MPEACTaBJIEH €ro BYJKAaHOT€HHO-0CAJO0YHBIM THUIIOM. DTO OBLIH, TIpe-
7€ BCETO, JIAaBbl U MACCHl PHIXJIOTO TEIJIOBOTO MaTepraja U HEKOTO-
pO€ KOJIMYECTBO 00Jiee UM MEHEE BBIBETPEHHBIX TEPPUTCHHBIX 0CAJI-
KOB OObIYHOro THMa. M3 4yncina XeMOT€HHBIX, HECOMHEHHO, HMMEJIO
MECTO HaKOIUICHHE XEMOT'€HHOTO KpeMHe3eMa 1, BEPOSITHO, OCHOBHBIX
xyopunoB Fe, Al, Mn, cynbhua0B TSXKEIBIX METAIOB, a Takke (PTO-
punoB Ca, Mg, Fe, Al; 3aBeoMo HE CyIIECTBOBAJIO0 HUKAKUX KapOo-
HAaTHBIX HAKOIUIEHUM, a Takxke cyiabdatoB Ca u Mg. [TosHOCTBIO OT-
CYTCTBOBAJIM TajioreHHbIe mopo/ibl (CTpaxos, 1963).

Htak, B pesynbrare goduochepHoro pazsutus 3emian chopmupo-
BaJIUCh TPU M3 YETHIPEX €CTECTBEHHBIX Teja rio0albHOW pa3MepHO-
ctu (atMocdepa, OKeaH M 3eMHasi Kopa JuTocdephl), KOTOphIE BIIO-
CJICICTBUM BOMAYT B KadyeCTBE OCHOBHBIX 3JIEMEHTOB B CHUCTEMY
ouocdepsl. B razoBoil 0000uke Halel MIaHeThl MTOSBUIUCH TIEPBHIC
3alllUTHBIC YPOBHH, KOTOPBIE cMsrdaiu Bo3jaeicTeue Kocmoca Ha 1o-
BepxHOCTh 3emiu. Oxean 3aHuMan 98% Bcell MOBEPXHOCTU 3E€MIIH,
XOTs1 00BEM €ro BOJHOM MaccChl COCTaBJIsLT Bcero Jiuib 34% coBpe-
MEHHOI0 0ObeMa OKeaHa, a CpeJHssl IIyomHa Oblia nopsjaka 800 M
(mo cpaBHenuto ¢ 4000 M B coBpemeHHOM okeane). Cymia eie Oblia
OUYCHb HEBEJIMKA (BCEro Okojo 2%), HO BHEIIHUN KPYrOBOPOT BOJIbI
yK€ Hayall OCYHIECTBIISIThCA. 3€MHas Kopa COCTOsijla U3 OJIHOro Oa-
3aJIbTOBOTO CJIOS, a CPEeAM TUIIOB JIMTOT€HE3a SIBHO Mpeo0iianan ByJ-
KaHOT€HHO-0ca0uHblid. CII0BOM, BO3HHUKJIM BCE HEOOXOIUMBbIC MPE-
MOCBUIKH 711 BO3SHUKHOBEHHS >KMBOTO BeIIEeCTBAa: CHOPMHUPOBAIACH
CHUCTEMa BHEUIHEr0 KPyroBOpPOTa BOJbI, B KOTOPOU MOAAECPKUBAIHUCH
TEPMOJAMHAMUYECKUE YCJIOBHS, IPUEMJIEMbIE I CYIIECTBOBAHUS
’KUBOT'O BEIIIECTBA, B MOPCKHE BOJABI MMOCTOSTHHO MOCTYyIIaja T€OXUMU-
Yyeckasi SHeprus CBOOOJHOTO SHIOTEHHOro kuciopoja. Ilpasna, ona
TYT € Pacxo/10Bajach Ha pa3HOOOpa3HbIC PEAKIIUN OKUCIICHUSI.
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CoBpeMeHHbIE B3IJISAbI
HAa BO3HMKHOBeHHEe Ouocgepsnl

YenoBeuecTBO BCETIA HHTEPECOBAT BOMPOC IMPOUCXOKICHUS
xu3Hu Ha 3emiie. Enie B XVII Beke Peau chopmynupoBan cBoit 3Ha-
MCHUTBHIM MPUHIMUII “BCE€ JKMBOE OT JKMBOr0” . ODTOT MPUHLMII
B.W. BepHaackuii cuuTan BEIUKUM SMIIUPUYECKUM 00001eHneM (B
COBpEeMEHHOM Onocdepe HeBO3MOKEeH abuoreHes). [loaTomy B KOHIIE
XIX u nauvanme XX Beka cpeau ecrectBoucnbiTarenei (K. bepnap,
I'. 'enbmronsi, I'. Puxtep, C. AppeHnyc U Ap.) IIMPOKOE paclpo-
CTpaHCHUE TOJYYWIH HJIEHM BEUYHOCTH XU3HH M €€ 3aHOC Ha Hallly
manety u3 Kocmoca.

B nepBoi nmomoBuHe XX BEKa IMOABWINUCH NEPBBIE PE3YIbTATHI
uccienoBanui A.H. baxa u ero yueHukoB. OHU CTPEMHIIIUCH OCYIIIE-
CTBUTh A0OMOT€HHBIM CUHTE3 OMOOPraHUYECKUX COoequHEeHUI. B Te xe
ronbl A.W. Onapun onmy0JuKoBaja CBOIO 3HAMEHHUTYIO TUIOTE3Y O BO3-
HUKHOBECHHUU XKU3HU B BOCCTAHOBHUTEJIBHBIX YCIOBUAX MNEPBUYHOM aT-
Mocdepsl 3emsin. He MeHbine ycnexu ObLIM JOCTUTHYTHI BO BTOPOM
nosioBuHe XX Beka B OMOXMMHHM W MOJEKYJSIPHON OMOJIOTUH, pac-
KPBIBIIIME MEXaHU3Mbl CHMHTE3a OEJIKOBBIX MOJIeKyd. Kak mokazaiu
MHOTHE HCCJIEIOBATENN, U3 CMECH Ira30B U MAapOB BOJbI MOTJI BO3HHU-
KaTh Pa3HOOOpa3Hble OPraHUYECKUE COCAMHEHHUS MPU OCOOBIX BHEII-
HUX BO3JEUCTBUAX (MOHU3UPYIOIIEE U3JIYyYEHUE, NEUCTBUS AJIEKTPHU-
YEeCKHUX pa3psaoB, yiabTpaduosieToBOe o0JyudeHue). Tak OblUIH
HKCIIEPUMEHTAIBHO CUHTE3UPOBAHBI MHOTHE MPOCTEUIIINE OpraHhye-
CKHE COCIMHEHHMS (AMUHOKHUCIIOTHI, caxapa u T.1.). B moounocdepHsiii
ATall Pa3BUTHS HaIlleW TUIAHETHI 3aIUTHBIX YPOBHEH elie He ObLIo, U
10 TOBEPXHOCTH 3€MJIM JOXOJWUJIN MHOTHE KOCMHUYECKHE U3IIYUYCHHS.
[ToaTOMyY MOsBIIEHME MPOCTEUIINX OPraHUYECKUX COCAUHEHUN B pe-
3yJbTaTe AOMOTeHE3a BIIOJIHE BO3MOXKHO.

B 30-e ronpt XX Beka B.M. BepHajackuii nmepeBen o0CyxaeHUE
BO3MOKHOCTH MPOUCXOKICHUS )KU3HU HA 3€MJIE B COBEPILICHHO UHYIO
MI0CKOCTh. [lepBbIM A€OM OH yTOYHUI (POPMYIUPOBKY MPHUHIIUIIA
Penu u mokasai, 4To 3TOT MPUHIIMI HE OTPULIAET abHoreHesa, a ToJb-
KO YKa3bIBa€T MPEJEibl, B KOTOPhIX aOMOT€HE3 OTCYTCTBYET (B Mpejie-
nax 6uocdepsl). O noguepknyn: «HaydHo Bompoc o Hayvane KU3HU
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Ha 3emMJie CBOJUTCH ... K BOIIPOCY O Haydayie B Hel ouocdepsl. ... 'oBo-
PA 0 NMOSIBJICHUW HA HAIel IJIaHeTe KU3HU, MbI B JIeHCTBUTE/Ib-
HOCTH TOBOPHM TOJbKO 00 o0Opa3oBaHum Ha Hed Omocdepsr”
(Bepnanckuii, 19608, c. 260). «B 6uochepe Bcerna Habr0aeTCs, IO-
BOPSI TEPMHUHAMHU F€OXUMUH, PA3HOPOJIHOE KHUBOE BEUIECTBO U KU3Hb
BCETJ]a MCIOJIHSJIA OJJHOBPEMEHHO Pa3HOPOAHBbIE OMOreoXuMHYe-
ckue pynxkuun”’ (Bepuaackuit, 19608, c. 256). OH cuurain, 4To C ca-
MOT0 Hadaja Onoc(epsl )KMBOE BEIIECTBO, BXOJMIIEE B HEE, JODKHO
OBbLIO OBITH CIOKHBIM TEJIOM, a HE OJHOPOJHBIM BeliecTBOM. Ero
OMOreoXUuMMYecKre PyHKIIMU MO Pa3HOOOPA3UIO U CIOKHOCTH HE MO-
I'YT OBITH YJIEJIOM OJIHOTO Kakoro-to Buja. “IlepBoe mosiBieHHE KU3-
HU MPU CO3JaHUU OUochepsl TOKHO ObLIIO TPOU30MTH HE B BUE IO-
SIBJICHUSI OJTHOTO KaKoro-HUOyJb BHUJIA OpraHu3Ma, a B BHUJIE HUX
COBOKYITHOCTH, OTBEYAIONIEH TCOXMMHUYECKUM (YHKIUAM IKU3HHU.
JloyokHBI ObLTH Cpa3y MOSBUTHCS OuolrieHo3bl” (Bepuanckuii, 19608,
c. 263). B nacrosiiee Bpemsi MbIClib BepHanckoro o0 0JHOBpEMEHHOM
BO3HMKHOBEHUHU Ha 3€MJI€ YeThIpEX OCHOBHBIX (hOpM OpraHu3aiuu
’KWBOTO BEIIIECTBAa (OpPraHU3MOB, BHUIOB, OMOIIEHO30B M OHOCHhEphI)
HaXoJUT ce0e Bce OOJIbIIIE CTOPOHHUKOB CPEJIM €CTECTBOMCIIBITATEIEH
(Komyuuckuii, 1990). Eme ogHy 4pe3BhIYAHO BaXKHYIO MBICIH BBI-
ckazan B.W. Bepnaackuii. OH cuutan, yTo aduoreHe3 Ha 3emiie, eciiu
€ro JONMYCTUTbh, JIOJKEH MPOXOJUTh BHE M3BECTHON HaM SBOJIIOIIUH.
“Jleno B TOM, YTO ABOJIOIIMOHHBIN MPOIIECC, KaKyto Obl (POpMY €ro Mbl
HU B3SUIM, BCETJa UJET YK€ BHYTpH Ouocdepshl, T.€. B )KUBOM MPUPO-
ne” (19608, c. 263). Ceiiuac monararT, “dTo OpeaOHOIorHYecKas
ABOJIIONMS I1a OueHb ObicTpo. Ee ocHoBHBIE "n300pereHus" (abuo-
TE€HHBIA CUHTE3 OPraHUYE€CKUX COCIUHEHUU, POopMUPOBAHUE MATpPUY-
HOT'O CHMHTE3a OPraHMYECKUX MOJIEKYJ, OOpa30BaHUE KU3HU BUPOUJI-
HOTO THIIa, 00JafaroNIel TOYHBIM anmnapaToM CaMOBOCIPOU3BEACHUS
MakpomouiekysipHbix komiuiekcoB PHK u JIHK, passutue npokapuo-
TOB) 3aHSUIM TOpPa3J0 MEHbIIE BPEMEHU, YEM BCS MOCIEAYIOIIAas 3BO-
mrorus sxu3Hn” (Komuunckuii, 1990, c. 45).

Otu B3rsael B.W. BepHajnckoro ObuH OJI€CTSAIE PEaTu30BaHbI B
nocienHer yetseptu XX Beka B uccienoBanusax ['.A. 3aBap3una. OH
MoKasaji, 4YTo HauboJyiee TPEBHUE OCTATKH KUBBIX OPraHU3MOB, U3 U3-
BECTHBIX HaM, YCTAaHOBJIEHBI B TOPHBIX IMOPOJIaX, BO3PACT KOTOPHIC
npuMepHo 3,5 — 3,9 mupa. JieT. DT OKaMEHEIbIe OCTaTKU APEBHEM-
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IUX OPraHu3MoB (IIMaHOOAKTEpUM) Ha3BaHbl MUKpodoccunusimu. B
METEOpUTaX, BO3PACT KOTOPHIX Oosee 4,5 Mipa. JeT, TOXKE HAIUIH
oakteproMopdHbie (HOPMBI, BeChbMa MOX0XXHE€ Ha MHUKPOQPOCCUINU
nuraHo6akTepuit (3aBap3uH, 1999 u Ap.). DTU HaHHBIE CBUJIETEILCT-
BYIOT, YTO IPUMUTHUBHBIE (POPMBI KUBBIX OPTaHU3MOB OBUIH PacHpo-
CTpaHEHBI U 3a IPeIeIaMH Halllei TUIAHETHI.

[{rnanobakTepun OTHOCATCS K MpokapuoraM. OHM B T€ JaleKue
BpEMEHa ObLJIM OCHOBHBIMHU NPOIYIIEHTAMH, T.€. TEMH, KTO CO3JAacT
MEPBUYHYI0 MACCy OPraHUKU W3 HEOPTaHUYECKUX BEIECTB B PE3YJib-
Tate (POTOXMMHUYECKUX U JPYTrux peakiuid. He nckioueHo, 4To B KO-
pOTKHIT 10OMOChHEpHBIM MEPHO OMOTECOXUMHUYCCKHUE TPOIECChl OBLIN
HE 3aMKHYThl. OJIHAKO OTPAaHUYEHHOCTh OMOTEHHBIX BEIIECTB BBHIHY-
nuna OMOTY CO3/1aTh 3aMKHYThIE OMOr€OXMMUYECKHUE IUKIBL. B pe-
3yJIbTaT€ HEMUHYEMO JOJKHBI ObLIM MOSIBUTHCS JECTPYKTOPHI, KOTO-
peie cTanu Obl pazjiaraTb OPraHUYECKOE BEIIECTBO JI0 HCXOHBIX
HEOPraHWYECKUX COEAMHEHMI, TEM CaMbIM pelliasi BOIPOC C pecypca-
MU IS TaJbHEUIIEero pa3BUTHUS OMOTHL. DTUMHU JAECTPYKTOPAMU TOXKE
ObLTM OakTepun-opranoTpodsul. [luanobakrepun u 0aKTEPUU OPraHoO-
Tpo(bl KOONEPUPOBAIUCH U 00PA30BBIBAIM YETKO pabOTAIOUIYIO CHUC-
TeMy, Ha3BaHHYIO Tpodwuueckord mupamuaou. “Tpoduyeckas ceTh B
aHa’POOHBIX COOOIIECTBAX MPEACTABISIET COTJIACOBAHHYIO CHUCTEMY,
HE MEHEE YETKYI0, UeM TPAHCHOPTHAsSI CETh B MPOMBIIIJIEHHOM MPOU3-
BojicTBe” (3aBap3uH, 1999, c. 101). C storo mpocTeiiiiero OMoIeHo3a,
00pa30BaHHOTO OAKTEPHUSIMH, U BO3ZHUKIIA OHocdepa.

OTKyna nosiBUIach AUCCUMMETPHUS Y KUBOTO BEIIECTBA, ITOKa OC-
TaeTCsd TaHOM 3a ceMblo neyaTaMu. He uckiroueHo, 4To OEIIKOBBIE
TeJla TIEPBBIX IMaHOOAKTEpUil “‘coOMpanuch’ Ha KpUCTAJJIax KBaplia,
KOTOpBIE YacTO BCTpPEUAIOTCA B MpUOpekHOU mojoce Mops. Cpenu
TUX KPUCTAJUIOB KBaplia ObUIM Kak IpaBble, Tak U JieBble popmbl. 1
cpenu OENKOBBIX TeNl OakTepuil cTanu (GOpMHUPOBATHCA TAKKE U Ipa-
Bble, U JieBbie (opMbl. [IpaBuU3Ha M JIeBU3HA B CTPOCHUU OEIKOBBIX
MOJIEKYJI CTajiu MepeiaBaThCs M0 HACIEACTBY MpU pa3MHOKeHUH. Ta-
KO€ HaJIM4YME MPaBbIX U JIEBBIX (POPM y OpraHUYECKOro BEIIeCTBa 3a-
¢bukcupoBaHo B HEKOTOpbIX HedTax. Ilpm manbHeimem pa3BUTHH
NPUMUTUBHBIX (OPM KHU3HU TMOYEMY-TO MPEUMYIIECTBO MOITYUYUIU
JieBble U30MOP(HBIE MOJIEKYJIbl. BO3MOXKHO, Tak ¥ BO3HUKJIA JUCCUM-
METpUSI )KUBBIX OPTaHU3MOB.
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JIpeBHeHIINI 3Tan pa3BuTUA OHoCchepbl

[Tpoa0IKUTENBHOCTD CAaMOTO MEPBOTO 3Tana pa3BUTUs OMochepbl
onieHnBaerca B 2,5 — 2,9 mupa. ser (ot 3,5 — 3,9 mapa. ner no
1,0 mupa. met). On 3anuman nopsizka 70 — 75% Bceit ucropuu O6mo-
chepsl u 0611 B 2,5 — 4 paza npogobKuTeNIbHEe 100uochepHOoro sramna
pa3BuTusa 3eMiu. CamMbIM TJIaBHBIM COOBITHEM 3TOTO 3Tara ObLIO MO-
SIBJICHUE B OKEaHE B pPe3yJIbTaTe XMMHYECKOW IBOJIOIIMHU KUBOTO Be-
niectBa. OHO OBLJIO OPraHU30BAHO B MEPBbIC MPUMUTHUBHBIE OAKTEPH-
aJbHbIE OMOIIEHO3bI, COCTOSIINE U3 [THAHOOAKTEPUN U OPTraHOTPOPOB.

OkeaH, kak nokaszanu pacuetsl H.I1. BacunbskoBckoro (1973), na
3TOM JTalle 3HAYUTEIIbHO YBEIUYWII CBOU Pa3Mephl, XOTs €ro MOBEpX-
HOCTb M coKpaTuiack. K KOHIly 3Tana okeaH 3aHuMal npumepHo 87%
noBepxHoctu 3emin (mpoTuB 98% Ha mpeAmecTBYIONIEM 3Tare).
3HauuTenbHO (B 2,3 pa3a) yBEJIMYWIIACh BOJHAs Macca, JOCTUTHYB
80% oObema coBpeMeHHOro okeaHa. [loutu B 3 pa3a yBenuuuiach u
cpennsis riyouna (¢ 810 mo 2510 m). Takoe cokpallieHre MOBEPXHO-
CTH OKE€aHa C OJIHOBPEMEHHBIM YBEJIMYEHUEM €TI0 BOJHON MaccChl Obl-
JIO CJIEACTBUEM TOTO, YTO peibed 3eMHON MOBEPXHOCTU CTall OoJee
pacuwieHEHHbIM, 0o0Jee KOHTPACTHBIM (yBEIWYMWJICS HAKJIOH THIICO-
rpauyecKoi KpUBOM), 32 cYET (POPMHUPOBAHUS APEBHUX IIAT(HOPM,
KOTOpBbIE MO CYIIECTBY MPEACTABIISLIA COOOM siipa OyaylIuX KOHTH-
HeHTOB (cM. puc. 10.2).

Camoe TI1aBHOE COOBITHE — B OKEaHE IMOSBWINCH JpPEBHEUIINE
IIMaHOOAKTEepUH, KOTOPhIE Ha JIHE OKeaHa OOpa3oBBIBAJIM CBOECOOpa3-
Hble MaThl. FIX OKkaMeHEBIIIME OCTATKH, Ha3BAHHBIE CTPOMATOIUTAMH,
HIMPOKO Pa3BUTHI BO BCEX MPOTEPO3OMCKUX MOPoaax. CTpOMATOIUTHI
chopMupOBaIM MEPBbIC MOIIHBIE KapOOHATHBIEC MJIACTHI HA JHE OKea-
Ha. [{maHoOakTepun OKa3ajauch TOW TI'PYMHIIONM OpraHM3MOB, KOTOpas
MPOIILIa YePe3 BCIO UCTOPHIO 3€MJIM U ChITpajia 3HAYUTENIbHYIO POJIb B
dbopmupoBanuu Ouochepsl coBpeMeHHoro oodjuka. [losBunucey u cu-
HE-3€JIEHBbIE BOJIOPOCIIM, OTHOCSIIIUECS K TpoKapuoTaM. biarogaps um
BO3HUK peHomeH (porocunrte3a. JKuBbie OpraHu3Mbl B BUJI€ «IJICHKU
KU3HW» OTYETIIMBO KOHIICHTPUPOBAIUCH MO nepudepun IPpeBHUX BO-
JI0EMOB, OCOOCHHO BOJIM3M KPYMHBIX MAaCCUBOB CYIIU. JTO MPOUCXO-
JUJI0 M3-3a TOTO, YTO BOJbI, CTEKABIIKE C CYIIH, HECIU C COOOW Te
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MUHEpPAIbHBIE BEIIECTBA, KOTOPHIE ObLIM HY>KHBI JIsl IUTAHUSI Opra-
HU3MOB. Takasi mpocTpaHCTBEHHAs JIOKAIU3alus )KUBOTO BENIECTBA B
BOJI0OEMaX BOKPYT CYIIM MMeJia alieko uayiue nocieactsus (Bepsu-
JUH ¥ Ap., 1976).

B pa3BuTuM NEpBBIX KUBBIX OPTraHU3MOB IMPOU3OILIA UHTEPEC-
Hble M3MeHeHus. Ha mpoTseHuu 3Toro stana TPUXKIbl HAOIOgaICs
CHajJl B pa3BUTUU CTPOMATOJIUTOB, KOTJa COKPAIIAINCH TLIOIIAau, 3a-
HATBIE UX NOCTpoiikamu. [I[puunHy 3TOro MccienoBaTeny BUIAT B Iie-
PUOAMYECKUX U3MEHECHUSX KJIMMaTa, KOTOPbI€ MPUBOJUIN K MOKPOB-
HbIM  oneaeHeHusMm. (LluaHoOakTtepuu, a  cieloBaTelbHO, U
CTPOMATOJUTHI OBLIN TEIUIONIOOMBBIMU opraHu3mamu.) [lepBoii nen-
HUKOBBIM Mepuoj 3auKCUpoBaH OKOJo 2,2 mipn. JieT Hazan. Toraa
JIBJIBI TOJICTBIM CJI0€M MOKPBIBAJIM KOHTUHEHTHI U MOpsi. OXJIaXKIeHHUE
omocdepbl, CKOpee BCETo, MPOUCXOINUIIO Oaromapsi COYCTAaHUIO Psjia
(bakTOpOB, CpPeAN KOTOPHIX HEMAJIOBAXKHYIO, & MOXET ObITh, Jaxe U
BEIYILIYIO POJIb Wrpajo CHIKEHUE NapHUKOBOTO 3ddekra u3-3a
ymeHblienust comepxkanus CO, B atmocdepe. [IpuunHy CHIKEHUS
COJICp)KaHUs YTJIEKUCIOTHI B BO3JAYyX€ BUJST B IIMPOKOM pPa3BUTUU
CTPOMATOJINTOB B IMEPHUOBI MEXKIEAHUKOBBSA. CBs3biBaHne CO, mpo-
UCXOJIUJIO B TIpoliecce oOpa3oBaHusi KapOOHATHBIX MOCTPOEK CTpOMa-
tonuToB. IlocienHee oseaeHeHHe, oOKaszaBiieecs (aTaabHBIM IS
CTPOMATOJIMTOB, MPOU30IIO KaK pa3 B KOHIIE ATOTO dTamna (mepej He-
OMpOTEPO30iCKON peBotonueit). OneaeHeHne OOBIYHO 3aKaHYMBA-
JIOCh, KOT/Ia U3-3a HA3eMHOTO ByJIKaHHW3Ma B aTMOC(epe MOBBIIIANIOCH
coAepKaHue yrieKucaoTsl (mopoi 10 300 pa3 BhIIIE OT COBPEMEHHO-
ro COJACPKaHMUS).

Ecnu nmano6akTepuun ObLIN TETUIONIOOUBBI, TO DYKAPHUOTHI MOTJIU
CYIIECTBOBAaTh U B XOJOJHBIX BOAaX (MEpPBbIC DYKAPUOTHI MOSBUIUCH
IPUMEPHO 2 MIIPJ. JET TOMY Ha3aJ, BO BPEMs MEPBOr0 MOXOJOAAHUS
kinmata). Ckopee BCero, X0JIOJTHOBOJIHbIC YCIIOBHS, KOTOPHIE HE pa3
BO3HUKAJIM B MPOTEPO30€, CIIOCOOCTBOBAIMN 3aPOXKJICHUIO U JaIbHEH-
IEMY Pa3BUTHUIO DYKAPUOT, KOTOPbIE CMOTJIA B CHIIy O0JI€€ CI0KHOTO
CTPOCHUSI TPHUCIOCAOIUBATHCS K TAKUM YCJIOBUSIM CYILECTBOBAHUS
(®enonkuH, 2000).

B 11e;10M Ha 3TOM MEpBOM 3Tare rocrnoACTBOBAIN IMAHOOAKTEPUH
u Oaktepun-opranoTpodbl. OHU COBMECTHO OCBOMJIM BCE OMOICOXHU-
MHUYeCcKHe (PYHKIIUH KUBOTO BemecTBa (cM. Tabi. 9.1). Kucnopoanyro
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(YHKIUIO UCHOIHSIA MAHOOAKTEPHUM, MOCKOIBKY MOOOYHBIM IIPO-
JTYKTOM HX KU3HEACATEILHOCTH ObLT KHCIopo. Tak B Ouocdepe mos-
BUJICA BTOPOM (DOTOCMHTETUUECKUN NCTOYHUK CBOOOTHOTO KUCIOpOAa
(HapsiLy C 3HAOTEHHBIM). Y CUJIEHHE MPUTOKA CBOOOJHOTIO KUCIOPO1a
3a c4eT (POTOCHHTE3a MPUBEJIO K CYIIECTBEHHBIM I€OXUMHUYECKUM I10-
CJIeCTBUSIM. Tak BIEpBBIC MOJ] OMOT€OXMMUYECKUM BO3JCHCTBUEM
KMBOTO BEIIECTBA CTAJI MPEOOpPa30OBBIBATHCA XUMHU3M €CTECTBEHHBIX
Ten 6uocdepsl. bnaronaps 3ToMy, NPOU30IUIH KapIWHAIbHBIC U3MeE-
HEHMS B XMMHU3ME OKEaHWUYeCKUX BOJ. J[0o CUX mop xapakTep OKeaHH-
YECKUX BOJ ObLI XJIOPUJHBIM C BBICOKUM COJIEPKAaHHUEM BOCCTAHOBHU-
Tenel (CepoBOJOPOa W 3aKHCHOTO kenesza). Paspocmascs cyia
CIIOCOOCTBOBaJIa PA3BUTHIO HA HEW MHTEHCUBHOIO XMMHYECKOTO BBI-
BeTpuBaHus. B pe3ynbTare ¢ KOHTUHEHTOB B OKEaH IMOIIET BCE BO3-
pacTaroIiil TOTOK PaCTBOPEHHBIX KapOOHATOB HATPHS, KaJIMs, Kallb-
1IMsI, MarHus, JKeJjie3a U Maprania. XJOPUIHbIA COCTaB OKEAaHUYECKUX
BOJI CTall MPeoOpPa30BBIBATHCS B XJIOpHUAHO-KapOoHaTHbIN (Bunorpa-
0B, 1967; Ctpaxos, 1963). O razoBoii (ha3ze BoJABI JPEBHUX OKEAHOB
MOXHO CYJIUTh IO pe3yJbTaTaM MCCIEIOBAHUN Ta30BOr0 COCTaBa
BKJIIOUCHUHN B JPEBHUX KPEMHHUCTHIX Moponaax (tadn. 10.1). Jannbie
ATOM TaOJWIIBl MOKA3BIBAIOT, KaK MOCTEIIEHHO B Ouocdepe MeHsIICS
COCTaB PAaCTBOPEHHBIX B MOPCKOW BOJI€ T'a30B, a CJIEIOBATEIbHO, U B
atMoc(epe: C TEUCHHEM BPEMEHU YBEIMYHUBAIOCH COAECP)KAHUE KU-
CJIOPOJIa U a30Ta MPU OJHOBPEMEHHOM COKpAIlCHUHU YTJIIEKHUCIIOro ra-
3a.

braromaps Bo3pocuieMy MNOCTYIUIEHHIO B OKE€aH KHUCIopoAa 3a
CYET MOSIBJIICHUSI BTOPOT'0 MCTOYHHUKA ((OTOCHMHTE3a IIHaHOOAKTEPUI),
MOCTENEHHO OKHUCIISJIUCh TAKUE BOCCTAHOBUTEIH, KaK CEPOBOJIOPOJ U
3aKUCHOE keie30. OHU MPEeBpAIATIUCH B CYJIb(AThl U OKUCIIBI JKEJIe3a.
B pesynbTaTe OKEaHWYECKHE BOJIbI CTAHOBWIHCH  XJIOPUJIHO-
KapOoHaTHO-CyJb(aTHRIMU. ballaHCOBBIE pacueThl MOKa3aau, YTO €c-
JM UCXOAUTH U3 MAacChl OPraHUYECKOro yriiepoaa B OCaJOYHBIX MTOPO-
Jax, TO 3TOM Macce JOJKHBI COOTBETCTBOBATH HE TOJIBKO Macca K-
ciopoia B arMocepe, HO U KHUCIOpPOJA, BXOISIIMA B COCTaB
CyJib(paTOB OKEAHUUYECKUX BOJl U B OKHCHBIC PY/IbI JKeJie3a, TaK Ha3bl-
BaeMbIE JKele3uCThie KBapiuThl. (MIMeHHO Takoe OuochepHoe mpouc-
XOXKJICHUE MMEIOT >KeJie3Hble pyabl Kypckoih MarHMTHOW aHOMaluH,
JAOIIME celvac HaM JIy4llee ChIpb€ I MPOU3BOJICTBA YHUCTOTO XKe-
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ne3a.) [locne Toro, kak ObLTM OKHUCIIEHBI BCE 3aMachl CEPOBOIOPOA U
BOCCTAHOBJICHHOTO KeJie3a B BOJIaX MEPBUYHOTO OKE€aHa, KUCIOPO U3
OKeaHa CTaJl TOCTYMaTh B aTMOchepy.

Tabmuma 10.1

Cpeonuii cocmag 2a3060ii (hazvl 6 COBPEMEHHOU MOPCKOIL 800€ U 80
GKIIOYEHUAX OPEBHUX KDEMHUCHBIX NOPOO
(mo FO.I1. Kazanckomy u ap., 1973)

Bo3spacr KomunuectBo | Konnenpanus (B 00beMHBIX ITPOLICH-
ompeene- Tax)
HUHN st, C02 02 N2 u
HCI, HF, penkue
NH;, rasbl
SO,
CoBpeEMEHHBIN OKeaH - - 3,2 34,1 62,7
Bepxnuii men 3 - 4,9 20,1 75,0
CpennHuii 1€BOH 2 - 7.6 18,0 74,4
Cunyp 3 - 31.8 13,6 54,6
Bepxauii nporepo3on 2 - 37,1 12,6 50,3
Bepxnuit nporepo3on 11 - 34,5 13,7 51,8
CpenHuii npoTepo30i 3 - 31,8 11,9 56,3
Apxett (?) — HIDKHUI 1 31,3 44,2 5.5 19,0
MPOTEPO30H
Apxeit 7 35,1 61,1 - 3,8

Atmocdepa. Mbl He 3HaeMm, Kakol OblUIa mMacca atMocdepbl Ha
NEepBOM dTare pa3BUTHUs OMocdephl, HO CKOpee BCEero oHa ObLja 3Ha-
YUTEJIHHO MEHbIIIE COBpEMEHHOM. [lepBoHavaIbHBIN coCcTaB aTMocde-
pBI Hauajd MEHATHCA 3a CUET MOsBIICHHS Kuciopoaa. OH mocTynasl B
atMocdepy cHavana 3a cueT Goroxumuueckux peakuuii ¢ H,O u CO,.
Ho »ToT uctounuk, kak nojaraet A.Il. Bunorpagos (1967) mor nath
He Ootiee 0,1% 1o cpaBHEHUIO ¢ COBpeMeHHOM aTMocdepoil. BTopbim
0oJiee MOIITHBIM HCTOYHHUKOM CBOOOJHOTO KHCJIOpOJa OBLI MOJBOJ-
HBIM 0a3aJbTOBBIA BYJIKAHW3M, HO TEPBOHAYAILHO IOCTYIUICHHUS W3
3TOT0 MCTOYHWKA IIJIM HAa OKWCIEHUE DPA3IUYHBIX COCIUHEHHUH, CO-
TepKaImxcs B MOpckoit Boae. M, HakoHel, TpeTuii UCTOUYHHK ((hoTo-
CHUHTE3) — BBIJICJICHUE CBOOOJHOTO KHCIOpOJa Kak MOOOYHOTO Ipo-

% 246 R




10. Ocnosnvie smanst pazeumus ouocghepot

TyKTa KU3HEASATEILHOCTH IMaHoOakTepuil. [losiBieHne cBoOOIHOTO
O, (cpa3zy U3 Tpex UCTOUHHUKOB) MpuBeNo kK okucienuto CHy — CO, 1,
CIe0BaTeNbHO, K CTAaOMIM3aIMi KapOOHaT-OMKapOOHATHOW CHUCTEMBI
B OKeaHu4eckou Bojie. Yriekucibiii ra3z (CO,) u3z atmocdeps mpak-
TUYECKH HaIleao ObLI M3BJICUCH >KU3HBIO, KOT/Ia HAdalld OTJararbCs
ouorennbie kapOoHatsl. [IpoaykTel cepsl — H,S, SO, u apyrue nepe-
TN B SO42', N3MCHHUB COCTaB OKCAHWYECKOMN BOJBI. NH41+, BEPOSTHO,
OBLIT HCUepIiaH OpraHu3MaMiu M OKUCIICH B DJIEMEHTApPHBIN a30T. Tak ¢
MOMOIIbI0  OMOTBHI  cO3Jajach MOIHAsE COBPEMEHHasi a30THO-
kuciopoaHas armocdepa. Korga conepkaHue KUCIOpPOAa JOCTHUIIIO
npuMepHO 1% OT COBPEMEHHOr0 ypOBHS, CTaja BO3MOXKHOHN >KHU3Hb
a’poOHBIX OpraHu3moB. IlosiBIeHHE WX 3HAMEHYET IMEpPBYIO Iepe-
CTPOMKY cuCTEMBI OMOC(hEepbl B HCTOPUU €€ PA3BUTHSI.

Jlutocdepa. Ha atom 3Tane moMmumo 6a3aabTOBOTO CJIOS 3€MHOM
KOpBI CTaJl UHTEHCUBHO (POPMUPOBATHCS M TPAHUTHBIN ciioi. OH cJo-
KU (PyHAAMEHT APEBHUX IUIATPOPM, KOTOpHIE MO CYILIECTBY MpE-
CTaBSIM COOOU sAnpa Oymynux KOHTHHEHTOB. KoOHTHMHEHTaIbHBIC
osoku 3ansuiv, 1o oineHke H.II. BacunbskoBckoro (1973), mopsiaka
13% ee nmoepxHoctu. OOpazoBaHue OJOKOB I'PAHUTHOIO CJIOS MO CY-
IIECTBY SBWJIOCH OTAAJICHHBIM IOCIEJACTBUEM TE€X T'€OXUMHYECKUX
npeodpa3zoBaHuil B OKkeaHe U aTMOc(epe, BOSHUKIIMX IO BIUSHUEM
MEPBBIX >KUBBIX OPraHW3MOB (TOSIBJICHUE CBOOOJHOTO KHCJIOpOAa U
cokpamienue copaepxkanusi CO,). PocT y4acTKOB Cylld, W3MEHEHUS
XUMH3Ma atMocepbl U OKE€aHa, B KOHEYHOM CUeTe, IIPUBEJIM K TOMY,
YTO TMOSBWICS HAPSAYy C BYJIKAaHOTEHHO-OCAJIOYHBIM M TYMUIHBIN THII
auTorene3a. IMeHHO B HEM U MPOUCXOAWIIO MPOCTPAHCTBEHHOE OT]IE-
JICHUE OKHUCIIOB KpEMHE3eMa OT KeJie3a U allOMUHUSL.

Wtak, Ha 3TOM JIpeBHEMIIIEM ATare pa3BUTUsI OMOChepbl rIIaBHBIM
COOBITHEM OBLJIO TIOSBJICHUE TEPBBIX OHMOIIEHO30B JKMBOT'O BEIIECTBA,
00pa3oBaHHBIX OaKTEpUSAMU (LIMAHOOAKTEPUSIMH M OpraHoTpodamu).
NmMenHo Onarojapsi UX OMOT€OXMMHUYECKON aKTUBHOCTH MPOU3OIILIH
CEpPbE3HbIC XHMMHMUYECKHE MPeoOpa30BaHMsI BCEX €CTECTBEHHBIX TeEI
ouocdeprl. B mnienom B Ouocdepe BoccTaHOBUTENbHASI Cpejlla MOCTE-
MEHHO CMEHSJIaCh OKHUCIHUTENIbHOU. [Ipom3onuim kapAauHaIbHBIE W3-
MEHEHHSI COCTaBa OKE€aHMYeCKUX BOA. OHM M3 XJIOPUAHBIX CTajau
CIiepBa XJOPUAHO-KapOOHATHBIMH, a 3aT€M M XJIOPUJIHO-KapOOHATHO-
cynbdataeiMu. Hauanocs mMoiiHoe OuoreHHoe 00pa3zoBaHue KapOoHa-
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TOB, a TAKXKE OTJIOKCHHUE KEJIE3UCThIX KBApUUTOB. [losBUINCH Kpy1I-
HbIE OJIOKM TPAHUTHOTO CJIOS 36MHOM KOpBHI B BHUJAE JPEBHUX ILJIaT-
dbopM, KOoTOpbie 00pa3oBaiM sapa OyayIIuX KOHTHHEHTOB. B mosiBiie-
HUW W pa3pacTaHUU 3TUX JAPEBHUX IIATGOpM psiJi UCCeqoBaTeleH
BUJIUT PE3YJIbTAT KU3HEIACITEIbHOCTH KUBBIX OPraHU3MOB, KOTOPHIC
C MOMEHTA CBOETO MOSIBJICHUS Hauajau MpeoOpa3oBbIBaTh MOBEPXHOCTh
Haiel miaHeTbl. OHU cIOCOOCTBOBAIM KOHCEPBAIIMKA U HAKOILICHUIO
COJIHEYHOM HHEPruy B TOJIIAX OCAJOYHBIX IMOPOJ, OKAWMIISBIIMX
JIPEBHEHUIIINE YYaCTKU CylH. lIpomorkancs pocT BOJHOM MacChl
OK€aHa, YCIIOXKHSJICA penbed 3eMHOM moBepxHOcTU. Ha 3Tom artame
MBI BIIEpBbIe (PUKCHUPYEM CYIIECTBEHHBIE M3MEHEHUSI KIMMaTa, KOTO-
pbI€ BBIPA3WINCh B TPEX BOJIHAX PE3KOr0 IMOXOJIOJAHUS, COMPOBOXK-
JABIIINXCSl TIOKPOBHBIM oJieficHeHHeM. B atMocdepe yBeanuuBaioch
COJIEp’)KaHUE a30Ta U KUCIOPOJa, MCUYE3al METaH U COKPAIIAJIOCh CO-
nepxanue CO,. Tak k Hayay HEOMPOTEPO30HCKON PEBOIIONUU OaK-
TepUAIBHBIMU COOOIIECTBAMH ObLIa CO3/1aHa HOBas OMOTeOXUMUYE-
CKas cpeja.

Heonporepo3oiickuii 3tan pa3surus 0uochepsl

IlepBasi mepectpoiika cucteMbl Ouocdepbl Mpou3ouuia OKOJO
1 mupa. €T ToMy Ha3aj, B Hadase MO3IHETO MpoTepo3os (B pudee). K
TOMY pyOexy MpUypodYeHa HEOMIPOTEPO30MCKas PEBOJIIOIUS B Pa3BU-
THU )KUBOTO BEIIIECTBA, B pE3yJIbTaTe KOTOPOU IMUPOKOE Pa3BUTHE MO-
Tyuuny 3ykapuoThl. [losBuiack Ta NpUHIMIHATIBLHO HOBas (opma
KUBOTO BEIIECTBA, C >KU3HEIEATECIbHOCTbIO W OHOr€OXUMHYECKON
GyHKIMEH KOTOPOTO CBS3aHO KapJMHAJIBbHOE TpeoOpa3oBaHUE BCEM
onocdeps! (MOTOKOB PHEPTUU M KPYTOBOPOTOB XUMUUYECKUX DJIEMEH-
TOB). C MOSIBIICHUEM 3YKapHUOTOB OKOHYATEIBHO CJIOXKUJIACh MPUHIIN-
MUajibHasl cXeMa IOTOKOB 3HEpruu B omocdepe (cM. puc. 8.1). Itot
ATaIl JIuicsA 10 pyOexka B 570 MiH. JET, KOT/Aa JKHUBBIE OPTaHU3MBI
OCBOWJIM KaJIbIIMEBYIO (DYHKIMIO, YTO MPHUBEIO K OYEPEAHOU mepe-
cTpoiike ouocdepsnl (cM. HUXKE). Takum o0Opa3oM, JIUTEILHOCTh pac-
cMatpuBaeMoro stana npumepHo 430 miH. set, unu okoio 11 — 12%
IPOJIOKUTEIHFHOCTH BCEH NCTOPUHU OMOCHEPHI.
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Oxean. [loBepXHOCTh OKeaHa MPOAOJKAA COKPAIIAThCs, & €ro
BOJ[HAs Macca yBennuuBanach Ha 12%. (92% oT coBpeMeHHOTO 00be-
Ma). YBenuuuiaack cpeaHss riyouna okeana 1o 3200 — 3300 m, cpeau
MOPCKHMX 0acCeiHOB CYIECTBOBAIU TTyOOKOBOJHBIE U MEIKOBOJIHbBIC
Ha ApeBHUX 1atdopmax (BacunbkoBckuid, 1973).

’KuBoe BeliecTBO MO-MPEKHEMY OBLIO COCPEAOTOYEHO TOJIBKO B
OKeaHe, B CTPYKType KOTOPOTO MPOMU3OIUIA CYIIECTBEHHbIE M3MEHE-
HUA. YBEIUMYECHHUE COepKaHus Kuciopoaa B atMmochepe 10 1% ot co-
BPEMEHHOT'O TIPUBEJIO K YBEIIMYCHHUIO €T0 KOHIICHTPAIIMU U B MOPCKOM
BOJIC, a ATO CO3/JaJI0 YCIOBHUS JUIsl JKU3HU a’pOOHBIX OpPraHU3MOB.
OTUM HE 3aMeJIUIIM BOCIOJIb30BAThCS IYKAPUOTHI, KOTOPBIE OJITO
XKJanu cBoero yaca (6osee 1 mupa. jer). UMeHHO UX MaccoBoe pas-
BUTHE HA3bIBAKOT HEOMPOTEPOZOUCKON peBoonreil. OHa BbIpakanach
B MOSBJICHUU OJHOKJIETOUYHBIX OPTraHU3MOB (IIPOTUCTOB) C FYKAPUOT-
HOM KJIETKOW JOBOJILHO CJIOKHOTO CTPOCHHMS, a TaKKe MHOTOKJIETOY-
HbIX. Heo0Xxo1uMo moauepkHyTh, YTO CO3AaHUE TPODHUUIECKON cUcTe-
MBI B OaKTepHAIBbHBIX COOOIIECTBAX, U MOSIBICHHE B HEOMPOTEPO30€
YKAPUOTHBIX OJHO- U MHOTOKJIETOYHBIX OPTraHW3MOB CBSI3aHO C pea-
JAU3aledl OJJHOTO W TOTO K€ MPUHIMIA — Koomepamuu. VIMeHHO B
COOTBETCTBUU C 3TUM IMPHUHIIUIIOM Ha Pa3HBIX YPOBHAX OpPTaHU3ALUU
’KUBOT'O BEIIECTBA BOSHUKIIN OJIHO- U MHOTOKJICTOYHBIC OPTaHU3MBbI, a
TaK)Xe 9KOCUCTEMBI.

HeomnpoTtepo3oiickass peBOJIONMS MPOUCXOauiIa B OKEaHe, KOTO-
PBIM IO CBOEMY XHMHYECKOMY COCTAaBY Hadasl MPUOIMKATBCA K CO-
BPEMEHHOMY COCTaBY OKEAHWYECKUX BOJ. ATMoc(epa MOo3IHEro Mmpo-
TE€pPO30s1 HauMHajIa MPUOOpeTaTh a30THO-KUCIOPOAHBIA COCTaB, XOTS
KOHIICHTPAIIMH OTJICJbHBIX Ta30B B HEH OTIMYATIUCh OT COBPEMCHHBIX.
[To6ouHBIN MPOAYKT >KU3HEAEATCILHOCTU ITMAHOOAKTEpUNA — KHCIIO-
poa — OBLI C MX TOYKH 3PEHUS KYTKUM 3arps3HeHueM ouocdepsl. Ho
UMEHHO OMOTE€HHBIN KHUCIOPOJ MPHUBEI K IPeoOpa30BaHUI0 T€OXUMHU-
YECKHUX YCJIOBHH, K KOTOPHIM Obljla BBIHY KJA€HA MPUCIIOCA0IUBATHCS
ouora.

C Tex majeKkux BpEeMEH B OMOTE HAYAJIOCh MPEUMYIIECTBEHHO
MOP(OJIOTHYECKOE PAa3BUTHE FYKAPUOT, KOTOPOE MPUBEIO K Omopas-
HOOOpa3uio, HabMogaeMoMy ceiiuac. Mbl He 3HaeM, MOYeMY TOSBU-
JIUCh DYKapHUOThI, HO 3HAeM, KaK OHU BO3HUKIU. [losBIIeHNE UX CBS-
3aHO C OO0pa30BaHMEM KOMOWHATOPHBIX COCIMHEHUN PpPa3TMUYHBIX
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OakTepuil ¢ MOCJIEAYIONIEH MHTErpaliel uX B IIEJIOCTHBIA OpraHu3M
(3aBap3un, 1999). Bo3Hukanm pa3Hble KOMOMHATOPHBIE COSTUHECHUS
OakTepui, KOTOpbIC, B KOHEUHOM CYETE, IPUBEIU K MOSBICHUIO YK€
CpeAu MPOTUCTOB JIByX OCHOBHBIX TUIOB KJIETOK (PACTUTENBHBIX U
KUBOTHBIX). M3 MpOTUCTOB (pacTUTENIbHBIX M KWBOTHBIX) CHayajia
MPOU3OLILIN KOJOHUAJBHBIE, a4 3aTEM U MHOTOKJIETOYHBIE PACTUTEIIb-
HBIE U dKUBOTHBIE OPTaHU3MBI.

“Bce mepexoapl OT KOJOHHAIBLHOTO CII0co0a KM3HU K MHOTOKJIC-
TOYHOCTH BO3MOKHBI TOJBKO JIJIsI 9YKapUOTOB. 37€Ch B OOJIbINIEH CTe-
MICHU TPOSIBJISICTCS MPUHIIUIT "MATPEIIKHU'', KOT/Ia HA MAJICHBKYIO KyK-
Jqy HajaeBaercs Oosbiias. JOMUHUPYIOIIMM CTaHOBHUTCS MPOIECC
YCIOXKHEHUsI ¢ Tmocieaytome nuddepenimanmueit GyHKIUA KIETOK
BHYTpU OpraHu3Ma v (OpMHUpPOBAHUEM TKAHEH, OTIMYAIOIINX KOJO-
HUHU OT MHOTOKJIETOYHBIX OpraHu3sMoB” (3aBap3uH, 1999, c. 100). Oc-
TaTKW ATON OecckeneTHOW (payHbl BEHJIa MU3BECTHBI U3 BEPXHETO MpPO-
Tepo3ost ABcTpanuu, Anganckoro muta Cubupu, Ha benmomopckom
nob6epexxbe Kosnbckoro moiayoctposa.

['1aBHBIM COOBITHEM HEOMPOTEPO30MCKON PEBOJIIOIMU OBLIO TO-
SIBJICHME MOIIHOTO (hOoTOCHHTE3a y BOAOPOCIEH M OBICTPHI U BCE
YOBICTPSIIOIIMICA POCT MAacChl OMOCa, YCIOKHEHUE €ro OpraHu3allnH.
Oprannueckoe BEIIECTBO CTAHOBUTCS IOCTOSIHHBIM, 00S3aTEIbHBIM
KOMIIOHEHTOM OCaJ04HBIX mopoA (oT jonei mporeHta a0 1%, Crpa-
x0B, 1963). B 11e710M B OKeaHe POA0IKAIOCh XEMOT€HHOE 1 OMOT¢H-
HOe 00pa3zoBaHue OOJIBIINX TOJIL KAPOOHATHBIX MOPOJ] — U3BECTHSIKOB
U JTIOJIOMUTOB. Takoe 3aXOpOHEHHE B OCaJKax OOJIBIIOTO KOJIMYECTBA
CO, npuBOIUIIO K MAJEHUIO €€ COJIepKaHusl B aTMocdepe.

ATMocdepa, Kak yXe 0TMEHaJIoCh BbIlIe, Oyaroaapst GOTOCUHTE-
3y 3€JIE€HBIX BOJIOPOCJICH cTajla MpUOoOpeTaTh a30THO-KUCIOPOIHBIN
coctaB. OHa ocBOOOXKIaMack (O1arogapss MHTEHCUBHOMY KapOOHAToO-
oOpazoBanuto) u ot CO,, Bce Ooubllie NpUOINKAICH K COBPEMEHHOM
atMoc(epe, XOTsI KOHIEHTPAIIUU OTJICJIbHBIX ra30B B HEH €Ille OTJIH-
YaJIUCh OT COBPEMEHHBIX.

JIutocdepa. [Tpogomxancs pocT TPaHUTHOTO CJIOSI 3€MHOU KOPBI,
KOTOpBIA cnaran JpeBHue tiargopmbl [oHnBaHckyro, CeBepo-
AwmepukaHckyto, Bocrouno-Eppomneiickyto, Cubupckyro u Kwuraii-
CKYI0. DTOT KOHTHHEHTaJIbHbIN OJIOK, 1o oneHkam H.IT. Bacuibkos-
ckoro (1973), yxe 3anuman uyTh MeHbIIe 25% 3eMHON TOBEPXHOCTH.
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['unicorpadguueckas kpuBas crajia cymecTBeHHo kpyue (puc. 10.2). Ha
Cyllle TPOJOJDKAJIO UJTH MHTEHCHBHOE XMMHUYECKOE BBIBETPUBAHME.
Cpenu nuToreHe3oB ObUIM MPECTaBICHBI YK€ Bce TUIbl. He uckito-
YEHO, YTO Ha 3TOM 3Tare Mpou3onuio (GopMUpOBaHUE OOJIBIIOTO KPY-
TOBOPOTA COJIHEUHOW SHEPTHH.

Htak, Ha 5TOM dTame MPOJOJKAIOCh NajbHEHIee pa3pacTaHue
IpeBHUX TIaTGOpM, HA KOTOPHIX (OPMHUPOBAIUCH MEIKOBOJIHbBIC
MOpPCKHE 0acceHbl. B 3THX MENKOBOJAHBIX MOPSIX MOJYYHIIUA IIUPOKOE
pacpoCTpaHEHUE PYKAPHUOTHI, KaK OJHOKJICTOYHBIS, TaK U MPUMHUTHUB-
HbIE MHOTOKJIETOYHBIC. 11 MMEHHO UX MIMPOKOE Pa3BUTHE CTAJIO TJIaB-
HBIM COOBITHEM 3TOTO dTana. [losBiaenne GoTocuATE3a Y BOIOPOCIICH
PE3KO YCHITHIIO KUCTIOPOIHYIO OMOTCOXUMHYECKYIO0 (DYHKITHIO JKHBOTO
BEIIIECTBA M CO3JAJI0 BTOPOM (POTOCHHTETHUECKUI (B JOMOJHEHUE K
HIOTEHHOMY) KaHall TOCTYIUIeHUsI B Ouochepy CBOOOTHOTO KHCIIO-
pona. JTo, B CBOIO OYEpelib, CIOCOOCTBOBANIO O0Jiee OBICTPOMY T€0-
XUMUYECKOMY M OHOT€OXMMHUYECKOMY IMPeoOpa3OBaHUIO BOJHBIX U
BO3JIYIIHBIX Macc Ouocepbl, KOTOphIE MO CBOEMY COCTaBy CTaju
PUOJIKATHCS K COBPEMEHHBIM.

PanHenaJsieo30iickuii 3tan passurus oOuocdepbl

OTOT JTam pas3BuTugd Ouocdepsl oxBaTbiBaeT Bcero 160 —
170 man. net (¢ 570 maH. et g0 410 — 400 MiH. JIeT, B TEYCHUE KEM-
OpHiICKOr0, OPJAOBUKCKOrO W cuiypuiickoro mnepuojsoB). Ilo cBoei
MPOJIOJDKUTEIHHOCTH OH CPAaBHUTEIBHO KOPOTKUM: OXBAaTHUJI BCETO
muiib okosio 4 — 4,8% Bcel JIMTENBHOCTH UCTOpUU Ouocdepsl, HO
3HAYMMOCTb €T0 ObLIa KOJOCCaIbHA, TaK KaK B TCUEHHE €ro CO3aTUCh
YCJIOBHSI, KOTOPBIE MO3BOJIMIIN )KMBOMY BEIIIECTBY OCBOMTH HOBOE JIJIs
HUX TIPOCTPAHCTBO — CYIIly BOBHUKIINX KOHTUHEHTOB.

Bropass kapauHajibHas IepecTpoiika Ouocdepbl MNPOMU3OIILIa
570 MJH. JIET TOMY Ha3aj, KOrjla Cpeay 3yKapuoTOB (PaCTEHHUUN U KU-
BOTHBIX) MOSBWINCH (DOPMBI, OCBOUBIIIME OCTPOESHUE MUHEPAIHHOTO

CKeJleTa U3 KapOoHaTa KaJbIIHs.

“bruoMuHepanu3aIys CTAHOBUTCS BHYTPUKIIETOUHBIM MPOIIECCOM U HE 3a-
BUCUT OT BHEIIHUX yclOBUH. OOpa3oBaBIIMIICS CKEIET MOXKET PacTBOPSATHCS
WIN K€ 3aXOPOHSTHCS B BUJEC OMOTEHHON M3BECTHSKOBOHM IMOPOJBI, CO3TaHHOM
KoKkkosutodopunamu, hopamuHupepaMu — MPOTUCTAMU, KOJIOHUATBHBIMU TYO-
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KaMH, KOPAJJIOBBIMUA TPYNITUPOBKAMU HIIU K€ MOJUTIOCKAMHU Ha OYEHBb ITUPOKOM
HIKajge OMOJIOTMYECKOM BOJIIONMUA. MEHSAETCS U CONPSIKEHHBINA C KaJlbI[MEBbIM
UKJI HEOPraHWYECKOro yrjiepoja. JTOT IMKI B CBOIO OYEpEIb COMPSIKEH C
UKJIOM OPTraHUYeCcKOro yriiepoja COOTHOIIeHueM 1:1, MOCKOJIbKY OcaxKJIeHUE
kapOoHaTa u3 OukapboHara TpedyeT ynaneHus u3 chepbl peakiiuiu arpeCCUBHOM
YIJIEKUCIIOTHI, KaK 3TO MPOUCXOAUT U ceiluac B IKOCHUCTEME KOPAJIJIOB WJIU U3-
BECTKOBBIX Bojopocieit” (3aBap3un, 1999, c. 99).

B pesynbTaTe cTam MEHAThCS Ta30BBIM cocTaB aTMOC(ephl: B HEH
YMEHBIIIUJIOCH COJICp)KaHUE YTJIEKUCIOrO0 ras3a, M YBEIUYUIOCH C
OJIEpaHUE KUCIOpOAa 3a cUeT (POTOCHHTE3a BOJIOPOCIIEH, KOTOPHIE
MOJIYYHJIM MAacCOBO€ Pa3BUTHE B MEIKOBOJHBIX MOpsix. B kapOoHart-
HbIX Topojax jutocdepnl coaepxkurcs B 15 000 pa3 6onpmie CO,,
yeM B atMocdepe. Pactenus exeroano norjomiatoT 1/35 Bcero CO,,
conepxaiierocst B armocdepe. Kak Tosbko comepkaHue KUcaoposa B
atMocdepe gocturio npuMepHo 10% (0T coOBpeMEHHOI0 ypOBHSI), Ha-
yaj oOpa3oBBIBATHCS O30HOBBIM CIIOW. DTO HMMENO JAJeKO HIYIIUE
MOCJICICTBUSL: KECTKOE YJIbTPAPUOIIETOBOE U3IIyYEHUE, TYOUTEIBHOE
JUIst OMOTHI, CTAJIO 3aJEP>KUBATHCA O30HOBBIM DKPAHOM M MEPECTAIIO
JTOXOJIUTh JI0 JHEBHOU MOBepXHOCTH. Co3/anuch yCIOBUS JJIsl TIbIII-
HOT'O Pa3BUTHS >KUBBIX OPraHU3MOB HAa MEJIKOBOJIbE, & ITOTOM W JJIS
BBIXOJIa HA CYITYy >KUBOTHBIX U PACTCHUI.

OxeaH Ha 3TOM 3Talle 3aHUMaJl OKOJIO 77% TMOBEPXHOCTU 3EMJIH.
Ho xapakTep MOpckux OaccelHOB MpeTepries CyIIEeCTBEHHbIE H3Me-
HeHusi. Cpel HUX BBIACISIIMCH MEJIKOBOJIHBIC SIIMKOHTUHEHTAbHbBIC
MOPsi, TEOCUHKIIMHANIbHBIE 0acCceiiHbl ¢ 0ojiee pacwICHEHHBIM pejibe-
dboMm (cMm. puc. 10.2). U, HakoHel1, CyIIeCTBOBAJ TPETUH THUII — TITy0O-
KOBOJIHBIE OK€aHUUYECKHE OacceHHBl, THNAa TUXOoro okeaHa. I 1aBHBEIM
COCPEIOTOYCHHEM MOPCKHX OpPraHU3MOB OBUIM MEJIKOBOJHBIC IJIaT-
dhopMeHHBIE MOPS M TEOCUHKJIMHAIbHBIC 0aCCEHHBI.

Opranuueckuii MUp KeMOpUsi, OpJIOBUKA U CUIIypa 3a MOCJICTHUE
200 et 7OCTaTOYHO XOPOIIO U3YUYEH MAIEOHTONOramMu. [Jonroe Bpems
VICCIIEJIOBATENEN MOpa)KaJla BHE3AMTHOCTh MOSIBIICHUSI C CAMOI'0 PaHHE-
ro KeMOpHsi BCEX OCHOBHBIX THIIOB KUBOTHOTO MHMpPA M HUBIIUX pac-
TeHril. Ho mOTOM BBISICHENOCH, YTO 3Ta BHE3AMHOCTH TOJBKO KaXYy-
niasics. JKuBble OpraHu3Mbl ¢ Hayajga KeMOpHUsI OCBOWIIM KaJIbI[MEBYIO
(YHKIMIO ¥ CTalu CTPOUTH CBOU PAKOBUHBI U CKEJIEThI U3 KapOoHaTa
KaJIBIIHSI, YTO CIIOCOOCTBOBAJIO JIYUIIEMY COXPAaHEHHIO MX OCTAaTKOB B
ropHsix nopojax. [loatomy, XoTsi Bce OCHOBHBIE THIIBI )KUBOTHBIX H
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MPUMUTHUBHBIX HU3IIMX PACTCHHUM MOSIBUIIUCH €Ile BO BpeMsl HEOIPO-
TEPO30MCKOM PEBOJIIOLMM, HA MPEABIAYIIEM 3Talle, HO OHU CMOTJIH
IPOJIEMOHCTPUPOBATH BCE CBOE Pa3HOOOpa3ue TOJBKO TOTJA, KOT/a y
HUX TIOSIBUIIUCH TBEP/IbIE CKEJICThl U PAKOBUHBI.

Cpenu >KUBOTHBIX Tpeobiiananu 0eCcro3BOHOYHbBIE, XOTS B OpJI0-
BUKE YK€ MOSIBUWIKCH MEepPBbIe OECUENIIOCTHBIE MO3BOHOYHbBIE. Bee xu-
BOTHBIC M HU3IIWE PACTEHUS OOUTAIU MPEUMYIIECTBEHHO B MEJKO-
BOJHBIX MOpsX ApeBHUX TaTdopm. K koHIy 3Tana 6uopaznoodpasue
BbIpOciio ipuMepHO B 10 pa3. Bo3amoxkHO, 4TO Ha 3TOM 3Tarne OakTe-
pUalIbHBIEC COOOIIIECTBA HAYaJd OCBAaUBaTh MOA3EMHYI0 OHochepy.

NHTeHCUBHOE U3BJICUEHNE KapOOoHaTa KaJIbIUs U3 MOPCKOM BOJIBI
MPUBEJIO K TOMY, YTO OHa W3 XJIOPUJHO-KapOOHATHO-CYJib(haTHOU
CTAaHOBUJIACh XJIOPUJAHO-CYJIb(PaTHOM, MPHUONMKAICH IO CBOEMY XH-
MHUYECKOMY COCTaBy K BOJAaM COBPEMEHHOro okeaHa. OqHako ee co-
JEHOCTh HE OCTaBajach MOCTOSHHOM. OHA TO YBEJIMYMBAIACH, TO
yMeHbIanack. Pa3pociivecsi KOHTUHEHTaIbHbIE MAacCHUBBI CYIIM TIO-
CTaBJISLIU BCE OOJIbIIE U OO0JIBIIE PACTBOPUMBIX COJIEH B OKEaH, YTO HE
MOIJIO HE BBI3BATh yBEJIUUYEHHUE €r0 COJICHOCTH. C JIpyrol CTOPOHBI, B
MEJIKOBOJHBIX MOJY3aMKHYTBIX MOPSX, PACIOJIOXKEHHBIX Ha JPEBHUX
maTdopmax, BO BpeMsi PErpeccuil MporucXoanIo OCAXKICHUE COJIeH U3
MOPCKOM BOJIbI, YTO YMEHBIIAIO COJIEPHKAHUE COJIEM B MOPCKOU BOJIE.
B pe3ynbTaTe CI0XWIOCH TMHAMUYECKOE PABHOBECHE, KOTOPOE IMO/I-
JEP>KUBAJIO COJICHOCTh MOPCKUX BOJI OKOJIO CPEAHUX 3HAYCHUH.

AtMocdepa. biarogapst GOTOCMHTETUUECKON JEATEILHOCTA BO-
JOPOCIIeH, MOTYYUBIIUX TUPOKOE PACIIPOCTPAHCHUE B MEJIKOBOHBIX
OacceiiHax, 1IJIO0 MTOCTENEHHOE HAKOIUICHUE KUCIOpoJia B aTMocdepe.
OnHOBpEMEHHO COKpamaiock B Hell u coxaepxkanne CO,. OnHa wuc-
MOJIb30Baach KUBBIMU OpPraHU3MaMH [ TOCTPOCHUS BHYTPEHHETO
WM Hapy>KHOro kapOoHatHoro ckeiera. Korma conepikaHue KHUCIIO-
pona nocturio 10% coBpeMeHHOro, mpou3ouuio (opMUpOBaHUE MO-
CJIEJHETO 3alllUTHOTO YPOBHSA OMOC(EpPhl — O30HOBOTO CJIOS. DTUM
ObLITM CO3JaHbl MPEANOCHUIKU JJI1 3aBOEBAaHMS CYLIU >KUBBIMU Opra-
HU3MaMH.

3emHasi kopa. Pa3pociivecss B mpeaniecTByoIiee Bpemsi OJIOKH
I'PAaHUTHOTO CJIOA 3€MHOM KOpbI 00pa30oBalid JPEBHUE IIATPOPMBI CO
CpPaBHUTEIBLHO POBHBIM penbedom. K HuM otHOcutcs CeBepoamepu-
kaHckas, Pycckas, Cubupckas u Kuraiickas. [1natdopmel Obutn cy-
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IIECTBEHHO MPUIIOHSITHI HaJ] OKEAHUYECKUM JTHOM, PACIIONO0KEHHBIM
Ha 0a3aJIbTOBOM CJIO€ 3€MHOW KOpPBI. DTOT KOHTHMHEHTAJIbHBIN OJIOK
3aHUMaIT nopsiaka 23% 3eMHON MOBEpXHOCTHU. [losBIeHrEe 3TUX miat-
dbopM X0poIlI0 BUIHO Ha TUIcOTpaduueckoit kpuoit (cM. puc. 10.2).

Bpemenamu MOpckue BOJBI 3aJIUBAIM IPEBHHUE TIATHOPMBI MOJ-
HOCTBIO WJIM YaCTUYHO. TakWe HACTyIUIEHWS MOpS Ha3bIBAKOTCS
TpaHcrpeccusiMu. B pesynbTaTe 00pa3oBBIBAIUCH MEJIKOBOJHBIE 00-
HIMPHBIE SMTUKOHTUHEHTAIbHBIE MOPS, TJI€ KUIIeJa )XK13Hb. BpemMenamu
BOJIbI YXOJWJIU C JPEBHUX IIaTGHOpPM, KOTOpPhIE BHOBh CTAaHOBHUJIMCH
cymei. Takoil 0TX04 MOpsI Ha3bIBAIOT PErPECCUsIMH MOPCKOIro Oac-
ceiina. Jyia paccMaTtpuBaeMoro 3Tamna ObLJIO XapaKTepHO TPU BOJIHBI
TpaHcrpeccuil u perpeccuid. [lo okpannam npeBHUX MmiIaTGopM U Me-
XKy HUMHU pPa3BUBAIMCH OoJiee TTyOOKOBOJHBIE T'€OCUHKIMHAIBHBIC
OacceliHbl ¢ Pe3KO pacUIEHEHHBIM Pesibe()OM JTHA U Pa3BUTHIM BYJIKa-
HU3MOM.

Wtak, riaBHbIE COOBITUS 3TOrO0 CPABHUTEJIBLHO KOPOTKOrO 3Tama
OBLIN CBS3aHBI C JATBHEHUIINM OHOTCOXMMHUYECKUM IIPEoOpa3oBaHUEM
BOJIHBIX U, TJIAaBHBIM 00pa3oM, BO3AYIIHBIX Macc (COJepKaHUe KUCIIO-
poJa HEYKJIOHHO YBEJIMYMBAIOCh, a YIJIEKHCJIOrO ra3a CHUXAaJIoCh).
OTO — CJHEACTBUE OCBOCHHS KWBBIMHU OpPraHU3MaMH KaJlbLIUEBOU
GbyHKIIMUA. YBEIUYEHUE COJICPKAHUS KUCIOpoaa B aTMocdepe puBe-
J0 K 00pa30BaHUIO MOCJIEIHErO 3alllUTHOrO YpoBHs Omocdepsnl (030-
HOBOTO 7KpaHa). Co3aayiiuch YCIOBUS JIJISl BBIXOJIa MOPCKUX OpraHu3-
MOB Ha CYIIIY.

IMo3anenaneo3onckui dTamn
pa3BuTus ouochepnbl

Ouepennas  mepectpoiika Ouocdepsl  Mmpousolia  OKOJIO
410 - 400 mJyiH. JIeT TOMY Haszajl, B KOHIIE CUJTypa, Korjga oOpa3oBasics
HA3e€MHBIA PACTUTEIbHBIN MOKPOB, U3BMEHUBIIUN BCE OMOT€OXUMHYE-
CKHe U reousnyeckue mnpouecchl. Toraa mpous3onuio GopMUpoBaHUe
YETBEPTOr0 €CTECTBEHHOTO Tejia Ouocdepsnl ri1o0aaIbHON pa3MEepHOCTH
— naHAmapTHON 000J0YKH, MOSBUBIICICS Ha KOHTUHEHTAX U OCTPO-
BaX.

%) 254 R



10. Ocnosnvie smanst pazeumus ouocghepot

O BepxHel rpaHuIle 3TOro 3Tana HeT eAuHOro MHeHus. OHu uc-
cinegoBarenu (3aBap3uH, 1999) ckIOHHBI TPOAOIKATH €r0 BIUIOTH JO
HACTOSIIET0 BPEMEHM, HE BHUJSI MPUHIUNHAIBHBIX U3MEHEHUH cpeau
#UBBbIX opranu3moB. [pyrue (bapenbOaym, 2000) orpaHu4YMBaIOT €ro0
pyOEKOM, PacIioNOKEHHBIM TIe-TO B MO3AHEHN I0pe UK HA TPAHUIIE e
¢ MenoBbIM TiepuoioM (150 — 140 miH. et Tomy Hazaxn). Ha atom py-
Oexe Impou3oIlIa ObICTpas MepecTpoiika Bce I1o0anbHOM ITUPKYIIs-
1MUY BelecTBa B Ouocdepe (cM. pazaen 9). Eciau npuHATH MOCIEAHIO
TOYKY 3PEHUS, TO MPOJOJDKUATEIBHOCTD 3Tana COCTaBUT OKOJIO 250 —
260 muH. net (6,5 — 7,7% IIUTEeNbHOCTH BCel UCTOpUM Onocdepsl).

OxkeaH Ha 3TOM 3Tane Bce OOJbIIe MpruoOpeTal CBOM COBPEMEH-
HBIE YEPThI, XOTS COOTHOILICHUE CYIIU U MOps, a TakKke 00beM OKea-
HUYECKUX BOJI HE OCTaBaJIUCh MOCTOAHHbIMU. Ha 3TOM 3Tane Habro-
JAJIMCh YEThIPE MOPCKUX TPAHCIPECCUU, BO BPEMSI KOTOPBIX MOPCKHE
BOJbI MPOHUKAINA AAJEKO B IIyOb MaTepuKoOB, 00pa3ys OOLIMpHBIE
MEJIKOBOJHBIE 3MUKOHTUHEHTAIbHBIE MOpsi. B HUX, paBHO Kak U B
T€OCUHKIIMHAIIBHBIX MOPSX M OTKPBITOM OKeaHe, OOUTaIu cambie pas3-
HOOOpa3HbIe MOPCKHE KUBOTHBIE U pacTeHus. CocTaB UX BUIOB, PO-
JIOB U CEMEUCTB HE OCTABAJICS TOCTOSIHHBIM, OH 0OHOBJIsIcs. Hanbo-
Jee KpyIHble U3MEHEHUS TPOU30IIA Ha pyOeke Majieo30sl U ME30304l.

B camoMm Haudasie sTamna, B JICBOHCKOM TEPUOJE, B MOPAX ObLIU
IIMPOKO TPEJCTABICHBI CaMble Pa3HOOOpa3HbI€ PHIOBI: MAHIIUPHBIE,
KHUCTeNepble, ABOSKObIIaue u T. A. Hemapom aeBOHCKHI mepuo
Ha3bIBAIOT «BEKOM PbIO». OT HEKOTOPHIX M3 HUX MPOU3ONILIU MEPBHIC
Ha3eMHbI€ MO3BOHOYHBIC. OTIENbHBIE MPEACTABUTEIN ITOM ApEBHEU
dbayHbl pbIO MOXKWUIU O COBPEMEHHOCTH M OOWTAIOT Y BOCTOYHOIO
nooepexbst Appuku B paitone KoMmopckux ocTpoBOB.

“B okeaHax MmpoJ0JDKAeTCS POCT OMOMACCHl M pacIoj3aHuE KU-
BOM MaTepuu 1Mo JHY; OEHTOC 3aXBaThIBAET BCE HOBbIC U HOBBIC yya-
CTKM TJTyOOKOI'O JIHA; MOJIBUTACTCS B IEJIarMUYe€CKOM HaIpaBJICHUU U
IJIAHKTOH, YTO, HECOMHEHHO, TAK)KE YBEJIUYUBAET OMOMACCY MOPCKUX
OpraHu3MoB. B 11€J10M 1O3TOMY 32 OTHOCHUTEIIBHO KOPOTKUH TMPOME-
KYTOK BPEMEHH >KUBOE BEIICCTBO KOJIMYECTBEHHO BO3pacTaeTr, BEpo-
ATHO, HE MEHee 4yeM B 3 — 3,5 pasa. YBenmueHrue OMOMAacChl KHUBOU
MaTepUU COMPOBOKIACTCS YCIOKHEHHUEM €€ KaueCTBEHHOTO COCTaBa
U, YTO OCOOCHHO Ba)KHO, MCIIOJIb30BAHUEM OpraHU3MaMH psiia MUHE-
paJbHBIX KOMIIOHEHTOB JJISI IOCTPOEHHSI HAPY>KHOTO M BHYTPEHHETO
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ckeneta: S10,, CaCO;, MgCOs, pocdaron, SrSO,4, BaSOy; psa manbix
anemeHToB (Cu, V u ap.) UCMIOIB3YIOTCS B MeTaboIM3Me KIETOK, yda-
CTBYSl B CTPOCHHUU CJIOKHBIX METAJNIOOPTaHUYECKUX COCTMHEHUM (Tre-
MOIIUAH U JIp.). TeM cambIM B OTPOMHOM CTEMIEHU YBEIUUYUBAETCS BO3-
nelcTBMEe Omoca Ha BCIO TCOXHMMHIO OKeaHa M aTMOC(EpHL...
[lepeMeHbl MPOU3OILIIN B COCTaBE ra30BbIX KOMIIOHEHTOB TUapocde-
pbl, T1e Takxke pe3ko yosuia CO, 1 COOTBETCTBEHHO BO3POCIO COJEP-
xanue O,. 910 o3Hayano peskuit poct Eh m pH mopckoii Boabl.
BrnepBrie oHa cTaljia MIEIOYHOM U Bce 0oJiee MIEI0OYHOM 10 Mepe MpH-
OJMKEHHUST K COBPEMEHHOCTH... OOMIIMEe KHUCIOpOJia B MOPCKOM BOJIE
MPUBEJIO K TOMY, YTO OKHUCIUTEIbHAS TJICHKA CTAHOBUJIACH B OKEaHax
U MOpSIX Bce 0oJiee MOITHOM U Bce 0oJiee JIUTEIBHO CYIECTBYIOIMICH.
... B TO e Bpems pocT OMOMAaccChl INIAHKTOHA U OEHTOCA U UX PaCIoJ-
3aHHE OT Oepera K IEHTPY 0acCeiiHOB yBEIMYMBAIHU IUIONIAlb Pa3BU-
THSI BOCCTAHOBHUTEJILHON 30HBI B OCaJIKax; 30Ha 3Ta MepeMelnianach
BCce 0oJiee B MEJIArMYE€CKOM HAIpaBJICHUU. DTO MPUBEIO K TOMY, YTO
OCaJIKU IEHTPaJIbHBIX 00nacTed BceX MiIaTMOPMEHHBIX U TE€OCUHKIIHU-
HaJIbHBIX MOPEH CTalnM HACTONBKO 00ratel Cpr, YTO BOCCTAHOBUTEIb-
Has 30Ha B HUX BCErjia BO3HMKaNA. TOIBKO B IEHTPAIBbHBIX YACTSIX
OKEaHOB, B CBSI3U C OYEHb MaJIbIM IOCTYIUIEHUEM B HUX Copr U 00TIB-
el CTaOUIBHOCTHIO OPTAaHUYECKOTO BEIECTBA, BOCCTAHOBUTEIBHOU
30HBI B WJIaX HE BO3HUKAJIO U JIO CUX MO ATa 00J1aCTh XapaKTEepU3yeT-
Ci PpE3KO OKHCIECHHBIMU KpacHOUBETHbIMH ocaigkamu’ (Ctpaxos,
1963, c. 519, 521).

AtMocdepa TIOCTEIEHHO CTaHOBUTCS Bce 0Oojee a30THO-
KHCIIOPOJIHOM 3a cueT noctyrieHus O,, 00pa3oBaBIIETOCs B IIPOIIECCE
dboTOCHHTE3a Ha3eMHBIX U BOJIHBIX pacTeHuil u ucdyepnanus CO, npu
OMOTeHHOM 00pa30BaHUM KapOOHATHBIX OTIOXKEHUM B MOPSIX U OKea-
Hax.

3emMHasi Kopa KOHTHHEHTAJIBLHOIO THUIIA MPOJOJDKAJIa Hapallu-
BaThCs KaK BOKPYT JIPEBHUX IUIATPOPM, TaK U IMMyTEM CO3JaHU MOJIO-
neix 1iatdopm (3anagHo-EBpomneiickoi, Mapokkanckol, Ckugcko-
Typanckoit). OnHUM U3 IPUMEUYATENbHBIX COOBITUN OBLIO OJIEICHEHHE
YaCTU MOBEPXHOCTU 3eMJIM (3TO CIAYyYHIIOCH MpUMEpPHO 270 MIIH. JET
TOMY Hazaj, B MO3JHEM mayneo3oe). Toraa ababl MOKPHUIH JAPEBHIOKO
maTgopmy roxHOro mosymapus ['onasany. [lotom 3To moOKpoBHOE
oJieicHeHue pacrtasiio. [lepuoanuecku (uepe3 40 — 60 MIIH. JIeT) BO3-
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HHUKAJIM OPOTEHHBIE 3MOXHU, KOTAa CO34aBaJIUCh TOPHI. ITO COMPOBOK-
JAJIOCh PE3KUM YCUJICHMEM HA3€MHOTO ByJKaHu3Mma. Bo BpeMms BylI-
KAaHUYECKUX HU3BEPKEHUM YBEIMYMBAJIOCHh MOCTYIUIEHUE HA JHEBHYIO
IMOBEPXHOCTH PAAMOAKTUBHBIX DJIEMEHTOB, UTO B CBOIO OYEPEIh BEJIO
K TIOBBIIIICHUIO €CTECTBEHHOTO PaJlOaKTUBHOTO (poHA KaK HAa3eMHOMU
Cpelibl, TaK U MOPCKOM BOJIbI.

JlangmadrTHas cdepa. Hauano dopmupoBaHus 3TOr0 camoro
MOJIOZIOT0, II0 MEPKaAM I'€0JIOTUYECKOT0 BPEMEHHU, ECTECTBEHHOTO TEIa
onocdepsl ObUIO MOJOKEHO B KOHIIE CHIIypa — Hadalie IEBOHA BBIXO-
JIOM PACTCHUU Y KMBOTHBIX HA CyIIy. Tako€ pacIIupEeHUE TOJIS KU3-
HU CTAJI0O BO3MOKHBIM IMOCJI€ BOSHUKHOBEHHUS IMOCJIETHETO 3AIIUTHOI'O
ypoBHs Ouocdepnl (030HOBOro 3kpaHa). IlepBeIMU 3acenunu cyury
MHUKpPOOPIraHU3MbI: CHUJIMKATHBIE OaKTEepUM W JUIIaHUKUA. OHU MpHU-
HSJIM CaMO€ aKTUBHOE y4acTHE B MPOIECCaX BBIBETPUBAHUS TOPHBIX
nopoJ1. M ¢ 3Toro MOMeHTa BBIBETPUBAHUE MPEBPATUIOCH U3 (HU3UKO-
XUMHUYECKOro Mpoliecca B Ouoreoxumuueckuili. OCBOEHHE HOBOU CY-
XOITYTHOM HUIIM MUKPOOPTaHU3MAaMU MPHUBEIIO TAKKE K YMECHBIIICHUIO
coaepxkanusa CO, B atmocepe u ruapocdepe.

“B KOHIIE CHITypa — JIeBOHE Ha4yajoch (POpMUPOBAHUE PACTHTEIHHOTO TIO-
KpOBa, Korja (poToCHHTE3UpYIOIIas MOBEPXHOCTh ObljIa BhIHECEHA B aTMOChepy
u3 BOAHOU cpensl. KynpmuHamms GopMUpoBaHUs PacTUTEIHLHOTO MIOKPOBA JI0C-
turia B kapoone. C Tex mop Ha3eMHas KU3Hb MPOTEKAeT B a’dpOTONe — IMPo-
CTPaHCTBE OT IMOYBHI IO BEPXYILEK JEPEBbEB — U B MOYBE KaK KOPHEOOUTAEMOM
cinoe. BeiHOC (hoTocuHTE3MpyIOmIel MOBEPXHOCTH B aTMOC(hepy MPOUCXOIUT C
00pa30BaHUEM OPraHUYECKOro CKejieTa CTe0Js M ¢ HAKOIUIEHHEM OOJIBIINX
Macc UEJUTIONO03bI M JJUTHUHA. DT COSAMHEHHUS U3MEHWIH KOJIMYECTBEHHBIE CO-
OTHOIIICHHUS B HA3€MHOM YTJIEPOIHOM LinKie. 3MeHuscs u atMocepHBbIid THI-
POJIOTUYECKUI IHMKJI 32 CUET TOSBIICHUS dBaTpPAaHCIUpAIMK (MCHAPSHUS BOIBI
Ha3eMHOH pacTUTENbHOCTRIO. — b.B.I1., O.B.b.). OTCloa cTaja UHBIM U TPOIIECC
JeHy Ay, PacTUTebHBINA MOKPOB TECHO CBSI3aH C Pa3BUTUEM I'PUOHOTO MHIIE-
JHS B TIOYBE, TIOATOMY PaCTHTEIbHBIN OKPOB CIIEAYET paccMaTpuBaTh Kak pac-
TUTEIHHO-TPHOHYIO CHCTEMY ... HAINYKHE TPHOOB Ha TTOBEPXHOCTU KOHTHHEHTOB
KaK MPeBAPUTEILHOE YCIOBHE Pa3BUTHS PACTUTEIILHOCTH YPE3BBIYAIHO BaXKHO,
TaK Kak OOyCIIOBIMBAET 3aMbIKaHHE YTJICPOJHOTO LMKIA MOTEHIHAIBHO MOII-
HBIM TPOIIECCOM NECTPYKILMHU, A0 TOTO KaK MOSBATCS HOBbIE MPOAYLEHTHI ...
JlesATenbHOCTh KUBOTHBIX CBfA3aHA, MPEXJe BCEro, ¢ Ouorypodaiuen, HO B 00-
MMX OMOT€OXMMHYECKUX IHMKIAX OHU UTPAIOT MOAW(DUIMPYIONIYIO, a HE Ompe-
JEJSIONIYI0 poJib. Best Ouocdepa 7Toro Tuma cymecTBeHHO a’dpoOHa, UCKIIIoYast
JUIIb OTHOCHUTENIbHO HEOOJbIINE aHa’pPOOHBIE KapMaHbl B aM(pUOMAIbHBIX
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nanamadrTax, rae IpOUCXOINUI0 HAKOIUICHUE YTJIeH — YTIepOIHBIA UK OBLI
paszopBaH. Takum oOpa3om, mIaTGOpMEHHBIE O0JIACTH CTalld WUTPATh CYIIECT-
BEHHO MHYIO POJIb B 3KOHOMHUKE Iu1aHeTsl” (3aBap3uH, 1999, c. 98). O0 sTom ro-
BOPSIT U COBPEMEHHBIC OIICHKH MCTOYHUKOB TOCTYIICHUSI OMOTE€HHOTO KHCIIO-
poaa B atmocdepy: npumepHo 50% kuciopoja naroT Mopckue pactenus u 50%
HazeMHasi pactutesbHoCcTh (Dusnueckas reorpadusi MUpoBoro okeana, 1979).
Ecnu ydecTs, 4TO Cyllia 3aHMMAaeT BCEro JHIb 1/3 TMOBEPXHOCTH TUIAHETHI, a
MOPS U OKeaHbl 2/3, To npouecc GOTOCUHTE3a Ha CYIlle UAET UHTCHCUBHEE MIPU-
MEPHO B JIBa pasa.

B nanamadTHON 00070YKEe C caMOro Hayajga BO3HUKAET P
BEChMa CYIIECTBEHHBIX HOBOOOpPa30BaHUM, KOTOPHIE CHITPAJIA 3HAUU-
TEJIbHYIO POJIb B Pa3BUTHUH Bcel Omocdepbl. K HUM OTHOCATCS TOYBHI
1 0oJIoTa.

IMouBbl. B HUX coaepkaHUE >KUBOTO BEIIECTBA JOCTUTAET HE-
CKOJIbKHX JECATKOB MpOIeHTOB Beca. OOpa3oBaHHME MOYB HAYAJIOCh,
KOTJla MUKPOOPTaHU3Mbl (DU3UKO-XUMHUYECKUW TIPOIECC BBHIBETPUBA-
HUA OpeBpaTwiv B Ouorecoxumuieckuii. He Menee BaxkHo ObLIO pas-
BUTHE B KapOOHE CIUIOIIHOTO TOKPOBAa HA3eMHON PACTUTEIBHOCTH,
KOTOpasi CBOUMHU KOPHSIMH CKpENujia BEpXHUN PBIXJIbIN clIol, oOpaso-
BaBIIMIMCS HAa  MaTEepUHCKUX mopojax. Kak  momuepkuBan
B.W. BepHaackuii, mouBa npeacTaBisieT OO0 “0051acTh HaUBBICIIEH
F€OXHUMHUYECKON SHEPTUHU KUBOTO BEIIECTBA, 3TO Ba)KHEUINAA MO CBO-
UM T'€OXMMHYECKHUM IIOCJIEACTBUSAM J1adopaTopusl UAYIIMX B HEH XHU-
MHUYECKHUX U OHMOXUMHYEeCKHX mporieccoB” (19600, c. 98).

XUMHYECKHE  DJIEMEHThHI B TIOYBAaX, KaK  YyKa3bIBal
B.U. Bepnaackuii (1960r), Haxoastcst B Tpex cpenax. Cpeda A — 310
MaJION3MEHEHHBIC 00JIOMKH MAaTECPHUHCKHUX IMMOPOJ, Ha KOTOPBIX 00pa-
30Banack nouBa. Cpeda B — )KUBOE BEIIECTBO MOYBKI U €r0 00JIee WIH
MEHEee Pa3JIOKUBIIHMECS OCTaTKU. B HUX MOryT KOHIIEHTPHPOBATHCS
10 MEHbIIEN Mepe cienayromue eMenTsl — B, C, N, O, H, F, Na, Mg,
Al, Si, P, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se(?),
Sr, Mo, Ag, Sn, Ba, Au(?), Pl, Bi, Li, Sc, Br, Rb, J, Cs, Ce, (Y). Cpe-
0a C — Ooyiee WIM MEHEE CTOMKHE WIMCTHIE TTOYBEHHBIC MHHEPAJIBI.
OHM Majo0 pacTBOPUMBI B BOJIE U KOHIIEHTPUPYIOTCS B ITOYBAaX B BUJE
TOHKUX ocaikoB. IIpu pa3pylieHuH MOYB MIMCThIE MUHEPAIbl MOTYT
MIEPEHOCUTHCS PEKaMH B BUJIE B3BECH.

Takasi KOHIEHTpAIUSI XUMHUYECKUX IJIEMEHTOB B MOYBAX Ba)KHA
JJ1s1 CHaOXKEHUSI Pa3BUTHS HA3eMHOM PacTUTEIBLHOCTH MHUKPOIJIEMEH-
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TaMd. Eciu BoJHBIE MOPCKHE PACTEHHS BCE HEOOXOIMMBIE 3JIEMEHTHI
MOJYYar0T 4Ye€pe3 MOBEPXHOCTh TENa W3 MOPCKOW BOJBI, B KOTOPOU
PaBHOMEPHO B T€X WJIM MHBIX KOHUEHTpALMUSAX COAEPHKHUTCS BCS Taod-
nuua MenzeneeBa, TO y Ha3eMHBIX PACTECHUN NMUTAHUE HUAET YeEpe3
KOPHEBYIO CHUCTEMY M3 IOYBBI. BCE MHKPO3JIEMEHTHI, KOTOPBIE EMY
HEOOXOIMMBI, HAa3eMHOE PAcCTEHUE MOJIy4aeT TOJIbKO W3 MOYBHL. B
JaHAMAPTHON Cpeie HET TAKOTO PABHOMEPHOTO PacHpeiesICHHs dJie-
MEHTOB, KaK B MOpcKoi Boze. 11oaTomy co3paBaeMasi KOHLIEHTpALUS
3JIEMEHTOB B cpejie B mouBkl 1 ecTh Kak Obl CBOEOOPA3HBIM CTPaxoBOM
dona nns pacteHuid. IHOTIa 3TOT MEXaHU3M JAaeT COOM, YTO BEAET K
HEJOCTAaTKy WM M30BITKY MUKPORJIEMEHTOB B MouBax. B pesynbrare
BO3HUKAIOT SHJAEMUYHbIE OOJIE3HU PACTEHMI, a TaKKe€ XKUBOTHBIX U
yelioBeKa. B mocnegHue roapl B MEOUIIMHE CTaly 00pallaTh BCE BO3-
pacTaroliee BHUMaHUe Ha JUCAJIEMEHTO3bl U JIpyrue MUIleBble qucha-
JaHChl KaK Ha nNpuuuHbl MHOTUX OoisiesHei (Tepmyrosa, 2001). Ilpu-
YMHA TaKUX [HIIEBBIX JAHCOATIAHCOB KpPOETCS B OCOOEHHOCTSX
F€OXUMHH TIOYB.

Kpowme Toro, noguepkusan B.M. BepHaackuii, MOYBBI UTPAKOT OT-
POMHYIO pOJb B MOOMJIM3ALIMM BEIIECTBA HA BOJOCOOPHBIX IIIOMIAIAX
npu JuToreHese ((GopMHUPOBAHUHU COCTaBa MIPECHBIX BOJ CYIIIH):

IIOYBBI — IIPECCHaA BOga — MOpPCKas Boga — MOpCKOfI 5 0) 1

ropHas 1noposja 0CaJI04YHbIC TTOPOJIBI

[TouBbl U PACTUTENBHBIM MOKPOB CYIIM O00pa30Bajid CBOCOOpa3-
HBIN 3KpaH, KOTOPBIM CTasl 3a/Iep>KUBATh HA CyIlle MHOTHE OMOTCHHbBIC
anemeHTsl (N, P, K u psan npyrux), Kotopbie paHee OecipensTCTBEHHO
MOCTaBJISUTUCh B Mopckue Oaccelinbl. Kak cunraror H.H. Bep3unun u
ap. (1976), ato mpuBesio K mepepacrpeeieHUI0 KUBOIO BEIIECTBA
MEXy cylied u rugpochepoit, B KOTOPOH €ro Macca HECKOJIbKO CO-
KpaTuiach.

boaoma u ceazannoe ¢ numu yenenaxonnenue. OIHOBPEMEHHO
Cc 00pa30BaHUEM HA3EMHOTO PAaCTUTEIBHOIO MOKPOBA MOSIBUIUCH 00-
J10Ta, B KOTOPBIX HAYaJOCh YIJICHAKOIUJIEHUE, TIOCTUTIIIEE CBOETO MaK-
cuMyMa B KapOoHe U Havaye nepMu. [IoTom 31oxu yriieHaKoruieHus
PETYJISIPHO MOBTOPSUIMCH MPU NEPUOJUYECKU TTOBTOPSBIIMXCS YBIAXK-
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HEHMSIX KJMMaTa, Korjga oOwWIMe BJarud CIIOCOOCTBOBAJIO MBIIIHOMY
Pa3BUTHUIO HA3EMHBIX PACTEHUM.

[lenouka (pactutenbHast Mmacca —>Topdh — OypbIi yrojipb — Ka-
MEHHBIA Yrojb) C TOYKHU 3PECHUSI T€OXHUMHUM — 3TO €II€ OJIUH KaHall
u3bsaitus CO, u3 atMmocdepsl (MOMUMO OUOTEHHOTO O00pa3oBaHUS
kapOoHatoB). Ilo cymecTBy mouBooOpa3oBaHue W YIJICHAKOIICHHE
CTaJIM MOCIECIHUMU IITPUXAMU B BO3HUKIIIEM OOJILIIIOM KPYTrOBOPO-
T€ COJHEYHOW DHEPruu, B TOM MEXAHU3ME KOHCEpPBAIlMU SHEPrUH
IpU JIUTOTEHE3€, 0 KOTOPOM YK€ HE pa3 yIOMHHAJIOCH paHee (CM.
paznensl 8 u 9).

Ilpeoopazosanusa, npouszoweouiue cpeou HA3EMHbBIX HCUBBIX Op-
2aHu3Mo6, ObUIU 3HauUUTENbHBI. JlaHnmadTHas o00o0j0YKa — 3TO CO-
BEpILICHHO Apyras cpeia oouTanus. TONBKO Ha CylIe >KUBBIE Opra-
HU3MBI B TIOJIHOM MEpe MCIIBITAIN Ha ce0e CUITy 3eMHOT0 TSAroteHus. B
BOJTHOM CpeJie OHU Pa3BUBAIUCH Kak Obl B HeBecomocTu. Ha cyiie co-
BCEM JIpyrasi CUMMETPHUS CpEJibl, HEKEJIM B BOJHOM TOJIIIE OKEaHaA.
[ToaTomy B nanamadgTHON cdepe y KUBBIX OPraHU3MOB MOSIBUIIOCH
MHOT'O HOBBIX BO3MOKHOCTEH JIJIs1 pa3BUTHUS B CaMbIX Pa3HBIX HAIpaB-
JICHUSIX, KOTOpbIE ObUIM HE3aMEIJIMTENIbHO peain30BaHbl. OTMETUM
HEKOTOPBIE U3 HUX.

[lnonepaMy Ha3eMHON PACTUTEIBLHOCTU OBUIA CIIOPOBBIE pacTe-
Hus. Ho oueHb OBICTpO, YK€ B KAMEHHOYTOJIbHOM NEPUOJE, HA CMEHY
UM IPULUTH NPEJICTABUTENIN TOJIOCEMEHHBIX. OHM TOCTIOJACTBOBAIM HA
Cyllie Ha MPOTSKEHUH Bcero dTana. Hacekomble MOsSBUINCH B APEBHUX
MEJIKOBOJAHBIX BOJOEMAX OOJOTUCTHIX JEBOHCKUX JIAHAMIA(TOB OKOJIO
375 muH. neT ToMy Hazaa. Ho oHu OBICTPO MPUCTIOCOOMIIUCH K Ha3eM-
HOMY 00pa3y >KU3HU U IIUPOKO PACTPOCTPAHUIUCH MO CYyXOIYTHBIM
MeCcTOoOOUTaHUsIM. B CBOEM 3BOJIIOIIMOHHOM Pa3BUTHH HACEKOMBIE HE
n30eKalyi TUraHTU3Ma: B KAMEHHOYTOJIBHOE BpPEMSl pa3Max KpbUIbEB
HEKOTOPBIX cTpeko3 npocturan 70 cm. OrpoMHBIX pa3MepoB ObLIU U
TapakaHbl. Ho Takoll ruranTu3M ObLI JIMIIL TYNUKOBOW BETBBIO. BEhI-
XOJl U3 3TOTO TyINHKa ObLIT HalJIeH HACEKOMBIMU Ha CJIEAYIOIIEM dTare
pa3BuTHs OMocephl, KOrja MOSBUIUCH IIBETKOBLIE PACTCHUS.

Wtak, Ha MO3IHENANC030MCKOM ATale TJIABHBIM COOBITHEM B Pa3-
BUTHH Ouocdepnl Ob10 popmupoBanue naHamad@THON cepsl, B KO-
TOPOW C HAMOOJIbIIEH CHUIION MPOABUIACHE OMOT€OXUMUYECKAsT (PyHK-
Ysl KUBOrO BemecTBa. MIMEHHO 3TO MPUBEIO K OKOHYATEIbHOMY
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GbopMUPOBAHUIO TTPUHIIUITUAIIBHOW CXEMBbI MOTOKOB DHEPTHH B OHO-
cdepe, CyLIECTBYIOIIECH 10 HACTOAILEIO BpeMeHU. Bce ecTecTBeHHbIE
Tela TJIOOATbHOM Pa3sMEpPHOCTH CTAIM MPUOOPETaTh COBPEMEHHBIM
O0JIMK, B TOM YHCJIC€ M KPYTOBOPOTHI XMMHUYECKHX DJIEMEHTOB. B Ha-
36MHBIX YCJIOBUSIX OTKPBUIMCh HOBBIE€ BO3MOYKHOCTH JIJISl IBOJIFOIIMOH-
HBIX MpeoOpa3oBaHUil KUBOrO BelecTBa. OHU pearn30BaINCh B MUPE
pacTeHUM TMOSBJICHUEM TOJIOCEMSHHBIX, B )KHBOTHOM IIapCTBE CpeIU
0€CTM03BOHOYHBIX — HACEKOMBIX, CPEIM TTO3BOHOYHBIX — UX HAa3E€MHBIX

dbopm.

CoBpeMeHHBIN 3TAN pa3BuTUs OMOCchepbl

DTOT camblii KOPOTKUM 3Tan (Bcero okojo 4% BpEMEHU CYILECT-
BOBaHMs Ouocdepsl) Havancs okoino 150 MitH. JIeT ToMy Hazaj ¢ mepe-
CTPOHWKH TI'€OXMMHUYECKHX KpyroBopoToB. Torma, mo JaHHBIM
A.A. bapenbayma (2000), yCTaHOBHIINCh COBPEMEHHBIC KOHCTAHTHI
reOXMMHUYECKUX paBHOBecui. K Hauamy sTama BHYTpPEHHSSI CTPYKTypa
orocdepbl OKOHYATEIBHO CIIOKHIIACh B BHJIE CHCTEMBI ITIOTOKOB JHEP-
MU U KPYTOBOPOTOB XUMHUYECKUX DJIEMEHTOB, & BCE €CTECTBEHHBIE TE-
Ja TJI00aTbHON Pa3sMEPHOCTH TMPHUOOpPENT COBPEMEHHBIEC OYEpPTAHMS.
Ckauko00pa3HOe HM3MEHEHUE OCHOBHOM TI€OXMMHUYECKOW KOHCTAHTHI
MIPUBENIO, BEPOATHO, CUCTEMY Onocdephl B HEYCTONYMBOE PaBHOBECHE,
CO3/1aB YCJIOBUS JJI1 BOBHUKHOBEHHS HOBOOOPA30BaHUU CPEIM KUBBIX
cymectB. K HUM OTHOCATCS CIEAYIOIINE KPYIHBIC IBOIOIMOHHBIMU
mpeoOpa3oBaHUSIMHM KHMBOTO BEIIECTBA B JaHAahTHOH cdepe.

IlosiBjiIeHUe cpeaM PACTUTEJBLHOCTH NOKPHITOCEMEHHBIX H
AajibHeHIAas UX KOIBOJIOIUA ¢ HACeKOMbIMU. K TOMy MOMEHTY,
KOT'/la B MEJIOBOE BpEMs MOSIBUIIUCH IIBETKOBBIC PACTCHUS, HACEKOMBIE
y>K€ TIPOYHO OCBOWJIMCH B Ouocepe, pacpoCTpaHUBIIUCH MO BCEH
nanamadTHON 00osouke. X "BCIOJHOCTB" M MOMOIJIA UM CHITPATh
pEIIarolyI0 pOjb B BOSHUKHOBEHUH U JAJIbHEUIIIEM MTPOrpecce T0MHU-
HUPYIOIIUX B HACTOSIIEE BpeMs IIBETKOBBIX pacteHuid. A.JI. Taxrtan-
KaH HAMEYaeT CIEIYIONIYIO MOCIeI0BaTEILHOCTh MPOIECCa Pa3BUTHUS
MOKPBITOCEMEHHBIX ;
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/lepeBbs1 — KYCTAPHUKH — MOJYKYCTAPHUKHA —>
MHOT0JIETHHE TPABbl — OJIHOJIETHHE TPABBI

CoBpemMeHHasi 1IBETKOBas PAaCTUTEIBLHOCTb, HACUUTHIBAIOIIAS
390 cemerict, okosio 13 000 ponoB u He menee 240 000 BuoOB, CO-
CTaBJISIET OCHOBHYIO MAacCy pacTHTEIBLHOIO BellecTBa Omochepbl. A
0€3 HAaCeKOMBIX OHa CYIECTBOBATHL HE MOKeT. [lo3TOMy HacekoMblie
SBJISIFOTCSI CAMBIMU HEMOCPE/ICTBEHHBIMU YYACTHUKAMU MPOU3BOJCTBA
OCHOBHOW NEPBUYHON MpOAyKIMU Onocdephl. XOTs ONbLJICHUE LBET-
KOBBIX PACTCHUN W CTAJIO0 BaKHEHIEW (PYyHKIMEH HACEKOMBIX, ATUM
JajeKo He hcueprbiBaeTcs ux ouocdepHas poib. “IloTpediss pactu-
TEJIbHYIO THUIIY, OHU TPAHCHOPMUPYIOT €€ B Je(DUIIUTHBIC KUBOTHBIC
O€JIKK U caMH, B CBOIO OuY€pe]lb, CTAHOBSITCS TPO(YUUECKOW OCHOBOM
CYIIIECTBOBAHUSI MHOTOYHUCJICHHBIX BUJIOB MO3BOHOYHBIX U OECMO3BO-
HOYHBIX JKMBOTHBIX. MHUpP HAaCEKOMBIX CIYKUT OJHHUM M3 OCHOBHBIX
KaHAJIOB, MO KOTOPOMY L€ MUTAHUSA PbIO, ambuOUil, penTuiini,
ITUIl ¥ MJICKOIUTAIOMINX 00OTamarTcs XKUBOTHBIM Oeiakom™ (Mup-
305iH, MamaeB, 1989, c. 4). HeiHe ki1accy HaCEKOMBIX MPUHAJICIKUT
oosiee 70% BHUAOB KMBOTHOIO HapcTBa. Hacekombie aKTUBHO BKIIIO-
YUJIKCH B TpaHCHOPMAIMIO OPraHUYECKOro BemiecTa B ouochepe. Ux
BO3MOXKHOCTH €I11€ JajJeKo He ucuepnanbl. K npumepy, TyTOBBIH 111€-
komnpsia 3a 40 nHeit yBenmuuBaeT cBoto omomaccy B 50 000 pa3. Ha
TaKoe CIOCOOHBI TOJILKO OakTepuu. Hacekomble BBICTYNalOT U Kak
BOKHEHIIIME caHUTapbl Onocdepsrl. s yenoBeka OHM UHTEPECHBI Kak
MPOU3BOAUTENHU [IEHHOTO TEXHUYECKOTO ChIphs (JIaKh U KPacKH, BOCK,
menk). OHU TOCTaBJSAIOT MUIIEBbIE MPOIYKTHI (MEA) U JIEKapCTBEH-
HbIE mpenapaThl (MYETUHBIN 7, TPOIMOJIUC, MUETUHOE MAaTOYHOE MO-
JIOYKO, MEPry U T. JI.).

OcBoeHue MO3BOHOYHBIMHM BO3AYIIHOU cpeabl. IITunbl cpenu
CYXOITYyTHBIX TTO3BOHOYHBIX KHBOTHBIX MOSBWIMCH OKOJO 150 MUuIH.
JeT TOMY Hazaja. JTO COObITHE OBLUIO BEChbMa 3HAYMMBIM ISl 3BOJIIO-
uu onocdepsl. [ITuibl, HApsATYy ¢ HACEKOMBIMU, OCBOWJIM ISl CBOETO
MEePEBIKEHUSI BO3AYIIHYIO CPEAy M CTald UrpaTh BaXXHYIO pOJb B
MUTpAIlUd XUMHUYECKHX 3JIEMEHTOB B Onocdepe. OHU ¢ reoxumuye-
CKOWM TOYKH 3PEHHUS SIBIIIOTCS aHTHIOJAMU PEK, KOTOPbIE HECYT XH-
MUYECKUE DJIEMEHTHI B KOHEUHBIE BOJIOEMbBI CTOKA, a MTHUIIBI — C MOPSI
B INTyOb KOHTHHEHTOB.
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IlosiBJieHHEe cpead MO3BOHOYHBIX KHBOTHBIX MJIEKONHMTAIO-
IIMX, KOTOPbIE MOCTENEHHO 3aHSJIM CPEAY HUX JOMHUHHUPYIOIIEE MO-
noxkenue. Cpean MIIEKOMUTAIOIMINX BeChbMa OBICTPO TMOIIET TaK Ha3bl-
BaeMbIil  mporecc nedanuzanuu  (pa3BUTHE U YCJIOXKHEHUE
IEHTPaIbHON HEPBHOW CUCTEMBI U TOJIOBHOTO Mo3ra). [Iporecc neda-
JU3alU TTOCTENEHHO Pa3BUBAJICS OJIHOBPEMEHHO C 3BOJIIOIMEN MO-
3BOHOYHBIX, TIEPBbIC MPEACTABUTEIN KOTOPHIX MOSIBUINUCH €III€ B Op-
JOBUKCKOM Tiepuone. Ha coBpemeHHOM »Tame pa3Butus Ouochepsl
TeMIbl Heanu3anuu cpeid MICKONMUTAIOMKNX PE3KO YCHIMIKNCh, YTO
MPUBEJIO K BOBHUKHOBEHHUIO HOBBIX (DOPM YKUBBIX OPraHU3MOB, MOTY-
YUBIIWX MPUHIIUIIAAIEHO HOBBIE BO3MOXHOCTH BJIHMSATH Ha XOJ OHO-
chepHbIX TporieccoB. BOT Kak BBICTpAaUBAET AT COOBITHUS MOSBICHUS
HOBbIX (hopm H.H. Moucees (1999).

K nepeomy cobovimuro otHocuTCsl OBICTPOE U MAaCCOBOE UCUYE3HO-
BEHHUE B KOHIIE MeJIoBOoro nepuoja (75 — 70 MiH. JeT TOMy Ha3ana) u-
HO3aBpOB. [lpuunHbl X BhIMUpaHUS HEACHBI. OJHAKO HECOMHEHHO,
YTO JUHO3aBPbI, COUJII C apEHBI KU3HU, OTKPBUIA JOPOTY MIIEKOIU-
TalOIIUM, KOTOpbI€ ObLJIM COBPEMEHHUKAMHU JTWHO3aBPOB, 3aHUMAas Ha
"MepapXnUueCcKoU JIECTHUIIC )KU3HU" 00JIee HU3KYIO CTYIICHb.

Bmopoe codovimue npou3o11io B Hayaie YeTBEPTUUHOIO MepHroia
B OJIHOM W3 rpynn MieKkonuTawmmx. Toraa Oigaromaps pe3skoMy Hu3-
MEHEHUIO KJIMMAaTa MOSBUIUCH MPEJIKU YETOBEKa.

“IIpn HACTynMBIIEM IOXOJOJAHUU MNPEIKU YEIIOBEKA, ABCTPAJIONHUTEKH,
OBLIIN BBITSCHEHBI U3 TPOIIMYCCKUX JICCOB B CABAHHY. Hx BeITeCHMIN OOJiee Impu-
CIOCOOJIEHHBIC HJIA JKU3HHU B JICCY I16.]'[0B€K006p33HI)IG 00e3bssHBl. BMecTo TOTO
YTOOBI HOFI/I6HYTB B OaCHOM CaBaHHC, ITPCAOK YCJIIOBCKA BCTAJI HA 3aIHUC JIAIIbI,
OCBO6OI[I/IJ'I MEPCaAHNUC, HAYUYHUIICA HCIIOJIBb30BaTh MCKYCCTBCHHBLIC OPYAHA U IIPC-
BpaTHJICA U3 MHUPHOI'O BCICTapHaHIda B arpCCCHUBHOI0 XHMITHHUKA ... Ha 3apc Iia-
JIe0JITa Ha 3eMJie CYIIECTBOBANIO YK€ HE IIPOCTO YMHOE JKHBOTHOE — cTaj (op-
MHPOBATLCS YCIIOBCK. ITossBuncsT KaMEHHBIN TOIIOp, YMCHHUC BJIAACTH OI'HCM,
HaBBIKM KOJUIEKTUBHOM 0X0ThI” (Moucees, 1999, c. 6).

OnHako MepBOE XK€ TEXHUYECKOE H300peTeHHe (KaMEHHBIM TO-
Mop) MOKa3ajio, YTO y TEXHUKU €CTh U OOOpPOTHASI CTOPOHA MEIAJIH.
Hamu npenku, mojiydyuB B pyKd TOIMOP, HE TOJIBKO CTAJIM CUJILHEHIIIH-
MU U3 XUITHUKOB M, TEM CaMbIM, BBIILJIA U3 COCTaBa OWOIIEHO3a, HO
OHM CTaJI IMYCKAaTh €ro B JIEJI0 0€3 BCAKUX OIPAHUYEHUM, B TOM YUCIIC
U B 005X 3a caMKy. B pa3BuUTHM HaAIIMX MPEJKOB BO3HHUKAJIA TYMHKO-
Bas CUTYaIlUsl: KAMEHHBIA TOTOp JaBajl MPEUMYIIECTBA U BMECTE C
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TeM HEpa3zyMHOe ero yrnorpebiieHue (0e3 pa3zdopa) CTaBUIIO HAIIMX
MPEJKOB HA TPaHb UCUYE3HOBECHUSI.

Tpemve codbimue CBSI3aHO C YCHEUIHBIM Pa3pEIICHUEM BO3HUK-
1€ TYIIMKOBOW CHUTyaluu. B cTajgax HamuMX ONpelKkoB BO3HUKIO MO-
pansHOe Taly: "He yOwuii!" B 3ToM mpeanonokeHuu aBCTPUUCKOTO
anTponosiora JlopeHna BUIEH NPUHUIUIN KOONEPAMA B CAMOOpPTaHH-
3aIuu JIeITEIbHOCTA Hamux npeakoB. Hanbonee xu3HecnocoOHBIMU
OKa3aJIMCh T€ MJIEMEHAa U OOUIMHBI, y KOTOPBIX MOSIBUIACH MOpaJb U
KOTOPBIE CMOIJIM, YUYUTHIBAs WHAMBUYAJIbHbIC PA3JIMYMS COIJIEMEH-
HUKOB, BBIJICJIUTh U COXPAHUTH CBOIO MHTEIJIEKTYaJIbHYIO JJIUTY, YC-
JIO’)KHMB Ha KOOTIEPAaTHUBHBIX Haydajgax CTPYKTYpPYy CBOETO OOIIECTBEH-
HOro YycrpoucrBa. COXpaHUB MHTEIUIEKTYAIbHYIO DIIMTY, OHH,
Oylaromapsi UM, yCOBEPIIIEHCTBOBAIN TEXHOJIOTHIO OOpaOOTKU KaMHS 1
CO3/IaJTM METATEIbLHOE OpYXKHue. «ITH 0OCTOSITEIHCTBA UMEIIU KaTacT-
poduUuecKrue MOCIEACTBUS: YETOBEK 3a OTHOCUTEIIBHO KOPOTKOE Bpe-
M cIieNancs aOCOMIOTHBIM F€r€éMOHOM, MOHOIIOJIUMCTOM B KUBOTHOM
MHUPE U MOJHOCTBIO MCMHOJIb30BAJI BO3MOXHOCTA HOBOW TEXHUKH. ... B
pe3yJibTaTe OH OBICTPO M3BEJ KPYMHBIX KOMBITHBIX — OCHOBY CBOETO
palKoHa U MOCTABUJI CBOM OMOJIOTUYECKUN BUJI HA TPaHb TOJIOJIHOTO
BbIMHUpaHusA. KoJimuecTBO HaceneHwus, Cylid MO CONOCTABICHUIO He-
OJINTUYECKUX M TAJICOJTUTUUYECKUX CTOSTHOK, COKPAaTUJIOCh BO MHOIO
pa3” (Mowucees, 1999, c. 9). BHOBb BO3HUKJIA TYIIMKOBAs CUTYyaIHsI.

HYemeepmoe codvimue CBS3aHO C HAXOJIKAMH, KOTOPBIE TTOMOTJIH
BBIATH U3 Tynuka. YenoBedecTBO M300peso 3emiieenue, T.e. Haydu-
JIOCh CO3/1aBaTh MCKYCCTBEHHO pa30ajaHCHPOBAHHBIE arpoll€HO3bI, C
KOTOPBIX MOXXHO OBUIO CHHUMATh YpOXKail IJii CBOETO MPOMUTAHUS.
[ToToM MOSBUIOCH CKOTOBOJACTBO. DTH JBa HOBIIECTBA Ha3Balld He-

OJIMTUYECKON PEBOJIIOIIUEN.

“B pe3ynbTaTe KaueCTBEHHO M3MEHWIICS XapaKTep BOJIONHUH OHOChEpHI:
BO3HUKJIA BTOpasi MPUPOa, MM TeXHochepa, MOSIBUIUCH UCKYCCTBEHHBIE OHO-
reOXMMHUYECKUE LUKIIBL, T.€. HOBBI KPyrOBOPOT BEIIECTB B IPUPOJIE, pPaHEe HE
CYILIIECTBOBABIIHUH ... pOXKJIEHUE COOCTBEHHOCTH U 00IIecTBa MOTPEOICHHS, KaK
HEN30eKHOTO ee CIEACTBHUS, ... IOSBUINCH HOBbIE MOTPEOHOCTH, BEPHEE, pac-
HMIMPSAIIUCH CTAPBIE ... U, MOXKET OBbITh, CAMBIN IJIaBHBIM pe3yJIbTaT TOrO OTHOCH-
TEIBHO CIOKOWHOTO pPa3BUTHsI OMocdephl, KOTOPBIM MBI HaOMIOgaeM 3a IIO-
cinennue 10 ThIC. JIeT — MOCTENEHHOE yTBepKAeHUe Pazyma, kak Ba)xHEHIIEro
aneMenTa Ouocgepsl, Baxkneimero gakropa ee passutus (Mowucees, 1999, c. 8

9).
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B 3T0M HEONMMTHYECKON PEBOJIIOIIMU OIPOMHYIO POJIb ChITPAIl TPYI
yenoBeka, KoTopelii C.A. TTomomuuckuii (1991) ouenb TOYHO U 0Opa3HO
Ha3BaJl CBOCOOPA3HBIM YCWJIMTEJIEM MOIIHOCTH MpHU MNpeoOpa3oBaHUU
sHeprud. bmaromapst 3Tomy 4eloBe4ECTBO, Kak TOYHO 3ameTun B.H.
BepHajckuii, MOCTENEHHO CTaj0 MPEBpPAIIAThCS B TPO3HYIO T'€OJ0ruye-
CKYIO CHJIy TIJIaHEThI, KOTOpas MojBena ouocdepy K riodalbHOMY KO-
JIOTUYECKOMY KPHU3HUCY, KOTOPbIA OOYCIOBJIEH JBYMsI 0OCTOSITEIHCTBA-
MU, UMeoIUMH (yHAaMeHTaabHoe 3HadeHue. “TlepBoe ObUIO BIEpBbHIE
o0o3HaueHo emie T. MansTycom. He o4eHb CylieCTBEHHO TO, YTO aHT-
JIMKAHCKUU MacTOp OMIMOCS B CBOMX PacueTax U 4TO YMEHbIIICHUE TPO-
W3BOJICTBA MHUIIM HA AYITy HAcEJICHUs B IUIAHETAPHOM MaciuTabe Hava-
J0Ch TOJIbKO Ha Tpanu 70-x u 80-x rogoB XX, a He X VIII cronerus, kak
ayMail T. ManeTyc. ANNETUTHI YEIOBEKAa OJTHAKABI MPEB30OUIYT PECYP-
chbl OeaHeroniel mianeTsl. Y He TONBKO B cdepe MPOU3BOACTBA MHUIIIH,
HO U JIIOOBIX JPYTHX PECYpPCOB, HEOOXOIUMBIX VISl )KM3HEOOECTICUCHUS
pactyiero yenoBedyectBa. Ko BTopoMy OOCTOSITENIbCTBY OTHOCHUTCS TO,
YTO aHTPOIIOTE€HHAsl Harpy3ka Ha Ouochepy HENpephIBHO PACTET, MPHU-
YeM C BCE BO3PACTAIOLIEH CKOPOCTBIO, YTO IPO3UT MOTEPEU yCTOUUHUBO-
CTH TOTO KBa3upaBHOBecHs (WM "yCTOMUYMBOIO HepaBHOBecus'" 1o 0.
bayepy). ... Unaukaropamu npuOImkeHus: K OudypKalmoOHHOMY CO-
CTOSIHUIO SIBJISIFOTCSI U HEU30EKHOE MOTEIJICHHUE KJIMMaTa, U YTOHUCHUE
O30HOBOT'O CJIOSI, U YMEHBIIIEHHE OMOpa3HOOOpa3us, 1 MHOXKECTBO JIpY-
rux (axtoB. KOCBEHHBIM MOJATBEPKICHUEM MPEANONIOKEHUS O BO3-
MOKHOM TIOT€pE YCTOMYMBOCTH CIY>KaT M HaIlld 3KCIEPUMEHTHI IO
KOMITBIOTEPHOW MMUTALIMU BO3JICUCTBUS SIICPHOM BOWHBI HA COCTOSIHUE
ouocdepsl. [locne Bo3MyllleHUN SIEpHBIMHA B3pbIBAMH M TOXKapamMu
ounocdepa mpuMEpHO Yepe3 rojl CHOBA MPUXOJIWJIa B COCTOSIHUE PaBHO-
BECHUSI, HO KQYECTBEHHO OTJIMYHOE OT MCXOAHOTrO. ... OJIHON MBICIU O
TOM, 4YTO B OOpHOE 3a MCYE3AIOUIUE PECYPChl OCKY/IEBAOIICH TJIaHETHI
OyIyT y4yaCTBOBaTh HE KPOMAHBOHIIbI C MX KaMEHHBIM OpY>KHEM, a ro-
CyJIapCTBa, BJIAJICIONIME apCEHATIAMU SIIEPHBIX OOCTPUIIACOB, JOCTATOY-
HO, 4TOOBI MOYYBCTBOBaTh BECh, MSTKO TOBOPS, JTUCKOMGOPT HaJBU-
ratomierocs Bpemenu’” (Moucees, 1999, c. 9). Hanuiio HoBast TynukoBas
CUTYaILIHSL.

Beixoq u3 Tymuka MOXKET OBITh HaMCH, €CIU OOpaTHUThCS K
MPUHIMIHATIBHON cXeMe TOACpKaHUs PaBHOBECHUSI B JIFOOBIX HEYC-
TOMYMBBIX HEPABHOBECHBIX CHCTEMaxX. B HUX paBHOBecuE MOIAECPKU-
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BACTCSl MPSAMBIMU U OOPATHBIMU CBS3SIMH YIPABISIONIETO 3JIEMEHTA C
ynpasiasieMbiMu (cM. paznen 3). B 6uocdhepe dyHkun ynpasisioiie-
ro AJIEMEHTa BBIMIOJIHSIET JKUBOE BEIIECTBO. VccienoBanust xapakrepa
€ro MpsIMBIX M OOpaTHBIX CBS3EH TOJIBKO €lle Hadainch. OpHAKO
MMEIOIIAECS JTAaHHBIE MO3BOJISIIOT BBICKA3aTh CIEIYIONIEE IMPEIO0-
xeHue. K ero mpsiMbIM CBSI3sIM, TO-BUAMMOMY, OTHOCSTCSI T€, B pe-
3yJIbTaTe KOTOPBIX opMuUpyeTcs Tpoduueckas nupamuja Ouochepsl
Y TIPOMCXOJIUT 3BOJIIOIUS KUBBIX CyHIECTB. JKU3HEAEATENbHOCTh 3BO-
JTIOIMOHUPYIONINX JKUBBIX CYIIECTB H3MEHSAET E€CTECTBECHHBIC Teia
ouocdepnl: TpaHCHOPMUPYET Ta30BBIM COCTaB aTrMoC(ephbl, XUMHU3M
BOJl MUpOBOIro OKeaHa U LEJbIN Psijl IPYTUX XapaKTEPUCTHK, YTO Ha-
pylIaeT HEYCTOMYMBOE T€OXUMHUYECKOEe paBHOBecHue. B kadyecTBe 00-
pPaTHBIX CBSI3EH, CKOpPEE BCEro, CIEAYET pacCMaTpUBATh CIIOCOOBI MO/I-
JEpKAHUS F€OXUMHUYECKOTO paBHOBECHS], YCTaHOBJICHHBIE
A.A. bapenbaymom (2000) (cM. pazaen 9) (ckaukooOpa3zHOe U3MEHE-
HUE€ BEJIMYMHBI KOHCTAHTHI T€OXMMHUYECKOTO paBHOBECHUSI OUOCHEpHI
VI U3MEHEHHUE KOJMWYECTBA JKMBOI'O BEIIECTBA M HEOPTaHUYECKOIO
yriepoja B ouoceprom nukie). O6a tTuna oOpaTHBIX CBS3€H, B KO-
HEYHOM CUE€TE, BEIYT K BBIMUPAHUIO YACTH KUBBIX cyliecTB. Cama xe
onocdepa ¢ COXpaHUBIICICS YACTHIO KMBOT'O BEIIECTBA MPOAOJIKAIA
YCTOWYMBO Pa3BUBATHCA B HOBBIX YCJIOBHUSX. BO3MOXKHO, UTO MPOSB-
JICHUSI 3TUX JIPEBHEUIINUX TUIOB OOPATHBIX CBSI3€M B BUJIE «BEJIUKOIO
BBIMUpPAHUS BUJIOB» (PUKCUPOBAIIMCH B r€0JIOTMYECKoi Jietonucu. Ha-
CKOJIBKO TMPAaBOMOYHO 3TO MPEAMNOJIOKECHHUE, MOKAXYT NaJIbHEHIINE
UCCIIC/IOBAHUSI.

C TeueHueMm BpemMeHU B Ouocepe MOCTENEHHO CKJIAJIbIBAIIMCH
NPEANOChUTKUA sl (POPMHUPOBAHUSI UHOTO, MEHEE Pa3pyIIUTEIHLHOTO
TUMNa 00paTHBIX CBs3eil. MiMeercs B Buay nporecc nedanmuzanuu. OH
BBIPAXXACTCSl B PA3BUTUU Y )KUBOTHBIX FOJIOBHOI'O MO3Ta, YTO MPUBEIIO
K TIOSBJICHUIO Y 4YeJIOBEKa pa3syma, Hay4HOW MBICIIM U HPABCTBEHHO-
ctu. [losiBieHne pasyma U HAy4YHOU MBICITU MPUBEIO K TEXHUYECKOMY
POTPECCy, a HPABCTBEHHOCTH — K TOSIBJICHUIO MPOCTEHIIe caMmope-
TYJSIUUU AEATENBbHOCTH JiroAen. [Ipumep Takoi camoperyssiuuu Mpu-
BEJICH BBIIIE: IMOCJE MOSBICHUS KAaMEHHOTO TOIOpa CJOXKUICS MO-
panbHbId npuHIUI «He youit!» (3TOT MpUHIMI AEHCTBYET U B HAIIU
JHA B BHUJIE 3aMEHbl CMEPTHOW Ka3HM 3a TSKKHE MPECTYIUICHUS II0-
KU3HEHHBIM 3aKitoueHueM). Tak B peryiasTopHOr (YHKIIUU KHUBOTO
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BEIIIECTBA CTaJIa CKJIAJbIBATHCSI HOBAsl COCTABIISAIONIAs, KOTOpasi Ha4YU-
HAeT PErIaMEHTUPOBATh U OTPAHUYMBATH JIESITEIBHOCTh KaK OTIEJIb-
HOT'O YeJOBeKa, TaK M dejioBedecTBa B 11esioM. COOCTBEHHO B TOSIBIIC-
HUU 3TOTO HOBOTO THIIA OOpPATHBIX CBSI3EM M 3aKJIIOYAETCSl CYUIHOCTH
nepexoaa omocdepsl B Hoochepy.

[TosiBieHHE TIEPBBIX AJIEMEHTOB CaMOPETYJISIIUU JACATCIbHOCTH
JI0JIEN COMPOBOXKIANOCHh (OPMUPOBAHUEM HOBOI'O MEXAaHU3Ma CaMo-
Pa3BUTHA X OOIIECTBEHHBIX CUCTEM, HA KOTOPBIM 0OpaTH BHUMaHUE
[''1. Py3zaBun (1995). OH nogyepkHyJ, 4TO OOIIECTBEHHBIM CHCTE-
MaMm, MO CPABHEHUIO C MPUPOJHBIMU, MPUCYII] UHON MEXaHU3M CaMO-
OopraHu3allui, OCHOBAaHHBIM Ha Mepenaye 0JaronpuoOpEeTeHHOro HC-
TOPUYECKOTO OIbITa OYyIyIIUM TOKOJEHUSM 4Yepe3 BOCIHUTAaHUE M
oOydeHune (HacleIOBaHUE «COLMAIBLHOM IMaMsATH»). YCBOCHHE U HC-
MOJIb30BAHUE HOBBIMHU MOKOJEHUSIMU BCEX 3HAHUM, MOJE3HBIX HABBI-
KOB M YMEHUM, 00bI4aeB, HOPM MOBEACHUS, TPAIUIIMN MPEIKOB AAIOT
UM BO3MOXHOCTbH JIy4IlI€ aJlallTUPOBATH CBOE MOBEJCHUE U JECATEIIb-
HOCTh K M3MEHSIOIIUMCS YCIOBUSM OKpy»Karomen cpeasl. [1o cymie-
CTBY COIIMAJIbHBIE 3aKOHBI U HOPMBI MPEJICTABISIOT COOOM MHOTOBE-
KOBOM pe3yJIbTaT CaMOOpPraHu3allui OOIIeCTBEHHBIX cucteM. C 3THux
MO3UITUN CTAaHOBUTCS 0O0JIee MOHATHBIM ITPOUCXOXKJACHHE 3aKOHOB, B
TOM YHCJI€ U PbIHKA, HOPM MOpaJId, MpaBa, BKIOYasi U MpaBoO COOCT-
BEHHOCTH, a TaK>K€ 3aKOHOB fA3bIKa U KYJIbTYpbl. BO3HUKIIINE 3aKOHBI,
HOPMBI, TIPUHITUIIBI ISITEIBHOCTH M MOBEACHUS JIIOJICH TTOTOMY TaKHe
MPOYHBIC, YTO OHU KOHIIEHTPUPYIOT B c€0€ KU3HECTIOCOOHBIN OMBIT U
TPpaAULMU MHOTUX IOKOJICHUM JIF0Je. B HUX BOIUIOTUIICS HE CIIyYau-
HBIH OMBIT OTACIBHBIX WHAWUBUJIOB, & CKOPPEKTUPOBAHHBIM KOOTEepa-
TUBHBIMU MPOLIECCAMU OINBIT MHOTOBEKOBOM MPAKTUKH B3aWMOJICHCT-
BH1 OOJIBIIINX KOJUIEKTUBOB JIOJICH.

B sToM MmexaHM3Me caMOOpraHu3allui OOIIECTBEHHBIX CHCTEM
MPOTJISAABIBAET BCE Ta K€ TpHUaJa, YTO MPUCYIIA MPUPOIHBIM CHUCTE-
MaM, — U3MEHYUBOCTh, HACJIEJICTBEHHOCTh, 0TOOp. Ho eciu B Omoso-
IMYECKUX CHCTEMaxX M3MEHUHMBOCTH IMOJIBEP)KEHBI T€HBI, KOTOPBIE PY-
KOBOJISIT BOCIIPOM3BOJICTBOM HOBBIX MOKOJICHUN, TO B OOIIECTBEHHBIX
CUCTEMax €d MOJABEP>KEHBI CIIOCOOBI JIEATEIIbHOCTH U MOBEICHUS JIIO-
neu. JIeMCTBUTENBHO, COLMabHAsA MPAKTUKA AEMOHCTPUPYET MX OT-
pOMHOE pazHOOOpa3ue U UIMEeHUUBOCMb, U3 KOTOPOTO 0mbOOpoM B
MPOLIECCE KOONEPATUBHBIX B3aMMOJICMCTBUN W COTJIACOBAHUM 3aKpEIl-
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JISI€TCSl B «COLIMAIBLHOM MaMsITH» BCE JIyUlllee, YTO MOKAa3bIBAET B CIIO-
KUBILIUXCA YCJIOBUSAX HaHOOJIBINYI0 3P(HEKTUBHOCTh. A U3 O0TOOpaH-
HBIX CIIOCOOOB, MPOBEPEHHBIX B COIMATILHON MpaKTUKE, OPMUPYIOT-
csi Te o0O0pa3lpl, KOTOpbIE 3aT€éM Yepe3 BOCHUTAHWE U OO0ydYeHHE
nepenaroTcs (Haciedyromesi) CIeIyrOIIMHU TOKOJICHUSIMH.

XOTsl CHHEPIreTHKa B COBPEMEHHOM BHUJE CPOPMUPOBAIIUCH JTUIIIH
B KoHIIe XX BEKa, HO 0 MHOTHX €€ MOJIOKEHUIX OTACIbHbBIE UCCIE0-
BaTesn oraasiBAIMCh yke B XVIII Beke. B wacTHOCTH, HA TTPUCYTCT-
BHE CAaMOOPTaHMU3alMU B PA3BUTHUU TAKOW 3KOHOMHUYECKOW CHUCTEMBI,
KaK PBIHOK, YKa3blBaJl OCHOBOIIOJOXHUK KJIACCUUYECKON MOJUTHYE-
ckoil skoHomuu A. Cmut. OH nucal, 4TO PbIHOK HANPAaBIISIETCS HeBU-
oumou pykou. HeBuaumasi pyka — 3TO0 CBO€OOpa3HBIM XyHd0KECTBEH-
HbIi 00pa3, KOTOPHIM OH OYE€Hb TOYHO MEpefanl CYUHOCTb
CaMOOPTaHU3aIUHY.

«KaxnpIil OTIEIbHBIN YEJIOBEK CTapaeTcsl YINOTpPeOJsITh CBOM Ka-
MUTal TaK, 4YTOObI MPOAYKT €ro o0jajan HauOOJIbIIEH CTOMMOCTHIO.
OOBIYHO OH ¥ HE UMEET B BUJIy COACHCTBOBATH OOIIECTBEHHOM MOJIb3€E
YU HE CO3HAET, HACKOJIBKO cOAEHCTBYeT €. OH MMEET B BUAY JIMILb
COOCTBEHHBIN UHTEPEC, MIPECIEAYET JIUIIIb COOCTBEHHYIO BBITOAY, IIPU-
YEM B 3TOM CIIy4a€ OH HEBUIMMOMW PYKOW HAIpaBIsI€TCs K LEIU, KOTO-
pasi He BxoAwiIa B ero HamepeHus. [Ipecnenyst cBou cOOCTBEHHBIE WH-
TEpPEChI, OH 4acTo Ooyiee ACHCTBEHHBIM OOpPa3OM CIIYXKUT HUHTEpecam
OOIIECTBA, YEM TOTJA, KOI/Ia CO3HATEIBHO CTPEMUTCS CIY>KUTh UM
(ITut. mo Py3aBuny, 1995, c. 64).

[TepBbIM M3 SKOHOMUCTOB, KTO CTaJl IPUMEHATH MOHITHE ""caMOOp-
rauuzanusa’ st 0ObSICHEHUsT MexaHu3Ma (DYHKIIMOHUPOBAHUSI PHIHKA,
obln1 saypear HoOeneBckoit nmpemuu no sxkoHomuke . don Xaiiek.
KoHKypeHIusl «CroCOOCTBYET CHIKCHHUIO M3JEPKEK IMPOU3BO/JICTBA,
MTOMCKY HOBBIX TEXHOJOTHI, METOAOB YIYUYIIEHHS ACCOPTUMEHTA U Ka-
4yecTBa TOBapoB. Uepe3 MexaHU3M IIEHOOOpa30BaHUSI PHIHOK HHGOP-
MHUPYET €r0 YYaCTHUKOB O TEX BO3MOXHOCTSIX, KOTOPHIMUA OHHU PacIo-
JaratoT Uil PallMOHAIIBHOTO KCMOJIb30BAHUS BCE YMEHBIIAIOIIMXCS
pecypcoB obmiectBa. O4eBUAHO, YTO YeM 3PPEKTUBHEE UCTIONB3YIOTCA
3TH PECypChl, TEM B OOJIBIIIEM BBIUTPHIIIE OKA3bIBAETCS BCE OOIIECTBO
B 1esioM. Konkypeniiusi, Takum o0pa3om, CiocoOCTBYET MOMCKAaM HO-
BBIX TIPUEMOB U METOJIOB XO3SIICTBOBAHMS, KOTAa MCIIOIB3YIOTCS 3Ha-
HUsI BCEX YYACTHUKOB PbIHKA. ... BoT mouemy ®. Xaiek paccmaTpuBall
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KOHKYPEHLIMIO KaK Mpoluenypy OTKpbiTus. [Ipecnemyst cBou JIMYHBIC
LEJIY, JIIOU B YCIOBUSX PHIHOYHON 3KOHOMHKH, MPU CBOOOJHON KOH-
KYpPEHIIMU CIIOCOOCTBYIOT OOIIIECTBEHHOW IMOJb3€ MOTOMY, YTO UX WH-
IUBUAYalIbHbIE UHTEPECHl U MPEANOYTCHHS CTAIKUBAIOTCS C JIPYTUMH,
B3aMMHO KOPPEKTUPYIOTCS U KOOPAUHUPYIOTCS. B pe3ynbrare 3Toro u
MPOUCXOJUT TOT OECCO3HATENBHBINA MPOIIECC CAMOOPTaHU3alIMU PHIHKA,
KOTOPBIN OCO3HAETCS B BUJIE YCTAHOBJICHUSI PAaBHOBECHS MEXIY CIIPO-
COM U MOTPeOJICHUEM, C OAHOM CTOPOHBI, U MPEIJIOKEHUEM U MPOU3-
BOACTBOM — C nipyrou. Takoe paBHoBecue A. CMHUT Ha3bIBall JaXe €c-
TECTBEHHON I1IEHOW, KOTOpas HE HYXJIaeTcd B  KaKOM-JIHOO
pEryJIMpOBaHUM CO CTOPOHBI TocyaapcTBa» (Py3aBun, 1995, c. 70).

B o6uwecmeennvix cucmemax B Ka4eCTBE MCTOYHUKA BO3ACHUCT-
BUM, MOPOXKIAIOIIUX HETUHEHHBIE OTPUIATEIbHBIE CBS3H, KOTOPHIC
MPUBOJAT K YIMOPSIOYMBAHUIO B3aMMOJICUCTBUIN MEXTY UX dJIEMEHTa-
MU, BBICTYIIA€T OOIIECTBO B 1IEJIOM B BHJIE OPraHOB €ro BiacTu. B 00-
[IECTBEHHBIX CHCTEMax B3aUMOOTHOIICHUS MEXIY OpraHu3anuen u
caMOOpraHu3aluell 3HAYUTENIBHO CIOXKHEE, 4eM B MpUpoAHbIX. C oj-
HOW CTOPOHBI, 3aKOHBI, HOPMBI, TIPaBUJIa JEATEILHOCTH W TOBEACHUS
JOJIEN, HA KOTOPBIE TaK WM MHAYE OMUPAIOTCA OpraHbl BIACTH, CaMU
BO3HUKJIM B Ipoiiecce camoopranuzanuu. C Ipyroil CTOPOHbI, OpraHbl
BJIACTU MOTYT IO CBOEMY YCMOTPEHHIO yCTaHaBIMBATh Pa3HbIE COOT-
HOILICHHUSI MEXAY OpraHu3alueld M CaMOOpraHU3alMeH, ClIeTysl TPEM
CLICHAPUSIM.

llepewiu cyenapuii, B COOTBETCTBUU C KOTOPBIM OpraHbl BJIACTH
MOTYT UTHOPUPOBATH MPOLIECCH CAMOOPTaHU3aIMU U UX PE3YJIbTaThl,
JEeWCTBOBATh IO COOCTBEHHOMY padyMeHHIo. B aTom ciydae B 0011ie-
CTBEHHBIX CHCTEMAaX BO3HHKAET TO, YTO HA3BIBACTCS TOTAIUTAPHBIMU
peXKUMaMH, NPHU KOTOPBIX MPOLECCHl CaMOOPraHW3alud B OOIIECT-
BEHHBIX CUCTEMAaX 3aMEHSIOTCS AUPEKTUBAMH, CITyCKaeMbIMHU CBEPXY.
IMeHHO K 3TOMY TUITy OTHOCUTCS IIEHTPATN30BAHHO-TJIAHOBAS aJIMU-
HUCTPAaTUBHO-KOMaHAHAasl 3KOHOMMKA, KOTOpas CyIIECTBOBaja B
CCCP Ha nepBoM stane, ¢ 1921 o 1991 r. Ona okazanace Heaphek-
TUBHOHW MOTOMY, YTO B TaKOW SKOHOMHUKE HCIOJH30BAJIUCH 3HAHUS U
YMEHUS HE BCEX YUACTHUKOB c(hephl OOIIECTBEHHOTO IPOU3BOICTBA, A
TOJIbKO HEOOJBIIOr0 YMCia JIMI, KOTOPbIE OCYIIECTBISIN LIEHTPAIU-
30BaHHOE IJIaHUpoBaHue. M Oynp Te, KTO IUIAaHUPOBAIIU, JAXKE CEMb
nsizen Bo 10y, OHU BCe paBHO (PM3UYECKU HE CMOTYT CKOJIbKO-HUOY b
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MOJTHO YYECTh 3aIPOChl, BKYChI, TOTPEOHOCTH Pa3HOOOPA3HBIX TPYII
JIOJIeH, HE CMOTYT Y4YeCTh BCE HOBAIMU B CHOCO0ax MpPOU3BOICTBA.
[Ipr TakOM MOJIaBIEHUN OPTraHU3AMEN TTPOLIECCOB CAMOOPTraHU3alUH
HUKOT/Ia HE OyJIeT BOCTPEOOBAaH U UCMHOJIB30BAH C MOJb30M JJIsl BCETO
oOIIlecTBa OTPOMHBIA MAaCCHB pPAacCETHHONW HWHOOpPMaLUM, KOTOPBIMA
CYIIECTBYET TOJBKO B rOJIOBax Jtojie. IMEHHO OTCYTCTBHEM ONOPBI
Ha 3HAHMUS M YMEHHUS BCEX YYACTHHMKOB c(epbl OOIIECTBEHHOIO MpO-
U3BOJICTBA MOXKHO OOBSICHUTH MPOBAJIbl TAKUX KaMITAaHWM, KaK BHeE-
JpEHHE TOBCEMECTHO MOCEBOB KYKYpY3bl, XUMHU3AIlUW W MalllMHU3a-
MU CEJIbCKOro Xo3siicTBa U np. Cama mo cebe ujes, 4To KyKypy3a
XOopoIla Kak KopMoBasi KyJbTypa, BenrkoJienHa. Ho coco0 ee peanu-
3aIliy HU K YEMY XOpollieMy He npuBei. To xe camoe MOKHO CKa3aTh
O MEXaHW3alluh U XUMU3AIMU CEJIbCKOTO X0351CTRA.

Bmopoii cyenapuu. TlpuaepkuBasicb €ro, Opraibl BJIACTH CaMoO-
YCTPAHSIOTCS OT BCAKUX BO3JACHCTBUI HA T€ WJIM UHBIE OOIIIECTBECHHBIC
CUCTEMBI, K MPUMEPY, HA PBIHOK. Takas MoO3uIMs OCHOBBIBAECTCS HA
TOM TPEACTABICHUU, YTO «HEKOTOPBIE COLMATBbHO-’KOHOMUYECKUE U
KYJbTYPHO-TYMaHUTAPHBIE CTPYKTYPhl B COCTOSIHUM Pa3BUBATHCS Ca-
MOCTOSITEJIbHO 0€3 rOCy1apCTBEHHOTO U MHOT'O BMEIIATENbCTBA U3BHE,
YUCTO JBOJIOLMOHHO MYTEM CaMOOPraHU3alUM M CaMOPETYJIHUpPOBA-
Hus. [I[pyHIUN «HEBUIAMMON PYKW» W SKOHOMHUYECKOH CBOOOBI, MO
MHeHUI0 M. @puamana, 1i1aBbl YAKATCKOM IKOHOMMUYECKOW IIKOJIBI
MOHETapUCTOB, B COCTOSIHUM OOBACHHUTH, KaK «CIOKHAsi, OPraHU30-
BaHHas M MOCTENEHHO PAa3BUBAIOIIASACSI CUCTEMA MOYKET IBOJIFOIIUOHHU-
pOBaTh M MPOIBETATh O€3 BCAKOTO IIEHTPAJIBHOIO YIPABJICHUSA, U KaK
corjiacue B HEW MOXKET OBbITh JOCTUTHYTO 0€3 KaKOTr0-TO TPEHHUS.
MMEeHHO TakoW caMOpa3BUBAIOLIEHCS CIIOKHOM CUCTEMOW OH CUMTAET
pbIHOK. [IpaBHUTENHCTBEHHOE K€ BMEIIATEILCTBO B PETYyJIUPOBAHUE
pPBIHKAa HE MPUHECET HUKAKOM TMOJBb3bl U TAXKE M3-32 HEKOMIIETEHTHO-
CTH MOXET MPUBECTU K oOpaTHOMY pe3ynbTaTy. [loaToMy OH pe3ko
BBICTYIIA€T MPOTHUB BMEIIATEILCTBA MPABUTEIBCTBA B SKOHOMUKY)
(Py3aBun, 1995, c. 70). Ognako CIIIA u 3anagnas EBpomna B 1929 —
1933 rr. nepexwin riayOoOKuid SKOHOMHYECKUN KPU3HUC, Ha3BaHHBIN
Benukon genpeccuen. ITOT KPU3UC MPUBEIL K MAJICHUIO TTPOU3BOJICT-
Ba MOYTH HAIOJOBUHY, K HEBUJAHHOMY paHbIIE YpPOBHIO 0e3padoTu-
IIbl ¥ CHIDKCHUIO KM3HEHHOT'O YPOBHS TPYISIIMXCS W 3aCTaBWJI TMO-
WHOMY B3IJISIHYTh HAa CaMOOPTraHU3alMIO pbIHKA. TOJIBKO MOcIe TOoro,
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kak npe3usieHT CIIA ®. Py3BenbT mpoBen rocy1apCTBEHHOE PETyJin-
pPOBaHUE PHIHKA B HAJIOTOBOW M KPEIUTHOU cdepe, KpU3UC ObLI mpe-
ononeH. Benukas nenpeccus mokasaia, 4TO OJHOM caMOOpTaHU3alUU
PBIHKA ISl YCTOMYUBOTO €r0 Pa3BUTHUSL HEAOCTATOYHO, YTO U OHA MO-
KET MPUBECTU K MaryOHbIM MOCHEACTBUSAM. JTO yBUIEIU B Poccun B
90-e roasr XX Beka ([{yooBckux, 1999).

B mpemvem cyenapuu B pa3BUTUU OOILIECTBEHHBIX CUCTEM OIITH-
MaJbHO COYETAIOTCS IMPOLECCHl CAMOOPTaHU3AlMU W OpraHU3aluu.
Opranuzanus (rocyJapCTBEHHOE PETYJIMPOBAHUE) OCYIIECTBIISIETCS B
MHTEpEeCcax BCEro OOILIECTBA, YCTAHABINBAsA MPUOPUTETHBIE IyTH pa3-
BUTHUSA (aTTPAKTOPbI), B paMKax KOTOPBIX M JOJKHA pa3BUBAThCS Ca-
Mooprauuszanusa. B skoHoMmuke 31oT crueHapuit passui J.M. KeliHc B
TEOPUM MAKPOAIKOHOMHUYECKOTO PETYJIMPOBAHUS PBIHKA TOCYAApPCT-
BOM.

Wtak, Ha COBPEMEHHOM 3Tare pa3BUTUsL OMOC(hEphl TIIaBHBIE CO-
OBITHS OBUIM CBSI3aHBI C TEMU IPEACTABUTEISIMH KUBBIX OPraHU3MOB,
KOTOPBIE YCIIEIIHO Ha MPEAUIECTBYIOLIEM 3TAall€ OCBOWJIM HOBYIO IS
ce0st cpelly oOMTaHus — CyIly, CO3/1aB Ha Hell nanamadTHyo cdepy.
K 5TM rinaBHbBIM HOBOOOpA30BaHUSIM CPEU >KMBOTO BEIIECTBA OTHO-
CATCA TOKPBITOCEMEHHBbIE pacTeHus. X nanpHelilnas COBMECTHas
IBOJIIOLIMS ¢ HACEKOMBIMU MO3BOJIMJIA UM 3aHATh JOMUHUPYIOIIEE I10-
JOKEHHE. DTO U MOSABJICHUE NTHUL, KOTOPHIE HApsAy C HACEKOMBIMU
OCBOWJIM BO3IYIIHYIO Cpeay, HE MOphIBas CBs3eM C JaHamadTHOM
chepoii. Ho rmaBHOEe cOOBITHE MPOU3OILIO CPEIX MO3BOHOYHBIX (T10-
ABJICHUE MJICKONMTAIOIMX). Ps 3BOJIIOLMOHHBIX MPEOOpa3oBaHUN
MJIEKOMUTAIONIUX TPUBET K MOSBICHUIO YEJIOBEKa, KOTOPBIN MOCTe-
MIEHHO CTaJl TPO3HOM reosiorndyeckor cuwioi. O0y3aaTh ee cnocoOHO
TOJIKO CaMOOTPAaHWYEHUE JEATEIbHOCTU JIOJIE W YEJIOBEYECTBA B
1[E€JIOM, KOTOPOE HAydaJio CKJIAJbIBaThC MpU B3aumopeiicteun Hayu-
HOU MbIciM ¢ Mopaneto 1 HpaBcTBeHHOCThIO. Tak B perjiaMeHTH-
pytomen (yHKIMHU dKUBOTO BEIIECTBA CTAJI BOZHUKATh HOBBIM THIT 00-
paTHbIX cBsized. [losBUIIMCH TPEANOCHUIKH Tepexona Ouocdepsl B

Hoocdepy.
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Cemunap 10.1

Bonpocs! 11 00CyKaeHHs

1. ITonsitue Toukn OUPypKaMK, TApaMETPbl CUCTEMBI, B KOTOPOM
3TO SIBJICHUE MOYKET TIPOU30MUTH.

2. OcHOBaHUA JUIs IOCTPOCHUS PA3TUIHBIX T€OXPOHOIOTUUECKUX
TIKaJ.

3. Tpu OCHOBHBIE THIIOTE3Bl O IMPOUCXOXKJICHHH COBPEMEHHOIO
PacCIOIOKEHHS] KOHTHUHEHTOB.

4. lobnocdepnslii sTan pazputus 3emin. Barmanel Ha Gopmupo-
BaHME IIJIaHEThI 3eMJisl, €€ Tuapocdepsl, aTMmochepsl U TUTOCPEPHI.

Cemunap 10.2

Bomnpocs! auist 00Cyx1eHust

1. ITpoucxoxaeHue >KU3HU. YCIOBUS MEPBUYHON OHOCHEpHI:
(bakThl U TUTIOTE3bI O abWoreHe3e, OUoreHe3e, MaHCIIEPMUH.

2. PazButue 6uocdepbl ¢ MOMEHTA MOSIBJICHUS KUBOT'O BEIIECTBA
U JI0 TNepBOM TyI00anbHOUW mepecTpoiiku. M3MeHeHus mnapaMeTpoB
okeaHa, aTMoc(depsbl, TUTOC(EpHl U POJIb B 3TOM KHUBOT'O BEIIECTBA.

Bonpocs! 17151 caMoOnpoBepKHU

1. [Tokaxkute, YTO KMBOE BEIICCTBO HA IUIAHETE OJDKHO OBLIO
NOSIBUTHCS B BUJIE MUKPOOPTaHU3MOB, 00Pa3yIOIINX OMOIEHO3HI.

2. [Touemy KpyroBOpOT BOJIbI, [0 CYTH, 3aJaJl BHEUTHUE TPaHUIIbI
pazButus 6uocdepsl Kak CUCTEMbI?

3. Kakue ycnoBusi ObUIM HEOOXOIUMBI Ji1 (POPMUPOBAHUS I'pa-
HUTHOTO CJIOSI TUTOChephI?

NuauBuayanbHbie 3a1aHUA

1. ITocTpouTh Kpyropyro auarpaMmy M 00O3HAUYUTh Ha HEW JBa
M3YYEHHBIX TepHojJa B BHJAE CEKTOPOB. CumTaTth BpeMs IO MaKCH-
MaJIbHBIM 3HAYCHUSM.

2. IloctpouTtk rurcorpapuyeckyro KpUuByr TEX e MepuojoB, OC-
TAaBUTh MECTO IS MOCJIEAYIOIINUX. Y KAa3aTh COCTAB OKEAHUYECKOM BO-
IIbl, BO3/lyXa, JUTOCQEPHI, IITyOHHY OKEaHa, OTHOCUTEIbHOE y4acTUe
JUTO- U TUApOocdepsl B 00pa30BaHUK MOBEPXHOCTH TIJIAHETHI.
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Joxkjaabl B rpynmnax, roroBsT 2 — S yeJ10BeK

3agaya — BBIOpATh CBEICHMS, KOTOPhIE KAacCalUCh Obl COCTOSHHS
ouocdepbl U KUBOTO BEIIECTBA JJISI BBIJICICHHBIX MEPUOJOB B HCTO-
pun Ouochepsr u3 cratbu CepreeBa B.H., Homma 2.X., 3aBap3u-
Ha [".A. TlepBbie Tpu MUWIIHapaaa JET KU3HU OT MPOKAPUOT JI0 IBKA-
puot // ITpupona. 1996. Ne 6.

Cemunap 10. 3

Bomnpocs! auis 00cyxaeHust

1. Kakue coObITHS SBJISIIOTCS OCHOBAHHEM ISl BBIJICIICHUS HEOTI-
POTEPO30MCKOTO ATana pa3BuThs onochepsi?

2. Uem xapakTepu3yeTCs paHHEMAJICO30MCKUN 3Tall B Pa3BUTHUH
onocdepni? Kakue n3MeHEHUS B OMOTC€OXMMUUYECKUX KPYyroBOpOTax
MPOU3OIILIN C MOSBJICHUEM KabLIMEBON QYHKIIU?

3. [lo3nuenaneo3oiickuii 3Tan pa3Butus ouocdepsl. [Ipuuunel u
ciencTBusi oopazoBanus JanamadTHo cepbl. OCHOBHBIE PeHOME-
HbI, CBSI3aHHBIC C MOSBJICHUEM 3TOTO Teja T00aIbHOM pa3MEpPHOCTH.

4.Yto sBASETCS OCHOBAHWEM I BBIJCICHUS COBPEMEHHOIO
sTana pa3BuTusi onocdepri? OCHOBHBIE COOBITHS ATOTO MEPUOA.

Bomnpocs! 1u1st caMonpoBepKH

1. B uem cocTosiT OroreoxumMudeckre PyHKIUU KUBOTO BEIIECT-
Ba U KaK MPOUCXOJUT CHEIMAIN3alMs B BBHINOTHEHUN 3TUX (DYHKIUH
10 TPyIIIaM Oprannu3mMoB? B kakou mociaenoBaTelIbHOCTH, O Bamemy
MHEHHUIO, MOSBIISUIUCH ATU Onoreoxmmuueckue Ppynkuuu? Yem oboc-
HOBBIBAeTCsl HaMeueHHasi Bamu mociie1oBaTebHOCTh (POPMHUPOBAHUS
OMOTreOXUMUYECKUX (QYHKIUNA?

2. Pacckaxxute 00 OCHOBHBIX MpoIleccax MpeoOpa3oBaHUs €CTe-
CTBEHHBIX TeJl OMoc(ephl, B KOTOPHIX YYaCTBYIOT MPSIMO WJIM KOCBEH-
HO KUBbBIC OPraHU3MBI.

3. Beigenure riaBHbIE MOMEHTHI, CBS3aHHbIE, 10 Bamemy mHe-
HUIO, C KaXJ0H Tr10o0aIbHOM TMepecTporKoil B pa3BUTHUU OHOCHEpHI.
Hcnonb3yiiTe KpYroByIO AMarpamMMy U ruricorpauueckue KpuBbIe.
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4. Kak Bwl cebe mnpenacrapisiere mpoiecc nedanuzanuu? Kakue
OCHOBHBIC MOMEHTHI BbI BeIIeIiIM OBl B 3TOM mpoiiecce?

NuauBuayanbHble 3aJaHUSA

1. JocTpouTh KPyroByl0 AuarpamMmy M 00O3HAYUTh Ha HEHMl Bce
JTaIlbl B BUJIE CEKTOPOB. CUHUTATh BpEMs IO MAKCUMAJIbHBIM 3HAYEHH-
M.

2. IloctpouTts rUncorpad@uuecKyo KpUByr BCeX NMEPHOIOB. YKa-
3aTh COCTaB OKEAHMYECKOW BOJbI, BO3AYyXa, JUTOC(EpHI, IIyOHUHY
OK€aHa, OTHOCUTEIBHOE YYaCTHE JINTO- U TUAPOC(hEpbl B 00pa30BaHUU
IIOBEPXHOCTH IUIAHETHI.

Joxjiaabl B rpynmnax, roroBir 3 — S 4eJi0BeK
3amaya — BBIOpaTh CBENICHMS, KOTOPBIE Kacajauch Obl COCTOSTHUSA
ouocdepbl U KUBOTO BEIIECTBA JJIs1 BBIACICHHBIX 3TAllOB B UCTOPUU

ouocdepnl u3 padorel degonkuHa M.A. XonoaHas 3apsl KUBOTHOM
xu3Hu // [pupona. 2000. Ne 9. C. 3 — 12.

Jluteparypa

bapenbaym A.A., 2000; BacunbkoBckuii H.II., 1973; Bep3u-
nvud H.H., Bep3umun H.M., 1976; Bepnanckuii B.1., 19608; Buno-
rpagoB A.Il., 1967; HdasutamBuiu O.I., 1948; XKmyp C.U. u np.,
1997; Kammmior M.M., 1979; Komuunckuit 3.U., 1990; Mennep
B.B., 1962.
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11. Ilepexon Omocdepsl
B HOOcdepy

Bosnuxnosenue nHoocgepol —

o3Hauaem Jub, Ymo 6 buocgepe
peuarouum hakmopom ee COXpaHeHus,
npeodpa3oeanus u pazeumusi

CIMAHOBUMCS Yell08eueCmao.
H.HU. Mouanoe

Pa3znen mocesamen npencrasinenusM B.M. BepHaiackoro o HOO-
cthepe, nepexoj; K KOTOpOW HAMETHUJICA B HOBEHIlIee BpeMs. ITa TeMa
HEpa3phIBHO CBs3aHa C TeM, kak Ha pyoOexxke XX u XXI BekoB crtasno
BOCIIPUHUMATHCS yUeHHUE 0 Onocdepe u mpeacTaBieHus o Hoocdepe.
Ecnu yuenue o Ouocdepe ydyeHble MUpa pa3fenisioT Mo4YTH 0e30roBo-
POYHO, TO B OTHOIIEHUU HOOC(HEPHI HET TAKOTO €AUHCTBA, OCOOCHHO B
Haiel crpane. [[03ToMy BaXXKHO BBISICHUTB, B UEM KPOIOTCSI IPUYHHBI
HEMPUSITUS PAJIOM yueHbIX B3rsiioB B.M. BepHanckoro o Hoocdepe.

Ipeacrasaenus B.U. Bepuaackoro o Hoocgepe

B nawane 1944 r., Hezamosro no cmeptu, B.M. Bepnanckuii
oy 0IMKoBasl HEOOJIBIIYIO cTaThio «Heckobko caoB 0 Hoochepe». B
HEW OH BBIPA3WJI HEIOKOJICOMMYIO0 YBEPEHHOCTh B TOM, UTO OHocdepa,
HE3aBUCHUMO OT HAIlled BOJIM, TIEPEXOJUT B Kau€CTBEHHO HOBOE CO-
cTosinue — Hoocepy (chepy paszyma). CtaTbs HeOombIIAsI, HO 9 CTpa-
HUI[ TEKCTa HECYT MHTEIUICKTyaJbHBbIN 3aps]l HEObIBaIol cuibl. Mx
HEJb3sl CIOKOMHO YWTaTh, HE ONIYIAs TOrO OIPOMHOI0 3MOIMOHAIb-
HOT'O Hakaljia, KOTOpbIA MepeaaeT yuTaressMm aBTop. KoHeuHo, Hano
YYHUTBIBaTh, YTO OHA MHCAJIach BO BPEMS KPYITHBIX U JOJITOKIaHHBIX
nobes Hamie apmMuu Haj (QamIMCTCKUMM 3axBaTdukamu. Ho aiis
B.U. Bepnajackoro 3To ObUIM HE MPOCTO MOOEIBI apMUU €TI0 CTPaHbI.
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DTO OBLIO, C TOYKH 3PEHUS BEJIMKOI0 HaTyparcTta XX BeKa, HEOCIIO-
pUMOE MOJTBEPKIACHNUE TOMY, YTO «HEJIb3s O0€3HAKa3aHHO MATH IPO-
THB TMPUHIMIIA €IUHCTBA BCEX JIIOJIEW KaK 3aKOHA MPUPOAbD. HUKTO
HE MOKeT Oe3Haka3aHHO HapymiaTh 3akoHbl [Ipuponsl. s Buanu-
mupa MBaHoBHYa 3TO OBLIO €Ie OJIHO 3pUMOE MOJTBEPKIACHUE TOTO,
yTo OHocdepa MoCTENeHHO MepexoauT B Hoocdepy. B pabore on gan
TOJIBKO HECKOJBKO OOIIMX MOSICHEHWM, YTO OH MOHUMAET MOJ[ 3TUM
TEPMHUHOM.

«Hoocdepa ecTh HOBOE Ie0JI0TMUECKOE SIBJICHUE HA HaIllleW Tijia-
HeTe. B HeW BIEpBBIC YEIIOBEK CTAHOBUTCS KPYMHEHIIEH T'€OJIOTUYE-
ckoil criio. OH MOXKET U JOJDKEH NEpPEeCcTpauBaTh CBOMM TPYJIOM U
MBICTIBIO 00JIaCTh CBOEH >KM3HM, MEepecTpauBaTh KOPEHHBIM 00pa3oM
10 CPABHEHUIO C TEM, UYTO ObUIO paHbiue. [lepes HUM OTKpBIBAIOTCS
Bce Oojiee u Ooyiee MIMPOKHE TBOPYECKHE BO3MOXKHOCTH. M, MOXer
OBITh, MOKOJICHUE MOEH BHYUYKH YK€ MPUOIU3UTCA K HUX PACIBETY.
31ech mepeq HaMM BCTaja HoOBasl 3arajka. MbICib HE ecTh (opMma
sHepruu. Kak ke MOXKET OHa U3MEHSTh MaTepUaNIbHbIE MPOLECCHI?
Bormpoc 3TOT 10 cHX MOp HAYYHO HE pa3peuieH. ... JIMK IuiaHeTsl —
ouocepa — XMMHUUYECKH PE3KO MEHSETCS YEIOBEKOM CO3HATEILHO U
IJIaBHBIM 00pa3oM Oecco3HarenbHO» (Bepnanckuii, 1980, c. 218 —
219).

['maBHass MbICIIb CTaThbU: TPYJ YEJIOBEKa, HampasisieMbld ero Pa-
3yMOM, JOJDKEH UATH B YHUCOH 3akoHaM [Ipuponbl, a He Hamepekop
uM! B.W. BepHajckuii He ycrien 1aTh pa3BEpHYTOTO OOBICHEHHUS HOO-
chepHOMY MpolecCy, MOSICHUTh, KaK MOHUMAET BCE €r0 COCTaBJISIO-
ne. OH ycrneln TOAbKO 0003HAUYUTh 3TO MPUHIUMITMATIEHO HOBOE SIBJIE-
HUE B pa3BUTHH Ouocdephl, MokazaTh, YTO Mpolecc Iedanu3alui,
OTKPBITHIA aMEPUKAHCKHM IAJICOHTOJIOTOM JlaHa, HEMUHYEMO BEAET K
MOSIBJICHUIO YeJIoBeYeCKOro Pasyma.

Ho mu nmo 1944 r., B TeueHHME MHOTUX JECITHIICTHH,
B.W. BepHaackuii HEOJHOKPATHO 0OpaIlaics B CBOMX Pa3MbIIIJICHUSIX
K Hoocepe. MbICIH 0 HEW pacChIaHbl 110 BCEM €T0 MPOU3BEIACHUSM.
AHanM3upys €ro TPyAbl, MOKHO MOJYYUTh JIOCTATOYHO MOJIHOE MPEI-
CTaBJIEHHWE O TOM, UYTO OH JyMajl 0 HoocdepHoM mporecce. K atomy
BOIIPOCY MbI BEPHEMCS, HO MPEXKIE MOCMOTPHUM, KaK Ha pyOeke BEKOB
BOCIIPMHUMAETCS] HAy4YHBIM MUPOM €T0 YUeHHUe 0 onocdepe.

% 276 R



11. Ilepexoo ouocghepot 6 Hoocghepy

O BoCHIPUSITHMH HAYYHBIM COO0OIIECTBOM
yuyeHusi 0 Onocgepe

[lepBoie nexkuuu o 6uochepe B.U. Bepnaackuii npouen B 20-¢
roael XX crosnerus B [lapuxe u bepnune. B e xke roast Bo @panuuu
u ['epmanuu Oblna omyOarMKoBaHa Ha (PAHITY3CKOM U HEMEIIKOM SI3bI-
kax ero kaura «buocdepa». MHunmatopom myOnauKamuii Ha aHTIUH-
CKOM sI3bIK€ OCHOBHBIX Hjieil o ouocepe B.U. BepHaackoro ObL1 Be-
JVKWAW aHrjao-aMepukaHckuii skosior [[x. MemmH XatumHcon. OH
pa6oran B Menbckom yuuBepcutere CIIIA OIHOBPEMEHHO C CHIHOM
B.1. Bepnanckoro, I'eopruem BiragumupoBuyeMm, KOTOPBIA MO €r0
pocbOe MepeBell Ha aHTJIMUCKUHN SA3bIK IBE CTaThU OTIA. Tak aHrJos-
3bIYHBIE CTPAHbI MOJYYHIM BO3MOXKHOCTh IO3HAKOMMUTBCS CO B3IJIfA-
namu B.M. Bepnaackoro. Ho 1o mocineHero BpeMeHU y4e€HbI MUP
3TUX CTPaH Majo 3HAJI O pe3yJibTaTax TOW T'MTAaHTCKOM pabOoThI, MPo-
nesmannou B. . Bepuajackum.

B CCCP no uIeosorM4ecKuM COOOpPaKEHUSIM 3aMallYuBaJIMCh
padotel B.M. BepHajckoro, a eciam M M3AaBajluch, TO ¢ OOJBIIUMHU
kymopamu (nporyckamu). B 1988 r. B.B. [losipkoB Obu1 B KabuHETE-
my3ee B.M. BepHaackoro, KOTOpbeIM MOMENIAETCS B OCHOBAHHOM UM
HNucTuryTe reoxumun u ananurudeckon xumuu PAH. Tam ero mopa-
3WJIa MAJICHbKAasl CTOIKA MPUKU3HEHHO W3JaHHBIX MPOU3BEICHHUIN Be-
JIMKOTO YYE€HOI'0, KOTOpasi HECOM3MEPUMO Maja MO CPABHEHUIO C OC-
TaBJICHHBIM UM APXMBOM HEW3JAHHBIX HAYYHBIX TPYJOB. TOJIBKO B
80-¢ roapl XX CTOJIETHS, YEPE3 COPOK C JIMIIHUM JIET MOCJIE CMEPTH
BEJIMKOTO YYE€HOI'0, HA4aJ0Ch IMOJHOE M3JAHHUE €r0 TPYAOB, KOTOPOE
MPOJOJKAETCS IO CHUX TIOP.

Jlist TOro 4to0bl MOHATH, KaK IIJIO PacHpOCTPAaHEHHUE TPYOB
Bepnajckoro 3a py0exoM, MPUBEJEM JIBE BBIICPKKHU U3 pabOT 3apy-
OexxHbIX aBTOPOB. [lepBast B3siTa U3 MPEIUCIOBUSI K AHTJTUUCKOMY U3-
naHuio ero kuuru «buocdepay, koropas Beiuia B 1998 r. Ha aHTIHii-
ckoM s3bike B Hpro-Mopke. DT0 MpeauclioBHe HAMMCANTH BEIyIIHE
yuenble AHrimu, CIIA, Ucnanumn, Utanuu, Mekcuku, Kananapl, AB-

crpasiuu, ['onnanauu, AnoHuu.

«Kene3npli 3aHaBeC, pa3leNBIINAN MOCIEBOCHHYK EBpomy, n xononHas
BOMHA CWJIBHO OTPAaHUYMIIM BO3MOXKHOCTH HAyYHOIO OOMEHa MEXAY 3aIajioM U
Poccueit. D10 00CTOATENBCTBO MHOTME AECATUIIETHS CIYXKUJIO MPENATCTBUEM
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JUTsI BO3MOYKHOCTH O3HAKOMHUTHCS ¢ Tpynamu BepHanckoro HayuyHomy cooOtie-
CTBY, YMTAIOIIEMY MO-aHIVIMCKU. Ero HensBecTHOCTH Ha 3amnaje, — O0e3ycioB-
HO, OJIMH W3 CaMbIX SPKHUX MPUMEPOB TOTO BPEMEHH, KOTOPHIN MPUHOCST TOJH-
TUYECKUE Oapbepbl HAa MyTH PacHpoCTpaHEHUs HaydHbIX 3HaHWH. [logo0HO
ToMy, Kak [lepuonnueckas cucteMa 3J1eMEeHTOB peako accouuupyercs B CIIA ¢
uMeHeM ee TBopia JImutpus MenaeneeBa, Tak U uaeu BepHaJCcKOro 3a4acTyro
MOJTy4YaloT paclpocTpaHeHHe 37ech 0e3 MMEHW UX cozfaTend. ... B 3amaaHoi
HayKe B TOCJICBOCHHBIN MEPHO HJien BepHaacKoro MposBUIMCH TJIABHBIM 00-
pa3oM B TOW MEXIUCUUIUIMHAPHOW (QopMe HAy4YHOU NEATEIbHOCTH, KOTOPYIO
HA3bIBAIOT OMOT€OXUMHEH, T€OMUKPOOHOTIOTHEN, U3yUYEHUEM JKOCHCTEM, KO-
JIOTHEN U M3YYCHHEM XMMHUYECKUX IUKIIOB B OKpYKaroleu cpene. OcyuiecTs-
JsieMO€ M TIOHBIHE MCCIIEIOBAaHUE TTOTOKOB yTIEPO/a, CEPhI U a30Ta B THApOche-
pe, mutocdepe, atMmochepe U B OMOTE OCHOBAHO HA MOJX0/aX, MPEII0KEHHBIX
Bepuanckum» (Mapryinuc u ap., 2000, c. 757, 758).

Bropas BeIaepKKa HE MEHEE TOKA3aTeNIbHA.

«B nrone 1988 r. B [Iy6auuHoit 6ubnmorexke bparroe60opo Mbl HATKHYJIUCH
Ha ctaTbio 0 Bragumupe Bepuaackom (1863 — 1945), pycckom reosiore u reo-
xumuke. OnHa TonbKo (paza BepHaackoro ormymmuia Hac, — 3TO ObLIO, Kak
rpoM cpeau sicHoro HeOa: «Bcerma HalayTcst ydeHble, KOTOpPBIE OTUYETIMBO
OIIYIIAIOT ¥ BOCIPUHUMAIOT JKUBYIO MPUPOIY HAIICH TUTAHETHI, IPEUCTIOTHEH-
HYIO TIOCTOSIHHBIM OWeHHMeM >XU3HH. J[JIsi HUX TOHMMaHWE €IWHCTBA MPHUPOIBI
SIBJIIETCSL TyTEBOJIHOW HUTHIO HAYUHBIX MUCCIIEIOBaHU». BepHaackuii mogyepk-
HYJI UMEHHO TOT acTleKT HayK O 3emiie, KOTOPHI MBI HANPSIKEHHO HCKaJIH.
CrycTsl HECKOJIBKO MECSIICB MBI MOACIUIUCEH BIICUATICHUAMU 00 3ToM C JIMHH
Maprynwuc, KoTopas He3aJ0JT0 0 3TOTO Mepenuia B MaccadyceTCKuii YHUBEp-
cutetr B Amxepcte. OHa TIIyOOKO OCO3Haja BaXHOCTh paboT BepHanckoro u
CTaJjia UCTIOJIb30BaTh €r0 BHIBOJIBI B JIGKIUSAX U MyOnukanusax» (Mak-MenamuH u
ap., 2000, c. 681).

DTHX JIBYX CBUJIETEIBCTB JOCTATOYHO, YTOOBI IMOKa3aTh, KaK B
HAY4YHOM MHUpE€ B KOHIlE XX B. NEPEOTKpbUIM caenanHoe B.M. Bep-
HaJIckuM. B Hacrosinee BpeMsi €ro B3IJISJbI OBICTPO pPaclpoCTpaHs-
IOTCS TI0 Bcemy Mupy. Ho Hajo ckas3arh, 4TO C NPU3HAHUEM €TO CHUC-
TEeMbl B3IJISJI0B IO OOCTOMT HE TaK IMPOCTO. IDTO CBA3AHO C TOM
0COOEHHOCTBIO €T0 TPYJOB, KOTOpasi cTaja 0CO3HABAThCS JIMIIIb B Ca-

MOE TIOCJIEeAHEee BpeMs. OTH OCOOCHHOCTHM OYEHb SIPKO IOKa3al
I'.A. 3aBap3un (2000).

«B Hayke nepuoau4ecKy NMPOUCXOAAT PEBOIIOLMOHHBIE U3MeHeHus. Eciu
TOBOPUTH O €CTECTBO3HAHMM, TO B 1856 r. peBomronuio BeI3Basia KHUra J[apsuna
«IIpoucxoxnaenne BumoB», a B 1955 r. aBorHas cnupans Yorcona u Kpuka.
Kaxnapiii pa3 Takue mOBOPOTHBIE COOBITHS W OINpPEAETSUIM YMOHACTPOEHHE 00-
LIECTBA HA MHOTHE JIECSTUIIETUS U IPUBJIEKAIN COTHU U THICSYM IOCIIEI0BATE-
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ner. Ho mocreneHHO uaes UCYEPNBbIBACTCS U HA CMEHY €M NPUXOJHUT HOBasd,
BKJIIOYAIOIIAsl CTApyIO0 KaK CBOKO COCTAaBHYIO 4acThb. Celdac B €CTECTBO3HAHHUM
TOXE MPOMCXOAUT PEBOJIIOLMSA, HO HE3aMETHasl JJisl HENOCBSUIEHHBIX, IOTOMY
YTO OHA CBSI3aHA HE C BHE3AIHBIM OTKPBITHEM, a C cepueil paboT Ha nepudepuu
BHHMAaHUS HAYYHOT'O COOOIIECTRA.

MounekyinsipHasi OMOJIOrUsl HEOKUIAHHO AJiA ceOsl OCO3HANa, YTO OHA YXKe
HE HaXOIUTCS B LEHTPE MHTEPECOB €CTECTBO3HAHMUA: B EBPONCHCKOM COHO3€
YHUCJIO CTOPOHHUKOB OMoTexHoiorui ynasuo ¢ 59% B 1991 r. go 45% B 1993 r.,
HECMOTPSI Ha XOPOILIO OPraHM30BaHHYIO KaMIIaHHIO B €€ 3auuTy. boiee Toro, B
1992 r. B Puo-ge-XXanelipo npaBUTEIbCTBA MHOTUX CTpPaH NPUHSUIM KOHBEH-
LI1I0, HE TOJIBKO OPUEHTUPOBAHHYIO HAa COBEPILIEHHO UHBIE IEHHOCTH, HO U UHO-
r71a MpsiMO OrpaHUYMBAIOIIYIO0 HEKOTOPBIE aCTIEKThl MOJIEKYJISIPHON OHOJIOTHH, B
YaCTHOCTH BBEJCHHE M'€HETHUECKH MOAU(PHUIIMPOBAHHBIX OPraHU3MOB B IPUPO-
ny. JleicTBUS MOJUTUKOB, pearupyrommux Ha OOLECTBEHHOE MHEHUE U (HOpPMHU-
PYIOIIMX I€ONOJUTUYECKUE YCTAHOBKH, ONEPEANIIN IEeUCTBUS PO(heCcCHOHAb-
HBIX OpPraHU3aTOPOB HAYKH, OKA3aBIIMXCS CIUIIKOM MHEPLUUOHHBIMIY (C. 599).

['.A. 3aBap3uH mokasani, 4YTO U BOJIOLMOHHAS TEOPUsl, U TCHETHU-
Ka, U MOJICKYJIsIpHAsi OMOJIOTUSI pa3BUBAIIMCH I10 MYTHU, KOTOPBIM Ha3bI-
BaeTCs B HayKe peayKIMOHUCTCKUM. OOpa3HO roBOps, 3TO IMyTh IO
«BEPTUKAIU BHU3», B TNIyOb MO3HAHUS KUBBIX OPraHU3MOB. A B TO-
ciegnue aecatwieTuss XX BeKa Hay4YHbIE MHTEPECHl CMECTHINCH B
CTOPOHY aHajiu3a OoJiee KpynHbIX cucteM. «IloTpeboBanuce noau c
WHBIM TUIIOM MBIIIEHUS] — TeHEPpATUCThI. OObEAUHEHUE TTPOUCXOIU-
JI0 B TEUEHUE JIBYX MOCIEIHUX JCCATUICTHI BOKPYT KOMILJIEKCA UJIEH,
KOTOpbIE OOBIYHO CBsI3bIBatOT ¢ MMeHeM B.M. BepHajackoro, — si Obl
Ha3BaJl pycckou napaouemoti. ... OHa MOSIBUIACH B OTBET Ha YHUBEP-
CaJbHOE HCIOJIb30BaHUE Teopuu JlapBUHA 111 OOBSICHEHUS BCETO
MPOUCXOSIIETO B MUPE C TOMOIIBIO PHIHOYHOM JIOTUKH «BBIKWBAHUS
HanOoJee MPUCHOCOOJCHHBIX), IPUUEM KPUTEPUEM IPHUCIIOCOOTICHUS
CIYKUT BbDKMBaAHHUE. ... B 60-x romax XX cToJieTUs B OTBET HA UJCH
Pumckoro kiy0a, 1o CyTH BO3POJUBIINE MaIbTy3UAHCKUE «IIPEACIIbI
pOCTa», MOUCK IOIIeJI B HAPaBJICHUU HE UCTOPUU MPOUCXOKICHUS
(«1O BEpTUKAIN»), @ BBISICHEHHUS] CUCTEMBI B3aUMOJICUCTBUS («IIO TO-
PU3OHTAINY). ... [TosIBIIICS 3arajjouHbIi TEPMUH «YCTOMYMBOE Pa3BU-
tue» (Sustainable Development), xapakTepu3yromuii 3BOJIOIHUIO
MMEHHO CUCTEMBI, a He UHAUBUAYYyMa» (3aBap3uH, ¢. 600 — 601, 603).

Eme Oomnee detko ompenenun ocooeHHocTH B3MsigoB B.U. Bep-
Hajsickoro ouosior K.M. Xaiinos (2000): «ITox «buonornueckoit mapa-
TUTMOI» OyJeM IMOHMMAaTh KOMIUIEKC 0a30BBIX WJICH M JIOTHYCCKUM

%279 R



IHloapkoe b.B., Babanazaposa O.B. Yuenue o 6uocghepe u nepexooe ee 6 noocghepy

amnrapar KJIacCHMYE€CKOW OWOJIOTHH, PACUIMPEHHbIM CUHTETHYECKOU
TEOpHUEH HBONIOLNM; TOJ «OMOTC€OXMMHUYECKON Tapagurmoin» Oyaem
IIOHMMAaTh KOMIUIEKC MJIEN W JIOTHUKY yMo3akiroueHu B.M. BepHan-
CKOTO C HEKOTOPBIMU PACIHIMPEHUSIMH, KOTOPBIE KACAKOTCA >KU3HU
ounocdepsl 1 yenoBeuecTBa B Hel» (c. 706). B «Obuonornueckoit mapa-
nurmey, muer K.M. Xainos, xapakrtepHo cieayromee. «I1ockombKy
HaxXOSIIEECs] BHE <«OKUBOT'O TeJia» KOCHOE BEILIECTBO HE MOYXKET ObITh,
10 ONPENCICHUI0, BKIIFOYEHO B «KHBOE», BBOJAUTCS HUIPAOMIAS BaXK-
HYIO POJIb B OMOJIOTUM KOHIEMIIUS «OKpY’Karolasi cpesia» u 100aBis-
eTca (popMaibHOE YTBEPKICHUE O «EAUMHCTBE OpPraHU3Ma U CPEIbD».
OpHako >XKMBOE M KOCHOE BEIECTBA C TOYKW 3PEHUS OHOJIOTUU HE
PaBHO BaXHbI, )KMBOE€ HECPABHEHHO BaxHee. [loaTomy pexmapupye-
MO€ «EJMHCTBO» B MPAKTUKE OMOJIOTUUECKUX UCCIIEIOBAHUN OOBIYHO
He coOJromaeTcs: OMOJIOTH MOAPOOHEHIIIMM 00pa3oM H3ydaroT opra-
HU3MbI U UX BHUJbI; KOCHBIC BEIIECTBA, KAK HAXOJSIIUECS B COCTABE
YKUBBIX TEJ, TAK U BHE HUX, CICIUAJIBHO HE MU3YYalOT, IEPEIAOT HAY-
kam o 3emiie. XKuBoe OMOOpraHM4YecKoe U KOCHOE, B OCHOBHOM HEOp-
raHUYeCKOe, BEIIECTBAa B OMOTCOXUMHUHU CUHUTAIOT PABHO Ba)KHBIMH,
Tak Kak 0e3 000MX KU3Hb HEBO3MOXKHA. ... BUOr€OXuMHs U3ydaeT He
Jicu3Hb (OPTaHU3MBI, Ouo Oe3 2eo), a KU3Hb Ha 3emie (buo emecme ¢
2e0); d’TOMY COOTBETCTBYIOT €€ OOBEKThl — OMOKOCHBIE CHUCTEMHI. ...
buoreoxumMudeckni MoaxoJl YpE€3BbIUANHO PACIIUPSIECT TOPU3OHT MC-
CJICIOBAHUN 3€MHOM >KWU3HU W KUBOW IPUPOJIbI, IPUBOJIUT €TO B CO-
OTBETCTBUE C YPOBHEM €CTECTBO3HAHUA XX B., IA€T LUEIbIN P OpU-
EHTUPOB B PEIICHUU TJIaBHOM 33J1a4d COBPEMEHHOTO YEJIOBEYECTBA —
J0Ka3aTeNbHO CPOPMYIUPOBATH YCIOBHUS, MPU KOTOPHIX BBIKUBAHUE
yejioBeyecTBa Ha (DOHE CHUJIBHEHIIEro aHTPOMOTE€HHOIO KpU3Hca BO3-
MOkHO» (Xaios, 2000, c. 706 — 708).

Pycckas, OnoreoxuMmuueckasi mapagurma, Hadajio KOTOPO# IOJI0-
xun B.U. BepHanckuii, cpasy onpenennia )XMBOMY BEIIECTBY BEIY-
Y0 POJIb B IOJIJICP>)KAaHUHU PABHOBECHS B TOM IJ1I00aJbHOM OTKPHITOM
HEPAaBHOBECHOW HEJIIMHEMHOW CHUCTEME, KOTOpas IMOJIydynsia Ha3BaHUE
onocdepsl. ITOT HOBBIM CTaTyC KUBOT'O BEIECTBA, PETYJSATOpA TJIO-
OanbHOrO paBHOBecusa B Ouocdepe, koTopsii BoissBmwil B.M. Bepnan-
CKH, ObUT OMpeNieNIeH UM 32 MHOTHE JIECATHIIETHUS] A0 TOTO, KaK pas-
BWJIOCh TO HOBO€ MEXIUCIUILUIMHAPHOE HAIMPABICHUE B HAYKE,
KOTOPOE Ha3bIBalu CHHEPreTukoil. OH cyMel 3aryisiHyTh Ha CEMb Jie-
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caruieTuid Bepen! BoT 4To 3HaUNUT mepexo1 OT «TPaguIMOHHON BEp-
TUKAJIN», KOTOPOM MPUAECPKUBATACH U TNPUACPKUBACTCS KIIACCHYE-
CKasi OMOJIOTHSI, K «TOPU3OHTAIN». BO3HUKAET BOMPOC: UTO «IyUlIE»
uin «mpaBwibHee»? OTBET OJHO3HAYEH: 00€ MapaJurMbl XOPOIIIH,
Kakzasi 1yt cBoer cdepsl U cBoero BpeMmeHu. [IpocTo Hago 3HATH U
IIOHUMATh Pa3Inyus MEXKAY HUMH, PEATBHO OLICHUBAs BO3MOKHOCTHU
KKJI0M (4TO KaKaasi U3 HUX MOXKET JaTh, & YErO HE MOXKET).

CoBpeMeHHOEe BOCIIpUATHE
B3rJ110B B.A. BepHaackoro o Hoocdepe

PaccMmoTpuM BHavane B3TIIAAbI TEX, KTO PA3/IENSIET €ro MpeIcTaB-
JICHUS U CTIOCOOCTBYET MX JAJIbHEHIIEMY YTIIyOJICHHUIO U PAa3BUTHIO, a
3aTEM €r0 ONIIOHEHTOB.

B3enaoet mex, kmo pro

®.T. Anmmunua (2000) mpoaHanu3upoBaia €ro TPyJAbl U HEOMyoO-
JIMKOBAaHHBIE MaTEpHallbl HAYYHOTO apXMBa U CBEJa BOEJUHO T€ KOH-
KpETHBIE YCJIOBUS, HEOOXOAUMBIE, ¢ TOUkH 3peHus B.W. Bepnanckoro,
JUISl CTAHOBJICHUS HOOC(EPHI.

1. 3aceneHue 4ej10BeKOM BCel IUIAHETHI. Y CJIOBUE BBITIOJIHEHO:
Ha 3eMJI€ HE OCTAJIOCh MECTA, IJie HE MOObIBAJI Obl YEJIOBEK U HA KOTO-
POM HE CKa3ajoCh Obl BO3ICUCTBUE €0 JIEATEIbHOCTH.

2. Pe3koe nmpeoOpa3oBaHue CpeacTB CBA3M M oOMeHa MHGOP-
Malnuei Mexk1y Pa3HbIMH CTPaHAMU. JTO YCIOBUE BBHINOJIHEHO. Co-
BPEMEHHBIE TPAHCIIOPTHBIE CPENICTBA, TEIEKOMMYHUKAIIUA, UHTEPHET,
CIEIAI JaJIeKO€E OU3KUM.

3. YcuiieHue cBsi3eil Mexay BCeMH TOCyIapCTBaAaMU M HAPOJAa-
MH 3eMJIM. DTO YCIOBHE HAUMHAET YCHEIIHO peann30BbIBaThCcA. Jloc-
TaTOYHO HAIIOMHUTh O TAKUX BCEMHUPHBIX opraHm3anusx, kak OOH,
BceMupHas ToproBasi opraHu3aiiusi, 0 peryjasipHbIX COBEIIAHUSIX TJIaB
rOCYJIapCTB U MPABUTEIILCTB, BCEBO3MOKHBIX KOH(PEPEHIUAX, B TOM
yucie koHpepenuuss OOH B Puo-ne-Kauneitpo B 1992 r. Bee ato crio-

% 281 R



IHloapkoe b.B., Babanazaposa O.B. Yuenue o 6uocghepe u nepexooe ee 6 noocghepy

COOCTBYET COJIMKEHUIO B3TJIAJIOB HApPOJOB Pa3HBIX CTPAaH Ha MyTHU
JAJbHEUIIIErO pa3BUTHS YEIOBEUECTRA.

4. Ilpeobiaganne reoJIOrH4eCKoOil poJiu 4eji0OBeKa HAJ APYyru-
MH Te0JIOTHYEeCKUMHM INPoleccaMu, NMpoTeKawiuuMu B 0uocdepe.
VYcnoBue BBITONMHEHO. J[OCTAaTOYHO YIOMSIHYThH COBPEMEHHBIE TJIO-
OaJIbHBIE FKOJOTHUYECKUE MTPOOJIEMBbI, MOSIBUBIIHMECS U3-3a HEOCO3HAH-
HOTO MOIIHEUNIEro BO3ACHCTBHUS XO3AUCTBECHHOM JIeATEILHOCTU Ha
onocdepHsie mporecchl. HapyiieHuss B 030HOBOM CJio€, U3MEHEHHUE
MOJ] BIWSHUEM 3arpsi3HEHUS COCTaBa IMOBEPXHOCTHBIX BOJ CYIIH U
OK€aHa, Yepe3 «IMAPHUKOBBIA 3P(PEKT» UeTOBEUECTBO CTANIO BIUSThH HA
KJIUMAT, a YEPE3 HETO U Ha YPOBEHb MHUPOBOIro OKEaHa.

5. Pacuupenue rpanun 0uocgepst u Boixoa B Kocmoc. Ycio-
BHE YCHEITHO BBITIOIHSAETCS.

6. OTKpbITHE HOBBIX MCTOYHUKOB 3Hepruu. B XX Beke ueno-
BEUECTBO OCBOWJIO aTOMHYIO SHEPTHIO M MOJOIUIO K OCBOCHHIO TEP-
MOSIZICPHOMN SHEPTUU.

7. PaBeHCTBO BCeX pac M peJIMruil. OT0 yCIOBHUE HE BBINIOJIHEHO,
HO CJIeJIaHbl BaKHBIC IIard B 3TOM HamnpapieHuu (neknapaiuio OOH o
IpaBax 4eJIOBEKa).

8. YBesiMueHne poJM HAPOJHBIX MACC B PEHICHUM BOIPOCOB
BHEIIIHEH, BHYyTPeHHEN MOJUTHKHA M IKOMOJUTUKH (MOJUTHKH IO
OTHOLICHUK) K OKPY:KAWIIeH cpeae). YCIOBUE HAYMHAET BBIMOJI-
HATBCS 10 MEPE YBEIUYEHUS TEMOKPATUYECKUX CTPaH, MOJUTUKH KO-
TOPBIX HAYMHAIOT BCE OOJIbIIIE MPHUCIYIIUBATHCA K OOIIECTBEHHOMY
mueHuto. Hampumep, B 1992 r. Ha xondepenuuu OOH B Puo-ne-
JKanelipo npaBUTECTBA MHOTHUX CTPaH MPUHSUIM KOHBEHIHUIO O 3a-
IpeTe BBEJICHUSI B MPUPOYy TEHETUUYECKU MOAUDUIIMPOBAHHBIX Opra-
HU3MOB.

9. CB00Oaa HAYYHOH MBICJIM W HAYYHBIX HCKAHUI OT JaBJie-
HUS PeJIMTHO3HBIX, PUIOCOPCKUX M MOJIUTHYECKUX MOCTPOCHUN U
CO3/1aHMe B OOIIECTBEHHOM U IOCYAAPCTBEHHOM CTPO€ YCJIOBUIl,
0JIArONPUATHBIX /Il CBOOOAHOM HAYYHOH MbICJaU. Ha 3T0 ycrmoBue
B.U. Bepnaackuii oOpaian ocoboe BHuManue. OH moauepKuBa, 4To
B OTJIMYME OT APYrUX cep TyXOBHOW >KU3HU YesoBeKa (KyJIbTYpHI,
UCKYCCTBA, PEJIUTHUH), KOTOPBIE OMPEIEIIIIOT CaMOOBITHOCTh HAPOIOB,
UX CBOeoOpasue, HayKa, Hay4yHasl MBICIb — €IUHBI JJII BCEro 4esioBe-
YecTBa, Ha BCceM 3eMHOM miape. [loaTomy Hayka OJKHA CBOOOIHO
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pa3BuBaThCs. TOJBKO B 3TOM CiIydyae OHa OyJeT CIocoOHa CO3/aTh
CHUCTEMY DPErJIAMEHTALlMA U OTPAHUYEHUM NEATENBHOCTH JIFOJIEU, KO-
Topasi 00eCIIEYUT COXpaHCHUE HEYCTOMYMBOrO paBHOBECHS B Ouocde-
pe€ ¥ J1aCT YeJIOBEUECTBY IIAHC BHIKUTD.

10. Toxbem 0J1ar0COCTOSIHMSI TPYASIIMXCSH, CO3JaHHE Pealib-
HOM BO3MOKHOCTH He JONMYCTUTH Hel0edaHMsl, 01012, HUIIEThI U
0CJIa0UTH BJIMSIHUE 00JIe3Hel. YIIYUIlIEHUE YCIOBUN KU3HU B MUPE
UJET OYEHb HEPABHOMEPHO. DTO OJIHO W3 CaMBIX CIIOKHBIX JJISI BBI-
MOJTHEHUSI YCIIOBUM, MOCKOJIBKY 3aBUCUT OT LI€JIOTO psijia (DaKTOPOB, U
B MEPBYIO ouepeab OT JeMmorpaduueckoro. C npodiemMol YnCIIeHHO-
CTH YeJIOBEYECTBA BCE OOCTOUT 3HAUUTEIBHO CIIOXKHEE, YeM MPEeIIo-
naran Manstyc. Ceiluac npeyio)KeHbl HEIMHEWHBIE MATEMATUYECKUE
MoJienu pa3BuTusa geMorpaduueckor curyanuu (CagoBHUYUN U JIp.,
2000). CoryiacHO UM BBIJIETAIOTCS TPU CYIIECTBEHHO PA3JIMYHBIX 3O-
XU Pa3BUTH 4enoBedecTBa. [lepsas snoxa Hadamach okoio 4,4 MIH.
JeT TOMY HazaJ U JjIuiach nopsaka 2,8 muH. jaet. s Hee xapakre-
peH JUHEHWHBIH pocT HaceneHus (B jorapudmuyeckoM maciirade).
3aKOHUYMJIACh 3TA AIOXA B PaHHEM ILIEHCTOIEHE (IO T€0JOTUYECKOMY
BPEMEHM) WJIM B IaJIeoJUTe (M0 MCTOPUUYECKOMY BpeMeHH). Bmopas
anoxa NMpoAoJDKaIack OKoJjio 1,6 MiH. JIeT U 3akoH4YMiIach B 1965 r.,
KOTJla YMCJICHHOCTb HaceyieHus Obuia Onm3ka k 3,5 mipa. yen. Cko-
POCTh POCTa YUCICHHOCTH HACEJICHHS ObLIa MPONOPIHUOHAIbHA KBa/I-
paTy 3TOM YHMCJIECHHOCTH (BBIpa)kajach THUIEPOOTMYECKON KPHUBOH).
[Tepexon k 3moxe, KOrja M0KHA MPOU30UTH CTAOMIM3AIIUS YHUCIICH-
HOCTH 4YeJIoBe4eCcTBa, 3aiimeT okoiio 80 et (B cepeaune XXI B.) Uuc-
JIEHHOCTb HACeJICHUS IOCTUTHET 14 MIIp. yer.

PeaibHO MOBIMATH HA PAa3BUTHE HEJIMHEUHBIX MPOIECCOB B TJIO-
OanpHOM JeMorpaMYecKoil cucTeMe BeCchbMa MPOO0JIEMAaTHYHO e
IpU HAUIMYUAUA TOJUTHYECKOM BOJIM. DT MPOUECCHI ONPEICSIOTCS B
3HAYUTEJILHOM CTENEHU IOBEJCHUEM YeJIOBEUECTBA KaK pPa3BUBAIO-
HIEUCA TUHAMUYECKOW CUCTEMBI. BO3MOXKHOCTH U3MEHUTH UCTOPUYE-
CKHMI X071 coObITHH BechMa orpanndeHsl (CagoBHuuuii u ap., 2000).
Mps1 ¢ Bamu s)kMBEM B 3TOT NEPEXOIHBIN NMEPUO U HAOIIOJaeM KpaitHe
HEPABHOMEPHBIN MO PErMOHAM POCT YHMCICHHOCTH HACEJIEHUS U €ro
onarococtosinusi. Pazsuteie crpanbl 3anagHoit EBponsl, CIIIA u Ka-
HaJla CTAOWJIM3UPOBAIM POCT YMCICHHOCTH HACEJICHUS W JOCTHUIIIH
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BBICOKOI'O YPOBHs ero 0sarococtostHusi. Ho ecTh U Takue cTpaHsl, KO-
TOPBIE MO 3TUM MTapaMeTpaM CUIIbHO OTINYAIOTCA OT HHUX.

11. Pa3ymHoe npeo0pa3oBaHie NePBUYHOM NPUPOABI 3eMJIH C
HeJbI0 cleaTh ee CIOCOOHOH YHOBJIETBOPATH BCe MAaTepHAJIb-
HblE, ICTeTHYECKHE U AYXOBHbIC MOTPEOHOCTH YHUCJICHHO BO3pac-
Tamero Hacejaenusi. Gopmynuposka, nanHas O.T. AHmmHOM, C
Hallle TOYKU 3peHusi, TpeOyeT yTouHeHus. He gaHbl KpuTepuu, 4To
CUMTaTh pa3yMHBIM, a 4TO HepazyMHbIM. Kpome Toro, B 3Toil popmy-
JUPOBKE GUTYPUPYET CIOBO nOMpeOHOCHuU. ITO CIOBO BbI3BIBAET Ha-
CTOPOKEHHOCTh, TaK KaK HAaIlpPSMYIO CBSI3aHO C TaK Ha3bIBAEMbIM OC-
HOBHBIM 3aKOHOM KOMMYHH3Ma: ce 0o/lee noiHoe y008lemeopeHie
8ce 803pacmarowux MamepuaibHulx nompeonocmeti yenosexka. Bera-
€T BOIIPOC, A0 KaKuX MPEAENIOoB OyIyT BO3pACTaTh MOTPEOHOCTH YEIIO-
BEeKa U XBATHUT JIM pecypcoB OnMochepbl YIAOBIETBOPSTH 3TU BCE BO3-
pacTaroliie M4 HHAYEM HE  OTPAaHMYCHHbIE  MaTepuajbHbIE
noTpedHoCTU?

C namel TOYKM 3peHHus, TOUuHee oTpaxkaeT B3rsabl B.M. Bep-
HAJICKOT0 Takasi GopMyJIupoOBKa: mpeodpazoBanue ouocdepsl ¢ 1e-
JIbI0 MOBBIIIEHUS KaYeCcTBA *KU3HU. KauecTBO XU3HU ONpPEAEseTCs
TaKUMH MTOKA3aTEISIMU: TPOJOJKUATEIIBHOCTD KU3HH (0KUAAEMOE MPH
POXKJIEHUH U (PAKTHUECKOE); COCTOSIHUE 3/I0POBbsSl YEIIOBEKA; YPOBEHb
3HAaHUN U 00pa30BATENIbHBIX HABBIKOB, HHBIMHU CIIOBAMH CTENEHb Pa3-
BUTHS JyXOBHOM cdephl yeloBeka: 10xo ] (M3MepsieMbIi J0JIe Bajo-
BOI'0 BHYTPEHHEIO MPOJYKTa, MPUXOASIIETOCS Ha AYIYy HACEJICHHS);
YPOBEHb 3aHIATOCTH; CTENEHb peaIM3alliy IpaB yenoBeka. Ha mepBoe
MECTO BBIXOJIUT 3/I0POBBLE YEJIOBEKA, Pa3BUTHE €ro JTyXOBHOU cephl,
a MaTepualbHble TOTPEOHOCTU CTOSIT HUXKE, TaM, T/I€ UM U MOJIaraeTcs
ObITb. OHM HE 1LIeJIb KU3HU YEJIOBEKA, a BCIIOMOTaTEIbHOE CPEICTBO
MOJJICPKAHUS €r0 KU3HU U 00eCreueHUe yCIOBUN pPa3BUTHUS JIMYHO-
CTH, CaMOpeaJIN3allul €ro CrocoOHocTel u TanaHToB. Hemapom mcu-
XOJIOTH CUMUTAIOT, YTO MOTPEOHOCTh B CaMOpEAIU3allid €CTh OJIHA W3
OCHOBHBIX MTOTPEOHOCTEN UeIoBEKa.

Heckonbko ciioB 0 npeoOpazoBanuu 6uochepsl. B ucropuu ye-
JIOBEUECTBA MPOCIIEKUBAETCS JBE CTPATETHH €r0 B3aUMOJICUCTBUS C
[Ipupomoii: 1100 YenoBeK nepenenbiBaeT MPUPOIy MO CO3AaBAEMYI0
UM TEXHHKY, JIMOO YEJOBEK KOHCTPYUPYET TEXHUKY MOJ MPUPOLY,
BITMCBIBAs CBOIO JEATEIIFHOCTD B X011 OnocdepHbIX mpoIieccoB. B mep-
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BOM CJIy4ae MPOUCXOAAT T€ HEKEIATEIIbHbIEC MOCIEACTBUS ISl YEIIO-
BEKa, KOTOPBIE MIPUHATO HA3bIBATh HKOJOTUUECKUMU Mpodiemamu. Bo
BTOPOM CJIy4dae — TaKUX COOEB HE MPOUCXOJUT, & MOKET YBEIUUUTHCS
KII/I ncriosb30BaHus COJTHEUHOM 3HEpruu. BOT rie Tautcs HCTOYHUK
MOJIyYEHHUS BCEX MaTepUalibHBIX OJiar, MOMOTaloluX MOBBICUThH Kaye-
CTBO >KM3HU 0€3 HapylIEHHS 3aKOHOB YCTOMYMBOTO (DYHKIIMOHUPOBA-
Hus onocdepsl. IMenHo 3to u umen B Buay B.U. Bepuanackuii.

[TocMOTpUM, KakK BBINIOJIHSAETCS 3TO YCIOBUE, HO NPEABAPUTEIBLHO
JIOTOBOPUMCSI HA3bIBATh PEATU3ALUIO MEPBOU CTPATETMU B3aUMOICH-
ctBus Yenmoseka u I[Ipupoabl, korma npupopy IMEPEAEIbIBAIOT 10
CO3/IaBaEMYI0 TEXHHUKY, aHTHHOOCEpHBIMHU TeHAeHIusIMHU. Hoocdep-
HBIMU TEHACHIUSIMU HAa30BEM pEaJM3AIMI0 BTOPOU CTpaTeruu (BIIH-
ChIBaHHME TEXHMKM B X0J OuochepHbIX IpoleccoB). B Hacrosiiece
BpeMs B MUPE U B HaIlIEl CTpaHe MPOCIEKUBAIOTCA Kak HOOC(HEpHEIE,
TaK ¥ aHTUHOOC(EpHBIE TEHICHIIMU, HO TMOCJIEAHUX CTAHOBUTCS BCE
MEHBIIIE U MCHBIIIE.

12. UckiroueHne BOMH M3 KM3HU 00mIeCcTBA. DTO YCIIOBHE
B.N. BepHanckuil cyuTai Ype3BblYaiiHO BaKHBIM U1 CO3/aHUS U CY-
niecTBoBaHus Hoocepnl. OHO elie He BbIoaHeHOo. Ho B 11e10M BoJIs
HapOJI0B MHpA HAIpPaBJICHA HA UCKIIOYECHUE BOMH U3 KU3HU YEJIOBE-
4YEeCTBa, XOTA MYTh K 3TOMY OYyJET JA0JIOT U HEMPOCT.

BO3ptl.7fC€Hu}l mex, Kmo contra

YutaTh BO3paKEHHUS BCErJa HE OCOOCHHO MPHUATHO, HO TOYYH-
TEJIbHO: OHU BBICBEYMBAIOT TO, YTO OCTAJIOCh HEMOHATHIM. BayKHO BbI-
SICHUTDh NPUYMHBI MOSIBJIEHUS pa3HOIrjIacui. B 1iemom Bo3paxeHu He-
MHOT'O M OTHOCSTCS OHU K Pa3HbIM CTOpPOHAM y4e€HHs O Hoocdepe.
OOBbeANHSET UX OJTHO — OHU KACalOTCS UMEHHO TOTO, YeM OTJIMYaeTCs
cuctema B3rsnoB B.M. BepHaackoro or KJIacCMYeCKOro €CTECTBO-
3HAHUS U MIHUPOKO M3BECTHHIX OOIIECTBOBEIUECKUX TEOPHUH, BKIIIOUAs
MapKCHU3M-JIEHUHU3M. [IpruBeiemM 3T BO3paKEHHUS.

B.A. KytbipeB (2001) moguepkuBai: «llepexon Ouocdepsl B
HOOC(EpYy CUMTAIICSI HECOMHEHHBIM OJIaroM, HECYIIMM YeJIOBEUYECTBY
pa3pelieHue Bcex MpoosieM. ... TpeBOXKHBIE SKOJIOTMUYECKUE TEHJICH-
MU COBPEMEHHOCTH 3AaCTaBJISIOT KPUTUUECKA OTHECTUCH K 3THUM CTE-
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peotumnam. Jlymaercsi, 4To y4eHue o Hoocdepe ¢ caMOoro Haudajia He-
CJIO B c€0€ AJIIEMEHTHI YTOIHH, YTO B HEM IMEPEIICTUCH IICHHOCTHBIC U
OBITUIMHBIEC TMOJXOJbI, YTO IEHHOCTHBIE XapaKTEPUCTUKU HOOTEHEe3a
ObUTA OJHO3HAYHO MOJIOKUTEJIbHBIMHU, @ 3TO NPOTHUBOPEUYUT JUAJICK-
TUKe Xu3HU. Hafo pa3nuyats TpakTOBKY HOOC(EpHhl KaK yTOMHH U €€
peanbHOE cocTtostHue. OHO HE JOJDKHO 3aciOHATh Jpyroe. ... Hoo-
chepa Kak TapMOHUS — CIMEHTHUCTCKMH aHajJor COIUAIBHO-
MOJIMTUYECKON YTOMMU KOMMYHH3Ma M Mpo4ux Onar, 0ojiee paHHUX
MEYTaHUU O pac. B COOTBETCTBUHU C AyXOM BPEMEHHU OHA OIUPACTCS
Ha HayKy, TaK K HEW W HaJI0 OTHOCUTHCS, XOTSI IPOTUB yTONUW U Ha-
JIEXK ]I BOOOIIE BBICTYIIaTh HET CMBICTIa» (C. 626 — 628).

b.M. Mupkun (2001): «YTonusm BepHaackoro mposiBUiICS B Be-
pe B BO3MOKHOCTbH IpeoOpazoBanusa 6uocdepsl B Hoochepy C MoMo-
IIbI0 YEIIOBEYECKOr0 pa3yMa W HM3MEHEHMS TOJIOKECHHSI YEJIOBEKa B
Tpouueckoil cucteme, NMEPEeBO] JIIOAEH Ha aBTOTPO(HOE MUTAHUE,
CUHTE3UpyeMylo nuilly. He roBopst yxe 0 TEXHOJIOTHYECKUX CIIOKHO-
CTSIX MPOU3BOJICTBA CHHTETUYECKOTO O€IKa U TSHKKUX MOCIECTBUMN Ta-
KOW JMETHI JI 3/I0POBBS UelloBeKa. Y TOMUYHOCTh Hoochepbl BepHan-
CKOT'O 3aKJIF0OU€Ha B HEMHUHYEMOM BO3PACTaHUM BIIOKEHHOW IHEPTHH.
A MEXIly TeM MpHU HBIHEIIHEM TeTepOoTPO(HOM MUTAHUU OCHOBHBIM
HMCTOYHUKOM MPOU3BOACTBA MUIIM CITY>KUT KOJOTHYECKH YUCTasi U He-
ucuepnaemMasi cojineuHasi 3Heprusi. Hoocdepa craner rapaHTvei BbI-
YKUBAHUS JIMIIb B TOM CJy4ae, €ciiv OyJeT OpraHu30BaHa B MOJHOM CO-
OTBETCTBUM C 4YEThIpbMsI 3akoHamu dkojioruu Kommonepa («Bce
CBSA3aHO CO BCEM; BCE JOJDKHO KyJa-TO JIE€BAThCS; HUYETO HE JAETCA
IapoM; IpUpojia 3HaeT ayuiiey»). Co31aBaeMble YEITOBEKOM 3KOCUCTE-
MBI HaJI0 BCTPOUTh B OMOc(epy Tak, YTOObI OHA COXpaHsAJIACh KaK ca-
MOPETYJIUPYIOIIASCS 1IEJIOCTHOCTh, U €€ 3allUTHbIE (YHKIIMU TacHIH
HapYIICHUS TIPU XO35IHCTBEHHOM JIEITEIbHOCTH JIIOAeH» (C. 648).

AJL BacuwiabeB (2001) npuBoauil Takue AOBOJIBI MPOTHUB HOO-
chepnl. 1. «Ilo onpenenenuro B.M. Bepnaackoro Hoocdepa (chepa
pazyMa) ecThb pe3yJIbTaT 3BOJIIOIUMU OMoCchephl Kak pe3yibTaT, MPekK/Ie
BCET0, HAYYHOU JnesTenbHOCTH uenoBeka» (c. 650). U nanee oH mepe-
YUCIISIET, YTO MPOUCXOAUT C IUIAHETOW 3eMJIA MOJ BO3JACUCTBUEM pa-
3yMa 4eJoBeKa (CIHUCOK COBPEMEHHBIX PKOJIOTMYECKHX MpoliemM). A
TeNneph 3aJ1aIMM BOIPOC, KOTOPBIN KJIaCCHKaM 3a HEHaJ0OHOCTHIO HE
OPUXOAWI B TOJIOBY: «CIIOCOOEH JIM YEJIOBEK OCO3HAaTh, YTO, BO3OM-
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HUB ce0s apem [Ipupoasl, oH pakTHUECKH OKa3aycs €€ MIICHHUKOM?»
Nnu — nnave: «CriocoOHO JIM 4€JI0BEUECTBO OCTAHOBUTH CBOM O€3yM-
HBIN, BCE YCKOPAIOIIECHCS Oer B TYNMHK — K MOJIHOMY CaMOYHHYTOXE-
HUIO, OTJISIHYTHCS, YHCACHYMbCA W BCTATh HA MyTh NMEPEPOKICHUS C
LEIBIO @blcusanua’? Ha 3TOT KIIOUEBOW BONPOC S OTBEYAKD OTPH-
nateiabHo! Yarce no3ono...» (c. 653 — 654). 2. «Ecnu cornacutbcs, 4To
Pa3BUTHE YEIOBECYECTBA MOXKHO PacCMaTpUBaTh, KaK YMIPaBIISIEMbIN
poI1IecC, TO CIEAYET ONMPENETUTh OOBEKT, 1eb, U AITOPUTM yIIpaB-
aeHust. OOBEKT — YEJIOBEYECTBO — OTKPHITAsi KOCMUYECKas JUHAMUYE-
CKas cucTeMa, Kak 4acTb Ouocdepbl (MM >KUBOTO BEIIECTBA, II0
B.W. BepHajackomy). Llenb — coxpaHeHue, BBIKUBAHUE CUCTEMBI. AJl-
TOPUTM — 3aKOHBI PAa3BUTHS, yIpaBiieHUs cucteMoi. O4eHb JaBHO, B
apMuH, B TEPBBIN K€ JICHb U HA BCIO OCTABIIYIOCA >KU3Hb, MHE BHY-
nn: «Eciu ecTh ABa conjara, OJMH U3 HUX JOJDKEH OBITh CTap-
muM». Takol pyKoBOAUTENb UM HA3HAYAETCS, WM BBIOUPACTCS, WU
camonpoBo3riamaercs: «Cinyman Mo komaHay!» B nepBuuyHOU
suelike 0OIlecTBa, B CEMbE, BEllb TOXE KTO-TO MPUHUMAET Ha ceOs
(GYyHKIMM PYKOBOAMUTENS. A Kak yHpaBlATh yesioBeuecTBoM? KTo um
pykoBogut: bor, Ammax, bynma, Beicumi Pa3zym, npumenbisl-
WHOIUIAHETSHE, TTOCTABUBIINE KOTJA-TO HA IUIaHETE 3eMJIsi KOCMHYE-
CKMI SKCIIEpUMEHT M HaOJIIOJAoNIMe 3a €ro XoJoM, [ J100anbHbIN
[IpenukTop? Beap KTO-TO OMKEH 8bipabamvléams 3aKOHBI, 3all0BE-
JIY, CTaH/IapPThI MOBEICHUS YEJIOBEUECTBA U 0Oecneuusams UX BbITOJI-
HeHue» (c. 651).

J.P. Bunep (2001): «/Ins Tex, KTO CTpeMUTCA K TpuyM(y pazyma
B KOCMHYECKOM MaciiTadbe (KOCMHUCTBI), paBHO Kak W JJiA T€X, KTO
UJICUTU3UPYET TPUPOJY, PEATBHBIE KUBBIE JIOJN «KAK OHH €CTh» —
JIMIIb IIOMEXA Ha IYTH K )KEJIAaHHON MUPOBOM rapmMoHuu. [1oatomy Bce
KOCMUCTHI 10 KyTBIpEBY, B KOHEYHOM CUETE, MPUXOAAT K MBICIH «O
HOBOM YE€JIOBEKE» — TO JIM CBEPXUYEIIOBEKE, TO JIM TYMAaHOUJE, KOTO-
pPBIM HE CTAHET MENIATh AAJbHEUIIIEMY MPOrPECCY MBICIU U TEXHOJIO-
rud. ... CTpemyieHHEe K HAaCWJIbCTBEHHOW MEPENEINIKE JIIOJCH, KaKUMU
Obl OJarMMu LENsIMU OHO HM PYKOBOJICTBOBAJIOCH (BKJIIOUASl «TapMoO-
HUIO C NPUPOAOI»), BCErlla OCTACTCS YPE3BBIYAMHO OMACHBIM, YEMY
CBUJIETENIb — BCSI coBeTCKass uctopus. M kynbT Hoocdhephl, U KyIbT
MPUPOAbl PABHO UTHOPUPYIOT MHIWBUIYaTbHYIO OTBETCTBEHHOCTH U
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OTBCpPraroT KOMIIPOMMUCC C HGCOBGpHICHHOfI PCAIbHOCTBIO»
(c. 647 - 648).

AHnanus eo3paxcenuit

BhHayane ocTaHOBMMCSI Ha BO3PaXEHUSIX, BBI3BAHHBIX, CKOpEE
BCETro, SIBHBIM HenopasymeHuem. Hurne B cBoux pabdorax B.U. Bep-
HAJICKM HE CUWTaj Mepexoi K aBTOTPO(DHOMY MUTAHUIO UYeIOBEKa
yciaoBueM mepexoaa o6uochepsl B Hoochepy. OH roBopusi o0 aBTO-
TPO(PHOCTH NMUTAHUS YETIOBEKA KaK O BECbMa Ba)KHOM, HO UPE3BbIUali-
HO TPYIHOM HAIPaBJICHWHM HAy4dHbIX HccienoBanuil. b.M. Mupkun
TOBOPHUT, YTO €clii Yk Ounocdepa u nepeier B Hoochepy, TO HE C
NOMOIIBI0 HAayYHOW MBICIH, a Onarofaps 3KOJOTMYECKHM 3aKOHaM
Kommonepa. Ho Beab 3TH ke 3aKOHBI KaK pa3 U BO3HUKIU B PE3YJib-
Tate paboThl HaydyHOUW Mbiciu! b.M. MUpKHH TOBOPUT O BaKHOCTH
BIUCBHIBAHUS YE€JIOBEYECKOU JIEATEIHLHOCTU B X01 (DYHKIIMOHUPOBAHUS
ouocdepsl. IT0 U oTBeuaer 11-my ycnoBuro BepHaackoro mepexoaa
onocdepsl B Hoochepy (cMm. Beilie). Takue HemOpa3yMEHHs, CKOpee
BCEr0, BOZHUKIIA U3-3a TOTO, YTO b.M. MUpKHUH NPUBBIK OIIEPUPOBATH
MOHSATUHMHBIM alapaToOM SKOJIOTHH, BXOJAIIEH B KJIACCUYECKYIO OHO-
JIOTHIO, @ CUCTEMHBIN Ouoreoxumuueckuit noaxoa B.M. Bepnaackoro
€My Yyl M HE MOHATEH. XOTs ydeHHue o onocdepe u Hoocdepe moka-
3bIBACT Ty IUIAHETAPHYI0 CHCTEMHYIO OpraHU3alyio, B KOTOPOM
(OYHKIIMOHUPYIOT KUBbIE OOBEKTHI KJIACCUUYECKOW OMOJIOTUH, BKITIOYAs
YeJIOBEKA.

Pacxoxenust BO B3IUIsiAaX, CKOpEe BCEro, MPOUCXOASAT M U3-3a
TOr0, YTO OIIEHKY MUCTMHHOCTU y4eHHUs 0 Ouocdepe u Hoocdepe omn-
noHeHTsl B.M. BepHaackoro mpoBoAuiii HA OCHOBE OJHOI'O XOPOILIO
3HAKOMOTO €CTECTBOUCIIBITATEISIM KPUTEPUSI UCTUHHOCTH 3HaHUS (CO-
OTBETCTBUSA OOBEKTUBHOW pealbHOCTH). Bpsa M 3TO AOMYCTUMO:
ouocdepa cyliecTBYeT HECKOJIbKO MHUJUIMAPJIOB JIET, U YUCHHE O HEel
PaBOMEPHO CPaBHUBATH C OOBEKTUBHOUW peanbHOCThIO. Hoocdhepnl
emie HeT B Ilpuposie, HAMETUINCH JUIIL YCIOBUS MepexoAa K HeEW.
[ToaTOoMy OlLieHHBaTh B3MJISABI O MEpexojie K Hoocdepe Halo Mo JIpy-
rOMY KPUTEPHUIO: IO CTENEHH COOTBETCTBHS MX MPUHIMUIIAM YCTOWYH-
Boro ¢yHkiuonuposanusi ouochepsl. Barnsasr B.M. Bepuaackoro o
HOoOc(epe COOTBETCTBYIOT HMPHUHIIMIAM YCTOMYUBOrO (hYHKIIMOHUPO-
BaHMs Ouocdepbl. YCIOBUS NEpexoja MOCTENEHHO HAYMHAIOT BXO-
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IUTh B HAIy *W3Hb, MPaBJa, HE TaK OBICTPO U MOCJIEIOBATEIBHO, KaK
xoTenochk Obl. Kpome Toro, ao0oMy mepexoaHOMY MEpHUOy CBOMCT-
BEHHO COCYIIECTBOBAHHME IMPOTUBOIOJIOKHBIX TeHAEHIUN (HOOChep-
HBIX U aHTUHOOC(EPHBIX), YTO U HAOIIOAAETCA B HACTOSIIEE BPEMS.
DTy XapakTEepHYIO 4YEpTy MEPEXOJHOr0 MEPUOJ]a, BUJIUMO, HE Y4Jld
onmnoHeHTsl B.W. Bepnajckoro.

A.JI. BacuiibeB yTBEpKIIAET, YTO HET CUCTEMBI YIIPABJICHUS YETIO-
BEUYECTBOM. OJTO JeurcTBUTENbHO Tak. B.W. BepHaackuit roBopun o
JIPYyTOM: YEJIOBEUECTBO MPEBPATUIOCH B TPO3HYIO Pa3pyIIUTEIbHYIO
re0JIOTUYECKYI0 CUITY, 00y3/1aTh KOTOPYIO MOXKET TOJIbKO HOBasi CO-
CTaBJISIONIAS B PEryJATOPHON (PYHKIIMM KUBOTO BeIleCTBa (CUCTEMa
perinaMeHTalui U OrpaHUYEHUN JEATEIIbHOCTH JIFOAEH U YEJIOBEYECT-
Ba B IeJioM). B co3maHum ee BaxkHEHIIyro poib urpaer HayuHas
MBICJIb, IOPOXKAEHHAs Pa3yMOM, 1 BBICOKHE MOPAIbHO-HPABCTBEHHbIE
kadecTBa. [losBiIeHNE ATON COCTABIAIONICH U O3HAYAET Mepexo]i Ono-
chepsl B HOBOE KauecTBO (Hoocdepy). Peub uaer He 0 HaAIMYUU CJIO-
YKUBILIEUCS CUCTEMBI YIPaBJICHUS 4eIOBEYECTBOM, & O HEOOXOIUMO-
cTd (GOPMUPOBAHUS CAMOPETYJIMPOBAHUS JIESITEILHOCTA JIIOJICH.
Benynryto posib B 3TOM MPU3BAHO CHITPATh HAXOXKICHUE ONTUMAJIbHO-
IO COOTHOILECHUSI MPOIECCOB OPraHU3allMi U CaMOOPTaHU3alluK B 00-
niectBe (cM. pazaen 10).

[TIpuuyuna pacxoxaeHus onmnoHeHToB ¢ B.M BepHajackum B OTHO-
HICHUU OLICHKU ponu Pazyma, HayuHol MbICiu, yTed U METOJOB CO-
BEPIIICHCTBOBAHUS KA4YECTB JJUYHOCTH, CKOPEE BCETO, BO3HUKIIA U3-32
Pa3HOr0 CMBICIIA, KOTOPBIM BKJIAJABIBAECTCS B 3TU MOHATHS. ONIMOHEHTHI
BepHajckoro onepupytoT OObIZIEHHBIM MOHSTHEM pa3dyma, Korja ro-
BOpAT: «O kKakoMm TopkecTBe Pazyme MOXKHO rOBOpUTH, KOT/A 32 OK-
HOM KaOMHETa YYE€HOTO BO3HHUKIIO CTOJIBKO 3KOJIOTHYECKUX MpPoOJieM,
Y BCE OHM 3apOAMINCH HE 0€3 «IOMOIIW» HayKu». [leTanbHbli aHamu3
ATUX DKOJOTUUECKUX IMPOOJIeM, HA KOTOPOM ceiiyac He Oyzem ocrta-
HABJIMBATHCS, MOKA3BIBAET, YTO BCE OHU, PABHO KAK U BCE MPOCUETHI B
HaIlleM B3aUMOJEHUCTBUU C IPUPOJIOW, BOSHUKIN U BO3HUKAIOT HE U3-
3a 3HAHWM, a W3-3a MOJY3HAHWW, 3HAHWM Y3KOr0 CHENHAIUCTA. DTO
pe3yJIbTaT y3KOU ClIEHAIN3AIMY HAYK U YUYEHBIX.

Nnou cMmbicn BkIaasiBal B 3TH noHATua B.U. Bepnanckuu. IIpu
CBOMCTBEHHOM €My MAaKpOMNOAX0Jie OObEKT HCCIEIOBAHUS paccMart-
pUBAJICSl B T€OJOTHYECKOM, IUIAHETAPHOM U JIa’)K€ KOCMHYECKOM Mac-
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mrabax. OH NpUMEHSET MPUEM HATypaIU3allu, T.C. MPEICTABICHUS
00BEKTa UCCIICIOBAHMS KaK BHEIITHE MPOSBJICHHOTO, BEIIECTBEHHOIIO-
TOOHOr0 COCTOSIHMS, KOTOPOE MOJYUHSAETCS €CTECTBEHHBIM 3aKOHaM
[Ipuponsi. Haubosiee sipkuii mpuMep Takoil HaTypalu3aluu — 3TO
MPEJCTABICHUE HAYYHOW MBICIH B KaUY€CTBE «ECTECTBEHHOTO TEIa.
«BepHajackuil ymomo0aseT HaydyHYIO JACSTEIbHOCTh CaMOW JKU3HHU,
pacrpocTpaHssi MOHITUE MO3HAHUE HA MHOXXECTBO BHE Y3KOHAYUYHBIX
dbopm no3zHanus. OH nuiet: «Hayka ... OTHIOb HE SIBIsSETCS JoTuYe-
CKUM MOCTPOCHHUEM, UITYIIIMM UCTHUHY ammapatoM. [1o3HaTh Hay4YHYIO
VICTUHY HEJb35 JJOTUKOM, MOXKHO TOJIBKO XU3HBIO. JlelCTBUE — Xapak-
TepHasi yepTa HayyHOU Mbiciw». [lo cytu Aena, Hayka B 3TOM MOHU-
MaHHUH €CTh 0COOBIM 00pa3oM IpeoOpa3oBaHHAsA COBOKYITHOCTh YeJIO-
BEUECKOMW KUZHEJCATEIbHOCTH, BKIIOUAIONIEH B ¢€0sl MOJUTHUECKYIO,
PETUTHUO3HYI0, 3TUYECKYI0, 3CTETUYECKYIO U JIPYTUE CTOPOHBI CBOETO
OBITHSI. DTO YTO-TO OJIM3KOE, OBITh MOXET, K IIEIbHOMY 3HAHUIO PYC-
ckoil punocopun enunctBay (B. Moucees, 2001, c. 733). XKuzusb ca-
moro B.U. BepHanckoro kak pa3 u sSBISIETCS IPKUM NPUMEPOM HMEH-
HO TaKOM JKM3HEACATEIbHOCTH (CM. pa3jien 2).

[IpuHsTOE UM MOHUMAHUE HAYKH, HAYYHOU MBICIU HAIOKUIIO OT-
MeYaToOK Ha ero paboThl MO UCTOpUU HayKu. «3ydyeHue pa3BUTHS Ha-
YYHOTO 3HaHUs cTajio g BepHaackoro npojaobKEHUEM H3YyUYEHUS
reoyiornueckoi 3Botonuu onocdepsl. C 3TOM TOYKH 3pEHUS OH MC-
CJIEYEeT UCTUHHYIO JUHAMHUKY BCEMUPHOU U OT€UECTBCHHOW HAYUYHOM
MBICJIA, TECHO CBS3bIBAsI €€ C UCTOPUEH TEXHUKU U KyJIbTypbl. JInd-
HOCTb HE PacTBOPSAETCS B 3TOM IPpaHIMO3HOM OMOChEpHOM Mpoliecce,
HO TOJBKO CTAHOBUTCSl JIMYHOCTHIO, KOHILIEHTPUPYS B ceOe MpEBbI-
IIAIOIINE €€ WHAMBUIYAJIbHOE CYIIECTBOBAHME MAacCIITa0Obl OBITHS
(B. Moucees, 2001, c. 735). Kak numer I'.1. IIBe6c (2001), nayka
g B.M. BepHaackoro — «IpOayKT CHOXKHOW HMHTEIUICKTYaJIbHOM U
COITMAJIbHOM Cpe/bl, IEMOKPATUUYECKUX CBOOOJ, MHTEpPHAIIMOHAIU3A-
M KyJbTYPHOM KU3HU. ECIM 3TH yCII0BUS pa3pylIaroTCs, €CIIU Hay-
Ka HE MOJNUTHIBAECTCS W HE JOMOJHSETCS APYTHMMHU THUIAMU PaLUO-
HaJbHOCTH, TO OHAa HEW30€KHO MNPUXOAUT B ymagok» (c. 633).
«YHUYTOXKEHUE WM TIPEKPAIEHUE OJHON KaKOU-TNOO0 NeSITeIbHOCTH
YeJIOBEYECKOI0 CO3HAHMS CKa3bIBA€TCS YTHETAIONIMM 00pa3oM Ha
npyrou. [Ipekpalienue aeaTebHOCTH YeloBeKa B 00JIaCTH JIU UCKYC-
CTBa, penuruu, Guiocodun win OOIMICCTBEHHON KU3HU HE MOXKET HE
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OTPa3UTHCSI OOJIE3HEHHBIM, MOXKET OBITh, MOJABISIONIUM O00pa30M Ha
Hayke» (Bepuanckuid, 1981, ¢. 50 —51).

[IpuBeieHHBIX AAHHBIX JOCTATOYHO, YTOOBI B OOIIMX YepTax Mo-
Ka3aTh, KaK MOHUMAJI HAYKY M Hay4dHYyrO0 MbIcib B.M. BepHaackui u
Mo4YeMy OH MpHJaBajl €d Takoe 3HAauYCHHE B Iepexoje Oouocdepsl B
Hoocepy. B 0olHOM W3 €ero muceMm K ChbIHYy €CTh Takue CTPOKH: «S1
OYEHb paj, YTO Thl OUYEHB SIPKO U MPOCTO BBIPA3UII MOIO MBICIIb O HOO-
cdepe, Kak CHHTE3 MPUPOAHOTO, U UCTOpUUeckoro mporeccay (Lut.
no pabore Mexasenera, 2001, c. 624). B 3ToM U COCTOUT T€HUATILHOE
npo3penue BepHaackoro. OH yBuUjieN, 4TO OObEAUHSIONIMM HaYaaIoM
Y IIPUPOJHOIO U UCTOPUYECKOTO MPOLECCOB KAK pa3 M SIBIIETCS Ha-
y4Hast MbICIb. OHA — KBUHTACCEHIIUS U MPUPOTHOTO, U UCTOPUUECKO-
ro mpoueccoB. [Ipeanocbuiki K MOSIBICHUIO HAYYHOW MBICIHM CO3/1a-
I0TCSL B TNIpUpPOAHOM Tmporiecce (medanmsarnusa, cMm. pazaen 10), a
OKOHYATEJIbHOE CBOE PAa3BUTHE ATOro (peHOMEeHa MPOUCXOJUT B UCTO-
puueckoM mporiecce. [TosiBuBImmMCh 1 0(hOPMUBIINCH, HAYYHAS] MBICITb
HAYMHAET MOCTUTATh IPUPOIHBIN MPOIECC U CIYKUT O0BETUHSIIONIIM
HayajioM OOJBIIOTO Pa3HOO0Opa3us KyJbTYp, BOSHUKAIONIUX B HCTO-
PHAYECKOM IIPOIECCE.

[TpuuuHbl pacxoxaeHuss B olieHKe ponu Pazyma, HaydyHoun mbic-
JI1, CKOpPEE BCETO, KPOKOTCA B OTIIMYUU KYJIBTYPHOU Cpelbl, B KOTOPOU
BOCIIUTBHIBAICA U TBOpui B.M. BepHaackuii, OT TON, B KOTOPOU KUIU
U paboTaiM €ro OMIOHEHTHI. DTO SCHO BUJHO M3 aHAIM3a Pa3BUTHUS
kpaeseaenus B Poccun B XVIII — XX BB., npoBenennoro A.M. Cenu-
BaHOBBIM (2005), u oanoit u3z padbor C.K. MamapnamBunu (1988).
A.M. CenuBaHOB MOKa3al, 4TO KpaeBeJleHue B Poccum BO3HUKIIO Kak
JIOKQJIBHBIA CUHTE3 MPUPOJHOTO U UCTOPUUECKOr0, COCIMHEHUE HAy-
KU C )KUTEHUCKOW MPAKTUKOW U HPABCTBEHHOCTHIO, T.€. B KPACBEACHUU
B TOW WMJIM MHON Mepe MPOUCXOJUT peain3anrs HOOCHEpPHBIX MPHUH-
IIMIIOB Ha JIOKAJbHOM ypoBHE (B MHKpoMaciuTade). OH moauepKHyI,
YTO MAacCOBOE KpaeBEeIUeCKoe ABMKEHHUE B Poccum BO BTOpOM moOJo-
BuHEe XIX Beka m Hawaime XX B. OTKPBUIO IIMPOKUU MPOCTOP IS
TBOPYECKOTO PA3BUTHS JTUYHOCTU, YTO OCOOCHHO IEHWIOCHh KYJIbTYp-
HOU 3JINTOMN NpoBUHLMU. «Pycckas ymcTBeHHas KysibTypa XIX u Ha-
yajia XX BEKa MOYKET CUMTATHCSA CO3aHUEM OOIIECTBEHHONU CaMOIEs-
tenbHOCTHY (Bepnaackuii, 2002, ¢. 182). B.. Bepnaackuii Bujen,
KaK B mopegopMmeHHo Poccuu mpu MaccoBOM pa3BUTHUU KpaeBeue-
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CKOTr'0 JIBUXKCHUSI HAy4YHasi MbICIIb HAUMHAET OBJIAJ€BaTh Maccamu 00-
pa30oBaHHBIX JIt0JIeK. [IokazaTesieH U ONBIT UX CTYJAEHYECKOTO bparct-
Ba (cM. pazaen 2). Kak numert I'.I1. AkceroB (1988), «unens! bparct-
BA OYEHb OCTPO OCO3HABAIM CBOW JIMYHBIM JIOJT W CBOIO
OTBETCTBEHHOCTH 3a BCce Ipoucxosimiee. Her, u He MoxeT ObITh, HH-
KaKOHM OTHEJILHON YeI0BEYECKOM JKU3HU, OTAEIbHBIX OT OOILIEro aeja
1enenl M 3alad, a €CTh TOJBKO OTAEIbHOE, JIMYHOE BBIMOJHEHUE 00-
IIMX 3a/a4, JUYHBIA croco0 ocymiecTBiIeHus obiiero nena. Tem ca-
MBIM, BCE€ OCTaJbHbI€ BOIPOCHI — MOJIUTHYECKUE, IKOHOMHYECKHUE,
OOIIIECTBEHHBIE — OBUIM TEpPEeBEICHBI B 00JIACTh 3TUKU U OKa3aJIUCh
MPOHU3AaHbl JIUMYHOCTHBIM OTHOIIIEHHEM, MM OBIJIO COOOIIEHO HEKOE
eIMHCTBOY (C. 93).

B u3BecTHON Mepe 3TOT OmbIT bparcTBa, OTpa3UBILIUNCA B YYCHUU
0 Hoocdepe, OCHOBBIBAJICS HA BAXKHEUIIIEM MPUHIIUIIE, KOTOPBINA JICHKUT
B OCHOBE CO3HAHUS M IUBWJIM3AIIUU — «COZito ergo sum» (MbICIIIO, Clie-
JIOBATEIBHO, CYIIECTBYIO.) DTOT MPUHIUIT «YTBEPKAAET, YTO BO3MOXK-
HOCTb CIIOCOOHA Peaan30BaThCS TOJbKO MHOM TPU YCIOBUH MOEIO
COOCTBEHHOI'O TpYJla U AYXOBHOI'O YCHJIHUS TIO CBOEMY OCBOOOXKICHUIO
U pa3BUTHIO (3TO, KOHEYHO, TPYyJIHEE Bcero Ha cBete). Ho nuiip Tak
JyIIa MOKET MPUHATh U MPOPACTUTH «BBICIIIEE» CEMSsI, BO3BBICUTCSI HAJl
00CTOATENbCTBAMU, B CHJIy YE€TO U BCE, UTO MPOUCXOIUT BOKPYT, OKa-
3bIBACTCS HE HEOOpAaTUMO, HE OKOHYATEJIbHO, HE 3aJaHO IEJIUKOM U
noJIHOCThIO. MIHade roBopsi, HE Oe3HajeKHO. B BeuHO cTaHOBSIIEMCS
MHUpE JI1 MEHSI 1 MOETO JICMCTBUS BCErJla €CTh MECTO, €CJIU sl TOTOB
HayaTh BCE C Hadayla, Ha4yaTh OT cebs» (MamapmamBuiau, 1988, c. 59).
B 3T0M COLMOKYJIBTYPHOM Cpei€ MPOUCXOAMIIO CTAHOBIICHUE JIMYHOCTHU
u TBOopuectBa B.U. Bepnanckoro. B nuHol cpeze xuiu v paboTajid ero
onmoHeHThl. B 1930-e roasl BIacTh pa3rpoMuia OTE€UECTBEHHOE Kpae-
Bequeckoe nBwkeHue (CenuBanoB, 2005). Cranm HCHOBEIOBATHCS
Ipyrue uaeojgornyeckue ycranoBku. lllupouaninee pacnpocTtpaHeHue
MOJTYYWJI NPUHIUN «S (MBI) 1 OHWY», KOTOPBIA HE CIIOCOOCTBYET 00bE-
JTWHEHUIO YCUJINI, a TPOTUBOIOCTABIISICT MO3UILMH JIIOACH. DTOT MPUH-
1M1, KaK KOHEYHOE 3BEHO IIETIOYKU, BOSHUK M3-3a IIUPOYAMIIETo pac-
MPOCTPAHEHUS! B T€ TOAbl HUTWIM3MA, KOTOPBIA KOPOTKO MOKHO
OTMPEICNTUTh, «TOJIBKO HE S MOTY» (MOTYT BCE OCTAJIbHBIC — IPYTHE JITO-
I, Oor, OOCTOATENhCTBA, €CTECTBEHHBICE HEOOXOAWMOCTH U T.I.).
NHbpIMU c10BaMH, BO3MOKHOCTH CBsI3aHAa B TAKOM CJIy4dae C JOMYCKOM
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11. Ilepexoo ouocghepot 6 Hoocghepy

CaMOJICHCTBYIOIIETO, 32 MEHsSI paboTaroniero Mexanusma (0yap To Me-
XaHU3M CYACThs, COLMAIILHOIO M HPABCTBEHHOIO OJaroycTpoMCTBa,
BBICITIIETO MPOMBICTIA, TPOBUACHUSA U T.11.)» (MamapaamBuiau, 1988, c.
59). B 3Tux paznuuusix COIMOKYIbTYPHBIX CPEJl, BEPOSITHO, U KPOIOTCS
KOPHH Pa3HBIX B3TJISA0B Ha poiib Pasyma n Hayunou mbiciu.

OnmoHeHThl B3IJIAAaM O Hoocdepe BEpHO OTMEYaau, 4YTO s
TopkecTBa Pazyma uenoBek JOJKEH 001a7aTh COBEPILICHHO WHBIMU,
YeM HbIHE, 0osiee BHICOKMMHU KadecTBamMu. OHU OBLIM MpPaBbl B TOM,
4TO C(POPMHUPOBATH ITU KAYECTBA HENB3sI, TAK K€ KaK HEJIb3sl HACU/Ib-
HO clieNaTh YeaoBeKa cyacTiuBbiM. M B 3TOM onmnoHeHTsl BepHaacko-
ro abcoyiroTHO TipaBbl. KynbTypHas cpeia, KOTopas UX OKpy»kaja, Jia-
BaJla HEMAJIO CBUJETENIBLCTB 3TOMYy. Ho B.U. Bepnajnckuii murae u
HUKOT/Ia HU CJIOBA HE TOBOPUJ O (POPMUPOBAHUU TAKUM ITyTEM HOBOTO
yesjoBeKka. Best ero JkM3Hb M HAYYHOE TBOPUYECTBO TOBOPSIT O JIPYTOM.
OH BUJieST MHOU MYTh COBEPIICHCTBOBAHUS YEJTOBEUECKUX KAueCTB —
3TO MyTh CBOOOJHOIO Pa3BUTHUSI JUYHOCTH B TBOPUECKOM OOIIECHUH,
HaIpaBJIE€HHOM Ha HAy4YHOE MO3HAHWUE €IMHOTO MPUPOJHOIO U UCTO-
puUecKoro mpoiiecca. I'JlaBHOE B 3TOM MPOIIECCE — COSUHEHUE TITy-
OOKHMX 3HaHUU C BHICOKOW MOpajbi0 U HPABCTBEHHOCTHIO. B MoJom0-
CTH UMEHHO 3TOT MYyTh OTKPBUIO JIJIsl ce0st ux cTyaeHuyeckoe bparcTo
(cm. pazgen 2). Takoil myTh BO MHOTOM OJIM30K BOCTOYHOM (puiioco-
¢dbun, 3HaKOMCTBY ¢ kotopoil B.W. Bepnanckuii ynenun HeMano Bpe-
MEHM W BHUMaHUA. BoCTOUHAast MyApOCTh IJIACHUT: «XO0Yeuib NO3HAMb
UCIUHY, YCOBEPUIEHCMEYIL CamMo20 ceda».

Urak, MEXTUCLUILIMHAPHOE 0000111eH1E, CIeJTaHHOE
B.U. BepHajackum, NpeaBOCXUTUIO MHOTME HAYYHBIE OTKPBITHUSL BTO-
poit mosioBuHbl XX Beka. OHO O0OBEIUHWIO B €IMHOE LIEJI0€ MPUPO/I-
HBI U UCTOPUYECKUI MPOIECC, pa3pyIINB MEXKIY HUMHU HEMPOXOJIH-
MYK CT€HY, CYIIECTBOBABIIYI NpekaAec. Takou TMOAXOd PE3KO
OTJIMYAETCS OT CJIOKUBIIUXCSA TPAAUIIUNA KJIACCUYECKOW HAYKH, pa3jie-
JICHHOW Ha MHOKECTBO CHEIUAIM3UPOBAHHBIX JUCHUIUIMH. [TloaTOMy
MOHATH y4eHHEe 0 Onocdepe u 0codeHHO Hooc(epe Hellerko, a MPUHS-
THE 3TOT0 YYEHHUS MPOUCXOJUT JAJEKO HE cpa3y, TeM 0oJiee B 4acTH
MOCTPOEHUS MPAKTUYECKOW AEATEIbHOCTH, WUCXOIs U3 PE3yJIbTAaTOB
MEXIUCHUIUIMHAPHBIX 00001eHnid. Bunumo, B 3TOM U KpOIOTCS KOp-
HU BBICKA3aHHBIX BO3paKeHUM 10 noBoAay B3risioB B.M. BepHajcko-
ro 0 rmepexoje onocdepsl B €€ HOBOE COCTOSIHUE — HOOChEpy.
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Cemunap 11.1

Bonpocs! 11 00CyKaeHHs

1. Uctopus coznanus yueHus o Hoocdepe.

2. OCOOEHHOCTH «OMOTEOXUMHUYECKOW MapagurMbl» B Pa3BUTHU
COBPEMEHHOU HAYKH.

3. OCHOBHBIE YCIIOBHUS pa3BUTHS HOOC(EPHOTO mpolecca.

4. Ponb Hay4yHOH MBICIIM M MOPaJIbHO-HPaBCTBEHHBIX Ka4yeCTB B
peoOpa30BaHUH TIJIAHETHI.

Cemunap 11.2

KpyrJslii cToa

CoBpemenHoe Bocnpusitue B3risanoB B.M. Bepnaackoro o HOO-
cdepe:

1. B3rngaael «3a».

2. B3rasiibl «IpOTHUBY.

Jluteparypa

Bacunse A.JI., 2000; Bepnaackuit B.U., 1977; 1980; Bu-
Hep J.P., 2000; I'mnspo A.M., 2000; KytseipeB B.A., 2000; Mapry-
muc JI. u ap., 2000; Measeas A.H., 2000; Mupkun b.M., 2000; Mou-
cees H.H., 2000; Orypuos A.Il.,, 2000; CemuBanoB A.M., 2005;
®nopenckuit K.II., 2000; Xaitnor K.M, 2000; IIse6c I'.H., 2000;
Sumuua @.T., 2000.
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12. 3ak/1oueHue

C cepenunbl XVII Beka ¢peHoMeHn Ouocdepsl npuBiiekan BHUMa-
HHE MHOTHX €CTecTBOMCIIbITaresie. Ho ToibkO B Hayajae mpoiuioro
BEKa HAayKa B CBOEM Pa3BUTHM JIOCTUIJIA TOTO YPOBHSI, KOTOPBIM MO-
3oyl B.W. BepHajnckoMy co3nath yueHue o ouocdepe u Hoocdepe.
Oco0eHHOCTH TPUMEHEHHOTO UM MOJX0Ja (MEXKIUCIUIIITNHAPHBIN
CHUHTE3 3HaHWM) MmokazaHbl B Tadnuue 12.1 (ctpoka 3). CymniHocTb
Y4Y€HUs, CO3AaHHOTO reHreM B.M. BepHauckoro, riiaBHOro Hay4HOTO
utora XX BeKa, TOBOPS NMPEAECIBHO KPAaTKO, NepenaroT 4 OCHOBHBIX
MOJIOKECHUSL.

1. buocepe mpucymm Takue CHCTEMHbIE CBOWCTBA, Kak IMOJIY-
3aMKHYTOCTb, HEJIMHEHHOCTb, HEPABHOBECHOCTb. [lonyzamkuymocmu
yKa3bIBaeT, 4T0 y OMocdepsl ecTh psij 3alUTHBIX YPOBHEH, BKIHOYAs
O30HOBBIM PKpaH, KOTOPBIE MPEIOXPAHSIOT BCE KUBOE OT T'yOUTEIHHO-
ro BozaecTBus Kocmoca. Henurnetinocms niepenaeT ocoOblid XapakTep
BJIUSIHUS TE€X WM UHBIX (PakTopoB: B (HOpMyJiaxX, ONUCHIBAIOIMIUX WX
B3aUMOJICHCTBHE, MIEPEMEHHBIC BEIUYMHBI UMEIOT CTETEHb, OTIUYHYIO
OT €AUHUIIBI (OTCIO/Ia U HAa3BAaHHWE «HEIWHEHHas»). B nMuHEWHBIX cHc-
TE€Max, C KOTOPbIMU OOBIYHO UMEIOT JIEJI0, PE3YJIbTaT MPOMNOPILIMOHATICH
BEJIMYMHE BO3JCUCTBUSA, 4 B HEJIMHEHMHBIX CUCTEMAX MaJible BO3JCHCT-
BUS MOTYT NMPUBOJUTH K OYEHBb OOJIBIIMM W3MEHEHHSIM. DTO /I Hac
HEMPUBBIYHO U 3aCTABJISIET ObITh MPEAEbHO BHUMATEIbHBIM K HE3Ha-
YUTEJbHBIM, Ha TEPBBINA B3IJIAJ, BIUSHUSIM, KOTOPHIE MOPOM MOTYT
UMETh BECbMa CYILIECTBEHHBIE NOCHEACTBUA. Hepasnosechocmsb TOBO-
pHUT O TOM, 4TO Omocdepa Bce BpeMsi HaXOJIUTCSI B HEPABHOBECHOM CO-
CTOSIHUM M B HEM HEYCTOMYMBOE PABHOBECHUE TMOACPKUBACTCS KUBBIM
BEIIIECTBOM, OJiarojiapsi MPUCYIIUM €My OUOT€OXUMUYECKUM (PYHKITH-
M. Pa3BUTHE B TAKMX OTKPBITHIX HEIIMHEMHBIX HEPABHOBECHBIX CUCTE-
Max OCYILIECTBIJISIETCS 32 CUET ONTUMAJIBHOTO COYETaHMsI MPOLIECCOB
OpraHu3alyy U CaMOOPraHU3allHH.
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Tabauna 12.1

OcHoeHble MOMeHmbl ucmopuu nO3HAHUA

(ernomena ouocgepol u ee nepexooa 6 noocghepy

Kpurepun
OOBeKT ens AcrmiexT Merton OIICHKH pe-
3yJIbTATOB
C cepemunnl XVII Beka no kona XIX Beka B paboTax
b. Bapennyca, A. I'ym6onbara, 3. 3rocca
MOSIBJISIIOTCSL YIIOMUHAHUS O CYIIECTBOBAaHUU OHOChephl
B 20 rr. XX Beka B. U. Bepuanckuii co3gan yuenue o 6uocdepe,
B 80 — 90 rr. XX Beka OHO MojyyaeT BceoOliee Mpu3HaHue
buocdepa | BeisiButh  opranu- | Perynsropnas Mexnucuun- | CooTBeT-cTBUE
(Tenma u cu- | 30BaHHOCTh ~ OMO- | poJib  OMOreOXU- | TUHAPHBIN 00BbEKTUBHOMN
Jbl, 00pa- | cheprl, ee cUCTeM- | MUUYECKUX (YHK- | CHHTEe3 (IBH- | pealbHOCTH
3yI0-111€e Hbl€ CBOICTBA W | U XXUBOTO Be- | )KEHHE MBICIIU
ee) MEXaHM3M  YCTOil- | IecTBa 0 TOPHU30H-
9uBOTO  (hyHKIHO- Tajm)
HUPOBA-HUS

C nmavanma XX Beka B ocHOBHOM B paborax B.M. Bepranckoro, oruactu A.Il. ITaBnosa,
Y. [lyxepra ycTtaHaBiuBaeTcs (HaKkT MpEeBpaIeHUs] YeJI0BEYECTBA B TPO3HYIO T€0JI0THYE-
CKYIO CHITy U OIpEeNessSIoTCs YCIOoBHs nepexoaa ouocgepsl B Hoocepy. Bo BTopoii mo-
jgoBuHe XX BeKa CO3Jal0TCs METOJbI CUCTeMHOro aHanm3a, a B 80 — 90 rr. XX Beka —
CHUHEPIeTHKa, METOJIbl CTPATErH4YeCKOTO YIMPaBICHUS W TUIAHUPOBAHUS, CUCTEMOICHE3

HpO(l)CCCPIOHaJIBHOI;'I JCATCIIBHOCTH, KOHICITIHA YCTOP’I‘{HBOFO Ppa3BUTHSI.

B XXI Beke HaunHaeTCs peanu3aiiusi OCHOBHBIX MOJIOKEHUN yUeHHUs 0 Onocdepe 1 Hoo-
cdepe B IpaKTUYECKON AEATEIbHOCTH.

Opranusza- | [loBeimenue kaue- | Cunre3 npupon- | CuCTeMHbIN CooTtBercTBHE
usi  Jiesd- | CTBa KU3HM Hace- | HOTO W HCTOpPHU- | aHAJIU3,  CH- | CHCTEMHBIM
TETHHOCTH | JIEHHS  OJjarogaps | Y4€CKOro MpoIlec- | HEpreTHKa, CBOICTBaM
JIOAE W | peanu3alud  KOH- | COB (COEIMHEHHUE | CTpaTeruye- ouochepsl
yeloBede- | UENIUM  YCTONYM- | HAYKH C JKUTEW- | CKOe  yNpas- | IpUHLUIIAM €€
CTBAa B Lle- | BOTO PAa3BUTHS IIy- | CKOM NPAKTUKOW, | JIEHUE W IUIa- | YCTOMYMBOTO
JIOM TeM C MOpajbl0 U | HUPOBaHUE, (yHKIHMOHUPO-
npeoOpa3oBaHUs HPABCTBEHHO- CUCTEMOT€He3 | BaHHsA M pas-
JEATENBHOCTH  JIIO- | CTBIO). npodeccuo- BUTUS
nen, wucxoda u3 | IloctaHoBka HajgpHOU gnes- | CteneHp  pea-
CHUCTEMHBIX TOJIBKO ~ OJarux | TeIbHOCTH JM3yEeMOCTH
CBOMCTB Owmocdepsl | ieneil u J0CTH- (B3amMoOyBsI3Ka
U TPUHIUIOB €€ | KCHHE UX TOJIBKO [eNH, CPEACTB
YCTONYHMBOTO OaruMu CpeicT- Y BPEMEHH )
(byHKIMOHHPOBA- BAMH
HUS ¥ pa3BUTHS
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12. 3aknwouenue

2. YcroitunBoCcTh (DYHKIIMOHUPOBAHUSI OMOCc(hepbl 00ecTieunBarOT
TPU NpUHIUINA (Kpy2080pom eewyecmea u dHep2uu, KOonepayus, KOH-
Kkypenyus). Ix peanuzanus co3gaetr B oumochepe tpodudeckyro (mu-
meByo) nupamuay. OCHOBaHHE MHUPAMHIBI CJIaraloT IMPOIYIICHTHI,
(BCEBO3MOXKHBIC PACTECHMS, IPOU3BOAIINE TIEPBUUHOE OPTaHUUYECKOE
BEILIECTBO M3 HEOPraHMYECKOro Marepuana). Beiiie pacmnosararoTcs
KOHCYMEHTHI (BCE€ )KMBOTHBIC, B TOM YMCJIE U JIIOH), IpeoOpa3yroIme
MEePBUYHOE OPraHUYECKOE BEIIECTBO B pa3HOOOpa3HbIE BUIBI OpraHu-
ki. BeHuaroT nupamMuay AeCTpyKTOpbI (IpuObl 1 MUKPOOPTAHU3MBI).
Onu, pasznaras OTXOJIbl JKM3HECATSIBHOCTH U OTMEPIIINE TKaHU MPO-
JTYIIEHTOB U KOHCYMEHTOB Ha MCXOJIHbIE XUMHYECKHUE DJIEMEHTHI, 3a-
MBIKaIOT KPYTOBOPOT OMOr€HOB. YCTOMYMBOCTh TPOPUUECKON MHUpa-
MUJIBI  O0ECIIEYUBACTCS OINPECICHHBIMU COOTHOIICHUSIMH MEXTY
MPOJIYIIEHTaMH, KOHCYMEHTAMHU U JACCTPYKTOPAMH U CIIOKUBIIUMHUCS
MUIIEBBIMU TIETISIMH, TI0O KOTOPHIM B OIIPEACIICHHBIX MPOMOPIHAX UACT
OTOK OMOTEHOB.

3. Bce nporiecchl, mpoTeKarye B 00IIECTBE, BKIIIOYAst U 9KOHO-
MUYECKYIO JIeSITEIbHOCTD, 110 CBOCH CYTH MPEJCTABISAIOT COOOM CBOE-
00pa3Hoe MPOsIBICHUE OMOCHEPHBIX. ITO CIEAYET U3 TOrO, YTO «...Mbl
KMBEM B Ouocdepe u olIyliaeM ee BCeM CBOMM CyIecTBOM. Bee me-
penaercs Ham uepe3 Ouocdepy. Brillie U HUKE €€ UYETOBEK MOXKET
MIPOHHUKATH TOJBKO JIOTUYECKUM MYyTEeM, pasymMoM. B cymrHocTu veno-
BEK, SBJISSICH YaCThIO OMOC(ephl, TOILKO M0 CPAaBHEHHUIO ¢ HaOII0/1ae-
MBIMU Ha HEH SBIICHUSIMHU, MOXKET CYJIUTh 0 MUpo31aHuu. OH BUCHUT B
TOHKOW TUICHKE Ouocdephl W JIMIIh MBICIBIO MPOHUKAET BBEPX U
BHU3» (Bepnanckuii, 1980, c. 19 — 20). Ha cMeHy cTepeoTHny MbIIII-
JICHUS O TOM, YTO MPHUPOJA KUBET MO €CTECTBEHHBIM 3aKOHaM, a 00-
IIECTBO — 10 CBOUM, OOIIIECTBEHHBIM, U MEXITY HUMH HEMPOXOIUMast
CTEHa, I0JHKHO IPUNTH MOHUMaHKE — Onocdepa u 00IecTBO, KOTOPOE
SIBJISICTCSI €€ YaCThIO, KUBYT W PA3BUBAIOTCS 10 €IMHBIM 3aKkoHaM. [1o-
ATOMY XO3SIMCTBEHHasl ACATEIBHOCTh, KaK CBOeOOpasHblii Omocdep-
HBIN Mpoliecc, JOJDKHA ObITh MOCTPOCHA M0 00pa3y W MOJ00HI0 TPO-
¢uueckoir nupamuasl  Ouochepsl. (OcCHOBaHME HSKOHOMUYECKOM
MUpaMU/IbI CIararoT J0OBIBAIOIINE OTPACIU (100bIUa MOJIE3HBIX UCKO-
MaeMbIX, CEJIbCKOE XO35HUCTBO, 0XOTa, PHIOOJIOBCTBO) (QHAJIOT MPOIY-
IIEHTOB). BhIlie pacnojyiaraloTcs mnepepadaThIBaronue oTpaciu (aHa-
JOr  KOHCYMEHTOB), a  BEHYAIOT  THUpaMUIy  OTpaciw,
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nepepadaThIBaIOIIME OTXO/bl MPOU3BOJCTBA M MOTpeOIeHMs (aHAJIOT
JIECTPYKTOPOB). Y CTOMUYHNBOE PA3BUTHE SKOHOMUKH CTPaHbI B J0O0T0
ee pernoHa o0ecreynBaeTCs COOIIOICHUEM MPOTIOPIIUN MEXKITY T0OBI-
BAIOIIMMHM, TMEPEepadATHIBAIONIMMUA U YTWIM3UPYIONIUMUA OTPACISIMU
XO035UCTBA U CTPOTUM COOJIIOJICHHEM IMapaMeTpPOB MaTepUATIbHBIX U
(MHAHCOBBIX MTOTOKOB, KOTOPHIE CBSI3BIBAIOT UX B €AMHOE IIEJIOE.

4. O0y3aaTh pa3pymuTeIbHOE ACHCTBHE I'PO3HOM I€0JIOrHYEeCKOM
CUJIbI, B KOTOPYIO MPEBPATUIOCH YEJIOBEUECTBO B ITPOLIECCE CBOETO
pa3sBUTHUsA, MOXET TOJBKO 4YejioBeyeckni Pa3zym, HampasiisieMbli
B3aumMoaercteueM Haydnout mbiciin u HpaBctBeHHOCTH. HenoBeuecT-
BO JIOJDKHO pa3paboTaTh U BBECTH B JEHCTBHE CHUCTEMY perjiaMeHTa-
U W OTPAHUYEHUN CBOEH ACATEIIBHOCTH, UCXOI W3 CHUCTEMHBIX
CBOMCTB OMoc(epbl U MPUHIIUIIOB €€ YCTOMYUBOTO (hYHKIIMOHUPOBA-
HUAS W pa3BuUTHA. Takasg cuCTeMa pPErIaMEHTAlWN W OTPAHUYCHUU
SIBUTCSI HOBOM COCTABJISIIOINICH B PEryysiTOpHON (YHKIIMU KMUBOTO Be-
niectBa. OHa HauMHAET QPOPMUPOBATHCS MPHU MHepexojie duocdeps B
Hoocepy. B pesynbpTaTe Tpyn yenoBeka, HampaBisieMblil ero Pasy-
MOM U HpaBCTBEHHOCTHIO, OyAET UATH B YHHCOH ¢ 3akoHamu [Ipupo-
IIbl, TI0 KOTOPbIM OMoc(hepa yCTONYMBO (YHKIIMOHUPYET U Pa3BUBACT-
cst 6osiee 3,5 MIIp. JIeT.

OcCOoOEHHOCTH pealii3allui B MPAKTUYECKON JESITEILHOCTH OC-
HOBHBIX TOJIOKEHUH yueHusi o 6uochepe u Hoocdepe MoKa3aHbl B
tabnuie 12.1 (ctpoka 6). Dta peanusaius MoIuIa MO ABYM B3aUMO-
CBSI3aHHBIM HarpaBiieHUsIM. [lepBoe — mpeoOpa3zoBaHUE CIOKUBIIETO-
Csl IPUPOJIONIOIB30BaAHUS (XO34MCTBEHHOM JIEATEIBHOCTU C TEaMHU U
cuiamMu 0uocdepsl) Ha OCHOBE BBEJICHUS CHUCTEMBI perjaMeHTaluil U
OTpaHUYCHUMN, UCXOJII U3 CUCTEMHBIX CBOMCTB OMOC(hephl U MPUHIIK-
OB €€ ycronuuBoro (yHkiuoHupoBanud. Havano emy ObuIO m0J0-
KEHO ene B KoHIe XX Beka. BTopoe HalpaBiieHUE — CTPATETHYECKOE
IJJAHUPOBAHUE YCTOMYMBOIO Pa3BUTHSI PETMOHOB, MPU3BAHHOE 00€EC-
MEYUTh BBICOKOE KAa4yECTBO >KM3HU HaceneHus. OHO Hayajao CKIIAJbI-
BaThcs JMIIb B X XI Beke. Takasa mocieIoBaTeILHOCTL JIEHCTBUU OIl-
peaensieT cBA3b «YueHus o Ouochepe um Hoochepe» C Kypcom
«OCHOBBI TPUPOAOTIOIB30BaHUSDY. B HEM peub MOWAET O BOIUIOIICHUHN
B NOBCEIHEBHYIO IMPAKTUYECKYIO AEATEIBHOCTh C MOMOIIBIO COBpE-
MEHHBIX METOJOB yrpaniieHus yuenus B.U. Bepnaackoro o 6uocde-

pe.
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