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CEKIUA 1
Hanpasienue |:
POXIEHUE U PASBUTHUE IIVIAHETbBI
3EMJIA

BIMUAHUE NEPEXOOA NMNMAHETbBI 3EMIIA OT
BECKUCITOPOOHOU ATMOC®EPbLI HA KUCNOPOOHYIO HA
®OPMUPOBAHUE MECTOPOXXOEHUW HE®TU
A.P. latnatos
HayuHbin pykoBogutens goueHT A.E. KoBelwwHnkoB
HayuoHanbHbIl uccnedoeamenbsckuli ToMckull nonumexHu4eckull
yHueepcumem, 2. Tomck, Poccusi

B ucropun pa3ButHs mimaHeThl 3eMisI HHUKAKOE APYroe coObITHE HE
MMeJIO TAaKOTO Ba)KHOTO 3HAYCHUS KaK Mepexo]] OT OECKUCIOPOJHON aTMOChEpE
K KUCIOpOAHOHW. Eciu 1OCTOBEpHO YCTAaHOBJIEHO, YTO [O OIPEAEIEHHOTO
nepuona armocepa MMesa OECKHCIOPOAHBIA COCTaB, C COOTBETCTBYIOIIUM
KOMIUIEKCOM ~ JKMBBIX ¥ COOTBESTCTBYIOIIMM HaboOpoM  (HOpPMHPYEMBIX
0CaZIouHBIX MOPOJA, TO, IOCJE ONPENECICHHOTO CKayKa pPe3KO MEHseTcs Kak
XapakTep OPraHUYECKUX OCTAaTKOB B OCAJOYHBIX MOPOJAX, TAaK U MOSBISIOTCS
HOBBIE THIIBI TOPOJ, B 00pa30BaHUU KOTOPBIX NMIPUHUMAET yIacTHEe KUCIOPOJ B
OONBIINX KONMYECTBAX. DTO TAKUE MOPOJIbI KaK JKECTIENUTHL. Pe3kuil ckadok
pa3HO00pa3ust OPraHNIECKUX OCTATKOB B IIOPOJAX AABHO IIPUBIICKAET BHIMaHUE
uccienoBaTenei, Kak M NpUYMHBL, ero mnopoauBmue. OOHOM M3 TIaBHBIX
OPUYMH 3TOr0 CKauyka MCCIENOBaTeld CBA3BIBAIOT C MEPeXoJoM  OT
6eckucIopoaHON aTMoc(hepsl K KUCIOPOJHOM.

ITepexon ot 6eckucaI0poaHOI aTMOChepPhI K KHCI0POAHOM

TouHBII cocTaB MEepBUYHOM atMoc(epsl 3eMIH Ha CETOIHANIHUAN JAEHBb
HEM3BECTEH, OJHAKO CUUTACTCS, YTO OHa c(opMHpoBamack B pe3ysbTaTe
Jera3alii MaHTHM M HOCHJIA BOCCTAHOBHUTEIBHBIH XapakTep. ATmocdepa
COCTOSIa H3 YIJIEKHCIOTO Ta3a, CepoBOAOPOAA, aMMHAaKa M METaHa.
CBHUIIETEILCTBOM 3TOTO SIBIISFOTCSL:

HEOKHCJICHHBIE OTJIOXKEHHs, 00pa3oBaBIIHMECS SBHO HAa IOBEPXHOCTH
(HampuMmep, peuHas rajbka U3 HECTOMKOIo K KUCIOpOLy MUPUTA);

OTCYTCTBHE IOCTOBEPHO YCTaHOBJIEHHbIX HCTOYHHKOB KHCJIOpOAa U
JIPYTUX OKHUCIIUTENEH;

U3ydYeHHe IIOTCHIHANBHBIX HMCTOYHHKOB IEPBHYHOM  aTMOChEpH
(ByJTKaHMYECKHE T'a3bl, COCTAaB APYTHX HEOSCHBIX TeI).

HWrak, okono 2,4 Mmumapza JIeT Ha3al, B CaMOM Hadaye IpoTepo3os,
NPOU30IIIO caMoe TIJ00anbHOe WM3MEHEHHe cocTraBa arMocdepsl 3emmn —
Kuciopoanas karactpoga. B momnb3y 3T0oro cBUAETENBCTBYET TO, YTO TOPHBIE
IOPOAbI, MMEIOIIME BO3PAacT OKOJNO 2 MIPA JIeT, YK€ HecyT MpHU3HAKU
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CPaBHUTENBHO BBICOKOOPTaHW30BAHHOW JKU3HH. TakoBBI, HampuMep, CHHe-
3eJeHBle BOAOPOCAM U mpocreiimue ¢(opmMbel TpuOOB, HaWICHHBIE B
0E3KEeNE3UCTRIX ~ KPeMHHUCTHIX  mopomax  FOkuoro  Owntapmo  (CLIA).
MuHNManbHOE COJEp)KaHUE KHUCIOpPOJa, HPH KOTOPOM BO3MOXKHA JKHM3HBb
BO3/yXO/BIIIAIINX OPraHU3MOB, paBHO 1,5— 2%. 3Has 3T0, MOXHO JOIMYCTHTb,
YTO NMPUOIN3UTENBHO B TaKOi 0OCTAaHOBKE U CYIIECTBOBAIHM OOUTATENN 3eMITH 2
MIJUIHAp/IOB JIeT Ha3a]l.

DoTocHHTE3NPYIONIE OPTraHM3MBI OHOC(hEPH! SBISIIOTCS €ANHCTBEHHBIM
3HAUMMBIM HCTOYHHKOM KHcIopoaa atMocdepsl. CunTaercsi, 9To (OTOCHHTE3
MOSIBHJICS. Ha 3ape cymiecTBoBanus Ouoctepst (3,7—3,8 mupa. mer Hasan),
OJIHaKO, OOJBIIMHCTBO TPYNN OakTepwil, B TOM YHCIEe U apxebakTepuu, He
BbIpabaThIBay pU (HOTOCHHTE3E KUCIOPO. «M300peTaTensiMu») KUCIOPOIHOTO
¢dortocuHTe3a ObUTM HUAHOOAKTEpHHM, MOsBUBILIMECS 2,7—2,8 Mipa jieT Haszaj
[3]. (O u Mo ceil NeHb COXpaHWIM 32 COOOHM AKCKITIO3MBHBIC IpaBa Ha
OCYIIIECTBIIEHHE STOTO JXM3HEHHO BAaXXHOTO M Bcell Omocdepsl mporecca).
Brigenstomuiicss KUCIOPO IPaKTHYECKH Cpa3y PacXoJOBaiCs Ha OKHCICHHE
TOPHBIX IIOPOA M IPeoOpa3OBaHMS OINPEIETCHHBIX KOMIIOHEHTOB TOT/AIIHEH
aTMocdepsl. BpIcokas KOHIEHTpaIys KHCIOPOAA MOTa BO3HHKHYTh TOJBKO
JIOKaJbHO, B Tpefenax OaKTepHalbHBIX MAaroB. TONBKO IOCIE TOTO, Kak
MPUIIOBEPXHOCTHBIE MOPOJBI U HEYCTOMYMBBIE K KHCIOPOILY Ta3bl aTMOC(EPH
OKa3aJIMCh OKHCICHHBIMHU, CBOOOJHBI KHCIOPOA Hadal HAKalJIMBaTbCs B
aTMocdepe BO BCE BO3PACTAIOIIMX KOJIMYECTBAaX. B pe3ynbrare M3MEHEHUS
XUMHYECKOTO cOocTaBa aTMoc(epsl Iocie  KHCIOPOAHOH — KaTacTpoQbl
M3MEHWIACh €€ XUMHUYECKash aKTHBHOCTH, C(OPMHPOBAJICS O30HOBBIA CIIOH,
PE3KO YMEHBIIWICS TAPHUKOBBIH 3 dexT.

®opMupoBaHue HeQTAHBIX M ra30BbIX MEeCTOPOKACHUI

[Nocnenyromuii 3Tam reoJOrnIeckoil UCTOPUN 3eMITH XapaKTepU3yeTCs
CTYNIeHYaTHIMH  W3MEHEHUSIMH  cocTaBa aTtMoc(epsl. OTn  M3MEHEHHS
COOTBETCTBYET 3I10XaM ITOBBIIICHHOTO HAKOIUICHUS CPEJH OCAITOYHBIX ITOPOL
TOPIOYMX TIOJIE3HBIX HCKOMAeMBIX W  COOTBETCTBYIOIIETO 0Opa3oBaHUE
KayCTOOHOJIMTOB(KaMEHHOYTOJIEHOMY, I0pPCKOMY, NaJeoreHOBOMY u
HEeoreHoBoMy nepuozaam)Tak Kak BbICOKas KOHIIEHTPAIHS KHCIOPO/A SIBISLIACH
NPSMBIM CJIEACTBHEM OOMJIMS pacTeHWH Ha ITOBEPXHOCTH 3eMiH. B mporecce
(oTocuHTE3a PACTEHHS BHIAEISIN KHUCIOPOJ, a MOC/Ie X OTMHPAHHS, B CIydae
pa3pyIICHUs] W Mepexoa B YIIEKHUCIBI ra3, BHOBb PACXOHOBAJICS CBOOOJHBIN
kuciopon, Takum oOpa3oM, 11 HAKOIUIGHHMsT B aTMocdepe KHCIOpoJa
HEoOX0MMO OBLTO, YTOOBI OOpasyroIuecs OCTaTKH pacTeHui Jlnms mpupocra
comepXaHUs B aTMoc(epe UHCTOrO KHCIOPOAa HEOOXOIUMO OBLIO, YTOOBI
OCYIIIECTBIISUICS MPOLIECC YAAICHUS OTMaAa OPraHMIeCKOi MacChl paCTeHU, 4TO
¥ OCYLIECTBJISIIOCH TPH MOrPeOCHIH OTMEPIIIeil OpraHN4ecKoil MacChl pacTeHUIA
B BOJIC B YCJIOBHSIX BOCCTaHOBHUTENBHOH 00cTaHOBKH (060110Ta, 3aIMBBI). DTO H
NPOUCXOAUJIO B YIIOMSIHYTBHIEC BBILIE OIIOXH, B PE3YJIbTATE YEro IPOUCXOIAUTIO
HaKOIUIEHHE OOJBIINX MacC HCKONAEMBIX YIJIeH M campomenuToB. B atom
OTHOIICHNH Hamboiee XapaKTepeH KaMEHHOYTONBHBIM IepHOA, B TEUCHUE
KOTOPOTO NPOHCXOMI HAKOIUIEHHE OONBIIMX 3aIlacoB yIJIeH, 4To OBUIO Jaxe
OTpa)ke€HO B Ha3BAaHWH HTOTO IIEPHO/A T€OJIOTHIECKOH HCTOPHH 3eMIIH.
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B tabn. 1 npuBeneH cpeqHmii 371€MEHTApHBIH COCTaB BHICIIUX PAaCTEHMI
(mpeBecHHa) W HHU3MIMX IUIAHKTOHHBIX OPraHU3MOB ((pUTO- U 300IIIaHKTOHA),
NpUBENEH CpPEeIHMI >IEMEHTapHbIH COCTaB KayCTOOMONUTOB Pa3IUYHOTO
MPOUCXOXKICHHS:

1) uckonaeMsIxX yriei, 00pa3oBaBLIMXCS U3 BBICIINX PAaCTEHHIL;

2) HCKOTIaeMBbIX yTuIel, 00pa30BaBIINXCS U3 IUIAHKTOHA;

3) HaQTHUIOB, HCXOIHBIM MaTepHATIOM KOTOPHIX TaKXKe SBISETCS
TUTAaHKTOH.

Taonuya 1.
Cpeonuit 31eMeHmapHulil COCMAg JHCUBHIX OP2AHUIMOG U KAYCINOOUOIUM 06
Pas3Hoii cmenenu npeoopazoseanus: [4].

dnemenmapuwtii cocmas, %
BEIIIECTBO C P N S 0
Bucuwwe | 97 1 61 | - | - | 442
Kuevte opzanusmut pacmenizn
ITnankmo | 50,0 1,2 | 33,0
7,32 | 8,29
H 8 2 9
Topgp 52‘4 6,14 | 1,55 | 0,2 3‘;6
Bypuui 71,6 0,3 | 195
Hckonaemore yanu, y201b 4 533 | 1,57 8 9
npoucxoosujue u3 Kamennwr | 83,7 0,5 | 10,5
. . 512 | 1,68
GbICLUUX PACHEHUIL il y20/1b 1 2 2
Aumpayu | 94,3 2.19 05 0,2 3,32
m 7 5
Junmum 81,5 0,91 1,0
ol 7 5 0,45 8 8,35
Hckonaemvre yenu, CanI; onen 53’0 7,84 | 3,61 2é6 3%5
npoucxoosuue u3
HIIAHKMOHA Canponen | 12,3 8,87 0,82 2.1 172
um 1 4 1
Hagmuowi, 128 11
npoucxooauue u3 Hegpmy 85,4 1’ 0,22 é 1,07
nJaaHKmMona
Kepum 81;’2 7,65 | 1,26 lés 5,15
Pao anmpaxco | 91,6 3,0
Memamopghusma P ' 2,58 | 0,97 ; 2,07
aum 8 6
Hagpmuoos: 973 03
uiyneum 2’ 0,44 | 0,74 % 0,97

B mnpuBeneHHoit Tabiuie KaycTOOMOJMTHI PACIONIOKEHBI B IOPSIKE,
OTBEUAIOUIeM CTENEeHU uX NpeolOpasoBanus. M3 mpuBeNeHHBIX JaHHBIX BHHO,
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YTO 10 Mepe NpeoOpa3oBaHus IOPOA MaaeT U COAepKaHHe B HUX KHCIOPOAa 1
BOJIOPOJa C MapaulelbHBIM BO3pacTaHHEM cojepxkaHus yriepoaa. Heckonpko
MEHEe OTUETIMBO 3Ta CBA3b IPOCIEKHMBAETCS M Ha TNpHMepe HadTHIOB.
OneMeHTapHBIH COCTaB He(TH IO CPAaBHEHHMIO C 3IIEMEHTapHBIM COCTaBOM
UCXOJHOTO  IUIAHKTOHAa  XapaKTepU3YyeTCsl  3HAYUTENbHO  IOBBIIICHHBIM
COZepXKaHUEM BOIOpPOJAa M OYEHb HU3KUM COJIEp)KaHMEM KHCIOpPOAa, T.e.
BBICOKOH CTEIEHBIO BOCCTAHOBIEHHOCTH, YTO PE3KO OTIMYAET €€ OT JIPYrHX
kaycrobuosnroB. M3 3TOro ciemyer, 9To BaXXHYIO POJNb B HENPEPHIBHOM
Pa3nokKeHNH OTMEPIINX OPTaHU3MOB UTPAET KHCIOPO.

He moane;xut coMHeHHIO, 4TO MEpexoJ] 0T OeCKUCIOpOoAHOI atMochepe
K KHCJIOPOAHON MMeN IpPOMaJHOE 3HA4YEeHHE ISl SBOJIIONMH KU3HH Ha 3eMile,
Kak B pAacTUTENbHOM, TaK U JKMBOTHOM LapcTBax. [losaToMy, MOXXHO ¢
YBEPEHHOCTh CKa3aTh, YTO BCEM Ha Halleil miaaHere 3eMis ABHKET KHCIOPOA.
Croub TecHast CBsI3b KOJIMYECTBA PACTUTEIBHOCTH M KOHIICHTPAIIMH KHCIIOPOJA B
aTMocdepe, a TaKKe UIHTEIBHOCTh Ipollecca ee CTaOMIM3alNH, 3aHSBIIETO
MUJUIHOHEI JIET, HABOAAT Ha MBICIb, YTO 3Kochepa 3emnn Ooiee Xpynka, dem
HaM Kaxercs. CIyCTs COTHH JIET UCCIIeIOBaHHUI MBI 3HaeM O HEl Jajeko He Bce.
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OPIFAHUYECKAA TEOPUA NPOUCXOXOEHNA HEOTU U
MCTOYHUKUN OPTAHUYECKOI'O BELWECTBA
(BAXXEHOBCKAA CBUTA)

A.A. 3anueB
HayuHbin pykoBoauTenb goueHT A.E. KoBeluHnKoB
HauyuoHanwsHbIl uccnedoeamenbsckuli ToMckul nonumexHuU4YecKkul
yHusepcumem, 2. Tomck, Poccusi

Ilo cymecTBy, OCHOBHBIE IIOJIO)KEHHS TEOPHH OHOOPTaHHYECKOTO
NpOUCXOXIeHNs HepTH mpexackasanr M.B. JlomoHocoB B cBoell rumortese
obpa3zoBanusi HeTH M3 opraHuveckux BeiecTB (Hanee OB) mpu Bo3meWcTBUH
Ha HEro BBICOKOH TeMIepaTyphl U IMOCIEIYIOIle MHUIpalud U aKKyMyJISIHUU
HepTH B mopucToi cpeme. TonpKO 3a HCTOYHHK He(PTEOOpa3OBaHUS UM
MPUHUMANOCH HE PACCESHHOE, a KOHIEeHTpupoBaHHOe OB - nckomaemslie yrimm.

OtTaenbHBlE  aCleKTHl  COBPEMEHHOW TEOpHH  OHOOPraHWYECKOTo
NpOUCXOXKIeHHs He(TH U raza ObutM pa3paboTaHbl B koHIe XIX - Hagame XX
cronetust. Cpeay OTEUECTBEHHBIX YYEHBIX CIeAyeT OTMeTHTh padotsr H.U.
Annpycosa, B.M. Bepnanckoro, .M. TI'yokmna, H.JA. 3emmnckoro, K.II.
Kanuukoro, I'.Il. MuxaioBCKOro, a cpenu 3apyOexKHbBIX YUCHBIX - paboThHI .
Bmomepa, I'. ['edepa, I'. ITotonse, I1. Tpacka, [I. Xanta, K. Durnepa, . Yaiira
U psijia ApYTHUX.

B cepemmne XIX Beka 3apoamnack Takoe HampaBlCHHE Hay4YHBIX
HCCIIeIOBaHMM, Kak TreoxuMus He(pTH M rasa. lccienoBaHHs, IpOBEICHHEBIC
aHrMickuM XUMUKOM Y. 'aTueTToM mokasaiu cXOJCTBO 3JIEMEHTHOI'O cocTaBa
HNPUPOJHBIX OMTYMOB M PAacCTUTENBHBIX Macelsl, CMOJ W JKHBOTHBIX JKHPOB, a
TaKOKe - YMEHBIICHHE COJepKaHHe BOAOPOJA B PsiIy HPHPOAHBIX OMTYMOB OT
KUAKUX K TBEPABIM.

B 1863 romy amepukaHckuii nccienoBartells BuHYEN BBeN B HAyYHYIO
IHUTEepaTypy MOHATHE O He(YTEeMaTepHHCKHX CBHTaX OCAJOYHBIX ITOPOZ Kak
MecTe 3apokaeHust Heptu. [Tozke momoxeHne o HedTEeMaTepUHCKUX CBHTAX
CTall0 OJHAM W3 KIIOYEBBIX IIOCTYIaTOB B OHOOPTaHWYIECKOH TEOpHH
obpa3zoBanus He()TH U rasa.

C MOMeHTa MOsBJIECHUsI opraHndeckoi koHuenuu 10 30-x rogoB XX
BeKa €€ CTOPOHHHMKM aKTHBHO HCKalM HCXOJHOE He(TEenpOU3BOJSIIee WIH
Hedremarepurckoe OB: M.B. JIoMoHOCOB cunTal, 4To 3T0 yrojb; K. DHriep u
I'. T'edep — mpemnaranu npuHATH 32 HcTo9HUK OB octatku peid u penTwmii; I
Tloronse, n Benex 3a HuM ['.JI. CTagHuKOB — Tpeularaid B3sTh 32 OCHOBY
camporrenutsl; ['.I1. MuxainoBckuii — paccmaTpuBan B kadeTBe ncrouynnka OB
paccesHHoe opranuyeckoe BemecTBo; K.II. Kamunkuit ocratkum Mopckoit
BOZIOPOCIIM 30CTephl. BaxkHOe 3HaueHHEe B Pa3BUTHU TEOPUH OPTraHUYECKOTO
MPOUCXOXKACHNST HEPTH M O MexaHu3Me (GOopMHPOBaHHS €€ CKOIUICHUH ObLIM
unen M.B. Jlomonocosa u I'. AGrxa 0 BTOpUYHOU MpUpoe HEGTH B 3aIeKax u
BBIBOABI ['. AGHXa 0 MPUYpPOYEHHOCTH CKOIJICHUH He(TH U ra3a AMIIEPOHCKOTO
MOJTyOCTPOBA K aHTHUKJIMHAIISIM.



Hawu6onee riryboko sty npobmemy npopabotan B Hadane XX Beka I'.I1.
Muxaitnosckuii. B 1906 rogy oH chopMynHpoBal OCHOBHBIE Hay4yHBIE
HOJIOKCHUST THIIOTE3bl OpraHMYecKoro mnpoucxoxaeHus Hedru. Ilo ero
MPEINONIOKEHHAM HCXOAHBIM BELIECTBOM JuIsi €€ 00pa3oBaHUs SBISETCS
paccessHHOe OB cMelIaHHOTO PacTUTENHHOTO U KUBOTHOTO MPOUCXOXKACHHUS,
3aXOpOHEHHOE B TIMHHUCTBIX MOPCKHX ocankax. COorlacHO ero B3IJLiiaM, B
nporecce norpyxkenust ocankos OB, paccessHHOe B IIMHAaX B BHIE IPHMECH,
CHavayla OMTYMHHH3UPYETCs IO/ AeHCTBHEM MHUKPOOPTaHH3MOB, a 3aTeM, IPH
HOTPY)KCHHH TOPOJ IIOJ BECOM BBIIIENEKAMNX OTIOKEHHH H C POCTOM C
TIIyOMHOM TeMIiepaTyphl U AaBJeHUS cienyeT obpasoBaBanue HedTH. [Iporeccs
CKJIAZKOOOPa30BaHUSI ~ CO3JAI0T  OTHOCUTENBHO  TIOBBIIMIEHHBIE  YYacTKH,
MEePEKPHIThIE TTOPOJAMH-TIOKPBIIIKAMHU, KY/la U IEPEMEIaloTCs BJONb TeCUaHbIX
TUIACTOB-KOJUIEKTOPOB YTIEBOAOPO B, (DOPMHUPYSI TaM CKOIIIEHHSI HETU U rasa.

VIHTeHCHBHO pa3BUBANOCH B IEpBEIC AecATWIeTHs XX Beka ydeHHE O
He(hTeMaTepUHCKUX WM He(TENPOM3BOMIIINX CBHTaX. DTOH mpobieme ObLIH
nocesmieHsl B 30-x romax paboter H.M. Aunmpycosa, A.Jl. ApXaHrelbCKOro,
WM. I'yoxuna, I'.Il. Muxaiinosckoro B Poccun; @. Tpacka u II. IlatHonma B
CLLIA. Bcé 6ounpliee mpu3HaHUE MOTyYaia B 3TO BpeMs callpoIeseBast TUIoTe3a
HedTerazoo0pa3oBaHus, OCHOBaHHas Ha mnpenctaBieHusx [. Ilotowse. Ilpu
3TOM CUHUTAJIOCH, YTO HEPTEMATCPUHCKUMHI MOTYT OBITH ITOPOJIBI, 00OTalIEHHBIE
paccesHHBIM OB, IpenMyIIEeCTBEHHO CAallPONETEBOTr0 THUIIA.

bonpoioe 3HaueHne Juil Pa3BUTHSL OPTaHUYECKOH THIIOTE3bI HMENH
npeanonoxenus J1. Yaiira (1915 r.) o 3aBucuMocTr HeTera3000pa3oBaHus OT
creneHn Meramopdusma ocamouHblx nopoj. CremeHp MX Meramopdui3Ma OH
OTpENeNsul M0 YIIIEPOTHOMY KOA(PGHUIUEHTY (MPOICHTHOMY COJEPKAHUIO
yIJIepoia) HCKOMAaeMbIX yriied. Baxknyio poms B (OPMHPOBaHWUH TEOPHH
OmoopraHn4yeckoro npoucxoxaeHus YB ceirpamu tpyner B.M. Bepraackoro -
OCHOBOTIOJIOKHUKA T€OXMMHU M B TOM UHCJIE OCHOB Owmoreoxmmmu HedTu. B
1934 roxy oH pa3zpaboTall TEOXUMUYECKYIO CHCTEMY B3aHMOJICHCTBUS yriepoaa
C JKMBBIM BEIIECTBOM OHoc(epbl, Ha3BaB €€ )KH3HEHHBIM IIUKIIOM yTIIIepoa.

buooprannueckas KOHIIETIIIHS, Kak CTpoiiHas Teopust
HedTerazoobpazoBanus, Obl1a chopmynuposana V.M. I'yOkuHbIM B ero padore
«Yuenne o Hedrtm» (1932), Tae OH KPHUTHYECKH pPACCMOTpEN pa3IUyHbIC
TUIIOTE3bI U BCe, HMeIoIuecs K ToMy BpeMeHd ¢aktel. .M. ['yOkuH mokasai,
4TO TIponecc HedTe- W ra3000pa30BaHUs pa3BHBAETCS MEPHOJHMIHO, CTAAUIHO,
JUTITENILHO W HETIPEePHIBHO, IMEET PETHOHAIBHBIH XapakTep W MPSIMO CBS3aH C
TEKTOTEHE30M U JINTOT€HE30M 3eMIIH.

B 1948 roxy Beimmia padora B.A. CoxonoBa «Ouepku renesuca HepTH»,
r7e BIepBble ObLT 0000IIEH M MPOAHAIU3HPOBAH BECh MMEIOLIMHCS K TOMY
BPEMEHU MAacCHB JaHHbBIX 1o reoxuMun OB mopoza, Obul peKOHCTPYHPOBaH
nporiecc obpa3oBaHus HETH U ra3a B 0CaIOYHBIX mopoaax. Passusas uaeto /.
Vaiita, B.A. CokoyioB BrepBble NPHUBEN CXEMYy BEPTUKAIBHOW 30HAJIBLHOCTU
npoduneid HepTerazoobpazoBaHMs W HepTera3oHaKOIUleHHWs. B  paspese
0CaJI0YHOTO YeXJIa 3eMIM UM OBIIO BBIJETIEHO HECKOJIBKO T€OXHMUYECKUX 30H,
B KOTOPBIX MHTEHCHBHOCTh W HAIIPaBICHHOCTH IIPOIECCOB oOpasoBaHus YB
CHJIBHO MEHSETCSA, B 3aBHCHMOCTH OT U3MEHEHHS TEOXHMHUYECKHX U
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TepMoOapuueckux ycioBuil. B pesynbprare 3TH pa3paboTKH CTaad OXHHUM U3
BaXHEUIINX MOJIOKEHUI COBPEMEHHONW TEOPUH OPTaHUUECKOTO IMPOUCXOXKACHUS
He]TH U rasa.

HccnenoBanust poccuiickux U 3apyOeXHBIX yYEHBIX BTOPOM ITOJIOBHHBI
XX Beka A.D. Konroposuua, A.A. bakuposa, H.b. BaccoeBuua, /I. Benste, A.
JleBopcena, B. Jlunka, M.®. Mupuunka, b.A. Coxonosa, b. Tucco, B.A.
VYcenenckolt, [px. XaHTa ¥ MHOTHUX IpYyrux OBUIM HampaBlICHBl HA H3YYCHHE
TEOJIOTHYECKHX M TEOXHMMHYECKHX YCIOBHH oOpa3zoBaHusi Hedre- W
Ta30IPOM3BOIAIINX TTOPOJ, (PHU3NKO-XMMHYECKHX HPOIECCOB HPeoOpa3oBaHMs
OB B yrneBomoponsl, sMurpanud YB B KOJJICKTOpbl M JalbHEHIIeH HxX
MHTpAlUH ¥ aKKYMYJISIHH.

B ocHoBe coOBpeMEHHONW TEOpUHM OPraHUYeCKOTO WM O0CaJO4YHO-
MHIPAllMOHHOTO TPOHUCXOXKAEHUS He)TH U rasa JexaT HaydHbIe JaHHBIE O
cuntese YB wm3 OworenHoro OB. Drtor mpomecc paccmarpuBaeTcs Kak
CTaJUITHBIN U CBOJUTCS K CICAYIOLIMM OCHOBHBIM ITOJIOXKEHHSIM.

Haxomnnenue nepsuunoro OB B BogHOI cpene.

buoxnmunyaeckas Tpancdopmarms OB, 3aKII09eHHOTO B OCaIKe.

Tepmokaranutuueckoe mpeobpazoBanne OB HedTerasoMarepuHCKUX
HOpPOJI.

Omurpanust YB u3 HedTerazompousBOIAIIMX IMOPOJ B HPHPOAHBIE
pe3epByaphl.

Murpanust HepTH W Ta3a B NPUPOJHEIX pe3epByapax B PasIHYHBIX
(opmax 110 IOBYLIEK.

Axkymymsinus YB B noByIIkax u 0o0pa3oBaHUe HX 3aJIEKEH.

TlepedopmupoBanue n paspymenune 3anexei YB.

OCHOBHBIE T€0JOTHUECKIE U TEOXUMHUIECKHE (PAKTHI, TOATBEPKIAIOIINE
OpPTaHUYECKYIO TEOPHIO HEPTEra3000pa30oBaHMsL:

HIPUYPOTIEHHOCTH ITOJABIIAIONIETO KOJIMYECTBA BBIIBICHHBIX CKOIUICHUH
VB Kk ocaiouHbIM IOpoJiaM;

Hannure 3ajexeii YB B MH3aX mecuyaHHMKOB, 000COOJIEHHBIX
3HAUUTENBHBIMH TOJIIAMH HEMPOHUIIAEMBIX TJIMH.

obpa3oBanue He(PTSIHBIX YB B Mi1ax coBpeMeHHBIX MOpel u 03ep;

BceoO1ee HpOsIBICHUE BEPTHKAIBHOM (ha30BO-TeHETHIECKOIt
30HAIBHOCTH Y B B pa3pese ocagoyHoro uexia;

TeHeTHYecKass CBsi3b Mexay YB Hedreit m paccesuapim OB
He()TeMaTepUHCKUX MOPOJ, KOTOpas MpOSBISETCS: a) HAIMYHEM B COCTaBe
HedTel XxeMogoccmii; 6) CXOICTBOM H30TOITHOTO COCTaBa YIJepoja W CEepHI,
comepxamuxcst B HeQTAX M paccessHHoro OB HedremaTepHHCKHX MOPOX; B)
ONTHUYECKON aKTUBHOCTBHIO HeTei.

BakeHOBCcKasi CBHTA

BaxxeHOBCKasl CBUTa — YHUKAJIbHBIH He()Tera3oBblit 0OBEKT. DTO CBA3aHO
C BBICOKMMH HCOIHOPOAHOCTAMU IUIACTa, UMCHOIIHUMH MO3anYHBII XapakTep
HI3KHX (DUIBTPalMOHHO-€MKOCTHBIX CBOWCTB, H30JMPOBAHHOCTBIO IIIACTA,
BBICOKOH THAPO(OOHOCTHIO M APYTUMH I'e0JIOTHIECKUIMH 0COOEHHOCTSIMHU.

OtnoxeHnst Oa)KEHOBCKOW CBUTHI PacHpOCTPAHEHBI B IIEHTPAILHOI
yactn 3anagHo-Cubmpckoro HI'B. B cpemmem oHH 3aneraior Ha niryOMHax
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1500-3000M, MOLIHOCTH OTJOXKECHHH OaXEHOBCKOW CBHUTBI COCTaBISICT B
cpeaaeM 25-30M, u gocturaer 90-100 M B aHOMajNbHBIX THUIIAX pas3pesa.
MomHOCTh  ClI0€B, HACHILEHHBIX YIJIEBOIOpoaaMu, kosebaercs ot 10-12 no
35-40m.

OtnoxeHust 6a)XXeHOBCKOM CBHTHI OTJINYAIOTCS BBICOKOH
JIUTOJIOTHYECKOM HEOHOPOJHOCTBIO. CornacHo TpasuIIHOHHBIM
NpPENCTAaBICHUSIM O (OPMHPOBAaHHM Oa)XCHOBCKOM  CBHUTHI, OOUIMPHBII
SMUKOHTHHEHTAIBHBIH MOPCKOH OacceiiH B BOJDKCKO-paHHEOSppHacCKOe BpeMs
HOKpBEIBAJI TeppuTopuio Oomee 2 MiH KM2. CpaBHHUTENBHO TIIyOOKOBOIHAS
BIAJMHA, TJ€ OTJIArajlich CHIbHOOOOTAIEHHbIE OPTaHUYECKUMU BEUIECTBAMHU
WIIBL, C TOHM MM MHOI MpHMeChI0 GMOTEHHOTO KPEMHHCTOTO MM KapOOHATHOTO
MaTepHana, 3aHUMaja IPUMEPHO MOJOBHHY IIONaau OakeHOBCKOTO OacceifHa
(okomo 1,2-2 mMiH KM2) W JOKaJIM30Bajach TJaBHBIM 00pa3oM Ha MecTe
coBpeMeHHbIX Dpornosckoit u HaneimMckolt MeraBmaguH. B sToit yactu Mops
riryouHs! npessimany 400 M, a T0 HEKOTOPEIM oreHKaM, nocturanmu 700 m. B
YCIIOBHSIX CTa0WJIBHOTO CEIMMEHTAIIMOHHOTO PEXHMMa JUTUTEIBHOCTBIO 5 MIH
JeT B 3Toi yacTH OGaKeHOBCKOTO OacceifHa cdopMHpoBaiach OUTyMHHO3HAsS
TOJIA HMPEUMYIIECTBEHHO MOHTMOPH/UIOHHTOBBIX TOHKOOTMYYCHHBIX, TOHKO-
TOPU3OHTANBHO CJIOHUCTBIX, KPEMHHUCTBIX, HEPEJKO CHIbHOM3BECTKOBHCTHIX
mmH. Bo BHemHeM mosce, KONBIOM OXBaThiBalomeM LIeHTpambHYIO
nceB10abuccanbHyI0 BIAUHY, Ha IIHPOKUX MOJBOAHBIX PaBHHHAX B BEpXHEH,
CpenHel U HIKHEH 4acTsX JUTOpasi ()OPMHUPOBINCH OTIIONKEHHS TOpaso Ooee
MEJKOBOJHBIX  JIMTO(AIMAIBHBIX  aHAJOroB  OaXEHOBCKOW  CBHUTHI  —
TyTJIeHMCKOH, MyJIBIMBUHCKOHN, TAHWIOBCKOH, MapbsSHOBCKOW 1 MaKCUMOSIPCKON
CBHT, HMeroIIHe Ooliee HU3KUH HeTereHepaMoHHBIN OTEHyHal, WM BOOOIIe
HE IPHHAUISKAIIE K KIacCy He(TeMaTepUHCKUX TTOPOJI.

Jlutepatypa

1. [OoueHko B.B. l'eoxmmus rasa. MpovcxoxaeHne HedTu U rasa: YyebHoe
nocobue / MNopg pen. A.H. PesHukoBa. - PoctoB-Ha-[oHy: W3p-Bo
PoctoBckoro yHuBepcuteTta, 2001. - 39 c.

NOoABJIEHUE KOHTUHEHTOB U UX OABUWXEHUE
O.A. UnbyeHko
HayuHbin pykoBoguTens goueHT 3. [l. PabunkoBa
HauyuoHanwsHbIl uccnedoeamensckuli ToMckuli mnonumexHuU4ecKkul
yHusepcumem, 2. ToMmck, Poccusi

B Hacrosimiee Bpemst MBI NPHBBIKIN BHAETH 3€MIIIO B BHJE IIapa ¢
pacIoNIOKEHHBIMH Ha HEeH MIECThI0 KPYMHBIMH KOHTHHeHTamMH. OpHaKo B
NPOIUIOM Hallla IUIAaHeTa HMeJia pa3jiuyHble OONHMKH, M IIOBEPXHOCTH e
IBOJIIOLMOHUPOBAIA HAa POTsDKeHUH 4,6 MIIpA. JeT.

[TosiBneHre nmepBbIX KOHTUHEHTOB HAYaloch emé B JokeMOpun. OqHaKo
M3yueH TOKeMOpHUil OTHOCUTENBHO €1abo M TOMY €CTh OOBEKTUBHBIC NIPUYHHBEIL.
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Jleno mpeskze Bcero B CHIIBHOW AWCIONUPOBAHHOCTH AOKEMOPHICKUX ITOpOJ U
BBICOKOH cremeHn Meramopdusma [3]. IloaToMy TOYHOE BpeMsi MOSBICHHS
MEePBBIX KOHTHHEHTOB OMNPEEINTh CI0KHO M UX IEPBOHAUYAIbHBIA COCTaB H
CTPYKTYpa UMEIOT Pa3IUYHbIA BHJ] B IPEJCTABICHUN YIEHBIX.

OBOMIONHA 36MHOI KOPBI KaK COCTaBHOM 4acTH KOHTHHETOB Hadanach
4,6 mapa. et Hazan. [lepuon ¢ 4,6 — 4 mupa. set, o npemioxkernto A. I1.
IlaBnoBa, BBIIENSAIOT B JIYyHHYIO cTaguio. B 3To Bpems muwio oOpazoBaHHe
0a3aJIbTOBOM KOpBI, KOTOpasi UMeeT MPUHIUIHATbHOe 3HaueHne. CpaBHEHHE C
JlyHo#t, umeromelt 6a3anmbThl ¢ BO3pacToM 4,2 MIpJ. JIET, TOATBEPXKIACT
Hanmyue 0a3aJbTOBOTO cJosi Kopbl Ha 3emie. Kpome Toro, kak crpaBeaMBO
samerun B. E. Xaumn (1995), mis oOpasoBanuss Oojee MO3IHEH
MIPOTOKOHTUHEHTAIBHOM  «CEpOTHEICOBOI» KOphl Ha CIEAYIOIIEM 3Tare
IBOMIOIMK 3eMiM HeoOXxomuMo ObuTO meperuiaBieHne u AudepeHanms
orpoMHOro 00béMa GasanpToBoro Marepuana [2]. Hauumnas ¢ 4 mupa. ner
SBOJIIOIMS 3eMIIM TONIIa CBOUM IyTEM, KOTOPBIH MPOsIBWICS B (OPMHUPOBAHUN
KOHTHHEHTAJIBbHOH KOpbl. [lepBHYHAs KOHTHHEHTaJbHas KOpa OTIMYaNach OT
coBpemeHHOW. CHayana oHa ObUTa Ha3BaHA «CEPHIMU THEHcaMMUy», a B HACTOSIIEe
BpeMs OoJiee TOYHO OMNpeersieTcss Kak TOHAIUT-TPOHIEMHUT-TPAaHOHOPUTOBAS
accommanusa. OOpa3zoBaHume MOAOOHOW accouuanuu  (QUKCHUpyeTcss Ha
COBPEMEHHBIX aKTHBHBIX OKpPAaHHAX KOHTHHEHTOB, TI€ CyOXyKIINH MOABEPTacTCst
Monojgas ~ OKeaHWdeckas  kopa.  OnHako, TepHOA  JOMHHHPOBAHUS
«CEepOTHEHCOBONY KOPHI CyIIeCTBOBAN JIMIIb B nHTepBaie ot 4,0 no 3,5 mipx.
ner Ha3an. B Oosee mo3mHee BpeMsl Hayaloch pa3BUTHE TPaHUT-
3eJIeHOKaMeHHBIX 00JlacTel, KOTOpBIE COCTAaBIJIM OCHOBHYIO 4YacTb sijiep
COBPEMEHHBIX KOHTHHEHTOB.

Ilepuon ¢ 3,7 mo 1,6 mupa. 7eTr MOXHO paccMaTpuBaTh Kak
NpoToOKeaHndeckuil. B Tedennn apxest mepBudHas nutocepa, Mo-BHANMOMY,
UCIIBITHIBANIA AKTUBHYIO JECTPYKIHIO, COIPOBOXIAIOMIYIOCS 3aJI0KCHHEM U
pa3BUTHEM J[APEBHHX OKeaHOB. KOHTWHEHTOB, KaK TEOJOTHYECKHX CTPYKTYP
nuTocdepbl, Tor/a emmg B IBHO BBIPAKCHHOM BUJIE HE CYIIECTBOBAJIO.

IMpumepHo ¢ 3,5 wipa. Jer  Ha3ajg HayMHAeTCS  Pa3BUTHE
3eJIeHOKaMEHHBIX I0ICOB, KOTOpPOE MNPOAODKaNoch a0 1,8 mipn. et Hazan.
3eneHOKaMeHHbIE TI0sica TPEACTABIUIM  CO00H CHH(OPMHBIE CTPYKTYpBHI,
K@XABIH W3 KOTOPOrO OBUI OTAENEeH OT MHpEeABIAYNIEro TPaHWTOTHEHCOBBIM
koMmuiekcoM. OCHOBHOM TpoIiecc co3/1aHnsI KOHTHHEHTANBHOI KOPBI TIPOXOIHIT
B TIpeJieax TPaHUT-3eIeHOKAMEHHBIX 00JIacTel.

B 3T0 BpeMs BO3MOXKHO Hagaicsl MPONECC TEKTOHUKH JIUTOCHEPHBIX
TUTUT, BBI3BAHHBIA CTAaHOBJICHHEM KOHBEKIIMOHHOTO JABIDKCHUS BEIIECTBA HEZP B
aBHOM Buje. Ilo npencrasnenusm B. E. Xauna (1995) cymectBoBano 6omnblioe
YHCIIO0 MEJIKUX IUINT, CYHIECTBOBAJIM MPOLECCHl CIPEIUHra U PUPTUHTA, HO B
HECKOJbKO HMHOW (opMe. A 3eleHOKaMEHHBbIE II0sica MOIJIM Pa3BUBAThCS B
nporiecce pudgToreHesa ¢ MOCASIYIOMUM (GOPMHPOBAHUEM B YCIOBHSIX CKATHS
CJIOXHOHU CKJIaA4aTO-HAJABUTOBOH CTPYKTYPEL.

IIpeanomnararor, 4To K KOHIly apxes MOTJIO HNPOU3OWTH OOBeAWHEHHE
OTHENBHBIX TPaHUT-3€JICHOKAMEHHBIX oOyacTel BIJIOTH M0 0Opa3oBaHUS
€IMHOTO CymnepkoHTHHeHTa — rnepBoi Ilanrem (Ilamres-0) B mcropum 3emmm.
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CymecTByeT Tak k€ TOYKa 3pEHUs, YTO KOHTHHEHTAJbHas Kopa OXBaThIBasla
BCIO ITOBEPXHOCTH 3eMun (manrpanuTuzanus, no E. B. [TaBaoBckomy). B cBsizu
C 3TUM paguyc 3eMiH HOKeH Obul ObITh MeHbIUM. OIHAKo, MOKa YTO
OTCYTCTBYIOT HaA&KHbIC (aKTbl, TOBOPSILINE O MEHbIIECH BEIMYHUHE 3EMHOTIO
paauyca B TIO3IHEM apxee.

B KoHIle paHHEro mnpoTepo30si MOSBIIIOTCS IIEPBBIC KOHTHHEHTHI,
COCTOSIIIIME U3 APEBHUX IUTAT(OPM, HCIBITABIINX B MO3HEM IIPOTEPO30E PE3KOE
HPOrPECCHBHOE  yBENMYEHHE CBOCH Iiomand u  oObeaunenue  [2].
Tlocnemyromuii meprox reoOrHIecKoil MCTOPUH 3eMIIM PaccMaTpUBAIOT Kak
OKeaHO-KOHTHHEHTAIbHYIO cTaauio. OHa oxBaThiBaeT mepuon ¢ 1,6 mipa. ser
no HbeiHe. OKeaHO-KOHTMHEHTaJbHAas  CTausi HUMEeT  SBOJIOIHOHHO-
IUKIMIECKHH XapakTep, KOTOPBIN 3aKI0UaeTcs B TOM, YTO BO3HHKHOBEHHE U
pa3BUTHE OKEaHOB 3aBEPIIAETCSA MX 3aKPBITHEM C 00pa30BaHUEM KOHTHHEHTOB
(Tak Ha3BIBaeMbI MK BuibcoHa).

Bo3Hukaer ecTecTBeHHas HEPHOIM3AIMS T'EOJOTHUECKOW HCTOPUH
Hamledl IUIaHeTHl O IPU3HAKYy € TEKTOHWYECKOH aKkTMBHOCTH. PyGexamu,
pa3IessomuMy €CTECTBEHHOMCTOPUIECKUE 9Tambl, CITy)aT
TEeKTOHOMAarMaTH4IeCKUe 3MOXH 3aKPHITHS OKEaHNIECKHUX MIPOCTPAHCTB, KOTOPHIE
BBIAEIAIOTCS KAaK 3MIOXH CKIIAJYaTOCTH, IPUBEAIINE K BOSHUKHOBEHHIO KPYITHBIX
KOHTHHEHTAJBbHBIX Macc. B cBA3M ¢ 3THM B OKeaHO-KOHTHHEHTAJIbHOW CTaauu
MOXXHO  BBIACIHMTH  OJTambl.  IO3JHENPOTEPO3OUCKHI  (OaifkalbCKuii),
paHHenajeo30ickuil  (KaJeqOHCKHUil), IT031HenaNe030ickuil  (TepIHHCKHI),
Me3030UCKHI (KIMMEPHHCKHIT), KaHO30MCKUIT (aTbITHHACKHN).

B mosmHem mpoteposoe, B pudee NpoHcXoauT packon Ilanrem c
3aJI0)KCHMEM HOBBIX OKEaHOB. DTOT IIPOLECC OXBATHIBACT CHAdayla IOKHYIO
gacte [lanrem, rae mpoHCXOAWT 00pa3oBaHHE HOBBIX OKEAHOB, KOTOPBIE
MpPOCYIIECTBOBAIM 10 TMO31Hero pudes. B pesymprate HECKOTBKHX 30X
IuacTpou3Ma STH OKeaHbl OBUIM JIMKBUAWPOBAHBI, 0Opa30oBaB IOXKHBIN
KOHTHHEHT [oHmBaHy. 3aTeM B CEBEPHOM MONYHNIAPUH PaCKaIIBIBACTCS
KOHTUHEHT JlaBpasuss u B mo3faHeM pudee obpasyrorcs okeanbl — Tertwc,
Sneryc, Ypano-Monronsckuii u [Taneonanuduk (Tuxwuit). B nozaaem pudee —
paHHEM BeHJE MNpOSBISIETCS IMPOLECCH O0alKaIbCKOTO CKIaJAKOOOpa3oBaHUs,
KOTOpBIE NMPHUCOSTUHSIOT K APEBHUM IuIaTdopmam OJIOKH MaTepUKOBOH 3eMHOM
KODBHI.

JpesHre mnatgopMsl B prdee HCIBITHBAIOT pUPTOTEHE3 C 3aJI0KECHUEM
U pa3BUTHEM K KOHITy PAHHETO BEH/A JPEeBHUX aBiakoreHoB. C Mo3mHero BeHaa
HAYMHAETCS IUTMTHBIN ATl B pa3Butuu rwardopm [1].

B Tteuenne mameosost oOpaszoBaBmmecss B pudee TeOCHHKIMHAILHBIE
nosica (M COOTBETCTBYIOIIME MM OKEaHbI) IIEPEKUBAIOT HECKOJBKO 3MOX
CKJIQTYaTOCTHIO. 3aKIIOYUTENbHAS U caMasi MOIIHAsI — TePIUHCKasi MPUBOIUT K
JUKBUIALMU BceX OkeaHoB (kpome Tuxoro) u HOBOMY OOBEIUHEHHIO
KOHTHHEHTOB B cynepmarepuk [lanrero-1.

B Me3030e m KaifHO30€ Ha4YMHAETCA W MPOJOIDKACTCS HOBas SI0Xa
oxeaHooOpasoBanus. [Iponcxoxut 3amoxeHne ATtimaHTHdeckoro, Muamiickoro,
CeBeproro JlemoBuroro okeaHoB M OKeaHa TeTwc (OCTaTKaMH KOTOPOTO
apsaioress  Cpenmsemuoe, Yépnoe, Kacmmiickoe Mmops). B rope m memy B
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Trx00KeaHCKOM I'€OCHHKIMHAIBHOM KOJIBIIE MOIIHO IPOSIBIISIETCST ME3030HCKast
3M0Xa CKJIAJYaTOCTH, YBEIWYMBINAs IUIOMAAN A3HAaTCKOTO U AMEPHKaHCKOTO
KOHTUHEHTOB. HakoHel, B majeoreHe — HEOTeHE B pe3ysbTaTe AlbITMHCKUX
CKaTHM M TropooOpa3OBaHHs MNPOMCXOAUT JHKBHAauus okeana Teruc [1].
IIponiecc pacmama Ilanren-1 ¢ obpasoBaHueM 6-TU KpYIHBIX KOHTHHEHTOB
H300pakEH Ha puCyHKe 1.
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Puc. 1. [lepemeuwjeHue mamepuKos
(no BezeHepy): 1 —
nepeoHa4anbHoIli Mamepuk
'MaHzesn-1', okono 300 maH. nem
Ha3a0 (6enoe — cywia, movku —
HeanyboKoe mope Ha nosepxHocmu
cuanu4eckoli Kopol); 2 —
pacnosoxeHue MamepuKos e
mpemuy4Hom nepuode, okoso 80
MJIH. 1em Ha3a0d; 3 — mo e 8
Hay4ase YemeepmuyHo20 nepuooda,
0K0710 2,5 MAH. nAem HA3a0

JlutepaTtypa

1. TnyxoBa JI.B. OcHOBHble CTPYKTypbl 3€MHOW Kopbl:  Y4yeb.
noco6ue/FALIMu3. — KpacHosipck. 1998. — 72 c.

2. KysbmuH M. W., KoponbkoB A. T., Opunb C. W., KoBaneHko C. H.
McTopuueckasi reonormsi ¢ OCHOBaMM TEKTOHUKW NIUT U METarnoreHuu.
— WpkyTck: U3p-Bo UpkyT. yH-Ta, 2000. — 288 c.

3. TlMopo6buHa B.M., PogbiruH C.A. Wctopudeckasi reomnorusi: YuyebHoe
noco6ue. — Tomck: M3g-so HTJ1, 2000. — 264 c.

13



4. Ywakos C. A., H. A. AcamaHoB [pelich MaTeprKkoB 1 KnumaTtbl 3emnu. —
N3n-Bo «Mbicnby, 1984.

BO3HUKHOBEHUE XU3HU HA 3EMJIE: CKAYOK
BUOMPOAOYKTUBHOCTU B HAYAJE KEMBPUA U
Ero NPNYUHbLbI

10.P. UIcmannoB
HayuHbin pykoBoauTenb goueHT A.E. KoBeluHnkoB
HauuoHanwbHsbIl uccnedosamernbsckull ToMckull nonumexHu4eckul
yHusepcumem, 2. Tomck, Poccusi

BosHukHOBeHMe JkHM3HM Ha 3emie OCTaeTcs OJHMM U3  CaMbIX
HOIYJSIPHBIX ~ BOIIPOCOB, KOTOPBIM  3aJaeTCsl 4eJIOBEYECTBO CO BpEMEH
MOSIBIICHUSI TIEPBBIX ero mpexacrasureneid. JKusHp Ha 3emiie 3apoamnach
OpUMepHO 4 MIIpA. JeT Ha3aj, e¢ pa3BHTHE NPOAOIDKAETCA M IO Cel JEHb.
Jlaxe B Hamle BpeMs, B 3MOXY TEXHHYECKOTO IPOrpecca, ocTaéTcsi MHOXKECTBO
HEPEIIEHHBIX BOIPOC KaCAIONIUXCS 3BOJIIONMH JXHM3HH Ha Halleld IIIaHeTe,
0COOCHHO BO BpEMEHa 3apO’KACHHSI JKM3HM M TIIEPBBIX IIAaroB II€PBBIX
obuTaTelell HallleH IIAHETHI 110 €€ MOBEPXHOCTH.

Brigsuras cBoro TeopHIo 3BOMIOLUHM, J[apBUH TMOHMMAJ, YTO B CHIY
cnaboro pa3BuTHs Haykn W TeXHUKH B XIX OH He MOXET OTBETHTh Ha
OOJNIBIIIMHCTBO HMHTEPECYIONIUX €ro  CHOPHBIX BompocoB. OmHNUM M3 HHX
SIBIISICTCS] TaK Ha3bIBaeMbIi «keMOpuiickuii B3pbiBY. Kak u 200 net Ha3azd, Tak 1
B Hamle BpeMs, OTPOMHOE KOJHYECTBO YUYEHBIX OOECIIOKOEHO IpoOIeMoit
PE3KOT0 CKadKa OHOIPOIYKTUBHOCTH B 3TOT MEPHO.

KemOpuiickuii nepuox Havancs okojgo 540 MiIH. JeT Hazag U
3aKOHUYMJICS OKOJIO, TPUMEPHO 0KoJI0 490 MIH. JeT Hazaj (Y4eHble PacXoAaTCs
BO MHEHMSX). Psa aHrmmickux uccienoBaTelield  yTBEPXKIAIOT, 4YTO ITO
HPOM30LLIO OKOJIO 505 MIIH JieT Ha3al, (paHIly3cKHe HCCIe0BaTeN! Ha3bIBAlOT
mudpy B 500 muH. KemOpwuiickast cucrema BrepBble Oblia BbimeneHa B 1835 r.
aHTTHHCKIM nccienoBareneM AnamoMm CemksukoMm. CBoe Ha3BaHWE IEPUOL
noJy4n ot rpagcerBa KemOpuit (B HACTOSIIIINIT MOMEHT 3TO TEPPUTOPHS Y dIIbCa
B AHITIHHM), TaK KaK 3/1eCh OBUIM BIIEpBBIE HAWJEHBI M OIHCAHBI OTIOKECHUS
9TOTO TepHojAa HCTOpWH Hamed rmraHeTsl. Kak cumraercs, B Te Jalekne
BpeMeHa Ha MecTe CeBepHol AMepuku M ['peHnaHauM HaxXoQuics MaTepUK
JlaBpenums. IOxuee mpoctupancs bpasmnbckuii Matepuk. AdQpHKaHCKHi
MaTepHK BKJIIOYal B TO BpeMsi Adpuky, Manarackap u Apasuto. CeBepHee ero
ObLI pacrosokeH HeOobInoi Pycckuit Matepuk. JIOBOJIBHO MIMPOKUIT MOPCKOIA
Gacceitn otaensan Pycckuit matepuk o1 CHOMPCKOro, HAXOAUBIIETOCS HAa MECTE
coBpemeHHo! 3amaguoil Cubupu. Tam, rme cefiuac Kwuraif, 6bm1 Kutaiicknmit
MaTepuK, a Ha [Ore OT HEero — TpOMaJHbIH ABCTpaIMNHCKUN MAaTepuK,
OXBaTHIBABUINU TEPPUTOPHUIO COBpeMeHHOH MHanu u 3anagHoil ABCTpaITUHL.

Cpa3zy MoxeT BO3HHKHYTH Bompoc: «[louemy mmenHo KemOpuiickuii
nepuon?! Beap nepBble JKUBBIE OpPraHU3MBI, JaXKe (1)0T0014HT6314py}0u11/1e,
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HOSIBIJINCH 3a10/1T0 10 Hero?» IIpoGiiemMa B TOM, 9TO 7O 3TOTO IepHosa MBI He
HAaXOJIMM JXMBOTHBIX, T. K IUIAHETY HAaceJSUIM TOJIbKO OaKTepuH, HPOCTEHIIHE
HPEICTaBUTEIN PACTHTEIFHOCTH, OeClIO3BOHOYHBIE. [IepBble HAXOAKH CKEJIETOB
JKMBOTHBIX HpHXOJiTcs Ha Hadano KemOpuiickoro mepuoma. Ho 3aranka
3aKIIOYaeTCs B TOM, 4YTO 3[eCh IOSABISAIOTCA  Cpasy  MHOXECTBO
CIIOKHOYCTPOGHHBIX ~ MOPCKMX  OpPraHM3MOB — O9TO  YICHHCTOHOTHE,
POACTBEHHUKH PaKOOOpa3HBIX, PaKOCKOPIIMOHOB, MOJUIFOCKH, HIJIOKOXXHE WU
Jlake MPEeIKU TTO3BOHOYHBIX - HU3LINE XOpAoBbIe [9].

CymmecTByeT MHOXECTBO THIIOTE3 OJHOBPEMEHHOTO IOSBICHHS BCEX
STHX THIIOB XMBOTHOro mapctBa. Kak Obl TO HM OBIJIO, OTHUM M3 TJIABHBIX
HPUYUH, TPEISATCTBYIOIIUX TOSBJICHUIO TAKOTO Pa3HOOOPa3us XKUBOTHOTO MHpa
B O0Jiee paHHHE NEPHOIbI T€OJIOTHYCSCKON HCTOPUH, SBISUIHCH CONHEYHBIC JIyYH.
VYabrpaduoneToBoe n3yueHHe, KOTOPoe OSCHPENTCTBEHHO MPOXOMIO CKBO3b
BCE CJIOM aTMoc(epsl, CoiepkaHne KUCIOpoa B KOTOPOH OBLIO ropasjio HUXE,
YeM celdac, C)KUTAI0 BCE JKMBBIE CYNIECTBA, IIONAJABIINE IO JTH NPSIMbIE
conHeyHble Jyud. O30HOBBIM CNOH, KOTOpPBIA CcerogHs 3aiepXKUBaeT
3HAUUTENBHYIO 4acTh ynbTpaduoineroBoro mamydenus CojHI, B T€ BpeMeHa
HAaXOJWJICS WM BOJM3M MOBEPXHOCTH 3EMJIM, WIM AAXE MOJ IMOBEPXHOCTHIO.
EIMHCTBEHHBIM MECTOM, B KOTOPOM YAbTPaHOJETOBOE H3JIydCHHE HE
HOJABJSUI0 OMOJOTHYECKYI0 AKTUBHOCTH J>KMBOTHOTO L[@pCTBA, ObUIAa BOJA,
KOTOpasi MOKpbIBaJIa 3HAYUTENIBHYIO TEPPUTOPHUIO IuIaHeThl. 110 3Toi mpuuuHe,
KaK BCEM M3BECTHO, JKH3Hb M 3apOANIIAch B BOJIC.

Ilo omHOIT W3 OCHOBHBIX BepCHH HEpBBIE  IPEACTABUTEIN
PacTHTEIBHOCTH, U3BECTKOBBIE, CHHE-3€JIeHbIe BOJJOPOCIH, MHKPOOPTaHU3MEL,
[IMaHOOAKTEpUH B HPOLECCE JOITOro MEepHoJa CBOCH >KH3HEACSITEILHOCTH, B
pe3ynbrare (OTOCHHTE3a, BBIACISUIN MOOOYHBIN MPOLYKT - Kuciaopoa. OkoJo
2,5 MuuHapAa JeT HaszajJ KOHLEHTpalMs KUCIopoia B arMmocdepe pes3ko
Bo3pocna. J[0 3TOro BpeMEeHH Bech BbIPaOATHIBAEMBI MHKpPOOPraHU3MaMHU
KHCJIOPOJI MOJHOCTBIO PACXOJOBAJICS Ha OKUCIIGHHE jKelie3a M PACTBOPEHHOTO
KpeMHe3eMa, B H30BITKE COJEpP)KABIIErOCS B BEPXHHMX CJIOSX TOTJIAILIHETO
okeana. Kucnopon B cBOOOIHOH (opme CylmIecTBOBal TOJBKO B JIOKATBHBIX
«KUCIIOPOAHBIX oazucax»[1]. OKUCIMBIIKCH, KeJle30 M KBapil OMYCKaJIUCh Ha
IHO, (OpMHpPYS 3aleKM JKENe3HbIX pyd. A Korja OCHOBHas Macca
pPAacTBOPEHHOTO Jkejie3a M KpeMHe3eMa ocena Ha MOPCKOe JHO B BHIE
JDKECITMIIMTOB, TOT/Ia W IIPOM3OIIEN KUCIOPOAHBIH BCIUIECK M KeMOpHUiHCKas
Oomonornueckas pepomornua. C 3TOro MOMEHTa TOSBISIIOTCS Pa3sHOOOpa3HbIE
JKMBOTHBIE ~OPraHM3MbI, Uil (QYHKIMOHHUPOBAHHMS KOTOPBIX HEOOXOIUM
pacTBOpEHHbIN B aTMocdepe U B BOAE KHCIOPO. B IpHIOBepXHOCTHOM MJICHKE
BOJbI yCJ'[OBPIf[ JKU3HHU CTaJIn 6HaFOHpI/IﬂTHbI JJIs CyH_leCTBOBaHI/lﬂ 300IIJTAaHKTOHA,
H, KaK CJIe/ICTBUE, CHOPMHUPOBAIACH MHUILEBAsl TUPaMH/Ia, OCHOBOW KOTOPOii U B
HaCTOALIECC BPEMA ABJIAIOTCA OTU MAJICHBKUEC T“py)l(eHl/IKPI MopHA.
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Puc. NMpedcmasumenu ¢pnaopsl u payHbl Kembpulickoz2o nepuoda.
1-apxeoyuamel, o6pa3syrousue pugpsl; 2- 2ybKa; 3-evidensaoujue uzeecms
sodopocau; 4-8 mpunobumelr; 9,10-6paxHonodel; 11-medy3ol; 12-
HomokKapnoc; 13-nukKaiia; 14-mopcKue nepbs; 15-makkeH3us; 16-
onabuHus; 17-2annyuzenus; 18-npomokapuc; 19-aHomanoKapuc; 20-
bypeecus; 21-ayucenna; 22-eusakcus [5].

Poccuiickue yueHble B pa3BUTHE TEOPUH 3BOJIOLMH Ha HAIlleH IIaHEeTe
TIPEATIOKIIIH BBIACIUTE B HCTOPHU OHOJIOTHIECKOH U TE€0IOTHIECKOH IBONIOINI
HOBBII NIepHOA XU3HU — BeHackuit nmepuon, npeamecTtBytomuii KemOpuro, Tem
CaMBIM OTOJIBHHYB T'PaHHMILY TOSIBICHHS )KUBOTHBIX Ha 100 MIH. JIeT B mpomnuioe.
Haxomkm Obutn HaliieHBl TpPEeWMYIIECTBEHHO Ha Tepputopun Poccun
(ApxaHrenbckasi 0051acTh), OTCIOIa ¥ Ha3BaHUE: B YECThb JPEBHUX PACCENICHUM
CcllaBsiH-BeHe0B. HaiiieHHbIe )KMBOTHBIE COBCEM He MaleHbKHe - OT 1 CM U JI0
HEPBBIX JIECATKOB CM, Pa3UTEIBHO OTIMYAIONIHECS OT COBPEMEHHBIX KHUBOTHBIX.
B Bennckom mnepuose HailleHBl pagMalbHO-CUMMETPHUYHbIE M OWiiaTepaibHO-
CHMMETpUYHbIE (OPMBI, HE NPUMUTHBHBIE IIIOCKHE YEpBH, a ONM3KHE K
YWICHUCTOHOTHM, KOJBYATHIM YEPBSM M MPeIKaM XOPAOBBIX. DTO BCE TOBOPHUT O
TOM, YTO SBOJIOIHSA IIJTa OOJIee CIOKHBIM ITyTEM, YeM CUHTAIOCH J0 3TOTo [2].

OcoOblif mHTEpec BBI3BIBACT paboTa YUYEHBIX, HCCIENOBaTeNed U3
Asctpanmuu ¥ BenukoOpurtanun mox pykosojctBoM Maiikna Jlu. B kauectBe
00BEKTOB M3y4EHHsI HCCIIeOBATENN BBIOpAIH NPEeICTaBUTENCH YICHUCTOHOTHX
JKHBOTHBIX, KOTOPBIE BKIIFOUAIOT PaK0OOpa3HbIX, HACEKOMBIX, TayKOOOPa3HBIX U
MHOroHOXkeK. Ilo komudectBy BuIOB (okojo 80% or ofmiero uucia), u
pacIpoCTPaHEHHOCTH  WICHHCTOHOTHE SBIIOTCS CaMOi  IpoIBeTaromieit
Tpynnoi »UBBIX opraHu3MoB. I'pynna Maiikna JIu ucnonp3oBana cieaylomme
nmanHele: 395  (deHOTHMMYECKMX XapakTepuctuk W ganeeie  JIHK (62
KOIUPYIONMMX OENOK TeHa) HbIHE JKUBYIIMX WICHHCTOHOTHX M UX MCKOIaeMbIe
ocranku. B X0oA€ HUCCIENOBaHUA NPUMEHAJICA METOA MOJIEKYJISIPHBIX 4acoB, C
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MOMOIIBI0 KOTOPOTO MOXKHO BBIACHHTB, KOTJ]a HPOU3OIUIA OCHOBHBIE
(unoreHeTn4yeckue cOOBITHSA B Pa3BUTHH OpraHm3Ma. MeTox MOJEKYJISIpHBIX
YacOB OCHOBBIBAETCS HA THIIOTE3€E, COTIACHO KOTOPOH 3BOIIOIMOHHO 3HAUUMBbIE
3aMEHBl MOHOMEPOB B HYKJIEHHOBBIX KHCJIOTaX HIM aMHHOKHCIOT B OelKax
MPOUCXOAAT C TNPAaKTUYECKH IOCTOSHHOM ckopocThio. EcTh omHa mpobiema:
CKOPOCTh MYTaIlMii MOKET OBITH HEPaBHOMEPHOH W pa3iHdaeTcst U Pa3HBIX
BHUJIOB, H3-32 YE€r0 METO/I AT JIUIIb NPUOIN3UTEIBHBIE Pe3yIIbTaTHI [3].

PesynpraTel HMCCIEOBaHUS IOKa3ajdHM, 4YTO CKOPOCTh 3BOJIIOIAI
JKUBOTHBIX B KeMOpHIHCKOM mepuone Obra B 4-5,5 pa3 OblcTpee OOBIYHOM.
Hawubonee ctpemutensHo pasBuBaiuch Arthropoda - unenuctonorue (B 10 pa3s
ObicTpee OOBIYHOrO Tmporecca), Pancrustacea — mpeakd pakooOpasHBIX U
HacekoMbIX (B 10 pa3) u Mandibulata - jxBamoHocHsle (B 12 pa3), npu 3TOM
TeHeTHYeCKue M MOP(GONOTHIECKHE HM3MEHEHUS! OPTaHU3MOB MPOUCXOAMIH
abcomoTHO napawienbHo. OCHOBHBIE IIPOLIECCHI Pa3/IeNICHUsI U Pa3BUTHS KAl —
npounsonnu Beero 3a 40 MiuH. Jer (K1am - rpynmna OpraHH3MOB - ITOTOMKOB
€IMHCTBEHHOTO OOIIETro MPeIKa U BCEX MOTOMKOB 3TOTO MPEIIKa).

Ha Bompoc o croiap OBICTpOM pa3BUTHH, 3Ta TpyNIa YYEHBIX
YTBEpKIAeT, YTO HEBO3MOXHOCTH IOJOOHOTO 3BOJIOLHOHHOTO B3pPhIBa, 0€3
Kakoro ObI TO HU OBLIO «IIOATOTOBUTENHHOTO MEPHOIA» — JIHIN KaXyIIascs.
DOBOMIONHA IIJIA YMEPEHHO YCKOPEHHBIMH TEMIIAMH, U 3TO HE SBIAETCSA YeM-TO
YHUKAIbHBIM:  HANpaBIEHHBI  OTOOpP  MOXKET  IOBBINIATE  CKOPOCTH
SBOJIIOIMOHHBIX W3MEHEHUH Ja)ke B TCHETHYECKH 3aMKHYTBIX HOIYJISIUSX.
JleficTBUTENIPHO, M3BECTHO, 4YTO pa3BUTHE BCerja IPOHMCXOIUT CHaJaia
MOCTEIEHHO, @ OTOM IPOMCXOJHUT CKaYOK, MOJKHO CKa3aTh, EPEX0] Ha HOBBIH
ypoBeHb. K TOMy ke, CTUMYJIOM K YCKOPCHHIO Pa3BHUTHS JKUBBIX OPTaHU3MOB
MOCITYXXWJIM H3MEHEHUs] YCIOBHM OKpyKatomied cpeabl. IlosBneHne HOBBIX
nMaHAmA(TOB, MEHSIOMHUECs KINMAaTHIECKHE YCIOBHS — BCE 3TO PAaCKPBUIO
JIATEHTHBIE YBOIOIMOHHBIC BO3MOJKHOCTH XMBOTHBIX. bojee Toro, oprann3msl
Ha4YMHAJIA OCBaWBaTh HOBBIE IJIs ceOsl TEPPUTOPUH: B KauecTBa MpuMepa Maiki
JIu TpPHUBOIHUT 3acelieHuEe OCTPOBOB, IMEPEXOA JKUBOTHBIX B JPYTYIO CpEdy
oburanus. Takum o6pa3om, yueHble OOJbIIE HE CUMTAIOT «IuiaeMMy JlapBUHA)
Hepa3pemnMoil. XOTs YCKOpEHHE OHBOJIIOIMOHHBIX IIPOIECCOB M OBLIO He
COBCEM OOBIYHBIM SIBJICHHEM, OHO HE SIBJSIETCS HEOOBSCHUMBIM. JKHBOTHBIC
MPOCTO CTPEMIUTICH 3aIIOJTHUTE HOBBIE HUIIN, OTKPBIBAIOIIUECS JUIS MX KU3HU B
npupoze [4].

Kak m 0 BO3HMKHOBeHHMHM XH3HH Ha 3emie, Tak U o «KemOpuiickom
B3pbIBE», CYLIECTBYET €€ MHOXECTBO TMIOTE3 M MPEANOI0KEHUH, M0 KaKoi
K€ TpPUYMHE TPOM3ONUIO  PEe3KOe  YBENMYEHHE  OHONPOXYKTHBHOCTH,
AKTYaJIbHOCTb 3araJilku BbICOKaA. OJIHO JIMIIb MOXXHO INOAMETHUTH, UTO HaM B
OymyiieM TOJNBKO MPEICTOMT eI€ He pa3 CTOJNKHYThCS JIMIOM K JIMIY C
«auneMmoit Jlapsunay. Ilpoliner napy AecsATKOB JIET, @ BO3MOXKHO MEHBbIIE, U
MBI y3HaeM, Kak K€ IPOMCXOJWJIO Ha CaMOM Jeile — MOCIyXWia JH
HBOJIIOIIMOHHOMY TIPOTpecCcy Kakas-TO OJHa, JH00, YTO CKOpee BEpOSTHO, ITO
pe3yabTaT COBOKYITHOCTEH psifa IIPUINH.
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TEOPUSA MAHTUMHbIX NNIOMOB U UX BNMUSAHUE HA
POPMUPOBAHUE 3EMITU
10.10. KnHsepckum
HayuHbin pykoBogutens goueHT A.E. KoBelwwHnkoB
HauuoHanwbHbIl uccnedoeamensckuli ToMckuli mnonumexHu4eckul
yHueepcumem, 2. Tomck, Poccusi

3a  mociuenHWe — JECSATWIETHs — B3[UIAABI  HcclepoBaTened  Ha
¢opMupoBaHHE Hamiell IUIAHETHI NpeTepHeIr 3HAYUTEIBHYIO 3BOJIOLHIO.
Haunnass ¢ Tteopum jpeiida koHTHHeHTOB Berenepa [1], mnpemioxeHHOM
Hay4HOU obmecTBeHHOCTH B 1912 roay. B mocnenyroiue 1ecATHICTAAM OIHAM
3 HamOojee 3HAYMMBIX IIarOB B OJBOJIONUH B3IJIOB HA pPa3BUTHE W
CYIIECTBOBaHUS 3eMIIH KaK IUTAaHETHI SIBISAETCS, HECCOMHEHHO TEOPHs TUTIOMOB.

Iarom win ManTHitHbii oM (mo A.Hofmann, 1997 [2]), aTo y3Kkwid,
MOJHUMAIOIIHICSA B TBEPIOM COCTOSHHHM yJaCTOK MaHTHH JHAMETPOM IIOPSIIKa
100 kM 1 oOpa3yroumiics B rops4eM I'pDaHHYHOM CJIO€ C HU3KOW BS3KOCTBIO,
PACIIOJIOKEHHOM HEMOCPEACTBEHHO Hajl CEHCMHUUYECKUM paszienioMm 660 kM (nmu
OKOJIO IpaHHIbl Kopa-MaHTHs) Ha riryouHe 2900 kM. ITIrOMBI OTHOCHTENBHO
cTabuibHbl Bo BpeMeHH. COBpeMEHHbIE IUTIOMBI MMEIOT Bo3pact mo 100-150
MiH. jeT. [logHuMaromieecs BEIECTBO BBI3BIBACT IJIABJICHUE BbIIIENEKAILEH
MaHTHH W TI03TOMY CONPOBOXKAAETCS Ha MOBEPXHOCTH 3EMIIM aKTHBHBIM
BYJIKAaHM3MOM B TaK Ha3bIBA€MBIX TOPSIUX TOYKaX.

Teopuss IIIOMOB MEpBOHAYANEHO OBUIA TPENVIOKEHAa KaHAICKUM
reopusukom J[x. T. Yunconom B 1969 roay [3] npumenurensHo k 'aBaiickum
octpoBaM. [loJ0KeHUSI TEOpUM TOMOTIIH €€ aBTOPY OOBSICHHUTH YBEINYCHHE
Bo3pacTa rop I'aBaiickoro moaBoxHOro xpedra Mo Mepe yAajieHus OT TEKYILIEero
MecTonosoxeHus ropsiueit Touku. C 1971 rona Haj pasBUTHEM TEOPHH ILUIIOMOB
paboranu amepukaHckuii reopmsuk Y. k. Mopran [4] u apyrue yuénsie,
NpUMEHHBIINE e€ KO MHOTHUM JIPYTHX TOpsiauM ToukaM. Ilox ropsaei Toukoit B
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COBPEMEHHOH TeOJIOTHH NOHHMAaeTCs paloH IPOJOJDKUTEIEHOTO IIPOSBICHUS
BYJIKaHH3Ma, CBSI3aHHOTO C PACcIIaBaMU MaHTHHHOM MpUPOIBL.

O0pa3zoBaHue IJIIOMOB. bBONBIIMHCTBO U3YyYCHHBIX MaHTHIHBIX
aHOMauuii [5 HaTH UCTOYHUK U TOMECTHUTDH B CIIHCOK JINTEPATYPHI| HAUMHAIOTCS
B TIOTPAaHUYHOM CJIO€ MEXAYy MAaHTHEH M BHEMIHHM SIpOM, e Habmrogaercs
3HAUUTENFHOE yBENIMYCHHE Temreparypsl. Kak B m000d  paccioeHHOM
THIPOIMHAMHUYECKOH CHCTEME C SIPKO BHIPAXEHHBIM TEPMOKJIMHOM, Ha 3TON
TpaHUIe BO3HHMKAIOT HEPOBHOCTH, KOTOpHIE MOTYT IepepacTd B MaHTHHHBIN
IUIFOM pa3iuyHbIX pasmepoB. Ilo omHoWl w3 apyrux rumores [6, ccbuikal,
MaHTUHHBIH ~ IUTIOM  HauyMHaeT  (YHKIHOHMPOBAaTh, KOTAA  HECKOJIBKO
KOHTHHEHTAJBHBIX IUIUT COOMPAIOTCS B CYNEPKOHTHHEHT, NMPEMSTCTBYS BBIXOAY
BHYTPU 3€MHOTO Teria Hapyxy. OOpa3yroumicss BOCXOAAIIMNA KOHBEKTUBHBII
MOTOK B MAaHTHM TPHUIOJHUMAEeT IUIMTY B BHAE CBOJAA, M, Jalee,
CYIEPKOHTHHEHT pa3pyIaeTcs o chOpMUPOBABIIMMCS TPELIMHAM, A CaM ILTIOM
MOJKET CYIECTBOBATh [IOCIE 3TOTO JUTUTENbHOE BpeMst (110 MiLnapa jer) [6].

Crpoenne miwoMa. PaccMOTpuM CTpoeHHE IUIIOMa Ha IpUMepe IUIIoMa
Mennoycronckoro cyneppyikaHa Ha cesepo-3anage CLIA [7] (pyuss! xpatepa
3TOTO THTaHTCKOTO JPEBHETO ByJKaHa ObIIM OOHAPYKEHBI IO CIYTHUKOBBIM
cHuMKaM B 1960-e¢ rr.) B pesynpraTe uccieqoBaHM OKa3ajloCh, YTO TOX
KpaTepoM CyHepBYyJIKaHa [0 HAlIMX JHEH COXpaHseTcs TPOMAAHBIM ITy3bIpb
MarMel, MPUYEM TIIyOMHA 3TOTO Iy3bIPS TAaKOBa, YTO IO BEPTHKAIM B HEM
ymectuiuch 061 15 OcTaHKMHCKHX TenebameH. Temmeparypa paciuiaBa BHYTpH
npeseimraet 800 °C; 3Toro XBaTtaeT, 4YTOOBI TOJOTPEBAaTh TEPMAlIbHBIC
HCTOYHUKH, THATh U3-T10/1 3¢MJIU [Iapbl BOJIBL, CEPOBOAOPO U YIVICKUCIIOTY.

[ImoM, ofecredyHBaIOIMI «IIHTAHHE» IIA ByJIKaHA MeIoycToH,
MPEACTaBISET COOOH BEPTUKANBHBIA IOTOK TBEPAOW MaHTHHHON ITOPOIH,
packanéuubii mo 1600 °C. Bmke K TOBEpXHOCTH 3e€MIIM YacTh ILTIOMA
pacmaBisgeTcs B MarMy, 9TO MPHBOJHUT K 00Pa30BAHHIO TEH3epOB M IPSA3EBBIX
KOTNOB. B 00BeMe ImiroM mpencTaBiser coboit 660-KMIOMETpOBEIA CTONO C
OOKOBBIMH B3JIyTHSMH, PACIIUPSIONIMNCS KBEpXy B (hopMe BOpoHKH. /[Ba ero
BEPXHUX OTBETBJICHHUS HAXOAATCA HEMOCPEACTBEHHO 0] TeppuTopueit
MennoycToHCKOr0 HAMOHAIBHOTO MapKa, 06pasys MArMATHUECKYIO KaMepy
(rmy6uHO# 110 8 - 16 KM HIXKe TTOBEPXHOCTH 3eMJIN).

Ha MPOTSKEHUN MUJUTMOHOB et CeBepo-AMepHKaHCKas
KOHTHHEHTAJbHAs TUIMTa CABHIalaCh OTHOCHTENHHO IITIOMA, a OH Pa3 3a pa3oM
«IPOXWTAT» HOBBIE KaJbJEPHI, BBI3BbIBas ouepenHble n3BepkeHus. [locmeqnee
M3BEpIKEHHE CYIEPBYJIKAHA, COOTBETCTBYIOLIETO MEJIOYCTOHY IIPOM3OIILIO
okoio 640 Thicsy seT Hazaa. [lpuOnmM3uTeNnbHO Takas ke udpa OblIa
BbIUMCJIIEHA YYC€HBIMU KaK IMEPUONUYHOCTbL AaKTHUBU3ALIUU ﬁeﬂOyCTOHCKOFO
CyIepIuroMa.

CrnenoBaTenbHO, OXHJaThb HOBOT'O THTAHTCKOIO M3BEP)KEHMS JIaBbl
MOYKHO Kak B OJIMDKaMIIMe TOAbl U Ja)Ke€ MECSIBI, TaK U B OJMKaMIINe THICIYH
ner. Tlo »sroif mpuunie, MenoycTOHCKMH chsmiuii B HACTOSIIEE BpEMs
CyIepBYyJIKaH MPHUBJIEKAeT BHIMAaHHE MHOTOUYHNCICHHBIX HcciemoBareneil. Ecimm
U3BEPIKEHUE MPOM30H/ET, TO IOCIEACTBUS TOTO T'€0JOTHUECKOTO SBICHUS Ha
BCIO Hally IUTAHETY MOTYT OKa3aThCsl BECbMa T'yOUTEeIbHBIMH.
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Psin coBpeMeHHBIX UCCIIeOBATENCH CUUTACT, YTO U 1MOA APpPUKAHCKAM
KOHTHHEHTOM B IOKHOM €ro 4acTH HaxOJUTCS THUTAHTCKUI CYyMepIUIIoM C
IMaMETPOM Yy OCHOBaHHS B HECKOJBKO THICSY KHJIOMETPOB. BnusiHue 3TOrO
CYIepIUTIOMa TMpOSIBISIETCS B IOJbEME 3HAYUTENBHBIX TEPPUTOPHUIl BCEro
adpukanckoro konruHenrta [8, mo J[x.Putcem u X. Ban Xeiicr (J.Ritsema, H.
van Heijst].

Jlutepatypa

1. http:/iwiki.web.ru/wiki/%D0%9F%D0%BB%D1%8E%D0%BC

http://www.pereplet.ru/nauka/Soros/pdf/9601_066.pdf

3. http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BD%D1%8
2%D0%B8%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BF%
D0%BB%D1%8E%D0%BC

4. KoHTOpOBWMY B.A. Cencmoreonornyeckme KpuTtepum
HedTEerasaoHOCHOCTU 30Hbl KOHTaKTa Maneo30MCKMX W Me3030MCKMX
oTnoxeHun 3anagHon Crnbupu (Ha npumMepe Yy3ukcko-Ymkanckomn 3oHbI
HedpTerazoHakonnexuns)// Feonorusa n reocpusmka, 2007. — T. 48. — Ne 5.

n

C. 538-547.
5. KoewHukoB A.E. [lopoabl-konnekTopbl OOKPCKMX  kapOoHaTHO-
KPEMHUCTO-TIIMHUCTBIX OTNIOXEHUAX 3anagHo-Cubupckoi

reocuHeknuabl // N3Bectns TOMCKOro NOUTEXHUYECKOTO yHUBEpPCUTETA.
—2012. —T.321. —Ne 1. — C. 138-143.

BO3HUKHOBEHUE XXU3HU HA 3EMIJIE. NAHCINEPMUA.
M.U. Kpbinos, U.A. Kapanysos
HauyuoHanbHbIll uccnedoeamensckuli ToMckull nonumexHu4ecKkul
yHueepcumem, 2. Tomck, Poccusi

OgHuM M3 IVIaBHBIX ~ BONPOCOB  4YEJOBEYECTBAa  SIBIIAETCS
MPOMCXOXKICHUS JKU3HM Ha 3emie. CylIecTByeT MHOMECTBO THMIIOTE3
BO3HMKHOBEHUs >XHM3HU. OJHOM U3 HHUX SBJIAETCA THUIIOTE3a 3aHECEHUs Ha
3eMIII0 KHU3HU MOCPEICTBOM KocMuuecKux Tell. Emé Apucrorens BbICKa3bIBail
JIaHHYIO UJIet0, o3/aHee e 3ansncs I'. Puxtep.

[TancnepmMusi-3T0  TUNOTE3a, COIMJIACHO KOTOPOM B MHMpOBOM
MPOCTPAHCTBE PAcCEsHHBIE 3apOBIIIN KU3HN TIEPEHOCATCS C OJHOTO HEOECHOTO
Tela Ha APYTroe ¢ METEOPUTaMH MU C TIOMOIIBIO IABJICHUS CBETA.

Teopus nmaHciepMuM ONUpaeTcs Ha ABa YTBEPKICHHUS.

[lepBoe yTBep)kIeHUE 3aKIOYACTCA B TOM, YTO JKHU3Hb CYILECTBOBAJIA

BCET1a.

BTopoe yTBep)kAeHHE TEOPHM IIOBCEMECTHOCTb PACIpPOCTPAHEHUS

*u3HU BO Beesennoit. [5]

Bo3HukHOBeHMe THIIOTE3bI U €€ pa3BUTHE

[Ipenmnocbuikoit K pa3BUTHIO TMIOTE3bl craja kHura Y.JlapBuHa —
BCKOpe rocite Toro, kak Yapnes JlapBuH B snoxanbHOM Tpyze «IIponcxoxnenue
BUI0B» 3aJI0KUJI OCHOBBI 3BOJIFOIIMOHHOI'O YYC€HMA, OKa3aB, YTO OpPraHHU3MbI
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MOTYT pa3BHBATHCSl €CTECTBEHHBIM oOpa3om. IloHMMas, 4TO €ro KHUra M Tak
npou3Benér B HayuyHoM wmupe dddekt paszopsasiueiics O60MmObl, JlapBuH
npeanouén MpaKTUUECKH HE KacaTbCsl BOIPOCa O TOM, KakK, COOCTBEHHO,
3apoamnack JKM3Hb. HoO BenuMKuMM  aHIVIMACKUM  Y4YE€HBI  BCKOJBIXHYJI
HEIyTOYHbIA HHTEpeC K Teme.[3]

T'mnotesa [Tancnepmun GbUTa BEIIBHHYTa HEMEIKUM y4EHBIM ['epManoM
D6eprapaom Puxtepom B 1865 rony 1 mommepxkana I.  Tempmrombiem u C.
Appennycom. Taxxe 3Ty runoresy nojaepxusainu Y. Tommcon u I'enbmromnsi.

ToMCOH BbICKa3al CBOIO TOYKY 3pEHHUS Takyl 4To: BO BceneHnoil
JOJDKHO CYIIECTBOBAaTh MHOTO JPYTUX MHPOB, HECYLIUX JKH3Hb, KOTOPBIE BpEMS
OT BpPEMEHM pa3pyMIAlOTCsl NPU CTOJIKHOBEHHH C JAPYTUMU KOCMUYECKUMH
TeNaMH, a UX OOJIOMKH C >KUBBIMU PACTEHHUSAMH H >KHUBOTHBIMH PAcCEUBAIOTCS B
MpPOCTPAHCTBE.

OtkpeiTne pycckoro ¢msuka [1.H. JlebemeBa 0 IaBjIeHHHM CBETOBOTO
MOTOKa, OBUIO BOCHPHHATO HEKOTOPHIMM YYEHBIMH KaK JIOKa3aTeIbCTBO
CaMOCTOSITEIBHOIO IIEPEMELICHUS CHOp IO KOCMHMYECKOMY IIPOCTPAHCTBY.
OnHMM 13 TaKUX YYCHBIX ObLT AppeHHyc.

AppeHHyc Iojarai, 4To HepeHOCUNKAMH )KU3HH CIY)KaT He METCOPHTHI,
a CIOpHI, KOTOpble IIEPEMEIIAIOTCS B KOCMHYECKOM IIPOCTPAHCTBE MO
BO3JelcTBHEM cBeTa. Haxomsich B KOCMHYECKOM HPOCTPAHCTBE, CHOPA MOXKET
OCecTh Ha YaCTHUILy TBUIM; YBEIMYHMB TEM CAMBIM CBOIO MAacCy M IIPEOIOJICB
JaBJIEHHE CBETa, OHA MOXKET IONAcTh B OKPECTHOCTH Oimkaifmiel 3Be3ibl U
Oynmer 3axBaueHa OJHOM W3 IUIAHET 3TOW 3Be3/bl. 13 3TOro BBHICKa3bIBAHUS
CleflyeT YTO BCE JKHBBIC CO3JaHMA BO DBceneHHON HOMKHBI SBIATHCS
XUMHYECKUMHU POACTBEHHUKAMHU.

Herpyano npeacraButh, uro B XIX B. mpu dYpe3BbIYalfHO HHU3KOM
YpPOBHE 3HAaHUM O XMMHMYECKOW OpraHU3allMyd >XUBOW MaTEpUH, BCSIKUH, KTO
MOTIBITAJICS OBl TyMaTh O MPOMCX0KICHNH KI3HH, ObUT 0OpedeH Ha Heynady.

B monp3y mowcka XKM3HM Ha KOCMHYECKHX TeNaX BBICKAa3bIBATHM CBOE
MHeHue coBerckue yueHsle B.J. Bepnaackuii, JI.C. bepr u JI.A 3enxesud. OHH
Hpearoyiaraid  CyIIEeCTBOBAaHUE XXM3HM Ha 3eMiie HAaMHOTO paHblue, 4eM 3,5
MIIp. JIET Ha3aj.

[Tozxe mpodeccop I''B. BoiiTkeBuu BbICKa3ad MHEHHE, YTO
MEePEHOCUNKAMH JKW3HM SIBISIETCS HE KOCMHYECKHEe Tela, a HWMEHHO
MEX3Be3[JHasi TbLIb, ocefaBmiell Ha 3emie. Tak ke OH CUMTaN 4TO XKHU3HBb
Ha4yMHajIa 00pa30BBIBATECSA B KOCMOCE O] JEHCTBIEM HMEIOIIET0Cs H3ITyIEeHHS.
A 3akaHYMBAJICS Tpoliecc Ha 3eMile MoJ AeHCTBHEM HOHM3HUPYIOIIEH paaualii,
HUCTOYHUKOM KOTOpOH MOr OBITh Kak ypaH235, Tak W MHOTOYHCICHHBIE
pacnaBILIMECs HAa CETOAHAUIHUN J€Hb PaJIUOHYKIIHIBI.

Ecnu sxe mpouecc Hawancst yxe B Kocmoce, U mpomomkuics yxe B
3eMHBIX YCIIOBHAX, TO TOrJa XOpOoLIO COIIacyeTrcss OTHOCHUTEIBbHO KOpOTKI/lP'I
cpok Bo3HUkHOBeHUs JIHK 1 mepBbIX MPUMHUTUBHBIX OpraHU3MOB. BbITE MOXET
JaXxe BO3HUKHOBEHHE CJIOXHBIX IIOJMMEPHBIX MOJEKyN, BKIIOYas U
HYKJIEHHOBBIE ~ KHCIIOTBI, TIPOM30ILIO YK€ B IEPBHYHOM  COITHEUHOH
TymanHoCTH.[4]
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Crenpl BHE3EMHOH OpPraHMKHM B METEOpUTaX JENSTCS Ha YIIHCTHII
KOMIUIEKC M «OPTaHU30BAaHHBIE HJIEMEHTBD).

Yrauctserit KOMILIEKC- 3TO HACBIIIEHHBIE YTJIEBOAOPOIBI,
ApOMaTUYECKUE YIIIEBOJIOPOBI, KAPOOHOBBIE KUCTOTHI, a30TUCThIE COCANHEHHS.

«OpraHu3oBaHHBIE JJIEMEHTB»-3TO MHKpockomuyeckue (5-50 Mxm)
«OITHOKJICTOYHEIE)» 00pa30BaHMs, YaCTO MMEIOIIHE SIBHO BBIPa)KEHHBIC JBOWHEIC
CTCHKH, TOPBI, WIUIBI 1 T. 1.[1]

OTH cleqpl TakKe BCTPEYAIOTCS M B MEXK3BE3THOH IIBUIH.

APryMeHTHI B IOJIb3Y TEOPHH.

«JIrobas ceppE3Has HayyHas TeopHs HyKHaeTcd HE TOJIBKO B
ABTOPHUTETHBIX CTOPOHHUKAX, HO M B YOCAUTEIBHBIX JOKa3aTeNnbCTBax. »[4]

1.Bo Bpems MpOBOOMMBIX HCCIEIOBAHUM JPEBHHX IOpPOJ Ha
TeppuTopun 3amagHod I'peHnaHauy, B OpUpOAHOM KoMmiulekce IHcya,
JaTHpyeMbIX Bo3pacToM 3,8 mipa. jeT, Obulo OOHApyXKeHO HPHCYTCTBHE
OCTaTOYHBIX IPU3HAKOB pA3IHYHBIX OPraHUYECKHX COCJUHEHH. A 3TO
03HAYaeT, YTO BPeMsI BOZHUKHOBEHUS JKUBBIX 3apOJIBIIEH OPraHNIeCKOH )KU3HH
OTOJIBHTAETCsl YK€ 3a Ipexnesbl BpeMeH! B 4 mupa. jer. C yd4eTtoM Toro, 4to
3TOT MEPHOJA MOXKET COBIACTh M CAMHM BO3pPAcTOM IITaHETHI, TO KH3Hb Kak
(opma BIIOJIHE BEPOSTHO HMEET KOCMHYECKYIO TPUpoy.[4]

2.Meteopur Allan Hills 84001 mamum B Anrapktuze. B 1996 romy
NASA o6bsBuio, uro B Mereopute Allan Hills 84001, mpuOsiBiiem Ha Hamry
wianety ¢ Mapca, HaliJieHbl KpolleyHble oKkaMeHenble Oaktepun. [lozxke emé
HECKOJIBKO MCCIIEIOBATEIBCKHX TPYII OOBSIBISUIN, YTO UM yJaJOCh OTHICKATh B
OCKOJIKAX  JPYTMX  METEOPUTOB  CJIEObl  OPraHM3MOB  BHE3EMHOTIO
npoucxoxaeHus. Ho mosrydeHHbIe pe3ysbTaThl BCIKHH pa3 OKa3bIBAINCH BEChbMa
CIIOPHBIMH ¥ HE ObUIM TpPUHATH HAyYHBIM COOOIIECTBOM B KadecTBe
JIOKa3aTesIbCTBA TeOpHHU MaHcnepMun.[3]

3.DkcniepuMeHTsl, ipoBeaeHHble k. M. ['prHOEproM ¢ COTpyIHHKaMHU
Jleiinenckoro yHuBepcuTeTa B AcTpodmsmdeckoil tadopatopun Hunepmanmos
MOKa3ajM, YTO JaXe B YCIOBHSAX BaKyyMa M KOCMHYECKOTO XOJIOJA CIIOXKHBIE
OpraHNYEeCKUe COCTUHEHUs] MOTYT (OPMHUPOBATHCS M JlaKe COXpaHAThes. [Ipu
temneparype 10K B yclIOBHSIX MCKYCCTBEHHOTO BaKyyMmMa YJIbTpaduOIEeTOBOMY
00JIy4eHHIO MOBEPrajaach 3aMOPOXEHHas cMech U3 jerydux coeaunenui CO,
CH4, H20, 02, CO2, N2, NH3. Bruto o0HapyxeHO, 4T0 TIpH 00IydeHnd U 0e3
HEro IMPOMCXOIMIO OCAXKICHNWE Ha ITOBEPXHOCTAX MHHEPATbHBIX NBUIMHOK B
pa3mepe B jojeil MUKpOHa. [4]

4.Tak Xe pagNOAaCTPOHOMBI OTKPBUIM OPTraHUYECKHE MOJEKYIbl B
MEX3BE3JHOM IpocTpaHcTBe. OpraHudecKie MOJEKYNbl ObUIM OOHApYKEHBI B
TMTAaHTCKUX TI'a30BO-TIBIJIEBBIX o6na|<ax, KOTOPBIE HaAXOIATCA B TEX 06J'IaCTﬂX
KOCMHYECKOT0 ITPOCTPAHCTBA, I/Ie, KaK MOJaralT, (JOPMHUPYIOTCSI HOBBIC 3BE3/IbI
U IJIaHeTHbIe cucteMbl. Hanbomee pacnpocTpaHeH MOHOKCH YTiIepoaa.

5. U3BectHblii amepukanckuii actpodumsuxk @Dpen Xoitn Bmecte ¢
YangpoMm BukpamMacmHTXoM TpHIOUIM K 3aKIIOYEHHIO, YTO HE MeHee
80 MpOLEeHTOB YacTUII MEX3BE3IHOH IBUIM COCTOSAT W3 KIETOK OaKTepHil W
MOPCKHUX BOAOpociiel. X mpennonoxkeHne 0CHOBAaHO Ha N3y9E€HHH ONTHYECKHX
CBOWCTB YaCTHIl MEXK3BE3AHO# IbLIH. [2]
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http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%83%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
http://ru.wikipedia.org/w/index.php?title=%D0%90%D0%B7%D0%BE%D1%82%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F&action=edit&redlink=1

6. Tak >xe B ymaBmeMm Mereopure [ByHa B Tamzanum Obuta HaiineHa

okameHeBuIas (opMa, B TOYHOCTH IOBTOPSIONIAS OCTAHKM  JKMBBIX
OKaMEHEBIINX 3¢MHBIX OakTepuii. Bo3pact sToro mereopura — 4,5 Mumapaa
JeT.
Oror Mereopur Obul HccnenoBan P. Xysepom. XyBep Takke cooOmiaeT
ClIeyIoliee O CBOMX HCCIEIOBAHUIX: «caMOe HEBEpPOSTHOE, YTO MHOTHE M3
0OHapyXEHHBIX MHOH YKUBBIX OPTaHH3MOB UMEIOT OOJBIIOE BHEUIHEE CXOJCTBO
C TeMHU BHJIaMH, KOTOpBIE CymiecTByIoT Ha 3emie. Ho ecTb cpeau HUX M OYEeHb
CTpaHHbIE O0COOM, KOTOpHIE S HE MOTY KiacCHHUIUpOBaTh. S| TOKa3bIBaiI
00pasLpl APYTUM 3KCIEPTaM, U OHU B HEIOYMEHUM».[6]

3aka04eHue

1-i1 u 3-#1, 5-i paxt nmoaTBepkAaOT Npennoioxkenus B.W. Bepragckoro
u I'.B. BoiitkeBu4a. OctanbHble e (akThl TOBOPSAT UMEHHO O TOM, YTO KU3Hb
ObUIa mpHHECeHa Ha 3eMJII0 B METeopUTax WiM actepoupax. Iloatomy, naxe
3/leCh CYIIECTBYIOT pa3HOIJIACHS, OTHOCHTENIBHO KakuM H3 00pa3oB Obuia
3aHeCeHa KH3Hb.
Hanmume yriavucroro koMIiekca ¥ «OpraHM30BaHHBIX JIEMEHTOBY» HE ITO3BOJISIET
OJHO3HAYHO CKa3aTh O CYIIECTBOBAHHE >XM3HH BHE 3eMiIM, TaKk Kak IIPH
BO3JICHCTBUM paHalud M yIbTPAQHOIETOBOTO U3IYy4EHHS OHH MOTJIH
CHHTE3MpOBaThcsl abmoreHHo. Ho Tak ke ecnmu oOHapyKEHHBIE BEIIECTBA HE
SIBIAIOTCS TPOAYKTAMH XHU3HHU, TO OHU MOTYT OBITh MPOAYKTaMH HPEHKU3HUA —
MOJO0HOM TOH, Kakas cyliecTBOBaia Ha 3emue.
C npyroil CTOPOHBI «OPraHM30BAaHHBIC 3JEMEHTH» MMEIOT BBICOKYIO CTEIEHb
OpraHM3alluy, KOTOPYIO IPUHATO CBS3BIBATH C JKM3HBIO. TO €CTh BIOJHE
BO3MOYKHO 3aHECEHHE JKU3HM Ha 3eMIIIO C MOMOIIBI0 KOCMUYECKHX Tell. JaHHast
THIIOTE30H TaK M OCTAETCSI THIIOTE301 MMOTOMY 4TO y HEe eCTh KaK CTOPOHHHKU
TaK u MIPOTHUBHUKH.
W1 ¢ obenx cTopoH GappuKaj eCTb apryMEHTHI 3a W IPOTHB, YUCHBIE HE MOTYT
HNPUHTH K €JHHOMY PEIICHUIO, ¥ BBIIBUTAIOT HOBBIE THIIOTE3bI, THOO IBITAIOTCS
B CTapoil HAWTH HOBBIC HANPABJICHHS, HALIPUMED HaNpaBieHHas HaHcrepmus. [1]

Jlutepatypa

1. PyrreHn M. TlpoucxoxgeHne XU3HW (eCTecTBeHHbIM nyTém). — M,
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bakTepumn B meTeopute/[lata obpawerus: 07.11.2013, 18:20
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CUHEPTETUYECKUE ACNEKTbI FTEOJIOMMYECKOIO
PA3BUTUA SEMITU
Y.M. KynasHoBa, Y.B. EpeweBa
Hay4Hbln pykoBoauTenbs goueHT B.A. NoHomapés
FOpauHcKuli mexHonoau4eckuli uHcmumym (¢hunuait)
HayuoHanbHozo uccrnedosamesnbcko2o ToMcKo20
rmonumexHu4eckoz20 yHusepcumema, 2. Tomck, Poccus

PaccmarpuBaloTcs OCOOEHHOCTH T€OJIOTMYECKOTO Pa3sBUTHA 3eMIIH C
no3uuuil cuHepretukd. OTMedaeTcs, uTo 3emisl SBIAETCS HEIMHEHHOM
OTKPBITON CaMOOPraHMU3YIOLIEHC CHCTEMOM, B IPOLECCE Pa3BUTUS KOTOpPOU
c(OpPMUPOBAIUCH Pa3IWYHBIE MO cOCTaBy 000J04kH. B kucmopomHoit cdepe
JIOKaJbHO  BO3HHUKAIOT, (YHKIHOHHPYIOT M CO BPEMEHEM HCUe3aioT
0€3KUCIIOPOIHEIE CKOIUICHHS CYJIb(HUIOB, YIIEBOJOPOAOB U T. 1. JlaH aHanm3
NPUYMH IPOSBICHUS JUCKPETHBIX IPOIECCOB OPraHU3aIMH, HaKJIaJbIBAIOIINXCS
Ha CaMOOPTaHU3YIOUIYIOCS CHUCTEMy 3€MJIM M CBSI3aHHBIX C IPOSIBICHHEM
BHCIIHUX TIpaBUTALMOHHBIX cwil Tpuaael ComHne - 3emns - JlyHa.
XapakTepu3yroTcs TEeKTOHHYECKHE IIPOLECCHl B MOPAIKE YMEHBIICHUS HUX
SHEPreTHYEeCKOro IOTeHNMana. PekoMeHIyeTcss NpHMEHeHue Uil —Ielei
MPOTHO3a METOJIOB U MOAXOA0B OJHON M3 00NacTell CHHEPreTHKHU - TapaJurMbl
JUHAMH4YecKoro xaoca. CHHEpreTHKa - HOBOE MEXIHCHHIUIMHAPHOE HAayIHOE
HallpaBJICHWE 110 M3YYCHHIO OTKPHITBIX CHCTEM, OOMCHHBAIOIINXCS C
OKpY)Karollel cpefod BellecTBOM, JHeprued u wuHpopmanueil. K HuM B
3HAQUUTENFHOH Mepe OTHOCATCS IOYTH BCE TEOJIOTHMYECKHE CHCTEMBI.
OcHoBaTeb 3TOr0 HAYYHOT'O HarpaBieHus HeMenkuil Gpusuk ['. Xaken B 1986 .
KpaTKo c(OPMYyIHpOBaT CYyTh 3TOTO HOBOTO HAYYHOTO HampaBieHus: <1
paccMaTpHBa0 CHHEPreTHKY Kak (opyMm, Ha KOTOPBIH COOpanmnch ydeHbIe
Pa3HBIX CIEIHATbHOCTEH, YTOOBI TOTOBOPUTHCS, KAaK CIIPABUTHCS C OONBIITMMHI
cucremMaMu. C TO3HWIUI CHHEPTETUKH IUTaHeTa 3eMIlsl SBILIETCS HEeMMHEHHOMH
OTKPBITON JUHAMMYECKOH CaMOOpraHu3ymooLlelcsi CHCTeMOH, B KOTOpPOi
rio0abHbIe MPOLIECCH CAMOOPTaHN3alMK HEOOPAaTHMO Pa3BUBAIOTCS BOT YXKE B
TeueHne Oonee 4 wmupx ser Cremyer 3aMeTHTh, YTO CYry0oO JIOKalbHO B
KUCITIOpOHOH cdepe 3eMi BO3HUKAIOT, (YHKIMOHHPYIOT H CO BpPEMEHEM
nCcUe3ar0T OE3KUCIOPOHBIE CKOIUICHUS CYNb(OUA0B, HEPTEH, YrIIeBOJOPOIHBIX
ra3oB U T. A. YTo Kacaercst TopHBIX mopox, To oHu Ha 70...80 % mo oGbemy
cocTosT U3 Kucnopoxaa. JKuakoe w TBepaoe sapo 3eMIH Mo reo(M3MIecKuM
JAHHBIM TTIOCTPOEHO Ha 0a3e GEe3KHCIOPOAHBIX COSANHEHHH XKele3a, B KOTOPOM
pPacTBOPEHO OrPOMHOE KOJMYECTBO BOAOPO/A, YIIepoa, Cepbl M IPYrHX Ta3oB.
[To aHayoOruM C XKEJIE3HBIMH METEOPUTaMH BELIESCTBO siApa AOJDKHO COZEpPIKATh
3HAYUTCIBbHBIC KOJIMYECTBA HHUKECIIA. nOCKOHbe MJIOTHOCThL be Jaxe 1pu
JABJICHUAX OKOJ0 1 MiIH O6ap He mpeBbImacT 8 r/cM3, a MIOTHOCTH JKEIE3HOTO
snapa 6onee 9,2 r/cM3 [2], To TOTOOHOE «YTSHKEIEHHE» BO3MOXKHO MPOUCXOINT
3a CYeT HAKOIUICHUS B METAIUIMYECKOM XXHIKOM M TBEPIOM Spe METaJIOB,
crosmux B [lepuomndeckorr cucteme 3a be um mMmeBmux Oonpiuii, uem y be
YAETIbHBIN BeC.
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Takum 00pa3oM, MBI IPUXOAUM K JIOCTaTOYHO OYEBHAHOMY BBIBOAY:
HEeoOpaTUMBIH XapaKkTep pa3BUTHA IUIAHETHI 3eMIIsl, BKIIOYAIOIIUHA BECh CHEKTP
TEOJIOTHYECKUX TIPOIECCOB, OMpENENsieTcs €€ BHYTPEHHHM 3HEPreTUYeCKUM
MOTEHIIMAIOM, KOTJa HEIMHEHHOCTh MUCCHUMALMM SHEPTUM W3 Hedp (s1apa)
TUIAHeThl MOAYEepKHBaNach MHOTHMH HcciefoBateqsiMu. Ecim omupatscs Ha
aprymerranuto FO.H. ABcroka, To IpUYMHON TaKOH HENUHEHHOCTH TUCCUIALIUU
BHYTPEHHEH SHepruu 3eMiIM KaK pa3 U SABISIIOTCA BHEIIHHE IEepHUOAMYECKUE
Bo3zedcTBusA. IlocKonbKy MMEHHO 3TU JBa JHEPreTHMYECKUX MCTOYHUKA,
BHYTPCHHHH W BHEIUHMH, OOYCIaBIMBAIOT BECh CIIEKTP IIPOIECCOB
TEKTOHMYECKOTO XapakTepa, BKIIOYas IEepPEeMEIIeHHe JUTOC(HEPHbIX IUIUT,
TeppeiHOB, mpoleccs MeTaMophH3Ma, MarMaTu3Ma.

IIpuMeHHUTETBHO K CIOXKHBIM T'€OJIOTMYECKMM U IPYTMM HPHPOIHBIM
CHCTEMaM TJ1aBHOE JOCTOMHCTBO CHHEPTETHKHU 3aKIFOUAETCs B TOM, YTO y TAKUX
CHCTEM B KOPOTKOM BPEMEHHOM MHTEpBajle WJIH 3a BCE BpeMsa HX
CYLIECTBOBAaHMSA BO3HUKAIOT M MPOSBIIOTCS HOBBIC CBOWCTBA, IMOJCHCTEMBI
KOTOPBIX 9THMH CBOMCTBaMH He 00JIanany.

B psime paGoT 1o CHHEpreTHKe rOBOPUTCS O PAaBHOBECHOM COCTOSHUM
CHCTEM, B KOTOPBIX TPOSBISTIOTCA cuHepretmueckue 3¢ ¢extel. B cucremax,
HaXOMAAIUXCA B TEPMOANHAMUIECKOM PAaBHOBECHH, CHHEPreTHuecKue 3(h(eKTh
HPOSIBIISATHCS MOTYT.

Ecnm onepupoBaTh TpaANINOHHBIMU HPEACTABICHUSAMHI KHOCPHETHKU U
CHHEPTeTHKH, TO MBI B T'€OJOTHUECKMX CHUCTEMaxX HEBOJBHO BXOIUM B chepy
OIIpEJIC/ICHHBIX THOCEOJOrMUECKUX IPOTUBOPEUUil, CyTh KOTOPBIX 3aKII0UYaeTCs
B TIJIABHOM: TE€OJOIMYECKHE CHCTEMbl, KaK IPaBUJIO, 3TO JOJTOKUBYILUE
CHCTEMBI, B KOTOPBIX CTaJusl BHEIIHErO BO3JICHCTBUS MOXKET JJIUTHCS
MIJUIHOHEI JIET, ¥ JUISl HUX XapaKTepHa OTpHIaTeNbHast 0OpaTHas CBs3b. Toima
OCaJIOYHBIX TIOPOJ HWCIIBITHIBAET BO3JCHCTBHE BBICOKOW TEMIIEpaTyphl H
pactymero fgaBieHus. CTpemIeHHE CHCTEMBI COXPaHHTb  COCTOSHHE
TOMEOCTa3HCa, T. €. COXPAHUTh CTPYKTYPY, TEKCTYpPY U HepPEeMexKaeMOCThb TTOPO
B TOJILE OCAJOYHBIX IOPOJ, MNPENOTBPATUTH WX TOMOTCHU3AILMIO 33 CUeT
IUIaBJICHHS, OOyCIIaBIMBaeT B ATOW TOJIIE NpoIecchl Meramopdusma, Kornaa
npoueccsl  00pa3oBaHMsl HOBBIX ~ MHHEpaJbHBIX  acCOLMalMid  HAYT C
HOIJIOLIEHUEM TETJIOBON SHEpIUu.

IIpn anamm3e OYEHBb CIOKHBIX MHOTOKOMITIOHEHTHBIX T'€OJIOTHIECKHX
CHCTEM MBI HEM30E€KHO CTAIKHBAeMCS C OLEHKOH CTENeHNM WX HEIMHEHHOCTH
X0Tg OBI 0 HAOOPy YMPaBIAIOMNX HapameTpoB. IIpu 3ToM, Kak CIIpaBEeIIHBO
noquepknBaer Kirayc MailiHiep, mpu aHamm3e CHUCTEM MOA00HOTO pona
«CJIOKHOCTh O3HAYaeT He TOJIBKO HEMHEWHOCTh, HO W HaJIHMYHE OTPOMHOTO
qucia JJIEMEHTOB CO MHOTMMH CTemeHsMH cBoOoae»y M.K. Maiinmep
MO/TYEPKUBAET OYEHb BAXKHBIM JJI1 T€0JOroB BhIBOA O TOM, 4To «lloBeaenue
OTACJIBHBIX 3JIEMCHTOB B CJIOXKHBIX CUCTEMax C OI'POMHBIM YHCIIOM CTCIICHEH
CBOGO}IH HCJIb3d HU MNpE€ACKa3zaTb, HU MNPOCICAUTH BCIATH BO BPEMCHU. B
peanpHbIX TEOJIOTHYECKHX CHCTEMaX B YCIOBHSX IHUCCHIAIMH TEIUIOBON
SHeprud B OoJee XOJNOAHBIE OKPYXKAION[We IOPOABI pealn3yercss o
tepmuHOoornn K. Maitnnepa. JIVUCCUNATHBHAs ~ CaMOOpTaHU3alus,
MHOTOYHCIICHHBIE ITPUMEPHI IPUMEHHUTEIIFHO K T€0JIOTHYECKUM 00BbeKTaM ObLIH
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paccMOTpeHBI MHOU paHee. B kadecTBe mpuMepa T00ambHOM JUCCHITATUBHOW

CaMOOPTaHM3allUM PACCMOTPUM TIPOIECC COMPSIKEHHOTO OJHOBPEMEHHOTO
($hopMHUpOBaHUS TPUAIBI: TPAHUTOTHEICOBBIN CJI0¥ - 30Ha UCTOLICHHON MaHTHH -
30Ha (QIIONAN3MpOBaHHON MaHTHH (acTeHocdepa) [1], pucyHoOK.

Puc. Mooenv popmuposanua Konmunenmanvhoi aumocgepui: 1)
Zpanumozneiicosasn Kopa; 2) zpanumozueiicoevie Kynona; 3) ucmoujennan
manmus; 4) prroudusuposannan manmus (acmenocgepa); 5) nanpaenenue
80CX00AUUX ROMOKOB DIIOUOHDIX U 2PA-HUMUSUPYIOWUX KOMROHEHM08; 6)
HanpaeaeHue HUCXO00AUWUX neped Pponmom Kpucmanauzayuu QaiouoHsvIX u
ceepxcmexuo-mempuieckux KOMnoHeHmog

ITo mMepe nmazneHus SHEPreTUYECKOro NoTeHnuana 3eMiIl YCUINBaeTCs ee
nerasanus. Hambosniee MHTEHCHBHO 3TOT TPOIECC MPOTEKal B CaMoOi BepXHEH
YacTH JUTOCQEPHI, TAE AUCCHMAIMS TEIUIOBOH SHEpruM ObLTa MAaKCHMAIIBHOM,
YTO COMPOBOXKIAJIOCH BBIHOCOM M3 MAaHTHH (MIIOMAHBIX M HEKOT€PEHTHBIX II0
OTHOmEHWI0 K mnepumgo-turoBoii Mantu 81, K, Ka m orgactm Al. Tak
(hopMHUpOBANIKCE TPaHUTH3UpYIOIIKE (UIIOMIHBIE cuUcTeMBl. Ha ux ocHoBe
npoTeKaln mpouecc GOPMUPOBAHUS TPAHUTOTHEHCOBOTO CJIOS JIMTOC(EPHI, U, B
YaCTHOCTH, POCT I'PAaHUTOTHEHCOBBIX KYIOJOB. BbIHOC M3 MaHTHUM (IIOMIOB
TPAHUTU3UPYIONIMX KOMIIOHEHTOB MPHBOAMI K POCTY TEMIEPATyphbl CONUIyca
OCTaTOYHOH 0a3uT-rHnep0a3suTOBOM MATpUIBl ¥, Kak CIEICTBHE, K ee
KPHCTAIM3AIMY U OTCTYIUIEHHIO ()pOHTA KpUCTAJUTH3AMK Ha Tiryouny. [lepen
TakUM (POHTOM KPHCTALIM3AINN TPOHCXOJUIO «OTKaTHE» OCTATOUHBIX
(ITIONTHBIX ¥ HEKOTEPEHTHBIX KOMIIOHEHTOB, YTO MPUBOAMIO K ()OPMHPOBAHUIO
30HBI MOACTUIIAONIEH (ITFONAN3UPOBAHHOM MaHTHH — acTeHOChEpH! (PHCYHOK).
OTa cXemMa MHOTOKPaTHO IOJTBEPIK/ICHA IEOJOTHYECKUMU U Ieo(pU3MIecKuMn
JAHHBIMH: 4eM OoJiblllé MOIHOCTb TI'DAHUTOTHEHCOBOro cinos, TeM Oouiblie
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MOIIHOCTh MCTOIIEHHON MaHTUH W Ha OOJIbIIel TIyOuHe GUKCUPYETCsl BEpXHSIS
rpaHHLa TTOJCTHIAOIICH acTeHOCHEpBI.

1) Cample paHHME TNPOTOJOIUIAHETHBIE JOApXCUCKUE  CTaguu
(dopmupoBaHUS 3eMIM KaK KOCMHYECKOTO Teja, KOTAa IUIaHeTa Havana
00pa30BBIBATECA U3 Ta30IBUIEBOTO CrycTka Marepuu. Camble paHHHE CTaauH
(hopMUpOBaHHUS TBEPIBIX MOPOJ U MPOTOPACIUIABOB YK€ HUKAK HENb3s OTHECTH
K «Xaocy», 100 TOpHbIe OPOBI 00IANAI0T TEKCTYPOH, CTPYKTYPOH U 00pa3yloT
JOCTATOYHO KpYNHBIE MacChl. B 3HAauUMTeNnbHOI Mepe 3TO OTHOCHTCS W K
MarMaTH4ecKUM pacIlaBaM, CJIOKEHHBIM MPEHMYIIECTBEHHO CHJIMKATHBIMH
MOIMMEPaMH C BBICOKOH CTENEHBIO CAMOOPTaHU3AIMY TaKKX CHCTEM B enom. 1
COBCEM TEPMHH «Xa0C» HE MOXET ObITh OTHECEH K CTPaTH(GHIUPOBAHHBIM
ocaJkaM M BO3HHKIIMM Ha X OCHOBE OCaJOYHBIM MOPOJAaM, U B elle OoJblueit
Mepe K MeTaMOpOUUECKUM H MarMaTUIeCKHM ITOPOAAM.

2) TepMHH «Xaoc» B TEOJIOTHYECKHX CHCTEMaxX BIIOJIHE OOOCHOBAHHO
MOXKET OBITH OTHECEH K I'a30BBIM CMECSIM, 3TO B IEpBYIO ouepear arMocdepa,
BBIOPOCHI BYJIKaHOB, I'a30BbIE SKCIUIO3UH, TUIPOTEPMAITBHBIE CHCTEMBI U B CBOCH
OCHOBE (JTIOMTHBIC SHJIOT€HHBIE M DK30T€HHBIE CHCTEMBI

B reomormueckmx  Haykax ~ 3HAUMTENbHOE  MECTO  3aHHMaeT
MPOTHOCTHYECKass 001acTh, TJE Y4YCHbIE 3aHMMAIOTCA IIPOTHO30M SIBICHHI
OMDKHET0, CPEAHETO U JAIBHET0 Mopsaka. B eme Gombmieii Mepe 3T0 OTHOCHTCS
K KIMMaTOJIOTUH, IPOTHO3Y MOTOABI, 3€MJIETPSCEHHH U APYTUX SIBICHHH,
[IPOTHO3 Pa3MeEIIEHHs U IOMCKOB MECTOPOKACHHUH II0JIE3HBIX UCKOMIAEMBbIX U TaK
Janee. B aToM IuiaHe Uit MPOTHO3a palMOHAIBHO YIIYOJIEHHOE IPUMEHEHUE
METOJIOB M TIOAXOJOB OJHOH M3 o0JlacTell CHHEPreTMKH - I1apaJurMbl
JMHAMUYECKOTO Xaoca, UCXOAs M3 KOTOPOTro B MOCIETHEE BpEMs MIMPOKO
HNPUMEHSIOTCS TMOJXOABI U3 3TOH 00JIaCTH 3HAHMS, UTO ITO3BOJISIET B OTAEIBHBIX
CTyJasiX OI[EHUTh OTPAaHWYEHHMS B 00JIACTH JAHHOTO KOHKPETHOTO IIPOTHO3A.
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CPEOU3EMHOE MOPE U UICTOPUA EFO POPMUPOBAHUA
Hryen BaH By
Hay4yHbIn pykoBoguTenb cTapmin npenogasatenb A.ll. MuTtaesa
HauyuoHanwbHbIl uccnedoeamenbsckuli ToMckul nonumexHuU4YecKkul
yHusepcumem, 2. Tomck, Poccusi

CpenuseMHOE MOpe — 3TO 4acTb ATIAHTUYECKOIO OKEaHa, OHO
okpyxeHo cymeil. C ceBepa — 310 EBpoma, ¢ rora — Adgpuka u ¢ BOCTOKa -
Aszpsl.

CpennzeMHOE MOpe — 3TO OCTaTKU OONBIIOro ApEeBHEro okeaHa Tetwc,
CyllecTBoBaBIIero okono 30 MHJJIMOHOB JIeT Ha3ajA, KOTAa CTOJKHYIHCHh
EBpasuckas n Addprkanckas TeKTOHNYECKHE IDIMTHL. MacCHBEI IPOJOIKAIOT
HNOJABIATh APYT Jpyra U B HAcCTOSIIEE BPeMs , B pe3yibTaTe 4ero IMPOUCXOIAT
W3BEp)KSHUs ByJIKaHa , HalpHMep, ropsl JTHa, BesyBus u Ctpomboiy, yamie
Bceros MTanuu, a Takke y4aCcTWINCh 3eMieTpsceHus B ['penuu u Typuun.

Lens pabothl — pacckazats 00 uctopun Gopmuposanus Cpeau3eMHOTO
MOPS C APEBHOCTH [0 HAIINX JHEH.

Hcropus cpeauseMHOro Mmopst

Mopss u okeaHsl (OPMHPOBAIKCH MAIATEIBHOE BpeMs, IIOKa He
npuodpenn CoBpeMeHHBIH BHI. M3 ncropum pa3BUTHS MOPCKHX OacceifHOB
0co0BIi MHTEpec mpeacTaBisieT Bomorms CpeanzeMHoro mMopsi. Bokpyr nHero
BO3HHMK/IM IIepBble LMBWIN30BAaHHBIE TOCYJapcTBa, a MCTOPHS HapoJOB,
HacelsIBIIMX €ro mobepexbe, Xopomo u3BecTHa. Ho HaM mpuaercst HauaTh CBOE
OIHCaHKE 32 MHOTO MIJUTHOHOB JIET J0 MOSIBJICHUS 3/1€Ch IIEPBOTO YEIOBEKA.

B raybokoit apeeHoctH, moutm 200 MIH. JeT Has3alm, Ha MecTe
coBpeMeHHOro Cpean3eMHOT0 MOps CYIIECTBOBAJ IIUPOKUH U ITyOOKHH OKeaH
Teruc, Adpuka or EBpomsl B TO BpeMs OTCTOsJIa Ha HECKOJIBKO THICSY
KWJIOMETPOB. B oxeaHe HaXOoIWINCh KPYIHbIE U MEJKHE apXUIleJIard OCTPOBOB.
OTH BceM XOpPOIIO M3BECTHBIE 00NACTH, B HACTOSIIEE BPEMs PAcHONIOKESHHbIE B
IOxuoit EBpone, na bmmxuem u Cpennem Bocroxke — HWpan, Typnus,
CuHalickuii monyocTpoB, Poponckuii, Anynuiickuii, Tarpckuii MaccHBBI,
IOxnas Wcnanus, Kamabpus, Mesera, Kanapckue octpoBa, Kopcuka,
CapanHust, HaXOAWINCH JAJIeKO K 0Ty OT COBPEMEHHOTO X MECTOMOJIOKEHHS.

B me3030e mexnay Adpuxoit 1 CeBepHOil AMEPHKOH BO3HUK Pa3IOM.
O otgemun ot Adpuku Pomomo-Typeukuit maccuB m Hpan, m mo Hemy
BHeNpstack Oa3ambToBas MarMa, (POPMHPOBANIACH OKEaHHYecKas JMTocdepa U
MPOMCXOAMIO pa3ABMKEHUE 3eMHON Kopbl, WM crnpenur. Oxean Tertuc
pacronaraics B TPONMYECKO# 0071acTi 3eMiIM U IPOCTUPAJICS OT COBPEMEHHOTO
ATnaHTHYECKOTrO okeaHa 4epe3 MHAMHCKUI (OCIeAHUI COCTaBIIsT €ro YyacTh)
1o Tuxoro. MakcumaneHo# mmpotsl Tetuc goctur npumepHo 100— 120 miH.
JIeT Ha3aj, a 3aTeM HadaJioch €ro IOCIeIOoBaTeIbHOE COKpaleHne. MeaiaeHHO
Adpuxkanckas murocepHas mmTa commkanacs ¢ EBpoasnarckoit. Oxono 50 —
60 wiH. 5er Hazanm oT Adpuka oraemwiack WHmMS uW  Hayama CBOit
OecnipuMepHEBIi Ipeiid K ceBepy, MOKa He CTONKHynachk ¢ EBpasmeil. Pasmepst
okeaHa TeTHc mocTeneHHO cokpamanuch. Becero 20 MiH. eT Hasax Ha MecTe
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OOIIMPHOrO OKeaHa OCTaNUCh OKpanHHEIE Mopsi — Cpenmsemnoe, YepHoe n
Kacnniickoe, pa3Mepsl KOTOPBIX, OHAKO, HAMHOTO IIPEBBIIAIN COBPEMEHHBIE.
He menee macmTabHble COOBITHS MPOUCXOAMIH B TIOCTEAYIOLIEE BPEMsL.

B nauane 70-x romoB Hamero ctonetus B Cpeau3eMHOM MOpeE IOJX
CJI0OEM PBIXJIBIX OCAJKOB MOIIHOCTBIO B HECKONBKO COT METPOB OBUIH
OoOHapyXeHBl HBAallOPUTEl — pPa3HOOOpa3HbIe KaMEHHbIE COJH, THIICH U
aHruapuTel. OHE 00pa30BAUCH MyTEM YCHJIEHHOTO HCIApeHUs BOJIBI OKOJIO 6
MiH. JieT Hazaa. Ho meyxenn CpenuseMHOe MOpe MOTJIO BBEICOXHYTH? MMeHHO
Takas THIOTe3a OblIa BBICKA3aHa M IIOAJEP)KUBACTCS MHOTHMH T'€OJIOTaMH.
IIpennonaraercs, yto 6 MiH. JeT Ha3ax [ 'uOpanrapckuil MpoNuB 3aKpbUICS U
IpUMEpHO depe3 Thicsuy jJeT CpeanzeMHOe MOpe MPEeBPaTHIOCh B OTPOMHYIO
KOTJIOBUHY TIyOMHOW 2 — 3 KM C MEJIKHMH IEPECHIXAIOUIMMU COJECHBIMHU
o3epamu. JIHO MOpsI TOKpBIBAJIOCH CIOEM 3aTBEPMAEBIIETO JTOJOMHTOBOTO HIA,
TUICca U KAaMEHHOH COJIN.

T'eonorn ycranoBmmm, 4ro ['mOpantapckuii NPOJMB HEPHOIMYECKH
OTKpBIBAJICSI U BOJA Yepe3 Hero M3 ATIaHTHYECKOTO OKeaHa IoIajana Ha JHO
CpemnsemHoro Mops. Ilpum otkpeitmm ['mOpanrapa aTiaHTHYECKHE BOMBI
HU3BEPTrajiCh B BUJAE BOJOMNAana, KOTOPHIA Mo KpaiHed mepe B 15 — 20 pa3
MPEBBIIIAT pacxo] KpymHeinero Bogomnana Bukropus Ha p. 3ambe3u B Adpuke
(200 xm3/rox). 3akpeiTie U OTKpbITHE [HOpanTapa mpoucxoamiao He MeHee 11
pas3, U 3T0 00eCHedYnI0 HAKOIUICHHE TONIIM 3BAMOPUTOB MOIIHOCTHIO OKOJIO 2
KM.

B nepuonsl ocymenust Cpequ3eMHOr0 MOpsi Ha KPYTBIX CKJIOHAaxX €ro
TIIyOOKOH KOTJIOBHHBI CTEKaBIINE C CYIIM PEKU IPOPE3BIBAIIM NPOTSDKEHHBIE U
riry0okre KaHboHBL. OJMH W3 TaKMX KaHBOHOB OOHApyXeH M MPOCIEXEH Ha
paccTosiHUH 0K0JI0 250 KM OT COBpeMEHHOH AenbThl p. PoHA 1Mo MaTepukoBOMY
ckioHy. OH 3aroJIHEH O0YeHb MOJIOJBIMY, IUIMOLECHOBBIMU Ocaakamu. pyrum
HIPUMEPOM TaKOTO KaHBOHA SIBIISIETCS ITOJBOAHOE MpoAoDkeHue p. Huma B Buze
3aIOJTHEHHOTO OCaJIKaMi KaHBOHA, POCIIEKEHHOTO Ha paccTosHIK 1200 KM OT
JeTBTHI.

Bo Bpems motepu cBsizu Cpean3eMHOT0 MOpsi ¢ OTKPBITBIM OKEaHOM Ha
ero MecTe pacroiyiarajcs CBOEOOpa3HBIH CHIBHO ONPECHEHHBIH OacceliH,
ocTaTKaMH KOTOPOTo B HacTosimiee Bpems sBisitorcsi UepHoe u Kacnmiickoe
MOps, JTOT TIPECHOBOJHBIA, a BpEeMEHaMH W 3aCOJIOHEHHBIH OacceitH
npoctupaics ot LlentpansHoii EBpornsl 10 Ypana u Apanbckoro Mops U Ha3BaH
ITaparerucom.

Takum 00pa3oM, MBI y3HAIIM O TPOIECCE IIUTEIBHOTO (HOPMHPOBAHUS
Cpennzemuoro mopsi. OHO SBISIETCS OCTaTKaMH OOJIBIIIOTO JPEBHEr0 OKeaHa
Teruc, oxono 30 MHJUTMOHOB JIET Ha3aj, KOTJa CTOJKMHYIUCH EBpasuckas u
AddpukaHckas TEKTOHHYECKHE IUTHTHL [lnomans Cpeam3eMHOro Mops
U3MEHSeTCAd BO BpPEMEHHU Ipu ABWKeHHM cyml. [lo moemy B Oyayuiee Bpems
miomans Cpean3eMHOro Mopst OydeT yMEHbLIAThCs H3-3a  JajlbHEWIero
CONMKEHUS TITHT.
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1. CpegmsemMHoe MOpe[ONeKTPOHHbIN  pecypc]. Pexum  poctyna:
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NMPUYNHA OBUXEHUA NMUTOCPEPHbLIX NIUT
U.A. CTproKOBCKMMI
HayuHbin pykoBoguTens goueHT A.E. KoBeluHMKoB
HauuoHanwbHbIl uccnedoeamensckuli ToMckuli mnonumexHu4eckul
yHusepcumem, 2. Tomck, Poccusi

B 1915 r. Ansdpen Berenep npemmoxui runotesy GOpMHUpOBaHUS B
Hamledl IUTaHeThl, NMPOM3BEAs PEKOHCTPYKIHMIO OOJNMKA IUIAHETHI, 33 MEepHO[,
npubm3uTenbHo B 250 MuiutHoHOB JieT. CoryacHo ero rumotese, 6osiee 230
MUJUIMOHOB JIET Ha3a[, CyLIeCTBOBAaBUINI eIUHbIM MaTepuk [lanres, Bcaencreue
HEYCTaHOBIEHHOW TIPHYMHBI, CTal pPa3JelaThCs, IIOCTENICHHO 00pa30BaB
U3BECTHBIE HaM KOHTHHEHTHL. CBOIO THIIOTE3y OH OCHOBBIBAT HA CPABHEHUH
KOHTHHEHTOB C IuIaBatoIuMu aiicoepramu. CyTb 3TOTO CpaBHEHHUS B TOM, UTO
IpU  PEKOHCTPYKUMH Martepuka Ilanres (puc.l), CKIagku WM Apyrue
CTPYKTYpHbIE  DJIEMEHTHI, BO3HHUKIIME JIO  pa3leleHHus KOHTHHEHTa,
MPOJOIDKAIOTCS HA COCETHUX (parMeHTax, ObIBIIMX HEKOT/Ia €ANHBIM IIEJIBIM.

Ilo onxHOW M3 OCHOBHBIX BEpCHHl  TNEpBBIE  NPEICTABHTEIH
PacTUTETBHOCTH, M3BECTKOBBIE, CHHE-3€JI€HbIe BOJOPOCITH, MHKPOOPTaHU3MEI,
IMaHOOAKTepUH B MPOIECCE JOITOro MEepHoja CBOCH >KH3HEASSITENPHOCTH, B
pe3ynbrate (OTOCHHTE3a, BBIACISUIN MOOOYHBIN MPOOYKT - Kuciaopoa. OkoJo
2,5 Mmmmapaa JIeT Ha3al KOHIEHTpPAlWs KHCIOpoAa B aTMoc(epe pes3Ko
Bo3pocna. J[o 3TOro BpeMEeHH Bech BbIpabaThIBAGMBII MHKPOOpPraHW3MaMH
KUCJIOPOJ] MOJHOCTBIO PAacXOJ0BajICs HA OKHMCIICHHE JKelle3a U PaCTBOPEHHOTO
KpeMHe3eMa, B H30BITKE COJEpP)KABIIErOCS B BEPXHHMX CJIOSX TOTJIAILIHETO
okeana. Kucnopon B cBOOOIHONH (opme CylmIecTBOBalT TOJBKO B JIOKATBHBIX
«KHCHOPOIHBIX oazucax»[1]. OKHCIMBIINCH, KeJIe30 M KBapIl OIyCKaJHCh Ha
IHO, (GOpMHpPYS 3aleXH JKENe3HBIX pyd. A Korja OCHOBHas Macca
pPacTBOPEHHOTO JKelle3a W KpeMHe3eMa ocella Ha MOpPCKOe JHO B BHJE
JUKECIIHIIMTOB, TOT/la M IPOU3OMIEN KHCIOPOTHBIH BCIUIECK M KeMOpHicKas
Ouonornueckas pepostona. C 3TOro MOMEHTa MOSBIAIOTCS pa3sHOOOpa3HbIe
)KUBOTHBIE OPraHU3MBlL, A8 (QYHKIMOHUPOBAHUS KOTOPHIX HEOOXOIUM
pacTBOpeHHbIH B aTMoc(epe U B BOJie KMCIOPOA. B MpHIOBEpXHOCTHOH TIICHKE
BOJIbI YCJIOBUSA XKU3HU CTaJIU 6HaFOHpI/IﬂTHbI JJIA CYyIIECTBOBAaHUA 300IIAaHKTOHA,
U, KaK CJIEACTBHE, c(hOpMUpPOBANIACh MHUIIEBas IMPAaMUA, OCHOBOH KOTOPO U B
HACTOSIIEe BPeMS SIBISIOTCS 3TH MaJeHbKHE TPYKEHUKH MOPSI.
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Puc.1. EOuHbIili mamepuK lMaHzes. Puc.2 Bo3zspam nopood Ha OHe
OKeaHa yeenu4yueaemcs no mepe
ydaneHus om cpeduHHO-
OKeaHuYecKux xpebmos (ommeyeHbol
KpacHbim) (U306pascerue Elliot Lim/
CIRES/ NOAA/ Natl Geophys Data
Cent)

BBuay Ttoro, 4ro momoOHas PEKOHCTPYKIHMS OCHOBBIBATACH Ha SICHO
OUYEPUCHHBIX KOHTYpPaX MAaTEpPHKOBBIX IJBIO, OHAa HE JaBajla BO3MOXKHOCTH
TIPOM3BOJIBHO COBMEIIATh YYACTKH 3€MHOI KOPBI, YTO SIBISETCS YPE3BHIYANHO
BOKHBIM KpUTEpHEM INpH OLEHKE TEOPHU IIepPEeMEIleHHH MaTepukoB. [lo
MHeHHIO Berenepa, mpu nepemelneHHH, IeperHuil Kpail npeidyromero
MaTepHKa 00s3aTeNbHO JIOJDKEH CMHUHATBCS, B CKIIA[KH, 00pa3ys TOpHbIE LMy,
BCJIEJICTBHE TOTO, YTO JTHO OKEaHa OKa3bIBAET COINPOTHBICHHE JIBHIKYIIEMYCS
MaTepuky. Takum oOpa3oM, oOpa3oBanuch ropHble nenu Kopamibepbl-AHAB Ha
3anmagHoM nobepexne CeBepHoil u FOxHOM Amepuk. OmHako, U3-3a 3TOH XKe
CaMOM CHIIBI, MO33AN JIBIDKYIIETOCSI MaTepHKa, OCTAIOTCS IEMOYKH OCTPOBOB,
OTOPBABINHECS] OT OCHOBHOTO MAacCHBa MAaTepPHKOBOHW TibIOBL. VIMEHHO Tak
obpaszoBasice bonbume n Masble AHTHIBCKHE OCTPOBa, OTOPBABIIMCH OT
Hentpansaoit  Amepuku. [lpm »sTomM Obula TOIMEYEHa ONpeleeHHas
3aKOHOMEPHOCTh: MAaTEPUKOBBIE TIIBIOBI MEPEMEIAIOTCS B KBATOPHAIBHOM M
3amaJHOM HalpaBJIeHHN.

B 1930-x r. Hupepnanackuii reomesuct Pemmkc Benumnr Meiinec,
paboTaBmuii B IHIOHE3MH BMeCTe ¢ aMepHKaHCKUMU Teostoramu ["appu 'eccom
u Mopucom HOuHroM, mpuien K BBIBOAY, YTO HaJ TITyOOKMMH OKEaHCKHMH
BIIQJIMHAMH TpaBHTAIlMOHHOE moyie 3emmu cnabeer. [lo ero MHeHHIO, 3TO
CBSI3aHO C MPOrMOOM y4acTKa KOpPbI, HMEIOLIEr0 Malyl0 IUNIOTHOCTh, B MAaHTHIO
MOJ JeHCTBMEM HMCXOAANIMX KOHBEKLMOHHBIX TeueHMH. OToil uaeeit oH
nogenunca ¢ 'eccoM. B mombITke MOHATH MCTOKM MarHUTHOTO MOJsA 3eMITH,
ObUI0 OOHAPYKEHO M3MEHEHHE PACIOJIOKEHHS MarHUTHBIX ITOJIIOCOB B Pa3HbIE
MOMEHTBI ~ TEOJIOTHYECKOH HCTOpuH. lecca MOHSI, YTO  MapUIpyTHI
TIPEATIONaraeMoro ONyXTaHUS IIOJIOCOB MOXKHO OOBSCHUTH JABIDKCHHEM

31



MarepukoB. [locie dero, OBUIO BBIIBHHYTO IPEAIONIOKEHHE O TOM, 4YTO
BOCXO/SIII[I€ MAHTUIHBIE TOTOKH MOTYT Pa3phlBaTh MOPCKOE THO M T€M CaMbIM
pacTajkuBaTh B CTOPOHBI KOHTHHEHTBHL. DTOT mpouecc, KOTopbii Pobept dui
Ha3BaJl CIOPEIMHIrOM MOpCKoro nHa (oT aHri. spreading - pacmpocTtpaHeHwe,
pacxokIeHue, pacTekaHue, M T.N.), MPEKpPacHO OOBSICHAN U CTapble
TeOJIOTHYECKIEe HaOMIOJeHUsl, W HOBhIe Teodmsmyeckue. B wonme 1950-x
yIaJoCh OOHApYXHWTh MAarHUTHBIE MOJOCHL OTYUTHIBasiCE 00 OTKPHITHH,
okeanorpadsl Ponansn Mboiicon u Apryp Padd npusnammce, 9to He MOTyT
00bsicHUTE 3TOT (eHomMeH. Ho BaitHy m MboThio3y, a Tarke KaHAaICKOMY
reopusuky Jloypency Mopau, He3aBUCHMO OpYr OT JApyra, YIaaoch
copMyIHpOBaTh MBICIIb, KOTOPasl 3aK/II0Yanach B HJee CIPEAUHra MOPCKOTO
JHA: TOpOJbI, 00pa30BaBIINECS B CPEIUHHO-OKEAHHIECKHX XpeOTax, MEHSIOT
HOJISIPHOCTh BMECTE C MATHUTHBIM T10JIEM 3EMIIH.

B 1929 romy auHmmmiickuM uccrenoBaTeneM  XOIMCOM — ObDla
npemioxkena rumnore3a IlonkopkoBbix TeueHuil. CorjacHo eH, NPUUYUHON
HNOMHATHSL M OIyCKaHWs, a TaKKe NMPUYNHOW TOPU30HTAIBHBEIX ITEepPeMEIleHUI
3eMHOH KOpBI, CIIy)KaT 4pe3BBIYaiiHO MeIeHHbIe (He cBbime 1—10 cM B rox)
MOAKOPKOBBIE KOHBEKIIMOHHBIE TEUCHHS, TIOPOXKICHHbIE Pa3INIHeM TeMIIepaTyp
Ha OJMHAKOBBIX YPOBHAX OT IIOBEPXHOCTM 3eMHOro mapa. HaumGombimee
paznudre JOJDKHO HAOIIIOAAThCs MO KOPOH KOHTHHEHTOB M OKEaHOB B CBSA3U C
TE€M, 4YTO KOpa KOHTHHEHTOB (TPaHHUTHBIA ee ClIoi) 3Ha4YuTeNbHO Ooraue
HUCTOYHUKAMH TeIUla — PaJHOaKTHBHBIMH O3JEMEHTaMH IO CPaBHEHHIO C
JIMIIEHHOW TaKOTO CJIosl KOopoil moj okeaHamu. K ToMy ke KOopa KOHTHHEHTOB
obyaaeT OoJee HU3KOH TEIIONPOBOIHOCTHIO MO CPABHEHHIO C KOPOIH OKEaHOB.
B Mecrax HanbounbIero pazorpeBa 00pa3yroTCst BOCXOJISIIIE TEUEHHsI, KOTOPBIE
B TIOZIOMIBE KOPHI Pa3BETBIAIOTCA M JAIOT HAYaJ0 HHUCXONAIINM BeTBAM. B
obmiem, oOpasyercsi cucTeMa 3aMKHYTBIX KPYroB (KOHBEKIIMOHHBIX KPYTOB).
Han mectamu pacxosxieHNsI BOCXOAAMNX TEUCHUH BO3HUKAIOT MOMHSTHS, HAJ
MECTAMH CXOXJCHUSI HHUCXOJMIINX TEUYCHHH -— TMpPOTHOBl, B YAaCTHOCTH
TeOCHHKIINHAIM, KOTOpPBbIE MPEACTABISIOT CO00i MOrpY)KAIOIIHECcs 30HBI
BCAaChIBaHUS KOpPBL. Takoe BCachlBAHME BEAET K CXKATHIO BBIMTOJHSIOMINX
TCOCHHKJIMHAND OTJIOKEHHI M K ()OPMUPOBAHHIO CKIANOK (IIAPhSIK), KOTOpHIC
COTJIACHO JIaHHOM THUIIOTe3e SBILIFOTCS CKOpee MOAJBUIAMH, YeM HaJBUTaMU.
Han ygactkamu pacxoskIeHHs] BOCXOISIINX TEUCHUH HaOIIogaeTcs He CXKaTHe,
a, Ha00OpOT, PacTSHKEHHE, CONMPOBOXKAAEMOE Pa3phIBAMH, U PACTACKHBAHHEM
MAaTepHKOBBIX MACCHBOB, Pa3/Ie/ICHHBIX TTIyOMHHBIMH PAa3JIOMaMH Ha OT/JEIbHBIE
TJTBIOBI.

KoHBeknus B MaHTHU SIBISICTCS aHAJIOTOM TeX JBIDKCHHUH, KOTOpHIE C
ropaszio 6obIell CKOPOCTHIO MPOMCXOIAT B MOABMKHBIX 0007T0UKaX 3eMIIH —
atMocepe u ruapochepe. 31eCh KOHBEKIIMOHHBIM TOTOKAM OTBOIHUTCS
BaXHEIIass ponp B MEpeHoce Tella M TIPOMagHbIX Macc BemiecTBa. Ilo
OTHOIICHUIO K MCJICHHO Ilel\/'lCTBy}OU.[I/IM CHJIaM BCIICCTBO MAaHTHH Bemin BEACT
ce0s Kak Bs3Kast JKUJIKOCTh. CKOPOCTH NMEpeMEIeHUs IPH OONBIION BS3KOCTH
CTaHOBHUTCS HE3HAYUTEIHHOH, TTOPSIKA OJJHOTO MIJIM HECKONBKUX cM B Tox. Ilpu
Takoil Majoil CKOPOCTH IIPOIECCHI TEINIOOOMEHa, BHIMMO, COIPOBOXKHAIOTCS
mpoleccaMi XUMHYIEeCKOH Mu(epeHnuanyy BelecTsa MaHTUU. M3 aHammsa
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KOHBEKIIMOHHBIX ITOTOKOB BEHITEKAaeT CIEACTBHE, KOTOPOE ITOIYYWIIO IPSIMOE
HOJATBEP)KACHUE: MOABEM BEIIECTBA B 00JACTAX 0ojiee BBICOKOI'O TEIIOBOTO
NOTOKa M MPOJABIMBAHME BHHM3 B Oojiee XOJONHBIX oOnacTsax. IIpumepamu
HEPBBIX SBIAIOTCS CPEIMHHO-OKCAHCKHE XpeOThl, NpPUMEpaMH BTOPBIX —
r1yOOKOBOJHBIE OKeaHCKHe jkenoba. Takum 00pa3oM, MOATBEPKIACTCS
BeyIIasi POJIb BEPTHKANBHBIX W TOPH3OHTAIBHBIX IBIDKCHUH 3€MHOH KOPHI U
OOBSICHACTCS OJHOBPEMEHHOCTh O0pa3oBaHMSI B KOpe 30H CXaTHA W
pacTsDKEeHUs, HO OHA He JINIIEHA HesICHBIX U CIIOPHBIX BOIPOCOB (puc.3).
¥

CTfERMHT OKESHWYECKDE JHO CyGayELma
———— LY 4 [E—— o
T=1000"C

SR | T=2000"C
il i
| |
| |

— i g

Puc 3
MNaENEHKE BERWECTES ECNECTEME BI0 NEPEX0A B OBNACTH EBICOKHY TRMNEDATYD
E 008 MAHTMAHOA KOHEEKLUWK

OTU TPENOI0KEHUS HOCHIM OMHUCATENbHBIM XapaKTep U MOSTOMY HE
AMEIH [0Ka3aTeNbHOHW CHibl. OCHOBHBIM OTIMYHEM HOBOM TIJIOOAIbHOM
TEKTOHUKH OT BCEX MPEMIECTBYIONINX TUIIOTE3 SABISETCS TO, YTO OHA 0000maeT
HE TONBKO M JaK€ HE CTOJBKO TE€OJIOTHYECKYIO, CKOJIBKO TeO(pU3NIECKYIO
nHpopMarmio. braromaps 3TOMy, OCHOBHBIE BBIBOABI TEKTOHHWKH IUTUT
MOJIAIOTCA pacdyeTraM, IS HHX MOTYT OBITh TOCTPOEHBI MaTeMaTH4ecKue
MoOJeNH. YCrmexu reo(U3UKH MPEBPATUIA THIIOTE3bl B TECOPHIO, CHOCOOHYIO
OTEePUPOBATh KOJHMYSCTBEHHBIMU JAHHBIMHU, MPEACKa3bIBaTh (PAKTHI, KOTOPHIC
MOYKHO TMPOBEPUTH HU3NUCCKUMU HAOTIOACHUSIMU

IutepaTtypa

1. HomokoHoBa, ManvHa eoprueBHa ®usuka 3emnu : yuebHoe nocobue / . I
HomokoHoBa; Tomckuin nonuTexHudeckuin yHmusepcutet (TTM1Y). — Tomck:
M3p-eo  TMY, 2007. —109 «c..: wun. —Y4yebHukm Tomckoro
NOSNIMTEXHNYECKOrO YHMBEPCUTETA.
http://kometa-vozmezdie.ru/311-gipoteza-alfreda-vegenera.htmi
http://compulenta.computerra.ru/chelovek/history/10008872/
http://lwww.cnshb.ru/AKDIiL/0042/base/RG/005980.shtm

M3o6paxeHme Elliot Lim/ NOAA/ Natl Geophys. Data Cent
http://lwww.pppa.ru/additional/04geo/15/ge01516.php
http://ru.wikipedia.org/wiki

Nookwdn
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NMPUYNHBI N NOCIIEACTBUA CMELLUEHUA MOJIIOCA
XONnogA
CB. A. TuxoHoBa u Cax. A. TuxoHoBa
Hay4yHbin pykoBogmTenb goueHT T.A. Mangykosa
HauyuoHanwbHbIl uccnedoeamensckuli ToMckul nonumexHuU4YecKul
yHusepcumem, 2. Tomck, Poccusi

3HaueHHE MaJeOMarHUTHBIX HCCIENOBAHMH NPH W3YYEHWH KIMMaToB
HPOIIJIOTO0 COCTOUT B TOM, YTO OHH OOECHEUMBAIOT HE3aBHCHUMOE OIpe/IeNICHUE
MIUPOTHl U MEPUANOHATBHOTO HampaBieHus. IlaneoMarHuTHBIE MCCIEIOBAHHSA
3aKJIIOYAOTCS B YCTAHOBIEGHMM HAMpABICHUM HAMAarHUUEHHOCTH, Kak
CKJIOHEHHsI, TaK M HAKIOHEHHSI, H3MEPsIeMbIX Ha 00pa3iax ropusix nopox [3].

Merto mMameoKIMMATONOTHH 3aKIIOYaeTCs B BBISIBICHUH HEKOTOPBIX
NPU3HAKOB HEKHX MaJCOKIMMATOJIOTMIECKUX HHIUKATOPOB, KOTOPHIE MOTJIH OBl
JaTh TPEACTaBICHHE 00 ONpENeNeHHBIX KIUMAaTOJIOTHYECKHX —YCIOBHSX.
Co31aroT MOJIeNb KIMMaTHYeCKUX 30H MPOLUIOTro, B KOTOPBIA 3TH MHIUKATOPEI
HOMEIIAIOTCS B COOTBETCTBYIOIIHE MTATEOKINMATONIOIHUECKUE 30HBL

CymecTByeT MHOXECTBO CIIOCOOOB IO HCCICAOBAaHUIO KINMAaTOB
OpOLIIOT0, B HAMEW CTaTh€ MBI BBLAGIUM  METOA,  CBSI3BIBAIOLIMIA
MajJeoMarHeTH3M C TaleOKIMMaToNoTHeH. DTOT METOA pPacCMOTpeN B CBOEH
HayuHo# crathe C.K. PankopH.

Mexny naneoMarHeTH3MOM M NaJeOKIMMaTaMH CYLIeCTBYET CBS3b,
KOTOpasi CTaHOBHUTCS SICHOHM, €CIM CYMTaTh, YTO CpEIHEe I'€OMETPHUYECKOe
MarHUTHOE II0JI€ BCErJa SB/SUIOCH JUIIONIEM, HANpaBI€HHOTO BJOJb OCU
BpameHus: 3emy. HakOH ocM reoMarHHUTHOTO IOJII B HAcTOsIIee BpeMs
OTHOCHUTENBHO Treorpaduueckoil ocH paBeH mnpumepHo 11°,  onHako
TEOMAarHUTHOE I10JIe HE OCTAaBAJIOCh BCET/a MOCTOSHHBIM 110 HAMPABICHHIO; OHO
MOCTETeHHO n3MeHsIochk. Ha pucynke 1 n300pakeHbI CKIIOHEHHS U HAKJIOHEHHS
nonst Jlonmona HaumHas ¢ XVI B. DTO mpuMep BEKOBBIX KOJIeOaHUI
TeOMarHWTHOro moms. HampapjieHue T'€OMarHUTHOTO NOJST M OCTATOYHOI
HaMarHW4YE€HHOCTH TOPHBIX MOPOJ ONpPEAENSAETCS ABYMs YrilaMH: CKJIOHEHHEM,
T.€. YIJIOM MEX/Iy BEePTUKAIBHOW IIOCKOCTHIO, MPOXOAAIIEH Yepe3 MarHUTHBIN
MEpHJMaH, ¥ COBPEMEHHBIM IeorpaM4ecKuM MEpUANAHOM, W HAKJIOHEHHEM,
T.e. YIJIOM, KOTOPBI  00pa3yeT MarHWTHBIH BEKTOp C TOPHU3OHTAIBHOM
mwiockoctbio. Ha mpumepe Jlongona, Ha pucyHke | BHIHO, YTO CKJIOHEHHUE
JocTHTano Haubompimero 3HadeHus (24° 3.1.) B 1815 1., a mepen 1650 1. oHO
OBLTO ceBepO-BOCTOYHBIM. Jlaxke ecii OBl 3TH UCTOPUYECKHE HAOIIOICHNS OBLTH
CANHCTBCHHBIM UCTOYHHUKOM HH(bOpMaLlI/lI/l 0 KOJIEOaHUAX T€OMarHUTHOIO moJid,
BC€ K€ MOXXHO 6])1)'[0 6])1 CYUTaTh, YTO B CPEAHEM B TCUCHUE TBICAYETIETUH OHO
OBIIO HAIIPABJICHO TOYHO Ha ceBep. B moib3y Takoro npearnoaoKeHuss UMEITCs,
KPOME TOT0, BECKHE TEOPETHYECKUE JTOBOJIBI.
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Crnomerue

ad

Puc. 1. U3meHeHUe MA2HUMHO20 Puc. 2. Kapma u30KauH (nuHuii
CK/IOHEHUSA U HOK/IOHeHUs 8 JIoHOOHe  pasHO20 MA2HUMHO20 HAK/IOHeHUs)
(3a 1540-1935 22.) 0na snoxu 1945 a.

CunrkaTHass MaHTUSL 3eMIIM TIPOCTUPACTCS IPUMEPHO 10 TayouHsl 2900
KM; TJIy0O)ke, B IIEHTPAIBHBIX YaCTAX 3eMIIM, HaXOIUTCS JKHIKOE SAPO OONIBIION
wiotHocTH. COrJIacHO NaHHBIM (DM3MKH TBEPIOTO Tea, SIPO JODKHO 007IanaTh
XOopomrelf  3JEeKTPOIPOBOJHOCTBIO, a  KOCMOXMMHYECKHE  COOOpaKEeHHs
CBHJETEIBCTBYIOT B MOJB3Y TOTO, YTO OHO COCTOMT H3 Kele3a. 3aMeuaTebHbIM
CBOICTBOM JKHJKOTO SiIpa SIBISAETCS TO, YTO OHO, MO-BHAMMOMY, BpPAIAeTCs
3HAYUTENIFHO MEIJICHHee, YeM MaHTHs; pasHHLa COCTaBJsIeT mpuMepHO 1/5° B
roj. DTO yJaloCh YCTAaHOBUTH IIyT€M H3YyYCHHs BEKOBBIX M3MEHCHUN Ha
HNPOTSDKCHUH HCTOPHYECKOTO BPEMEHH TeX 0COOEHHOCTEH Te€OMarHUTHOTO IO,
KOTOpble HE HMEIOT aKcHalbHOW cummerpuu. Okas3anoch, 4TO BCE OHH
MepeMeNIalnTcsl C TeYSHHEM BPEeMEHH B 3alajJHOM HanpasjieHHH. JIF0OOOMBITHO,
9TO 3TO sIBJEHHE OBUIO HECKONBKO pa3 OOHApyKeHO, MMOTOM 3a0bITO H BHOBb
otkpbiTo. B XVII B. ero BmepBble 3ameTrun acTpoHoM [amieil, KoTOpbIit
COCTaBHJI IIEpBBIE KapThl KoseOaHMil CKIOHEHWS (KapThl W30TOH, T. €. JIMHUH
PaBHOTO CKIOHEHHMs) I ATIaHTHYecKoro okeaHa. [lo3mHee BaH bemmeneH,
UCIIOJIB3Ysl KapThl M30r0H EBpoIBI, MoKka3al, 4To LEHTP OJHOM U3 aHOMaJIbHBIX
oOmacteif MarHuTHOro moist 3a Bpemsa ¢ 1550 mo 1750 r. mepemectuics u3
HIBenun B 3amamuyto [lopryrammio. baysp BbisBun 3TOT 3¢dekrt, uzydas
pasnyuus MEXIy yrilaMd HakJIoOHeHus, HaOmronasmumucs B 1780 u 1885 rr. u
TeMH, KOTOpPBIE CIE0BaI0 ObI 0XKMIATh IJISI TIOJSI aKCHATBHOTO AUIONS. JInHnn
PaBHBIX OTKJIOHEHMH 00pa3yloT JBe CHCTEMBI 3aMKHYTBIX OBAJOB, OJHA M3
KOTOPBIX HAaXOAWTCSA B 3allafHOM MONyIIapuy, a Apyras B BocTogHoM. O6e
cucTeMsl 3a nepuox ¢ 1780 mo 1885 rr. 3amMeTHO mepeMecTHINCh K 3amangy. 3a
NOCJIEAHUE TMOJICTOJIETUA HUHCTUTYTOM KapHem B Bammurrone Obun npen-
IPUHATBI HIUPOKHE HCCIICAOBAHHU C LEJIBIO NOJIyUCHU JaHHBIX o
TeOMarHUTHOM IIOJIe TI0 BCEMY 3€MHOMY miapy. BecraifH M ero coTpyaHHKH
IPOU3BEIN HMCUEPNBIBAIONINN aHANN3 BEKOBBIX KOJICOAHMH MarHUTHOTO IOJII
Ut geteipex smox: 1912—1915, 1922—1925, 1932—1935 u 1942—1945 rr.
Ha cocraBneHHBIX UMM KapTax BO BCEX JETalsIX BUAHO IepeMenieHue Goxycos

35



m3omop (T. €. UEHTPOB pPOCTa WIM YMEHBIICHUS  HAMPSHKCHHOCTH
MarHUTHOT0.IIO0JIA) K 3amany [1].

Onp3accep u bymnapa mokaszanu, 4TO T€OMarHUTHOE I0JIE BO3HHKAET B
JKHUJIKOM —IPOBOISIIEM 3€MHOM SIIpe IIOCPEACTBOM MEXaHHM3Ma, Hamo-
MHHAIOIIEro OWHaMo. JIBIKEHHS B OKUAKOM  sAape, o0OycIOBJICHHbBIE
pPaIOaKTHBHBIM HArpeBOM, OOCCICUUBAOT JSHEPTUI0, JIOCTATOYHYIO JIJIS
MOJICPXKAHNST MHTEHCUBHOCTH MAarHUTHOTO MOl Ha HaOI0JJaeMOM YpOBHE.
Ilpu TakoM moaxole BEKOBBIC KOJIECOAHUS, aMIUTUTYyAa KOTOPHIX Maja Iio
CPaBHCHHUIO C T'COJOTHYCCKUM BPEMEHEM, XOPOIIO OOBICHSIOTCT SPPEKTOM
3JIEKTPOMArHUTHOM WHIAYKLUUH, BO3HUKAIOIIEH BCIEACTBHE TYpOYIEHTHBIX
JBIDKCHUH B pe 3eMIIH.

Taxum 00pa3oM, F€OMAarHUTHOE IOJIe CTAaHOBUTCA OJHOM U3 obmacrteit
MPUIOKEHUS HOBOH TEOpHH, Ha3bIBAEMOW MArHUTHOW THIPOAWHAMHUKOH. DTa
TeopHs OOBSCHSCT TIOBEJICHUE MarHUTHBIX TOJICH B JBIDKYIIMXCS MPOBOISIIHX
JKUJIKOCTAX, TMPHYEM TJaBHBIM 00pa3oM OHa HMEEeT JEJI0 C JBHKCHHSIMH
KpymHoro macmraba. OJHO M3 OCHOBHBIX TMOJOKCHHH 3TOH TEOPHH COCTOUT B
YTBEPXKACHUU TOTO, YTO CHJIOBBIE JIMHUHA MAarHUTHOTO IOJISI UMEIOT TEHICHILHUIO
OCTaBaThCs CBA3aHHBIMHU C JBIDKYIIIMUCS YaCTHIAMH. DTO IPOCTO MPHIIOKECHUE
npaBuia JIeHna Kk SBIeHUAM KPYIHOTO MaciiTada, KorJa MOJHOE BpeMs pacraa
CHCTEMBI CBOOOTHBIX 3JIEKTPHUECKUX TOKOB IOCTATOYHO BEIUKO.

TakuM 00pa3oM, NepeMeIleHHEe T€OMAarHUTHOTO MOJA B 3alagHOM
HampaBJIeHUU,— T0-BUAUMOMY, Pe3yJIbTaT BpalleHUs B ATOM K€ HaIpaBICHUU
sapa 3eMIIM Kak LENOr0o 10 OTHOLIEHHIO K €€ MaHTHU. AHalu3 ypaBHEHHS
Hapbe — Crokca B IpUMEHEHUU K THAPOAMHAMUKE 3€MHOTO fJ[pa MOKa3bIBaeT,
YTO 3HAYEHHE BSI3KOCTH B OTOM YPAaBHEHHWM HHUYTOXKHO Majlo, HECMOTps Ha
BBICOKHI BEPXHHUH Tpenen BA3KocTH sAnpa. CiemoBaTerabHO, 000I0UKA U SIIPO
BOBCE HE JIOJDKHBI BpAIIaThCs ¢ aOCONIOTHO OJWHAKOBOW YIIIOBOM CKOPOCTHIO,
MOCKONIbKY Kakas- JH00 Beckas NMpUYMHA K 3TOMY OTCYTCTBYeT. B HmkHEH
YacTH CHMIIMKATHOW MAaHTHH TEMIEPATyphl TOBOJBEHO BBICOKH, ITOITOMY CIIEIyeT
0XKHUJaTh, YTO MPOBOJUMOCTh TaM 3HAYMUTEIbHA, XOTSd OHAa U MEHbIIE
npoBoauMocTH siapa npuMepHo B 10 000 pa3. HuwxHue ciion MaHTUU SBIISIOTCS
MOJYIPOBOIHUKOM, COTJIACHO TEPMHHOJIOTHHU, MPUHITOH B (DU3MKE TBEPAOTO
Tena. DTUM U OOBSICHACTCS, MOYEMY CKOPOCTH OOOJOYKH M sApa HE MOTYT
CHIIBHO Pa3In4aThCs, MOCKOIBKY SIIPO CTPEMHTCS YBIIEUb CHJIOBBIC JIMHHU 32
co0OH W, cleoBaTenbHO, B 00OJOYKE WHIYNHUPYIOTCS BHXPEBBIE TOKH.
BpamarensHblii  MOMEHT, co3JaBaeMblil 3THMU BUXPEBBIMH TOKaMH, He
MO3BOJIIET SAPY W 00ONOYKE BpamIaThCcs C CYIMIECTBEHHO Pa3IMYHBIMHU
ckopocTsimMi. C Ipyrodl CTOPOHEI, TIEPEMEHHBIE TMOJIsI, BOSHUKAIOIINE B sApe U
HaOMr0JTacMble Ha TMOBEPXHOCTH 3€MJIM B BH/C BEKOBBIX KOJICOAHWIA, TakKe
JOJDKHBI BO30YXKJaTh TOKM B MaHTHH, a IOHAEPOMOTOPHBIE CHJIBI, IOPOX-
JAacMbIC 3TUMHU TOKaMH, JOJKHBI BbI3BIBATH H3MCHCHMUS yl".]'lOBOﬁ CKOpOCTI/I
MaHTUH ¢ aMIuuTya0i mopsaka 100 ser. Takum 06pa3oM, B KaXK/Ablil TaHHBIH
MOMEHT CKOPOCTH, C KOTOPBIMH BpamalOTCSA SAPO W MAHTHUS, JOJDKHBI
pa3m4aThes, BEpOATHO, He OoJiee 4eM Ha 10~%%. D1u CKOPOCTH U3MEHSIOTCS BO
BPEMEHH, TIPHYEM POJIb TAKHX U3MEHEHUI BeChbMa 3HAUYUTEIbHA, IOCKOIBKY HMH
MOXHO OOBSCHHTH OJTHO U3 CAMBIX WHTEPECHBIX aCTPOHOMHYECKUX OTKPBITHIA,
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CHIeNIaHHBIX 3a ITOCIEAHEE CTOJIETHE. BBUIO yCTaHOBIICHO, YTO B IOJIOKEHHSIX
Jlynsl, Comnna, Benepsl m Mepkypuss Ha HeOECHOM CBOAE HAOJIOAAIOTCS
KoJIeOaHus TOW K aMIUINTY[bI, KOTOpask XapaKTepHa JJIs BEKOBBIX KoyeOaHHit
TEOMAarHUTHOTO IOJIS. DTO O3HAYaeT CYIIECTBOBAHUE KOJICOAHWI BO BpAIlCHUM
3emimn. TakuMm o0Opa3oM, NMpeACTaBiICHUS O TYPOYJICHTHBIX ABHKEHHAX B sIpe
TO3BOJISIIOT CBS3aTh MEXKTY COOOH M OOBSCHHTH JBa CIEAYIOIINX SIBICHUS:
TEOMarHUTHOE II0JIe MOPOXKIAeT IePEMEHHOE BO BPEMEHH CIEIUICHHE MEXIY
SOpOM W MaHTHEH, a 3TO B CBOIO oOdepeqb IPHBOJUT K KOJIEOAHHIM
TIPOJIOJDKUTEIHHOCTH CYyTOK, 0OHAPY>KEHHBIM aCTPOHOMaMHU.

TIpocroe ciexcTBHE 3TOI TEOPHH CIEAYIOIIEE: CPEAHEE TeOMAarHUTHOE
TH0JIE BO BPEMEHH JIOJDKHO OBITh NPUMEPHO CUMMETPHYHBIM OTHOCHUTEIILHO OCH
BpamieHus. IIpu omnpenesNeHHH HampaBiIeHUS HaMarHW4eHHOCTH (opmaimn
TOPHBIX MOPOA, TNPUHAUICHKAIEH KAKOMY-TO JaHHOMY TI€0JOTHYECKOMY
HEepHOJy, U3Y4aeTCsi TeOMarHUTHOE I10JIe B MHTEPBaJle BPEMEHH, 3HAYHTEIIHLHO
GoJiee POJOIKUTEILHOT0, YeM aMIUTHTYIa BEKOBBIX Konebanuii. [ToaTomy npu
MHTEPIpEeTalny aJeOMarHUTHBIX ITAaHHBIX MOXKHO CUHTATh II0JI€ aKCHAJIBHO
cuMMeTpuuHbIM. Ha prcyHKe 2 moka3aHO pacnpelesieHHe JIMHUI MOCTOSTHHOTO
MAarHUuTHOTO HakJIOHeHHWs (u3okiauH) nmias 1945 r. BenemctBue TOro uTo
TCOMAarHUTHas OCh OTKJIOHEGHa B HampapieHMH KaHaJpl, Ha M30KIMHAX
OTYeTIHBO BHIEH M3rub B cropoHy lOxHO# Amepuku. Ho sapo Bpamaercs
OTHOCHTEJIbHO MaHTHHM, yBJIeKas 3a co0oi MarHutHOe mnose. IToatomy eciu
U3y4aTh I0J€ B KaKOM-TO OJHOM MECT€ 3a IepHOJ BO MHOTO THICSY WIIH
JECSITKOB THICSY JIET (HalpUMep, IPH H3MEPEHUSIX, IPOU3BOJUMBIX 0 IIOPOAaM
oTzAena), ToO MOAOOHOE MCCIIeOBaHWE PAaBHOICHHO M3MEPEHUIO MOJS BO BCEX
TOYKaxX, JISKAlMX Ha JaHHOM mumpoTe, B Te4YeHHE OSHOXH. MOXHO
MaTeMaTHYeCKH CTPOro MOKa3aTh, YTO YCpEAHEHHE 1o Jito0oil mmpoTe aaer
AKCHAJIbHO-CHMMETPHYHOE MOJIe; JCHCTBUTEIBHO, KaK BHUIHO Ha PHCYHKE 2,
H30KJIMHBI OTKJIOHSIOTCSL TO B OJHY, TO B JAPYI'YIO CTOPOHY IO OTHOIIEHHIO K
TapajuielisiM, 4TO ¥ MPUBOJINUT K yKa3aHHOW aKCHAJbHOW CHMMETPHH YCPEIHEH-
HOTO TOJISI.

\‘ .
ol 15\_ k43
7 0
Puc. 3. MonoxceHue CesepHo20 nonaroca, onpeodesieHHoe Mo
HamazHU4eHHocmu 20pHbix Nopod CesepHoli AMepuKu u BeaukobpumaHuu.
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[Janee, y4uTBIBas  DHEPreTHYECKHE  COOOpPaKeHWs,  BO3HHKAeT
HPEINoNIOKEHHE O IUIONBHOM XapaKTepe CpeAHEro Iojsd, T. €. 3TO Tole
JOIDKHO OBITh 3KBUBAJICHTHO IIOJIIO MOCTOSIHHOTO MarHuTa Majoro pasMmepa,
MOMEIIEHHOTO B IIEHTpe 3eMIIH U HAIIPaBICHHOTO BJOJb €€ OCH BpameHus. [st
MONsl aKCHAJIBbHOTO MAUIONS CYLIECTBYET CIEIYIOIIee MPOCTOE COOTHOIIEHUE
MEX]ly BEIHINHON MarHUTHOTO HakinoHeHus (1) u mmpotoit (A):

tgl=2tgh, (1)

VIMeHHO B CHIIy 3TOrO IPOCTOTO OOCTOSITENBCTBA OKa3bIBACTCS, UTO
MarHeTH3M TOPHBIX IOpOJ] HMeeT IPsIMOe OTHOIIEHHE K IpoliIeMaM KIMMaToB
npouwioro.. CpefHee HampaBlIeHUEe HAMAarHUIEHHOCTH TOPOJ] KAKOT0-TO OT/ENa,
B KOTOpOE- BHECEHA IIONpPAaBKa, YYUTHIBAIOLIAS MAaJEHHE CIIOEB, 'TIO3BOIISET,
nonyyuth 1o Qopmyne (1) 3HayeHue reorpaduUecKkoil MIMPOTHI MecTa
3aneranust nopos. [laneomMarHuTHbIe faHHBIE, COOpaHHBIE HA BCEX KOHTHHEHTAX,
MOKa3bIBAIOT, YTO B AIIOXH, IPEIIICCTBOBABIINE TPETHIYHOMY HEPHO.Y, ITHPOTHI
OTIHMYaNCh OT coBpeMeHHbIX. bpaiinen u UpBuHr, a taxxe PankopH u bisker
MOKa3ajM, YTO A KaKAOTO TE€OJIOTMYECKOro IepHuoAa 3HAUCHUs IIUPOT,
BBIYMCIICHHBIE [0 TAJICOMAarHUTHBIM JIAHHBIM, XOPOIIO COTIJIACYIOTCS CO
3HAQUEHUSIMU,  TOMYYEHHBIMH  TpH  OOBIUHBIX  MaNCOKIMMATHICCKUX
HCCIIeI0OBAHHUSX.

Bemo oOHapyxeHO, YTO IYHKTBI MOJOXEHHS MONI0ca, €CIH HX
paccMaTpuBaTh B T'COXPOHOJOTMYECKOHW IOCIIENOBAaTENBHOCTH OT JPEBHUX
HNEepHOJOB K YETBEPTUYHOMY, JIOXKATCs BHONIb OIPEETCHHBIX KPUBBIX,
MOKa3aHHBIX Ha pUCYHKE 3. DTO OBUIO IEPBBHIM CBUICTEIHLCTBOM B MOJB3Y TOTO,
YTO W3MEPEHHs] BCKPHIBAIOT BaXKHYIO 3aKOHOMepHOCTh. IlozmnHee PankopHOM
ObUIM TpWBEACHBI JOKAa3aTelbCTBA TOrO, YTO 3allaHOE CMELICHHE KpPUBOM
HepeMEeNIeHNs OI0Ca, IIOCTPOSHHON TI0 CIIENHATBHBIM JaHHBIM, OTHOCHTEIILHO
€BPOTEHCKON KPHBOII HEBO3MOXHO OOBSICHUTH BTOPHYHON HAMATHUYEHHOCTHIO.
IlosToMy nist 0OBSICHEHUST pacXOXACHHS ObUT MPUBJIEYCH Ipeii) KOHTHHEHTOB.
[HeiictBurensHo, ecnmn EBpona m CeBepHas AMeprka 0 Tpraca HaXOIIIIHCH,
npuMepHo Ha 30° Oke ofHa K APYro, TO CYLIECTBOBAHME JBYX Pa3IMYHBIX
KPHBBIX ITEPEMEILEHHS MOJTI0ca MOITYyIHIIo OBl 00bsSICHEHHE.

CorJlacHO IPMHIMIIAM MEXaHHKH, CPEJHEe TeOMarHUTHOE 10JIe JOJKHO
OBITh aKCHAIBHBIM, HET BIOJHE OMPENEeNCHHBIX I0Ka3aTeNIbCTB TOTO, YTO
3eMHOE ToJie BCeraa ObUTo AWNOIBHBIM. Kak BHIHO Ha pucyHKe 3, OHO OBLIO
JIUIIONE- HBIM B T€UE€HHE MOCNeTHUX 60 MIH. JIET, TOCKOIbKY P BBIYUCICHUH
MOJIOKEHUH noroca mpurogHa popmyna (1). [Ipencrasiser nuaTEpEC BOpoc, He
MOTJIO JIK CpeJiHee Mojie MMeTh 00Jiee CI0XKHYIO CTPYKTYpY, UeM IOJIe JIUIMONS, B
TEUCHNE TPOMEXYTKOB BPEMEHU IUIUTEIBHOCTHIO IMOPSIKAa HECKONBKHX MHII-
JHOHOB JieT. [loTeHIan JUMoJpHOrO MO BhIpaXkaeTcst chepruueckoi rapMo-
HHUKOH BTOpOro MOpsAKa. BhICIIMe TapMOHUKHM [TAlOT OoJiee CIIOXKHBIE OIS
Haubonee BeposiTHa reHeparysi B spe AMIOIBHOTO MOJIs, TAK KaK Takoe IoJjie
o0namaeT MeHbIICH SHEpPruei, 4YeM TMmosie BBICHIMX TrapMOHHMK. OmHAKO,
MOCKOJIBKY YpPaBHEHHSI THAPOJIWHAMHKH spa HE JHMHEHHBI, MOXET OBITh,
HEBEPHO IIPEJIoJIaraTh, 4TO BCE M3MEHEHMS B YHEPIHU WM B pajHyce sapa
HPUBOJAT TOJBKO K M3MEHEHUIO HAIPSHKEHHOCTH TIOJIS, a He K M3MEHEHHUIO €ro
¢opMBEl. MarHuTHOE MOJIOKEHHE KBAAPYIOJNS HAIMPABICHO IO BEPTHKAIN He
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TOJBKO Ha IONIOCaX, HO U Ha HdkBarope. Ilone okTymons HampaBiIeHO
BEPTUKAJIBHO MpUOMM3UTENbHO Ha mmpoTax 20° fo. m. u 20° c¢. m. U Ha
nomrocax. IloaToMy eciau cpeaHee TeOMarHUTHOE IOJIE B Majneo3oe ObLIOo,
HanpuMep, KOMOMHALUEH TUIOIBHOTO U OKTYIOJIBHOTO MOJIeH U T. 1., TO CBS3b
MEXIy LIMPOTOH M YIJIOM MAarHUTHOTO HAaKJIOHEHHsA Yyxe He Oyner
ompenensatecs ¢Gopmynoir (1). B oTOM choydae mancoOMarHWTHBIA METON
OIIpe/ICIICHUSI TIOJIOXKCHHSI MATEPHKOB OKa3bIBACTCS yXKE YI3BUMBIM [2].

Jlutepatypa

1. Jlnukos B. J1. [IBmxeHne mMaTepukoB M KnMMatbl npownoro semnu. Jl.,
1935. 127 c.

2. HoanpH A. 3. M. Mpo6nembl naneoknMmaTonoryu. Tpyasl cCUMNo3uyma.
M., N3g-8o «MUP», 1968. 440 c.

3.  CwuHuupbiH B. M. BeegeHve B naneoknumatornoruto. M., «Hegpa», 1980.
527 c.

PUO®TOBBLIE CUCTEMbI N X BITIUAHUE HA O0BUXEHUE
KOHTUHEHTOB
A.H. Yexnos
HayuHbin pykoBoauTens goueHT A.E. KoBeluHnKoB
HayuoHanbHbIl uccnedoeamenbsckuli ToMckull nonumexHu4eckull
yHusepcumem, 2. Tomck, Poccusi

Pudrom Ha3wpIBaeTCs KpyIHas TOJIOCOBUHAS BIaJMHa, 0Opa3oBaHHAs B
Hpolecce TOPU30HTAJIBHOTO PACTSDKEHHS 3eMHOHW KOpbl. Pasmepsl pudta
konebmroress ot 10 mo 80xm mo mmpmae u or 100 mo 2000kM mo anwmHE.
BOJIBIIMHCTBO U3 HUX B3aUMOCBS3aHbI JPYr C JAPYroM M 00pasyrOT MHpPOBYIO
pubTOBYIO CHCTEMY, NpPOTAHYBIIYIOCS 4Yepe3 KOHTHHEHTBl M OKEaHbl Ha
70000km™ (puc.1).

Puc. 1. Muposeas pugpmoeas cucmema [4].
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Jlonroe BpeMst pu(THl He TIpUBJIEKaI K ceOe BHUMAHUS T'€0JI0TOB, OHU
CUHTAIIUCh BTOPOCTENEHHBIMH CTPYKTYPHBIMH (OpMaMH, HECPAaBHUMBIMHU IO
3HAYMMOCTH B Da3BUTHM 3€MHOI KOPBI CO CTPYKTypaMH, OOpa30OBaHHBIMU B
Hpolecce TOPU30HTAIBHOTO CXKATH: CKIaJKaMH, HagBuramu u ap. OfHaKo 1o
Mepe M3Y4eHHs IIPOIECCOB, NPOUCXONAmuUX ¢ 3emnéii u, o0coOeHHo,
HCCIIeIOBaHMsI OKEAHMYECKOTO JTHA, YUEHBIC MPUIUIM K BBIBOAY YTO, IPOIECCH
TOPHU30HTAIBEHOTO PACTSHKEHHS M PACIIMPEHMs 3eMHOH KOpHI B MacmTabe Bceit
IUIAHEThl WIPA0T HE MEHBIIYI0 POJib, Y4eM Tporecchl e cokpamieHus [3]. B
YaCTHOCTH, TOPH30HTAILHOE PACIIMpPEHHE 36MHOH KOPHI B PHU(TOBBIX 30HAX B
HAcTOsIleE  BpeMsA  CUYMTAETCSl  OCHOBHOW  NPUYMHOM  BaKHEHIEro
TEKTOHUUYECKOTO TpoIiecca - ABIKEHUS] KOHTHHEHTOB.

Mexanu3m pudroreHe3a (BOSHHKHOBEHHUSI U Pa3BUTHS PUPTOBBIX 30H)
TECHO CBf3aH C IpPOIECCaMU TEMIOOOMEHAa M KOHBEKIHHM B MAaHTHU 3eMIIN.
CyIIecTBYIOT pa3InyHbIe TEOPHU O TOM, KaKUM 00pa3oM pa3orpeToe BEIIECTBO
JOCTUTAET TPAHMIBI BepXHEH MaHTHM M 3eMHON Kopbl. COrfIacHO KOHLETIHU
KOHBEKIIMOHHBIX SY€eK B MaHTHM H3-32 Pa3IMYHOIO COCTaBa BeIIECTBA W,
CJIeIOBaTENIbHO, 3HAYUTENIHHOW PA3HOCTH IUIOTHOCTH BO3HHUKAET XMMHYECKas
KOHBeKIMS. KOHBEKIIMOHHBIE TIOTOKHM [JBIDKYTCS JHHEHHO OT sgpa K
acteHocgepe. Ilo rumorese IIIOMOB y3KHE BEPTHKANbHBIE MOTOKH TEIa H
HHU3KOIUIOTHOTO BEIIECTBA IMOJHUMAIOTCS OT TPAHUIBl BEpXHEH M HIDKHEH
MaHTUH (670KM) W 3aKpy4dBarOTCs, IOAOOHO KOJBIy ObIMa, pa3Mep HX
nocturaer 2500kM B nuamerpe. BriosgHe BEpoOSTHO, YTO B JIEHCTBUTEIBHOCTH
KOHBEKIIUS B MaHTHH 3eMJIHM OCYIIECTBISIETCS IapaJUleIbHO 10 000MM
MexaHu3Mam [2].

BeprukansHoe ABM)XKEHHE MOTOKOB TOPSYero MaHTHITHOIO BeIlecTBa B
HIDKHEH 4acTH 3€MHOM KOpbI MPUBOJUT K €€ TOPU30HTAIBHOMY PACTSKEHHUIO.
Ot0oT 3dheKT KOMIIEeHCHpYeTCsl yTOHYeHHeM 3eMHOH Kopsl Ha 30-50% m eé
MEXaHHYIECKOH edopmMariieit (XpymnKoi WiH miacTuaHoi). YacTh 3eMHOM KOPBI
oIryckaeTcs, o0Opasys BIaJNHY, a Pa3fABHHYTHIC TTOPOJIBI B 3aBUCUMOCTH OT HX
CBOICTB MOTYT cjaraTb paslU4YHbIe CTPYKTYphL: TrpabeH, moiayrpadeH,
Ki1aBuarypy 6yokos u ap.[3] menHo Tak 0Opa3yeTcss KOHTHHEHTAIbHBIN pUT,
OOBIYHO COMPOBOXKIASICH BYJIKAHMYECKUMHM u3BepxkeHusmMu (puc. 2). Co
BpeMeHeM 0Oa3anbToBas MarmMa IO TpEIIMHAM IIOJHMMAeTcs BCE BBIMIE K
MOBEPXHOCTH, OKa3blBas Ha TOPOABI JUTOCGHEpPHl pacKIuHUBaOOMK 3(deKT.
MexaHH3M THAPABINIECKOTO PACKIMHUBAHUS CTAHOBUTCS OCOOEHHO 3HAYUMBIM
Ha 3aBEpIIAIONIEM JTale pa3BUTUS KOHTHHEHTAIbHOTO pH(Ta, KOraa
JOCTUTAETCSI TIPEAeN TMPOYHOCTH KOPBI, MPOUCXOMUT €€ paspelB M BBIXOJ
0a3a;pTOBOM MarMpl Ha TIOBEpXHOCTh. KOHTHHEHTAIbHBIN pHpTOreHe3
CMEHsEeTCs OKeaHHYeCKuM (cripeaquarom) [4].
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Puc. 2. O6pazoanue pudra [3].

Henob

Pudt  Noxe ckeasa
NuHKWs rop
KoHTHHEH|

Puc. 3. Cnpexunr u cyonykuus [3]

CIpeuHr ABISCTCS OJHUM M3 BRKHEHITMX TEKTOHHUYCCKHX IMPOIECCOB,
OH MOXeT OBITh TPOJODKEHHEM KOHTHHEHTAJIBHOTO pHU(TOreHe3a WIH
3aKJIaIbIBaThCS HEMOCPEACTBCHHO Ha OKeaHckol mmrocdepe. Ilocie paspeiBa
3eMHOU KOPBI TIIyOWHHOE MarMaTHYeCKOE BEIIECTBO BBIXOJIUT HA TOBEPXHOCTh
W BBIABIMBACT CTapble IOPOABI B pa3HbIE CTOPOHBI OT pudra. 3acTeiBas,
MaHTHIIHOE BELIECTBO CTAHOBMUTCS YACTbI0 OKEaHMYECKOW Kopbl. Takum
00pa3oM TPOUCXOAUT pa3[BIKEHHE JI0Ka OKEaHOB M OOHOBJIEHHE MOPOJ
OKEaHUUYECKHUX JTUTOCHEPHBIX IITHT (pHC. 3).

OnHako cCTapbelii MaTepual OKEaHWYECKUX IUINT MAOJDKeH KyOa-To
JIeBaTbCsl, KaK M JIOJDKHA PacXOJOBaThCsl KOJOCCAJIbHAS JSHEPTHs, WAyIas W3
rryonH  3emumn.  OObsAcHeHWe »dToMy Jaér sBiaeHne cyOmykomu. OmHa
HaONrOaeTcss Ha TPAHUIE OKCAHHMYECKUX M KOHTHHEHTAIBHBIX JIMTOC(EPHBIX
IUIAT W 3aKII0YacTCs B TMOJJIBUTE OKEAaHMYECKOH TUIMTHI 1O KOHTHHEHT. B
MECTaX CTOJIKHOBEHHS JBYX IUIHT OOBIYHO (POPMHUPYIOTCS TOPHBIE MacCHUBBI M
HaOJIfo/laeTcsl MOBBINICHHAs] BYJKAHMYECKass AaKTUBHOCTb. YXOJWas IOJ
KOHTHHEHT OKEaHHYecKas IUINTa YHOCHT C co0oif ocaJouHble IOpOJIBI C
OKEaHMYECKOTO [JHA U MPUIAET KOHTHHEHTY MMITYJIbC JUTsl IBIHKeHUs [1].

JIutocdepa 3emnu pazzaeneHa Ha 12 GONBIINX U HECKOJIBKO MAJICHBKHX
TUIAT, TIEPEeMEIAoOMNXCs APYT OTHOCHTENBHO Apyra Mo acTeHocdepe — cioro
BEpXHEW MaHTUH, 00JaaroIeMy MOHMKEHHOH BSI3KOCThIO. KOHTHHEHTAIBHBIE
IUTATBL, XOTS W UMEKT Oombmrylo MOImHOCTE (30-50kM), BecsAT MeHbIIE WU
00agaroT GOJBIICH TIABYYECTHIO 10 CPABHEHHIO C OKEAHUYECKIMHU, MOIITHOCTh
KOTOpBIX - 5-10kM. Ha okxeaHMYeckMx IUIMTaxX pacroyioXKeHa Ielb CPeIUHHO-
OKEaHHWYECKHX XpeOTOB, MO KOTOPHIM M IPOCTUPAIOTCS PU(TOBBIC BIAIAMHBEI,
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COCIMHSACH C KOHTHHEHTAIBHBIMH pPHQTaMH, OHH 00pasyloT TIJI00aIbHYIO
pudToByro cucteMy. B Heil 3eMHas Kopa pacmimpsercs, 3a CYéT 4Yero
HPOMCXOAUT Jpeii) KOHTHHEHTOB. B Hactosiee Bpemst AdpukaHckas u
Mupocranckas mMThel HacTynaloT Ha EBpasmiickyro co ckopoctsamu ot 0.5 mo
6¢cm/ron, EBponia otmuibiBaeT oT CeBepHO#t AMEpUKe CO CKOPOCTBIO 0 ScM/Tox,
a CKOPOCTh «yXona» ABcTpaimu OT AHTapkTuabl — l4cm/ron. OkxeaHWYeCKUe
IUIITHL JIBIKYTCSl emé OBICTpee, MX CKOpPOCTh B 3-7 pa3 BbIIE, YeM Yy
KOHTHHEHTAJbHBIX. Pacmmpenne 3eMHOI KOPEI B pU(TOBBIX 30HAX ITOJHOCTHIO
KOMIICHCHPYIOTCSI CyOIyKIMell Ha TIpaHWIe OKEaHCKOH M KOHTHHEHTAIbHOM
muTocdephl, CKaTHEM M BO3HUKHOBEHHEM CKJIQMUaThiX oOJacTell B MecTax
CTOJIKHOBEHHMS JUTOCGEpHBbIX IIHT. [I03TOMY pasmepsl 3eMiu co BpeMeHeM He
Mmenstores [5].

OxBaTbIBast MOYTH BCIO IUIAHETY, CUCTEMa PUDTOBBIX 30H OOHAPYKHUBAET
TEOMETPUYECKYI0 IPAaBWIFHOCTE M OIpeJeleHHBIM 00pa3oM OpHEHTHPOBaHA
OTHOCHTEIBHO OCH BpallleHHsl reouaa. PudrToBele 30HBI 00pa3ylOT MOYTH
MOJIHOE KOJIBIIO BOKpYr FOKHOrO mojtoca Ha IIMpOTax 40-60° 1 oTxomsAT OT
9TOTO KOJIbIIAa MEPHIMOHAIBHO YETHIPHEMsI 3aTyXalOIIMMHU K CEeBEpy IOsSCaMu:
Bocrouno-TuxookeanckuMm, 3amaaHo-THXOOKEaHCKMM, ATIaHTHYECKUM H
WunookeanckuM [4]. OmHaKo TOYHbBIE MPHYHHBL, MOYeMy PUQTHI 0Opa3yrOTCs
UMEHHO B KaKHX-TO ONPEAEeTIEHHBIX 00NacTsAX, B HACTOSIIEEe BpeMs HE SICHBI.
AKTHUBHOCTH pu(TOreHe3a He Obula IMOCTOSHHOW B HCTOpuH 3emin. Bcee
COBpeMeHHbIe pU(TOBBIE 30HEI 0OpazoBamuck oT 40 no 50 MiH. JeT Hasaf,
KOrjla IpoM3onuIa TIjo0ambHAs aKTHBU3aLUs pUQPTOTeHe3a W CIPEIHHTA.
Pudrorenes nabmomancs Ha 3emne m 350 MiH. JeT Hasan, BO BpeMeHa
obpa3oBaHue enuMHOro MaTepuka [laHTeH, XOTS HEKOTOphIe YYEHBIE CUHTAIOT,
4TO 3TO SBICHHE BO3HHUKIIO TOPA3/I0 paHble — OKOIO 2.6 MiIp. JieT Ha3ax [5].

PudtoBble cHCTEMBI CBHITpalM OTPOMHYIO pPOIb B (HOPMUPOBAHHUHI
COBPEMEHHOTO O00JMKa 3eMHOHW TIOBEPXHOCTH M TIPOAOIDKAIOT OKa3bIBATH
KOJIOCCAIIbHOE BIMSHHE Ha MHOTHE TEKTOHHYECKHE IPOIECCHI, MPOUCXOMSAIINE
Ha 3emute. M3ydyenue pudToreHeza MOXKeT IPOJIUTh CBET Ha TaKHE SIBICHUS, KaK
¢dopmupoBanne penbeda, OCaAKOHAKOIUICHHWE, MarMaTu3M, O0Opa3oBaHHUE
MECTOPOIXKICHUH PYJHBIX, HEPYIHBIX U TOPIOYHX ITOJIE3HBIX UCKOITAeMBIX.
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MNONOXEHWUA NTMMNOTE3bl PACLUMPAIOLENACA 3EMIU
A.A.lLlatoxuHa
Hay4dHbin pykoBoaunTib goueHT A.E.KoBeluHnKoB
HauyuoHanwbHbIl uccnedoeamesibckuli TOMcKul nomumexHuU4ecKul
yHusepcumem, 2. Tomck, Poccusi

CymiecTByeT MHOTO TEOpHH OTHOCHTENIBHO PA3BUTHS HAIICH IJTaHETHI.
HeBo3MO0xHO OOBACHUTH 3TO E€IMHCTBEHHO BEPHBIM CIOCOOOM, IO KpaitHei
Mepe, ceifuac. VI3BecTHbIE YueHBIC: I€0IOrH, (PU3MKH, MATEMAaTHKH HIIYT OTBETA
U CO3JAal0T TaKHe BCEM H3BECTHBIE TEOPUH, KaK TEOPHs IUIIOMOB, TEOPUS
KOHTUHCHTAIBHOTO Jpeiida, Teopust mynbcupylomeil 3emud, Trumoresa
pacmupsromelics 3eMII, PACCMOTPEHMIO OTAENBHBIX AaCIEKTOB KOTOPOH U
MOCBSIIIIEHa HACTOSIIIAs CTaThsl.

Konnenmumst  pacmmpsiromieiics  3eMild  OOBSICHAET — pa3IBIIKEHHE
MaTepukoB 3a cueT pacumpenus 3emuu [1]. Ilo MHeHuIo wuccienoBarenew,
CTOPOHHHMKOB THIIOTE3Bl pacIIupsomelics 3eMiH, IepBOHaYalbHO —HAalla
IUIAHeTa COCTOSUIA U3 SIIpa, CIOXKEHHOTO T'MAPHAAMH METAUIOB, OKPYKEHHBIX
000NOYKOH W3 METaIOB C pacTBOPEHHBIM B HHUX BoAopoaoM. B cumy
MPOSIBICHUS ONPEAEIEHHBIX ITIPOIECCOB, BEPXHSSA 4YaCTh 3TOH MPOTOILIAHETHI
MOCTETIEHHO TEPEeXOJUT B CHUIMLUAB! (CIUIaBBI HA OCHOBE KPEMHMS, MAarHUS H
Kelesza), W depe3 CyOAyKIMIO — B 3eMHYIO KOPY C TPaHHTBHIHBIM CIOEM.
3aBepIuuTCcsl ITOT IPOLECC, [0 MHEHUIO Pa3paOOTYMKOB THUIIOTE3bI, MOJHBIM
HEepPEeX0/I0M JBYX IIEPBUYHBIX cep B ABE BTOPHUHBIE [2].

ITo MHeHHIO OJHOTO W3 pa3paboTuukoB rumoTe3bl Y. Kopu [3], oHa
MMEeT KOCMOJIOTHYECKHid Xapakrep. OH cuuran, 4ro Bce BO BceneHHOi
B3aHMHO CTPEMHTCS K HYIIIO, U 4TO, €CIIH IIepe]l BOSHIKHOBEHHEM BceneHHoi
CYIIECTBOBAJIO HEKOE IIyJIeBOE COCTOSHME, TO 3aTeéeM K HyJII0 MOTJIO
npuOaBUTHCS BCE, ITO YTOAHO. DTH BO33PEHNUS JAHHOTO aBTOPA M3IIOKEHHI B €T0
kHure [3], rae oH meltaeTcs 00beAMHUTH 3aKoHBI HhroToHa 1 Xab6sa B cBOero
pona IBOWHOM SMIMPHUYECKHIH 3aKOH, YTO MOJPBIBACT KOHLEMIHIO Bosbiioro
B3speisa [3].

B Poccun mbician o pacmupsironielics 3emie ObLIM ONN3KU PYCCKOMY
yaeHomy U.O. SIpxoBckomy. Ero xanra «BcemMupHOE TATOTEHHE KaK CIIEACTBHE
00pa3oBaHHUs BEIIECTBA BHYTPH HEOECHBIX Tel» ObLIa OmyOianKoBaHa B MockBe
B 1899 r. u B Cankr-IletepOypre B 1912 r. OH momarai, 4TO CyHIECTBYET
mepexo] OT HEBECOMOTO BeliecTBa (3¢hupa) K pealbHOI MaTepUH U YTO OH BEIET
K TIOSIBJICHUIO TIAaHET U 3Be31 [3].

Anrmuiickuit usuk ITons [dupak B 1937 r. BhICKasbIBajJ U0, CYTbh
KOTOpPOH B TOM, YTO IPOHM3BOJIbHYIO KOMOWHALMIO (PU3NYECKUX KOHCTAHT
MOKHO BBIPa3UTh Oe3pa3MepHBIM YUCIOM (MHTEpPBAJIbl MEXKIY STUMHU IpyNIaMu
TaK OTPOMHBI, YTO OTH Oe3pa3MepHbIe 4YHCIa JOJDKHBI HMETh Ba)KHOE
caMocCTosITeNnbHOEe 3HaueHwe). OpHa ¥W3 TakuX KOMOMHAIMH BKIIOYAeT
TPaBUTALIOHHYIO MOCTOSIHHYI0 G, YMHOXXEHHYIO Ha Bo3pacT BceneHuoi, u3
4Yero OH JelaeT BBIBOA O TOM, 9YTO, M1 TOTO, YTOOBI BENMYMHA 3TOTO
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MPOU3BENICHUS] OCTaBajach HEW3MEHHOH, MocTostHHas G JOJDKHA MEHSTHCS C
BO3pacToM BceneHHOi u o3ToMy JOJDKHA CO BpeMeHeM yOrIBaTh [4].

Onnako npodeccop Tomckoro Iomurexunueckoro Yuusepcutera JLLA.
IlyxnsakoB B cBoel ctatbe «HekoTopble 3ameuaHusl 10 TUIIOTE3aM YBEJIUYEHUS
obbemMa U CKOpPOCTH Bparenus: 3emum» [5] omposepr manubld ¢akr. Ilo ero
MOJCYeTaM, B CIydae CIIpaBeUIMBOCTH TunoTe3sl [upaka-lopnana-Xeiizena,
paccrosaue Mexny CosHnem 1 3emireil B Hagaie KeMOpus JOJDKHO ObLIO OBITH
MeHbIlIe COBpeMEeHHOro B 43,52 pa3za, U KOJUYECTBO COJIHEYHBIX JIy4ew,
KOTOpPBIE MOTJIN IOCTHTaTh 3€MHOMN ITOBEPXHOCTH, - IIPEBOCXOIUTH COBPEMEHHOE
npumepHo B 1900 pa3. Ho eciu ydecTh, 4TO KIMMAT HaIIeH IJIaHETH B KEeMOPUH
ObII MPUMEPHO TAKUM K€, KaK CETOJHS, TO C JAHHBIM JOIYLIEHHEM COTJIACHThCS
Henb3s. Ilostromy JILA. IlyxnskoB chenman BBIBOX, YTO THIIOTE3Y YBEIUYEHHS
00beMa 3eMIIN MOXKHO CUUTATh HECOCTOATEIBHOM.

B mone3y rumotessl pacmmpeHus 3eMI TOBOPHUT M TOT (akT, YTO
MaTepuK JIpeBHss [laHres, KOTOpPYIO COBPEMEHHBIE YYCHBIE IMPEICTABISIOT B
BUJIC BCEX COBPEMEHHBIX KOHTHHEHTOB COOpaHHBIX B EAWHBIH MaTepuk,
CyLIECTBOBaJIa KaK euHoe Lesoe okojo 360 MiH. et Hasan. IIpu atoM eciu
COBPEMEHHBIE OUePTaHUsS MATEPHKOB COEAWHUTH Ha COBPEMEHHOM Tiolyce, TO
OyzmeT 3aMeTHO 3usiHHE Mexay ABctpamueid u Bocrounoit Aszumeit. B 1962 r.
Cupun bapuert n3 JloHmoHa mpemIoXun OOBACHATH 3Ty HECOCTHIKOBKY,
pasmenias COBpeMEHHbBIE MaTepPHKH Ha Tiaodyce 2/3 ot coBpemeHHOro. Kak oH
3aMETHJI, «TPYIHO ITOBEPUTH, YTO TOJIBKO CIYYailHOCTBIO OOBSCHSETCS TaKoe
COBIIaZICHNE KOHTHHEHTAIBHBIX OKpamH». [lo3nHee OH ymogoOWi IOKHBIC
MaTepUKH JIeTleCTKaM LBeTka (puc.l).

3HBATOD

\ 5 ..

Puc. 1. AHanozus ¢ «packpoiswumcsa» 6ymoHom [4].

Haxonxn Tpommdecknx okaMeHenocTed (pa3sHOOOpa3HBIX OpaxHoOMop,
KOpaJUIOB M (y3yIMHHI) B COBOKYITHOCTH C COBEPIIEHHO HE3aBHCHMBIMHU
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MaJeOMarHUTHBEIMH JTAHHBIMH ITOKA3BIBAIOT, YTO B IIEPMCKOE BpeMsl (IIPHMEPHO
245-280 muH. et Haszan) skBartop mpoxoawn B CeBepHoil AMepuke depes
mraTel Texac u Heto-iiopk. CoBpeMeHHBIH 3KBAaTOp MPOXOIUT Yepe3 bpasmuto.
3Hauut, ceiiyac CeBepHas AMepuKa HaXOOUTCS NpHMEpHO Ha 35° Ommke K
CeBepHOMY MONIOCY, YeM 3TO ObIIO B HMepMCKOM mepuoje. TOUHO Tak ke
eBpOIECHCKIE OKaMEHEIOCTH U IaJICOMarHUTHBIE JAHHBIC CBHUJICTEIBCTBYIOT O
TOM, YTO TEPMCKHII SKBaTOp IPOXOJIMI BCETO0 Ha HECKOJIBKO I'PagyCcoB IOXKHEE
Opanmun. CoBpeMeHHBIH SkBaTOp nepecekaeT Llenrpansayro Adpuky. 3HaqwT,
n EBpoma ceifqac npumepro Ha 40° Gmke k CeBepHOMY MONIOCY, YEM TOT/A.
Crnenys 5TOMy NPHHLUILY COIMOCTaBlICHHUs, moiydaeTcs, yTo Cpenuss Cubupb
ommke k CeBepHOMY ToJrocy Ha 20°, 4eM Torzaa.

Wtak, 3a Bpems, mpomeAmiee C TIEPMCKOTO MEPHOAA, MATEPHKU
OpUONU3UINCh APYT K JAPYry B paiioHe ApPKTHUKH, KOTOpash COOTBETCTBEHHO
JOIDKHA ObLIa NMOJBEPrHYThCS CKaThio mpuMmepHo Ha 5000 kM. Ho Bce aTo
BpeMst ApKTHKa ObUIa paiiloHOM PacTsDKEHHMS, B Pe3yIbTaTe KOTOPOTO PACKPBUICS
CeBepHblit JIenoBUTEIN OKeaH. ITO HEBO3MOXKHO OOBSICHUTB, €CII CYUTATh, YTO
3eMiIsl He UCIIBITANa PaCIUPeHNS.

TlaneoHTONOTHYECKUE U TTaIEOMArHUTHBIE AaHHBIe [Ts Tpuaca (200-245
MIIH. JIeT Hazax), ropel (145-200 muH. netr Hazan) u Mmena (66-144 muH. net
Ha3am) HE3aBUCHMO JpPYyr OT JpPyra BBUIBISIIOT TOT XK€ IapajfioKc: MaTepHKU
cOmmKkanich B APKTHKE ITOCIe KaXJ0ro U3 3TUX MEPHOJOB, HO BCE B MEHBIICH
CTENEHH B KaXIBIl Mociexyrommid mepuod. Bce 5TH IaHHBIE MOXHO
HUHTEPIPETHPOBaTh  KaK  MPOSBICHHE IOCTEIEHHOT0O W  HEYKJIOHHOTO
KPYIHOMACIITa0HOTO paclINpeHNs IAaHEThl 3eMIIs.

B navane 1970-X rof0B CHEUATKHCTHI IO MAICOMArHETU3MY COOOIIIHIIH,
YTO MAJICOTOIIIOC, BCET]a HAXOUTCS HECKOJBKO JANBIIE OT COBPEMEHHOTO, €M
CPeIHUIl MaJeomoMOC IO JaHHBIM U3 BceX paiioHoB (puc. 27). VimeHHO 3TO U
MpeICKa3bIBaeT TEOPUS PACIIMPEHHsT 3eMIIH, TaK KaK yIJIOBBIC PACCTOSHHS Ha
3eMHOHM TTOBEPXHOCTH, CIy)Kalle OOBEKTOM IAICOMATHUTHBIX H3MEPEHHH,
CTaHOBSITCS BCE JAJIMHHEE B KMJIOMETpax 10 Mepe YBEeJIHYEeHHs pajnyca 3eMIIu.

Ilpn pacnage Ilanrem nepumerp Tuxoro okeaHa yBEJIHYHIICS IO
MeHbIed Mepe Ha 10 Teic. kM. OgHAKO €CIM JOMYyCKaTh, YTO PaaAnyC 3eMJiu
0CTaBAJICSI TIOCTOSIHHBIM, TO €r0 MEPUMETP AOJDKEH ObLT YBENMYUTHCS BCEro Ha
TpeTh, a IUIOMIAAb, 3aKIIOYEHHAs BHYTPU HEro, HOIDKHA Obia Oosiee 4eM Ha
TPETh YMEHBIIUTHCA. DTO SBICHUE MPUHATH HAa3bIBATh MapajoOKCOM HEepHMETpa
Tuxoro okeaHa.

Amepukanckoe HanuonanpHOe ympaBlieHHE IO a’pOHABTUKE U
uccreoBaHusAM KocMuaeckoro npocrpanctsa (HACA) BOT yke HECKOIBKO JIeT
NPpOBOAUT HU3MCPECHUEC paCCTOS[HHﬁ MEXAY MaTC€pUuKaMH, HUCIIOJIb3ys A 3TOr0
TPY HE3aBHCHUMBIX METOJIA: JYHHBIE JIa3epPHbIC H3MEPEHUsI, CXOJHYIO MPOLEAYPY
C UCIIOJIb30BaHUEM HCKYCCTBEHHBIX CITyTHHKOB 3eMJIM U MHTEPHEPOMETPHUIO CO
cBepxumHHOM Gazoit (MIC/IB) (puc.2).IlepBbie pe3ynbTaTsl nosiBUIKCH B 1986
r. [6].
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Paanoaseana

=
WHTEPMEPOMETPHA CO CBEDXLAMHHOR BasoM

Jywa

Puc. 2. CnymHuKoeas 2eode3uyeckas cucmema HACA. |- onpedeneHue
paccmosHuli c nomouybto nasepHolii nokayuu Jlynel, lI- onpedeneHue
paccmosHuli c nomowibto nasepHoli N0KAYUU UCKYcCMBeHHO20 CrymHUKa

[6].

Hannsie HACA (mo pacuetam pokrtopa [lapkuHCOHA) yKa3BIBAIOT Ha TO,
YTO B TEUCHHE MepHoa HaOIoIeHuH paanyc 3emiun yBenmunBajics Ha 2,8+0,8
CM B T'OJI.

Ho B 2011 1. B )ypHane «Geophysical Research» Opu10 0my0mmKoBaHo
HoBoe uccienoanne HACA. Komanga yuyeHbIX, IPUMEHSS HOBYIO METOIUKY
JUIsL pacyeTa JaHHBIX, OLICHWIH CpeJjHee U3MEeHeHue paauyca 3emmn B rox — 0,1
MM B ToJ. OTO SBISIETCS HE3HaYMMBIM. V| HOPTOMY MOXHO C TOYHOCTBIO
CKa3aTh, 4TO 3eMJIs B HACTOSIIEE BPEMs HE pacIIUpsIeTCsI.

Ho, BO3MOXHO, pacmpeHHe HpPOXOAWIO B Ooilee paHHHE CTAAuU
(opMupoBaHUS HamIeH IIIAHETHI, 4 B HACTOSIINH MOMEHT PE3KO YMEHBIINIOCH.
VYdeHble CYMTAIOT, YTO CKOPOCTh PACIIUPEHUS B Pa3HOE BpeMs Morjia OBITh
pazHoil.

Ilo xpaiiHelt Mepe, rumores3a paclMpsouieiics 3emMiad 3acily’KUBaeT
BHHUMaHHUs, U NPUBEJICHHBIC TaHHBIC B IOJIb3Y TaKOW MOJENM Pa3BUTHs HaIlIeH
TUTAHETHI 3aCITY)KUBAIOT BHUMaHUS U TATbHEHIIINX HCCIIeIOBAaHUI.
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Hanpasaenue I1:
BO3HUKHOBEHUE KU3HU HA 3EMJIE.
MHOSBJEHHUE YEJIOBEKA U ET'O
BJIUSAHUE HA DKOJIOT'UIO 3EMJIN

®OPMUPOBAHUE YENTOBEKA U PA3YMA B BOJHOW
CPEQOE
M.C. N'opoxoBa
HayuHbin pykoBoauTens npodeccop B.H. CanbHukos
HauuoHanwsHbIl uccnedoeamensckuli ToMckuli mnonumexHu4eckul
yHueepcumem, Tomck, Poccusi

Kak u B Bompoce mpoucxoxxaeHus BceneHHON M JKH3HH, CYHIECTBYET
IpeICTaBICHHE O OOKECTBEHHOM TBOPEHHMH dYeloBeka. Bo  MHormx
HEePBOOBITHEIX IJIEMEHaX OBUIM PacIpOCTPAHEHBI MPEICTABICHUS O TOM, YTO HX
NpEeIKH NPOU3OUUIM OT JKUBOTHBIX M JaXe PAacCTeHHH (Ha 3TOM OCHOBAaHO
HpeJCTaBICHNE O TOTEMax), a TaKHe BEepOBAHMS BCTPEYaeM y TaK Ha3bIBAEMBIX
OTCTaJIBIX HApPOJOB J0 CHX IOp. B aHTHYHOCTH BBICKAa3bIBANINCH MBICIH O
€CTECTBEHHOM IIPOUCXOXAEHHH ofeid u3 mina (Anakcumanzap). Torma ke
3aroBOPWIIM O CXOICTBEe uenoBeka M 00e3bsHbl (['amHoH w3 Kapdarena).
T'mnotesy adpuxaHckoll TPapoAMHEI COBPEMEHHOTO UEIOBEKa B CBOEM
BapHaHTe TMOAJIEPKAIN T€HEeTHUKU. AMEPUKAHCKUH HccaenoBaTenb A. YHICOH,
COBMECTHO C KojuieramMu u3 KanmmdopHHNCKOTO yHHMBEpCHTETa, HPEUIONKHI
THIOTEe3y Tak Ha3biBaeMoil «AdpukaHckoii EBeD»: Bce coBpeMeHHOe
YeJI0BEYECTBO, MO0 MHEHHIO STOTO aBTOPAa, IMPOU30ILIO OT OJHOM >KEHIIMHBI,
KuBIIeH B Adppuke, roxxnaee Caxapsl, npumepHo 100-200 Tbic. et Hazan. BeiBog
GazupyeTcss Ha aHAIN3€ MHUPOBOTO pacHpeNeNieHHs TUIIOB MHTOXOHIPHANBHOM
JHK.

TIpeanomnaraercs, dro Homo sapiens wu3 adpukasckoro meHTpa
paccenmics Mo Bcel OifkymeHe, BBITECHSS BCE Apyrue Tpymisl roMuHUn (63
MertHcanuu). ['mnoresa ocHOBaHa Ha CEPbE3HBIX CTATUCTHYECKUX pacdeTax M,
XOTS B HACTOsIIEe BpeMsl JOCTaTOYHO pPE3KO KPHUTHKYETCs, SIBISETCS
HECOMHEHHBIM BKJIQJIOM B OOOCHOBaHHE MOHOLICHTPHUCTCKOH TEOpHH reHe3uca
coBpeMeHHBIX pac. [loctymupyemoe A. VYHICOHOM «BBITECHeHHE 0Oe3
METHCAINN», BPSI JIM MOXHO TPEJCTaBUTH cebe Oe3 CyIecTBOBaHHS KaKUX-TO
HETIPOHMIIAEMBIX BHEIIHHX OaphepoB, KOTOpbIE MOTJH OBl NPETOTBPATHTH
CMEICHNEe IPH KOHTAaKTaX B MEPHOJBl aKTWBHBIX Mmurpanuil. Kpome Toro,
MaJIe0aHTPOIIOJIOTHIECKHE MAaTepHalibl CBUJIETENBCTBYIOT CKOpee B IIOIB3Y
METHCAIIUH Ha CaMBbIX Ppas3in4YHbIX YPOBHAX OBOJIFOIIUH TOMHUHHM.
BapuaOenpHOCTh NPU3HAKOB JIBYX S3BOJIOLMOHHBIX cTaguii (HOmoO erectus u
Homo sapiens) HaBoaWT Ha MbICIb OO OTCYTCTBHH TAaKCOHOMHYECKOH, a
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ClIeIOBaTeNbHO, OHOJIOTHYECKOil 000COOICHHOCTH pa3HEIX Iy ToMUHU. Tak
4yTo ujest OOBEIMHEHUS BCeX IMpeacTaBHTENed poma HOMO B oauH BuA
HpeCTaBsieTcs BHONHE pasyMHOH. Takum obpas3oMm, Cyas MO BCeMy, MMEIH
MECTO «CETeBUAHAs O3BOJIOLUS» KaK He4YTo mpucymee poxy Homo, kax
CIIEICTBHE OCOOEHHOCTel ero ObITuss M pas3BuTHA. [losToMy rumoOTe3a
«Adpuranckoii EBbD» TpencraBisercs CIMIIKOM OJHOCTOPOHHEH: OHa He
YUYUTBIBACT CBSI3eH WM B3aMMOOTHOIICHMH BHYTPH MHOT0O0OPa3HOTo, OBICTPO
pa3BHBAOLIErocss KOHIJIOMepaTra TpyI, KakHM BO BCE BpeMeHa ObUIO
4enoBeyecTso [4].

B mHacrosmee Bpems o0OCy)XKmaloTCs THIOTE3bl O IPOUCXOXKICHHU
4yelIoBeKa OT BHE3EMHBIX CYILIECTB, MOCEMIABIINX 3eMIII0, WM JAaXe OT
CKpEIMBaHNUs KOCMUYECKHUX MpHIIenbleB ¢ obespsHamu. Ho rocmoacTeyer B
Hayke ¢ 19 Beka BBITEKalollas W3 TEOPUU 3BOMIONUM JlapBHHA KOHLETIHS
NPOUCXOXKICHHUS 4YeJIOBeKa OT BBICOKOPA3BUTHIX IPEIKOB COBPEMEHHBIX
006e3bssH. OHa nosryuymna B 20 BeKe FeHEeTHUECKOe HMOATBEPIKACHHE, MTOCKOIBKY
U3 BCEX JKMBOTHBIX 0 T€HETHYECKOMY ammapaTy OJIDKE BCEro K YEeIOBEKY
oKazayuch ImMMIaHide. JlapBMH  yTBepXkIaj, dYTO  JBIKYyHIas  CHJIa
OHOJIOTMUECKO 3BOIONNK — O0pH0a 3a CYIIECTBOBAaHHE U €CTECTBEHHBIH 0TOOD
B Hell Hamboiee NPUCIOCOOJICHHBIX M CHWIBHEWIMX. B ocHOBe ero
OPEeAINONIOKEHH  JIOKHT HAes, 4Yro Kakymascs L[elecooOpa3HOCTs,
TapMOHUYHOCTH, JaXK€ KPacoTa KHUBOU MPUPOJBI MOPOXKAEHBI UTPOIO CIIydasi, a
NpaBWIa 3TOW WIPHl OrPaHHYEHBI JIMIIL OE3NYHBIMHA U CIENBIMH 3aKOHAMH
TIpupons!. ITockoybKy YeTOBEK, OYEBHIHO, MMEET MHOTO OOILIEro C APYTHMH
JKHBBIMH CYIIIECTBAMH, TO BIOJIHE JIOTHUYHBIM OBLIO U CIIEAyIolIee cOOOpakeHne
JlapBrHa: IpHYHMHA TOSBICHHS «BEHI]A TBOPEHMSD) - YENIOBEKA — TOXKE JIMIIb
COBIAZIEHWE psija CiydaifHocTed. ODTH WIeH TOCIOJCTBYIOT B OHOJNOTHH U
AQHTPOIIOJIOTUH TI0 HACTOSIIee BpeMs. UemoBeK NPHHAMIEKHT K CEMEHCTBY
Tomuanzaer, otpsga Ilpumatel, kimacca Miekonuratomue. CemeHcTBO
TOMHHHIB! OTCETHIIOCH OT BBICIIUX Y3KOHOCBHIX 00€3bsH THe-To Mexnay 14 u 4
MIJIH. JIeT Ha3aJ. bojee TOuHO ompenenuTh Henmb3sl, TaK KaK HUKAKHX OCTaTKOB
4eJI0BeK0OOpa3HbIX B TedeHue 3tux 10 muH. ner (ot 14 no 4 MmuH. 5er) He
Haiineno [5]. DTo mepBas 3arajika MOsIBICHHs 4eloBeka. IIpexamornararor, 4To
9TO ObLIa aHTPOIIOTEHOBAs YIHUAEMHS, KaK 9TO CIY4aeTcsl ¢ BUPyCaMH TPUMNA U
JIpYTMMH MHQEKINOHHBIMH 3a0oneBaHUsIMU. Ecii 3TO Tak, TO 9enoBek Mor
MOSIBUTBCS B KpaTdaimue cpoku 1-2 TeIcs4M JeT B uHTEpBajie 3,5 muH. — 1,5
MITH. JIeT Ha3aj. Bexp 10 6 MIIITHAapI0B HAaceleHHe IIAaHOBO yBENHYMIOCH 3a 2
BeKa. [Jlpyroil BOmMpOC, KaK TOSIBUICS Pa3yM M CO3HAHHUE, a JUI 3TOTO Hy>KHO
OBUIO YBENMYUTHCS MO3TY TIPEMATOB B 2-3 pa3a. ManoBeposTHO, 9TO 3TO OBLIO
ClIETIaHO 3a CUEeT TPYAOBOH AeATEIbHOCTH. YenoBeK, BEpOsATHO, Hayal padoTaTh
OT TOTO, YTO €ro MO3r yxe TpeOOoBaJl MHTEIUIEKTYalbHOro Tpyaa. Bpemenn Ha
9BOJIIOLIMIO MO3ra B Tpyae He Obuto. Jla m kyna nemuch 10 MuH. jeT 3Toi
OBOJIIOIIMH, €CJIM HHUKAKUX TMEPEXOMHBIX (bOpM YCJIOBEKa 3a 3TO BpPEMsA HE
BO3HMKJIO. be3 rnobampHON Omonormueckod  KaTacTpo(bsl HEBO3MOXHO
nosiBienne denoseka cumtaer C. Jlem [6]. Ho momkeH nm Takoke W pasym
MOPOKAATECS Pa3pyIINTEIHHEIM KaTakin3MoM? BeTBb 3BOIONMOHHOTO JpeBa,
Ha KOTOPOH HOSIBHINCH MIIEKONUTAIOIINE, HE pa3pociack OBl M He obecreunia
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UM TJIaBEHCTBA CPEIV KUBOTHBIX, €CIIH OBl Ha pyOeke MEeJIOBOTO U TPETUIHOIO
MEepHOI0B, IPHUMEPHO 65 MITH. JIeT Ha3al, 3eMilsl He mepexuna Obl KatacTpody,
BBI3BAHHYIO MaJeHHEM MeTeoputa wian cnyTHuka [lepyna Becom 3,4 — 4
tpuuoHa ToHH [11]. JIMHO3aBpBI TOCMOACTBOBAIM Ha Cylle, B BOJAEC U B
BO3ayxe Ha mpoTshkeHur 200 MIIH. JIeT U BHE3AIIHO BBIMEPJIM B KOHIIE ME30305l.
Ecnm OBI 3TOTO HE CIyYHIIOCH, TO HOCHTENIEM pa3yMa, BEpOsITHEE BCETO, CTal Obl
nuHO3aBp [5]. MokHO mpenmonararh, 4TO IPHPOJa HH OJIHH pa3 IbITAajach
«COo37aTh» pa3yM Ha 3emile, BBIOMpas OHOOOBEKTHI — HpecMBIKaroIuec,
HaceKoMble, MileKonuTatomue. .. ? OcTaercsi OTKPBITHIM BOIIPOC, CMOT OBI pa3syM
MOsBUTHCS Ha 3emiie 6e3 katacTpodbl, KOTopast MpoU30LLIa 65 MIH. JIET Ha3ad U
MOSIBUThCA B WHOH (opMme, 4eM Hallla, He TOMHHOHIHOH ¢opme. B ydueOHOM
auTepatype M B OONBLIMHCTBE HAyYHBIX MyONMKaLUi MOAIEPKUBAIOTCS
SBOJIIOIIMOHHON T'MITOTE3bl IPOUCXOXKICHUS YeJIOBeKa 1 pa3yma [7]. YV yenoBeka
HE HAWJCHO HU OJHOro Oeika W (epMEeHTa, KOTOPBIH OBl TOJHOCTHIO
OTCYTCTBOBAJ Y JAPYTHX ITO3BOHOUYHBIX. Hew3BecTHBIE I'eHBI, 0OeCcIIeunBaloIIe
9BOJIFOLMOHHOE MIPEUMYLIECTBO YeJIoBeKa. Bo3HHUKaeT ele oJ1H BOIPOC: KOra
JpeBHHUIT yenoBek cOpocui mepcTh (00J1e3) Kak MOT pa3BUBATHCS 3TOT MPOLIECC
M KaKkoe 3HAaueHUE OH MMeN JUIsl CTaHOBJIeHUs 4enoseka [9]. K Tpem mpusHakam
OTJINYHUS YETOBEKa OT )KUBOTHBIX OTHOCATCS: MPSIMOXOXKAEHHE, IPUTOTHAS IS
TOHKHX [BIDKCHHH pyKa, YPE3BBIYaifHO Pa3BUTHI MO3T (HOSBICHHE BTOPOM
curHanbHOM cucrembl), A.I. MamnenkoB u  E.M. KoBaneB mnpemmararor
NPUCTaBUTh YETBEPTHIH — Tojiast Koxka. [ToTepro mepcTH MOXKHO paccMaTpHBaTh
KaK Ba)XHBII DBOJIIOIIMOHHBINA NPHU3HAK, OKOHYATENHHO OTJCIMBIIUIA YellOBEeKa
OT ero Bosocatoro mpeznka. Koxxa obecreunBaeT LEIOCTHOCTb OpraHU3Ma U
CIy)KHUT CPEACTBOM CBSI3H C OKpyXaromei cpemod. Menuko-Ononornieckue
JTaHHbBIE HE OCTABIITIOT COMHEHUH, YTO IOTEPsI MIEPCTSHOTO MOKPOBA IPOM30IILIA
HmapayiebHO C Pa3BUTHEM MO3ra IIPEAKOB YENIOBEKa M HMelTa OTPOMHOE
3Ha4YeHHe JJIs1 cTaHoBiIeHust HOomo sapiens.

Tlo TeopeTndeckum pacdeTraMm, OCHOBAHHBIM HA XOPOIIO M3BECTHBIX IS
MIJICKOIIMTAIOMINX COOTHOUICHHUSX MEXKIYy pa3Mepamu Tella MaTepH, IUIoAa |
CpoKaMH OEepeMEHHOCTH, IPOJODKHTENIBHOCTh OEpeMEHHOCTH Yy YelloBeKa
JoDKHA Obl1a cocTaBisATh 11 MecsieB. Bo3MOXXHO, y HalIMX JaleKUX MPEIKOB
Tak OHO ¥ Obu10. [lo MHEHHIO M3BECTHOTO HEMELKOro mnaneooHrosora JI.
Bonbka, genoBek — 3T0 moy3penblid 3apoabim 06e3psHEBL. [lmon mmmMmanze u
TOPHJUTBI — TONBIA B 8-9 MecsleB, HO ¢ TyCcTOH IIAmnKoH Booc Ha rojose. [lo-
BHIIMOMY, TTOTEPSI BOJIOCSHOTO MOKPOBA IIPOM30IILIA y YEJIIOBEKa B Pe3yNbTaTe
¢uKcanuy, WMeIomeHcs y TOMHHHI OHTOT€HETHYECKOH IpOorpaMMEl,
COOTBETCTBYIOIIEH IO BpeMeHH §-9 MecsmaM >MOPHOHAIBHOTO Pa3BHTHS.
KoxHslit penbed namonu u cronsl Gopmupyercst Ha 9-12 Heznene saMOproreHesa
M3 9K30[ePMbI TOTO K€ 3apOJBIIICBOTO JIUCTA, U3 KOTOPOTO Pa3BUBACTCSA U
LIEHTpaJlbHas HepBHAs CUCTeMa. B mpoiiecce 3BOJIONUM KOXKa IMepecTaeT ObITh
TOJIBKO 6apb6pHO-33.l_L[I/ITHl)IM OpraHoOM U CTAHOBUTCA HapsAAy C 3TUM OpPraHoM
4yBCTB, 1yBCTBUTEIbHON MeMOpanoii [9].

Bcee MIePEUHCIICHHBIE MIPOLIECCHI AHTPOIIOTEeHE3a MOXKHO
YIIOBJIETBOPUTEIBHO OOBSACHUTE ITOCPEACTBOM THUIIOTE3Bl BOJHOTO IIEPHOAA
(dopmuposanust HOmo sapiens. Briepsole Takast Touka 3penusi Opuia 000CHOBaHA
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rojulanackuM 3oonoroM SHoM JluHn6anom [8]. OH mpemnoxui, 4TO POA
JIOJICKOM PO’KJaliCs HE B CaBaHHE, a HA MOPCKUX MENKOBOJBSX, B YCTBSIX PEK.
IMeHHO Ha  MENKOBOJBSX  YENOBEKOOOpa3HOW  o0e3psHE yHOOHO |
1enaecoobpa3Ho OBUIO BCTAaTh Ha 3aJHUE HOTH, NOJACP)KUBAs TOJIOBY Haz BOJOH.
Hamm wccneoBaHust Takke MOATBEPXKAAIOT TAaKylo TOYKy 3peHus [3]. Ora
TOYKa 3pPEHUs CTAHOBUTCS BCE Ooliee COCTOATENHHOH B CBA3M ¢ paboTamMu B
o0JlacTH CaMOOpPTaHW3allUH IIPOIECCOB, CBSA3AaHHBIX C BOAHBIMH CHCTEMaMH
[2,14]. B 1959 roay mo peuieHnto MeXBeJOMCTBEHHOTO CTPAaTUrpadUyecKoro
komurera CCCP kaiiHO30iicKas 3pa pa3zaeneHa Ha TpU IIepHO/ia: MaJeOreHOBBI,
HEOTCHOBBIH M YETBEPTUYHBIA (aHTpOIOreHoBHIi). IlepBble TemIOKpOBHBIE
MeJIKHe TPUMHUTUBHBIC MJICKONHUTAIOIIIE MOSBIINCH yxke B Tpuace (248 — 213
MIIH. JIeT). Mnekonurampomue Tpuaca ObUIM SIMIEKIaTyIUMH, KaK eXuAHa H
yTKoHOC. CUMTalOT, YTO B TEUEHHE TPETHYHOTO MepHoia (MaJeoreHoBOro),
KOTOpBbIM Hayajcs 66 MIH. JIeT Has3aJl M 3aKOHYMWICA 25 MIH. JIeT Hasaj,
000CcOo0MIICST OTPsA IPUMATOB. B mepBoii MONIOBHHE TPETUYHOTO Iepruoaa ObUTH
MINPOKO PACIPOCTPAHEHBI Jieca TPOIUYECKOr0 M CyOTPOIHMYECKOro THHA H
ycHmenu — BO3HHMKHYTH  BCE  COBPEMEHHBIE  OTPSABI  MIICKOIHMTAIOIIMX.
IIpennonoxxurenbHo B Havaje KaifHO30s B mayeoueHe (55 MiH. JieT) mocie
KOCMUYECKOW KaracTpopbl YacThb AaHTPONOTEHHBIX (YeTO0BEKOOOPA3HBIX)
00e3bfH CIlyCTHJINCh B MOpe, KOTOpoe ObUIO TEIIbIM U HACHIIEHO
Pa3HO0Opa3HBIMU KUBOTHBIMH, KOTOPBIX MOXKHO OBUIO yHOTpPEONSATH B IHIIY.
Kutbl (MnexonuTaromue) ¢ Cymd TOXE YIUIM B MOpPE M CTajld MOPCKHMH
JKUBOTHBIMU. [Ipeniok uenoBeka, yiis B BOAHbIE OacCeliHbI, yMEHBIIII BEC Tela,
cOpoCHII IepCTh, BBIIPSIMAJICS, BUJON3MEHIIT O3BOHOYHUK (Ha S — 00pa3HbIii),
HnpUOOpeN CTOITy, YBEIMYWIJI pa3Mep Mo3ra, 0CBOOOIMI PyKH Ul JOOBIBAHHS
mumy. B Bome ymenwmmiics mepuon OepemenHoctd ¢ 11 mo 9 mecsues, 4to
MIPUBEIIO K POXKICHUIO JIeTell ¢ KOKeil HEMOKPHITOW BOJIOCAMH. DTO HMPOU3OIILIO
Ha OONBIIMX MPOCTpaHCTBaX mobepexuin Adpuku, Cpean3eMHOMOPBS,
Wupniickoro, Tuxoro okeanoB. Kimmar B maieoreHe Ha ILIaHETe OBLI MsIde
coBpeMeHHOro. Tak B paHHEM U CpPEIHEM JOLICHE CPEIHEeroJioBas TeMIeparypa
cocrasysia + 27°C, HO K KOHILy 301eHa (38 MIH. JIeT) OHa MOHU3MIACh €O +(7-
10°C) xak B Hacrosiiee Bpems. UYenoseky, c(HOPMHPOBAHHOMY B BOJE,
HNPUXOAMIOCH BCE Yallle BBIXOJUTh U3 BOJHBIX 0acCEHHOB U JTOOBIBATH MHUILY HA
cyme. Ha cyme B 3Tol BpeMs B pe3ysbTaTe COKpAIIEHHUS JIECHBIX IJouianeit
oIHH U3 (OPM UEIOBEKOOOPA3HBIX 00€3bsH OTCTYNHJIHN BIIIyOb JIECOB, Ipyrue
CITyCTHJINCH C JICPEBBEB HA 36MIIIO U CTAI OCBAWBATh OTKPBITHIE TIPOCTPAHCTBA
napasuenasHo ¢ Homo sapiens.
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CTPATEINMA PA3BUTUA BAKYAPCKOIO
MECTOPOXOEHUA - BYOAYWEE YENOBEYECTBA
Y.B. EpeweBa
HayuHbIn pykoBoguTens goueHT B.A. [loHomapés
FOpauHckulli mexHono2u4yeckulti uHcmumym (¢hunuarn)
Hauu0Haanoeo uccnedosamersnibcko2o TOMCKO20
nosiumexHuU4ecKo20 yHueepcumema, 2. TOMCK, Poccus

Ka)leoe HN3MCHCHHUE BHCIIHUX yCHOBHﬁ, BBI3BAHHOC OpraHu3sMamu,

BIUAJIO Ha  J]aBJeHHE OTOOpa, KOTOPOE€  BBIHY)KIAlIO  OPraHU3MBI
MpHUCIIOCa0IMBATECS. K HOBOH Cpelie, a TEM CaMBIM ee eIe OoibIne W3MEHSTh.
Takum o0pa3oMm, B XOje 3BOMIONMM XKM3HH Ha 3emiie cpema (opMHpoBaia
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OpTaHM3MBl, a OpraHu3MBI (opmupoBanmu cpexy. Bompoc 0 BO3HHKHOBEHHH H
Pa3BUTHU XHU3HU Ha Halleil iaHeTe — OAMH U3 Haubosee CIOXKHBIX U B TO XK€
BpeMsI HHTEPECHBIX B COBPEMEHHO I€0NIOTHH.

Bakuapckoe keme30pyAHOE MECTOPOXKAEHHE SBIAETCA OJHHM U3
KpYNHEHIINX MECTOPOXKICHUH kKene3HoH pynsl B Poccun u Mupe, Haxoaures Ha
Tepputopun bakdapckoro paiiona ToMmckoil o0macTH B MeXIypedbe peK
Anmopma m Hxkca (mputokum pexu Yast). MecTopoxIeHHE NPHYPOUCHO K
BEpXHEMENIOBEIM M MaJCOTCHOBEIM OTJIOXKEHHSIM, HEPEKPHITHIM JTOBOJILHO
MomHO# Tommed (160-200 M) HeoreH-4eTBepTMYHOTO Bo3pacra. JKenesHble
PYZABl CBsI3aHBI C HECKONBKUMU TOPU30HTAMU: HAPBIMCKHM, KOJNIALIEBCKHM,
TBIMCKUM U 0aKk4apcKHUM. MOIIHOCTh MPOAYKTUBHBIX IIACTOB KoJeOIeTcs: oT 2
mo 40 M. XenesopyaHbsle TOPU30HTHI MPOCIECKHBAIOTCS HA BCEH ILIOIAIU
MECTOPOXKJICHUS, a TakkKe 3a ee MpelellaMH U Pa3ZeNnsaioTcs 0e3KeIe3UCThIMU
WM clabO0XKEIe3UCTHIMH  TIOPOJaMH, KOTOPBIE HEPeIKO C  Pa3MBIBOM
MepeKphIBalOT Apyr apyra [3]. MecTopokaeHue ObUIO OTKPBITO CIyYailHO MpHU
pa3Benke HedtH B 1960-X rogax, 0JJHAKO pyAHBIE TOPH30HTHI U BBIIIENEKALIINE
TOJIIM CWJIBHO OOBOJHEHBI, IO3TOMY IUIaHBI Pa3pabOTKH MECTOPOXKIACHHS
HOSBHINCH ToNbKO B Hadane XXI Beka. baza 3annmaer mnomans B 16 ThIC. KM2.
XKenezopynnsie 00pa3zoBaHMS HaXOAATCS B TPEX TOPH30HTAX Ha IIIyOMHAX OT
190 mo 220 wmerpoB. Pyznpl aHamormyHel pyAaM JOTApUHICKOTO THIA, H
comepxat 10 57% sxenmesa, a Takxke nmpuMecu Qochopa, BaHaIMA, MAIIALU,
30J10Ta (B MPOMBIIIIEHHBIX KOHICHTPANUsIX) U m1aTHHBL. CollepikaHue xeiesa B
oboraménHol pyzne cocraBisier 95-97%. 3anackl xKeae3HOH pyabl OLIEHHBAIOTCS
B 28,7 mupa. ToHH. IlpeaBapurenpHas olieHKa 3amacoB pydsl bakdapckoro
pyAHOro y3ia cocraBigeT 25-30 MUILIMApIOB TOHH CO CPEIHUM COJIEpKaHUEM
BaJIOBOTO Jkene3a B pyxae 37,5-42,5%. Oxomo 30% 3amacoB HaxomuTcs B
PBIXJIOM, CBITydeM WM IIOMYCIEMEHTHPOBAHHOM COCTOSIHUH. bakdapckoe
JKEeTe30pYAHOE MECTOPOXICHHE Hapsixy ¢ BacioraHckmm 00JI0TOM BIIOJHE
MOXET TMpeTeHAoBaTh Ha cTpouky B Kuure pexopnoB I['mnuecca. Hauano
NPOMBIIUICHHOTO OCBOeHWs bakwapa o0s3aTenbHO TMOBieUeT 3a  co0oi
Cepbe3HOe W3MEHEHHe BceX OJTHX mpomopuuii. B Gonee otnaneHHoi
nepcrekTuBe  bakuapckoe ~— MeCTOpOXIEHHE  Morio  Obl  «oOpacTm»
METaJUTyprHYeCKUMU KOMOWHATaMM, YTO TIOBJIEKJIO OBl yXe He TOJBKO
reorpadIecKHi, HO ¥ SKOHOMHYIECKHH IepesieN PhIHKA. 3aIyCK MPOU3BOACTBA
Ha 0aKIapCKOM MECTOPOXKICHHH CYIIECTBEHHO IepepaclpeieNliT PaCCTAHOBKY
CHJI Ha POCCHHCKOM MertaimyprudeckoM peiHKe[1, 2].  bakwapckoe
MECTOPOIK/ICHUE BBHITTIIUT BeCbMa KOHKYPEHTOCIIOCOOHBIM.

Pacnopsixkenue [IpaButenbcTBa Poceniickoii @eaepauuu ot S5 nioJis
2010 r. Ne 1120-p r. MockBa

Crparterusi pazsutusi Cudupu g0 2020 roxa no Tomckoi odnacTu:

Benyme otpaciu  mpomblnuieHHOCTH TOMCKO# 007acTH -  TOIUIMBHAs
MPOMBIIUICHHOCTb, LBETHAas METAJUTYPrHs, XHUMHYecKas U HepTeXuMHUdecKas
MPOMBIIUICHHOCTH, MaITHHOCTPOCHHE u MeTamoo0paboTKa,
JNIEKTPOdHEPreTHKa,  JiecHas,  JepeBooOpaldaThBaromasl ¥ [HIIEBas

MPOMBIIUICHHOCT. OCHOBHBIMU CTPATETHYECKIMHU HPHOPUTETAMH COLHATBHO-
SKOHOMHYECKOTo pa3Butust Tomckoir obmactu B 2010 - 2020 romax OymyT
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SBIATHCS JaJIbHEHIIee OCBOEHHWE MPUPOTHBIX pPEcypcoB (YTrIIEBOIOPOJH,
JKele3Has pyfa, Jiec W T.J.) U Pa3BUTHE COOTBETCTBYIOUIMX JOOBIBAIOIIUX H
nepepabaThIBAIOINX MIPOU3BOICTBEHHBIX KOMILIEKCOB
(HedTerazoq00bIBAIONIET0, METALTYPTUUECKOTO, JIECOMPOMBIIUICHHOTO) —Ha
ceepe Tomckoil o6nacTy, pa3BUTHE WHHOBAIIMOHHBIX NPOHM3BOJICTB M HAYYHO-
oOpa3oBaresbHOTO KoMIUIekca. PasButme ToMckoil oOiacTH CBsS3aHO C
co3laHueM He(TerazoJo0kBaromero KoMIuiekca (mpaBobepexse p. OO6wm),
OCBOEHHEM 3aIacoB JIEJIOBOI1 IPEBECHHEI CEBEPHBIX paiioHOB ToMmckol obnacTH
U ocBoeHHMEM bak4apckoro >Kene3opyJHOTO MeCTOPOXKAEHMs. Peamm3amus
MPOEKTa MO OCBOCHUIO MpaBoOepekns p. OOM MpUBEAET K MOSBICHHIO HOBOTO
BBICOKOIIEPCIIEKTUBHOTO O0BEKTa M1 pa3BUTHA He(pTerazomoObIBaIOIIEro
cexropa ToMckoil o6nacTH, 4To Takke MOTPEOYET AOMOTHUTENFHOTO Pa3BUTHS
HeTe- W Ta3ompoOBOAHOTO  TpaHcmopra.  Paszpaborka  bakuapckoro
MECTOPOIXKJICHUS IIPEANONAracT CO3JIaHUEe COBPEMEHHOTO METAJLIypIH4ecKOro
KOMILIEKCa, PabOTaIONIET0 ITOJTHOCTHI0 HA MECTHOM CHIPbE M MPOU3BOISIIETO 7 -
10 MIH. TOHH TOTOBOW TPOAYKIUH (METALIOM3ACIHN)  HIMPOKOTO
HOMEHKJIATYPHOTO CIEKTpa, KOTOPBIH CTaHET OCHOBOW (hOPMHPOBAHUS HOBOTO
CEKTOpa 3KOHOMHKH ToMmckoi ob6mactH. OCHOBHBIMH pPBIHKaMH COBITA IS
TOMCKOTO METAJTypTUYECKOT0 KOMITIeKca (Kak I MpoKaTa M Cisi00B, Tak U
Ul KOHIIGHTpaTa) CTaHyT BOCTOK Poccum, Kwuraii, Kopes u Smonms.
Hmeronmecs 3amacbl A€I0BOM IpEeBECMHBI Ha TeppUTOpUM ceBepa Tomckoi
00J1acTH TO3BOJIAT Pa3MECTHTB 3/IeCh JIepeBO0OPadaTHIBAIOIIIE IPEIIPHATHS 110
MPOU3BOCTBY NMUIOMaTepUaos [5].

M3menuBmiasics 3a TOCIHEOHHE TOABI TEONOJUTHYECKAsl CHTYamus
npUBeNTa K TOMY, 9YTO BOCTOYHBIE perHoHbl Poccum 001agaroT ceromHs
OCHOBHBIMH TI€pepadaThIBAIOIIIMI MOIHOCTSIMA YEepPHOH METaJUTypruu, a
eBpoTeiCcKas YacTh CTPAHBI - CHIPBEBOH 0a30if 1 9TOH oTpaciu. B wactHOCTH,
Ha Ypane u B CubupH pacroiioeHbl 2/3 MeTaUTyprHYeCKHX MOLIHOCTEH M
Tonmpko 1/3 3amacoB jkene3HoW pynsl. M HAaoO0OpOT, B €BpOINEHCKOH dYacTH
COCpeoToYeHbl  2/3  NOKa3aHHBIX  JKeNe30pyOHBIX  3amacoB  Poccum
(npeumymiectBeHHo Kypckass MarHWUTHas aHOMAJIMsS W CEBEpO-3alaj) M BCEro
1/3 MeTamTypruueckux MOIHOCTEH. DTO SBISETCS IPUIMHOM OrPOMHBIX 3aTpaT
Ha BCTPEYHbIC TIEPEBO3KU PY/BI, SHEPIrOPECYpCcoB, TOTOBOW mpoxykimu. OqHoi
W3 THAaBHBIX TPHYMH TAaKOW CHTyaluW SIBISIETCS  HEJOM3YYEeHHOCTD
CYIIECTBYIOIINX 3allacoB M HEOOBEKTHWBHAs OIEHKa pecypcoB bakdapckoro
MECTOPOXKICHHSA, a CIICICTBHEM - HEOOXOAUMOCTh TOCTaBKH PyIbI 3a 2-4-6 ThIC.
kM. Kpome Toro, o6opynoBaHne GONBIIMHCTBA METAJUTYPTHUECKIX KOMOWHATOB,
KOTOpBIe ObUTH mocTpoeHsl 50-75 et Ha3an, Gpu3ndeckn ¥ MOpaIbHO yCTapero,
MX TEXHOJIOTMH HU3KOA((EKTHBHBI, IHEPro3aTpaTHbI, TEXHUYECKH OTCTANBI U
JKOJIOTHUECKH HeOe30macHbl. TeXHHYecKoe MepeBOOpPYKEHHE, BHEIPEHHE
CaMBbIX COBPEMECHHBIX TEXHOJIOTUH - e}lHHCTBeHHbIﬁ nyTh KOPEHHOT'O
YJIy4IIEHHS 3TOW CUTYyal[HH.

IIpennomaraercst, 4To OQUIMANBHYIO PETHCTPALNIO MECTOPOXKACHHE
nonyyur He mnoke 2015 roma. BnpoueMm, nonmHOLEHHas AKCIUTyaTalus
06aK9apCKOro MECTOPOXKAEHHS B JydIlleM CIIydae HadHeTCs JIST yepe3 fecsaTh. U3
HUX TpU Tofia yiIeT Ha J0pa3BeAKy, elle MONTOpa-iBa - HA IIPHBICYCHHE

53



Henponons3oBaTend. Kak MUHEMYM IITh JIET NOHAJOONTHCS Ha OpPTraHU3aluIo
NpPOU3BOJCTBA U CTPOUTETHCTBO HEOOXOAUMONH HHQPPACTPYKTyphl. Takum
00pa3oM, 1o caMoMy ONTHMHCTHYHOMY CIIEHApHIO, CTallb U3 0aK4apcKOH pyabl
HauHyT BBHIUIABIATE B 2022 roxy. [loaTroMy B paifoHe MECTOPOKACHHS MOKET
OBITH CO3/1aH LEJbIH JOOBIBAIOIINI KOMILIEKC, KOTOPBIH CMOXET W3BJIEKATh U3
HeJp HE TOJBKO J>Xele30, HO M peIKHe dJIeMEeHTH Tabmuinsl MeHpeneesa.
Hanpumep, nupkonuii.

B konne 2014 roga u3Biekaemble 3amachl MECTOPOXKICHUS JIOJKHBI
OBITH TTOCTaBIIEHEI Ha OanaHc. 3aTeM PocHenpa oOBSIBAT ayKIHOH II0 TIepefade B
HEJPOIONb30BaHNE JIMIEH3UOHHBIX YYaCTKOB JUIsl I0PAa3BEAKU U JOOBIUHU CBHIPBSI.
IIpennpusitue n Bech NpOeKT Ha3Baiu «bakuyapckas crtanb». BwIrisgur Bce
Gonee dYeM ONTUMHCTHYHO: «Pa3paboTka MECTOPOXKICHUS TPUBEIET K
(OpPMHMpPOBaHHIO HOBOTO MPOMBIIUICHHOTO pailoHa W OyJeT BO MHOTOM
OIIpeeNATh AaNbHEeHIIe NepCIeKTUBBl COINAIbHO-?)KOHOMUUECKOTO Pa3BUTHUS
Tomckoli obmacTuy.

CoryacHO  mpeaBapuTENbHBIM  pacyeTaM,  INPOEKT  OCBOCHHUS
MECTOPOXKJICHUSI M CTPOMTENBhCTBA IepepabaThiBaroNIell MeTauTypriadecKo,
TpyOOIPOKATHON M 3HEPreTUIecKOd MHMPACTPYKTYPHI XapaKTEPHU3yeTCs OUYCHb
CYIIECTBEHHBIMU HA4aIbHBIMI WHBECTUIUSAMH, IIPU BEICOKOH PeHTa0CIbHOCTH
OTHOCHUTETBHO OBICTpO#l okymaeMmocTh. [Ipm ¢GopMupoBaHuM HOOBIBAIOIINX H
nepepadaTHIBAIOIINX MOIIHOCTEH OyAeT MpUHATA MOAYJIBHAS TEXHOJOTUA. DTO
MO3BOJIMT YXKe dYepe3 2-3 Troma NONy4YaTh TOBAapHBIA MPOAYKT B BHIE
KOHIIGHTpaTa WIM CJIHTKOB MeTaula M o00ecre4ynBaTh OBICTpPBII BO3BpaT
BKJIQIBIBaMBIX WHBECTHIMI. HauanpHble MHBECTHIMU I Pa3INYHBIX CTAJWH
pa3paboTK W OOBEKTOB OOyCTpOiicTBA B 3aBUCHMOCTH OT Y4YacTKOB
KoseOrorest oT 175 MutH. nosmapos a0 1,250 mMupa. 1omapos.

Co3znanue " (hyHKIMOHUpPOBaHNE Bakuapckoro TOpHO-
METaJUTypTrHYeCKOT0 KOMIUIEKCa, a TakKe C yIeTOM €CTECTBEHHOTO IOSBICHHS
rOpoaa-CIlyTHUKA YHCIEHHOCTBI0 OT 250 mo 500 Thicsy 4enmoBek moTpelyeT
(hopMupoBaHUs COOCTBEHHOT'O HCTOYHHKA JIEKTPUUYECKON U TEIUIOBOH SHEPTHH,
MPaKTUYECKH PABHOI HBIHE CYIIECTBYIOIIMM YHEProMOIIHOCTIM Beei ToMckoit
obmactu. C y4eToM HOCTHTHYTHIX OTPOMHBIX TapH(OB Ha 3JIEKTPOIHEPTHIO,
TEHJCHIMM K ee JaJbHeHIIeMy pOCTY H3-3a HEONTHMAIBHOH Ta30BOH
CTPYKTYpHI U 0o0mIeMy ee AedUIUTy Ha pHIHKE TOMCKOW 00IacTH MHUIAATOPHI
Bakwapckoro mpoekra IpemycMaTpHBAIOT MPOEKTHPOBAHHE M CTPOUTEIHCTBO
aBTOHOMHOTO  JHEProKOMIUIeKca  MomHocTho  750-1000 MBt ¢
UCIIONB30BAaHAEM MECTHOTO CBIpBsS: Oyporo yris, Topda H HPOIYKTOB HX
nepepaboTkn (TIOTYKOKCA, KOKCA, BOJOYTOJIBHOTO TOINIMBA). DTO K€ CHIPHE
OyneT UCHoNIb30BaThCs B METAJUTyPIrHIECKOM MIPOU3BOJICTBE.

Peann3aumst mpemiaraeMoro ropHO-METaTyprHueckoro KOMILIEKCa
HeMbIcIMMa 0e3  pa3BUTHS, KpOME BBIIICHA3BAHHOW  JHEpPreTHUYecKOoil
MHQPACTPYKTYpbl, HOBOH CXEMBI JKEJIE3HBIX M aBTOJOPOT, YaCTHYHOTO
BOCCTAQHOBJICHUSI M ONTHMH3AIMA BOJHOTO M BO3AYIIHOTO TPAHCIIOPTA.
TTapannensHO ¢ XKENE3HODOPOXKHON CXEMOH TpefronaraeTcs pa3BHUBATh
aBTOJIOPOTH, B TOM dUHCIIE XyONUPYIONHMEe W OOHOBIAIOMINE CYIIECTBYIOIIHE
CTapble CXEMBL.
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Buvisoou

Ha ocHOBe mHONy4YeHHBIX pE3yNBTATOB IPOBEIACHHOTO HCCIEIOBAHUS
YCTaHOBJIEHO:

1.Heo0x0uMOCTh B peann3aui TOPHO-METALTyprH4ecKoro KOMIuIeKkca
U MOJEpHHU3ALUM TNPEKHUX IKENe30JenaTeNbHbIX 3aBojoB Cubupm mis
OCBOeHMS ee Oorareiimmx Hexp M obecredeH s IUBIIN30BAHHOTO IIPOKUBAHUS
HaCeNeHUsl C Pa3BUTHEM DHEPreTHYecKoil HMHQPaCTPyKTYphl, HOBOH CXEMEI
JKEJIe3HBIX U aBTOJJ0POT, YACTHIHOTO BOCCTAHOBJIEHHS U ONTHMH3AIMU BOJAHOTO
Y BO3IyIITHOTO TPAHCIIOPTA;

2.0ctpast MOTPEOHOCTh B CTPOMTENILCTBE KPYMHEHUIIHX NPEINpUSATHI
Yepnoit meramnypruun B Cubupu u Ha [lampHem Boctoke s obecrieueHust
JKU3HEEATEIPHOCTH  HACENIAIOIMX HApOJHOCTEH, M  CO3JaHUS MOIIHOM
MIPOM3BOJCTBEHHOM 06a3bl Ha BocToke cTpaHbl.
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NOABINEHUE YENOBEKA HA 3EMIIE
C.C. KoBanbuyk, M.A. leHucoBa
HayuHbin pykoBoguTens npodeccop B.A. dunatos
Owmckuli N'ocydapcmeeHHbil TexHu4Yeckul yHusepcumem 2. OMCK,
Poccus

CornacHO TEOpUH €CTECTBEHHOT0 0TOOpa, BCe BUJIBI )KU3HU HA HaIleH
IUIaHeTe Pa3BHBAINCh Ha NPOTSDKEHUM MIUIMOHOB JeT. I ToJbko B caMoM
KOHIIE IIyTH MaTyImIKa-TIPUpPOJa B3sUIACh 3a M3TOTOBICHHE C MOMOIIBIO
sBoonny YenoBeka PazyMHOTo, KOTOPHIi MOSBMIICS HA 3eMile OTHOCHTEIHHO
HeIaBHO, Bcero okoyo 100000 net Hazazn.

Iocne mosBneHns Teopunm JlapBuHa 00 SBOJIONMH BCE HAaydHOE
COOOIIECTBO CTAJI0 3aHUMATHCS COOPOM HCTOPHUYECKHX (DAKTOB M JTOKA3aTEIbCTB
B ee moarBepxaeHue. Ho yem Oonblie uccrienoBanoch (GakToB, TeM OoJblIe
BO3HHKAJIO JI0KA3aTeIbCTB, KOTOPBIC MPSIMO MPOTHBOPEYHIIN Takoi Teopuu.[2]

HayuHnslii Mup cnemno mnoanepxuBaeT Teoputo [lapBuHa, M Ha
NPOTSDKEHUH YK€ MHOTO BPEMEHH MATKO TOBOPSI BBOJWIIN B 3a0ITy)KAEHHS BECh
mup. Ilocie mosBIeHHs NaHHOH TEOpUH YUYEHHBIE C HEOOBIYHBIM PBEHHEM
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CTalM JIETAIBHO HM3y4yaTh €€, HO B KOHEYHOM HTOTe JOKa3aTelIbCTB MAJo, a
nepexoqHpIX (opM Tak W He HaiiieHo mo cei aeHb. W TyT coBepiueHHO
HEOXKHJAHHO TIOSIBISIETCS CKAHAANBHBIA TpyH «3ampelieHHas apXeoJoTHus»,
MTHOBEHHO CTaBIIMII MUPOBBIM OectcesuiepoM. Ero aBrop — apxeonor u3 Jloc-
Anmxeneca Maiikn  Kpemo. DToT  y4eHBIi  OmpoBepraer — TEOPHUIO
MPOUCXOXKICHHS YeIOBeKa B MPOLECCE IBOJIIOIMN U yTBEPIKAAET, YTO YETIOBEK
pa3syMHbI >xuBeT Ha Hamlell miaHere yxe noutd 500 muwuinonos setr! Takue
BBIBOJIBI HE YKJIQIBIBAIOTCS B O(QHIMAIBHYIO TeopHio JlapBHHA, IO KOTOPOH
HepBOE YEJIOBEKOIIOJO0HOE CYIIECTBO MOSBHIOCH B PE3yNIbTaTe SBONIOIHU 6
MHJUIMOHOB JIET Ha3all, a coBpeMeHHbIH yenoBek — 100000 ner nHazan. OmHako
COBPEMEHHBIE apXeOoJOTH OOHAPYXHMIM MHOTO TAaKOTO, YTO MPOTHBOPEUUT
opurmansaeiM udpam. B 1934 rogy B mrare Texac psaoM ¢ MalleHbKUM
ropojkoM JIoHI0H ObIT 0OHAPYKEH NMPeMET, MOTYUUBIIHNA Ha3BaHUE «MOJIOTOK
n3 Jlonnona». MonoTok coxpaHwics 6iarogapsi KaMHIO, KOTOPBIA 0Opa3oBaiics
BOKPYT HEro Ha NPOTSHKEHHH MWUIMOHOB JIET. YUEHbIe ONpENeNHIN BO3PAcT
Haxoku — 140 MuLTHOHOB JieT. [2]

B mrare Konopamo oOHapyXnin HAaKOHEYHUKH IJISI CTPEJ, BO3PACT
KoTopeix 135 mmmmnonos ser. Ho camas morpscaromasi Haxoaka — KaMeHb
BO3pacToM 225 MWIMOHOB JI€T, Ha KOTOPOM OTHYETIHBO IIPOCMAaTPHUBAETCS
ornevyatok oOyBu. [lo mepumerpy Haxe BUIHBI CIIEAbl HUTSHBIX CTEXKOB Ha
MOOIIBE M OTIEYATOK KaOIyKa.

DTO MOKa JMIIb IPEJUCIOBHE TeX (haKTOB O KOTOPBHIX HAYYHBIH MHUp
He Xo4eT npu3HaBaTh. Ha Tepputopun Poccun HaliieHO CTONIBKO apTeakToB U
IPEBHUX 3aXOPOHEHHWH, YTO  MOYKHO CMeEJI0 CHCTEeMaTH3UpOBaTh BCE OTH
HaxOJKH W HaIMcaTh BEPHYIO TEOPHUIO IPOMCXOXKACHMS YelIOBEeKa Ha 3eMIle.
Haxonxa, cpemanHas ydeHBIMH bamrkupun, TPOTHBOPEUYHT TpaJUIHOHHBIM
HpeJCTaBICHUSIM 00 HCTOpHH denoBedecTBa. Ha KaMeHHYIO IIIHTY, BO3pacT
KOoTOpoil mpubnmm3nuTensHo 120 MIJUITMOHOB JIET, HAHECEHA penbedHas KapTa
YpaJbCKOTO PETHOHA. Y Ianoch YCTaHOBUTH M€OJIOTHUECKUM cocTaB IUUTHL. Kak
BBIACHWJIOCh, OHa COCTOMT M3 Tpex cioeB. OcHoBaHHMe - 14 CaHTHUMETpPOB -
HpeNcTaBIsieT coO00H MpoYHEeHInNi JomoMuT. BTopoii cnoit - moxkanmyit, cambrit
WHTEpPECHBIN, - TaK W XOYeTCs CKa3aTh, “‘CAeNlaH® M3 JUOICHIOBOTO CTEKIA.
TexHosorust ero o6padoTky Hayke HenszBecTHa. COOCTBEHHO, Ha JTOT CJIOH M
HaHeCeHO M300paxkeHue. Tpernii cioii B 2 MIIDIMMETpa - KanblueBoid dhapdop,
3aIIMINAONIMA KapTy OT BHEIIHETO BO3JCHCTBHA. OTH HAXOAKH HE OBUIH
€IMHNYHBIMH, HO TaK jKe, KaK BCe, OOHapyX€HHBbIC B OYEHb APEBHUX MOPOJAX,
YeIOBEUeCKHEe OCTAaHKW BBHIOMBAIM TIOYBY H3-MIOJ HOT KOHCEPBATHBHO
HACTPOCHHBIX YYEHBIX: aHOMAJbHBIE KOCTOUKH JIMOO MpSATamM B 3alacHUKH,
60 OOBSBISLIM TMOAMCTKOH. B KOHeyHOM wuTOre, mONy4aercsi, 4YTO B
pactopspkeHHH Y4EHBIX HUMEIOTCS HE TOJNBKO aHOMajbHble apTe(akThl, HO U
BECbMa JIPCBHUC OCTaHKH HPOﬂeﬁ, HC BIMCBIBAOINIUECI HHU B KaKHC
XPOHOJIOTHYECKHE pPaMK{ IperojiaraeMoil IBOMIOLMK uelloBeka. KoHewHo,
KaKMM-TO 00pa30M CHCTEeMaTH3UpOBATh M yBA3aTh MeXTy coboi. Ho mist atoro
HY)XHBI BONCTHHY CMelNble Joau. Hacrosmumu peBomonuonepamu OymyT Te,
KTO OCMEJIHJICS TIEPEeCMOTPETh UCTOPHIO Pa3BHUTHS PAa3yMHOW JKH3HH HaA 3eMIle.
He wckmroueno, 9To Ha HHUX, KpOMEe HaydHOH cpensl, OyIyT naBUTh U
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TOCUMHOBHUKH, M JaXe CIIeICTyKObl. Y Hac ke 10 KpalHOCTH He JI00ST
HaHWUKH, ¥ JJOKa3aTeNIbCTBA KaTacTpodbl, B KOTOPOil MOrubiia aHaJIOTHYHAs HaM,
a MOxeT Oolee MOTYIIECTBEHHAs LUBHIM3AIMSA, MOTYT KOMY-TO IIOKa3aThCs
maimHuME. [ 3, 196]

B ampene 2009 roma B «KoMmMcoMOnbcKOH mpaBae» MOSBHIIACH
craths CBetnansl Ky3uHoW, U3 KOTOpoH cTano wu3BecTHO, uTo « Kapra
cozmarens” emg xuBal!y [losBieHne Toi IMyONMKAIlMK B IEHTPAIBHOH rasere
BCETMJIO HEKOTOPHIH ONTHMH3M H ITIO3BOJIWJIO HAAESATHCS Ha TO, YTO XOTS OBI
HEKOTOpHIE CBHAETENHCTBA OBUIOTO paciBeTa 3eMHOI IuBmm3anuu CraBsHO-
ApueB ymacTCsi COXpaHUTb M H3Y4HTh. B cTaThe MNpUBENEHBI XOpOIIHE
(dororpadun, n qaxe BUICOPEHOPTAXK O MOCEIICHUM JIpeBHeHIero apredakra,
XpaHSAIIErocs: B KJIAJ0BKE MOCKOBCKOTO yHHMBepcuTeTa. I3 3Toi cTaThu
CTaHOBHUTCS M3BecTHO, uTo A. UyBBIpoB neiicTBuTensHO nepepan «Kapty» B
MI'Y B2004romy, a B2007romy i HCCIEIOBaHUS IUIUTHL CO3IAIN
KOMHCCHIO, KOTOPYIO BO3IJIaBHII... KTO OBl Bwl mymamn? Anaronmii Kapros —
YEeMIIMOH MHpa II0 IIaxmaTaM M IIPEe3UAEHT KaKoH-To «MexmayHapoaHon
accormarua ~ goumoB  wmupay (MA®M). Buaummo, ero OGombmie, ueMm
YHUBEPCUTETCKUX YUYEHBIX 3aHHTEpPECOBalla HAXOAKa, KOTOPOM, KaK MHIIET
Ceernana Kysmna, 65 mmmmonoB jer! Tem He MeHee, YileHaAMH KOMHCCHH
crama pextop MI'Y Buxrtop CanoBHuumii, uneH npesuamyma Cubupckoro
ornenenuss PAH Anaronmii [lepessako, unenst PAH, PAEH u nBa kocMoHaBTa
— Buranuii CeBactbsiHoB 1 Briagumup AxcéHoB. Xodercs: HafesITbCsl, YTO CTOJb
W3BECTHBIC W 3aCIy)KCHHBIE JIIOMU XOTS OBl HE ITO3BOJIIT 3aMONYaTh M THUXO
YHUUTOXKUTB 3TY LIEHHEHIIIYI0 HAXOJIKY. ..

Emé B 3TOl crathe ecTh OYECHb HHTEPECHOE COOOIICHHE,
MOATBEPIKAAIONIEE NMEPBOHAYANBHYIO JOTAAKy YYEHBIX O TOM, YTO Ha IUIHTE
n300pakeHa KapTa IOKHOYPAJIbCKOTO paioHa. J[ng BEpHOCTH TpUBENEM
HEOOBIIYIO IUTATY:

— K skcniepram-kaprorpadam oOpanianvce A TMOATBEPKICHUS CBOCH
runote3bl HacuéT bamkupuu?

— Mp1 HampaBuiu 3ampoc B BoeHHo-Tomorpaduveckoe ymnpabicHUE
I'enepansHoro mraba Boopyxénnsix cun Poccuu, — coobrmaer UyBbIpoB. —
Opranu3oBaTh KOCMHYECKYI0 ChEMKY Ham nomor AHnaroiuii Kapnos. Cnacu6o
emy orpomMHoe! Ha ¢orokommio IUIMTBI HaHECHIHM peNepHbIE TOYKH
(YecHokoBckyto ropy u ropox Crepimuramak), coTorpagupoBaii 3Ty 4acTh
TeppuTopnn bamkopTroctana n3 KocMOca W COBMECTHIIHM AJIEKTPOHHYIO
TornorpaduIecKyo KapTy, KOCMUYIECKHI CHUMOK M ()parMeHT KaMEeHHOI! IIITHTHI
— Bcé conwtocn![1, 13]

CMIIKOM MHOTO (paKTOB FOBOPUT O TOM, YTO YEIOBEK KaKOB OH €CTb
B HACTOALICC BPEMSA NOABUIICA 3@ MHOI'O MHJUIMOHOB JIET, MOXET OH XXWUJI BO
BpEMEHa [MHO33aBPOB, XOTS MHOXECTBO apXEOJOTHYECKUX  OTKPBITHI
NOJTBEPKAAIOT TO WIM HAaBOAAT Ha MbICHb. [ne ke stor KomepHuk, miau
ApHUCTOTENs HAIIETO BPEMEHH KOTOpPBIE CMOTYT IPHHECTH OTOHb 3HAHHH
KOTOpBIE TaK TIIATENHEHO CKPBIBAIOTCS OT MAacC M YENIOBEK B CBOEH HE JONTOM
JKU3HH, TaK ¥ YMPET JyMas, 9TO OH ITIPOHM30IIET OT 00e3bsHBL
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TAAHUE NbAOB APKTUKWU: NPU4YUHbI U NOCNEACTBUA
C.I". KynbiwkuHa
Hay4dHbin pykoBoauTenb goueHT T.A ApxaHrenbckas
HayuoHanbHbIl uccnedoeamenbsckuli ToMckull nonumexHu4eckull
yHusepcumem, 2. Tomck, Poccusi

JIpapl ApPKTHKM HMEIOT OTPOMHOE 3HA4yeHHE Uil KIMMaTHYeCKOH
cuctemMbl 3emi. JlensHas MmIanKa oTpakaeT COJHEYHbIE JTyYH U TaKUM 00pa3oM
He naéT IulaHeTe IeperpeTbes. Kpome Toro, apKTHYECKHE JIBABI HIPAIOT
GOIIBIITYIO PONIB B CHCTEMAxX LUPKYISIMU BOJBI B okeaHax. HabGmiomaromeecs B
MOCIEHNE AECATHICTHS TI00aTbHOE IOTEIUICHHE U COMPOBOXKJAIOMIEE €ro
COKpallIeHUE IO MOPCKUX JIbJOB ONPENEIA0T IPUCTAIbHOE BHUMAaHUE K
TpaHcopMaluu JEISHOTO MOKpPOoBa ApPKTHKH. OTH HPOLECCHl  OKa3bIBAIOT
BIMSHHE KaK Ha yCJOBUs OOWTaHUs NpexacraButenei (ayHbl ApKTHYECKOro
OacceliHa, Tak M Ha BO3MOXKHOCTH BEICHHS XO3AHCTBEHHOIl NEATENBHOCTH B
oToM peruoHe. llomsipHble MeaBenu, Kak BHUJ, OKa3aJIuCh IMOJ YIrpo3oi
BBIMHPAHHS; PBIOBI, KOTOpBIE HHUKOTAA paHbIIe HEe BOAWINCH B CeBepHOM
JlenoBuTOM OKeaHe, MUTPHUPYIOT B €r0 MOTEIUICBIINE BOABL, TYHAPY 3aMEHSIOT
Jieca, XapakTepHBIE U1 yMepeHHOTro KinnMaTa. OTKPBIBAaeTCs JOCTYI K OOTaThIM
IIPUPOAHBIM pecypcaM U HOBbIE ITyTH Ul CyA0XOACTBa [1, 2, 3, 6].

Ilpupona ApKTUKM B  BbICHICH  CTENIEHM  4YyBCTBHUTEIbHA K
AHTPOIIOTCHHOMY BO3/IEHCTBHIO M OYEHb MEJICHHO BOCCTaHABIMBAETCS IIOCIIE
HEpa3yMHOT0 BMeLIaTesbcTBa. B ApKTHKe CXOAATCS OCHOBHbIE aTMOC(epHbIe
MOTOKH, PEYHbIE M MOPCKHE TEUCHHs, KOTOpbIe H3Janeka HPHHOCAT CIoJa
3arpsi3HAIOIINE BemecTBa. [ oOambHBIE W3MEHEHMS KIMMara B ApKTHKE
HpOSBISAIOTCS, TPEXIE BCEro, B COKPAIICHHM IUIOMAAN MOPCKHX JBIOB,
KoTopoe mpomcxoauT ¢ koHma XIX cromerus. IlpaBma, Ha ¢one obmiero
COKpAILIEHHUS JISITHOTO MOKPOBa ObUTH cTaauu ero paspacranus B 1900-1918 u
B 1938-1968 rT., uepeayromnecs co CTaausiMu ero ymenoieHus B 1918-1938 rr.
1 ¢ 1968 roaa no Hacrosmee BpeMs. LIUKINUYHOCTh 3THX MPOIECCOB yKa3bIBAET
Ha HX O6LLLI/Ie C€CTCCTBCHHBIC NPUYUHBI. Tem He MCHEC, THUIIOTE3a O HAJIUYUHU
[IUKJIa He TPOTHBOPEUYHUT aHTPOIIOTEHHOH TEOPHH NMPOHUCXO/SIINX B HACTOSIIEE
BpeMs KIIMMaTHIecKuX n3MeHeHuH. K ecrecTBeHHBIM KosieGaHUsIM JJOOaBIIseTCS
AQHTPOIIOTEHHBIH (haKTOp, KOTOPHI TONBKO ycuiamBaeT dpdekT moremnenus. B
pe3yabTaTe TEMITBl COKPAIIEHUS JISHIHOTO MOKPOBa B APKTHKE B MOCIETHHE
JACCATUIIETUA 3HAYUTECIIBHO BBILIE TCX, KOTOPLIC MPOUCXOAWIM HA IMPOTAXKCHUU
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Bcero XX Beka. [To mamasiM GREENPEACE, moteps nensHoro mokposa B
netHee BpeMs Ha 60% BbI3BaHA JEATEIbHOCTHIO YenoBeka [1, 4, 5].

Cokpamaercsi Takke | TONIIMHA apKTHUeCKuX npaoB. Crapble
MHOTOJIETHHUE JIbJIbI IOCTETIEHHO 3aMEIIAloTCsI 60Jiee TOHKUMH OJHOJIETHUMH. 3a
MOCIIEJHUE TOJBI [UIOMIAAb MHOTOJIETHHX JIJOB COKPATHIACh B HECKOJIBKO pa3.
Ecin TeMmmbl cokpamlieHHsl JIBJOB COXpaHATCSA, TO B TEUEHHE OJIIDKaHIIero
JECSTHIICTHS] MOXXHO OXKHMIATh NX OTCTYIUICHHS K KOHITY JeTa JO IPUIIOJIIOCHOTO
paiiona ApkTuki, a uepe3 30 JieT B JeTHUH epuoj ApKTUKA MOXKET OTHOCTBIO
OCBOOOXKIATBCSl M3-TIOJ JIEJOBOTO IOKpOBa. TasHHE AapKTUYECKHX JBIOB
NPUBOAUT K YCHJIECHHIO NMOTEIUICHHUS B PETHOHE, BCIEACTBUE TaK HA3bIBAEMOI,
TOJIOKHUTEBHON 00paTHOH CBS3U: yBEIMYEHHE TEMIIOB COKPAILICHHS JEIO0BOTO
MOKPOBa BEIET K YMEHBIICHUIO OTPaXXaTeIbHOH CIIOCOOHOCTH MOBEPXHOCTH
(TeMHBII OKeaH Jydlle MOIJIoNIaeT TEIUIo, YeM OeNblid Jeq) U, cIeI0BaTeIbHO,
YBEJIMYCHUIO OCTYIJICHUS COJTHEUHO# panuanuu [1, 4].

Temmeparypa Bo3gyxa B ApKTHKE 3a IIOCIEAHEE CTOJIETHE
YBEIHYUBAJIACh MMOYTH BIBOE OBICTpee, 4eM cpenHss Temmeparypa 3emmmn. C
1980-x rr. TemmepaTypa B XOJOJHOC BpeMs Trola Ha OOJbIICH YacTH
ApKTHYECKOro mosca yBeduMuuBajach npuMmepHo Ha 1 °C 3a mecsaTuieTrue.
Ilorenuienne 3mecy Hambonee 3ameTHO 3uMoW. 2007 rox OBUT caMBIM TETLIBIM
IUISL peTHOHa 3a Bech neproa Habmroneruit ¢ 1921 roga. B 2008 roxy anomamus
CPEIHEr0I0BOI TeMIepaTyphl BO3AyXa B MOSAPHOH obmacti cocrasmia 1,4 °C
[1].

Paspymienue neqHUKOB B APKTHKE NPOMCXOJUT Ha ()OHE MOBBIIICHUS
TEeMIIepaTypbl CEBEPHBIX MOPEH, YTO TOJIBKO YCHIMBAET TEMIIBI TassHHS JIHJIOB U
ocimabiser uxX 3UMHHH NPUPOCT. B pesynpTaTe moTemsieHus MOPCKOW BOIBI, a
Taoke YCIIMBAIOIIETOCS TasHMS JISAHUKOB ypPOBEHb OKEeaHa MOBBIMAETCA. 3a
nocnegaue 100 mer cpemHmMii ypoBeHb okeaHa momHsuics Ha 17 cm. Ilo
Mporuo3aM, K koHiy XXI B. ypoBeHb MHUPOBOTro okeaHa MOKET MOJHIThCA Ha
20-50 cm. DTO 03HayaeT, YTO HEKOTOPBIE MPUOPEKHBIE TEPPUTOPHH, B TOM
uncie U B Poccuu, OKaxyTes 1MoJ yrpo3oii 3aroruieHust [4].

3a mociesHHE CTO JIET KOJMYECTBO OCAJKOB B ApPKTHKE BBIPOCIO B
cpenHeM npuMepHo Ha 8 %. bosbliie Bcero yBeMMUYMINCh OCAJIKUA B BUE OIS
C MaKCHUMaJIbHBIM POCTOM OCEHbI0 M 3uMoii. [Ipumepno Ha 10 % ymenbmmiach
IUIOIIA/Ih CHE)KHOTO TTOKpOBa 3a mocienHue 30 net. 3HauuTeNnbHOE COKpalIeHne
Iomann oneaeHeHus 3a mociexnue 30 yer (Ha 15-20 %) moaTBep)kmaoT
MHCTPYMEHTAIbHbIE HAOMIONCHHUS 3a apKTUYECKHMH JIbJaMU CO CIYyTHHKOB.
CHyTHUKOBBIE JJAHHBIE TIOKa3bIBAIOT, YTO B cpefHeM Ha 2,7 % 3a mecsTuieTne
YMEHBIIANAch CPeIHEro0Bas IUIOmaas J600B B ApkTuke. OcoOeHHO 3aMeTHa
JMHAMHKA JIETHETO JIbJa. 3a MocleJHee ACCATUICTHE IJIOIalb MOPCKHUX JIbI0B
B ceHTsi0pe cokpatwiach Ha 7,4 %. Haumnas ¢ 2002 rona oAuH 3a APYTUM
PETHCTPHPOBAINCH BCe OoJiee TyO0OKHe MUHHUMYMBI JITHEH IUTOLIA/M JIb/a, a B
2007 roxy ObLT JOCTUTHYT aOCONIOTHBIH MHUHHMMYM 3a MEPHOJ CITyTHUKOBBIX
nabmonenuii ¢ 1979 roga — 4,3 MiIH. KM? [1].

Ha npoucxonsmue B Poccuiickoil ApKTHKe KIMMaTHYecKrue U3MEHEHHS
HaKJIaJbIBAIOTCS JIOTOJHUTENILHEIE AHTPOIOTEHHBIE (DAaKTOPH, B TOM YHCIE
XUMHYECKOE 3arpsi3HEHHE, W30BITOUHBIM BBUIOB  PHIOBI, HM3MEHEHHS B
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3eMJICTIONIB30BAHUH, POCT YHCICHHOCTH HAceNCHUs W U3MEHEHHs B yKiane U
CTPYKTYpE 3KOHOMMKH, KOTOpbIE YCHWJIMBAIOT HAarpy3Ky Ha 9SKOCHCTEMBI,
COLMAJBHYIO M MPOMBILUICHHYI0 HHOPACTPYKTypy pernoHa. Bce 310, B cBOIO
oyepenb, NMPUBOJUT K YCHJICHHIO HETaTHBHBIX A()(GEKTOB OT MNOTEIUICHUS
kinumara [4].

TlocnencTBust HaOMIOJaEMOTo TOTEIUIEHMS B ApKTHKE YXKe celdac
OYEeBHAHBI M MHOTOYHCIEHHEL COBpEMEHHBIE KIMMATHYECKHE HW3MEHEHUS
CYIIECTBEHHO BJIMSIOT Ha NPHOpEXHBIE COOOINECTBa, BHAOBOE pa3sHOOOpasue
JKUBOTHBIX M PacTEHHH, 3/I0pOBbE M OJarococTOsSHHE UYENIOBEKa, a TakKe Ha
SKOHOMHKY M HH(PPACTPYKTYPY apKTHYECKHX PErHOHOB [4].

W3MeHeHHe KJIMMaTa MOKeT INPHBECTH K  He0OpaTHMBIM
MOCJIEACTBUSAM IKOCHCTEMbI APKTHKH:

COKpaleHue OHopa3Ho0Opas3us;

000CTpeHre CyIIeCTBYIOMNX IPOOIeM KOHKYPESHIUN BUJIOB;

YCUJICHHE BIMSHUS YIbTpaduoneToBoil paguanuy Ha OHOJIOTHYECKHE
HPOLIECCHI B MOPCKOIL cperie;

COKpaIlleHHe Cpe/lbl OOUTaHMs OeNIbIX MeABe/eH, TIoneHeH, HEeKOTOPBIX
BHUJIOB NTHII;

HapylLICHHE KOPMOBOW 0a3bl M TPAJUI[MOHHBIX MHUIPALMOHHBIX IyTeH
CEBEPHBIX OJICHEH U IPYTHX BUIOB  JKMBOTHBIX.

Juist okpyskaloeii cpeasbl:

1) Gynmer mpoJO/KATHCS MOBBIIICHHE CPEJHETOJ0BON TEMIIEpaTyphI
HpU3eMHOT0 Bo3xyxa. Hanbosee 3aMeTHBIM pocT TeMIiepaTypsl OyIeT B 3SUMHHUI
HEepHOT;

2) OXHIaeTCs COKpallleHHEe IIepHoJa C YCTOMYMBBIM CHEIKHBIM
MOKPOBOM, YBEIIMUEHHE OCAagKOB (OCOOCHHO 3MMHHX), CTOKa PEK U POCT
TEeMIIepaTypbl BOJbI B BOJOEMAX;

3) Kk cepeamHE CTOJETHS MOMKET COKpAaTHThCS IEPHOJ JIE[OCTaBa,
YBEJIMYATCS TEMITBI JIErPafaliii BEYHOH MEP3JI0THI.

IIporuno3upyemble NOTEPH IKOHOMHKH CJIeAYIOIINe:

1) yBenuueHHE BBHICOT BETPOBBIX BOJH M MOSBICHHS OOJIIOMKOB
aificOeproB OT TAIONIMX JIEAHMKOB Ha apKTHYECKHX OCTPOBAX, KOTOPbIE MOTYT
NPENCTABIATh OMACHOCTH JUISl JOOBIBAIOLIMX COOPYXEHHH W TPAHCHOPTHBIX
CpEICTB;

2) u3-3a PE3KMX MEpemnajoB TEMIEPAaTyphl W YCHICHHS ONacHBIX
THAPOMETEOPOJIOTHYECKIX ~ SIBICHHH BO3MOXKHO YBEJIMYEHHE HAarpy3sku Ha
00BEKTaX IHEPreTHIECKONH HHOPACTPYKTYPHL, POCT YHUCIIa aBapHii;

3) MHOTHE OOBEKTHI XO3SUCTBEHHON JESTEIFHOCTH, PACIOJIOKCHHBIC B
NpUOPEXKHON 30HE, CTOJIKHYTCS C PACTYILUM BO3JCHCTBHEM IITOPMOB U
MHTCHCHBHOI OeperoBoii spo3ueii.

4) HapylIeHHe TPAHCIIOPTHOTO COOBIICHHS H3-3a YBEIHUCHHS YaCTOTHI 1
HHTCHCHUBHOCTH aHOMAJIBHBIX ITOTOJHBIX ﬂBHeHI/IP'I;

5) n3-3a MOJBMKEK IPYHTA B 30HAX TAsSHUS BEYHON MEP3IOTHI BO3MOKEH
POCT PUCKOB B 3KCIUTyaTalliK 3J[aHUH U COOPYKEHHH, TPAaHCIIOPTHOH CHUCTEMBI,
BKJIIOYAs] MarucTpaibHbie TpybonpoBost [1, 4].
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BozpneiictBue TasHus npnoB CesepHoro JlemoBuToro oxeana Ha
OKPYKAOIIYIO Cpey OrpoMHO. VI3MeHeHHs KiTMMaTa i OMOTHYECKHUX MPOLIECCOB
B ApkTHKEe OyIyT HMETh SKOHOMHYECKHE H OKOJOTMYECKHE MOCIEIACTBUS
miagerapHoro macmraba. C ogHOH CTOpOHBI, OCBOOOXKAEHHE IOBEPXHOCTH
CesepHoro JlemoButoro okxeaHa OTO JbJa MO3BOJUT MPEBPATUTh €ro B
B)KHEHINYI0 KPYTJIOTOJUYHYIO TPAHCIOPTHYIO apTEpUIo, HO C JPYyrod 3TH
M3MCHEHHE TOBIICKYT 32 CO00I HEOOpaTHMBIC MOCIEACTBHUS, KOTOPBIE CKAXKYTCS
KaK Ha >KA3HH MHOTHX YXHBOTHBIX W JIIOJICH, TaK ¥ HA SKOCUCTEMY IUIAHETHI B
emom [6].
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QNEKTPOMAIHUTHBLIE CUCTEMbI B JINTOC®EPE U
ATMOC®EPE 3EMJIU
K.A. ManoBa
Hay4dHbin pykoBogmTens npodeccop B.H CanbHukoB
HayuoHanbHo-uccnedoeamenbsckuli ToMckuli nonumexHuYyeckul
yHusepcumem. Tomck. Poccusi

K uucny mnocneactBuif HEraTUBHOW 4YEJOBEYECKOW JESATEIbHOCTH
MOXXHO OTHECTH TaKOoe SBIICHHE KaK CaMOOPTaHU3aIHs DIEKTPOMATHUTHBIX
cucrem (OMC) [5]. Ilon sneKTpOMarHUTHBIMH CHUCTEMaMH MOHHMAIOT BCE
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0OBEKTHI BEIIECTBCHHOH U IIOJIEBOH CTPYKTYPHI B BHIE IIA3MOHJIOB PA3IHIHON
¢dopmel, Habmomaromuxcsi B armocdepe, muTocdepe, KOCMOCe, U3IyJarollne
JIEKTPOMArHUTHBIC UMITYJIbChI B INIMPOKOM JHANa30He OT TaMMa-H3JI1y4eHHUs 10
pamuonuamnasona, cBera u Ttemia (¢oro 1,2). Ha ocHoBaHmM moka3aHHit
OYEBH/LECB,  BU3YAIbHbIX  HAONIOACHWH,  XUMHYECKHX,  (u3Hdeckux
HCCIIEOBAaHNN OBUTH CIEJIaHbl BBIBOJBI, ITO3BOJIIONIHE JJOKa3aTh, YTO OJHON U3
npuurH nosiBieHuss OMC  sBisieTcsl desoBedeckas JeATeNbHOCTh [4,6].
O0o0mieHre MMEIONMXCsl JAaHHBIX IO3BOJIMJIO BBIIEIHUTH 4 TPYNIBI IPHIHH,
10 KOTOPBIM OOpa3yroTCsl JJIEKTPOMAarHUTHBIE CHCTEMBI: KINMaTHIECKHE,
reosoruueckue, reodusnueckue, texuoreHuoie [3]. IloBbleHHas Tpo3oBas
AaKTHBHOCTb, pE3Kas IepeMeHa IOroAsl NMpHUBOAAT K oOpaszoBanuio OMC B
arMoc(epe. THIIMYHBIM NPUMEPOM SBISIETCS IIApOBas MOJIHMS, KOTOpas Kak
U3BECTHO 00pa3yeTcs BO BpeMs MM MOCIE CHIBHOW TIpO3bl M SBISETCA
yCTOHUMBBIM OOpa3zoBaHueM. lccrnenoBaHust B 3TOH 00NacTH MOKa3alH, YTO
IIapOBBIE MOJHHH MOTYT SIBIITBCS — CJIEACTBHEM 9JIEKTPOMarHUTHON
3arpsi3HEHHs1  OKpyXaromied  cpensl. Hampumep, oTMedanock TsAroTeHHe
IIapOBOH MOJHUHM K HCTOYHUKAM 3JIEKTPOMArHUTHOTO IIOJISI, TEJIEBU3HOHHBIM
AHTGHHAM, JIMHUAM OJyiekTporeperad u T.a. ClieqyeT OTMETUTh, HalU4yue
9JIEKTPOMArHUTHOTO TIOJIs SIBISIETCS HE €IMHCTBCHHON NPUYMHON IOSBICHUS
OMC, B yacTHOCTH apoBOi MOMHUU. OTHON M3 OCHOBHBIX MPUYHH MOSBICHUS
OMC, sBnsieTcs — reosiornyeckas. HaMu BblIeIeHbI CIIEIYIOIINE TeOIOTHYECKHIEe
npennochUIky mosiBieHnss OMC: 1. Haan4ne reoJIorHYecKHX HEOTHOPOITHOCTEH
(pa3nombl, pe3Kre CMEHBI JIMTOJIOTHYECKUX PAa3HOCTeH W T.X.); 2.IIOBBIIICHHAS
TEKTOHMYECKasi aKTHBHOCTh (3eMIleTpsiceHHs, OIacHBIE T'eOJOTHYECKUE
npoueccsl M T.J.); 3.BBIXOJ IOA3EMHBIX HCTOYHHKOB, PEYHBIE Teppackhl;
4.pyIHBIE TIOJISI, MECTOPOXKACHHUSL.

] |

Domo 1. Odpazosanue Domo. 2. I]leemokoouposanue

mMopoudanIbHoil INEKMPOMAZHUMHOU CHUMKA, U300PaAXHCEHHO020 HA omo
cucmemsl. Cnauana (cneea) 10, memooom rxeudencum.
BO3HUKIIU 084 HEDONLUIUX Ilposasnsemca mopouoanvnasn
ceemauuxca wapa, 3amem oHu 6 CIpPYKmypa wiapoeoii MOIHUU.
none paspsaoa oopazoeanu mpemuil, Ooépabomka na IBM npou3zeedena
Oonee Kpynnulil, ceemauwuiica B.K. ’Kypaenegvim.

00veKm, Komopulii penaxcupyem npu

nomowu mownozo paspaoa. Paiion 2.
Bunvuioca. Ympo, myman. @omo

B.H. Cansnuxosa, agzycm, 19882(3]
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T'eonormueckass mpuumHa mnosiBaeHHs OMC CBOIUTCS K HAJIMYUIO
pa3phIBOB, pa3IoMOB B  JHTOCchepe, uepe3 KOTOphlE  HAKOIIEHHAs
SNEKTPOMArHUTHas SHEPrHs MOXET BBIXOJUTh Ha IOBEPXHOCTb, 00pasys
JJIEKTPOMAarHuTHbIE  cHcTeMbl.  Bcrtaer  Bompoc:  «Otkynma — Oepercs
JJIEKTPOMArHUTHasE SHEpPrus B TOJNIIE TOPHEIX Hopon?» B  pesymprare
TEOJIOTHYECKHX MPOIECCOB (TEKTOHNYECKHE CHIIBI 3eMJIH, (PH3NKO-XUMHIECKHE
HPOLECCHI), JINOO IEATEeTLHOCTH YelIOBEKa B IENBHOW CTPYKType JIMTOC(hEpHI
NPOUCXOAAT  WM3MCHEHHS,  KOTOPBIE  CONPOBOXIAIOTCSI  BBIAEICHHEM
3JIEKTPOMArHUTHOM SHEPruy. DTU U3MEHEHHUS pa3zesieHbl Ha 2 Tpymnmsl [2]:

a/iIr€3MOHHO-KOT€3MOHHbIE - XPYNKOE paspylIeHHe TBEPJIOro Tena, B
pe3yabTaTe MEXaHHYECKOTO BO3IEHCTBHA (paclielIeHHe U pacKalbIBaHHE IO
IUIOCKOCTAM ~ CHAWHOCTH MM 1O  KOHTakTy  JBYX  Pa3sHOPOJHBIX
MaTepHaioB); B3PHIB Ta30BO-XKUIKUX BKIIOYEHWH NPH HArpeBaHWU WIIH
obiryyeHny; IUtacTHdeckas Jedopmanus ¢ 00pa3oBaHHEM MHKPOTPEIINH;
B3PBIBHOE BO3/ICICTBHE Ha TBEPIOE TEJIO U AP.

(aykryanuonnsie - ynpyrasi 1e¢popManusi TBep/Aoro Teja, pacnajg H
o0pa3oBaHME HOBBIX COEAMHEHHH, Jermaparanusi, ()a3oBble IEPEXOIpbl,
nonuMophHbIE IPEBPAILEHUS U .

DU3UKO-XUMHYECKHE MIPOLECCH], MPOUCXOJNINE B TIyOHHE 3eMIH, H
HNPUBOAAT K 00pa30BaHUIO MEKTPOMArHUTHOHM 3Heprun. Korna BeiaenuBmascs
SHeprus HakalIMBaeTcs A0 OONBIINX OOBEMOB, OHa HAYMHAET HCKATh cebe
BBIXOJI U IIPOJIBUTAETCS 10 BOJHOBOZAM Ha IIOBEPXHOCTh. BosHOBOmamu Moryt
CIIly)KUTh TEOJOTMYECKUE HEOJHOPOJHOCTH, pas3lOMBl, MeCTa BBIXOJOB
MOA3EMHBIX MCTOYHHMKOB M IIPOYHE TI'€0JIOTMYECKHe HEOJHOPOIHOCTH. Baxuo
OTMETHTh, 4YTO BOJHOBOJOM MOTYT CIY)XKHTb CO3JaHHBIE YEIOBEKOM
COOPY)KCHHSI, HaxO[sImIHecs TMOA 3eMiIeil U Hapymaromye NeIOCTHOCTD
surocdepbl. OTO MOTYT OBITh Pa3NIMYHBIE TOPHBIE BBIPAOOTKH, METPOTIOIUTEH U
np. B mpomecce mpoxoxaeHWs depe3  TEOJOTHYECKHE  CTPYKTYPHI
JNIEKTPOMArHUTHas OSHEPrusl IpeTepreBacT H3MEHEHWss M Ha BBIXOJE Ha
MOBEPXHOCTh,  BCJEJCTBHE CaMOOpPraHHM3allM{, IpHOOpeTaeT  CBOMCTBa
Keasukpucmanna. B mecmax ebixoda SMC Ha noeepxHocmb 3emnu
00OHapy)XMBAIOTCSl CTPAHHBIE MYCTOTHI B BUJE SIM C HMCUC3HOBEHHEM 3EMIIH,
BBIBOPOUCHHBI M OOTrOpeBIIMII JieC, OIUIAaBICHHBIA TIECOK, CBETSALIMECS WIIH,
Ha000pOT, YepHBIE 0OBEKTHI B aTMOchepe U JuaTpeMsl B utochepe [7].

ONeKTpOMAarHNTHBIE CHCTEMBI, Kak H J000e JApyroe sBIEHHE,
NPOUCXOANT TPH JAEHCTBHM KOoMIulekca mpuumH. Cregyiomas NpHIuHA
nosieiernst OMC - reodusnueckne ¥ KocMHUYecKde (akTopsl. M3BecTHO, UTO
3emiis SBISIETCS. COCTaBHON yacThio Oombiiol ConHeuHo# cucteMbl. COTHEYHO-
3€MHBIE CBA3U OKa3bIBAlOT CYHICCTBEHHOE BJIMSIHUE Ha (bn3nquKMe 000JI0YKH
Haren IJIAHCTHI, HU3MECHAA MOTCHIINAJ Mar"HuTHOTIO, DJICKTPUYECKOr 0,
rpaBUTAllMOHHOrO moneil. MccnenoBarensiMp — OTMEYEHO, 4YTO  MHOTHE
nposiBiernss OMC mpuxXomwiick Ha BpeMsl HECTOKOHHOW Treo(H3MYecKoi
00CTaHOBKH B paiioHe (Hampumep, MarHUTHble Oypw), 1 Hao0OpoT, B MecTtax
BBIXOJ]a  JJIEKTPOMArHUTHBIX ~ CHCTEM Ha  IOBEPXHOCTh  OTMEYAINCH
reopusnueckne  aHOMAIMM  (QHOMAQJIMM  MArHUTHBIX,  OJEKTPHUUYCCKUX,
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pagualMoOHHbIX IoJIeH). JlesTeIbHOCTh YeloBeKa TaK XK€ BBI3BIBACT M3MCHEHUS
reodusnueckux mojeil. [loBceMecTHOE pa3BUTHE U MPUMEHEHHE JJICKTPOHHON
TEXHUKH BbI3bIBACT TIOBBILNIEHHE MOTEHLHATa 3IEKTPOMArHUTHOTO IOJS, UYTO
MOXkeT crpoBonupoBats mpossireHrne OMC. IlpoBeneHHBIE HCCIEIOBAHUS
MOKa3aJIM, 9TO 3TOMY CIIOCOOCTBYET PsiJi IPHUYMH: T€0IOTHYecKas, TEXHOT€HHas,
reodusnueckas oO0cTaHOBKa. Bce BhIIeyka3aHHBbIE NMPUYUHBI CBSI3aHBI MEXIY
coboii. [log TexHOTeHHOI MBI OyfeM IMOHMMAaTh BCe, YTO KaKUM-THO0 00pa3zoM
CBSI3aHO C YEJIOBEKOM, €ro JCSTENbHOCTBIO. 3/1eCh TaK K€ MOXKHO BBIACIUTH
HECKOJBKO TpPYIN NpHYWH; 1.HemoCpeACTBEHHAs TEXHOTEHHas JesTebHOCTD
YenoBeKa; 2.KOHCTPYKLHOHHO-3KOJIOTHYECKas; 3.MCUXO(U3UYECKas HSHEPTUs
YyeJIoBeKa.

HenocpencTBeHHast JeATENbHOCTh YeNOBEKa SABIAETCS, IMOXKAIYH,
HanOolee MOIIHOM TNPUYMHOW TMOSBICHUS 3NEKTPOMATHUTHBIX CHCTEM,
IIOCKOJIbKY 4YEJIOBEK OKa3blBAaeT BIMSHHE HAa BCE KOMIIOHEHTHI OKpY’Karolei
cpenbl. CBOeH NeATEIbHOCTBIO YEIOBEK YCUIMBACT MPUPOJAHBIC SIBICHUSA, a TaK
JKe SIBISETCS CTHMYJSTOPOM HOBBIX. Tak, Hampumep, IOJ3eMHBIC SICpPHBIC
B3PBIBEl HPUBOMAT K Pa3pyLICHHIO IEIOCTHOCTH TOPHBIX MOPOJ, YTO, Kak
OTMEYAJOCh BBIIIC, BBI3BIBACT YBEJIMUCHHE T€HEPALM JIEKTPOMArHUTHOM
SHEPrHU M CO3JaeT JOIOJIHHUTEIbHBIC BOIHOBOABI JUI €€ BBIHOCA. Takyio ke
pONb BBINONHSIOT He(TSAHBIE U Tra30Bble CKBaXHMHBL. Camo Mo cebe U3bATHE
MOJIE3HBIX HCKOMAeMBIX U3 JTUTOC(EPHl MOXKET SBUTHCS MPUUMHON I'eHEepaluH
JJIEKTPOMAarHUTHOM OJHEepruu. BBICOTHBIE 37aHWS BBI3BIBAIOT  YIUIOTHEHHE
TOPHBIX MAacc, 4TO IPHBOJIHUT K HAPYLNIEHHSM HX LEJIOCTHOCTH. Eme omHuM u3
KpYHNHEHIINX CTUMYIATOpoM mposiBieHuss OMC ABISIOTCS KOCMUYECKUE
HCCIIEeI0BaHMsl, KaKk B KOCMOCE, TaK U UX Hoaroroska Ha 3emie. KocMmuueckue
ammapatsl B TpOIEcCe BBIBEACHHMS WX Ha OpOHTYy M WX CITyCKa HapyIIaloT
€CTECTBEHHBIE IeO(H3NIECKHe MO IIaHETHl, He TOBOPS YK€ O XUMHYECKOM
3arpsi3HEHUH  aTMoc(ephl, TOBEPXHOCTH 3eMim M MHpPOBOTO OKeaHa.
3arpsi3HEHHE OKpY)KAalomed cpelbl MOXET ObITh HE TOJBKO BHAUMBIM H
OLUIYyTUMBIM, Kak HampuMep, He(QTAHblE  3arpsA3HEHHs,  IOBBIIICHUE
KOHIIGHTPALlMM BPEIHBIX BEIIECTB B aTMoc(epe, O30HOBBIE IBIPHl, HO H
CKPBITHBIM 3arpsi3HEHHEM, HallpHMep, JJIEKTPOMarHUTHBIM.

MoxHO mnpennonarath, 4To OJHOI M3 mpuuuH aBapuu Ha CasHo-
ymenckoit ['DC sBmsieTcs BEIXOI U3 JIUTOCHEPHI STEKTPOMArHUTHOW CHCTEMBI
MO0 TEXHOTEHHBIM BOJHOBOAAM W  paspymieHus 3Heprodiokos.CasHo-
Ilymenckas ['9C mocTtpoeHa B paifoHe T'€OaKTHBHOW 30HBI C TOBBINICHHOM
CEeHCMUYHOCTBIO, HAIMYHEM TEOJIOTHIECKHX pa3JIOMOB H, COOTBETCTBEHHO,
9JNIEKTPOMAarHUTHBIMU BosIHOBojgamu. Emé€ B 1972 romy npu mnpoBeneHun
JKCIIEAMIMOHHBIX pabor mo Teme «l[lof3eMHass rpo3ay Ha TEpPUTOPHU
crposieiics Casno-Ilymenckoit I'9C npodeccop A.A.BopoOwréB mpeasiarai
BCTPOUTL B IUIATUHY AQHTCHHY IJIA I/ISMepeHI/Iﬁ €CTECTBEHHOT'O HMITYJILCHOTO
anexktpoMarauTHoro moas 3emmu (EMOMII3) ¢ menbio HpoOrHO3MpOBaHUSA
TeOMHAMUYECKUX sABIeHHH. Ho mpemnokeHHs N0 TPOTHO3Yy METOIOM
ENOMII3 He OBbUIO peann30BaHO, W3-3a HEIMIOHUMAHMS Ba)KHOCTH TaKHX
uccnenopannid. Xots meton EMOMII3 B mociennee BpeMs MOTYYHI IIHPOKOE
pacmpocTpaHeHHe, Kak  HamOolee  IEepCIeKTUBHBIH THpPH  MPOTHO3aX
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3eMJICTPSCCHUH, TOPHBIX yIapoB B IAXTaX, OIOJ3HEBBIX IIpOIleccax, OH He
HAIEN IMPOKOTO MPHMEHEHHS B MOHUTOPHMHIE I'€OJMHAMUYCCKUX SIBICHHII B
pailoHaX IOCTPOEHHBIX T'MAPOINEKTPOCTAHLMH M IpU BBIOOPE MeCT HX
HPOEKTHPOBAHMSI.

OCHOBBIBAsICh Ha 3JIEKTPOPA3PAAHON TMIOTE3¢ 00pa30BaHMSA JHATPEM B
muTocdepe, MOXKHO Tojarate (COTIacHO npencraBileHUsM o «[log3zemMHOM
rpoze» A.A.Bopo6réBa n nociexnuM padoram K.K.Xazanosnua-Bymsda), uro
Gammn B Hero-Mopke OMIABMINCh M OCeIM B pesy/lbTaTe dIEKTPOpaspsia
MEXIy >XEJIe3HBIM KapKacoM OJTHUX OalleH M CcaMOJETOM (MCKYCCTBEHHBIM
banuaom).

Jlutepatypa

1. Apedbes K.I. 3aseptkun C.[.,CanbHukoB B.H.TepmocTumynvMpoBaHHbIe
3NEeKTPOMarHUTHble SBMEHUS B KpUCTannax WM reTeporeHHbIX MuHepanax
/Moga pen. M.B. KabaHoea. - Tomck: STT 2001.-400 c.

2. BepwkoBa E.M, PycakoBa A.B, CanbHukoB B.H, ®epoweHko B.U
OneKkTpoMarHWTHble  CUCTEMbl  NUTOCdEpbl, Kak  MHpOpMaUMOHHas
reoskosiorndyeckass npobnema/ Martep.6-ro Mexa.Cumn.: [NpoGnembl
akonHopmaTtuku. M.:MIP3 PAH, 2004.-C.164-168

3. Manosa KA, CanbHukoB B.H CwuHepretuka 3SnKTPOMarHWTHbIX CUCTEM
nutocdepbl//Ycnexn coBpeMeHHoro ectectBo3Hanmst, 2011.-Ne7.-C.44-48.

4. Tpotaceswdy E.T., CkaBuHckun B.H. Meodunsnyeckne oHoBble 06bEKTLI U
aBrneHus. Mo cTpaHMuam apxvBa >KaHOapMCKOro ynpaBrieHus nepuoaa
nepeon MMPOBOK BOMHbLI. TOMCK.; k3g-80 TITY, 1996. - 120 c.

5. CanbHukoB B.H., Apedbes K.I., 3aBépTknH C.[4 n ap. Camoopranm3aums
PU3NKO-XMMUYECKMX  MPOLIECCOB B AMINEKTPUYECKUX  MPUPOAHO-
TeXHoreHHbIx cpegax. Tomck: STT,2006.-524 C.

6. Okonorms uyenoBeka B Wu3MeHsWemcs Mupe/ Konnektus aBTOPOB.
EkaTtepunbypr:YpO PAH, 2006.-570 C

7. XasaHoBumy-Bynbd K.K. [OuatpemopBble wnendbl actpobnem  unu
«bonugHas mopenb obpaszoBaHus KMMOBEpnUTOBbIX TpybOK».
MeTtposaBosack: M3g-so TEOMACTEP, 2007.-272 C.

PACMPOCTPAHEHUE YIMEBOOOPOOHbLIX KOJNINMEKTOPOB
B BACCEWHE O)XXYHIAPUA (KUTAN)
MuHb lNo
HayuHbin pykoBoauTens npodeccop,A.B. CugHes
Yepumckuli 2ocydapcmeeHHbIl He¢hmsiHOU MmexHU4YecKul
yHusepcumem, 2. Y¢ha, Poccusi

B muromamHOM pacmpocTpaHEeHHH MOPOJBl KOJUIEKTOpPHl OacceifHa
JDKyHrapuu OensaTcs Ha 3 OCHOBHBIE TPYIIIBL: KOJUIEKTOPBI CEBEpO-3arajgHON
YyacT OacceiiHa; KOJICKTOPhl BOCTOUHOW YacTH OacceiiHa; KOJICKTOPhI FOKHOM
yacTH OacceifHa.
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1. CeBepo-3ananHas 9acTh OacceitHa

Ha  cesepo-zamane B  Kapamae  OCHOBHBIM  pe3epByapoM
YTJIEBOAOPOAOB CllaraeTcs CKJIaguaTo-CABUIOBasi 30Ha, KOTOPasl MPOTSATUBACTCS
BO CTpyKTyp Usmaiizel yepe3 XyHmaub3yi, Kapamait u Ypxs no Xynun0Oa.
IT0maaps paclpoCTPaHEH s KOJIEKTOPOB omeHnBaetcs B 15000 km?. Pesepryap
KOHTPOJIMPYETCsI TPeMsl KpYITHBIMU pazinoMamu: XyH-U3, K3-By u By-111a[1].

W3 18 BBIABIEHHBIX IUIACTOB-KOJUICKTOPOB 13  HaxomaTca B
paccMaTpuBaeMol ceBepo-3amanHoil yacTu OacceitHa JxyHrapust n cimaraioT 7
MecTopoxaeHnit obmactu (YUsmaiiizel, Kapamaii, XyHmane3yi, baiikoydyaH,
VYpx3, Penuen u Illamsse). Mx 3amacel cocraBmsitor 80% oOT Bcero
YIJI€BOIOPOJHOTO CHIPhs Oacceiina JxyHrapus.

3oHa pasnmoMa K»-By XapakTepusyercss CcaMbIMH ~ XOPOILIMMH
MECTOCKOIIJIEHHAMH YTJIEBOAOPOAOB, TA€ cocpenoTodeHbl 11 MpomyKTHBHBIX
KOJUIEKTOpPOB. 3amackl HedTH 371ech oleHuBaroTcs B 84,5% oT oOmmx
TeOJIOTHYECKHX 3allacoB Ha ceBepo-3amane OacceiiHa. OQQeKTHBHBIMU
He()TeHACHIIIEHHBIMH KOJUIEKTOPaMH MPEHMYIIECTBCHHO SIBILSIFOTCSI OTIIOKCHUS
KapOOHa-IOPEIL.

B 30me pasnoma By-llla xomnekropamu sBisorcs «DeHUEHY,
«baiikoyuyan», HwxHui «Kapamaii», Bepxuuit «Kapamait», «baiizsHtan»,
«bamayBan» u «Hury» spycel. 3amacel HeQTH Ha ceBepo-3amane OacceliHa B
3TOH 30He cocTaBIAOT mopsaka 8,3%. Komnexropamu mnpenMyniecTBEHHO
SIBJIIIOTCS OTJIOXKEHHUS FOPBI U Mella, He(hTh XapaKTepU3yeTCsl KaK TsDKeJast.

B 30nHe paznoma XyH-Us KOJIEKTOpaMH, HACBHIIIECHHBIMH TSDKEION
He(ThIO, SBIAIOTCS OTJIIOXKEHUS KapOoHa, HkHHH «Kapamaii» sipyc, BepxHuMit
«Kapamaity sapyc, «baitzsatan» spyc, «bagayBan» sapyc u «UHury» sdpyc.
IIporHo3HbIe 3amackl yriaeBoJOPOJOB COCTABIAIOT 7,2%.

3anexxn He)TH B CeBEpO-3aMagHON dYacTH OacceliHa SBIISIOTCS
TEeKTOHMYECKU-IKPAaHUPOBAHHBIMHU,  KaK  pe3ymbTaT  JEWCTBHS  MHOTHX
Pa3pBIBHBIX HAPYIICHUSI, IPe00IIalafoNIuX B 3TOH 30HE.

2. Bocrounas yacTb OacceiiHa

ITo xapakTepy KOJIEKTOPOB BOCTOYHBIN palfOH JEIUTCS Ha 2 4acTH:
[ayro-Usxannau Ha rore u [llanrait Ha ceBepe.

a) O6nacte Hlauto-YskaHmoH

3¢ pexTuBHBIE  HEe()TCHACHILICHHBIE  KOJUIEKTOPHl  IPUHAIJIEKAT
omnoxkeHusiM  «[IuHABdyaH» spyca BepxHeW mepMu. 37ech OTKPBITHI J[Ba
KPYIHEHIINX MECTOPOKACHUS He(PTH-XyOIIaomaHbCKOe H  XyOHaHCKOE.
Jloka3aHHbIe 3amacel HeTH 37ech COCTaBIsIOT 74,8%. B 3amagHOM KpbuIe
aHTUKIMHAMH  1opoasl  «[ImHapdyaH» spyca TpENCTABICHHI MOPCKHMH
OTJIOKECHUSIMH, (OPMYpysl JIUTOJIOTMYECKH-IKPaHUPOBaHHbIe 3anmexu. Ha
CeBepHOl W ceBepo-3amaaHoil uwactu oOmactu [llauro-UkaHmsH 3anmerarot
JACJIbTOBBIE IECUYAHHUCTBIEC OTJIOKCHHUSA, KOTOPLIE SABJIAKOTCA MNPOAYKTUBHBIMH
KOJJIGKTOPAMH.

b) Cesepnprit 1lanTai

B or10oit wactm BocrouHOro 0GacceifHa pa3pe3  INPEACTaBIICH
3} }exTHBHBIMU KOJJIEKTOPaMH OTJIOKEHUI IIEPMCKOrO BO3pacTa a0 IOpHI.
JlokazaHHBIE 3amachl cOcTaBISIOT 25,2% Ha BocToke OacceifHa. B oTnoxeHmsIx
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kapOoHa JTOH dacTm OacceifHa ObUIM 3aUKCHPOBAHBI HE3HAYNTEIHHEBIC
HNPUTOKH HE(PTH, KOTOpPBIE 3aCIyKHBAIOT 0COOOT0 BHUMAHMS M JalbHEHIINX
uccnenopannii. B «llaydanroy» spyce HIDKHETO TpHaca HpPOIYKTUBHBIE
KOJUIEKTOPBI PacIpOCTPaHEHbI TOBCEMECTHO, UMEIOT XOPOIIHE TPOHUIIAEMOCTH,
MOPHCTOCTH W CTa0WIBbHYI0 OOCTaHOBKY oOcaakKoHakoruieHusa. FOpckue
KOJUIEKTOPHI MPEHMYIIECTBEHHO 3aJIeraloT Ha CKIoHe ceBepHoro lllanTatickoro
nomHATHS. [loduTH B KakmoW CKBaXKMHE BBIIBICHBI NPUTOKH HedTH. 30Ha
paznomoB ®DykaH, XapaKTepHU3YIOMIAsCs MHOTOYHCICHHBIMHA pa3phIBHBIMU
HapymeHWSIMH ¥ TPEIIMHAMH, SBIETCS BecbMa ONAarompusTHOH I
He(TerazoHakoreHus[2].

3. IOxHas yacTth Oacceitna

B oTOlt uacTM BemyTcs HCCIENOBaHMA IO TOUCKY MW pa3Belke
HE(TEra3oHOCHBIX KOJJICKTOPOB Me303051 M KaifHo3o0s1. B 30-e romsl Obu1o
OTKPBITO MecTopoxieHue JlylaHbli3p HEOTEHOBOTO Bo3pacTa, a B 50-e rogsl—
IOpCKOro, 3T0  MecropokiaeHus  Ywury. JlokasaHHble  3amachl  ATHX
MECTOPOXKICHUI COCTaBISIOT mopsaaka 1,8% Bcero Oacceiina Ixynrapus. [lo
pe3yiabTaTaM pa3BelOYHBIX pPaboT, OHOpHOTO OypeHHs M CeHCMHYecKoit
Pa3BenKHU MPEIOIaraeTcsi, YTo IIIaBHOH 30HOM aKKyMyJIMPOBaHUS HETH U ra3a
SBJIAIOTCSA CTPYKTYPBI aHTUKJIMHAJEH, I/Ie KOMIEKTOPAMH SBISAIOTCS OTIIOXKCHUS
HIDKHETO M CPEIHEro TpHaca, YIIHCTBIE OTIOXKECHUS C NMECYaHHKAMH IOPBI H
«I1IaBan» sipyc HeoreHa. KoyuekTopsl Tpuaca Ha JaHHBI MOMEHT MCCIIEI0OBaHbI
HenoctaTouyHo. OHM IIPe/ICTaBIICHBI AJUTIOBUAIBHOMN (ariueil, nMeloIei B cBoeM
cocraBe OOJIOMOYHBIE IIECYaHHKH M KOHIJIOMEpaThl. B BocTOYHOW wHacTH
bauHroy pacmnpocTpaHeHbI JIeIbTOBEIE, peuHbIe W 03epHBIe (aruu. [Ipumepom
CIIy’)KHT MecTopoxieHre Unry Ha rore Oacceiina.

Jlutepatypa

1. TannyH JI. HedTerasoHocHass reonorMss W HanpasneHve passBegku
6accenHa/HedTaHONM xypHan,2005.

2. YaHuzao L. TekToHumka u HedpTerazoHocHocTb GacceviHa [xyHrapus /
HedTaHaa npombiuneHHOCTb, 1997.
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M3MEHEHUE 3KOCUCTEMbI APKTUKWU B PE3YNbTATE EE
OCBOEHUA
N.B. Mypaues
Hay4dHbin pykoBoguTenb goueHT T.A. ApxaHrenbckas
HauyuoHanwbHbIl uccnedoeamensckuli ToMckul nonumexHuU4YecKul
yHusepcumem, Tomck, Poccusi

ApKTHKa — OIHa W3 CaMBIX XpYIKUX OSKOCHCTEM IIJIaHETHI.
DKOJIOTHYECKUE TPOOJIeMbl APKTUKH, B CHIY €€ NPUPOIAHO-TEOrpaduuecKux
0COOEHHOCTEH, MMEIOT BBICOKYIO BEPOATHOCTH MEPEPACTH U3 PETHOHAIBHBIX B
Oonee macmtabHble. HapyiieHne mpuUpogHOTO PaBHOBECHS B PETHOHE MOXKET
00epHyTbCsSI OOJBIIMMHU TPOOJEMaMu JJIsi BCEH IUTAaHETBI M TeM Oosee — yis
MPUAPKTHYECKUX CTPaH. DTOT YapyIOIIWi Kpail cerogHs HyKIAaeTCs B 3aIllUTe
OT pa3pyIIUTENBHBIX OCIEICTBUI Pa3BUTHUSI IMBUIIN3ALIH.

B Hacrosiee BpeMs X03sCTBEHHAs ISSITENILBHOCTD YelIoBeKa B APKTHKE
CTaHOBHTCS Bce Oojiee MHTEHCHBHOH. B CBsI3M ¢ CypOBBIMH NPHPOIHBIMU
YCIIOBHSIMH OCBOCHHME APKTHUKH HAdaJIOCh ITO3KE, YeM OCBOCHHE PErHMOHOB C
Oomee OmarompuATHBIM KiauMaToM. Ho mo Mepe TOro, Kak CTeleHb
SKCIUTyaTallkd TPUPOIHBIX PECYpPCOB B TPONMHWYECKUX W YMEPEHHBIX LIHPOT
OCTHTala  CBOEr0  ©CTECTBEHHOIO  TMpejAena, HWHTEepeC  4YellioBeKa K
SKOHOMHYECKOW JAEATENPHOCTH B BBICOKHX IIMPOTax Bce Oombime u Oompiie
BO3pacTall.

ApkTHKa Oorara IPHPOAHBIMH pecypcaMu. B mepByro odepens, 31ech
COCpPEIOTOYEHO 3HAYHUTEIFHOE KOJMYECTBO MOJIE3HBIX UCKONMAEMBIX — HE(TH U
raza. Ha pomo Apxruku npuxoautcs ot 20% npo 30% Hepa3BegaHHBIX
M3BJIEKaEeMbIX 3a1acoB HeTH U MpHupoaHoro rasa. [lo onenkam ['eomormueckoit
ciryx661 CLIA (USGS), HanOomnee KpymHbIe MECTOPOKACHHUS MOTYT COJEPIKATh
npumepHo 90 mipx Oappeneit Hedth, 1,669 TpmH KyO0. M Taza u 44 mupn
Gappereil Ta30BOro0 KOHJEHCATa, YTO HpHpaBHUBaeTcs K 13% o0memMnpoBhIX
Hepa3BelaHHBIX 3armacoB HepTH u 30% Hepa3BeZaHHBIX 3alacoB Tasa.
EcrecTBeHHO, Takue NpHUpoHbIe OoraTtcTBa OyIyT MaHUTH BEAyLIMe HEQTIHbIC
komnanuu Poccur 1 Mupa. BOJBIIMHCTBO IMJIAHOB MO OCBOEHHIO APKTHUKU
OCHOBBIBAETCSl Ha MPEIIOJIONKEHUH, YTO TaM Oy/IeT TeIUIeTh: epHO. HaBUTalluK
YAIUHUTCA, NEN Hal He(Tera3oBBIMH MECTOPOXKACHHUSIMH HCYE3HET, MpPEexkIe
XOJIOJHBIE 3€MJIU MTOKPOIOTCSI COYHOM 3€JICHBIO U KaK CJIeNCTBUE A00bda HehTH
W Ta3a CTaHET JOCTymHee H Oojiee JETKOW. Yke pas3BeJaHHBIE 3amachl
SKCIUTyaTHPYIOTCSI BCE HMHTCHCHBHEE. ECTECTBEHHO, 3TO MPHBOAUT K
BO3PACTaHHUIO AHTPOIOTEHHOTO BO3JCHUCTBUSI Ha ApKTHYECKHE 3KOCHCTEMBI —
MOpA 3arpsA3HAIOTCS U3-3a He(bTﬂHl:IX Pas3iMBOB U MoMaaaHus BPECIAHbIX BEIIECTB
B BOJy, JIOHHBIE M HPHOPEKHBIE COOOLIECTBA MOJBEPralOTCS MEXaHHUECKOMY
yHUUTOXKeHHI0. OCBanuBasi IPUPOAHBIE OOraTCTBa C MOMOIIBIO CYIIECTBYIOIIMX
TEXHOJIOTHH, MBI PHUCKYeM MOTEPATh YHUKAIbHYIO OHOC(HEPHYIO TEpPUTOPHUIO
Poccun w apyrux mpHapKTUYECKHMX CTpaH, Tak Kak Hedre - W razomoObrda
MOXET COMPOBOXKIATHCS MACIITAOHBIMH Pa3IUBAMU, I'yOUTEIbHBIC TIOCIIEACTBIS
OT KOTOPBIX HCIBITAET Ha cebe BCE YENOBEYECTBO. MEXITyHApOIHBIH OMBIT
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MEPOIPHATHH 10 JIMKBHIAIUN ITOCIEACTBUH IOKa3bIBAaET, YTO B apKTUYECKUX
ycinoBusiX ToJbKo 10—15% uHedtu ymaercs coOpaTh v yTuimm3uposarts [1, 2, 3].

OKCMTyaTanus MECTOPOXKICHUN MOPCKHX YIJIEBOAOPOJOB HEBO3MOXKHA
6€3 HCIONIB30BaHUS PA3IUYHBIX OypPOBBIX PACTBOPOB: CMA30K, BCEBO3MOMHBIX
yTsDKeNuTeNne 1yt OypeHMs, a TakkKe CTaOMIM3aTOPOB BA3KOCTH U JIPYTHX
XUMHYECKUX peareHToB. OHM BMECTe C OTXOAaMH OypeHUs, B COCTaBe KOTOPBIX
UMEIOTCS. M CONIM TSDKENIBIX METalloB, M HE(QTEHPOIYKTHI, ONACHBI LI
IKocucTeM Mops. B mpummep MoxHo mpuBectn  IlITokMaHOBCKOE
MecTopoxIeHne B bapenmeBoM Mope. Yxke Ha CTaguM €ro pa3BeIKH
MPOSIBUJIOCH HETATHUBHOE BO3JICHCTBHE Ha MOPCKOW JKUBOTHBIH MUpP. OCHOBHBIM
HCTOYHUKOM TIPSIMOTO BO3ZEHCTBHS CTajla MPOKIaaKa TPyOOIpOBOAOB, OypeHue
CKBaXMWH, B Pe3yJbTaTe Yero yBEJINYHIACh MYTHOCTb BOJBI, MOBBICHIACH €€
TeMIeparypa, a TaKkKe TOKCHYHOCTb CPEIbl 3a CUET MOAbEMAa HMEIOLINXCS
JIOHHBIX 3arpsi3HUTENeH [2].

YpoBeHb 3arps3HeHus pek ApKTuueckoro OacceifHa Hedrenpomykramu
y)Ke ceifiyac  JOBOJBHO  BBICOK:  «3arpsi3HEHHSI  PacTBOPHMBIMH U
OMYJIbTUPOBAaHHBIMA ~ He(TenmpoxykTaMH M JPYTHMH  KOMIIOHEHTaMHU
«aHTPOTIOTEHHOTO» TPOUCXOXICHUS OXBAaThIBalOT paiioHsl Hikaelr OOw,
O6ckoii, TazoBckoit u baiinaparkoit ryd, Kapckoro Mopsi, 9To conpoBOXKIaeTCs
HepecTpoiKoii GHOLIEHO30B Beero Gacceiinay [5].

C HavanoM HeTeno0bYN Ha APKTHYECKOM HIeTb(e U POCTOM 00BEMOB
MOpPCKUX HedTernepeBo3oK, 3arpsi3HEHHE OyAeT TOJNBKO YCHIMBATECS. OTO
MOATBEPKAACTCS CYLIECTBYIONEH MPAaKTUKONH HedTera3oBbIX KOMIIAHUMH, KaK Ha
OCBOEHHBIX, TaK U HA BHOBb OTKPBIBAEMBIX MECTOPOXKICHHSX.

Takum 00pa3oM, SKCILIyaTanusi MECTOPOXKICHHH Ha MaTepHKOBOW, B
TOM dYHCJIE apKTHYecKoi, dact Poccum, B TedeHHE HECKONBKUX JIET  YKe
IpUBeNa K MAacliTaOHOMY 3arpsi3HEHHWIO OKpYXKAaromel cpeas! ApKTHYecKoi
30HbI PO.

Hekoropsie pe3ynbraTsl ocBoeHus Poccuiickoit ApKTUKH, IpUBEIINE K

paznuBam HedTenpoaykToB u JIOJITOBPEMEHHOMY 3arpsi3HEHHIO,
MPOIEMOHCTPUPOBaHbI B foknazae I'punnuc Poccun [5].
[pyras cepbe3Hass mnpoOinema HE(QTSHBIX PETHMOHOB — YXyALICHHE

KauecTBa TPYHTOBBIX M Moja3eMHBIX BoA. K mpumepy, B Henerxom u SImaro-
HeHelxoM aBTOHOMHBIX OKpYrax KOHIIEHTpauus He(TSHBIX yrJeBOAOPO/IOB B
MUTHEBOW BOJE TMpPEBBILIAET HOPMY B JecATKH pa3. Smano-Heneuxwuit
ABTOHOMHBII OKpPYT BXOIHT B OECSATKY POCCHICKHI PETHOHOB ¢ Hamboiee
BBICOKHM I10Ka3aTeIeM HECOOTBETCTBHUS MPOO BOJIBI CAHUTAPHO-THTHEHHYECKHUM
TpeGoBaHMAM [6].

X 03s1CTBEHHOE OCBOEHHE APKTHUKH U Pa3BUTHE IIPOMBIIUIEHHOCTH, 110
NPU3HAHUIO YYEHBIX, OCHOBHAasA IPHUYMHA BCEX OKOJOIMYECKUX Hp06HeM
peruoHa. ApKTHKa CTpajaeT He TOJbKO OT He()TH, HO TaKKe OT 3arps3HeHus
TAXCJIBIMHA METall1aMH, CTOUKUMH OpraHn4eCKUMHU 3arpsA3HUTEIIAMMU,
paaroaKkTHBHBIMHE BemecTBamu [2,6].

Hammawe crolikux opranmdeckux 3arpsisauteneit (CO3), Ha Gombmeit
YaCTH TEPPUTOPUHM APKTHKH, HENb3s CBA3aTh C KAKMM-THOO W3BECTHBIM HBIHE
UX HCIOJB30BaHHEM MM BBIOPOCAMH M3 MCTOYHHKOB B Tpeaenax ApPKTHKH, a

69



MOXXHO OOBSICHUTH TOJBKO HepeHocoM u3 Oomee Hu3kux mmpoTr. CO3
MEePEHOCITCST Ha OONBIIME PACCTOSHMSA IOTOKAMH BO3/yXa, IEepeMelasch B
PETHOHBI, 3HAYMTEIBHO OTJAJNCHHbIE OT IEPBOHAYANBHOTO HCTOYHHKA.
OOuienpu3HaHo, YTO ApKTUYECKHE 00JacTH 3eMiIH SIBISIOTCS CBOEOOpPA3HBIM
«rakorutenem» CO3, moaBeprasck B TO XK€ BpeMs U CaMOMY CHIBHOMY
HETaTHBHOMY HMX BO3JCHCTBHIO Ha BCE OOBEKTHI KMBOH HMPHPOIBI — OT BOAHBIX
OPTaHM3MOB JI0 )KUBOTHBIX M YEJIOBEKa.

OCHOBHBIMH UCTOYHUKAMH BEIOPOCOB TSDKEJBIX METAIIOB B aTMOc(hepy
B Apkruueckoil 30He Poccuiickoil ®denepanyu ABIAIOTCS KpyNHEHIe MeIHO-
HUKeJeBble KoMOMHATHI Ha KonbckoM momyoctpoBe (MypMaHckast 0051acTh) U B
Hopunsckom npomsinienHoM paiione (KpacHosipckuii kpaid) [2].

OCHOBHOI! MCTOYHUK PaJHOAKTHBHBIX BELIECTB, KOTOPBII OKa3bIBal H
OyneT oka3bpIBaTh CBOE BO3JEHCTBHE HAa MPOTSHKEHUH MOCIETYIOIIUX COTEH H
TBICSY JIeT (TIPU pacrajie AOJTOKUBYIIMX PaJHOHYKIHIOB), — 3TO HCIBITAaHHS
snepHoro opyxus, npoonusinuecs CIIA, CCCP, Kuraem, BenukoOpuranueit
n ®pannueil B 1945-90 rr. 13 AByX HCHBITATENBHBIX SAECPHBIX IMOJUTOHOB
CCCP (cetiuac Poccum) omun Haxomwics B Apkruke (Hosas 3emist). B
PaAMOHYKIIMIHOM 3arpsi3HEHUM MOpPCKUX BoJ bapenueBoro u Kapckoro mopei
0co0yI0 pOJIb CHITpANTU €BPOIEHCKIE paanoxXuMuieckue 3aBoasl B Cemtadunge
(BemukoOputanust) u Ha Mbice Jla Ar (®panmus). Ilocne Toro xak B KOHIE
MIECTUJCCATBIX — CEMUAECATHIX TOJIOB PAJMOAKTUBHOCTH OT  SICPHBIX
UCIIBITAHUH B MOPCKOI BOZIe IMoUIa Ha YOBUIb, ONpeeIoNM (GaKkTopoM Uit
apkruyecknx Mopedr (Hopsexckoro, bapennesa, Kapckoro) cramu cOpocel
PaAMOHYKJINIOB STUX MPEANPUATHIA [2].

B mepnon mHTeHCHBHOTO OCBOeHHs, ¢ 40-x mo 80-e romsl mpomuroro
BEKa, 9KOCHCTEMA ApKTHKH ToJIBEpraIach OecrpereICHTHOMY
AHTPOIIOTCHHOMY BoO3JeiicTBHIO. SIpKuil mpumep — apxumenar 3emist Ppanima-
Hocuga. [Moce cBopaunBaHuss BOCHHON M XO3HCTBEHHO JEATEIFHOCTH Ha €ro
OCTPOBaX JO CHUX IOp HaxOIATCS CKIagbl TOpPIOYEe-CMa304YHBIX MaTephaloB,
CBAJKM IIyCTHIX OOYEK, Yrpo’Kaioliue pa3iIuBOM He(TEernpoIyKTOB, OCTATKH
TEXHHUKH, CTPOGHHH M TpyOONMpOBOJIOB. AHANOrWYHas KapTHHA U BO MHOTHX
Ipyrux pailoHax — Ha apxumnenare HoBas 3emist, octpoBe Bpanrens Ha
Yyxkotke [7].

CrpeMuTensHOe W3MEHEHHE KJIMMAaTa, MOWUCK M JIOObIMa INPHUPOIHBIX
pecypcoB, CyAOXOACTBO M OPaKOHBEPCTBO — 3TO JIMIIb HEKOTOPHIE U3 MPUYHUH,
MO KOTOPHIM ApKTHKa CEroJHS HaXOAWTCS B Cepbe3HoH omacHocTH. OHAKO
MHHHMHU3HPOBATh AHTPOIIOTEHHOE BO3/EHCTBHE M OCTAHOBHUTH IpoOiIeMy
IPOMBIIIUICHHOTO 3arpsi3HEHMsT Ha APKTHUECKOH TeppUTOPHU BO3MOXKHO. [Tonck
GanaHca MEXAy OCBOGHHEM DPECypCoB ADPKTHKH M COXPAaHEHHEM YHHKAJIbHBIX
OCOOEHHOCTEH OSTOH BKOCHCTEMBI SBISIETCS KpallHE aKTyalbHbIM Ha
ceromHsAmHNN neHb. OOUH W3 BBIXOJOB, KOTOPBIM MpeNIaraeTcst CEroOmHs, -
BOCIIOJIB30BaThCSl A IbTEPHATHBHBIM BApPHAaHTOM PpAa3BUTHS OSHEPreTHKH Ha
OCHOBE BO300HOBIISIEMBIX HCTOYHHKOB dHEPTUH U dHeprodddexrusroctH [1, 2].
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BBICTYIIACT CHHOHMMOM BBICIIETO HAa JaHHBII MOMEHT YPOBHS Pa3BHTH
OOILIECTBEHHOM KYJIBTYPHI.

PaccmarpuBasi B3aMMOOTHOLICHHSI YEJIOBEKa W MPUPOIBI HEOOXOIMMO
BBIACIIUTD CICIYIOLINE HCTOPUUESCKUE ITAIIbL:

*HenocpeacTBeHHOe eIMHCTBO 4ej0BeKa € NMPUPOAOIl (OXOTHHYbE-
cobmparenbckas KynbTypa). Ha 9toM artame ¢opmupyercs TpyaoBas
JIESITEIEHOCTD YelIOBEKa (M3TOTOBICHUE OPYAMN TpyJa M3 MPHUPOIHBIX TEN Kak
MEePBBIN CIIOCO0 IeNICHANPABICHHOTO MpeoOpa3oBaHusl OKpyXKaromiel cpeanl). B
MPOIIECCEe COBEPUICHCTBOBAHUS OPYAUN TPY/Aa U pa3BUTHs OOIIECTBEHHEBIX (OPM
JKH3HU [IPOUCXOAUT MEPEXOJI K OXOTe.

*HeosiuTnueckasi peBosioumsi (arpapHas KyJabTypa) - Iepexol K

CKOTOBOAYECKO-3EMJICICITBUYCCKOMY XO3SIUCTBY (BBIpamyBaHue
CENBCKOX03HCTBEHHBIX KYIbTYP U OJJOMAIIHIBAHUE )KUBOTHBIX).
[lpomMbllJIEHHAs] PEBOJIIONUSI — YTBEPXKACHUE HHIYCTPHAIBLHOTO

MPOU3BOJICTBA KaK INIABEHCTBYIOIIETO M Pa3BUTHE TEXHHUKH Kak 3(deKkTHBHOTO
criocoba peoOpazoBaHus IPUPOIBL.

Ilepexox K riaBeHCTBY MPOM3BOACTBA WH(OPMAIMHU U, B JaJICKOH
HEPCICKTUBE, BO3MOXKHAS TIapMOHHM3ALMs B3aMMOOTHOLICHUH YeloBeKa |
HOPUPOJBI B  MOCTHHAYCTPUAJIbHOM OOLIECTBE B  MpOLECCce  CO3IaHMS
9KOJIOTMYECKOIT [IMBHIIN3ALIHH.

Ho ¢ pasBurHeM oOOLIeCTBA YCHIMIOCH BIMSHUE LMBHJIM3ALHUU HA
W3MEHEHUs MIPUPOTHOH cpensl. HanpruMmep, HEeyMepeHHEBIH BBITAC CKOTa B AIIOXY
JIpEeBHEH LUBWIN3ALUK IMIPUBET K Pa3pyIICHUIO PAaCTUTEIHLHOTO MOKPOBAa, YTO
OOYyCIIOBMJIO TOBBILICHWE TEMIIEPAaTypsl W IOHIKEHHE OTHOCHUTENBHOM
BIIQ)KHOCTH HIDKHUX NMPU3EMHBIX CIIOEB BO3IyXa. B pesynbrare yMEeHBIIMIOCH
KOJMYECTBO ~ OCAJIKOB, 4YTO  CHEJal0 HEBO3MOXHBIM  BO30OHOBICHHE
PacTUTEIBHOTO TIOKPOBA.

VcromeHne TMOYB HA TEPPUTOPHH  LEHTPAIbHO-aMEPHKaHCKOTO
TOCyIapcTBa Maiisi Kak CIEICTBUE II0JICEYHO-OTHEBOIO 3EMJICACNHS SIBUIIOCH
OJHOM W3 NMPUYMH THOENU ITOH BBICOKOPA3BUTOW LMBHIM3AIMHU. 3aCENHUBIINE
LlenTpanpHyl0o AMEpHKY €BpOINEHIBI HAlUIM B TPOMUYECKUX JDKYHIIIX
MHOTOYHCIICHHBIE TOPO/Ia, yKE JaBHO OKUHYTHIE UX JKHUTEISIMU.

C nosBIEHMEM 4eNOBEKa KaKk 0co0Oro OMOJNIOTMYECKOro BHAA U
MOCJIE/IOBATENbHBIM ~ Pa3BUTHEM  YEJNOBEYECKOTO  OOIIecTBa  MPOUCKOJST
9KOJIOTHYECKHE KPH3HUCHI aHTPOIOreHHOro (He MpPUPOAHOro) THma. B
XPOHOJIOTHYECKOM TOPSAKE MOXXHO BBIICIHTH CICAYIOIIHE aHTPONOTCHHbIE
9KOJIOTHYECKHE KPU3KCHI BCE BO3PACTAIOINIEro Maciitada:

Tlepexon K NPOM3BOASAIIEMY XO3SHCTBY IMpPHUBEN YK€ K H3MEHCHHUIO
npupoAHbIX JaHamadroB. Crenududeckue ¢ 00eTHEHHBIM BUAOBBIM COCTABOM
AQHTPOIOTCHHBIE arpoJaHAMAGTEl CTaJH BBITECHATH MPHUPOIHBIC YKOCHCTEMBI.
Hauvanu BeIpyOaThCs JI€CHbIE MACCUBBI, OIYCTHIHUBATHCS CTENHbBIC JIAHAMIA(THI.
[Ipoucxomuno 3acojieHHe MOYBEHHBIX IUIOMIA/eH B paifoHaX MOJUBHOTO
3eMJIeIeIH .

C TmoOsBIEHHEM TOCYJapCTBa  BBIIICTICPEYUCIICHHBIC HEraTUBHBIC
HPOLIECCHI PE3KO YCKOPUIIHCh, YTO MPHUBOAWIO YKe K Oosiee MacuITaGHBIM, HO
HOKa eIl[e JIOKAIBHBIM, SKOJOTHYECKUM KPHU3HCaM B 30HE BIUSHHS JAPEBHEHIINX
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[UBMWIIN3aLUH, OOJNBIIMHCTBO W3 KOTOPHIX 0a3MpoBanoch HA IOJIMBHOM
3emiefieIMy. OTH TPOIECCH HapsAgy C TOSBICHHEM pabCTBa CO BPEMEHEM
BBI3BAJIM YIIAJI0K Psifa IPEBHUX TOCYAAPCTB.

3anagHOEBpONelickas  IMBHIM3AIMA B 3MOXYy  MPOMBIIUIEHHOM
PEBOJIOLMH TpHUBENA K TOSBICHHIO HOBOTO THUIA 3KOJOTMYECKOTO KPH3HCA,
CBSI3aHHOTO B IIEPBYIO O4YepeAb C 3arpsisHEHHEM CpeAbl pa3iIHIHBIMHU
NPOMBIIUICHHBIMA ~ OTXOJaMH. [IOCKONBKY WHIYCTpHAJbHOE  XO3SIHCTBO
CTaHOBHUTCS JOMUHHDPYIOIIMM BO BCEX pErHoHaX 3eMJIH, COBPEMEHHBIH
HKOJIOTHYECKUH KPU3HC MIPHOOPETaET rII00aTbHBIH XapaKTep.

W mo ceir menp, mpobiema 3arps3HEHHs SBIACTCS CaMOM BaXKHOM.
SlnepHas sHEpreTHKa, KaK OJUH U3 BaXKHEHIINX CIIOCOO0B peleHHs IPOOIeMBI ¢
UCTOYHHUKAMH SHEPTUH BHOCHUT pealbHBIM BKJIAJ B SHEProcHaOXeHHE.
Tlotpebnenne sHeprum pacTeT CTONb OBICTPO, YTO H3BECTHBIE B HACTOSIIEE
BpeMsl 3alachl TOIUIMBA OKa)KyTCsl MCUEPIIAaHHBIMH B CPAaBHHUTEIBHO KOPOTKOE
BpeMs. ATOMHBIE SJIEKTPOCTAHIMWI SIBISIOTCS INPAKTHYHBIM pEIICHUEM, HO
COBMECTHO C 3THM, YEJIOBEYECTBO BBIHYK/ICHO pellaeT HOBYIO Npoliemy —
9KOJIOTHUYECKYIO, TaK KaK aTOMHAs SHEPTHsl OKa3bIBaeT HEraTHBHOE BO3/ICHCTBHE
Ha OKPY’KAIOIIEI0 CPemy.

Bcero ¢ momeHTa Hawama SKCIUTyaTallud aTOMHBIX CTaHOUA B 14
CTpaHax MHpa mnpousonuro Oonee 150 WMHOUAEGHTOB W aBapuil pazIHMYHOMN
CTeTIeHH cHOoXHOCTH. Hambomee xapakrepHsle u3 HuX: B 1957 1. — B
VYunackeiine (Anrmms), B 1959 r. — B Canra-Crozanne (CILHA), B 1961 1. — B
Aiinaxo-®once (CIIA), B 1979 r. — Ha ADC Tpu-Maiin-Aiinenn (CLIA), B
1986 r. — na YepHoObuibckoit ADC (CCCP), camas kpymHas B HCTOPUH
YeJIoBeYeCTBa siepHas KaTacTpoda.

Tlo paHHBIM TNPOAHATM3UPOBAHHOH MHOIO JIMTEPATYpPBI, MOXKHO
BBIACNNTD P IPHIMH BO3HUKHOBEHUS TEXHOTCHHBIX aBapHii:

Hapymennem TexHukn 6€30MacHOCTH

OmrbKkaMu TroJel 1 ux Oe3neicTBieM

Pa3nuuHbIMH TIONIOMKaMHU

BimsareM cTUXUIHBIX O€ICTBHI

Hanbonpuryro 9K0J0THYECKYI0 ONACHOCTh MPEJCTaBISIIOT KaTacTpoQbl
Ha pPaJMalMOHHBIX OOBEKTaX (aTOMHBIE 3JIEKTPOCTAHLWH, MPEANPHUATHS II0
nepepaboTKe SIIEPHOTO TOIUIMBA, YPAHOBBIE PYJHUKH U 1p.) OTBIT MTOKa3bIBaET,
TEXHOTEHHBIE AKOJIOTHYECKHE KaTacTpo(bl BO3MOXHBI HaXKe B CTpaHaXx C
BBICOKIMH TE€XHOJIOTHIECKIMH CTAHAAPTAMH.

TexHOTeHHBIE BO3AEHCTBHS HAa OKPYXKAIOMIYIO CPEy IIPH CTPOUTEIIHCTBE
U SKCIUTyaTallM¥ aTOMHBIX 3JIEKTPOCTAaHIMH MHOT000pa3Hbl. OXHOBpEMEHHO
UMEIOTCSl  (U3UYECKHe, XUMHYECKHe, paJHMalliOHHbIE M Jpyrue (GakTopsl
TEXHOTEHHOTO BO3JEHCTBUSI Ha OOBEKThl OKpykatomield cpeapl. Haumbonee
CYIIECTBEHHBIEC (haKTOPBI:

JIOKaJIbHOE  MEXaHW4ecKoe Bo3zaeiicTBMe Ha pembed -  1mpu
CTPOUTEINBCTBE,

CTOK MOBEPXHOCTHBIX M TPYHTOBBIX BOJ, COJEPIKAIIUX XUMHUIECKHE U
pagroaKTHBHBIE KOMIOHEHTEI,
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M3MEHEHNEe XapakTepa 3eMJIENONB30BaHHs M OOMEHHBIX IPOIECCOB B
HeTocpenCcTBeHHOH Onu3octu ot ADC,

U3MEHEHHE  MHKPOKIMMATHYECKHX  XapaKTePHUCTHK  MPUIISKALIUX
paioHOB.

B xome xaxpmoil smepHO#l peakiuu o0pa3yroTcss MOOOYHBIE MPOIYKTHI:
PagMoaKTHBHBIE «OCKOJIOYHBIE» 3JIEMEHTHI, PaJMOaKTUBHOCTh, HaBEICHHAs B
IPYTUX KOHCTPYKIMOHHBIX MaTepHayax (CTEHKH peaKTOpOB, TPyOOIPOBOIOB U
T.1.). I[leprox momypacmaza BOSHHMKAONIMX HPH 3TOM OJHUX PaJHOaKTUBHBIX
BEIIECTB M3MEPSCTCS MHHYTaMH, APYTHX — THICSYENeTHsIMU. PagroakTHBHBIE
orxozsl (PAO) obpasyroTcs Ha Bcex CTaqusaX sIAEPHOTO LKA , HO Oojee BCero
— B Ipoliecce nepepadoTku oTpadoTaHHoro siepHoro tomma (OAT).

1900-10"

1800-10°
700 4

G004 e

Teic. Ku

500 -
4001
300+
200 -
1004

Puc. O6waa akmueHocme PAO Ha pa3au4yHbIX 3manax A0epHo20
monaueHo20 Yukna e Poccuu. 1- 0o6bi4a ypaHa; 2- nepepabomka u
obozaweHue ypaHa; 3- uszomoeneHue AdepHo20 monausa; 4- paboma A3C;
5- nepepabomka ompabomaswezo monausa

Cama nepepaboTka — CIOKHBIH XxuMudeckuid mponecc. Hanpumep, OST
pa3pe3aloT Ha KYCKM M IIOTPY)KaloT B a30THYIO KHCIOTy. B pesynbrare
nepepaboTKH MOSABISIOTCS:

- IUTYTOHUH

- ypaH

- HU3KO-, CpEJJHE- ¥ BBICOKOAKTHBHBIE OTXOIBI

- paIuoOaKTHBHEIE BHIOPOCH B aTMOC(eEpy U cOPOCHI B BOZOEMEL

Ceifyac paccMaTpuBAlOTCA ANbTEPHATUBHBIE BUJBI YTUIH3anuN
paguanuOHHBIX OTXOJIOB!

OTtnpaBka B KOCMOC. JTO NpPEUIOKEHUE TJaBHBIM  00pa3om
paccmarpusanocs B CLIIA. DToT BuA yTHIM3AMK AOBOJIBHO PUCKOBAH, TaK KaK
IIpH 3aIlycKe BO3MOXKHA KaTacTpoda.

3axOpoHEHHE B aHTAPKTUYECKOM JibAy. Ha maHHBII MOMEHT HU OfHa
CTpaHa HE PacCCMATPUBAET 3Ty UJEIO0.

3axOpoHEHHE OTXOJOB B MOpe. 3aXOpOHEHHEe HH3KO - |
CpeIHEaKTHBHBIX ~ OTXOZOB B  Mope, paspemeHHoe MAIATD, He
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ocymecTBIsuIock ¢ 1983 1. B cooTBeTCTBHM C TOOPOBOJBHBIM MOPAaTOPUEM, H
6sbu10 3ampereHo B 1993 r. Jlonnonckoit KonBeHnumei.

Ha tepputopun Tomckoil 007acTH HaxomiATCAd Taloke MNPENIPUATHS
CBSI3aHHBIE C aTOMHOH 3Heprueil. OCHOBHBIM HCTOYHHKOM pPaJHOAKTHBHOTO
3arpsi3HEHUS] IPU3EMHOM aTMOc(ephl TEXHOT€HHBIMU PAJMOHYKINAaMU SIBUJIACh
BTOPUYHOE 3arps3HEHNE pPaJHOAaKTHBHON IBUIbIO, KOTOpas ITOJHHMANach
BETPOM B  BO3IYyX C 3arps3HEHHBIX paHee Tepputopuil. HambGornee
3arpsA3HEHHBIMU  pailoHaMu 1o ne3uto- 137 ©  ApyruM TEXHOI€HHBIM
paluOHYKIMJAM SBISIETCS TOMCKMH paiioH M moiimMa pexku Tomb, npudem
3arpsi3HEHUE PEKH MPOCIEKUBACTCS Y HACENEHHBIX MyHKTOB UepHUIBIINKOBO,
Mopskoska, Camycs, Kinkuposo, OpioBka, KostonnHo.

Ilo nmanupM ®I'Y3 «lleHTp TUTHEHBI W 3NUIEMHOJIOTHH B TOMCKOH
obyacTu», B MUTHBOM BOJE CBEPXHOPMATHBHOIO COJAEPKAHUS PATUOHYKIHIOB
TEXHOTEHHOT'O IIPOUCXOXKICHHS He OOHAPYKEHO.

Panuanmonnass 0o0CTaHOBKa Ha TEppUTOPUM TOMCKOW OOJNAcTH IO
CPaBHEHHIO C NPOLUIBIMU TOJAMH IPOJOJDKANA IMOCTEHEHHO YIydIIaThCs B
pe3yabTaTe €CTeCTBEHHBIX MPOLECCOB CaMOOYHINEHHUS MPUPOJHOHW Cpenpl OT
pPagHOaKTHBHOTO 3arps3HEHHUA. JSIIepHBIX M paJualMOHHBIX aBapuil Ha
pagualMOHHO-ONACHBIX 00BEKTaxX He ObUI0, Kak M PaIHoOaKTHBHOTO
3arpsi3HEHHST OKPYXAIOIIEH Cpensl He MpOHM30IuIo. Pamguanuss He sBisercs
BeIymuM ()aKTOpOM BPEIHOTO BO3ACHCTBHSA Ha 310poBbe HaceneHus. [lo-
NpeKHEMY HaMOOJIBIINH BKJIAJ] B KOJUICKTUBHYIO 03y OOJydEeHUs HaceJeHHs
Tomckoli 005acTH BHOCAT NPHUPOAHBIE HCTOYHUKH (IPEXKIE BCEro pajoH B
MOMEIIEHNAX) U MEAUIMHCKOE OOJydeHHe, Ha JIOJI0 BCEX WHBIX MCTOYHHKOB
npuxonsarcs Menee 1 %.

TakuM oOpa3oMm, pagualoHHas 0OCTaHOBKAa Ha TeppUTOpuu Tomckoit
o0JlacTH  CYIIECTBEHHO HE W3MEHHIACh M OCTAeTCs YIOBIETBOPUTENHHOH H
cTabmnpHOM. Ho 3TO He yMeHbmIaeT Toro ¢akra, 4To € pa3BHTHEM OOIIECTBA,
ruOHeT OKpyXkaromias Hac mnpupozaa. [losTomy HeoOXommMoO HCKaTh
QIbTEPHATUBHBIE METOJBl IOJYYSHUs] DSHEpPruu. ATOMHas JHEpPreTHKa,
MOCTPOCHHAsl Ha HOBBIX IPHHIMIAX, OyJeT CIIOCOOHA PELINTh CYIIECTBYIOIIUE
npoOJIeMBbl M CTaTh YCTOWYHMBBIM HMCTOYHHMKOB DHEProoOecrieyeHusl Ha JOJITUe
roziel. To jke MOXKHO CKa3aTh M O IPYrHX «Oarax» 4eaoBe4ecTBa.
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BbIPAXKEHHOCTb oJiiongonpPoBogALLUX CTPYKTYP
LWWENb®A KOHTUHEHTANbHbLIX MOPEN IOr0-BOCTOKA
POCCUN HA KOCMUYECKUX CHUMKAX
M.X. lWeBbIpeBa
HayuHbin pykoBoguTenb cTaplumi npenogasatens C.J1.
LeBbipeB
HanbHeeocmoyHbili ®edepanbHbili YHUsepcumem, 2.
Bnadusocmok, Poccusi

B cBa3um ¢ HEoOXOIMMOCTBIO BeleHHS HE(PTEHNOHCKOBEIX paboT Ha
mensde JarbHeBOCTOUHBIX MOpEH aKTyalbHBIM MOXKET OBITh YTOYHEHHE POJIH
PETHOHAIBHBIX Pa3lOMOB M COITYTCTBYIOIIMX KM TPEUIMHHBIX CTPYKTYyp B
MHUTpalid ¥ (QOPMHPOBAHMM YCIOBHIl I OOHApYKEHHMS CKOIUICHHI
YIIIEBOZOPOIHOTO CHIPBSL.

Hame  wuccnenoBaHWe — NpPU3BAHO — PacCMOTPETh  BBIPAKEHHOCTh
¢dmrongonpoBoAAIMX CTPYKTYp menbda mopeir lOro-Boctoka Poccumm Ha
KOCMHYECKHX CHHMKaX. TpelIMHHbIE CTPYKTyphl MOTYT WIpaTh pOJIb B
MHUTpallMM M JUCCHIIanuK (GIou7oB (B TOM 4YHCIE YIJICBOJAOPOIOB) Ha
KOHTHHCHTabHOM  Imenbde. B HacTosmieli pabote  paccMaTpuBaeTcst
BO3MOYXHOCTH YCTaHOBJICHHUS! BIMSHHS YHAOTEHHOTO (hakTopa Ha ()OpMUpPOBAHUE
IUVIAHKTOHHBIX COOOINECTB, a TaKKe CBSI3b TEKTOHHYECKOH CTPYKTYpHI M
AQHOMAJIBHBIX KOHLICHTPALMIT TSKENIBIX YTIIEBOJOPOIOB.

Hamu u3yyaanch 3aKOHOMEPHOCTH U3MEHEHHUs (PUTOOHOIICHO30B 3aIHBa
Ierpa Benukoro mo nHaGmromeHusM crpektpopagnomerpa Modis B Tedennn
BEreTallMOHHOTO Ce30Ha.

B xauectBe Benymiero (axropa, ONPENENSIONIEro KOHIEHTPALUIO
XJIopodHiIa B IOBEPXHOCTHOM CJIO€ BOJIBI PACCMaTPHBAIOTCS €€ TeMIepaTypa
(npu mporpeBe BOABI WHTEHCU(DHIMPYETCS pa3BUTHE (UTOOHOLIEHO30B) M
TpOGHOCTh (HAIMYHWE WCTOYHHKOB M PEKUM TMOCTYIUICHHS OWOTEHOB).
OBTpopHpOBaHHE MNPOWCXOAUT TPH OOOTAIEHWH BOABl OWOTCHHBIMHU
9JIEMEHTAaMH U OPTraHWYECKUM BEIIECTBOM, BBI3BIBAIOIIUMHU YCKOPEHHBIH POCT
BoJOpoOCieil U BhicmMX pacrtenuii.[1,2,5] BruoreHHsie BelecTBa MOMAmalOT B
BOJIOEM BCJIC/ICTBUE JIESATEILHOCTH PEK, KOMMYHaJBbHBIX W IPOMBIIIICHHBIX
CTOKOB M C)KMTI'aHHsI HCKOIIAeMOT'0 TOILIHBA.

CrnyTHUKOBBIE HaOJIOJCHUs, BKIIOYAIONMe 10 13 mociemoBaTebHBIX
cuen Modis, obpabatbiBanuce B mporpamme Seadas 6.4. C mnomornbio
nporpaMmbl  |2gen reHepHpOBANKCH MPOJYKTHI CIYTHHKOBBIX JaHHBIX 10
BTOPOr0  ypoBHA 00paboTku. OcCylecTBIsIach TIeHepauus MPOJIYKTOB
«xnopodunt a» (chlor_a) u «remmepaTtypa moBepxXHOCTH» («SSt»).

Jlokanu3arys MakCUMaJbHBIX KOHIIEHTpaHi XJI0podHiLIa TAroTeeT K
HOJIO)KCHUIO OCHOBHBIX MCTOYHHKOB OHOTEHHBIX 3JIEMEHTOB, PACIIONOKEHHBIX B
AmypckoM 3anuBe  (CTOYHBIE COOpY)KeHMA BraamBocToka, ycTee p.
Pa3zmonpHasg), a Takke B 3anuBe IlocheTa. YCTaHOBJIEHO JIOKAJIbHOE
npeBbIlIeHre POHOBBIX KOHIIGHTpAIMil B akBaTopuy 3anuBa [lerpa Benukoro u
npuierarolei akpatopun. Ha psine craHmumii AMypcKoro 3aiuBa CyIIECTBEHHO
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HPEBHINIEH KPUTHYECKUH yPOBEHb KOHIICHTPANH XJIOpO(DHIILIA, YCTAHOBICHHBIH
[6] B 8 MKr/m.

Ilo meperymsaproii cetn cranmmii (50 cranumii) mpomsBoamics cOop
naHHBIX (SSt m chlor_a) ¢ BeIYHCICHHEM MapaMeTpOB CBSI3M TEMIIEPATYphl U
KOHLIEHTpaUuu XJopoduiia: Ko3(p(GHUIUEHTOB KOPpEUUd [ U KOBapHaLUH
cov(t, chlor_a).

Hamu Obia cocraBneHa kapTa perMoHoB 3ammBa [lerpa Bemmkoro,
BKJIIOYAIOIIETO 2 pETHOHA.

AHanmm3 XoIa KpPHUBBIX TEMIIepaTypbl M KOHIEHTpPalWH XJIopoduiuia
MO3BOJIMII OMPEAETUTh AUHAMHKY COCTOSIHUS BOAHBIX 9KOCHCTEM 3anuBa Iletpa
Benukoro. OHa pa3nuyHa A AMYpPCKOTO M Y CCYPUHCKOTO 3aIMBOB, a TaKKe
s Mopuctoil yactu 3anmuBa Ilerpa Bemmkoro. Ecim mms Amypckoro u
VYecypuiickoro 3ajluBOB C CYIIECTBEHHBIM BIMSHMEM PEK M aHTPOIOTE€HHOM
JeATeNBHOCTH, MaJbIX TJIyOMH M IPOTPEBOM BOJ, KOHIEHTpAIus Xjopoduiuia
BO3pacTaeT MOCTEIIEHHO C yBEIMYCHHUEM TEeMIlepaTyphbl, a 3aTeM IOCTCIIEHHO
YMEHBIIAeTCS; TO JUII MOPHCTOM dYacTh HaOmIojaeTcss NHK B Hadale
BETCTAIlMOHHOTO  CE€30Ha, 3aTeM pe3Koe YMEHBIICHHWE KOHIEHTpPAIUU
XJIopoduiaa, a 3aTeM IOCTEHNEHHOE e YBEIWYEHHE, T.e. B JaHHOM CIIydae
BIMSIHAE TEMIEpaTypsl HE SBISIETCA PYKOBOAAIIUM  (aKTOPOM AT
dopmupoBanua  purobmoneHo3oB. Takas JAWHAMHKAa ~XapakTepHa OIS
BBI/IEJICHHBIX aKBaTOPHUI MopucTol yactu 3anusa [lerpa Benukoro.

VYdeHbIMY, 3aHMMAIOIIMMHCS MOHUTOPHUHIOM KOHIIGHTpALMH MeTaHa
st akBatopuii  moperr  lanmeHero Boctoka Poccum [3] ycraHOBiIEHO
MOCTETNIEHHOE YBEeJIHYEeHHE KOHLCHTPAIIMU MeTaHa il akBaTopHii OXOTCKOTO M
SImoHckoro Mope# ¢ HacTymieHneM oceHu. COIOCTaBIEHHE «30HBI OOpaTHOM
CBSI3M», YCTAHOBICHHOH JUIi TEMIIEpaTypsl M Xiopodmmma, corimacyercs c
UCCIeI0BaHUSIMH [6], MOKa3aBIIMMH HaJIWYHE MOBBILICHHBIX KOHIEHTpALUi
MeTaHa B Bojax 3aiuBa [lerpa Bemukoro kx tory ot octpoBoB Ilyratun u
Ackonbll, KOTOpbIE, Kak IpeAroyiaraercsi, CBA3aHbl C ceiflcMuyeckon
AKTHBHOCTBIO B TOJCTHIIAIONICH aKBaTOPHIO 3ajKBa 3eMHOI kope B 2008-2010
rozax. O CBSI3M SMaHAIWK YIJIEBOAOPOAOB U3 HEJP U Pa3BUTHEM OHOCOOOIIECTB
yKa3pIBanoch [4]

Bo3moxkHO, HanMumMe TakoW OOpaTHOM CBA3M TeMIepaTtypbl H
XJopoMIIa  CBUAETENBCTBYET 00 OSHAOTEHHOM TIPUTOKE OHOTEHOB, HE
(uKCcHpyeMOM Ha eAMHUIHOM CHHUMKE, HO OTPa)KAIOMIEMCs B )KU3HEHHOM ITHKIIE
BOJIHBIX YKOCHCTEM.

B mnpenenax axBatopum 3anuBa Ilerpa Benumkoro, Hamu wu3ydanauch
pa3noMHBIE CTPYKTYphl OyxTel HoOBropopckas, SBISIOIIUECS NPORODKEHHEM
CTPYKTYp KOHTHHEHTA. 31eCh IO AaHHBIM Ia30I€0XHMHUYECKOTO OMpPOOOBaHMS,
nposenenHoro TOU JIBO PAH (A.W. O0xXupoB u 1p.) BBISBICHBI aHOMAJIUH
YIJIEBOIOPOAOB (B TOM YHCIIE pomiaHa u OyTaHa).

C 11(S1833{¢] BBIABJICHUA CBA3H C TCOJIOTHYCCKUM CTPOCHHUEM )51
TEKTOHNYECKOH HapyIIEHHOCTHIO MOPOJ OBUTH 3a/IeHCTBOBAHBI AUCTAHIIMOHHBIE
KocMHudeckne uccieposaHusa. Ilocmennme Brmodanum B ce0sS  M3ydeHHS
CTPYKTYPHOTO PUCYHKA, HAOJIOJaéMOT0 Ha KOCMHYIECKOM CHHUMKE.
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BobiBoaBI

Ilo axBaropum 3anmuBa Ilerpa Bemmkoro Habmromaercs H3MEHYHMBAs
KapTHHA CE30HHOM JMHAMHMKM 3aBHCHMOCTH KOHLEHTpaluil xjaopoduwiuia u
TEeMIepaTypbl, U3MEPEHHBIX 110 CITyTHUKOBBIM JaHHBIM.

TIpocTpaHcTBeHHOE pacnpesneleHre KodhQUIUEeHTa KOppemsiuuud U
KOBapHallUM dSTHX [apaMeTpoB IO3BOJSIET IIPOBECTH  PallOHUPOBAHUE
akBaTopuu. JlJi1 BBIOCICHHBIX pailOHOB MOXHO IPEIIONIOXKUTH Pa3IduHbIC
YCJIOBHSI CYIIIECTBOBAHMSI MOPCKHX YKOCHCTEM U (PaKTOPEI, BIMSIOIINE HA HUX.

CormocTtaBieHne MOP(OJOTHH PETHOHOB C OTPHIATEIBLHONW 00paTHOI
CBSI3BI0 XJOPOQIUT M TeMIeparypsl ¢ HomsAMd MeTaHa (mo [3]) mosBossieT
HPEINONIOKUTh MX BBIPAKEHHOCTh HA IMCTAaHLIHMOHHOW OCHOBE B CE30HHOM
U3MEHYUBOCTH KOHIIEHTPALUH XJIOpO(hHILIA U €€ 3aBUCUMOCTH OT TeMIIEPaTypBhI.

Jus O6yxtel HoBropoackas (COOTBETCTBYIOIIAs 3aTOIUICHHOM MOpeM
yacth KpackMHCKOH BYJIKaHO-TEKTOHUYECKOH CTPYKTYpBl) COIOCTaBIICHHE
PacCUUTaHHBIX KapT CTPYKTYPHBIX IIApaMETPOB C aHOMAJIMSIMU YIJI€BOIOPOJIOB,
OOHapyXEHHbIX B CKBWXHHAX paboTaMH TPEIIIECTBEHHHKOB IO3BOJIIET
BBIABUTh CBSI3b IIOJIEH TEKTOHUYECKOH HAapyLUIEHHOCTH TEPPUTOpUU C €€
Ta30T€0XUMUYECKUMH OCOOEHHOCTSIMU.

Kpacunckuit 1 BuHorpaguelii pasnombl, K KOTOPbIM TPUYPOYEHBI
Ta30reOXMMHUYECKHe AaHOMAIMH B CKB@KHHAX BBIPAKEHBl B JIOKAIBHBIX
MaKCHMyMaX 3Ha4eHHH (pakTaipbHOI pa3sMepHOCTH MUHKOBCKOTO U TUIOTHOCTH
TPELIHH.

Takum o00pa3oM, [OaHHbIE KOCMHUYECKOTO MOHUTOPHHIA IIOMOTAIOT
BBIIBUTH Pa3JIOMBbl, AKTUBHBIC HA COBPEMEHHOM JTalle C BBIICHEHUEM UX POJIH B
TEKTOHUYECKOM CTPOCHUM W Pa3BHTHH TEPPUTOPHH, a TaKke (GopMHpOBaHHH
Ta30T€OXUMHUIECKHX aHOMAITHH.
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PAHHUE CTAOUU PA3BUTUA SEMITU N YCNNOBUA
3APOXOEHUA XXU3HU
A.C. LLleneruH
HayuHbin pykoBoguTenb goueHT 3.[. PsduukoBa
HauyuoHanwbHbIl uccnnedoeamenbsckuli ToMckuli noslumexHuUYyecKkul
yHusepcumem, Tomck, Poccusi

Bomnpoc 0 mpoHcxoxIeHUH >KU3HM OTHOCHTCS K TJIaBHOH IpoOiieme,
HMHTEPECYIOLIEH oAl Ha MPOTSHKEHUU MOoCIeqHuX crosnetuil. Mccnenoparenu,
CTOSIIIIE Ha HAyYHBIX MO3UIHUSAX, MBITAIOTCS, MPEXKAE BCETO, PEMIUTh BOIPOC:
BO3MOYKHO JIM 3apO’KIC€HHE XKU3HH Ha 3eMJIe €CTECTBEHHBIM ITyTeM, WIIN KHU3Hb
3aHECEHa Ha 3eMJII0 U3 KocMoca.

B Hacrosmee BpeMs ciepl akTUBHOM XKU3HEAEATEIBHOCTU OPraHU3MOB
U caMH HMX OCTaTkd (OT TPOKAPHOTHBIX OE3bsAEPHBIX OpPraHU3MOB JIO
HEMHHEPAJIM30BaHHBIX CIIOEBUIL PACTEHHMH M OTIIEYAaTKOB OECCKEIeTHBIX
MHOTOKJIETOYHBIX JKHBOTHBIX) YCTaHOBJIEHBI BO BCEM OCAIOYHOM JOKEMOpHU.
Crnenpl OBUTBIX OMOT HAXOAAT B CTONb JPEBHUX OTJIOKEHHAX, YTO HEBOIBHO
BO3HHKAET BOIPOC — HE JPEBHEE JIM JKU3Hb caMoil 3emin?

TlaneonTonorus KokeMOpHUS CTAaBHUT Iepe] HUCCIEA0BATEIIMH BOIPOCHI
nogo0HOTO poja, XOTS BPSI JIM OHAa CHOCOOHA pa3pemuTh HX. McTOYHMKOM
3HAaHUM O MPOMCXOXKICHUM XU3HU SBJISIOTCS CKOPEe XMMHUS M MOJEKYJIsipHas
Ouosorusi, GNOreoXUMHs 1, BO3MOXKHO, aCTpoHOMUsL. B mocnennue necarunerus
JKCIIEpUMEHTAIBHO»  JIOKAa3aHO aOWOT€HHOE BO3HUKHOBEHHE HE TOJBKO
NPOCTEHIINX OPTaHUYECKUX BELIEeCTB, OOHAPY)KEHHBIX TENepb U B KOCMOCE, HO
U TAKUX CJIOXKHBIX BEIIECTB, KAKHMH SIBISIOTCS aMHHOKHCIIOTHI, caxapa, KO-
POTKHE MEeNTHABl M AaXe HyKineoTHAbl. OJHAKO B MPAKTHUECKOM M JaXKe B
TEOPETHYECKOM acIeKTe MOKa TPYIHO MPEACTaBUTh cebe CKavoK, B Pe3yabTaTe
KOTOPOTO XHMMHYECKas 3BONIOIMS Mepelria B 3BOJIONUIO OHOIOTHYIECKYIO.
BeposiTHO, T03TOMY, OCOOEHHO B IOCIIEIHHE T'OABI, BO3POXKIAETCS MHTEPEC K
6uokocmuueckuM unesm B. W. Bepraackoro.[3] B cucreme 6uoxocMuueckux
Bo33peHuit B.M.BepHasickoro kiroueBoe MmojoKeHue 3aHUMAeT MOHITHE HKHUBOTO
BEIlECTBA - COBOKYIIHOCTH BCEX PACTUTEIbHBIX U JKUBOTHBIX OPraHU3MOB
IUIaHeTHl. braromapsi BBEZEHHWIO 3TOTO MOHSTHS OBUI JOCTUTHYT IO MEHBINEH
Mepe IBOHHOHW 3¢dekT. Bo-mepBIX, ObBUIM OCTaBICHEI B CTOpPOHE, Kak HeE
OTHOCSIINECS K JeNly, Pa3IndHble IICEBIOTCOPETHYECKHE M CIIEKYJISITHBHBIC
W3BICKaHUS OTHOCHUTENBHO “‘CYIIHOCTH~ JKM3HM KaK TaKoBOW. Bo-BTOpPBIX,
JKUBBIC OPraHU3Mbl CTAJIM IMPHU3HABATHCAd KOMIIOHCHTaMH 3EMHOM KOp&bI, CTOJIb
XK€ eCTECTBEHHBIMHU U “‘paBHONPABHBIMHU, KAK MUHEPAJIbI U TOPHbIE TOPOBI, HO
HaAaMHOI'0 MPEBOCXOAAIIMMHA MOCJICAHUX 10 CBOEH Ie0JI0rHYecKoi AaKTHUBHOCTH,
YTO OCOOEHHO SPKO NPOSABISETCS B AEATEIBHOCTH YEJIOBEYECTBA - COCTABHOM
YacTH JKMBOTO BEIIECTBA IUIAHETHL. B IITaHe 5TOH aKTUBHOCTH, OTMedal
Bepnancknii, COHNOCTaBUMBIMH C  JKHBBIM  BEIIECTBOM B  IIPOILIBIE
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TEOJIOTHYECKHE 3MOXU MOTYT OBITh JIMIIb PaJAHOAKTHBHBIE MHUHEpAbl 3eMIIH.
Otcroza ciefoBany - U B 3TOM, HOXKaIlyH, 3aK/II0Yanochk TaBHOE CBOeoOpasue
UCXOAHOH mo3urmu BepHaackoro - BO3MOXKHOCTh M HEOOXOJUMOCTh H3YUSHUS
JKMBBIX OPraHM3MOB M HX COOOIIECTB HE TOIBKO B  TPaAUIMOHHO
OGMOTIOTHUECKOM IIJIaHE, HO TaKXkKe U Kak 00BEKTa T€0IOTHH.

JlpeBHeWmmMH ~ opraHu3MamMM Ha 3emiie  OBUIM  IIPEACTaBUTENHN
MPOKapUOT - OaKTepuH, a TaKkke IHaHOOMOHTH (Oe3bsaepHsle opraHu3Mel). C
pacTeHHsIMH IIMaHOOHMOHTOB COJIIDKaeT Hauudue xyopodwuia. VIMeHHO >TH
OpTaHM3MBI BIIEPBBIC HAYalIM BBIAEIATH KHCIOPOA B IIpolecce (hOTOCHHTE3a.
Baktepun ¥ 1MaHOOMOHTHI - BaXKHEHIINME OPraHH3MBI JOKEMOpPHs, HUMEIOLIHe
3HAUEeHHUE JUIS aHalIMu3a MEepBBIX 3TANOB Pa3BUTHs opraHudeckoro mupa. C ux
JKU3HENEATEIPHOCTBIO CBSI3aHBI: (DOPMHUPOBAHHE KHCIOPOJHOH aTmocdepsl,
o0 KPyroBOPOT YIJIEpOJa, HAKOIUIEHHE KapOOHATHBIX U SKENE30PYIHBIX
¢dopmanmit  (JukecnmwIIMTOB),  HHpHTAa,  cepbl, QocdopuroB W  mp.
doccunu3npoBaHHEIE OCTAaTKU OakTepri 0OHAPY)KEHBI B KPEMHHUCTBIX ITOPOJAX
Bo3pacTa 3,5 MiIpI. JIeT, MpobIeMaTHYHbIe HaXOJIKH UMEIOT BO3PacT OKoJo 3,8
mipa. siet. [2] TIpuMepHO TakUMH K€ BO3PACTHBIMH OTMETKAMH IaTHPYHOTCS
HaXOJAKH ITHaHOOMOHTOB, CIM3UCTBIE HUTH KOTOPBIX HE MOTJIM COXPAHUTHCA B
HCKOIIAEMOM COCTOSHHHM, OJHAKO HAaXOAAT KapOoHaTHbIC IUIACTUHKU. Cremsl
JKU3HECATEIPHOCTH IIMAaHOOMOHTOB HA3BIBAIOTCA cTpoMaTtosuTamu. OHHu
OBIBAIOT  IIJIACTOBOM,  JKENBAaKOBHUAHOW, croibuatoir  dopmel.  [pyras
Pa3HOBUAHOCTH - OHKOJNUTHI - IIPEJCTaBlIeHa HEOONbIIMMH C(HEepHIECKUMU
KOHIICHTPHYECKH-CKOPIYIIOBaTHIMU 00pa30BaHUsIMHU, BO3HUKIIMMH, K IIPHMEPY,
IMyTeM OOpacTaHMs IECYMHKU WM HEOOJBIIOr0 KaMeIlKa, TOrJa KaK CTPO-
MaTOJHTHl  CIUIOMIb  IOKPBIBAJIM  KakKyl-IHOO TMOBEpXHOCTh. Kopouku
CTPOMATONINTOB, HapacTas Apyr Ha JApyra, GOPMHPOBAIHM KapOOHATHBIC TOJIIH
MOIIHOCTBIO COTHH MeTpoB. Kpome 3Tnx 1ByX (hopM BeTpedaroTcst Katarpaduu -
HECJIONCTBIE y30p4aThle 0Opa30BaHMS, COCTOSIIHE W3 CIUMIIMXCS KOMOYKOB.
IlepBble npeBHeime HACTOSIMIME HCKONAeMble ObUTH HaWIeHHI B (opMarnmu
languunt va Kanaackom mute (OHTapuo) Bo3pacta Okoyio 2 mip. jet. Tam
ObUIM BCTpEUSHBI MHKPOOCTaTKH pa3HOOOpa3sHOi (opMBI - HHUTYATEHIE,
OKpYTJIbIe, C BHYTPEHHUMH IEPEropoKaMH. ITO CBUACTEIBCTBO Y)KE JTOBOJIBLHO
BBICOKOW OpraHm3anuy >ku3HH. OCTaTKd MHKPOOPTaHU3MOB, COCTOSIIIMX U3
npeoOpazoBaHHOTO  (poccunm3ammed  OpraHUYECKOr0  KHUCIOTOYCTOWYHBOTO
BEIIECTBA, OKPYIJIOi (hOpMBI, CIUTIOIMIEHHBIE TH00 00BeMHbIe, pazmepoM 3-30
MKM - 3TO MHKPO(QHUTO(OCCHINH, KOTOpPHIE €Ille Ha3bIBAIOT akpuTapxamu. OHU
SBJIAIOTCS, CKOpee BCEro, OCTaTKaM OJHOKJIETOYHBIX Bopopocieid. OcoGeHHO
MHOTO HX B OTJIOKCHHUSIX MO3IHETO JOKeMOpHs, HAauMHAs CO CpefHero pudes
(1400 muH. net). IlpumepHO B 3TO XK€ BpeMs MNOSBWINCH MHOTOKJIETOYHBIE
BOZopocyH ¥ rpubbl. [IpnbnusurensHo Ha pyOeke CpeHero U Mo3aAHero pudes
(1 w™ipn. ner) - mepBble MHOTOKJIETOYHBIE JKMBOTHBIE. B03MOXHO,
OJHOBPEMEHHO C HHUMHU TIOABWUIMCH H3BECTKOBBLIC BOIOPOCIIN. Ectb Bce
OCHOBaHUsI TOJIarath, 4To K BeHAy (~600-535 MuH. JeT Ha3ax) )KU3Hb B MOpeE
CyllecTBOBaJA B JOCTaTOYHO BBICOKOOPTAaHM30BaHHBIX (opMax u OblIa
pacmpocTpaHeHa IMOBceMecTHO. Jlo HeJaBHETO BpeMEHHM HCTOPUYECKHIl 3Tam
pa3BuUTHA 3eMIN OTIpeeNsIcs HadanoM keMOpuiickoro nepuozaa (535 MiH. ner).
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JuddepeHpoBaHHEIN OpraHMYecKHH MHp KeMOpHs, B TOM UHCIIE CKEJICTHbIe
0eCro3BOHOUHBIE ~ BCEX  THUIIOB,  BOCHPHHUMANICS ~ KaK  3araJO4HbIN
«HOMYJSAIUOHHBIA B3pbIBY. IMEHHO 3TOT MEpPHOJ CTall KIFOUEBBIM B 3BOJIOLUH
JKMBBIX OPraHU3MOM Hamiel MuiaHeTel. [losiBisieTcst OrpoMHOE KOJIHYECTBO
Pa3sHOBHIHOCTEH MHOTOKJICTOYHBIX JKUBBIX OpraHu3mos [1].
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Puc. 3. I'enemuueckue 63auMo0mMHOUEHUs PAZTUYHBIX UADCIE HCUBIX
opzanuzmos. OOHOKIemMoUuHble NPOKAPUONbL NPUGEU K 00PA308AHUIO
Oonee coHCHBIX 00HOKICMOYHBIX IPKAPUONL, O KOMOPBIX RPOU3OULIN
6ce mpu YapCcmMea MHOZOKICMOYHbBIX: PACH eHUsL, 2DUObL U JICUGONIHDBLE.
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Jlutepatypa

1. BowtkeBuy. [.B. Bo3HMKHOBEHME M pa3BUTME XM3HM Ha 3emne. Mocksa
«Hayka», 1988.

2. Nopo6uHa B.M., PogbirnH C.A. Uctopuueckas reonorus. YuyebHoe nocobue.
— Tomck; 2000.

3. Cokonog b.C., degoHknH M.A. PaHHWe aTanbl pa3BuTus XN3HN Ha 3emrne.

OBONCTBEHHOCTb BNIUAHUA NPOLECCOB
BbIBETPUBAHUA B FTEOCNTIOTNU
E.A.lUyMmKkuH
HayyHbIn pykoBoAMTENDb CTapPLUUIN HayYHbIN COTPYAHUK
O.C.bapsbikuHa
Mockoeckuli cocydapcmeeHrHbil yHugepcumem um. M.B.
JlomoHocoea, Mockea, Poccusi

BriBeTpuBaHue - 1OCTaTOYHO CIOXKHBIN reosnorundeckuil npouecc. Kak u
y BCEX TCOJIOTHYECKHX IIPOLECCOB, Y HEr0 €CTh CBOM IIOJIOKHUTEIbHBIE U
OTpHLATEIbHBIE CTOPOHBI (pHC.l), BIHAIONUINE Ha OKPYXKAOLIYI cpeny H
MHXEHEPHO-TE0JOTHUECKYIO JIEATEIbHOCTh YenoBeka. Llembro mpeacTasisemoit
paboThl OBUIO BBISIBICHHE PA3IMYHBIX CTOPOH (KAaK IOJOKHTENBHBIX, TaK M
OTPHUIATEIbHBIX) TPOSIBICHUS IPOLECCOB  BBIBETpUBaHHWA. B 3amaun,
COOTBETCTBEHHO II€NHU, BXOJHMJIO PACCMOTPEHME: 1. OTPHLATENBHOH CTOPOHBI
MPOSIBICHUS BBIBETPHBAHHUS c TOYKH 3peHus panoHaNBEHOTO
HPUPOJIOTIONB30BaHUs (YXy/IIICHHE CBOWCTB MOPOJ, 00pa3oBaHHE CKIOHOBBIX
MPOIECCOB); 2. MOJOKUTEIBHONH CTOPOHBI MPOSIBICHNS! BBIBETPUBAHUS C TOUKH
3pEHUSI HKOJIOTHYECKOH T'€0JIOTUH U T€0JIOTUH TOJIE3HBIX HCKOTIAEMBIX.

HecoMHeHHO, reoJIornueckoe 3HaueHHEe MOIIHBIX KOpP BBIBETPHBaHMS,
NpEeX/e BCEro, 3aKIIoYaeTcss B TOM, YTO C HUMH CBSI3aHBI MHOTHE MOJIC3HbIC
HCKOIaeMble, POJIb KOTOPBIX B MHPOBOM OallaHCE MHHEPAIBHOTO CHIPBSI HE
MEHee CYLIECTBEHHA, YeM IIOJIE3HbIX HMCKOMAeMBIX MECTOPOXKICHHH IpPYrux
reHeTndecknx TUMoB. OKkono 1/3 BceX XMMHYECKHX DJIEMEHTOB IOCTHTaeT B
KOpe BBIBETPHUBAHUS MOBBIICHHBIX KOHIEHTpPAIWH, UMEIONIUX MpPaKTHIECKOe
3HaueHne. 3mech O0pa3yloTCsl KpyNHEWIIHe HaKOIUIEHHS JKEJNe3HBIX U
MaprafIeBbIX pyJ, OOKCHTOB, CHIMKATHOTO HUKeNs M Kobampra. K Kopam
BBIBETPUBAHUS HEMOCPEACTBEHHO MPUYPOYCHO 0Opa30BaHHE 3NMIOBHAIBHBIX
pocchilielt 30510Ta, IJIATUHBL, aJIMa30B, IMPKOHA M JPYTHMX AParoleHHBIX
KaMHeH.
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BbIBETPVBAHWMA

NMPOLIECCHhI

TonoAnTe bHBIE CTOPOHBI

Odpazosantie n01€3HBLX HCKONGEMBLX.
HHEENh, OOKCHTEI, OTAT, KA0MHH

Oipazosanue poccoineil ApazoyennbLx
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Boccmanosnenne zeorocudeckon
obcmanosKy npowLTozo

Vee1uyenne npocmpancmea,

—  HCnoB3yEMOZ0 oa paccelenna

PAacmumensioCh d MUG0MALLX

Brusnue na npupodnsti cK0A:

00pas0BaKHe CKIOEOBBIX IPONECCOB -
OmoN3Hei, 00BATOB K OChmei

OTpHIATETHHBIE CTOPOHBI

Ilorénenue COGEPWERHO HABLX BOTHO-

XEMHYECHIX, (DH3HYECKIX  APYTHX
CBOfcTB I0po7l

\Pa36HMNE HPOHECCOS BIIENATNEARRA 1
KapeTa H 00pasoBarHe KapeToBhIx Gop

Puc. 1. ITonoxkuTenbHbIE U OTPULATEIbHbIE CTOPOHBI

MnpoueccoB BLIBETPUBAHUSA
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OmHOll M3 BaKHEHIIMX IOJOXHUTENBHBIX (QYHKIMHA  mporecca
BBIBETPHUBAHUS ABJIAETCS
oOpa3oBaHuMe TOYB. BpIBETpUBaHHME TOATOTABIMBAET  MaTepHan I
(dbopMHpOBaHUA TOYB. OIIOBUH, KOTOPBIH 00pa3yeTcs 3a CHET pa3IMYHBIX
MPOIIECCOB BBIBETPHBAHUS, (OPMUPYET BEPXHHH IUIOJOPOIHBIA CIOH 3EMIIH.
TlouBooOpazoBaTenbHBI MpollecC 3axBaThHIBACT IIOCTENEHHO Bce Ooiee
TIyOOKHWe CIIOM TOpPOABl W (OPMHPYET TPH TOPU3OHTA: aAKKyMYJSITHUBHBIH,
HEePeXOAHBIA U TOPH30HT MouYBooOpasyroiei moponst [1]. Takum obpasom, B
mpolecce BEIBETPUBAHMS TOPHBIE IIOPOJBI INPHOOPETAIOT psJ CBOWCTB,
HEXapaKTepPHBIX JUI1 HCXOAHBIX HEBBIBETPENBIX MOPOJ U  HMEIOLIUX
CYIIECTBEHHOE 3Ha4YeHHE I Mo4YBoOOpazoBaHMs. V3ydeHue cTpoeHUs KOp
BBIBETPUBAHUSI ITIOMOTAE€T BOCCTaHABIMBATh TI'EOJIOTHMYECKYI0 OOCTaHOBKY
MPOIIIOTro. YPOBEHb MOYBEHHOTO IUIOJOPOJHS BECbMa YacTO KOPPETHUPYET CO
CBOICTBAMH M COCTaBOM MOYBOOOpasyromeil mopoxsl. l3BecTHO, 4TO mpH
BBIBETPUBAHUU KHCJIBIX MarMaTHYECKHX IOpOJ, a TaKkKe MEeCUYaHUKOB Ha HX
JMIOBHU (hOPMHPYIOTCS TTOYBBI C HU3KMM YPOBHEM IUIOJOPOAMS. AHAIOTHYHAS
KapTHHA HAOJIIOAeTCsl U TIPH Pa3BUTHH II0YB Ha IeCYaHbIX mopoxax. OxHako Ha
KOpax BBIBETPUBAHUS MarMaTHYECKUX MOPOJ CPEAHEr0 U OCHOBHOTO COCTaBa,
0oraThIX NHTATEIBHBIMH 3JIEMEHTAMH H IIEIOYHO-3€MENbHBIMHA KAaTHOHAMU,
(hopMHUpYIOTCS TIOYBBI C BBICOKAM YPOBHEM IUIOAOPOAWS — HACHIIIECHHBIE
OCHOBaHUSIMHU, C HEHTpaIbHON MM CIa0OKUCION peakuuei, ¢ 0osee BHICOKIM
coJiep>KaHHeM T'yMyca, TNIMHUCTBIE U CYIJIMHHUCTBIE 110 I'PaHyJIOMETPUYECKOMY
COCTaBy.

B pesynbraTe XHMHYECKOTO BEIBETPHBAHHS H3MEHSETCS (H3HIECKOe
COCTOSIHUE MHHEPAJTIOB M paspylIaeTcsl UX KpucTammmueckas pemerka. I[Topona
oboramaercs HOBBIMH MUHEpalaMH ¥ MPHOOpETaeT COBEPIICHHO MHBIE BOJIHO-
(u3HIecKue, XUMIYECKHE U IPYTHE CBOMCTBA, UYTO HETIOCPEACTBEHHO BIMACT HA
WHXEHEPHO-T€OJOTHUEeCKHe YCIoBUS TeppuTtopmil. Hampumep, oGpa3soBanue
KapcTa HEraTHBHO BIHSET HA MPOMBIIIICHHYIO JIEATEIBHOCTh UYENIOBEKa, UTO
CBSI3aHO C OCIOXKHEHHMSIMH TIpH JIIOOBIX  BHJOAaX CTPOUTENILCTBA  Ha
3aKapCTOBAHHBIX TEPPUTOPUAX, B TOM UHUCIIE IPOMBIIUIEHHOT0, IPaKIAHCKOIO U
TUJPOTEXHUYECKOTO.

IMomuepkrBas SKOJIOTHYECKOEe 3HAueHHe BbIBeTpHBaHus [1], criemayer
MOMHUTB, YTO BEIBETPHBAHKE U MOCIEYIONIEe MEPEOTIOKCHNE M aKKyMYJIISIIIUS
YaCTHI] TPHBOJAT K YBEIHYEHHIO DPECypca T'€OJIOTHYECKOTO IPOCTPAHCTBA,
HCIIONB3YEMOTO JUISl PacCeleHUs MOYBEHHBIX OPTaHW3MOB, PACTUTENHHOCTH H
JKHBOTHBIX.

Jlntepatypa

1. Tpodwumos B.T., XapbkuHa M.A., [puropbeBa W.FO. O3konornyeckas
reogvHamuka : y4ebHuk. M.:KY, 2008. 473c.
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METOOUKA OMNPEQENEHUA KOQ®DPULIMEHTA
CUMMETPUU ONA UENEN BUOUHONKALIUUN HA
ropoaCKMUX TEPPUTOPUAX
10.A.lLlymkuHa, B.A.Koponés .

Hay4Hbi pykoBoauTens npodeccop B.A.Koponés .
Mockoeckuli 2ocydapcmeeHHbIl yHueepcumem um. M.B.
JlomoHocoea, Mockea, Poccusi

Opranmsanysi H  OOOCHOBaHHE  AKOJIOTHYECKOTO  MOHHMTOPHHTa
TOPOJICKAX TEPPUTOPHH, HCIBITHIBAIOIINX OOJBIION TEXHOTEHHBIH IIpecc —
Ba)KHas 3aJada 3KOJOTHYECKOH Treonoruu. B mociennee BpeMs IpH OIEHKe
9KOJOTHYECKOTO COCTOSIHUS ypOaHM3UPOBAaHHBIX TEPPUTOPHH Bce Oobliee
BHUMaHHUE yJemnseTcs MeToaaM OnmonHaukaruy. OQHAKO MHOTHE NPHUHIUIE ee
npUMeHeHHs emie He paszpaboransl [1,2]. [TosTomMy Henp HacTosmel paboOTHI -
000CHOBaHME NIPUMEHEHUSI MeToJa OMOMHIVKAIIMH B CUCTEME 3KOJIOTHYECKOTO
MOHHMTOPHHIa TOPOJACKHX arioMepanuii (Ha npumepe FOBAO r. Mockssr). [ns
3TOro Heo0XxoauMo 00ocHOBaTh Haubosiee 3PQEKTUBHBI OHOMHIUKATOP,
METOUKY €ro OLECHKM M NPUMEHEHUS JUI1 WU3YyYCHHMsS H3MEHEHUS SKOJIOro-
TE0JIOTHIECKOH 0OCTaHOBKHM HAa TOPOJICKOI TEPPUTOPHH.

B xagecTBe OMOMHAWKATOPOB HAMHU IpEUIaraeTcs HCIOIb30BAaTh BHIBI
JIePEBBEB, MIMPOKO PACIIPOCTpPaHEHHBIE B MOCKBE: 3TO HaJEXKHbIE HHIUKATOPHI,
JOCTYITHBIE W MPOCTHIE B HCIOJIB30BAaHUH, KOTOPBIE YCIEUIHO NMPUMEHSIOTCS B
MOHHMTOPHHIOBBIX HCCIEIOBaHUAX. IIpy TEXHOreHHOM BO3zeiicTBMM Hamboiee
W3y4eHbl PEaKIHH COCHBI, Oepes3wl, Myba, JUIEL, €M, TOIOJA, abpukoca. B
MockBe HanOombliee pacrnpocTpaHEHHEe IOJYYHIT TOIMOJb Oalb3aMHYECKUH B
CHIly cBoeil Xopolueil ra3oycTOHYHMBOCTH, HENPUXOTIUBOCTH. OH XOpoIIo
MEePEHOCUT TOJIyTeHb, TPeOyeT MHHHMAJIBHOTO YyXOJa, BBIIEISET OOJbIIOe
KOJIMYECTBO KHcinopona. JIumcTes Tomonmss 0O0MagaloT dYeTKO BBIPAKEHHOM
OmnaTepanbHOM CHMMETpHEH, YTO SBISIETCS BAaXXKHBIM JUIS OCYIIECTBICHHS
MpeIaraéMoro MeToa.

IIpuHoun MeToma OCHOBAaH HA  BBIABICHWH HApyIIEHHH CHMMETPHH
pa3sBUTUS JIMCTOBOM IIACTHHBI JPEBECHONW pPACTUTENLHOCTH, OLEHUBAEMBIX
kodpduienToM  cumMmerpud.  Paykryupylomasi acumMerpusi  (DA)
JIMCTOBBIX IUIACTMH — KOMIUIEKCHBIM OTBET pAcTeHUS Ha CTpecCHpyollee
BO3/I€HCTBUE OKpYXKaOUIeH Cpebl, B T.4. pa3jIMuHbIe 110 IPUPOJE TEXHOT€HHbIE
Bo3eicTBUSA [2].

Meroauka oeHKH KO QHUIEeHTa CHMMETPUH COCTOUT B CIICYIOIIEM.
Ha m3ywaemolf TeppHTOpMH TOpPOAA BEIIEIAIOTCS OHOTOTBI, pPa3IHYAOIINECs
MEXIy COOOH TEXHOTEHHOW HArpy3koi: IapKH, YJIHIBl, aBTOMAaruUCTpalH,
3aBoAbl M 1p. Ha kakaoMm M3 HUX HPOBOAHUTCS cOOp JIMCTOBOTO Martepuaa,
OCYIIECTBIAEMBIH C 3Tala 3aBeplieHHs HHTEHCHBHOIO pOCTa JIUCTHEB JI0
Ieproja ONaJeHus JUCTBBL. B kajkmoM BbIOpaHHOM OMOTOIE B YCTaHOBIECHHBIX
BPEMCHHBIX paMKax (Mali-CeHTIOpb) exeMecssyHo oTOupaercs 1o 30 JUCTOBBIX
IUTACTHH MPUMEPHO OJHOTO, CPEJHEro Ul JaHHOTO BHAA pa3Mepa ¢ KaKIoro
nepeBa. JIMcThst 0TOMPAIOTCS M3 HIDKHEH 9acTW KPOHBI, HAa YpOBHE ITOTHSTON
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PYKH, ¢ MAaKCHMaJILHOTO KOJIMYECTBA JOCTYIHBIX BeTOK. [Ipn 3TOM HeoOxoxanmo
3a/IeiCTBOBATh BETKHU Pa3HBIX HAIPABICHUIA, YCIOBHO - C ceBepa, 10ra, 3amnajia u
BOCTOKa. JIUCTBA OTOMPAIOTCS TOJNBKO C YKOPOUEHHBIX 00eroB. OTHOBPEMEHHO
MOJ IepeBOM OTOMparoTcst mpoObl mouB ¢ Tiryounsr 10-20 cMm asis nanbHeiiero
aHanu3a. 3aTeM JIMCTOBbIE IUIACTHHBI BBICYLIMBAIOTCS, TMocie dero 10 u3 Hux
obpabatsIBaroTcst I pacuera mokasatenss DA - xosdunmenta cummMerpuuy,
XapaKTepPH3YIOUIEro CTEINeHb TEXHOT€HHOTO BO3JEHCTBUS Ha SKOCHCTEMY U ee
cocrosiHye. OH BBMUCISETCS 110 (popMyste:

K, = EmM +Zm6 g

rae Kcum — k03 GHULIHEHT CUMMETPUH, My — Macca MEHBLIUX MOJOBHH
JICTHEB OTHOCHUTENBHO OCEBOHM JIMHUM OIJHOTO OMOMHAMKATOpa (IO IUIOLIaTd
JHcTa); M6 — Macca OONBIINX TOJOBUH JIUCTHEB OTHOCHUTEIBHO OCEBOM JIMHUU
OJTHOTO OMOWHITUKATOPA.

TIpumep onenku K., 1 U3MCHCHHE €r0 3HAUCHHUN B Pa3HBIX OHOTOMAX
ropojia HoKa3aHsl B CIEIYIOIEeH TabuIe:

Tabnuya
Kosppuyuenmor cummempuu pasnpix 6uOmMonos 3a 6e2emayuoHHbLiL NepUod
Tepputopust GroTona Koapdunpent cummerpun, K, 110 Mecsnam:
Maii HIOHB HIONb aBryct | ceHtsaOphb
Tapk IleuatHukH 0, 952 0,983 0,957 0,946 0,934
ABTOMarucTpaib
Bosrorpanckuii 0,896 0,897 0,756 0,786 0,791
HPOCIIEKT
3aBoa ABTodpamoc 0,886 0,840 0,764 0,762 0,768
CK A3JIK 0,895 0,880 0,869 0,849 -
Yo fOmc flemmmies | o931 | 0,925 | 0917 | 0908 :
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Kospprguent o

Puc. 1 Usmenenue K., 3a 6ecemayuonnulii nepuoo é pasnuix 6uomonax

)4 NPUBCACHHBIX JaHHBIX CJICAYET, 4YTO MJid TEPPUTOPUU IapKa

IleuaTHHKM XapaKTEepHa TOJBKO PEKpCalMOHHAs HArpy3ka W 3HaueHus K,
HanboJiee OJIM3KU K eMHUIIe U Jiexar B npeaenax 0,934-0,983. Dto rosopur o
TOM, YTO B JaHHOM MECTe TEXHOTCHHas HAarpy3ka HAaMHOTO MEHbIIE, YeM B
Opyrux ToYkax. Ha OCHOBE 3TOr0 MOXKHO CJelaTh BBIBOJ O TOM, HYTO
TEeXHOTeHHast Harpy3ka B mapke [ledaTHUKY ecTh, HO OHA He3Ha4YnuTeNbHa. Tarke
OTHOCHTEBHO BBICOKHE 3Ha4deHus K., MMeeT QBOp KUIOr0o paioHa Mo yJIHIEe
Ounbix JlenunueB a.28. 3nauenus nexar B npenenax 0,908-0,931. dns storo
OuoTOMAa XapaKkTepHa PeKpeallMoHHas Harpy3Ka, aHaJOTHYHas TApKOBOiT 30HE.

KOS(I)(I)I/ILII/IGHTLI CUMMETPUHU JIMCTOBBIX IJIACTUH BOJIb aBTOMAarucTpaiu

U Ha TEPPUTOPUH 3aBOJA OJM3KU MeXAy co0oit u nexxar npenenax 0,762-0,896.
Opnaxo, 6omee HU3KHE K, XapaKTEPHBI IJIs1 TEPPUTOPUH 3aBOJa ABTO(dpamoc.
DTO CBUIETENBCTBYET O 0Ojee MHTCHCHUBHON TEXHOTCHHOW Harpyske Ha 3TOi
TEpPUTOPHH, IEM B paifOHE aBTOMATUCTPAIIHL.

Ha Teppuropun crnoptuBHOoro kommiekca A3JIK koadduimenTst

cUMMeTpuH Kkonebmorcs B npepenax or 0,849 nmo 0,895. Teppuropus
HCHBITHIBAET 3HAYMTENBbHYIO PEKPEAlMOHHYIO HAarpy3kKy M, BO3MOXHO,
KOCBEHHYIO Harpy3Ky oT aBTOMaricrpaiu Bosrorpaackuii mpocmnexT.

ITony4yenusle Kod(pUIMEHTHI CHMMETPUM B JajbHEHIIEM MOTYT

HCTIONB30BAThCS JUIS OIEHKH COCTOSIHHS 3KOCHCTEM, HallpuMep IO METOJHKE,
HW3JIOKeHHOH B [2], a Takke s Ieneil 3KOJOTMYecKOr0 MOHHTOPHHIA
TOPOJICKHAX TEPPUTOPHIL.
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B wacTHOCTH, JUII MOHHMTOPHHIrAa COCTOSIHHS 9KOJOTO-T€OJOTHYECKUX
cucrteM (OI'C) HeoOXOOMMO MMETh OLIEHOYHBIH rpaduk 3aBUCUMOCTH Ky OT
MapaMeTpoB  COCTOSHUS OI'C (mampumep, CyMMapHOTO I[OKa3aTelns
3arpsA3HEHUs. BO31yXa, IOYB, JIMCTBEB M T.IL.). I 3TOro HEOOXOAMMO HMETh
BBICYIICHHBIC  JIUCTOBbIE  IUIACTHHBI, KOTOpBIC  Jajee  IOABEPraioTcs
CIIEKTPAJIbHOMY aHAJN3Y JUIS ONpENeNICHHUs IEMEHTHOTO COCTaBa Ha Ipudope
Cnexrpockan MAX GV. Jlns onpeneneHus THNA IIOYBBI  IIPOBOJUTCS
TpaHyJIOMETPUUYECKUI aHamW3, a JIS OIEHKH ee¢ 3JIEMEHTHOIO COCTaBa -
CIIEKTpaNbHBIN aHamu3. Bce pmaHHBIE JUIT KOKAOM TOYKHM 3aHOCATCS B
CHICLMAIBHBIN «macnopT». Jlanee MpOBOAUTCS COIOCTaBICHHE KO3(HIMEHTA
CUMMETPUM C COJCp)KAHMEM 3arpsi3HUTeNiel  (TSDKENbIX  METaIoB U
MHKpPO3JIEMEHTOB) M B JIUCTBE, M B IIOYBE; PAacCUMTHIBaeTCAd KO3 UIHEHT
koppemsiuun  Mexay K, M comepKaHMEM 3arps3HHTENs B IOYBE,
pactuTenbHOCTH. [lo  3THM  JaHHBIM  CTPOMTCS  OLIEHOYHBIH  Trpaduk
(TapupoBoYHas MarpaMma) 3aBUCUMOCTH KOd((HIMEHTa CHMMETPHU OT
[apaMeTpoB CTENeHW 3arpsi3HeHus (BKIoyas M (OHOBBIC JaHHEBIE), IO
KOTOPOMY BBIJCIISIOTCS Pa3INYHBIE THIIBI COCTOSHHUS DKOCHCTEM. DTOT Ipaduk
3aTeM HCIIOJB3YeTCsl M IPOBENCHHS MOHHUTOPHHIOBBIX HCCICIOBAHMUH.
TlocnenHue COCTOAT B TOM, YTO Ha TEPPUTOPHU MEPHOTUYECKH OTOMpAroTCs
00paslpl JIMCTBEB, 10 KOTOPBIM C IOMOLIBIO TAPUPOBOYHOI JAMArpamMMbl
MPOBOIMTCS OIIEHKA TUIIA COCTOSHHS IKOCHCTEM [2].

Takum o0pa3oM, TaHHas METOJMKa IO3BOJISIET OINEPATHBHO IPOBOINTH
9KOJOTHYECKUH MOHUTOPHHI COCTOSIHUSI TOPOJCKHX arjloMepanuid ¢ MaJbIMU
SKOHOMHYECKHMH 3aTpaTaMu.

Jlutepatypa

1. WymkuHa KO.A., Kopones B.A. K meToguke npumeHeHus GuovHavkauum B
CUCTEME  IKONMOTMYECKOTO  MOHUTOPWMHra ropoAacKkuMx —arnomepaumi  /
Matepuansl  MexgyHapogHom — koHdepeHumn  «buogmarHocTvka B
3KOIOrMYECKON OLEHKe MOYB U conpedenbHbix cped» - M.: BUHOM, 2013,
C. 247;

2. KocuHoBa W.M.,, bBasapckui O.B., KoanHue C.H. Metoamka
reoakonornyeckon  OuoMHAMKaUMM  TeXHOreHHO-TPaHCHOPMUPOBAHHBLIX
TeppuTtopui. - Feopuck, Ne3, 2012, c. 22-25.

BUONOIMNM4YECKASA 3BONMIOLUUNA YENTOBEKA
Y.B.EpewleBa
HayuHbin pykoBoguTens goueHT B.A. NoHomMapés

FOpauHckuii mexHono2u4eckul uHcmumym (¢punuar) Tomcko2o
rnosiumexHuU4YecKo20 yHueepcumema, 2. lOpaa, Poccus

«Yenogek, - mucan B.J. Bepranckwuii [1], - 10DKEeH OHATH, KaK TOJIBKO
Hay4Has KOHIEMIMS MHpa €ro OXBaTUT, YTO OH HE €ecTh CIy4ailHoe,
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HE3aBHCUMOE OT OKpyxaromero (Omocdepa wmum Hoocdepa) CcBOOOIHO
JeHcTByIoIee MpUpoaHOoe siBiIeHHe. OH COCTaBIseT HEU30EKHOE NMPOSBICHHE
GOJIBIIIOrO TPUPOJHOTO IpPOLECcca, 3aKOHOMEPHO JUIAIIEToCs B TEUEHHE, IO
KpaiiHell Mepe, IByX MWUIMapaoB jer». «l3MeHeHne OHOIOTHYECKOTO
COCTOSIHUSI, TpHBeIIIee K NMPOOYXKICHHUIO MBICIH, HE NPOCTO COOTBETCTBYET
KPUTHYIECKOH TOUKe, MPOHIEHHOW NHIMBHIOM WM JAake BUIOM. Bymyqn Gonee
OOIIMPHBIM, 3TO WM3MEHEHHE 3aTparuBaeT caMy JKH3Hb B €€ OpPTraHHYecKOH
[EeJOCTH, U, CIIeNOBaTelIbHO, 3TO 3HaMeHyeT co0oi TpaHchopManuio,
3aTParuBaroIyI0 COCTOSIHIE BCEH MIaneTs» [4].

OJeMeHThl Pa3yMHOT0 MOBEICHUSI 0OHAPYKUBAIOT BHICIIHE XKHUBOTHBIE U
HekoTopsle nTuIlbl. Ho mojHoLeHHOe MposBIeHNe pasyMa B 6rocepe mpucyie
TOJIBKO YEJIOBEKY, JIMLIb B €ro COLMAIBHOM coo0IecTBe chopMUpOBaIach, a
3aTeM C YCKOPEHHEM BO BpPEMEHH pa3BHBalach KOJUIEKTHBHAS IaMATh,
Ha3BaHHas BepHalIckuM «Hay4HOH MBICITBIO». HaydHast MBICIB - 3TO CO3MaHHBIN
YeJIOBEKOM Ha OIPENENCHHOHW CTaJUU CBOETO Pa3BHTHS HE3aBHCHMBIH OT
OTIENbHON 0COOM KOJUICKTHBHBIM ammapaT cOopa, HaKOIUICHHs, 0000IIeHUsS U
xpaHeHus 3HaHus. 1 TOJIBKO YeloBeK B COCTOSHUY HCIIOJIB30BaTh 3TOT armapar
JUISL PeIIeHUs] CBOMX HpaKTUYecKHuX npobiem. HaydHass MbICHb B cOYeTaHUM C
TPYIOOBON JEATENBPHOCTBIO YEJIOBEKAa CTajla BEJIMKOM I'€O0JOrMYecKO CHIIOHN,
crocoOHO# mpeoOpa3oBbiBaTh Ouochepy. «HaydHas MbICap Kak MpOSIBICHHE
JKMBOTO BEIIECTBA MO CYIIECTBY HE MOXET OBITH OOpaTHMBIM SBICHHEM - OHA
MOYKET OCTAaHOBUTECS B CBOEM JIBIDKEHHH, HO pa3 CO3JaBIINCH U IIPOSIBUBILICE B
JBONIONMU OMOcdepbl, OHa HeceT B cebe BO3MOXKHOCTH HEOTPAHHYCHHOTO
pa3Butusi B xoJe BpeMeHu» [1]. MHTemekTyanbHoe MperMyIecTBO 4eIoBeKa
mepel JIPYTHMH  BBICIIUMH JKMBOTHBIMH JIOJDKHO OBITH 3aKpEIUICHO B
MaTepHaIbHOM HOCHTEJE pa3yMma, B MO3re. DBOJIONHS MO3Ta, €ro YCIOKHEHHUE
UJIET He TOJIBKO M HE CTOJIBKO 32 CYET KOJIMYECTBEHHOTO POCTa HEPBHBIX KIIETOK,
KaK OTAENBHBIX CTPYKTYpPHBIX aHcaMOJei, Tak M IHEHTPOB, OOBEIUHSIONINX
oTaensHbIe (QYHKIMM B CIOXHBIE TOBeIeHUeckne peaknuu. HoBooOpasoBaHus
MO3ra HHUKOIJa HE CO3JaloTcsi B (hOpME H30JIMPOBAHHBIX «MOJIOJECKHBIX)
ancam6neil. KonnuecTBeHHOe yBenuueHHe aHcaMOied IPOUCXOAUT, TIaBHBIM
obpa3oMm, 3a CHET MEPecCTPOWKH CTapbIX OTAENOB M  HCIIOJIb30BAHUS
OCBOOOXKHAIOIINXCS ~ HEPBHBIX  KJIETOK, a Ka4yeCTBEHHbIE  N3MEHEHWUs
WHUIWUPYIOTCS YCIOXKHEHHEM CBS3eH, yBENMUYEHHEM HX YHCIa W IMIUPOTOH
OXBaTa CBA3IMH KJIETOK BCETO CTPyKTypHOro ancamOmsa. CTpyKTypHbIE
aHcaMOIMM MO3ra deNOBeKa W BBICHINX IIPAMATOB, BEJAIOMINE TAKUMH
(yHKIMAMH, KaK 3peHHe, CIyX, ABUraTelIbHbIE PEeaKIUH HOT, Tela U MHOTHMH
JIPYTMMH JAUHAMHYIECKHMH IPOIECCaMH, MPAKTUUECKH HE OTIMYAIOTCS MEXTY
co6oii. CymiecTBeHHbIE OTIMYMS BBUIBISIOTCS B pa3Mepax H  CBS3SIX
CprKTyprIX chaM6nef/i, BCAAOIINUX y YCJIOBEKA PE€YbI0 M JABUTaTCIIbHBIMH
peakIMsIMH PYK, 0COOCHHO KHCTEH, YeM OMpeesseTcs: ClIOCOOHOCTh YeloBeKa K
TPYJOBOM JESATENbHOCTH. Y 4deNoBeKa peKOpAHas M JKMBOTHOTO MHpa
OTHOCHTENbHAS IUTONaAb JIOOHBIX J0Jel Mo3ra, oHa mpocturaet 25%. OTmernM
ele OAHY XapaKTepHYI0 OCOOEHHOCTh (YHKIHOHHpOBaHHS Mosra. CTpoeHue
aHcaMOnel HEpBHBIX KIETOK, HX CBSI3M B MO3TYy IPOTPaMMHPYIOTCS
TEHETHYECKUM anmapaTtoM. Pa3BUTOCTh pEUYEeBHIX M JIBHTATEIBHO-TPYIOBBIX
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aHcaMOnell Mo3ra dYeJoBeKa HacIeOyIOTCsl IeTbMH OT poxureneid. Ho
HaclefyloTcd HE peub U TPYAOBbIE HABBIKM KaK TaKOBBIE, a TOJBKO
MOTEHIMAIbHAST BO3MOXKHOCTh UX MPUOOPETEHHs B IpoIleccax MOCIETYIOIIETro
o0yueHusi. I'eHeTHYeCKHe BO3MOXKHOCTH OCYIIECTBIAIOTCS JIMIIb MPH YCIOBUH,
YTO C PAHHETo JETCTBA PEOCHOK BOCIMTHIBACTCA M 0OydyaeTcsi B cOOOIIECTBE
mofel, B mocTosHHOM obmeHnn ¢ HuMmH. Ckaska KummHra o MajeHbKOM
Mayriy, BOCIHTaHHOM BOJKAMH M JPYTHMH OJIarOPOJHBIMH SKHBOTHBIMHA
JDKYHIJICH, a 3aTeM, yKe 3pelbIM IOHOIEeH BEpHYBIIMMCS B « YEJIOBEYECKYIO
CTal0 » 3TO BCEro JIMIIb KpacuBas cka3ka. Penkue ciaydam, Korza 4eloBedecKoe
JUTS. CHUJIOH OOCTOSITENBCTB BBIPHIBAIOCH M3 JIOJCKOTO COOOLIECTBA M HE
nmorubano BAadM OT HEro, a 3aTeM, BO3MYXaB, BO3BpAIIANOCh K JIOAAM,
MOKa3bIBAIOT, YTO OHO YK€ HE MOIJIO MONHOIEHHO OBIAJeTh PEYbl0 H
NpHOOPECTH CIOKHBIE TPYAOBBIE HABBIKH, HEOOXOIMMBIE IJIsI CO3HATENBHOM
JEeATeNbHOCTH. [ eHeTHYeCKuii MOTEeHIMANI OTPAaHWYEH JKECTKUMH BPEMEHHBIMHU
pamkamu. Ecim cpoku mpomymieHsl, MOTEHIHAN yracaeT, a 4eJIOBEK OCTaeTCs Ha
YpOBHE TOrO XK€ MpuUMaTa. B uCTOpuMHM deloBedecTBA HEMalo IPHUMEPOB
MOKa3bIBAIOIINX, YTO HE TOJIBKO OTIENBHAsl IMYHOCTh, HO U LeJble coolIecTBa
mrozieit 00s13aHBI BECTH HEMPEKpaIaromyocs 60pb0y 3a OBIaIeHHE, COXpaHEHUE
U IPUYMHOXEHHE TOTO, YTO BBIIENSAET MX M3 XKUBOTHOTO MHupa. Maneimee
ocnabneHne yCunuii, WK, 4TO eIle XyXe, CO3HATeIbHOe MPOOYyKICHUE B IIOAAX
HU3MEHHBIX Hadal B ymepd pa3yMy C MOpa3sUTENbHOH OBICTPOTOH BemeT K
HOTepe KyJIbTYPHBIX 3aBOCBAHUH, K BO3POXKACHHIO TUKOCTH M arpeCCUBHOCTH
JlaXe B YCIOBHSAX TEXHHYECKOU Pa3BUTOCTH.

YdeHble 0TMEYAloT, YTO ¢ MOMEHTa BOSHUKHOBEHHS MBICIIH MeJUICHHBIIN
nporecc Ouojorudeckoi spomonun YeaoBeka pa3syMHOTO CMEHsETCS OBICTPO
MPOTEKAIOIIMM TPOIECCOM AYXOBHOM sBomtonuu. Ilpu stom mnpousoitner u
MONHOe OOBEAWHEHHE BCEX YENOBEYECKHX pac M  HAIMOHAIBHOCTEH C
00pa30BaHMEM EIMHOTO 3EMHOTO YeNIOBEUECKOro coolmmecTBa. BepHamckuii
Tafoke BBIpaXkal yYOeXIEHHOCTh B TOM, YTO JANbHEHIIMI WyTh pa3BUTHSA
YeoBEeYeCTBA HENPEMEHHO OOYyCIOBIMBAEeTCS OOBEIUHEHHEM BCEX HBIHE
Pa3po3HEHHBIX TPYII, pac ¥ HAIlMOHAIBHOCTEH B equHOe 1enoe. OObeKTHBHEIE
HNOTPEOHOCTH CETOMHSIIHEr0 JHS TTOATBEPXKIAIOT Ha3PEBILYI0 HEOOX0AUMOCTh B
00BbEJMHEHHH.

Cremyer nWIIb MOTYEPKHYTh, YTO Pedb HAET O TEHJCHIWH, a HE O
KOHKpeTHOM JBmkeHuu. [lo kpaifHeil mepe, B o00o3puMoM Oymymiem He
MPEKpaTAT CBOE CYIIECTBOBAHME HAI[MOHAIBHBIE OCOOCHHOCTH, HalMOHATBHBIE
KyIbTypbl W Tpaaunuu. IIpomecc oObBenuHEHHs IOoAed B eAWHOE IIENoe
MOHMMaeTCsl KaK CO3JaHHMe BCE3eMHOM KOOIepaluW, NMPHU3BaHHON COBMECTHO
peuiath B 0OIIMX MHTEpEcax CTOSIIUE Mepe]] YeIOBEUSCTBOM MpobaeMbl. Takoi
IPOIECC BO3MOXKEH JIMIIb MPH YCIOBHU PE3KOTO PACUIMPEHHs] CO3HAHUS, POCTa
JYXOBHOCTH OTIENBHBIX JIOAEH M uX coolmectB. B Guonorun ocobast poib
NPUHAUIC)KUT IBOJIIOLIMOHHBIM HJCSIM, BBIABUHYTBIM LI.)lapBl/IHbIM B IpOLIJIOM
Beke. Vcropudeckoe 3HaYeHWE JapBHHOBCKHX HJIEH OTPOMHO, OHH HE TOJIBKO
BHEJIPHIM B OHOJIOTHIO 3BOJIIOIMOHHCTCKHE IIPEICTABICHUS W COBEPIIMIIN
MEepeBOPOT BO B3MIIAAAX HA MPOUCXOXKACHHE YeT0BEeKa, HO OKa3ald BIMSHHE Ha
BCE E€CTCCTBO3HAHME W Jake€ Ha COLHOJIOTHYECKHE pa3fensl Haykd. bes
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IpeyBeIUYCHUs] MOXHO YTBepxkaaTh, 4uro ¢ Teopuu Jlapsuna B XIX Beke
Hayajoch IIMPOKOE BHEIPEHUE HBONIIOIMOHUCTCKUX TPEICTaBICHUN B HAyIHOE
MmbinuieHne. Ho napBHHOBCKOe MpencTaBieHHE 00 IBONIOIMU HE OXBAaThIBAIIO
BCETO MHPO3JaHUS B IEJIOM, Ja U B OHONOTHMM OHO OrpaHWYMBAIOCH
BHYTPHBHUIOBBIMH HpolieccaMi. B cBoem knaccuueckoM BHIe Teopus JlapBuHa
HperoiaraeT INIaBHOCTh Pa3BHTHSA, B 9TOM IIPOIECCE OTCYTCTBYIOT CKAuKH.
Takoii B3I Ha pa3BUTHE CO3/AJ U JaPBUHOBCKOM TEOPUH HEIPEOTOIUMBIE
TPYJHOCTH, HECIIOCOOHOCTh OOBSCHHUTH MOSBICHHE HOBBIX BHJIOB, PE3KHE
cMeHBl (uiopsl M (ayHBl B WCTOpHH pa3BUTHI Ouocdepsl. «Bompekn
MepBOHAYAILHOMY TOJIOXKEHHIO [lapBuHa 00 OTCYTCTBHM CKAauKOB B 3BOJIOLIUH,
- mnumer M.B. BonbkeHmrTelH [2], - BO3HUKHOBCHHE BHAAa HMEET
CKayKooOpa3HbIil XapakTep <...>. B 3BONIOIMH 3Talbl HEMPEPHIBHOTO Pa3BUTHS
B YCTOMYHMBOM pEXHME 4YepepyloTCs C IMEPEeXOAHBIMU 3TalaMu, MOJOOHBIMU
¢azoBeM mepexonam. [lepexonmbl 3TH HEpaBHOBECHBI». MeXaHH3M HBOJIIOLMU
OmnpesieNieH  KJIACCHYECKOW  JapBUHOBCKOW  TpUAAOW:  M3MEHUUBOCTb,
HACJIE/ICTBEHHOCTh,  ©CTECTBEHHBI ~ 0TOOp.  JIOCTIDKGHHS ~ T'CHETHKH,
MOJICKYJIIpHOH OuWonoruy, oOIMe MONOXKEHHS TEOpUH CaMOOpTraHM3alliu
noTpebOBaMM  IEepecMOTpa OCHOB  JApBHHOBCKOW  TEOPHH  SBOJIOLHN.
M3mMeHunBOCTh B KJIacCHYECKOW TpHaje MpEaroiaraeT cilydyailHoe U3MEHEHHE
KaKOTro-TO MPH3HAKa, ¥ OHO 3aTeM HACJIeLyeTCs OPTraHH3MOM, a €CTECTBEHHBIH
oTOOp OecrmomaaHo OTOPAKOBBIBACT T€ NMPH3HAKA BMECTE€ C MX HOCHUTEILSIMU,
KOTOpBIE HE MOAXOMAT K YCIOBUSM cymecTBoBaHHs. I[lo cOBpeMEHHBIM
NPEJCTAaBICHUSIM BCe BBIIIOUT 3HAUUTENIBHO cJoXHee. Kiaccmueckyro
WN3MEHUYMBOCTh TEeph CBA3BIBAIOT C MYTAIUSIMHU, CIIOHTAHHO BO3HUKAIOIINMH B
TEeHHOM HAaCJICICTBEHHOM ammapate (reHome). VIMEHHO MyTHpyrOmHH TI'eH
co3zmaer y ocobu HOBEIA mpu3Hak. Ho cam mo cebe 3ToT akT ermre Mano 4to
3HaAuuT. J[eno B TOM, 4TO MUHMMAJIbHOM, SIEMEHTAPHON €JUHULIEN SBOJIIOLUH B
ounocdepe cuuraercs He 0co0b, CyIp0a KOTOPOH, B OOIIEM-TO, HE CTOJb BakHA
JUIL BUZJa B IENOM, a IOMYJANUs, TO €CTh TIpymma ocobed OmHOro BHIA,
YYaCTBYIOIIMX B IpOIEccax CKPEIIMBaHHU MEXAY co00il. 3akperuieHne HOBOro
NpU3HaKa B MOMYJISIMU CYATACTCS CBEPUIMBIIMMCS (DAKTOM, €CIIM 4acToTa ero
MOSIBJICHUSI B TPYNIE TPEBBICUT HEKOTOPBI YpOBEHb, CUUTAIONIMHCS
MOPOTOBBIM. A 3TO NMPOM30MET B TOM CiIydae, eClIM HOBBIl IMPH3HAK OKaXKETCS
HEeHHBIM JUIA TIONMy/SIHAH B [eloM. VI3MoXKeHHBIE NPeICTaBICHHS BBHI3BAIH
YaCTHYHBII TEPECMOTpP KIACCHUECKOH TEOPHM SBONIONHUM, HA HX OCHOBE
copmupoBaics CHHTE3 JapBUHH3MAa C HOBEHIINMH JOCTIKCHUSIMU T€HETHKU.
Toxanyii, caMbIM BaKHBIM M yIAWBUTEIBHBIM PE3yIbTaTOM CTAJI0 TIOHUMAHHE
TOTO, 4YTO OWOJOTHYECKass SBONIONWSA IPOTEKAeT He CIyJaHBIMH ITyTSIMU.
MHorouncnenHsle  (akTbl IOCIETHEr0o BPEMEHH MO3BOJSIIOT Bce Oojee
YBEpPEHHO TOBOPHUTH O €€ HANpaBJICHHOM XapaKTepe, O €€ «KaHAIM3AL[HN.
OtMmeuaeTcsi SIBHOE YCKOPEHHE JBOJIOLMK BO BPEMEHH. B cBoeM HavalbHOM
HeproJie XK13Hb Ha 3eMie OblIa Mpe/cTaBiIeHa OJHOKICTOYHBIMH OpraHU3MaMH,
U 3TOT MepHoj mpojomkancs Oomee 2,5 mummapnos jieT. Ilocie mosBieHus
MHOTOKJIETOUHBIX oOprau3mMoB B TedeHne 400 MmnmoHOB ser ObUIO
JOCTUTHYTO HeoObHaiiHOe pa3HOOOpa3we KHUBOTHOTO M PACTUTENLHOTO MHpA, B
KOTOPOM TOCIIOJICTBOBAIM PENTHINH. Pa3BUTHE MIICKONMTAIOMNX M MTHI]
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norpeboBasio Tombko 100 MIJUITHOHOB JIeT, MpUMaToB - 60 MHJUTHOHOB,
TOMHUHUIB! BO3HUKIM 16 MWIJIMOHOB JIET Ha3aj, MpsMbIE MPEOKH 4YelIOBEKa -
OpuMepHO 3 MWUIMOHA JIeT Has3al, COBPEMEHHBI 4YeNOBEeK Havajl
¢dopmupoBatbest mpuMepHo 60 ThICSY JIeT Hazal, a HCTOPHS Pa3BUTHUS
YeNOBEYECKONW IUBUIM3ALUH - 3TO HCTOPHSA HEOOBIYAHOTO €€ YCKOPEHHS BO
BpPEMEHU.

HoBble HayuyHble HaHHBIE IOKA3bIBAIOT, OJHAKO, YTO €CTECTBEHHBIHN
0TOOp - HE eIMHCTBEHHBIN ABIXKYyIMH (akTop sBomonyy [3]. B pasHoe Bpems
9BOJIIOLMUSL MpOTeKaja, M TPOAOIDKAET NpoTeKaTb B HalIM JHH, Ha
MOJICKYJIIDHOM, KJIETOYHOM, TKAHEBOM YPOBHSX, Ha YPOBHE OpPTaHOB,
OpraHU3MOB, NOMYJSALMHA, OHOIEHO30B. Pa3nnyasce Ha KakXAOM U3 ITUX
YpOBHEHl, HpOLECCH 3BOJIONMH CIMBAIOTCI B EIUHBIA MPOLECC Pa3BUTHUSL
ouocdepsl. Bo3ppamasch K posil 4eloBeKa B 3TOM IOTOKE KHU3HH, OTMEYAIOT
cnenyromee. deHomen YenoBeka CTaBUT Iepe] HAYKOH B CIIOKHUBLIMXCS
YCIIOBHUSX CEPhE3HBIC TIPOOIICMBI.

Ilo yboexnenuto Teitsipa ne IllapmeHa, Ha MepBbI TUIAH BBIIBUTACTCS
HACTOSTENIbHAS HEOOXOAMMOCTh IMO3HAHHUS CaMOro uejoBeka. «YelloBek, Kak
«IpeaMeT TO3HaHWA» — OJTO K04 KO Bcell Hayke o mpupoae <..>.
Pacmm¢poBare yenoBeka, 3HAYUT, B CYIIHOCTH, IIONBITaThCS Y3HATh, Kak
o0OpazoBasicst MUP B KaK OH JOJDKEH MPOJ0JDKATh 00pa3oBeIBaThes <...>. Ecimm y
YeNoBEYecTBa €CTh OyayIiee, TO OHO MOXKET OBITh MPEICTABICHO JIMIIb B BHIC
KaKOro-TO TapMOHHYECKOTO TPHUMHUPEHHS CBOOOJIBI C IUIAHHUPOBAaHHEM U
obbenuHenreM B 1enoctHocte» [4]. Ho mpu stom «UenmoBek - cambiit
TAaWHCTBCHHBIN M COMBAIOIIUIA C TOJIKY UCCIIEIOBATENCH O0BEKT HAYKH.

Jlutpepatypa
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«CuHepreTuka»
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3BONOLUMA BCENIEHHOW - 3TO EAVHbIN NPOLIECC,
BKITIOYAIOLLUA B CEBA PA3BUTUE YENTOBEYECKOIO
OBLWECTBA
Y.B.EpeweBa

Hay4Hbi pykoBoauTenb goueHT B.A. NoHomapés

FOpauHckuli mexHonoz2u4eckuli uHcmumym (¢hunuas) Tomcko20
nosuumexHu4yecKoe2o0 yHueepcumema, 2. lOpza, Poccus

Bompoc 0 BO3HMKHOBEHMH M Pa3BUTHH JKU3HHM Ha Hamlel IUIaHETe -
OIMH M3 Hambojee CIOKHBIX M B TO K€ BpeMs HHTepecHBIX. C IpeBHeHIMX
BpeMEH OH 3aHMMaJl YelIOBEYeCTBO M OBLI IPEIMETOM CIOpPOB HE OJHOIO
MOKOJIeHHsT yueHbIX. He ToJbKO OHMOJOTH, HO W XUMHKHU, (DU3HKU, TE€O0JIOTH,
¢unocodpsl MPUHUMAIOT AKTHBHOE yYacTHE B IMOUCKaX OTBETa Ha HEro. JTO
OOBSICHSIETCS] TEM, UTO PElLICHHE JaHHOW MPOOIeMbl HMEET HE TOJNBKO HAy4HOE,
HO ¥ MEPOBO33PEHUYECKOE 3HAUCHHE.

OcCHOBHasE TPYAHOCTh CBs3aHA C HEBO3MOXKHOCTBIO IIPOBEICHHS
HPSIMOTO OKCIIEPUMEHTA IO BO3ZHHKHOBCHHUIO JKU3HHM. YUECHBIE MOTYT JIHIIb
MOJEUPOBATh T€ YCJIOBHS M IIPOLECCHI, KOTOPHIE, IO MX MHEHHIO, CMOIJIH B
KOHEYHOM CUeTe IMPUBECTH K MOSIBICHHIO JKU3HU HA HaIleH ITaHeTe.

o 19 Beka 1OaU BEpUIIM B «CaMOIPOM3BOJBHOE 3apOXKICHHE», TO
€CTh BEPHUIIU, YTO JKHUBBIE OPTraHU3MbI MOCTOSHHO caMH CO0Oi BO3HUKAIOT W3
HEeXHBBIX BELIECTB, €CIH TOJBKO YCIOBHS 3TOMY OJNAronpUsTCTBYIOT. Pemau u
Tlactep cBomMu paboTaMu JOKa3ajd, YTO B HAIIE BPEMs TAKOE CaMO3apOKICHHE
HEBO3MOXHO. OJHaKo ceifyac OOJBIIMHCTBO YUYCHBIX CYHTACT, YTO MepBast
KHU3Hb Ha 3emie 3apoJwiach HMEHHO TakKUM IIyTeM, Oojee TOro 49ro
BO3HHKHOBEHHUE JKH3HH U3 HEXKUBOM MaTepru ObLIO HEM30eKHBIM [2].

VYcioBust, IpU KOTOPBIX BO3HUKIIA )KU3HB, PE3KO OTIMYAINCH, OTHAKO
OT TeX, KOTOpBIe CYIIECTBYIOT Ha 3emiie Temephb. B armocdepe mepBoOBITHOM
3emin He OBUIO KHCIOpPOAa. OTO OTCYTCTBHE KHCIOpOJAA JOJDKHO OBLIO
CHOCOOCTBOBAaTh O0OPa30BaHMIO W CTAOMIM3aIMM OPTraHMYECKUX BEILIECTB,
KOTOpBIE IOCTENEHHO OOBEIMHUINCH B TOJUMEPHl M CO3[ajHd KOAIepPBATHI.
MensneHHo, Ha MPOTSHKEHUH OECKOHEUHO JI0Iroro BPEMEeHH, HEKOTOPBIE U3 ATHX
KOAI[epPBAaTOB 3BOJIIOLMOHUPOBAIN M B KOHIIE KOHIIOB NPHOOPENH CIIOCOOHOCTh
OCYIIECTBISITH T€ KOOPAMHHPOBAHHBIE IIOCIEHAOBATEIBHOCTH XUMHYECKHX
peakiuii, 0Oe3 KOTOPBIX HEBO3MOXHBI JKH3HEHHBIE (YHKIUH, TO €CTh
MeTabon3M, nepenada nHGOPMALK U TOYHOE BOCIIPOU3BEICHHE.

Ha paHHHX JTamaXx BO3HMKHOBEHHS >XHU3HH HMMEIH MECTO TaKhe
Ba)KHbIe COOBITHS, KaK Pa3BUTHE aBTOTPO(PHOCTH, TIaBHON (HOPMON KOTOPOTO
siBIsieTCst ()OTOCHHTE3 C BBIICICHHEM KHUCIOPOJa, W TIOSIBJICHHE JbIXaHHS.
OpraHn3Mbl U3MECHWIM OKPYKAIOUIYIO Cpely: JUMIEHHBIE >XH3HH BOIBI U
MEPTBBIC CKaJlbl CMEHWJIHMCh MOPSMH, B KOTOPbIX KHUIICIA XU3Hb, U 3€JICHBIMU
nanamadramy; B arMocdepe, COBCEM He COAepiKalleil KUciaopona, Temepb
NOSIBWJICSL KUCJIOPOJ W ero cozaepkanue mpesbickiio 20%. Kaxnoe Ttakoe
N3MCHCHUEC BHCIIHUX yCJ'lOBI/Iﬁ, BBI3BAHHOC OpraHU3MaMHM, BJIMAJIO HA OABJICHUEC
01O0pa, KOTOPOE BBIHYKAAIO OPraHU3MBI IPUCIIOCA0INBATHCS K HOBOU cpele, a

93



TEeM caMbIM ee emle Oojblle H3MEHSATh. TakuMm 00pa3oM, B XOJ€ 3BOJIOINHI
JKM3HM Ha 3emie cpena GpopMupoBana OpraHu3MBbl, a OpraHu3Mbl HOPMHUPOBAIH
cpeny [1].

Ilo MHeHHI0O MHOTMX OHONOTOB, B JaJd€KOM IPOIUIOM COCTOSIHHE
Hamell TIaHeThl OBLIO Majo MOXOXE Ha HBIHEIIHee: MO BCEH BEpOSTHOCTH,
TeMIepaTypa ee MOBepXHOCTH OblIa odeHb BbIcOKoH (or 4000 mo 8000
TpaxycoB), W II0O Mepe TOro, Kak 3eMisi OCThIBaja, yriiepodq u Oolee
TYTOITaBKHE METAJUIbl KOHIEHCHPOBAINUCH M OOPa30BBIBAIM 3EMHYIO KODY;
MOBEPXHOCTH IIaHETH ObLIA, BEPOSTHO, TOJIOW M HEPOBHOM, Tak Kak Ha HEil B
pe3yabTaTe BYJIKAaHHUECKOH JEATEIbHOCTH MIPOUCXOIMIO 00pa30BaHUE CKIAN0K
U Pa3pHIBOB.

Y4eHble MONaraioT, YTo arMocdepa B T€ BpeMEHa Oblila COBEPILIEHHO
He Takasl, Kak Ternepb. JIerkue rassl -BOJOPOI, T€IHiA, a30T, KUCIOPOA U aproH -
YXOAWIM U3 arMoc(epsl, TaKk Kak IPaBHTAIMOHHOE IIOJIC HAIeW IUIAHETHI ele
He Morio ux yaepxarb. OIHAaKo NHPOCTBIE COCIMHEHUs, TaKue Kak BOAA,
aMMHaK, IBYOKHChH YIJIepOJa W MeTaH, JOJDKHBI ObUTH yAepXuBaTbes. Jlo Tex
nop rnoka temmeparypa 3emin He ynana 1o 100 rpaxycos, Bcs Boza, BEpOSTHO,
HaxXoJujaach B MapooOpa3sHOM COCTOSHHH. ATMocdepa ObDIa, MO-BUANMOMY,
«BOCCTAaHOBHTEIBHOWY», O YEM CBUACTENbCTBYET HAIMYHE B CAMBIX APEBHHUX
TOPHBIX MOpOJax 3eMIM METalUIOB B BOCCTAHOBIEHHOW (opMe, TaKHX Kak
JBYXBAJICHTHOE >KEJIe30.

Bonee Mononble TOpHBIE MOPOABI COAEPIKAT METAILUIBI B OKUCIICHHOM
¢dopme, Hampumep, TpexBaJeHTHOe kene3o. OTcyTcTBHE B aTMocdepe
KUcJopoaa OBLTO, BEPOSTHO, HEOOXOAWMBIM YCIOBHEM JUII BO3HHKHOBEHUS
JKH3HU; J1JaOOpaTOPHBIE OIBITHI ITOKA3bIBAIOT, YTO, KaK 3TO HH MapOJOKCAIBHO,
OpTaHMYECKHE BEIIECTBA JIETUe CO3/AIOTCS B BOCCTAHOBHUTEIHLHON Cpele, IeM B
atMocdepe, 6oraroit kucnopogom [10, 11].

ATMocdepsl cambix Gonpmnx ianeT ColHeYHOH cuctemsl, FOmuTepa
n CarypHa, COCTOSIT TJIaBHBIM 00pa3oM H3 ra3000pa3HOTO BOAOPOJA, BOIBI M
ammuaka. [lepBuuHast 3eMHas aTMocdepa MOTJIa UMETh TaKO JKe COCTaB.

B 1923 rogy A.M.OmapuH BbICKa3an MHEHHe, 4TO aTMocdepa
nepBUYHON 3eMITh OblTa HE TaKOM, Kak ceifuac, a CoCTosua U3 aMMHaKa, METaHa,
YIJIEKUCIIOTO Ta3a M IMapoB BoJAbl. V3 HHMX IO JIEHCTBHEM JIIEKTPUYECKHX
pa3psIoB  MOTJIM  BO3HHKHYTh IIPOCTEHINME OpPTaHWYECKHE COEAWHEHHS,
HEeoOXOJMMBbIe JUISl BOSHIKHOBEHHMS )KU3HH. B OkeaHax mocTeneHHO HaKOMHIOCH
OpPTaHMYECKOE BEIIECTBO M 00pa30BaliCi «IEPBUYHBIH OyIbOH», B KOTOPOM H
MOTJIa BO3HUKHYTb KU3Hb [6, 7, 8].

[MomoGHyr0 cX0AHYIO MBICIEH BbIcKasbBal eme Yapn3 Japsun B 1871
roxy [5].

«Yacto roBOpAT, YTO BCE HEOOXOMUMBIE ISl CO3JAHHS JKUBOTO
OpraHu3Ma yCJIOBHUs, KOTOpPBIE KOIJa-TO MOIJIM CYLIECTBOBaTb, UMEIOTCS U B
HacTosimee Bpemsi. Ho ecnu mpencraButh cede, YTO B KaKOM-TO HEOOJBIIOM
TETIIIOM IPYAY, COAEPIKAIIEM BCEBO3MOKHBIE aMMOHHUIHEIE M (hoc(OPHBIE COTH,
OpH HAJIWYMH CBEeTa, TeIla M DJJeKTpHYecTBa M T.I. oOpa3oBaiics OBl
XUMHYECKIM TIyTeM OeJOK, TOTOBBIM NpeTepnerh eme Ooiee CIIOXKHBIE
MpeBpalleHns, TO B HAallld JAHM TaKOW MaTepHall HENPEPHIBHO IMOXXUPAICS OBl
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WM TIOTJIOMIAJICS, Yer0 HE MOTJIO CIYYHUTHCS JIO TOTO, KaK MOSIBHJIMCH YKHBEIC
cymectBa» (lapBuH).

3akimoyeHne

N3 Bcex BBIIEIPUBENEHHBIX PACCYKAECHUNH MOXKHO CEIATh BBIBOJA O
OpUYMHAX HHU3KOH TEOPETHUYECKOH IpeNCKa3yeMOCTH IEOJIOTUYECKHX U
T€OMEXAHUYECKUX IPOLECCOB - BOZMOXKHO, 3TO OTTOr0, 4YTO B MaTeMaTHUUYECKOI
MOJEIM JABMXCHUS 3€MHOM KOpBbI 3aJI0KCHBI HEBEpHBIC IIPE/ICTABICHUSA, HE
YUUTBHIBAIOLIME IEKTPOMAarHUTOIPaBUTALIMOHHOE I0Je 3eMIM U HEIUHEHHyro
TeKTOHO(U3UKY. BCE TOBOPHUT 0 TOM, YTO Y4ET OCOOCHHOCTEH HalIel TIIaHeTHI C
(eppOMarHUTHBIME ~ BKJIFOYEHMSAMH, Y4YET TAHICHUMAIBHBIX HANPSDKEHUI,
CITy’KaIlUX HCTOYHUKOM HECTaOUIbHOCTH B MOBEJCHUH MacCHBa TOPHBIX OO/,
SBJAETCS IOJE3HBIM TPH PACKPHITUH TPHUPOJBI €CTECTBEHHOTO HAMpsKEHHO-
neopMHUPOBaHHOTO COCTOSIHHSI TOPHOTO MacCHBa M MOKET OBITh MCIOJIE30BAHO
IpU IIaAsiieM OocBOeHuM Heap 3emiun. M, koHeuHO, Halle 3HaHHE O TOPHOM
MacCcuBe M O NPUYMHAX MPOUCXOASALIMX TaM IPOLECCOB HEMOJIHO. AHaIU30M
HAayYHBIX 3HAHUH 00 HBOJIOLMH HALIEr0 MUpa MOXHO caenars BbBOA [3]:
9BOJIIONMS BeeneHHoi - 3To0 eAnHBIN mporece, BKIIOYAIOMNN B ce0s pa3BUTHE
yenoBedeckoro obmectBa. OH XapakTepu3yeTcs CleAyloIed cxemoit: —
«@IIeMEHTapHbIe» YaCTUIBl — HYKJIOHBI — siApa —> aTOMBI — MOJEKYJIbl —
XUMHYECKHE COCIWHEHUS — KIETKH — OpPraHU3MBl — CEMbH — POABI —
IUIEMEHa — TOCYJapcTBa — COEJUHEHMs rocynapcTB — ... VY BbIsABIICHHas
y4€HBIMU-IMHTBUCTAMH  CTOMKas TEHICGHIMS K  YMCHBIIGHHIO CaMOro
KOJINUECTBA fA3bIKOB HA IUIAHETE - 3TO OJHA M3 MHOTUX 3aKOHOMEpPHOCTEH U
Bel€T OHa K CQOPMUPOBAHHMIO €IUHOTO S3bIKa OOLIEHHS MEXTY JIOJbMU.
Ananm3 BCeX 3TUX 3aKOHOMEPHOCTEH NMPUBOAWT K BBIBOJY, UTO, HECMOTpPS Ha
peaIbHOCTh CITydaifHOCTEH, MyTalWii M «eCTeCTBEHHOTO OTOOpa», BCE ke
MPOIECC YBOIOIHH - 3TO BEKTOPHBIH, IIeJIeHAIPABICHHBIH MPOIECC X KOPHHU €To
YXOOAT B HCXOJHOE COCTOSHHME MHpa, B KOTOPOM pa3BHTHE MHpa
UH(POPMALIMOHHO TIPEIONPEAEIICHO.
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Hanpasaenue I11:
OXPAHA U 3AIIMTA IIVIAHETBI 3EMJIA

NEPCMNEKTUBbI PA3BUTUSA BO3OBHOBNAEMON
QHEPIrETUKU B POCCUU
E.D. AkcéHoBa
HayuHbin pykoBoauTens goueHT T.A. ApxaHrenbckas
HauuoHanwbHbIl uccnedosamensckull ToMckull nonumexHu4eckul
yHueepcumem, 2. Tomck, Poccusi

B Hacrtosimee BpemMs BO BCeM MHpe HaOrogaeTcs IOBBIICHHBIH
UHTEpeC K  JWCHOJNB30BAHHIO B  PA3NMYHBIX  OTPACIsIX  DKOHOMHKH
BO300HOBIISIEMBIX HCTOYHHUKOB OJHEPTUH. OTO CBSI3aHO C IIPOUCXOISIIIMHU
W3MEHEHUSAMH B  OJHEPreTMYECKOW IOJMTHKE MHPOBBIX JepXkaB, TJe
ompeeNsIoNniee 3HAUYCHHE NPUOOPETaeT Iepexo] Ha 3HeprocOeperaromme u
pecypcocOeperaromniue TexHonoruu [4].

B0306HOBIIsIEMbIE HCTOYHHMKH SHEPIHH — 3TO PECYpChl, KOTOpPbIC
HEBO3MOXKHO HCYEpIaTh, TO €CTh OHH - OOBEKTHBHAS IPHUPOJHAs JAHHOCTb,
oOpasyromascsi Ha OCHOBE MOCTOSIHHO CYIIECTBYIOIIMX WM IEPHOJHICCKH
BO3HHUKAIOMINX IPOLECCOB B TPHPOAE, a Takke B IKU3HEHHOM IHUKIIE
pPacCTHTEIBHOTO M JKMBOTHOTO MHpa M JKM3HEIESTSIbHOCTH 4YeIOBEYECKOTrO
o0rrecTBa. DHeEprusi BO30OHOBISIEMBIX PECYpCOB OEpeTcss W3 SHEPrHU BETpA,
TeIlIa 3eMJIM, COJHIA M BOJBL. Bce TpaluIMOHHBIE HCTOYHHMKH SHEPrHU 3eMin
nosBWMCH Onmaromapst ConHIly. YT0Nb, HEQTh, MPUPOAHBIN ra3 - MOSBIIINCEH 32
CYeT HemocpencTBeHHOro BozzeiicTBust CojHIA Ha TPOLECCHl, KOTOpbIE
HPOMCXOAMIH Ha 3emiie Thics4u JieT. OHaKo 100bIBaTh MCKONAEMOE TOIUIUBO
TEXHHYECKH TOpaslo CJIOXKHEe, YEeM [MOJIb30BaTbCS  BO30OHOBISIEMBIMH
JHEpropecypcaMu, KOTOPbIE TAK)Ke BO3HUKAIOT M JOCTYIHBI Oiaroaapst ComHILy
[5].

IIpakTHyeckoe  HCIOJIB30BAaHUE  HETPAJUIMOHHBIX  HCTOYHHKOB
SHEPruy MOJYYUIIO CEroJHs MHTCHCHBHOE Pa3BUTHE BO MHOTHMX CTpPaHaxX MHpA.
Ha doHe pocra HaceneHHs, COKpalICHHS J[OKA3aHHBIX MHPOBBIX 3aIlacoB
MHOTHX HCKONAeMBIX BHOB TOIUIMBA, YBEJIMYEHMS LIEH Ha YIJICBOJOPOIbI U
CTPEMJICHHSI TOCYIApCcTB CHHU3UTh 3aBUCUMOCTH OT HMIIOPTHOTO  CBIPBS,
3aHHTEPECOBAaHHOCTh B  HCIIOJb30BAaHWM HOBBIX HCTOYHHKOB  SHEPIUH
Bo3pacTaer. lcmonb3oBaHHE BO30OHOBIISIEMBIX HCTOYHHKOB SHEPrHU CTAJIO
onHOW W3 Hambonee ObICTpopacTymux ooOiacteii skoHOMHMKH. B crpaHax
EBpocoro3a, mo oueHkaM MexXIyHapoJHOIO 3SHEPreTHUYECKOr0 areHTCTBa,
MIPOU3BOJACTBO DHEPTUU U3 BOSOGHOBHﬂeMbIX UCTOYHHUKOB €XKEroJJHO pacTET Ha
10-20%. Ecim B 2004 romy B EBpocoroze 7,9 % osmekTposHeprun ObLIO
HOJIYYEeHO 3a CYET BO30OHOBIAEMBIX HCTOYHUKOB 9Hepruu, To B 2011 roay stor
nokaszarenb cocraBuin yxe 13 %. Ilo mpornozam EBpomeiickoro cosera mo
B0300HOBIsIEMOit HepreTHke K 2040 roaxy Bo30OHOBIISIEMbIe HICTOYHHUKHA CMOTYT
obecnieunts 50 % MPOU3BOACTBA HEPTUH B MHpe. B cOOTBETCTBUM € pelieHreM
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EBponapimaMeHTa  10ns  BO30OHOBIAEMBIX  HMCTOYHHMKOB ~ DJHEPIHH B
sHeprobanance EBpocoroza B 2020 rogy nomkHa coctaButh 20 %, a B 2040 roxy
— 40 %. JIugepamu B MCHOJB30BaHUH BO30OHOBISIEMBIX HCTOYHUKOB SHEPIHHU B
mupe sBistoTcs Hopeerus (64,7 %), 1lBenus (46,8 %), Jlateusa (33,1 %) u
Ounsaaus (31,8 %) [4].

I'maBHBIM ¢axTopom, MIPUOCTAaHABINBAIOIINM pasBuTHE
BO30OHOBIISIEMBIX ~MCTOYHHKOB OHepruM B Poccum, sBIsieTCS  BBICOKast
ce0ecTOMMOCTD NoTy4aeMoii sHeprun. OfHAKO ¢ TEYSHHEM BPEMEHN CTOMMOCTh
«3€JIEHOH» DPHEPIrUH IIOCTEIIEHHO CHIDKAeTCsi — B TO BpeMs KaK CTOMMOCTh
SHEPrHuH, MOTy4aeMOil OT MCKONAEMBIX HMCTOYHUKOB, MPOJOKAET HEYKIOHHO
pactu. Takum oOpa3oMm, >(QQPEKTUBHOCTb BHEAPEHHS BO30OHOBIIEMBIX
HCTOYHUKOB 3HEPTHH MOCTOSHHO MOBBIIaeTcs. I'oBops 0 OyaymieM sHepreTHKHy,
MHpPOBBIE U OTEYECTBEHHBIE SKCIEPTHI, BCE 4Ualle JAEeNaloT CTaBKy Ha
BO300HOBIIsIeMBle UCTOYHUKH. B Poccmm mpu cymecTByrommx MacmTadax
JOOBIYM OPraHUYECKOTO TOILIMBA M IIPH HAJIMYHH JIOCTaTOYHO PA3BUTHIX CHCTEM
[EHTPAJIM30BaHHOTO YHEProCHAOKEHHs, BO3OOHOBISIEMblE HCTOUYHHKU DHEPTUHU
HE CMOTYT COCTaBUTH CEPhE3HYI0 KOHKYPEHIMIO TPAJULINOHHON SHEPreTHKe B
ommxkaiimee Bpems. B 2010 roxy BeipaboTKa 3eKkTpudeckoi sHepruu B Poccun
Ha 0a3e BO30OHOBISIEMBIX MCTOYHHKOB cocTaBmio 6320 mux. kBT*4/roa, uro
cocraBisier MeHee 0.1% OT eXeromHoro MOTPEONCHUS MEPBHIHBIX
sHepropecypcoB B Poccuu. CTonb He3HaUNTENbHAsI, B HACTOSIIUI MOMEHT, POJIb
BO300HOBIISIEMBIX HMCTOYHHKOB B DHEPIETHKE CTPAHBl OOBICHACTCS PSIOM
(daxkTopoB, B 4UHCIE KOTOPHIX: TIJIABHOE - 3TO OTCYTCTBHE KOHKPETHBIX
(MHAHCOBBIX ~ MEXaHM3MOB  TOCYJApCTBEHHOW  MOANCPKKH,  HH3Kas
IIaTEXECIOCOOHOCTh HACeNeHHWsT W MYHHIMIIAIBHBIX BJIACTEH, a TakkKe
HEJJOCTAaTOK HAAEXHON WH(OpMAIMM O JOCTYMHOCTH M 3SKOHOMHYECKHX
BO3MOYXHOCTSIX BO30OHOBIIsIeMOi sHepruu [1, 3].

[IpakTruecku Bo Bcex peruoHax Poccuu umerorcsi, mo KpaiiHei
Mepe, ABa-TPH BHA BO30OHOBIIEMBIX PECYPCOB, 4 B OOJBIINHCTBE - HECKOIBKO
BUJIOB  BO30OHOBIAEMOIl dHepruu. OTO  HEOONBbIIME PEKH, OTXOJbI
JIECOXO3SICTBEHHOTO W JIECONPOMBILIUICHHOTO KOMIDIEKCOB, 3amackl Topda,
3HAUUTENIbHBIE BETPOBBIC M COJHEUHBIE PECYpPChl, HU3KONOTECHIUAIBHOE TEILIO
3eMJIH, TIPOMBIIUICHHBIX ¥ TOPOJCKUX CTOKOB, B Psijie CIy4aeB MX JKCILTyaTanus
JIeTIIeBIIe W HaJe)KHee 10 CPABHEHUIO C HCTIOIb30BaHNEM HCKOMaeMOro TOILIHBA.
B Poccun comHewHast SHEepreTHKa HaXOAUTCS B mpomecce pa3BuTHs. CorimacHo
IUIaHAM  TIPaBUTENIBCTBA, OOIIas MOIIHOCTh COJHEYHBIX HJIEKTPOCTAHIHH,
KOTOpbIe OyayT MOCTpOeHH! U 3amynieHsl B Poccun k 2020 roxy, cocraBut 150
MBT. Poccuiickue komnanuu «PocHaHo» u «PeHOBa» IUTaHUPYIOT MOCTPOUTH
IEePBYIO 3JEKTPOCTaHIMI0 MomHocThio 12,3 MBT B Kucnosoacke. Komnanus
«PocHaHO» KpOMe TOrO WHBECTHUPYET B INPOHM3BOJCTBO COJNHEYHBIX OaTapeil.
Komnanus «HuTtom» cTpouT 3aBox MO HMPOMU3BOACTBY COJHEYHBIX Oarapeill B
WpkyTcke, KOTOpBIN, KaK MPEANONaraeTcsi, HaYHET BBINYCKaTb NMPOJIYKIHIO B
2013 romy [1, 5].

CcopmupoBaBecs B MUPOBOH PHEPTreTHKE TCHIECHINH Mepexonaa
Ha BO30OHOBIISIEMbIE HCTOUYHHKN SHEPTHH — HE TOJNBKO BBI30B JUISI SKOHOMHKH.
Jnst Poccun 3T0 emie M mIaHc, CTUMYJT K Pa3BUTUIO KaK TPaJUIUOHHBIX, TaK U

98



HOBBIX OTpacieif, K IOWCKY WHHOBAI[MOHHBIX PEHICHHH BO BCEX CEKTOPax
TOIUTUBHO-3HEPTeTHYECKOT0  KOMIUIEKca. Y  Hamed CTpaHbl ecTh  Bce
HEOOXOJMMBIE  JUIi  Pa3BUTUSL 3TOTO  HAMpABIECHHS  IPEANOCBUIKH |
KOHKYpEeHTHBIE mpeumymiectBa. bomee 70% Teppuropun Poccun, rae
npoxuBaeT 10% HaceneHHs, HAXOIITCS B 30HAX JELEHTPAIN30BAaHHOTO
SHeprocHaOKeHus.  OJTO  JenaeT  [eJIecOOOpasHBIM  HCHOJIB30BAaHHE
BO30OHOBIISIEMBIX HMCTOYHHKOB OSHEPrMHM Uil oOecrnedeHHs aBTOHOMHBIX
notpeburened. Ilo MHEHHMIO OSKCIIEPTOB, TOJBKO peanu3anus IUIAHOB
MOJIBE/ICHAI0 MOIHOCTEH BeTpoycTaHOBOK a0 100-120 MBT B mpuOpexHbIX
apKTUYECKHX paifoHaX MO3BOJIHUT COKPAaTUTh 3aBO3 AM3EIBHOTO TOIUTHMBA Ha
130Teic. TOHH B TOA, MPUMEPHO BABOE YMEHBIIUB CeOECTOMMOCTH
anexTposHeprun. 1o 80% B030OHOBISIEMBIX HCTOUHUKOB SHEPTHU MOXKET OBITH
UCIIOBb30BaHO B arpoNpOMBIIIIEHHOM KOMIUIEKCE, 4TO OyAeT CIocoOCTBOBAThH
MOBBIILICHUIO HAJEXHOCTH 3JEKTPOOOECHeYeH s, SKOJIOTHUECKOH YHCTOTE H
MOBBIILICHUIO  TPOAYKTUBHOCTH  CEJILCKOXO3SHCTBEHHOTO  IIPOM3BOJCTBA.
IIpexpacHOl BO3MOXXHOCTBIO UISl Pa3sBHTHS COJIHEYHOW JSHEPreTHKH oOJiamaer
tor Poccun. IlepcrieKTHBHO pa3BHTHE BETPOIHEPTETHKU HE TOJIBKO Ha JlabHeM
BOCTOKE, B PETHOHAX CeBepa, HO U B KanMbIkuy Ha MPUOPEKHBIX TEPPUTOPUSIX.
3HAUUTENBHBIM MOTEHIMAIOM O00JamaeT reoTepMaibHas SHEPreTHKa. Yike
neiictBytor ['eoTOC na Kamuatke (62 MBrt), Kypmisckux octpoBax
UCIIONB30BaHNE HU3KOMOTCHIMANBHOTO Temna 3emian B LleHTpanbHOM
(denepanbHOM  OKpyre. [IpakTHYecKH IIOBCEMECTHO MOTYT IPUMEHSTHCS
MECTHBIE JHEPropecypchl: THIAPOPECYpCHl, TOp(, TNPOIYKTH IepepaboTKH
OuoMacchl, BTOPHYHBIE BO300HOBIISIEMBIE HCTOYHHUKH — OHOras, TeIio
MPOMBIIUICHHBIX JKUJIKIX CTOKOB M BEHTHJIALHOHHBIX BEIOPOCOB, IIOITyTHEIH Ta3.
«Ha ceromusmHmid nerp B Poccum moctarodHo OMOMacchl, KOTOPYIO HYKHO
nepepabaTeiBaTh, — YyTBEep)KHaeT Bnamumup backoB, 3am. TeHepalbHOTO
qupekrtopa Poccmifckoro 3HEpreTmdeckoro areHTcTBa. — OTO  OTXOMBI
CeIbCKOTO XO03SICTBA MM, HAIIpUMep, TOP( — ero MOKHO pacCMaTPUBATH Kak
0a3y Hsi poCCHiCKOW OWOdHEepreTHKH. B Hamel cTpaHe 3aiexu Topda
COCTABIAIOT 175 MIpJ TOHH, M €XEroJHO OHU NpHpacTaroT Ha 40 MIpA TOHH.
Kpome Toro, ecte npeBecHas 6uomacca. Kaxnplii ron 6e3 ymiep0a ajs JiecoB
MOXKHO HCIIOJIb30BaTh 10 | MIpA KyOOMETpPOB IPEBECHHBI, IOJydas H3 Heé
6rOTOILUTBO. DTO JTACT BO3MOXKHOCTh PAa3BUBATH IIPOU3BOACTBO HA OTHATEHHBIX
TEPPUTOPHSIX, OCTABUTH TaM JIFO/IeH, 4TOObI OHU He ye3xamm» [1, 3].

INepexox Ha UCTIONB30BAHIE BO30OHOBIISIEMBIX NCTOYHUKOB SHEPTUH —
9TO CIIOXKHBIN M JUTHTENBHBIA MPOLEcC, IT03TOMY HYKHO YK€ CeTOIHS HaYMHATh
OoJiee aKTUBHO U TUTAHOMEPHO OCYIIECTBIITH YBEIMYEHHE JOJIU IIPOU3BOJICTBA
OHMOTOIIIMBA M MCIIOJIL30BAaHUS BO30OHOBIISIEMBIX HCTOYHHKOB OHEpPTUHU B
SHEPreTHKE M TEIIOCHAOXKeHUH 3/1aHui [5].
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OLIEHKA BIlIUAHUA CBAINO4YHbIX MACCUBOB HA
PACTUTENbHOCTb HA NMPUMEPE NOJINTOHA TBO
«XMETbEBO» MOCKOBCKOM OBJIACTHU
M.B. BabaeBa
Hay4Hble pykoBOAMTENW CTapLUMI HAayYHbIA COTPYAHMK M.A.
XapbkuHa, goueHT E.H. CamapuH
Mockoeckuli eocydapcmeeHHbu“l YHUsepcumem umMeHu
M.B.JlomoHocoea, Mockea, Poccusi

B MockoBckoii 00IacTH €XErogHo pa3Memaercs 5 MIH. TOHH
OTXOJIOB, WX HauOOJNbIIAs YacTh YTHIM3UPYeTCs IIyT€M 3aXOpOHCHUS Ha
MOJMTOHAaX TBepABIX OBITOBBIX 0TX0M0B (TBO). [ToauroHs!l TBEpABIX OBITOBBIX
OTXOJIOB SIBJIAIOTCS CHELHANbHBIMUA COOPY)KCHHUSIMH, TpeJHa3HAYCHHBIMHU IS
n3ossanun 1 o6e3BpexxuBanusi THO. [1onnuroHsl 3aHUMAOT OTPOMHBIE IIIONIA M
U TPEACTABISIIOT COOOH CIIOXKHBIE TEXHOTeHHbIE O0pa30BaHUs, B Ipeerax
KOTOPBIX B BBICOKMX KOHIIGHTPAIMSAX HAXOIITCS pa3iM4HbIC MO TEHE3UCy H
COCTaBYy BEIIECTBA, MIPETEPIIEBAIOIINE TITyOOKHE U JUTNTENbHbIE OMOXUMHIIECKUE
n3MeneHus [3]. B Teme cBanku co BpeMeHEM MPOUCXOIST TpaHC(HOpMaluH, B
pe3ynbTaTe 4ero B Macce OTX0I0B (hOpMUPYIOTCS JKUAKAs U ra3oo0paszHas ¢asza
C BBICOKAMH KOHICHTPAIMSAMU 3arps3HSAIOMNX BEIIECTB, B TOM YHCIE U
Tsokensle MeTawibl (TM), KOTOpble pacHpoCTpaHsIOTCS Ha 3HAYMTEIbHOE
PacCTOAHUE U OKa3bIBAOT HETaTUBHOEC BJIMAHUEC HA JXU3Hb U 310POBHE J'”O)Ieﬁ, a
TaK K€ BBI3BIBACT H3MECHEHHUE CYIIECTBYIOIINX OHOIIEHO30B.

[Tomuron TBO «XmeTbeBo», pacrHojaralolIuiicss B OTpabOTaHHOM
Kapbepe B 68 KM Ha ceBep0-BOCTOK OT MOCKBBI, 3KcIuryatupyercs ¢ 1977 r, 6e3
MpeBapUTENBHON TOATOTOBKH JIoxka. OCHOBAHMEM ITOJIMTOHA CIY)KaT CYTITHHKH
nepermsinuanbhbix omnoxenuit (V,dl1), Bogno-neqaukossie mecku (f,1glims) u
MOpPEHHBIE CYIJIMHKH MOCKOBCKOro osnenenennst (gllms). OOmas mnomans
MTOJIMTOHA cocTaBiseT 79,25 ra.
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B pesynbraTe MONEBBIX OKOJIOTO-TEONOTHYECKHX —HCCIEIOBaHUI
BBIIIOJIHEHO ONMpPOOOBaHME TOYB M PACTUTENBHOCTH BOJM3M TEPPUTOPUH
pacmonoxenus noiaurona ThO «XmetbeBo». OnpoboBaHKE MOYB MPOBOIUIOCH
1O JTaHAMA(GTHO-TEOXUMHYECKUM TPOQUIISIM, 3aJI0KEHHBIM 110 HATIPABICHHUIO U
BKPECT TIOTOKa TE€OXMMHYECKOH MHTrpaluH BellecTB B TouBax. OCHOBY
3arpsA3HEHMs COCTABIIOT cBUHel, Meab, kagmuidi u TM. D3ToT cocraB
COOTBETCTBYeT  «CBAJOYHOI»  accolMamuy  d3JIEMEHTOB —  Hamboiee
XapaKTepHOMY COCTaBY ITOTOKA 3arpsi3HeHus1 oT nosmroHoB THO.

OnpoGoBaHWe  PAacCTUTENFHOCTH  HPOW3BOAWIOCE B Pa3sHBIX
HampaBJCHUAX OT Tesla cBaIKU Ha ypaneHnd 100-150 m. OtGopy moasepranach
TpaBsiHAs! pACTUTEIBHOCTD ABYX BHUIOB — UEpHAs MOJBIHb H OCOKOBBIE (B CBSI3H C
MIUPOKOM  PacmpOCTPaHEHHOCTBIO  JAHHBIX ~ BHIOB  HAa  TEPPUTOPUHU
HCCIIEIOBAaHM) C KOPHEBOI CHCTEMON.

IIpoOBl PacTUTENEHOCTH HCCIIEAOBAIUCH B JIa0OpaTOpHH Kadenpsl
WHKEHEPHOM W dKkonormuyeckoit  reomormn  MI'Y  wHa  mpubope
«CIIEKTPOCKAH-MAX.GV», OCHOBaHHOM Ha H3MEPEHHHM HHTEHCHBHOCTH
PEHTTEHOBCKOTO (hIIyOPHUCLIEHTHOTO (XapaKTepHUCTUUecKoro) u3imydeHns TM
MIPY 3KCIIOHUPOBAHUH 00Pa3LOB.

Taonuuya 1
Xapaxkmepucmuxu nonuzonoe TbO Mockoeckoit oonacmu
Hamnu
- I'pynTsl
= | a ue
Ha3Ban - | = m OCHOBAaHMSA Ton JJIeMEHT
218 ¢ THAPOH
ue =S ¢ Havajia bI-
s e 30JIH
TOJINTO g |2 = IKCILTY | 3arpsi3HUT
S | S 5| Bo3pac | cocta HB
Ha =S aTauuu | eJId Mo4YB
= T B OCHOBA
HUH
CyTiu
Ibllim BI’IZH
Kyuuno 50, 19 k-Kl, rnm; HET 1985 Zn, As,
e 5 glims, | " Pb,Co, Cu
flglims i
IIECKH
v,dllLf, | cyrmm Pb, Zn, Ni
Xmetne | 79, o Iy e
50 3 25 | Iglims, HKH, HET 1977 Mn, Co,
gllms | mecku Cu

Ha pnaHHBIi MOMEHT B HOPMATHBHBIX JOKyMEHTax He MJaloTcs
YKa3aHHs 110 OINPEAENICHUIO ypOBHS 3arpsizHeHus pacrenmit. B CIT 11-102-97
«VHKEeHePHO-IKOIOTHIECKHE H3BICKAHUS Ui CTPOMTEIBCTBA» COIECPIKATCS
TOJIBKO KPUTEPUU OLCHKH CTETEHH 3arps3HEHHs [MOYB U MOJ3EMHBIX BOJI, XOTS
YKa3bIBaeTCsl HA HEOOXOJMMOCTh HM3YYCHHUsI KOJIMYECTBEHHBIX XaPaKTEPUCTUK
pacturenbHoro nokposa. H.B. ITpoxoposoit (1998) BHOCHIMCH NpeiokKeHUs
o oreHke coaepxkanus TM B JUKOpPAcTYIIUX PACTEHHsX (BKJIIOYas MOJIBIHE) B
[ToBomkbe [2]. OpHako HecoBmaaeHUE JAHAUIA(THBIX YCIOBHH yKa3aHHBIX
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PETHOHOB ¢ MOCKOBCKHMM HE T03BOJISIET IPOBOJUTH KOPPEKTHBIC COIIOCTABICHUS
C TIpeAjiaraeMbIMH YPOBHSIMH 3arpsi3HEHHs PacTUTENBHOCTH. B cBsA3u ¢ 3TuM
NpeINpHHATAa MOMNbITKA ONPEIEIHTh YPOBEHb 3arpsi3HEHUS PAaCTHUTENLHOCTH B
okpectHocTAX moiuroHa TBO «XMeTbeBo» MyTeM COMOCTABICHUS JAHHBIX C
pe3yabTaTaMH OMpOoOOBaHMS PACTUTENBHOCTM Ha Jpyrux nomuroHa TBO
MoOCKOBCKO#f 00NacTH TpHU  YCIOBHM HCHOJNB30BaHHWSA OJHOTO MeEToza
ompenencanst TM 1 COBIafeHHs PacCTOSHHI TOYEK ONPOOOBAaHMI OT TpaHHUI
canku. ComnocraBneHus nposoawnuch ¢ nomuronoM TBO  «Kyuunoy,
XapaKTePUCTHKN KOTOPOTo IpHBEAEHH! B Tabmume 1. 3Hast, 9TO aKKyMYJIIIUS
MOJUTIOTAHTOB  3aBHCUT OT BHAA, poja U (a3el pa3sBUTHA OpraHU3MA,
COMNOCTaBJIEHHUsI MPOBOIMINCH TOIBKO IS TOJIBIHU, OTOOPAHHOH B OJTHO U TO e
BpeMs rona (tabu. 2). PesynpraTsl onpeaenenus TM B pacTUTENFHOCTH OKOJIO
nomuroHa TBO «XwmeTheBo» OBLIM COMOCTABIEHB! C JAHHBIMH IO IOJUTOHY
TBO «Kyuuno», Ha xotopoM M.E. Kosnopoit B 2008 T. ObLIM MpPOBEICHBI
aHaJIOTMYHbIE HccnenaoBanus [1].

Taonuya 2
Juanazonvt konyenmpavyuii TM ¢ nonvinu, omoopannoil Ha meppumopusx,
npunezaroujux K nonuzonam TbO «Xmemwveeon u «Kyuuno»n Mockoeckoii

oonacmu
Konnentpanuu TM (MI/KI cyXxoii Macchbl)
Xumnueckne B NOJIbIHE 0K0J10 ToJiuronoB THO
DML XMeTheBo Kyuuno [1]
CBuHer 10-20 10-19,3
Menn 180-226 60-89,3
Huxkens 40-45 10-18,6

VYcraHoBieHo, 4To cojepxaHue TM B NOJBIHM pallOHOB MOJHUIOHOB
TBO «XmetbeBo» u «Ky4unHO» yaepKHBarOTCsI B OJM3KHX M OTHOCHUTEIIBHO
y3KUX IIpefesax, 4To JaeT OCHOBAHUE paccMaTpUBaTh 3TH PAcCTEHHs Kak
OOBEKTBI-MHAUKATOPbl ~HAa  3arpsS3HEHHbIX  TeppuTopusax. IloBellIeHHBIE
coJiep>kaHus Meu B HonbIHU B paifoHe THO «XMeTbeB0» MOXKET OBbITh CBSI3aHO
C TIOBBIIIEHHBIM 3arps3HEHUEM IT0UBHI B cpaBHEeHHE ¢ mouBaMi THO «Kyduno».
D10 SABIAETCS PE3yNBTATOM TOTO, UTO IIPH Hadaje SKCINTyaTalluH JIOXKEe KapT He
UMeJIO JIOJDKHON ITOATOTOBKH, TAaKOH KaK THAPOU3ONALUS, B CIECICTBHH YETO
¢unpTpaT, 0OpasyromMics B Tele CBAJKH OECHPENsITCTBEHHO IIOCTYIal B
HIDKEJIe)KaIlne MOpOoJIbl, TPYHTOBBIE BOJBI, IOYBHI U Jajee B PaCTUTEIbHOCTb.
IIpu mocTyluleHMM 3arpsi3HAIONIMX BELIECTB B PACTEHUS NPHUBOAUT K HX
YTHETCHUI0, MHOTHE pAacTeHWs MNOruOaloT Ha 3apaKCHHOW TEPPUTOPUH,
IPOUCXOMUT psifi  (u3nonormyeckux U MOP(OJOTHUECKUX HM3MEHEHHI,
YBEJIHMUUBAETCS] KONUYECTBO 3aHOCHBIX U COPHBIX PACTCHUIL.

102



Jlutepatypa

1.Kosnoea M.E., XapbkmHa M.A TexHoreHHoe QPOpPMUPOBaAHWE 3KOSOrO-
reoxMmm4eckoin ob6cTaHoBKM B pedynbTaTe yHKUMOHMPOBaHWS nonuroHa TBO
«KyunHo» // MaTep. cegbMON MEXBY3OBCKOW MOMOAEXHON HayyH. KOH.
Okoreonornsa — 2007, 24-28 Hosbpsa CaxkT-lMNetepbypr, Poccus, CI6, 2008. C.
232-234.

2.Mpoxopoea H.B., MatBees H.M., lNaBnosckun B.A. AkKymMynsaums TsKenbix
MeTannoB AMKOPACTYLUMMWU W KyNbTYPHLIMW PacTEHUSIMU B NECOCTENHOM U
ctenHom Mosomxbe, - N3a-Bo: Camapckuii yHuBepceuTeT, 1998. 224c¢.

3. TpywuH B.B. dopmupoBaHue 3arps3HeHMss MOA3EMHbIX BOA Ha y4yacTkax
KOMMYHarnbHbIX cBanok MockoBckoro permoHa// ABT. AWCC. Ha y4y. CT. KTMH. M.:
MIY, 1994. 22c.

POJIb FEEOXUMWYECKUX MHBEPCUI B
NANEO3KOCUCTEMAX U TEOTEXHOIEHHbIX CUCTEMAX
E.E. BapabaweBa, B.A. InoTHMKOBa
3abatikanbckuli 2cocydapcmeeHHbll yHugepcumem, 2. Yuma,
Poccus

Jlrobass  ’KocHCTEMa HAmpsIMyI0  3aBUCUT OT  T'€OJIOTHYECKON
COCTABJIIAIOILCH, BCEe 3IEMEHThl KOTOPOM B3aUMOCBS3aHbl IOTOKAMHU BEILECTBA,
sHepruu U uH(popMmaimu. M3MeHeHne m000r0 ee KOMIIOHEHTa NPHUBOIMT K
H3MEHEHHIO COCTaBa, CTPYKTYPHI 1 COCTOSIHUS T€OCHCTEMEI B IIETIOM, a 3HAUUT K
U3MEHEHHUIO €€ BIUSHUS Ha HKOCHCTEeMy. 3HA4UWTEeNbHAs pPOJb IIPU 3TOM
OTBOJMTCS TEOXMMHUYECKAM WHBEPCHSIM B BHAE WHTEHCHBHOTO MpPHUBHOCA
OMOAKTUBHBIX JJIEMEHTOB B OKPYXKAaIOIIyI0 cpegy. OTO MpPOUCXOIUT B
pe3ynbTaTe €CTECTBEHHBIX TIEOJOIMYECKUX IPOLECCOB — BYJIKAHUYECKOH U
MOCTBYJIKAHMYECKOH JESTENIbHOCTH, IPH BBIXOJE MHHEPAIM30BAaHHBIX BOJA B
BEpXHHE FOPU3OHTHI, BBIIEICHUN CEPHHUCTBIX COSIUHEHHMH, TSKENBIX METAJIOB,
BOJIOpOJa M Tenust B TIPOIECCEe 3eMIETPSACEHHH M JPYruX, Kak MpaBHIIo,
KaTaCTPOPHUIECKHUX IJISI OKPYKAFOIIIX UX SKOCUCTEM, SBICHHI.

Ha cerommsmmHnii meHp HACYUTHIBACTCS MOPSAAKA CEMH-BOCBMH
KPUTHYIECKIX MOMEHTOB B €CTECTBEHHON WCTOPWH, IPHBEAIINM K PE3KUM
KONeOaHUsM W H3MEHEHWSIM  JKOJIOTMYECKOro  BHMIOpa3sHooOpasus. OTo
rjao0aibHbIe KPH3KMCHl Ha TPaHMIE PAaHHETO0 KeMOpHs, IO3[HEr0 OpJOBHKa,
MO3/IHETO [J€BOHA, MO3JHEH IepMM, IO3JHEro Tpuaca M KOHIa Mena U Jp.
Ckopee Bcero, no100HbIe OMOKPH3KCHI CITyJalnuch U B OoJiee paHHHE MEPHO.IBI,
TOJBKO 3a TOCIEAHMH MHJIIHAp JIET UCTOPHH 3eMiIM UX OBIIO OKOJIO ABYX
JIECSTKOB.

[TnanerapHble GHOTHYECKHE KPH3HCHI, KAaK IPABUIIO, 3TO IPOUCXOMIAT
B pE3yabTaTe€ €CTECTBEHHBIX TI'COJIOTHYECKHX IPOIECCOB — BYIKAaHHIECKOH MU
MOCTBYJIKAHMYECKON JIESTENbHOCTH, BBIACICHHUS CEPHUCTBIX COCAMHEHHH,
TSKETIBIX METAJJIOB, BOAOPOJA U IeMs B IpolLiecce 3eMIICTPSCeHU, MpUBHOCA
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KOCMHYECKOTO BEIIeCTBA IIPH BCIBIIIKAaX OJIM3KUX CBEPXHOBBIX 3BE3I,
KOCMHYECKHX FaMMa-BCILUIECKOB, MTaeHUi Ha 3eMITI0 aCTEPOUIOB.

buora, Kak LEIOCTHas CHUCTEMa, B MPOLECCE CBOErO CYIIECTBOBAHUS
MPOXOJAUT OMpeieNIeHHbIE TIEPUOIbI 3aPOKACHUS, CTAHOBIIEHHS, POCTa, PAcIBETa
u ynazaka. JIOCTUTHYB CTAQAWM yNajaKa, TAKCOH CTAHOBUTCS HEYCTOWYMBBIM, H
mo0oe BHENIHee BO3JICHCTBHE, B TOM 4YHCIE M TEOXHMHYECKas HHBEPCHS,
BBI3BIBAET €TO BEIMHPAHUE.

Hampumep, I'Bagenynckoe BEIMUpaHHe, IPOU3OUIEANIEee B pe3ysIbTaTe
BYJIKAaHHYECKON MHBEPCHUH IPAHIMO3HOTO U3BEPIKEHUS B KOHIIE CpeHEH IepMH,
npubam3uTensHo 260 MUIIIMOHOB JIET Haszall, MOXKET SBISATHCS MPUMEPOM
MACCOBOTO OHOTHYECKOTO Kpm3uca. Bomee 500 TEIC KM® JaBbl [TOKPBLIH
miomane ceeime 100 Teic kM. BuaoBoe pasHooGpasue KaTacTpo(hHHecKH
COKpaTHIoCh. Pe3ko M3MeHMIOCh cofepxaHHe H30TomoB yriaepoaa. Ckopee
BCETO, OCHOBHOH IpHUYMHOW ['BajenylcKoro BBIMHpaHHSI SIBHJIOCH He
TpaHMO3HOE M3BEp)KEHHE Ha foro-3amane Kuras, a cOoil yrieponHoro nukia B
ouocdepe n3-3a ByJTKaHHYCCKOI HHBEPCHU.

UYepes 10 mMmumonoB yiet (250 MWJUTMOHOB JI€T Ha3ajm) MPOUCXOIUT
eIle 0J{HO TUTaHTCKOE BRIMUPAHNE Ha IPAHUIIE IIEPMH U TpHaca, IPON30IIeAIIee
B pe3yNbTaTe BCHBIIKM BYIKAHUYECKOH AaKTUBHOCTH C OSIHIEHTPOM Ha
TeppuTOpuH coBpeMeHHOH Cubupu (TpammoBblii BYJIKaHU3M 3amagHOi
Cubupu). BeposiTHO, 4TO 3TH ABa TPAHIMO3HBIX H3BEPKECHUS HMENH EIUHYIO
HPUPOJY ¥ SIBISUIMCH dTAllaMHM TMTAHTCKUX TE€OXMMHYECKUX WHBEPCHUH B IENH
ByJKaHU4YeCcKOi akTtuBHOCTH 3emuu. lM3MmeHuBmascs nocie I'Bagemynckoit
WHBEPCHU TMAle030icKas OWOTa HE BBIICpKAla BTOPOM BYJIKaHHYECCKOM
KaTacTpodbl B KOHIIE mepMu. YTpatus 6onee 90% cBoero 6uopasHooOpasus, Ha
ee MecTe MOCTETNeHHO chopMHpOBaNachk HOBas, 3aMETHO OTIHYAIOMasics, bnora
Me30301CKOro nepuosa.

CrnenyromuM T100ambHBIM KPH3UCOM CTall0 BBIMHPAaHHE KOHIA
MO3JIHEeTO TpHaca, mpomsomrenmee okoigo 200 MIH JeT Haszal, BCKOpE IOCie
MOSIBJICHUSI TIEPBBIX JWHO3aBPOB ¥ MIIEKONHTAIONINX, OCHOBHOW IPHYMHOMN
KOTOPOTo cuMTaercs riodaibpHoe nmoteruieHne. CpeqHss TemiepaTtypa 3eMHOM
MOBEPXHOCTH K KOHI[y TpHaca Oblla Ha 7 TpaaycoB BbINIC HBIHEIIHEH.
IToTeruieHne CBS3BIBAIOT C POCTOM KOHIEHTPAIMM YIJIEKHCIOrOo Ta3a B
aTMocdepe, KOTOPBIH BBIAETICS B OONBIINX KOJIMYECTBAX W3 MAaHTHH B
pesynpraTe packonma cymepkoHTHHeHTa Ilamres. Ilo kpasm Oymymero
ATIaHTHYIECKOTO OKeaHa B 3TO BpeMsl OOpa3OBHIBAINCH OTPOMHBIE ITOJIS
BBITEKAIOIINX M3 Help 6a3ambToB. Bee 310, BepoATHO, MPUBENO K BEIMHPAHHIO
MHOTHX BU/IOB PACTCHUH U KHUBOTHBIX.

CyLLleCTBy}OT TAKXKE MHCHMH, qTo IMMOCTCIICHHOC IMOTCIJICHUE,
CBsI3aHHOE C WHBEPCHEil YTJIEKUCIOro rasa, MOIJO OBITh BaXKHOH, HO He
€AMHCTBEHHON npuunMHON Kpusuca. Ilpousomen wenslii psi BHE3AMHBIX
COOBITHI, YCKOPHBIINX HACTYIUICHUE KPHU3KCA, B BUJIC UPUIMEBBIX MHBEPCHUIl,
Kak CJEACTBHE TAJCHUS AacTePOHJa, pe3Kas AaKTHUBH3AIMS BYJIKAHHIECKHX
WHBEPCHH HA IUTAHETE B 5TO BPEMsI.
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To, 9TO MO3AHETPHACOBHIH OMOTHYECKHH KPU3UC MMEIN IUIaHeTapHBII
MaciTad, CBHICTENBCTBYET PETHCTPALUsl €0 B Pa3HBIX YacTAX IUIAHETHI,
MpUYeM Kak JUIs Ha3eMHOH OMOTHI, TaK 1 MOPCKOI.

H3BecTHO, UTO AMHO3aBPBI UCUE3IH C TIOBEPXHOCTH 3€MIIU NIPUMEPHO
65 MWITHOHOB JIeT Ha3aJ Ha TpaHMIE ME3030HCKOH M KaifHO30MCKO# 3p.
Bo3MOXHBIMU IPHYMHAME MX BEIMHPaHUS paHee CUUTAINCH HHBEPCHH 3EMHOTO
NPOUCXOXKIEHHS, TAaKWe KaK BHIOPOCH BYJIKAaHHYECKHX Ta30B W IIeIUIa,
NPUBOSIINE K PEe3KUM M3MeHeHMsM kimmMata. Ho xorma B Havane 90-X ronoB
Ob1 oOHapykeH kparep UYmkcymy0, crama akTyaJbHOW THIIOTE3a CMEpPTH
JMHO3aBPOB B pe3yJbTaTe MajeHNs Ha 3eMIII0 OTPOMHOTO aCTEPOHUJIA.

OpHaKo He BCE HCCIeI0BATEN! COTTacHINCh ¢ AaHHOU rumnore3oi. Ilo
MHEHHMIO TPYNIBl Yy4YeHbIX W3 [IpUHCTOHCKOTO yHHBEPCHUTETa, HCTOPUS
BBIMHMPAHHSl IMHO3aBPOB HE OOBSCHSETCS MaJCHUEM OJHOTO-EJUHCTBEHHOTO
acTteponsia, a KOJMYECTBO MX JOIDKHO OBITh J1Ba miu Gonee. My moiydeHsl
HOBBIE JaHHBIC, CBUACTENLCTBYIONIME O TOM, 4To UmkcymyOckas actpobiema
obpasoBamace Ha 300 TbICSY JeT paHee BBIMHPAHHS JHHO3aBPOB, IO
ONIPE/ICJICHNIO BO3pacTa TOHKMX IDIACTOB IJIMHBL, OOraTtod upumueMm,
o0pa3ylommx BBIXOABI Ha [IHE Kparepa. lMpuaueBble WHBEPCHH SBISIOTCS
TJIABHBIM JIOKa3aTeIbCTBOM MaJCHUS aCTEPOUIA.

MosxHo MpeamnosaraTh CYyILIECTBOBAaHUE Oonee CIIOXKHOM
TeOXMMHMUYECKOM MHBEPCHOHHOW CETH, NMpUBEAIIEH K MacCOBOMY BBIMHUPAHUIO
rUraHToB. Pe3koe moxosonaHue, BBI3BaHHOE IaJIEHHEM acTepoHa, CMEHUIOCh
MEePHOJIOM TOTEIICHHs M3-32 MaPHUKOBOTO 3 deKTa, CO3TaHHOTO BEIOPOCOM B
aTMoc(epy IBYOKHCH YIJIepoJa M3 MeCTa W3JMSHHS JIAaBOBBIX ITOTOKOB IPH
THTaHTCKOM BYJIKAaHHYECKOM H3BEPXKEHHH Ha TEpPPUTOpHH IDIaTo JlexaH B
Wammm.  XoTs moCHencTBUS  PEe3KMX  KIMMATHYECKHX —II€PemamoB Ui
OKpY’Karomel cpeibl ObUIM Cephe3HBIMH, OHM HE MOTJIH BBI3BATh BEIMHPAHUE
nmuHO3aBpoB. Cryctst mpuMepHO 300 THICSY JIET CIYCTS MOCHEAOBaNl APYToi
yIap acTepomja, Ha YTO yKa3plBaeT T'MTAHTCKUH MOABOJHBIN KpaTep Ha IHE
Wuauiickoro okeaHa, KOTOPBIH OKOHYATENbHO JOOWI OSTH TpaHIMO3HBIE
co3laHus NpHUponbl. M3yduTh TIeOXMMHYECKHil COCTAaB MOPOJ IOJBOIHOIO
KpaTepa, O0Opa30BaBIIMXCS B pe3ylIbTaTe KOCMHYECKOW HHBEPCHH, HE
NPEOCTABISAETCS. BO3MOXHBIM, IIO9TOMY O3Ta BEpPCHSl OCTaeTCs Ha CTaJuH
TUMOTE3bl. AcTeponpl, pa3mMepoM B Yukcymy0, cramkuBaroTcs ¢ 3emieit
npumepHo pa3 B 100 mmwmmonoB seT. HeBeposTHO, 9TOOBI /1Ba TOZOOHBIX
acTepou/ia Majainy Ha Hally IIaHeTy ¢ uHTepBaioM B 300 ThICSY JieT.

Taxum 006pa3oM, MIaHETapHBIE YKOKPH3HCHI, CBSI3aHHBIE C MACCOBBIM
BBIMHpaHHEM OHOTHI, 3aBHCST, KaK IPAaBMIIO, OT HECKONBKUX TJI00AIbHBIX
NPpUYHH, CO3JA0IINX I/IHBepCHOHHbII\/'l IIOTOK 61/103.KTI/IBHI)IX JJIECMCHTOB B
OKpYKarollyto 6nocepy Toro BpeMeHH.

[ToMuMO KaTacTpOPHUSCKUX, TCOXMMHYECKHE HHBEPCHU B MPHPOJIC
MOTYT UMETh U OOpaTUMBIN XapaKTep MECTHOTO BO3/CHCTBHS HAa OKPYXKAIOIIYIO
6uoty. IIpuMepoM MOTYT CIyKHTh 3KOCHCTEMBI OTIOKEHUH IOPCKO-MENOBOM
TYpPrHHCKOIl CBHUTHI, pa3BHTOIl Ha TeppuTopum 3abaiKanbCKOTOo Kpasd,
OXapaKTepPH30BAHHbIE MHOTOYHCIEHHBIMH OCTaTKaMH KOHXOCTPAK, OCTPAaKO[,
HAaCeKOMBIX, pbIO, pacreHuil. [locmoiiHas TNpHMeCh KHCIOTO IEIIIOBOTO
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MaTrepHana B HopoJax 00yclIOBIeHa IIePUOANIECKUMH U3BEPKEHUSIMU BYJIKAHOB
IOxHoro Ilpuapryness B 3T0 BpeMms. Bce 3axopoHeHHS BCTPEUEHHOH 37eCh
(bayHbl SBIAIOTCS aBTOXTOHHBIMM. VX ruOenb ObUla BBI3BaHA PE3KUM
U3MEHEHHEM XHMHUUYECKOTO COCTaBa M TEMIEpPaTyphl BOJBI B peE3ylbTaTe
MEIUIONa 0B B 03€pO NpHU U3BepxKeHHU. KoIMdecTBo MennonanoB COOTBETCTBYET
KOJIMYECTBY CIIOHKOB C MacCOBBIMH 3aXOPOHEHUSIMH (hayHBI, YTO TOBOPHUT O
HPHUCIIOCOOIeHUN OHOTHI K JTAaHHBIM YCIIOBHSIM HEPHOIUIECKH MOBTOPSIOMIEHCS
TEOXMMHIYECKOH HHBEPCUH.

Kpome ecTecTBEHHBIX T'COXMMHUYECKHX WHBEPCHH MOJ BIHMSHHEM
YeJoBeYecKoro (aktopa 0Opa3oBaicsi HOBBIA BHJ HMHBEPCUI - TEXHOTCHHBIMH.
YenoBek OKa3bIBaeT MOIIHBIE BO3JEHCTBUS Ha Bee (HAKTOPHI MPOCTPAHCTBEHHO-
BPEMEHHBIX YCJIOBUH, CTPYKTYpPY 3KOCHUCTEM M HX YCTOMUMBOCTb. YTpara
MOYBEHHOTO TTOKPOBA B Pe3yNbTaTe TEXHOTCHHBIX T€OXUMUYECKUX WHBEPCHH H
Pa3BHUBAIOLINXCS [IOCNIE 3TOTO SPO3MH IOYBBI OIIEHMBAETCSI B 6 MIIpJ ra B TOZ.
Ha 5Toii miommazu Moxer o6urath okono 6x107 Bixos.

Hapymenune cTpykTypsl ¥ yHKIMH SKOCHCTEM CBSI3aHO B OCHOBHOM C
MHTPAllMOHHOW aKTHBHOCTBIO IIOTOKOB Ha TEPPHUTOPHSIX, HCIIOJIb3YEMBIX B
KauecTBE CHIPHEBBIX, PEKPEAlMOHHBIX M JCMO3UTHBHBIX (JUI1 pa3MENeHUs
0TX0JI0B) pecypcoB. MOHHBIE CTOKH F€0TEXHOTE€HHBIX CHCTEM, ()OPMHPYIOIIHECS
B pe3ylbTaTe MPEHMYIIECTBEHHO XEMOTCHHBIX IIPOIECCOB, HHTEHCHUBHBIH
BBIOPOC ~TOKCHYHBIX MAaTCpPHANOB, PpAJHOAKTUBHBIX JJIEMEHTOB, CEpHI,
VIJICKUCIIOTO Ta3a, O30HOHEHTPAIM3YIOIMX BEmIeCTB M T.JI. Hpeodpasyer
OMOKOCHBIE CHCTEMBI I0YB, OOJOT, O3CpHBIX W PEYHBIX OTJIOXKEHHH,
YCBaMBAaeTCs )KUBOTHBIM M PAaCTHTEILHBIM MHPOM, COOTBETCTBEHHO Ipeolpasyst
9KOCHCTEMBI.

OBOJIOIOHHBIE U3MEHEHUSI B 9KOCHCTEMAX MIPOUCXOMIAT B PE3yNIbTaTe
MyTOTeHe3a, Jpelia TEHOB M eCTeCTBEHHOro otbopa. ['eoxmmuueckue
WHBEPCHM B BHUJE pPAAMAOUOHHBEIX W TOKCHYHBIX MOTOKOB 00TamaioT
MYTareHHBIM JISHCTBHEM, YTO MPUBOAUT K KoJIeOaHMSIM YHCIEHHOCTH U yTpaTe
TEHETHYECKOTO Pa3HOOOpa3usi HSKOCHCTEM. 3arps3HEHHEe TOKCHKaHTaMH B
pe3yiabTaTe UX TEXHOT€HHO-MUTPALIOHHON aKTHBHOCTH IPAKTHYECKH BO BCEX
cpenax (KHIKOW, TBEpAO M Ta3000pa3HOil, B OTIWYHE OT ECTECTBEHHOM
00CTaHOBKH, TZ€ MHIpPAlMOHHAs aKTHBHOCTh IPOSBISIETCSI B OCHOBHOM B
KUIKOW ¥ TBepHOo(a3HOH cpemax) CTAHOBHUTCS MOIIHBIM  (PaKTOpOM
€CTeCTBEHHOTO 0TOOpa. B BBIOpOCax, cTOKax M TBEPABIX OTXOHAX COIEPIKATCS
THICSIYM TOHH I[MHKA, MEIH, XpOMa, CBHHIIA, KaJMuUs, PTYyTH, MOIHOAEHA W
JOpYTHX MeTauIoB. BOKPYr HpOMBINIIEHHBIX IIEHTPOB BO3HUKAIOT IEINBIE
TEOXMMHUUYECKHEe TPOBHHIMH. B oTiaMume OT ecTeCTBEHHOH oOpaTHMoin
I€0IKOJIOTHYECKON  aJalTUBHOCTH  DKOCHCTEM,  3HA4YMTeJbHas  4acThb
TEXHOTCHHBIX HWHBEPCUOHHBIX HOCTyl’lJ’IeHI/Iﬁ KOHIEHTPUPYETCSA W BbI3bIBACT
MPaKTHYECKH HeoOpaTHMble W3MEHEHHsS B OKPYXKAIOIIMX HYKOCHCTEMax, YTO
JieTIaeT BOCCTAHOBIICHHE OMOPECYPCOB B YCIIOBHSIX TEXHOIeHe3a MPaKTHYECKH
HEBO3MOKHEIM. TeXHOTEHHBIE T€OXHMHUYECKHE NHBEPCHH CIIOCOOHBI 3aITyCKaTh
HEMHbIe TPOIECCHl, Pe3yNbTAaThl KOTOPBIX HECONOCTaBUMBI IO MacmiTabaM c
HPUPOHBIM JIEHCTBHEM.
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JIn1st MUHIMAJIBHOTO TEXHOT€HHOT'O BO3/ICHCTBHS Ha pa3pabaThiBaeMble
00BEKTHl HEOOXOIUM HOPMATHUBHBIH MPOTHO3, KOTOPHIK MO3BONUT MPHOIU3UTH
BIIMSIHUE TEXHOTCHHbBIX T€OXUMHYECKUX HHBEPCHH K IPEesiaM eCTECTBEHHBIX.

FEOXUMUYECKUE MHOMKATOPbI 3KOJTIOTMYECKON
OBCTAHOBKU B 30JIbHOM OCTATKE OPTAHU3MA
YENOBEKA
M. A. BensikuHa
Hay4Hbin pykoBoguTenb npodeccop H.B. bapaHosckas
HauuoHanwbHbIl uccnedosamensckuli ToMckulli nonumexHu4eckul
yHusepcumem, 2. Tomck, Poccusi

DJEMEHTHBII COCTaB OpraHM3Ma 4YeloBeKa HEpa3phIBHO CBS3aH C
TeOXMMHYECKOW OOCTAaHOBKOH Cpesbl, B KOTOPOH OH MPOXHBAET, MOITOMY €ro
U3yYeHHE SIBJISICTCSl BaXKHBIM Kak U1 MEAWIMHBIL, Tak M Ui skojoruu. Ho, ¢
JPYroil CTOPOHBI, HEOOXOAMMO IPEKAE BCEro 3HATh B KaKMX COCIMHEHHSX
HAaXOJATCS JAHHBIC DJIEMEHTBI, KaK OHM BIMAIOT Ha OPraHU3M 4YeJoBeKa WU
HACKOJIBKO TOKCHYHBL. B  nmaHHOW paboTe TPOBOJATCA  Pe3yJbTaThl
UCCIICZIOBAaHUSI 30JBbHOTO OCTaTKa OpraHu3Ma 4YeloBeKa Ha SJICKTPOHHOM
MHKPOCKOII€, KOTOpBIE IIO3BOJIMJIM YCTAaHOBUTh, B KaKMX COCIMHEHHSIX
HaxoJsTCsl B OPraHN3Me YesIOBeKa T€ MJIM HHBIE JJIEMEHTHI.

Ilon 30mpHBIM OcTaTKOM oOpraHuszMa uenobeka (300Y) nmonumaercs
KpPEMaTOpHBII MaTepHal, OCTaTOK BCEro OpraHu3Ma 4YeJloBeKa II0Cie €ro
CKUTaHUsT B KpeMaTopHoil meun. B pabore uccnenyercs marepuan U3 S
roponoB: HoBoky3nerka, HoBocubupcka, ExarepunOypra, Cankr-IletepOypra
n PocroBa-Ha-[lony. Ha mepBom »sTame wuccienoBaHuid OBLT yCTaHOBIICH
aneMeHTHBI coctaB 300U kaxnoro ropona, BBIYUCIEHB KO3 UIIMEHTHI
KOHIIEHTPAIIM OTHOCHUTENBHO CpenHero mo Bceidl BeIOOpke (105 mpob) u
OIpe/ieNieHbI crielupYecKue A1l KaXKI0ro roposa siaeMeHTsl. Ha BTopoM srtamne
paboT ObLTa TOCTaBlIeHA I€Jb: C IOMOINBIO JJIEKTPOHHOTO MHKPOCKOIA
OINPE/IeNIUTh, B KaKUX COCAMHEHUSX HAXOJATCs crenuduyeckue s KaxIoro
ropo/ia 3JIeMEHTBL.

C [OMOLIpI0  HHCTPYMEHTAILHOTO  HEHTPOHHO-aKTHBALIMOHHOTO
aHamm3a (MMIHAA) Opumm ompeneneHBl OCOOEHHBIE Ui KaXIOro Topoja
anementsr: st HoBocubupceka: Au, Sn, Cr, Ba, Co, Fe, Sb, La, Sc, Eu, Ta, Rb.
st HoBokysuenka: Zn, Nd, Sr. Jlns Cauxr-Ilerep6ypra: Tb, Ce, Sm, Sb, Ag,
Rb, Zn, Fe, Co, Cs, Br, Ba U. Ina PocroBa-na-Jlony: Th, Ta, Eu, La, Yb, Hf,
Rb, Ag, Cs, Sb, Ba, Lu, U, Sc, Cr, Zn. [Ina ExatepunOypra: Br, Sr, Rb, Hf, Ba,
Th, U, Ag, Sc, Cr, Sh, La. [lns paGoTsl Ha 3JIEKTPOHHOM MHKPOCKOIIE M3 ITPO0
3004 xkaxmoro ropoja OBUIM IPUTOTOBIEHBI TabneTku. Jns momydeHus
HAWIy4IlIero pesysibTaTa MpoObl ObUIM HCTEPTH B MOPOILIOK, CHPECCOBAHBI U
oTuTH(OBaHbI, 3aTEM OCTABJICHBI Ha HECKOJIBKO JTHEIl 1T BHICBIXaHHUS U TOJIBKO
HOCJIE 9TOr0 W3YYCHBI Ha JIEKTPOHHOM MUKPOCKOIIE.

Kak wus3BecTHO u3 nureparypsi[l], OocHOBYy opraHm3ma 4YenoBeka
cocrasisier ruapokcuaanatut (Cas(PO4)3(OH)), Tak kak u3 3TOro MuHepaia Ha
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50-70% ctpowurcst ckener denoBeka. Vicxoas u3 atoro, ocHoBy 300U 10IDKHEI
HPEICTABIATh CIICAYIOIIHNE 3JIEMEHTBI: Kalbluid, pochop, KUCIOPOA U BOJOPOI.
Bo Bpems wucciemoBaHHs 30J1bHOTO OCTaTKa OpraHM3Ma YeNoOBEeKa IO
3NEKTPOHHBIM MHKPOCKONIOM OBUTH HaWJEHBI MOATBEP)KACHHS JaHHOMY (aKTy.
Matpuny (ocHoBy) 300U coCTaBIsAIOT HMMEHHO JaHHBIE JIICMEHTHI:
40,274£2,81% - xucnopox, 26,79+7,08% - kamemmit, 13,649,06% - yriepon,
10,29+2,31% - c¢ocdop, - a TaKke APYTrHe 3IIEMEHTH, KOTOPBIE TakKxke
cocraBsitor Marpunly 300Y, HO B MEHbIIEM KOJHYECTBE: HATpPHUH -
4,41+£0,84%, xamuit - 1,89+0,65%, marumit -1,3440,54%. Kpome Ttoro, B
GOJIBIIIOM KOJIMYECTBE B 30JIbHOM OCTaTKe OPTaHHW3Ma 4yeJloBeKa OBUTH HailleHbI
OKCHJIBI METAJUIOB: KeJe3a, IMHKA, allOMUHMS, Meau, CBUHIA. Taroke B mpobax
pas3nuyHbIX roponoB obHapyxkuauck coequdeHuss Na u Cl (NaCl -ramur), a
takxke K u Cl (KCl-cunbBrH) — H3BECTHBIE COJH, KOTOPBIE, CKOPEE BCETO, TAKKE
HaKaIUTHBAIOTCS B KOCTSX YEIOBEKa.
Ho wHanOonpmmii WHTEpeC MPEACTABISIOT COCAWHEHHS

JJIEMEHTOB, HE OTHOCSAIIMXCS K MaKpo- M MHKPOJIEMEHTaM, TO €CTb Te
YaCTHIBI, KOTOPHIE BO3MOJXKHO SIBISIFOTCS TEXHOTEHHBIMH. JTO, HampHMep,
COEIMHEHHUS PEIKO3EMETbHBIX U PaJHOaKTUBHBIX 31€MEHTOB. Tak, B mpobe u3
ropoga HoBocubupck Oblta HalijeHa YacTHIA, COCTOSIIAs U3 JIAaHTaHA, LEepHs,
Topusi u HeoguMa Ha 37%, ¢ochopa u kucmopoga Ha 40%, 9TO MO COCTaBy
6sm3K0 K MuHepaiy noj HazBanuem monorut ((Ce, La, Nd...Th)PO,). B mpo6e
n3 r. ExarepnnOypra HaiiieHo 60JIbIIOe KOJIMYECTBO 3€PEH II0 COCTAaBY OJIM3KHX
k G6aputy (BaSQOy,), cocrosmux u3 Ba — 25-29%, S — 1-5%, O — 32%. Kpome
TOTO, B COCTaB JAHHBIX YaCTHI] BXOJIIT OKCHIBI jKelie3a, KOTOPBIE SIBIISTIOTCS
yacToii mpuMmechio B Oapurax. HeoGxommmo ormernth, uto Ba sBisercs
3JIEMEHTOM, KOHIEHTpHUpyIomuMcs B . ExarepunOypre B Gonbliel crereHwd,
4eM B JAPYTHUX TOPOAAX, YTO MOXKET OBITh CBSI3aHO C METaJUTyPIHYIecKoit
crienuanu3aed JAaHHOTO ropoja W paiioHa. MHTepecHoW HaxoJkoil crana
yacThIa u3 npooOsl . HoBocubupcka, coctosimas Ha 41% n3 301m0Ta. YTOUHMM,
yro K03((UIMEeHT KoHueHTparmu AU mist r. HoBocuOupcka Oonbmie 3, 310
3HAUUT, YTO 3JEMEHT B 3HAUUTENBHOW CTeneHH KoHueHTpupyercs B 3004
nanHoro ropoja. C OIHOM CTOPOHBI, BBICOKAsh KOHIGHTPAIMS 30JI0TA MOXET
OBITh  pE3yJIbTATOM  NPUPOAHBIX  OCOOCHHOCTEH(30JIOTOHOCHBIX  KOP
BBIBETPHUBAHUS), C JAPYrOd CTOPOHBI, PE3ylNbTaTOM JOATOH  paboTHI
HoBocubupckoro addunakHOoro 3aBoma. BaxHbIM sBIseTCS TO, YTO
CaMOpO/IHAasl YacTHI[Aa — TEXHOTCHHOTO MPOUCXOXKACHHS. A MHOTHE COEMHEHUS
30JI0Ta SBJISIOTCS TOKCHYHBIMH JUISI YETOBEKA M, HAKAIUTMBASCH B PA3IMIHBIX
OpraHax, BeIyT K TSDKEIIBIM 3a00IeBaHMUSIM.

Taxum 06pa3oM, B X0/Jie JAHHOTO UCCIIEIOBAHNS OBLIO YCTAHOBJICHO, B
KaKuX COCIUHCHHUSIX HaxomATcs Haubonee pacmpocTtpaneHHsie B 3004
3JIEMEHTBI M JJIEMEHTBI C HU3KOH KOHLIEHTpaluei. [ 'eHe3uc HalAeHHbIX YacTHIL
B OOJbIICl CTENEeHW MPUPOAHBIA, HO TakXke ObUTH HAWICHBI M YaCTHIIBI
TEXHOTEHHOTO  IIPOMCXOXICHHUS, KOTOpblE  OTPaKalOT TEOXUMHUYECKYIO
00CTaHOBKY CpeJIbl, B KOTOPOH IPO’KMBACT YEIIOBEK.
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DPU3NYECKUE N NCUXONOIMMYECKUE ACINEKTbI
BINMMUAHUA UBETA HA CTYOEHTOB
K. O. Oukux, U.A. UnbuHbIX
Hay4Hbin pykoBoguTenb goueHT U.A.UnbuHbIX
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OTHOCHTENIBHO POJIM IIBETA B )KU3HH YEJIOBEKA IHIIETCS M TOBOPHUTCS
OYeHb MHOTO. BpIEBHTAIOTCS  pa3iMyHBIE TEOPHH, HampuMep, 00
OTOXKIECTBJICHMM [[BETAa C TeMmepameHToM denoBeka [3].  Beuimsercs
ITyOMHHAs CBSI3b LBETa C OSMOLMOHAIBHBIM U (U3HMYECKUM COCTOSIHHEM
YenoBeKa M Jaxe npodeccHoHanbHbIME criocoOHOoCTsIME [4]. Tlpu momornu
I[BETa MBITAIOTCS OCO3HABATh XapaKTep, KaK MCUXHYECKHX, TaK U (U3MUCCKUX
paccTpoiicTB M H30aBIATHCS OT HHX, OMATH ke ucmons3ys user [1]. Llger
paccMaTpHBarOT KaK MCTOYHHK BJIOXHOBEHHMS, SCTETHYECKOTO MEPEKHUBAHUS U
pedIiekCHH U, HAKOHEII, MBITAIOTCS IIOCTHYb MNTYOHHHYIO CYHIHOCTH [BeTa [2].

OKpyXaloIui YeJoBeKa MHUp OYEeHb IeApo packpamieH. Kakmbrit
IBET HeceT B cebe YHEePruio U HHPOPMAIHIO 00 OKPYXAIOMIEM MUpPE, HO KaKUM
KOHKpPETHO 00pa3oM IIBET JeiicTByeT Ha opraHu3M uenoBeka? Kakue 3¢ dexTs
BBI3BIBACT?

Ilenpio Hamiero WCClHeAOBaHMS OBUIO  BBIBICHHE —XapakTepa
BO3JICUCTBUS JIByX NPOTHBOIOIOXKHBIX (KOHTPACTHBIX) APYr IPYry I[BETOB —
KPacHOTO U CHHEro — Ha oO1ee pusnyeckoe, GU3NO0IOTHIECKOE U IICUXHIECKOe
COCTOSIHHE OpraHH3Ma.

MarepuaJjbl 1 MeTOIbI HCCIeT0BAHUS

UccnenoBanme mpoxoamno B ceHTsiOpe 2013 1., B KadecTBe
UCHBITYeMBIX BBICTYNIAIM CTYIEHTBI-OKOJIOTH 2 Kypca reorpadHyecKoro
tdakynereta TATY (10 roHome# m 12 meBymiek). DKCIEPUMEHT HPOXOIHI B
yTpeHHee BpeMs Ha 3aHSATHM, MOCBSILICHHOM BIMSHHUIO IBETAa Ha 4eJOBEKa B
paMKax ydeOHOTO Kypca «OKOJOTHS YelIOoBeKa». ODKCHEPHMEHT INPOXOAWI B
rpynne. [lpenBaputensHo Oblia mpoBereHa Oecena o0  (HU3HYECKHX H
IICUXOJIOTHYECKUX CBOMCTBAX CBETA U OBE€TA, U3BECTHBIX HaAM U3 JINTEPATYPHBIX
HCTOYHHKOB. HpenoaaBaTenb NPCIJIONKUI TPOBEPUTH HEKOTOPLIC 3HAHWUA Ha
coOcTBeHHOM ombiTe B (opme dKcrepuMeHTta. IIpeaBapuTensHo Obuia
BBIIBUHYTA THIIOTE3a: KPacHBIH OyaeT Bo30ykIaTh HEPBHYIO CHCTEMY, a CHHHIL
Oyner ycmokauBaTh, OyAyT BO3HHKaTh W COOTBETCTBYHOIIHE 3MolmHU. Jlo
IKCIIEPUMEHTA BCE HCIBITYEMBbIC OJHOBPEMEHHO 3aMepsUIM YacTOTY CepACYHBIX
cokpamernnii (UCC) n ommceBamM (QU3NYECKHE U TICHXWIECKHE OIIyIICHHUS.
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3aTeM mperofaBaTeNlb pa3gaBall HCIBITYEeMbBIM I[BETHBIE JUCTHI GopMmaTta A4 u
npejiaran MOTPY3HThCS B IIBET, OTOXKAECTBUTHCS C HUM. B3anmmonelicTBne
OCYLIECTBIUIOCH 1-2 MHHYTBI, a 3aTeéM OJHOBPEMEHHO BCE MCIIBITYEMbIC
CaMOCTOSITEIHO M3MEPSUIH MyJbC U OMHCBHIBAIN CyOBEKTUBHBIE (H3MYECKHE H
MICUXUYECKHE OINYILEHUs. B 3KkCiepuMeHTe NPUHAIN y4acTHE KPaCHbI U CUHUI
neera. OnenuBas wu3MeHeHuss YCC 3HaumMmbiME  3ddekramMu CYUTAIUCH
MOKa3aTel IpeBhIIaomue 5% ypoBeHb IOTPEITHOCTH.

Pe3yabTaThl Hecsie10BaHHS

BnmsHEe KpacHOro M CHHEro IIBETOB Ha YacTOTY CEpICYHBIX
COKpALIEHUH

Bbio BBIABIEHO, 4TO y AeByllek 3Hauumoe moBbimieHne YCC Ha
JEeUCTBUE KPAacCHOTO IBeTa MPOoU301LIo y 33 % WCHBITYEMBIX, Ha BO3ZeiicTBHE
cuHero 1nBera — y 17 % ucnsiTyeMsix. 3HaunmMoe nonmkenue YCC Ha gelicTBue
KpacHOro LBeTa MIpousomnuio y 8 % HCHBITYeMbIX, Ha BO3JEHCTBUE CHHEro
uBeta — y 8 % UCIBITyEeMBIX.

VY roHomeil 3Haunmoe nosbiueHne UYCC Ha gelicTBUE KpacHOTO
nBeta HabOmonanock y 50 %, a B oTBeT Ha neiicTBre cuHero mnBeta — y 30 %
UCITBITYEMBIX.

Ionmxenne YCC Ha aelicTBue KpacHOTO mBera mpousomnio y 10 %
UCIIBITYEMBIX, Ha BO3JIEHCTBUE CHHETO IBeTa — Y 20 % HUCIIBITYEMBIX.

Econ  y4uThIBaTH BCEX HCHBITYeMBIX, TO MOXHO OOOOIINTB:
3HauuTeNbHOe noBbiieHne YCC Ha JnedcTBHE KpacHOTro LIBETa MPOU3OILIO0 Y
41 % wucCHBITYeMBIX, HAa BO3JEHCTBUE CHUHEro LBera — y 23 % UCHBITYEeMbIX.
3naunmoe noHmkenne YCC Ha jeifcTBHE KpacHOro mBera mpowusonuio y 9 %
UCIBITYEMBbIX, Ha BO3/IeHCTBUE CHHETO 1[BeTa — Y 14 % HCIIBITYeMBbIX.

Takum oOpazom, y OONBIIMHCTBA MapHEH HaOMIomaeTcs Ooiee sPKO
BBIPOKEHHBIA 3P PEeKT Kak BO30YKICHUS Tak M paccrnabienus. (Commorpamma
MOKa3aja, 9To OoJiee BBICOKYIO CTENEHb PEarnpoBaHMs Ha IBET (KaK B CTOPOHY
BO30Y)KICHUS, TaK M B CTOPOHY pacciaOlieHHs HEPBHOW CHCTEMBI) HMEIOT
napuu.) Cpenu JeBylIeK MEHbIIEe KOJIUYECTBO HCIBITYEMBIX MPOSBUIIH
3HAYUMBIE P PEKTHI.

Kpacuplii 1Ber okasanm — Bo3Oyxpatomee nelicteue Ha 41 %
UCTBITYeMBIX M ycrokauBaromiee (paccradnsiomee) — Ha 9 %. CuHuil nBet
HpOSBUII  ycrmokanBaromuii dpdext Ha 14 %, Bo3Oyxmatomuii — Ha 23 %
UCITBITYEMBIX.

Bonprree komudecTBo 3HAYMMBIX  3(P(EKTOB JIEKUT B 00JIACTH
BO30Y)XIEHHs, KaK Ha BO3JEHCTBHE KpPAacHOTO IIBETa, TaK M HA BO3JEHCTBHUE
CHHETO IIBETA.

[TonoxxurenbHbie U OTPULIATCIIbHBIC (I)I/ISI/I‘-IBCKI/IC U SMOIMOHAJIbHBIC
OILYIICHNS, BBI3BAHHBIC BJIUSIHUEM KPACHOTO U CUHET'0 1IBETOB

dusnueckoe u OMOIHOHAJIBHOEC COCTOAHUE HCIIBITYEMBIE OIMUCHIBAIN
CaMOCTOATEJIbHO, TOAYHNHAACH CYGLSKTI/IBHLIM OIIYIIEHUAM. l_[pl/l aHaJIn3¢ 6])[.]'1[/]
BBIICJICHBI TIOJIOKHUTENbHBIE (TEIIOTa, pacciuablieHue, JIETKOCTh, BO30yXKIeHUE
U JIp.) ¥ OTpHUIATEIbHBIE (TSDKECTh, 00Jb, TOJIOJ, OO, TATOCTH, HANPSDKEHHE,
COHJIMBOCTh M 1p.) (u3mueckme  ONIyIICHUS, ITOJNOXKHTENbHBIE (XOpolree
HAaCTpPOEHHUE, MPUATHOE pacciabieHne, pagocTh, JIETKOCTh, IPHINB CHII U JIp.) H
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OTpHIaTeNbHble (COH, arpeccus, pasipakeHHe, YCTaJoCTh, I'PyCTh W 1p.)
SMOLIMOHAJNIbHBIE TepekuBaHusA. Taroke OBUIM  BBIAENCHBl HEWTpalbHbIE
cocTosiHUA (paBHOAYIINE, Oe3pa3aInyue U ap.).

CpaBHeHHE MOKa3aTenel, MPOIEHTHOTO COOTHOMIEHHS MOJAATbHOCTH
(U3MUECKUX OLIYIIEHHH B Ipymnme A0 SKCIEpHMEHTa IoKasano, 4To y 58 %
neBymek u 70 % roHOmeW HAONIOMANNCh  TIOJIOKHUTENbHBIC (HU3ndIecKue
OLIYIICHNS; OTpUIaTeNbHbIe (r3HIecKre omyneHus — y 42 % nesymek u 30 %
IOHOUICH.

AHanm3 SMOIMOHAILHOTO COCTOSHHMS JO HKCIEPHMEHTa MOKa3ajl, 4To
y 50 % pmesymexk u 70 % toHomielf Habmrogancs MONOXKHTEIbHBIN
SMOLMOHATBHBIX (oH. OTpULATENbHBIE SMOIUK UCTIBITEIBAIK 50 % neBylIeK U
30 % roHomeil.

Bunusinue kpacHoro nsera

ITocne Bo3mEHCTBHS KpPacHOTO ILBETa HAOIIOMAeTCs YMEHBIICHUE
KOJIMYECTBA ITOJIOXKUTENBHBIX (Gu3ndeckux peakunit y 42 % nesymek u 30 %
foHomed. [lpm »TOM Takke yMEHBIIAETCS M IPOIEHTHOE COOTHOIICHUE
OTNHUCHIBAIOIIUX OTpUIatenbHbie omymenus (y 34 % nesymek, y 10 %
foHomei). HabGmonaercst HeliTpanbHas peakius Ha uBeT — y 70 % mapHeit u 24
% neBymek. TakuM 00pa3oM, ONHCHIBas CyOBEKTUBHBIEC OLIYIICHUS, OoibIIee
KOJIMYECTBO MAEBYIIEK OTMETHIIM MOJOKHTEIbHYIO (PM3NYECKYI0 PEaKnuio Ha
KpacHblif 1BeT (42%), a OONBIIMHCTBO IOHOIMIEH OIEHWIN CBOIO PEAKIMIO Kak
HelTpaneHyo (70%).

ITocne B3aumoneiictBus ¢ kpacHbIM 1BeToM 34 % neBymek u 20 %
IOHOIIEeH OLCHWIIM CBOE SMOIMOHAIILHOE COCTOSHHE KaK MOJIOKUTENBHOE, a 33
% nesymek u 40 % roHowel — kak oTpunarensHoe. OgHako, 33 % aeByliek u
40 % 1oHOIIEH OIEHMIN CBOE SMOIMOHAIBHOE COCTOSHHE KaK OTPHIIATEIHHOE.

Ecnn roBopuTh B IIENOM O BIMSHHU I[BETA Ha MapHEil U JeByIIEK, TO
HalpalImBaeTcsl TAaKOW BBIBOJ: B TPYNIEe TPOMCXOJUT  IEpecTpoika
SMOIMOHATIBHOTO (pOHA — TPYNIOBOI 00BEM IOJIOKUTENBHBIX W OTPUIATEIBHBIX
(U3MYECKUX OIIYIICHNI CHIDKAETCS M IEPEXONUT B HEHTPAIbHOE KaueCTBO, KaK
y JeByIIeK, TaK M Yy IOHOWIeH, HO y  OONbIIEro KOJMYeCTBAa MapHeil
HaOmoanack HeWTpajibHas peakius (¢pu3Wdeckas W SMOLMOHANbHas1). B
SMOIIMOHAJIBHOM  IUIaHE MPOUCXOAWT  AHAIOTMYHAs  IepecTpoika, 3a
UCKIIOYEHNEM OJHOTO TIOKa3aTenss — Cpead TapHed moBbImaercs (oH
oTpumarenbHbIX Mot (¢ 30 % mo 40%).

B memoM MOXHO 3aMeTHTh, YTO NIPH B3aUMOJCHCTBHH C KPAaCHBIM
I[BETOM B TpYMIE NMPOHUCXOJWUT HepepachpeereHie SMOINOHAIBHOTO (oHa, B
OCHOBHOM B CTOPOHY YBEIHUYCHHUS JOMH HEHTPATbHON  peakmud, co
3HAQUYUTCJIbHBIM YBEJIMUCHUEM [OJIU HEraTUBHOM 3MOL[I/IOH3J'[]>HOI>’I pCakuu B
TOATPYIIIE FOHOIEH.

Bnusiaue cuHero nsera

BinsiHMEe CHHEro I[BeTa BBISBHJIO OYCHb HHTEpecHbIE 3P EKTHI.
IOnomm 3amermim  u3MeHeHHS (U3MUYECKUX OIMYIMIEHWH — IIPOH3OILIO
YBEIMYEHHE JOJMM IOJOKUTENBHBIX PpEaKIui, 3a CYeT yMEHBIICHHS
OTpPHUIATENbHBIX. JI0I OTMETHBIINX MOJOKHUTEIBHBIE peakiuy Bo3pocia ¢ 70%
g0  80%, TIPOIEHTHOE  COOTHONIEHHE  HCIBITYeMBIX,  OTMETHBIINX
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oTpuLaTenbHble omymeHus ymeHsmmiaack ¢ 30% npo 20%. Ilpu stom
HEUTpalbHBIX PEaKUUil He OBUIO OTMEYEHO. Y IEBYIIEK MPOU3OLUIO CHIKECHUE
U TIOJIOXKUTEIIBHBIX M OTPULATENIBHBIX OLIYIICHH, HO YBEIHYHIOCH KOJIMYECTBO
HEHTpaJIbHBIX OLleHOK. ClleJOBaTENbHO, IIOJ0KHTEIBHOE BIMSIHUE CHHETO 11BETa
SIPKO TPOSIBUJIOCH Y TTApHEH.

C 5MOIMOHAIBHON TOYKH 3pEHUSI CHHHUHI I[BET OKa3al 3HAUYUTENHHOE
HEraTHBHOE BJIMSHHE Ha JIEBYIIEK, IIPH 3TOM JOJs OICHHBAIOIINX BO3JEHCTBUE
CHHETO I[BeTa KaK AMOIMOHAIBPHO HEHTpaJbHOE TaKXkKe Bo3pocia. Y IOHOIIEeH
MOJIOKUTENBHBI  OMOIMOHANBHBIA (OH HE W3MEHWICS, OTpUIATeIbHbIE
HEHTpaJIbHbIE PEaKIUH YMEHBUIMINCH 32 CUET YBEJIHUYCHHS JOJIH HEHTPaJIbHBIX.
Ilpn sToM y ZeBymiek 3aMKCHPOBAHO IIOBBIIICHHE HEraTMBHOrO (GoHA H
3HAYUTEJILHOE CHIDKCHHE IO3UTHUBHOIO, IO CPAaBHEHHIO C COCTOSIHUEM [0
9KCHEPUMEHTA.

Mo>kHO czenath OO BEIBOJ O TPYIIIOBOM BIIMSTHAM CHHETO I[BETA.
Ha napseit oH noBivsut 00oJbIIe TO3UTHBHO, Ha JEBYIIEK — OOJIbIIE HEraTUBHO.

BriBoabl

Bonbmiee kommyecTBO 3HAUUMBIX 3P (EKTOB cpean BceX HUCIBITYEeMbIX
JEXKUT B 007aCTH BO30YXKCHHS — KaK Ha BO3CHCTBIE KPACHOTO L[BETA, TAK H Ha
BO3/CHCTBUE CUHETO 1IBETA.

Kpacuelii 1mBer okazanm — BosOyxmatomee naelictBue Ha 41 %
UCIIBITYEMBIX U yCIlOKauBaromee (paccnabmstomee) — Ha 9 %. Cunuii mBer
MPOSIBIJI ~ ycroKanBaromuii 3pdext Ha 14 %, Bo3Oyxmarommii — Ha 23 %
UCITBITYEMBIX.

VY OGonpmMHCTBa TapHeld HaOirogaeTcss Oojiee SIPKO BBIPAXKCHHBIH
3¢hdekT Kak BO30YKACHUS Tak M pacciabiieHus HEpBHOW cuctembl. Cpemu
JICBYILIEK MEHBIIIEE KOIMYECTBO UCIIBITYEMBIX MPOSIBUII 3HAYMMBbIE (G EKTHI.

Ilpy B3aMMOJCHCTBHM C KpPacHbIM I[BETOM B TPYIIE MPOUCXOIHUT
nepepacrpeie/iecHie  3MOIMOHANIBHOTO ()OHA, B OCHOBHOM B CTOPOHY
YBEJIMYEHHS JOIM HEWTPaJIbHOW pPEakKIMH, CO 3HAYMTEIbHBIM YBEIHYCHHEM
JIOJT HETaTUBHOW SMOIMOHAILHON PEaKyy B MOATPYIIIE IOHOLIEH.

Ilpm B3auMOJEHCTBMM C CHHHUM I[IBETOM CpEIM  JEBYIIEK
3a()UKCUPOBAHO IOBBIIICHHE HETaTHBHOTO ()OHA W 3HAUUTENILHOE CHIKCHUE
MO3UTHBHOTO, 110 CPABHEHUIO C COCTOSIHUEM JI0 IKCIIEPUMEHTA.

VYV loHomeW B OTBET Ha JeiCTBUE CHHEro IBeTa MPOU3O0ILLIO0
YBEJIMYEHHE [JOJIM  TOJIOKUTENIBHBIX ~ PEakIuil, 3a CYeT yMEHbIICHHS
OTpHLATETBHBIX.
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CAMbIE ONTUMUCTUYHBIE NPOIrHO3bl HA BYOYLIEE
YEJIOBEYECTBA
Oo Txn XaHb
HayuHbin pykoBoguTens goueHT Llon E.B.
HauuoHanwbHsbIl uccnedosamernbsckull ToMckull nonumexHu4eckul
yHueepcumem, 2. Tomck, Poccusi

UenoBeky Bcerna OBUIO CBOWCTBEHHO CTPEMHUTBCA K ITO3HAHHUIO
Oymymero. MoxHo mu yBuumeTb Oynymiee? Ckopee Bcero, HeT. bymymiee
OJHO3HAYHO HE ompeaeneHo. Ho HMYTO He MenraeT HaM HPHUIYMATh €ro MpsiMO
ceifuac. CeromHs yxe He TOJBKO aBTOPHI HAayYHO-()aHTACTHIECKHX POMAHOB
OCMEJHBAIOTCSI  PacCMaTPUBAaTh BO3MOXKHOCTB — Pa3BUTHS  YEIOBEYECKOTO
obmectBa B OymymeM. DyTypojornm IaBHO pa3pylIMIM Bce BOOOpa3sHMBbIE
TPaHUIBI BPEMEHH M MPOCTPAHCTBA, YKa3blBash KOHKPETHBIE NAaThl OyIyIIuX
coOpiTuid. JlaBaiiTe m MBI coctaBuM «JlepeBo Oyamymiero». IlpeacraBum, 4to
KOPHH 3TOTO JIepeBa — 3TO MPOIIIOe, CTBOJI — HAcTosIIee, KpoHa — Oyaymiee, a
mucTbss  OyAyT BO3MOXHBIMH BapHaHTaMH  DPa3BUTHS  4EJIOBEYECTBA B
OmpKaieM u OTIAICHHOM OyIyniem.

C TOUKM 3peHHS HacTosmiero, Oyaymee — 03To OecKOHeYHOoe
MHOJKECTBO BO3MOXKHBIX COOBITHH. MBI caMi TOJDKHBI PEIIUTh, Kakoe Oynaylee
Hac yCTpauBaeT U KaKUMH IIyTSIMH MBI OyneM K HeMy nBuratbesi. CBoé Oynyiee
u OyzyIiiee 4eI0BeYecTBa TBOPUM MBI CAMH: BMECTE U KaXIbIil B OTIEIBHOCTH.

BonpmmHCTBO MHcaTenei-(haHTacTOB U (PyTYPOJIIOTOB BUIAT OyAyIee
YeJI0BEYEeCTBA B JOCTATOYHO MPAYHBIX Kpackax — M He 0e3 ocHoBaHmi. Hamre
OTHOIICHNE K OKPYXAIOIIEH Cpefe OCTABISAeT XKelaTh JIY4IIero, Mbl CIHIIKOM
0€3IyMHO HCIOJIB3yeM TEXHOJIOTHH W BCE€ OOJIbIIE COBEPIICHCTBYEMCS B
caMOyHHUYTOXXeHUH. OJIHAKO HaXOJATCSI W ONTHMHUCTBI, KOTOPBIM Janékoe
Oynyiiee THpencTaBisieTcs YIMBUTENBHBIM M IIpeKpacHbIM. [IpuBeneM cemb
CaMBIX ONTUMHCTHUYECKHX TIPOTHO30B Ha IEPCIEKTHBBI Pa3BUTHs HaIleH
IMBIITI3AIUH.

1.Cratyc-KkBoO

Cratyc KBo* (Status Quo) - 3T0 BBIpakeHHE, B3ATOC U3 JATUHCKOTO
s3bIKa (Status quo - "momoskeHwe, kKotopoe ObUT0"). COXpaHHTH CTAaTYC-KBO -
3HAYUT COXPaHHUTh CYIECTBYIOLIYIO CUTYAIHIO, TOJI0KCHHUE.

YemoBe4ecTBO - TO JKMBasl CUCTEMa, KOTOpasi OJDKHA MOJUMHATCS B
CBOEM DPa3BUTUHM ONpPEJCIAEHHBIM 3aKOHaM. OTH 3aKOHBI CYIIECTBYIOT
HE3aBHUCHUMO OT TOr'0 Kak JIFOJAM XOYE€TCA HUX TpPaKTOBaTb, NPUHUMATb U HE
NpUHUMATh UX A1 cebs. OHm paboTaloT TakK, KaKk YCTAHOBJIEHHI W3HAYAIIBHO.
YeroBeuecTBO 3a CBOIO HCTOPHIO KAaKUM-TO 00pa3oM yMyJpHIOCH COBEPIICHHO
MepeBepHYTh M HCKa3UTh BCE CYMIECTBYIONIME 3aKOHBI W CO34aTh CBOW,
abCONIOTHO HE COOTBETCBYIOIWE AelCTBUTENbHOCTH. M, 9T0 camoe riaBHOe,
BEyIIME K Pa3pyLICHUIO KaK BCEro oOIIecTBa B LEJIOM, TaK M K MOJHOMY
PaspymeHNIO COCTABJIAIOIIUX €0 UHAUBUAYYMOB B YaCTHOCTH.
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B 1990-x rogax aMepuKaHCKHMI IOJUTONOT, SKOHOMHUCT U IHCATEIb
Oparcuc Oykysama Hamucan KHUTH: “KoHel HCTOPHH U MOCHEAHUHN YeTI0BeK U
“Koneny mopsanky”. OH AOKa3bIBaJI, YTO IMOJUTUYECKOE, TEXHOJIOTHUECKOE H
SKOHOMHMYECKOE COCTOSIHME HaIlled IIAHETBl CBUAETENBCTBYIOT O TOM, 4TO
YeJ0BEYECTBO NMPUOIMKAETCSI K KOHEYHON OCTaHOBKE CBOETO myTemecTBus. OH,
KOHEYHO JKe, OMMOaNICs. DTH KHUT'H OKa3aJIMCh IIPOCTO MpPAvHOH peakmnued Ha
pacag Coserckoro Coro3a W pasroBOpel O Tak Ha3eiBaeMoM HoBom
MHPOTIOPSIIKE.

Heckomnpko Gonee peaMcTHYHAsT OLCHKA COBPEMEHHOTO ITOJOXKCHUS
gen Obima  copMmynupoBaHa CO-OCHOBAaTEIEM aMEPHUKAHCKOW KOMITaHUH-
MPOM3BOJMTEIIS MPOTPaMMHOTO U alnapaTHOTo obecnedeHus: Sun Microsystems
Bunnom [xoem. B cratee 2004 rona “Tlouemy MbI He Hy)XHBI Oyaymemy”’ OH
mucan O KaTacTpOoQUUECKUX MOCIEICTBUAX, K KOTOPHIM MOXET MPHBECTH
pa3BHUTHE TaKHX TEXHOJOTHWH 21 Beka, Kak poOOTOTEXHUKA, FeHHAs MHXEHEPHUs
Y HaHOTEXHOJIOTHH. J[)KOW cuuTaer: caMoe pa3yMHOE, YTO YeJIOBEUECTBO MOXKET
clienaTh CEerojHs — HOJIb30BAaThCS TE€M, UTO YXKe eCThb. TOJBKO Tak OHO MOXET
HPOJUTHTH CBOE CYIIECTBOBAaHKE HA IIAHETE.

Takum  oOpa3zoM, ecim  KaXAbIA  4YeloBeKk  Oymer  OpaTh
OTBETCTBEHHOCTH 32 ce0sl M CBOHM MOCTYIIKH, TO, O0OBEANHSAACH U ITOMOTas Ipyr
JpYTY, YETOBEYECTBO CMOXKET IIIAr 3a IIaroM M3MEHHTH CYIIECTBYIOIIEE CTaTyC-
KBO U CO3JaTh COBEPIICHHO APYroe OOMIECTBO, APYTYI0 3KOJIOTHIO, APYroe
OKpY)KeHHE W Jpyrue B HEM OTHOIICHWs. JIIOMM BOCCTAHOBST TapMOHHIO,
HNPUHOCSIIYIO PaJOCTh BCEM JKMBYILMM Ha 3eMile M CIETIAl0T XKHU3Hb pasyMHee.

2. 3esqéHan mIaHeTa

Bynymee Hamell TutaHeTHl BIIOJHE MOXKET OKa3aThCsi HAMHOTO Ooiiee
[BETYIINM, Ye€M MBI MOXeM cebe MpencTaBuTh. [IpencraButenu “3enéHoro”
(yTypu3Ma MonararoT, 9TO MBI MOKEM HCIIOIB30BaTh BEICOKHE TEXHOIOTHHU IS
TOTO, YTOOBI OYHCTHTH 3€MIIO, CO3AaTh HOBBIE MCTOYHHKHM JHEPIHU U JakKe
TpaHc(hOPMHUPOBATH CaMy IUIAHETY.

BrniepBeie oTa wmaes mposBydana B JBmkeHun bproca CrepimHra
“3enéHplil Au3aiiH”’. DTO IBIDKEHHME paTyeT 3a IPUMEHEHHE WHHOBAIlMOHHBIX
TEXHOJIOTHH ISl peIIeHHWs MpoOjeM OKpykawomeid cpensl. [lo mporHozam
Crepnunra, Oyaymiee IiaHeTsl Oynger Kyaa Oolee  DKOJIOTMYECKH
pa3sHOOOpa3HBIM, YeM B JFO00H APYTOif HCTOPUIECKII MOMEHT.

B Oyaymem u 4emoBeK caM CHIIBHO M3MEHHUTCS, YTOOBI KUTh B TIOJTHOM
TapMOHHUH C OKPYXKaIOIINM MHpoM. Bcio Harry sHepruro oH OyJeT moirydars OT
ucroynukoB camoit 3emmm u  ComHma. JIOCKOHATPHO M3YYHB 3€MHBIC
OKOCHCTEMBI, YeJIOBEYeCTBO HM3MEHHT M HUX. Hampumep, MOIOXHT KOHeI
BCAKOMY XUIIHUYECTBY U CTpAJaHUAM JXUBOTHBIX U 6y)16T YHOpaBJsATh HOFOHOﬁ
110 CBOEMY YCMOTpEHHIO. M, B KOHIIE KOHIIOB, Mbl Hay4MMCsl IPENOTBpAIlaTh
BCSKHE MPHUPOJHBIC KAaTAKIM3MBI: MAJCHHE aCTEPOWJIOB, 3EMIICTPSCEHUS,
yparaHbl, H3BEpP)KCHHUSI BYJIKAHOB. ..

3. MeauuuHa Gyayuiero: BnepBble IIArd HA MyTH K 6eCCMEePTHIO

B nocnennme mapy JIeT  TEXHOJOTMH  Pa3BUBAIOTCA  OYEHb
CTPEMHTENIBHO, BO BceX oOyacTsax. BromHe BO3MOXHO, YTO TOJOOHBIE
HCCIIeI0OBAHMS M TIPOPHIB B MEAUIIMHE O3BOJIHUT HAM XUTh HAMHOTO JOJIbIIE, 32
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CUEeT CBOEBPEMEHHOW 3aMEHBI YCTapEeBIIMX OPTaHOB. YK€ CETOJHS B MEIHIIHE
NPUMEHSIOTCS BBICOKHME TEXHOJIOTHH, K NpHMEpy, H300pETeHbl KarCybl-
TeNneKaMephl, KOTOpble HAaJ0 MPOrJIOTUTh, U OHHU 3aNUIIYT BCE, YTO NMPOUCXOIUT
B OpraHU3Me.

B Oynymiem nosiBATCS 3aporpaMMHpPOBaHHbBIE XUMUYECKUE «OOMOBI,
KOTOpBIe OyAyT TOYEYHO OWTH II0 OITYyXOJSIM, HE OTpABISS PAcCIIONOKEHHBIE
PsIOM 3710pOBEIe TKaHU. HOBEIH MOAX0A K JI€4eHHI0 — OOpOTHCS ¢ GONe3HsIMU
emie 10 TOro, KaKk OHM IIOSBIIINCH. B Kakmod BaHHOW OyneT yCTaHOBICHO
OoJbIlIE TaTYMKOB, YeM B COBPEMEHHOW OOJBHMIIE, M OHH CMOTYT 0Oe3 Tpyna
OOHapyXHTh paKOBbIE KJIETKM 3a HECKONbKO JIET JIO BO3HUKHOBEHUS
oITyXoJH(II0JIOBUHA BCEX CIIydaeB paka CBsi3aHa ¢ MyTarueil reHa p53, KOTOpyio
MOYKHO OOHApY>KHUTb C MOMOIIBIO THATHOCTUYECKOTO 000PYIOBAHUS).

B Gynymiem reHHast Tepamnus CMOXKET U3JI€UUTh BCE MIIM MOYTH BCE U3
5000 wn3BECTHBIX TeHETMYECKHX 3aboyieBaHMH. Tarke YydeHble Haydarcs
3aMeUISTh MPOLECC CTAPESHHS IPH IIOMOIIM Pa3sHbIX METOMOB: 3TO M TEpaIus
CTBOJIOBBIMH KJICTKaMH, M BBIPAI[BAHHE «3aITIacTeil» I 4eI0BEUSCKOTro Tea,
Y TeHHas Teparnus Vsl PEMOHTa) CTApEIONIUX T'eHOB. UeIoBeK CMOXKET XKUTh JI0
150 ner u maxe mombme. K 2100 r., BO3MOXHO, y4eHbIe HaydaTcs 0oOpamaTh
0o0paTHO TPOIECCH CTapeHHWs MPH IOMOINM AKTHBU3AIUH MEXaHU3MOB
BOCCTAQHOBIICHHUSI KJICTKHM, M TOTAA IPOJODKATENBHOCTh MXHM3HH YENIOBEKa
BBIPACTET B HECKOIIBKO pa3.

Crnenyrommit mar — OeccMmeptue. IlepeHaceneHHs HpH 3TOM He
NPOU3OHIET — POCT HACEeNICHUS] OCTAHOBUTCS Ha OTMETKE OKOJIO 9 Mipna
yenoBek. Celfvac B ceMbsIX TUIAHUPYIOT He OoJiee TPOUX JeTel (darie JBOuX), a
yeM Oorade cTpaHa, TeM ITO3KE U MEHBIIE )KEHITHHBI POXKAIOT.

4. YupasJjieHue CHIOi MbICIH

Crnenyrommii mar — TelekuHe3 (TIepeBIKeHNEe MPEeIMETOB CHIIOH
MbIciH). OCHOBBI 3TOH TEXHOJOTHH YK€ 3aJI0KEHBI, HO €€ COBEPIICHCTBOBAHHUE
MOJKET 3aHSATh eIlle He OJHO JEeCATHIeTHE. 3aJada COCTONT U3 ABYX dacTed. Bo-
HEPBBIX, MO3T JIOJDKEH HAy4YHTHCS YHPABISATH 00OBEKTaMH BHELIHETO MHpa, BO-
BTOPBIX, KOMIIBIOTEP JOJDKEH HAy4YMTBhCS YraablBaTh (M BBITIOJHATH) JKEJIAHUS
xo3sHa. C TepBOil 4acTplo, C IOMOIIBIO TOMOrpadoB BpayM HaydHIHCh
CJIEIUTh AKTUBHOCTh MO3ra M IIOHMMAaTh HAalpaBieHHE MBICICH 4eloBeKa,
nosToMy mpobiem HeT. EcTh moHnMaHue TOTO, Kak OyAeT peaan3oBaHa BTOpas
4acTh 3aMaud. DTO JATYMKH, BMOHTHPOBAHHBIE B MPEIMETH, C ITOMOIIBIO
KOTOPBIX KOMITBIOTEp OyAeT BOCIPHHIMATH HH(POPMALHIO.

Tenekunes — moka (aHTacCTHKa, HO CO BPEMEHEM 3TO CTaHEeT
00breHHOCTRI0. K 2100 T. KaXKAbIiA 4eTOBEK CMOXKET, BOW/SI B KOMHATY, OTIATh
MBICJICHHYI0 KOMaH1y KOMIIBIOTEPY: NEPEABUHYTH MeGeJ’lb, NPUBECTU B IOPAAOK
CTOJI, IPOU3BECTH PEMOHT Yero-Ji0o.

5. Tyna, raie HUKTO elIé He ObIBAT...

JlaBHO TOpa OTOpBAaThCS OT HAIIEr0 MaJeHbKOTrO MIApHKa M Ha4yaTh
3aBOEBBIBATH JPYTUE CONHEYHBIC CHCTEMBI — YBEPEHBI HEKOTOPHIE (hyTypoIorH.
OT 5TOT0 3aBUCHT HE TOJBKO HAIle CITaceHUE (MAesl O TOM, YTO HENb3s1 XPaHUTh
BCe fAl]a B OMHOH KOp3WHE), 3TO 3aJ0KEHO B CaMOW Halled mpupoie —
pa3BHUBAThCS, ABUTaThCS OaNbIle W MOKOPSTh BCE HOBBIE TOPH3OHTHL Jlake

115



celfyac Hamm poOKHe emé MONBITKA B OCBOGHHH KOCMOCa IIPHHOCST HaM HEMaJIo
MOJIB3bl — TEXHOJIOTHHU C UCIIONb30BAHUEM CITyTHHKOB M HEKOTOpBIE IPOPHIBEI B
HaykKe.

Kak mb1 Oynem 3aBoeBbIBaTh KocMoc? Bo3MoxkHO, 3T0 OyIeT 4To-To
Bpoze 30H1a (poH HeitMana — caMOBOCHIPOM3BOAAIINIICS KOCMUYECKUiT KOpalib,
KOTOPBIH IOJIETHT B COCETHION 3BE3IHYIO CHCTeMYy, rae OymeT mMoObIBaTh Ui
Hac I0JIC3HbIe NCKOIIaeMbIe M CO3/IaBaTh CBOU TOYHBIE KOIINH, KOTOPEIE, B CBOIO
ouepelib, OTIPABSITCS B APyTHe 3BE3JHBIE CUCTEMBI C TOH 7K€ LEIIBIO.

Jlo cux mop B Hamel ["anmakTike MeX3BE3IHBIX IyTEIICCTBEHHHKOB
BUIHO He ObuT0. HO MBI BepuM B TO, YTO BIIOJHE BO3MOXKHO MBI OKa)KEMCS
NepBOM M €IMHCTBEHHOM LMBMIM3AlMEN, NPETEHIYIOLEH Ha 3aBOEBAHUE
Tanaktukn.

6. BHyTpeHHee NPOCTPaHCTBO

Emé onHa wuHTepecHas wHaes — HACAIBHOTO U 0e30011a4HOTO
CYIIECTBOBaHUS MOXKHO JOCTHYb, HEPErpy3UB CBOE CO3HAHHE B T'MI'AaHTCKHUE
CYIEepPKOMITBIOTEPBl -  METracTPyKTyphl IO/ Ha3BaHUEM «MO3r-MaTpEIKay,
npeanoxkennsie  PoOepToM  Bpagbepu W oTNHUArOIIUecs — OTPOMHOI
BBIYMCIUTEIBHOM  MOINHOCTBIO.  Mo3sr-marpemka —  THIOTETHYEeCKast
MEracTpyKTypa, IpHMep 3BE3IHOH MalIMHBI Kiacca B, koTopas mcmoms3yer
BECh 9SHEPreTHUYECKUH IIOTEHIHaNl 3Be3[bl, 4TOOBI HPUBOAUTH B JEHCTBHE
KOMIBIOTEpPHYI0 cucteMy. [lmaHumpyercs HCIOIB30BaTh BECh YHEPreTHUECKUH
MOTEHIHAJ IJIaHETHI, YTOOBI IPUBOJUTH B AEHCTBIE OT00HYI0 KOMIBIOTEPHYIO
cucteMy. Mnm 1mBuiM3anus HaiaéT crnoco® MOCTPOUTh TaK Ha3bIBaeMYIO
“Coepy [laiicoHa”, mNpPEOCTABISIIONIYI0 COOOH OTHOCHTEIBHO  TOHKYIO
ceprdeckyro 0007104Ky co 3Be3110i B neHTpe. TakuM o0pa3om, OyAyT peleHs
cpa3y IBe rioOanbHbIe NMPOOIEMBI — KH3HEHHOTO NPOCTPAHCTBA M SHEPTHH,
KOTOPYIO B IOCTaTKE MOXKHO OyAeT MONTydaTh OT IEHTPAIbHOH 3BE3/bIL.

7. Beunoe 0.12:keHCTBO

Bpuranckuii  ¢mmocod dsBuxm Ilupc B “I'emoHmcTHYECKOM
numiepatiuBe” copMyIHpoBaT HICI0 MOCTPOSHWsI pas Ha 3emie, KOTopas
3aKII0YaeTCsl B CO3JAaHUM  OWOJIOTMYECKOM MpOrpaMMbl, ITO3BOJISIONIECH
n30aBUTBCS OT BCEX BHIOB JKECTOKOCTH, CTpPAJaHUi ¥ HEIOMOTaHHMIL.
DOMOIMOHANbHAS JKH3HB YEIOBEKa JI0JDKHA OY/IeT perynupoBaThCs MPH MOMOIIT
0COOBIX CHHTETHUYECKHX IIperapaTtoB (HO HE HApPKOTHKOB), PETYIHPYIOMIUX
HAaCTpOeHHE. A B JONTOCPOYHOH MEPCHEKTHBE CIIEAyeT MepenncaT FeHOM Becex
MO3BOHOYHBIX, YTOOBI M B JKHBOTHOM MHpe He ObIIO OONbIIe HUKAKHX
CTpaJaHui.

3aka04enue

O ToMm, Kakas cynp0a OXKHIAaeT 4YeIOBEYECTBO, CETOJHS OCTaéres
ToJbKO TajzaTh. KakuM Ha caMoM jene okakeTcs Hamle Oyaylee — HHKTO He
3HaeT. Ho BrojiHe BO3MOXKHO, 4TO BCE OYyAET Tak, Kak MPOTHO3UPYIOT YUCHBIE U
¢yryposnoru. Beputh 3tomy mim Her? SICHO OfHO — CYIIECTBYET OIpOMHOE
KOJIMYECTBO BAapUAHTOB DA3BUTHS UEIOBEYECTBA, OOJBIIE, YEM MBI CETrOJHS
MoxeM cebe BooOpasuTh. [lomararo, 9To Bce MOJENH MPENeTbHO YCKOPEHHOTO
Pa3BHUTHS YEIIOBEUECTBA MOKHO CUUTATH ONTHMHUCTHIECCKUMH MOJEISIMH.
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BITUAHUE YENOBEKA HA 3KOIOIuto
M.A. eHucoBa, C.C. KoBanbuyk
HayuHbin pykoBoamTens npodeccop B.A. dunaTos
Owmckuti N'ocydapcmeeHHbit TexHu4Yeckul yHugepcumem 2. OMcK,
Poccusi

Kaxnpiii u3 Hac, KaXOplii M3 TEX, KTO CUMTAaeT ceOs vacTuiei
MHPOBOTO  4YE€JIOBEUECTBa, 005M3aH 3HATh, Kakoe BIHSIHHE OKa3bIBAeT
YyeJoBedecKast ASsTeIbHOCTh Ha OKPYXAIOIINH HAC MHUpP M YyBCTBOBATh Ha cebe
JIOJTI0 OTBETCTBEHHOCTH 3a T€ WIN MHbIE AEHCTBUA. FIMEHHO YeloBeK SBIISIETCS
NPUYMHOW COOCTBEHHBIX OIIACEHMH 110 MOBOAY mpuponnl. YenoBedeckas
JEeATeNBHOCTD SIBISIETCS BEChbMa arpeCCHBHOM M aKTHBHO pa3pyluaronieit
(mpeoOpasyromueii) cuitoil Ha Harei iaHere. YenoBek ¢ caMoOro Hayana CBOETo
Pa3BUTHS TyBCTBOBAII ceOsl XO3IMHOM BCETO, UTO €r0 OKPYKaeT.

Okonoruueckue mpobieMbl B COBPEMEHHOM MHpPE BBIIUIM Ha IIEPBOE
MecTo. IlomydunB HeOTrpaHWYEHHYIO BIACTh HAJ IPHPOAOH, JTIOAW BapBapCKH
ucrone3yoT ee.  "CeromHs yrpo3a BBDKMBAaHHIO TMPUILIA CO CTOPOHBI
OKpY’)Karollel NPHUPOTHOH cpenbl, OBICTPO Jerpaaupyrouieil IMoJi HaTUCKOM
YeJI0BEYECKOIl e TeIbHOCTH"", — CKa3all FeHepalIbHbIH cekpeTapb KoHndepenunu
OOH Mopuc Crponr. Pecypcrl mianers! uccsikaror. Karacrpoduaecku 6vicTpo
3arpsi3HAIOTCS BO3AyX M Boja. IIpeBpamarorcsi B NMECKH IIOJOPOIHBIE 3EMIIH.
Ha rmazax cokpamarorcss momaznu JecoB. Ha mmamery OGyKBaibHO
"BBIBaJIMBAIOTCS" TOPBl OTOPOCOB; HENOBEK MPOBOIHMPYET IPUPOIHEIC
KatactpodsL.[1, 138]

Oco0oe 0ecrokoCTBO BBI3BIBACT psAA NpoOieM , KOTOpbIE B
JaTbHEHIIeM MOTYT IIPUBECTH K HEOOPaTUMBIM KaTacTpodam:

1)I'moGanbHble  u3MeHeHHWs  kiaumara. Ecnmu  Takas — TeHACHLUs
COXpaHMTCs, B Ommkaifiiee BpeMsl HayHeTCs TasHUE Jbla B Apkruke. B
COBOKYHOCTH C JPYTMMH 3KOJOTHYECKHMH HpoOIeMaMd TIJI00albHOroO
MOTEIUICHHUS MOXKET OKa3aThCsl PEIIAIOLINM ISl CYABObI YelIOBEYeCTBA.

2) Tlotpebnenune pecypcoB 3eMil HACTOJIBKO HMPEBBICHIIO TEMIIBI HX
€CTECTBEHHOTO BOCHPOU3BOACTBA, YTO MCTOIIECHHE NMPUPOJHBIX OOTAaTCTB CTANIO
OKa3pIBaTh 3aMETHOE BIMSHHE HAa WX HCHONB30BAaHME, Ha HAIMOHATBHYIO H
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MHPOBYIO SKOHOMHUKY M IIPHUBEJIO K HEOOpaTMMOMY OOEIHEHHIO JHTOC(EepHl U
ouocdepsl. 3)OTx0bl, TOOOUHBIE MPOILYKTHI IPOU3BOJACTBA U ObITA 3arPA3HAIOT
ouocdepy, BBI3BIBAIOT IePOpPMAIM IKOJOTMYECKUX CHUCTEM, HapyILAIOT
TII00aNBHBIA KPYTOBOPOT BEILIECTB M CO3AAIOT YIPO3y IS 3A0POBbs YENOBEKA.

4)OTKIIOHEHHEM OT 3aKOHOMEPHOCTEH paBHOBECHS B JKHUBOW NMPHPOIE
CTaJl ycKopsiouiics poct HaponoHacenenust 3emiu. T.A. Axumona, B.B.
XackuH (1994) npuBOIIT ZaHHEIE O TOM, YTO IO Pa3HEIM OleHKaM K 2025 roxy
Ha 3emiie OyneT ot 7,6 10 9,4 MIp/. YeIoBeK.

5)HauGonee pa3pyIInTeI-HO U3 BO3IEHCTBHN IESATEIFHOCTH YeI0BeKa
Ha coolmiecTBa — BBIACICHUE 3arpA3HUTENCH. 3arpsi3HUTENEM SABISIETCS JH00oe
BEIIECTBO, MOMajaioIiee B aTMocdepy, MOYBY WIM TNPHUPOAHBIE BOIBI H
HapylIampllee HIyIHe TaM OMOJOTHYeCKHue, WHOTAAa U (PU3MYecKHue WM
XUMHYECKHE TPOIIECCHI.

CoBceM HEaBHO CUUTANOCH, YTO TOJBKO TEPPUTOPHHU MPOMBIILICHHO
Pa3BUTHIX CTPaH C BEICOKOW IUIOTHOCTBIO HACEJICHHUS 3arps3HEHBI XUMHIECKIMU
0TXOJlaM IPOM3BOJICTBA M CEIBCKOTO X03sicTBa. OJHAKO B HACTOSIIEE BpeMs
SCHO, YTO HET MecTa Ha 3emiie, Ije Obl 4elOoBEeK He IOJABEpPralicsl NEeHCTBHIO
MHOTHX XHMMHYECKHX BEIIECTB M HCKYCCTBEHHO CO3JaHHBIX HCTOYHHUKOB
paguanmu. Ilogcunrano, uro 10% HaceneHus IUTaHETHI HCHBITHIBAIOT Ha cebe
CHIIbHOE JeHCTBHE TOKCHYHBIX M MyTareHHBIX COSIMHEHHUI.

CBUHeI OTHOCHUTCSI K HanOoJsiee M3BECTHBIM SIaM, a Takke oOnamaer
MyTareHHbIM 3¢ dexTom. Kak ObUI0 IPOBEpeHO Ha MBINIAX U KPBICAX, CBUHEI] U
KaJMH{ 3HAYUTEIBHO COKPAINAIOT MPOJOJDKUTENFHOCTh MX JKM3HHM, TaK Kak
BIIMSIIOT Ha CEPIIEYHOCOCYIHCTYIO cHCTeMy. Takke ObLIO yCTaHOBJIEHO, YTO y
JeTel, B MOJIOYHBIX 3y0ax KOTOPBIX COJEPIKAJIOCh OOJBIIOE KOJIMYECTBO
CBHHIIA, Ha0JIO/fa/lach YMCTBEHHAs] OTCTaJIOCTh. boJbIoe pacnpocTpaHeHue B
neqeOHON MPaKTUKE MOMYYHIH aHTHONOTHKH. OHAKO TaKue aHTHUOMOTHUKU Kak
a3zacepuH, OHOMHUIIMH, CTPENTOMHIHNH OONAalOT CHJIBHBIMH MYyTareHHBIMH
cBoicTBamMu. Ho maxxe aHTHOMOTHKH CO cIaOBIMH MyTareHHBIMH CBOHCTBaMHU
MOT'YT IPHHECTH 3HAUUTEJILHBIA Bpe/ IPH UTUTEIILHOM yIOTPeOIeHNH, KaK IpH
9TOM BO3HHUKAET CyMMapHbIH MyTareHHsbIi s dekt .[2, 41]

OueHrBasi B LIEJIOM B3aUMOJICHCTBHE MPHUPOABI M OOIIECTBA MOXKHO
C/ienaTh TaKhe BHIBOJBL:

1) JIroGast neaTenbHOCTh B 9KOJIOTHYECKOM OTHOIICHUH MTOTEHIIMATEHO
oracHa

2) B mpormecce mpupoaoNOIb30BaHUS HEOOXOJMMO IPOTHO3UPOBATH
BO3MOXXHBIE SKOJOTHUYECKHE ITOCIEACTBHS TNPHMEHEHUS HOBBIX TEXHOJOTHH,
XUMHYECKHUX BEIIECTB, 00BEKTOB

3)  DKOJIOTMYECKMH  KpHU3HC  HE  SBISIETCS  HEU30eXKHBIM;
OTPUUATEJIbHBIE TMOCIEACTBUA MOTYT 6bITl> NPEAYNPEKACHBI SKOJIOIMYECKU
IPaMOTHBIM MTPUPOIONOJIL30BAHUEM

4) OxpaHa okpyxarouiel cpeabl (IPUPOAbI) COCTOMT B TOM, YTOOBI
MPaBHIIEHO TTOJIH30BATECS €€ PECypCcaMt M CBECTH K MHHUMYMY HEOOXOIMMOCTD
COIMANBHBIX MPUPOJOOXPAHHBIX MEPONPHATHH, KOMIIEHCHUDPYS BO3MOXKHBIE
HEOJIarONpHATHBIE TIOCIEACTBUS COOTBETCTBYIOIIMMHU BOCCTAHOBHTEIBHBIMHU
paboramu.[3, 94]
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PexoMeHmanuy K pemeHno SKOIOTHIECKUX Tpo0IeM:

1)YenoBeyecTBO ODKHO HAy4YUThCS "KUTh MO  CpencTBam',
UCIOJIb30BaTh IPHPOJAHBIC DECypChl, HE MOApbIBas HX, (HHAHCUPOBATh
HpPOrpaMMbl,  HAIpaBICHHbIE HAa  IPEOTBpPALICHHE  KaTacTpOGHUUECKUX
MOCIEACTBUI COOCTBEHHOH AeaTenbHOCTH. K TakuM BakHEHIINM mporpamMMam
ClleyeT OTHECTH CHAEp)KMBaHWE pOCTAa HAceJIeHMs; pa3BUTHE HOBBIX
MNPOMBIIUICHHBIX TEXHOJOTHH, IO3BOJLIIOINX HM30€XKaTh 3arpsi3HEHMS, MOUCK
HOBBIX, "4HCTHIX" HWCTOYHHUKOB DJHEPIHH;, YBEIMYCHHE IIPOM3BOJICTBA
MPOJOBOJIECTBUS 6€3 pocTa OCEBHBIX ILTONIACH.

2)Crparerusi pa3BUTUS NPOMBIIUIEHHOCTH, SHEPreTHKU M Oopbda C
3arpsI3HEHUSIMU.

IIpenoTBpaTuTh 3arps3HEHHE Jierde, 4YeM JHKBUAUPOBAaTH €ro
MOCIEICTBHS.

3) PanmonanbHOe ynpaBieHHEe IMPUPOJHBEIMH pecypcaMu TpeOyeT He
TOJBKO OOIIMPHBIX W TIIyOMHHBIX 3HAHHH 3aKOHOMEPHOCTEHl W MEeXaHW3MOB
(YHKIMOHMPOBAHUS OKOJOTMYECKUX CHCTEM, HO U IeJICHANpPaBICHHOTO
(hopMHpOBaHUST HPABCTBEHHOTO (yHIaMeHTa OOIIecTBa, CO3HAHHS JIIOABMH
CBOETO €JWHCTBA C IPUPOJOH, HEOOXOAUMOCTH MEPECTPOHKH CHUCTEMBI
00IIeCTBEHHOTO MPOU3BOJICTBA M TOTPEOJICHHUSI.

4)PanrioHanpHOE UCTIONB30BaHNE MUHEPATIBHBIX PECYPCOB.

MOJHOE ¥ KOMIUIEKCHOE U3BIICUCHHE W3 MECTOPOXKACHHS BCEX
MOJIE3HBIX KOMIIOHEHTOB;

9KOHOMHOE U 0€30TXOIHOE HCIIOIb30BaHNE ChIPbS B IIPOU3BOICTBE;

riay0okas OYMCTKA M TEXHOJOTHYECKOE HCIOJIb30BAHHE OTXOJO0B
HPOU3BO/ICTBA;

MIPUMEHEHHE YHepProcOeperaromnx TeXHOIOTHHA.
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ATOMHAA SHEPTETUKA — CNMMACEHUE UITU KATACTPO®DA
A.T. KoBbipeBa
Hay4dHbin pykoBoguTenb goueHT T.A. ApxaHrenbckas
HauyuoHanwbHbIl uccnedoeamenbsckuli ToMckul nonumexHuU4YecKkul
yHusepcumem, 2. Tomck, Poccusi

«EcTh &1Be BeCKMX NPHYHMHBI, 110 KOTOPEIM HENb3s 3a0bIBaTh 3Ty
Tparenuio. Bo-mepBeix, ecnu MbI 3a0yzeM o YUepHOoOBUIE, BO3PACTET PHUCK
HOMOOHBIX TEXHOJIOTMYECKMX M SKOJOIMYECKHX KaracTpod B OynymieMm. Bo-
BTOpBIX, Ooyiee ceMM MH/UIHOHOB TaKMX XK€, KaK MBI, JIIOAeH He Moryr
MO3BONIUTH cebOe 3a0bITh. OHM M MOHBIHE CTPAlaloT, CTPAJalOT KaKIbIi ACHb, B
pesynbrate coObITHs, mpousomenmero B 1986 r. HecomHeHHO, Haciemne
YepHOOBLIS OCTAaHETCSI ¢ HAMHM W C HAllMMH NOTOMKAaMH Ha MHOTO HMOKOJEHHH
Brepen». Tak or3siBasicst 0 YepHOOBUTbCKOW Tpareauu [ eHepanbHBIH cekpeTapb
OOH Kodu Annan B amnperne 2000 rona.

Koneuno, mepBble cmopel 00 AaTOMHOW SHEPreTHKE HAYaINCh
HACTOJIBKO )K€ JAaBHO, HACKOIBKO M €€ IPOMBIIUICHHOE HCIONb30BaHHE. B
HacTosIIIee BpeMsi NOTPEOHOCTh B SHEPreTHKE MOCTOSIHHO pacTeT. ['mobansHoe
yBEINYEHHE CImpoca Ha JHEPrOHOCHTENH OOyCIOBIEHO HE TOJIBKO
HEOOXOJUMOCTBIO TPEIOCTABICHUS JOCTYIa K SHEPTHH Ui HaceleHUs, elle
JMIIEHHOTO JTOH BO3MOXHOCTH. Tak e HeoOXOIMMO YIOBJIETBOPUTH
noTpeOHOCTh B 00OECHEeYeHNH JOCTyIIa K YUCTOM BOJE, BBI3BAHHYIO POCTOM
YHCICHHOCTH HaceleHWs. ATOMHas »JHEpreTHKa CIIocOOHa pemars Bce
MEpEYnCICHHbIE 3aJadi: OHa He co3gaeT Oonbpmoro oObeMa BBIOPOCOB
YIJIEKHCIIOTO Ta3a B arMocdepy MU TIO3BOJSIET CTPaHaM YKPENHTh CBOIO
SHEPreTHYECKyI0 He3aBHCHMOCTb.

IMo ompeneneHuio, aToMHas 3HEpPreTnka — 3TO OOJACTh TEXHHKH,
OCHOBAaHHAs Ha WCIIOJNb30BAaHUM JENCHUS aTOMHBIX sjiep Ul BBIPAaOOTKH
TEIJIOTHI ¥ IPOW3BOACTBA JJIEKTPO’HEprHu. Pas3BuTme »9TOM  0b6NacTn
MPOMBIIUIEHHOCTH Ha4ajaoch mocie Bropoil MHpOBOIl BOMHBI B CTpaHax,
obmamaromux saepubiM opykueM. CCCP, CIIA, ®pannus u BenmukoOpuTtanus
aKTHBHO 3aHMMAJIUCh Pa3pabOTKaMH Pa3IMYHBIX THIIOB peakTopoB. Ho no 1969
roga ADC mpowmsinuieHHOTo TUra He Oputo. W Tompko x 1973 roxgy, xorma B
OCHOBHBIX NPOMBIIIIEHHO Pa3BUTHIX CTPaHAX OBUTM MCUEPIIAHBI 3aMachl CHIPBS
it TOC, a moTpeOHOCTh B 3JIEKTPOIHEPTHH BCE BO3pacTaia, HEOOXOIMMOCTh
UCTIONB30BAHNUS ~ AIBTEPHATHUBHBIX ~ HMCTOYHHKOB  JHEPrOPECcCypcoB  cTaia
O4YeBUIHOM. B 3TOM OTHOIIEHUH, aTOMHAast SHEPIUsl ObUIA CAMBIM MOIXOASIINM
BAPMAHTOM JUIsl pa3BUTHs B 00603puMoM Oyyiem [5].

Ecnu paccMarpuBaTh IUIFOCBI U MHUHYCBI aTOMHOM OHCPIC€TUKHU, TO
HECOMHCHHBIM €€ NPEUMYLIECTBOM ABJIICTCSI 3KOHOMHUS CBIPbA. Ecnu JIIsA
TEIUIOBOH 3JIEKTPOCTAHINH, MOIMHOCTRIO 1 MiH. KBart, TpeOyetcs okono 3-5
MJTH. TOHH YTJIsI, TO JUISL aTOMHOM - HeoOxoammo Bcero jumb 30 TOHH ypaHa. B
XOl€ TPOM3BOJACTBA OTCYICTBYIOT IIPOIECCHI CXKHIAHHSA, a, 3HAUUT,
HCKIIOYAIOTCS  BEIOPOCHI B atMocdepy. Jnst  cpaBHEHHs, TEIUIOBBIE
JNEKTPOCTAHIMKM Npou3BogiIT A0 20% BceX TyOWTENbHBIX BBIOPOCOB B
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atMocdepy. ['opozna, pacrosioxeHHbIe, BOJM3H aTOMHBIX CTaHIMH CUUTAIOTCS
OJHUMHU M3 CaMbIX SKOJOTHUECKH YHUCTHIX BO BCeM Mupe. B Hux mpousBoautcs
MOCTOSIHHBIM KOHTPOJIb PAJMOAKTHBHOTO COCTOSIHUSI 3€MJIM, BOJBI M BO3MyXa, a
Taroke aHamu3 (Iopsl U GayHbl — TaKOH MOCTOSHHBI MOHUTOPHHT IO3BOJISIET
peanpHO BIMATH Ha SKOJNOTHIO pernoHa. CTOMT 3aMETHTh, UYTO 3a BpeMs
HaOJoIeHnit, B paifoHax pacronoxennss ADC, HU pa3y He PerncTpHpOBAINCH
OTKJIOHEHHSI PaJHOaKTHBHOTO ()OHAa OT HOPMAJIBHOTO, €CIHM pPedb He MU O
Ype3BBIUAWHBIX cUTyarusax. K Tomy jke, aTOMHasi SHepreTHKa HCIONb3yeTcsl He
TOJIBKO JUIsl CHa0)KeHHMS! TIPOMBIIITIEHHOCTH 1 HaceJIeHHs dJIeKTposHeprueil. Tax,
HETb3s HE 3aMETHTh €€ TUIIOCHI Ul MOABOJHOTO (hJIOTa U aTOMHBIX JIEJOKOJIOB.
Hcnonb3oBanne aTOMHBIX JBHTAaTeNeld MO3BOJIIET KM  JIOJITO€  BpeMs
CYILECTBOBATh aBTOHOMHO, TIEPEMEIAThCS Ha JIFOOBIE PACCTOSHHSA, a HOATOAKAM
— MeCsALlaMH HAaXOIMThCA 1OA BoLoH. Ha ceronnsiinuii 1eHb B MUpE BeAyTCs
pa3paboTKH MoJ3eMHBIX U IuaBydnx ADC, a Tak Xe sIIepHBIX ABHTaTeNeil s
KOCMHYECKHX JICTaNbHBIX ammaparoB. lccremoBaHme «Mupa — aTtoMay»
CIOCOOCTBOBAJIO  PA3BUTHIO TAaKOH OTpacid, Kak  sACpHas MeIUIHUHA.
Hccnenyrorcst HOBBIE TEXHOJOTUM W Pa3JIMYHBIE M30TOIBI, HEOOXOJUMBIE IS
JIeYeHMsI OHKOJIOTHYECKUX 3a00JIeBaHMit C TOMOIIBIO JIy4eBoii Tepanuu [3].

OTpHLATENBHBIX CTOPOH HCIONB30BAaHHMS AaTOMHOH JHEPreTHKH
JOCTaTOYHO MHOTO, M OHH BBI3BIBAIOT TPEBOXKHBIE omaceHus. OmHOI U3 HUX,
SBJIAETCS MOTECHIMAIBbHAS OMACHOCTh PAJHOAKTUBHOTO 3apaK€HUS B PE3yIbTaTe
aBapHUu peakTopa.

B HacTosmee Bpems, aTOMHash OJHEpPreTHKa IEpEeKMBAeT dTall
Bo3pokaeHus. Ilocne aBapum Ha YepHoObUIBCKON ADC crpanbl 3amana
CBEpPHYJM CBOM aTOMHBIE IPOTPaMMBI, OJHAKO B A3HAaTCKO-THXOOKEaHCKOM
pernoHe HaOMIOgaeTcs IPSAMO MHPOTHBOIONOXKHAS CHUTYaIWs: TaM aTOMHAs
SHEpreTHKa HEMpPEephIBHO Pa3BHBACTCS, M B IETIOYKE CO3JAHHUS CTOMMOCTH
JIEKTPOIHEPTHH, BEIpaboTaHHOM Ha ADC, MOSBIIOTCS HOBBIE YYaCTHHUKH.

Ilocne aBapum Ha ADC DykycnMa MHOTHE CTpaHBl, HMEIOIINE
COOCTBEHHYI0O aTOMHYIO DHEPIeTHKY, 3aJyMaliCh O CBOEH DHEpreTH4ecKoit
MOJUTHKE, HO, CIIYCTS TOJl, CTAaHOBUTCS OYEBHAHBIM, 4YTO abCOJIIOTHOE
OOJIBIIMHCTBO M3 HUX HPHUJIEPKHBAIOTCS TPEXKHEro Kypca pa3BHTHS aTOMHOM
sHepretuku: benerus, IlBeums, Wcnanus, MHWramms — oTkazamuch OT
cTpoutenscTBa HOBBIX ADC; ['epMmaHHs M3-3a CHIBHBIX MOPO30B BBIHYXJIEHA
Ob1a Ha BpeMs 3allyCTHTh HECKOJIBKO, OCTaHOBIEHHBIX pPAaHEe, ATOMHBIX
PEaKTOpOB JUIS NMPEAOTBPAIICHUS] MEPErpy3KH CeTel, HO MPEAIoNaraeTcs, 4To
OHAa TPOJOIDKUT MONUTHKY OTKaza oT ADC; Ppanmnms, obmamaromas 78%-it
aTOMHOM jJoie B BBIPAOOTKE O3JIEKTPOIHEPTHH, OCOOEHHO IIOJaraeTcsi Ha
anepHyto sHepretuky; CIIIA HamepeHbl BO30OHOBUTH CTPOMTENIBCTBO HOBBIX
ADC mnocine 30 — nerHero mepepbiBa. bynyiiee aromHol 3HepreTuku SAnoHun
ocraeTcsi Mo BompocoM. Iloka MPUHATO pelleHHe O BPEMEHHOM BBIBOJE M3
skcrutyaraiun Beex ADC [4].

BonmpmmHCTBO CcTpaH, B TOM umcie u Poccus, mpuaepKuBaroTCS
TBEP/BIX IIJIAHOB PAa3BUTHS aTOMHOI 3HepreTHku. CITycTs 4eTBepTh BeKa MOCIe
cTpamHoi aBapun Ha YepHoObUIECKOH ADC, Poccus BepuT B MacmraGHBIE
TUTaHBI CTPOUTEIHCTBA HOBBIX PEaKTOPOB [2].
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Hacrosimast OuTBa MeXIy 5KOJOTaMH WM CTOPOHHHMKAMH aTOMHOIT
SHEpPreTHKH pa3BopaunBaercsi B Cubupu. KamHeM mpeTKHOBEHHS CTailH,
CYLIECTBYIOIIME TIOKa JIMIIb Ha OyMmare, IIaHbl CTpOUTeNbCTBa HOBOI ADC moxg
TomckoM. OfHH yTBEpPXKIAIOT, YTO y HAC MOTYT TMOBTOPHUTHCS UepHOOBUIL U
Oykycuma, BMeCTe B3ATHIE, ApyrHe TOBOPAT O IOJHON OE30MacHOCTH U
YHUKQJIbHOCTH HOBOTO IIPOEKTa, KOTOPHIH JKU3HEHHO HEOOXOIUM BCEMY
pETHOHY.

U cpemn crnenmanucToB B cdepe aTOMHOM SHEPreTHKH ITOKAa HET
enuHCTBA. "MUp BCce BpeMs XOIUT IO HHUTOYKE, W SI HE JyMaro, 4TO MOXKHO
clenath aTOMHBIE CTAaHIMM MeHee O€30NacHBIMM, YeM IPYTHe CIIOCOOBI
MPOU3BOJICTBA 3JIEKTPOIHEPTUH. ATOMHBIE CTAHLIUM — 3TO CaMBIi ONMACHBII
CHOCcO0 MPOM3BOJCTBA 3JEKTPOIHEPTHH, KOTOPBIH MPHUIyMajo HYelIoBeYecTBO",
— yBepeH akageMuk Aunekceid S16moxoB. "Ilo Ge30macHOCTH HOBBIH PEaKTOP
HUYYTb He Jryqnte oo TOC. A B sKkosioruu ceiyac u 6e3 31oif TeMsl mpodiem
XBaTaeT — TO JKe 3arpssHeHue baiikana", — 3asBUa Npe3UJCHT TOIUIMBHON
komnanuu "TBOJI" FOpuit Onenun [1].

Ceifuac OCHOBHOH TeMOi Ui 0OCYKIEHHSI, OTHOCUTEIBHO Pa3BUTHUS
ATOMHOM SHEpPreTHKH, SBJISIETCS TOIyCTUMOCTh CTpouTesbcTBa HOBEIX ADC. Ho
B JalbHEWIIEeM, B TeEpEUeHb OOCYKAAaeMBIX BOIPOCOB OO0S3aTENBFHO OYIyT
BKJIIOYEHBI TaKHE TEMBI, KaK yTHIM3aIMs SAEPHBIX OTXOHOB U BBIBOX
MOII[HOCTEH aTOMHOM SHEPreTHKHU U3 KCIuTyaTauu| 6].

B 3akmoueHHM MOXHO CKa3aTh, 4TO IUISI aTOMHOW OJHEPreTHKH
KOJIMYECTBO TOJIOKUTENIBHBIX M OTPUIATEIBHBIX (DaKTOPOB MPHOIM3HTEIBHO
paBHO. B ycioBHsSX HapacTalomero Kpu3uMca YIJIEBOJZOPOIHOTO  CHIPHS,
UCIIOBb30BAaHNE SIIEPHBIX TEXHOJIOTHH MOXKET CTaTh KIIOYOM K CIACEHHIO OT
SHEPreTHYEeCKOr0 TOJOAaHMs. 3armackl PaAnOAKTUBHBIX 3JIEMEHTOB COCTABISIOT
MOPSAIKAa HECKOJIbKMX MIIH. TOHH M, NPH HEHENIHEM YPOBHE NOTpeOIeHHs,
SBJIAIOTCS MPAKTHIECKH HencuepraeMbMi. C Ipyroil CTOpPOHBI, HE CMOTpPS HA
BCE TEXHHYECKHE CIIOCOOBI N30eKaTh aBapui Ha PeaKToOpax, Hellb3s! NCKIIOYHTD
BIMSIHAE TPUPOIHOTO WM dYesoBedeckoro ¢axropa. B3pbiB peakropa Ha
UYepnoObubekoit ADC, aBapus Ha ®Pykycume-1 u apyrue, Bce 3TO MOXKET
HEOHOKPAaTHO TIIOBTOPHUTBCS M CTaTh NPUYMHONW THOEIH M 3apakeHUs
paguanuel ThICSY JIIOJEH, CIOCOOCTBOBAaTh BBIMUPAHHMIO BHJOB DPACTCHUH W
KUBOTHBIX. K TOMy ke, pagHOaKkTHBHBIE OTXOZbBI, YTOOBI HX MaryOHOe
BO3JIEHCTBHME OTHOCHTENBHO OCIA0I0, JMODKHBI OBITh H30JIMPOBAHBI OT
Ouocdepsl Ha TEpHOA BPEMEHH, HE IIOJNAIONIMHCS  YeOBEUYECKOMY
BooOpakeHnto. [lo3ToMy, HE CMOTpS HA BCE MONOKUTENBHBIE M OTPUIATEIbHEIC
CTOPOHBI SJIEPHBIX TEXHOJIOTHH, HEIb3sI OJJHO3HAYHO CKa3aTh, YTO MPUHECET HaM
«MHPHBII aTOMY - ClTaCeHHE WU MOrHOenb
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BITMAHUE UMBUNTN3ALUUN HA SKOJTOIMIO NNAHETDI
A.l. NaweHko
HayuHbin pykoBoguTens goueHT T.A ApxaHrenbckas
HayuoHanbHbIl uccnedoeamensckuli ToMckull nonumexHu4eckull
yHusepcumem, 2. Tomck, Poccusi

Bo3HuKHOBEeHHE XHM3HM Ha 3eMile M IIOCTENIeHHOe (OPMHPOBAHHUE
Oomocepsl — sBICHHE YHHKAaJbHOE B W3BECTHOH HaM dYacTH BceleHHOH.
OBOMIONNS KUBOH MPUPOJBI MIPUBENTA K MOSBICHHIO MBICISIIErO CyIIecTBa —
YeloBeKa, KOTOPBI BCTYIMMJI HA ITyTh CaMOINO3HAHMS M TIPeoOpa3OBaHUS
MPUPOTHOM CUCTEMBI.

YenoBek — dacTh MNPUPOOBI M KaK J>KMBOE CYIIECTBO CBOEH
JJIEMEHTApHOIN JKU3HEACSATENFHOCTBIO OKa3blBAaeT OLIYTHMOE BIMSHUE Ha
HNPUPOJIHYIO cpey. BMenaTenscTBO B MPUPOJHBIN LUK HAYAIOCh YEJIOBEKOM B
TOT MOMEHT, KOTJ]a OH BIepBble OPOCHI B 3eMJIt0 3epHO. Tak Hayaiach smoxa
3aBOEBAHMS YEIOBEKOM CBOEH ILTAHETHI.

Te, xto mpoxwn 40-50 ner u Oonee, TOIHKHBI 3HATH HE TIOHACIHEIIIKE,
KaK CHJIBHO M3MEHMIICS MHD 3a 3TO BpeMs. B ux nerckue rofs! peku OyKBaIbHO
KHUIIEN! peIOOH, B J1ecax Obliia MOJIHO TPHOOB, SATOJ, Caabl IPHHOCHUIH OOMIbHEIC
Iepble yporxkan 0e3 UCHOIb30BaHUsI XUMUYECKHX CpeAcTB. Bee ObLIo BKyCHOE.
Harypansnoe. W Bapyr, 3a kakux - 1o 30-40 5er, Bce Tak BHE3alHO
IepEeMEHUIIOCh.

Ho He Hago naymarb, 4YTO BO3ACHCTBUE YeENOBEKa Ha MNPUPOLY
OXBaThIBaE€T HEOONBINIONW BpPEMEHHOW Mepuon. B mamexoll IpeBHOCTH JIOIH
Taroke MOTPEONTENLCKN OTHOCHIINCH K OKPY’KaIOIIEMy MUDY.

C BO3HMKHOBEHHEM CEIILCKOTO X03sicTBa (OKOJIO § THIC. JIET 0 H.3.),
KOT/la OCHOBOM MaTepuaibHOTO TIPOM3BOACTBA OBIIM  3eMilefienne U
CKOTOBOJICTBO, BO3ICHCTBHE YeTIOBEKa HAa MPUPOIY YBEIMYUIOCH BO MHOTO pas.
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PacnipoctpaneHre celbCKOXO3IHCTBEHHBIX KYIBbTYp OKa3aJlo KaTacTpoprieckoe
BO3JEHCTBHE Ha OOJBIIOE YHCIO HAa3eMHBIX JKOCHCTEM H BBI3BAJO IEPBOE
CEepbe3HOE aHTPOINOTCHHOE MOTpsiceHHe OHOochephl: YCKOPUIOCh H3MEHEHUE
cocTaBa JKMBOTHOTO MHpA, CONPOBOXKAABILEECS BBIMHPAHHEM KPYIHBIX
npencraBuTeniell (payHsl, a TAKKE M3MEHUIICS MEPBOHAYANBHBIA PACTUTEIbHBIH
MOKPOB Ha OOIIMPHBIX IIOMIA/ISX.

Hanpumep, B Kutae B Hacrosimee BpeMs TOIbKO 5 % IuIomanu
HOKPBITO JIeCaMH, TOTa, KaK B Hayalle HEOJIUTa Jieca 3aHuManu He MeHee 90 %
ero Tepputopuu. HeymepeHHsli BbIac CKoTa B 3I0XY APEBHEH IUBUIM3ALUK
HpHUBEN K paspyIeHUI0 PAaCTUTEIBHOTO MTOKPOBA, YTO 0OYCIOBMIIO MOBBIIIEHUE
TeMIepaTypbl ¥ MOHWKEHHE OTHOCHTEIBHOU BIAXXHOCTH HI)KHHX MPU3EMHBIX
cnoeB Bo3ayxa. Jpyroi npuMep OTHOCUTCS K U3MEHEHUSM NPUPOAHBIX YCIOBUN
B OacceifHe CpelM3eMHOro Mopsi B aHTHUUYHYIO 3M0XYy, B Haudale KOTOpOH Ha
TeppuTopuu I'peruu u psia APYrux cperu3eMHOMOPCKUX CTPaH CYILECTBOBAIU
OOIIMpHEIE Jieca, KOTOPBIE 3aTeM OBUIM YaCTHYHO BBIPYOJICHBI HIIM YHHYTOXKEHBI
B pe3yJbTaTe HEYMEPEHHOI'O BbINaca CKOTa. DTU IMPOLECCHl YCHIMIN IPO3UI0
MOYBBI, IPUBEJIM K IOJHOMY YHHYTOXKCHUIO ITOUYBEHHOTO IIOKpPOBA Ha TOPHBIX
CKJIOHAX, YBEIMYWIN 3aCyIUIMBOCTh KIMMaTa M 3HAYUTENBHO YXY/IIHIH
YCIOBHSL CEIbCKOXO3SICTBEHHOTO Mpom3BoAcTBa. Mcromenne mo4yB Ha
TEpPUTOPHH LEHTPAIBHO-aMEPUKAHCKOTO TOCyJapcTBa Malsi Kak CIEICTBHE
MOJCEYHO-OTHEBOTO 3€MIICENHS SBUJIOCh OJHOM M3 MNPUYHH THOENH 3TOH
BBICOKOPa3BUTON LuBWIM3auud. B Manoit Asum, Meconoramuu, CeepHoit
AMepuKke 01U yXyALIUIN IpUpoLy 3a ThICSUENeTHs 10 Hayaja Hael apsl. B
T€X pEeruoHax Mupa, KOTOpble  OKa3ajuch MCIOPYCHBI  HEyMEJbIM
X03siCTBOBaHHMEM YeJIOBEKa, Ouar IIUBUIN3ALIH IIOCTEIICHHO 3aTyxan [2].

IIpuBenennble TpHMEpHI, pPAJ  KOTOPHIX MOXKHO IIPOJOJDKATH,
OTHOCATCS K CIydasM HeOoOpaTMMOro YXyIIICHHS YelIOBEKOM YyCIOBHil
okpyxarmei cpempl. OTcioma SICHO, UYTO TIPOLBETAHHE YEIOBEUECKOM
[UBIIIM3AIIA BCETAAa IPOHCXOMMIO 33 CYET YHHUYTOXKEHHS HPHUPOITHBIX
6orarcte. Pumisne, xak u mogun XVIII-XIX BekoB cuuTany, 4To pecypchbl
OKpY)KAaIOLIIET0 MHpa HeHcuepnaemble. Yxke HX OJKalIiuM IOTOMKaM
HPUIUIOCH YOSIUTHCS, YTO BEMKHE 3aBOEBATEIH TTTyOOKO OLIMOAINCE.

[uBunu3anus yckopseT MpoLieCC BBIMMpAHUS XHU3HU Ha IulaHeTe!
TloaTBepkmaeT 3TOT BBIBOX TOT (hAaKT, YTO U3-3a BO3ACHCTBUS IMBIIIM3AIMH
KaTaCTpO(HUIECKH COKpPATIMIIOCh KOIMYECTBO MpEICTaBHTENEeH BCEX BHIOB
JUKAX PacTeHHil M >KMBOTHBIX. 3a 10 THICAY JE€T aKTHBHOTO YHHYTOXKEHHS
JIOJBMHU TUKOTO PAaCTHTENBHO-)KUBOTHOTO MHpa Hcde3no okoiao 300 Teicsd
BHUJIOB JKMBOTHBIX U OKOJIO CTa THICSY BHAOB pacTeHuid. [Ipu sToM HeoOxomumo
NOAYEPKHYTh, YTO €CTECTBEHHOC BBIMHUPAHHE BHUJA - IPOLECC JIHMTeHbeIﬁ u,
KaK IpaBUJIO, OXBAaTBIBAET COTHH ThICAY JICT. Hanpnmep, BBIMUpPAaHUE COTCH
BUJIOB JAWHO3aBPOB IPOUCXOAMIO Ha MNpoTspkeHMH 70 MUIUIMOHOB JIeT, a
MaMOHTOB - 300 Thicsiu jet. Ho ecnu 3a ThicsiueneTre morubarT COTHU ThICSY
BHUJIOB PACTEHHUH U )KUBOTHBIX, TO B 9TOM BHHOBAaTO TOJIBKO YEIOBEYECTBO, a HE
€CTECTBEHHbIH MEXaHU3M BBIMUPaHHUS J)KH3HH Ha 3emie [4].

HoBeiMu (akTopamMu 000CTpEHUSI SKOJOTUUECKOH CHTYaIlMH CTalH
pa3BHTHE KAHTAINCTHIECKOTO CIOC00a MPOM3BOACTBA M MHIYCTPHUAIH3AIHS.
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Hauancs nponece yp6aHusarmu, KOTOpbIH 0COOCHHO MHTEHCHBHO HJIET B HaIlle
Bpemst. Hacrosiiue caBuru B OMOC(EpHBIX MpolleccaX HAdalkch B XX BEKe B
pe3yiapTaTe OuYepelHOW MPOMBINUIEHHONW peBOMIOLMU. bypHOe pas3BuTHe
SHEPreTHKH, MAIIMHOCTPOCHHUS, XHUMHUH, TPAaHCIOPTa MPHBENO K TOMY, YTO
YyeJoBeUecKas IesITelIbHOCTh CTajla CPaBHMMA I10 MAcIiTabaM ¢ eCTECTBEHHBIMU
JHEPreTHYeCKMMH W MaTepHAIbHBIMH MPOIECCAMH, IPOHCXOIIIINMH B
ouocdepe.

W ecnmu wu3MeHeHHS B TIIpUpPOJE, BbHI3BIBACMBIE XO3SHCTBEHHOI
JeATeNBHOCTHIO JIIOJIeH, MpeXkie HOCWIN B OCHOBHOM JIOKAJIbHBIN XapakTep, TO
NPOMBIIUICHHAsT PEBOJIONMS MPHBENa K PE3KOMY YCKOPEHHIO TEMIIOB pocTa
HHIYCTPUAIBHOTO TPOM3BOJCTBA, BOBICYCHHIO B XO3SHCTBEHHBI 000POT
HOBBIX HUCTOYHUKOB CBHIPbsl U SHEPTHH, 3HAYUTESIBHOMY YCHUIICHUIO BO3JCHCTBHS
obmectBa Ha  OpHPOAY. IIPOMBINUICHHOE MPOW3BOICTBO  YBEIUYUIIO
BO3MOXHOCTH IIPeoOpa3oBaHMs OKPYKarollel cpelpl B HHTEpecax 4ejloBeKa, HO
B TO >X€ BpeMsI IIPHUBEJIO0 K HApYIICHHUIO AKOJIOTHYecKoro OanaHca. [losBuimmch
NPUHIUIINATEHO HOBBIE CHOCOOBI TIONy4EHHsl CHIpbS M JHEPTUH, CPEACTB
NPOU3BOJICTBA, BBIIYCK HOBOH MPOAYKIMH C CaMBIMH Pa3HOOOpPa3HBIMHU
TEXHUKO-3KOHOMUYECKUMH U (HH3UKO-XUMUIECKHMHU CBOHCTBAMHU.

IMogpeM HAYKH U TEXHUKH B psifie CIy4aeB MPUBENT K HEOIPaBIaHHOM
PacTOYUTENHFHOCTH MPU IKCIUTyaTallud MPUPOTHBIX PECYPCOB U KaK CIIEACTBUE
— K COKpAaIlleHHI0 MaxOTHBIX 3eMellb, YXYIIICHHI0 HX Ka4eCTBEHHBIX
XapaKTepPHUCTHK, UCTOIICHHIO HeKoraa OoraTelInmx 3anexeil yris, Hedry, rasa,
YHUUYTOXKEHHIO JIECOB, MCTPEOJICHHI0O MHOTHX BHJIOB JKHBOTHBIX M PAacTCHUH,
OITyCTHIHUBAHHIO, pAcTylleMy NeQUIUTY IPECHOH BOABI, WHTECHCUBHOMY
3arpsi3HEHHI0 aTMOC(epHI.

Co3aHHbIle  TPOMBIIUICHHOCTHIO HMCKYCCTBEHHBIE MaTepHANlbl |
OTXO[bI, TOJIy4€HHBIE I[PH WX IMPOU3BOACTBE, HUMEIOT (HH3UKO-XUMUIECKYIO
CTPYKTYPY, IY)KAYI0O MHKPOOpPTaHH3MaM, paHee 3aHMMAaBIIMXCS MepepadoTKOiM
€CTECTBEHHBIX OTXOJOB. boiiee TOro, 4acTo OHH SIJAOBHUTBHI [UISL JKHBBIX
oprann3moB. CrietoBaTeNbHO, Y IPUPOBI HET BOZMOXKHOCTH HX IepepadoTars,
a Ul yTWIM3AlMU JOCTYIHBIX JUIsI HepepaboTKH, HEZOCTATOYHO BpPEMEHHU.
ITockonpKy Takue OTXOJbI HE MOTYT OBITh BKJIIOYEHBI B OHOJOTHYECKHUI
KpPYrOBOPOT, TO OHH pAacIpOCTPaHSIOTCS II0 BCeH IUIaHeTe, HaHOCS e
HETONPaBUMBbIH BPE/ M HAPYIasi 3KOJIOTHIECKOe PABHOBECHE.

Ha pganHblii MOMEHT MbI HAOMIO#AaeM CIEAYIOI[HE IPOIECCHI:
MOCTOSIHHO YBEJTMYHMBAIOIIMECS IUIOMIAAN AETPAAUPYEMBIX 3eMelb (€KEeroHO
TOJIBKO BCIIEIICTBUE DPO3UU M3 CEIbCKOXO3SAHCTBEHHOTO 000poTa BhIMAgaeT 7
MITH. Ta 3eMeJlb, a u3-3a 3ab0IaunBanus eme 1,5 MITH. Ta); COKpalleHue JIECHBIX
pecypcoB mupa (3a mociennue 200 yer B 2 pasa); TOTaIbHOE 3arps3HEHHE
aTMocdepbl; JeDUIUT YHCTOTO BO3AYyXa; COKpPAIICHHE 3amacoB MOJIE3HBIX
MICKOTIaeMBIX; pa3pyIIeHHe 030HOBOTO CIIOS U JIp.

[To ouenp mpubaM3UTENBEHBIM pacueTaM 3a 1000 jer cymecTBOBaHHA
uBrH3anun (ocobeHno 3a mocieanune 300 JeT) OT 3arpsi3HEHHsT OKPYKaromIei
cpensl Grocdepa yMeHbIIIIA CBOKO Macey Ha 2 x 10 kr [1].

KakoB jxe BBIXOJ M3 CO3AaBIICHCs cuTyanun? YOepedb MPHPOAY OT
HACTYIUICHUS UBIIN3AINHT — 3T0 peanbHO? C MpeqoTBpalieHHeM CIIOXKHEE. . .
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Kopur kpm3mca BOCXOZAT K BpeMeHaM Hadana TeX BpeMeH, Korja
MOHSTHUS SKOJOTHH HE CyIIecTBOBano. VIMEHHO Torja 4eIoBEYEeCTBO CHENANO
NEPBbII M pELIAIOIMI Iar, MOBEPHYB CBOE pa3BUTHE — MEPENUIO OT
HaTypanbHOTO MPOU3BOACTBA K MPOMBIIIIEHHOMY M MaccoBoMy. Torjaa Hamm
TpeIKH BBIOPAIK CBOH MyTh.

Bel korma-HUOYZb 3amyMBIBAINCH, KAaKoOi IMPOXYKT B HaMOOJBIIEM
KOJIMYECTBE MPOW3BOJMT Hama ruBmim3anusa? OTBET JIEKUT Ha MOBEPXHOCTH.
OTOT «@POAYKT» - Mycop. VIMeHHO Mycop BO BceX €ro BHIaX — OT
MOJNMATHICHOBBIX IIAKETOB 1O BPEAHBIX Ta30BBIX BBIICICHUA M BBI3BIBACT
KPH3HUC 9KOJIOTHH. MOXKHO JT1 He npou3BoauTh Mycop? Bpsix iu [5].

PazButue obmecTBa He MOXKET MPOUCXOAUTH O€3 YHHUTOKEHUS JTUKOH
npupospl. Ecau denoBedecTBO 3aHUMAaeT BCE HOBBIE M HOBBIE NPOCTPAHCTBA
KOHTUHEHTOB, TO 3TO HEU30eKHO OyIeT CONMpOBOXKAATHCA THOETbI0 THKOH
NPUPOJBI Ha 3THX, HAaBEYHO OTHATBHIX Yy NPHPOABI, Teppuropusix. [Ipobiema
COCTOHMT B TOYHOM pacdyeTe MHHHUMAIBHOTO YPOHA IIPHPOJE IIPH OYEpPEIHOM
II1are 4eJ0Be4ecTBa BIICPE.

MBI BHIOMM, YTO CYIIECTBYeT OOJBIIOE KOJMYECTBO IIPOOIEM,
YIPOXKAIOIUX BceMy >HBOMy Ha 3emie. Hamumo rimoGanbHBIA KpH3HC,
MOPOKIEHHBIN UenoBedYecKod IUBMIM3anue. [ 1aBHoe, 0JHaKo, HE B MOJHOTE
CIIHCKA THX MPOOJIEM, a B OCMBICICHIH NPUYNH UX BO3ZHHUKHOBEHHUS, XapaKTepa
M, YTO CaMoO€ BaXHOE, B BBIIBICHUH 3((QEKTHBHBIX IyT€H M CIOCOOOB WX
paspenieHus. DKOJIOTHYecKas MmpoOiieMa IMOCTaBHIIa YeJIOBEYECTBO Iepex BEI-
OopoM JnanmbHEHIIero MmyTH pPa3BUTHA: OBITH JIM €My IIO-TIPEXKHEMY OpH-
SHTHPOBAaHHBIM Ha O€3rpaHUYHBIA POCT MPOM3BOJACTBA M TOT POCT JOJDKEH
OBITH COIJIAaCOBaH C pealbHBIMA BO3MOXKHOCTSMH IIPUPOJHOW Cpemsl U
YeJI0BEYECKOTO OpraHu3Ma.

[TpoMBIIIIIEHHOCTH AOJDKHA PaboTaTh TaK )K€, KaKk M caMa MPHUPoja —
UCTIONB3YS BCE OCTATKH. DTO M HOBBIE CHCTEMBI NPOMBIIIICHHBIX TEXHOJIOTHH,
KOTOpBIE JOJDKHBI OBITh O€30TXOAHBIMH H PECypcocOeperaromumMa. JOTo - U
CeJIbCKOXO03SCTBEHHBIE TEXHOJOTWHU. [IpuyeM He TOJBbKO 00paboTKa IMOYB M
ucrnosnb3oBanue ynobpennit. Ho, kak mokaseiBator Tpyast H. 1. BaBunoBa u
IPYTMX  3aMeyaTesIbHBIX — IpEJCTaBHTENIeH  arpoOHOMHYECKOW Haykd U
pacTeHHEBOACTBA, 3[eCh TIJaBHBI IIyTh Pa3BUTHS - OTO HCIIOJIb30BaHHE
pacTeHHi, NMEIOMUX HauOONBIINH KO3((QHUIMEHT IOJIE3HOTO HCIIOB30BAHUS
comHeyHOM osHepruu. To ecTb SHEPruM 4YHMCTOM, HE 3arpsA3HAOLIEH
OKpyKaromIyio cpeny [4].

VHHOBammM  MOKHBI  OOECHEYWTh W CHIDKCHHE 3aTpaT Ha
MPOU3BOJICTBO, M CHIDKCHHE aHTPOIIOTEHHOI Harpy3Ky Ha IPUPOIY, BCIEACTBHE
KaK OTHOCHTENBHOTO COKpAalleHHs OTXOJOB MPOU3BOACTBA, Tak W Ooiee
3¢ PEeKTHBHOMN yTHIIM3AIL[HU OTX0I0B MOTPeOIICHNSI.

Takum 00pa3oM, CIIOBO - 32 HAYYHO-TEXHMYECKHM MPOIPECCOM H
HOBBIMM TEXHOJIOTUsIMH. He CHy‘{&P’IHO CO3JaHUI0 HAYKOEMKHX IPOU3BOACTB,
Hay4YHBIX HMHKyOaTOpOB, HAyKOTPaJOB, HAHO-TEXHOJOTHSM ceifdac ymemsercs
TaKoe BHIMAaHUE.

Bce Bo3BpamaeTcss Ha Kpyrd CBOs, U HaM CIEAYET, MOJOOHO HalIuM
JaJeknM KPOMaHBOHCKHM IIpelKaM, OXOTHHKaM MIOJISTHHKOBOTO MEpHOJa,

126



CHOBa BOCIPHHUMATh ce0s1 KaK YacThb OKpPYXAIOIIeH Mpupoasl. MBI TODKHEI
OTHOCHTBCS K IIPUPOJIE, KaK K MaTepH, Kak K COOCTBEHHOMY JIOMY.

Ho ectp orpoMHoe TpHHIMIMAIBHOE OTIMYME  YEIOBEKa,
NPUHAIIEKAIETO COBPEMEHHOMY OOIIECTBY, OT HAIIEro JOJNEIHHKOBOTO
HpeKa: y Hac €CTh 3HAHUS, ¥ MBI CIOCOOHBI CTaBUTh cebe IIeNU pa3BUTHSA, Y Hac
€CTb IIOTCHI[UAIbHAS BO3MOKHOCTb CJICIOBATh 3TUM IIEIISIM.

Jlutepatypa

1.Bo3pencteme umBunusaumm Ha Guocdepy nnaHeTbl — [ONEeKTPOHHBIA pecypc]
/http://www.geoglobus.ru/

2.Kopcak M,H., Mowapoe C.A., TllectpsikoB A.[l. OSkonorns : y4ebHoe
nocobve/nog pea. npod. C.B. Benosa. — M.: u3g-so MI'TY um. H.A3. BaymaHa,
2006 — 2 c.

3.MouceeB H.H. Skonorua B coBpemeHHOM mupe //lopTan xypHana «Hayka u
XKn3Hb». — 1998. - Ne 3.- C.2-6.

4.MonocToB B.[l. 9sontouuns umsunusaumn. — M.: nsa-so «Camusgat», 2010 - 6 c.

5.CanoxHukoBa [.I. KoHey «MycopHOW UMBUMM3AUMU»: NyTU peLLueHUst
npobnemsl otxofoB. — M.: «Okccham», 2010 — 2 c.

OLLEEHKA U3MEHEHUA BOOHO-®U3UYECKUX CBOUCTB
AOUCNEPCHBIX TPYHTOB NPU 3ArPA3HEHUE
ON3ENbHbLIM TOMNJIMBOM
CapkucoB I'.A. N'puropbeBa U.10.

Hay4yHbin pykoBoguTens goueHT puropbesa U.1O.
Mockoeckuli 2ocydapcmeeHrHbll yHUgepcumem um.
M.B.JlomoHocoea, Mockea, Poccusi

B mocnemHume romsl  OMHMM M3 Hamboliee  TPHOPUTETHBIX
3arps3HUTENeH OKpyXKarolied cpenpl sBaseTcss HedTh M HEDTEHPOTYKTHI
IToBcemecTHas! pacpOCTPaHEHHOCTh M HETaTHBHOE BO3/CHCTBUE HA TIOUBEHHO-
pacTHUTEIBbHBIH MOKPOB, TOPHBIE MOPOABI aTMOC(EPHBIIT BO3YX, TOBEPXHOCTHBIE
U TOA3EMHBIE BOJBI, JKOJOTHMYECKHE CHUCTEMbl M 37I0pOBbE HACEJCHHS
OTMEYAIOTCS Ha BCEeX CTagusx oJrTamax oOpameHuss ¢ HedTbio W
HeQTENpOIyKTaMH - OT OYpeHUsI IO MPOMBIIUICHHO! TTepepaboTKH, TUKBHIAIINT
00opynoBaHuUs U AOCTaBKU MOTpebuTemto [2].

Mo manmbpM psima aBropoB [1,3-10] ormewaercs, 4To OHHOW W3
TJIABHBIX NPHYUH TOPMOKCHHSI Pa3BUTHs PACTCHHI W MX THOENH B pe3ysbTaTe
HApyIICHUs. TIOCTYIUICHHS BOJbI, THTAaTENbHBIX BELICCTB M KHCIOPOJHOE
rojoflaHie NpH 3arpsi3HeHue HedThio U Hedrenpoxykramu. [locTyrenue u
IMMOBEACHUEC BOIbI B prHTOBOﬁ TOJIIE ONPEACIACTCA BO)IHO-(l)I/ISI/I‘IeCKI/IMI/l
CBOIfCTBaMH, HW3MEHEHHE KOTOPBIX TPH  3arps3HEHHH  HEePThIO |
He(TeNPOJAYKTaMH OKa3blBAalOT HauOojee TIyOWTEIbHBIE IOCICICTBUS C
9KOJIOTHYECKHX TTO3UIIUH.

B kayecTBe NMPUYMH, BHI3BIBAIOIINX HEJOCTATOK KHCIOPOJa
OTMEYAIOT BBITECHEHHE BO3/yXa B IPYHTEe He(ThIO, paspylieHHE CTPYKTYpBI
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TpyHTa B pe3ylbTaTe CKICHBAHHUS CTPYKTYPHBIX OTHENBHOCTEH, NPH 3TOM
3aMETHO YBEIWYMBACTCS €ro BS3KOCTh U IUIOTHOCTH [9]. B BepxHeill wyactu
pas3pe3a BO3MOXHO 00pa3oBaHHE IUIOTHOTO OWTYMHHU3HPOBAaHHOTO CIIOS,
OCOOCHHO NpH 3arpsA3HEHWH HE(THIO C BBHICOKUM COZCp)KaHHeM mnapaduHa,
KOTOPBIH OUeHb MEIJIEHHO pa3pylIaeTcsi Ha BO3AyXe, B Pe3yslbTaTe Yero OH
MOXKET HaJoJIT0 «3amedararb» IOpel TpyHTa. Bce 23T0 co3maer He-
OIaronpHATHEIA BOJHO-BO3IYIIHEBIA peXXUM. [ pyHT cTaHOBHTCS THIPO(OOHEIM,
a MIPH CWIIBHOM 3arps3HCHUH - BOJOHETPOHUIIACMBIM, TEPSIET BOIOIOABEMHYIO
CHOCOOHOCTh, PE3KO CHHXKAETCS €ro BIaroeMKocTh[3].

B cBs3u ¢ 3TMM B maHHOH paboTe ObLIa MOCTaBieHa LENb OLCHKA
BIIMSIHUSL U3MEHEHUs] BOJHO-(M3MYECKHX CBOMCTB IMCIEPCHBIX I'PYHTOB IPH
3arpsi3HEHHE OM3eNbHBIM TOIUIMBOM. I peanusaluy JaHHOW Lenu ObLIN
copMyITHPOBaHEI CIETYIONIHE 3aJauH:

OIICHKa BJIMSIHUE AN3EIIBHOTO TOIUINBA Ha HAIIPABICHHOCTh U3MEHEHUS
BOJJHO-(DM3UYECKHUX CBOIMCTB IHUCIEPCHBIX IPYHTOB;

OLICHKAa BJIMSHHE TPaHYJIOMETPUYECKOTO COCTaBa TPYHTOB Ha
H3MEHEHNE BOIHO-(DM3UIECKHX CBOMCTB JTUCIIEPCHBIX TPYHTOB IIPH 3arpsi3HEHHE
JM3EIbHBIM TOIINBOM;

OLICHUTH BIIMSHUE AN3EIBHOTO TOIUIMBA HA MEXAHU3M YJICpP)KUBAHUS
BOJIBI B TUCIICPCHBIX TPYHTAX.

IMoaroroBka ucc/ieyeMoro rpyHTa K onpe/eeHHIo.

HUccnenyemble TPYHTOBBIE CMECH SIBISIFOTCSI MOJIGIBHBIMHU, TaK Kak
TOTOBHWJIHMCH B JIJAOOPAaTOPHBIX YCIOBHUSIX, ITyTeM CMEIINBaHHs KBapIIEBOTO MecKa
U KaOJIMHOBOW TIIMHBL [IpenBapuTenbHO KBAapLEBBIH MIECOK IPOCEHBAIH Yepes3
CHUTO ¢ OTBepCcTHAMH 1 MM. JIJIs TOJTy4eHHs CYIIeCH B JJaOOPaTOPHBIX YCIOBHSX,
cvemuBamn 90% kBapreBoro necka u 10% KaonMMHOBOM IMTHHEL, 10 Macce. s
cyrmuaka Obmio B3siTo 80% KBaprieBoro mecka u 20% KaONMHOBOH TIIHHBI.
Taxoke ObUTH TONTOTOBIEHBI cMech ¢ 60% TIUHBI- CYTMUHOK TsoKenslid u 100%
TJIMHBI - TJIMHA TIbUIeBartas 1o kinaccudukanuu B.B.OxoTtuna. Takas npouemypa
HPOBOJMIIOCH JUIS IBYX Pa3INYHBIX 110 TEHE3NCY IECKOB.

3arpsi3HEHHBIE HCCIEyeMble I'DYHTOBBIE CMECH TOTOBHIIHCH ITyTEM
CMEIIMBAHUS C AU3ETIbHBIM TOIIMBOM B KOHIIEHTpanuu 5 1/kr, 10 r/kT, 15 T/KT.
Jlayee TpyHTOBBIE CMECH OCTaBIISUIM B TEMHOH KOMHAaTe NpU TeMmeparype He

BBIIIC 170C, 11 UCMap€HUs  JICTKOJIETYYHWX BCIIECTB W HACTYNJICHHUEC

KHCIIOTHOTO PaBHOBECHSL.

MeToabI NPoBeeHHs IKCIePUMEHTOB

OmnpeneneHne  THIPOCKONMYECKOH — BIaXHOCTH, MaKCHMalbHOI
MOJ'IeKyJ'[ﬂpHOﬁ BJIArO€MKOCTH M BBICOTHI U CKOPOCTH KallWJIJIAPHOI'O NMOAHATUA
B HCCICIYEMBIX MOJENBHBIX CMECSX MPOU3BOJMIOCH COIJIACHO METOJHKE
omucaHHOW B y4eOHOM mocobue JlaGopaTopHble pabOTHI MO TPYHTOBEICHHIO
nop pen. B.T.Tpopumona u B.A. Koponesa.

B pe3yabTaTre JKCNEPUMEHTAJBbHBIX HMCCJIEAOBAHUH  ObLIN
MOJIy4eHbI cJIeyIoIHe pPe3yIbTaThl:
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3HAUCHNE THIPOCKONMMYECKON BIIQ)KHOCTH HCCIEIYEMBIX MOJEIBHBIX
cMecell 3arpsi3HeHHBIX JM3eTbHBIM TOIUTMBOM B KOHIeHTpauusx (r/kr): 0, 5, 10,
15;

3HaYEHHE MAKCUMAJILHOH MOJICKYJISIPHO! BIarO€MKOCTH HCCIIEIYEMbIX
MOJICTIbHBIX CMECEH 3arpsi3HEHHBIX AW3EIbHBIM TOIUIMBOM B KOHLEHTPALMAX
(r/xr): 0, 5, 10, 15;

KPHUBBIE BBICOTHI M CKOPOCTH KaIWJUIIPHOTO ITOJNHATHS JUIS IECKa,
CYIeCH, CYIJIMHKA 3arps3HEHHBIX IU3EIbHBIM TOIUIMBOM B KOHIIEHTPAIHSIX
(r/xr) 0, 5, 10, 15;

BoiBoab:

3arpsi3HEHNE TPYHTOB AU3EIbHBIM TOILIMBOM IPAKTHUECKU HE BIIHAET
Ha MojekyasapHele  (Ban-nmep-Baanbca), xumndeckue, 31eKTpOCTaTHIECKHE U
MOBEPXHOCTHO — MOJIEKYJSIDHBIC CHJIBI — Ha MEXaHU3M YAEPKHBAaHUS
IIPOYHOCBA3aHHOM BOJBI U BOJIBI IEPEXOJHOIO TUIIA, O YEM T'OBOPST JaHHBIE 110
ONpPENCNCHNUI0 3HAYCHUS TUTPOCKONUYECKOM BIAXHOCTU M BEIUYUHBL
MaKCUMaJIbHON MOJICKYJIIPHON BJIarOEMKOCTY;

3arpsi3HEHNE TPYHTOB JHU3ENbHBIM TOIUIMBOM CYIIECTBEHHO BIMSET HA
BBICOTY U CKOPOCTh KANMUIIPHOTO MOAHATHS B MCCIEAYEMBIX MOJCIBHBIX
CMeCSIX, TaK C YBEIWYEHHEM KOHLEHTPAIUH 3arpsi3HUTEI CKOPOCTh M BBICOTA
KalWUIAPHOTO MONHSATHS YMEHBIIAeTCs, TaK HapuMep B II€CKE BBHICOTA
KaMUIIPHOT0 MOJHATHUS yMeHbIaeTcs Ha 47% OT UCXOJHOTO He3arps3HEHHOTO
3HA4YCHUS,;

IpaHyJIOMETPUYECKUH COCTaB 3HAUUTENbHO BIUACT Ha CKOPOCTh M
BBICOTY KANWUIAPHOIO IOAHATUS 3arps3HEHHBIX TIPYHTOBBIX cMeceill: c
YBEIMYEHHEM KOJNMYECTBA TJIMHHUCTOM (pakimuu BIHMSHHE 3arps3HEHHS
UCCIIeyeMbIX TPYHTOB JHU3ENHHOTO TOIUIMBA YMEHBIIAETCs, TaK B MECKe, Kak
TOBOPHIJIOCH BBIIIE, BBICOTA KAMIIIAPHOTO MOAHSTUS yMeHbImaercs Ha 47%, B
cynecu Ha 17%, B cyrnuakH Ha 8%

Takum  00pa3oM TONy4YEeHHBIE JaHHBIE CBUACTEIBCTBYIOT O
HEJIMHEHOM BO3JEHCTBHE IU3EJIBHOIO TOIUIMBA Ha HCCIETyeMble MOJEJIbHBIC
cvecd.  CyllecTBeHHbIE  M3MEHEHHMs  BOAHO-(M3MYECKMX  IapaMeTpoB
MPOMCXOAUT MpPHU KalIWUIIPHOM BOJOHACBHIIIEHUWH, BOJa B 3TOM JHama3oHe
XapaKTepH3yeTcs MOABIKHOCTHIO M HECBA3HOCTHIO, 8 TAKXKE JOCTYHMHOCTBIO ISt
pacTeHui, 4TO Ype3BBIYAMHO BaXXHO C DKOJOrO-T€OJOTMUECKUX IO3ULUH.
3Ha4YeHNE TUTPOCKOMUYECKONH BIAXHOCTH W MAaKCHMAIBHOH MOJEKYISIPHOM
BIIATOEMKOCTH HE TPETEePIIEBAIOT CYIIECTBEHHBIX M3MEHEHHH NPH 3arpsI3HEHHE
JM3eNbHBIM TOIUTMBOM, OJJHAKO TEHAEHINH K YMEHBIICHHWIO NAHHBIX 3HAUCHMI
MPOCJIC)KUBAKOTCA. }laHHbIe IOJIy4YCHHBIC npu OKCIICPUMECHTAJIbHBIX
HCCIIEIOBAaHUSAX HECKOJIBKO OTIHYAIOTCA OT JINTEPATypPHbIX CBECHUI 110 JaHHOU
TEMAaTHUKe, YTO CBSI3aHO CKOpee BCEro C TeM YTO B HallleM SKCIEpHMEHTE B BHIE
3arpsA3HUTENS] UCIIOJIb30BATIOCH JU3eIbHOE TOIUIMBO, TOTJa KaKk B OOJBIINHCTBE
MOJOOHBIX HCCIEIOBAHMUAX B KAUECTBE 3arPsI3HATENS paccMaTpuBaeTcs HeTb, B
KOTOPOI1 comepKaTcs TaKHe TSHKENbIe KOMIOHEHTHI KakK CMOJIBI M TapadyH.

129



Jlutepatypa

1.AmoccoBa A. M. HedbtesarpsisHeHusi nouskl / A. M. Amocosa, C. A. Tpocummos,
H. WN. CyxaHoBa // Arpoxvmuyecknii BecTHuk. 1999. - Ne 5 - C. 37-38

2.ApeHc B.XK., CaywkuH A.3., F'pnanH O.M., M'pnanH A.O. Ounctka okpyxatoLlen
cpedbl OT yrneBoAopoaHbIX 3arpsisHeHunin. M: MHTepbyk, 1999, 371 c.

3.Tvnasos, M. 0. OnbIT  pekynbTMBauMm  3emMefb,  3arpsA3HEHHbIX
HedTENPOMBICIOBbIMU CTOYHbIMKM Bogamu / M. FO. Tunsasos // lNoBbiweHne
3(hhEeKTUBHOCTN 3NIEMEHTOB 30HasbHbIX cucTem 3emnenenus B TACCP: Tes.
[OKI. KOH. -KasaHb, 1988.-. 188c.

4.3unbbepmad M.B., MopowwuHa E.A., 3bipsHoBa E.B. BuotectupoBaHve nouys
3arpsA3HeHHbIX HedTblo U HedTenpogyktamu — Y YpanHUU «3konorus»
2005.-110 c.

5.KonechukoB C.U., Kasees K.LL., BanbkoB B.®., AsHaypbsiH [.K., XKapkosa M.T.
BrogmarHoctuka 3KONOrm4yeckoro COCTOSIHWUSI MOYB, 3arpsi3HEHHbIX HedTblo U
HedTenpoaykTamu, 2007, 231 c.

6.Kypakoe A.B., WnbuHckun B.B., Kotenesues C.B., CagumkoB A.Tl.
BrovHavkauma n peabunutaums aKOCUCTEM MPU HEMTSAHbIX 3arpsA3HEHUAX. —
M.: NspaTtenbctBo «IpadmkoHy, 2006.- 336 c.

7.TMvkoscknn  HO.W. TpupoaHble M TeXHOTeHHble MOTOKU YrIeBOAOPOAOB B
oKpyxatoLen cpege. — M.: Mag-so MIY, 1993. 208 c.

8.ConHuesa H.IM. [Jo6blva HedTn 1 reoxumus nangwadTos. — M.: M3g-so MIY,
1998. 376 c.

9.llampaes A.B., lopuHa T.C. BnusHue HedTM U HedTENpPOAYKTOB Ha
pasnuyHble KOMMOHEHTbI OKpyxatowen cpeabl// BectHuk OI'Y Ne6(100),2009 12

c.

10. Wununue H.H., Xaunn O.A. BnvaHue HedTAHOro 3arps3HeHus Ha
BOAHO-(hM3NYECKNe BOOHO-BO3AYLUHbIE U KUCIIOTHO-OCHOBHbIE CBOWCTBA MOYB
//BecTH. HoBocunbup. F'AY, 2006, 2-4 c.

APAJIbCKOE MOPE — KATACTPO®A BEKA
M.B. ®epopoBa
HayuHbin pykoBoguTens goueHT T.A. ApxaHrenbckas
HayuoHanbHbIl uccnedoeamenbsckuli ToMckull nonumexHu4eckull
yHusepcumem, 2. Tomck, Poccusi

Apanbckoe Mope - OeccrouHoe coineHoe o3epo B Cpemneil Asmw,
6rarozapsi CBOUM BHYLIMTENBHBIM pa3MepaM HasbiBaeTcsi MopeM. Korzma-To oHoO
OBUIO YETBEPTHIM 03€POM IO BEJIWYHHE, a ceifuac Apai Ha TPaHU BHICHIXaHMS.
Ero o6pa3oBaHHe YHHKAJIbHO - Y HErO HET aHAJOTOB B MUPE, TAK)KE YHHKAIBHO
€ro MCYE3HOBEHHE - HUTJIE M HUKOT'/IA ellle CTOJIb KPYITHBIH BOJOEM HE BBICHIXAI
TaKkUMH OBICTPBIMH TemnaMu. OOBIMHO MpPUpPOJE TPEOYIOTCS THICSYENeTHs] Ha
CTOJIb II00aNbHbIE TeorpaduuecKue epeMeHbl, OJHAKO YeJIOBEK CMOT' YCKOPUTH
3TOT IpOLECC B COTHU pa3. Bce Hawyanoch C OCYLIECTBICHUS IMPEKTUBHBIX
peleHuii 00 yBEJIMYEHHH IPOU3BOACTBA XJIONKA W pUca Uil OOecreueHus
norpebHOCcTel crpaHbl. M ¢ 1960-x TOmOB ypoBeHH MOpsi CTal OBICTPO
CHIIKATBCS BCIIECTBUE 3a00pa BOJBI M3 OCHOBHBIX MHUTAIOIIMX PEK AMYyIapbu U
Cripiapby ¢ 1enbl0 opouleHus noneil. MHoraa pycio AMyaapbd yXOAWJIO B
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cropoHy Kacnust, 9To BEI3BIBAJIO YMEHBIIEHHE MOPSI, HO Apaj BOCCTaHABIIHBAI
NpeXKHNUE TPaHUIbl, KOTAa peka Bo3Bpamanack. OfHAKO Ha CETOAHSIIHUI JeHb
Apanbckoe MOpe He TOJIBKO HE BO3BPAIIAETCS B CBOM NPEXKHHE TPAHUIIBL, HO U
3HAYUTENBHO UX cykaeT. Ocaiku B BUIE JOXKISA M CHETa, a TaKXkKe IOI3EMHBIE
UCTOYHHUKH JA0T ApalbCKOMY MOPIO HAMHOTO MEHBIIE BOJBI, UEM €€ TepsieTcs
TIpU MCHIApEHNH, B pe3yJIbTaTe Yero BOAHBII 00BbEeM 03epa-Mops YMEHBIIACTCS U
B IIYCTBIHE OH CTAHOBHTCSI THTAHTCKHUM PAaCTBOPHUTEIIEM, a YPOBEHb COJEHOCTH
Bo3pactaeT. B 1961 r. o0mias mromnia s Mopsi cocTaBisiia 66 ThIC. KB. KM. 3a IO
HM3MEHEHUE YPOBHS 3a CUET HCHAapEHUs BOJBI C TIOBEPXHOCTH COCTABIISLIO OKOJIO
1 mMeTpa, 3TO U3MEHEHHE MEePEcTano KOMIEHCHPOBATHCS 3a CUET CTOKa PeK, U C
1961 mo 1990 rr. ypoBenb cHu3miIcs Ha 14,8 METpOB, PH 3TOM IJIOMIATAb MOPS
cokparmiack mpuvepHo Ha 11 Teic. kM? (17%), a 06BEM BOJ YMEHBIIHICS
npumepHo Ha 290 km® (27%) OT COOTBETCTBYIONINX MOKa3aTeNCit Ha OTMETKE 53
M a0COJIIOTHOM BBICOTHL. MOpe IPaKkTHYECKH Paclayloch Ha TPU HE3aBHCHMBIX
BojoeMa: Mamoe Mope (Ha ceBepo-BOCTOKe), M bonbimoe Mope (OCHOBHas
aKBaTOpHs), KOTOPOE pa3/ieNIoCh MOYTH Ha JBE YacTH - TIIyOOKOBOIHYIO
3amagHyl0 M MENKyl BocTouHylo. Ha mecte Mops oOpasoBasiack IyCTBIHS
«AKKyM». Puc.] HarmsigHO MOKa3bIBAaeT MPOLECC «YCHIXaHHUS» MOPS, IIIONIAIb
KOTOPOTO COKPaTHIIACh MPAKTHUYECKH B 8,5 pa3, 1 0COOEHHO CTPEMUTENBHO 3TO
MPOUCXOMIIO B ocieanue roasl [1, 2, 3, 4, 6, 7].

fir® o, R
Puc. 1. Hzmenenue Apanvckozo Mopn c 1 960 -x 00 20072. Cuumox u3
kocmoca(http://4.bp.blogspot.com/-

OUCR2WENAZc/UBVPFEr8IX61/AAAAAAAABIU/HZ0eYIKWhHB8/s320/2jmj7I
5rSwoyVb-vIWAYKK-YBwk=aW1nL zQ5MjMzL mpwZw.jpg )

KoiiekropHO-IpeHa)KHBIE BOJBI, ITIOCTYMAIOIIHE C IOJIEH B PYCIO
Celpmappl ¥ AMyHapbH, CTald NPUYUHOH OTIOXKCHUH MECTUIUIOB U
Ppas3InYHbIX ﬂpyFHX CeHbCKOXOBﬂﬁCTBeHHbIX SAOOXUMHKATOB, ITOABJIAIOIIUXCA
MecTaMi Ha 54 TbhIC. KM? OBIBIIETO MOPCKOTO JHA, TOKPHITOTO COJIBIO.
«YchIxaHue MOpsA HECKOJIbKO ITOBJIMAJIO Ha KJIMMAaT pPEruoHa. Bri3BaHHbIC
KIMMATUYCCKHUE MU3MCHCHUSA — DOTO OHyCTbIHI/IBaHHe peruoHa U TIIEPEHOC
COJICHBIX TBUTBHBIX MAacC Ha JICAHUKH 3amIMiCKOTO AJaTay, 9TO BBI3BIBACT
YCKOpPEHHOE TasHHE JICAHUKOB M WCTOUICHHE 3allacoB IPECHOW BOIBI B
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entpansaoit Asum. Panbire o3epo cMsrdaiao XoJjoxHble BeTpsl n3 Cnbupu
3UMOH M yMEHBIIAJIOo ’kapy JEeTOM, a C H3MEHEHHEM KIIMMara 3UMa crana Oomnee
XOJIOTHOW W JJIMHHOM, a JIETO — KOpode U cylle. BeaencTBue KIMMaTHUECKUX
W3MEHEHHH TmecyaHble Oypu noxomsrT pnaxe no Poccunm. B pesynbrarte
oOMmeneHust pe3ko BbIpocia (mpaktuueckd B 10 pa3) conénocts Bombimoro
Apana, OIHAKO 3Ta COJNb II0 COCTaBy CYIIECTBEHHO OTJIMYAECTCS OT COJH
MupoBbIX OKeaHOB. [3-3a MONOOHBIX IIPOLECCOB BEIMEPIIM MHOTHE BHIBI
¢mopsl U (ayHBEI, PHIOOIOBCTBO B OITHX Kpasx HaXOAUTCS B KPU3HCHOM
cOCTOSIHMH. Takke «ychIXaHHMe» Apaja MOBIMSIIO M Ha JXKH3Hb MECTHOTO
HaCeNIeHUsI: BBICOKUH ypoBEeHb 6€3pabOTHIIBI M BBICOKAast CMEPTHOCTh HACENIEHHUSI.
D¢dexr 3arpsA3HEHHs YCHIMBACTCsl 3a CUYET TOTo, 4YTO ApanbCKoe Mope
pacIoNokKEHO Ha TPacce MOILIHOTO CTPYWHOTO TEYEeHHs BO3[AyXa C 3amajga Ha
BOCTOK. DTO CIIOCOOCTBYET BBIHOCY a3p030JICH B BBICOKHE CIIOHU U OBICTPOMY UX
pacrpocTpaseHuio B arMmocdepe 3emmu [1, 2, 3].

MaGe, = s.%
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Puc. 2. Mnozonemmnuii x00 yposus u conenocmu Apanbckozo mopsa (-
ypoeenb, - coleHocme)
(http://enrin.grida.no/htmls/aralsoe/aralsea/russian/arsea/arsea.htm#Aral )

Ha maHHBII MOMEHT BEIJETSIOT 3 OCHOBHBIX ITyTH PEIICHUS MTPOOIIEMBI
ApanbCcKOro Mopsi, OHa U3 KOTOPBIX — Iepedpocka JacTH CTOKAa CHOMPCKUX PeK
B OacceifH Apambckoro Mops. B Hauane 80-bIX TromoB OBUT paccMOTpPEH M
YTBEpXKJEH IUIaH O Mepedpocke YacTH CTOKa CHOMPCKHX peK, omHako B 1986
ro/ly BBIILIO IOCTaHOBJIEHHME O MpeKpamieHnH paboT no kanamy Cuoups -
Cpennsas Asus. Tawke uz-3a pacnaga CCCP B 1991 rony Apanbckoe mope
OKa3aJIoCh MOAENEHHBIM MEXIy BHOBb OOpa30BaHHBIMH TOCYJapCTBAMHU:
Kazaxcramom wu VY30ekuctaHoM, HUTO TIONOXKMIO KOHEI[ T'PaHANO3HOMY
COBETCKOMY IUIaHy, M Pa3BepHYNach KOHKYPEHIHUS 3a oOlafaHWe TaroliMH
BOJHBIMH pecypcamu. Ho OGONBIIMHCTBO CIIENMANNCTOB APYTHX IyTeil 1o
BOCCTAHOBJICHUIO YPOBHsI Mopst He BUAT [1, 3, 6].

B 1990-¢ rozp! pemieHo ObUIO CIIACTH CEBEpHYIO 4acTh Mopst (MaJbiii
Apan). B pamxax mnpoekta «PerymupoBaHue pyciaa pexku Celppapbu U
CeBepHoro Apainbckoro Mopsi» B 2003—2005 romax Kaszaxcran moctpousn ot
nomyoctpoBa Kokapar 1o ycres Ceipmapsn  Kokapambckyo mam0y ¢
TUAPOTEXHUYECKUM 3aTBOPOM, OTIOpoJuBIIyI0 Mainbiii Apan OoT ocTanbHOMN
yactd. bmaromapst stomy ctok Chlpmappu ckamimBaercs B MamoMm Apane n
YPOBEHB BOJBI 371€Ch BBIpOC 10 42 M aOCOMOTHOH BBICOTHL. B pamkax mpoekTa
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HOTPeOyeTCs CTPOUTENIBCTBO THAPOTEXHIIECKHX 00beKTOB B 3aimBe l1leBueHko.
B pesynprate peanuzanuu gaHHOTO mpoekra o0bEM Boxael B CeBepHOM Apaie
yBenuuutes ¢ 27 km® 1o 59 xkm®. [lpu goctrxeHun ypoBHSA BOAbI 46 M U BBILIE,
MOp€ 3HAUUTENLHO MPHUOIU3HUTCS K TOpoxy ApalibCKy, KOTOpBIH B HacTosIIee
BpeMsl Haxomutcs Ha paccTostHAM 40 kM oT Mops. Takum oOpazom, mo 3Tomy
MPOEKTY HET HEOOXOAWMOCTH CTPOUTH IUIOTHHY, 4YTOOBI OTAENUTH 3aJIMB
Capprusiranak. JIaHHBIN croco0 pemraeT cpasy HECKOJIBKO 3aj1ad, OJHA W3
KOTOPBIX — CHIDKCHUE COJICHOCTH BOJBI ¢ HBIHEIMIHUX 13—16 r/m 1o 2,5—3 1/n
[1].

Ha cuer nanpHeiiniero pa3BuTus npouecca oOMeneHust Apaina, MHEHUS
paznemunuch. HekoTopble ydeHble YTBEPXKAAIOT, YTO MPOIECCHI BBICBIXAHMS
3aMeIJIMINCh, U MOpE MOJONIUI0 ONU3KO K paBHOBecHio. M3-3a m3MeHeHus
KJIMMaTa, 32 BCe BpeMs CYIIECTBOBAHMS 03€pa, OHO He pa3 ObUIO Ha IpaHU
BBICHIXaHUS, II09TOMY YUYCHBIE HAICIOTCSA, 4YTO 3TO HOBTOpHTCS. OpmHAaKO
NPOTHO3BI OOJBIIMHCTBA YYEHBIX MeHee yTemurtensHble. Ckopee Bcero, Oonee
oOIIMpHasi BOCTOYHAs KOTJIOBMHA IIPOJIEPXKUTCS €Ile OKOJO JecsiTKa JIeT, a
3amagHasi, Oojee TIIyOOKOBOIHAs YacTb, OyOEeT CYIIECTBOBATh JOCTATOYHO
gonro - get 70, a BO3MOXKHO, M HE HCUE3HET [0 KOHIa. BoccTtaHoBneHne Bcero
ApanbCKOro Mopsi HEBO3MOXKHO, TaK Kak JUIsl 3TOT0 MOTPeOOBaIOCh ObI B UETHIpE
pa3a yBeIM4UTh TOJ0BOM NPUTOK Box Amymapeu U Ceipaapbu. EqMHCTBEHHBIM
BO3MOXHBIM CPEJICTBOM MOTJIO OBI CTaTh COKpAIIEHHWE OPOIICHUS IOJeH, HO
MOKa 4TO y CTpaH OacceiiHa A30BCKOIO MOpS HET Ha 3TO HH JICHET, HH
HOJIUTHYECKOM BoiH. [2, 5, 6].

B 3armoueHnu XoTenock OBl CKa3aTh, YTO MPOIECC OOMEICHUE MOPS
BCE elle IpOJIODKAeTCs M, COOTBETCTBEHHO, OUYEpPTaHHS M IpHpojaa OyayT
m3MeHsAThCa. K coxkaneHuro, 1moka ydeHble He MOTYT AaTh TOYHBIX ITPOTHO30B.
Tewansryto cynpOy Apaia HaUMHAIOT MOBTOPATH APYTHE KPYITHBIE BOIOEMBI
MHpa — B TepByl ouepenb o3epo Yan B LlenTpanmpHOil Adpuke u 03epo
ContoH-Cu Ha rore amepukaHckoro mrara Kamadopuus. OnbIT, cBI3aHHBIN C
MOTepei, a 3aTeM C YaCTHMYHBIM BOCCTAHOBJICHHEM ApPaJbCKOTO MOpS, MOXET
MOKMTH BCEM Ha IMOJb3Y, Tak 4To Bynyiiee ApabCcKOro MOpsi — OYeHb ITUPOKast
npobnema. OHa BKIIOYaeT B ce0s pEIIeHWE HPOTHOCTHYECKHX BOIIPOCOB
THAPOJIOTHH, TUAPOXHMMHH M OHWOJOTHMH MOpS, CBSI3aHHBIX C ITOCTOSTHHBIM
MOHIKEHHEM ypoBHSA. Takke, 3Ta mpoOieMa OYEeHb aKTyalbHa ceHdac,
MOCKOJIBKY €CIIH OCTaBHUTH BCE KaK €CTh, Apal COBCEM BBICOXHET U TPEBPATHTCS
B IYCTBHIHIO, ¥ HAIIM MOTOMKM HUKOTJAa HE CMOTYT YBHJETh OJHO H3 CaMBIX
YIUBUTEIbHBIX 03ep Ha mianete [4, 6].
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SKOJNOIM4YECKUE KPU3UCbLI B UCTOPUU 3EMITN
U.N. SpmaH
Hay4yHbin pykoBoguTens npogeccop A.B. CngHes
Yepumckuii 2ocydapcmeeHHbIl HeghmsiHOU mexHuU4YecKul
yHueepcumem, 2. Y¢ha, Poccusi

I'moGanbHbIA YKOJOTHICCKUI KPU3UC, OXBATHUBIINN Ouochepy Harei
TUIAHETHI, CETOIHS, 3aCTaBIIACT HAC C OCOOBIM HHTEPECOM OOPATHTHCS K HCTOPUHU
OBUTBIX ~ JKOJIOTHUCCKMX  Kpu3uCOB. COBpEMEHHBIC MAJCOHTOJOTHUA U
naseoOnoNoruss 0a3UPYOTCS HAa TOM, YTO B HCTOPHH 3EMJIH TPOUCXOIUITH
CHIOHTaHHBIE (CKa4KOOOpa3HbIE) HApYIIEHHS XOJa pPaBHOMEPHOTO pPAa3BHTHSL
OMOTBI, KOTOa ONHH TPYIIBl OPTaHM3MOB YCTYIadd BeAyllee MeECTO B
JKOocHCTeMax Ooliee COBEpIICHHBIM rpymmaM. Takue HapymeHHs MOXHO
Ha3BaTh TI00aTbHBIMU OMOTHYECKIMHU KPU3UCAMH.

I'moGanbHbIe OMOTHYECKHE KPU3UCHI - 3TO OTHOCUTEIBHO JUTUTEIIBLHBIC
coObiTrs, 3anHuMarome 10-15 wiH. ger. OHHM  TPENCTAaBISIIOT — COOOM
KPUTHYECKHE MOMEHTHI CYIIECTBCHHOW TMEpeCcTpOWKH Bcell  GHOChepsl.
BaxHeiimeit cocTaBHOW 4acThi0 OMOTHUYCCKUX KPHU3UCOB SIBIISIFOTCS JICXKAIINE B
UX OCHOBE MAaCCOBBIC BBIMHPAaHHS OpPraHU3MOB, Omaromaps KOTOPBIM
OCBOOOKHAIOTCSI paHee 3aHATHIE DJKOJOTHYECKHE HHIIM ¥ MPOHCXOAUT
«OMOJIO)KEHHE»  COOOIIECTB  pa3IMYHOTO  ypPOBHS, 4YTO  OOECIeYnBaeT
YCKOPEHHYIO 3BOIIOIHIO IEPEKUBIINX 3TH COOBITHUS TPYI OpraHu3MoB [1].

OTYeTIUBO BHIIENAIOTCS 4-5 Hanbolee KPYMHBIX pyOekeil MaccoBoro
BBIMHpAHUS JKMBOTHOTO MHpa. OHHM HACTOJBKO PE3KO 3aleyaTiicHbl B
MaJICOHTOJOTHYECKOM JIETOMUCH, YTO CTAJd OJHOW W3 MPUYHMH pas3ieicHHs
¢danepo3ost (600 MiH. JeT) Ha TPHU OJpbL: MAJIC030ICKYI0, ME3030HCKYI0 H
KaifHo3oMckyro. Kpome Toro, serko pacmnosHaroTcsi eme okoyio 15 coObiTuii
MEHBIIEH aMIUTUTYIbl W TPOJOJDKUTENBHOCTH. Bcero e mo Hamboiee
ONTUMHCTHYECKAM OILICHKaM, MOXHO HACYUTaTh A0 29 cOOBITHI MaccOBOTO
BeiMupanus (MB) [3].
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K BenmukuM snm3o/aM BEIMHPAHHS JKUBOTHBIX, KOTOPBIE OJHO3HAYHO
NPU3HAIOTCS BCEMH MCCIENOBATENISIMU, MOXKHO OTHECTH CIEIYIOIUe YeThIpe:
OPIOBUKCKO-CHIIpHUICKOE, MEPMCKO-TPHACOBOE, TPHACOBOE-IOPCKOE U Mell-
nangeoreHoBoe. K MambiM MaccoBBIM BBIMHPAHHUSIM OTHOCAT:  (pPaHCKO-
(bameHckoe, (haMEHCKO-TYpHEHCKOe, CepIyXOBCKO-OalIKUPCKOe, CEHOMaHCKO-
TYPOHCKOE, J0L€HOBO-OJIUIOLICHOBOE U ILICOLCHOBO-TOJIOLEHOBOE.

B nepuogas! Benmukux MB mpoucxoadr kpaiiHe pe3kue U3MEHEHUs B
CTPYKType OMOTEI caMBIX pa3HBIX ypoBHeH. Maibie MB sBiSI0TCS 3HAUNTENIBHO
MeHee MacmTabHbIMU. [lepnoanmanocTs MB npHHAUISKUT K 4nCITy Hambolee
JHUCKYCCHOHHBIX BOIPOCOB, TaK Kak JJIsI KOJIHUECTBEHHOTO aHaIM3a BPEMEHHBIX
ps10B TpeOylOTCsS TOUHbIE UCXOIHBIE BO3PACTHBIE JATHPOBKH, KOTOPbIE HHOTAA
KpaiiHe TpyJHO MOJIy4UTh AaXe AJI OJHOM rpaHulel. B To ke Bpems, HecMOTps
Ha MIPOTUBOPEYUBHIE PE3yIbTAThl CTATHCTUYECKUX HCCIIEJOBAaHUH, HMEIOTCS BCE
OCHOBAHUsSI CYUTATh, YTO INIOOANBHbIE OMOTHYECKHE KPU3HCHI, YaCThI0 KOTOPBIX
aBstoTcs MB, Mornmm OBITH NEpHOIMYECKUMH BHE 3aBHCHMOCTH OT HX
HPHUPOJIBI, 3TO BBITEKAET M3 NEPHOJMYECKOr0 XapakTepa OOJBIIMHCTBA 3€MHBIX
U KOCMHYECKHX Tporeccos [1].

Ecnn mombITaThCsl HPOBECTH aHANW3 INPHYMH MAaccoBOM rubenn
JKHBOTHOTO MHpa, TO MBI HE IOJNy9UM OAHO3HAYHOro orBeTa. ONHH ydYeHBIE
MPEATONararoT, YTo B nmepuoasl 250 MiH. (TpaHUIla IEPMHU U Tpuaca) U 65 MIIH.
7meT Hazax (TpaHMIAa MeJla W TajeoreHa) NPUYMHON THOenn Morim OBITh
THTaHTCKUE B3PBIBBI OT MaJEHHs acTEPOMIOB MM KPYIHBIX KYCKOB KOMET.
Jlpyrue ydeHble NPHUAEPKUBAIOTCS BEPCHHU, YTO IMEPHOIMYHOCTb BBHIMUpPAHUI
CBsI3aHA C IUKINYECKUM MPOXOKACHHEM COJHEYHOH CHCTEMOH pPyKaBOB HaIlleH
Tanaktuku. TIpoxokJeHHWE aKTUBHOM 3Be37000pasyroniell 4YacTH pyKaBa
obecrieuniio Bo30yxkaeHue obmaka Oopra, B pe3yibTare CO3aINCh KOMETHEBIE
MOTOKH, BIUSIONINE HA KIIMMAaTHYECKHE ¥ OMOTHYECKHE 0COOCHHOCTH 3eMin [4].

CoBpeMeHHBIE BBEIMHpAHUS YAOOHO pa3/eNTh HAa HECKOIBKO
9KOJOTHYECKUX KPU3UCOB. DTO CBSI3aHO C TEM, YTO YeTOBeUecKas MOMyIISIUs He
UCIIBITBIBAJIa B 9TO BpeMs CHJIBHBIX COKpalleHHi. Bee 3aBuceno oT HeCKOJIBKIX
MapaMeTpoB: POCTa YHCICHHOCTU 4YeJIOBEYECKUX TPYMI, MX OCHAIIEHHOCTH
OpY)KHEM ISl OXOTHI ¥ CIIOCOOHOCTH MHUTPHPOBATh Ha HOBBIE TEPPUTOPHUH, UTO
JIaBaJio BO3MOXXHOCTb I 00Jiee IIMPOKOH afanTalum.

[IepBblit 5KONIOrMYECKU KPU3UC OTHOCUTCS K IUIMOLEHY. B Teuenue
IUTHOIIEHa ¥ B OCOOCHHOCTH B IUICHCTOLICHE JPEBHHUE OXOTHUKH OKA3BIBAIIH
CYIIECTBEHHOE JaBJICHHE Ha MPUPOJY. YHHYTOXKEHBI OBUIM MaMOHTEI,
MeliepHbI JIeB M meuiepHas rueHa. lMcde3 CIyTHMK uesloBeKa - MelepHBIN
MeJBelIb, B/IBOE NPEBBIMABIINI TI0 pa3MepaM Oyporo Measens. DTOT BUI ObLT
IpUypOYeH K KapCTOBBIM JaHAmadTaM W CTal HE TOJbKO KOHKYPEHTOM
YeJoBeKa II0 HCIOJIB30BAHUIO YOEXHIN, HO M BAXHBIM OOBEKTOM OXOTHL.
MaccoBOMy YHHUTOKEHHIO MOBEPTIIHCH 3yOpbr [3].

Crenyer MOTYEpKHYTh, YTO YEIOBEK MOT HE IOTOJOBHO HCTPEOUTH
TeX WM MHBIX KPYIHBIX MIJIEKONHTAOMuX. Pe3koe CHIDKEHME YMCIEHHOCTH B
pe3yabTaTe OXOTHI BEIeT K PAaCWICHEHHIO apeaya BH/a Ha OTJEIbHBIE OCTPOBKH.
Cynpba MaibIX W30JMPOBAHHBIX MOMYJSOWI IUIa4eBHA: €CIM BHJ HE B
COCTOSIHUM ~ OBICTPO ~ BOCCTAHOBHTH  ILIEIOCTHOCTH  apeana, MPOUCXOAUT
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Hen30e)XHOe BEIMHpaHUE W3-3a SMU300THH MM HEXBAaTKH 0co0eil omHOTO moia
NIpU Iepen30bITKE APYroro.

INocTeneHHBIN POCT YHUCIECHHOCTH YENIOBEKAa B BEPXHEM IaJICOIHUTE,
uctpebieHre UM OJHHUX BHJIOB M COKpAIIEHHE YHUCICHHOCTH APYTUX NPUBEIH
YeJI0BEYECTBO K MEPBOMY B €r0 UCTOPUHU IKOIOTHUECKOMY M SKOHOMHUYECKOMY
kpusncy. OcTaBalnuCh MaJlOOCBOCHHBIMH OXOTHHYBHM BHIBI, UII KOTOPBIX
3arOHHO-O0JIaBHAsT OXO0Ta HE ObUIa J3(PQPEKTUBHOH - MHOTUX KOIBITHBIX
PaBHUHHBIX W TOPHBIX JAHAMAPTOB OBUIO TPYAHO IOOBITH C MOMOIIBIO KOIIBSI.
KapaunaneHBIE BBIXOJ W3 3TOTO SKOJOTHMYECKOTO KpH3HCa OBUT HaijeH
HEOJUTUUYECKON PEBOTIOLIMEN.

Bropoii sxon0rudeckuii Kpu3nuc OTHOCHUTCS K Me3oiuTy. M3o6peTenne
JyKa U CTpel B ME30JMTE CIOCOOCTBOBANO PACIIMPEHHIO YHCIA OXOTHUYBUX
BHUJIOB, NPHBEJIO K BO3HMKHOBEHHMIO HOBBIX (DOPM OXOTBI C HCIIOJIBb30BAaHHUEM
cobak npHm 3aroHe. Ha pucyHkax Me3oiiiTa BIIEPBBIE IOSBISIOTCS CLEHBI
cpakeHH. B xH3Hb uenoBevecTBa BOLUIA BOMHEI.

Co BpeMeH IelepHON KU3HU BOKPYT MOCEJICHUH YelloBeKa HaYMHAeT
CKJIJIBIBAThCS (hayHa COIYTCTBYIOIIMX YeJIOBEKY BHHOB. K unciy npeBHeimmx
CHHAHTPOITHBIX BUIOB OTHOCHUTCS TTOCTEIBHBIM KJIOI, KOTOPBIH OBLT Mapa3suToM
CIIyTHHKOB HUENIOBEKa IO TeIepaM: JIeTYYHX MBbIIIe U JIaCTOYeK, a 3aTeM
mepemieNl K MapasHTHPOBAHHIO Ha denoBeke. K umemy 1gpeBHeimmx
CHHAHTPOITHBIX BUIOB IIPHHAUISKHUT U cobaka.

3a ME30JIUTOM B pa3Hble CPOKU Ha pasHbIX TEPPUTOPUAX HACTYIIMI
HEOJIUT — TMEepHOJ W3TOTOBJEHWs NUTM()OBAHHBIX KaMEHHBIX OpYIHH,
n300peTeHns] CBEpJICHMs] KaMHs, IOSBICHHS Tormopa (4To CIOocoOCTBOBAIO
CBEJICHUIO JIECOB), a IT03/1HEe M300peTeHUss (GOPMOBKHM M OTXKHra TIIMHBI JUIS
m3roToBIeHHsT TOcyAbl. COOTBETCTBEHHO BBIICISIIOT JOKEPAMHUICCKHH U
KepaMHUYEeCKHUIl HEOJIUT.

I'maBHBIM cOOBITHEM SMOXM HeonuTa OBUIA Tak Ha3bIBaeMas
HEOJIUTHUYECKAsl PEBONIONHSA — IEepexoA OT coOMpaTenbcTBa M OXOTHI K
PacTEHUEBOJCTBY, CBA3aHHOMY C BO3HUKHOBCHHUEM KYJbTYpHBIX pacT€HUH, U
JKHBOTHOBOZICTBY, CBSI3aHHOMY C OJOMAIlHMBAaHWEM JKHBOTHBIX. MTOrom
HEOJIUTHYECKON PEBOJIIOIMM CTaJ0 BO3HUKHOBEHHE CEJIbCKOIO XO35MHCTBa,
pacIpocTpaHuBILerocs B cTpansl Cpenlu3eMHOMOpBS, ora EBponsl u nanee Ha
BOCTOK. BO3HHK CHITbHEHIIINIT aHTPOTIOTEHHBIH Mpecc Ha MacTONIIA U TalTHH.

Iepeiings or coOuparenscTBa H  OXOTHI K  3€MIICHCIHIO |
JKHBOTHOBOJZICTBY, U€NIOBEUECTBO obecmeumnao ceOs MpOAyKTaMH INHUTAHHSA MU
MOyIHUIO BO3MOXXHOCTH POCTA CBOEH YHCIEHHOCTH OT MIJIHOHOB K JECSATKaM
MIJUTHOHOB. OJMHOBPEMEHHO PE3KO BO3pPOCIAa UHCICHHOCTh JOMAITHHX
KUBOTHBIX - HEOJIUTUYECKOMY  YCJIOBEKY COITYTCTBOBAJIU MHJIJIMOHHBIC
NOIMyJIANUU JOMAIIHUX KO3 U OBCIl, MHOI'M€ NECATKU THICAY T'OJIOB KPYITHOI'O
poraToro CKOTa, HECKOJBKO JECATKOB TBHICSY TOJOB JIOIIaZed, OCIOB U
BepOmoioB. C LIENbI0 pacIIMpEeHUs] 3eMIICAENbYECKUX YIOAMN HallM HpPeaKd
CKUTall JIeca, pa3BOAWIM Ha MOXapuIax mois. [3-3a NIpPUMHTHBHOTO
3eMJIeNIeNs 3TH MO OBICTPO TEpsUIM IPOAYKTHBHOCTH, TOTJA CXKHTAIHCh
HOBBIe Jeca. CoKpaleHne IUIOMAAN JEeCOB BElNO K CHIDKCHHIO YPOBHS PEK H
TPYHTOBBIX BOJ [2].
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KpynHeHWmmM  3KOJMOTMYECKHM  pe3yJbTaTOM  HEOJUTHYECKOTO
CKOTOBOJICTBA CTano BO3HMKHOBeHHMe mycThiHM Caxapa. Kak mnokazamu
ucciaenoBaHUA (PaAHIY3CKHX apxeoyioroB, eme 10 Teic. JeT Ha3ag Ha
tepputopun Caxapsl OblIa CaBaHHA, KOTOPYIO YEJOBEK IEPEBBINACOM CTaJ
KpPyIIHOTO pOraToro CKOTa MU OBEl| MNpeBpaTWI B IyCThIHIO. Bceien 3a
WCYC3HOBEHHEM  CceBepoa)pMKAaHCKMX  CaBaHH  HCYe3 W HEKorna
MHOT'OYHUCIICHHBIN 37€Ch KPYIHBIN pOraThlii CKOT.

OmnycThIHABaHNE OOMIMPHBIX TEPPUTOPHUN B HEOJIHTE CTAJIO IPUINHOM
BTOPOrO 3KOJIOTHYECKOTO KpH3Hca. 13 Hero denoBedecTBO BBIIUIO JBYMS
myTamu: 1) TpOABIKEHHEM Ha ceBep, I IO Mepe TasHUS JISTHUKOB
0CBOOOKIATHUCH HOBBIE TEPPUTOPHH; 2) MEPEXOJOM K IOIUBHOMY 3eMJIICACITHIO
B JOJMHAX BEIHMKHUX IOXKHBIX pek - Huima, Turpa u EBdpara, Muna u I'anra,
Snuzel 1 Xyanxd. IMEHHO TaM BO3HUKIIM APEBHEHMINE LIMBUIU3ALMH.

[MonmmBHOE  3emulenenue  OBUIO  HECOMHEHHBIM  IIPOTPECCOM.
TloBeicHIach ypoXKallHOCTh, YBEJNMYMINCH IIOCENCHUs 4YeJIOBEKa, BO3POCIH
YHCJIO WPPUTAIMOHHBIX KaHamoB. OJHAaKo CKOIUIGHHWE Ha HeOGOIBIINX
NPUPEYHBIX IPOCTPAHCTBAaX OONBIIMX Macc JIIOJEH M CKOTa IPUBEIO K
3arpsI3HEHHIO PeUHBIX BOA. Vppurarus Bena K CMBIBY [0YB, 3aHIMBAaHUIO PYyCel
U YCTBEB peK, pocTy naensT. OHa COMpOBOXKIANach 3aCONICHHEM IIOYB U
CIoco0CTBOBAJIA PA3BUTHIO TIIMHUCTBIX U COJTOHYAKOBBIX ITyCTHIHb HA 3AJIEXHBIX
3eMIISIX.

K xoHIy paccMaTprBaeMoro Ineproja JoJisi OXOTHHKOB M PHIOOJIOBOB
B HaCeJIeHUH IUIaHeThl cHU3MIach 10 10%. OCHOBHOI 3Kooruueckuii mpecc Ha
HPHUPOJY TETeph CTAI0 OKAa3bIBAaTh CEIBCKOE X035HCTBO.

HeoOpr4aitHo o0mupHa TeMa MOCIEACTBUI BEIMKUX reorpaguieckux
oTKpeITHHA. CIHCOK BBIBE3CHHBIX M3 AMEPHKHM W 3aBE3CHHBIX TyJa BHJIOB
KyJIbTYPHBIX PACT€HHH, TOMAIIHUX )KUBOTHBIX, CHHAHTPOITHBIX BHJOB OTPOMEH.
MHOX€eCTBO aKKIMMAaTH3UPOBAHHBIX BUIOB HA HOBOM MECTE HUTPAIOT OOJNBIIYIO
9KOJOTHYECKYI0, SKOHOMHUYECKYIO U KyIbTYPHYIO POJIb, YeM y ce0sl Ha poAnHe.
VHTeHCHBHOE BHEIpPEHHE HOBBIX BHJOB JKMBOTHBIX M PacTeHHH, pa3BUTHE
3eMJIelleNIsl ¥ )KMBOTHOBOJICTBA NPUBEJIO K HOBOMY HACTYIUICHHMIO HA JUKYIO
npupoay. Ilocnenyromee ocBoenue CIIA, Kananpl, bpasunun, ApreHTHHBI,
Cubupy, ABCTpanuy NPUBENO K CYNIECTBEHHOMY Pa3pyLICHHIO MPUPOJIBI STHX
CTpaH, Pe3KOMY COKpAIICHUIO YNCICHHOCTH a0OPUTeHOB, YHUUTOKEHUIO MACCHI
BUJI0B. BMmecTe ¢ Tem, Omaromapsi HOBBIM PAacCTUTENBHBIM PECypcaM, OCBOSHHIO
HOBBIX TE€PPHUTOPUI MOJ JKHBOTHOBOACTBO, YHCICHHOCTH UYEJIOBEYECTBA MOTJIA
pe3Ko Bo3pacTH. BHenpeHne HOBBIX BHIOB PAacTCHUH B KyJIbTYpy CHI'palo He
MEHBIIYI0 POJIb, YEM HEOJNHTHUYECKAss DPEBONIIOIMS U «3€JIeHass PEBOJIOLISD)
BTOpOi 1O070BUHBI XX B. YHCIEHHOCTb KpPYMHOIO pOraToro cKoTa cTaja
M3MEPATHCST COTHSAMH MHJIJIMOHOB, a MEJIKOTO CKOTa — MHJUTMApJaMH 0coOeH.
Huxornga HM OOMH KpYyNHBIA BHMJ AMKUX MJIEKONMMTAIOUIMX HE JOCTHUTral
COMOCTAaBMMOIT uhcieHHoCTH [4].

UenoseuectBo XX| Beka HadWHaeT OCO3HABaTh  MAacIITaObI
MPOUCXOAAIIETO HBIHE SKOJOTHYECKOTO KPHU3HCAa, KOTAA MPH CYMIeCTBYIOMNX
Temmax pyOku necoB k 2061 romy Ha 3emile MOTYT HOJHOCTBIO HCUE3HYTHh
COMKHYTBIE  Jleca, KOTJa KaracTpouueckn TmajaeT  OHOJIOTHYEcKoe
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pasHooOpasue TUIAHETHI M TEPSAETCS YCTOMYMBOCTh KOCHCTEM. B CBSI3U ¢ 3THM,
BO)XHO OLCHUTH YPOKH OBLIBIX IKOJIOTMYCCKHX KPU3HCOB B JKU3HU 3eMIH U
pa3paboTaTh WHYIO KOHIICHIHWIO Pa3BUTHS M COBEPILICHCTBOBAHUS KadyecTBa
YyeJ0BeKa 3eMIIH.
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SECTION 2
EARTH’S ORIGIN, HUMAN EVOLUTION
AND ENVIRONMENTAL ISSUES

SUSTAINABLE DEVELOPMENT: IS IT POSSIBLE?
M.N. Shatova

Scientific advisor associate professor N.S.Kovalenko
National Research Tomsk Polytechnic University,

Tomsk, Russia

The world is constantly changing. The weather was nice yesterday, the sun
shined brightly and it was not cloudy, but today it is snowy, gloomy and
depressing. No one can be sure what will be tomorrow despite meteorologists
work hard on the weather forecast. We should be prepared for any unexpected
things, improve our future, and provide conditions for that. After that it’s
important to learn keeping sustainability. Moreover, we try to plan each day, use
a diary that helps us keep all the things the way they should be, i.e. organized.
Nevertheless, we become closer to our planned future each step, each minute,
each second. Life demands to correct mistakes and adapt to new obstacles and
aspire to a balance. If the development and the aim of the best future are
considered on a global scale, one should use such term as “sustainable
development”. It is relevant simultaneously to use such words as globalization,
integration, golden billion, modernization, strategy of development, population
stabilization.

They often use the term “sustainable development” during high-level
discussions; one can find it in political platforms and on corporate websites.
More and more universities have programs covering the field. Indeed,
sustainable development has become a kind of conceptual touchstone, one of the
defining ideas of contemporary society.

Speaking of a sustainable development it is right to argue about the
impossibility of its existence because of some antagonisms and paradoxes.
Firstly, there are many definitions of sustainability. USA National
Environmental Policy Act (1969) defined sustainability as something to create
and maintain conditions under which humans and nature can exist in productive
harmony, and fulfill the social, economic and other requirements of present and
future generations of Americans [4].

The term “sustainable development” was popularized in Our Common
Future, a report published by the World Commission on Environment and
Development in 1987. The United Nations released the Brundtland Report,
which included what is now one of the most widely recognized definitions, the
classic definition: “A sustainable development is a development that meets the
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needs of the present without compromising the ability of future generations to
meet their own needs” [6].

According to the same report, the above definition includes two key
concepts:

1. The well-being of the environment, of economies and of
people is inextricably linked;

2. Sustainable development involves co-operation on a global
scale [1].

In 1992, the concept was formalized at the United Nations Conference on
Environment and Development, and since then it has become a part of the
vocabulary of the governmental, inter-governmental, and non-governmental
institutions in practically all languages. The United Nations has an International
Commission for Sustainable Development that meets each year and has
representatives from all the countries of the world.

According to Hasna Vancock,(a Chemical Engineer, Faculty of Engineering
and Surveying, The University of Southern Queensland, Toowoomba,
Queensland, Australia) (2007) sustainability is a process which describes a
development of all aspects of human life affecting sustenance. It means
resolving the conflict between the various competing goals, and involves the
simultaneous pursuit of economic prosperity, environmental quality and social
equity famously known as three dimensions (triple bottom line) with the
resultant vector being technology, hence it is a continually evolving process; the
“journey” (the process of achieving sustainability) is of course vitally important,
but only as a means of getting to the destination (the desired future state).
However, the “destination” of sustainability is not a fixed place in the normal
sense that we understand destination. Instead, it is a set of wishful characteristics
of a future system [4].

According to John R. Ehrenfeld (an Executive Director of the International
Society for Industrial Ecology, Senior Research Scholar at the Yale School of
Forestry and Environmental Studies) (2008), sustainability is the possibility of
the human and other life to flourish on the earth forever [1].

Some scientists believe that a sustainable development is a utopian concept,
for others demagoguery, while others continue to consider it to be inherently
limited in its applicability to cases of extreme poverty and the corresponding
difficulties confronted by a large part of the world's population.

Life depends on a complex set of interactions between people, the natural
environment and economic systems. High levels of pollution have put great
stress on the environment. The economic growth has created huge wealth in
some areas of the globe, but left others behind. Understanding the essential
elements that support healthy societies and a healthy planet is an urgent need for
people and their governments.

Whether we consider the more obvious, immediately vital examples — the
need for soil that can grow food or for clean water to drink — or the less obvious
but equally significant things like oxygen production during photosynthesis or
waste processing by bacterial decomposers, we cannot avoid the conclusion that
we depend on the environment for our existence. If we damage or destroy the
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capacity of the environment to provide these services we may face consequences
for which we are completely unprepared.

In the same way, stability and success of societies rely on a healthy and
productive population. A society that faces unrest, poverty and disease will not
develop in the long term: social well-being and economic well-being feed off
each other, and the whole game depends on a healthy biosphere in which to
exist.

Understanding the complex connections and interdependence of the three
pillars requires some effort, and the effort has to be constant. The question of our
collective attention span is an important one for sustainable development [2].
There are three main vital issues of sustainable development:

1 Impossibility to exist without non-renewable natural resources

Complexity of this problem is obvious. Above all, we can’t exist without
mineral raw materials such as oil, gas, coal, metals, construction materials,
components to produce fertilizers in the foreseeable future.

Even the application of alternative energy supplies and sources of energy
without polluting the environment needs non-renewable resources, first of all,
for objects of energetics. For instance, silicon for solar battery is non-renewable
mineral resource. Furthermore, production of silicon is a dirty and not ecological
production.

To sum up, everything ecologically clean has non-ecological side and
everything sustainable has unstable side. So there are no exact decisions and
easy solutions.

2. Increasing tendency of consumption and material welfare combined
with an acute economic inequality

It’s difficult to combine the constantly growing needs of modern people with
the postulates of sustainable development. Besides, this issue has a sharp socio-
economic aspect. It is a matter of acute inequality between people and between
countries.

If we ask to rationalize consumption we can’t equally address it to the rich
and to the poor. To put it mildly it’s not just. Consequently, it’s important to
take into consideration the social heterogeneity.

This necessity may be illustrated by the following example. Oil is a key
product of modern civilization that can’t be replaced by something in the
foreseeable future.

15 % oil production and 45 % oil consumption in the world accounts for
USA and countries of European Union. At the same time, the sum total of the
population of these countries constitutes only 12% of the population of our
planet. In other words, One American or EU citizen is 4 times more heavy on
oil than any neighbour from less prosperous countries.

1. Moral aspect of attitude towards population policy

“World population is projected to increase by 2050. Practically all that
growth will be in the developing countries of Asia and Africa. This will put
increased strain on resources and systems that are already insufficient in many
cases.” Emerging Risks in the 21st Century: An Agenda for Action.
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The population growth creates difficulties to save the environment and
natural resources. Nowadays a control of population is on slippery ground in
respect to morals, tolerance, humanism, human rights and freedoms.

Besides, the gap in consumption is great. Are there too many of us or some
of us consume too much [4]?

In 1986 Freiburg was one of the first German cities to adopt a local concept
of energy supply in order to protect the climate. The three key pillars for future
development in Freiburg became energy saving, new technology and renewable
energy sources.

Freiburg has branded itself as the Solar Region. At the end of 2006,
Freiburg had an overall solar module electricity generation. In addition to
Freiburg's solar activities, the city has had several other environmental
initiatives. A cycling plan was drawn up in 1970, and the city has over 500 km
of bicycle paths. One third of all journeys are by bicycle. There are more than
5000 bicycle parking spaces in the city, with more at tram stops for "bike and
ride" commuters. The old town center became car-free in 1973, and in 1990, 30
kph-zones were introduced for almost all residential streets, except main roads.
Freiburg introduced a low-cost flat-rate monthly "Environment ticket" for the
region-wide bus service. In 2004 and 2005 two major new tram lines were
opened, one from the city center to the Eco district Vauban. In the new district
of Vauban, around 30-35 % of the residents have chosen to live without a car.
Freiburg has also put 42 % of its surrounding area under nature or countryside
protection, where building is no longer permitted [3].

In addition, in Stockholm 83 % of houses gets heating from alternative
sources and 50% of buses uses nonhydrocarbon fuel.

In conclusion, this local progress shows that movement to a sustainable
development is possible. So many countries, their governments, enterprises and
citizens promote it and try to realize. The future will have a balance if the
conception of sustainability is taken into consideration. Common problems of
global crisis can be solved collaboatively, after all. At the same time every
inhabitant of the Planet Earth should change some goals and lifestyle, formed in
the minds of new world outlook, new ideology based on progress in three areas
at once: economy, society and environment.
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Nowadays, most scientists believe that oil is of biogenic origin. In other
words, oil formed from the decay products of plants and tiny (plankton). Earliest
oil deposits were formed 600 million years ago.

In 1932, a book by Ivan Mikhailovich Gubkin "The Oil Doctrine" was first
published. The scientist had set out his views on the origin of the most important
fossil fuel. With due consideration of Potonié's hypothesis, Gubkin, in fact,
created a new, well-reasoned theory of mixed animal-vegetable oil origin [4].

The theory states that in ancient times most of the Earth's surface was
covered with water. After death organisms sank to the bottom of ancient seas
and were covered with layers of sediment. This way deposits were formed in
course of time. The pressure and the temperature were gradually increasing in
the sediments. Under the action of anaerobic bacteria (bacteria that is able to live
without oxygen) hydrocarbons began to form. Unfortunately, there’s still no
precise answer to the question, what kind of processes led to the formation of oil
in organic sediments.

While there was a process of oil formation, the Earth has changed, too.
There were movements in the earth's crust. These processes created different
types of geological oil "traps." These traps contain hydrocarbons mixed with
sand and water, which gradually leaked through the porous layers of sandstone
and limestone together with gas bubbles. Often the mixture moved through the
rock under high pressure. Oil and gas were leaking into the interstices between
particles of sediment like the water is held in the sponge. Sooner or later the
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mixture reached a rock layer which was impossible to leak through
(impermeable rock) and thus, it was caught in a geological "trap."”

We know that the composition of oil found in different parts of the globe
appears to be quite different. This is explained by the difference in the reactions
taking place during the formation of oil and due to the variety of species of
plants and animals that are believed to be the building material for oil.

Oil reserves are hundreds of billions of tons spread all over our planet, on
land and at sea. The reserves that were close to the earth’s surface have already
been used up. Those that lie deeper underground are abundant but economically
inefficient, for it’s too expensive to extract them.

Two years after the publication of the "Teaching about oil" the supporters of
the organic hypothesis have found another strong argument in its favor. The
scientists found porphyrins in oil - specific organic structures that are part of the
chlorophyll and other natural pigments.

Later on some very peculiar and complex molecular structures,
hemosophilia, characteristic of organic matter were found in oil. Finally, the
experiments calculating the ratio of carbon isotopes in oil and living organisms
served as another proof for the organic oil origin.

But this theory has some weak points. In 1877 a famous Russian chemist
Dmitry Mendeleyev [2], who previously supported Gubkin’s theory, in his work
«The Oil industry in the North American state of Pennsylvania and that of the
Caucasus» formulated another hypothesis according to which the oil is formed at
great depths and high temperatures due to the interaction of water with carbides
of metals. He presented a more profound and detailed view of this hypothesis in
his article «Qil», published twenty years later in the XX-th volume of the
encyclopedic dictionary by Brockhaus-Efron.

The laboratory researches made by Mendeleev and some other scientists,
showed that under the influence of water vapor heavy metal carbides exude
hydrocarbons, similar to those contained in oil. This led to the idea that in the
process of mountain building water penetrates through the fractures in the earth's
crust down to the subsoil where it can interact with carbides of heavy metals. As
a result of such interaction gaseous hydrocarbons are produced.

Rising due to its mobility and pressure, the mixture penetrates the upper
porous layers of sedimentary rocks, a part of it condenses, forming oil deposits,
and another part saturates the surrounding rocks to produce shale or other
bituminous rocks. A certain fraction of the mixture oxidized and gave products,
such as asphalt. But the bulk of this mixture burned, forming carbon dioxide and
water.

The most favorable periods for the development of petroleum in the Earth’s
history were believed to occur during the era of orogenesis. The processes of
mountain building created a convenient way for water to penetrate into the
bowels of the planet as well as for vapors of oil and gas to come to the surface.

Mendeleev, as he wrote, was struck by the apparent connection between oil
and gas occurrences and mountain ranges. At that time it was not known that the
surface oil seepages were associated with only a small fraction of oil deposits.
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And Mendeleev took this link for a regular pattern. He considered the faults of
the earth's crust on the outskirts of the mountain ranges as a way for the ocean
and sea water to get in the bowels of the earth, and for oil vapour to go
backwards.

The supporters of Mendeleev’s hypothesis believe that the «organic
theorists» couldn’t provide satisfactory reasons for oil occurrences at a depth of
2-3 kilometers and deeper. It’s impossible for the remains of ancient animals and
plants to be buried that deep.

In addition to organic and inorganic hypotheses of oil origin, there is also a
space theory. According to the later, oil was formed of hydrocarbons contained
in the gaseous envelope of the Earth at the time of its formation as a planet. At
first this hypothesis was suggested in 1889 by a Russian scientist D. Sokolov.
He believed that petroleum hydrocarbons formed from inorganic components
scattered in space. These later penetrated into the Earth's matter as it was
forming. This view corresponds to the "cold" initial state of the planet. The
possible arguments in favor of the space oil origin may be the presence of
hydrocarbon-containing radicals in the stars according to astrophysical research
as well as geochemical analysis data of organic compounds in meteorites. But
astrophysical observations and direct space research showed that there are no
hydrocarbon-containing compounds in terrestrial planet group. If hydrocarbons
were found on the surface or in the atmosphere, the cogency of the inorganic oil
origin theory would be obvious. Perhaps it is the only of the three most well-
known hypotheses of the oil origin based on nothing but logical assumptions [1].

As for biogenic oil origin, some scientists have already introduced a
technology to produce hydrocarbon fuel from genetically modified bacteria [3].
Solid fossil fuels (lignite, coals, peat) are mechanically crushed and dipped into
an organic acid or a liquid hydrocarbon to get slurry or paste. A weak or
concentrated acid is used. Acids serve as a solvent and as a donor of hydrogen
protons. Before being mixed with the solid fuel, acids or liquid hydrocarbon oil
are added to Thiobacillus aquaesulis bacteria culture, which is sometimes
combined with Thiosphaera pantotropha. Then the liquid and solid phases are
mixed using stirrer, gas pumping, slurry transfusion or otherwise. The bacteria
cultures applied in this process are preliminary adapted to hydrocarbon and
organic media. A hydrogenation of solid fuels is taking place. In the system with
these bacteria types the solid organic matter is converted into liquid fuel
hydrocarbons.

The result of this process is homogeneous hydrocarbon mass - synthetic
oil composed of hydrocarbons and petroleum fractions obtained from solid fuel
raw material using bacteria. Hydrocarbons produced from coal perfectly blend
with oil (petroleum), when it is added initially. Both substances then mutually
dissolve, with the total volume of oil increasing accordingly. The number of
extracellular hydrocarbons peaks during the initial stationary phase of bacterial
growth and doesn’t increase after the end of biomass accumulation.

The technology described above is only the beginning of the work aimed
at creating an environmentally safe way to produce gasoline. Scientists are now
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working to increase the titer, volume and quality of the resulting biogasoline.
Nevertheless, this is a case of the first successful synthesis of gasoline by
bacteria. And it undoubtedly proves the biogenic origin of oil. On the other
hand, a strong fact in favor of the abiotic oil origin is the increase of oil reserves
in long operated oil and gas fields. In fact, today there is no single unanimously
excepted theory of oil origin.
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Aim: in this article | want to tell about evolution of homo-sapiens, and
stages which he passed.

The period of prehistory or primitive state embraces millions of years. The
man was born on the earth in this period. The origin of man is the subject of
scientific debate. The development of human species is assumed not to form a
continuous straight line. Scientists consider that different types of ancient
humans differing from each other by the structure of the body, skull, brain
volume could co-exist. Some of them were forming a dead-end line of
development and becoming extinct.

Until now scientists argue over the question connecting with the
birthplace of humanity. Some believe that the home of the man is Southern and
Eastern Africa. Others believe that there were several centers of human origin,
including Asia and Southern Europe.

According to Darwin's theory the man has evolved from an ape.

Extant apes represent 4 kind with 7 species, although the opinion about
the number of species of orangutans and gorillas is absent. Let’s describe our
closest relatives briefly.

Orangutans (Pongo) are the only modern apes that live in Asia (in tropical
rain forests). They are on the verge of extinction. It is the largest of the tree-
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animals which are living now. Its growth is 1.2-1.5 m and weight is 32-82 kg.
Orangutans can live up to 50 years in the wild.

Gorillas (Gorilla) are the largest of extant primates. They are under the
threat of extinction due to poaching mainly. They inhabit the forests of central
Africa, live on the ground, moving on four limb with a support on the knuckles
clenched fists. Adult males have a height up to 1.75 m and a weight of 200 kg,
and adult females have about 1.4 m and 100 kg respectively.

Chimpanzees (Pan) inhabit the tropical forests and wet savannas of
western and central Africa. They are under the threat of extinction. The male of
common chimpanzee has growth up to 1.7 meters and weigh up to 70 kg
(females are slightly smaller). Common chimpanzees are omnivorous; they are
characterized by a very complex social structure. They hunt in packs consisting
of males of the second rank under the leadership of a dominant male [1].

But the exact time of divergence evolutionary lineages of humans and

chimpanzees is unknown. This is probably happened 6-8 million years ago.
Although the relative differences between the genomes of humans and
chimpanzees are very low (1.2 %), they still account for about 30 million
nucleotides. This is mainly single nucleotide substitutions, but there are quite
insertions - deletions of long stretches of sequences. Many of these differences
are likely to have no noticeable effect on the phenotype, but we still do not know
how many mutations must occur in the genome of the chimpanzee in order to
obtain a no man. So our understanding of morphological evolution of man is
largely based on fossil remains. Fortunately we have a fairly large number of
fossils that belong to the human evolutionary line (that is not true of an
evolutionary line of the chimpanzee).
In Darwin's time there were virtually no data of paleoanthropology. In the XX
century the situation has been changed radically. It has been made a lot of great
finds, on the basis that a fairly consistent picture of the linear evolution of man
emerges. However, a real breakthrough has occurred in paleoanthropology in the
last 15 years. A number of new branches of the evolutionary tree of man were
opened, which was much more extensive than previously thought. The number
of described species has doubled. New data in many cases forced to abandon
previous views. It has become clear that human evolution was not linear; it was
more bush-like pattern. In many cases there were simultaneously in three-four
kinds and may be even more including the same area. The current situation
where there is only one kind of Homosapiens is not typical.

The early history of the fossils (up to 4.4 million years ago) includes a few
poorly preserved remains. The first of them is a Chadian ardipitek (originally
described under the name sahelantrop), presented an almost complete skull and
jaw fragments of a few individuals. These findings from the approximate age of
7 million years have been made in the Republic of Chad (hence the species
name) in 2001. The volume of the brain and the presence of powerful pull
together it’s brow in structure to chimpanzees, but there are some significant
different features. This creature is believed to have already been an orthograde
(foramen magnum is shifted forward in comparison with monkeys, that is the
spine was attached to the skull not behind but at the bottom), but to test this
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hypothesis, one skull is not enough. Interestingly, the Chadian ardipitek did not
live in the open savannah, and mixed terrain, where open areas interspersed with
forest.

Next by seniority find (the age is about 6 million years) was made in
Kenya in 2000. It is Tugenian ardipitek (he is also an orrorin). Its teeth and
bones of the limbs are preserved. He has just moved on two legs and also lived
in woodland. In general, today it has become clear that the two-legged were
characteristic of members of the evolutionary lines originally. It partly
contradicts the old notion that the transition to walking on two legs was
associated with adaptation to life in the open spaces.

More complete findings at the age of 4.4 million years have been
described as Ardipithecusramidus (“ramid” is root in the local dialect). The skull
of this creature in the structure was similar to skull of Chadian ardipitek. The
brain size was small (300-500 cm 3), the jaws have not acted on. Judging by the
structure of the teeth, Ar. ramidus were omnivores. They were both able to walk
on land on two feet without relying on the hands and climb trees (their feet could
encircle the branch). They lived apparently in the woodland.

Findings of the oldest species of Australopithecus (Au. anamensis,
anam is a lake in the local dialect) are numerous and have an age of 4.2 - 3.9
million years. Masticatory apparatus of that Australopithecus was much more
powerful than that of the A. ramidus. These oldest Australopithecus lived
apparently in the savannas and were the ancestors of A. afarensis.

Fossil remains of Australopithecus afarensis are aged 3.8 - 3.0 million
years old, and include many well-known skeleton of a woman named Lucy (the
age is 3.2 million years old, it was found in 1974). The growth of Lucy was 1.3
m, males were slightly higher. The volume of the brain of this species was
relatively small (400-450 cm 3), a powerful masticatory apparatus is adapted to
grinding coarse meal. Australopithecines were omnivores, but the basis of their
diet was vegetarian. The structure of the hyoid bone is characteristic of
chimpanzees and gorillas, but not for people. So Australopithecus afarensis
almost certainly did not have articulate speech. Thus, the upper part of the body
of this kind was typical for the great apes, but the bottom was typical for people.
In particular the foot has lost the ability to grip things, so that walking upright
was the main form of transport. However, it is not clear whether A. afarensis
spent much of their time in trees, because of the possibility of this structure
shows the hands similar to the forelimbs of a gorilla. This species of
Auwustralopithecus met in woodland, grass and biomes along the banks of rivers.

The latest Australopithecus species (Australopithecus africanus ) is
presented by the fossils at the age of 3.0 - 2.5 million years old, found in
Southern Africa. This species of Australopithecus was similar to the previous
one, but differed from it a bit larger size and more approximate to human facial
features. This species apparently lived in open areas.

Overall the data of paleoanthropology show that in the period from about
6 to 1 million years ago, that is during five million years, quite large and diverse
group of bipedal apes lived and prospered in Africa that his manner of
movement on two legs were very different from all other monkeys.
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However, the size of the brain of the two-legged ape did not differ from
the modern chimpanzee. And there is no reason to assume that they are superior
to chimpanzees in their intellectual abilities.

The third and final stage of human evolution began 2.4 million years ago.
In one of the lines of bipedal apes there has been a new evolutionary trend
namely the increase of the brain started. Since that time known fossils belonging
to the species Homo habilis (Homohabilis) with a cranial capacity of 500-750
cm3 and with smaller than Australopithecus teeth ( but larger than that of
modern humans). The proportions of individuals with Homo habilis is still more
similar to those of Australopithecus, the hands are quite long (in relation to the
body). The growth of Homo habilis was about 1.3 m and weight was 30-40 kg.
The representatives of this kind seem to have been able to have a primitive
speech (in the snapshot of the brain seen protrusion corresponding Broca's area,
the presence of which is necessary for the formation of speech). In addition
Homohabilis was the first species for which it was characterized by the
production of stone tools. Modern monkeys are not able to produce such
weapons; even the most talented of them have made only very modest success in
this, although the experimenters tried to teach them.

Homo habilis began to include in the diet of large meat of dead animals
and their stone tools he is likely to have used for butchering or meat scraped off
the bones. These early humans were scavengers evidenced in particular the fact
that traces of stone tools on the bones of large herbivores are teeth marks on top
of large predators. The predators of course were the first who get to the victim,
and people used the remains of their meals.

Olduvai tools (named for the location - Olduvai Gorge) are the most
ancient type of stone tools. They represent by the stones from which with other
stones plates were chipped.

The second period of growth of the brain (and body size) coincides with
an increase in the proportion of meat in their diet. Fossil remains that carried
more features characteristic of modern humans belong to Homo erectus -
Homoerectus ( and sometimes to several other species). They appeared in the
fossil record 1.8 million years ago. The volume of the brain of Homo erectus
was 750-1225 cm3 were protruding jaw, cheek teeth are large, well-marked
eyebrows, chin jut out. The structure of the pelvis in women has allowed them to
give birth to children with a large head.

Homo erectus was able to make quite sophisticated stone tools (the so -
called Acheulean type) and the use of fire (including cooking). Tools of the
Acheulean type are between 1.5-0.2 million years. The most characteristic of
them for its multifunctionality called the "Swiss Army knife of prehistoric man."
They can be cut, chop, dig up the roots and kill the animals.

According to molecular data Homo sapiens evolved from a small
population of Homo erectus, who lived in Eastern Africa about 200,000 years
ago. The oldest fossils of anatomically modern humans were found just in the
area and have just about this age (195,000 years). On the basis of genetic and
archaeological data was able to restore the way of settlement Homosapiens and
the approximate chronology of events. The first output from Africa took place
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about 135-115 million years ago, but on the Near East, they have not moved; 90-
85 thousand years ago there was a second exit from Africa. And from this small
group of immigrants subsequently happened all the non-African humanity.
People first settled along the southern coast of Asia. About 74 000 years ago
there was a big eruption of Toba in Sumatra, which has resulted in a nuclear
winter and a sharp cooling that lasted for several centuries. The human
population has declined sharply. About 60 thousand years ago, people have got
to Australia, and about 15 thousand years ago in Northern and Southern America
[2].

Nowadays people inhabit all continents and develop their civilization.
References

1. Alekseev VP Formation of humanity. Moscow, 1984. P. 288-310.
2. JJ Roginskii The stages and rates of hominid evolution / / Soviet
ethnography, Ne 6. 1957, 27 p.

GEOLOGICAL EVOLUTION OF THE EARTH: THE OIL
FORMATION
P. V. ZAMULIN

Scientific advisor assistant, A. V. Epikhin
associate professor, Y. V. Kolbysheva
National Research Tomsk Polytechnic University, Tomsk,
Russia

According to modern ideas the Earth is under the of age 4.5 - 5 billion
years. In the history of the Earth two stages — planetary and geological — are
distinguished.The geological stage is a sequence of events in the development of
the Earth as a planet since the formation of the crust. In the course of it the
landforms were formed and destroyed, the submergence, dereliction and
glaciation occurred, various species of animals and plants appeared and
disappeared.

Scientists, trying to reconstruct the history of the planet, explore layers of
rocks. All sediments are divided into 5 groups. According to it the following
eras are distinguished: Archean (the oldest), Proterozoic (early), Paleozoic
(ancient), Mesozoic (middle) and Cenozoic (new). The boundary between the
eras runs through the largest evolutionary events. The last three eras are divided
into periods, as in the sediments the remains of animals and plants are conserved
better and in greater numbers [1].

Each era is characterized by the events that have had a decisive influence
on the modern topography.
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The Archean era differed in a violent volcanic activity, as a result of which
the granitic rocks were formed on the surface of the Earth as the basis of future
continents [2]. At that time the Earth was just inhabited by the organisms that
could live without oxygen. It is believed that sediments of this era covered
entirely certain areas of land. These sediments had a lot of iron, gold, silver,
platinum and other ores [3].

In the Proterozoic era the volcanic activity was also high, the mountains of
the so-called Baikal folding were formed. They did not almost survive and now
they are only presented by a few small surface lifts on the plains. During this
period the planet was inhabited by cyanobacteriae and protozoa, the first
metazoa have appeared. The Proterozoic rock beds were rich in minerals: iron
ore and non-ferrous ores, mica [2].

At the beginning of the Paleozoic era the mountains of Caledonian folding
were formed, that led to reducing the sea basins and appearing the large areas of
land. In the form of mountain some ranges of the Urals, Arabia, South-Eastern
China and Central Europe were only preserved. All these mountains are not
high. In the second half of the Paleozoic era the mountains of Hercynian folding
were formed [2]. This era of a mountain formation was more powerful, the vast
mountain ranges have been formed in western Siberia and the Urals, Mongolia
and Manchuria, in most of Central Europe and the east coast of North America
and Australia. Now they are low block mountains. In the Paleozoic era the Earth
is inhabited by fish, amphibia and reptiles; the flora is dominated by algae. The
main oil and coal fields have sprung up in this period [3].

The Mesozoic era began with a period of relative calm of the internal
forces of the Earth, the gradual destruction of previously created mountain
ranges and the submergence of flat areas, such as the most part of Western
Siberia. In the second half of this era the mountains of Mesozoic folding were
formed. At that time the vast mountain countries appeared which have the view
of mountains now. This is the Cordillera, the mountains of Eastern Siberia, some
parts of Tibet and Indochina. The ground was covered with rough vegetation,
which gradually died and rotted. In a hot and humid climate the marshes and
peats were actively formed. This was the era of dinosaurs. Giant carnivorous and
herbivorous animals have spread almost all over the planet. At that time the first
mammals appeared [3].

The Cenozoic era goes on just up to nowadays. Its beginning was marked
by increasing in the activity of the internal forces of the Earth which led to a
general lifting of the surface. In the age of the Alpine folding the adolescent
folded mountains arose within the Alpine-Himalayan belt and the continent of
Eurasia had got a modern shape. In addition, there was a rejuvenation of the
ancient Ural mountain massifs of the Appalachians, the Tien Shan and Altai.
The climate sharply changed on the planet, a period of strong ice sheets began.
Advancing from the north the ice sheets have changed the relief of the
continents of the Northern Hemisphere, forming the hilly plains with many lakes

(3]
Let us consider the era during which the deposits of oil and gas fields
arose: the Paleozoic, Mesozoic and Cenozoic eras.
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The Paleozoic era is defined by the time from 540 million years ago to 252
million years ago. In its turn the Paleozoic era is divided into the Cambrian,
Ordovician, Silurian, Devonian, Carboniferous and Permian periods. The main
periods of oil and petroleum products are the Devonian (416 - 359 million years
ago) and Carboniferous (359 - 299 million years ago) periods [2].

During the Devonian period there was a decrease of the area of seas,
leading to the emergence of a hot climate and first deserts. At the end of the
Devonian era the Hercynian folding begins. Its name comes from the Hercynian
forest in the mountains of Central Europe. It starts with the immersion of ancient
platforms which is accompanied by splits of the crust. The lava flew by these
splits and formed the extensive basalt covers the so-called traps. The emergence
of the major oil and gas fields just starts.

In the Carboniferous period the swampy lowlands are widespread due to a
hot and humid climate. This is the most intensive period of the mountain
formation of Hercynian folding. At this time the Appalachian mountain chains,
the Urals, the Tien-Shan Mountains, the Central Kazakhstan and others are
formed. The Hercynian folding formed the base of new platforms, such as the
West-Siberian [3].

The Mesozoic Era dates back from the time period 252 - 65 million years
ago and is divided into the Triassic, Jurassic and Cretaceous periods.

In the Mesozoic era the main periods of the oil formation are Jurassic (199
- 145 million years ago) and Cretaceous (145 - 65 million years ago) periods [2].

The Jurassic period was marked by the formation of the modern oceans
and, as a result, the dominance of a hot and humid climate.

In the Cretaceous period the emergence of young mountains occurred in
the areas of the Mesozoic folding. In different regions it was with unequal
intensity and not simultaneously. Earlier this folding began in the south-eastern
Europe and the southern Asia. Especially it passed intensively along the
continental margins of the Pacific Ocean in the Northern Hemisphere [3].

The Cenozoic era dates back from 65 million years ago to present days.
The main oil-forming period of the Cenozoic era is considered to be the
Neogene period (23,03 - 2,588 million years ago).

The Neogene period is characterized by the emergence of young
mountains in the areas of Alpine folding that lasted the whole era and has not yet
subsided by this time. This is evident from the existence of earthquakes and
volcanoes. This folding covers the Pacific Ocean with its coasts and islands. The
second folding zone spreads widely from the Mediterranean to the Malay
Peninsula in Asia. This folding is named by the Alps where it was first explored.
The Neogene sediments are associated with numerous minerals. The most
important oil and gas fields of sedimentary minerals are found in the foothills
and intermountain troughs of the Middle East, California, Alaska, Japan and etc.
In the USSR the Carpathian, Azov-Kuban, Terek-Caspian areas refer to the oil
and gas regions, the Transcarpathian, Eastern Black Sea, South Caspian, and
Fergana areas — to the intermountain basins, the Sakhalin-Okhotsk, South
Okhotsk and Anadyr areas to the intermountain depression basin [4,5].
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«There are two important reasons why we should not forget this tragedy.
Firstly, if we forget about Chernobyl, the risk of similar technological and
environmental disasters in the future can increase. Secondly, more than seven
million people cannot afford to forget. They suffer every day as a result of
events happened in 1986. Undoubtedly, the heritage of Chernobyl will remain
with us and our descendants for generations to come». These words were said by
UN Secretary-General Kofi Annan in April 2000.

It goes without saying, the first debates about nuclear power began just as
long as its industrial use. Currently, the demand for energy constantly grows.
The global increase of it is caused not only by the necessity to provide access to
energy for the population, which still did not have this opportunity. It is also
necessary to satisfy the need to ensure the access to clean water, caused by
population growth. Nuclear power can solve all these problems: it does not
produce a large amount of carbon dioxide in the atmosphere and allows
countries to strengthen its energy independence.

By definition, nuclear energy - is an area of technology based on the use of
nuclear fission to generate heat and electricity production. The development of
this field of industry began after World War II in countries that have nuclear
weapons. The USSR, the U.S., France and Britain actively worked at the
development of different types of reactors. There was no the nuclear power of
industrial type up to 1969. It was only in 1973 when stocks of raw materials for
thermal power plants have been exhausted in the major industrialized countries
but electricity demand increased; the need for alternative energy sources has
become evident. For that matter, nuclear energy was the most suitable decision
for development in the near future [5].

153


http://school.xvatit.com/index.php?title=%D0%93%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D1%81%D1%82%D0%BE%D1%80%D0%B8%D1%8F_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8
http://porosenok.vnt.ru/taras/docs/neft.htm
http://rui-tur.ru/geologicheskoe-letoschislenie.html
http://www.mining-enc.ru/n/neogenovaya-sistema-period-neogen/
http://sbio.info/page.php?id=11722

If we consider the advantages and disadvantages of nuclear power, the
saving of raw materials is the obvious positive aspect. If about 3-5 million tons
of coal is required for thermal power plant, with a power of 1 million kW, you
need only 30 tons of uranium for nuclear power. During the production, there
are no processes of burning, and, therefore, emissions are excluded. For
comparison, the thermal powers produce about 20% of the harmful emissions.
The cities, located near the nuclear power plants are among the ecologically
cleanest in the world. There are continuous inspections of radioactivity of land,
water and air, as well as analysis of flora and fauna - a permanent monitoring
allows seeing real impact on the ecology of the region. It is worth noting that
during the observation, in the area of nuclear power plants deviations from
normal background radiation are never recorded, except for emergency
situations. In addition, nuclear power is not only used to supply electricity to
industry and the population. Thus, one cannot ignore its advantages for
submarines and icebreakers. Using nuclear engines allows them to exist
independently for a long time, move to distant places, and submarines can be
under water for months. Today in the world underground and floating nuclear
power plants, as well as nuclear engines for space aircraft are being developed.
The study of «the world of the atomy, contributed to the development of such
industries as nuclear medicine .New technologies and different isotopes
necessary for the treatment of cancer with radiation therapy are explored. [3]

However, there are negative aspects of nuclear power, and they cause
alarming fears. One of them is the potential danger of radioactive contamination
as a result of the reactor accident.

Currently, nuclear energy is undergoing regeneration. After the accident at
the Chernobyl nuclear power plant the West brought its nuclear program to its
close, but in the Asia - Pacific region the opposite situation has been seen: it is
continuously developing nuclear energy, and in the value chain of electricity
generated by nuclear power plants, there are new members.

After the accident at the Fukushima nuclear power plant, many countries,
which have their own nuclear power, are lost in thought about energy policy.
But a year later, it is clear that the vast majority of them hold the previous course
of development of nuclear power. Belgium, Sweden , Spain , Italy — refuse from
building of new nuclear power plants; Germany, because of severe frost, was
forced to start several nuclear reactors, stopped earlier to prevent network
congestion, but it is expected that it will continue its policy of refusal. France,
which has a 78% part in the nuclear power generation, especially relies on
nuclear power; the United States intends to resume building of new nuclear
power plants after the 30 - year pause. The future of nuclear power in Japan
remains under question. So far decision of the temporary stopping of all nuclear
power plants is made [4].

Most countries, including Russia, have stuck to the plans for development
of nuclear energy. A quarter of century after the terrible accident at the
Chernobyl nuclear power plant, Russia believes in ambitious plans to build new
reactors.
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The real struggle between environmentalists and supporters of nuclear
energy takes place in Siberia. The stumbling block was plans, which exist only
on paper so far, to build a new nuclear power plant in Tomsk. Some people
claim that we can repeat Chernobyl and Fukushima, taken together, others talk
about new safe and unique new project that is vital to the region.

There is no unity among experts in the field of nuclear energy. «The world
always toes on a line, and | do not think you can do nuclear power stations less
secure than other types of power generation. Nuclear power plants - is the most
dangerous way to generate electricity, which is invented by humanity, » - said
the academician Alexei Yablokov. «As for safety, a new reactor is not better
than any thermal power plant. Now in ecology even without this subject there
are a lot of problems — for example, pollution of Lake Baikal», - said the
president of the fuel company «Fuel Elements» Yuri Olenin. [1]

Now the main themes of discussion about the development of nuclear
power are the validity of the building of new nuclear power plants. But in the
future, the list of question themes to be discussed will necessarily include such
topics as recycling of nuclear waste and nuclear energy output capacity of the
operation. [6]

In conclusion we can say that for the nuclear power the amount of positive
and negative factors is almost equal. In the growing crisis of hydrocarbons, the
use of nuclear technology could be the key to recovery from energy starvation.
The reserves of radioactive elements are about million tons. They are practically
inexhaustible with the current level of consumption. On the other hand, in spite
of all technical ways to avoid accidents at reactors, we cannot exclude the
impact of natural and human factors. Explosion of reactor at the Chernobyl
nuclear power plant, accident at Fukushima -1 and others, can be repeated
several times, causing the death of radiation and contamination of thousands of
people, the extinction of plant and animal species. In addition, the radioactive
waste must be isolated from the biosphere for a period of time that is not
amenable to human imagination. Therefore, in spite of all the positive and
negative aspects of nuclear technology, it is impossible to say with certainty
what the "peaceful atom» will bring us - salvation or destruction.
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Probably each one of us at least once in our life has thought about the
future. And not just about our personal future, but about a global, universal one.
Unfortunately, the time machine does not exist yet, and it won’t really be
invented in the nearest future, so we can only predict the future. Some write
books in the genre of science fiction, and someone is trying to predict the future
by means of logic and progress in the present. There are engaged scientists
called futurologists and journalists around the world, who constantly try to
figure out what does the future hold for us. But, anyway, none of them can come
to a consensus, even though there are a lot of followers and loyal listeners to
each point. They were divided between those who are inclined to believe the
optimistic forecasts and those who do not believe in a positive outcome.

The aim of this work is to consider the most remarkable theories about
future of humanity and our own planet.

Professor Michio Kaku is famous all around the world for creating the
theory of positive future. He predicted how the life of humanity would be
changed by the XXII century. Just a century ago, we didn’t even think that we
would have TVs, computers, Internet and etc. and now we’re surrounded by
wonders of the modern technology.

In contrast to Professor Kaku’s theory, doctor of physics Jonathan
Huebner says that human progress will stop after 2 years. Of course, life itself
will not be stopped, but the inventions will not be so great and thus humanity
will become much closer to the Middle Ages. Here are a few arguments "for"
and "against" it:

1. By 2020, the progress of humanity will jump so high, so we will be able
to defeat all diseases that are considered incurable now. How can we reach this?
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With the help of a universal and continuous diagnosis of various abnormalities,
says Professor Kaku. Small chips will be installed even in the public toilets and
they will monitor the health of a person and then give the result. Thus, people
will be able to treat the disease even at the earliest stages. This will ensure the
better survival of our species.

In opposition, there is a pessimistic point of view. In place of the diseases
that mankind will be able to overcome; dozens and dozens of new ones will still
attack us. Certainly, technology changes, but the human mind and brain remain
the same nonetheless. Also, there is a possibility, that drugs will become
necessary for our survival.

2. By 2025, everyone will be able to buy a flash drive, which will have a
transcription of one’s DNA. Thus, he will know his full medical history and
tactics of treating his own diseases.

But opponents don’t think so. In this period of human life the daily diet
will include tightly genetically modified foods that cause gene mutations in
several generations and reduce the fertility of the human race up to 20 %.

3. In 2030 computers in our modern sense are expected to disappear.
Instead they will surround us all every day, like electric impulses. Technology
will advance forward so that the Internet will be used through normal contact
lenses. Internet also will be automatically translated into various languages,
people will instantly know about some of the events and happenings of reality,
which he is interested in. People can even make their own part in them, to create
for themselves something like virtual reality. The construction of such device is
already in progress in the University of Washington.

The other side is perplexed: what about the human unit? Such a device
also means that people no longer need to have schools, teachers, translators,
directors, writers, etc. will disappear dozens, if not hundreds, of different
professions, including creative. This means that humanity will no longer belong
to itself, it will belong to different chips, computers, depend on them, and this
simply cannot be allowed, since such technological advances will provide a
degradation of mankind.

4. In 2035 the problem of donor cultivation will be solved in special
laboratories. As research shows, the organs can be grown practically in the «test
tube» without any material costs. Thus, the patient will not have to wait years for
suitable donors, because this will be his own organ, which won’t cause any
problems in his body.

Other scientists argue that such procedures will cost a really huge amount
of money and only a few will be able to afford such a luxury. No matter how
mankind is moving forward, the money won’t become worthless, but rather the
contrary, the scientists who did such a discovery will request for their work
whopping amount of money.

5. By 2040 scientists will make their most fantastic and grandiose ideas
come to life: humanity will learn to read each other's minds! This will allow us
not only to better understand those, who we are close to , but also help paralyzed
patients to communicate with healthy family and with others. This will give us
so many incredible opportunities. This theory is supported by the fact that the
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patient is already implanted microchips, which allow them to use different
characters on the monitor to communicate with others.

Other scientists argue that such opportunities will become main reasons
for conflict and war. Now no one is allowed to invade the personal space of
others. And if we will soon be able to look through almost all walls, the only
private things that we will have will be our thoughts. But they will be open to
everyone as well, which isn’t that easy to get used to.

6. In 2045 there will be an opportunity to revive the extinct, species, and
species that have become extinct in the present period of time. Scientists have
managed to clone an animal that has disappeared from the face of the Earth 25
years ago, so it is likely that it will be possible to revive not only the dinosaurs,
but even the Neanderthal.

In opposition, there is also a refutation. By 2045 the planet will be so
crowded that the revival of the ancient species would be just pointless and
dangerous to the Earth's natural resources. This has been proved by scientists:
the planet will not have enough space even to bury all the dead. Decaying
remains will ensure the survival of various new viruses and bacteria which leads
to deprivation and deformities.

7. In 2050, everyone will be able to travel into space with the help of a
special elevator, running on solar batteries. Cable lift it will have a length of 100
thousand kilometers and will be able to pick up the piles weighing more than
100 tons, so hundreds of thousands of tourists will be able to go up and look at
the space with their own eyes.

Other scientists argue that by the time the human intellect will already be
in a state of regression. The human brain is subjected to degradation and ceases
to function in such a volume.

8. By the end of the XXI humanity would make such a leap in
technological development so we will no longer need money, no need to work.
Meals can be done almost from the air, and robots will replace the labor force.
No longer need to pass an exam for a driver’s license, as the cars themselves will
control the movement, as well as aircrafts and other kinds of transport.

This theory seems unbelievable for many people, including ourselves. The
evolution of man is limited. It is a natural "invention», as well as other species,
and thus it has a boundary in the knowledge and development. The man, of
course, will not stop at anything, but you should always think about the
consequences, because there is no guarantee that we will not destroy the planet
long before the year 2100.

However, scientists have already known what will happen to our planet.
Earth's future will be determined by several factors: an increase in the
luminosity of the sun, loss of heat the Earth's core, perturbations from other
bodies in the solar system, plate tectonics and biochemistry at the surface.
According to the Milankovitch theory, the planet will continue to be subjected to
cycles of freezing due to changes in the eccentricity of the orbit of the Earth’s
axis of rotation and precession. As a result of the ongoing supercontinental cycle
of plate tectonics are likely to lead to the formation of a supercontinent in 250-
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350 million years, and over the next 1.5-4.5 billion years the Earth's axial tilt
may begin to experience random changes to the deviation of up to 90 °.

After 1-3 billion years of continuous increase in solar radiation caused by
the accumulation of helium in the core of the sun, will lead to the disappearance
of the oceans and stop the drift of continents. After four billion years, the
increase in temperature at the Earth's surface will cause a rapid greenhouse
effect. By that time, most, if not all, of life on the surface of the Earth will die.
The most likely fate of the future of the planet is the absorption of its Sun in
about 7.5 billion years after it becomes a red giant and expands to the
intersection with the orbit of the Earth.

All in all, | dare say that almost all theories to sound sensible, however
future is still future and we cannot know for sure what will happen, so we can
only wait for it.
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In rivers and other nature ponds the natural process of water self-
purification goes on. However it goes on very slow. While industrial and
domestic discharges were not so large, rivers cope with that by themselves. But
in our century of a great industry due to a sharp increase of discharges, ponds
can’t cope with so harmful pollution. There was a need to neutralize, treat
wastewaters and recycle them.

Wastewater treatment is a treatment of wastewaters in order to consume or
remove them from harmful substances. The release of wastewaters from a
harmful chemical pollution is a very sophisticated production. It consists (as any
other production) of raw materials (wastewater) and finished products (purified
water). Though a wastewater treatment is forced and costly and it is a fairly
complex task associated with a wide variety of contaminants and the appearance
of new compounds in their composition [1].
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Methods of the wastewater treatment can be divided for two large groups:
destructive and regenerative [2].

In the basis of destructive methods the processes of destruction of
pollutants are. Formed products of disintegration are removed from the water in
a form of gases or sediments or remain in the water but in a neutralized state.

Regenerative methods consist not only of the wastewater treatment but the
recycling of valuable substances from the waste.

The wastewater treatment can be divided into mechanical, chemical,
hydro-chemical, electrochemical, physicochemical and biological methods.
When they are used together, the method of a treatment and sanitation of
wastewaters is called combined one. The use of a particular method in each case
depends on the nature of a contamination and the extent of impurity harmfulness

[1].

The essence of a mechanical method presupposes that mechanical
impurities are removed from wastewaters by a settling and filtration. Particulate
pollutants according to the size are trapped by grids, screens, sand traps, septic
tanks, cesspools. The mechanical treatment can remove from the residential
wastewaters up to 60-75 % of insoluble impurities and up to 95 % from
industrial ones, many of which are used as valuable impurities in production.

The chemical method presupposes that to the wastewaters various
chemicals are added. These chemicals react with contaminants and precipitate
them in a form of insoluble precipitates. The reduction of insoluble impurities up
to 95% and soluble impurities up to 25% is achieved by the chemical treatment.

Hydro-mechanical methods are used to extract from the wastewaters
insoluble particulate pollutants of organic and inorganic substances by
sedimentation, straining, filtration and centrifugation. For this purpose a variety
of structural modifications of sieves, screens, sand traps, septic tanks,
centrifuges and hydrocyclones are used.

Electrochemical methods of a wastewater treatment of various soluble and
dispersed impurities include an anodic oxidation, a cathodic reduction,
electrocoagulation, electrodialysis. The processes underlying these methods
occur when the electric current passes through the wastewater. Under the
influence of the electric field positively charged ions migrate to the cathode and
negatively charged to the anode. In the cathodic layer the recovery processes
occur and in the anodic layer the oxidation processes take place.

Physicochemical methods of wastewater treatment are diverse. They are
coagulation, flotation, adsorption refining, ion exchange, extraction, reverse
osmosis and ultrafiltration. When the physicochemical method of the wastewater
treatment is used finely dispersed and dissolved inorganic impurities are
removed and badly oxidized organic substances are consumed.

Biochemical methods of wastewater treatment are used for a treatment of
domestic and industrial wastewaters from organic and some inorganic (hydrogen
sulfide, sulfides, ammonia, nitrate, etc.) substances. The purification process is
based on the ability of microorganisms to use these materials for feeding,
turning them into water, carbon dioxide, sulfate, phosphate ion and increasing
their biomass.
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As the simplest and most frequently used method we consider the
mechanical method of a wastewater treatment.

The mechanical water treatment method is considered as an initial stage of
wastewater treatment in which coarse impurities are removed from the
wastewaters by means of first stage mechanical filters [1].

The range of a treatment in which the mechanical wastewater treatment
methods help to purify water is wide enough. In the case of a domestic
wastewater treatment up to 60 % of impurities can be removed from water and
in the case of an industrial wastewater treatment — up to 90 % of impurities can
be removed from the water by mechanical wastewater treatment methods.

Furthermore it is important to understand that the mechanical wastewater
treatment methods in fact being the cheapest among the other methods are used
to prepare the wastewaters to participate in the processes of a chemical and
biological treatment. Coarse dispersive suspensions containing in the
wastewaters can damage the expensive equipment operating on the basis of
methods of biological and physicochemical processes.

There are three main methods of the mechanical treatment of wastewaters
— settling, straining and filtering.

For the removal of mechanical impurities such as sand, rust the water
clarification filters or in other term mechanical filters are used. Mechanical
filters are made of fiberglass shell filled with a filter loading and a control unit
that allows holding the stage of loosening and washing load automatically. The
filtration rate depends on several factors: the nature of a filter material, the
nature of a pollutant, the water temperature. With the saturation of upper layers
of the boot a process of filtering goes on downstream layers [2].

Nowadays the following main methods of mechanical wastewater
treatment can be used:

1. the method of wastewater treatment using static tanks. The refineries
and related enterprises often use the so-called static settling tanks for the
industrial wastewater treatment. In the static settling tanks about 90 % of the so-
called easy-to-separate oil was removed from oil and water mixture. This
method does not involve deeper water purification as it requires a significant
amount of time.

2. the method of wastewater treatment using dynamic tanks. As a part of
the mechanical wastewater treatment dynamic tanks in which the liquid is
purified in motion are widely used. Depending on a vertical or horizontal liquid
movement tanks are subdivided into horizontal and vertical.

3. the method of wastewater treatment using thin-layer tanks. In the
process of wastewater treatment enterprises use two technologies of separating
contaminants from the water: the lighter particles float and the heavier particles
deposit. The higher the walls of a tank, the longer correspondingly the particles
float or deposit. Reducing the height of the tank walls increases a construction
area and its cost [1].

To solve this problem thin tubular and plate tanks were created. In tubular
tanks steeply inclined tubes and the tubes with a small tilt angle are used in
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which the precipitates slide due to the natural slope of the tubes and their small
diameter in the lower part of the tube. The diameter of a tube as a rule is about
2-3 c¢m, the length of a tube is about 1m. In the plate tanks the similar principles
of wastewater treatment are used. The plate tank for the wastewater treatment is
a package of parallel set of plates along which the liquid moves. The plate tanks
can be direct-flow and counter-flow. The difficulty in applying as the plate tanks
so the tube tanks is that during the operation such tanks can be easily packed by
large pieces of sediments and be output from the system by them.

In this case sand traps, oil traps and oil separators can be also used. The
sand traps are structures in which heavier particles work to the bottom in the
process of a wastewater settling. The oil traps and oil separators are structures in
which lighter particles float in the process of the industrial contaminated water
settling.

As it has been already mentioned the problem of polluted wastewaters in
our time of a developing industry is very serious. This issue must be approached
not only from a scientific point of view but also from an economic perspective.
It is important to remember that the water treatment method was not only
effective, but also relatively cheap. One of such methods is a water percolation
with the use of adsorbents. The adsorbents are natural minerals — bentonits.
These are white clay with a simple chemical composition. They are cheap to be
extracted and their sufficient number allows using them very often. They have a
very large surface area whereby they retain in it all impurities by passing water.
Also it is possible to activate them by acids. This activation increases their
sorption properties in several times. This method is very attractive because of its
low cost and simplicity [1].

Nowadays, there is also the problem of water hardness. Coarse admixtures
of calcium spoil the equipment in use creating a variety of scales and
precipitations. There are several methods of the water treatment from impurities.
One of these methods is ion method.

The essence of this method is that through a filter filled with ions (anions
and cations) leak the water with hard salts. They undergo chemical reactions
with ions thereby forming precipitates which do not extend beyond the filter or
soluble harmless salts which subsequently do not affect the properties of the
water. The method can be easily realized, however, it has negative
characteristics. One of them is a price. The reagents required for the
implementation of this water treatment method is very expensive and it is not
known how often filters should be changed, whether it has a way of regeneration
or it has a "one-time" effect, as the number of ions is limited and they are
constantly being spent.
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Urboecosystems are the cities, towns, and urban strips constructed by
humans.This is the growth in the urban population and the supporting built
infrastructure has affected both urban environments and also on areas which
surround urban areas. These include semi or 'peri-urban' environments that
fringe cities as well as agricultural and natural landscapes. Scientists are now
developing ways to measure and understand the effects of urbanisation on
human and environmental health.

By considering urban areas as part of a broader ecological system,
scientists can investigate how urban landscapes function and how they affect
other landscapes with which they interact. In this context, urban environments
are affected by their surrounding environment but also affect that environment.
Knowing this may provide clues as to which alternative development options
will lead to the best overall environmental outcome.

CSE's urban ecosystem research is focused on the following aspects:

1. Understanding how cities work as ecological system

2. Developing sustainable approaches to development of city
fringe areas that reduce negative impact on surrounding environments

3. Developing approaches to urban design that provide for
health and opportunity for citizens [3].

Climate changes are becoming more and more evident. Specifically
distinct are these changes in cities: summer heat on scorching asphalt and among
concrete walls; frosts interchanging with thaws and sleet; cold and protracted
spring with withering winds, etc. — all of these are endured with much more
difficulty than outside of city and often lead to depressions. Together with other
city traditional unfavorable conditions (e.g. no contact with nature, pollution,
congestion) they lead to increasing number of drug addicts, criminals and
suicides. That is why adaptation of urboecosystem to climate changes is quite a
pressing issue nowadays. The nature itself offers us a solution for majority of
urban environment problems. In the process of sinurbanization both flora and
fauna of cities enrich themselves with new species, which find there favorable
living conditions due to infinite diversity of biotopes, their fine mosaic pattern
and ecotone effect. This helps to solve a problem of people’s need to constantly
communicate with nature, with non-domestic animals in particular. At the same
time we need to provide year-round shelters for those we wish to see quite often.
This includes small songbirds, butterflies, lady-birds, squirrels, etc. in the first
place — they are the ones to create a zootheraupeutic effect for most citizens.
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Artificial nesting, birdfeeders, drinking bowls, summer and winter shelters must
be located in the immediate proximity from one another and constantly looked
after. Birdfeeders should actual y be integrated into the winter shelters, as in
sharp frost and strong wind even a few meters flight may turn out deadly. Of
course, all these minor architectural forms (MAFs) designed for our eye-
pleasing little ones should blend well with modern city design, should be built
and used according to scientifically developed standards [2].

Thus it seems reasonable to create a special division as a part of municipal
services that deal with urban environment improvement. Almost all problems
connected with summer heat in the city — both for people and animals — could be
solved through greening, because plants while being alive do not grow warmer
than 270C. By completely covering soil in the city with thick vegetation mantle
we can protect it from overheating, drying out, weathering, erosion, etc. For this
purpose it seems reasonable to use ruderal plants, which do not need any special
care (e.g. Cynodon dactylon, Polygonum aviculare), or unpretentious cultivated
plants (e.g. Cerastium biebersteinii,  Spiraea X pumilionum, Berberis,
Crataegus). In the context of rapid and visible urban environment improvement
through vegetation, western countries are consumed with “partisan greening”
movement — people planting every available patch of land, even where it is
forbidden.

Unfortunately in our country we can witness quite the opposite —
vegetation being replaced with MAFs. Wall and roof gardening is also worth
mentioning as it can help us spare air-conditioners in summer. Depressingly
bare walls of our buildings get hot and radiate heat both inside and outside,
additional y warming up the environment by reflecting sun rays. Such
overheating can be prevented by vine (Parthenocissus tricuspidata), which is
dust-, gas- and drought-resistant and does not need any extra support to twine
the walls. Overall greening will solve another problem of a modern city —
violation of videoecology laws, when visual analyser is forced to function in
conditions that strongly differ from those it evolved in. Vast monotone surfaces,
where nothing catches the eye, infinite lines of windows, vertical facade edges,
plenty of dirty-grey colour — all of these may cause vision disorders, depression,
dizziness, headaches, etc. Vegetation will provide visual environment almost
identical to the natural one. The above-listed measures will favour city
conditions improvement both for people and animals by creating a proper
habitat. However, under climate fluctuation conditions it is necessary to create
Phytorecreational zones (multilevel ones in particular) for the most vulnerable
population groups — children, elderly people or those suffering from various
diseases — as it would help them feel comfortable in a city. Phytorecreational
zone is a dense green plantation of trees with crown closure that creates a special
phytogenic medium, favourable to people with health problems. Phytogenic
medium properties vary depending on height above the ground — the higher the
lesser carbon dioxide and water vapour content, the higher illumination, oxygen
and phytoncides content. Recreation zones situated in such a medium at various
heights will al ow anyone to choose a level comfortable specifically for them
[2].
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The studies performed in a particular metropolitan area and the approaches
used can be applied in assessing the ecological status of other cities. In practical
terms, the results can be used to develop the concept of greening urban areas,
creating databases and organizing continuous monitoring of plantations and soils
of recreational areas as well as to study and implement standards of maximally
allowable air pollutants influence on the plantation and soil of a city. Urban
growth and an increase in areas of urbanized territories, observed in recent
decades, create many environmental problems. Within cities we have an integral
effect of a large number of negative factors leading to significant deterioration of
living conditions. First of all, modern urboecosystem is characterized by high
levels of pollution, connected with intensive development of industry and
transport. Within a city and its surroundings also a number of climatic
characteristics change, the transformation of vegetation and other processes take
place. The study of the ecological situation in cities is one of the priorities in
environmental research. In the process of city formation its natural ecosystem
gradually degrades and its place is occupied by a completely new man-made
system, which is characterized by specific features. The main negative impact on
the city ecosystem is made by such factors pollution, industrial emissions,
exhaust fumes, noise and thermal pollution and an increase in recreational load

[1].

Natural ecosystems, including those located within a city, are endowed
with the possibility of self-organization, which gives them the opportunity to
consistently and efficiently operate in the prevailing circumstances. Any changes
of these terms and conditions may be considered as external loads on
biogeocoenosis and its components. If the load exceeds the range of stability of
the system defined by the internal mechanisms of self-organization, irreversible
changes take place up to complete destruction. Thus, the solution to the problem
of stability of a city ecosystem requires, on the one hand, the study of natural
laws governing its operation, and on the other - the identification and valuation
of external loads, destabilizing its status [1].

To increase the comfort of living conditions in the world of building cities
greenery is widely used. In the cities of Siberia with its harsh and acutely
continental climate and a significant discomfort of living, the importance of
forests and green areas as positive environmental factors is particularly high.
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Quite a lot of hypotheses attempting to explain the natural evolution of
the Earth crust have been collected so far. They consider a structure of the Earth
subcrustal mantle with different degree of details and the mechanism of
processes proceeding there. These hypotheses present the general direction of
the Earth development sometimes in the opposite view. Thus the concept of the
continental drift is not generally accepted, but some hypotheses that offer
alternative solutions have a very convincing argumentation. This paper is an
overview of the most important geotectonic views.

The hypothesis of the expanding Earth came one of the very first and
was expressed by M. V. Lomonosov and J. Hutton in the XVIII century. It
explains the origin of oceans as a result of cracking and crust expansion due to
the increase in the Earth volume. According to scientists from the Carboniferous
to the present time the diameter of the Earth was to be increased more than a
third, while the surface area was to double. But it isn't clear, what reasons could
cause such a sharp increase in the Earth volume [1].

The contraction hypothesis (lat. contractio) was very popular in the
XIX century and at the beginning of the XX century; it was put forward in the
thirties of the XIX century and was finally formulated in 1852 by Ales de
Beaumont. According to this hypothesis the Earth’s sphere was originally in a
melted state and since then slowly cools down. The Earth volume as a result of
this process is gradually reduced and the Earth crust shrinks like a dried apple
peel. This "shrinking" of the crust is maximum in more plastic areas filled with
thick layers of sediments, that is, in the geosynclinals belts that are compressed
besides by more rigid adjacent blocks of platforms. To the disadvantage of the
contraction hypothesis it can be referred the insufficient account of magmatic
processes that can’t be reduced only to the compression of the subcrustal matter
due to cooling. Secondly this hypothesis does not explain the frequency of a
manifestation of tectonic movements, i.e. the change of relatively short periods
of the tectogenesis by long periods of a relative stability. Selectivity of tectonic
movements is unclear: if to remember a peel of the dried-up apple so the
mountain folds have to evenly cover the Earth’s surface. And at last according to
scientists (e.g. V. A. Magnitsky) the speed of cooling of the Earth’s interior is
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quite small (less than a degree per one million years) and has no essential value
in the voltage excitation in the Earth’s crust [3].

All these arguments suggest that this hypothesis is untenable though the
idea of the Earth contraction has to be considered in the explanation of
geotectonic processes.

The pulsation hypothesis (lat. pulsatio) is a kind of a compromise
between two previous ones. Ideas of the rotation of compression and expansion
phases in the history of the Earth were expressed by A. Rotpletts, V. Bukher and
other scientists, but were significantly expanded and developed in the thirties by
academicians V. A. Obruchev and M. A. Usov [1]. According to this hypothesis,
the Earth is undergoing in turns a compression phase (prevails) and an expansion
phase.

According to V. A. Obruchev in the expansion phase radial and vertical
movements dominate: in mobile belts there is a crustal stretching with a
formation of geosynclines; in stable areas the crust buckle and break into cracks,
grabens and the horsts are formed. When the crust is compressed the tangential
movements dominate. It leads to collapse in folds of geosynclinals deposits, to a
block folding of the platform basement; overlap faults are formed, and processes
of the regional metamorphism with a formation of gneisses and crystal slates
take place. According to V. A. Obruchev and M. A. Usov the compression
reasons are the heat release in a previous phase of the expansion due to carrying
out it by lavas, gases, vapors, etc., and also the gravitational compaction of
internal zones of the Earth. The expansion reasons may be associated with a
phase transition of the magma from solid to liquid. The pulsation hypothesis
assuming both a compression and an expansion of the Earth's crust is much
broader than the contraction hypothesis. It explains the role of magmatic
phenomena, a fault formation, folded and oscillating motions as well as the
frequency of tectonic processes in the Earth's history. Processes of a
compression and an expansion of the crust can be also explained by the impact
on internal spheres of our planet by the space reasons [1].

The hypothesis of a continental drift was completely expressed in
1910 by the American scientist F. Teylorom and in 1915 by the Austrian
meteorologist Alfred Wegener. In the book "Origin of continents and oceans" by
Alfred Wegener this hypothesis was completely studied and now sometimes it is
called "Wegener's hypothesis”. A. Wegener concluded that until the beginning
of the Mesozoic the continents formed a single supercontinent — Pangaea that
later was split, and its pieces, the present continents, moved in different
directions and continue to move around. The resistance of the seafloor to a
displacement of fragments causes the uplift of the folded mountain ranges along
the edges of continents.

However, the inability to test the hypothesis, as well as strong objections
put forward by geophysicists, led to the fact that the idea of the continental drift
was rejected. Moreover, it was established that in many areas the occurrence of
long-lived deep faults, going deep into the mantle and preserving their position
for a long time, that also contradict the hypothesis of the continental drift [4].
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The hypothesis of the new global tectonics. In the late 50s — 60s years
of the XX century a revival of A. Wegener’s hypothesis on a new basis began. It
was promoted by some circumstances.

Firstly, the paleomagnetic study of rocks found nothing compared to the
current location of the poles in the geological past as well as the moving of
continental land masses.

Secondly, the underwater system of mid-ocean ridges with graben-
divings along their axial parts, so-called the rift zones, was discovered. In the
early 60s Mr. Hess and Robert Dietz following A. Holmes put forward the
hypothesis of the expansion of the ocean floor from the mid-ocean ridges
towards the periphery under the influence of convection currents in the mantle
and the rise of molten material from the upper mantle to the surface. It was
calculated the speed of a moving apart of rift zones, that amounted 1 cm per year
for the North Atlantic and up to 6 cm per year in some parts of the Pacific
Ocean. Later D. Wilson defined transform faults, covering the main rift system
and established the fact of the increase in the age of volcanic rocks in a process
of removal from the axis of the rift.

Thirdly, it was received a final confirmation of the presence of
decompressed, tough, sometimes molten rocks in the upper mantle layer. It was
called the asthenosphere that meant "weak layer." Thanks to the discovery of the
asthenosphere it became much easier to understand the mechanism of the
horizontal movement of plates. Fragments of the lithosphere, limited by rift
zones and called the lithospheric plates slowly slide on the viscous
decompressed asthenosphere.

In the late 60s the scientists D. Le Pishon, V. Morgan, D. Heyrttsler, B.
Izaks and others found out that such large lithospheric plates are relatively few
(8-10). The plate can be oceanic, continental and mixed. According to the plate
tectonics, a peculiar mechanism of their movement operates. In areas of the mid-
ocean ridges from mantle the convection currents reach the surface by deep
faults from the mantle, and entering new portions of the basaltic magma move
apart as wedges, push apart adjacent lithospheric plates, building them up from
the inside. This process is called a crust spreading. The constructions, presented
by the foregoing and by many other researchers, and summarized under the
names “plate tectonics" and the "new global tectonics"”, received the immense
popularity among geologists-tectonics in the 70-80s [5].

The hypothesis of subcrustal convection currents. Tectonic
movements taking place in the upper parts of the crust are echoes of the grand
and still largely unexplained processes in the mantle and core of the Earth,
where there are endogenous sources of energy. It was D. Jolie who first
suggested in 1924 the idea of the impact of the heat of radioactive decay of
elements in the tectonic movements. D. Jolie believed that the radioactive heat
while accumulating warms the base of continents, basalt melts and continents
sink into it. This leads to transgressions. Later the basalt melts and under oceans
the continental blocks slide along it to the west under the influence of tidal
forces of the Sun and the Moon. Further the continents cool down and rise again,
causing the folding. The continents occupy the ocean spaces and vice versa. The
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hypothesis of D. Jolie does not maintain criticism, in particular, due to the fact
that the granite has to melt before the basalt.

The concept of fixism. The supporters of this view believe that the
relative positions of the continents throughout the geological history of the Earth
remained invariable and fixed. According to the views of "fixists", the oceans
were formed in places of the continents in the Mesozoic-Cenozoic stage of the
Earth development. This concept was developed in the works of Russian
scientists V. V. Belousov, V. V. Tikhomirov and others. The supporters of this
hypothesis present the development of the oceanic crust as a result of the
substitution of a part of a hydrogen or average material composition of the
continental crust by an ultramafic material of the mantle. This process of
increasing the basic rocks of the neocortex is called the "basification” ("basites"
— a synonym of the term "base rock™). The final result of a basification is
expressed in the formation of the ocean in the place of a continent, and it is
called the "oceanization" [2].

The hypothesis of a new global tectonics completely prevailed in
geology of the 70 - 80 years and was not able to explain some facts, one of
which is the lack of subduction zones in some areas, for example around the
Antarctic and African-Arabian tectonic plates. Under the archean shields of all
continents a low-velocity zone (asthenosphere) is absent, and this means that the
continental crust is not separated from the mantle by the decompressed or
asthenospheric layer. Consequently, in the archaean shields the continents could
not move relatively to one other. Another argument against this hypothesis is the
distribution of deposits of the evaporites (salt, gypsum, etc.) and coal indicating
that the World Ocean and the atmospheric circulation system remained virtually
unchanged in space and time, and the axis of the Earth rotation and the
continents did not significantly change their relative positions [1].

At the moment none of these hypotheses cannot give a definitive answer
to the question of the origin of the tectonic structure and patterns of the tectonic
evolution of the Earth, but they all taken together give food for the further
thought.
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Research of the movement of continents is one of the important areas in
geology, which allows us to understand the current state of the planet and its
future changes. This knowledge is very useful in the prevention of earthquakes
and volcanic activity. The analysis of the movements of the continents led to the
conclusion that they are combined into a single supercontinent every 400-600
million years. The modern continents were formed as a result of the split of
Pangaea 200-150 million years ago.

Plate tectonics — the modern theory of the motion of lithosphere.
According to this theory, the basis of the global tectonic processes is the
horizontal movement of relatively solid blocks of the lithosphere — the
lithosphere plates. The first hypothesis of the horizontal motion of crustal blocks
was made by Alfred Wegener in 1920 within the framework of the hypothesis of
"continental drift", but support for this hypothesis was not received at the time.
Only in the 1960s, the research of the ocean floor has given irrefutable evidence
of horizontal movement of plates and the processes of expansion of the oceans
due to the formation (spreading) of the oceanic crust. The revival of ideas about
the dominant role of horizontal movements occurred within the "mobility" trend,
the development of which has led the development of the modern theory of plate
tectonics. The main provisions of plate tectonics formulated in 1967-68 a group
of American geophysicists — W.J. Morgan , K. Le Pichon , J. Oliver, J. Isaacs ,
L. Sykes in the development of the earlier (1961-62) ideas of American
scientists G. Hess and R. Digts the expansion (spreading) the bed of the oceans.

There are several key provisions of plate tectonics:

1. The top stone of the planet is divided into two shells, significantly
different in geological properties, rigid and brittle lithosphere and its underlying
plastic asthenosphere and mobile. Base of the lithosphere is approximately equal
to the isotherm of 1300 ° C, which corresponds to the melting temperature
(solidus) of mantle material at lithostatic pressure existing at depths of few
hundred kilometers. Rocks lying are quite cool in the earth and behave like a
rigid material, while the underlying rocks of the same composition sufficiently
heated and relatively easily deformed.

2. There are three types of relative movement of plates: divergence,
convergence and shear displacement. Accordingly, there are three main types of
plate boundaries:

1. Divergent boundaries — boundaries along which the plates are
moving apart.
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Geodynamic situation in which there is a process of horizontal crustal
extension, accompanied by the emergence of extended linearly elongated slot or
depressions called rifting. These boundaries are confined to the continental rifts
and mid-ocean ridges in the ocean basins. The term "rift" is applied to large
linear structures deep origin, formed during the stretching of the crust. Rifts are
laid on the continental and oceanic crust, forming a single global system
oriented relative to the axis of the earth. The process of moving apart plates in
oceanic rift zones (mid-ocean ridges) is accompanied by the formation of new
oceanic crust at the expense of basaltic magma melts coming from the
asthenosphere. This process of formation of new oceanic crust from the inflow
of mantle material is called spreading.

2. Convergent boundaries — boundaries along which there is a collision
of plates.
Subduction — the process of the subducting oceanic plate under the

continental or oceanic another. At subduction boundaries account for about 80 %
of the length of convergent boundaries. When continental and oceanic plates
collide, the heavier oceanic moves under the continental edge. Subduction zones
have a characteristic structure:they are the typical elements of the trench — a
volcanic island arc — back-arc basin. The trench is formed in a subduction zone
of bending and subducting slab.

Much rarer process of interaction of the continental and oceanic plates is
the process of obduction — thrusting of the oceanic lithosphere at the edge of
the continental plate. It should be emphasized that, in the course of this process
there is a bundle oceanic plate, and coming only its upper part — the crust and
upper mantle of a few kilometers.

In the collision of continental plates, the bark of which is lighter than the
mantle material , and are therefore not able to be immersed , is the process of
collision. During the collision of continental plates colliding edges are broken,
crushed, formed of the major thrusts, leading to the growth of mountain
structures with complex fold-and- thrust structure. A classic example of this
process is the collision with the Eurasian Plate Hindustan, accompanied by the
growth of grand mountain ranges of Himalayas and Tibet.

3. Transform boundaries — boundaries along which the shear
displacements of plates.

3. The main cause of plate motion is mantle convection currents caused by
mantle. The energy source for these trends is the difference between the
temperature of the central regions of the Earth's near-surface temperature and its
parts. The bulk of the endogenous heat is generated at the core- mantle during
the process of differentiation of depth, which determines the decay of the
primary chondrite material, in which the metal part rushes to the center, building
up the core of the planet, and are concentrated in the silicate portion of the
mantle, which is subjected to further differentiation. Heated in the central zones
of the Earth rocks are expanding their density decreases and they pop up, giving
way to the descending colder and therefore heavier weights, has already given
some of the heat in the near-surface zones. This heat transfer process is a
continuous one, resulting in an ordered closed convective cell. In the upper part
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of the substance flowing occurs almost in the horizontal plane and this part of
the flow determines the horizontal displacement of the substance and
astenosphere plate disposed thereon. In general, the ascending branches of the
convective cell located underneath zones divergent boundaries (COX and
continental rifts), going down — a zone of convergent boundaries.

So, the main cause of plate movements — "dragging" convective currents.
By the sole intraplate lithosphere accompanied the main driving forces of plate
tectonics — the forces of the mantle, "dragging" (English drag) FDO under the
oceans and continents under the FDC, the value of which depends primarily on
the rate of flow of the asthenosphere, and the latter is determined by the
viscosity of the asthenosphere and the power layer. Since under the continents
astenosphere considerably less power and a viscosity significantly higher than
under the ocean , the amount of force FDC almost an order magnitude inferior
FDO.

Accordingly, the mechanisms that lead to the motion of lithospheric
plates, can be roughly classified into the following two groups:

1. associated with the forces of the mantle , "dragging " (mantle drag
mechanism), attached to all points of the sole plate , the figure — the forces of
FDO and FDC;

2. related to the forces applied to the edges of the plates (edge-force
mechanism), the figure — the forces of FRP and FNB. The role of a driving
mechanism, as well as other forces or estimated separately for each of the
lithosphere plate.

The combination of these processes reflects the general geodynamic
process, covering the region from the surface to the deep zones of the Earth.

Now there is no doubt that the horizontal movement of plates is due to
mantle flow — convection. The energy source for these currents is the
temperature difference of the central regions of the earth, which have a very high
temperature (estimated temperature of the core is about 5000 ° C) and the
temperature on its surface. Heated in the central zones of the Earth rocks are
expanding (see thermal expansion), their density decreases and they pop up,
giving way to the descending colder and therefore heavier weights, has already
given the heat the earth's crust. The process of heat transfer (a consequence of
floating — hot light weight and heavy — immersion cooler w) is continuous,
thus creating convection currents. These flows — currents that are closed on
themselves and form stable convective cells, consistent with the flow with
neighboring cells. In the top of the cell for the substance occurs almost in the
horizontal plane and this part flow entrains the plate in a horizontal direction
with a great force due to the huge mantle viscosity substance.

The driving force of the flow of the viscous mantle material directly under
the bark of a height difference between the free surface of the mantle area of
lifting and lowering the area of convective flow. This is the driving force
determines the degree of the elastic crust horizontal compression force of
viscous friction of flow of the earth's crust. The magnitude of this compression
is low in the ascent of mantle flow and increases the closer to the place of lower
flow (due to the transfer of compressive stress through a fixed solid crust in the
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direction of where to place the descent lift flow). Over the descending flow of
the compressive force in the crust is so great that at times exceeded the strength
of the crust (in the lower strength and maximum stress), is inelastic (plastic,
brittle) deformation of the crust — an earthquake. In this place of crust
deformation squeezed entire mountain chain, for example, the Himalayas.

In this way, the movement of plates — a consequence of the transfer of
heat from the central zones of the Earth is very viscous magma. During this
process, part of the thermal energy is converted into mechanical work to
overcome the friction forces, and the part after passing through the Earth's crust,
is emitted into the environment. So that our planet is in a sense is a heat engine.

The cause of the Earth's interior heat, there are several hypotheses. At the
beginning of XX century the hypothesis about radioactive nature of this energy
was popular. It seemed to be confirmed by estimates of the composition of the
upper crust, which showed very significant concentrations of uranium,
potassium, and other radioactive elements, but it later became clear that the
content of radioactive elements in the rocks of the Earth's crust is quite
insufficient for the observed flux of deep heat. And the content of radioactive
elements in the subcrustal matter can be said to be void. However, it does not
exclude the relatively high content of heavy radioactive elements which generate
heat, in the central zones of the planet.

Another model explains the heating of the chemical differentiation of the
Earth. Initially, the planet was a mixture of silica and metal materials. But at the
same time with the formation of the planet began its differentiation into separate
envelope. The more dense metal part rushed to the center of the planet, and
silicates were concentrated in the upper shells. In this case, the potential energy
of the system is reduced and transformed into heat energy.

The strength of the viscous friction that occurs as a result of thermal
convection plays a crucial role in the movements of plates, but other than her
plate are other , smaller in size, but also important force. This Archimedes force,
providing a lighter crust floating on the surface of a heavy mantle. The tidal
forces caused by the gravitational influence of the moon and the sun (the
difference between their gravitational influence on the difference of distance
from their location on Earth).
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The aim of this work is to consider different views on history continents
and their movement.

Hypothesis of a constant position of the continents and ocean has
dominated in geological science for a long time. Previously, it was thought that
they both have appeared hundreds of millions of years ago and never changed
their position.

Some scientists have questioned the validity of these assumptions in the
late XIX - early XX century, and began to express the idea of the unity of the
continents in the geological past, now is separated by vast oceans. These
scientists, as many people have found themselves in a quandary because they
had no evidence of an assumption. Indeed, if the vertical oscillations of the
earth's crust can be explained by some internal forces (exposure to heat from the
Earth), the movement of vast continents on the earth's surface is difficult to
imagine .

The theory of continental drift proposed German geophysicist Wegener at
the beginning of XX century. He suggested took the idea of the possible
movements of the continents, which he noticed with studying the map of the
world . He was struck by a surprising similarity coastline of South America and
Africa.

Figure 1. Map of the world

Wegener and his supporters gave four groups of independent evidence:
the geomorphological, geological, paleontological and paleoclimatic to prove the
theory of motion of the continents. Wegener suggested that about 250 million
years ago, all the continents were grouped into a single giant supercontinent —
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Pangaea. Given supermaterik consisted of two parts. It was located in the north
Laurasia, which united Eurasia (excluding India), and North America, and in the
south — Gondwana from South America, Africa, Indo, Australia and Antarctica

[1].

Strong evidence for the existence of Pangea, Gondwana and Laurasia
were obtained by Wegener, after summarizing the paleoclimatic data. At that
time it has already well known that almost all the southern continents traces of
the largest ice sheet, which occurred about 280 million years ago. Glacial
formations in the form of fragments of ancient seas, glacial relief forms residues
and traces of glacier movement have known in South America (Brazil,
Argentina), South Africa, India, Australia and Antarctica. It is hard to imagine
how the current situation in the continents would be icing almost simultaneously
as far away from each other districts. Furthermore, most of these regions and
glacial currently located in the equatorial latitudes.

Opponents of the movement of the continents of the hypothesis presented
the following arguments. In their opinion the continents were at a significantly
higher level than at present, hypsometric position, which led to the emergence
within them of ice and snow. After all, nowadays Mount Kilimanjaro has many
years of snow and ice. However, in practice it is unlikely that the total height of
the continents in that distant time was 3500-4000 m for this assumption no valid
reason, as in this case, the continents were subjected to intense erosion and their
framing had to accumulate thick coarse-grained material, such savings in finite
pools of Mountain Rivers. In fact, on the shelf of the continents deposited a fine-
grained bed of precipitation.

The most reasonable explanation for this unique phenomenon, that is,
being in the modern equatorial and tropical regions of the Earth's ancient seas, is
that 260 - 280 million years ago the continent of Gondwana, consisting of the
collected together in South America, India, Africa, Australia and Antarctica was
in high latitudes, near the geographic South pole.

Opponents of this hypothesis could not imagine how the continents
traveled long distances. Wegener also explained this to the movement of
icebergs, which was carried out under the influence of centrifugal forces due to
the rotation of the planet .

Due to the simplicity and clarity, and above all, convincing presented in
the defense of the hypothesis of continental drift, it quickly became popular in
the scientific community. However, after the success of the crisis came soon
enough. Home critical of Wegener's hypothesis put Geophysics, which received
a large number of facts and physical contradictions in the chain of evidence
moving continents. This allowed them to demonstrate the method and causes
weakness of continental drift, and by the early 40s, this hypothesis has lost
almost all of their supporters. To the 50-th years of XX century, most geologists
thought that the hypothesis of continental drift should be permanently
abandoned and can only be considered as one of the ironies of history of science
who have not received the confirmation and has substained the test of time.

The theory of continental drift was rejected by the West. It was negatively
perceived, and it prevails in the Soviet school of geology. The main proponent
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of the concept of fiksizma sharply denied mobilistic concept was MA Usov,
defended the «pulsation hypothesis» of geological evolution of the Earth. This
situation prevailed until the early 1970s, when mobilism was revived on the
basis of compelling evidence in the form of the concept of plate tectonics (the
new global tectonics) [2].

The revived the hypothesis of continental drift was called plate tectonics.
These plates slowly move across the surface of our planet. Their thickness is
sometimes as high as 100-120 km, but more often is 80-90 km. Lithospheric
plates on Earth a little ( Fig. 2) —eight large and about a dozen smaller ones. The
latter is often referred to as microplates. Two large plates are located within the
Pacific Ocean and are thin and easily permeable oceanic crust. The Antarctic,
Indo- Australian, African, North American, South American and Eurasian
lithospheric plates have continental crust. They have different edges (borders).
In those cases where the plates diverge, the edges called divergent. Because they
differ in the cracks (rift zone) flows mantle material. It freezes on the surface of
the bottom and increasing oceanic crust. New portions of mantle material
extending rift zone, which makes moving lithospheric plates. Pushing them on
the spot formed the ocean, the size of which increases all the time. This type of
fixed boundaries of modern oceanic rift cracks along the axes of mid-ocean
ridges.

Fiaure 2. Modern lithospheric plates of the Earth and the |

Knowing the location of the poles and speed of the modern movement of
lithospheric plates moving apart and the speed of absorption of the ocean floor,
it is possible to chart a path of movement of continents in the future and present
their position in a period of time [3.]

This forecast was made by American geologists R. Dietz and J. Holden.
After 50 million years, according to their assumptions, the Atlantic and Indian
Oceans will grow through the Pacific, Africa will shift to the north and thus
gradually eliminated the Mediterranean Sea. Gibraltar will disappear, and the
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«turning» Spain will close the Bay of Biscay. Africa will split the African Rift
Valley and the eastern part of it will shift to the north- east. Red Sea is so
enlarged that separates the Sinai Peninsula from Africa, Arabia will move to the
north- east and close the Persian Gulf. India is increasingly will hang in Asia,
which means that the Himalayas are growing. California on the San Andreas
Fault separates from North America, and in this place will begin to form a new
ocean basin. Significant changes occur in the Southern Hemisphere. Australia
crosses the equator and come into contact with Eurasia. This forecast requires
considerable refinement. Much information still remains controversial and
unclear.

Having considered this work can be seen that in Wegener's theory laid the
beginnings of the current theory of the "movement of the lithospheric plates."
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The wildlife of our planet is wonderfully rich and diverse. The concept of
"biological diversity” or briefly "biodiversity" covers all types of living
organisms on the Earth — from the smallest bacteria to giant sequoias, from
earthworms to eagles. All life forms on the Earth set a comprehensive
interrelated system, which also includes the elements of an inanimate nature.
Living organisms depend on the components of the environment such as an
atmosphere, oceans, fresh water sources, different soils and rocks. This united
biological system is called the biosphere and a man is an integral part of it.
Biodiversity embraces all types of bacteria and other microorganisms. Many of
them are known to be involved into the important chemical processes necessary
for a normal functioning of ecosystems. The biodiversity in particular includes
green plant photosynthesis which absorbs the solar energy and stores it in the
form of carbohydrates — the main source of energy for most other organisms,
and release oxygen. In this article we deal with bacteria.

Bacteria are micro-organisms that have a cellular texture. The diameter of
a bacterial cell is about 1 micron. Cell dimensions can vary from 0.1 to 10
microns. Bacteria are single-celled organisms; they can be seen only under a
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microscope. Therefore, they are called microbes or microorganisms. Although
each bacterial cell is very small the total mass of bacteria that live on the Earth
exceeds the mass of all other living things combined. Bacteria have mastered a
wide variety of ecosystems: they live in a soil, an air, on outer covers of animals
and plants, inside organisms. They can be found even in the hot springs where
they live at the temperature of about 60 degrees Celsius and above. According to
the type of energy the bacteria can be both phototrophs and chemotrofs.
According to the source of carbon they can be autotrophic and heterotrophic.

The activity of microorganisms is of the great importance for all other
living beings because they destroy dead organic matter and are involved in a
circulation of nutrients in nature. Moreover bacteria are becoming increasingly
important now in the life of people since they are used to produce many required
products. The cell wall attaches a form and rigidity to the cell. According to the
structure of the cell wall bacteria can be divided into two groups. Some are
Gram stained, therefore they are called Gram-positive and the others are
decoloured to white by washing with a dyestuff and therefore are called
nonnegative. A capsule is an additional protection for the cell. The plasma
membrane separates the cell contents from an external environment, regulates
the exchange between the cell and its environment. According to the type of
food bacteria are divided into saprophytes, symbiotes and parasites. Symbiotes
are called any form of a relationship between the two organisms. Organisms that
live only in living cells due to the host are called Parasites (teither inside or on
it). Saprophytes are saprophytic organisms that extract nutrients from the dead or
decomposed organic material. Saprophytes secrete the enzymes in an organic
matter so that a digestion takes place outside the body. Formed soluble products
are absorbed and assimilated inside the body of a saprophyte. Vibrio bacteria
and fungi are a group of decomposers. They are necessary for the decomposition
of the organic matter and bio-elements in the cycle of nature. Bacteria are
beneficial to humans as a soil formation (humus disintegration or humus
formation), a waste water treatment, industrial fermentation, antibiotics and
biological control of insects. Bacteria can be harmful to humans in two cases.
Firstly, if you do not take special measures the saprophytic bacteria spoil our
food. Secondly, the bacteria may be pathogenous. Some of the most well-known
human bacterial diseases are tuberculosis, typhus, tetanus, cholera.

The probiotic bacteria are of particular interest. At present the global
market of probiotic microorganisms (probiotics) is one of the most promising
and estimates billions of dollars a year. The term "probiotics” was first used in
1965 by Lilly and Stillwell [1] who had classified them as substances secreted
by microorganisms which speed up the growth of other micro-organisms. Later,
in 1989, Fuller defined probiotics as "live microbial food supplements that
improve the health of the host organism by normalizing the balance of
microorganisms in food" [2]. In 1998 Guarner and Schaafsma defined probiotics
as "living microorganisms have a beneficial effect on the man’s health if they
are consumed in adequate amounts”. Despite some differences in these
determinations they indicate that probiotics are living microorganisms and to
maximize their beneficial effects it is necessary to enter the probiotics in the
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body in adequate doses. It should be however mentioned that recently not only
living microorganisms are attributed to probiotics, but also components of their
cells, as well as bacterial DNA. It was Louis Pasteur who supposed that our
health would be good if there were certain bacteria in an intestine. Modern
science has proved the correctness of the great scientist. However, L. Pasteur
could not even imagine how important the intestinal microflora was as far as our
health and diseases were dependent on it. Billions of microorganisms inhabit the
human gut where useful bacteria are in the minority.

All of the intestinal microflora the total weight of which can reach three
pounds (1, 4 kg) can be considered as "a forgotten organ" of the body. For many
centuries people have had no idea about the significance of microorganisms
within each of us because the nature endowed the intestinal microflora with an
ability to the self- maintain balance. But in the last fifty years in the Western
world completely new forms of pathology the effects of which made the
beneficial bacteria to get out of the shadow of centuries. It was antibiotics that
were indiscriminately killing all bacteria and pathogen. The abuse of antibiotics
has led to the intestinal microflora imbalance. Therefore one of its members
such as yeast fungi have begun to multiply uncontrollably crowding out others.
Germs and mutants have appeared. Besides antibiotics poor nutrition, stress and
harmful chemicals from the environment (in particular, chlorination and
fluorination tap water have repulsive property — they eliminate most useful
intestinal microorganisms negatively influence the balance of intestinal
microflora).

The modern concept of probiotics began to develop rapidly during the last
decades. Today living microorganisms refer to probiotics. They are mainly
representatives of an obligate human microflora. They retain their activity,
vitality and positive impact on a man’s health. However, the product information
on the label that this product is rich in probiotics in large quantities is not always
true. Moreover, the availability of microorganisms in products is not the
indication of a functional efficiency, i.e. the ability of such products to inhibit
the "harmful" bacteria cannot be simply declared [1-2].

In this regard, the goal of our work is a microbiological testing of
functional nutritional products based on lactic acid bacteria.

We set the following research objectives:

1. to determine the actual quantitative content of probiotic microorganisms
in functional nutritional products.

2. to define their belonging to Lactobacillus and Bifidobacterium genera.

3. to determine the ability of probiotic products to inhibit the growth of
opportunistic-pathogenic bacteria.

To solve the first problem the method of seeding the product on selective
culture media for lactobacilli and bifidobacteria. In determining the
morphological characteristics of isolated cultures it was found out that cells of
all the strains were motionless, they did not contain spores, were Gram-positive
stained and catalase-negative. Based on these data and the cells form-
aggregation characteristics (single or dual chains of different lengths) were
referred to Lactobacillus and Bifidobacterium genera.
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In the course of this work the total amount of lactic acid bacteria in
functional nutritional products was determined. We had to answer the main
question: “Can the probiotic products actually inhibit the growth of
opportunistic-pathogenic bacteria?” To answer this question the following
experiment was conducted. The following products have been selected:

1) Yoghurt "Activia" by Danon containing BifidobacteriumActiregularis;

2) Drinking yogurt “Imunele" by Wimm-Bill-Dan, containing
Lactobacillus case and Lactobacillus rhamnosus;

3) Drinking yogurt "Bio-S" by Food Master which contains Lactobacillus
immunalis.

As target microorganisms were used:

1) Staphylococcus aureus 668;

2) Proteus vulgaris 588;

3) Salmonella typhimurium 59-60.

Such yogurts as Activia, Bio-C, Imunele, Danone, Actimel contain live
lactobacilli and bifidobacteria in the number of 107 CFU/mI. In the composition
of children's cereals «Pomogayka» bifidobacteria in titer 106 CFU/g were found.
The composition of probiotic bacteria in these products fully meet their quantity
indicated on the product label. The highest antimicrobial activity has the yogurt
« Activiay which is composed of living bifidobacteria. The survival of tested
microbial cultures in this case is only 63% for S. aureus, 70% for S.
typhimurium and 58% for P. vulgaris.
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People have changed the surface of the Earth beyond recognition for
2000 years of activity. Nowadays scientists have already noticed versatile
human influence on the nature. Many species of animals and plants have
disappeared and now many of them are noted down into «The Red Book» and
they are on the verge of extinction. Industry has a disastrous influence on the
environment. Construction of railways, agriculture, different factories lead to
changes of the majority of earth landscapes. Humanity has faced such problem
as desertification.

Desertification is degradation of soils in arid, semi-arid and dry areas,
which is caused by both anthropogenic activity and natural factors, processes.
Degradation of soils means reduction or loss of biological and economic
production of arable lands because of land tenure. It is characterized by
dehydration of lands, wilting of plants and reduction of soil connectivity. As a
result of these processes there are quick deflation and forming of dust storms.

According to the United Nations, one-fourth (1/4) part of lands is
subjected to desertification and one billion people suffer from consequences of
this process.

Natural ground remediation requires long time. It takes nearly 500
years to form 2,5 sm of soil which was damaged by desertification. Therefore, it
is easier to prevent consequences of this process than to eliminate them.

Desertification is the result of natural and anthropogenic factors.
Natural factors are long time droughts, soil salination, deflation and water
erosion.

There are also some reasons for desertification connected with
anthropogenic activity.

1. Overgrazing

2. Intensive plowing

3. Irrational water management
4. Deforestation

Distribution of deserts can be considered on the example of Africa in
the area which is called Sahel.

Sahel is translated from Arabic as «shore», «edge». It is transitional
bioclimatic zone between the Sahara in the North and more fertile lands in the
South. It is a narrow zone of near deserts and desertificated savannas in Africa.
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The extent is 320-480 km and the length is 3900 km from Mauritania and
Senegal to the West to Chad and Sudan to the East.

The Sahara is the biggest desert on the Earth. It is situated in the
northern part of Africa. The desert moves to the South at an average rate of six
kilometers per year (6 km/year).

The distribution of the Sahara to Sahel region is explained by long
time droughts and excessive human influence on the ecosystem of our planet.
The purpose of this influence is providing of the growing population with food.

In Sahel in 1914 low rainfall caused the greatest drought which led to
the large-scale famine and the huge number of victims. From 1968 to 1973 there
was a long term of drought as a result of which many wells were drying up,
mass murrain and crop failure took place. In consequence of this disaster nearly
250000 people died in African countries in Sahel!

There is the influence of human activity on desertification in Sahel
region:

1. Overgrazing

On pastures rare vegetation literally disappears because animals eat or
trample down it. Transhumance is fairly frequent so plants and soil have no time
to recover.

2. Burning of last year dry grass leads to decreasing of soil
fertility and reduction of crops.

3. Intensive plowing is one of the reasons for development of
deflation

4. Irrational use of water (level of subterranean waters
decreases)

Only large rivers such as the Senegal, the Niger, and the Nile have
constant stream flow. In drought seasons medium and small ones can dry up.
Due to this fact there is water deficiency. Irrational use of water leads to
depletion of water resources. In many African countries there is the problem of
clean drinking water deficiency.

1. Deforestation is one of the reasons for soil loosening and
increase of deflation. It causes development of strong winds and dust storms
which fastens the desertification.

Changes of natural complexes and their degradation are actually
noticeable in the dry season.

Senegal, Nigeria, Burkina Faso, Mali are countries the territory of
which is the most subjected to the desertification. They are farming developing
countries with low level of life and with constant growing population. Slash-
and-burn is the main method of land cultivation. Also habitants need fuel in the
form of firewood for cooking. Consequently there is intensive deforestation of
trees and bushes. One of the reasons for desertification is a strong wind which is
called simoom. Large areas of forest plantations are necessary to stop this wind,
but exactly these forests are being cut down and burned by native habitants!

The Organization of the United Nations is extremely worried about the
problem of desertification. Today this problem is actual as never before. In Sahel
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in 1970" the catastrophic drought caused formation of the International Fund for
Agricultural Development (IFAD). This organization solves problems of hunger
and poverty in developing countries. The United Nations Convention of Combat
with Desertification was accepted in 1994. In addition, the period from 2010 to
2020 is announced as Decade of the United Nations which is devoted to deserts
and combat with desertification. In 2005 the report “Ecosystems and Human
Well-being: Desertification Synthesis” was presented to the Council for
Millennium Ecosystem Assessment.

As a part of the Decade, the following Goals of millennium
development were set:

2. Increase the awareness of reasons for land degradation and
desertification and methods of overcoming this phenomena

3. Financial and technical support

4. Monitoring the situations, presentation of a report of the

implementation of the resolution on the 69™ session of the General Assembly,
etc.

It is necessary to interest humanity in the solution of such global
problem as the desertification. Developing countries need international support
both financial aid and countenance. Introduction of new technologies will help
native habitants to use land resources rationally. The supply of drinking water in
dry regions will increase quality and life expectancy. We must make forest
shelterbelts along the direction of distribution of deserts. It is necessary for
decrease wind influence on this territory and conservation of water in the
ground.
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Ever since Wegener, many writers have advanced the idea of Earth

expansion. Alfred Wegener's continental drift theory provoked intense debate
during the 1920s; it also spawned a flurry of books and articles, written
mainly in Russian and German, advocating Earth expansion. In Russia the
first scientist who supported this theory was 1.0. Yarkovsky. The expansion
concept “lies implicit within Wegener, but in the 1920s, most geologists had
trouble with wandering continents; few were prepared to deal with an
expanding earth. Besides, everyone 'knew' that the Earth was contracting.
Earth expansion seemed so farfetched that those men who did take it seriously
assumed that no one else had even considered the idea. Unaware of one
another's work, each was convinced of his own priority. Also a linguistic
division among Russia, Germany and England played important part. This led
to the fact that many articles had duplicate data. According to the American
marine geologist H.W. Menard, Earth expansion was 'discovered' no fewer
than eight times between 1920 and 1960 [2].
Scientists care because, to put movements of Earth's crust into proper context,
they need a frame of reference to evaluate them against. Any significant change
in Earth's radius will alter our understanding of our planet's physical processes
and is fundamental to the branch of science called geodesy, which seeks to
measure Earth's shape and gravity field, and how they change over time [5].

One major unknown about the Expanding Earth theory is the reason
why the Earth has expanded. What could possibly cause this massive increase
in the size of the Earth? Various people had different suggestions. Professor
Jordan suggested in his book, The Expanding Earth, that the force of universal
gravity might be changing thereby allowing the Earth to expand. Professor
Carey preferred new mass being generated within the Earth in his book,
Theories of the Earth and Universe: A History of Dogma in the Earth
Sciences. Dr Hugh Owen suggested in his book, Atlas of Continental
Displacement, 200 Million Years to the Present: A Test of the Conventional
and Expanding Earth Models, that there was a phase change in the Earth's
core that produced a volume change in the Earth while the mass stayed the
same [4].

The expansion hypothesis remains a minority view in geophysics
but it still has many supporters, especially among Earth scientists living in the
southern hemisphere. Its most vigorous defender is S. Warren Carey, Emeritus
Professor of Geology from the University of Tasmania and a past president of
the Australian and New Zealand Association for the Advancement of Science.
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Though little known to the public outside Australia, Carey is widely regarded
as a pioneer in modern Earth science. S. Warren Carey wrote many articles
and books. The book “Theories of the Earth and Universe: A History of
Dogma in the Earth Sciences” [1] include all his conclusions.

Carey embraced the expansion hypothesis in the mid-fifties after
attempting, without success, to reconstruct Pangaea, the ancestral
supercontinent, on a globe of modern dimensions. No matter how the
continents were arranged, huge 'gaping gores' would appear between regions
with known geological connections. “I could make satisfactory sketches like
Wegener's classic assembly, but never accurately on the globe, or a rigorous
projection. Starting from the assembly of Africa and South America, a
yawning gulf appeared between Indonesia and Australia which belonged
together.” But the assembly of Pangaea was possible on a smaller globe. In
the late 1950s P. Gruber made a conclusion that area of the earth's surface
increased by 27% over the last 250 million years. Later Cyril Barnett from
London likened the southern continents to petals of a flower [1].

The gaping gores reveal huge gaps in current thinking about the
Earth. Though psychologically comforting, the assumption of a constant-sized
Earth is fraught with paradox — contradictions of geological fact — when
attempts are made to reassemble Pangaea. In addition to the gaping gores,
(subsequently verified by Owen in his Atlas of Continental Drift) Carey also
discovered many other geological impossibilities when Pangaea is assembled
on a globe of present size. These include the Pacific Paradox, the Arctic
Paradox, the India-Gondwana Paradox and the Double Equator Paradox, to
name but a few. All of these enigmas disappear when the continents are
assembled on a smaller globe. And they helped convince Carey that the Earth
had expanded [2].

Carey attributes orogenesis to vertical uplift and gravitational
collapse on an expanding sphere. Once again, Carey has the geological
evidence on his side. The Himalayas, the very archetype of compressional
plate tectonics, “could not have been born of collision nor of subduction, but
resulted from vertical uplift. And in the Andes, “the fundamental tectonic
style is extensional (east-west)”. Unfortunately, when faced with the choice
between fact and doctrine — the fact of extension and vertical uplift versus the
doctrine of compression and crustal foreshortening — most Anglo-American
plate theorists opt for the latter.

Although the cause of expansion remains a mystery, several novel
ideas have been advanced, ranging from phase changes at the core-mantle
boundary to a decrease in the gravitational constant. The Russian scientist A.J.
Schneiderov, for example, developed a new equation for gravitation from
which he deduced terrestrial pulsation — expansion and contraction. Also
Carey maintains that the possibility that gravity was once as “low as that now
pertaining on the surface of Mars [0.38 g], or even less, or similar variation in
the other direction, is not excluded by any fact yet stated.” Though empirically
satisfied that the Earth has expanded, Carey cannot explain why [2].
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In 1937 Paul Dirak made the large numbers hypothesis (LNH)
which relating ratios of size scales in the Universe to that of force scales. The
ratios constitute very large, dimensionless numbers: some 40 orders of
magnitude in the present cosmological epoch. According to Dirac's
hypothesis, the apparent equivalence of these ratios might not be a mere
coincidence but instead could imply a cosmology with these unusual features:
the strength of gravity, as represented by the gravitational constant, is
inversely proportional to the age of the universe, the mass of the universe is
proportional to the square of the universe's age. His theory confirms the theory
of the expanding Earth.

However, L. A. Puhlyakov, professor of Tomsk Polytechnic
University, concluded that the hypothesis of increasing volume of the Earth
can be considered groundless. According to his calculations based upon the
hypothesis of Dirac - Jordan - Hazen, the distance between the Sun and Earth
at the beginning of the Cambrian would have been 43.52 times less than in
modern times, and the amount of sunlight reaching the earth's surface would
have been about 1900 times larger than the amount it has today. Whereas it
was proven that the climate we have today and that of the Cambrian are about
the same, the hypothesis can’t be considered well-grounded [3].

Among advocates of Earth expansion, there is considerable
disagreement over the rate of expansion. Carey believes that expansion is as
old as the Earth itself and has accelerated since Early Mesozoic time. H.G.
Owen, on the other hand, favors continuous post-Mesozoic linear expansion
instead of accelerating expansion. Despite their divergent views, Carey and
Owen both evidently accept the orthodox version of gradual seafloor
spreading based on the Heirtzler timetable of geomagnetic reversals. Lester C.
King, however, another longtime advocate of Earth expansion, does not. A
former student of A.L. du Toit, and Emeritus Professor of Geology from the
University of Natal in South Africa, King regards Carey as a “master mind in
geotectonics. But the two Gondwanalanders part company over the timetable
of continental drift. Whereas Carey favors gradual and continuous expansion,
with most of it occurring during the Cenozoic, after the end of the Mesozoic,
King maintains that the Earth expanded very rapidly and reached its present
size before the end of the Mesozoic. “Most post-Paleozoic continental drift
seems, on geological evidence, to have been accomplished during the
Mesozoic era. Only small episodes of drift have been dated as (a) Mio-
Pliocene, or (b) Pleistocene, and over most of the Earth the early Cenozoic
was particularly free of such events. So it was from the Late Mesozoic
mayhem that the modern pattern of continents and ocean basins has emerged.”

Currently a NASA-led research team has confirmed [5] what Walt
Disney told us all along: Earth really is a small world, after all. A new NASA
study, published recently in Geophysical Research Letters, has essentially laid
those speculations to rest. Using a cadre of space measurement tools and a
new data calculation technique, the team detected no statistically significant
expansion of the solid Earth.
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Scientists use techniques such satellite laser ranging, very-long
baseline interferometer, Global Positioning System, Doppler Orbitography
and Radiopositioning Integrated by Satellite, calculate the International
Terrestrial Reference Frame. Central to the reference frame is its point of
origin: the precise location of the average center of mass of the total Earth
system (the combination of the solid Earth and the fluid envelope of ocean, ice
and atmosphere that surrounds it, around which all Earth satellites orbit).
Scientists currently determine this origin point based on a quarter century of
satellite laser ranging data, considered the most accurate space geodetic tool
for this purpose.

There is also an international group of scientists led by Xiaoping
Wu of NASA's Jet Propulsion Laboratory, Pasadena, Calif., and including
participants from the Institut Geographique National, Champs-sur-Marne in
France, and Delft University of Technology in The Netherlands. The team set
out to independently evaluate the accuracy of the International Terrestrial
Reference Frame and shed new light on the Earth expansion/contraction
theory.

The team applied a new data calculation technique to estimate the
rate of change in the solid Earth's average radius over time, taking into
account the effects of other geophysical processes. The previously discussed
geodetic techniques (satellite laser ranging, very-long baseline interferometer
and GPS) were used to obtain data on Earth surface movements from a global
network of carefully selected sites. These data were then combined with
measurements of Earth's gravity from NASA's Gravity Recovery and Climate
Experiment (GRACE) spacecraft and models of ocean bottom pressure, which
help scientists to interpret gravity change data over the ocean.

As a result the scientists estimated the average change in Earth's
radius to be 0.004 inches (0.1 millimeters) per year, which is about the
thickness of a human hair, a rate considered statistically insignificant.
Perhaps, the expansion took place in the earlier stages in the formation of our
planet. Some scientists believe that the rate of expansion could be different
during various periods. One cannot deny that the numerous results of different
independent scientific researches testify in favor of Earth’s expansion.
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Russia

The sharp fall of the ecological situation of the planet in recent years is
due to the population explosion and the demand to satisfy needs of the people,
thereby increasing human influence on the environment. The problem of global
pollution, global climate change, the destruction of soil, depleting natural
resources, the probability of the loss of biosphere stability are gradually
growing. In 1990, 49 Nobel Prize laureates have acknowledged that the problem
of global climate change is the most serious one connected with the survival of
civilization. The Intergovernmental Panel on Climate Change at the United
Nations systematically executes estimates of the global climate and develops
ways to solve it. [2]

In the 19™ century, scientists have found out that the carbon dioxide CO,
in the atmosphere retains heat from the sun, and it has a big impact on the
Earth’s surface temperature. CO, emissions into the atmosphere have increased.
A key factor when the temperature changes are greenhouse gases. They create a
screen that is letting the sun’s rays block infra-red radiation, creating a
greenhouse effect. Because of the greenhouse effect the Earth’s surface and
lower atmosphere heat. The greenhouse effect has always been, but today we are
observing the highest growing concentration of CO, in the history of mankind.
Together with the increasing concentration of methane it can dramatically
change the Earth’s climate; the temperature may rise by 3-5°C. This can be a
result of catastrophic consequences for the people. [1]

According to international experts, for the last 100 years there has been a
deviation from the equilibrium regime in the Earth’s climate system. Despite the
general trend of climate change, the different parts of the Earth will react
variously to changes in atmosphere processes. If in the northern regions of the
planet it is much warmer, then in the southern parts it is much colder. No matter
what scenario further developments for the person were, they would be
disastrous if one didn’t stop climate balance change. [1]

One can reveal the most obvious consequences nowadays:

1. The melting of the glaciers.

2. The disappearance of animal and plant species.

3. Damage of agriculture, threat of famine.

4, The deterioration of the epidemiological situation.
5. Climate migration of a huge part of the population.

In December 1997 in the city of Kyoto (Japan) countries of the
international community continued to develop a historic agreement to control
atmospheric emissions of greenhouse gases.
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Climate change is a global problem that requires global solutions - in
search of which all the countries in the world must be involved search for it,
regardless of economic status.
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THE ENVIRONMENTAL THREAT IN ARCTIC REGION
E. A. Kostikova

Scientific advisor senior lecturer L. I. Asadullina
National Research Tomsk Politechnic University, Tomsk,
Russia

The Arctic is under great threat from a multitude of environmental changes
induced by human activities, most importantly through climate change, but also
through pollution, industrial fishing, foreign species introduced to the area,
nuclear waste and petroleum activity [1]. The Arctic is one of Earth’s last
pristine ecosystems. Some of the world’s largest seabird populations congregate
here and iconic wildlife thrives in this frigid white world, including polar bears,
white beluga whales, playful ringed seals. Today the Arctic faces unparalleled
challenges, from expanding oil and gas exploration and other industrial activity
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to increasing tourism and climate change impacts.

Picture 1. Arctic's map

As the global demand for oil and gas continues to escalate, sensitive
Arctic ecosystems and the wildlife that lives there face threats from seismic
testing, exploratory drilling, and increased vessel and air traffic [6]. Often in the
extraction of oil and gas in offshore fields in the Arctic is experiencing very
large oil spill, and now has not come up with effective ways of removing
pollution in Arctic conditions. In 2011, Prirazlomny oil field (OAO "Gazprom"),
located 60 km from the coast in the Pechora Sea ice and closed most of the year
(7 - 8 months), set the same name sea ice-resistant stationary platform gravity,
built in Russia . It is planned that oil production will start in 2013 In winter, the
air temperature is-50C, and the ice thickness - 1.6 m is imposed on a company-
specific requirements of the operator to ensure the safety of the environment [2].
But Gazprom's oil spill mitigation plan expired last month and scientists say
their preparations are completely inadequate [7], however Shell has clearly
demonstrated that the company is not prepared to conduct safe and responsible
operations in icy Arctic waters [6]. So, 10 reasons to take action to stop
Prirazlomnaya oil platform:

1. Prirazlomnaya is the first platform to start oil production in the ice
covered Arctic.
2. The rpirazlomnaya is not safe.
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3. Gazprom will not make their oil spill response plan public.

4, Oil spills are inevitable.

5. It would be chose to impossible to clean up an Arctic oil spill.

6. Prirazlomnaya is right next to wildlife reserves.

7. Russia's track record of oil spills is appalling.

8. Oil must be left in the ground if we are to slash the carbon pollution
that's causing climate change.

9. The Arctic region is fragile.

10. When states and companies fail, people take over. [5]

The Arctic is an ecosystem of vital importance for the whole planet. We need to
take particular care of this region. Of course oil and gas companies should act
carefully here, and in doing so it will need to put resources into environmental
safety [7]. So, we need a time-out on Arctic drilling until we have improved our
understanding of the Arctic ecosystem, protected important ecological and
subsistence areas and developed effective methods to clean up an oil spill in icy
Arctic water.

The Arctic is experiencing the effects of climate change more than anywhere
else, with air temperatures warming about twice as fast as the rest of the planet.
Water temperatures are rising and seasonal sea ice is melting at a record-
breaking pace. The ocean absorbs carbon emissions from the atmosphere. But as
our carbon emissions have increased, the ocean has become increasingly acidic.
This change in the ocean’s chemistry is happening so quickly that it makes it
difficult for shellfish and other marine organisms to build their shells. Because
colder water is more susceptible to ocean acidification, the Arctic is among the
first regions to experience its effects [6]. Often referred to as the largest land
carnivores in the world, polar bears are actually marine mammals, and spend
much of their time on Arctic sea often ice hundreds of miles from land. Climate
change is melting their icy habitat, making it increasingly difficult to travel, hunt
and raise their young. The sea ice they depend on melts earlier each spring and
forms later each fall. Oil and gas development also pose a major risk to polar
bears. The threat of oil spills can come not only from oil and gas development
but increasingly from unregulated arctic shipping. There is still no proven
method of cleaning up oil in broken sea-ice conditions. An oil spill would not
only harm polar bears, but could also deplete their prey and contaminate their
habitat.[3]

The economic development of the Arctic and the development of the industry,
according to the scientists, the main cause of all environmental problems in the
region. The Arctic is suffering not only from the oil, but also from
contamination with heavy metals, persistent organic pollutants, radioactive
substances [4].

To maintain the ecosystem structure and function of the Arctic it will be
necessary to prevent further climate change effects and make the Arctic less
vulnerable to the coming climate change effects. Prevention of climate change
can only be reached by global cuts in greenhouse gas emissions. To make the
Arctic less vulnerable to climate change, the resilience - or buffer capacity - of
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the Arctic ecosystem has to be obtained by decreasing the synergetic effects of
human threats in the area. This can be accomplished by: reducing pollution in
the area as well as transportation of pollution to the area; reducing over-fishing
by legal and illegal industrialised fishing enterprises; preventing introduction of
foreign species and reducing effects of introduced foreign species; removing
sources of nuclear waste, and
preventing petroleum activity altogether or making it less harmful for the
environment [1].
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LIFE ON THE EARTH: THE ORIGIN AND DEVELOPMENT
A.A. Bunaev, M.V. Vinidiktova, V.S. Sidelnikov

Scientific advisor associate professor A.B.Strelnikova
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Russia

There are various theories intended to explain how life on the Earth appeared
and developed. These concepts were created at different times and different
places so it’s quite difficult to group them anyhow. Taking in consideration all
pros and cons of the theories, we’ll try to find out which one is the most
scientifically grounded.

Creationism is considered to be the oldest theory. According to this religious
concept, everything that exists in the universe, and life itself, was made by the
Creator in the result of acts of extraordinary creation in the past. Organisms
inhabiting the Earth today are descended from types of living forms been once
created. These types were made perfect and being able to vary within the certain
scope. The process of the divine world creation seems to have taken place only
once and that's why is unavailable for observation. Thus the concept of creation
can be neither proved nor rejected definitely, so it exists along with the others.
For thousands of years, people believed in Spontaneous Generation of life,
taking it as an ordinary way for living beings to appear from inanimate matter.
This one was disproved by A. Leeuwenhoek’s and L. Pasteur experiments.

192


http://www.bellona.org/articles/articles_2007/Arctic_and_environmental_change_threats
http://www.bellona.org/articles/articles_2007/Arctic_and_environmental_change_threats
http://burneft.ru/archive/issues/2012-11/1
http://www.defenders.org/polar-bear/threats
http://www.greenpeace.org/russia/ru/campaigns/protect-the-arctic/threat-to-the-Arctic/
http://www.greenpeace.org/russia/ru/campaigns/protect-the-arctic/threat-to-the-Arctic/
http://www.oceanconservancy.org/places/arctic/
http://siberiantimes.com/ecology/others/news/dire-threat-from-oil-spills-to-arctic-ecology-warn-environmental-campaigners/
http://siberiantimes.com/ecology/others/news/dire-threat-from-oil-spills-to-arctic-ecology-warn-environmental-campaigners/

According to the hypothesis of Eternity, the Earth has never occurred, but has
been forever, as well as it has always been able to support life. Even if the Earth
changed within the period of its existence, it did very little. Species also always
existed. In the context of current astronomical knowledge, this hypothesis is not
considered to be a scientific one.

There is also Panspermia hypothesis according to which life on the Earth results
from germs migrated from other planets. Modern panspermia concept advocates
(including some Nobel Laureates) believe that life on the Earth was brought by
chance or by aliens.

If we turn to Biochemical hypotheses, we are to accept the idea that Life
originated on the Earth in the result of the processes subordinated to physical
and chemical laws, and represents a consecutive biochemical evolution.

Only this theory is recognized as a scientific one by modern biologists, and we’ll
consider it in detail.

The first scientific theory of the origin of life was created by soviet biochemist
A.l. Oparin. He supposed that life to arise under specific conditions of the
ancient Earth. Oparin considered the life as a natural result of the chemical
evolution of carbon compounds in the Universe.

According to A.l. Oparin, the process that led to the emergence of life can be

divided into three stages:
° occurrence of organic matter X
« formation of biopolymers (proteins , nucleic acids , polysaccharides, lipids ,
etc.) from simple organic materials;
. emergence of primitive self-replicating organisms.

Biochemical evolution theory has the greatest number of adherents among
modern scientists. The Earth was originated about five billion years ago and at
the beginning of its existence, it had very high temperature (up to several
thousand degrees °C). As it was cooling the solid surface (the Earth's crust - the
lithosphere ) was formed. Atmosphere , which originally consisted of light gases
(hydrogen, helium) , could not be effectively hold by lightweight Earth , and
these gases are replaced by more heavy : water vapor, carbon dioxide , ammonia
and methane. When the temperature of the Earth has fallen below 100 ° C , the
water vapor began to condense , forming the world's oceans . At this time,
according to ideas of Oparin, occurred abiogenic synthesis. It means that in the
primary Earth's oceans , rich of simple chemical compounds and thus called “the
prebiotic soup”, under the influence of volcanic heat , lightning , ultraviolet
radiation and other environmental factors began the synthesis of organic
compounds began. Compounds structure became more complex, and then the
biopolymers were formed. The formation of organic was supported by lack of
living organisms (they couldn’t eat this polimers) and the main oxidizer -
oxygen. Complex molecules of amino acids were randomly combined into
peptides which created the first proteins . These proteins have become the basis
for the synthesis of primary microscopic living creatures.

With the course of time Oparin's theory transformed into an RNA-world theory,
which nowadays prevails among biologists. It says that between the chemical
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evolution period (when single molecules bred and compete with each other) and
life of full value period (based on “DNA-RNA-protein” model) there was time,
when RNA-molecules bred and compete. Researches demonsrated, that several
RNA-molecules have autocatalytic properties and are able to provide self-
reproduction without help of complex protein molecules.

RNA is a polymer which consists of ribonucleotides , which is made up of three
parts: a phosphoric acid residue , a nitrogenous base ( adenine, uracil , guanine ,
cytosine ), and ribose sugar, which is produced during the autocatalytic Butlerov
reaction .

Three classes of complex organic compounds ensure the life on Earth: DNA ,
RNA and proteins. DNA is the storage of genetic information . Proteins perform
all types of active " work ". RNA molecules are mediators between DNA and
proteins: they provide the readout of genetic information. Protein synthesis is
carried out with the help of RNA, which “redout” “instructions” from DNA-
molecule. On the one hand, some of RNA-functions are alike with functions of
protein, such as active work of the reading the genetic code and protein
synthesis. On the other hand, they are similar to some of DNA-functions: storage
and transmission of information. The disputable question was which molecule
was the first to appear: DNA, RNA or protein? Some scientists stuck with the
position that protein was the first , because it does all the work in a living cell,
and life is impossible without it. Others supposed that proteins can not store the
genetic information, but without storing life is even more impossible. That
means DNA was the first.

The situation seemed irresolvable: DNA is useless without proteins, and vice
versa. So they had to put in appearance together at the same time, but it is almost
impossible. However, it soon became clear that genetic information of different
types of viruses is stored in RNA- rather than DNA-molecules , and in the 80 -
ies of XX century ribozymes — RNA-molecules that do active work - were
discovered.

It turned out that RNA only can do both of vital goals: to store and to work
actively . It became obvious that there could be an organism having neither
protein nor DNA, within which all functions are performed by RNA-molecules
only.

This is how the RNA-world theory was found. According to it, the first living
creatures were the RNA organisms without proteins and DNA. A first prototype
of this organism could be an autocatalytic cycle, formed by replicating RNA
molecules - ribozymes, which are capable to catalyze the synthesis of their own
copies.

Later RNA-organisms have acquired a number of important improvements.
They “learned” how to synthesize the amino acid polymers, firstly short peptides
and then long proteins. These substances became universal assistants for RNA-
organisms because they could handle with most of biological "works" much
better than the ribozymes did.

The second major improvement of RNA-organisms was the acquisition of DNA.
DNA-molecules are more stable than RNA and therefore are more reliable
keepers of genetic information. The cost of stability was the inability of the
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DNA-molecules to fold into complex three-dimensional structures and to do any
active work.
RNA molecules play an important role in the life of the cell . As a result of
studies the theory of molecular bases of life has changed: it has become clear,
that RNA molecules are active participants in large number of vital processes.
New functional RNA molecules and new "roles" performed by these molecules
in the cell are opened up right along, and all these researches are in very good
agreement with the RNA-world theory. []

As soon as the main criterion of theory validity is self-consistency
we regard biochemical evolution as the most scientifically grounded concept.
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CONDITIONS NECESSARY FOR THE EARTH LIFE
EXISTENCE
P.O. Dedeyev

Scientific advisor associate professor, M.V. Vlasova
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Russia

Human being is one of the greatest miracles that have ever existed. It is
known that a man is a professionally crafted mechanism: every single part fits
another in the most perfect way. Holy Bible says God has created us according
to his own nature, and probably it is true, because you should really make efforts
to find something more wonderful than a human body.

Nevertheless, some questions still exist nowadays. Society is interested in
investigating such eternal mysteries as the divine act of human creation,
probability of other life forms existence, that is why the humankind is doomed to
be endlessly searching for different earthlike planets in order to find answers.
There are many hypotheses which try to give us the full understanding, but it
seems that some questions will never be answered.
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The main problem of all investigations is that all our thoughts, theories,
concepts are subjective. When we study ourselves, it’s physically and mentally
impossible to have complete confidence in the results. According to that position
it is incorrect to give any definitions or classifications of conditions, which
existed in the past in order to prove the probability of live material creation. But
the given article assumes that there are no any other forms of investigation, so
some classifications of the existence of the earthlike life form conditions will be
given.

The aim of the article is to attract interest to such a fundamental physical
and philosophical problem as life creation. The following tasks must be
completed:

1. to provide basic knowledge about the habitability of the Earth;
2. to cover the main modern theories of life creation;
3. to specify conditions needed for life existence.

First of all, every planet should have specific features. They are as follows:
energy source,
stable habitable zone,
low stellar variation,
high metallicity,
terrestrial type of planet,
mass,
orbit and rotation,
geochemical and ecological factors.

Combination of these characteristics is the main reason why we inhabit the
Earth. There is no planet entirely similar to ours, so probably there are no other
forms of life resembling the Earth’s one.

If the Earth was not located near the Sun, the life would never exist. Solar
energy is the only source that could give enough power to the planet. But there
are a lot of conditions, i.e. a star should have specific spectral class, age and
stability.

The habitable zone is a shell-shaped region of space surrounding a star
where a planet has liquid water on its surface [3]. The stable habitable zone can
be easily found using the following formula:

ONoO~WNE

L
o

where [ is luminosity of a star, Iy, is luminosity of the Sun.

Stellar luminosity usually changes but amplitude of such fluctuations can
vary in a wide range. A majority of stars is stable, but the rest of variable stars
often suddenly increase their luminosity and the amount of released energy
could destroy any life form. The Earth is a stable planet and released energy
varies up to 0.1 percent within its minimum and maximum [3].

Such planetary characteristics as mass, density, orbit and rotation are
important. It’s supposed that the Earth has perfect planetary conditions. Its mass
is not too big and can create and support atmosphere that is necessary for liquid
water on the planet surface [4]. The orbit of our planet is almost circular, there
are no great differences in the energy flows, that is why mankind can exist.
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Finally, the creation itself is a topic of great importance. There are
numerous concepts and theories: divine creation, panspermia, directed
panspermia, abiogenesis, RNA world hypothesis, PAH world hypothesis. But all
of them are hypothesizes, so nothing is proved nowadays and the question is still
open, although each theory sets its own list of necessary conditions which
should be meet to make the theory reliable.

It is now known that dynamical highways exist along which viable
microorganisms may travel between the planets of the solar system [2]. That
effect is called panspermia, and nowadays it is the main alternative theory of
germ of life on the Earth. Panspermia can be divided into 2 main subcategories
[1, 2]: accidental panspermia and directed one. The main difference between
these two types is in the way microorganisms traveled: in the first case they
traveled with the help of asteroids, or were simply moved by sun wind, and by
means of other intelligent life forms in the second case.

Other theories are connected with difficult chemical instruments, so they
are not considered in the article. Briefly, they claim that our life form is the
result of complex chemical and physical reactions as a result of which basic live
cells fundamental for all living creatures were created [4, 6].

All the conditions mentioned above are shown in Table 1.

Table 1 - Conditions to be satisfied.
energy source spectral class of a star: early F" or "G", to "mid-K" [5]

stable hab'tablerwdlf;, where radius is measured in A.U. (astronomical unit)
Bl

zone
low stellar# 0,1 35— the variation between minimum and maximum of
variation the released energy

high metallicity approximately Z=0.02

Planet mass earthlike: big enough to have dense atmosphere
terrestrial type planets must be similar to the Earth

of planet

orbit and orbit should be almost circular.

rotation

creation theory specific list of the necessary conditions

Last but not least, we make predictions according to our own history and
experience. The truth could be really far away from our theories, so all this
conditions could be just false statements. It is not known if we ever meet another
life form, we can’t even say how similar this life could be, but the only thing we
can be sure about is that we will never meet another humanlike form of life.
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THE BIRTH OF THE PLANET EARTH
V. O. Verhounzhenski
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Russia

Every morning we get up and go to work. We get into the cars, public transports
and we go to do affairs. At this time on other end of our planet people only go to
sleep. We do commonplaces and we don't think about size our planet on which
we live. Even now think what it huge. It is difficult to present as such major
planet was formed of small stones. How it appeared?

Many scientists try to answer this important question. Such different areas
as geology, astronomy, the physics, chemistry, philosophy, biology help to look
for the answer.

Geologists are scientists who study the history of the earth. By looking at
and examining layers of rocks and the fossils they contain they are able to tell us
what the earth looked like at a certain time in history and what kind of plants and
animals lived at that time.

In the beginning this planet was a giant, red hot, roiling, boiling sea of
molten rock - a magma ocean. The heat had been generated by the repeated high
speed collisions of much smaller bodies of space rocks that continually clumped
together as they collided to form this planet. As the collisions tapered off the
earth began to cool, forming a thin crust on its surface. As the cooling continued,
water vapor began to escape and condense in the earth's early atmosphere.
Clouds formed and storms raged, raining more and more water down on the
primitive earth, cooling the surface further until it was flooded with water,
forming the seas.

198


http://www.world-builders.org/lessons/less/les1/StarTables.html
http://en.wikipedia.org/wiki/California_State_University

We can't precisely know everything about an origin of our planet therefore
we precisely don't know how long rock was formed. We are limited in
knowledge of real age of a planet. Due to the forces of plate tectonics, our planet
is dynamic; new mountains forming, old ones wearing down, volcanoes melting
and reshaping new crust. The continual changing and reshaping of the earth's
surface that involves the melting down and reconstructing of old rock has pretty
much eliminated most of the original rocks that came with earth when it was
newly formed. So the age is a theoretical age. The geologic history of the earth
is preserved and documented in its rocks. The oldest fragment of earth's crust
known so far is 4.4 billion years old. Some theories say that the true age of the
earth is about 4.6 billion years old, formed at about the same time as the rest of
our solar system. Using differing methods to determine the age of rocks
scientists assume when the rock was initially formed. When the earth formed
over 4 billion years ago it was totally different from the planet we live on today.
There were no plants or animals, only rock, desert, water and ice. The
atmosphere probably consisted of carbon dioxide and steam with almost no
oxygen to breathe.

Scientists are still trying to unravel one of the greatest mysteries of earth:
When did "life" first appear and how did it happen? It is estimated that the first
life forms on earth were primitive, one-celled creatures that appeared about 3
billion years ago. That's pretty much all there was for about the next two billion
years. Then suddenly those single celled organisms began to evolve into
multicellular organisms. Then an unprecedented profusion of life in incredibly
complex forms began to fill the oceans. Some crawled from the seas and took
residence on land, perhaps to escape predators in the ocean. A cascading chain
of new and increasingly differentiated forms of life appeared all over the planet,
only to be virtually annihilated by an unexplained mass extinction. It would be
the first of several mass extinctions in Earth's history. Scientists have been
looking increasingly to space to explain these mass extinctions that have been
happening almost like clockwork since the beginning of "living" time. Perhaps
we've been getting periodically belted by more space rocks (ie. asteroids), or the
collision of neutron stars happening too close for comfort? Each time a mass
extinction occurred, life found a way to come back from the brink. Life has
tenaciously clung to this small blue planet for the last three billion years.
Scientists are finding new cues as to how life first began on earth in some really
interesting places - the deep ocean.

The oldest period of the earth’s history lasted from the beginnings four and
a half billion years ago to about 600 million years ago. At first simple forms of
one-celled life developed in the oceans. Later on bacteria and algae evolved.
Towards the middle of the Precambrian, about 2 billion years ago, more
complex organisms, sponge-like creatures and soft-bodied animals lived in the
seas. During this time there was no life on land because there was not enough
oxygen to breathe. As the Precambrian came to an end the oceans were full of
life. Plants started absorbing the carbon dioxide from the atmosphere and turned
it into oxygen. Early continents formed, but they looked quite different than they
do today.
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The Paleozoic Era lasted from about 600 million to about 240 million
years ago. Geologists divide this era into six periods. From the earliest to the
latest these are the Cambrian, Ordovician, Silurian, Devonian, Carboniferous
and the Permian. Although most animals and plants still lived in the oceans, life
started to develop on land and by the end of this era there was life in both the sea
and on land. The earliest living things on land were simple plants and mosses,
the first creatures to appear on land were animals that looked like spiders,
scorpions and insects. The middle of the era was dominated by all sorts of fish
and invertebrates. Early amphibians, animals that could live on land and in the
water, appeared. During the Carboniferous period the first reptiles evolved and
insects grew to an enormous size. The end of the era was the time of big forests
and swamps. The earth got hot and wet. Plants and big trees died and were
buried in sediments. Over millions of years they turned into gigantic coal
deposits which we find in the eastern United States, Europe, Russia and China.
During the Paleozoic era the land masses were constantly moving and by the end
of the era they joined together to become a single continent called Pangaea. As
these land masses collided several mountain chains, like the Appalachian and
Ural Mountains emerged.

The Mesozoic era lasted from about 240 million to about 65 million years
ago. At the end of the Paleozoic about 90 % of all living creatures on earth died
out. We don’t really know what caused this to happen but many scientists think
that our climate started to change dramatically. Maybe a big volcanic eruption
thrust gas into the earth’s atmosphere or maybe a large asteroid hit the earth and
dust blocked out sunlight for many years.The Mesozoic era is often called the
age of dinosaurs because they dominated the earth’s landmasses. Reptiles were
the most powerful and fearsome creatures of that time. The archaeopteryx was a
flying reptile, probably the first bird on earth. Some dinosaurs like the
Tyrannosaurus Rex were meat eating predators; others only ate plants and
leaves. The 30 meter long brontosaurus was the largest land animal that ever
lived. During the Mesozoic era the first mammals also appeared on earth but
they were very small and could not match the size and greatness of dinosaurs. In
this era Pangaea started breaking up and land masses formed the continents we
know today. They started moving in all directions. By the end of the Mesozoic
era South America had separated from Africa; Australia and Antarctica was one
continent and North America had started to move away from Eurasia. Just like
the Paleozoic era before it, the Mesozoic also ended abruptly. About 65 million
years ago 75 per cent of all animals on earth, including the dinosaurs died out.
Geologists are pretty sure that a large asteroid hit Mexico and sent dust into the
atmosphere that blocked out sunlight for years. It killed off many plants and
animals could not survive without food.

The Cenozoic era started about 65 million years ago and continues on
into the present. It is divided into the Tertiary period which ended about 1.8
million years ago and Quaternary period. After the death of the dinosaurs and
other reptiles mammals started to dominate life on earth. In the early Cenozoic
era horses, rhinoceroses, pigs, camels, deer and cattle started to evolve. As time
went on mammals got bigger and bigger. Elephants and mammoths roamed the
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plains and forests. About 2 to 4 million years ago apelike creatures lived in
Africa. Apes that looked like humans appeared 2 million years ago, but the first
real humans came to earth much later, maybe even less than 200 000 years ago.
During the Cenozoic era continents continued to move and crash into each other.
Layers of rock folded and moved upward. During this era the biggest mountains
of the world, the Alps, Himalayas, Rocky Mountains and Andes have taken
shape. In the last 2 million years large parts of the earth have been covered by
huge ice sheets. In four Ice Ages, which were separated by warmer periods,
glaciers moved across the northern hemisphere. The surface of the seas sank by
about 100 meters and turned many shallow parts of the oceans, like the North
Sea, into land. Great Britain, for example, was a part of the European mainland
and became an island when the ice melted about 20,000 years ago. The glaciers
built up huge deposits of rock and reshaped mountains and valleys into today’s
form. On the southern continents it rained a lot and turned these areas, like the
Sahara desert, into green forests and grasslands.

Like another world, the birth of the earth - is a chapter of life. ambitious
and large-scale events have led to the birth of not just the planet, but something
unique...
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Avrctic ice is very important to the Earth's climatic system . Ice cap reflects
sunlight and prevents our planet from overheating . In addition, the Arctic ice
plays an important role in the circulation of water in the oceans. Global warming
and the shrinking of sea ice that accompanies it, draw our attention to the
transformation of the ice cover. These processes affect both the habitat of the
fauna of the Arctic basin , and the possibility of economic management in the
region. Polar bears are under threat of extinction , the fish species that have
never been found in the Arctic Ocean before, migrate to warmer waters ; tundra
is replaced by forests, typical to temperate climates. The access to the rich
natural resources and new ways of navigation are opened [1, 2, 3, 6].

The nature of the Arctic is very susceptible to human impact and recovers
from unreasonable interference very slowly. In the Arctic the main atmospheric
flows, river and sea currents converge and bring pollutants from distances.
Arctic global climatic changes are primarily identified in the reduction of sea
ice, which originates from the end of XIX century. However, against the
background of general reduction of the ice cover there was the stage of its
spread in 1900-1918 and in 1938-1968, interspersed with stages of reduction in
the 1918-1938 and from 1968 to the present. Cyclical nature of these processes
indicates their common natural causes. Nevertheless, the hypothesis of a cycle
does not contradict the theory of anthropogenic climatic changes, which happen
nowadays. To the natural fluctuations anthropogenic factor is added, which only
enhances the effect of warming. As a result, the rate of reduction of the ice cover
in the Arctic in recent decades is much higher than it occurred in the XX
century. According to Greenpeace, loss of ice in the summer is caused by human
activities by 60 % [1, 4, 5].

The thickness of Arctic sea ice is also decreasing . Perennial ice is
gradually replaced by lighter first-year ice. In recent years the area of perennial
ice has decreased by several times. If the rates of ice reduction continue, we
can expect them to retreat by the end of summer to the Arctic polar region
during the next decade , and after 30 years in the summer Arctic could be
completely free from ice . The melting of Arctic sea ice leads to increased
warming in the region, due to the co-called positive feedback: an increase at the
time of reduction of the ice cover leads to the reflectivity of the surface ( dark
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ocean absorbs heat better than white ice) and , consequently, to an increase in
incoming of solar radiation [1, 4]

During the last century the air temperature in the Arctic has increased nearly
twice as fast as the average temperature of the Earth. Since the 1980's. the
temperature in the cold season in most parts of the Arctic zone has increased by
about 1 ° C per decade. Warming is marked mostly in the winter. 2007 was the
warmest for the region for the whole period of record since 1921 . In 2008, the
anomaly of average annual air temperature in the polar region was 1,4 ° C [1].
The destruction of the glaciers in the Arctic is increasing against the background
of the rising temperature at the northern seas, and it only increases the rate of ice
melting and weakens their winter growth. The warming sea water, ice melting
and the sea level rise. During the last 100 years the average sea level rose by 17
cm. According to estimation by the end of the XXI century sea levels could rise
by 20-50 cm. It means that some coastal areas, including Russia, will be at risk
of flooding.

During the last hundred years, the amount of precipitation in the Arctic has
increased by about 8%. Most increased precipitation is in the form of rain with
the maximum growth in autumn and winter. Approximately 10% of snow cover
of the area has decreased over the last 30 years. A significant reduction in
glacier area during the last 30 years (15-20%) confirm the instrumental
monitoring of the Arctic ice from satellites. Satellite data show that an average
annual area of ice in the Arctic was reduced by 2.7% per decade . Especially
noticeable is the dynamics of summer ice. Over the last decade, the area of sea
ice in September fell by 7.4%. Since 2002, one after another, deeper falls of
summer ice area have been recorded, and in 2007 an absolute minimum for the
period of satellite observations ¢ 1979 - 4.3 million km? was reached [1].
Additional anthropogenic factors contribute to climatic change in the Russian
Arctic. It is chemical pollution, excessive fishing, change in land use,
population growth and changes in the structure and the economy that increase
pressure on the ecosystem, social and industrial infrastructure of the region. All
these factors lead to reinforcement of the negative effects of global warming [4].
The consequences of warming in the Arctic are already evident. Modern climatic
changes will significantly affect the coastal communities, species diversity of
plants and animals, human health and welfare, as well as the economy and
infrastructure of the Arctic regions. [4]

Changes of climate can lead to irreversible effects of Arctic ecosystem :

1) The reduction of biodiversity;

2) exacerbation of existing problems of species competition;

3) the growing influence of ultraviolet radiation on biological processes in the
marine environment;

4) reducing the habitat of polar bears, seals, some species of birds;

5) disturbance of food reserve and traditional migration routes of reindeer and
other animals.

For the environment such changes can also lead to negative affects:

1) increasing of the average surface temperature would continue. The most
perceptible increase in temperature will be in the winter;
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2) the period with stable snow cover can be shortened, temperature of water rise
in the reservoirs;
3) to the mid-century period ice cover may be reduced, the rate of degradation
of the permafrost will increase.
Economical problems can also be connected with mentioned changes:
1) increasing of the height of wind waves and the appearance of icebergs
fragments from melting glaciers in the Arctic islands , which can be dangerous
for production and construction equipment and vehicle;
2) due to sudden changes in temperature and increased dangerous hydro
meteorological phenomena weather events the burden on energy infrastructure ,
the number of accidents will increase;
3) many objects of economic activities located in the coastal zone , will face
increasing impact of storms and intense coastal erosion .
4) because of the increased frequency and intensity of abnormal weather
phenomena disturbance of transport connection is possible ;
5) due to the ground movements in areas of permafrost thaw risks in the use of
buildings and facilities, transportation systems, including pipelines could appear
[1,4].
The influence of ice melting of the Arctic Ocean on the environment is
enormous. Changes of climatic and biotic processes in the Arctic will have
economic and ecological aftermath on the planet. On the one hand, the release of
the surface of the Arctic Ocean from the ice will turn it to a major year-round
transport system, but on the other hand, these changes would entail irreversible
consequences that will affect the lives of many animals and humans and the
ecosystem of the planet as a whole [6].
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Hunter-gatherer societies had little influence on the nature. They deforest
only for building dwellings and maintain fire in it. But sometimes ancient people
affected the nature stronger than usual.

For example aborigines in Australia, who live as their forefathers
thousands of years ago, set fire to the savanna for hunting. Sometimes fire can
destroy from 50 to 60 square kilometers. Also in amazon forests Indians who do
the same for hunting live. Indians from North America burned forests for
buffaloes, because they wanted to increase the population of this animal. So it
was the main reason for the formation of the American prairies.

Innovation of this era was the slash-and-burn agriculture system.

Civilization of the ancient Orient for example Babylon and Persia cut
down forests for agriculture and grazing. This led to the erosion of soil and
silting up of rivers. These were the main causes of desertification of this area.

In classical antiquity Carfaginians and after them Romans created
farmland in North Africa. They also grazed animals that trampled grass, because
of that soil became exhausted. Who can only imagine that ancient Romans made
Sahara desert as we know it now.

The man who destroys the nature balance also kills himself. The best
argument for these words is the disappearance of the Mayan empire. Mayans
used slash-and-burn agriculture system and that became the cause of
deforestation. Without trees water system was ruined immediately. Water wells
in cities dried and people left their beautiful towns. And as the result one of the
greatest civilizations in America died.

In the middle Ages Europeans began to deforest. They needed wood for
construction and also they needed to clean area for fields. At the beginning of
age forest covered three quarters of Europe. In the 14™ century a half Europe
was covered by forest. At the end of middle ages there was less than one third
of forest. That is exactly what Europe has now.

Medieval expression "goat ate Greece" is not fiction, but a historical fact.
Due to huge herds of goats which trampled land the soil erosion increased
rapidly. After that rich vegetation disappeared.

Another example of the destruction of man's own home is Easter Island.
From the 14th to the 17th century the islanders began to create stone sculptures-
moai. In this period on island there lived more than 15 thousand people. For the
transportation of moai islanders used all wood on the island. As a result famine
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began. At the beginning of 18" century when first Europeans came there were
only 2 thousand aborigines.

Before first colonists arrived to America there were one hundred and
seventy million hectares of wood. People cut down trees as quick as they could
and in the end of modern period there were only 9 million hectares covered by
forest. Colonist changed the landscape by making farms and pastures.

However Europeans travelers and colonists brought not only axes and
guns, they also brought animals such as: goat, hoses, rats and mongooses. Rats
killed a lot of small rodent species. Mongooses killed some species of snakes
too.

In the 19" century people began to use coal as the main type of fuel. In the
end of modern era a lot of giant factories were built. Atmosphere became
polluted and in 1882 first acid rain fell in Manchester. Nowadays acid rain is an
ordinary thing, for example in eastern part of Germany every year acid rain
damages half of trees. Because of acid rains all the fish died in more than 4
thousand lakes in Sweden.

In the 20th century men drained the Aral Sea watering farms. Moreover, in
the USSR Chagan Lake was made. It was formed by underground atomic
explosion. A man became a creator.

Today air pollution increases as the cause of new chemical factories,
emissions from cars. The best argument of it is the great smog in London in
1952.During only 4 days in December 12 thousand people died.

Modern men created rivers of rubbish in Indonesia, India and China. More
than 60% of rivers in our planet are poisoned because of human deals. In the
Pacific Ocean we made Rubbish Island like Texas.

In New era we don’t have enough space to keep our waste and each year
rubbish dump becomes larger by 10 %

A radiation effect on the land is a new threat to environment. People have
done more than 2000 atomic bangs to the present days. The problem now is how
to recycle radioactive waste.
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At the end | would like to show you the graph of species extinction because of
human. According to this graph, we can see a sharp rise of the number of
endangered species from middle ages to nowadays. If we don't stop it our
civilization will disappear.
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