Oner lllniiruu

~ AAHETA

apgnnmonRR.PAIYMN AHKTPOODODNOT WA




OuJer OpecroBunuy Peiirux
Ilnanera Oypb
Cepus «39Bomonus.
Pazym. AHTponosorus»

H30amenvckuii mexcm
http://www.litres.ru/pages/biblio_book/?art=8991678
I1hanema 6ypo: Cmpama, CI16.; 2016

ISBN 978-5-906150-76-9

AHHOTaAIMA

Ucnenensirornuii 3HON MyCTHIHb U JIACHSIIAN TOJSPHBIA XOJIO,
MHOTOJIETHSISI CYIIb U «pa3Bep3HYyThle XJsA0M HeOecHble» — Bce
9TO TOrofa M KJIMMAT Halled IUTAHETHI, BBI3HLIBAIOIIHE CTOJBKO
03a00YEHHOCTH B TIOCJICTHEE BPEMsl.

OT dero 3aBUCAT Kampusbl moroaei? Yro ciemyer *kaath OT
kiumara Oyaymero? Kak co3fgaBaTh INMpaBAMBbie METEONPOTHO3bI?
MO:HO JI1 U3MEHUTDH TIOTOIHbIE YCJIOBUS K JIydiniemy? DTU U MHOTHE
apyrue Oygopaxariye mpooieMbl aBTOp 0OCYXIAeT ¢ TOUKU 3peHusI
COBPEMEHHOM HayKW, pacCcKas3biBasi O CTPAHHOCTAX KJIMMAaTHUYECKUX
M3MEHEHMIl B UCTOPUY YEJIOBEUYECTBa.

B KHUre paccMOTpeHbI NMapaJoKChl, CBSI3aHHbIE C POJIBIO KJIMMaTa B
3apOKIEHUM )KU3HU Ha HAILICH TUIAHETE U €TO BJIUSTHUEM Ha OpPraHu3M
YyeJIOBeKa U Jake SHEPreTHKY OyIyILero.



W3nanne aapecoBaHO BceM, KTO HHTEPECYeTCsl BONPOCAMU
M3MEHEHMI KiimMara B aTMocgepe 1 rupocgepe Hallleil MIaHeTHl.
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Bboz cmpaxa Xypaxan pewiun yHuumodicums 6ce
JIcusoe Ha 3emae 6000t u oenem. Boavwas eonma
NOOHSNACH U HACMUZAA MO0€: 3a MO, YMO OHU 3a0bLAU
ce0ezo meopya u He 0Onazooapuu ezo, OHu Oblau
ymepuyeaervl u nomonaervl. Cmona u 0ezomsv AUMCH
¢ Heba. 3emasi nozpy3unace 60 Mpax, OHeM U HOUbIO
WA cuabHovle 00xcou. Jhoou ezbupanuce Ha doma, HO
ooma paspyuanuco U nozpedanu ux, OHU re3dau Ha
Oepesbsi, HO depedbsi COPaChIBANU UX CO CBOUX BemEeli;
OHU CMAPANUCL YKPBIMbCSL 6 NEWepax, Ho neujepvl
3akpwviganuce. Bee nozubnu.

l[enmpa/zbnoamepulcancxuii INOC 0 «6CEMUPHOM nomone 6
KOHUe epemen»



BBeleHHE

Hanvume cuiibl TAXKECTH, BO3/yXa, BOJAbI U MIPUEMJIEMBIX I10-
TOJIHBIX YCJIOBUI — YeThIpe OOCTOSTEIbCTBA, HEOOXOMUMbIE /IS
Hariero cymiectBoBanusi. OJJHAKO JKU3HEHHO BaKHOTO 3HAYCHM S
OKpY’KalolIer cpe/ibl Mbl YaCTO He OIIyILaeM, BEpHEe, He 0CO-
3HaeM. [lcuxonoru ropopsr, 4to 006pa3 OObIIEHHOTO KakK Obl Jie-
JKUT Ha IOBEPXHOCTH Hallero co3HaHus1. O CTPaHHOCTSIX MOTO/IbI
Y KJIMMaTa, O TAKOM Bpojie Obl caMOM OOBIYHOM B OKpYXKarorien
HAC peaJIbHOCTH, a 0 CYTH — HACTOSIILIEM HAyYHOM 4yJe, U OyJer
Halll paccKas.

Yyno 3eMHOro KJMMaTa XoTs Obl B TOM, UTO IOKA eIIe JIUIIb
OH ofivH BO BceseHHOW MO3BOJSIET CYIIECTBOBATh KU3HU, JI0-
CTUTIIEN CBOEH BBICIIEH CTYIEHU Pa3BUTHUS — pa3yma.

Uro nmpoucxoaut B nocienHee Bpems ¢ kiumatom? [louemy
OH TaK MOMEHSUICS CO BpeMeH Hattero aercrBa? OTKyaa npu Ui
K HaM CTpaIllHble B CBOEH HEJBUKUMOCTY ITUKJIOHBI U AaHTUIUK-
JIOHBI, TO WCCYIIAIIIUE MOCEBbl HEBUIAHHOM Kapou, a TO BbI-
TUIECKUBAIOIIKE 32 CYTKH MOJyTOI0OBYI0 HOpMY Biiaru? Belin jin
y&e B UCTOPUU YeJIOBEUeCTBA MONOOHBIE TIEPHOIBI U Yero elle
MOKHO OKHJIaTh OT KJIMMaTuyeckux udmenenuii? Ilpoiie roso-
pd, K 4eMy TOTOBUThCS M Kakas morofa OyJIeT 3aBTpa, uepe3
HeJeJNo, Mecsll, roa?

JlaBaiiTe mouieM OTBETHI, 3arJIsSTHYB B TITyOMHBI UCTOPHH.

TpuHaauath THICSY JIeT Ha3a/l JIEAHUKN KUJIOMETPOBOM TOJI-



HIMHBI, NOKpbIBaBlIMe CKaHIWHABUIO, CTAJIU TasATh, U B €€ I0K-
HOH 9acT! 00pa30BaIoCh TATAHTCKOE 03€PO TAJION BOMBI, (PaKTH-
4yecku npecHoBogHoe Mope. OT Boa Amiantuueckoro u Cesep-
HOTro JIe10BUTOro OKEaHOB 3TO NMOPOKACHUE MTOCIIETHETO JIEAHU-
KOBOTO [EPUOJIa OrpaX/iaia KoJIoccaabHasl €CTeCTBEHHAS IIOTH-
Ha. [Togxommia K KOHITy 3Moxa r100aIbHOTO OJieJeHeHu I, CKaH-
JIMHABCKUE JIEIHUKYU TPOIOIKAIM UHTEHCUBHO TasiTh, U B TIO-
clefiylonye S5 Thics4 JIET ypOoBEHb MHPOBOIO OKeaHa MOAHSII-
cs1 6onnee yem Ha 100 metpoB. Bee 310 BpeMst BOJTHBI AT/IaHTH-
KM HEYKJIOHHO MOAITAYMBAJIY NIEPEIIeEK Ha MECTE COBPEMEHHOIO
nponuBa Karrerar. U BOT, 8 Thics4 jieT Ha3ajl, (DAKTUUECKHU yxke
110CJIe OKOHYAHU S TTOCJIETHETO JIEJIHUKOBOTO IEPUO/IA, Ha CEBEpe
EBporibl mpoun3oliiesn KoJocCcaabHbIN pebeHbIN KaTaKIU3M.

[lepemeex Karrerat pyxHys nog Haropom BoJ ATIAHTUKH, U
Bantuiickoe MpecHOBOAHOE 03€pO-MOpE HaKOHEL COEJUHUIIOCh
C MHUPOBBIM OK€aHOM. B 03epo-Mope cTpeMUTENIbHO BOPBAIaCh
YyJIOBUIITHASL Macca cojieHo Bofbl. [TOTOK cMelaHHbIX BOJ MO-
MyaJicsl Ha BOCTOK, 3a/MBas Jjieca, Jyra u TopgsHuku. Bekope
OOIIMpPHBIE YYACTKM CYIIM OKa3aJKCh 3aTOIUIEHBI, a HA MecCTe
CMBITOTO Mepelnierika 00pa3oBaioch HECKOJIbKO OCTPOBOB.

[To oreHKe COBpEeMEHHBIX YUEHBIX ITOT «JIEHUKOBBINA Oas-
THICKUI TIOTOI» B TeUeHUe 6 BEKOB TIOBBICUJI YPOBEHb HOBOOO-
pazoBanHoro banruiickoro mopst Ha 10,5 metpos. Konoccab-
HYIO CTPEMUTEILHOCTb POUCXOJMBIIIETO KaTaKJIU3Ma MOATBEP-
KJIAIOT OOIIMPHBIE MOTMJIBHUKY MPUOPEKHON (hayHbI, BKIIIOYA-
IOIIYE THICSIYM CKEJIETOB OJIEHEH, TYpOB, BBIIP, OAKJIAHOB, KOTO-



pbie YacTO HaXOIAT MOIBOJHBIE apxeonoru. Mexay tem 60proa
MIPECHOM U COJIEHOU BOJIbI B banTrke Aymnack OKOJO S5 CTONETHH,
JIOJITO OCTaBAasICh CUJILHO OMPECHEHHOM, O YeM CBUJIETEIbCTBYIOT
HaliJIeHHbIE TaM CKEJIEThl OKYHEH, KPACHOMEPOK, YK, CYJAKOB,
yIpenu.

Ho nocrenenHo Bce N3MEHWIIOCH, U BOJOEM YHMCTEHIIIEN JIET-
HUKOBOW BOJIBI, IOJ/ICP:KUBAIOIIEH )KU3Hb B OKPYTE, CTAT SII0OBU-
To cosieHbIM. Kak nokazaim uccinenosanus, BIuioth 10 4000 roma
JI0 H. 3. BOJa U3 ATJIaHTMYECKOTO OKeaHa HEU3MEHHO MepeTeKa-
na B banrruiickoe mope. C cosileHor BOIOM U3MEHWJICS U KUBOT-
HBI Mup bBanTuiickoro BogoeMa, B HeM OOWJIBHO PacCevINCh
MOpPCKHe pbIObI: KaMOaia, Cellb/ib, KOPIOIIKA.

He menee rpo3nasi karactpoda mpousoluia okono 9 Toics-
yenetuid Ha3aa B [lpuyepHomopwe, Koraa Boasl Cpeau3eMHO-
ro MOpsI MPOPBAJIM Y3KUI MepellieeK, pa3aesiBImi ero ¢ Yep-
HbIM. MOIIHBIA Bajl BOABI YCTPEMUJICS HAa BOCTOK, BE/b YpO-
BeHb ToraanHero Yepuoro mopsi-ozepa o1 Ha 150 MeTpoB HU-
JKe cerogHsIHero. Jloyiroe BpeMsi o MHOTOKWJIOMETPOBOM boc-
(popckoii koTOBHHE, NpeBparuBLielicsa B bochopckon nponus,
MyaJicsl, CMETasi BCE Ha CBOEM IYTH WM B3pbiBas KAMEHUCTYIO
MOYBY, KOJIOCCAJIbHBIH MOTOK COJIEHOU CPeJU3EMHOMOPCKOM BO-
abl. ITo pacyeram, ero ckopoctb gocturaiga 100 kuiomeTpoB
B Yac, TaK YTO Yepe3 HOBOPOXKJCHHBINA MPOJIUB IIMPUHOUN BCe-
IO B HECKOJIBKO COTEH METPOB €XEAHEBHO MTPOHOCUIIOCH OKOJIO
50 mutpa KyOOMETpPOB BOJIBI, TIPU 3TOM OH Pa3MbIBaJl BCTPEUHbIS
CKaJTbl Ha JIECATKA METPOB BIJTyOb.



I'tocmasg Jlope. Hoes koguez




I'ne-to yepes roga, nocie npopsiBa bocopckoro nepereiika,
ypoBeHb YepHoro mopsi NogHsuIcs Moyt Ha 60 METpoB, CPOB-
HsBIIKCH ¢ ypoBHeM CpeanzeMHoro. K asTomy BpemMeHu colieHbie
BOJIbI 3aTOMWJIN CBBIIIE COTHU THICSIY KBAJPATHBIX KUJIOMETPOB
YepHOMOPCKOTo MoOepekbsI, U OOMMPHBIC JETbTH PeK Ha 10XK-
HOM MOOepeKbe MPEBPATIIINCH B COJIEHBIE 03epa. 3aTOIUICHHBI-
MU OKa3aJIMCh TaKxke AOJUHbI Manoit A3uu, a Ha BocToke Yep-
HOEe Mope pa3iuiioch o nogHoxus KaBkaza. Ha ceBepo-Bocto-
K€ OHO Pa3MBLIO elle OJIMH Oapbep U XJIBIHYJIO Yepe3 00pa30oBaB-
mmiicss KepueHckuii mposnuB B A30BCKyIo BriaauHy u Kyma-Ma-
HBIUCKYIO HU3MEHHOCTb. Tak 00pa30Baioch MEIKOBOAHOE A30B-
CKOE MOpe 1 U3MEHSIoIIasicsl chucTeMa MpoTok kK Kacrmio u gaxe
Apadny.

PaznuBiiieecst mope, Kak U Ha banTuke, MOMIOTUIO THICSYN
noceJieHUi epBOOBITHBIX IJIEMEH, MOPOMB Y YIEJIEBIINX HAPO-
JIOB elle OAWH OOIIMPHBIA oyar MU(OTBOpUYECTBAa HA TEMY BCe-
MHUPHOTO MOTOMA, UCTOJIKOBAHHOTO 3aTEM Pa3TUYHBIMU PEJIATH-
sIMU B JIyXe CBOUX yueHUi. B XpucTraHckoM BepoydeHUH Cra-
CTUCh OBUIO JaHO TOJNBKO MpaBegHUKY Hoiw c ero cemeiictBoM
B TMTAHTCKOM KOBYETe, MMOCTPOSHHOM IO 00KbeMy MOBEJICHUIO,
B KOTOPBI €My pa3pelanoch B3STh «OT BCAKOW IJIOTH IO Ma-
pe». Hasee HavaJics JIMBEHb, MPOJOKABIIMICS COPOK THEW U
Houveil. Bo3HuKIIIee HaBOIHEHUE ObLIIO CTOJTb CUJIbHBIM, UTO «I10-
KPBUIKCH BBICOKHE TOPBI, KAKUE €CTh MoJ] BceM HeOoM». Bee xu-
BOE OBLIIO CMBITO C 3¢MHOU TIOBEPXHOCTH M YTOHYJIO, a IO TPO-



IIECTBUM CTa MATHIECATU JHEH Boja CTasia yObIBaTh, M KOBYET
NPUCTAJ K CKJIOHAM TOp ApapaTcKuX. ..

HcTopvKM yCTaHOBMIIM, YTO B OCHOBe OuOieiickoro mudga o
HOTOIe JIeXkKaT ropasio Oonee ApeBHUE aCCHPUNCKUE U IITyMep-
CK¥e TIEpPBOMCTOYHUKY. B HUX IIMHSIHON KJIMHOIKCHIO TIepecKa-
3pIBA€TCS SMM30[ U3 CKa30YHOrO HIYMEPCKOro 3Moca O repoe
['mbramerie: oHaxapl 60T MPECHBIX BOJ U MYAPOCTH 3a roce-
TWJI IPaBEJHOTO MyApena 3uycyapy U COOOLINT eMy O pellieHHN
coBeTa OOroB YHUUTOXKHUTH YEJIOBEYECTBO BCEMHUPHBIM ITIOTOTIOM.
3a nogckaszan 3uycyape MOCTPOUTh TMTAHTCKAN MHOTOSIPYCHBIN
IUIOT-KOPal/ib MPSIMOYTOJIbHOM (DOPMBI, pa3zie/IeHHbI Ha CeMb
YacTel U IeBATh JOHHBIX TPIOMOB. 3MYCy/Ipa ycIieJ BOBpeMsI Ha-
TPY3UTh CBOW KOBUYET MMYIIECTBOM, JOMAITHUMH )KUBOTHBIMH,
a TaKXe CTEIHBIM CKOTOM U 3BEPbEM, B3sU1 Ha OOPT BCEX CBOMX
POACTBEHHUKOB M MycTWIICS B MiaBaHue. Llemyio Henemo Oyie-
BaJI yparaH ¢ MpOJIMBHBIM JIOK/IEM, HO Ha CEAbMOM JIeHb CTUXUS
YCTIOKOMJIACh, M 3UYCYy/pa YBUMAEI, YTO OKA3aJICsS CPEr BOAHON
paBHHHBL. Bckope Ha rTOpU30HTE MOSIBUIIACH CYIIIA, M KOBYET MY/I-
pela mpucTal K ckjioHaMm MpaHCKOro Haropasl.

Jlio60MnBITHO, YTO OUONEHCKIE CKa3aHus JOBOJIBHO TOYHO KO-
NHUPYIOT ITyMEPCKUe MU(BI, BOSHUKIIIUE 32 THICSUYEIIETHS JI0 TO-
rO.

C Hay4yHOI TOYKM 3pEHHSI TIOY4aeTCsl, 9TO OTTONOCKU TPO3-
HBIX COOBITHI, CONIPOBOXIABIINX 3BOJIOLHIO BOJHOW 000JIOUKH
3emumn — rugpocdepbl, Aaa OCHOBY MHOKECTBY JPEBHMX Ha-
POIHBIX JiereH 1. Pazymeercsl, HUKakue JTMBHEBBIC JOKAN HUKO-



I/1a HE CMOTJIY Obl 3aJTUTh 3HAYUTEIIbHYIO YaCTh 3eMHOU CYIIIH, HO
(hopmupoBaHe HOBBIX OOIIIMPHBIX BOJHBIX 0ACCEHHOB U pa3yiv-
Bbl PEK BIOJIHE MOIJIM HATH CBOE OTPAKEHHUE B YCTHBHIX U MUCH-
MeHHBIX MU(pax 0 BCeMUPHOM TOTOIIe. PacKkpaliieHHbIe peuru-
O3HOU (paHTa3UEN, ITU JIET€H/bl U BOIILIU B CBSIIIEHHbIE KHUTH
MHOTMX HapOJOB MHUpAa.

Cnedol uepromopckozo nomonda, npouzouteoutezo 9 moicsu
1em Hazao

EIJ_IC OJHHUM UCTOYHHKOM pPaCCKa30B O IOTOIIE MOIJIU IMMOCITYy-
JKUTHb CBUICTCIBCTBA HpI/I6pC)KHbIX IJIEMCH O TPO3HOM ABJICHUN
IyHaMH, IIporu3omeamemM B Meconoramuu. KaTaCTpO(i)a MOrIJjia



MPOU30UTHU B HI)KHEM TeueHuu EBdpata 1 coBnacTh ¢ Tpornuye-
CKMM LIMKJIOHOM U 3eMJIeTpsiceHreM Ha jaHe MHaumiickoro okea-
Ha. [Ipy TakuX «MOpETPSACEHUSIX» OOBIYHO 0OPA3YIOTCSI OPOM-
Hble MHOTOMETPOBbIE BOJIHBI, KOTOPBIE, IOCTUTHYB IOJIOro epe-
ra 3TOM YaCTH OKOHEYHOCTH APaBUICKOIO IMOJyOCTPOBA, BIIOJ-
HE MOTJIH OBl 3aTOMUTh OTPOMHYIO PaBHUHHYIO TeppuTopuio. Bee
9TU CTPAIIIHbIE KEPTBbl U Pa3pylIeHUsl, KOHEUHO K€, OCTaBUIIU
JOJITYI0 TIaMsITh B UCTOPUU YeJIOBEUECTBA, IOPOIUB HE TOJIBKO
CKa3aHMsI O BCEMHPHOM IIOTOIE, HO W BOOOIIE O BCEJIEHCKOM
KOHLIE CBETA.

Yro K, MOXET ObITb, BCEMUPHBII MOTOI JEUCTBUTESBHO HE
ckaska? Her! Ilpenanus o karacrpogax, Koraa B BOJe U OrHE
norudano MHOXKECTBO JIIOJeW, TOBOPST JIMIIb O TOM, YTO MOTO-
bl — HO OTHIOAb HE BCEMHPHbIE, 4 MECTHbIE — IPOUCXOIUIN
HEOHOKPATHO, B Pa3HOe BpeMsl U B pa3iMyHbIX Mectax. U Tyt
HECOMHEHHO OJJHO: IPUYMHBI Y HUX ObLIM He (haHTACTUYECKHe, a
BITOJTHE €CTECTBEHHbIE — 3eMJIETPSCEHNSI U MOPETPSICEHHU S, CUJTh-
HEWIIMe yparaHsl U IyHaMH.



Yactp 1. KainMar nmjaHeThl

Ecmb nexasi cayuaiinocmo, 8binasuiuii Wanc 8 uzpe
Beurnocmu. U nebecnas ckana nopasuia 3emaro UMeHHO
6 3MOm MOMeHM, 6bl36a8 éce nocredcmeus. Ho umo,
ecau 6vl ona npomaxuynacey? Ecau 6vr Cayuaii pewiun
uHaue U Kocmuueckasi 6omoa munosdara 0vi 3emnio?
Kaxum 6vin 6v1 ceituac mup?

TI'appu I'appucon. 3anao Joema

Bce  dopmvl  owcusnu  Ha  3emne  mecHo
63aumMocesizanvl. Mol umeem 00OWYO Op2aHUUeCcKYio
Xumuto, 00uee  IGONMOUUOHHOe Hacaedue. H @
pe3yavmame Hawi OUONOU KPAliHe O02ZPAHUYEHbL 8
ceoux uccaedoganusix. OHU UBYUAIOM MOALKO OOUH
mun Ouonozuu, Morbko OOHY MeMYy 8 MY3bIKe HCUSHU.
Hensiemess . smom  crabvlli U NPOH3UMENbHBILL
MOMUE eOUHCTBEHHBIM 2010COM HA MbICIUU CEEMOBbIX
snem? Hau cywecmeyem ceoezo poda KOCMU4eCKast
dyea ¢ memamu u KOHMPANYHKMOM, 2APMOHUSMU
U  OUCCOHAHCAMU, MUAAUAPOAMU PA3HBIX 2010C08,
UCNOAHSIOUWUX MY3bIKY Jicudnu 6 I anakmuxe?

Kapa Cazan. Kocmoc. Jeoarwouyus Bcenennoil, yncuznu u
UusuAU3IAUUU

JIuBHU, fOK M, 3acyxu... Kak MHOro OHM 3HayYar AJisl )KU3HU
Ha 3emJie, KaKkylo OrPOMHYIO pOJib UTPAM B CyJbOe uesioBede-
CTBa B MPOIIUIOM U MPOJOJIKAIOT Urpath eille u ceiduac! Henbss
CKa3arb, YTO 3aBUCHUMOCTb JIIOJEU, UX XO3AUCTBEHHON JESATENb-



HOCTH OT KaIlpr30B IOrO/Ibl HBIHE TaKasl ke, KAaKO¥ OblIa paHblIe.
Ho oHa ecTtb, 1 JOBOJIBLHO 3HAYMTENBLHAA. A BEAb JIIOAU UCIIOKOH
BEKOB MEUTAJIM OCBOOOIMTHCS OT STOM HEBOJNH. V3nuiiiek BObI
— IUIOXO, HEIOCTATOK — TOXke. 3eMJIesiesiel] ke, ocesB XJ1ed, Xo-
TeJ, YTOOBl OH XOPOIIO YPOAWJICS, HE BBIMOK Obl, TIOJIMBAEMBI
OECKOHEYHBIMH JTOXKSMH, WM HE BBHITOPENT TOJ MaJISIIUMHU JTy-
yamu conHia. Y momut 06 sTom Hebo, Haziesch Ha MutocTs [oc-
noga. MHoraa ka3auoch, 4To MoJib0a JJOCTUIVIA LIeJIM: HA U3HBI-
BaloIllee TOJ] 3HOEM 1071 BIPYT BbIMAAas OJarofiaTHbIN JOK/Ib.
Ecnu BeeBbllHMN OCTaBAICA TIYXUM U HE el IOMOYb, 3€M-
Jiefiesniel] HOKOPHO BUHUJI ceOsl — 4eM-TO, BUIHO, MporueBas bo-
ra... OJHO %€ yJauyHOe COBIaJIEHUE — TO €CTh KOT/1a JOXKAb IPO-
mies1 Obl HaBepHsIKa U 0e3 MOJIMTBBI — MOJACTETMBAJIO U MBICIH,
Y 4yBCTBa Bepylomux. CBAIIEHHOCTY/KUTEIN JIOBKO TOJIb30Ba-
JIUCh STUM.

A 11e-TO B CTOPOHE OT PEIUIMO3HOIO MUPOBOCHPUATUSA U
Jake HEpeIKO BOIPEKU €My, UCTIOBOJIb, U3 BEKA B BEK KOIIU-
JIMCh HAOMIONIEHNsI — OCHOBA OMBITHOTO 3HAHWsI, IPHOOpeTaBIIIe-
ro popmy npumer. Jloau NpakTUUHbIE A0BEPSIA OOJIbIIIE MPU-
METaM, YEM MOJIMTBAM.

[To cytu pena, mpumMeTa — TOT k€ MPOrHO3, TOJBKO COCTaB-
JICHHBI UTHTYUTUBHO, He 110 HayKe. OH MOXET OCYIECTBUTHCA, A
MOXKeET U HeT. V1 BOBCe HE TOJIBKO MOTOMY, YTO COCTABJIEH HEHA-
YUYHO, a IOTOMY IJIaBHBIM 0Opa3oM, YTO MpUpoJa He 3acTpaxo-
BaHa OT cliyvyaiiHocTel. [laske cerogHs cocraBieHUe MPOrHo3a —
JEJI0 HEMPOCTOE, XOTs HAy4YHasl U TEXHUYECKAsd OCHAILEHHOCTb



COBPEMEHHOTO CITEeITUAIMCTa, paboTaIoIIero B 3TOM 00/IacTu, He
UJIET HA B KAKOE CPaBHEHHUE C TeM, YeM pacriofiaraiv JIOIH Mpo-
nutoro. Hajio yuects MHOXeCTBO (PaKTOPOB — a MHOTHE U3 HUX
ellle HE U3YYEHbl, HE BbISIBJIEHBI, HE BCE B3aMMOCBSI3U B IIPUPO-
1e BCKpbIThl. HykHO nepepadoTaTh TMraHTCKHIA 00ObeM HAYYHOU
uH(pOPMAIIUY — HACTOJIBKO TUTAHTCKUI, YTO 6€3 MOMOIIX MOIII-
HBIX KOMITBIOTEPOB C HUM CIPABUTHCS MPAKTUYECKU HEBO3MOK-
HO, — U MIOJTyYUTb B PE3y/IbTaTe MPOTrHO3, HAJEKHOCTh KOTOPOTrO
He BCer/a, BepHee, He CTOMPOIIEHTHO rapaHTupoBaHa. OCOOEHHO
9TO OTHOCHUTCSI K TIPOTHO3aM JIOJITOCPOYHBIM.

[TpoGiema NMOBBIIIIEHHUS HAJICKHOCTH ITPOTHO3a OMACHBIX TTPHU-
POIHBIX AaHOMAJIUM, MOAOOHBIX BCEMUPHOMY IOTOITY, yparaHam
Y I[yHAMU, CTOUT MNepe 1LeJbIM KOMIUIEKCOM HayK, U3y4arolux
riobabHble reodusrueckue mporiecchl. Hapsiy ¢ Heit MeTeopo-
JIOTU ¥ Te0(PU3UKHU HE OCTABJISIOT CBOIO CaMYI0 3aBETHYIO MEUTY —
YIPaBIATh pa3BUTHEM NOTOJIHBIX sABJIEHUI. MHOrMe yueHble Bce
elle CYMTAIOT MOJOOHBIE MPOEKThl OECIOYBEHHBIMU (haHTa3MsI-
MU, OJTHAKO B OTPaHUYEHHBIX MaciiTabax yke HalJIeHbl Tpak-
TUYECKHE pellleHus], TAKHUe KaK PaCIblIeHUs] OCOOBIX pEeareHTOB
HaJl Ty4aMu WM OOCTpels MX CHelualbHbIMU cHapsigamu. Lle-
JIBIA PsiJi IOMOOHBIX YCHENTHBIX SKCIePUMEHTOB MO3BOJISIET Ha-
JeSAThCSI, YTO 3[€Ch MOXKHO JOCTUYb PEelIaioiuX ycrnexoB. Tak,
paccenBaHue B aTMocepe CrielUaIbHBIX BEIIeCTB 1S TPOsICHe-
HUS HeOa HaJl a9PONOPTOM MJIM CTATMOHOM, 3aCTaBJIsIoIIee Tyuy
MIPOJIUTHCS JOKAEM WU, HA0OOPOT, YCKOPUTh M YCHIIUTh KOH-
JICHCAIIMIO BOJISTHBIX MAPOB B aTMOcepe ¢ 00pa3oBaHUEM 00J1ay-



HOCTH, SIBJISIETCS OOIIEIPU3HAHHON IMPAKTUKOM.

Bornblnas yacTs Halen riaHeTsl NOKpbITa Bogou. OKkeaHaMu U
MOPSIMU 3aJIUThI TPU YETBEPTU MOBEPXHOCTU 3€MJIU, a CYIITy MO-
KPBIBAIOT OecuucieHHble peKku U 03epa. CHer U Jie/l Ha BEpIIMHAX
MHOECTBA Top SIBJISIETCS] BOAOM B 3aMOPOKEHHOM COCTOSIHUU.
CymiecTBeHHasI 4acTh 3eMHOU BOJIBI HAXOAWTCS B HeOe: Kaxoe
00J1aKO COIEPKUT THICSUM, MHOTJa MUJLTUOHBI TOHH BOJIBI B (hOP-
Me napa. Bpems oT BpeMeHM 4acTb 3TOro napa InpeBpaliaercs B
KaIlIM XUIKOCTU U MaJaeT HA 3eMJII0 — UHBIMU CJIOBaMU, UAET
0k 1b. Jlaxke BO3AyX, KOTOPBIM MBI JIBIIIIAM, COAEPKUT OIpEe-
JIEHHOE KOJIMYECTBO BOJSHOIO Mapa.

CrienanucTbl YCTAaHOBUJIM, YTO CEMCMUYECKAs! aKTUBHOCTD B
BOCTOYHOW 4acTH THXOro okeaHa Kak-TO CBSI3aHA C YHHUKAJb-
HBIM [IPUPOAHBIM sABJIeHEM Diib-HuHpo. nb-Hunbo — 310 pes-
KOE€ TMOTEIUIEHUE OKEAHCKMX BOJ M HAXOISIIMUXCS HAJ HUMU at-
MocepHbIX Macc, OueHb HEOOBIYHOE TeUYeHUe, CPaBHUMOE C
[onbcTprMoM, OHO OXBATHIBAET SKBATOPUATIbHBIE PAOHBI OKE-
aHa C MHTEPBAJIAMU B HECKOJIBKO JIET — M TaK k€ HEOXMUJAH-
HO ucue3aer. [To JaHHBIM Te0(PU3MKOB, HECKOJIBKO MOCIEIHUX
ciydaeB nb-HUHBO 10BOJIBHO TOYHO COBIA/IAIM C BO3PACTAHU-
€M uucIia 3eMmiieTpsiceHnii B Boctouno-TuxookeaHCKOM peruoHe
BONMM3M octposa [acxu. Y XOTS MOMYyYEHHOW CTATUCTUKH ellie
HEJJOCTaTOYHO, YTOOBI TOJIHOCTHIO MCKJIIOYMTh CITyYaiiHOE COB-
najieHue SIBJIEHUI, U3yYeHHe BO3MOXHOM KOPPENSIU MEXIY
METEOOKEAHOJIOTMUECKMMU U CECMOJIOTMYECKUMHU MTPOLIECCaMu
B IJI00AILHOM MacITade BhI3bIBACT TPOMAJIHBIN UHTEepec. Mex-



1y TeM MOCJIEIHUE TE€0JIOTMUYECKUE U MAJIEOKJIMMATOIOTUYECKHE
JAHHbIE, TOJIYYEHHbIC MPU AHAJIM3€ KOJOHOK JbJa, MOIHSTHIX
npu OypeHnu B AHIaX, YKa3bIBaloT, 4To siBJicHHe Diib-HUHBO cy-
IIECTBYET Ha 3emiie, 110 KpaillHel Mepe, Ha MPOTSIKEHUH MOCIe]I-
Hux 100 TeICSY NIEeT.

Habnrooenus nokaswiearom, umo npu 20pU30HMANbHOM empe
Ha YpoBHe GepXHEll uacmu 00NaKa OHO HAYUHAEM KAOHUMbCS K
3emne, u NOAOHCUMENBHBI 3aPS0 CMEUAEMCs: 8 HaNPABAeHUU
eéempa. Co pemenem makoe cmeueHue npU8oOUm K NOs8AEHUIO 8
«nepeoHell» Uachmu 2po3bl UEHMPA ¢ NOAOHCUMENbHBIM 3aPSOOM

I'mobanpHas MeXayHapoIHasl IporpaMMa U3ydeHHs HeToro-



JIbl HATJISIIHO TIOKAa3ajia, YTO BO BPeMsi MHOTUX T'PO3, OCOOEHHO
OCEHBIO M 3FIMOM, JIEKTPUIECKOe ToJie aTMOchephl pruodpeTa-
€T HeOObIUHOE CTpOeHHEe. BObITMHCTBO MOJTHHIA, BO3HUKAIOIINX
Ha «Iiepe/iHeM Kpae» OypH, 00/1a1aeT MOJOKUTETbHBIM 3apsiIOM,
TO €CTh TOK TeYeT ¢ oOjaka K moBepxHocTH 3emun. OmHAKO
BCETO JIMIIIb B COTHE KMJIOMETPOB, B «THLTY» T'PO3bI, OOJIBIITIH-
CTBO MOJIHMI HeceT K 3emJie oTpuLaTesbHbIi 3apsi. Takoe Ou-
HOJISIPHOE CTPOEHHUE I'PO3bI ObLIO OOHAPYKEHO, KOT/Ia HECKOJIBKO
JIOKQJIbHBIX CETel, U3MEPSIONTUX aTMOC(EpHOE EKTPUIECTBO,
0oObeIMHWIN B €AMHYIO CUCTeMy. B KadecTBe mpenmonaraeMoi
NPUYKMHBI OMITOJIIPHOCTU TPO3 HA3BIBAIOT TOPU30OHTAJIBHBIC BET-
pBbL.

OOBIYHO T'PO30BOE OOJIAKO MMEET BEPTUKAIBHOE CTPOSHUE:
BEPXHSsISl YACTh HECET MOJIOKUTEIbHBIN 3apsifl, a HUKHSIS — OTPU-
LATeJTbHbIN.

DKOJIOrM YK€ JaBHO U3Yy4aloT BO3AEWCTBHUE HA COCTAB U CBOM-
ctBa arMocdepbl BHIOPOCOB CY/IOBHIX JIBUTATEIed B OTKPHITOM
Mope. C UCKYCCTBEHHBIX CITyTHUKOB 3€MJIU JIETKO MPOCIIEKHBA-
I0TCSl JYIMHHBIE TOJIOCHI BHIOPOCOB, OCTABJISIEMBIX MPOXOASIIIN-
MU Kopaonsimu. PopMHUPYIOIIKECS IIPU STOM UCKYCCTBEHHBIE 00-
Jlaka CWJIBHO OTJIMYAIOTCS OT MPUPOIHBIX MPOTOTUIIOB U MMe-
0T Pa3HyI0 OTPaXaloIyio ciocoOHocTh. MccnenoBareny ycraHo-
BUJIM, YTO TIOCTYTIAOIIKE B BO3AYIIHOE MPOCTPAHCTBO MPOAYK-
Thl CTOPaHMs CY[IOBBIX JBUTaTesIeld 3aMETHO MEHSIOT XapakTep
00JIAYHOCTU, KOTOpasi CTAHOBUTCSI HAMHOTO MOIIHEE M MHTEH-
CHBHEe MPEISITCTBYEeT YXOAy TeIllla C MOBEPXHOCTU OKeaHa BO



BHEIITHee MPOCTPAHCTBO, YCUJIMBAsI TEM CAMBIM MAPHUKOBBIN (-
(pekT. ITO B CEppe3HON MepE MEHSIET CYIIECTBYIOIINE MPEICTAB-
JIeHus1, OyJTO POJIb OTPAXKAIOIIEH CIIOCOOHOCTH OOIAKOB, CBSI3aH-
HBIX C TPAHCHIOPTHO-TIPOMBIIIUIEHHO! JIEATEIbHOCTBIO YeJIOBEKa,
HEe3HAYMTEIbHA.



Kak Bce HAUMHAJIOCh

Hama BcenenHass BO3HUKJIA B YyJOBUIITHOM KaTaKJIU3Me
Bosnbinioro B3pbiBa U3 3arajIouHOrO0 COCTOSIHUSI OECKOHEYHO Ma-
JIOW CHUHTYJISIPHOCTH — «3alpelieHHOM peaTbHOCTU» — TOYKH CO
CBUTBIM B OJIMH CBEPXMHKPOCKOIMYECKUI KIIyOOK MPOCTpPaH-
CTBOM — BpeMeHeM. B repBbie MrHOBeHHs1 HOBOpOsKieHHas1 Bee-
JIEHHasl TIpeJICTaBIIsia cCOOOH KuMsiee BapeBo nojeut u cui. U
JIMIIb TIO3%KE TMOSIBMIIUCH JIEMEHTapHbIe YacTUIIbl, U3 HUX 00-
Pa30BaIMCh aTOMBI BOIOPOAA; 0OJIaKa BOJOPO/A, CKATHIE CHJIA-
MU TPaBUTAIIMU, MPEBPATUIINCH B 3BE3/bI MEPBOrO MOKOJIEHUSI.
Tak Mpak «TEMHBIX BEKOB», BBIPAKASACh CIIOBAMH aCTPOHOMOB,
03apWJICS BCTIBIIIIKAMU TIEPBBIX 3B€3/], B KOTOPbIX 3aKIJIUCh TOTI-
KU peaKiui siIEpHOTO CUHTE3a, MPEBPAIAIOIEro CaMoe pacipo-
CTPaHEHHOE KOCMUYECKOE TOTUIMBO — BOIOPOJ — B TEJIHIA.

[Tpomino eme HECKOJIBKO COTEH MUJIJIMOHOJIETUH, U caMble
KPYITHBIE 3Be3/Ibl TOCJIe UCTOIIEHUS 3a1lacoB BOJOPOIA HAYAIN
B3pbIBaThCs. [Ipu 3TOM AaBiieHNe U TeMIiepaTrypa B HeJIpax 3Be3-
JIbI JOCTUTAJTA KOJIOCCATIBHBIX BEJIMYMH. DTO CO3/1aBAJIO HEOOXO-
JIMMBbIE YCITOBUS /1T CHHTE3a TSKENbIX 97IeMeHTOB. Bee anemeHn-
ThI TSUKEJIee TeNvsl, B TOM YUCIie HEOOXOIUMBbIE /17151 KU3HU yTJie-
por, Kuciopo, a3or, ¢gocdop, cepa U JIp., MOIJIM 00pa30BaTh-
Cs1 JIUIIb BO BpPeMsI TAKMX B3PHIBOB. 3Be€3/1bl IEPBOTO MOKOJIEHH S
cranu (paObpUKON MO MPOU3BBOACTBY aTOMOB, HEOOXOAUMBIX IS
OyayIen KU3HH.



B3pbiBbI TepBbIX 3BE3]] CO3/1JIH TSKETbIE JIEMEHTHI U pacce-
SUTM MX B KOCMOCe. V3 HOBBIX CKOIUICHUI aTOMOB 00Pa30BaJIMCh
3Be3/Ibl BTOPOTO TOKOJIEeHUs1, B TOM uuciie v Haie ComHile (00
9TOM YUTATE M MOTYT MOAPOOHO y3HATh B KHUTE «B3pbIB MUpPO-
spanus». CII6., «Crpara», 2016). O61aka pacCesTHHBIX YaCTHII,
HE BOILIENIMX B COCTaB LEHTPATbHOW 3BE3[Ibl, BPALIAIUCH BO-
KpPYT Hee W MOCTENEeHHO pa3/esisuIuCh Ha OTAEbHbIe CTYCTKU —
Oyay1ue raaHeTsl. IMeHHO Ha 9TOM Tare MOT Ha4aThCsl CHHTE3
MEPBbIX OPraHMYECKUX MOJIEKYJI, U Ha J1aJIeKOM FOPU30HTE KOC-
MUYECKOH IBOJIIOLIMY BO3HUK IPU3PAK KUBOU Marepuu. Takum
o0pa3zom, Mosiofast 3eMJisi MOIJIa UMETh B CBOEM COCTaBe O0JTb-
1110€ KOJIMYECTBO OPraHUKH yKe C CaMOro Hayajia CBOETro CyIlie-
CTBOBaHUS.

Oxkono 5 mulpa JIET Ha MECTE HAILIEro BCEJIEHCKOro IoMa WK,
KaK MO3TUYHO CKa3asl BbIIAIOIIUAKCS aMEPUKAHCKUMA aCTPOHOM
u nonynsipuzatop Hayku Kapn CaraH, KOCMUYeCcKOro 3aMka ¢
ycanp00ii u3 1uierda riaHeT, UX CIyTHUKOB, aCTEPOUJIOB U Me-
TEOPOB BpaIaJICSl KOJIOCCAIBHBIN JTUCK U3 TIBUIH, Ta3a, coOpaB-
IIErocsi B TMTAHTCKUE KOMKHU Ha MecTe OyayIuX HeOeCHBIX Tell.
UYepes 3T0 ra3omnbuieBOe 0OJaKO MPOTOIIAHETHONM TYMAaHHOCTH
TYCKJIO CBETWJICS TUCK HOBOpOXkjeHHOoro ColHua, JIy4d KOTO-
pOro mnepeyiMBaIich HA MUPHAaX KPUCTAJUIMKOB Jibaa. VIMEHHO
9TU MeJIbYaiIlfe YaCTUYKHU 3aCTHIBILIEN BOJBI M BOIIUIM B SiApa
(bopMupyIonMXCs MIAHET, B TOM YUCIIEe 3eMIIU.

B03MOXHOCTh OpraHMYECKOro CHMHTE3a B IMPOTOILUIAHETHOM
o0Jake mpeJroiarajiach IaBHO, HO JUIsl STOTO OMSITh-TaKh HE0O-



XOOUMO TBEPAO J0KA3aTh HAJIMYKME BOAHBIX KPUCTAJUIMKOB JIbJA.
IIpu nomoIy ClOKHBIX pacyeToB M KOMITBIOTEPHOTO MOJEIH-
pPOBaHMsI yueHble MOKAa3ajM, YTO B ra30BO-TbLJIEBBIX MPOTOILIA-
HETHBIX 00J1aKaX MMEeI0TCs1 HEOOXOIMMbIE YCJIOBHS AJIs1 CUHTE3a
Pa3HOOOPa3HOM OpraHWKH M3 BOAOPOAA, a30Ta, YrapHOro rasa,
[IMAHKUCTOTO BOAOPOAA M APYTUX MPOCTHIX MOJEKYJ, OOBIYHBIX
B KocMoce. HenpeMeHHbIM ycI0BUEM IIPU 3TOM SIBJISETCS IIPU-
CYTCTBUE B KMJKOH CpeJle MEJIKOAUCIIEPCHBIX BOIHbIX Karesek
TBEPABIX YaCTUL-KATaJIU3aTOPOB, COAEPKALIUX KEJIE30, HUKETb
Y KpEMHHUI.




[Ipomonaanemuoe obrako

[To Mepe yIJIOTHEHUS IEPBUYHOTO TJIAHETAPHOTO 00JIaKa ero
TeMIieparypa MeAJIEHHO MOBbIIIANACh, U TIOCTENIEHHO B (DOPMHU-
pyoiemcsi sape 3eMIIi 3alyCKaJIUCh TTyOUHHbIe (DPU3UKO-XH-
Muueckre npouecchl. Ha ¢oHe paavoakThBHOrO pacmnajga u
YIUIOTHEHU S KICXOIHOTO BEILIECTBA TaM Pa3BUBAJIMCH KOJIOCCAIb-
HbI€ JaBJIEHUS1 U TEMIIEPATypbl, IPUBOISIIME K CJIOKHBIM IIpe-
BpalllEHUsIM SIIEPHON CepALIEBUHBL. Bce 3TO conmpoBOXAAIOCH
VHTEHCUBHOM T'€HEpalfer Mapora3oBblX COCJUHEHUH, B CBOEM
aOCOTIOTHOM OOJIBIITMHCTBE COCTOSIIIUX M3 BOJIBI MJIHA OT/EIBHBIX
€€ JIEMEHTOB.

B KoHeuHOM uTOre 3eMHasi KOpa MPHUHSUIA BUJ TOHKOW 000-
JIOUKH, HAaTOMHUHAIOIIEW HEKUI KUCJIOPOIHBIA KAPKAC U3 OKHC-
JeHHbIX nopofl. Ilpu 3TOM B sigpe IMJIaHeThl CTali CKaruiuBaTh-
csl METAJUIOTUJPUABL C KapOUAOM KeJie3a, U3 30H BBICOKOTEM-
NepaTypHOro JaBJIeHUs] HayasIcsl MHTEHCUBHBIN Apeid BOIOpo-
na u yriaeBonoposoB. [Ipubmmkasch K TOBEPXHOCTH, STHU Bellle-
CTBa MPUHSTUCh UHTEHCUBHO PEarupoBaTh C MPUIMOBEPXHOCTHBI-
MU OKUCJIaMH, OYpHO BbIJIEJISIS YITIEKUCIIBIN Ta3 ¥ BOISIHOM Map.

Bwmecte ¢ 3emiieil BOBHUK M KPYrOBOPOT XMMHMUECKUX Be-
niects B npupose. OHU 3JEMEHTHI TOCTYNAJIM U3 CIABJICHHBIX
pazorpeBImMxcs HeAp 3eMiu, (popMupys NepBUUHYIO aTMocde-
Py ¥ OKeaHbl. J[Ipyrue npuxoaniv U3 KocMoca B BUJIE 3Be301a1a
OCKOJIKOB MPOTOIUIAHETHOTO 00JIaKa — aCTEPOUIOB, METEOPUTOB
¥ KoMeT. B armocdepe, Ha MOBEpXHOCTH CYIIIH U B BOAOEMAX BCE



9TU BEIECTBA CMEIITMBAJIUCh, BCTYMAsi APYT C IPYTOM B XUMUYe-
CKHME peaKkl1u, U PEeBPAILAICh B HOBbIE COEJUHEHUS, KOTOPbIE,
B CBOIO OUY€pE/ib, TOKE BCTYNAIM B PEAKIMU APYT C IPYTOM.
['mpnporeosoru ¥ reopu3MKU YTBEPKJAIOT, YTO MOJOOHBIM 00-
pa3oM uepe3 Kepsa BYJIKAHOB, TPEIIMHBI B pa3jioMax KOpH U
rei3epsl 3a BCIO UCTOPUIO CYIIECTBOBAHMS TBEPAOM OOOIOYKH

3eMiii Ha ee MOBEPXHOCTb IOMNaI0 HECKOJIBKO MIIPL KM BOfIbl
C PaCTBOpPEHHBIMU B HEell MUHEpaJIbHbIMU BelllecTBamu. [Tpruem
KOMIBIOTEPHBIE MOJIESN MMOKA3bIBAIOT, YTO HE MEHEe TPETH BbI-
OpOCOB COCTAaBWJI BOJSIHOM Map, 3HAYUTENIbHAS YaCTh KOTOPOrO
BIIOCJIECTBUM pacnayiach nof jdydamu CosiHIa Ha BOJOPOA U
KHCJIOPOYI.

Ocragiiieecst KOJIMYECTBO BOAHBIX COEAMHEHUI MTyTEM MOCTO-
STHHOTO HAKOTUJIEHUSI COCTaBUJIO BOIHYIO 000JI0UKY 3eMJIH — T/~
pocepy. C camoro Havajia BMECTE C TapaMu BOJbI M OKCHJIOM
yIJIepo/ia BbIAENSIOCh MHOTO COeAMHEHUN a30Ta, pocopa, ce-
PbI, KOTOpbIE OBLTH BOBJIEYEHBI B KPYTrOOOOPOT HAPOXKAAIOIIEICS
KUBOU MAaTEPUU.

CeronHs ruIporeosiory OIEHUBAIOT CyMMAapHBI 00BEM TH/I-

pocdepbl npudIM3nTeNabHO B 1,5 Mipa KM BOJIBI, HIOK PbIBAIO-

1iel TPU YE€TBEPTU MOBEPXHOCTU Hallley IyiaHeThl. FIMeHHo 1o-
9TOMY U3 KOCMOca 3eMJIsl BHIIJISIUT KaK ToTyoOast TiaHeTa, 1o-
KpbITasi MPOCepio 0OTaKOB C HEOOIBIIMMY BKPAIUICHUSIMU CY-
. Ecnm pacripeiennts BCIO BOY 1O MOBEPXHOCTH, TO OHA MO-
KpOET ee TPeXKUIoMeTpoBbIM ciioeM! [IpaBaa, nuiirs 4yTh O0Jb-
e 2 MpOIEHTOB ruApocdepsl COCTABIISIET KUBUTEIbHAS TPEC-



Hasl BOJja — BCE€ OCTaJIbHOE cosieHasi Mopckas. [1pu aTtom moso-
BMHA BCEW MTPECHOW BOJIbI 3AMOPOkKEHA B JIEIHUKAX U MOJISIPHBIX
IaNKax, a eme MOYTH CTOJIbKO K€ BOJbI CKPBITO B 3€MHBIX HEJI-
pax. M uiib HECKOMBKO MPOLIEHTOB KUBUTEIBHOM «CJIAJKOM»
BJIard HAKOIUIEHO B TIPECHOBOJIHBIX 03€pax, peKax u 00JoTax, u
emie 13 THICSIY TOHH BOABI HAXOOUTCS B OMIMKAWMIIUX CJIOSAX atT-
Mocepsl — Tponiocdepe.

[pecHan eoaa B TREpOOM [pyHTOBbIE BOLbI
COCTOAHWM U FPYHTOBLIE BOABI 30,06%

2,522%

ConeHan eona
97.47%

Bopa
E TESPOOM
COCTOAHIIN
69,56%
MNpecHaaeopa — Oazepa, pekw, bonora,
NOBEPXHOCTD BOAMI rpyHTOBaA BNara, BOOHLIA Nap 1 ap.
0,0103% 0,38%

Cocmas 2udpocgpepnl

Boanblil NOKpoB 3emMii HAIEKHO CKPBIBAET TO, YTO TBOPUT-
Cs1 B OKEAHCKOM Iy4rHe. DTOT MUP €IlE KAET CBOUX UCCIIEN0BA-
TeJIel, KOTOPBIM ITPEJCTOUT U3YUYMUTh THICSYM KBAJAPATHBIX KUJIO-
METPOB 3araJIOYHOrO JIEASHOTO HAPCTBA MPAKa U KOJIOCCAJILBHOTO



nasyieHusi. Hano npusHaTh, 4TO MOKa ellle MyTelecTBUs B MOP-
CKUe TJTyOMHBI HEe MeHee TPY/IHBI, YeM IOJIeThl B KocMoc. [leit-
CTBUTEJIbHO: CPAaBHUTE KOJMYECTBO COOOIIEHUI MTPECCH O CTap-
Tax MacCa)kMPCKUX pakeT Ha opOUTy 3eMilu U TIyOOKOBOAHBIX
MHOTOKWJIOMETPOBBIX TOTpy:keHuil Oarucdep ¢ daruckagamu!
OTKpBITHSL HA MOPCKOM JHE BIIOJIHE MOT'YT CPABHUTBCS C KOC-
MUYECKUMU CEHCAlIMSIMU — TaK, K MPUMEPY, NPUJOHHbIE MUK-
POBYJIKaHbI, WJIM T€OTEPMaJIbHbIE TE€M3EPbI, «UEPHbIE Ky PHUIIbIIIN-
KI», CIIOCOOHBI TIEPEBEPHYThH HAIIM MPEICTABICHUS O 3aPOKIe-
HUM KU3HU Ha 3emie.

Jlaxe rosHas ¥ TouHas KapTa OKEaHMYECKOro THa BCEX MOpen
Y OKEAHOB TMOSIBWJIACH TOJIBKO B KOHIIE ITPOLIIOTO BEKA, OCHOBBI-
BasICh HA JIAHHBIX TUCTAHIIMOHHOIO 30HIMPOBAHUSI UCKYCCTBEH-
HbIMM cnyTHMKamu 3emin. Ho u ceruac, B OoTiiMumMe OT Kap-
Torpauu Ccymu, JeTaayu NOABOIHOIO penbeda Bce paBHO MMe-
10T MOTPEIIHOCTh B HECKOIbKO KuiioMmerpos! To, uto yaanock
y3HaTh, IOKA3bIBAET: HA MOPCKOM JIHE CKPBITHI AAJIEKO HE TOJIb-
KO OTHOOOpa3HbIe IecUaHble PABHUHBI METKOBO/IbsI. OHO M3001-
JIyeT JIO)XOMHAMH, YIIETbIMH, TOPHBIMU XpeOTaMK ¥ BEpIIIMHA-
MH, B3bIMAIOIIIMMUCS BBBICH BILIOTh IO TIOBEPXHOCTH. A CKOJIb-
KO ellle TaM TauTCs 3aBOpakMBaloNyx TaiiH! Jlaske moBepxHOCTH
JIyHbl ¥ maHeT 3eMHOM rpynnsl — Mepkypus, Benepsl u Mapca
— U3YyYeHbI ropas3zo Jiydlle, YeM JHO MUpOBOro okeaHa.

JIOBOJILHO JOJTO Y4YeHble CUUTAIM, 4YTO yXke Ha TIyOuHe
HECKOJIbKMX COTEH METPOB HAUMHAETCS Oe3KU3HEHHAS ITyCThIHS,
omHako B 90-X romax Mmpomuioro Beka OblIo HaJJeKHO YCTaHOBIIE-



HO, YTO TJIyOOKOBOJIHBIE OOJIACTH MOpPEW U OKEaHOB M300MITYIOT
*um3HbI0. [lepen 3aBOPOKEHHBIMU MOPCKUMU OMOJIOTaMU U MX-
THOJIOTAMH TPEICTAIOT MUPHA[IB YePBEl, KOTOIAIUXCS B TIPU-
JOHHOM WJIe, PZIOM C HUMUA KOCOOOKO B30MPAIOTCsI HA TIOIBO/I-
HbIE I'PsIbl MIJUIMOHBI CIIETIBIX PAYKOB M MOJLTIOCKOB. Coo0111e-
CTBO PaKOOOPA3HBIX JIOTIOTHSIOT TITyOOKOBOJIHBIE YI'PU U TUTAHT-
cKue Mey3bl, coctosiiue Ha 90 % 13 Bo/Ibl (BOAHBIN COCTAB ITUX
KeJIeoOpa3HbIX CO3JAHUI OTIIMYHO MTOMOTAeT UM BbIJIepKaTh I'M-
TaHTCKOE JaBJICHUE, Y TIOMYJISIUN Mely3 COCTABJISIIOT /IO TIOJIO-
BUHBI BCEU KUBOTHOW OMOMACCHI, HACEISIONIEN IITyOUHBI OKea-
Ha).

Taiibl r1yOuH rugpocdepbl Bcerga MpUBJIEKATN YYEHbIX,
HO pPaccKasbiBaTh O HUX JAOJTOE BpeMs MPUXOIWIOCH IUcaTe-
nsM-(paHTacTaM, BCTIOMHUM XOTSI ObI «/[Ba/iliaTh THICSY JIbE TOJT
Boz1oi» JKions BepHa, «MappakoToBy 0e3nHy» Konan [loiina u
«Taiiny nBYX okeaHoB» I'puropus AmxamoBa. [1pu kpaiiHeit Oef-
HOCTU MOPCKO# (pyiopbl (payHa TIIyOMH MopaxaeT BOOOpaxeHue
HEeOOBYHBIMH (DOPMaMH ¥ KCIIOTMHCKUMHU pa3mepamu. Hamo 3a-
METHTb, YTO CYPOBBIE YCJOBHUSI CYIIECTBOBAHUSI HAKJIaJbIBAIOT
CBOM OTHEYaTOK Ha ITyOOKOBOJHOE COOOIIECTBO PhIO, MOPCKUX
JKUBOTHBIX M PAKOOOPA3HBIX, BCE OHU CBSI3aHbI HE3PUMbIMU HU-
TSIMU TIUTATEJIbHBIX LIETIOYEK U YeM-TO HAIIOMUHAIOT YaCTU €/IU-
HOT'O YHUBEPCAJILHOTO 0OUTaTe s ITyOuH. MOXKHO BOOOpa3uTh,
KaK 3TO HEHCUHUCIMMOe KolndecTBo (cpenu Kotopbix Ha 80 %
HE3HAKOMBIE BH/IbI) OAKTEPHIA, Mey3, YUePBEH M pAaYKOB OOIIMMU
YCHJTUSIMU TIpe0Opa3yeT MepTBEHHYIO ITyCTHIHIO PUIOHHOTO UJjIa



B HEKoe Too0ue mBeTymiero cana. OTKphIBAOIIUECS TepCIeK-
THUBBI HCCJIEIOBAHM S TTyOOKOBOJHOM sKM3HU MPUBOSAT MOPCKUX
OUOJIOrOB B aKMOTaX, Bellb TOJBKO KOJMYECTBO HEM3BECTHBIX
MIOKa BUIOB INTyOOKOBOJIHBIX UepBEN MOXKET MPEBbICUTh MUJLIH-
OHHYIO OTMETKY !

[onyyaercs, 4TO BoJa HE TOJBKO BhIpacTHJIa CEMEHA KU3HU
Ha 9BOJIIOIIMOHHOM JPeBE€, HO U CKPbIBAET OOJIbIIYI0 YaCTh €ro
IUIOJIOB B CBOEW OKEAHCKOM IyYMHE, OCTaBJIsAs HaJ NOBEPXHO-
CTBIO JIUIIIb KPaelleK KPOHBI.

Bnpouem, necaTk cOTEH MUJIJIMOHOJIETUI BOJIHAS Cpejla Ha-
1Iel MJIaHeThl OCTaBajlach eAMHCTBEHHON Ouocdepoit — cpepoit
NIEPBUYHOM KU3HH, Y JIMIIIb B [IOCJIEJHUE HECKOJIBKO COT MUJUIU-
OHOB JIET KMBbIE OPraHM3Mbl HaYaJIu ocBoeHue cyiu. Ho MHo-
TYMe U3 HUX BO3BPATMIIMCh Ha3al, TAK YTO HbIHE OOJBITMHCTBO
BUJIOB KMBOTHBIX BCE K€ COCTABJISIIOT MIMEHHO MOPCKHE OOMTa-
TeJIN.



Ilepsoe 36eno nuwyesvlx Uenouex 6 HCU8om coodulecmee op-
2AHUBMO8 — DUOUEHO3€E «UEPHBIX KYPUNBUAUKOB» — COCMABASIION
baxmepuu, cuHmesupyroujue Op2aHuU1ecKue MONeKYavl U3 s1006U-
moii cmecu. B caedyrouux 36envsax yorce u oaxkmepuu, u 000bl-
Mas UMU OP2AHUKA CAYIHCAM NUUELE MHO2ZOUWEIMUHKOBLIM Uep-
85IM, MOPCKUM 368€30aM, MONNOCKAM U KPeBemKam

He Tak njaBHO yueHbIil MUp CHOBA BCKOJIBIXHYJIU OYpHBIE CIO-
Pbl O IPOUCXOXKIECHUH KU3HU HA 3emie, ¥ Ha4aJlo UM TIOJI0KHUIIO0
OTKPBHITHE YHUKAIBHBIX JOHHBIX T'€OJIOTMUECKUX 0Opa30BaHUM,
«UYEPHBIX KYPWIBIIMKOB». ITO IMIPOTEPMaJIbHbIE UCTOYHMKH,



HAIMOMUHAIOIIE KOHUYECKUE TPYOBI, U3 KOTOPBHIX HEMPEPHIBHO
BBIOTCSI TYCThIe UepHble KiyOnl 1pimMa. [eperperas no 300 °C u
HACHIIIIEHHAS PA3IMYHBIMU MUHEpPAIaMU BOJA TIOMHUMAETCS 110
TUM TPyOaM U3 HeJp 3eMJIU, BHIHOCS Ha MIOBEPXHOCTb COJIEBOM
pacTBOp MapraHiia, MeJiv, cepbl 1 IuHKa. [lepBble uccienoBaTe-
JIV, PUCKHYBIIIUE MPUOIM3UTHCS K BEIOPOCAM «UYEPHBIX KyPHITb-
IIMKOB», IOCUUTAJIU, UTO HATKHYJUCh HAa cCaMyl0 HeOIaronpusiT-
HYIO cpeny Juisi OeJIKOBOH JKM3HU Ha HaIlle TIaHeTe.

KakoBo sxe ObUIO MX yAMBJICHHE, KOTJa BBISCHWIOCH, UTO B
OKPECTHOCTSIX 3TUX MUHHUATIOPHBIX BOAHBIX BYJIKAHOB, TOKPbIBA-
IOIIHMX BCE BOKPYT CJIOEM sITOBUTHIX CEPHUCTHIX OTJIOKEHUH, Oy p-
JIUT KU3HB TTyOOKOBOJIHBIX Oprann3moB! U yxe Bckope Ha OCHO-
BaHUM TIOJIyYEHHBIX JAHHBIX POAMJIACH TeOpeTUYecKass MOJICIb
BOZHMKHOBEHUSI JKU3HU Ha 3eMJie B OCTPOBKAaX reoTepMaJibHbIX
BOJI, OKPYKAIOIIUX JIPEBHEHIINE «UePHBIE KYPHIBIUKN». Heko-
TOpbIe OMOJIOTH J1aXke TOKA3bIBAIOT, UTO OOUTATE M STUX TIOABOJI-
HBIX 0a3UCOB, KaK YeMITHOHBI CPeI SKCTPEMAJIOB, BITOJIHE MOT-
7 ObI IPYKUTBCS Jake Tie-HUOYIb 1aJIeKo 3a rpejeiaMu 3em-
JIM, cKakeM, Ha ruiaHetax CoyiHeUHOU cucteMbl. Begp oHM He
TOJIBKO JIETKO TIEPEHOCAT XOJIOIHYIO ThMY KOJIOCCATTBHOTO JIaBJie-
HUsA, HO ¥ aKTUBHO Pa3MHOXKAIOTCS B 3TUX KU3HEHHO HEOOXO/IH-
MBIX UM YCJIOBUSIX.

Hayno ckazarb, 4TO MOUYTH BCE U3 ITUX OPraHU3MOB BBHITJISIISAT
KpaiiHe HEOOBIYHO — TaK, Y ITYOOKOBOJHBIX KPEBETOK BMECTO
IJ1a3 Ha CIIMHE PACIIOIOKeHbI MH(paKpacHbIE PEleNTOPhI, HAIlo-
MUHAIOIME HAK TPUOOPhl HOYHOTO BUJEHUs. Y TIIyOOKOBOJ-



HBIX YepBell OTCYTCTBYET KeTyJOYHO-KHIIEUHbIH TPAKT, U OHU
nUTalOTCS Oarogapsi CMMOMO3y ¢ CepOOAKTepHUSIMU, TIOCEIISIO-
IIUMUCS B MX TeJIaX ¥ CHAOKAIOIIMMU UX MUTATEIBHBIMU BEIIIE-
CTBaMHM, CUHTE3MPOBAHHBIMH 13 CEPOBOIOPO/IA.

YroObl Mo-HACTOSIIIEMY Pa300paThCsi B POJIM BOABI MPH 3a-
POXIEHUM *KUBOTO HA HAIIIEH IJTaHEeTe, HAJIO eIlle pa3 BEPHYThCS
K BOIIPOCAM: YTO K€ B JEWCTBUTEIBHOCTH MPEJICTABISIET COOOM
KMBasi MaTepusi U Kak MOXET MPOUCXOAUTh €€ 3apOXkJIeHHE BO
Bcenennoi?

Mo onHOM W3 HauOOIee PacIPOCTPAHEHHBIX TMITOTE3 TTEPBbIS
OpraHUYECKNe COCJUHEHUS «IOJyYMIIUCh» B MIEPBUYHON aTMO-
chepe 3emin, HACHIIIIEHHONW METAHOM, aMMHAKOM, BOJIOPOJIOM,
BOJIHBIMU TapaMHd M TTPOHWU3aHHOW MOJIHUEBBIMHU pa3psaMHu.
[Mpearnonaraercs, YT0 UMEHHO aTMOC(EPHOE ITEKTPUUIECTBO U
yIbTparoIeToBOE M3JTyUeHHe TOITONKHYJIO TIEPBUYHYIO TPH-
pomy K 00pa30BaHUI0 «KMPIUIMKOB» KU3HU OKOJIO MUJLTHAP/IA
ner Hazaz. [lon nefictBreM MOJHUI ¥ TOTOKOB MOHU3UPYIOLIETO
W3JTyYEHUS 9T BEIeCTBa pacHIeTISUIUCh Ha aKTUBHBIE KOMITO-
HEHTBI — CBOOO/IHBIE Pa/IMKAJIbI, CTyJaliHBIM 00pPa30M COCTaBJIsI-
I0lI[Ke Bce Ooiee CIIOKHBIE MOJIEKYJTbI.

YueHble-OMOXUMUKH PEIIVIA TTPOBEPUTH ITY TUMOTE3Y U B
cepelluHe TMPOIIJIOro BeKa BIIEPBbIE MOIMBITAIUCH TIOCTABUTD PSIJT
9KCIIEPUMEHTOB TI0 CaMO3apOKAeHUI0 XU3HU. OHU TOCTPOWIIN
J1a00paTOPHYIO YCTAaHOBKY M3 JIBYX COOOIIAIOIIMXCS COCYJIOB, B
OIHOM M3 KOTOPBIX ObLIA BOJIA, & B APYTOM — MOJIENTb aTMOC(EPBI
NIepBOOBITHOM 3eMJIM U3 CMECH Ta30B: BOJIOPO/A, METaHA, aMMH-



aka v Bo/IsiHbIX napoB. Korna yueHsle co3anu B Takol arMocde-
e MUHUATIOPHYIO TPO3Y, MPOITYCTUB CEPUI0 NMEKTPUIECKHUX Pa3-
PSIJIOB, BOJIA B COCY/Ie MOOypeia, a €€ XUMUIECKUI aHaJI|3 MoKa-
3aJ1, 4YTO TaM 00Pa30BAJIOCh MHOXKECTBO «KUPITUYUKOB» KUBOU
MaTepuy — AMUHOKHUCIIOT U IPYTUX OpraHndeckux Mosekyi. [Tpu
MPOIOJIKUTENTBHOW ITUPKYJISIMKA U HEMTPEPHIBHOM BO3JCUCTBUN
MEKTPUUECKUX PA3PSIOB CMeCh MTOPO30BEJIa, a eIlle uepe3 HEKO-
TOpOe BpeMsi TOTEMHEIA 1 MOMEHs1J1a IIBET Ha IPsS3HOBATO-Kpac-
HbII. [leTaibHbIe aHATU3BI TOKA3aJIM, YTO B HEH MOSIBUIIMCH aMHU-
HOKHCJIOTBI, TIPEJCTABJISIONINE COOO 3JIEMEHTHI OEJTKOBBIX MO-
JIEKYJ1.

STOT 3HAMEHUTBI OMbIT, BOIIEAIINNA BIOCIEACTBUA BO BCe
y4eOHUKU OMOJNIOrUM, HATJISAHO MPOAEMOHCTPUPOBAJI, YTO YH-
CTO CITy4YaliHble XUMUYECKHE PEAKIUA B CMECU IPOCTHIX MOJIe-
KyJI «MEPTBOT0» HEOPraHUYECKOTrO BEIECTBA MOT'YT ITPUBOIUTD
K 00pa3oBaHMIO Bce Oojiee U Ooee CIOKHBIX «ITOMYKUBBIX» Op-
raHMYECKUX MOJIEKYJI M BEIIeCTB, HA OCHOBE KOTOPBIX MOCTPOe-
HO BCE JKHBOE.

BcriomauM Terieph 00 YHUKATBbHOM XU3HEHHOM apeajie Mop-
CKHUX CYIIECTB, OKPYKAIOIIMX «YEPHBIX KYPHIIBIITUKOB». COBpe-
MEHHBIE OTTBITHl OMOXMMHKOB ITOKA3aJI1, YTO CMECH I'a30B, BbIJIE-
JISTIONIVXCSI B MECTaX MPOphIBa TOpsTIei JIaBbl Ha JHE MHUPOBOTO
OKeaHa, CofIepKaT Te ke IUKJIbl B3AUMOCBS3aHHBIX XUMHYECKUX
pEeakIuii, KOTOPbIE XapaKTEPHBI AJIsI KUBbBIX KJIETOK. DTOT HOBbII
B3IJIs1]] HA BOBHUKHOBEHUE MIEPBUYHBIX «KUPITUIUKOB» KU3HU —
HYKJICOTHJIOB, N3 KOTOPBIX TIOCTPOEHBI BCE TEHETHUECKUE MOJIe-



KYJIbI, CYIIECTBEHHO JOMOJIHSIET KJIACCUUECKHe KCIIEPUMEHTHI,
B KOTOPBIX TaK U HE y/IaJ0Ch TOTYyYUTh KUBbIE KJIETKH.

31ech HY)KHO 3aMETUTh, YTO CO BPEMEHHU OTKPBITUS TIIyOO-
KOBOJIHBIX «YE€PHBIX KYPHJIBIIUKOB» CPEIU YUCHBIX HE yTHUXaeT
nojieMuka. Tak, THIpOOHOIOr-TITyOOKOBOTHUKY HA OCHOBAaHUH
CBOMIX CEHCAIIMOHHBIX PE3YJIbTATOB YTBEPKAAIOT, YTO KU3Hb Ca-
MO3apOIUJIach Ha JJHE TIEPBUYHOIO OKeaHa MPH BBICOKOW TeMTIIe-
parype, Torga Kak MXTHOJIOTH MPOAOIKAIT TPAJAUIIMOHHO CChI-
JIaThCSl HA TIPUIIOBEPXHOCTHBIE CJIOM MEIKOBOIHBIX TEILIBIX BO-
JOEMOB, XOPOIIIO TTPOTrpeBaeMbIX CONHEUHbIME JTydamu. Cyiie-
CTBYET W TPEThsI TPyIIa apryMEHTOB, BKJIIOYAIOIIUX HOBEUIIIHE
acTpou3rUecKue JaHHbIe, YKa3bIBaIOIIKe Ha TO, YTO Hallle CBe-
TWJIO BO BpeMeHa oOpa3oBaHUsl 3eMiM ObLI0O HAMHOTO Oojee
TYCKJIBIM, Y€M Ceivac, ¥ MOTOK COTHEYHON SHEPIYH TaK MaJl, 9TO
36MHOI OKEaH BIIOJIHE MOI HAXOAMTLCS IOJ JIEASHBIM IaHIIN-
peM. DTy JIeATHYI0 KOPY TOCTOSTHHO MPOOUBAJIU MIOTOKU «CTPO-
UTEJIbHOTO MaTeprasia», OCTABIIErOCs OT MPOTOIUIAHETHOTO JTUC-
ka. Cioa BXOAWIM KPYITHbIE METEOPhbl U aCTePOU/Ibl B BUJIE TH-
TaHTCKUX TIBIO Jibjia. [TomoOHas GoMOapIpoBKa BHITLIECKMBAIA
TIOTOKH JIaBbl, KOTOpasi MPUHOCKJIA B IIEPBUYHBIA OKeaH OpraHu-
Yeckue BelectBa. Kocmuueckue yaapbl BMeCTe C U3BEpKeHUEM
BYJIKAHOB MHTEHCHBHO TIepEMEIIMBAJIHA BOJIbI OKeaHa v aTMocde-

py-
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