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BBenenue

[loaroroBka Kypca JeKIMil Mo AUCHUIUIMHE «l'€0J0oTHusi OKEaHOB U MOpEn»
MPOJUKTOBAaHA OCTPOM HEOOXOJAMMOCTBIO HMMETh IIEJIbHOE, COBPEMEHHOE
MPEACTAaBICHUE O TEOJOTMM OKEAaHWYECKHX PETHOHOB, OTCYTCTBHE KOTOPOTO
OILIYIIAIOT CTYJEHTHI, MNPENoJaBaTeI M CIEIUATUCThl, pabdoTarollue B 30HE
menbpa. B Hamm gHU reosiorusi OKeaHOB U MOpPEH MNpeBpaTuiach B JOBOJIBHO
CJIOKHYIO TOUHYIO HayKy. [IpoGiemMbl 5KOI0TUH U PAIMOHATBHOIO UCIIOJIb30BAHUS
pecypcoB MuUpOBOro okeaHa TpeOyeT paclIMpEeHHs] HAIIMX 3HAHUM O T€OJIOTUU U
reou3uKe OKEaHOB.

JIaHHBIM KypC JIEKIMA OXBaThIBA€T BCE pa3zHOOOpa3zwe mnpoljieM MOPCKOMH
reOJIOTUH, BKJIIOYas METPOJIOTHI0 TOPHBIX TOPOJ, JIUTOJIOTHIO OCAJKOB,
reo(pu3nKy, TEKTOHHUKY, CTpaTUTpa(uIo, TEOJTOTHIECKYI0 HCTOPUIO OKEaHOB U HX
okpauH. Bce mnepeuyuciaeHHbIE BOINPOCHI PACCMATPUBAIOTCA B TECHOM CBS3U C
TEKTOHUKOM IUJIUT U SBOJIOLIMOHHOW TEOpUEN pa3BUTHS 3EMJIU.

Kypc nexuuii paccuntan Ha cTyAeHTOB crieruaibHocTH 6.040106 «3Dkonorus,
oxXpaHa M cOaJaHCUPOBAHHOE MPUPOAONOJIB30BAHHE)» B KAYECTBE HAYAIbHOTO
Kypca WIM CIOpPaBOYHOTO MaTepuasia W He TpeOyeT OcOoOBIX 3HAHHWKA 10
okeaHorpaduu. Lleabw Kypca SBISETCS HAy4YHTh CTYACHTOB JIydllleé MOHUMATh
BCEOOIIYIO CBSA3h MEX]y I100aTbHBIMH 000J0UYKaMu: TUTOCHEpOid, THIPOCHEPOH,
atMocdepoit, kprochepoit u 6uochepoit. Tak Kak U3MEHEHUS, MPOUCXOSAIINE B
OJTHOM W3 HHUX, HEM30€XKHO BEAYT K HM3MEHEHHMIO B Apyroi. 3amaueil Kypca
ABIIIETCSI HAYYUTh CTY/IEHTOB MOHMMATh B3aMMOCBSI3b T'€OJOTUYECKOTO CTPOCHUS
MupoBOro okeaHa U 3KOJIOTUUECKON COCTABJISIONICH JIJIT BCEro UBOTO Ha 3eMIle.
bynymue — cmenuanmucThl  JOMKHBI  YME€Th  COTOCTaBIATH  MEpEIIeTCHUS
B3aMMOJICUCTBYIOIIUX SIBJICHUW B TOHMCKaX HOBBIX TIOJXOJIOB B PELICHUU
HKOJIOTHYECKUX Tpo0ieM U cOaJaHCHPOBAHHOTO MPUPOJOTONb30BaHus. Kpome
TOTO, CTYJAEHTHI JIOJDKHBI 3HATH KOMIUJIEKCHBIM MOAXOJ K M3YYCHHIO YCIOBUU U
0COOEHHOCTEN ocaJIKo00pa3oBaHUs npu B3aUMOJIEUCTBUU c

'MAPOINHAMHUYCCKUMH, THAPOXUMHUYCCKHUMU W OIOKOJOI'MYCCKHUMU q)aKTOpaMI/I,



JMareHe3  OCaJKOB,  COBOKYMHOCTb  (PU3BMKO-T€OJOTUYECKUX  IMPOIECCOB,
MpoTeKaIMX B MHUpPOBOM oOKeaHe, MpoOJieMy NPOUCXOXKICHUS U SBOJIOIUIO
OKEaHOB U MOPEH U T.I.

MoryliecTBEHHOE BTOPKEHHE YEJIOBEKA B IPUPOAY Halle BCErO OKa3bIBACTCS
pa3pymuTeNbHBIM. Bo3HHMKaeT KOH(MIMKT MEXTY YEIOBEKOM M OKPY’KArOIIeH
CpeaoH, MOCIEACTBUS KOTOPOTO yKe€ 3aMETHHI B Hatle Bpems. OHOM u3 Hanboee
aKTyaJIbHBIX MpoOJeM sBIsSeTcs mpobiieMa OXpaHbl W PAIMOHAJIBHOTO
WCIIOJIb30BAHUSA pecypcoB MupoBoro okeana. lccnemoBaHus MOCIEIHUX JIET
yKa3bIBalOT Ha BCE YCWJIMBAIOIIEECS JaBJICHHE TEXHOTEHHBIX (PAKTOpPOB Ha 3Ty
TUTAHTCKYI0 SKOCHUCTEMY IUIAHEThI, KyJa 4YelIOBEYECTBO YMYJPHUIIOCH COPOCHUTH
OoJee BaAlaTH MUJUIMAP/IOB TOHH OTXO/IOB.

Bmecrte ¢ 3TUM Mopckas reojorus mpuoOpeTaeT 3HaYeHHE KaK MPUKJIaTHAS
HayKa, TaK KaK OKEaHbhl M WX HeJpa BKIIOYAIOT B ce0s OOJbIIOE KOIUYECTBO
MOJIE3HBIX HMCKOMAEMbIX, KOTOPHIE OTKPBHIBAIOT HOBBIC MEPCHEKTUBBI PACIIUPEHHUS
MUHEPAJIbHO-CHIPHEBOM 0a3bl.

[IpenmeT MOPCKOM T€OJOTHMM H3y4aeT KaK COBPEMEHHBIE OCAIKH, TaK M
KOPEHHBIE IIOPOJABI JHA MOpPEW M OKEaHOB, UX COCTaB, CTPOEHUE, YCIOBUSA
3aJIeTaHus, a TAKXKE TE€OJIOTMYECKHE MPOLECCHI, MPOTEKAIOIIKNE B HX Mpeaenax.
N3y4ast coBpeMEHHbIE OCAJKH, KOTOPHIE HAXOAATCS B CTAIMU CEIMMEHTOICHE3a U
PAaHHETO AWareHe3a CTYACHTHI NOJydaT Pa3sHOCTOPOHHEE NMPEACTABIEHUE O CpEelie
ocajkoobpazoBanus. IloaTomy, ocoboe BHMMaHWE TPU H3YUYESHHH MOPCKOMH
reoJIOTuM OyJeT yIeJIeHO KOMIUIEKCHOMY H3y4YeHHIO YCIOBHH M OCOOCHHOCTEH
0CcaJIK000pa30BaHUs;, HCCICAOBAHUIO TIPOIIECCOB (OPMUPOBAHHMS OCAJTKOB B
KOHKPETHBIX  YCJIOBHSIX; M3YYEHHIO COBOKYIMHOCTH (DHU3UKO-TEOJIOTHYECKHIX
MPOIIECCOB, KOTOPBIE MPOUCXOJIAT Ha JHE MOpeil W okeaHOB. Mopckue
I'COJIOTHYECKUE HMCCIICIOBAHUS BKJIIOUYAIOT B Ce0s IIEJIBIH KOMIUIEKC METOJOB, U3
KOTOPBIX HauOOJbIlIee 3HAYCHHE HMEIOT reorpaduyeckue, TI'eOJIOTHYECKHEe U
reoduzndeckre. Mopckas TeoJ0oTHsI TECHO CBs3aHa ¢ MPOOJIeMON OXpaHbl 3aIUThHI
U cOaIaHCUPOBAHHOTO MPUPOAOIIOIb30BaHusl. [IpakTuKa MoCcIeHUX JIeT MoKa3ara,

YTO KapJWHAIBHOE pelIeHHuEe MpoOJeMbl 3allUThl MOpEH OT 3arps3HeHUus



BO3MOJKHO JIMIIb MyTeM pa3pabOTKU 00s13aTENbHBIX MEXIYHAPOIHBIX CTaHIapTOB,
KOTOPbIE BHIMOJIHSIUCH Obl TPUOPEKHBIMU TOCYAaPCTBAMH.

[Ipennaraempiii KOHCIEKT JICKIIUM COCTaBJIEH B COOTBETCTBUU C yueOHOU U
paboueit mporpammoi. OH BKJIIOYAET TEMbI, KOTOPhIE OXBAaThIBAIOT BECh KYpC,
NPEAYCMOTPEHHBIM  TporpaMMod sl  CTYIEHTOB  KBaJlU(HUKAIIMOHHO-

00pa3oBaTeIBLHOTO YPOBHS OaKalaBp IHEBHOM U 3a04HOM (hOopM 00yUYEHUS.

l.I/ICTOpI/Iﬂ Pa3sBUTUA HAYKH I'€OJIOIT'HHA OKCAHOB H Mopeﬁ

MupoBoil okeaH MNPEACTaBISIET COOOM €IUHYI0O TE€OXUMUUYECKYIO CUCTEMY.
DTO BOJHOE MPOCTPAHCTBO, KOTOPOE 3aHATO BCEMHM OKEaHAMHU, MOPSMH M HX
4acTsIMH, B BHJE OeCHpepblBHOM BOAHOW TOJNIIM 3E€MHOTO IIapa, UMEIOIIEro
cnenrduyeckre 0COOCHHOCTH II00aIbHON NPUPOAHON cpeanl. bombiias miomanb
AKBAaTOPUH, IOCTOSIHHOCTh COJIEBOIO COCTaBa, HE3HAYMUTEIbHBICE W3MEHCHUS
IJIOTHOCTH BOJIbI, TJI00AJIbHBIM MEXaHW3M IMpEBpaIleHUs, TpaHCHOPMHUPOBAHUS
SHEepruu W oOMeHa BENIECTB, BCE ATO XapakTepuzyeT MupoBoil okeaH. J[Hem
POXJIEHUST MOPCKOW Te0JIOTMH KakKk Hayku B Mupe cuutaercs 30 ceHTa0ps
1872rona, worma kopabms bpurtanckoro Koponesckoro ¢mora «YUenenmxep»
HaJyaJl TepBble OKeaHoTrpaduueckwe paboThl B TMEPUOA  KPYTrOCBETHOTO
nyremecTBus. McTtopus pa3BuThs MOPCKHX MCCIEIOBAHUN YYEHBIMH AEIUTCS HA
YEThIPE NEPUOJA.

IlepBpIil TIEpUOJ pa3BUTHUA HAYKU O TE€OJIOTUYECKOM CTPOCHUU OKEaHOB U
MOpEH XapakTEepU3yeTCs IMyTEHIeCTBUAMU (UHUKHUHUIIEB (C TOPTOBOM IIENBIO) B
CpenuzemHoe mope, Atnantuueckuii 1 Unnniickuii okean B VII-VI ct. 10 H.3.. A
MEPBBIM  CHCTEMATHU3UPOBAHHBIM HCCIEIOBAHMEM OKeaHa sBIsAeTcs pabora
Apucrorens (384-322 rr. go H.3.), Ceneku (4r. 10 H.3. — 65r. H.3.), IITONEMES M
Crpabona (64r. 10 H.3. — 23T. H.3.).

Bropoii nepuoa (1o cepeannbl XVCT.) XapakTepu3yeTcsi CO3aHUEM NEPBOM
reorpadudeckoit kapTel [ITonemeem (90-160 rT. H.3.), MOPCKUMH MTyTEIICCTBUSIMHU

WUPIAHJACKUX MOHaxoB B McnaHmuro, CkaHAWHABOB B [ 'peHnmanmuio, apaboB B



Nunnio n Kutait. B 3TOT mepuoa MosIBIASIOTCS MEPBBIE CBEACHUS O (DU3MUECKUX
CBOMCTBaXxX BOJl OKEAHOB.

Tpetuit nepuon (XV-XVIII cT.) xapakTepuszyeTcsi BeCbMa PEBOJIIOIMOHHBIMHU
nocTxkeHussMu B okeaHorpaduu. XV-XVIcTt. — BpeMs 53M0Xd BEIUMKHX
reorpaduueckux OTKpbiTUd (1487 — 1522rr.). IlyremectBue Backo ga ['ambl B
Wunuio  (1497r), wmopemnaBanue Xpuctodpopa Komymba (1492r.), mnepsoe
KpyrocBetHoe nyremiectBue Maremnana (1519-1521rr). Co3nmanue  kapt
MupoBoro okeana. OkeaHorpaduyeckre HaOII0IeHUs] BO BpeMsl MoperuiaBanust B.
N. bepunra u A. Yupukona (1725-1741rr), dx. Kyka (1768-1779rr), Jlazapesa
(1819-1821rr). Paborta Jleonapno Mapcuibn «®Pu3nyeckass HUCTOPUS MOPS»
(1725r). Knaccudukanus Mmopckoro jibaa, cozaannas M.B. JlomonocoBbsim B 1760-
e rr. 3Hayenue padbot HerotoHa, Jlanaca ayist pa3BUTHSL OKEAHOJIOTHH.

Yerseptoiii mnepuon (XIX — cepennmna XXcCT.) WIM HOBBIA MEPHOJ
XapaKTEepU3yeTcsi METOJUYECKUMHU paboTaMU MO M3YYEHUIO T€OJIOrMYeCKOro
ctpoeHusi MupoBoro okeaHa. B 3TOT NOpoOMeXyTOK BpEMEHHM IIUPOKO
MPUMEHSIOTCA Teo(U3UYECKHe METOJbl HCCIECNOBAaHWSA JIHa OKEeaHoB. Bemercs
WCIIOJIb30BaHUE HAYYHO-HUCCIIEIOBATEIbCKUX CYNIEH, MOABOAHBIX Kopaliend u
MOABOJHBIX allapaToB /Jis HMCCIEAOBAaHUS MOPCKOTO JHA. boibliyio ponb B
HCCIIE0BATENbCKUX padoTax 3TOro nepuoja Urpaet skcnenunus «Hemienmxepa»
(1872-1876rr), oskcneauuuss Ha  cygax  «BampguBus»  (1898-1899rr),
«Anpbatpoc»(1882r), «Dpam» (1893-1896rr), «Ilepceit» B bapenuero, bemnoe,
Kapckoe mops (1923r). Benercst uccnegoBanue reoMopdoaoruu OKEaHUIECKOTO
JTHA, U3YYEHUE COCTaBa JIOHHBIX OCAJIKOB OK€aHOB M Mopel. C MOCIeBOEHHBIMU
re0JIOTMYECKUMH HCCIIEIOBAaHUSMH MOPCKOTO JHA CBS3aHO MOSBJIECHUE THMIIOTE3bI
npeiida MaTepuKkoB, OTKPHITUE MOJIE3HBIX MCKOMAEMbIX Ha JTHe MUpPOBOro OKeaHa.
B Hacrosimee Bpems cO34al0TCS MEXKIYHApPOAHBIE NPOrpaMMbl IO H3YYEHUIO
OKEaHOB, UX OMOPa3HOOOPA3Usl U MPOMBICIOBBIE XapaKTEPUCTUKHU, IKOJIOTUUECKHE
poOJIeMBI.

Opgnum u3 Hanbosee BaKHBIX AaCIEKTOB MPOOJIEMbl H3YYEHHS MOPCKHUX

akBaTopuil siByisieTca ucnoib3oBaHue ['MC TexHONOTrHil U CUCTEMBbl yIpaBlICHUS



0a3aMu NaHHBIX, T.K. HA CETOJHAIIHHUM JIEHb HAKOIJIEH OIPOMHBIM (pakTUuecKuit
MaTepua.
1.1.AcTopus reoioru4ecKMuX UCCaeJ0BaHUA MOPS,
NPOBOAUMBIX B YKpPauHe.

MOpCKUMH T€0JMOTHYECKUMHU HUCCIECIOBAaHUSIMHU HAa TEPPUTOPUU Y KPaUHBI
3aHUMAJINCh TAaKUE BEIUKWE y4eHble, Kak akaaeMuk H.JI. 3ameHckuil, KOTOpbIH
BIIEPBBIC OMKCANl CEPOBOJAOPOAHOE 3arpsi3HEHUE TIYOMHHBIX 30H UepHOTO MOps U
pa3paloTan TUMOTE3y €ro OMOreHHOTOo MPOoUcXOoxJeHus. OTaeabHOE BHUMAaHUE
3aCIy’KMBAIOT Tpynabl akaaemMuka M.M.AHIpycoBa, KOTOpBIM CO3Jall METOJIUKY
M3YUYEHUSI MOPCKHUX OCAJIKOB Ha MpUMepe uccienoBanuii YepHoro Mopsi u 6eperos
Kpeimckoro  momyoctpoBa. B 1890-1891rr. oH  BO3rmaBui  MEPBYIO
okeaHorpadpuyeckyro skcnenunuio B YepHoe Mope Ha cyaHe «YepHomopery. B
MOCJIEBOEHHBIE TOJbl BHHMaHWE YKPAaWHCKUX T€OJIOTOB U Teo(PU3NKOB
HalpaBJICHHO Ha W3y4eHUE TIJIIYOMHHOTO CTpoeHusi A30BO-UepHOMOPCKOro
6acceitna (C.U.Cy6otun, B.b.Conory0, A.B.Uekynos, T.C.JIebeneB). Ot paboThI
MO3BOJISIFOT YCTAHOBUTH BPEMSI U MHTEHCUBHOCTh TEKTOHWYECKHUX MOJBHMKEK JHA
YepHoro Mops, GopMUPOBaHUS CTPYKTYP, XapaKTEP Pa3IOMOB.

AHaIM3UpPys UCTOPUIO PA3BUTHUS MOPCKHX I€OJOTHYECKHX HCCIEIOBAHUN B
YKkpauHe, cCieqyeT OTMETUTh TpPU LEHTPa, B KOTOPBIX pPa3BUBAINCH OTH
HarnpasiieHust — Akagemust HayK Y PCP (MHCTUTYT reonorudyeckux HayK, MHCTUTYT
reopusukn umenu C.M.Cy0oTHMHA, WHCTUTYT T€OXUMHUU U (PU3UKH MUHEPAJIOB),
MunucTepcTBO BBICIIET0 M cpenHero oOpa3zoBanus (Opecckuii, KueBckui,
XapbKoBckUil yHUBepcUTeThl) U Munuctepcrso reojsorun YPCP. B konne 60-
Hayasie 70-X IT. MPONUIOro ThICAYENIETUSI MOPCKUE T€OJOTH Y KpauHbl IPUHUMAIN
yqactue B 35 pelicax Ha Hay4YHO-MCCJIEIOBATEIbCKUX cynax «Mwuxaui
JlomonocoB», «AkanemMuk Bepnaackuit», «Axkanemuk KypuaToB», «AKaaeMuk
C.BaBunoBy», «Okean», «Akagemuk KoBaneBckuii» u ap. BriepBoie ObLIH OnUCaHbI
ra3ocoep:kalife OcCaJKH, MOJy4eHbl HOBBIE HaHHbIE O cocTtaBe CpeauHHO-
aTJIIaHTUYECKOTO XpedTa W JCTAIbHO W3Y4YeHbl MOPQOJIOTHS  OTIACIbHBIX

MOJBOAHBIX TOp W MNOAHATHH. Kpome TOro, npoBOJWIMCH HCCIEIOBaHUSA



r€OXMMHYECKUX OCOOCHHOCTEN MOHHBIX OCAJKOB I1yOOKOBOJHOW YacTH UYepHOro
MOpSI ¥ IOHHBIX OTJIOKEHHU A30BCKOTO MOPA.

Crnenyronmi 3Tan pa3BUTUS MOPCKHUX IN€OJIOTMYECKUX UCCIIECIOBAaHUM CBA3aH
C H3YyYECHHEM 30H MOBBIIIEHHON OMOJIOrHYECKOW NPOJYKTHBHOCTA B TpaHHUIAX
OTKPBITBHIX U TIIYOOKOBOJHBIX HacTeil okeana. [Ipaktuuecku exeronno ¢ 1974 no
1990r. corpynuuku UII'H HAH VYkpaunsl coBmectHo ¢ I[TMHPO (r. Mypmanck)
MPUHUMAIOT YYacTHE B JKCHEAWLIHUOHHBIX HccienoBaHusx B IOxHoW AtiaHre,
benom u bapenueBom Mopsax. DT pabOThl Jald BO3MOXHOCTh HE TOJBKO
TEOPETUYECKH OOBSACHIATH BKIIOYEHHE B Cpely HApOJHOXO3MCTBEHHOU
NEATENBHOCTA PAMOHOB, KOTOPbIE HAXOJATCS 33 IPAaHULIAMU SKOHOMHUYECKHX 30H
MPUOPEKHBIX TOCYIAPCTB, HO U MOJYYUTh OTPOMHBIN (hakTuueckuit matepuan. OH
CTaJI OCHOBHOW JUIsi pa3pabOTKM METOJNOB JaHAMA(PTHO - TEOIKOJIOTHIECKOTO
KapTUPOBaHMS, TE€OIKOJOTMYECKOTO aHajln3a JIOHHOW CHUTyalHWH, METOJOB
OMOXMMHUYECKUX UCCIEOBAHMIA.

B 1974r. BnepBbie COTpyAHUKAMU UHCTUTYTa reosniorndeckux Hayk AH YPCP
JUTSL TIOTYYeHUSI TOYHOM WH(OpPMAIMU O TEOJOTUYECKOM CTPOCHUH JI0Ka ObLIN
MCIIO0JIb30BaHbl ITyOOKOBOJIHBIE TOJBOJHBIE ammapatbl. BHeapeHue B MPaKTUKY
MOPCKHX T€0JIOTUYECKUX padOT Tr1yOOKOBOJHBIX HCCIEAOBAHHMM pPA3HBIX THUIIOB
MTO3BOJIMJIO 3HAYUTEIBHO PACIIMPUTH MPEICTABICHUE O T'€OJIOTUYECKOM CTPOCHUHU
OTZENIbHBIX PallOHOB OKEaHa, YCTAHOBHUTh HOBBIEC MOJS >KEJI€30MapraHleBbIX WU
$hocOpUTOBBIX KOHKpPEHHH, BBIACIUTL 00Jiee TEPCICKTHBHBIE pPaHOHBI IS
JETaJIbHBIX T€OJOTMYECKUX UCCIIEIOBAaHUIN U ONPENENIUTh Haubosee 3arpsi3HeHHbIC
aKBAJIbHBIC TEPPUTOPUU. B TO ke BpeMs, UCIIOIb30BAHUE YHUKAJIbHON MOABOJIHOMN
TeXHUKHU TpeOoBajao pa3pabOTKM MHOTHX METOJUYECKHUX BOIIPOCOB, pEIICHUE
TeXHUYECKUX TMpodsieM obecrnedeHrue OE30MacHOCTH  TMOABOAHBIX  padoT,
HABUTAIlMHU, AaNlapaTypHOro OCHAIIEHHs. IJTO OOYCIOBWIO HEOOXOIUMOCTh
CO3J]aHHUs CIIELMAIIM3UPOBAHHOIO MOAPA3AECICHUS B CUCTEME aKaJleMUH, CHavalla B
BUJIE CTPYKTYpHOU 1abopatopuul  METOJOB  TOJBOJHBIX  T€OJOTHYECKUX
uccienoBanui  (1982), mepemmenoBanHoi 3ateM (1989) B oTmen Mopckux

reosiornueckux uccaegoanuii UI'H AH  VYCPCP. Ilpu npoBeaeHuu



riyookoBogHOTO OypeHuss B UepHom mope (riiyouHa 1073M) ObLIO BBISIBICHO
reoJIOTMYEeCKOe CTPOCHUE TIIyOOKHUX TOpPU3OHTOB Mopckoro aHa. Ha I cwesne
COBETCKUX  oOkeaHosoroB  (1977)  moaBedeHbl  UTOTH  HMCCAEIOBaHUU
riy0OokoBOJHOTO KepHa. Hctopus paszButus YepHoro Mopsi Mo pesylibTaTam
rNIyOOKOBOJHOTO OypeHHs B MO3JHEM KaWHO30€ BIIEPBBIC MOSBUWINCH B padoTe
M.B. Mypartosa, FO.I1. Henpounosa u ap.(19771.)

B 1981r. M'H AH VYPCP Bmecte ¢ rtuaporpauyeckoil ciyx00it
Yepnomopckoro ¢unora Ha rugaporpadpudeckom cynne «l'mapomor» ObuUH
MPOBEJEHBI JINTOJOTO-T€OXUMHUUECKHE U METAJJIOTEHUYECKHUE UCCIIEIOBAHUS 10T0-
3anagHoM yacth YepHOro Mops, KOTOpbIE MO3BOJWIM TMOJYYUTh HOBBIE MO
pPacIpOCTPAHEHUSI METAIIIOCOIEPKALIUX OCATKOB.

B 1982r. corpymamku WMI'H AH VYPCP na rtumporpaduyeckux cymax
«Anmupan Brmagumupckuiny n «®aaaen bemnmnHcray3eH» NpUHHMAIM y4acTUE B
KpyroceeTHoM wmapuipyre. C 3TOro BpeMEHH B AHTAPKTUUECKUX SKCHEIULIUSIX
HAYaJIMNCh KOMIUIEKCHBIE OKeaHOTpahUIECKHE UCCIICIOBAHUS U3yUYCHUS CTPYKTYPHI
muTocepbl, CTPYKTYpHOTO cocTaBa W (DanMaibHON CTPYKTYpBl OCaJOYHOTO
MOKPOBA JIHA, 3BOJIOLUHA OCAJIKOHAKOIUICHUS! CEBEPHOM M 3KBATOPUAIbHON 4YacTh
Nupauiickoro okeana» u Jp.

B 1984r. cocrosuics 28 peiic «Akanemuk BepHajackuii», B mepuoj KOTOpOro
Oblla  TMpoBeACHA  BTOpas  CHEIMAIU3MpPOBAaHHAS  Teoyioro-reodusnyeckas
SKCHEAUIMS B TPOINUYECKYHD 4YacTh ATIIAHTHYECKOTO OKeaHa. bbul coOpaH
YHUKQJIbHBIN MaTepual sl HOCTPOECHUSI METAITIOMETPUYECKUX KapT TPOIMUYECKOM
30HBI ATJAHTUYECKOTO OKeaHa, TOJNy4eHbl (aKThl I CPABHUTEIbHOMN
XapaKTePUCTUKH B 30HAX TPaHCPOPMHBIX pa3noMoB CpeAMHHO-ATIAHTUYECKOTO U
CpenunHo-Uuauiickoro xpe0ToB. B 30He paznmoma BepHanckoro ycTtaHOBJIEHO U
MOAHATO HA IOBEPXHOCTh MOPOABI MAHTUM 3E€MIIM - CEPIEHTUHH3UPOBAHHbBIC
NEPUAOTUTHI U aMPUOOTU3UPOBAHHBIE MTUPOKCEHUTHI.

IIpuoputeTHbiM siBiIsieTCS poiab HWMHcTUTyTa Teosiornueckux Hayk HAH
VYKpauHbl, KOTOPBI MNPOBOJIWUT HMCCIEAOBAaHHWA B AHTAapKTHAE U MPUIIETAIOIINX

MODSIX.



N3yyenne MOpckoil reosyoruu, B cucremMe MuHOOpa3oBaHMs, HauOoiee
WHTEHCUBHO  pa3BuBaiocb B  OpecckoM, KueBckoM u  XapbKOBCKOM
yHuBepcurtetax. B 80-x rr. mpomnuioro cronetus OnecCKuil yHUBEPCUTET BOILEI B
YUCJIO BEAYIIMX HaYYHBIX MPOrpamMM B 007aCTU MOpPCKOU reonoruu. [lnanomepnoe
M3y4YEHUE MOPCKOr0 JHA MPOBOJMTCS CHEUUAIBHBIMUA YCHIMSIMHU JIMTOJIOTOB,
cTpaturpadoB, MaJCoOHTOJIOTrOB, PAOOTHUKOB B 00JACTH MH)XECHEPHOW T€OJIOTHH,
r€OXMMHH, TEKTOHUKHU. CTpaturpadusi U JIUTOJIOTUSL OTIOKEHUH 11esbda ceBepo-
3anmaJHOM 4acTu YepHOro Mops B BEPXHEM IUIMOLEHE W aHTPOIOIEHE, BKIIFOYAs
roJIONeH, TITyO0KOo nccienoBanHas B pabotax npodeccopoB JI.b. Po3osckuii, 1.41.
Auka, U.H. CynumanoBa, E.Il. JlapuenkoBa, nounentoB B.M. BockoOoiiHnkoBa,
JI.B. Nmenka, JI.LU. Ila3toka, FO.I'. banananHa u MHOorux npyrux. IIpomecchr
(dbopMHpOBaHUS 30HBI CTHIKA JHEBHOW TIOBEPXHOCTH M MOPCKOW aKBaTOPHH,
penbedoobpasyronie mporecchl B TpaHWiax YepHOro Mops U JIMMaHOB
COBMECTHO C TEOJIOTaMH W3Yy4aloT W Teorpadpl. 3aKOHOMEPHOCTH Pa3BUTHS
KOHTYpPOB a0Opa3MOHHBIX M aKKyMYJISITUBHBIX O€pEroB, OIMOJI3HEBBIE MPOLECCHI
onucanbl [.H.BuncentseBum. boiblioe npu3HaHue B CTpaHE M 3a TPaHULEH
nonyursii paboTel Kadeapsl ¢esnueckor reorpaguu OneccKoro yHHBEPCUTETA
uM. N.11.MeunukoBa, kotopori pykoBoauT npodeccop HO.J[.Ilytickuit. Hayunas
rpynna kadeapbl MPOBOAWT HUCCIENOBaHUS TeoMophonoruu OeperoBoi 30HBI
MupoBoro okeaHna, B ToM yucie YepHoro nu A3zoBckoro mopeil. Umu m3yuarorcs
aKKyMYJISTHBHBIE (opMbl penbeda u dosoBble mporecchl (I'.B.Breixopanern),
najeoreorpadus npuuepHomopsbs (I.U. MBaHOB), cocTaB MPUOPEHKHBIX MOPCKHUX
HanocoB (I'.C.Ilegan), mnomBomubiii penved (A.A.Crosn). FO.J.Myiickuii
OpraHu30Bajl CETKY MOHUTOPHUHTa OEpEeroBbIX TPOIECCOB Ha YKPAUHCKOM
nmooepexkbe YepHoro u  A30BCKOro  Mopeid. MOHUTOpHMHT, a  Takke
OKCIUIUIIMOHHBIE HCCIENOBaHUA Ha TMobOepexpsix YepHoro, A30BCKOTO,
Bantuiickoro, benoro, bapenneso, Uykorckoro, Oxorckoro, SnoHCKOro Mopei
MO3BOJIMJIM ~ paccyuTaTh  OallaHC  HAHOCOB  OEperoBol  30HBI, H3YYUTh

muddepeHnManyio  0CaJOYHOTO  MaTepuana,  CMOJEIUPOBaTh  pa3BUTHE
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MOABOJAHOTO  CKJIOHA, JUHAMHKY IUISDKEH, YCOBEPIIEHCTBOBATH  TEOPUIO
a0pa3uoOHHOTO U AKKYMYJISITUBHOTO TIPOIIECCOB.

C 1981r. perymsipHO COBEPIIAINCH HAYYHO-UCCIEAOBATEIBCKUE PEUCHI B
Nuauniickuit, Tuxuit okeansl 1 Cpeau3zeMHOe MOpe. B 3TOT MpoOMeKyTOK BpEMEHU
MPOBEJACH TMOJHBIM LMK TEOXMMHUYECKUX HCCIAEOBAaHUM 00JacTu pa3BUTHUS
KEJIe30MapraHIeBbIX KOHKPEIUH U OTOOpaHbl TEXHOJIOTHUUECKUE MPOObI. A Takke
MPOBEJCHO HCCJIEI0BAHUE THAPOTEPMUYECKON COCTABIISIIONIEH HA JHE MupoBoro
okeaHa. Kpome Toro, mnpoBeaeHbl padOTHI, CBSI3aHBl C SKOJIOTHYECKUMU
npobiemMamMu MupOBOro okeaHa W BHYTpEHHUX Mopel. Paszpabortan kputepuit
MMPOTHO3UPOBaHUs 3eMieTpsceHuM. B XapbKOBCKOM T'OCYHUBEPCHUTETE MOPCKHE
reoJIOTMYECKUE HCCIIEIOBaHUS B cepe pa3padOTKu CTpaTUrpaduyecKO IMIKOJIbI
3a HAaHHOIUIAHKTOHOM npoBoamInCch mpodeccopom C.U. llymenkom. B Kuerckom
yuuBepcutere uMm T.I'.IlleBuenko B 1988r. Obuta ocHoBaHa kadeapa MOPCKO
reojorun npu MHcTHTyTe Teonormdeckux Hayk HAH VYkpamnsl kak Qumman
kagenpel oOuiei reosnorun (3aB. kaeapel — akagemMuk HAH VYkpaunsl
E.®.1lInrokoB). Kadenpa mopckoi reomorum mpocymiectBoBana a0 1992r. B
Kepuenckom l'ocygapCTBEHHOM MOPCKOM TEXHOJOTMUYECKOM YHHBEPCUTETE B
2000r 6puta co3nmana kadenapa «IKOJIOTUH MOpPS» BO3IUIaBisieMas 3aB. Kadeapou
wi.kop. AH Kpeima Kynpuk 1. /1.

13 mas 1993r. npukazom llpesunenta Ykpaunst 3a Ne 169/93 6wu10 coznano
HanuonanpHOE areHTCTBO MOPCKMX HCCIEIOBaHMM u TexHosiorni. Ha »3t1o
areHTCTBO OBLIO TIOJIOKEHO 3a/JaHue pa3paboTku u peanusanuu HammoHanmsHOMN
MpOrpaMMbl HCCIIEIOBAHUS U HUCIIOJIIB30BaHUSA PECYpcOB A30BO UYEPHOMOPCKOIO
Oaccelina, apyrue pailoHbl MupoBoro okeana B mepuoj g0 2000r. kaKk HaydHBIE
OCHOBBI TOCYIAapCTBEHHOW CTpaTeruu B cdepe HapOIHO TOCYIapCTBEHHOMN
NESITEIbHOCTY W MOPCKOTO IPUPOJONOJIb30BaHuA. B ocHoBy HanmonambHOU
IPOrpaMMbl MOJIOKEHA KOHILIETIIHUS COLIMATBbHO-3KOHOMUYECKHUX u
reONOJUTUYECKUX TPUOPUTETOB B JIOCTMIKEHHHM TJABHOW LIEIM MPOrpaMMbl —
OpraHu3alliy, UCCIEOBAHUS U PEIICHHbIE MPOOIEeMbl OCBOCHHUS MOPEH U OKEaHOB

B uWHTepecax Ykpausbl. Jlo pa3paborkum HarmumonanpHONH mporpaMMbl OBLIO
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3ameiictBoBaHa HammonanbHas Axkanemus Hayk YKpamHsl. [l'eomornueckne
npoekTsl B Onoke «He »xuBble pecypcbl» pa3padaTblBAIUCh COTPYIHUKAMU
Wuctutyra reonormdyeckux Hayk HAH Vkpaumnsl, UHCcTUTYT reodusuku um.
C..Cyboruna HAH VYkpaunbl 1 OpeccKoro rocyaapcTBEHHOIO YHHUBEPCHUTETA
nMenu M.11.Meunukosa.

Cnucok nurepatypsl [3.,4,5,10]

Bonpocs! a1 caMOKOHTPOJIA
1.OxapakTepu3yuTe NpeaMeT U 3a1a4 MOPCKOU T'€OJIOTUH.
2.IIpoananu3upyiTe OCHOBHBIE 3TAIMBI PA3BUTUS MOPCKOW I'€0JI0THH.
3.0mpenennure pojib HAYKM MOPCKasi TEOJIOTHUS NPU PEHICHUH SKOJIOTHYECKHUX
3a7a4.
4.0OCHOBHBIE ATalbl Pa3BUTHUS UCCIEIOBAHUI OKEAaHOB U MOpel B YKpauHe?
5.Kakue paboThl TO HCCIENOBAaHUIO AaKBAaTOPUM MPOBOJAT YYEHbIE Y4E€OHBIX

YHUBEPCHUTETOB?

2.MeToabl reoIOrHYeCKUX UCCIeJ0BAHNI OKEaHOB U MOpeii

OnHUM U3 OCHOBHBIX METOJIOB MPU M3YYEHUU TE€OJIOTUU OKEAaHOB M MOpeit
SBJISIETCS METOJl M3MEpEeHUsl riIyOuH — sxonoTupoBaHue. [lpu gemmdpupoBanun
3XOrpaMm COCTaBJISIFOTCSA OaTUMETpUYECKHUE, ¢dusunorpaduueckue u
reoMopdosioruiueckre KapThl. Kareropuu 0aTUMETPUUYECKUX KapT
noApa3faeisatoTess mo Macimrtaly. dusznueckue KapTbl OOBIYHO CTPOSITCS €
n3o0paxeHueM penbeda B BHIE TNEpPClNEKTUBHOro pucyHka. CocTaBieHue
(dbu3nYecKUX KapT MPOBOAUTCS MO3TanHo. I[lepBoHavaibHO MPOU3BOAUTCS BHIOOP
BEPTUKAIBHOTO MaciTada n300paxkeHusl. 3aTeM UAET pa3padoTKa JereHAbl KapThl
U U3ydeHHuEe reoMOop(OIOTUYECKUX, KapTOrpapUUyecKuX U JUTEePaATyPHBIX
MatepuanioB. COCTaBIAETCS CTPYKTypHas CXeMa M CXEMa PACWJICHEHHOCTH JHA.
CrnenyromuyM IaroM Ha KapTe pa3MemiaioTcss M300aTbl U OTMETKH TiayouH. U,
HaKOHEIl, pucyeTcsi n3o0paxxenue penbeda mHa Ha Kapre. ['eomopdomornueckoe

KapTorpaupoBaHUE SIBISECTCS OJHUM W3 CaMbIX BaXKHBIX ATAllOB MHTEPIpETALUU
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u 0000IIeHNs] MaTepUaloB MO M3y4YeHUI0 penbeda aHa oxeaHoB. [lpu 3ToM,
0OBIYHO, JTAa€TCS U TeHeTHYeCcKas Kiaccudukanus peiabeda.

CnenyronmuM MeToaoM  siBisieTcs  doTorpadupoBaHHe JHA, KOTOPOE
MPOU3BOJUTCS NIl MCCleqoBaHusi MUKpodopM penbeda, M3ydeHus paszieiacHus
JIOHHBIX OCAaJIKOB, OMPEACIICHUS POJIM MOPCKUX OPraHu3MOB B (POPMHUPOBAHUU
MUKpopeibeda € HCMOIb30BAHUEM MHOTO3apsIAHBIX MOABOAHBIX (HhOTOKaMep.
Kpome 3Toro mpoBoAMUTCS MEpPCNEKTUBHAS ChbEMKA, cTepeodoTorpamMmMeTpuyecKas
ChEMKa MOBEPXHOCTH JIHA, KOHTAKTHASI U JUCTAHIIMOHHASI ChEMKa JIHA OKEAHOB.

Oco060 crnemyeT BBIICIUTH Te€OopU3NUECKHE METOJbI uccienoBaHus. K HuM
OTHOCSITCSI CEMCMHYECKHE WCCIENOBAHUS CTPOEHUS OCAaJOYHOW TOJIIH U
dbynnamenrta. becnpepsiBHOEe celicmuueckoe npodunupoBanue (BCII) sBrnsercs
onmHuM u3 Hamboiee A(P(HEKTUBHBIX CTMOCOOOB HMCCIENOBAHUS CTPOCHHS TOJIITH
3eMHOW KOpbI B MOpSX M oOkeaHax. Kiaccudwukaius cucTeM CEHCMHUYECKOTO
npopuIMpOBaHUsl NENATCS HAa MHOTO- M OJHOKaHaJIbHbIE. OCHOBHBIC DJIEMEHTHI
cucteMbl BCII - OopTOBBIE perucTpaTopbl, OYKCUPYEMbI H3JIy4yaTesb
CEHCMHMUYECKUX BOJIH, OYKCUPYEMOE OJJHOKaHAIbHOE MIPUEMHOE YCTPOUCTBO.

OCHOBHOM 1€JIbI0 TITyOMHHOTO CEMCMUYECKOTO 30HIUPOBAHUS 36MHON KOPBI
(I'C3) siBisieTcst M3y4yeHUE MOITHOCTU M CTPOEHHS 3eMHOM KOPbI U BEpXHEW 4acTu
manTtuu. [Ipu ceiicmorpadudyecknx HaOMIOACHHUIX HA JHE OKeaHa TPOU3BOISAT
ONpENIENICHUs] PErHOHAIBHOM CEHCMUYHOCTM JHA OKeaHa U JeTalu3aluu
MPEJICTABIICHUN O CTPYKTYPE M IMHAMUKE JIUTOC(HEPHI OKEAHOB.

MarHutoMeTpuyecKie HCCIEeI0BaHUs B OKEaHE MPOBOMAATCS ISl U3YyUYECHUS
CTPOCHHSI OKEAHMYECKOro AHA. B HUX BXOAUT: TPEXKOMIOHEHTHBIE METOIbI C
MaJIOMAarHUTHBIX M HEMAarHWTHBIX CYAEH; TPEXKOMIIOHEHTHAs a’pOMarHUTHas
CbEMKA; U3MEPEHUE MOAYJIA ONPEAEICHHOIO0 BEKTOpAa T'€OMArHUTHOTO TOJS B
MPUIOHHON YacTH WU BOJM3HM BOJHOM MOBEPXHOCTH; IBYXKOMIIOHEHTHAS! ChEMKa
C TIOMOUIBI0 OYKCUPYEMBIX MATHUTOMETPOB H T.]I.

I'paBuMeTpuuecKkre HUCCIEAOBAHUSI OTHOCATCS K PETHOHAIBHBIM METOJaM.
OTO0 OmNOpHBIE HAOMIOACHUS METOIAOM pPEAYLUUPOBAHUS M COCTABJICHUS KapT

aHOMAaJIUM CHIIBI TSHKECTU U HHTCPIPCTAlINA I'PaBUTAIMOHHBIX aHOMaJINH.
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['eoTepmuueckue HccIeOBaHUS ATO HCCIEAOBaHUS W3MEPEHUS TEIUIOBBIX
MOTOKOB.

MarHuToTe/NlypudecKiue  HUCCIENOBaHMUS  3TO  METOA  OecrnpepbIBHOTO
JUTIOJIbHO-BECOBOI'O 30HIMPOBAHUS U OECIIPEPHIBHOTO E€IEKTPONPOPUIUPOBAHUSI.

[Ipu MoOpcKHX paguOMETPUUYECKUX METOAaX HCCIEeIOBaHUSI MPOU3BOAUTCS
M3YyUY€HUE 3aKOHOMEPHOCTEN B pa3eieHUN NPUPOAHON PaMOAKTUBHOCTH JOHHBIX
OCAJIKOB.

[Ipu reosormyeckux MeTOAAX MCCIENOBAaHUNW OCHOBHBIM SIBIISIETCSI OTOOP
npo0 JTIOHHBIX OCaJKOB M KOPEHHBIX Mopoh. TexHuueckue crnocoObl s 0TOOpa
npo0 3TO JparupoBaHUE, AHOYEPHAIKH, PA3HOBUIAHOCTH IOYBEHHBIX TPYOOK,
yAapHble  TpaBUTALMOHHbIE  TPYOKH, aBTOHOMHBIE  yJapHblEe  TPYOKH,
THAPOCTATHYECKUE TPYOKH, KOJOHKOBBIE TIOBOPOTHBIE MPOOOOTOOPHHUKH C
aBTOMAaTU3MPOBAHHBIM IIUKJIOM paboThl HA AHE U T.A. Kpome TOro, ucnonb3yroTcs
OypOBblE YCTAaHOBKHM [Jii TEOJIOTUYECKUX HCCIEOBAHUI MOPCKOTO JHA.
[IpoBomuTcss OypeHune HETITyOOKMX CKBKHMH [UJII ONMpPOOOBaHUS TpPyHTa Ha
HeOonbnx rnyOuHax. [lpm OypeHuH TriyOOKHMX CKBaXXMH HAET pa3Belka u
AKCILTyaTalusl MECTOPOKICHHUM MOJE3HBIX HCKOTAEMBbIX.

Cnucok nutepatypsl [3,4,5,10,11,12]

Bonpocs! aist caMOKOHTPOJIA
1.Kakue MeTopl HCIIOJIB3YIOTCS IPHU UCCIIEI0BAHUU MOPCKOIO JTHA?
2.Ilepeuncnure reopu3nueCcKre METO bl UCCIICIOBAHUS.

3.Kak BeayTcCs reoJIornuecKUe UCCieI0BaHUsI MOPCKOTO JHA?

3.0cCHOBHBIE YePThI re0JI0rH4eCKOro CTPOCHUS
JAHA OKEAHOB U MopeH
MupoBoli OKeaH - COBOKYIIHOCTb BCEX OKEaHOB W MOpEW, eauHas
HENpEepbIBHAsE BOAHAsA CUCTeMa 3€MHOro mapa. Ha BOAHYHO NOBEpXHOCTH
npuxoautca 70,8% MOBEPXHOCTH IUIAHETHI, T.€. IUIOMAJb MHpPOBOrO OKeaHa

moutu B 11 pa3 Oosbiie oObeMa cymu. BoaHble mnpocTpaHCTBa M cylla
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pacrpe/iesieHbl Ha 3eMHOM Iiape HepaBHOMepHO. B CeBepHOM moJiyiapuu OKeaHbl
3aHuMarotT 61% mnosepxHocTh, matepuku - 39%, B HOxHoM momymapumn 81% -
OKeaHbl U TOJBKO 19 % - cyma. EnuHbii MupoBOoil OKeaH MOApa3AessieTcs Ha
yeTbipe okeana: Tuxuil, Atnantudaeckuid, Muauiickuii 1 CeBepHblid JIe10BUTHIN.

Tuxuit okean (wnu Benukwmit) cambiii 6onpinoi. On 3anumaet 50% miomanu
MupoBoro okeana, T.e. 178,62 muH. kM>. B Hem PaCITOJIOKEHBI HaWOOJIBIITHE
riyOuHbl, Hanpumep B Mapuanckoit Bnaaune 11 022 m.

ATnanTuueckuii okeaH wumeeT Imiomans 91,56 muH. kM’. HauGonbmias
riryouHa ero (8742 M) HaxoauTcs y bonbnx AHTUIBCKUX OCTPOBOB.

NHaniickuii OKeaH 3aHUMaeT IUIomans, paBHyto 76,175 MiH. KM>. DTO cambiii
Teruiblid okeaH. Hanbospiuas riryorHa - okoso 7450 m B SIBaHCKOM Xelooe.

[Inomans CeBepHoro JlemoButoro okeana okosio 14,7 muH. KM>.DTO CaMBlil
xonoaHbl okeaH. Cpenusist rayOuHa okeaHa coctapnseT 1131 M, a HaubosnbIas -
5449 m B xoTnoBuHE HaHceHa.

B okeanax BBIACISIOTCS MOPSI, 3JTMBHI U TTPOJIUBBI.

Mope- yacTh OkeaHa, O6ojiee UM MeHee 000COOJIeHHAs M OTIMYAIONIascs OT
COCEHUX YacTell OCOOEHHOCTAMHM TEMIEpaTypbl, COJEHOCTH, XapaKTepoM
MPUIMBOB. Mopst 1eNIATCS 0 MPOUCXOKICHUIO UX KOTIOBUH U MECTOIOI0KEHUIO
OTHOCHUTENIbHO CyIlIH. KOTIOBMHBI HEKOTOPBIX MOpPEH pacCIONOKEeHbl Ha MecTax
pazinomoB 3emHOM Kopbl (KpacHoe, Kapubckoe, Cpeamszemuoe). Jpyrue mops
pacrosiaratoTcss Ha OTMENSIX MATepUKOB B pe3yJIbTaTe MEJJIEHHOTO OIyCKaHUs
cymu (Bce mops CeBepHoro JlemoButoro okeana). Ilo mecty pacnonoxxeHus
OTHOCHUTEJIIBHO  CYIIM  BBIACIAIOTCA  MOPS ~ OKpawHHBbIE,  CpEIU3EMHBIE
(BHYTpHUMATEPUKOBBIC M MEXMATEPUKOBBIE) U MEKOCTpPOBHbIC. OKpauHHBIE MOPS
pacrionaratorcss OJu3 OKpauH MaTepUKOB, UMEIOT HEOOJIbIIHE TIyOWHBI, PEIKO
npeBocxogdamme 200 M, OT OKeaHa OHM OTHEJIEHBI T'PsAIaMU OCTPOBOB, PEXKE -
noyoctpoBaMu. OHH CBOOOJHO COOOMIAIOTCS C OKEaHOM, IO3TOMY IO CBOUM
KauecTBaM Maji0 OT HEro OTIMYarTCa. TakoBO OOJIBIIMHCTBO Mopeil EBpasuu.
CpenuzemMHble MOpsS JIeKAT MEXAY MaTepukamu. [IpumepoM MOTYT CIyXHUTh

Cpenmzemnoe mope, Kapubckoe ¢ Mekcukanckum 3aauBoM. BHyTpuMaTeprKOBbIC
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MOpsL HAaXOIATCA BHYTpU Martepuka. OIT1o banruiickoe, bemoe, YepHoe,
MpamopHoe. Paznuuue Moped MEKMATEpPUKOBBIX U  BHYTPUMATEPUKOBBIX
3aKJII0YAETCsl HE TOJBKO B MX MOJIOKEHUHU, HO U, TJIABHOE, B PA3JIMYHBIX ITyOHUHAX.
MesxmatepuxkoBbie Mops (SBanckoe, Ilenedbecckoe, Cyny, banna). Ects mope 6e3
OeperoB - y4acTOK B CEBEpHOM YacTH ATIAHTHUYECKOTO OKeaHa, O0O0JaIarolinui
CBOUM PEXKUMOM, MPO3PAYHOCTHIO, CKOTUICHUEM IJIaHKTOHA, - CapraccoBo mMope.

3anuBbl - 4acTH OKeaHa (MoOpsi), BbLAENSAIONIMECs Oarogaps KOH(pUrypaluu
OeperoB, MaJlo OTJIMYAKOIIMECS OT COCEAHUX BOJHBIX MPOCTPAHCTB. TakoOBbI
3anuBbl benranbckuii, buckackuii, MeKCUKaHCKHH.

[IposiMBEI - CPABHUTENBHO Y3KHE YaCTH OKEaHa, pa3JesaionIie MaTepUKu Uin
ocTpoBa (coequHAONIME OKeaHbl W Mopsi). Hampumep, bepunro mnponus
coenunsier CeBepublil JlemoButhldi u Tuxuil okeansl W pazgenser EBpasuio u
CeBepnyto Amepuky. ['mOpantapckuili nponus coegunser CpeauzeMHOE MOpPE C
ATtinanTuueckuM okeaHoMm u pazaensier EBpony m Adpuxy. Ilpoau Bocdop
coequusieT nBa Mops - UepHoe m Mpamopnoe. Ilponus Jlanepysa paznpenser
octpoBa CaxanuH u Xokkaio. Camblili mHpoKuil mposuB, mupuHoi 900 kM, -
nposnuB Jlpeitka, caMblii JJIMHHBINA, OPOTIKEHHOCTBIO 1670 kM, - M0o3aMOUKCKUMA
MIPOJIUB.

IIpy wuccienoBaHMM OKEaHOB OCHOBHOW 3aJayeld SIBJISICTCS IOJIyYCHHUE
CBEJIcHMH O ero TriayOuHax, penbede M JIUTOJIOTHYECKOM COCTaBe IMOPO/I,
cliararnux okeaHnnueckoe JHO. [logBogHbIN penbed BIMSAST HA JUHAMHUKY BOJTHOMN
TOJIIIHA, TE0JIOTUYECKOE CTPOEHUE, SKOJIOTMI0O M pa3BUTHE >XU3HH B OKEaHE.
MopdocTpykTypa qHAa W BEHIECTBEHHBIN COCTaB OCAJOYHOTO YeXJia IMO3BOJSET
BOCCTaHOBUTH Pa3BUTHE U HBOJIIOIUIO pesibeda OKEAHNIECKUX 00TacTei.

Penbved siBrsieTcs OAHUM M3 BaXKHBIX KOMIIOHEHTOB MHpPOBOTrO OKeaHa, €ro
COCTaB B TpaHUIIAX ITOr0 OOBEKTa TpeOyeT OCOOBIX MOJXOJ0B K H3YUYCHUIO
COOTBETCTBYIOIIETO Kypca. B 3aBucumMoctu 0T ocoOeHHocTe penbeda gHA
WU3MEHSIOTCS: PEKUMbl OKCAaHWYECKUX TEUYCHHM, KOJIeOaHUsI YPOBHS OKEaHOB M
MOpEi, mporiecchl POpMUPOBAHUSI BOJHBIX MaccC, CTpaTU(UKAIUSA U CMEIIMBAHUE

MOpCKOM BO/Bl. B GonbIIMHCTBE ciiydasix peiibed BIUsSET Ha MOIIHOCTH JOHHBIX
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OTJIOXKEHUN, UX PaCTPOCTPAHEHHUS], TPOAYKTUBHOCTh MOPCKUX OPTaHU3MOB U T.[I.
B oOmieit cucreme MupoBoro okeaHa peiabed 3aHMMAeT 3HAYUTEIBHOE MECTO U
BBICTYIIAET KaK Cpella, B KOTOPOU OCTAKOTCS CIEAbl BOSHUKHOBEHUS U TAJIbHEUIIIEH
ABOJIIOLIUU HE TOJIBKO OKEAaHOB, HO U IIJIAHETHI B IIEJIOM.

[IpoOnemMa BO3HMKHOBEHHSI U HBOJIOIMM 3€MHOW KOphl U penbeda gHA
ABJISIETCS OJHUM M3 OCTPOYTOJIbHBIX KaMHEW HBOMIOLMH MUpPOBOr0 OKeaHa B
nesoM.  OBoMONMS MHpPOBOrO OKeaHa pa3BUBAACH 33 CYET HECKOJIBKUX
HalpaBJICHUI, OCHOBHBIMHU W3 KOTOPBIX SIBISIETCA TEOpUS  TEKTOHUKHU
TuTOCHEpPHBIX TUIUT U KJIacCHYeCcKasl T€OCUHKIMHANIbHAs Teopusi. [{ns packpbiTus
3aKOHOMEPHOCTEH  HBOJIOLMM  3€MHOM  Kapbl, (GOPMUPOBAHUA  MOJE3HBIX
MCKOIAEMbIX, PEIICHUSI IKOJOTUUECKUX MPOOIeM OKe€aHa HEOOXOIUMBIM SIBISIETCS
pa3paboTka 00IIell MOJENIH Te0JIOTHYECKOr0 CTPOEHHUSI 3€MHOM Kapbl U BEpXHEH
MaHTUU TIUIaHeThl. [TyOWHHBIE TEOU3MYECKHE METOJbI JAal0T BO3MOXKHOCTH
MPUOOPECTH TaKue CBEJCHUS 00 OCOOEHHOCTH CTPOCHHS 3€MHOW KOPBI, KOTOPHIE
MO3BOJISIIOT  pa3paboTaTh MOJEIHM TEOJOTUYECKOTO CTpOeHUs Jutochepsl u
KOHIIETIMHU €€ Fre0MHAMUYECKOUN 3BOJIIOIUU.

MupoBoii okeaH uMmeeT miomaabs 361,3 MiIH. KM, T.e. oKojo 78% rutomnaau
Bceil moBepxHoctH 3emynd. OObem Boabl 1341 MiH.KyO.KM, cpenHsisi IIyOuHa-
3711m. MakcumanpHass rtiaybuna 11022m. B 3aBucMMOCTH OT Ti1yOWHBI
BBIJICTIAIOTCS CIIEIYIONTNE OATHMETPUUECKHUE 30HbIL:

-INTOpalibHAs, TJIyOMHA B HECKOJIBKO METPOB
-HepuToBas, TiryonHa 10 200m;

-O6arnanpHas, riryounsa 3000m;
-abuccanbHas, riryonHa or3000 go 6000m;

-runmabuccanbHas, riyonHa 601ee6000m.
3.1.Peabed n1Ha okeaHOB

,HHO OKC€aHa MOXKHO pa3AC/IMTb Ha JABC I'NTIaBHBIC YaCTH - KOHTHHCHTAJIBHEIC

OKpanHbl U OKCAHHUYCCKHUC Oacceitnpl. KoHTHHEHTATBHEIC OKpaHnHbl OXBATBLIBAIOT
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KOHTUHEHTAJIbHbIE CKJIOHbl U KOHTHUHEHTaNbHbIe Ienb(bl. OKeaHHYECKue
OacceliHbl 00beIUHSIOT KOHTUHEHTAIbHBIA CKJIOH U OKEAaHUYECKHUE BIIAIUHBI.

Mexnay penbedom cymu u penbeoM MOPCKOTo gHa MHoro oobmero. Ha
MOPCKOM JIHE €CTh PaBHHUHBI, BEICOKHE TIJIOCKOTOpbs, ropHble cTpanbl. Ho penbed
JTHA MEHEE pacuwieHeH, OeHee neTaniaMu, yeM penbed cymm. [lo HanpaBienuio ot
Oepera K OKEaHMYECKUM TIJIyOMHAaM BBIICNSIOT: MOABOJHbIE KOHTHHEHTAJIbHbIE
OKpauHbl, T.€. NMEPEXOJHbIE 30HBI OT KOHTHMHEHTAa K OKE€aHy, KOTOpbI€ B CBOIO
ouepelb MOJpa3leNAlTCs Ha JBa TUNA - aTJIAHTUYECKUU (IMacCUBHBIN) U
TUXOOKEAHCKUU (AaKTUBHBIN).

[laccuBHBIE TTOABOAHBIE KOHTHHEHTAJIbHBIE OKPAaWHbI ATIIAHTUYECKOrO THUIA
xapaktepHsl it CeepHoro JlemoButoro okeana, CeBepHo u HOxHou
Atnantuku, WHauiickoro okeaHa (3a HUCKJIIOYEHHMEM  30HACKOM  JyTH),
AHTAPKTUYECKON OKpauHbl THXOro okeaHa.

B Mopdonorun Takoro Tmma OKpauH BBACISIOT - Meb(), KOHTHHCHTAIbHBIN
CKJIOH M KOHTHHEHTaIbHOE MOAHOXbe. lllenbd mpuMbIKaeT HEMOCPEICTBEHHO K
Cyllle U MPEACTaBISIET COOOM MEIKOBOJHYIO YacThb MOpSA. YKJIOHBI IMOBEPXHOCTHU
nua menbga 1°. BHemnuii kpaif menbha co CTOPOHBI OKeaHa, e GUKCHPYETCs
neperud npoduiist AHA OKeaHa, Ha3zbIBaeTcsl OpoBKOil menbha. OHa pacnoiokKeHa B
OCHOBHOM Ha riyonmHax 200M B otraenbHbBIX ydacTkax 150 M. DTO cBs3aHO C
onyckanueM 3eMHou kopbl. Illupuna 800 - 1000 km B mpemenax CeBepHOTO
JlenoButoro oxeana. Ha mnoBepxHocTu 1menbha HabmomarOTCa  QOpMBbI
MaTEepUKOBOTO Ccy0OaspanbHOro penbeda, BO3HUKIIETO B KOHTUHEHTAJIbHBIX
ycinoBusix. K HHUM OTHOCSATCA TOABOJHBIE MPOJOJKEHUSI PEUYHBIX JOJIMH,
3aTOIUICHHBIE TEPPAChl U IPEBHUE OEPETOBbIC TMHUHU, JICTHUKOBBIE (POPMBI.

KoHTHHEeHTaIbHBIM CKJIOH MPEACTABIISIET COO0H HEIMIUPOKYIO 30HY MOPCKOTO
JIHA, OrPAHUYMBAIOIIYIO IIEdb() CO CTOPOHBI OKE€aHa M OMYCKaIIIyKCd 0
riyounsl 2000-2500 m, a mectamu 110 3000 M u Gonee. Ilepexon oT ckioHa K
menb(dy AOCTATOYHO PEe3Kui yKIoOH oT 6 - 7° nmo 10-15°. Huorma ckiioH
CTyNE€HYaTOE€ CTPOCHHE, YTO 4Yallle BCEro CBSI3aHO C HAJIMYHEM Pa3pbIBHBIX

HapymeHnil. Kpome Toro, B OTIENBbHBIX y4aCTKax, B MpeesiaX KOHTUHEHTAIBHOTO
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CKJIOHA, HaOJIOAOTCS KpaeBble IUJIATO. OJTO UIMPOKUE TMOJOTHE CTYMNEeHU
OTrpaHUYEHHbIE ycTynaMu, uMermumu riyouny ot 500 go 2000 m. Hampuwmep,
[Inato bneiik y 6eperoB ®@nopuisl, npoTsikeHHOCTHIO 900 kM, mmupuHoit 300 kM
npu rtayoune ot 500 mo 1500 m. MHorma miato OorpaHUYMBAETCs YCTyHaMu,
nocturatouuM rayoud 4000-5000 M. IToBepXHOCTh KOHTHMHEHTAIbHBIX CKJIOHOB
3a4acTyl0 OCJIOKHEHAa MHOTOYHMCJICHHBIMU TOJBOJHBIMH KaHbOHAMHU, KOTOpbIC
MPEACTABISAIOT COOOM TIIYOOKO BpE€3aHHBbIE T'PAaHIUO3HBIE JIOKOMHBI C KPYTHIMU
O0opTaMH M TJIOCKUM AHOM. X CKIIOHBI OTBECHBI U UMEIOT CTYNIEHYATOE CTPOCHHUE.
HaunnaroTcs KaHbOHBI 'y OpoBKM 1menba W BBIXOASAT 3a  MpeAeibl
KOHTUHEHTAJIBHOTO TMOJHOXbSI W JaXXe B JIOXKE OKeaHa. 3a4acTyl0 KaHbOHBI
ABJISIIOTCSL MPOJOJDKEHHEM PEYHBIX JIOJIMH WU JAPEBHUM pyciioM. Bo3Hukin
KaHBOHBI B PE3yJIbTaTe JACHCTBUS MYTHEBBIX MMOTOKOB, (DOPMHUPYIONTUXCS HA KPAtO
menbda Tpu 3eMICTPICEHHIX, yAapaxX IyHaMU WM KaTacTPOPUIECKOM CTOKE
BOJIbI ¢ cyid. BenencTBrue O0MbIeil MIOTHOCTH, Y€M TIJIOTHOCTh MOPCKOM BOJIBI,
MYTBEBBIE MOTOKH ABUXKYTCS IO CKJIOHY C OOJIBIIOW CKOPOCTBIO U IMO3ITOMY
00J1a]al0T 3HAYUTEIBbHON ApOJUpYIOlIel cnocoOHOCThIO. [lepBuyHOE 3a10KeHUE
YaCTU KpPYNHBIX KAaHbOHOB CBSI3BIBAIOT C  Pa3pbIBHBIMH  HapYyLICHHUSIMU,
PAaCCEKAIINUMU CKJIOH BKPECT €ro NPOCTUPAHUS.

KoHTruHeHTaIpHOE TOMHOXKHUE - TOJIOTOHAKIOHHAS, MHOT/Ia CI1ab0BOTHUCTAS
paBHHMHA, 3aHUMAIOLIAsl MPOMEKYTOYHOE TMOJIOKEHUE MEKIY KOHTHHEHTaJIbHBIM
CKJIOHOM U JI0’)keM okeaHa. [llupuna - mecsaTku 1 COTHU KWJIOMETPOB, a II1yOrHa OT
2000 mo 3500 M. ITo marHBIM reodU3UKH JTOHHBIE OCAJKA UMEIOT MOIIHOCTH JI0 5
KM ©u Oosiee. DTO CBSI3aHO C BBIHOCOM OOJIBIIOTO KOJMYECTBA OCAAOYHOTO
Marepurana MyTb€BbIMU IOTOKAMU U C MOJBOJHBIMU OMOJI3HSIMH CO CKJIOHOB.

AKTUBHbIE KOHTUHEHTAJIbHBIE OKPAaHbl TUXOOKEAHCKOTO MO05Ca_OTINYAIOTCS
OT AaTJIAHTHYECKOrO0 THUMA PE3KUM pacujieHeHHeM penbeda ¢ BBICOKOU
TEKTOHUYECKOW AaKTUBHOCTBIO, MPOSBISIONIEHCS B WHTEHCHUBHBIX HU3BEPKEHHIX
BYJIKAHOB, 3eMmieTpsceHusx u aedopmanusax. llepexon oT KOHTHMHEHTa K JIOXKY
OKeaHa 371ech OoJsiee CIIOXKHBIA. B 3amagHoit yacTu Tuxoro okeaHa ATOT MEPEXO/1

OCYLIECTBIISIETCS Yepe3 KOTIOBHHBI OKpaumHHBIX Mopel (Oxotckoe, SnoHCKoe),
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octpoBHble nyru (Kypuibckas) u TiyOOKOBOAHBIE >kenoOa. [myOokoBojHBIE
KOTJIOBUHBI OKPAaWMHHBIX MOpEeH MOpP(OJOTHYECKH HMEIOT OBAJIBHYIO (QOopMYy.
I'my6buna 3-5 kM. MecTamMu K HUM NPUMBIKAET MIeNb() HIM KOHTHHEHTAJIbHBIN
CKJIOH.

OcTpoBHBIE JYTH - 3TO TOPHBIE COOPYXEHHUSI, BHICTYMNAIOUIUE HaJ YPOBHEM
MOPSI CBOMMU BepiInHaMu U TpeOHsiMu. Haubomnee mupoko onu pa3BuThl B Truxom
okeane (Kamannopcko-Aneyrckue, SAnonckue, Kypunbckue u T.1.), B Unnuiickom
OK€aHE M3BECTHA 3O0HJICKAsl OCTPOBHAA Ayra, a B ATJAHTHYECKOM - AHTUJIbCKas U
IOxnoanTtunbsckass. Co CTOpPOHBI OKE€aHa OCTPOBHbIE JYyI'M OrPaHUYUBAIOTCS
rI1yOOKOBOJHBIMU Ke100aMu, 32 KOTOPBIMU CJIEAYET J10ke MUPOBOro OKeaHa.

I'myGokoBoHBIE Keno0a npenctasistoT cooor y3kue 100 - 150 kM rimybokue
BMAJMHBI OOJBIION MPOTSAKEHHOCTU. {11 Keno00B XapaKTEpHO OTHOCUTEIIHHO
IJIOCKOE JIHO, IIMPUHOW B HECKOJIBKO KM. CKJIOHBI KE€I000B aCHMMMETPHUYHBI.
BHyTpeHHNE CKIIOHBI, MPUMBIKAIOIINE K OCTPOBHBIM JyraM WA MAaTepHUKy, OoJiee
KkpyThie 10 - 15°, npoTUBOMNOJIOKHBIE OKeaHHYeckue - nosnorue 2-3°. O6a ckiioHa
OCJIO)KHEHBI ycTyrnamu. ['myObuHa >xeno0oB kojebnercs oT 7- 8 mo 11 Thic. KM.
MaxkcumaneHas - 11022 m MapuaHnckasi BnajiuHa.

[Ipumepom TuxookeaHCKOro mnepexoja MOKHO HaOlloAaTh B CEUYCHUU
Caxamun - Oxotckoe Mope, Kypuio - Kamyatckuii riry0OKOBOIHBIHN KeEN00 - JI0XKe

okeaHa puc. 1

Oxo0TCcKOE

MOpe€ Kypuibckas

Kypuibckue BIIaJIMHA

0CTpOBa

Puc.1 [lonepeunsiit npoduiib akTUBHON KOHTUHEHTAIbHON OKpPanuHbI
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Bnons OB moOepexbs Tuxoro okeaHa OKpauHHbIE MOpSI OTCYTCTBYIOT.
[lepexor OT MONOJIBIX TOPHBIX COOPYKEHUN AHJ K JIOXKY OKEaHa OCYIECTBISAETCS
HerocpeACTBeHHO uepe3 llepyancko-Uunuiickuii riyOOKOBOAHBIN keno0. IDToT
TUII TIepeXo/ia Ha3bIBACTCS aHICKUH.

Jlosxe MupoBoro okeaHna. [Inomaas joxa 3anumaet 0osiee 50% MOBEPXHOCTH
MupoBoro okeaHa u pacrnojiaraercs Ha TiyouHax ot 3,5-4 1o 6 km. B ero
npejenax BbIICISIOTCS KOTIIOBUHBI, XpeOThl, BO3BBIIIEHHOCTH. OKeaHCKHE
KOTJIOBUHBI, pa3JieJICHHbIE XpeOTaMH U pa3IUYHBIMU BO3BBIILIEHHOCTSIMU,
MPEACTABISIOT OCHOBHYIO YacThb Ji0ka MUPOBOT0 OKeaHa ¢ riTyOuHOM 10 5-6 KM.
Ilo penbedy nHA cpenu HUX BBIIETSIOTCS JBA THUMA:

-TUI0CKHUE abuccanbHble (0e3/1Ha) paBHUHBI, HAMOOJIee pa3BUTHIE B IIpeenax
ATJIaHTUYECKOr 0 OKEaHa;

-XOJIMUCThIE a0ucCalibHble PaBHUHBI, 3aHUMAIOIINE HAWOOJIbIINE IUIONAAN B
TuxoMm okeane.

XonaMbl HMEIOT BYJIKAHMUYECKOEe MpoucxoxaeHue. Haubonee KpymnHbie
BYJIKaHbI BBICTYIIAIOT B BUJIE€ OCTPOBOB.

['alioThl - MJIOCKOBEPIIMHHBIE MOJABOJHBIE TOpPbI, MPEICTABISIONINE COOOMH
JPEBHUE BYJKAHUYECKHUE allllapaThl, BEPUIMHBI KOTOPBIX Cpe3aHbl abpa3uel uiu
yBEeHYaHbl KOpAJUIOBBIM pudom. CoBpeMEHHOE MOJIOKEHUE WX Ha TIIyOMHAX 10
2500 M 0OBsSICHSIETCS TTOCTIETYIOIINM OITYCKaHUEM JIHA OKEaHa.

B Bocrouno#t wactm Tuxoro okeana B penbede KOTIOBHHBI OTYETIUBO
BBIPOKECHBI ITUPOTHBIC pa3ioMbl Oombmiol mnpoTsokeHHocTn 3000-4000 kM, ¢
KOTOPBIMU CBSI3aHO 3HAUYUTENLHOE pacuiieHeHue penbeda - o0pa3zoBaHue KPYIMHBIX
YCTYIOB U JIOKOUH.

Jlns Bcell momaan jgoka MupoBOro okeaHa XapakTEpPHO CTPOECHHE 3€MHOM
KOpbI, B KOTOpPOM OTCYTCTBYET T'PAHUTOTHEWCOBBIA cIIoW. B mpenmemax Joxa
Ha0JII01at0TCS pa3iivyHbIe BO3BBIILIEHHOCTH, KOTOpBIE Ha3bIBAIOTCS
MUKPOKOHTUHEHTAaMH, MOABOAHBIMU IIaTO U OCTpoBa. OHU XapaKTEPHU3YIOTCS
KOHTUHEHTAJIbHBIM THIIOM 3€MHOM Kopbl (m- 25-30 KM) C I'paHUTOrHEMCOBBIM

cinoeM. ITnaro Pokom, B CeBepHoli ATinaHTuke, ArynbaHc, B FOxHON ATiaHTHKE,
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Cetimensckuii apxurnenar, B Muauiickom okeane, HoBozenanackoe miato B Tuxom
OKEaHe.

CpeMHHO-OKeaHUYeCKHEe XpeOThl MEPECeKal0T BCE OKEaHbl, 00pa3ys €IUHYIO
IJIAHETAPHYIO CUCTEMY 00Iel MpOoTsHKEeHHOCThIO cBbImie 60 Thic. kM. VX BbicOTa
HaJ TMOJIO)KEHUEM okeaHa gocturaer 3-4 kM, mumpuHa - 1000-2000 kM. Jlyumie
Bcero uszydeHa mopdomoruss u crpoeHue CpeauHHO-ATIAHTUYECKOTO XpeoTa.
Brnons ero oceBoil yacTu MpPOTATMBAETCS MPOAOJbHAS BIAJWHA, OrpaHUYEHHAs
pasiioMaMH, KOTOpasi Ha3bIiBaeTcsl puPTOBON JOIMHOW WM MpocTo pudtoM. J[HO
pu(dTOBON NOIUHBI ONYIIEHO 10 rayouH 3,5 - 4 KM, a OKalMIISIOIINE €€ XPEOThI
HaxodsaTcs Ha rayomHax 1,5-2,0 kM. Mectamu 3TH XpeOThl MOJHMMAIOTCS Ha
MOBEPXHOCTh B BHJE OCTpoBOB Bo3necennsi, byse. Illupuna pudToBBIX HOIUH
MeXAy coceqHUMHU rpebHsMu 25-50 kM. PudToBbie mOMMHBI pacmagaloTcs Ha
OTZIeJIbHbIC BIAJANHBI, pa3ieieHHbIE TIEPEMbIUKAMHU.

CpenMHHO-OKeaHU4eCKue XpeOThl pa30UThl TPAaHCPOPMHBIMHU PaA3IOMaAMHU C
BEPTUKAIbHBIM cMelleHueM 10 3-5 kM. OHM CMelmawT B TOPU30HTAJIbHOM
HAIPABJICHUN OCEBbIE PHU(THI CPEAWHHBIX XpEeOTOB, WHOTJA Ha TEPBBIC COTHU
KiwiomMeTpoB. Hambomnee kpymHble TpaHcQOpMHBIE pa3IoOMbl TIEPECEKAIOT HE
TOJIBKO CpPEAUHHBIE XpeOThl, HO W JIOXKE OKEeaHa M MPOJOJKAIOTCS B IMpPEAEibl
oOpaMJISIIONUX KOHTUHEHTOB. Bromb TpaHCHOPMHBIX pPa3jIOMOB OTMEUYAIOTCS
pa3nBuUTM U 00Opas3yroTcs TpaOeHO-ToJA00HBIe (OPMBI TUIYOMHOH 10 7-8 KM, H
HaJIBUTH.

HOxHo-Tuxookeanckuit u  Bocrouno-TuxookeaHckuit  XpeOThI  4acTo
HA3bIBAIOT TMOTHATUAMH C Oojiee CIOKOMHBIM M TMOJOTUM penbedom. Boctouno-
TuxookeaHckuil XpebeT cMeIleH K BOCTOKY OTHOCHUTEIBHO MEIHWaHbl OKEaHa II0
CPaBHEHUIO CO CpPEIMHHBIM TMOJIOKEHHEM ATiaHTHYeCcKoro M MHI0OKeaHCKUX
xpedToB. OH HWMEET OTHOCHTEIBHO HEOONbIIyI0 BbhICOTY 1-2,5 KM, HO
sHaunTeNnbHyo mupuny 2000-3000 kM 1o 4000 kM. B eHTpasibHOM yacTH XpeoTa,
KpOME CEBEPHOI'0 OTpe3Ka, HET TUMUYHOW ISl NPYruX XpeOTOB MPOOJIbHON

pU(dTOBOM JTOTUHBI.
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CpennHHO-OKeaHWYeKHe XpeOThl MPEACTABISAIOT coO00M HamboJiee aKTUBHBIC
30HBI 3eMHOM Kopbl. K HHUM mnOpuypodYeHbl HWHTEHCHUBHBIE 3E€MIICTPICEHUS,

AHOMAJIbHO BBICOKMH TEILIOBOM MOTOK, CUIbHEUIIINE U3BEP/KEHUS BYJIKAHOB.

3.2.Pesbed 1HA OKPAUHHBIX U BHYTPEHHHUX MOPEH.

ITo ocobennoctsim penbeda H.M. CtpaxoB noapaszaensier MOPCKHE BOJIOEMbI
Ha 2 TUNAa — IUIOCKME M KOTJIOBMHHBbIE. MOpCKHME BOJOEMBI IUIOCKOTO THIIA
npenacrabieHbl bapenuesbiM, Kapckum, benbiMv, bantuiickum, CeBepHbIM U
A3oBckuM Mopsamu. VX rnmyOuHa He mpeBbIIaeT YPOBHS KpoMKH mienbda - 150-
200 m Muposoro okeana u peako gocturaet 300M. DTO OmymIEHHBIE NOA BOAY
YYaCTKU CYIIM, KOTOPbIE M Ha3bIBAKOTCA SMUKOHTUHEHTAJIBbHBIMH CTPYKTYpPaMH.
KoTnoBuHHBIE MOpSI - XapaKTepHbI IJi MOABUXKHBIX oOjacTeil 3eMHON KOPBHI.
TekToHMYeCKass aKTUBHOCTD B HUX MPOSIBISACTCS B 36MJIETPSCECHUSAX U BYJIKAHU3ME.
N3 okpamHHBIX MOpeu creayeT BwlaenuTh bepuHroBo, Oxotckoe, fAmnoHCKoe,
IOxno-Kuraiickoe, u3 BHyTpeHHux - CpenuzemHoe u Yepnoe. B penbede
KOTJIOBUHHBIX MOPEN OCHOBHBIMH 3JJIEMEHTAMHU SBISIIOTCS, KaK M B OKEaHax,
obnacte 1ienb(a, KOHTUHEHTAJIbHBIM CKJIOH, TJYOOKOBOJHBIE KOTJIOBUHBI.

I'nmy6una 3-3,5 k. Ilo penbedy oHM UMEIOT TakoM ke Mpo(dUiib Kak y OKEaHOB.

3.3.'eomopdosiorusi 6eperoBoi 30HbI

beperoBas 30Ha, kKak 30Ha, KOTOpas OJHOBPEMEHHO BMeEIIAeT B ceOs
MPUOPEXKHYI0 YaCThb MOpS U MPUMOPCKYH0 YacTh CYIIU, B Mpeaeiaax KOTOPBIX
AK30TC€HHBIC TIPOIIECCHl TMPEICTaBICHBl MEXaHMYECKOM JHEpPrueid BETPOBBIX H
MOpPCKUX BOJIH. DOpMBI TOHHOTO penbeda OeperoBoil 30HBI - Oeper, MOABOIHBIN
CKJIOH, KOTOpble (OPMHUPYIOTCS 3a CYET BBIBETPUBAHHS TOPHBIX IOPOA U
paspylieHus TOpHBIX Topoa mpuboem. Kpome Toro, B (popMupoBaHHU 3THUX
CTPYKTYp OOJBIIYI0 POJIb  HUIPACT ACATEIbHOCTh OPTraHU3MOB, AKKYMYJISIIHS
MaTepuaga U CO3JaHhe Pa3HbIX aKKyMYJIATUBHBIX (popMm. B reomopdonorunaeckom
CTPOCHHUU OEpPEeroBOMl 30HBI BBIACISIOT - 3CTyapwH, JaryHbl, JACIbTHI, IULSIKUA U

Oapbepbl.
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K scryapusiMm OTHOCUTCSA TMONY3aKpBITBI NPUOPEKHBIA BOJOEM, KOTOPBIN
CBOOOJIHO COOOIIAeTCSi C OKEaHOM M B KOTOPOM MOpPCKash BOJa 3aMETHO
pacrpecHeHa 3a CYET MPUTOKA MPECHBIX BOJ C CYHIU. DTO JOMUHHUpYoas (hopma
COBpeMEHHON OeperoBoil 30Hbl. OHM BO3HUKIIM B JPEBHUX PEUHBIX JOJIMHAX WU
Ha MecTe (UOPAOB, OTrOPOKEHHBIX OapaMu BOJOEMOB, WM MOIY3aMKHYTBIX
MPpUOPEXKHBIX OACCEHHOB TEKTOHMYECKOIo MPOUCXOXKJIeHMs. B HacTosiiee Bpems
acTyapuul POPMUPYIOTCS B pallOHAX MPWIMBHBIX OCYIIEK, OaphEepPHBIX OCTPOBOB U
PEUYHBIX AenbT. MHOTME 3CTyapHuM 3aloJHEHbl AJUTFOBUATBHBIMU OTIIOKEHUSAMU. U
OHM pacHpOCTpaHEHbI 00Jiee MIUPOKO, YEM APEBHUE.

OCTyapuu MPEACTaBISIOT €000 OJWH U3 BaXHEUIINX COBPEMEHHBIX
reoJIOrM4ecKuX (paKTOpOB, KOHTPOIUPYIOMIMX MOTOK TEPPUTEHHOrO0 MaTepHalia ¢
Cymu B OkeaH. B Hacrosiee BpeMsi peKH BBIHOCAT B MOpE €KEromHo Ooiee 8§
MJIpDA.T. OCaJOYHOIO0 MaTepuana, a 3TO 3HAYUT, YTO BMECTE€ C HUM HECYTCA
OTPOMHBIE IKOJIOTHYECKUE TIPOOIEeMBbI ¢ KOHTUHEHTA B okeaH. KoHedHo, OombIas
YacTh 3arpsA3HSAIONIMX BEIIECTB OceJaeT B ACTyapusix. Takum 00pazom,
OOJIBLLIMHCTBO 3CTYapHUEB U MapIlel SIBISIOTCS JIOBYIIKAMU HE TOJIBKO 0CaJ0YHOTO
Marepuaina, HO ¥ MECTOM IMOBBIIIEHHBIX 9KOJIOTHYECKHUX MPOOIIEM.

JlaryHbel TIpeNCTaBISIOT CO0OM BechMa pa3HOOOpasHble MO (halruaaTbHBIM
yCIIOBUSIM ~ OacceiHbl  CEAUMEHTAIlMH, OTACICHHBIE OT OTKPBITOTO MOps
KOMITJIEKCOM 0apoB M OaphepHBIX OCTPOBOB, CJIOKEHHBIX B OCHOBHOM XOPOIIIO
OTCOPTUPOBAHHBIMU MECKaMHU. BapbepoM MOXKET CIYKUTh OCTPOB C IECYAHBIMU
JIOHAMHU WJIM TIPOCTO TECYaHBIM Oap, OOHaXaromuiicss mpu oTiauBe. JlaryHsl
Hapsily C OCTyapusiMH IIHPOKO pPaCIpOCTPaHEHbl BAOJb TPAHCTPECCHUBHBIX
nobepexuii. CoJeHOCTh B JIaryHE JOBOJBHO OJHOOOpa3Ha W OTJIMYAETCS OT
HOpPMaJbHOM MOpPCKOW BOABI  JIMOO OINPECHEHHOCTHIO, JMOO IOBBIIIEHHON
COJICHOCTBIO JIO pacCOJIOB.

HenbThl. HekoTOpble KPYIHBIE PEKA BBIHOCAT TAKOE OTPOMHOE KOJIMYECTBO
TEPPUT€HHOTO0 MaTepuaja, 4TO, HECMOTPSI Ha TOJOLIEHOBYIO TPAHCIPECCHUIO, HX
ACTyapuu OBICTPO 3aMONHAIOTCS ocankamMu. OCTaTOK MaTepuala CIHMIIKOM BENHK,

YTOOBI paccesiThCs BAOJIL Oepera, MOITOMY OH HAKaIUIMBAE€TCS B YCThE DPEKH,
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oOpasys nenbry. JlenbTsl 00bIYHO (hOPMUPYIOTCS B YCThSIX KPYHHBIX pek (/yHai,
Muccucunu, Bonara u T1.1.). [lockonabky nenbThl GOpPMUPYIOTCS TaMm, TI€ PEKU
BBIHOCSIT B MOpE OOJIbIIIE TEPPUTEHHOT'O0 MaTepHalia, YeM €ro yCreBaeT pa3HOCUTh
BJIOJILOEpETOBOE TeUeHHE, OeperoBas JIMHUS BBIABUTAETCS B CTOpOHY Mops. Ecnu
BJI0JIbOEperoBble TeueHUs 3(PGEKTUBHO MepepacrpeaessiioT BeCh BBIHOCUMBIN
peKoil maTepuan, BO3HUKAIOT MapajjieibHble Oepery Oapbl M IUIsKU. Takum
oOpazoMm, (opMupoBaHHE JEIbTHI KOHTPOJIUPYETCS, C OJHOW CTOPOHHI,
MHTEHCHUBHOCTHIO MOCTYIUICHUSI OCaJ0YHOTO Marepuaia, a ¢ JIpyroil — sHepruei
BOJH W TMPUIUBOB B ycThe peku. [lo reomopdomorudeckoil xapakTepuUCTHKU
JenabThl ObIBAlOT B (opMe NTUYbEH Jambl, (ecToHuaras, ayrooOpazHas u
ACTyapHasl.

[Mnsoxu. Cample JUHAMUYHBIE M3 BCEX MOPCKUX OOCTAaHOBOK IUISIKHU
pa3BHBAIOTCA Ha TpaHUIle MOpsS U cymH. [lockonmbKy mIsKH (QOpMUPYIOTCS B
OCHOBHOM TIOJ] ICMICTBUEM BOJIHOBBIX MPOLECCOB, OHU MOABEPKEHBI TOCTOSHHBIM
M3MEHEHHUSIM B 3aBUCUMOCTH OT Pa3HbIX THUIIOB BOJHOBOTO JBHKEHUS, PUITUBHBIX
LIMKJIOB, CE30HHBIX M MHOTOJIETHUX Bapualuil CKOPOCTU  HAKOIUICHUS
TEPPUTCHHOr0 Marepuana. TepMuH UK 0003HA4YaeT AaKKyMYJISATHBHOE TEJO
PBIXJIBIX OCaAKOB(TIECKa, TpaBHsi, TAIbKU) MEXKIY CPEIHUM YPOBHEM OTJIMBA U
rpaHuliell cybaspaibHbIX (PopM, TakuX, Kak JAioHbI. HekoTopwie mucciemoBaTenu K
IUSDKY OTHOCST ¥ TOABOJHBIN OeperoBoil ckimoH (1o riay6oun  10-20Mm.),
HAaXOJISIIMICS B YCIOBUAX aKTUBHOTO BOJIHOBOI'O BO3JeHCTBHA. Ha murspkax, Kak u
B Jpyrux ¢anuaJbHBIX OOCTAaHOBKax OEperoBoi 30HBI, JOMHUHHUPYIOIIAM
(bakTopoM SIBIISIETCS BETPOBOE BOJIHEHHE. JTO 30HA mpubos. [lepeHoc ocamodHOro
MaTepHralia OCYyIIECTBISETCS TIaBHBIM 00pa3oM B 30HE MEXIY YPOBHEM 3aruiecka
BOJIH M TIyOuHON 15M. 3HAYMTENBHYIO POJb MPHU 3TOM MIrparoT NpuiuBhl. [lof
JICUCTBUEM BOJIH TEPPUTCHHBIA MaTepual MepeMeniaeTcsi B CTOpOHy Oepera, rie u
MPOUCXOOUT €ro HakomieHnue. Ilpu mnoabeMe ypoBHA MOps U Pa3BUTUU
TPAHCTPECCUU B TOJIOIICHE TUISHKEBBIE (DAl MUTPUPOBATIN B CTOPOHY CYIIIH.

Cnucok nurepatypsi| 3,4,5,10]
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Bonpocs! 11t caMOKOHTPOJIS
1.Hapucyiite npoduiib OKEaHUYECKOro JHa.
2.Yt0 Takoe 30Ha cupeauHra’?
3.UeM XapaKTepU3yrOTCS OKPAUHHBIE MOPSI?
4.]JlaiiTe XapaKTEPUCTUKY FreOMOP(POIOrHUECKUM CTPYKTYpaM OCTPOBHBIX IYT.
5. JlaiiTe XapaKTepUCTUKY TreoMOP(OIIOrHYECKUM CTPYKTypaM TI1yOOKOBOJIHBIX
BHAJVH.
6. [laiiTe xapakTepucTUKy reoMOpP(}OIOTHUECKUM CTPYKTYpaM BHYTPEHHUX MOPEH.
7.4T0 TakO€ aKTUBHBIE U TACCUBHBIE CTPYKTYPHI?
8. JlaliTe XapakTEepUCTUKY T€OMOP(POIOrHYECKUM CTPYKTypaM KOHTHHEHTaJIbHOIO
CKJIOHA.
4. 'mapoauHaMuKa, THAPOXUMHUS U OPTAaHUYECKUM
MHP OKEAHOB M MOpeH
4.1.I'uapoauHaMuka BoJg B MupoBOM OKeaHe

Paznuuaror Tpu BuAa IBHKEHUS BOA B MUpPOBOM OKeaHe: KOJIeOaTeNbHOE -
BOJIHBI, MOCTYIATEIIbHOE - OKECAHWYECKUE TEUCHMS, CMEIIAHHOE - NPUJIUBBI U
OTJIUBBL.

Bonubl. B Bepxueld 4actTu OpOUTHI YaCTHUIBl JABMXKYTCS B HalpaBiICHUU
BOJHBI, @ B HUXHEW - B oOpatrHOoM HampasieHuu. l[IpenMer konediercss Ha
MOBEPXHOCTH, a HE MepelBUraeTcss mo ropuszontanu. CHavana oOpasyercs psiOb,
MpU yCWJICHHHM BeTpa psiOb mnepexoAuT B BoiHBL [log BiusiHHUEM BeTpa BOJIHBI
pacTyT OOHOBPEMEHHO B BBICOTY M JJIMHY, B OTAEJIBHBIX CIydasx Ha OKeaHax
BOJIHBI IOCTUTAIOT BBICOTHI 18 M 1 jytuHbl 10 1 kM. C riryOMHON BOJHBI 3aTyXaloT.
Bonubr gBukyTcs ObicTpee K Oepery u MeqjieHHee oT Oepera. Cunma ynapa
BETPOBBIX BOJIH OrpoMHa. J[Jis 3amuThl 6epera OT pa3pylIeHHs] BOJTHAMHU CTPOST
BOJIHOJIOMBI.

Iynamu._CxopocThb IIyHaMu B OTKpbITOM OkeaHe - 400-800 km/4, BbICOTA HE
npeBbimaer 1 M. Ilpm mogxome k Oepery - Ha MEJIKOBOJAbE €€ BBICOTA
yBennunBaetrcss 10 15-30 m. Takue BOJHBI BBI3BIBAIOT OTPOMHBIE Pa3pyIICHUS U

yesoBeueckue kepTBhl. LlyHamu yaiiie Ipyrux mnopaxaroT BOCTOUHBIE MTOOEPEXKbs
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EBpazuu, Anonum, HoBoW 3enanauu, ABcTtpanunu, OununnuHckue u ['aBaiickue
octpoBa, KOro-Boctounyio yacte Kamyatku OObIYHBIE IIyHAMU CIEAYIOT APYT 3a
npyrom yepes 20-60 muH.

Oxeanuveckue TeueHus. [locTynaTenabHble JBUXKEHHUSI OTPOMHBIX Macc
OKEaHUYECKOM BOJIbI HA3bIBAIOT TEUEHUSMU - 3TO FOPU30HTAIBHOE MEepEeMEIIeHUE
BOJAbl Ha Oosbiive paccTtosHus. [lo MPOUCXOXKIECHUI0 TEUEeHUs [eNATCs Ha
npeiioBbie (BbI3BAHHBIE TOCTOSIHHBIMU BETPAMHU), CTOYHBIE, KOMIICHCAIIMOHHBIE U
IJIOTHOCTHBIE. OCHOBHOM MNPUYMHOM OKEAHMYECKHX TEYEHUW SIBJISIETCS BETED,
nytonuii B ogHoMm HampasieHuu (no 300 m). TeueHus, oOpa3oBaHHBIE BETPOM,
Ha3bIBAIOT BETPOBBIMU WM ApeiidoBbiMu. HampapieHuss TeueHU HE MOJTHOCTHIO
COBIAJAIOT C HAMNpaBJICHUEM BETpPa, TaK Kak JCHCTBYET OTKJIOHSIOWIAs CuUia
BpaueHus 3eminn (cuia Kopuonuca). B ycI0BUsIX OTKPBITOTO OK€aHa OTKJIOHEHUE
MOYET TOCTUTHYTH 45°. TeueHns B CEBEpHOM NOJIYIIAPUM OTKJIOHSIOTCS BIPaBo, B
I0)KHOM - BIIeBO. [lo obeum ctopoHam 3KBaropa, rie IyKT MaccaTbl, BO3HUKAIOT
CEBEPHOE U I0’)KHOE MMaccaTHbIE TEUEHUsI, UMEIOLME 00Illee HAallpaBJIeHUE C BOCTOKA
Ha 3anajl. [ToqoOHO maccaTHBIM TEUYEHUSIM, C ACHCTBUEM BETpPaA CBSA3aHbI TEUCHUS B
YMEPEHHBIX LIUPOTaX, I/I€ FOCHOJCTBYIOT 3amajHble BeTpbl. B moiaHol mepe 3Ta
3aKOHOMEPHOCTh BBbIpaK€Ha TOJBKO B HOXKHOM monymiapuu B BHUAE MOIIHOIO
TEUYEHHUs, Ha3bIBAEMOTr0 3amnaJHbIM Japeiidom (Y MOPSKOB "peByIIre COPOKOBHIE").
Teuenne 3anagHbIX BETPOB (KPYyroBoe AHTApKTUYECKOE) OXBATHIBAECT HOMKHBIE
4acTH TPEX OKEaHOB - Beluuauiiee TedeHue MupoBoro okeana. [llupuHa ero B
Mope bemnuucrayzena 1300 kM. B CeBepHoM mnonymiapuvi BO3HHUKHOBEHHIO
aHAJOTUYHOTO TEYEHUS MPEMSATCTBYIOT MAaTEPUKH, 3HAUUTEIBHO MPE00IIaiaroniue
1o 1omaau Hajg MopeM. CTOKOBBbIE T€YEHHS BO3HHMKAIOT B CIy4ae MOCTOSHHOIO
MOJHATHS YPOBHSI BOJbI, BRI3BAHHOTO €€ MPUTOKOM WJIM OOMIIMEM aTMOC(EPHBIX
ocaakoB. [I[puMepoM CTOYHOTO T€UEHHUS], CBA3aHHOIO C MOBBIILIEHUEM YPOBHS BOJIbI
B pe3yibTaTe ee mpuToka u3 cocenuero mops (Kapubcekoro), MoxxeT ObITh TeUeHUE
lNonbdcTpum (ot anrn. Golfstream - tedyenwe 3amuBa). Jocturnys 40° c..,
['onbdeTpum 3aKkaHYMBACTCS, U MIPU yYACTUU 3alaJHBIX BETPOB BO3HUKAET CEBEPO-

aTJIaHTUYECKOe TeYeHue, MpojoipKaromee [onbpcTpuM Ha CEBEPO-BOCTOK U
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noaxonduee k oeperam CesepHoil EBponbl. K 3TOMy TUIy TeueHUl OTHOCUTCA U
Jlabpanopckoe, cruenyromiee Baoab OeperoB ['pennanauum u3 Apktuku. B
pesynbTate Oojee BbicOkoro ypoBHA CeBepHoro JlemoBUTOro okeaHa OHO
o0ycnoBiieHO cTOoKOM pek B Mops Kapckoe m JlamteBbix. KommeHcarmoHHBIE
TEUEHHUS BO3MELIAIOT, T.€. KOMIIEHCUPYIOT, YOBbUIb BOJbl B KaKOW-TMOO YacTu
okeaHa. MHorma STOT TUN TedeHWIl Ha3blBalOT ApeidoBbiM. Takoe TeueHue
oOpa3zyercsi B TeX CiIyyasX, KOIJla YCTOMYMBBII BETEp AYEeT C CYIIM Ha MOpe.
Berep OTroHsier mNOBEPXHOCTHBIE BOJbI, HAa MECTO KOTOPBIX ITOJHHUMAKOTCS
XOJOAHBIE BOABI U3 TiyOuHbl. [lo 3toii mpuunHe y OeperoB IOxHolt Amepuku B
patione Ilepy u Uunu yBenn4MBaeTCsl KOJIUYECTBO PHIObI. DTO OOBSICHSIETCS TEM,
YTO MOJHUMAIOIIASACS U3 MTyOMHBI OKE€aHa XOJIOJIHAsl BOAA MPUHOCHUT COCIUHEHUS
azota u (Qocdopa, co3maBas yCIOBUS, OJArOMPHUATHBIC JUIsI  Pa3BHTHS
(UTOTIIAHKTOHA, & 3HAYHT, JUIsI )KU3HU BOOOIIE, KOTOpas OyKBaJIbHO KHIIUT B 3TUX
BoJIax. PUTOIUIAHKTOH (COCTOSIIIMN B OCHOBHOM M3 JIMAaTOMOBBIX BOJOPOCIHEH) -
HayaJIbHOE 3BEHO NUILEBOM LEeNU B OKeaHe. [LIOTHOCTHBIE TeueHHs - pe3yabTar
pPa3IMYHOM TIJIOTHOCTHM BOJBI Ha OJHOM TIiyOuHe. WX MoxHO HaOmoAaTh B
MPOJIMBAX, COEAMHSIOIIME MOPS C HEOJAMHAKOBOW COJIEHOCThIO. Hampumep, mo
npoiuBy bocdop, mo quy n3 Cpeauzemuoro mops B UepHoe, uaet Oosee cojieHas
Y TUTOTHAs BOJIa, @ HABCTPEUY ATOMY MOTOKY IO TOBEPXHOCTH - O0JIee MpecHasl.

CMmenianHble TEUEHHUS - IPWINBBI U OTJIMBBI, BO3HUKAIOLIUE B PE3YJILTATE OCEBOTO
BpamieHusd 3emuin U npuTskeHust 1uiaHetbl Connuem u JlyHoi. EskecyTouHo
oOpa3zyeTcsi MpUIMBHAS BOJIHA, KOTOpasi 00XOAUT 3eMITI0 C BOCTOKA Ha 3amaj. 3a 6
4 3emJis COBEpIIaeT YeTBEPTh 000pOTa, U B TOM MECTe, IIie celyac MpUiInB, yepe3
6 JacoB OyaeT OTJIMB, ellle Yepe3 6 4acoB - HOBBIM NMPUJIUB U T.1. B Kakmol Touke
Ha TIOBEPXHOCTH OK€aHa 2 pa3za B CyTKHU HaOIrofaeTcs MPUJIMB U 2 pa3a OTJIUB.
BricoTa npriMBHON BOJIHBI B OTKPBITOM OKeaHe - 1,5 M, a y 6eperoB oHa 3aBUCHUT
ot kKoH(purypanun O6eperopoit munun. B 3anmuBe dannu y CeBepHoli AMEpUKHU B
Atnantuyeckom okeane - 18 m; B Tuxom okeane, B ceBepHOM yacTu OXOTCKOIO
MOpsI TpWIKMBBI AocTuraroT 13 m. Bo Bpems npuiMBOB cyaa MOTYT 3aXOJIUTh B

nopTel, HanipuMmep B ['amMOypr, He mOoCcTymHbIe UM B Apyroe BpeMsa. Ha Amazonke

28



npuiuBel "qyyBCcTBYIOTCA' Ha pacctosHuu 1400 kM, Ha peke Caroro JlaBpeHTHs -
700 xm, Ha CeBepHont JIBune - 200 kM. MHTEepec K NPUIMBHBIM 3IEKTPOCTAHLIHAM
(IT2C) mposiBnsiercs B cTpaHax, OeAHBIX MHUHEpaIbHBIMU pecypcamu (Dpaniius,
Benukobpuranus). [loctpoenst craniiuu Bo @pannuu - Ha peke Pona u B Poccuu -
Ha Konbckom nonyoctpoBe y MypMmancka - B 3anuBe Kucnas ['y0a.

OkeaHMYEeCKHE TEUYEHHS TMOAPA3ACISIIOTCA Ha TEIUIbIe, XOJIOJHBIE U
HeWTpanbHble. TemIbIMU CUYUTAIOTCS TEUEHMs, KOTOphle HeCcyT BoAy, Oolee
TEIJTyl0, 4eM BoJia okpyskaromiasi. OOBIYHO TEIUIBIMH OBIBAIOT TE€UEHHUS, KOTOPHIE
UOYyT OT HKBaTOpa K TNoJitocaM. XOJOJHBbIE TEUEHUS HMEIT 0o0jiee HUBKYIO
TEMIIEpaTypy, YeM OKpYy»Kalolllasg BOJia, TaK KaK OHU TEKYyT M3 0ojiee BBICOKHX
mupoT B Oonee Hu3kue. Temieparypa B pailoHe ['amamarocCKux OCTPOBOB
nocturaer +22°C. HelTpanbHble T€UEHHs, HE OTJIMYAIOTCS MO TEMIIEpaType OT
okpyxatomei Boabl. bmarogapss Temomy CeBepo-ATIaHTUYECKOMY TEUEHUIO
3aI0JIApHBIN TOPT MypMaHCK HOCTYIIEH JJIsl CYJI0B BECh TOJ. XOJOAHBIC TCUECHUS
benransckoe y OeperoB HOxnoit Adpuxku u Ilepyanckoe y Oepero HOxnou
AMepukn 00yclaBIMBalOT 00pa3oBaHHE IyCThIHb Ha MOOEpPEkKbE OKEaHOB

(coorBercTBenHO Hamu6 B Adpuke, Atakama B FOxxHOl AMepuke).

4.2.I'mapoxumust MUpoOBOro oxkeaHa.

Ha Bce mporiecchbl, MPOUCXOAIINE B OKEaHAX U MOPSIX, OTPOMHOE BIIUSHUE
OKa3bIBa€T COJICHOCTh MOPCKOM Bojabl. CoJeHocTh, 00O3Ha4yaeTcs S - 3TO
CyMMAapHBIN COCTaB PacCTBOPEHHBIX coyieii B JUTpe BOJBI(%o0). OOIIas COIECHOCTH
coctaBisgaeT 35%o a3to 3,5 %, T.e. B lm Boawl coxepxkurca 35 T conu. B
MOBEPXHOCTHOM ciioe 710 Tiyounbsl 100-200 m conenocth 32%. B apuHbIX 30HaX,
IZ1€ TMOBEPXHOCTHBIM CTOK MaJl COJICHOCTh 37%o. B rymuaHbIx 30Hax Huxe. B
Kpacanom mope 41-43% B ero nmpuaoHHOW 4YacCTHU BBIXOAST TOPSYME PACCOJBI,
cosnieHoCcTh UX OoT 160 10 310 %o, oboramenusie Fe, Mn, Cu, Ni. B CpeauzemHom
mope 37-39 %. B Uepnom, A3zoBckoM, bantuiickom, KacmuiickoM Mopsx

COJIEHOCTb Kouiebiiercs ot 3-5 %o 10 22 %o.(Tab,1)
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Tabauua 1

XUMHUYECKUNA COCTAB MOPCKOW BOJIBIL.

OCHOBHBIE COETUHEHUSI Mopckas Bosa Peunas Boga

1. Xnopuast 88,7% 5%

2. Cynbdatsl 10,8% 10%

3. Kap6oHnaTtst 0,3% 60%

4.CoenuHeHUs a3oTa, docdopa, 0,1% 25%
KPEMHUS U OPTaHUYECKUX BEIECTB

N3 Tabnuipl BUIHO, YTO BOJA OKEaHA MO COCTaBY PE3KO OTJIMYAETCS OT
PEUYHON BOJIBI, OHA TOPBKO-COJIEHOTO BKyca. bojplie BCEro B HEM MOBAPEHHOM
conu (NaCl): 27 r va 1 1. Conu maruus npuaarot Bojie ropbkuii Bkyc (1,7 r Ha 1i).
OO011ee KOIMYECTBO COJIEH OKeaHa MPUMEPHO 50*10'° 1. Eciu 651 Best contb ocela,
TO OHA MOKpbIIa ObI JTHO OKEaHa CJI0eM TOoJIMHHOM 60 M. DJIeMEHTHBI COCTaB

MupoBoro okeaHa npuBeJIcH B Tabuile 2
Tabauua 2.
KonuenTpanust XauMU4€CKHX 3JIEMEHTOB B MOPCKOW BOJIE

(no nanueM Brewer, 1975).

Onemen | Konnentpa | Onemen | Konuentpa | Onemen | Konuenrpa | Onemen | Konuentpa
T us, T s, T us, T s,
MT/JT MT/JT MT/JT MT/JT
Xnop 18800 [uuk 4,9 Kcenon 50 JlanTan | 3,0
Harpuii 10770 Apron | 4,3 Kobanb 50 Heomum | 3,0
T
Marunu 1290 Mpiues | 3,7 I'epman 50 Tanran | 2,0
u K 1505
Cepa 905 VYpan 3,2 Cepebp 40 Urtpuit | 1,3
0
Kaneim 412 Bamagn | 2,5 Tlannmit 30 Hepnit 1,0
i i
Kanui 399 Amomu | 2,0 Hupko 30 Hucnopo | 0,9
HUM 305071 £37171
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Bpom 67 Kenezo | 2,0 Pryth (30) Opbuii | 0,8
VYrnepo 28 Hukens | 1,7 CuHernt (30) Uttep6 | 0,8
it 1505
Crtponig 7,9 | Turan 1,0 Bucmyr 20 lagomu | 0,8
1505 305071
bop 4,5 | Menn 0,5 HuoOu 10 ITpazeo | 0,7
" TAM
Kpemn 2 He3un 0,4 Tamnmui 10 Ckanmu | 0,6
1505 u
®dTop 1,3 XpoMm 0,3 Onoso 10 I'omemu | 0,6
i
JIutui 0,18 | Cyppma | 0,2 Topuit 10 Tymit | 0,2
Azot 0,15 | Mapran | 0,2 Ienmit 7 Jroremu | 0,1
e u
Pybummn 0,12 | Cenen 0,2 ladun 7 WUnmnit | 0,1
i i
docdo 0,06 | Kpunto | 0,2 bepuin 6 Tepbuit | 0,05
p H 15071
Won 0,06 | Kagmuit | 0,1 Penwii 4 Camapu | 0,05
i
bapuit 0,02 | Boasdp | 0,1 30510TO 4 EBporn | 0,01
aMm u
Momu6 0,01 | Heon 0,1
JeH

N3MeHeHHe XMMUUYECKOTr0 COCTaBa MOPCKOM BOJbI OCOOCHHO WHTEHCHUBHO
MPOUCXOJUT 3a CUET aHTPONMOreHHOW Harpy3ku. lIpexne Bcero, 3To OBITOBBIC
CTOYHBIE BOJIBI, CTOYHBICE BOABl W BOJBI MPOMBIIUIEHHOTO MPOU3BOJACTBA.
[Ipuponnas cpena NpUHUMAET aKTUBHOE YYaCTHUE B YHUUTOXKEHUU 3arpsi3HSIOMINX
BemecTB.  [Ipexne  Bcero,  CymeCTBYIOT  OPraHuU3Mbl -  PEIYLEHTHI,
CIIELIMATIM3UPYIOIIHUECS HAa PA3JIOKEHUU MEPTBOIO OPraHUYECKOIr0 BEUIECTBA. JTO
TaKue OpPraHu3Mbl, KOTOPHIE YIOBJIETBOPSIOT CBOU MNOTPEOHOCTH B PHEPTUU 3a

C4cT MCPTBOI0O OPraHHYCCKOI0 BCIICCTBA. K HMM OTHOCSATCAI B OCHOBHOM
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Oaktepuu u Mukpodaopa (rpudsl). B nieanbHbIX YCIOBUSIX KPYTOBOPOT YIiiepoja
U KUCIOpOoJla B TpHUpoJie cOalaHCHpPOBaH, HO ATO OTMEUaeTcsl HE BCeraa B
3arps3HEHHbIX OacceiiHax. B ciiyyae uCTOIIEHUs 3amacoB KHUCJIOpOJa B BOJIE
JajdbHEWIee pa3lioKeHWEe OPraHMYecKUX BeEIIeCTB OyIeT MNPOUCXOJUTh B
aHa’pOOHBIX YCIOBUSAX. AHa’poOHBIe OakTepuu padboTaroT, Ooyiee MEIJIECHHO U
CO3JIaI0T B pe3yJibTaTe pa3iMyHbIe JYPHO MaxXHYIIHE OPraHUYEeCKHUE COCIHHEHUSI.
[ToaTomy >xenatesibHO, YTOOBI OpraHWKa CTOYHBIX BOJI pasjiaraiach B a’3pOOHBIX
YCIOBUSIX, 32 MCKJIIOUEHHEM TE€X CJIy4aeB, KOIJa pa3JIOKeHHE IPOUCXOAUT B
3aKpBITHIX KOHTEHHEpax. YKa3aHHbIE MPOIECCH MPOTEKAOT U B MOPCKON BOJE C
TOM JIMIIb Pa3HULEH, YTO B HHUX YYacTBYIOT OakTepuu Apyrux BuAoB. Eciu
CTOYHBIE BOJbI MOMAAAI0T B aKBATOPHUIO, II€ OTCYTCTBYIOT CUJIbHBIE TEUEHHUS, TO
OCaJIKU BO3JIE MecTa cOpoca MOryT o0OramaThCs OPraHMYeCKUMHU YacTULAMH U B
TOJIIE OTJIOXKEHUW BO3HUKAIOT aHa’poOHbIe YycloBHs. B pesynbrate uyero
MOSIBUTCS (payHa, MPUCITOCOOTIEHHAS K COOTBETCTBYIOIINM YCIOBHSIM, VI TaHHBIN
palioH MOpsi cTaHeT Oe3KH3HEHHbIM. [I0CKOIBKY MOpCKOE MOOEpEeXbe SBIISIETCS
30HOM OT/BIXA, TO OBITOBBIE OTXOJBI HECYT OTPOMHYIO OMACHOCTHh MH(EKITMOHHBIX
3aboneBanuil. [loaToMy OoiblIOe 3HAUEHHWE HUMEET 00€33apa’kKUBaHUE OBITOBBIX
CTOYHBIX BOJA. OCOOEHHO CTpOrMe CaHUTapHbIE HOPMBI JOJIKHBI COONIOAATHCS B
TeX palioHaX, TNe Pa3BOAAT PHIOHYIO MOJIOJb WA MOJIIIOCKOB, HCIIOIB3YEMBIX
3areM B mnuily. B Hambonee 3arps3HEHHBIX ydacTKaxX pbl0a MPaKTUYECKH BCS
COIEP’)KUT OrPOMHOE KOJIMYECTBO TJIMCTOB, a MOJUIFOCKM KpPOME 3TOrO
HaKaIlUIMBalOT W SJOBUTHIE BellecTBa. Elle HEZOCTAaTOYHO XOPOIIO H3YyYEHO
MOBEJICHHE B BOJIe BO30yauWTeNed xosepsl, THda, mapartuda, MOJIUOMUEIINTA,
KENTYXW M JPYIMX MNATOTEHHBIX OPraHu3MOB. MBI K€ 3HaeM, Kak JOJIT0 OHU
KUBYT B MOPCKOHM Bojie. HekoTopbie mpecHOBOAHBIE OaKTepuH, Momnajas B MOpe,
rHOHYT OT COJIM, OT BO3JACUCTBUS AHTUOMOTHUKOB, BBIACISEMBIX MOPCKUMU
OakTepusiMu, HamajJeHHueM OaKTEepHaNbHBIX I[apa3UTOB WU TIOCaHUEM HX
MPOCTEHIIMMU Opranu3Mamu. W MHOrMe KulleyHble OaKTepuu B MOpE He
pa3MHOXaloTca. A Takasi OakTepus Kak caJbMOHENIA MPEKPACHO KUBET B MOPCKOM

BOJIE M pa3MHOXaeTca. boyiesHeTBOpHbIE BUPYCHI, aMe0a, YaCcTO TOXKE MPEKPACHO
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KUBET B MOPCKOM BOJIe U pa3MHOkaeTcs. Ameba, momnajasi B OpraHu3M YeJlOBeKa,
BBI3BIBACT 3a00JieBaHUE TIja3. bOJE3HETBOpHBIE OpPraHU3MbI OOHAPYKUBAIOT B
BOJI0OEMAax MpH 3a00JE€BAHUAX KUTEIEH UK KUBOTHBIX. [loaTOMY AJ1s1 TOTO, YTOOBI
0XapaKTepHU30BaTh Kaue€CTBO BOJbI, HET HEOOXOJIUMOCTH CHEIUATBHO OMpPEAEISITh
HaJu4yue OMACHBIX MAaTOTE€HHBIX OpPraHu3MoOB. B mpoliecce Ku3HEeAEesTEIbHOCTH
OakTepUsMHU CTOYHBIX BOJ BHICBOOOXK/IA€TCSI HE TOJIKO KHCJIOTa M BOJA, HO U a30T
u docdhop. Hutparel, docdaTtel U Apyrue COIU SBIASIOTCS MNUTATEIBHBIMU
BEIllECTBAMHU, HEOOXOAUMBIMU JUIsi pocTa pacteHuil. KpyroBopoT BemiecTB B
MOPCKOW BOJIE MPOMCXOJUT JIMIIb MPU YCIOBUU BBICBOOOXKIECHUS ITHUX
MUTATEIbHBIX cOeAUHEHU M. OHAKO, BCEro JIOJXKHO OBITh B MEPY U IJII0XO0, KOT/a B
BOJIOEM BBOJUTCSA OOJIbIlIE TMUTATEIbHBIX BELIECTB, YEM 3TO HEOOXOAUMO s
XOpOILIEeW BereTtanuu pacTeHud. B Takom ciiydae BOJOEMBI 4YpPE3MEPHO
MepPeyIOOPSAIOTCS, CTAHOBATCS YK€ HE Me30TpodHBIMH (C  ONTHUMAaJbHOU
KOHIIEHTpAIlMe! NMUTATEIbHbIX BEIIECTB), a runepTpodHbIMU. B HUX oTMedaeTcs
OypHBII POCT pPACTHUTEIBHOCTH W MHUKpoopranm3sMoB. Ecmum depmep HauHeT
BHOCUTb YJI0OpeHUsi 0e3 COOJIIOAEHUSI arpoTEeXHUYECKUX MpaBWil, B PE3yJbTaTe
MOJIYYUT OJHU COpHSKU. B MOpe COpHSIKM YHHUTOXWUTh HEBO3MOXKHO. [loaTomy
Py 4Ype3MEPHOM YAOOPEHHMH MOPCKOTO BOJOE€Ma B HEM MosBisercs ¢ropa,
BBITECHSIOMIAsE OOBIYHBIE BOJOpocin. OOpaboTKa CTOYHBIX BOJA HE3HAYUTEIIHHO
BIIUSICT HAa TIEPEHOC MUTATEIBHBIX BemecTB. Ha cTaHmsx OMoIornieckoil OYMCTKA
YJIaBJIMBAETCS MPUMEPHO JIMIIB TpeTh (hocdopa, Tak KaKk OaKTEpUH CTOYHBIX BOJI
BBIICNIAIOT coenuHenus (ochopa B pacTBOpeHHOM BuAe. DPGHEKTHUBHO yIASATh
MUTATENIbHBIE BEIIECTBA U3 CTOYHBIX BOJ MOYHO JIMIIb CIEIHUATbHBIMU
XUMHUYECKUMHU METOJaMU OYHUCTKH, OCaXJas dSTH BelIecTBAa C IOMOIIbIO
cynb(daroB skene3a wunu amoMmuHHs. OXUJaeTcs, 4YTO B OJMMKAWIINE TOJbI
sBTpodUKaIKs NPUOPEKHBIX BOA yMeHbIuTCsA. B Hacrosmee Bpemsa 40%
dbocdaroB moctynaer B peKu, 03epa U MOPS B COCTaBE CTUPAIBHBIX MOPOIIKOB,
BKIIIOUaOIMKX (pocdarsl B KauecTBe KOMIOHEHTOB, KOTOPBIC, CBSI3bIBAsl KaJbIIUH,
CMATYAIOT BOAy. JlaBHO W3BECTHO, YTO TaKOEe >KE€ CMsrdaroliee JIeicTBHe

OKa3bIBAKOT HOCOJUTBI - HCTOKCHUYHBLIC aJIIOMOCUIIHMKATBI HATPHA, KOTOPBIC HC

33



BBI3BIBAIOT 3BTpoduKanuu. LleonuTsl SBISIOTCS MUHEpajdaMU CO CBOEOOpa3zHOMU
KPUCTAJTUYECKOU CTpYKTypod. OHM JAEHUCTBYIOT NOJAOOHO HOHOOOMEHHUKAaM,
MOTJIONIAIONIMM W3 PACTBOPOB KalbIUU, TSAXKEIbIE METAUIBI U JIPYTHe BEIleCTBa.
CBsizaHHBIE B 1I€OJUTax, ATH BEIIECTBA BBINAJAIOT B OCaJOK. B mpupoaHbIx
YCIOBUSIX LEOIUTHI 00pa3yroTCa B Pe3yJbTaTe BYJIKAHUYECKON JEATENbHOCTH, HO
MX MOKHO BbIpa0aThIBATh UCKYCCTBEHHBIM MyTEM Ha XUMUUYECKUX MPEANPUSITUSAX.

Ecnu paccmarpuBaTh JIMIIb NOBEPXHOCTHBIM CJIOM, OKEAaHbl B LEJIOM, 3a
UCKIIIOYEHUEM TIOJSIPHBIX pallOHOB W 30H amBeIWHra, Me30TpoPHBI U
runepTpodusl. Ha OOMIMpPHBIX aKBATOPUAX OTMEUYAETCS XOPOUIMH BOJOOOMEH
MEK]ly MOBEPXHOCTHBIMU U TIYOMHHBIMU CJIOSIMH MOPCKOHM BOJbL. B mepcrekTuse
ABTpOUKAIMA HE MPEICTABISET YIPO3bl JJIsl OKEaHa B 1IEJIOM, U BakHEE ObLIO Obl
MOAYMATh O 3alacax COOTBETCTBYIOUIETO MHUHEPaIbHOTO Chipbi. [lpyn Hamuuyuum
SHEPruM, HEOOXOAUMOM ISl CUHTE3a, XUMHUUYECKasi MPOMBIILICHHOCTh, UCIIOIb3Ys
aTMOC(EepHBIH a30T, MOKET MPOU3BOJIUTh HEOTPAHUYCHHOE KOJIMYECTBO a30THBIX
coJieid. 3amacel ke GochOPHBIX Py HA CYIIe HEBOCIOIHUMEBL. [Ipu cOBpeMEeHHBIX
TeMIax MoTpebieHuss nMermuxcs 3anacoB Gochopusix pyn xBatut Ha 500 ner.
Ho ¢ Touku 3peHus mnoTpeOHOCTEW OynymmX MOKOJCHHH COBPEMEHHOE
WHTEHCUBHOE  pPAacXO/JOBaHHE  HEBOCIOJHUMBIX  3amacoB  (ocdhopa s
MPOU3BOJICTBA YAOOpPEHUN W JETEPreHTOB HENb3sl CUMTATh OIMpaBAaHHBIM. [Ipu
ATOM HEINb3sl CTPOUTH WILTIO3UU HacueT 3anacoB (pochopa B MupoBom okeane, Tak
KaK OHHM COCPEIOTOYEHHI B OCHOBHOM B TIIyOMHAaX OKeaHa M HMX HMCIOJIb30BAaHUE
MPAKTUYECKU UCKITIOYEHO.

Jlist  ynmydiieHuss OYUCTKM CTOYHBIX BOJI HEOOXOJAMMO CTPOUTEITHCTBO
OMOJIOTUYECKUX OYHUCTHBIX COOPYXKEHMH, KOTOpbIE YMEHBIIAIOT COJIepKaHHe
MATATEIbHBIX BEIIECTB, B CTOYHBIX BOJAaX, HAa OAHY TpPETh, a YHUCIO
JIETKOOKHUCIIAIONIUXCST OpraHnyeckux BemectB, Ha 90%. [lns 3amuTel  OT
3arpsi3HeHHs] Y3KUX (DUOPIOB, 3aJMBOB U JCTYapHEB OUYUCTHBIE COOPYKEHUS
HEOOXO/IMMBI, TaK KaKk B MPOTHBHOM CiIydyae TaM MOTYT Pa3BUTHCS aHA’POOHbBIC
ycinoBusi. Kpome TOro, OYHCTHBIE COOPYKEHHUS TO3BOJSIOT YMEHBIIUTH

YUCJICHHOCTh MATOTCHHBIX OakTepuii U BUPYycoB. Ho ecnu craBuTh nepen coboi
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TOJBKO 3aJa4yy YHUUYTOXKEHHUS OOJIE3HETBOPHBIX OPraHU3MOB, TO HYXKHO JIH
BO3BOJIUThH [IJIi 3TOTO TAaKHE CJIOXXKHBIE W JIOPOTOCTOSIIIME MPEANPUATHS, KaK
OUUCTHBIE CcOOpYykeHUs? COBEPIICHHO OYEBUIHO, YTO B YCIOBHUSAX OTKPBHITOTO
MOOEPEXKbs C XOPOIIUM BOJOOOMEHOM OUHCTHBIE COOPYKEHUSI BOOOIE HE HYKHBI

I"azoBe1il pexum. [Tomumo coneit B MOpCKoit Bojie pacTBopeHsl ra3sl: O, CO,
u cepoBojopos. Kucinopon mocTymaer B MOPCKYIO BOJY JIByMsl MYTSIMU - U3
atMoceppl U 3a cueT (OTOCHHTE3a - (PUTOIUIAHKTOHA W CHHE-3eJeHBIX
Bojopociei. Conepxxanue KosedsieTcss B MUPOKUX mnpenenax. [Ipu moBbimeHun
TEMIEPaTyphl PACTBOPUMOCTH KUCIOPOJa MOHUKAETCS U HA000POT. YTIEKUCIbINA
ra3 COJIEP>KUTCSI B ra3000pa3HOM COCTOSIHUM B HE3HAUUTENbHBIX KOJIMYECTBAX, a B
OOJIBIIIMHCTBE CJIy4aeB BXOJHUT B cOocTaB KapOoHaToB. CyMMapHoOe conepkanue 45
cM’/1. B nporpeTrhix BepxHux ciosx CO, Manio u oH ucnapsercs B armocdepy, a B
0oJjiee HU3KUX TITyOOKOBOJHBIX y4acTKaxX €ro cojepskaHue Bbiie. CepoBoaopo.
pacnpoctpaneH orpannyeHHo. [Ipumep - UepHoe mope.

KoTiioBuHHBINA XapakTep JHA U UHTECHCHUBHOE IMOCTYIUICHUE MPECHOU BOJIbI
MPUBOJAT K PACCIOCHUIO BOABI B MOPSAX MO COJIEHOCTU. BBepxy comeHocts 17-
18%o, BHU3Y 20-22%0, 4TO UCKIIFOYAET BEPTUKAIBHYIO UPKYJALUIO. B pe3ynbrarte
HapyliaeTcsi ra3oBblil pexxuM. HopmanbHoe colepkaHue KHUCIOpoAa JHUIIb 0
riyoun 40 -50 M. Hemoctatok Kuciopoia HPHUBOAMT K BOCCTAHOBUTEIbHBIM
MpoleccaM - BOCCTAHOBJICHHE CYJIb(AaTOB aHa’pOOHBIMU OaKTepUsIMU U
MOSIBJICHUIO CEPOBOJIOPOAA. 3apaKeHHE CEPOBOJOPOJa HAYMHACTCS Ha TIIyOWHE
200 m.

[T1oTHOCTH - BakHOE, (PU3HYECKOE CBOMCTBO MOPCKOM BOABL. Ompenensercs
OTHOIICHHEM MACcChI BEIIECTBA K ero 00beMy (Kr/M°). ILTOTHOCTH MOPCKOi BOIBI
Oonblie, yem npecHoil. OHa 3aBUCUT OT COJICHOCTH U OCOOEHHO OT TeMIepaTyphl.
Uem Hmke TeMiepatypa BOJbl, TE€M IUIOTHOCTh €€ Bbime. I[lMoTHOCTH
MOBEPXHOCTHBIX BOJ MHPOBOTO OK€aHa YBEIMUYMBAETCA OT SKBATOpa K TPOIMUKAM
(Tak KaK HapacTaeT TeMIepaTypa) U Jajee K MoJaspHbIM 00JIacTsIM.

[IBeT u TMpO3pavyHOCTH MOPCKOM BOJIBI - 3TO ONTHUYECKUE CBOWCTBA BOJIBI.

3aBUCHUT OT OTPpaXXCHHU:, ITOITIOMCHUA M PAaCCCUBAHNA COJIHCYHOI'O CBCTA, 4 TAKIKC
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OT KOJIMYECTBA U  XapakTepa B3BEIICHHBIX YaCTUIl OPraHUYeCKUX U
HEOPraHUYeCKUX coeauHeHur. L[[BeT MOpckoil BOIBI OMpenenseTcs CBETOBOU
SHEpPrUEH.

[Ipo3payHOCTh - MOJ HEW MOHHUMAIOT BHAMUMOCTH O€JIOro METaInueCcKOro
mucka guametpoM 30 cM Ha rayOWHE (10 MOMEHTAa, KOrJa OH CTaHOBUTCS
HeBuANMBIM). HauOonpinas mpo3pauynoctsh: B CapraccoBoM mope Oenblii THCK
BUJICH Ha riyouHe 66,5, B CpeauzeMHOM Mope - Ha TiyouHe 60 M, B UepHOM - Ha
riyoune 28 M, B banrtuiickom - Ha riryoune 11-12 m.

3BYKOIPOBOAHOCTH - OKEAHUYECKasi BOJA 3TO Cpela BHICOKOW MPOBOAUMOCTHU
3ByKa. 3BYKOBas BOJHA B BO3JyX€ MPOXOJIUT CO CKOPOCThIO 332 m/c, B MpecHOU
Boje - 435 m/c, B okeanmueckoi - 1500 m/c. Becbma mHTEpecHOE CBONCTBO
MOPCKOM BOJABI — 3TO cBeueHHe MOpsi. OHO BO3HUKAET 3a CUET CBEUCHMS JKHUBBIX
OpraHu3MoB (KMBOTHBIX W PAacTeHHi), comepxammux ¢Gocdop. Takue opraHu3mMbl
AUBYT TOJIbKO B IOJKHBIX MOPSIX - 3TO SIBIICHUE MOXXHO HAOJIIOAaTh B TPOIMUYECKHUX
muporax, Hampumep y OeperoB KyOwl. Kpome Toro Becbma cBO€0Opa3HbIMU
CBOMCTBaMU SIBJISIFOTCSL 3JIEKTPONPOBOAHOCTH (IMIPOBOAMMOCTh 3JIEKTPUUECKOTO

TOKa) U PaJUOaKTUBHOCTH (COEpKaHNE PaIMOAKTUBHBIX BELIECTB).

4.3. TemneparypHblil pe:KUM OKEAHUYECKHUX BOJI

TemmepaTypa MOPCKUX BOJl 3aBUCUT OT TEIJIOBOro OanaHca (mpuxoja u
pacxona Tterna). [lpuxox Temsa CKIAAbIBA€TCS W3 COJHEUHOM paavaiuu -
OCHOBHOTO MCTOYHHKA MOCTYIUICHUS Teruia (B HU3KuX mupotax a0 90%). Temio
MOoCTyIaeT U3 atMocdepsl (IITMHHOBOJIHOBOE TEIJIOBOE HM3JIYUYEHHE), OT TEIUIBIX
TEUEHUW, BBICBOOOAMBILIEECS MpU OOpa30BaHMM MOPCKUX JIBJIOB, a TaKke
MPUHOCUMOE PEYHBIMM BoAamMu. Pacxoj Teruia ckiaAbiBaeTCs W3 3aTpaT Ha
WCIIapeHNEe BOJbI, HATPUMEP Ha UcHapeHue | r Mopckor BoAsl 3aTpaunBaercs 580
kai. [loaToMy B 1IeJIoM 3aTpara Terja OorpoMHa (B HU3KHUX IIMPOTaX HCHApEHUE
coctaBisier 70-80% pacxona): Ha HarpeB BO3AyXa, XOJOJHBIX TEUEHUM, HA TastHUE
JTbJ0B (BECHOM B BBICOKMX IIMPOTax). Bojga memieHHO HarpeBaeTcs U MEJJIEHHO

OCThIBAcCT. HpI/I‘-II/IHBI 9TOro ABJICHHA B TOM, 4YTO YyACJIbHAA TCIINIOCMKOCTBL, T.C.
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KOJIMYECTBO TEIUIa B KaJIOPHUSAX, KOTOPOE 3aTpauyuMBaeTCs Ha HarpeBaHue 1 r
BemecTBa Ha 1°C, B HECKOJIBKO pa3 OoJiblie, YeM YJelbHas TEMIOEMKOCTh CYIIH.
Jliist HarpeBa omnpeieIeHHOro o0bema BOoJIbl TpebyeTcs B 5 pa3 Oosibllie Teria, YeM
Ha TOT xe 00beM rpanuta. Cylila mporpeBaeTcst Ha Mallyto rmyouny (mpumepHo 15
M ), a Mope Oyiarogaps nepeMeIIMBaHuIo0 BOBI - HA 00bITyI0 Tyouny (10 200 m).
Bonpimoe konuvecTBO Temia 3aTpaydMBaeTCsl HA UCMAPEHUE HaJl BOJHOMU
MOBEpXHOCTHI0. CpelHerojoBas TeMrepaTypa MoBepXHOCTH MUPOBOro okeaHa -
17,4°C, Ha 3 ° Oosnbiue, uem cymu (cp. temneparypa cymu 14,3°C) Cpenssis
temneparypa Tuxoro okeana 3a rox 19,1°C, MHWuaaumiickoro - 17°C,
Atnmantnueckoro - 19,9°C Camas BbICOKass Temmeparypa THXOro okeaHa B
Tponmyeckoi 30He 36°C, B nomisipHoit 30He - 2°C. TemnepaTypa oKkeaHCKOW BOJBI B
00l1lleM COOTBETCTBYET MIUPOTE MECTHOCTHU. B xkapkoM mosice oHa Ha MOBEPXHOCTHU
MOBBIIIAETCS K 3amagy, a B YMEPEHHOM - K BOCTOKY. Takoe cmelnieHue
TEMIIEPATYPhl CBS3AHO C MOPCKUMH TeueHHsIMU. COoJTHEYHOE TEeIJIo, HarpeBaroliee
BEPXHHUM CJIOM BOJbI, KpaWHE MEIJICHHO MPEIACTCS HIKEIeKAIUM CIIOSIM.
Temnepatypa ¢ TiiyOMHON MOHWXKAETCs. 3HAUUTEIbHbIE U3MEHEHUS TeMIIEpaTypbl
MPOUCXOJAT TOJIBKO B BEPXHHUX CIOSIX BOJABI MOIIHOCTBIO (TONMMHOM cios) 200 -
1000 m. I'myOxke Temmepatrypa He mnpeBbliaeT 4 - 5 °C. ¥V nHa B BBICOKHX
IMPOTax BoJa uMeeT temneparypy okoisio 0°C, B 3KBaTOPUAJIbBHBIX U YMEPEHHBIX
muporax - okoiso +3°C.

O6pa3oBaHue Jibla B OKEAaHE HAYMHAETCS C BO3HUKHOBEHHUS MPECHBIX
KPUCTAJIJIOB, HEKOTOPBIE 3aTeM cMmep3atoTcs. [Ipy 3TOM B MPOCTpAHCTBE MEXIY
KpUCTAJIJIAMU JIbJIa OCTAIOTCS KaMeJIbKU KPENKOro paccoja, O3TOMY JIeJ COJICHBIN.
Uem HUKE TemmepaTrypa, MNpU KOTOPOM MPOMCXOAUT JIbA0OOpa3OBaHUE, TEM
coJioHee Jie/ (COMEHOCTh Jba ONMPENEseTCs COJIEHOCTHIO BOJIbI, 00pa30BaBIICHCS
npu TasgHuu). 10 "neasiHoe cano". JIbIUHKY YBEIMYUBAIOTCS B pa3Mepax, TPyTCs
Apyr o0 Apyra W NPUHUMAIOT BUJ OOJBIIMX IJIABAIOIIUX Tapesiok (ero emre
Ha3bBalOT "OnuHYATHIM" J16710M). [Ipu THIXOM moroae OIMHYATHIN Jea cMep3aeTcs,
o0pasys CIUIOIIHOM JiessHOM TOKpoB. CHIBHOE BOJIHEHHE OOBIYHO pa3OuBacT

JIGI[HHOﬁ IIOKPOB Ha OrpOMHBIC YYACTKH JIbJAd, HA3BIBACMbLIC JICAAHBIMHA ITIOJISAMU.
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JleastHble MO MOJ BAUSIHUEM BETpa HAJBUTAIOTCS JAPYT Ha JApyra, B3JIaMbIBatOTCS
M0 KpasiM U HarpoOMOKJAIOTCsl APYT Ha Apyra, 00pa3ys JiensiHpie TOpochl. BricoTa
TOpOCOB - 5-10 M. TonmuHa MHOTOJIETHUX JIEASHBIX HOJIEH - 3-5 M.

JIpap1 mokpeIBatOT 0K0JIO 15% Bcel moBepxHOoCcTH MupoBOro okeasa, T.e. 55

2 2
MJIH. KkM~. 13 HuX 38 MuH. kM~ npuxoasTcesa Ha FOxHoe nomymmapue.

4.4.0pranuveckuii Mup MuUpoOBOro okeana

Mope - konbI0ens ku3Hu Ha 3emiie. B BoaHoM cpeae Bo3Hukio 75% Bcex
KJ1aCCOB XHUBOTHBIX. Bce opranusmel, oOuTarmouine B Mope, NoJapas3aeistorcs Ha
OeHTOC - OOHMTAIOIIMKM HA JHE, HEKTOH - AKTMBHO IIJIABAIOIMHA W IUIAHKTOH -
MMAaCCUBHO NEpPEeHOCUMBbIM BOAOW. Cpeau OEHTOCHBIX OPraHU3MOB BBIJCISIOT
MPUKPEIJIEHHBIE KO JHY, JieXallue WM TNoJ3alpliue. DTO pPacTUTEIbHbIC
(BOJIOpOCIN) M KUBOTHBIE OpraHU3Mbl (YepBU, TYOKHU, MIIAHKH, UTJIOKOXKUE,
pakooOpa3Hble, HEKOTOPbIE MOJIJIFOCKHU, KOPAJUIBI U JIp.).

HexToHHBIE OpraHU3MBI - 3TO OPraHU3MBbl, CBOOOJHO MEpEABUTAIONIUECS B
BoAHOU cpene. K HUM OTHOCSTCS PBHIObI, TOJOBOHOTHE MOJUIIOCKH, MEIY3bl,
MOPCKHE PENTUINN U MOPCKUE MJIEKOMHUTAIOIIHE.
[InmaHKTOHHBIE OpraHuU3Mbl - Tpyldna OpPTaHU3MOB, HE CHOCOOHBIX
CaMOCTOSATENILHO TEPEeABUTAThCA M IMEepeMellaeMblX MOPCKHUMHU TEUCHUSIMHU U
BosiHaMu. Cpeau OpraHUu3MoOB O3TOM TPYIIbI  BBIACISIOT  300IUIAHKTOH
(popamunUdEphl ¢ U3BECTKOBBIM CKEJIETOM, PAJIUOISIPUN C KPEMHEBBIM CKEJIETOM )
U (PUTOIUIAHKTOH - HU3IINE OJIHOKJIETOUYHBIE BOJOPOCIH (IUATOMOBBIE M CHHE-
3eneHble). K TIAaHKTOHY OTHOCATCA TakXke MACCHUBHO IJIaBAOIIME MOJUTIOCKH,
MITEPOIIOAbI, UM MOPCKHE 0abOYKM, ¢ M3BECTKOBOM pakoBuHOW. [lompaszneneHue
OpraHu3MOB Ha OEHTOC, HEKTOH U IJIAHKTOH HE Bcerja oaHo3HauHo. Hampumep, B
JUYUHOYHBINA TIEpUOJ Pa3BUTHS PHIOBI M KpaObl OTHOCATCS K IJIAHKTOHY, a BO
B3POCIION CTaANM Pa3BUTHS - K HEKTOHY (pbIObI) MM K O€HTOCY (KpaoObl).

B 3aBucuMOCTH OT pacrnpesiesieHrs: OpraHu3MOB B MOPE BBIIEISIOT HEPUTOBYIO,

0aTnanbHYIO U a0UCCATIBHYIO 30HBI.
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HeputoBas 30Ha npuypoueHa K o0iacTu mienbda. B Hell BBIACIAIOTCS TPU 30HBI:
JTUTOpalibHAasl, pacHojararomiascss MEXIy TpaHUIlAMA MaKCUMAJIbHOTO OTIUBA U
MIPWINBA, CyONUTOpaibHAs, HAUWHAIOIIASICA OT TPAHULIBI MAaKCUMAJIbHOTO OTJIMBA
JI0 TPaHUIIBI PACIPOCTPAHEHUS BOAOPOCIEH, IceBIoadUCCabHAs, HAXOAAIIASCS
rTy0Xe HIKHEHN TPaHULIbl pacIpOCTpaHeHUs Bojiopociiel (mpumepHo okosio 130 m) u
JIOCTUTAIONIAs BEPXHETO Kpas KOHTHHEHTanbHOro ckioHa (200—500 wm). 3mech
OTCYTCTBYET BbICIIIASI PACTUTEIHOCTb.

baruanbHast 30Ha coBMaiaeT ¢ MAaTEPUKOBBIM (KOHTHHEHTAJILHBIM ) CKIIOHOM.

AluccanbHas 30Ha MPUYpOYEHa K JIOKY OkeaHa. KpoMe mepedyucieHHbIX 30H
MPUHATO  BBIICTATH TakXKe IMelarudeckyro (00JacTh  OTKPBITOrO  Mops),
3aHUMAIOIIYIO IPUIIOBEPXHOCTHYIO YaCTh MOPS B YAQJICHUH OT Oepera.

B Mopsx u okeaHax pacceieHUE OPraHU3MOB MPOUCXOJUT IO ONpeAeSICHHbIM
co00111eCcTBaM - OMOIIEHO3aM, BBIIEISIEMBIM IO MIPEOOIAJaHUIO TEX WM UHBIX (HOpM
opranu3moB. Tak, MOTYT ObITh BBIJICIICHBI OMOIIEHO3bI MOJUIFOCKOB, KOPAJJIOB, UIJIO-
KOXKHUX, 4epBed, TyOOK U Ap. MHorue opraHu3mbl OKa3bIBalOT HEMOCPEICTBEHHOE
BO3/IeiicTBUE Ha JMHO MOps. K UX 4HCIy OTHOCSTCS JOHHBIE OPraHU3MBbI, CPEIU
KOTOpBIX - Opojasuve 1o JHY (OalsiHyChbl, MOPCKHE JIMJIMHM), CBEPJIAIINE,
CrOCOOHBIE pa3pylIaTh TBEPbIE TOPHBIC MOPOJIbI C TOMOIILIO BBIIEISIEMOMN KUCIIO-
Thl WJIM MEXaHUYECKUM myTeM. HekoTophie KUBOTHBIC, KUBYIIUE HA JIHE, UMEIOT
Kpenkuil Hapy>kKHbIi ckeneT. K HuM OoTHOCATCA Tponuueckue TpuaakHbl. X macca
200 xr, pasmep 2 M B MOINEPEYHHUKE, TOJIIAHA CTEHOK - 10 7,5 cMm. TpumakHbI
MIPEJICTABIISIOT OOJBIIYIO OMACHOCTH JJISl HBIPSUIBIIIMKOB - CTBOPKHU PAKOBUHBI MPHU
MIPUKOCHOBEHUH K HUM 3aXJIOMBIBAIOTCS U KPEMKO 3KUMAIOT PyKy WK HOry. Tpu-
JAKHbl MMEIOT M3BECTKOBBIM CKEIET W IOCJE€ CBOEH TuOenu, Hapsaxy C APYTHUMHU
OpraHu3MaMud C  M3BECTKOBBIM  CKEJIETOM, CIOCOOCTBYIOT  HAKOIUICHUIO
KapOOHATHBIX OCAJKOB Ha JHE MOpPs. MeNKOBOAHBIE YYaCTKU MOPS 3aCEISIOTCS
KopaJylaMHu, BoJopociisiMu, (¢opamuHudepamMu U APYTMMH  OpraHU3MaMHu.
Pacnpenenenue pa3iuyHbIX TPYII MOPCKUX OPraHU3MOB HAXOJUTCS B TECHOM CBSI3U
Cc psamoM (akTopoB: (PHU3UKO-XMMHUUYECKUMH OCOOCHHOCTSIMU BOIBI, peibedom

MOPCKOro JHa U T.J. ['maBHeHmmMM (akTopoM, UMEIOIIMM BIIMSHUE HA Pa3BUTHE
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MOPCKHX OpPTraHU3MOB, SABJSETCS COJEHOCTb MOPCKOM BOJIbl. MHOTHE OpraHu3Mbl
CYIIECTBYIOT TOJIbKO B Y3KUX Mpeenax KojeOaHui coyieHocTH. B ycrmoBusix
MOHI>KEHHOW M TOBBIIEHHOW COJIGHOCTH Pa3BUTHE MHOTUX TPYIIl OPraHU3MOB
uckiroueHo. Hanpumep, coBpeMeHHbIe KOpaslibl OOUTAIOT B MOPE MPU TeMIepaType
He Hmxke +20°C, mosToMy pacmpelieIeHUe COBPEMEHHBIX PUGPOB MPUYPOUEHO K
TpomukaMm. AKTHBHBIA POCT KOPaUIOB MPOMCXOAUT Ha TriyOumHax 1o 46 M mpu
HAJIMYUU TBEPJIOTO JIHA, MPU AKTUBHOM IUPKYJALMHU BOJbBI, B YCIOBHUSIX XOPOIIETO
cHaO>KeHUsl TUIIEeH, MPU JOCTATOYHOM COJHEYHOM OCBEIIEHHMU M COJieHOCTH 27-
38%. Kopambl MOryT MNEpPEeHOCHTH JIMIIb KPAaTKOBPEMEHHBIE OTJIHUBBI BOJBI.
Konebanne temnepaTypbl MOPCKOW BOJIBI B Ty WJIM UHYKO CTOPOHY OIpaHHUYMBAET
pPOCT KOPaJLJIOB.

PactutenbHbI MUP B MOPSIX MPEACTABICH MOYTH UCKITIOUUTEIHHO BOJOPOCIISIMHL.
Becbma c1abo pa3BUTHI JUCTOCTEOENIbHBIE PACTEHUS, XapaKTepHble M cymu. B
MOpPSIX PACTEHMsI KUBYT TOJIBKO B T€X 30HAX, IJIE€ JOCTATOYHO COJHEYHOI'O CBETa
(mpumepHo a0 rayounst 200 M). Ha rnmyOune 300 M u Oosiee HapuT MOJIyMpak, a
riyoxke 500-700 M - MOAHBIA Mpak; 3/1eCh MOTYT CYIIECTBOBATH JIMIIIb HEKOTOPHIC
BHJIbI OAKTEpHH.

MHorue OuOILIEHO3bl WUIPAIOT 3HAYUTENBbHYIO POJib B (POPMUPOBAHHUM IIACTOB
ropusix nopoi. K Takum OuoOlleHO3aM OTHOCSITCSL UTJTIOKOXKHE, PaKoOOpa3HbIE,
M3BECTKOBBIE BOJIOPOCIH U JPYrUe OpraHU3Mbl C U3BECTKOBBIM ckesieToMm. [locie nx
ru0enu CKeJIeThl HAKAIUIMBAIOTCS Ha JIHE W MPHU HAJIMYUU ONAronpusiTHBIX YCIOBUN
0o0pa3yloT TOJIIM OCAJOYHBIX TOPHBIX TIOPOJ, CIOXKEHHBIX OpPraHUYEeCKUMU
octaTkamu. boinblioe ydactue B 0Opa3oBaHUM OCAJOYHBIX TOPHBIX TOPOJT
MPUHUMAIOT KOJIOHUAIbHBIE OpPraHU3Mbl - KOpaJUIbl U HEKOTOPhIE BOAOPOCIIH,
MPOM3pacTaIOIINe Ha MEJIKOBOJAbEe U oOpasyrommue pudnl u O0anku. MHOrDa Takue
pudsbl cnaraiotcs GopamuHudepamu, MOJUTIOCKAMUA B acCOLMALMKA C KOpajulaMHu U
M3BECTKOBBIMH  BOAOPOCISIMH. Pudbl OTIMYaOTCS OT JPYrUX HU3BECTKOBBIX

00pa30BaHUI OTCYTCTBUEM CIIOMCTOCTH U OECCTPYKTYPHOCTBIO.

MHorue 6I/IOI_[€H03I>I B COBPCMCHHBIX MOPAX HMCIOT OoJIBIIIOE 3HAYCHHE JJIA

yesioBeka. K TakOBBIM OTHOCSTCS M3BECTKOBBIC BOAOPOCIIM U YyCTPHUIBL. B coctas
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M3BECTKOBBIX BOAOPOCIEH, HApPALy C YIVIEKMCIBIM KajublueM, BXomuT no 5-10%
YIJIEKUCIIOr0 MarHus. 3BECTKOBBIE BOIOPOCIM PACIPOCTPAHEHBI B MOPAX BCEX
mpoT. BOnmsu  ®pannuun, HWpnanguum u  CkaHIuHAaBUM OHU 00pa3ylOT B
MEJIKOBOAHBIX y4acTKax Mopsi OaHKH, KOTOpbIE pa3padaThIBAIOTCS Ul MOTYYEHHS
M3BECTKOBBIX yIOOpEHUN. Y CTPHUIIbI cllaraloT ycTpuuHble Oanku. B Ykpaune Takue
0aHKM 70 HElaBHErO BPEMEHU ObUIM M3BECTHBI HA YepHOM Mope, Ha MEIKOBOAHBIX
y4acTKax C IOJIOTMM JHOM U IUIOTHBIM I'pyHTOM. C M3MEHEHHEM 3KOJIOTHYECKOIO
coCTOSIHUA YepHOro Mops 3Tu OaHKH [MOYTH YHUUTOKEHBI.

Cnucok murepatypsi[3,4,10,12]

Bonpocs! 11 caMOKOHTPOJIA:

l.Ilepeuncnure XapakTepHble YEpPThl TUAPOAUHAMHUKKA B Pa3IHUYHBIX YaCTAX
MupoBoro okeana.

2.0xapakTepu3yiTe OCOOEHHOCTM XHMHUUYECKOTro cocTaBa MMpPOBOro OKeaHa.
3.0xapakTepu3yiTe 0COOEHHOCTH JIEMEHTHOTO cOcTaBa MHUpPOBOro OKeaHa.

4 Kak u3MEHSIETCAd XUMHYECKHH COCTaB MOPCKOW BOAbI NPH AHTPONOI€HHOM
BO3/ICMCTBUU HA MPUOPEKHBIE U MIENb(OBBIE TEPPUTOPUU?

5.0c00eHHOCTH OYUCTHBIX COOPYKEHUHN B IPUOPEIKHBIX 30HAX.

6.KakoB ra3zoBblii cOCTaB MOPCKOM BOJIbI?

7.0co0eHHocTH ra30Boro cocrtaBa UepHoro mMopsi.

8.0t yero 3aBUCHUT pa3Has MIOTHOCTb MOPCKOW BOJIbI?

9.3a cuer yero U3MEeHsIeTCs BET U MPO3PavYHOCTh MOPCKOU BOJIbI?
10.0OxapakTepu3yiiTe TeMIepaTypHbIil peskM MUpoBOro okeaHa.

11.0Oprannyeckuii MUp OK€aHOB M MOPEH.

S.I'eosiornyeckasi 1esATeJIbHOCTbL MOPS
DOTa  JEATENbHOCTh MPOSABISAECTCS B pa3pylI€eHUH TOPHBIX  MOPOJ,
TPAHCHOPTUPOBKE M OTJIOKEHUM PA3PYLICHHOrO Marepuana. PaspymmrenbHas
paboTa MOps OCYIIECTBISETCA B IPOLIECCE JBM)KEHHS MOPCKOM BOJBI, 32 CUET

THAPAaBIMYCCKOTO yaapa, yAapOB IICPCHOCHUMbIMU 00JI0MKaMH IFOPHBIX IIOPOJ H
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XUMUYECKoro BozzaeicTBus. Haunbonee MHTEHCHUBHO MOpPE pa3pyliaeT KpyThie
oOpbIBUCTBIE Oepera cuioi mpubos. PaspymmurenbHas AesATEIbHOCTb MOPS
noyyyusia HazBaHue abpasuu. CorinacHo W3MEPEHUsM, JIaBJICHUE BOJIH COCTABIISET
ot 3 10 30 /™’ cymu. ECTECTBEHHO, YTO O]l HAIIOPOM TaKUX BOJIH Pa3pyLIArOTCA
CKaJlbl W MOPCKHE Kele300€TOHHbIE TMOPTOBBIE coopyxeHus. Hanbomnee
MHTEHCUBHO pa3pyliatoTcss Oepera BO BpeMs IITOpMa, KOTJAa BbICOTa BbIOpoca
BoAbl Hepeako nocturaetr 60 M. O0 MHTEHCHMBHOCTH aOpa3uMl CBHJIETEIBCTBYET
npumep o. ['ensromang B CeepHom mope: B 1079 r. on umen mromaas 900 kM2, a
HbiHEe Jiniib 0,5 kM2, OCTpOB OKpPY’KAaIOT MHOTOYHCIIEHHBIE MEIH - OCTATKH
pa3MmbITOl cymiu. PaspyrieHue KpyThix OeperoB COMPOBOXKIAETCs 0Opa3oBaHUEM
BOJHONPUOOWHON HUIIM BOIM3M ype3a Bojbl. Huilia, pa3MbiBasicb, MOCTEIEHHO
MpoJABUTaeTcss B TIyOMHY cymd. Bo3HukaeT aOpa3voHHasi BBIPOBHEHHAas
IJI0IA/IKa, HAJl KOTOpOi HaBucaeT KapHHU3. Co BpeMEHEM KapHU3 pa3pyllaeTcs B
npoiecce OOpYyIIeHHUS W BO3HUKAET OTBECHBIM OOPBIB, Ha3bIBa€MbId OCPErOBBHIM
oOpsiBOoM, niH kudom. OOBal KapHU3a HA HEKOTOPOE BpEMs MPEAOXPaHsIET Oeper
OT JaJbHEWIIEro pa3pyleHHs] - UAET pa3MbIB OOBAJUBILETOCS KapHH3a. 3aTeM
BHOBb HAUMHAET O00PA30BBIBATHCS HHUIIIA, POUCXOAUT OOPYIICHUE KapHHU3a U T.I.
[IponBuxeHrne OeperoBoro oOpbIBa BrilyOb MPOMCXOAUT HE OecrnpenenbHo, a A0
TOTO MOMEHTa, Korja BbIpaOoTaeTcsi aOpa3vOHHBIM TPOGUIb PaBHOBECHS.
Kondurypamnus ero 3aBUCUT OT pa3MepoB BOJH - Y€M BHIIIIE€ BOJHBI, TeM TpOodUib
paBHOBecus OyneT 0osee NPOTSHKEHHBIM U MTOJIOTUM.

Mope mnpou3BOAUT OOJBIIYI0O PadOTy IO IEPEMEIICHHI0 00JIOMOYHOTO
MaTepualia CHJION Mpubos, BO BpeMs MPWIMBA U OTJIMBA U C TIOMOIIBIO MOPCKHUX
tedeHnii. HauOonee 3HaunMTenbHBIE MEpeMENIEHUs OOJOMKOB TPOUCXOASIT BO
BpEMs IITOPMA U TPH CUIBLHOM Mpuboe. HTEHCUBHBIN MEPEHOC OCYIIECTBIISIOT
CWIbHBIE TPUOPEKHbIE TeueHUs. Bo BpeMs IITOPMOB NEPEMEIIAIOTCS TaKXKe
0o0JOMKM ® TJBIOBI TOpHBIX mopoxa. Hampumep, B Illotnanmum Ha Oepery
CeBepHOTro MOps IITOPMOM TIepeBUHYTA ribi0a Maccoit 1370 T Bgons OGepera Ha
pacctosinue 10 M. B 1890 r. na Uepnom mope B T. IloThu BO Bpems mTopma

COpOIIIEHBI ABa BOJHOJIOMA Maccoi 1o 40 T KaXK IbIi.
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B npubpexnoit yactu ™Mopss OOJOMKH TOPHBIX MOPOJ MPETEPHEBAIOT
MONEPEYHOE NIEPEMEIICHNE 3a CUET MPUINBA, OTJIMBA U MpUOO0s U MPOJAOJIBHOE - 32
c4yeT Mopckux TedeHui. [Ipu nepemenieHnu 00JIOMOYHOTO MaTepraia IPOUCXOIUT
€ro copTupoBka. Mope NpOU3BOIUT U OOJNBIIYIO CO3UJATEIBHYI paboTy: Ha-

KaIlInBaCT OCaJJOYHBIC TOJIH I'OPHBIX IIOPOa U 3aJIC)KEH MOJIC3HBIX MCKOMAEMBbIX.

5.1. OcagkooOpa3oBaHue

Ocoboe 3HaueHHE HMMEET AaKKyMyJSIUs OCaJAKOB M 3aKOHOMEPHOCTH HUX
pacmpeneneHus Ha JHE OacceitHa. XOpOIIo HM3BECTHO, YTO B TE€OJOTHYECKOM
HUCTOPUM 3€MJIM TOBEPXHOCTh CYIIM HEOJHOKPATHO MOKPHIBAIACh MOPCKUMU
BOJIaMH, TPOUCXOJMJIO HAKOIJICHUE MOPCKHX OCaJKOB, U3 KOTOPBIX B
MOCJeAYI0IEM 00pa30BAIMCh O0CAI0YHBbIE TOPHBIE MTOPOIbl. DTH MOPOAbI BMECTE C
BKJIIOYEHHBIMU B HUX OPraHMYECKUMHU OCTAaTKaMU SIBISIOTCSA TEMH OCHOBHBIMU
HUCTOPUYECKUMHU JOKYMEHTAMH, IO KOTOPBIM YMTAIOTCA T€OXPOHOJOTHMYECKHE
0COOCHHOCTH paHee CPOPMHUPOBAHHBIX OCAAKOB. biarogapsi akTUBHOM AMHAMUKE
BOJI U CJIO)KHOW OAaTUMETPHUU JIHA, HAJTUUUIO PEIMKTOBBIX OCAJIKOB 00IIasi KapTUHA
pacrpeneneHus OCAaAKOB MOJydaTcss necTpord. HU3MEHHBIM WIMCTBIA MOPCKOMN
Oeper (BaTThI), XapaKTEepPU3yeTCs HaKorieHneM U qud pepeHnuanus 00JI0MOYHOTO
Matepuana OOpa3oBaHUE OCAJKOB M OCAJOYHBIX MOPOJ Ha JHE OKEAHOB U MOpEM
MOXHO MPEICTABUTD CIAEAYIOLUM 00pa3oM:
- BO3HMKHOBEHHME HCXOJHBIX MPOAYKTOB B PE3YIbTaTE€ SK30I€HHBIX MPOILIECCOB
(BBIBETpUBAHUS MAaTEpPUHCKUX MOPOJ] HA cylIe U Oeperax),
-U3BEPKECHUM BYJIKAHOB,
-IIEpeHOca OCAJOYHOTO MaTepHalia C YACTUYHBIM €ro OCaXIECHHWEeM Ha MyTAX
MEPEHOCa U OCAXKJICHHE €r0 B BOAHBIX 0acceiHax ¢ MOCIEAYIOIINM AUareHe30M U
KarareHe3oM. Bce 3Tu mpormecchl OOBEAUHSIOTCS TOA OOIKUM Ha3BaHUEM
JIUTOTECHE3.

DK30Te€HHBIE TIPOIECCH OOBEUHSIOT MPOIIECCHI, MTPOTEKAIOIIUE B OEpPeroBoit
30HE W TUAPOTEHHBIE TpOIecChl B menb(oBoi 30He. Kpome Toro, croga ciemyer

OTHECTHM JEWCTBHE BOJH W pa3IMYHbIX BHUJIOB Te4yeHHU. B pesynbprare
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IPaBUTALlMOHHBIX  TMPOLIECCOB  BO3HUKAIOT  COOCTBEHHO  T'PABUTALIMOHHOE
nepeMeleHre, 00Balbl U OCHINHU, MOJABOJAHBIC MEPEMEIICHUS TPSI3€BbIX TOTOKOB U
cenel. CycneH3MOHHbIE (MYTbEBBIE) MOTOKM KaK TPABUTALIMOHHOE TEUYCHUE
BOJIHOW CYCHEH3WH TBEPAbIX YaCTHUI] B MOPCKOW BOAE IOPOXKAAET POKICHUE
TYypOEIUTOB.

[To 3akntouenuto CTpaxoBa OCaJKH, HAKaIUIMBa€MbIE B OKEaHAX M MOPSX,

MMEIOT CBOM XapaKTEPHbIE YEPThI JTUTOTCHE3A:

-OrpOMHBIE IIONIAJ, HA KOTOPBIX UAET OCATKOHAKOIICHHE

- MaJjiasi CKOPOCTh HAKOIJIEHHS OCAJIKOB B IIEHTPAJIbHOM YyacTh (I1yOOKOBOIHOM)
-HaJIMYKUE KPACHOU ITyOOKOBOJIHOM TIIMHBI, OOOTaIlleHHOU KEJIe30M, MapraHleM U
MUKPO3JIEMEHTAMH,

-poJib TEYCHHW TOBEPXHOCTHOTO CJOS BOABI B (HOPMUPOBAHUH OCAIKOB,
NPUBOIAIIAS K HAKOIUIEHUIO MAaKCHUMalbHBIX MacC OOJIOMOYHOTO MaTepuarna,
KapOOHATOB, KPEMHE3E€Ma OPraHUYECKOro BEIIECTBA B AKTUBHBIX 30HAX U BBICOKAs
mnd depeHnmanys 0caakoB Mo pa3Mepy YacTHII,

-Majasi 4yBCTBUTEJIIBHOCTh OKEAHWYECKOIO JIMTOreHe3a K KIUMAaTH4YeCKOU
30HaJIbHOCTH,

-0COOBIN XapaKTep CBS3U 0CAIOYHOTO MPOIIECCa C KU3HBIO aTMOC(EPHI,

-HaJIMYKE BYJIKAHOT€HHO-0CAI0YHBIX MMOPOJ.

Bce ocankum mpu 00pa3oBaHWM OCAJAOYHON TMOPOJBI MPOXOIAT CTAJHIO
nuarene3a. JluareHes mpencraBisieT coOoil  mporecc  O00€3BOKMBAHHS U
VIUIOTHEHUsI OcCajKka W IMEepexoJl ero B TropHyr mnopony. Hekotopeie ydeHbie
MOAPA3EIAIOT AUAT€HE3 Ha JIBE CTA/IMH: CUHT€HE3 (PaHHMI JuareHe3) U 3MHUIeHe3
(mo3nuumit nuarenes). JI.B. IlycToBaJIoB cuMTai, 4TO CHHI€HE3 OTBEYAeT YaCTUYHO
CEUMEHTOr€HE3y W YacTH4YHO aAuareHe3y. CHHreHe3 3TO OCaJOK, KOTOPBIN
oOpa3oBajcsi OJHOBPEMEHHO ¢ ueM-nmubo. Jlpyrue yueHble paccMaTpUBAIOT
AIIUIEHE3 B KAayecTBE CaMOCTOSTEIBHOro Ipolecca. B pesynbTare nuarenesa
BO3HUKAIOT HOBBIE MHHEPAJIBl M3 WIOBBIX PACTBOPOB, OJAHU MHUHEPAIBI
pasznararoTcs, Apyrue oopa3yroTcsi BHOBb. KpoMme Toro, uaeT nepepacrpeiesieHue

BemecTBa. B mpoiiecce auarene3a wupaer (GopMUpOBaHUE MUPUTA, MapKa3uUTa,
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omaja, XallleJOHa, KBaplia, TUIPOTeTUTa, MNHUPOJIO3UTA, OapuTa, IEIECTUHA,
KaJIbIIUTA, JOJIOMUTA, CHAEPUTA, TJIAYKOHUTA, THAPOCIION, MOHTMOPUJUIOHUTA U
psan  apyrux. 3adacTtyro, B IpeoOpa3oBaHUM OCaJKOB B CTaJUM JIHAreHe3a
MPUHUMAIOT y9acTHe OaKTEpHH U JPYrHe MUKPOOPTaHU3MEI, MIPUCYTCTBYIOIIHAE B
3HAYUTEITLHOM KOJIMYECTBE B YCIOBUSAX BBICOKOW KOHIIEHTPAIMH PAa3JIararoriuxcs
OpraHWYEeCKUX OCTaTKOB. JluareHe3 o0CagkOB pPa3NUYHBIX KIUMATHYECKUX 30H
MPOSIBIISICTCS TTO-PA3HOMY U MMEET OCOOEHHOCTU B XapaKTepe HOBOOOpa30BaHUM.
[Ipu snurenese uaeT najibHeillIee YIJIOTHEHUE TOPOJIbI, KOppa3usi U pacCTBOPEHUE
MUHEpAJIOB, O0O0pa30BaHHE HOBBIX MHUHEPAJIOB U3 PACTBOPOB WJIM MyTEM
MeTacoMaTo3a (HampuMep, MarHe3uaiabHble pacTBOPbI, MTPOXOSAIINE CKBO3b TOJIIIU
M3BECTHAKOB, MPeo0pa3yloT UX B JAOJOMUTHI) U mepekpuctamuinzanus. [{ns storo
mporiecca XapakTepHbl CynbGuabl (MTUPUT, MAPKA3HT, TAJECHUT, chanepuT u ap.),
OKHUCIBI (KBapIl, XamlelAOH, TeMaTHT, PyTwi), cyiabdarel (0apuT, aHTHUAPHUT),
KapOOHaThl (KaJdbLUT, JOJIOMHUT), CUJIUKAaThl (TUAPOCIIONBI, IOJIEBBIE IIIMATHI,
TypMaiuH, 3nua0T). OcagouHbie TOPHBIE TMOPOABI, (POPMUPYIOIIHECS BCIICICTBUE
JUTOTEHE3a, XapaKTEPU3YIOTCA OMNpeAcIeHHbIMA (U3MUYECKHUMH CBONCTBAMU,
MUHEpPAJIbHBIM U XUMUYECKUM COCTAaBOM, TEKCTYpoil U cTpykTypoil. Kpome Toro,
JUIST  KaXJIOW TOPHOM TIOPOJIBI XapaKTepHBI CBOM OIpeEJeieHHbIe (HU3UKO-
reorpaguyeckue ycjIOBHUS, B KOTOPBIX MPOUCXOIUT HAKOIUIEHHE ocaaka. J[ms mx
XapaKTepUCTUKHN BBeJeHO moHAThe (arusa. damueil Ha3pIBalOT, YYaCTOK 3€MHOU
MOBEPXHOCTH, MMEIONIMKA Ha BCEM CBOEM MPOTSHKEHHH OJMHAKOBBIC (PU3UKO-
reorpad@uUecKie YCIOBUS W OJWHAKOBBIM cocTaB (uopsl m ¢aynel. Daruun
pa3aeNsoTcs 0 MECTY CBOET0 00pa30BaHMs Ha MOPCKHE, MIEPEXOIHbIe (JIaryHHBIC
U JIATYHHO-3aJIMBHBIE) U KOHTUHEHTaNIbHbIe. Mopckue damuu noapasaenstorcs Ha
MPUOPEIKHBIC, MEIKOBOHBIE U TIyOOKOBOHBIC. Kaxknas u3 BbIIEIESHHBIX (aruii
uMeeT eme Oonee ApoOHOe moxapaszaeneHue. Hampumep, npubpexnsle daruu
nenstess Ha dauuud una, necka, pudosbie U T.1. KOHTHHEHTaIbHBIE JEISATCS Ha
HazeMHbIe (MYyCTHIHHBIC, JIEAHUKOBBIE U TIP.) U MPECHOBOJIHBIE (03€pHBIC, PEUHBIE,
00JOTHBIE ¥ Jp.). AHAJOTMYHO TOJpa3feisaloTcs W JApeBHUE  daluu.

[laneoreorpadus npeBHUX (amnuii ompenensercss Mo MUHEPAIbHOMY COCTaBY
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TOPHOM MOPOJBI M MO €€ MaJCOHTONOTHYeCKOr xapakTepuctuke. [log apeBHUMHU
(danusaMyU MOHUMAIOT IUIACT WM CBUTY IJIACTOB, OOJAJaIOIIMX HAa BCEM CBOEM
MPOTSHKEHUU OJIMHAKOBBIM COCTABOM U XapaAKTEPU3YIOMINXCS OAMHAKOBOU (hiiopoi
u daynoii (o /[.B. HanmuBkuny). IIpoBenenue damuaibHOro aHaIn3a OTI0KEHUM,
MO3BOJISIET BOCCTAHOBUTH YCJIOBUS HAKOILUICHHUS OCAJKa M Tajeoreorpapuyueckue

YCIOBUSA MNPOILIOTrO 3€MIIH.

5.2.Knaccupukanuss MOPCKHX OTI0KESHUH

B okeanax u MOpSIX OPOUCXOAUT CIOKHBIM MPOLECC aKKYMYJISIIMA OCAJIKOB.
Kaxk yka3biBasioch BBIIIE, B MOPSIX OCAXKIAIOTCSI O0JIOMOYHBIE YaCTUIIBI PA3TUYHBIX
MUHEpPAJIOB W TOPHBIX TMOPOJ, KOTOpble (OPMUPYIOT TaKk Ha3bIBaeMble
TeppUTreHHbIe ocaaku. YacTb cCOeIMHEHUN BBIMAAAET B BUJAE XUMUUECKUX OCAIKOB,
JPYTUE SIBIISIIOTCS MPOJYKTOM >KU3HEAEATEIbHOCTH OpPraHu3MoOB. B 3TOM ciyuae
OCaJKd KIACCUPUUUPYIOTCS KaK TEpPPUTE€HHbIC, OPraHOT€HHBbIC, XEMOTCHHbIE U
OnoxeMoreHHble. B pa3nuuyHbix 00acTsAX MOps HaONMIONAIOTCA pa3InyHbIe
COOTHOUIEHUS TEPPUTCHHBIX, XUMUUYECKUX U OPraHMYECKUX OCAJKOB. DTO CBSI3aHO
C psinoM (PaKTOpoB, B YACTHOCTH, C OJM30CTHIO K OEpery U OCOOEHHOCTAMH €ro
CTpOCHHS, ¢ TiIyOMHOM OacceiiHa W €ro JWHAMHUKOW, C COJICHOCTBIO, B
3HAYUTETBHOW CTENeHH OOYCIOBIMBAIONIEH BO3MOXXHOCTH OOWTAaHHUS TeX WU
WHBIX OPTAaHU3MOB, YYaCTBYIOIIUX MPU UX OTMUPAHUU B (POPMUPOBAHUHU OCATKOB.
Bce ocagkm Mopckmx OacCceHOB MPHUHATO JCNUTh HAa NPHOpPEKHBIC, WU
JUTOpATbHBIC, OCAAKKM OOJacTell MaTepukoBOMl otmenu (menbda), ocamku
KOHTUHEHTATBHOTO CKJIOHA (OaThanbHas 00JacTh) M OCAAKUA TITyOOKOBOIHBIX
gacTel okeaHa. [lpuOpexHble, WM JIWUTOpaNbHBIE, OCAIKH (OPMUPYIOTCS B
npuoOpexxkHod yactu. lllupuHa 30HBI pa3nvyHAa U MOXET JOCTUTATh HECKOJIbKHX
JICCATKOB WJIM COTEH METPOB Y TOJIOTHX OEPEroB W HECKOJIBKUX METPOB Y KPYTHIX
CKaJUCTBIX OeperoB. 30Ha XapaKTepU3YEeTCsl pa3HOOOpa3HeM OCaJIKOB: KPYHMHBIMHU
rJIBI0aMH, TajJbKOW, pa3HO3EPHUCTBIMH TECKaMH, TiIWHaMH. JluTopaibHbIe
OTJIOKCHMSI  XapaKTepU3yrOTCs OBICTPOW CMEHOM OCaJKOB Ha KOPOTKHUX

pacCTOSIHUSIX M OOJIBIIMM HMX pasHooOpazmeM. B oGnactu menbda HaOIIOMAFOTCS
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CUJIbHBIE BOJIHEHUS, CHOCOOCTBYIOIIME TMEPEMEIICHUI0 OOJIBIIOr0 KOJIMYECTBA
00JIOMOYHOT0 MaTepuaja U BIUSIONIME HA Pa3BUTHE OPraHUUYECKOro MUpa. 3AeCh
HAKaIUIMBAIOTCSL  OCAJKU: TEPPUTCHHBIE, OPraHOIT€HHbIE U  XEMOTCHHBIE.
TeppureHnble OcCaJKu paclpeiensiioTcss B 3aBUCUMOCTH OT penbeda AHA U
TUAPOJMHAMUYECKOTO PEeXUMa COOTBETCTBYIOIIEro Boaoema. OOnactu mienbda,
MPUMBIKAIONIUE K Oepery, 0ObIYHO MOKPBITHl KPYMHO3EPHUCTBIMU OCAJIKaMU. ITO,
IJIaBHBIM 00pa3oM, pa3HO3EPHUCThIE Mecku. Pa3Mep 3epeH yMmeHbIIaercs ¢
riyounoi. Ilepexon k nuTopalibHOM 30HE MOCTeNneHHbIA. [Ipu mpubnmxeHun x
KOHTUHEHTAJILHOMY CKIIOHY B OCaJKax Ielb(a MNpeodralatouuMu SBISIOTCS
MEJIKO3EPHUCThIE PA3HOBUIHOCTH - CHauyajla IJIMHBI C MPUMECHIO MECKa, 3aTeM
Oojiee MeJNKHE, MEePEeXOASNIMe MOCTEHNEHHO B Wbl KOHTUHEHTAJIBHOTO CKJIOHA.
I'panuna Mexay meckamMu U TJIMHAMHU MPOXOJAUT Ha pa3lIMuHbIX riyouHax. Tak,
st Yepnoro u Kacnumiickoro mMopeil oHa HaxoauTcsi Ha rayouHe 25-50M, a B
okeanax -100-150m. Takas cxema pacnpenesieHUs OCaAKOB ycioBHA. YacTo oHa
HapylaeTcss MOPCKUMH TEUEHUSIMU UM HAJIMYKUEM HPUMOJHATHIX YYACTKOB JTHA.

OpraHoreHHbl€ OCAJIKU IIHPOKO PacIpOCTPaHEHbl B 00JacTH wmenbda. 3aech
OOUTAIOT JOHHBIE OPraHU3Mbl U TJIAHKTOH. OTIIOXKEHUSI ITOM 30HBI, BO3HHUKIIWE
OpraHOT€HHBIM MYTEM, CJIAralOTCsl U3BECTKOBBLIMU 00pa30BaHUSIMU PaKyUTHUKAMU
U KOpPaJUIOBBIMU pUdaMu.

XuMHUYeCKHe OCaJKH Iielb(a MpecTaBieHbl OOJUTOBBIMH H3BECTHSKAMU
(Kpacnoe u Kacnuiickoe Mopsi), MEJIKO3E€pPHUCTHIM HU3BECTKOBBIM WJIOM (I1-OB
®dnopuaa), Kene3UCTO-MapraHieBbIMU KOHKpEelusMH, uHOrAa ¢ochopuramu,
npeo0JialaloNIMMU B EPEXOTHON 30HE K KOHTUHEHTAIbHOMY CKJIOHY.

Ocalkyn KOHTHMHEHTAJIBHOIO CKJIOHA (POPMHUPYIOTCS M3 IUIAHKTOHA C
M3BECTKOBBIM WJIM KPEMHEBBIM CKeJIeToM. B 00acT KOHTHHEHTAJIBHOIO
CKJIOHA HaOJIOJAIOTCS JIOBOJBHO OJHOPOJHBIE OCAJIKU - TEPPUTCHHBIC,
OpraHOT€HHBIC WM CMEIIaHHbIE TEPPUTCHHO-OPTaHOTECHHBIE.

Ocagky mpolueAme Bce CTagud NpeoOpa3oBaHMs MPEICTaBISIIOT CcOO0M
ocajJiouHble TOpHBIE moponbl. Hambonee pacmpocTpaHeHHOW Tpy0000I0MOUHON

MOpOJION  SBNSIETCS  KOHIJOMepar. JTa  MOpojla  MPEeACTaBIsieT  coOoM
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CIIEMEHTUPOBAHHBIA arperar, COCTOSIIMA W3 BaJyHOB, TaJbKU WM TpaBUi
CKPEIJICHHBIX KaKUM-THOO IIEMEHTOM.

[lecuannku 1O coOCTaBy JAENATCS HAa MOHOMHUHEpalibHbIe (KBapileBbIe),
OJIMTOMUKTOBBIE (COCTaB - KBapll, TMOJIEBOW IINaT, TJAyKOHUT) H
MOJIMMUHEpaIbHbIE (apPKO3HI).

I'muHuCTBIE TOPHBIE TTOPOABLI HAMOO0JIEE PACTIPOCTPAHEHHBI CPEIU MOPCKHUX
ocaJlouHbiXx oOpazoBaHuil. Ha ux monto mpuxoautcss Oojee MOJTOBUHBI BCEX
OCaJOYHBIX TOPHBIX TMopoa. K memutamM OTHOCAT pas3IWdHbIE TJIWHBI U
aprujiIuThl — MEJIKOOOJOMOYHBIE TOPOJbI, KOTOphie cojepkaT cBbiiie 30%
TOHKOJHCIIEpCHbIX dYacTull (pazmepom wmenee 0,001 wmm), npeobGnamaroT
yacTurpsl MeHee 0,01 mm.

XeMOreHHble U OpPraHOTEHHBIE TOPHBIE IMOPOALI MOPCKOTO IMPOUCXOXKICHUS
BO3HUKAIOT  BCIEJACTBHE  XUMHYECKMX  MPOIECCOB U B pe3yibTare
KU3HEJIEATETLHOCTH OpraHu3MoB. [1opo/ibl CBsSI3aHbI B3aUMHBIMH TIEPEXOAaMH - B UX
00pa30BaHMU MPUHUMAIOT YYaCTHE KaK XUMUYECKUE MPOIIECChl, TAK U OPraHU3MBI, T.
€. TIOPOJIbI SIBJISIOTCS CMEIIAHHBIMH OPraHOT€HHO-XEMOTCHHBIMH 00pa30BaHUSIMHU.
[losToMy nmaHHYIO TpYIITy TOPHBIX MOPOJ YAOOHEE MOJpa3AesaTh M0 XUMUYECKOMY
COCTaBY Ha KapOOHATHbIC, KPEMHUCTbIE, TTTMHO3EMHUCThIE, ochaTHbIe, KEeNe3UCThIE,
MaprasiieBble, raJlouIHbIe, CyIb(aTHBIE U KAyCTOOUOIUTHI.

Ocanku noxka MupoBoro okeaHa (abuccanabHasi 0071aCTh) 3aHUMAIOT OKOJIO
75% ero MoBepXHOCTH. 3/1€Ch, MEPBOCTCIICHHOE 3HAYCHUE UMEIOT OPraHOICHHBIE
OCaJIKH, COCTOSIIIUE M3 MU3BECTKOBOTO M IIIOOUTEPUHOBOrO WJIa. DTOT TUI WIIOB
pacmpoCTpaHEeH B TPOMUUECKUX U CYOTPOMUYECKUX 00IACTIX HA TIyOWHAX OT 2
no 4,5xMm. PaguonspueBslii Ui, NIpUypoUYEH K Tponuueckoil 30He. OH 3ameraer
Ha r1younax ot 4,3 1o 6,5kMm. J[MaTOMOBBIN WJI, HAKAIUIMBAETCS B XOJIOJHBIX,
MPUMOJISIPHBIX 00JIacTAX M 3ajieraeT Ha rayowHax ot 1 mo 5,5km. Haszpauus
BBILIETIPUBEICHHBIM HJIaM JAHbI 10 MPe00IaJlaHruI0 B HUX TPYMI IJIAHKTOHHBIX
OpTraHU3MOB.

Jnst noxxa MupoBOro okeaHa xapakTepHa TakKe KpacHasi OKeaHu4yeckas

IJIMHA 3TO CBOEOOpa3HbI IyOOKOBOJHBIA OCAJOK TEPPUTEHHOTO XapakTepa.
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OTiokeHrne KpPACHOW TJIWHBI MNPOUCXOIWIO B OKHCIUTEIBHOW Cpeae IpHu
Y4YaCTUHM 30J0BOM, BYJKAHHUYECKON, KOCMHYECKON NMBUIM U TEPPUTCHHBIX Yac-
TUI], MPUHOCUMBIX IJIABAIONIMMH JibJaMu - aiicOepramu. B mpobax KpacHbIX
[JIAH, TMOJHSATHIX CO JIHA OK€aHa, MPUCYTCTBYIOT MHOTOYHUCIEHHBIE OCTAaTKH
MOPCKHUX MO3BOHOYHBIX KUBOTHBIX: 3yObl aKyJs, CIIYXOBbIE KOCTOUKH KHUTOB U
T.1. Hakomnenue KpacHbIX TNNIMH OPOUCXOIUIO B TEUEHUE OYEHBb IUTEIBHOTO
nepuona. [Togcunrano, yro 3a 30 MuiH jeT HakamumBaeTcsa 10—12cm riumH.

Cnucok nurepatypsi[2,3,4,5]

Bonpocs! 11 caMOKOHTPOJIA:

1.KakoBa nocienoBatreibHOCTh OPMUPOBAHUS OCATKOB?
2.YUTto Takoe auarcHe3, KaTareHes, JUTOreHes?

3. Tunbl KIUMAaTUYECKOW 30HAIBHOCTH MPH OCAJTKOHAKOIUIEHUHM BBIJACICHHBIE
CtpaxoBbIM.

4.Yto Takoe (aruanbHbIi aHATU3?

5.0canku abuccaabHbBIX 30H.

6.Yto Takoe BaTThI?

7.0canku XapakTepHbI€ JIJIsl 30H IIebda.
8.0OxapakTepu3yinTe IISIAKHBIE 30HBI.

9.Kak cBsi3aHbBI COCTaB OCAJKOB M UX 3arps3HeHue?

10.0T1 yero 3aBUCUT OMOpPa3HOOOPA3HE MOPCKOM Cpebl?

6. Ilose3Hble NcKkOMaeMble MUPOBOIo OKeaHa
[Tone3nbie uCKOMaeMble MOpPEH W OKEaHOB 3aKJIIOUYEHBI B COBPEMEHHBIX
JOHHBIX OCaJKaX U B KOPEHHBIX MOpoaaX. B cOBpeMEHHBIX OocajKkax BCTPEUAIOTCS
MPOMBIIIJICHHBIE  KOHIIEHTpAaIlMh psAla PYyAHBIX U HEPYAHBIX MHUHEPAJIOB
(pocceimu), docdopuThl, TIAYKOHUT, JKEJI€30MapraHIeBble KOHKpenun. B
KOPEHHBIX TMOpPOJIaX aKBaTOPHH HWMEIOTCS MECTOpPOXKAeHUS HedTH U Tasa,

HCKONIAEMBIX YIJIEH, Py KEJe3a U APYTuX METAJIOB.
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Ha Geperax mopeil 1 0oKeaHOB M B MPUOPEKHON 30HE MEIKOBOABS IIUPOKO
PacIpOCTPAHEHBI POCCHINIM MATHETUTA, UIBMEHUTA, PYTHIIA, HUPKOHA, MOHALINTA,
KCEHOTHMMAa, KaCCHUTEPUTa, MHUHEPAJIOB, COAEPXKAIIUX PEAKHUE U PATUOAKTUBHBIC
AJIEMEHTHI, JparolleHHbIX KaMHEeW, 3o0j0Ta W JAp.  Hapsgy ¢  TsxenbMu
MUHEpaJlaMl BCTPEYAIOTCSI POCCHIMU W JIETKUX MHUHEPAJIOB, HANpUMEp SHTaps.
Pocceimu  pacronaratorcsi Ha COBPEMEHHBIX IUISDKaxX, IOJABOJHOM O€peroBoM
CKJIOHE, TMOTPY>KEHHBIX U MPUIOAHITHIX MOpPCKUX Teppacax. OHM MOJB3YIOTCS
IIUPOKUM PacCIpOCTpaHEHUEM M M3BECTHBI BO BCEX 4YacTAX cBeTa: B MHauu, Ha O.
[lIpu Jlanka, Ha moOepexbe banrmagem, B ABctpanuu, HoBoi 3enanauu,
bpazunuu, Ha n-oe dnopuna, Ha nodepexne ['yn3oHoBa 3anuBa, B AnoHuu, Ha
nodepexne Anonckoro u Oxorckoro mopeit, CeBepHoro JlemoBUTOro okeaHa, B
psine BHyTpeHHUX Mopelt (A3zoBckoe, UepHoe, bantuiickoe u ap.)

NAbMEeHUT-LIMPKOH-PYTUIIOBBIE  POCCHIMU  ABCTPAJIMM  PaCIPOCTPAHEHBI
BJIOJIb TT0OEpexkbs Ha mpoTsikeHuu Oojsiee 1000 kM B mpoBuHuMAX KBUHCIEGH U
Hosbiit FOxHBIH Yambc. Poceblnu npuypodeHsl K COBPEMEHHOMY IUISKY U IFOHAM.
Bbypenue nokasano, yto Ha rinyoune 60-100 M OT MOBEPXHOCTH OKEaHA UMEIOTCS
NOrpeOCHHbIE POCCHINK, O00pa30BaBIIMECS MPH HU3KOM YpOBHE OKE€aHa B
JIeHUKOBYIO 3moxy. CoptupoBka u auddepenimaius 00JIOMOYHOTO MaTepraia B
30HE TPHUOOS TMPUBOIAT K KOHIICHTPALMHM TsDKENBIX MHHEpajoB. B mpememax
COBPEMEHHOTO IUJIsKa Pa3BUTHI TJIABHBIM 00pa3oM MEJIKO- U CPEIHE3CPHHUCTHIC
KBapleBble MECKH, MHOTJA CO 3HAYUTEIbHOM MPUMECHI0 PAKOBUCTOrO JIETPUTA.
Cron, oboraiieHHbIe PYJHBIMH MUHEpaIaMy, KMEIOT MOIITHOCTE OT 0.2 1o 1.2 Mm u
MPOTSHKEHHOCTh OT HECKOJIBKUX COTEH MeTpoB 10 1-1.5 kM. MuHepanbHbIl COCTaB
pocceinu: uwibMeHHT 50, pytun 30, uupkon 20, monauut 0.5-1%.

B BbenransckoMm 3anuBe B npeaenax banrmanem Ha mpotsikeHuu 180 kM oT
r.Yararam Ha ceBepe 10 ycThd p. Hada Ha rore, oOHapyXeHB THTAHO-
LIMPKOHHUEBBIE POCCHIMM B COBPEMEHHBIX MECKAaX IULDKA. 30HA IUISKA MMEET
mupuHy 10 700 M, BO3BBIIIAETCS HaJ ypOBHEM OKeaHa Ha 3 M, 3a HeW
pacnojio)keHa  mojoca  HeOombmux — AoH. Ilecku  mska — KBapleBbie

TOHKO3€pHUCThIC. BBICOKME KOHILIEHTpAIMU PYIHBIX MUHEPAIOB HAOIIOAAIOTCS B
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IITOPMOBOM Bally, BbIIIIE YPOBHS OOJBIIMX MPUIMBOB, a TaKKE B MECKax MJIOH.
KoHueHTpamusi pyJHbIX MUHEPAJIOB B MECKaX IUIsixa gocturaer mouHoctu 0.25
M,, 00pa3ys TMH30BUAHBIC U TJIACTOOOpa3HbIC Tella JIMHON 10 60M U IMUPUHON 10
40 m. I'maBHBIMM MUHEpajaMH POCCHINU SIBIAIOTCA: ampuodbon 29%, wibMEeHUT
17%, rpanat 16%, stmuaot 11%. B #HebGombiom komaumdectBe (0T 0.5% 10 3.5%)
MPUCYTCTBYET PYTHI, IIUPKOH, JEHKOKCEH, NUCTEeH, CHEH, TypMaluH, MarHeTHUT,
CTaBpPOJIUT, MHHUPOKCEHBI, CIIOJbI, aHaTa3 M MOHAUUT. B mropmoBOM Baly
KOHIIEHTpamusi  MarHeturta pocturaetr 64%. B meckax [IOH KOHIEHTpaluu
TSKENBIX ~ MUHEPaJoB OOBIYHO MEHEe 3HAuYuTelIbHbIe, OJHAKO WHOTrJa
Ha0II0/1aeTCcsl TOBBIIICHHOE COJEp)KaHUE MArHeTUTa, WIbMEHUTA, IUPKOHA U
rpanaTta. ICTOUHHKOM OOJOMOYHOIO Matepualia SIBJISIOTCS MECUYaHHKHA MHUOIEHA.
MuoneHOBbIE TIECYAHUKU MPEJCTABISAIOT COOOM MPOMEKYTOUHBIE KOJIEKTOPHI.
OHu 00pazoBaivich MNpHU pa3pyLIEHHUH U Pa3MbIBE OCAJOYHBIX MOpona Oosee
JPEBHETO BO3pacTa U MarMaTUYeCKUX MOPOJI KUCIOro U cpeaHero coctara. Ooiee
CoJiepKaHKe PYJHBIX MUHEPAIOB B POCCHINAX beHraabcKoro 3ajvMBa COCTaBIsET OT
nepBbIX KuitorpaMMoB 70 300 Kr/T.

B npubpexunoit 3oue Illpu Jlanka m Muaum pocchllid comepkKaT LUPKOH,
WJIBMEHHUT, MarHETUT, PYTUII U LEJbIN P APYTUX MUHEPAJIOB, a TAK)KE HEKOTOPbIE
nparorieHHble kamMHU (pyOuH, candup). ComepxaHue wibMeHuTa aocturaetr 70-
80%, pytuna 6%, uupkona 6-8%, marnerura 2-3%. Cpenu HUPKOHOB OTMEYEHO
MPUCYTCTBUE THAIMHTA. Pocceimu pa3paldaTblBalOTCA MO Ce30HaM  (MEXIy
cwibHbIMU  wmTOpMamu). [locine ce30Ha  CHUJIBHBIX  IITOPMOB  POCCHINU
BO30OHOBJISIFOTCSI M TIOMOJIHSIIOTCS  TSDKEIBIMM ~ MUHEpanamu. McTouyHMKOM
TSKEIIBIX MUHEPAJIOB SIBIIIIOTCA KPUCTAINIMYECKUE TOPO/IBI.

Ha arnantudyeckom mobepexnbe bpasuwnuu pocchlin  BCTpEYarOTCs Ha
npotsbkeHun 6osiee 1500 kM. KoHIleHTpanuu pyaHbIX MUHEPAIOB MPUYPOUYCHBI K
MeCKaM COBPEMEHHBIX W JIPEBHUX IULSDKEHM W [IOHHBIM [E€CKaM, HMEIOLIUM
JOBOJIBHO IIMPOKOE pacnpocTpaHeHue. 1o MuHepaapHOMY COCTaBY 3TO TUTAHO-
OUPKOHUEBBIE M MOHAIMTOBBIE POCCHINU. VICTOYHUKOM TSDKENIBIX MUHEpaJIoB

SBIIAIOTCS APEBHHE KpHUCTAIUIMYEecKue mopo KOKHOoaMepUKaHCKOTO HIUTA.
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Pocceimu  ceBepHoro Oepera A30BCKOTO MOpsi MO COCTaBy THUTaHO-
uupkoHoBble. Ilo ycnoBusMm ¢dopmupoBaHus pocchiid  A30BCKOTO  MOps
HaIOMUHAIOT pocchinu ABcTpanuu, bpasunuu u banrnanem. Ilecku kBapueBbie u
MOJIEBOILIITATOBO-KBAPLIEBIE MEJIKO3EPHUCTHIE. Tsoxenble MHHEPAJIbI
MPEJICTABIECHBl  HWJIBMEHUTOM, MarHeTUTOM, rpaHaToM, amdudonamu,
MUPOKCEHAMH, JMUAOTOM, LHUPKOHOM, pyTUIOM. B HeOOJbIIOM KOJIUYECTBE
BCTPEUAIOTCS TypMaJiiH, CTaBPOJIUT, CWJUIMMAHUT, nAucTeH. Hambonee moinHbie
CJIOM PYOHOrO KOHIIEHTpAaTa BCTPEYAIOTCS B IITOPMOBOM BAJIy U B BEPXHEN YaCTH
wispKka. [lepBOMCTOUHMKOM pPYIOHBIX MHUHEPATIOB SBISIOTCA KPUCTAILUINYECKHE
mopojbl  A30BCKOTO  JOKEMOpHUICKOTO  MaccuMBa, a  MPOMEXYTOUYHBIMU
KOJJIEKTOPaMH - MECYAHbIE OCAJIKA BEPXHETO IUIMOLIEHA U JIPEBHE YETBEPTUYHBIC,
oOHaxkarouuecs B OeperoBbIx 0OOphIBaX CEBEPHOIo Oepera A30BCKOI0O MOPHI.

Pocchinu wiibMeHUTa U pyTUIIa U3BECTHBI HA IJISKaX BOCTOYHOIO Oepera Ii-
oBa ®nopuaa, B Kanudopuuu u B npyrux paiioHax. KaccutepuToBbie pocChITU
HaOI01af0TCs Ha moOepexnbe m-oBa Mamakka. OxoTckoro 1 YUyKoTCKOro MOpeH.
30JI0TOHOCHBIE POCCHIIN U3BECTHHI HA AJISICKE, HA TOOEpexbe SAMOHCKOTO MOPSI.

Poccwinu, copepxampe MUHEpaIbl PaIUOAKTUBHBIX U PEAKUX JIEMEHTOB,
oOHapyxeHbl Ha Mipkax Hosoil 3emannuu. B 3akioyeHue NpUBEAEM CIHCOK

HanOoJsee KPyNHBbIX U U3BECTHBIX IUISKHBIX pocchinei.(Tal. 1)

Tabmumna 1

Poccoimu mspkeit (o J>x Mepo)

MecToHaxoxaeHNe I'maBHBIE MUHEpAITBI

Haramkxyan, Ksebek Marserur, UJIbMEHUT

Cesepnas Kaponuna MarHeTur, WIbMEHUT, PYTUJl, TUPKOH, MOHALIUT
®dnopuna To xe

Kocra-Puxa »

Bpazunusa »

Unnn (107KHast 9acTh) »

AprenTtruHa »

I'Batemana »

Kamudopuns (Pernono 6ma) »

IO0xnaa Kanudopuus Docdoputst

Kammdopuns (3anuB MoHTepeit) KBapn u rmaykoHut
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IOro-3anaansiit Operon Xpomur, 30710TO, IJIaTHHA

Amsicka (3anmanHbiii Konpsik) 30510TO, MarHETUT

Amsicka (Hom) To xe

Erumner MarseTur, UIIbMEHUT, PYTHII, IUPKOH, MOHALIAT

Cenerain, IOro-3anannas Adpuka MarseTur, WIBMEHUT, PYyTWI, LHUPKOH, MOHALUT U
anMassl

OxHas Adpuka MarseTur, UIIbMEHUT, PYTHII, IUPKOH, MOHALIAT

WNnpus To xe

pu- Jlanka MarHeTHT, WIBMEHHT, PYTHI, HUPKOH, MOHAIUT, PyOHH

3ananueiii TaiiBanb MarHeTur, WIbMEHUT, PYTUJl, IUPKOH, MOHALIUT

Ascrpanus (KBuHcnenn) MarseTur, UIIbMEHUT, PYTHII, IUPKOH, MOHALIAT

Ascrpanus (Hosbrit FOxHBIN YaibC) To xe

Banrnanem (benranbckuii 3ammB) »

FyZISOHOB 3aJIuB »

Oxotckoe Mope Kaccurepur

Snonckoe mope 3onoto

YykoTckoe Mope 301510TO, KACCUTEPUT

Oxno0-KuTaiickoe mope (bupma) Bonbsdpamur u kaccutepur

SIBaHckOe MOpe To xe

Oxno0-KuTaiickoe Mmope (Manakka) Kaccurepur

Hosas 3enannus WnbMeHnT, MarHeTuT, MHHEpANbl  PaIHMOaKTUBHBIX
JJIEMEHTOB

BanTuiickoe Mope WnbMeHUT, MarHETUT, PyTUII, TUPKOH

Banruiickoe mope (BocToYHast 4acTh) SAnTaps

BanTwmiickoe MOp¢C (BOCTO‘IHa;I 4acCThb, POCChITIN I/IJ'II)MGHI/IT, MAarHeTur, pyTuJl, IUPKOH

HOJBOIHOI0 OEPEroBOro CKIOHA)

Pocceinmu 1oiBoIHOTO O0€peroBOro CKJIOHA BCTPEUAOTCS 3HAYUTEIIBHO PEXKE,
YeM IUISDKEBbIE. Y HHUX KOHIICHTPAlMM TSKEIbIX MHHEPAJioB HAOJIOJAIOTCA B
oonee Menkux (pakmusax ToHkoro aieBputa (0.05-0.01 mMm). 31O CcBsA3aHO C TEM,
YTO 0OJIOMOYHBIA MaTepuall EPEMEIIACTCs B 3HAUUTEIHLHON Mepe B BHUJE B3BECU
MoJ BO3JCUCTBMEM TEUEHMM, a BOJIHBI Ha A3TUX TJIyOMHAX ACHUCTBYIOT MEHee
WHTEHCHUBHO. Pocchlm moABOAHOTO OEperoBoro CKJIOHAa OOHApYyKEHBI Yy
nodepexbsi BoctouHoil banTuku, rae cymiecTByeT OJHOHANpPaBICHHBIM MOTOK
HAHOCOB C IOra Ha CEBEpP M B MECTaX M3MEHEHHS €r0 MOIIMHOCTH OCAXIAITCS U
KOHIEHTPUPYIOTCS TSKEJIbIE MHUHEpaJibl. BeposiTHO, K POCCHIISAM MOABOJHOTO

66per0130r0 CKJIOHa CJICAYCT OTHOCHUTH COBPCMCHHBLIC aJIMAa30HOCHBLIC OTIIOKCHHUA
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BloIb mobepexbs HOro-3anagnoit Adpuku BOMM3U ycTheB pek OpaHkeBOW U
Kosnro.

Pocceimu  sHTapss GopMuUpYyIOTCS B HHBIX YCIOBUSX. SHTapb — JIETKUMH
MUHEpaJl, U €ro KOHLEHTPAlUX HAOII0Ial0TCs B BEPXHEW YacTH IUIsKa COBMECTHO
C TUTAaBHUKOM (BETKH, CTE€OJIM KaMblllla, BOJOPOCIH, PACTUTEIbHBIA JETPUT U MP.).
SlHTapse BcTpeuaercs B neckax iska Bocrounoi bantukmu.

Pocceimun  pochopuToB BCTpewaroTCs B BUJE KOHKpPEUMH, CTSIKCHHH
HEMPaBWIBHOM (OpPMBI, KEJIBAKOB W HHOTAA B BHJAE KPYHHBIX IUIUT OHU
BCTpEUAIOTCSl IJIaBHBIM o0Opa3oM Ha 1menabdhe W B  BEpPXHEH 4YacTu
KOHTUHEHTAIbHOTO CKJIOHA. OHU wu3BecTHBl y OeperoB HoBoit 3enannuu Ha
noausituu Yaram, Ha menbpe Yunu u Ilepy, y OeperoB Kamudopuuum wu
Kamudopnuiickoro moxyocTpoBa, Ha OaHKe AHTYNBSIC y FOKHOTO OKOHYAHUS
Adpukn ,Ha menbde HOro-3amamnoit Adpuku, ATIAHTHYECKOM MOOEPEKbHE
CeBepHoOlt AMEpUKH U BO MHOTHX JIpyrux Mectax. Pexxe pochoputsr BcTpeuatorcs
Ha MAaTEpPUKOBOM CKJIOHE W B TJIYyOOKOBOJHOM 00JIacTM OKeaHa. BoJIbLIIMHCTBO
bochopuToB SBISIIOTCS HE COBPEMEHHBIMH, a JIPEBHUMHU OOpa30BaHUSAMHU —
HEOTCHOBBIMU W TUIMOICH-TUICHCTOIIEHOBBIMU, W TOJNbKO Ha Imenbde FOro-
3amannoit Adpuxu u y 6eperoB Ilepy u Uunu B TeppUreHHO-THATOMOBBIX HIIaX
BCTpedaroTcsi coBpeMeHHble (ochoputsl. KOHKpemun u CTSHKEHHUSI COCTOST W3
OOJIUTOB C sSIApaMU U3 pakoBUH (popamuHHeEp, 3epeH TIayKOHHUTA, OOJIOMOYHBIX
MuHepanoB. DochopuTsl 3aJIeTaloT B KBAPIEBO-CIIOJUCTHIX M TJIAYKOHUTOBBIX
neckax, pexe B wiax. @opMupoBaHUe UMeEET 2 3Tana: MepBbId 3Tan OTHOCUTCS K
MHUOIIEHY, KOorjia o0pa3oBajach OCHOBHAs Macca KOHKpPEIMil, BTOPOM, Hayayucs B
KOHIIE TUIMOILICHA W 3aBEPIIMIICS B IUIEHCTOIleHe. B MenkoBoaHOW 30HE Iienbda
Kamudopaun npousBoaunack mnpoOHas m00bda  (GochHOPUTOBBIX KOHKPEIUH.
dochoputsl yacTo BCcTpedaroTes Ha menbde n-oBa Kanudopuus Ha rioybuHax 1o
100 M. 3epraucThie GochHOPUTOBBIE TIECKHM BCTPEUAIOTCS Ha IUISHKAX W B JIFOHAX.
dochopuTsl BCTpeyaroTcs Takke B OMOTeHHBIX U TEPPUTCHHBIX TIECKAX, aJeBPUTAX

N B JMaTOMOBBIX HJIaX.
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['MaykOHUTOBBIE IECKU U AJIEBPUTHI MIMPOKO PACIPOCTPAHEHBI Ha HIeNb(e u
KOHTHHEHTAJILHOM CKJIOHE MOpeHl M okeaHOB. PacmpocTpaHeHne 00JI0MOYHOIO
INIAYKOHUTa HE KOppEeIupyercss ¢ KIMMAaTUYECKMMHU 30HaAaMU U TiyOMHaAMu, a
ompeNeNsaeTcsl IIaBHBIM 00pa3oM HaJIMYHMEM JPEBHUX TJIAYKOHHUT COJEpKalluxX
MOPOJl U OCaJKOB, T.€. ICTOUHMKAMU NMUTaHMs. [ TayKOHUT COJAEPKUT HECKOIBKO
MPOILICHTOB OKHCH Kallusg M MOXET MPUMEHSThCA KaK KaluilHoe ynoOpeHue, a
TaKKe I TOJIydeHUs Kpacku IBeTa xaku (3eneHoil). OH oOnajgaer Takke
HEKOTOPOIl MOTJOTUTENBHON CHOCOOHOCTHIO W MPUMEHSIETCA B (UIbTpax s
CMArYeHus BoAbl. B MecTax, rjie riayKoOHUTOBBIE OCAJIKHU 3aJIeTal0T Ha HEOOIbIINX
rIyOMHAX, €r0 MOYXKHO U3BJIEKATh JIJIsl MPAKTUYECKUX HAJJOOHOCTEH.

N3 cTpouTenbHBIX MaTEPUAIIOB HCIOIB3YETCA MECOK U rpaBuid. MIcTOUHMKOM
MecKa U IpaBUsl IOMHUMO MECTOPOXKACHUN CYIIM SIBISIOTCS IUISKA U aKBAaTOPUU
(menkoBoHBIN menbd). PazpaboTka mecka u rpaBus Ha IUISHKAX OCYIIECTBIISACTCS
BO MHOTHX CTpaHax, OJHAKO 3TO HE BCErja LelecooOpa3HO, TaK KaK MOXKET
MPUBECTH K HAPYIIEHUIO PUPOJHOTO PaBHOBECHS U K pa3MbIBY Oeperos. [losTomy
yXKE€ celdac BO MHOTMX CTpPaHax IECOK M TPaBUM IOJIYy4YarOT CO JHA MOpPEU M
okeaHoB. Ilecok u rpaBuii, TOJIHBIE ISl AOPOKHOTO Jeia U CTPOUTENbCTBA, B
npenenax MEJIKOBOJAHOTO Ielb(da (MMoJBOAHOTO0 OEperoBOro CKI0HA) BCTPEUAIOTCS
MOYTH MOBCEMECTHO TaM, IJ€ Pa3BUTHI TaJ€YHUKOBBIC, TPAaBUITHbIE U IECUAHbBIC
IUISIKU, CJOKEHHBIE TEPPUTE€HHBIM MaTepuanoM. MmerTcs Takke B BBICOKHX
HIMPOTaX, I/ie HAOII0JAI0Ch OJIEJICHEHHE.

XKene3zomapraniieBble KOHKPELMH BCTPEYAIOTCS B MEJIKOBOJHBIX MOPSX U
sanmuBax (bantuiickoe mMope, Pwxckuil 3aiMB W Ap.), HO OCHOBHasi WX 4YacTh
MpUypoUYeHa K TJIIYOOKOBOJHOMY JOXY oOKeaHa. OHHM U3BECTHBl Ha pPa3HBIX
IIyOMHAX ¥ B Pa3JIMYHBIX THIIAX OCAJIKOB: B KPaCHOM TITyOOKOBOIHOM TiMHE 3.5 10
6.5 M B popamMuHU(DEPOBHIX WJIaX, aJIeBPUTAX M MECKax ri1yOMHOW Ha TiyOuHax 3-
4.5 KM, Takke B PpPAAHOISAPUEBBIX, AUATOMOBO-TEPPUIE€HHBIX M JPYTUX
rIIyOOKOBOJHBIX MJIaX. 3amachl jKeJie30MapraHIEeBbIX KOHKpenuit Ha gHe Tuxoro
OKeaHa olleHHBaroTCsi B 1656 Mipa. T, 4TO cocTaBisieT Jyisi Maprasia 358, kenesa

207, nukens 14, xobanbra 5.2, m Meau 7.9 Mipa. T. 3amackl MapraHia Ha JHE
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OKE€aHa MPEBBIIIAIOT 3aMachl BO BCEX €r0 MECTOPOKIACHUAX CYIIH BMECTE B3SATHIX.
[IpoOnema sxene30MapraHileBbIX KOHKPEIUMHA, B TOM YHUCIE U €€ SKOHOMHYECKHE
aCMEKThl, PETYISIPHO OOCYKJIAaeTCsi HAa WHTEPHAIIMOHAIBHBIX TE€OJOTHUECKUX
KOHI'peccax.

Ocoboe BHUMaHUE CIEAYyEeT OOpaTUTh Ha THAPOTEPMATIBLHO-OCATOYHBIE
oOpazoBaHus pudTOBBIX 30H. CaMOCTOSITEILHOE 3HAUYEHHE HUMEIOT PYIOHOCHBIE
rUAPOTEPMATIbHO-0CaI0OuHble  oOpa3oBaHusi  pudtoBeix  30H.  [logoOHble
oOHapyxeHHbIM Ha 1He KpacHoro mops. PyJqoHocHBIE OCaKku COAEPKAT BHICOKUE
KOHIIGHTpAIlMU JKeJie3a, Maprasiia, IUHKa, MEAH, cepedpa M MHOTHX JPYTrHX
sanemeHnToB. O6mme 3anacel pya Ha nHe KpacHoro mopst ouenuBarorcs 50 MIH. T.
OHU, HECOMHEHHO, UMEIOT MPAKTHUYECKOE 3HAYECHHE, U B HEIAJIeKOM Oyayliem
OynyT pa3pabaThiBaThCS. PyJOHOCHBIE OCaJKN BCTPEYAIOTCSA B PUPTOBBIX JOJIMHAX
CPEAMHHO-OKEaHUYECKUX XPEOTOB OKEAHOB U 30HAX KPYIHBIX TPAHCOKEAHUUYECKUX
paznomoB. [IpakTuyeckasi IIEHHOCTh MOJOOHBIX PYIOHOCHBIX OCaJIKOB IMOKa €Ile
HEU3BECTHA.

OcHoBHast 00JIaCTh PacCIpOCTPAHEHUsT KOPEHHBIX IMOPOJl Ha JHE MOpel u
OKEaHOB, TIEPCTICKTMBHAsI Ha TIOJIE3HBIE MCKOMaeMble, —ATO IIeIb(bl WU
MOABOJHBIE OKPaWHbl MATEPUKOB, TJI€ TEOJIOTUYECKUE CTPYKTYpPhl CYIIU
MPOIOJKAIOTCS TIOJT AKBATOPHUSMH.

Haubonee BaXHBIM TMOJE3HBIM MCKOMAEMBIM B KOPEHHBIX MOPOJax meibda
SBISIIOTCS HePTh W Ta3. B HacTosimiee Bpems HepTh T0OBIBaeTCS B aKBAaTOPHUH
Kacnuiickoro Mops, Ilepcuackoro 3ammBa, CysLKOro 3aivBa, B HEKOTOPBIX
paionax CpeauzemHoro mopsi, B CeBepHOM Mope, MEKCMKaHCKOM 3alIUBE, Yy
o6eperoB Kamudopuuu, HOxuoit Amepuku, FOro-3amaguoit Adpuku, HOxno#
ABctpanuu, Ungone3un, Anonun u ap. CokosnoB b. A. BbiaenseT TpU TpyHIIbl
MOSICOB  HE(PTEra30HOCHBIX 0acCeHOB: OKEaHHMYECKHE, KOHTHHEHTAJIbHBIE U
AIUTCOCHUHKIMHANBHBIE.  PaccMorpum — Hambosnee  WMHTEpECHBIE  MPUMEPHI
He(Tera3o0HOCHBIX 0ACCEHHOB aKBATOPHIA.

Ilepcunckuii 3amuB. Ilo CoxonoBy b. A.: «HedrterazonocHsiii 6acceiin

[lepcuckoro 3anuBa sIBIAETCS YHUKAIBHBIM I10 3aracaM HETH U rasa, Iuana3ony
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He()TEra30HOCHOCTH, KOJMYECTBY MECTOPOKICHUU-TUTAHTOB ¢ 3anmacamu Ooiee 1
mipa. T. Ero pazsenannbie 3anachkl coctaBisitor 6onee 50 mupa. T HedTH, a raza 2
TpaH. M3. bacceliH 0o0pa3oBaH TOMIIEH IMOPOA OT KEMOpPHS 10 COBPEMEHHBIX
MONIHOCTBIO 70 12 kM. Bo3pacT HedTera3oHOCHBIX MOPOJA OT MEPMU JI0 MUOIIEHA.
ITepBoe mMopckoe mectopoxaenne OacceiiHa Cadanus ObI0 OTKpHITO B 1951 T.
Bcero B akBatopuu Ilepcuiackoro 3anmmBa HacuuTbiBaeTcs 30 HedTErasoHOCHBIX
MECTOPOXKJIeHUI. BONBIIMHCTBO W3 HHUX CBA3aHO C IUIATHOPMEHHBIMU
TUCIIOKAUAMU CyOMepHUIMOHAILHOT O MIPOCTUPAHHS. MecTopoxieHus
PAaCIIONIOAKEHBI B KONO-BOCTOYHOW M CEBEPO-3allaJHOM 4YacTu 3aiuBa. B mepBom
palioHE MECTOpPOXKACHUSI TMPUYPOUECHBI K TMOrPEOCHHBIM COJISIHBIM KYTOJaM.
[IpoayKkTHBHBI U3BECTHSAKNA W JOJOMHTHI 1Opel U Mena. K 3amany ot Kartopckoro
MOJIyOCTPOBAa  30HBI  HE(PTEra3oHAKOIUIEHUS  XapaKTEPHU3YIOTCS  OOJIBIIMMU
pa3MepaMyd M KPYIHBIMH JIOKaJbHBIMU CTPYKTYpamH, paclpOCTPAHEHHBIMU B
OCHOBHOM Ha CTpyKTypHOW Teppace ['aza. [IponykTHMBHBI IOpCKHE U MEJOBBIC
nopoasl. Kpymueiimumu wmectopoxaeHusmu sBistores Cadanusa,  Kupkyk,
bypran m pap. B Heapax Tteppuropuun, oxpyxarouen llepcuacknili 3anus,
cocpenoroueHo Ooisee 60% pa3BeJaHHBIX 3amacoB HEe(PTH KaUTAIMCTHYCCKUX
ctpad. B 1969 r. B 3amuBe nmoOwiBaiock. 180 ThiC. T HeTH B CYTKH, a BCETO
no0erto 317 muH. T HedTH. OOmUMe 3amackl HePTH HA aKBATOPHH 3aJHMBa
OIICHUBAIOTCA B 8 M. T.

Hedrerazonocusiii 6acceiin Cys1KOro 3ajuBa pacrlojioKeH B aKBaTOPUU U
MPUJICTAIONTMX K HEMY yJacTKaX CyId. bacceitH mpezacTaBiseTr co0oil rpabeH ¢
CHUCTEMOW CTYIIEHUYaThIX cOpocoB. B ocHOBaHMM pa3pe3a 0cCagoYHOM TOJIIU
3aJIeTal0T KOHTUHEHTAJIBHBIE MIECKU C TIPOCIIOSMH U3BECTHSKOB, 1I0JJOMUTOB U TIIUH
KapOoHa u HWXKHEro wMena. OHM TEPEKPHITHl U3BECTHSAKAMH C MPOCIOSIMHU
Meprejie, TIJIMH W TIeCYAHMKOB BEpXHEro weja (MOIIHOCTH 10 1 Km).
Mectopoxknenuss HedhTH M raza HAOMIOMAIOTCS B Tpelesax aHTUKIMHAIBHBIX
CKJIaJIOK M BBICTYNOB (yHIaMEHTa, OCIOXHEHHbIX HapymeHusmu. B Cysixom
Oacceiine wumeetrcs 20 mecTopoxacHu HedTH ©W rasza, TOJOBHMHA W3 HHUX

pacmoyiokeHa B Mpejesiax aKBaTOPHUH 3aJIMBa. 3amachkl O0acceliHa OIICHUBAIOTCS B
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258 muH. T. IlepBoe mMopckoe MectopoxaeHue bamaum Obl1o OTKpBITO B 1961 T.
Omno gasano 350 T Hedtu B cyTku. HepreHOCHBIMU SIBIISIFOTCS CJIOM MHUOLICHA.

IOxno-Kacnuiickuif GacceiiH pacmonaraeTcs B IpeAeiax aKBaTOpuu
IOxnoro Kacnus n Ha cyme Bo BnaauHax p. Kypel. bacceiiH BhIIOJIHEH MOUTHOM
TONIIEH HEOreH-YETBEPTUYHBIX OTJIOXKEHUHM, o0OIlas MOIIHOCTh KOTOPBIX
JOCTUTaeT 8-10KM. Heoren-uetBepTryHbIC OTJIOKCHMUS HOJACTHIIAIOTCS
MajJleOreHOM M ME3030MCKUMH ocajkaMu (MomHocTh 10 7-10kMm). Ha cyme
MOPOJbl 00Pa3yIOT MPOTSIKEHHBIE AHTUKIUHAIBHBIE CTPYKTYpPbI, OCIOXHEHHbIE
JTU3bIOHKTUBHBIMUA HapyuieHUsIMU. HedTerazoHOCHBIMU SBISIOTCS OTJIOXKEHUS OT
ME3030MCKMX JI0 4YeTBepTUUHBbIX. HedTerazoHoCcHbIE  CTPYKTYphl  CYIIH
MIPOJIOJKAIOTCS B MIpeenax akBaTOPHUU.

B mnocnennee pnecatunerue Ha CeBEepHOM MOpE BEJIUCh WHTEHCUBHBIE
pa3BegouHble padoThl. B KoHIIE 1965 T. B OpuTaHCKOM CEKTOpPE MOPS OBLI MOIYYEH
MEepBbIN NPOMBILIUIEHHBIN ra3. CeBepHOE MOpPE MPEACTABISIET COO0N ME30301UCKYIO
Y KalHO30MCKYIO0 BIAJMHY Ha KaJeJOHCKOM U YACTUYHO FEPIMHCKOM OCHOBAHUHU.
Brnaguna BbIMOJIHEHA MOIIHOM TOJINEH OCAJOYHBIX MOPOJ, OCJIONKHEHHBIX
IUANAPOBBIMU  CTPYKTYpaMH C TE€PMCKOM COJNbI0O M JAU3BIOHKTHUBHBIMU
muciokanusiMu.  HedTera3oHOCHBIMU  SIBJSIIOTCS  HIDKHE- U BEPXHENIEPMCKUE,
FOPCKHE U MEJIOBBIEC OTJIOKEHHUS.

Ha axBaropuu CeBepHoro JlegoBUTOro okeaHa, mpuieraromein Kk AJsCKe,
HaxomutTcss CeBepo-AJSCKMHCKUN HedTerazoHOCHBI OacceiiH. OH pacrooxkeH
JacThI0 Ha CyIlle, 4acThlO B mpeaenax menbda. bacceitn mpencrabisieT coboi
ACUMMETPHUYHYIO MYJbIy B KpaecBOM IMpOruOe, BHIMOJIHEHHYIO TJIaBHBIM 00pa3oM
IOPCKUMHU W MEJIOBBIMH OTJIOKeHUsIMH. B mpenenax 6acceitHa BeIsiBiIeHO Oonee 15
MecTopoxaeHn HePTH u raza. [IpolyKTUBHBIMU SBIISIFOTCS TTECYAHUKUA BEPXHETO
W HIDKHETO MeJa, Opbl M W3BECTHSAKHM M TeCYaHUKH Tpuaca M KapOoHa.
MecToposkJIeHHs pacIoyIOKeHbl B IpuoOpeskHoi 30He Mops bodoprta. Ha Ansicke u
akBaTopusix bepurroa Mmopst u Tuxoro okeaHa He()TTHUKH BBIJCISIOT HEIBIN PsiT

HedTera30HOCHBIX 0aCCEMHOB, MPUYPOUYCHHBIX K MEKTOPHBIM BIIaJIMHAM.
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MecTopoKIeH!uss HUCKONAeMbIX VYIVIEM IMOJ BOJAMU MOpPEM M OKEaHOB
n3BecTHl B AHrmuu, [Hotnanguu, Anonun. BeposaTHO, KaMEHHOYTOJIbHBIE
OTJIO)KEHUS C IJIACTAMU KaMEHHOrO YIUISI MPOJOJDKAIOTCS MOJ BogaMu YepHoro
Mopsi Ha wenbpe Typuuu, rie OHU IIMPOKO PACHpPOCTpPaHEHbI Ha CyIIe U
oOpe3atoTcsi OeperoM, H3BECTHBI MEPMCKHUE YIJICHOCHBIE OTioxeHuss Hosoro
IOxxHoro Yansca B ABcTpanuu, rje MiacThl KAMEHHOTO YIUISI HAOIIOJAI0TCS Ha
wiske. B roxkHoit wactu IlpuuepHomopckoit BnaguHbl BOMM3u r.Oneccsl
KaMEHHOYTOJBbHBIE OTJOXKEHHUSl C IUIacTaMu yriig OOHapy>KeHbl OypeHueM Ha
riyoune 1400—1500 m.

B Anrnmuu Ha mnonyoctpoBe Yanbc u  KopHysmn mo o00e  CTpOHbI
bpucTonbckoro 3ammBa pacHpOCTPAHEHBl KAaMEHHOYTOJBHBIE OTIIOKEHUS C
riacTamMu yriaeil. MHOTHe maxThl HAXOASTCS BOIM3M Oepera 3aimBa, a MoA3EMHbIe
BBIPAOOTKH MPOJIOJKAIOTCS TIOJ €r0 BOJaMH. YTJICHOCHBIE OTIIOKEHHUSI OTHOCSITCS
K cpeaHemMy KapOOHYy — BecThaTbCKOMY SPYCy, B CTPYKTYPHOM IUIaHE
TEPPUTOPHUSI PACIIONOKEHA B Mpelenax TepLHUHCKOro IepenoBoro mnporudba. B
HOxno#t SImonun Ha 0. Kroclo W Ha MHOTHMX MEJIKHX OCTPOBKAaX BOIU3H OyXThI
Haracaku pa3pabaThiBalOTCsi KaME€HHBIE YIJIM IOpckoro Bo3pacrta. [llaxTHele
CTBOJIBI HAXOHATCS HA OCTPOBaX, a TOpHbIE BBHIPAOOTKM HA KUJIOMETPbI
MPOTSAHYJIUCH TOA AHOM BocTouno-Kurarickoro mops.

Ha o.Heroodaynmiennq B CeBepHoil AMepuKe KpPYIHOE KEIE30pYyIHOE
MECTOPOXKICHHUE KEJIe30pyAHON (dopManuu JOKEMOpPHs BBISBIEHO Ha cymie (Ha
OCTpPOBE) M MPOAOIIKAETCS MO THOM ATiaHTU4YecKoro okeaHa. IIlaxTHbI cTBOJ
pacrojyioxkeH Ha o. bemi, U OT HEro OTXOAMUT PSAX IITPEKOB IOJ JHOM OKEaHa.
Mecropoxknenue paspabaTeiBaeTcsi Ha akBatopuu. Bomusu o. Cryp-FOccape
HEJaNeKo OT I'. XeJIbCUHKA MarHeTUTOBBIE PYAbl JOOBIBAIOT 1Mo THOM DHHCKOTO
3aJIUBa M3 TUTACTOOOpa3HOM Jalku. MecTopoXJeHHEe IOJ JTHOM 3ajiiBa OBLIO
OTKPBITO TE€OU3MUYECKUMHU HCCIACAOBAHUSAMU (METOJOM MArHUTOMETPHH), OHO
pa3pabaTbiBaeTCA MPU MOMOINU HAMPABICHHBIX MIAXTHBIX CTBOJIOB U INTPEKOB,

NPOJOXKEHHBIX C  OCTPOBOB. JIpyroe MecTopoklieHHe 93TOro  paioHa
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pa3pabatbiBaeTcsl 4Yepe3 TYHHEIb, MPOXOIAIINM MO JHOM 3ajiiBa Ha PacCTOSHUE
2,5 Kkm.

B 3akmioueHue cienyer YNOMSHYTh e€mie 00 OJHOM BHJAE IOJIE3HOTO
uckomaemoro. M3gaBHa 4enoBeK JOOBIBal COJib, BhIIApUBas (MJIM BHIMOPAXKUBAs)
MOPCKYI0 BOJIY B HCKYCCTBEHHBIX WJIA €CTECTBEHHBIX BOJOEMAaX — JIATYHAX H
3aIMBaxX. OJTOT MPOMBICEN UIIMPOKO pPa3BUT BO MHOTMX CTpaHax MHpPa U B
HacTosiee Bpems. Tak, HampuMmep, Takue cTpaHbl, kak Kwrai, HWunus,
Oununnunel, Typuwus, AnoHUS W HEKOTOpBIE APYrue, MOJY4YarOT MOBAPECHHYIO
COJIb TPOCTHIM BBIMAPUBAHUEM COJIHEUHBIMHU JIy4aMU M3 MOPCKOM BOJbl. OQuH U3
HauOosee KPYIHBIX MPOMBICIOB MO J00bIYe coiau HaxoautTcs BOmu3u 1. Can-
@paHIUCKO, TNI€ €XEroJHO MoJy4yaroT Oojiee 1 MIH. T MOBApPEHHOW COJNM U3
Mopckoi Bonbl. B VkpanHe u3 MOpCKoil BOJbI JOOBIBA€TCS COJIb B IIMPOKHUX
Macitabax B 3anmBe CuBaiil, B HEKOTOPBIX MTPUMOPCKHUX 03epax M JaryHax Kpeima
u B npyrux mecrax. Cynedar Hatpus moOwsBaeTcs B 3anmmBe Kapa-boras-I'on
(Kacnniickoe mope). KpoMe mnoBapeHHOU coiau M3 MOPCKOW BOJIbI HU3BJIEKACTCS
OpoM M MarHuid. TexXHOJIOTHsSI MPOMBILIJIEHHOTO MPOU3BOACTBA MO H3BIICUYCHUIO
ATUX BJEMEHTOB M HX COEAUMHEHUW XOpollo pa3padorana. [Ipyroil BaKHbBIN
JJEMEHT - WMOJ M3BJEKAETCA W3 MOPCKHUX Boaopociiei. B Ham Bek, korma Ha
36MHOM LIape OCTPO OLIYIIAETCS HEJOCTATOK MPECHOM BOJBI, €€ BCE YallE U Yallle
MOJIYy4aroT MyTeEM OIpecHeHus Mopckoul. Illupokoe pacnpocTpaHeHre MOIYYHIIN
HEOOJIbIINE ONPECHUTENIbHBIE YCTAHOBKU HA MACCAXKUPCKUX, TPY30BBIX U HAYYHO-
MCCIIeIOBATENhCKUX KopaOisix. I[locTpoeHBl W CTPOSITCST HOBBIE KPYITHBIE
CTallMOHAPHbIE YCTAHOBKHM Ha CYIIE C MCIOJIb30BAHUEM SJIEPHOM SHepruu. Takue
YCTAHOBKM UMEIOT HEKOTOpbIE CTpaHbl. M3BECTHO, YTO MOpPCKas BOAA COJEPKUT
OOJIBIIYI0 YacTh XUMHUYECKHX OJJIEMEHTOB mepuoanyeckor taomumer . .
MeHnneneeBa, B TOM 4YHCIIE W 30JI0TO. Hag mpoOieMol HW3BJICUEHHS 30J10Ta W3
MOPCKOM BOJbl HOTPYAWINCh MHOTHE XHUMHUKH U HUHKEHEPBI, OJTHAKO PE3yJIbTaAThI
OKa3aJIUCh HEYAOBJIETBOPUTEIBHBIMU. 30JIOTO MOHO H3BJIEKaTh, HO 3TO
OKa3bIBAETCS HKOHOMHUYECKHM HEBBITOAHBIM. Bo3MmoxxHO, Temeph Onarogaps

MOSIBJICHWIO HOBBIX aJCOpPOCHTOB d3Ta mpobiieMa BCKOpe OyJeT pelieHa, W He
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TOJIBKO II0 OTHOHWICHHMM K 30JI0OTY, HO W IJiid JAPYIrHMX BaXHBIX JId YCJIOBCKA
XMMHYCCKHUX JJICMCHTOB.

Cnucok nurepatypsi[2,3,4,5,12,13,15]

Bonpocs! 119 caMOKOHTPOJIA:

1.MuHepanbHBIM COCTaB POCCHINEH B MPUOPEIKHBIX 30HAX.

2.XapakTepucTuka HeTera30HOCHBIX MECTOPOXKACHUHN B 1IETb(OBOIL 30HE.
3.Xapakrepuctruka He(pTEra30HOCHBIX MECTOPOXKACHUMN B MPUOPEKHBIX palioHAX U
B MECTaX IMPOSBJIEHUS I'PA3EBOr0 BYJIKAHU3Ma.

4.0xapakTepu3ynuTe MECTOPOKICHUS CTPOUTEIIBHBIX MATEPHUAIOB.

5.MecropoxaeHus ¢GocPopUTOB U KeTe30PYIHBIX KOHKPEITUH.

7. OCO0EHHOCTH re0JIOrMYeCKOro CTpPOeHUs
OKPAMHHBIX 1 BHYTPU MaTePUKOBBIX MOpeii
7.1.Kacnuiickoe Mope

Kacnuiickoe Mope uMeeT 4epThl IJI0CKOro (CEBepHas 4acTh) U KOTIIOBUHHOTO
(toxxHas 4dacth) Mopei. CpedHsis 4acThb MMEET MEPEeXOJHbIM XapakTep. Mexny
CpPEIHEH U F0KHOMW YaCTBhIO PACIIONI0KEH AMIIEPOHCKUAN OPOT - BO3BBIIIEHHOCTH C
rinyounamu Menee 200 M. bacceitn Kacnuiickoro Mopsi pacroyiiokeH B Ipejennax
AJIBIUMCKOTO CKJIQAYAaTOTO TMosca (F0KHAasg YacTh), SMUTEPIEHCKONW TypaHCKOM
m1aTGopMbl ¢ CYOHIMPOTHBIMM pa3zjioMaMH, HUAYIIMMU OT MaHreiiaka K
JlonenkoMy Oacceliny (CpeaHsisi U ceBepHas 4acTh J0 MpeaycThs p. Bonra). Bee
OTU CTPYKTYpPHl OTHAEJNEHBl Jpyr OT JApyra TJIYOMHHBIMH pPa3jOMaMHU.

TexToHUYECKOE TOJIOKEHUE OMPEACISIET XapaKkTep peibeda THa.
Aunbniniickue ckiaaku bonemoro KaBkaza npoTsAruBarOTCs OT allI€pOHCKOTO
MOJyOCTPOBAa HA IOTO-BOCTOK BJOJb AMNIIEPOHCKOTO NOpPOra, Ha KOTOPOM

pacrnionoxkenbl octpoBa (/IBa Oparta, Hedrsaubie Kamuu u ap.), psg OaHOK
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(JluBanoBa u 1p.) U TpsA3EBbIe BYyJIKaHbl. J[pyras BETBb QJIbIMUUCKUX CKJIAJIOK
MPOXOAUT MO IOKHOMY OrPAaHUYECHUIO MOpsI B XxpeOTe Dnab0pyc, SIBISIOMIETOCS
npoaoibkeHueM rop Manoro Kaskaza. Mexay HHMHU pacnojoKeHa BHaguHA
IOxnoro Kacmus ¢ makcumanbHbIMU TiayOumHamMu 10 980 M. DTta BmaaguHa,
BEpPOSITHO, MPEACTaBIAeT CcOOOW OcCTaTku JpeBHero Teruca u mporubaercss B
HACTOSIIIEE BPEMSL.

CeBepHee AmnmepoHckoro mopora Haxoxastcs KapaGorasckuit Bon, FOxHo-
Manrpiniakckuii - nporu06, Manreinuiakckas 30Ha noaHsaTu. Ha  ocwu
MaHrBIIUIAKCKOTO TOAHITUSL (ME3030MCKOr0 METaHTUKIMHOPUS C TePUEHCKUM
anapoMm) pacnoynioxkeH o. Kymanel W psn  HOABOJIHBIX OaHOK, AaKTHUBHO
MMOJHUMAIOIINXCS U Pa3MBIBAEMBIX MOPEM B HOCTOSIILIEE BPEMS.

CeBepHas 9acTh MOPS HAXOAUTCS B TIpenieNiaX OKpanHbl Pycckoii mmatdopmbl
_ IIpukacknuiiCko¥ BIIaJIWHBI, BHINOJHEHHOW MOIIHOW TOJIIENW OCaJOYHBIX MOPOL
OT BEPXHETrO IMaJie0305 10 YETBEPTUUYHBIX. BO BIaJiMHE IIMPOKO pacpOCTPaHEHbI
COJISHOKYIIOJIBHBIE CTPYKTYphI, OHa OTAelieHa OT TypaHCKoW TuIaTopMbl
[NIyOMHHBIM Pa3JIOMOM.

CoBpemennbie ocaaku Kacnuiickoro Mopst pe/ICTaBiIeHbl IECKaMu, TIECKaAMU
C PaKylIKOH, OOJIMTOBBIMM IIECKaMH, AaJEBPUTOBBIMU M aJE€BPOIEIUTOBBIMHU
nnamu. HaGmronaercst acuMMeTpus B paclipe/leIEHUH OCaJKOB: B 3aMaJHON 4acTu
npeo6J1aIafoT TEPPUTCHHBIC 0CAJIKU, B BOCTOYHOM - kKapOoHaTHbIe. B 3ammBe Kapa-
boras-I"on ocaxxnarotcs cynbhaTHBIC U XJIOPUIHBIE COJIH.

[Teckn MMUPOKO pacpoCTpaHEHBI B CEBEPHOM YacTH MOpS Ha TIyOMHAX 10 5-
10 M, OOBIYHO OHU MEITKO3EPHHUCTHIC (MHOT/Ia WJIMCTHIC) KBapIIEBBIE C MIPUMECHIO
PaKOBUHHOTO JeTpuTa W pakymku. Ilecku (B TomM uwmcie Oonee TpyoObIe)
BCTpEYarOTCsl 1o Bceil mepudepun Mopst B 30He JuTopaiu. OONUTOBBIE MECKU
pacnpocTpaHeHbl B IOTO-BOCTOYHOM YacTH aKBaTOpUM Ha TIIyOMHaXx a0 15 M.
[Iupoko pa3BUTHl pPaKyNIEYHUKH, OHH OOpPa3ylOT OOMIMUPHBIE TMOJS BAOIb
BOCTOYHOro Oepera W B ceBepHOW wyactu Mmops. [IpotuB yctes p. Boaru

paciiojiaracTtcsia ,ZIJIPIHHI)Iﬁ A3BIK aJICBPHUTOBLIX UJIOB - BBIHOCHI P. Bouaru.
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MenkoaneBpUTOBbIE Wb 3aHUMAIOT OOLIUPHBIE MJIOMIAAN B TIIYOOKOBOTHOM
KOTJIOBHMHE M Ha €€ CKJIOHaX. [ TMHUCThIE c1a00M3BECTKOBBIE WIJIbl BCTPEYAIOTCS Ha
riyounax ot 400 go 960 M, rmaBHbiM 00pa3om B FOxHOU KoTIOBHUHE. CKOPOCTH
ocaakoHakorienuss B Kacnmiickom mope pocturaer 60 cm/1000 nmetr B 10KHOMU
rryookoBoaHo# Bnaguue u 600 cm/1000 net BOM3u ycThs p. Kyphl.

Uctopus Kacnuiickoro Mopsi BBISICHEHA B JETalsX TPYJAMHU LEJIOro psiaa
re0JIOr0B, U3 KOTOPBIX cienayeT ynoMmsHyTh B.I1. barypuna u C.A. KoBaneBckoro.
AxkBaropuss Kacnuiickoro Mopsi € KOHIIAa HEOr€Ha II0 HACTOSIIEe BpEMs
MIEPUOIUYECKHA U3MEHSIIACH B CBSI3HU C KIIMMATOM M TEKTOHUYECKUMU JIBUKCHUSMHU.
MuHHMaNbHBIX Pa3MEpOB OHA JOCTHUIJA B HUKHEM U CPEIHEM IUIHOLIEHE (BEK
MPOAYKTUBHOW  TOJIIIH ANIIEPOHCKOr0 TMOJYOCTPOBa), KOTJa COCTaBIsia
MPUMEPHO OJHY TPETh aKBATOPHH COBPEMEHHOTO MOpS M ObLTa MpHUypouYeHa K
I0’)KHOU KOTJIoBUHE. B 3T0 Bpems ¢ ceBepa B Kacmnuiickoe o3epo (Mope) Bmajaana
MotHas p. Bonra, mpuHOcuBIIas 0610MOo4YHBIA MaTepuan ¢ Pycckoi miatdopmbl
[barypun B.II., 1937].

MakcumanbeHblii  pa3nuB  Kacnuickoro Mopsi YCTaHOBIEH B TMO3JHEM
IUTMOIIEHE (AKYarbUIbCKUIM BEK), KOTJa BOJBI MOPS MOKPBIBAJIM OOIIMpPHbBIC
TEPPUTOPUU BIOJIb AOJHMHBI p. Bonrm Bmmore 10 yctes p.Kambl, Ha 3amane
[Tpukacnuiickyto Jenpeccuio U JoJuHY p. MaHblY, Tie cOO0Ianuch ¢ A30BCKUM U
UepHbIM MOpEM, a HA BOCTOKE, BOBMOYKHO, C ApajbCKUM.

CpaBHuUTENBHO HEOOJbIIME pa3nuBbl Kacmuiickoro Mopsi MpPOUCXOAWIIH B
YETBEPTUYHBII MEPHOJ, OYEM MOXHO CYJIUTh IO CJIOSAM MOPCKHUX TJUH B
Ceepnom Ilpukacniuu BmioTe 10 T. Bonrorpaga (xazapckas M XBaJIbIHCKas
TpaHcrpeccuu). B mocneneanukoBoe BpeMsi akBatopusa Kacmusa no Hammx aHEH
MIOCTENEHHO COKpallaeTcs, XOTs HEOJHOKPATHO HaOII0IaJuch TPaHCIPECUHU
HeOoJbIIOro MaciiTada.

AxBaropust Kacniuiickoro Mopst sIBJisieTCsl IEpCIEeKTHBHON Ha HedTh u ras. B
IO)KHOW YacTH MOpsI BIIOJb AINIIEPOHCKOTO MOPOra pacrojoXeHbl MOPCKHE
HeTAHbIE TPOMBICIBI. B03MOXHO, HedTEra3oHOCHOU SBISIETCS aKBaTOpPHUS Ha

NPOJOJKEHUN MaHTBIIIUIAKCKUX CTPYKTYp, a TakKe CeBepHas 4acTh MOps B
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npeaenax Ilpukacnuiickoit Bmanunel. HedrerazoHocHocTh B mpenenax 3ToU

BIIaAWMHBI JaBHO M3BCCTHBI.

7.2.Apajibckoe Mmope

Apanbckoe MOpe IpeAcTaBisieT COO0M HeOOIbIION BHYTPUKOHTUHEHTAIbHbBIN
BOJIOEM O3€pPHOTrO THUIIA. AKBATOpUS MOPSI COCTaBJIsAECT 66 ThIC. kM°. OCHOBHBIMH
MCTOYHUKAMU MUTAHUS €T0 SBISIOTCS BOABI pek AMynapeu U Ceipaapbu, Oepymux
Hayano y deaHukoB Tsub-Illans u [Tamupa. MakcumanbsHas rnmyOuna mops 68 M.
Apanbckoe MOpe pacloyio)KeHO B Mpenaesiax OOMUPHOM  AMUTEPIIEHCKOM
Typanckoit tmatrgopmbl, rAe 1oA IMIATGOPMEHHBIMU MAJIEOT€HOBBIMU U
MEJIOBBIMU C1a00IUCIOUPOBAHHBIMU OTJIOKEHUSAMU 3aJIeTal0T
T€OCUHKJIMHAIIbHBIE oOpa3oBaHus, MpETEPIIEBIINE CKJIAI4aTOCTh B
MO3/THETAJIE030MCKOe BpeMs (repluHcKas ckinaadarocts) [Anmmun A.JL, 1953].

bepera ApaibCKOro MOpsi CIOXKEHB MEJIOBBIMH, MAJICOTCHOBBIMU U
YETBEPTUYHBIMU OTJIOXKEHUSIMH. MeIoBble OTJIOKEHUS (U3BECTHSKU, TJIMHBI,
MECYaHUKU U Jp.) OOHAXKAIOTCS B AHTUKIMHAIBHBIX CTPYKTYpax IMOJIYyOCTPOB
Kymannsl Ha ceBepe 1 MyliHaK Ha IOr€ U B HEKOTOPBIX Apyrux mecrax. [upokum
pacIpoOCTPAHEHUEM  TOJB3YIOTCS MAJIEOT€OHOBBIE OTJIOXKEHUA. TeppuUreHHbIE U
KapOOHATHBIE MOPOJAbl TNajeoreHa ciaratoT Oepera Mops U IOJYyOCTpOBa B
3amaJgHON U ceBepHOM ero yactu. Tam ke BCTpedaroTcsl U 0OHAKEHUSI HEOT€HOBBIX
IIOpOJ1, MPEACTABICHHBIE NECKAMH, PAKyLIEYHUKAMH, IJIMHAMU U Ap. Meprenu u
M3BECTHSKM BEPXHEr0 MHUOLICHA CJIaratoT BEPIIMHY ato YcropT. Ha BocTouHOM
U IO)KHOM Oepery pa3BHUTHI YETBEPTHUHBIC OTJIOkKEeHUs. OHU TpefCcCTaBICHBI
MOPCKMMH TJIMHUCTBIMM TE€CKaMH C PAKyLIKOM, DOJIOBBIMU IIECKAMU U
Yepe10BaHUEM IIMHUCTHIX MECKOB U MECUaHUCTHIX TJIMH B APEBHEM AJTIOBUU PEK.

ApanbCckoe MOpe BO3HHMKIO B KOHIIE IUIMOIIEHA (ammiepoHCKas »Ioxa) Hu
nmeno cBa3b ¢ Kacrmiickum mopeM. UeTBepTuyHasi UCTOPUS MOPSL M3y4YEHA €lle
HEJIOCTATOYHO. B paHHe- U cpelHEeUeTBEPTUUHOE BpeMs p. AMyJapbs BHajajia B

Kacnuiickoe Mope m Apaiibckoe Mope ObUIO HEeOONBIIMM 03epoM (OaKMHCKOE U
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xa3apckoe Bpems). BpemMeHamu ApanbCkoe MOpe TNEpechIXajlo MOJHOCTHIO
[JIeimapes B.U., 1967].

B Havase mnO3AHEYETBEPTUYHOIO BPEMEHHM (XBaJIBIHCKOE) AMyaapbs
MoeBpeHyna B CTOpoHY Apainbckoro Mops (17-18 Twic. ner Tomy Hazan) u
BO3HHUKJIO ApaibCKOE€ MOpPE, 3aHUMABIIIEE B TO BPEMSI TEPPUTOPHUIO, 3HAUUTEIBHO
OOJIBIIIYI0, YEM COBpPEMEHHOE Mope. B KOHIle MO3AHEXBAIBIHCKOIO BpPEMEHU
aKBaTOpHsI MOpS CHOBA COKpaTUJIAach, YTO, BEPOSATHO, CBSI3aHO C U3MEHEHUSIMU
kinMarta (Oonbluas apuau3anus Kinumara). B mocnexsanbiHckoe Bpems (TOJIONEH,
10-11 ThIC. 1€TO pa3Mepbl aKBATOPUU MOPS U TITyOUHBI HEOJHOKPATHO MEHSUIUCH -
MIPOUCXOUIN TPAHCTPECCUU U PETPECCUH MOPSI.

Hctoputo Apanbckoro Mopsi B rosionene BocctaHoBul C.A. Peznukos [1974
r.], OH OmpeAenwy UUKIMYHOCTh  OCaJKOHAKOIUIEHUS, CBA3AHHYIO C
TPAHCTPECCUSIMU U PETPECCUSIMU.

B ocHOBaHMU TOJIOLIEHOBOW TOJIM OCAJKOB 3aJIETAlOT APEBHEAPATbCKUE
CJIOU, MPEJICTABICHHbIE B ITyOOKOBOJHOW YacTH MOPS TJIMHUCTBIMU U TIIMHUCTO-
aJeBPUTOBBIMU WJIaMH, B TPUOPEIKHON YACTH - MECKaMU C IpaBUEM U TajbKou U
PAKOBHHHBIM AETPUTOM. MOIIHOCTH ApeBHEapanbckux cioes 0,7. B aTux ciosx
BcTpedarotcst pakoBuHbl Cardium, Dreisena, Planorbis u ap.

Belle pacnonaratoTcsi ciiou JIpEBHEAPAIbCKONW PErpeccuu, NMpeacTaBICHHbIE
TUIICOM C TIPUMECHI0 TEPPUTCHHOTO0 MaTepuana, MUPAOWIMTOM M aCTPaXaHUTOM.
MomHocts 3THX cnoeB 0,5 m. Cinoum apalibCKOM TpaHCTPECCUU COCTOSIT U3
TJIMHHACTO-U3BECTKOBOTO MJjla C JIpeiicCeHaMU U TUIAaHOPOMCAMH, MOIIHOCTh CJIOEB
0,45 M. ApasibCKHM€ perpecCUBHbBIE CIOM MPEACTABICHBI TJIMHUCTO-U3BECTKOBBIMHU
WJIaMU C TUIICOM MOUIHOCTBIO.

HoBoapanbckue TpaHCIPECCUBHBIE CJIOW COCTOSIT U3 TIMHUCTO-U3BECTKOBOTO
1 MEJIKOAJIEBPUTOBOTO Miia MoniHOCThio 0,4 M. Ocagku HOBOAPaIbCKON perpecuu
COCTOST M3 CJIOSI TUTICA MOIITHOCTEIO 0,2 M.

CoBpeMeHHBIE OCaAKM ApajibCKOrO0 MOpsS NPEACTaBIEHbl TJIMHUCTO-
U3BECTKOBBIMM U MEJIKOAJIEBPUTOBBIMUA WJIAMU B OTKPBITOM YacTH MOpH,

KBAapLUCBbIMH IICCKaAMMW Ha IIJISKC. OC&I{KI/I COACpKAT PAKOBHHBI MOJIJIFOCKOB
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Cardium eduele, Dreisena polymorpha u ap. MomHOCTh COBPEMEHHBIX OCAJIKOB OT
0,07 no 1,1 M B npuAEABTOBBIX y4aCTKaX aKBATOPHUU. | TMHUCTON3BECTKOBBIE WIIBI
INIyOOKOBOJHOM 4YacTh MOpsS MMEIOT Cephlii 70 YepHOro IBET M 3amax
cepoBojioposia. KBapiieBble MMECKM € PAKOBUHHBIM MaTEpUAIOM pPa3BUTH Ha
Oeperax, MOABOJHOM OEperoBoM CKJOHE 10 TyOuHbl 7-10 M. OOIUTOBBIE TIECKU
HaOJII0/Ial0TCSl B CEBEPO-3aMaJHON YacTH MOPS.

[To cocTaBy TsKENBIX aKIIECCOPHBIX MUHEPAJIOB B OCaJKax ApaibCKOro Mops
BBIJICJISIIOTCSL  YEThIpE TEpPpPUTr€HHO-MUHEpasiornueckue npoBuHuuu: Cesepo-
Apanbckasi CTaBpoJIMT- 3nujaoToBasA, CpelHeapanbckas - UUPKOH-3MHUI0TOBAS U
Apanbckass - ampuOuon -3nuaoToBas. MuHepaabHBII COCTaB TEPPUTCHHBIX
OCaJIKOB OIPEJIENSAECTCS] BBIHOCAMU PEK M MaTepHaoM, MOCTYHAIOIUM OT abpa3uu
Oeperos.

7.3.baaTuiickoe Mope

bantuiickoe Mope TmpeacTaBiaseT Cco00Ml  JIeNpeccHr0 TEKTOHUYECKOTO
MPOUCXOXKJEHUS HAa IXKHOM CKJIOoHe banrtuiickoro mmra, 00paOOTaHHOTO
JIETHUKOM BO BpeMsi BennKkoro 4eTBEpTUYHOTO OJICICHEHHUS.

Ceepnbiii 0eper dunHckoro 3anuba, Oepera boTHHMYECKOro 3amuBa U BcCe
nooepexxkbe  CKaHIMHABCKOTO  MOJYOCTPOBA  CJIOKEHBI  KPHUCTALIMYECKUMU
MopoJlaMi  apxesi ¢ MpPOTEepo30s - THelca, TpaHUTaMU, MarMaTUTaMH,
KPUCTAJUTMYECKUMH CJIAHIIAaMH, KBapIUTaMU W MHOTHUMHU APYTHMH IOPOJAMH.
OcraHupl 3TUX MOpoA 00pa3yrT B ycThe boTHHMYeckoro 3amuBa W y Oeperon
CkaHJMHABCKOTO MOJIyOCTPOBA MHOTOYHMCJIEHHBIE OCTpOBa - O0OJAaCTh pPa3BUTHUS
Ixep.

Ha roxxHom Gepery ®@UHCKOTO 3alvBa Pa3BUTHI HOPOJbl HUKHETO Mane030s
(keMOpHii, OPAOBHUK, CHIIYP), JISKAIIHE MOYTH TOPU30HTAIBHO WIIM C HEOOIBITUM
VKJIOHOM K pory. HuxHenaneo3olckue OTI0XKEHUS MPEeACTaBICHbl IEeCKaMH,
MeCYaHUKaMH, TJIMHAMH, U3BECTHSAKaMU U nojomuTamMu. OHH criaratoT Oeper u
MHOTHE OCTpOBa M OaHKU y moOepexbs JcToHuH. [louyTh HA BCEeM MPOTSHKEHUU
Oepera HaOJIOAAETCA BBICOKMH YCTYN KOPEHHBIX MOPOJ, HAa3bIBAEMbI TIIMHTOM.

OH, BEpOATHO, UMEET TEKTOHUIECKOE TIPOUCXOXKIEHUE (COPOC, 3aTI0KEHHBIH e1lle B
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naneo3oe). Baonb rimHTa Geper BBICOKHM, Ha ype3e BOAbl 4acTO BCTPEUAIOTCS
TaJICUHUKHU.

K BocTouHOMY U 10’)KHOMY O€pery Mopsi MPUMBIKAET Cyilla ¢ 00Jiee CIOKHBIM
reOJIOTMYECKUM CTPOCHHUEM. 3JE€Ch Pa3BUTHI OCAJOYHbBIE TOJIIM OT MaJie030s 0
YeTBEpTUYHBIX.. Ha maneo3oiickoM ckiIagyaToM WM c1a00 JUCIOIUPOBAHHOM
dbyHIaMeHTe BCTpEYAIOTCS BOAJAWHBI M TOAHSATHS ME3030MCKUX OO0pa3oBaHUM.
Brnaaunel  BBIIOAHEHBI  MEJIOBBIMU W IOPCKUMHM  OTJIOKeHHsiMU.  OHu
MPOCIICKUBAIOTCS. HAa CYIE W MPOJOJDKAIOTCS B Mpeliesiax akBaTOpUU MOps. DTy
KPYIIHYI0O TEKTOHUYECKYI0 CTPYKTYPY Ha3bIBalOT bDaITUICKON CUHEKIN30M,
KOTOpasi B IIEHTPAILHOW YaCTH MMEET OCAJOYHBIA MOKPOB MOIIMHOCTBIO 5-7 KM,
HauOoJiee MOTHYTasl €€ YacTh cMenleHa K 1ory. CHHEKIIN3a OCI0KHEHA CUCTEMOU 1
CyOMEepHUIMOHANIBHBIX M CYOLIMPOTHBIX pa3IOMOB. 3eMHas Kopa B Mpenenax
banTuiickoi CHHEKIN3bl UMEET KOHTUHEHTAJIBHOE CTPOCHUE.

Ha Oeperax m Ha nHe banaTuiickoro Mopsi HIMPOKO Pa3BUTHI Pa3iUyHbIE
JIETHUKOBBIE OTJIOKEHUSI - MOPEHBI, BOAHO-JIEAHUKOBBIE 00pa30BaHHUs, O3EPHO-
JIEITHUKOBBIE JIGHTOUYHBIE TJIUHBI U Ap. MOpEHbI U MOPEHHBIE TPSI/Ibl BCTPEUAOTCS
Ha Oeperax M o00pa3ylOT BO3BBIIEHHOCTH W Ha JHE, T[J€ JTOT Marepuall
MOABEPraeTcsl BO3JACHCTBUIO BOJIH U TEUEHUN - IEpepadaThIBAETCS MOPEM.

CoBpeMeHHbIE 0caKku banTuiickoro Mopsi peACTaBIEHbI rajJbKoi, rpaBUEM,
neckamMu (4acTo C BallyHaMHU JIEIHUKOBOTO TPOMCXOXICHHUs) Ha Oeperax u
MeCTaMHU Ha JHE, NMeCKaMU OT KPYMHO- JI0 MEJIKO3EPHUCThIX Ha IUISKaX U B
npuOpeXHOW  30HE, AJICBPUTOBHIMU M AJCBPOINEITUTOBBIMH  WJIAMH B
riyookoBogHOM uwactu Mmops. CoaepkaHue KapOOHATOB B Ocajgkax MOps
He3HauuTenbHOe (1-5%), mMecramu mnoBbimaercss 10 30% 3a cyeT pa3mbiBa
KOpPEHHBIX KapOOHATHBIX Mopox Ha aHe u Oeperax. CoaepikaHue OpraHUYECKOTO
BEIIECTBA B Ocajikax Ha gaHe u Oeperax. CopepkaHue OpraHMYECKOTO BEIIECTBA B
ocaJikax BBICOKOE, HanOobIee KoaudecTBO Copr HAOMIONAETCS B IIIyOOKOBOIHBIX
ujax u B BocTouHoM yactu dunckoro 3anua (10 5-10%).

OO6pryHO y Oepera 3ajeraroT IMECKH, Jaibllie OT Oepera OHU CMEHSIOTCS

MIECYaHO-aJICBPUTOBBIMH W AJICBPUTOBLBIMH H IICJIIMTOBBIMH HJIAMHU. OI[HaKO BO
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MHOTHX MECTaxX 3Ta HOpMaJibHasl MIOCJIeI0BATEIbHOCTh HAPYIIAETCs, KOrJa Ha JTHE
UMEIOTCSL  JIEMTHUKOBbIE (MOPEHHBIE) OTJIOXKEHUS, NepepabOoTaHHbIE BOJHAMHU U
TeueHUussMu. B 3TOM cilyuae mocieoBaTeibHOCTh U3MEHEHUSI KPYIMHOCTH YaCTHII
M0 Mepe JBIKEHHUS OT Oepera B CTOPOHY MOps CIEAYIOIIasi: MECKU, AJIEBPUTHI,
aJIeBPOMENIUTHI, aJI€BPUTHI, MIECKU, TalbKa U TpaBUi U T.J . Takasg KapTUHA 4acTo
HaOmonaercst 'y OeperoB JIuteel (Ilamanra, IlIBeiitoitn), JlatBum u B npyrux
Mectax. Muorue yvacTku JHa (ocoOeHHO y OeperoB CKaHAMHABCKOTO
MOJIyOCTPOBA) JIUIIIEHBI OCAJI0YHOTO MOKPOBA: OOHAXKAIOTCS KOPEHHBIE MOPObI Ha
0aHKaX, OTMENSX U B 00JIaCTSIX Pa3BUTHUSA LIXED.

B ocagkax banTuiickoro Mops IIHPOKO Pa3BUTHI KEJIE30-MapraHUEBbIE
KOHKpPEI[MU, 4YacTO cojJiepxauume poaoxpo3uT. OHM HU3BECTHbI B MEIKOBOJHOM
PwxckoMm 3anmBe Ha TpaHULE MEXAY OKHUCIUTEIBHOM M BOCCTAHOBUTEIBHOU
30HAMHU OCAJKOB, B MEITKOBOJAHOW 4acTu Mopst BONM3u Oeperos [lombimm, a Takxke B
rIIyOOKOBOJHBIX BIQJMHAX IEHTPAIbHOM U 3anagHoi yacteil bantuiickoro Mops.

B Puxckom 3amuBe CiOM COBPEMEHHBIX T'IMHUCTBIX WJIOB UMEET MOIIHOCTH
ot 1 1o 100 cm, BpemMs HakormieHus 3toro ciost okojio 7000 net [CtpaxoB H.M. u
ap., 1986 r.]. B ToJlle IIUHUCTHIX WIOB, UIUCTBIX MECKOB U MECKOB COACPKHUTCS
3HAUYUTENIbHOE KOJIMYECTBO OPraHHUYECKOTO BellecTBa. BepXHuil TOpU30HT OCAIKOB
MOIIIHOCTBI0O 2 CM HMeeT OYypyr OKpacKy - OKHCIICHHas 30Ha OCajJika, HIKE
OKpacka M3MEHSIETCd B 3€JICHOBAaTO-CEPYI0, TEMHO-CEPYI0 U YEPHYIO -
BOCCTAHOBJICHHAs] 30HA OCAJIKOB.

Bricokoe coaepkaHME OpPraHUYECKOrO BEIIECTBA BBI3bIBAECT PEAYKLHIO
’Keje3a M MapraHila ¥ JBUKEHUE HX BBEPX B OKHUCICHHYIO IUIEHKY OCaaKa,
JajbHEWIee IepepacrnpefesieHne WX BHYTPU OTOM IUIEHKM NPUBOAUT K
dbopmupoBanuto koukperuii [CtpaxoB H.M. u np., 1986 1.].

Bo Bmagunax bantuiickoro mops (rimyouasl 250-450 M) pa3BUTHI TIIMHUCTHIE
Wibl, OOOTrallleHHbIE OpraHMYecKuM BemecTBOM. OcaJKkyd BIAIWH SBISIOTCS
BOCCTAaHOBJICHHBIMH, W B HHUX BCTpeyaloTcs c(hepocenuTsl cuaepura ¢
pONOXpO3UTOM W TUpUTOM. Pacrnpenenenne ocagkoB B bantuiickom Mope

MOKa3aHO Ha puc. cTp. 299.
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Ucrtopus pazsutus bantuiickoro Mops. bantuiickoe Mope SIBISIETCS OTHUM U3
CaMbIX MOJIOJIBIX MOpEH 3eMHOro Iapa, OHO 00pa3oBajioch Bcero 12 ThIC. JeT
TOMY Ha3aJl B Hayaje TMOCIeJIeIHUKOBOM »droxu. Bo Bpemss MakCUMaJIbHOTO
MOCJETHETO OJIeICHEHU (BIOPMCKOTO) TIOYTH BeCh OacCeiiH COBPEMEHHOIO
Bantuiickoro Mmopst ObUT MEPEKPHIT JIEAHUKOM. Bo BpeMsi OTCTyIUIEHUSI U TasiHUS
neaHuKa (mpuMepHo 15 ThIC. J€T TOMYy Ha3aj 3Ta TEKTOHWYECKas BHaJNHA, JOXKE
KOTOPOU ObLJI0 00pabOTaHO JIETHUKOM, 3aMIOJHUIIACH MACCOM BOBI - 00pa30BaoCh
JlenoBoe 03epo (Mope), YPOBEHb KOTOPOT'O OBLI BBIIIE YPOBHS OK€aHa M M30BITOK
BOJIbI CT€KAJI B ATiaHTH4YeCKUi okeaH. Okosio 10 ThIC. J€T TOMY Haszajl ypOBEHb
MOPSI TTOHU3WIICS M YCTAHOBUJIACH CBSI3b €r0 C OKEAaHOM, COJICHBIE BOJbI OKEaHa
MIPOHUKJIIA U YCTAHOBUJIACh CBA3b €r0 C OKEAHOM, COJIEHBIE BOJbI OKEaHa IPOHUKIIN
B MOp€, BO3HUKIIO HOJIbIMEBOE MOpE, 0 UMeHH MoJutiocka Joldia arctica, oOminbpHO
3acenuBIero ero Bonabl. MompauweBas ¢asa cymectBoBaHus bantwmiickoro mops
MPOJI0JKANIOCh OKOJIO 1 ThIC. JIET.

3ateM B pe3ynbTare nojausaTus B odnactu IOxuou IIBeruu u KOtnanackoro
MOJIyOCTPOBa CBSI3b C OKEAHOM HapylmiWjiach M MOpE NpeBpaTWIOCh B
MIPECHOBOJAHOE AHIIMJIOBOE 03€pO (MOpE) MO MMEHHM HACENSBIIEr0 €ro MOJIIIOCKA
Ancylus fluviatilis AarunoBoe o3epo mpocymectBoBaiio 6onee 1 Toic set. HoBoe
OITyCKaHHE CYIIW B 00JIACTH TaTCKUX MPOJMBOB MPUBEIO K BO30OHOBIECHUIO CBA3U
C OKE€aHOM BO3HHKJIO JIATOPMHOBOE MOpE MO MMEHHM Moiumtocka Littorina littorea.
JlutopuHOBOE MOpE CyIIECTBOBajIO 3,5 THIC.JIET, COJCHOCTh €ro Obla BBIIIE
coBpeMeHHONU Ha 5-6%o . [lpumepno 4 ThIC. JIeT TOMy Hazaja OOMEH BOJAMH C
CeBepHBIM MOpPEM COKpATWJICS W HACTyNWia COBpEeMEHHas (a3za pa3BUTHS
bantuiickoro mops. OTy ¢a3y MOXHO Ha3BaTh MopeM Makoma 10 HWMEHHU
MoJUTFOcKa Macoma baltica, mHMpoko pacnmpocTpaHEHHOTO B COBPEMEHHOM
banTtuiickom mope.

7.4.CpenuszeMHoe MOpe

bacceitn CpennzeMHOro MoOpsi paclojOXkEH B Npeaenax KanHO30MCKOro

CKJIaYaTOTO MOosica IMUPOTHOTO MpocTUupaHus. bepera cioxeHbl WIH OKPY>KEHbI

aIIBIIMUCKUMHU CKIaa4aTbIMH1 Xp€6TaMI/I, YacCcTb U3 KOTOPLIX IMPOAOJIZKACTCA HA €TI0
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nHe. ToJIbKO IOro-BOCTOYHAs 4YacTh MOPS OKpYK€Ha paBHUHAMH M HUMEET
nokeMOpuiickuii  (QyHIaMEHT, TMEepeKphIThIA IamoM 0Oojee MOJOJbIX -
ME3030MCKHX W KAaMHO30WCKUX - OTIOXEHHH. Cpeau3eMHOEe MOpE THUIIMYHO
KOTJIOBUHHOE C OOJbIIMMH TIyOMHaMu M y3kuM meiabdom. Hlupokuit menbdh
HaOmonaercst B JIluonckoMm 3anuBe, mexay Tynucom n Cunmiinei u B ceBepHOMU
yactu Anpuatndeckoro mMops. KOHTHHEHTalbHbIE CKJIOHBI JOCTATOYHO KPYThIE,
U3pe3aHbl MOJABOAHBIMU KaHbOHaMH. Cpenn3eMHOe MOpe - 3TO 00JacTh BBHICOKOU
CEMCMHYHOCTA M WHTEHCUBHOIO ByinKkaHu3Mma (ByinkaHbl CtpomOonu, Besysui,
OTHa u 1Ip.)

3eMHasi KOpa MOJl BMaJMHAMU MOpPS UMEET OKeaHWuyeckoe cTtpoeHue. OHa
COCTOMT W3 CIEAYIOIHUX CJIOEB. | CIIOW -pBIXJBIE OCAaAKH CO CKOPOCTBIO
pactpocTpaHeHHus] ceiicMUYecKuX BOJH - 1,5 - 2,5 km/c. DTOT cnoil B Aipkupo-
IIpoBaHcanbckoM OacceliHe UMEeT MOIMHOCTh 1 kM. 2 cion -
KOHCOJIMJUPOBAHHBIE OCAJIKM U OCAJIOYHBIE OCAJKH M OCaJ0YHBbIE IMOPOJBI CO
CKOPOCTBIO pPacHpOCTpaHECHHS celcmudeckux BomH 3,4- 6,0 km/c, Takxke
HeOonbIoW MoumHOoCcTA ( okono 1 km). 3 cnoil - 0a3a’dbTOBBI CO CKOPOCTHIO
pacrpocTpaHeHHUsI CEHCMUYIECKHUX BOJH 6,6 - 7,0 KM/C, MOIITHOCTH 5-6 KM.

[ToBepxHocTh MoxopoBHYa (CKOPOCTh PACIPOCTPAHEHUSI CEHUCMUYECKUX
BoiH 7,7-8,0 kM/c HaxomuTcs Ha riryomHe 10-14 kM Hke ypoBHS Mops (Xepcu
JIx., 1969). Ananornynas niam O1v3Kas KapTHHA HaOJII0/1aeTCsA B BOCTOYHOM YacTh
Cpenuzemuoro mopsi. Cnoil 2 3eMHOW KOpbI CIOXKEH OCAaJOYHBIMU M (WUJIN)
BYJIKAaHOT€HHBIMU TOPOJAMH, KOTOpbIE€ YacTO SBIISIOTCS CKJIaayaTbiMu. B
boneapckoli  KOTJIOBMHE W B BOCTOYHOM 4YacTH MOps  OOHaApY)KEHBI
COJITHOKYTIOJIbHBIE CTPYKTYPBHI.

PaccMoTprM OCHOBHBIE YEPThI T€OJIOTHYECKOTO CTPOSHUS MPUOPEKHON 30HBI
n akBaTopuu 1o paitonam CpeauzemHoro Mops. B JImonckom 3anuBe
MOTPY)KEHHAs T10J] ypPOBEHb MOpPS YacTh KOHTHMHEHTA TPEACTaBIsieT coOoM
MHOLEHOBYI0 MOHOKJIMHAJIbHYIO PaBHUHY, HAKJIOHEHHYIO K ory. B nonune
HUKHEro TeueHus p.PoHbl ckBakmHa Ha TiiyomHe 1500 M BCKpbUIa MOpCKHUE

IUIMOLIEHOBBIE TKMHBL. [IpoTuB 1. Mapcens nponoimkeHue MaTepuka noj YpoBHEM
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MODPSI CII0’KEHO MEPTEIIMU, CIaHIlaMH Naje030s1 U rpaHuTaMu. Mbic AHTHO U Bech
JlazypHbiil Oeper mpeacTaBIsIOT OO0 IOPCKYIO KYICTY, YXOASAUIYIO HAa TIIYOUHY
2500 u u3pe3aHHYIO MOJBOJAHBIMU KaHbOHAMH. TakuM 00pa3oM 3amagHasi 4acTh
nodepexbss CpenuzemMHoro Mopsi B npegenax DpaHIuUM B TEUEHUE HEOreHa
UCIIBITHIBAJIA OITyCKaHHUE.

Kopcukanckuit kanan, orpemsrommii 0. Kopcuky ot Tokcukanckoro
apxuresnara, MPEeICTaBIAeT CO0ON CUHKIMHAIBHYIO JIOXXOWHY , BBIMOJHEHHYIO
UJIAMU.

Bnons moGepexbs Adpuxu ot ['mOpantapa no TyHuca pacnoyioxeHbl
AJBIIUICKUE CKIIAAYAThIE COOPYKEHMS - Tropbl Amiaca. Ha BceM mnpoTskeHun
Oepera menbpa TOYTH HET, MATEPUKOBBIM CKIOH KpPyTOHl, HW3pEe3aHHbBIN
MOABOJHBIMM KaHbOHaMHu. I[IpocTpanctBo Mexay BoctounsiM TyHucoM u
Cununueit mpeacTaBisieT cOO0OM MOYTH METUKOM MIedb(oByl0 001acTs. [opsl
Atnaca B BocTouHOM TyHuHce mpepbiBatoTcs bonbiinM 3aHTrya3cKuM HMporudom,
OTpaHWYEHHBIM C 3amnaja cyOMepuIuMOHAIbHBIM pa3noMoM (OT 3anuBa ['abec 1o
0anku CKepku).

Mexny Cununueit u 6eperom Adpuku penbed THA HECTIOKOWHBIN, CHIBHO
pacwICHEHHBI:  HAOMIOJAIOTCS  MOJBOJHBIE TpAd, OTMEIM U OaHKH,
MPOTITUBAIOIINECS B CEBPEO-BOCTOYHOM HampaBiieHHU. Camble BBICOKHE U3 HHUX
obpasytor pudsl u octpoBa (0. Kamm, Ganka Ckpeku, pud Copens u ap.).
[TonBo/IHBIE BO3BBIIIEHHOCTH CIOXEHBI 3(PY3UBHBIMU W KPUCTAJUTMYECKUMU
MOPOJaMH, MAJICO030MCKUMU HM3BECTHSKAMU M TMECYAHUKAMHU, KOTOPBIE BEPOSATHO,
ABIIAIOTCS TPOJOJDKEHUEM Taleo30MCcKuX MaccuBoB KaOumuum u  xpeOToB
Tynucckoro ATtnaca.

Or 3amuBa [T'abec gm0 ['a3pl anbpnuiickue CKIag4aThie  COOPYIKEHHUS
OTCYTCTBYIOT, = Oepera  CIOXEHBl  IOJIOTO3aJICTAIOIIMMHA  HEOT€HOBBIMU
OTIIOKEHUSIMU. A(pPUKAHCKHE CTPYKTYpbl BHOBBH MOSBIAIOTCS Ha 0. Cunuius,
KOTOPBIM UMEET JOBOJILHO CJIOKHOE cTpoeHue. MaccuB MonT-IlenonuTsn ciioxeH
najgco30MCKUMHU THeiWicaMu u cinaHuamu. [IpuOpexxnbie rtopel [lanepmo-ge-

MenoHHe, rpaHMYallie C MAacCUBOM, COCTOSIT M3 OTJOXEHUW OT TPUACOBBIX 10
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MaJeoOreHOBBIX M COOpaHbl B CKIAJKU MIMPOTHOTO NpocTtupanus. B 3anmamHoi
YacTU OCTPOBa pa3BUT MAJIEOT€HOBBIM (DI, IEHTpajdbHas 4YacThb OCTPOBA
MpEACTaBIsAeT COOOW MYJb/y, BBINOJTHEHHYIO MOIIHOM TOJIIEH HEOT€HOBBIX
OTJIOKEHUU C COJIE- U CEPOHOCHBIM MHOLICHOM.

[lo mpencTaBneHUsIM HEKOTOPBIX UCChenoBaTeNnel, OT AQPUKHU 1O TUKIUHAT.
Ha akBatopum Tuppenckoro Mopsi oOHapy»KEHbl TalOTbl, a TITyOOKOBOIHBIX
ocaJkax MOps - PaKOBHHBI MEJKOBOJHBIX MOJUIIOCKOB. Mope paccMaTpuBaeTCs
KaK MOTPYXEHHBIA MO BOAY OOJIBIION KPUCTAUNIMYECKUA MaccuB TuppeHus.
CymiecTBOBaHME ~ 3TOrO  MacchBa  MOJATBEPXKIAETCS ~ HAMYUEM  TIIBIO
KPUCTAJIUTMYECKUX TMopoa B mnaneoreHoBoM ¢uume Wranuu. OH, BeposTHO,
MpeACTaBIsAET CO00M CpeIMHHBIN MacCUB ABIUNUCKON CKIIa4aTON 30HBI.

B Boctounoit yactu CpenuszeMHOro MOpsA aJbIUHCKHWE CKJIagdaThbie
COOpYXKEHHUSI TOIXOMAT K Oeperam Mopsi BOMM3M 3anuBa VIckeHaepoH, re
Apasuiickas tuiatrgopma cowieHsercss ¢ ropamu TaBp. O061acTh COUYWICHEHUS
OYEHb CJI0KHOTO CTPOEHUS Ha3BaHa AJjieKcaHApPeToBOUM 30HON. OHA orpaHuyeHa
CUCTEMOM PErMOHAIBHBIX Pa3JIOMOB, BJIOJIb KOTOPBIX Ha JHE MOPSI HAOIIOJAI0TCs
XOpOILIO BBIpaXKEHHbIE YCTynbl. Jlamee Ha 3amajl ajdblUNCKUE CKJIAI4aThle
COOpPYKEHHUS MPOTATUBAIOTCS K 0. KpuT 1 ropam Ilenononueca.

CpennzeMHOEe MOpE C OKPYKAIOIIMMHU €ro TOpHbIMU coopykeHusimu B.E.
Xaun (1973 r.) U HEKOTOpBIE APYrUE€ HCCIENOBATEIN OTHOCAT K COBPEMEHHBIM
F€OCUHKIMHAISAM (HO OTIEIbHBIE YYAaCTKH MOpS HAxXOIATCS YK€ Ha OpPOTreHHOMU
CTaJuu Pa3BUTHUS T€OCUHKIMHAIIN).

CoBpemennbie ocanku Cpean3eMHOro MOps MPEACTaBICHbl TEPPUTCHHBIMU,
TEPUTCHHO-KapOOHATHBIMU M KapOOHATHBIMU WJIAMH, aJeBPUTAMHU M TECKaMH,
MECTaMH COJEpKalIUMU IPOCION BYJIKAHWUYECKOTO TEIja M CarponeIuTOBOTO
BelecTBa. B BOCTOYHOM M FOr0-BOCTOYHOW YaCTH MOPS B CBSI3U C APUIHOCTBIO
KIMMaTa mpeoOiagaroT KapOOHAaTHBIE OCaJKH OHOTEHHOTO M XEMOI'€HHOTO
rere3rca (Marie3uaibHbId KaJbIUT, aparOHUT).

B 3amagHoi dactu bojeapCkol KOTJIOBHHBI Pa3BUThl MU3BECTKOBBIE WIIBI U

CCPBIC U3BCCTKOBLIC I'NIMHBI, KOTOPBIC IICPCCIAaNBAOTCA C 90JIOBBIM MATCPUATIOM U
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rpy0OO3E€pHUCTHIMU TIECYAHBIMU MPOCIOSIMU C TPaJallMOHHON CIOUCTOCThIO. B
BOCTOYHOM wYacTu MOps HaONIOJaeTcs IepecilauBaHue U3BECTKOBOTO WA C
CarnporeNeBbIMU MPOCIONKaMH (YepeOBaHUE OKUCIECHHBIX U BOCCTAHOBJICHHBIX
ocankoB). CpenHee cojiep:KaHle OPraHUYECKOTO BEIIECTBA B KOJOHKAX BOCTOUHOM
KOTJIOBUHBI MOPst MOXKeT gocturath 40%. 3BecTKOBbIE MIIbI MPEICTABISAIOT COOOM
KOKKOIUuTOhopuaHO-popaMuHudepoBbie u dhopamuHUEpO-NTEPONOAOBBIC
ocaakd. OHU OOBIYHO COJEpkKAT MNPUMECHh TEPPUTCHHOTO U BYJIKAHOT€HHOTO
Marepualna, MHOrjJa KapOOHATHBbIE CTSDKEHUS U KOHKPELHH, a TakKe IPOoCion
BYJIKaHMYECKOTO MeTIa.

Ocanku, colepxauiye Mpocion BYJKAaHUYECKOro Nersia, ObuUin m3ydeHsl [l
HunkoBuuem u b. Xeitzenom [1969]. Kononku, conmepxkamue Ttedpy (ciou
BYJIKAaHMYECKOIO IIeIJia), COCTOST M3 KapOOHATHBIX MEJaruyecKux WIIOB
(popamunudepbl, KOKKIOWTHI, MNTEPOMOJbI, OCTPAKOIbI), UYCPEAYIOMHUXCA C
TOHKMMH TIPOCTIOSMU canprenieBoroseriecTBa. Cinon Tedpsl UMEIOT MOITHOCTh OT
€AUHULl CAaHTUMETPOB 10 2 M. OHHM COCTOAT U3 TMEIUIOBBIX YacTUll -
BYJIKAHMYECKOI'O CTEKJIa, IPUHECEHHOIr0 BETPOM BO BpPEMSI M3BEPKEHUI BYJIKaHA
CanTopuH.

[Tokazarenu mpenoMieHUsl CTEKJIa HIKHEHW Tepbl (BYJIKAHOIIACTUYECKOTO
Marepuana) 1,521, Bepxueir - menee 1,521, mpeoOiiafaroT 4acTULBI pa3MepoM
6omee 38 mxm. [To paaroyTrIepoIHBIM OTIpeIeNIEHUAM HIDKHUANA CIION Tedphl uMeeT
BO3pacT 25 ThIC. JeT, BepxHuil MeHee 5 Thic. jeT. Cimom ¢ Tedpol MIHPOKO
pactipoctpaHeHsl B BcoTouHoM CpeauzeMHOMOpbE, WX HCHOJIB3YIOT s
cTpaturpaduu ocagKoB U majieorpapuueckux peKOHCTPYKITUH.

Ocanxu mensha ceBepo-3anaaHoil 4acTu AJpHaTHIeCKOro MOps U3ydeHsl JI.
Ban Crparenom. Ilo ero nannesim [Ban Crtpaten JI.,1969],B105ib UTAIBSIHCKOTO
Oepera pacmpoCTpaHEHBl WJbl, KOTOpPbIE K CEBEPO-BOCTOKY CMEHSIOTCS
MECYAHUCTBIMU WJIAMH, [TECYAHUCTBIMU MECKAMU U MECKAMHU C MHOTOYMCIEHHBIMU
PaKOBUHAMH MOJUTIOCKOB.

MakcuManbHas TiyOowHa Kpas menbda HaxomuTcs Ha otMmeTrke 100 M.

HcTouHukoM 0OJIOMOYHOTO MaTepualia SBJISIFOTCS BbIHOCHL p. [lo u nmpyrux pex
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ATNEHHUHCKOTO  TMOJyocTpoBa. PacnpeneneHue  oOJOMOYHOrO  Marepuana
peryiaupyeTcsi TIIyOuMHaMHi U TUAPOJMHAMUKONW. TeueHus u BOJHBI OT yCcThi p. Ilo
Pa3HOCIT WIKUCTBIA MaTepuall BJIOJb modepexbs Mtanuu, rae oH U 3aXOpOHSIETCS.
Brone rorocmaBckoro Oepera mpoxoadaT Oojee CHUJIbHBIE TEUCHHUSA, W TaM
HaOII0/laeTCsl HAKOIUJIEHUE TMecuaHblX ocaakoB. CIIOM COBPEMEHHBIX OCAJKOB
COCTaBJSIET BCEr0 IEpBbIe JECATKA CAaHTUMETpoB. OHU MOJCTUIIAIOTCS
rpy0O3E€pHUCTHIMU TIECKaMU (BO3MOXKHO, aJTIOBUAJIBHBIMHU), 3ajexaMu Topda u
JAryHHBIMH TJIMHAMH.

Takum oOpa3omMm, 37€Ch TakK e, Kak B 3alaJHOM 4YacTH, YpPOBEHb €ro
OMyCKaJCsi B HEOT€H U MOJHUMAJICS B MOCJIEICAHUKOBYIO 310Xy. COBpeMEHHbIE
ocagku Cpeau3eMHOro MOpsi OYE€Hb Pa3HOOOpa3HBI, OCOOCHHO MEJIKOBOJHbIC. B
30HE JHUTOpPAIA Pa3BUTHl (amuu cKanl W KaMHEH W KaMEHHCTHIX OeHYeH,
raje4yHUKOBbIC, TIECUaHbIC TUISKU, 4acTo ¢ Omd-pokamu [Anekcanaepcer T.,1972
r.]. B zamuBe Cump m nanee Ha BOCTOK B TMPUOPEKHON 30HE 10 TIyOWHBI
HECKOJIBKUX JIECSITKOB METPOB IIMPOKO PA3BUTHI MECKU PAKOBUHHBIE, O0OJIUTOBbBIC
u 1.11. BOmm3u yctesa p. Hun menbd 1o rmy6unsr 120 M CI0KH TJIaBHBIM 00pa3om
TEpPUTCHHBIMU WJIAMH - BbIHOCaMU peku. B kanbaepe BynkaHa CaHTOpUH
OCXKIAIOTCA CYIbMUIBI U THAPOOKHUCIIBI KEIe3a.

Ckopocth ocaakoHakoruienus B CpeauzemMHoM Mope ot 2 a0 22 ¢cm/1000 et
[JTucunpia A.I1.,1974]. Onnako k. Xepcu yka3biBaeT, 4To B THPPEHCKOM MOpe
ckopocTh ocaakoHakoruieHus gocturaet 100 cm/1000 net [Xepcu Jx.1969]

CpenuzeMHOE MOpe MEPUOJUYECKH CYIIECTBOBAJIO C Maje030s (MajJeoTeTuc),
B M€3030€ (ME30TETHC) U KailHO30€, B COBPEMEHHOM BHUJE OHO BO3HHUKJIO B KOHILIE
muorieHa (mapatetuc) [lamamxko JI.,1966]. Omnako mnocne TIyOOKOBOIHOTO
Oypenus ¢ xopabns "I'momap Yemnenmxkep" B 1970 r. HoBeimas uctopus
Cpenn3eMHOro Mopsi pUCyeTcsl B HECKOJIBKO MHOM BuUJE. B 3anagHoil yactu Mops,
B npejenax boneapckoi KOTIIOBUHBI, OypeHHeM OBLITN HalICHBI IJIACTHl KAaMEHHON
COJIM TIPENIOJNIOKUTEIHHO MHUOIIEHOBOTO Bo3pacTa. ComocTaBisii 3TOT (akT c
nepeyriayoseHueM A0auHbI . PoHbl, a Taoke p. Huit, MOXKHO clienaTh BBIBOJI, YTO B

MHUOLCHC ITIOJIHOCTBIO BBIIIAPUIINCE BOJbI CpCIH/IBeMHOFO MOPA U OTJIOKUIUCH
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conmu. CpenuzeMHOE MOpPEe B €ro COBPEMEHHOM BHJIe 00pa3oBajioch B Hayajie
IUTMOIIEHA, Korja BO3HMK [HMOpantapckuii mpoJiMB U BOABl ATIAHTHYECKOTO
OKE€aHa 3aIOJIHWIN €T0 BIA/IUHY.

7.5.KpacHoe mope

Kpacnoe wMope - cpaBHUTENbHO HEOOJBIION (450 THIC. KMZ) u
riyOOKOBOJHBIN OacceiH ¢ MaKCUMalbHbIMH IIyOMHamMu 2,6 KM U Y3KUMU
menb(haMu, MOKPBHITBHIMUA KOpPAUIOBBIMU pupaMu. ITOT OacceiiH pacmlojioxKEeH B
npeaenax — JOKeMOpuHcKodW  miaaTdOpMbl,  CIOKEHHONM  KPUCTALITUYECKUMU
MOpOJIaMH, MECTaMU BCTpEYaroTCa Mojoable 3(PQy3uBbl, TJIaBHBIM 00pazoM
O0azanbThl. KoTiIOBMHA MOps MpeacTaBiseT co0oil rpabeH co CTyneH4YaThIMU
cOpocaMu TIIyOOKOTO 3aJI0KEHUS, T.€., MOJOIYI0 pU(PTOBYIO 30HY, BOSHUKIIYIO B
Hadajie najeoreHa, 50-70 MIIH. JIET TOMY Ha3a]l.

TermI0Boii OTOK BO BraauHe KpacHoro mopst mocturaer (80+380)- 10°Br/m’.
K uentpanbHOli yacTu pu@TOBON MOJUHBI HPUYPOUECHBI SMULEHTPHl MHOTHX
3emieTpsiceHuid. [lo maneoreonornyeckuM U MnajaeoOMarHUTHBIM JaHHBIM CKOPOCTh
pazaBwkenus pudrta KpacHoro Mops u otrneneHue ApaBUKCKOro OJioka OT
Adpuxu cocrapnsieT 1 cm/rog.

Ha nue Kpacnoro mopst oOHapyXeHbl BbICOKOMUHEPATN30BAHHBIE PACCOIBI C
KOHIIEHTpanuen 256%o0 W TeMmmepatypoi [0 56 C. Ilox HHUMH 3aJerarmoT
pyIIOHOCHBIE oOcaakud. Paccoibl M pyJOHOCHBIE OCaJKH BCTPEYEHBI B TpeEX
BIIAJIMHAX C TIyOuHON okono 2,2 kM - Atnantuc -II , JluckoBepu u Yeiin -
aMEpUKaHCKHUMHU W COBETCKOW 3KcrenuuusMu. MccienoBanue mokaszano, 4To 10
riyOuHsl 1,95 kM HaxoauTCsl HOpMalibHAsi MOpCcKasi Bojia ¢ cojeHocTbio 40,6 % u
TeMIepaTypou 22 C, Hmxe TeMIIEpaTypa M COJIEHOCTb CHayaja ITIOCTENEHHO, a
3aTeM PE3KO MOBBIIAIOTCS

Brnaaunel 3amojiHeHBl PYJIOHOCHBIMU OCaJKaMH, CPEIud KOTOPBIX MOXHO
pasnuyaTh CIeayIoIe Pa3HOBUAHOCTH.

1. XKene3ucto-MOHTMOPUIITIOHUTOBBIE TEMHO-KOPUYHEBBIE MBI MOIIHOCTBIO
10 6 M. Wbl o4yeHb MOPUCTHIC, COAEpk)aHUE WIHCTHIX Boa 10 90%,B cocTaBe

MOPOBBIX BOJ| MTpe00JialaeT XJIOPUCTHINA HATPUH.
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2. AMop(dHBIE TETUTOBBIE OPAHKEBO-KEITHIE OCAIKA MOITHOCTHIO J10 4 M.

3. CynbduaHble OCaJKd YEPHOTO IIBETa, COCTOSIIHE U3 TUAPOTPOUIIUTA,
caneputa, XaIbKOMUPUTA U Jp. MOIIHOCTH €105t OKOJIO0 1 M.

4. Cioi  MaHTaHWUTOBBIX  OCAJIKOB, MPEACTABICHHBIX  XOPOLIO
PACKPUCTAININ30BAHHBIM MAHTAaHUTOM, HMHOTAA TOJOPOKUTOM. MONIIHOCTH ClIOA
HECKOJIBKO CAHTUMETPOB.

OO01asi MOITHOCTh PYJOHOCHBIX OCaAKOB nocturaeT 10 M, HMXKe 3ajJerarT
TUTU(DUIITPOBAHHBIE KAapOOHATHBIE OCAJKH - MPOIYKTHl HOPMAJILHOM MOPCKOM
INIyOOKOBOJHOM CeMMEHTAllMU. 3anachl pyJ Keje3a, Maprasiia, CBUHIA, MEIU U
HEKOTOpBIX Jpyrux ouneHuBaroTcs S50 wMiaH. T. Pyasl comepkaT Takxke
3HAUMUTENIbHbIE KOHLEHTpAlMU cepedpa, 3010Ta, HEKOTOPBIX pPEAKUX U
PaIHOAKTUBHBIX 3JIEMEHTOB. Bospacr PYAOHOCHBIX OCaJKOB o
panuoyriepogaomy merony 10-11 Teic. nert.

CKOpOoCTh HAaKOIUIEHUSI PYJOHOCHBIX OCAaJKOB, OOOTalleHHBbIX METaUIaMHu.
Bce onu Moryt ObITh pa3jeneHbl Ha ABE TPYHIbl: Y3HAOTEHHOTO U 3K30I€HHOTO
MPOUCXOXKAEHUs. BeposTHO, cipaBeyinBa TUIOTE3a SHIOINEHHOIO U 3K30T€HHOIO
MIPOUCXOXKIAEHUSI PYJHOIO BELIECTBA - MOJATOK KOBEHUJIBHBIX PACTBOPOB W3 HEAP
3eMiid U OCaxeHUEe B crenupuyeckoi 0O0CTaHOBKE MPHUIOHHOTO CJIOSI MOPCKHUX
BOJI TIPH TOBBIIIICHHONW MUHEpaNIM3aIlliy U MOBBIIIIEHHOW TemiiepaType. Cynbuabt
Keje3a M TSDKEIbIX METaUIOB  OCAXJAJIUCh HEMOCPEACTBEHHO B IPOLECCE
cenuMeHTorenes3a, koraa pH <7, a OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIN MOTEHIINAI
ob11 HM3kuM Eh < 0. OKHMCHO-TUAPOOKHUCHBIE COCTUHEHUS METaJUIOB BO3HHUKAIU
P MOJIOXKUTENbHOM 3HaueHnu Eh n 6omee BeicokoMm pH. HekoTopbie namMeHeHus
MIPOUCXOIUIIN M03KE B Mpolecce auareHesa [loarsepkaeHnemM 3Toi TOUKU 3pEHUs
ABJIAIOTCS. MHOTHE (DaKThl, M3JIOKEHHBIC BBHIIIE, a TAKXKE CXOIHBIX PYIHBIX
AJIEMEHTOB M UX aCCOLMAIMI B SHAOTEHHBIX PYAHBIX MECTOPOXKICHHUSIX CYIIM Ha
6eperax KpacHoro Mopsi ¢ HaOOpOM 3JIEMEHTOB PYAOHOCHBIX OCA/IKOB.

OnHaKo CTOPOHHUKHM TUIOTE3bl SK30I€HHOT'O MPOUCXO0XKICHUS PYIOHOCHBIX

OCaJKOB OIIEPUPYIOT OYEHb BECKMM apryMEHTOM: OHM OIPEHCIIWIA HU30TOIHBIN
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COCTaB KHCIIOpOJa M BOJIOPOJIa MOPCKUX BOJ I0kHOW yacTu KpacHoro mops u
PaccoyoB, COCTaB U30TOIMOB OKA3aJICs UICHTUYHBIM.

Kpacnoe wmope Haxogutrcss B apuaHOM 30HE 3€MJIM, BOJBI €TO
XapaKTEPU3YIOTCS TMOBBIIICHHON COJIeHOCThIO (10 4,1%) u TemmepaTypoi (26—32°
C). B atux ycnoBusix mpeobnagaeT kapOOHATHas CEAUMEHTAlUsl - OMOTeHHAs U
XEeMOTE€HHasi, OCaJKh  OOOraileHbl  aparoHUTOM, BBICOKOMAarHe3uaabHbIM
KaJIBLIUTOM.

Cnucok nurepatypsi[2,3,4,5,9]

Bonpocs! a1 caMOKOHTPOJIA

1.I'eonmornueckoe crpoenne Kacnuiickoro mopsi.

2.0co0eHHOCTH TeOMOP(POIOTUIECKOr0 CTPOCHHSI CEBEPO-BOCTOUYHBIX Oeperon
Kacnuiickoro mops.

3.0xapakTepusyite HepTera3oHOCHbBIE TOPU3OHTHI eab(a Kacnuiickoro Mopsi.
4.0co0eHHOCTH TPA3EBOr0 ByJIKaHW3Ma JOHHOU yacTu Kacnuiickoro mops.
5.I'eonorndeckoe CTpOCHUE JOHHOW 4acTH APajgbCKOro MOps.

6.Tunsl 6eperoB ApajnbCKOro Mops.

7.1'eonmornyeckoe crpoenue bantuiickoro Mopsi.

8. Knaccudukanus 6eperos banruiickoro Mmopsi.

9. Ocobennoctu cTpoeHus menbhoBoi 3006 banTuiickoro Mopsi.
10.9xonornueckue npodiaeMsl banTuiickoro Mopst 1 MyTH UX PELICHUS.
11.Tunsl HOHHBIX OTIIOXKEHUHN bantuiickoro mops.

12.I'eonoruueckoe crpoenne CpeIn3eMHOr0 MOpS.

13. Knaccuduxarus 6eperoB Cpeiu3zeMHOTO MOPS.

14 Knaccudukanus ocaakoB Cpeu3eMHOTO MOPS.

15.Uctounuku 3arpsisHeHuss Cpeau3eMHOro Mopsi.

16.0cobennoctu ctpoenus Kpacuoro mopsi.

17.0canku rirybokoBoaHOM yactu KpacHoro mopsi.

18.0Oprannueckuit mup Kpacnoro mops.

19.3arps3uenne Kpacuoro mops.
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20.Crparerndyeckue HampaBJIEHUs B COXPAaHEHUHU 3KocucTeMbl KpacHoro mops.

8.I1asteookeaHoIOrH4eCKasi IBOJIOLUSA OKEAHOB U MoOpeH

PacnonokeHue KOHTMHEHTOB M OKEaHOB B TeUYeHUE OOJIbIIeH YacTu
nanaeo30s1 U B JOKeMOpuHU nayieko He sicHo. OpHako, OOMIENPUHSATO CUYUTATh, YTO
TEKTOHHUKA IUIAT JIEUCTBOBAJA YK€ B Maje030€ U B KaKOU-TO (opme, BEPOSITHO,
naxke B TpoTepo3oe. Jlpelidp KOHTHHEHTOB MPOUCXOIUSI HEIPEPHIBHO, U
riobanpHas reorpadusi MOCTOSIHHO MeHsiach. KapThl 3eMHOM MOBEpPXHOCTH B
Majge030€ COBEPUICHHO HE MOX0XU Ha COBpeMEHHbIE. BakHBIM I1aroM Ha MyTH K
pacro3HaBaHUIO paclpeiesieHHs KOHTUHEHTOB U OKEaHOB B Iajie030€ OblIa cepus
KapT, COCTaBJIICHHBIX B OCHOBHOM IO MaJ€OMarHUTHBIM AaHHbIM. [laneo3olickas
UCTOPUSl TEKTOHMKU IUTUT 3TO B OCHOBHOM 3BOJIIOIUSA Apeiiha KOHTUHEHTOB,
MEPBOHAYAIBHO pPa30pPOCAHHBIX B HHU3KUX IIUPOTaX, a 3aTe€M I[OCTEIEHHO
MEPEMECTUBIINXCS OT TOJIIOCAa [0 TOJII0cCa €AUHBIM cyrnepMarepukom. Hrak,
CYILIECTBOBABIIIME B Malie030€ reorpaduueckue B3aUMOCBS3H C TEX MOP HUKOTrAA
HE TOBTOpsUIMCh. B 3TOT mepwos ObUIO BBIACIEHO IIECTh KPYITHBIX
MaJCOKOHTUHEHTOB, 0 TOJIOKEHHIO, (hopMe U pazMepaM OTIMYAIONIUXCS OT TEX,
KOTOpble CHOPMUPOBAIMCH B MeE3030€ M KaitHO30e. KOHTHMHEHTHI MONTYYHIIH
Ha3BaHus [onaBana, JlaBpasus, bantuka, Cubupp, Kazaxcran wu Kwuraii.
Hampumep, JlaBpa3uss coctostia u3 sanpa CeBepHoil AMeEpUKH, a Takke
I'pennangun, Hlotnanauu, nundeprena u yactu Boctounoit Cubupu, HO K HEH
He otHocwiuch dnopuna u ABanonust (Homas [loTmanams n Herodayamienn).
l'onaBana, caMblii KpPyHHBIM M JIy4lI€ BCEr0 M3YYEHHBIM MAJICOKOHTHUHEHT,
cocrosiia w3 AHTapkTuabl, ABcTpanuu, Adpuku, FOxuont Amepuxku, Ungum,
ApaBun u Manarackapa, FOxuoit u LlentpanbHoit EBponbl, Typuun, Wpana,
Adranncrana u TuGera. Bmecte onm cocrtaBmsiin 6oiee 50% rmuomany Cymiu.
['ongBana cdopmupoBasach B KOHIE JOKeMOpHsS U TOYTH HE H3MEHSIAch B
TEYEHHUE MaJe030s U paHHEro Me3030s. OAHAKO B MO3JHEM MAJ€030€ U PaHHEM
TpUace TaKue KOHTHUHEHTaJbHbIe QparMeHThl, Kak Tuber-Upan-Typums wu

Manaisus, OTOJBUHYJIHUCH OT CEBEPHBIX YacTed [OHIBaHBI M NPEBPATWINCH B
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yactu Asum, EBponbl u maxe CeBepHoil AMmepuku. Takum oOpa3om, ClOkKHas
UCTOpUS Tajeocpe/ibl U OMOThl 3TUX KOHTHHEHTAJIbHBIX OJIOKOB ObLia CBsA3aHa
60 ¢ ['onaBaHoM, TMOO C CeBEPHBIMU KOHTUHEHTAMU.

K pannemy xapOoHY XOpPOILO Pa3BWIKChH YIJIEHOCHBIE 0ACCEMHBI U JICHUKHU.
Bmecte ¢ »sBanoputamMum U KapOOHATHBIMM OCaJIKAMU OHHU OO0ECIEUYHBAIOT
HAJIeKHbIE  KpUTEpUH IS TPOBEPKM TOYHOCTU  Majieoreorpaduueckux
peKOHCTPYKIM. OOBIYHO YTICHOCHBIE OTJIOKEHHUS paclojarajiuch B HU3KHUX
IMPOTAX Ha IOABETPEHHOM CTOPOHE Pa3pO3HECHHBIX KOHTUHEHTAJIBHBIX Macc.
KapOoHaTHbIe OTIIONKEHHS ¥ IBAIOPUTHI MPUYPOUCHBI K HU3KUM LIUPOTaM.

Kondurypauuss KOHTMHEHTOB B TMEepMU HE CHJIBHO OTJIMYaIach OT
MO3/IHEKapOOHOBOM. (OJHAKO TNAJCOKIMMATUYECKUE YCIOBHUS Hauyalud pPe3KO
MEHSTBCS W OTPAHUYMWIM O0O0JIACTh YIJICHAKOIUICHWS YMEPEHHBIMM 30HAMH, a
MO3IHENAIIC030MCKUE JICTHUKOBBIE IIUTHl COXPAaHWINCH 0 MO3AHEN MEPMU JIUIIb
B BOCTOYHOM ABcTpanimu. B mo3gneit nepmu, 240 MIIH. JIET Ha3aj], KOHTUHECHTHI
Obun crpynnupoBanbl BMecte B Ilanrero. B pesynbrare MupoBoil oOkeaH,
[lanTanacca, ObUT MOWCTUHE TPOMAJHBIM, MOKPHIBAsl 3€MHOW LIAp OT MOJIIOCA /0
nontoca U npoctupasce Ha 300° gonrotsl mo 3kBatopy. OH ObLI BABOE IIHMpE
coBpeMeHHOro Tuxoro okeaHa. 3amajHas OKpaWHa CyIlepOKeaHa [0JKHa Oblia
ObITh OYEHb TEIUION TO CPAaBHEHHMIO C BOCTOYHOUM. HampoTuB, TemmepaTypHbIe
KOHTPACTBl MEXKIY TMOJIOCAMH U IKBATOPOM OBLIN, TIO-BUIUMOMY, HEOOJBITUMHU,
00yCIIOBITMBASI IOBOJIBHO BSUTYIO MEPUANOHAIBHYIO IUPKYIISIIUIO.

B pesynbrate pacnana [lanreu Ha JlaBpasutro u ['oHaBaHy B cpelHEN-NIO3THEN
ope obOpaszoBasiock Mope Teruc. CoxpaHHUBIIHECS Ha HEOOIBIIMX TUIOMIAIX
IOPCKUE OCaJKH, YKa3bIBalOT Ha CEIUMEHTALMI0, CXOJHYIO C COBPEMEHHON B
HU3KUX mupotax. B TuxoM okeaHe 3TO U3BECTHSKH, @ B ATIIAHTUYECKOM TJIUHBI,
Meprensi M KpPEMHHCThIE OCagku. B 3TOT &e NpOMEXYTOK BPEMEHU HUIET
dbopmupoBanue Artiiantudyeckoro u Mumuiickoro oxeaHoB. B kaxaom w3
Pa3BUBABIINXCS OKEAHCKHX OacceHOB 0Opa3oBhIBANIACh 000COOJICHHAs CUCTEMa
[UPKYJISLINANA, XOTS pa3Iu4Hble KOMIOHEHTHI I100aIbHOM CHUCTEMBI MOYTH BCETa

OCTaBaJINCh YAaCTUYHO CBS3aHHBLIMHU. B paHHCM MC3030C YACTHUYHBIC IIPCTpaabl

79



CYILIECTBOBAIN MEXIY HECKOJBbKUMH MEJIKOBOJHBIMHU OacceliHamMu ATIaHTUKH, U
CBsI3M ¢ MUPOBBIM OKE€aHOM OBbLIH CIaObIMU. B mo3aHeM Tpuace W CpeaHer rope
yCJIOBUSL 0JaronpusTCTBOBAIN HAKOIJIECHUIO 3BanopuToB B CeBepHON ATIIAHTHKE
1 Mekcukanckom 3anuBe. B HOxxHOU ATiIaHTHKE, KOTOpas Hayajaa pacKpbhIBAThHCA
no3aHee CeBepHOM, IBANOPUTHI OTJIArajauch B paHHEM Meny. B 310 Bpems CBs3b
IOxHoi Atnantuku ¢ MHaniickuM m TuxuM okeaHaMH OCYLIECTBIISIIACH TOJBKO
HaJl MEJIKOBOJIHBIM NTOPOroM, uepe3 POonKIeHACKOE T1aTo.

B Hauvasle MenoBOro mnepuoja Mal€OOKEAHOJOTMYECKUE YCIOBUSA CHIIBHO
OTJIMYAJIUCh OT COBPEMEHHBIX. | TaBHOE OTIIMYKE COCTOSUIO B MX OJHOOOpa3uH U
0oJiee BBICOKHUX TeMmIlepaTypax Mpu (pOpMUPOBaHUU ocaaka. |'yOMHHBIE BOJBI,
BEPOSITHO, ObUIM HEHAMHOI'O XOJIOAHEE MOBEPXHOCTHBIX, HO JAHHBIX 00 3TOM
oueHb Mano. Eciu BepTHKaIbHBIE TPAAUEHTHI TEMIIEpaTypbl ObUIM OYEHb Mabl,
IJIOTHOCTh OKEAHCKUX BOJ KOHTPOJHMPOBANACh PA3JIUYUSIMU COJIEHOCTH, a HE
temneparypsl. HeOomnblline TemmnepaTypHble TpaAueHThl U OOYCJIOBJIEHHOE UMH
MEJUICHHOE IIEPEMEIIMBAHUE OKE€aHa, BO3MOXKHO, YCWJIHMBAJIW XUMHYECKOE
(bpakMOHUPOBAHKE B MpeEJenax OTACIbHBIX OacceiiHOB. MemsieHHOe OOHOBJICHHE
OoraTbIX KHCIOPOJOM BOJ B HEKOTOPBIX YACTSIX TIIYOOKOrO OKE€aHa BpEMEHaMU
MPUBOJAWIO K 3aXOPOHEHUIO OOJIBIIMX KOJHWYECTB OPraHUYECKOro YIJIepoJa B
ocankax. B Hacrosimiee Bpems TepMuueckas cTpaTtuduKanus BOJ OKeaHa
BBIPA)KECHA CUJIBHEE: MO TEIUIBIMUA ITOBEPXHOCTHBIMU BOJAMU HAXOAUTCSI MOIIHBIN
CJIIOM XOJIOMHBIX TIYOMHHBIX BOJ, WM MEPUAMOHAIbHAS LHUPKYJISAIUA TaKXKe
3HAYUTEIBHO aKTHBHEE. B cOBpeMEeHHOM okeaHe TiyOMHHBIE BOJBI (POPMUPYIOTCS
B OCHOBHOM B TOJSIPHBIX OOJACTSAX, MOKPBITHIX JbAAMH M, BCIEICTBHE 3TOTO,
XapaKTepU3YIOTCS MaJlol CE30HHOM KOHTPACTHOCTHIO. B  MenoBom mepuoje
HEOONbIINE  TPAAUEHTHI  YCIOBHM  Cpelabl  CIOCOOCTBOBAIM  HIMPOKOMY
PacIpOCTPAHEHUIO MIIAHKTOHHBIX KOMIIJIEKCOB.

OnHUM U3 caMBbIX CYHIECTBEHHBIX OTIMYUN ME3030MCKUX OKEaHOB OT COBpE-
MEHHBIX COCTOMT B HajJWYMM B ME3030€ 3TaloOB, KOrJa OKEaHbl OTHOCHUTEIBHO
OOCHSATUCh, KHUCIOPOAOM B pe3ylibTaTe 4Yero OTMEYaeTcsi WHTECHCUBHOE

HAKOIUICHHE OPraHMYECKOro BelecTBa. Takue ocaaku oOHapykeHbl B CeBepHOU U
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IOxHo#t Atnantuke, MHAUICKOM OKeaHe W Ja)ke Ha CPpeIMHHBIX XpeOTax Tuxoro
okeaHa be3KHCIOpo/IHbIe YCIOBHUS B OKEAHAX U IMUKOHTHUHEHTAIBHBIX MOPSX B
ATOT TMEpPUOJ] BPEMEHHM TMOJATBEPXKIAIOTCS TAaKXKE OTCYTCTBUEM OEHTOCHOMU
MUKpo]ayHbl U OOE€THEHHBIM COCTABOM MHUKPO-(DayHUCTUUYECKHX OCTAaTKOB. Tem
HE MEHee, SICHO, YTO OCHOBHOM MPEANOCHUIKON cCOXpaHEHUsI HEOObIYaliHO OOJIBIIINX
KOJIMYECTB OPraHMYeCKOro BeEIIeCTBa B  OCaJKaxX SBISETCS yCTOMYMBAs
ctpatudukanus BOJAHbIX Macc. OHa OOBIYHO [OCTHUraeTcsi MyTEeM YCHUJICHUS
IJIOTHOCTHOM CTpaTU(UKALKUK 32 CYET 3HAYUTEIBHOIO MPUTOKA TSIKENbIX (OYEHBb
COJICHBIX WJIM OYE€Hb XOJOJHBIX WIM T€X U APYIUX) BOJ, KOTOPHIE H30IUPYIOT
rIyOWHHBIE BOJBI OT BbIIENeKamux. [lomoOHBIM k€ 00pa3oM MOCTYIUICHUE
OOJIBIIIOTO KOJIMYECTBA MPECHBIX WM OYEHb TEIUIBIX BOJ U30JUPYET BEPXHUU CIION
OK€aHa OT IIyOMHHBIX BOJHBIX Macc. HaKomIeHUI0 OpraHMYecKoro yriepojaa B
OK€aHaX CIIOCOOCTBYET TaKXe YBEJIMYEHUE CKOPOCTEH TMOCTYIUICHUS U
3aXOpPOHEHUS OPraHMYeCKOrO BEIIECTBA KaK MOPCKOr0, TaK U HA3eMHOIO
npoucxoxaenus. [lpuumnoili yBenwdenus aedunuTa KUciopoga B MwupoBom
OKE€aHE B PaHHEM-CPEJHEM MeEIy, BEpOSATHO, ObUIM BBICOKHE TEMIEpaTypbl WU
HU3KHE MEpPUIMOHAIbHBIE TEPMHUYECKHUE TPAJHEHTHI, 00YyCIOBIMBABIIME CIA0YIO
pacTBOPUMOCTh  KHUCIOpOJAa, a  TaKke  MEePUOJAMYECKH  BO3HUKABIIUM
cTabmnm3upyromuii dpdekT 3a cdeT OONBIIUX KOHTPACTOB COJICHOCTH MEXKIY
MOBEPXHOCTHBIMH U MPHUIOHHBIMU BoAamu. C Hauana no3anero mena (90 miH. et
Ha3aJl) MEPHOJbl HAKOTUICHHs] OE3KHCIOPOIHBIX OCAJIKOB CTAHOBSITCS PEIAKUMHU.
Bo3MoxkHO, 3TO OBIJIO CIEACTBUEM YCWJICHHS ITUPKYJAIMHA OTKPHITOTO OKeaHa B
pe3yNbTaTe MOCTENEHHOTO PACIIMPEHUS OKEAaHWYECKUX OacCeilHOB, MOHMKEHUS
YpOBHS OKeaHa WU 0oJjiee MHTEHCUBHOW ITUPKYJSALUUA BO BpPEMs IMOXOJOJIaHUM.
Kaxkoit Ob1 HM ObUTa MpUYWHA, JUIS OOJBIIEH YacTH Meja, BEPOSTHO, HETHITMYHO
XapaKTepHOE I HACTOAIIETO0 BPEMEHU OOWIIME CHJIBHO OKHCICHHBIX KPacHBIX
TJIMH.

Oco0oe 3HaueHue B MOPCKOM Ire0JIOTUU UMEET BpeMs 3apOKJICHUS OCaIKO-
o0pa3ylolux IUIAHKTOHHBIX OPraHM3MOB W HUX OJBOJIOIMSA.  XapakTep

OKEaHUYECKON CETUMEHTAIMH PE3KO MEHSUICS C TMOSIBJICHUEM Ka)IOW U3 YEeThIpeX
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OCHOBHBIX TPYIII: IJIAHKTOHHBIX (popamMuHU(EpP, U3BECTKOBOTO HAHOIUIAHKTOHA,
JTUATOMOBBIX M panuoispuil. OqHON U3 caMbIX OTIMYUTEIBHBIX OCOOEHHOCTEH
MEJIOBBIX OKEaHOB Oblja 3HAYUTEIbHAsl SBOJIOIMOHHAS paavanus B Ipejaesax
KaXJIOM M3 ATUX TPYIIN, BhI3BaBIIAsl MPUHIIMIUAIBHBIE WU3MEHEHUSI B CTPYKTYype
nejaruyeckux coodimects. B Tpuace BHAOBOE pa3zHOOOpa3vMe MUKPOIUIAHKTOHA
ObUI0 HU3KKUM. B 1ope BhepBbie MOSIBUIMCH KOKKOJIUTO(POPUIBI U TIIAHKTOHHBIE
dbopamunudepsl. PazHooOpa3zue 3TUX Trpynn MNPOAOTKAIO BO3pacTaTh B MeIly,
KOrJa WX OJBOJIOIMOHHAS KpuBas OblIa OYeHb BBICOKOW. B 3To0 Bpems
KOKKOTUTOGOPHUABl U MIAHKTOHHBIE (hopaMUHUPEPHI PA3MHOKAIUCH JOCTATOYHO
OBICTPO, YTOOBI CTAaTh BaXKHEUITUMH 0CAAKOOOPa3yIONIMMU IpyniaMu Ha OOJIbIINX
wiomansx. Juatomen u cuiaukoarennaTel BOEPBbIE MOSBHJINCH HECKOJIBKO
MO3/IHEEe, B IMO3JHEM Mely, J00aBUB e€Il€ JBa KOMIIOHEHTA B OHOTCHHbIC
KpeMHHUCThIe ocaaku. CHauana OHU ObLIM MPEICTABICHBI TOJBKO PAAUOJISIPUSIMHU,
KOTOpble 0€3 MEepephIBOB CYIIECTBYIOT ¢ OpAoBUKa. Takum oOpa3oM, cpeqHUH -
MO3IHUM ME3030M SBJBUICS BPEMEHEM DAa3BUTHS W PACIIMPEHUS IUIOLIAIEH
rITyOOKOBOJHBIX KapOOHATHBIX (haluii, a HEMHOTO TO3JHEE, M0 MEpEe Pa3BUTHS
IMATOMEHW, KPEeMHHCTHIX OWOTeHHBIX (hammii. MenoBoil mepuoja ObUT TEPBBIM,
KOTOPBIM  XapaKTepU3yeTcsl paclpOCTPAaHEHHEM KaK HW3BECTKOBBIX, TaK U
KPEMHHUCTBIX OMOTEHHBIX OCaJKOB Ha OOJBIIUX IJIOMIAAX JHA OKEaHa.

B coBpemeHHOM oOKeaHe BHUIOBOE pa3sHOOOpa3ue 300TUIAHKTOHA B IIEJIOM
KOppenupyeTcs ¢ pa3HooOpa3ueM (PUTOIIIAaHKTOHA, U Pa3BUTHE 3TUX JBYX TPYII B
re0JIOTUYECKON NCTOpHUH OBLIIO CXOAHBIM. B Mmo3mHeM maneo3oe u paHHEM Me3030€
pazHooOpasue paauosiphuil COKPAaTUIIOCh, a 3aTeM TMOCIEAOBA HBOJIIOIIMOHHBIN
B3pHIB B Iope U Meny. B kaiiHo30€ BHI0BOE pa3HOOOpa3re CHOBA COKPATHIIOCH, a B
najeoreHe OTMedYaeTcs HOBBIM NMHUK. B MOMEHTHI 0ojiee HH3KOTO BHIIOBOTO
pa3HOO0Opa3us COKPAIIAIOCh KOJIMYECTBO MOp(]osIorudeckux ¢hopm.

MernoBoii nepro ObIJ1 BpEMEHEM IKCIIAaHCHHM OKEaHCKOTO MUKPOIUIAHKTOHA.
OTO0 MOKHO OBIIO OKa3aTh CYIIECTBEHHOE BIMSAHME HAa TEOXMMHUIO OKEaHOB.
Hanpumep, 10 TOro, Kak 3TH TPYIIBI CTAIA OCAAKOOOPA3yIOUIMMH B OTKPBHITOM

OKCaHC, 0O0JIBIIIOE KOJHUYECTBO Kap6OH3.TOB OoTJIarajioCb B MCJIIKOBOAHBLIX MOPAX, O
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YeM CBHUJCTENBCTBYET 3HAUUTEIbHASI IO M3BECTHSIKOB Cpelu Oojee JIPEeBHUX
MEJKOBOJIHBIX oOTioXkeHuil. C Tex mnop TriayOOKoBOAHBIE OaccedHbl CcTaiu
OTPOMHBIMU PE3epBYyapaMH JIJIsi HAKOTUICHUSI KapOOHAaTa KalbIUs.

3a mocnennue 570 MIH. JET, OXapaKTEPU30BAHHBIX MHOTOYHUCICHHBIMH
MCKOTIAEMBIMU OCTaTKaMH, OBUIO TATHh BEIMKUX KPU3WCOB B PA3BUTUH J>KUBBIX
OpraHU3MOB, B XOJI€ KOTOPBIX MHOTHE TPYIIbl BIMEpIU. B ocamounbix pazpe3ax
OTKPBITOTO OKEeaHa COXPaHWUJUCh CJEAbl TOJBKO TOCIEIHETO U3 HUX,
MPOUCIIEAIIETO Ha TpaHWIE Mella W KalHO305. BhIMUpaHWe MHOTUX TPYIII
MEJKOBOJHBIX M TUIAHKTOHHBIX MOPCKHX OpPTraHW3MOB, a TaKXKe ps/la TAaKCOHOB
Ha3€MHBIX OECIIO3BOHOYHBIX U PACTEHUM HA TPAHUIIE MAACTPUXTCKOIO U JATCKOIO
BEKOB OCTAETCS ONHOW W3 BEIMYANIIMX HEpPa3raJaHHbIX TalH HCTOPUU 3EMIIU U
3aHMMaeT BEIylllee MECTO B MEPEYHE BAXKHEUIIMX HEPEHIEHHbIX MpoliIeM
ABOJIIOLIMHM OKEAHOB.

['panuiia mema W KalHO305 MapKUPYeTCsl BBIMUPAHUEM MOPCKHX U
JETAINX  penTWwini, o0OUX  OTPSAAOB  JIUHO3aBPOB, AMMOHHUTOB U
MHOTOYHCIICHHBIX ~ CEMEWCTB  MaJpEeropoOBBIX  KOPAIOB, JABYCTBOPYATHIX
MOJUIFOCKOB, TacTpOIoJ M MOPCKHUX exeil. Kpome Toro, moyTd MOJHOCTHIO
BBIMEPIIM KOKKOJTUTO(OPHUIBI, TUIAHKTOHHBIE (popamuHudepsl u O6eneMHUTHL. M3
ATUX TPYMI JIMIb €AWHUYHBIE BUBI MEepEXM Kpusnuc. VMcdesnu Takke MHOTHE
POJIBI KPYITHBIX OEHTOCHBIX (opaMUHU(EP U PaAHOISpHil. BOTBITUHCTBO U3 ITHX
TPy BBIMEPIIO 32 KOPOTKUH MPOMEKYTOK BPEMEHHU, OYE€Hb OJU3KO K MUKY HX
HBOJIIOIIMOHHOTO pa3Butus. C Apyroil CTOpOHBI, psii Tpymm ciabo 3aTPOHYTHI
MPOLIECCOM BBIMHPAHHUSA, K HUM OTHOCSTCS MHOTHE MPEACTaBUTEIN HA3EMHBIX
pacTeHH, KPOKOIUJIIbI, 3MEH, CIIOHBI, MHOT'OUNCJICHHBIE TPYIIIBI O€CTIO3BOHOYHBIX,
MIPECHOBOJAHBIC OPTraHW3Mbl U OCHTOCHBIC JKMBOTHBIC TITYOOKOBOJHBIX OOJACTEH.
Brimupanue, mo-BuaANMOMY, ObLIO OCOOEHHO 3HAYMTEIHHBIM B IMENAaru4ecKux MU
pudoBbIX coobmecTBax. Kpusuc mnpuBen Kk TOMY, YTO TPETUYHBIA MEPUOJ CTal
BMOXOW CJIOHOB, NTHUI[ U ITOKPBITOCEMEHHBIX pPAacTeHHU. bHOTHYECKHIT KpHU3HUC
OOBIYHO COMPOBOXKAAIICSA HU3MEHEHHEM XapaKTepa OCaJIKOB Ha TPaHUIIE, TAKUM, KaK

pacimpeHue IUiomanaei pacrnpocTpanenus rauH. Kpome Toro, B OOJBIIMHCTBE
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pa3pe3oB Ha ATOM TpaHUIIE OTMEUYAIOTCA NEPEPHIBBI, CBUACTEILCTBYIOIIHE 00
OTCYTCTBUM OHUOTEHHON CEIMMEHTAllMM B 3HAUUTENIbHBIX MacuiTadax, yCHWICHUU
pacTBOpeHUs] KapOOHATHBIX OCAJKOB WM O Pa3MbIBE OCAJKOB WHTEHCHUBHBIMU
MNPUIOHHBIMM  TEYEHUSIMHA. 3HAYUTEIbHBIE H3MEHEHHS OTMEYAKlTCI H B
pasHooOpa3zun Mopckod ¢iaopsl U (dayHbl, KOTOPOE SBIAETCA CJICICTBHEM
CUJIBHOTO JKOJIOTMYECKOTO KPHU3MCa M CYIIECTBEHHOI'0 W3MEHEHMUS KIMMaTa Ha
IPaHULIE OMMCHIBAEMOTO MEPUOAA.

Tpernunslii nepuox ObUI  BPEMEHEM  JUIMTEIBHOTO  MOXOJIOJAHUS.
[TocteneHHO mnpow30MIEN MEPEXOH OT TEIUIOrO KiIMMara IO3JHEME3030MCKUX
OKEaHOB C HEOOJBIIMMH TEPMUYECKUMHU TPAJUCHTAMHU K XOJIOJHBIM OKEaHaM U
JIETHUKOBBIM KJIMMATaM KOHIIA TPETUYHOIO W YETBEPTUYHOIO nepuoa. [ maBHbIM
BOIIPOCOM ABJISIETCS IMPUYMHA noxojoaaHus. llpu 3ToM cucrema HUPKYJISAIUA
MupoBoro okeana cO BpPEMEHEM IMpeTepnesa NPUHLIUNUAIBHBIE MEPECTPOUKU B
pe3yibTaTe »HBOJIIONUMU pelibeda OKeaHWYeCKHX OacCeiHOB M HW3MEHEHUi
MOJIOKEHUS KOHTUHEHTOB. MOHO BBIAEIWUTH TPU IJIABHBIX JJEMEHTA NaJeo-
OKEAaHOJIOTUYECKUX U3MEHEHUN B KalHO30€. [IepBhIil U3 HUX CBSI3aH C Pa3BUTHUEM
CUCTEMbl  AHTAPKTUYECKOM  LUPKYISLUM  IIOCIE  PA3ABHKECHUS  FOKHBIX
KOHTUHEHTOB ¥ (OPMHUPOBAHMS TJIOOATHHOTO IIMPOTHOTO TeuYeHUs. Bropoi
AJIEMEHT-3TO Pa3pbhlB LUPKYJIALUU B HKBATOPUAIBHBIX W HHU3KUX MIMPOTAX
BCJICJICTBUE TIEPECEUCHUS ITUX IUPOT MATEPUKAMH WIIM Pa3BUTHUSA 371€Ch OOJIBIINX
MAaCCUBOB CYyIIM. TpeTUH 3JIEMEHT CBA3aH C PAa3BUTHEM U UCTOPUEH MPHUIOHHBIX
BOJI OKEaHOB BCIEACTBUE KIMMATUYECKUX W JICTHUKOBBIX COOBITHH B BBICOKHX
muporax. Korga-to HempepelBHBIM H>KBAaTOPUAJIbHBIA BOJHBIA IYTh CTall
MIOCTENEHHO Pa3pbIBAThCSl B pe3yJIbTaTe 3aKpbITHs TeTnca, MUrpauuu ABCTpaiuu
Ha CEBEpP M, HAKOHEI, 3aKpbiTud lleHTpanbHOAMEPUKAHCKOrO NpPOJMBa. IJTHU
MPOLIECChl  OKa3aJii CWIbHOE BJIUSHUE HA IIUPUHY M HWHTEHCHBHOCTH
HKBATOPHAIBHOTO TEUEHUS M CBSA3aHHOTO C HUM alBeluHra, Ha OanaHc
MUTATENILHBIX BEIIECTB, OMOJOTUYECKYIO MPOAYKTUBHOCTh KOMILIEKCOB (hayHBI U
¢braopel. Ocoboe 3HaUeHHE MMEN MaleOOKEaHNYECKUH Mepexo/i, MPOUCIICIIINI B

obnmactu Teruca, KoTOpas B TEUEGHHE KaWHO30s IOABEpIiIach cCxkaruio. Ha
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tepputopun ot CpeauszemHoro wmops a0 [umanaeB okeaHckue o0O0JacTu
YHHUUYTOXAJIUCh, TMOJBHXXHBIE TMOSICA CMHUHAIUCh B CKJIAJKH, YTONIIAINCH U
MpEeBpAIIAINCG B TOpHbIE 1Henu. Ha BOCTOYHOM W 3amaJHONM OKpamHax
CpenuzeMHOro MOpsi c:kathe ObUIO OTPAaHMYEHHBIM W 3TH PallOHBI OCTABaIUCh B
OCHOBHOM OK€aHMYECKUMHU, OPOTECHE3 3aTPOHYI JIUIIb HEOOIBIINE YUACTKH.

B naneounene u 301E€HE TIIABHBIMM TPAacCaMU MEKOKEAHCKOW LUPKYJISAIUU
OCTAaBAIMCh JKBATOPUAIIBHBIE M HU3KHE MIMPOTHI C HEOTPAHWYEHHBIMHU CBSI3SIMU
Mexnay HWamuiickum u Tuxum okeaHamu ceBepHee ABCTpaJIUM H  MEXKAY
AtnantuueckuMm U Tuxum oxkeanamu. Becr MHIMNACKUN OKeaH IOJKEH ObLI OBITH
OTHOCHUTEJIBHO TEIUIBIM, TaK KaK BOJBI UAYIIMX C BOCTOKA HENMPEPHIBHBIX TEUEHU,
MepeCceKaroIUX BCIO IKBATOpHUANIbHYIO 007acTh Tuxoro u MHAMNHCKOrO OKEaHOB,
CTAaHOBUJIMCH OoJiee TEMIBIMH 3a CYET JJUTEIbHOTO MpeObIBaHUS B HU3ZKUX
mupoTax. Bomooomen wexnay WMHamickuM W ATIaHTHYECKMM OKEaHaMu B
CPEeIHUX TIUPOTaxX Mpoucxoaus K tory oT Adpuku u B CeBepHOM MOTyMIApUU
yepe3 Mope Ternc, pa3meppl KOTOPOrO B 3TOT NEPUOJ BPEMEHHM Hayajau
cokpamarecsi. B pesynprare pacmmpeHus AtTiaaHTudeckoro u  MHauickoro
OKEAaHOB TMPOJOJIKAIM COKpalarbes pasMepbl Tuxoro oxeana. B mo3zmHem
KaitHo30€ MoBOpOT FOxHON AMEpUKH B CTOPOHY A3HH U30JUPOBATT APKTUYECKUN
Oacceitn or Tuxoro okeana. B pe3ynpTaTe 3TOr0 B CEBEPHYIO YacTh [HXOrO
OKeaHa TepecTaju MOCTyNnaTh KaKue-In0o MPUIOHHBIE BOABI C BRICOKHX HIUPOT U
YCUJIWJIOCHh MOCTYIUIEHHME XOJOJHBIX BOJ, Ipuxomsmux c tora. llpoxoasl u3
CeBepnoil ATnantuku B CeBepHblil JIeqoBUTHIN OKeaH OCTaBajJUCh 3aKPBITHIMU.
Kak u B HacTosimee BpeMs, 4YaCTUYHAsI M3OJALMS MPUIOHHBIX BOJ B OTHEIbHBIX
OacceiiHax BbI3Bajla TCOXMMUYECKHE PA3JIUYMUS U TPUBETIA K T€OXUMUYECKOMY
(GpaklMOHUPOBAHUIO MEXAY OKeaHaMH. ABCTpaliusl MPOJOJDKajia JABUTATHCS Ha
ceBep, ynamsisicb oT AHTapkTtuiabl. OTkpbuics mponuB [peiika mexay HOxHoi
Amepukoit u  AHTapktuaoil. JlaHHBIE TIO  MArHUTHBIM  AHOMAJIMSIM
CBUJIETENBCTBYIOT O TOM, YTO 3TO MPOM3OILIO B OJMUIOILIEHE, HO 0OJee TOYHO
Hen3BecTHO. OJIHAKO Pa3auyusi B U30TOMHO-KUCIOPOAHBIX JAHHBIX MO THXOMYy U

ATIaHTHYECKOMY OKEaHaM IOKa3bIBAIOT, YTO TIIYOOKOBOJIHBIN BOJIOOOMEH Yepe3
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nposuB Jlpelika B TeueHHe OOJIbIIEH YacTH OJUTOIIEHa €llle He YCTaHOBWics. B
3TOM Cly4a, BEpOATHO, YTO TMOpPOr B pahoHe mpoimBa Jlpeiika wMeman
MIPOHUKHOBEHUIO XOJOJHBIX BOJA B ATIAaHTUKY. [ TTyOMHHOE aHTApKTUYECKOE
TEUCHUE HAYyajo 3pOJUPOBATH JOHHBIE OCaJaKu K rOry oT Tacmanuu. IlogBunuch
TpopUYECKHE PECYPCHI ISl IBOIOLIMOHHOTO B3PbIBA, MOCIEIOBABILIETO B CPETHEM-
ITO3/THEM KalHO30€.

K pannemy muoneny, okoiao 22 MIIH. JIET Ha3aJ, OKeaHU4YecKkue OacceiHbI B
OCHOBHOM MPHUOOpPENH €Clii HE COBPEMEHHbIE pa3Mepbl, TO CBOM COBPEMEHHBIE
ouepranus. Pa3zBuTtve AHTApKTUYECKOTO IOJSPHOIO TEUECHUS B OJIUTOLIEHE
OOyCIOBUJIO  TEPMHUYECKYIO  HM3OJALMI0  AHTapKTUIbI, OTACIUB  TEIIbIE
CyOTpONMYECKHE KPYroBOPOTHl OT XOJOJHBIX CYOMmoOJsipHbIX. Tepmuueckas
M30JsI0MsA AHTapKTUABI TNPUBEIA K POCTY OJICNCHEHHsS M, B KOHIIE KOHLOB, K
bopMHUPOBaHNIO AHTAPKTUYECKOTO JICIHUKOBOTO IIMTA B CPEIHEM MHOIICHE U
JadbHEUIIEMY PaclpOCTPAaHEHUIO MOPCKUX JibJI0B. OIHAKO B PaHHEM MUOIIEHE,
MO-BUAMMOMY, HE OBLIO JICITHUKOBBIX IMIUTOB. APKTHKA, BEPOSTHO, ObIJIa CBOOOHA
OTO JIBJIOB, @ B AHTAPKTHUJE, XOTSI U UMEBIICH OOIIMPHBINA JIETHUKOBBIA MOKPOB,
JEIHUKOBBIM IIUT, €€ HEe JOCTUl 3HAYUTEIBHBIX pa3MepoB. Pazsutue
AHTAPKTUYECKOTO OJIEACHEHUS MW LUPKYMIOJSIPHOTO TEYEHUS MPUBEIO K
DKCIIAHCUM AHTAPKTUYECKOW BOJAHOM MACChl M, BO3MOXHO, K BO3HHUKHOBECHHIO
AHTApPKTUYECKOM KOHBEpPreHIMM B paHHEM MuHOLEHe. Bcneactsue 3TOro
BBICOKOIIIMPOTHASI  TMPOBUHIMA OHMOTEHHBIX KPEMHHCTBIX OCaJKOB  cTaja
pacHIMPATHCS K CEBEPY 3a CUET 3HAUMTEIIBHOTO COKpPAIIEHUs 00JaCTU HAKOTUICHUS
KapOOHATHBIX 0caAKoB. CKOpPOCTH OCAJIKOHAKOIUIEHHS B BBICOKHMX MIMPOTaX
YBEIMYMINCh. Matepuan JIeqOBOTO pa3Hoca OOHApYXeH B PaHHEMHUOIICHOBBIX
KepHax TIyOOKOBOJHOTO OypeHUss W3 NPHAHTAPKTHUECKUX pa3pe3oB IOro-
BOCTOYHOM 4YacTh Tuxoro okeaHa. B TeyeHue paHHEro MHOLECHA IMPOU3OILIO
HE3HAYUTEIbHOE MOBBIIICHUE TEMIIEPATYP HOBEPXHOCTHBIX BOJ

Hauvano dopmupoBanus AHTApKTHYECKOTO JIEAHUKOBOTO INHMTAa W HAYallo
onefeHeHus: CeBEpHOro MONYIIApUS B MO3JHEM IUTMOIEHE ObUIH KPUTUYECKUMHU

MOMEHTaMH TJIO0ATBHON TO3THEKAHHO30MCKON JBOJIOIUU CPEeAbl. ITH COOBITHS
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OKOHYATEJIBHO ONPEETUIN Te 001Ine PU3ndecKue, XMuMHUIECKUe U OUOI0THYECKue
XapaKTEPUCTUKA OKEAaHOB, KOTOpPbIE MBI 3HAa€M B HACTOSIIEE BpPEMA, U
MOATOTOBUJIN TUTAHETY K TeM OCOOBIM IUKJIMYECKUM JI€THUKOBO-MEKIIETHUKOBBIM
YCIOBHSIM, KOTOPBIE YCTaHOBWJIMCh B KOHIE KanWHO305i. B 3TOT mpoMeEXyTOk
BPEMEHHM TMPOU3OILLIO0 TPU TJABHBIX COOBITHS, NPUBEAIINE K COBPEMEHHBIM
ycnoBusiM. OTHO U3 HUX MPOU30LLIO0 B AHTApKTHUKE, a ABa JIpyrux - B CeBepHOM
nonywmapuu. [lepBoe 310 oTKpbITHE NTponKBa peiika s rnyOuHHbIX Boa. Bropoe
norpyxenue  @apepo-Ucnanacko-I'pennanackoro  xpebta,  0o0ycloOBUBIIEe
OTHOCHUTEJIbHO CBOOOJHOE TIOCTYIUIEHME XOJIOJHBIX AapKTUYECKUX BOA B
ATiaHTUKY H, 3aTeM, B MupoBol okeaH. TpeTse - MpoIoIKaBIIEECS COKPALICHHE
1 3aTeM 3akpbiThe TeTnca cHadyana Mexay Aszuei u Adpuxkoin n Mexay CeBepHOM
u FOxHOM AMepuKoH.

Cpennuii MuoneH ObLT CIAEAYIONIUM KPUTUYECKUM 3TaroM 3BOJIIOLHUH TJIO-
OalbHBIX KIMMATOB, TaK Kak K pyOexy npumepHo 14 wMiH. JneT Hazan
oOpazoBajiach OoJibIIasg YacTh AHTAPKTHUYECKOTO JICAHHKOBOIO IIHUTA. OTO
COOBITHE XapaKTEPU3YETCSd PE3KUM YBEIMYEHUEM H3BECTKOBOIO IIJIAHKTOHA U
6entocHbIX (hopamunudep. MHOTHE yYeHBIC CUUTAIOT, YTO K TMO3JTHEMY MHUOIIEHY
NPUIOHHBIE TeMMepaTypbl ObUIM ONM3KM K TOYKEe 3amep3aHusi U BocTouHo-
AHTapKTUYECKUN JICTHUKOBBINA IUT JOCTUT ONM3KHX K COBPEMEHHBIM Pa3MEpOB,
KOTOPBIC OIpaHUYCHBI O€PEeTroBOM TMHNUEH KOHTHHEHTA.

YerBepTuuHbIii TiepuoJ; OBUT  ONpEACNIeH Kak «BpEeMS  CYpPOBBIX
KIIMMaTUYECKUX YCIOBHUI Ha Ooibiieit yactu CeBepHOro moiymapus». B teuenue
MOCJIETHET0 MUJUTHOHA JIET KJIuMaT 3emMsin ObUT B OCHOBHOM JIETHUKOBBIM. boiee
90% »sTOro BpemMeHH OOIIMPHBIC MPOCTPAHCTBA CYIIM OBUTM MOKPBITHI JBAOM U
npeo01asanyd HU3KUE TeMIEPaTyphl BO3yXa U OKEAHCKUX BOJI. DTOT JISTHUKOBBIN
pPEXKUM TMEPUOAUYECKH IPEPHIBAJICA HHTEPBATAMU OTHOCHTEIBHOTO MOTEIJICHUS
(manpumep, rojoueH). [lo cymecTBy, 4YEeTBEpTUUHBIA MEPUOJ XapaKTEpU3YETCs
pa3BUTUEM U paclaJoM JIEIHUKOBBIX IIUTOB (CeBEpPHOro MOJYyIIApUs, YTO
OTpa3wjiocb B CMEHE  KJIACCUYECKUX  YETBEPTHUYHBIX  JIEAHUKOBBIX U

MCXKIICAHUKOBBIX 3JIIOX. CreneHb W3MEHCHHUS AHTapKTI/ILIGCKI/IX JICAHUKOBBIX
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IIMTOB B TEYEHHWE YETBEPTUYHBIX BCE €€ JO KOHILA HE BBISICHEHA, XOTS €CTh
HEKOTOPbIE CBHUJETENLCTBA 3HAUYUTENbHBIX KoyieOaHuit oO0beMa BocTouHo-
AHTapKTUYECKOTO JIEMIHUKOBOro muTa. B IOxHOM mnonymapuu JeIHUKOBBIE
AMOXM OTIMYAINCH 3HAYUTEIBbHO OOJiee IIMPOKUM PaCHPOCTPAHECHUEM MOPCKUX
ap0B. OnHako TyI00alNbHbIE KIMMATUYECKUE BO3JCHCTBUS HAa OKEAHCKYIO
ouocdepy, BEpOsITHO, B OOJBIIIECH Mepe ONMPEACISAINUCH JICTHUKOBBIMUA COOBITUSIMHU
B ApKTHKE, yeM B AHTapKTHKEe. ECTh OCHOBaHMS mpeAmnonaraTb, 4TO COBPEMEHHAs
MEKJICTHUKOBAsl 3IoXa OyAeT KPAaTKOBPEMEHHOW M Ha 3eMJie€ BOCCTaHOBUTCS
rOCHOACTBYIOIINN JIETHUKOBBIN PEXKUM.

B TedyeHne OTHOCHTEIBHO KOPOTKOI'O YETBEPTHUYHOTrO Tepuoja (okoiso 1,6
MJIH. JIET) Ha 3eMJie MPOU30LILIN OTPOMHBIE U3MEHEHUS.
1.YcranoBneno 30 JIEIHMKOBBIX AMHU30/I0B, KaXKIblil U3 KOTOPBIX OBLI CBSI3aH C
pa3BUTHEM OOLIMPHBIX JIEMHUKOB B BBICOKMX M CpelHMX IHpoTax CeBepHOro
MOJTyIIapys. DTH AMU30/bI BRI3BIBAIN PE3KOE YepeoBaHUE OMOTeOrpapuIecKoro
pacrpoCcTpaHeHUsl Kak Ha3€MHbIX, TaK U MOPCKUX OPraHU3MOB.
2.IloBTOpAIHCH KpyIHOMAcCIITaOHbIE MEpUIMOHATbHBIE CMELLIEHUS
KJIMMaTU4ecKuX 30H Ha 20-30° mupoThI.
3.IIpoucxogmnu KpymnHOMaciTabHble (IIYKTyalldd CHUCTEMBI OKEAHUYECKOMH
HUPKYJISLIAHN.
4.Ypoenb MupoBoro okeana kojnebancs B mpenenax npumepHo 100 m.
5.IlonmkeHne ypoBHS OKeaHa | JICIHUKOBas »po3us oOycioBwim Oonee
WHTEHCUBHBI BBIHOC TEPPUTEHHOrO MarTepuana B TIyOOKOBOIHBIE OKEAHCKHE
OacceitHbl.
6.Ilpoucxoaniu 3HAYUTENbHBIE OCHWUIAIMK OWOMPOJYKTUBHOCTH OKeaHa |
CKOPOCTH TOCTYIUIEHUsI OMOTEHHBIX OCAJIKOB Ha JHO, a TAKXKE WX PACTBOPEHUS B
ri1yOOKOBOJHBIX OacceitHax. Kpome Toro, ycuiieHre BEeTpOB BBI3BAJIO YBEINUYEHUE
CKOPOCTH HAaKOIUJICHUsI a0MOTEHHBIX TeJIarnYecKuX OCaJKOB, YaCTh KOTOPBIX
BBIHOCHJIACh B OKE€AaH U3 apUJIHBIX KOHTMHEHTAJBHBIX 00JIaCTEH.
7.Hactynui pemaronuii 3Tan B pa3BUTHUU UHTEIUIEKTAa Homo sapiens, U OSIBUIIACh

" Ppa3BUJIACh OUBUJINU3AIIUA.
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Cnucok nurepatypsl [ 1,3,4,6]

Bonpocs! 11 caMOKOHTPOJIA:

1.MeTtoas! onpeaesieHrs BO3pacTa OKEaHUYECKUX OCAJIKOB.
2.Cy1ecTBYIONIME TUTIOTE3bI 00pa30BaHUs OKEAHOB.

3.OCHOBHBIEC HAMPABJICHUS UCCIIECOBAHUM MAJICOOKEHOJIOTUH KaK HAYKH.
4.Y10 Takoe naneopeKOHCTPYKIUs?

5. OT 4ero 3aBUCUT U3MEHEHHE YPOBHS MUPOBOTO OKeaHa?

6.Bo3pacTHbIe npeiesibl OCHOBHBIX M3MEHEHUI B CTPOCHUM MUPOBOTO OKEaHa.

9.9kos0rn4eckue nMpodaemMbl MUpPOBOro oKeaHa

MexnpaBuTenbCTBeHHass okeaHorpaduueckas komuccuss (MOK) naer
CIEIYIONIIEE OINPEICICHHUE 3arps3HEHUS] MOPCKOM Cpelbl: "3arpsa3HEHUE MOPS - ITO
HETMOCPEJCTBEHHOE MM KOCBEHHOE BHECEHHE YEJIOBEKOM BEIIECTB WJIM SHEPTUU B
MOPCKYI0 cpeay (B TOM UYHCIE€ B OCTyapHWH), BIEKyIlee 3a COO0OW Takue
HEOJaronpusTHbIE TOCIEACTBUSA, KaK HaHeceHHue yuepda OUOJIOTrHYecKuM
pecypcaMm; OMacHOCTh [JIsi 3J0POBBbSl JIFOJEH; TOMEXH [JIsi 3J0pOBbs JIIOJCH;
MMOMEXH JUISi MOPCKHX OTpacield XO3SMCTBEHHOM [ESITEIbHOCTH CEJIbCKOIO
XO35IUCTBa, BKJIIOYAsl PHIOOJIOBCTBO; YMEHBILIEHHE MPUTOJHOCTA MOPCKOM Cpelibl
BOJbI i1 WCMOJB30BaHUA M YXYJUIEHUE 3CTETUYECKUX JOCTOMHCTB MOPCKHUX
nanamadToB".

[IpoOnema 3arpsi3HEHUsI OKeaHa MPHUBJIECKIA BHUMaHUE OOIIECTBEHHOCTH B
1968 -1972 rr. Toraa o Helt cooOuianu nevyaTh U TEIEBUACHUE, TOCYAAPCTBEHHbIE
JeATeNId HACTOMYMBO TMPU3BIBAIM OKEAHOJIOTOB 3aHSThCA HCCIEIOBAHUSIMU
3arpsA3HEHUs] MOPCKOM cpebl 3HauuTenbHO ociiad. OgHako B 1980 r. cunbHOE
O0ecniokoicTBo obuiectBeHHOCcTH HupepnannoB u ®deneparuBnoit Pecnybnuku
I'epmaHuy BBI3BAJIO 3aXOPOHEHHE B MOpPE KaHAIM3ALMOHHBIX IIJIAMOB M OTXOJIOB
Mpou3BOJCTBa JBYyOoKHcHM TuTaHa. I[locme 80-x romoB wuHTEpec K mpodieme

3arpsi3HEHUS MOPS HECKOJIBKO 0CiIad, 4TO OOBICHASTCS:
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l.IlpunsitTueM Mep, MO3BOJHUBIINM YMEHBIIUTh U JaXe€ MOJHOCTHIO HCKIIOYUTH
MPOMBIIIJICHHOE 3arps3HEHUE MPUOPEKHBIX pPAHOHOB, a TaKXKe 3arps3HEHUE
OTKPBITHIX aKBaTOPUM C MOpPCKUX cyaoB. CTpPOUTENBCTBO HOBBIX OOBEKTOB B
NPUOPEXKHBIX palloHaX CTal0 CTPOr0 KOHTPOJHUPOBATHCS COOTBETCTBYIOIIMMU
opraHaM# U OOIIECTBEHHBIMHM OpraHu3auusiMu. [IpoeKTUpOBaIUCH U COOPYKAITUCH
HOBBIE TPEINPUATHS MO OUYHUCTKE CTOYHBIX BOJI, MPUHUMAIUCH OINpEJeICHHbIC
3aKOHBI M  3aKOHOJATEJbHBIE OpraHbl  yXKe JIOOWJIUCh  ONpEIesICHHBIX
MOJIOKUTENBHBIX PE3yIbTaTOB. Bece 3TO MO3BOJISANIO HAEATHCS HA TO, YTO YAACTCSA
n30exaTh HOBBIX KaTacTpo() M OCTAaHOBUTH WJIM MO KpailHEH Mepe 3aMelIuTh
pa3BUTHE OMACHBIX MPOLIECCOB.

2.110BBIIIEHUEM 30JIOTMYECKOTO CO3HAHMS y HaceleHus. MHOrue OCOo3Haiu, 4To
HaHeceHue yuiepOa MOPCKUM DSKOCHUCTEMaM B psiie CiIy4yaeB HEU30€kKHO,
MOCKOJIbKY PpaJuKaIbHBIE MEphl IO OO0pn0e C 3arpsA3HEHHEM OOOIIIUCH OBl
CJIMIIIKOM JOpPOTOW LEHOW, KOTOPYI0 HUKTO HE 3aXO0YET IUIATHTh. JTO XOPOIIO
BHJIHO Ha MPUMeEpE 3arpsi3HEHUS] MOPCKOM cpeAbl HEPTHIO U XJIOPYIIIEBOAOPOAAMHU.
C 3zarpsisHeHreM He(dTbIO cieayeT OOpOThCS CaMbIM PEUIMTEIbHBIM 00pa3oM.
OpHako $ICHO, YTO TOKa HE MPEKPATUTHCS TPAHCIOPTHUPOBKA HEDTH MOPCKUM
MyTEeM U TI0 MOJABOJIHBIM HeTenmpoBoaam, aBapuu 0ynyT Hen30exxHbl. Kpome Toro
0obIION yIepOd MOPCKOW cpelie MPUHOCHUT M00bIYa HePTH C miaThopM B 30HE
menbda.

Kaxnpiii romx uepe3 atmocdepy B OKeaH MPOAOHKAET MOCTymaTh okojio 80
TBHIC.T.  XJIOPYIJIEBOAOPOJOB, B TOM 4YMCIie 3HauuTelnbHble KonmuectBa JI/IT.
OnHako ONBIT Pa3BUBAIOLIUXCS CTPaH TOBOPUT O TOM, UYTO MO3BOJISIIOT OTKA3aThCs
OT €ro WCIOJIb30BaHUSI B OOphOE C MOCKHUTAMU U BPEIUTEISIMU XJIOMKOBBIX
IUIAaHTAlMd, W TO3TOMY OXHWJATh 3/1€Ch CYHIECTBEHHBIX HW3MEHEHHUU HE
npuxoautcs. MHaue roBops, Bce OyAeT OCTaBaThCs MO-MPEKHEMY, IMOKAa HAyKa HE
MPEAJIOKUT HOBBIX PEIICHHI.
3.Pryts nmaxe B Tex HEOONBIIUX KOHKPEUHUAX, B KOTOPBHIX OHA ECTECTBEHHO
pacnpocTpaHeHa B MOPCKOM BOJIe, HECOMHEHHO, SIBIISIETCA SIIOM M TYOUTENbHA /IS

IMpoucCCOB KUBHCACATCIIBHOCTU, W TaM, I'IC OHA HAKAIUIMBACTCA ITOCICIACTBHUA

90



ObiBatoT kaTacTpoduueckumu. OJHAKO OYEBHUJIHO, YTO TE€X KOJUYECTB PTYTH,
KOTOpbI€ TMOCTYHAIOT B OKPYXKAIOIIYI0 Cpeay B pe3yibTare AesTeIbHOCTU
YeJOBEeKa, HEJOCTAaTOYHO, YTOOBI TMOBCEMECTHO BBI3BaTh  CYIIECTBEHHOE
YBEIIMYEHUE €€ KOHILEHTpalluhM B MOpPCKOW Boje. M Tak MOXHO TOBOPUTH O
HEKOTOPBIX JPYTUX METaJIIaX.

UccnenoBanusi mo mpoOiieMe 3arpsi3HEHUST MOPCKOM cCpelibl Hepa3pbIBHO
CBSI3aHBl C HW3YyYEHHEM YCIOBUM CYLIECTBOBAHUS MOPCKUX OpraHU3MOB.
Omnpenenenue naryOHbIX MOCIEACTBUN 3arpsI3HEHUS JOJDKHO OMUPAThCS HA 3HAHUS
o0 OKeaHe W MOPCKUX OpraHusmax. B CcBow ouepeab HCCIEeIOBaHUS,
HaIpaBJICHHbIE Ha OMNpEAENCHUs MaryOHbIX MOCIEACTBUU 3arpsi3HEHUs OKeaHa,
CIIOCOOCTBOBAIM OYPHOMY Pa3BUTHUIO MOPCKON XMMHUM M Ouosioruu. B HacTosIee
BpeMsl TMOSABWJIACh W Takas OO0JacTb HAayKH, KaK XHUMHS MOPCKOIO BO3AyXa,
MOCKOJIBKY OBLIO YCTaHOBIIEHO, YTO Yepe3 aTtMocdepy MepeHOCITCs BPEIHbBIE
BelllecTBa. ['eoXuMus U3ydaeT NpeBpalleHus BPEeIHbIX BEUIECTB B MOPCKOU cpefe
W TEM CaMbIM pACIIUPSET HAIKW 3HAHHUS 00 YCIOBHSX OCaIKOOOpa3oBaHUS B
okeaHe. l3MmepeHune pagMOAKTUBHOCTH MOPCKOM BOABI OTKPBUIO HOBBIE
MEPCIEKTUBBI I UCCIIECIOBAHMS IBUKEHUM BOJl OKeaHa. BbISICHUIOCH, UTO Takue
TOKCHUYHBIE Ta3bl, KaK OKHUCh yrjiepoAa, MIUPOKO paclpOCTPAHECHHbIE B
OKpYXalollel cpene, BhIPA0ATHIBAIOTCS M MOPCKOW PACTUTENBHOCTHIO. Tem He
MEHee MOpCKas cpefia - 3TO cpeia, B KOTOpod YucTUTCs cyma. st Toro, 4ToOn!
Oynymem pa3pabatbiBaTh 0€30TXOIHBIC

OBl

COXpaHUTb €ro HeoO0X0JAMMO B

TCXHOJIOTHM Ha  PAa3/IMYHBIX  IIPCANPHUATUAX, KOTOPBIC YMCHBIUINJIN

aHTPOIIOTEHHBIN Mpecc Ha akBaTopuu. B Taby. 2 mpeacTaBieHbl JaHHBIC O COCTaBe
MOPCKOW BOJBI.
Tabmuma 2

KoHneHTparusi XUMUYECKUX OJIIEMEHTOB B MOPCKOW Bojae (MO JaHHBIM
Brewer, 1975).

ODneMeHT Kounuentp | Dnement Konuentp | Dnement Konnen | DaemeHt Konig
ALV, MI/JI arys, Tparws, eHTpa

MI/n MI/n s,

Mr/n

Xnop 18800 uuk 4,9 Kcenon 50 JlanTan 3,0
Hatpwii 10770 Aproun 43 Kobanpt 50 Heogum 3,0
Maruuit 1290 MEIbsk 3,7 I'epmanmit 50 TanTan 2,0
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Cepa 905 Ypau 3,2 Cepebpo 40 Utrpnit 1,3
Kanpnmi 412 Bananuii 2,5 lammaii 30 Hepuit 1,0
Kammit 399 AroMuHui 2,0 Hupkonuit 30 Jucnposuit 0,9
Bpom 67 XKenezo 2,0 Pryth (30) Opbuit 0,8
Yrnepon 28 Huxkenn 1,7 CauHernn (30) UtTepOmii 0,8
CtpoHnuit 7,9 Tutan 1,0 Bucmyr 20 laponuumit | 0,8
Bop 4,5 Menn 0,5 Huobuii 10 [pazeoanm 0,7
Kpemuuii 2 Le3uit 04 Tammuit 10 Ckanauit 0,6
DTop 1,3 Xpom 0,3 OnoBo 10 INonpmuii 0,6
JluTnit 0,18 CypbeMa 0,2 Topuit 10 Tynuit 0,2
A3sor 0,15 Maprasuen 0,2 Tenui 7 JIrorenuii 0,1
PybOunmit 0,12 Cenen 0,2 Tladuwmii 7 WNunnit 0,1
Docdop 0,06 Kpunron 0,2 Bepunauit 6 TepOuit 0,05
Hon 0,06 Kanmuii 0,1 Pennit 4 Camapuii 0,05
Bapuit 0,02 Bonbsdpam 0,1 30m10T0 4 EBponuit 0,01
Momuobnen | 0,01 Heon 0,1

B pe3ynpTare mMOSIBJICHUS HOBBIX METOJOB aHaJIW3a W3BECTHBIE U3
KJIACCUYECKUX YYEOHUKOB 3HAUYEHUS KOHIICHTPAIMM HEKOTOPHIX AJIEMEHTOB B
MOCJEAHUE TOJbl U3MEHUWINCh WM TOYHEE YTOUYHSAIOTCS; TAaK, COTJACHO JAaHHBIM
MOCJIEAHUX aHAJU30B, KOHIEHTpALUs PTYTH COCTAaBISET TOJbKO 7 MI/i, a
KOHIICHTpAI[Usl CBUHIA - 2 MI/JL.

Haubonee WHTEHCHBHO 3arps3HEHUE AaKBATOPUN MPOUCXOAUT 34 CYET
nonajaHvs OBITOBBIX CTOYHBIX BojA. Kpome Toro, B mpoiecce MpOMBIIIIEHHOTO
MIPOU3BO/ICTBA Y MPUTOTOBJIEHUS MPOJYKTOB MUTAHUS TAKXKE MOSBIISIOTCS OTXOJBI.
B nmpuponHoli cpene cylecTBYIOT OpraHUu3MbI-PeAYLIEHTbI, CIEIUATU3UPYIOITUECS
Ha pa3yIoKEHUU MEPTBOTO OPraHUYECKOro BellecTBa. TouHee TOBOps, PEAYLIEHTHI -
ATO OpPraHU3MBbI, YJIOBIETBOPSAIONIME MOTPEOHOCTH B DHEPTUM 3a CUET MEPTBOIO
OpraHM4YecKkoro BemecTBa. K HHUM OTHOCSATCS B OCHOBHOM OaKTepuu WU
Mukpodiopa (rpubsl). IlosTomy ’kenmaTenpbHO, YTOOBI OpraHMKAa CTOYHBIX BOJI
paznarajgach B a3pOOHBIX YCIOBUAX. DTH MPOLIECCHI MPOTEKAOT U B MOPCKOM cpefie
C TON NHIIb pa3HUIEH, YTO B HHUX YYACTBYIOT OakTepuu Ipyrux BUIoB. [lns
MOPCKOT'O JIHa XapaKTepHbI BCE THUIIBI OCAJKOB, @ TAaKXKE PA3JIUYHBIE YCIIOBHUS:
MECOK W WJI, HACBIIIEHHbIE KHCIOPOJOM IOPOBBIE MPOCTPAHCTBA M, HA00OPOT,
HaJu4yue KUCIOPOJa TOJBKO B BEPXHEM MWUIMMETPOBOM CJIO€ OCAJKOB, MPUYEM
6osee TyOOKHE CIIOM SBISIOTCA aHadpOOHBIMU. Pa3HbIe THUIIBI OCAJKOB 3aCElICHbI

Pa3’ InIHbIMHA COO6H1€CTB3MI/I KHUBOTHBIX H GaKTepHﬁ. Ecau crounbie BOJbI

[IommagarT B aAKBATOPUIO, I'IC OTCYTCTBYIOT CHUJIBHBIC TCUYCHHA, TO OCAAKH BO3JIC
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MecTta cOpoca MOryT oOoramarbCs OpPraHMYEeCKUMH 4YacTUIlAMU WU B TOJIIIE
OTJIOXKEHUU BO3HUKHYT aHa’poOHbIe ycnoBus. [lockonbky MOpckoe MmoOepexnbe
SBJISIETCS 30HOM OTJbIXa, TO OBITOBBIE OTXOJII HECYT OTPOMHYIO ONACHOCTH
nHpexkunoHHbIX  3a0oneBanuil.  [loaTomMy  Oonbloe  3HAYeHUE  UMEET
o0e33apakruBaHue ObITOBBIX CTOYHBIX BOJI. OCOOEHHO CTPOTHUE CAaHUTAPHBIE HOPMBbI
JIOJKHBI  COOJIONIaThCsl B TEX paloHax, TAe pa3BOASAT PHIOHYIO MOJOAb WU
MOJUIFOCKOB HCIIOJIb3YEMbIX, 3aTeM B mnuily. Yto rpexa TauTh B HaubOolee
3arps3HEHHBIX YYacTKaX pbl0a MPAaKTUYECKHU BCS COAEPKUT OIPOMHOE KOJIUYECTBO
[JIUCTOB, @ MOJUTIOCKH KPOME 3TOI0 HAKAIIUBAIOT U SIIOBUTHIE BEIIECTBA.

Eme HemocTaToyHO XOpOIIO HM3YYEHO MOBEACHUE B BOJE BO30OyauTenein
xonepobl, Tu(a, mapatuda, MOTHMOMUETUTA, XEITYXH W JPYTUX IMaTOTeHHBIX
Oprannu3MoB. MBI k€ 3HaeM Kak JI0Jr0 OHU KUBYT B MOpPCKOU Boae. Hexotopelie
MPECHOBOAHBIE OakTEepuu Momaaasi B MOpe TMOHYT OT COJIU, OT BO3JEHUCTBUS
aHTUOMOTHUKOB, BBIICTIIEMBIX MOPCKUMU OaxkTepusimMH, HamaJeHUEM
OaKTepHATbHBIX TAPa3UTOB WIHM MOEJAHUEM HMX MPOCTEUIUMHU opraHu3mMamu. U
MHOTHE KUIIEYHbIE OAKTEPUM B MOPE HE pPa3MHOXKaIOTCA. A Takas OakTepus Kak
CalbMOHEJIA TMPEKPACHO JKUBET B MOPCKOM BOAE U  Pa3MHOXKAETCH.
Bone3neTBopHbIE BUPYCHI, aMe0a, 4aCTO TOXKE MPEKPACHO KUBET B MOPCKOM BOJIE.
Ameba, momamas B OpraHuM3M YeJOBEKa, BBI3BIBACT 3a00JIEBaHWE TJas.
bonesneTBopHbIe OpraHM3Mbl OOHAPYXKMBAIOT B BOJOEMax Mpu 3a00JIeBaHUAX
KUTEJIe WIH KUBOTHBIX. [loaTOMY ISt TOTO, 9TOOBI OXapaKTEPU30BaTh KaueCTBO
BOABI, HET HEOOXOAMMOCTH CIEIMAJbHO OMNpEeAeNsiaTh HaJIudhe OTACHBIX
MaTOTeHHBIX Opranu3MoB. OHU B Boje OyAyT MPUCYTCTBOBATh B CTOYHBIX BOJAX.
He#iTpanuzamuss uX JOCTUTaeTCs JIIEMEHTAPHBIM XJIOPUPOBAHUEM OBITOBBIX
CTOYHBIX BOJl. OOpa0oTKa CTOYHBIX BOJ HE3HAYMTENHHO BIHUSET HAa TMEPEHOC
MUTATENbHBIX BemiecTB. Ha cTaHIusax OWONOTMYECKON OYUCTKH YIIaBIMBACTCS
MPUMEPHO JIUIIL TPEeTh (ocdopa, Tak Kak OAKTEPUU CTOYHBIX BOJ BBIICISIOT
coenuHeHus ¢ocdopa B pacTBOpeHHOM BUje. D(PPEKTUBHO yAAIATh MUTATEIbHbIE
BEIIECTBA U3 CTOYHBIX BOJ MOXKHO JIUIIb CIEIUATBHBIMI XUMHUUYECKUMU METOIaMHU

OYHCTKH, OCaXaad 3THU BCIICCTBA C IOMOIIIBIO Cy.III)(baTOB JKCJIC3a NJIN aJIFOMUHMUA.
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Oxunaercda, 4Tto B OmmKaline TOAbI 3BTpoPUKALMS TPUOPEKHBIX BOJ
ymenbiutcs. B Hacrosimee Bpems 40% docdaToB moctynaer B peku , o3epa u
MOpsl B COCTaBe CTHUPAJbHBIX MOPOIIKOB, BKIIOYAIOMUMX (ocdaTbl B KadyecTBE
KOMIIOHEHTOB, KOTOpPBIE€, CBSI3bIBasl KaJlbIUW, cMAr4yaroT BoAy. J[aBHO H3BECTHO,
YTO TaKO€ K€ CMSryaroliee JeHCTBUE OKa3bIBAIOT IEOJIUTHI - HETOKCHUYHbBIC
ATIOMOCUJIMKAThl HATpHUs, KOTOpble HE BBI3BIBAIOT H3BTpodukanuu. lleonutsl
SBJISIIOTCS MHUHEpaJlaMd CO CBOEOOpa3sHOM KPHUCTAJIMYECKON CTPYKTYpOM: OHH
JNEUCTBYIOT TMOJOOHO HMOHOOOMEHHHMKAM, TMOTJIOMIAIONIMM U3  PacTBOPOB,
MOTJIONIAIONIMM W3 PACTBOPOB KalbIUW, TSAXKEIbIE METAJUIBI U JIPYTHe BEIIEeCTBa.
CBsizaHHBIE B 1I€OJMTax, ATH BEIIECTBA BBINAJAIOT B OCaAOK. B NpupoaHbIX
YCJIOBUSIX LEOIUTHI 00pa3yloTCa B Pe3yJbTaTe BYJIKAHUYECKON JEATENbHOCTH, HO
MX MOKHO BbIpA0aThIBATh UCKYCCTBEHHBIM MyTEM Ha XUMUUYECKUX MPEANPUITUSAX.

Ectp 11 HEOOXOAMMOCTH CTPOUTH B MPUOPEKHBIX TOpPOAAX OYUCTHBIE
COOPYXKEHUSI, KOTOphIe yaaasum Obl pocdop U a30T U3 CTOYHBIX BOJ U TEM CaMbIM
npenoxpansiii Obl Mops OT dBTpodukarmuu? UTo KacaeTcss MPEeCHOBOIHBIX
0acceiiHOB, TO OTBET OOBIYHO OJIHO3HAUHBIN: €CIIM PEKU U 03€pa HUCIOIb3YIOTCS
KaK HCTOYHUKHM NUTHEBOM BOJBI, TO HAAO MOAAEPKHUBATh HUX CIOCOOHOCTH K
CAaMOOYHIIICHUIO W HE JOIMYCKaTh SBTpOdUKAIMKU. bHOIOrHYecKrue OYNCTHBIC
COOPYKEHHUSI YMEHBIIAIOT COJIEPKAHUE MUTATENIbHBIX BELIECTB B CTOYHBIX BOJAX
Ha OJHY TpeTh W YHUCIO JIETKOOKHUCISIIOIIUMXCS OpPraHUYeCKHX BEUIECTB,
yuntbiBaemoe uepe3 BIIK, na 90%. s 3ammThl OT 3arps3HeHUs y3KuX GUOPIIOB,
3QJIMBOB U ACTyapHEB OUHUCTHBIE COOPYKEHUS HEOOXOUMBI, TAK KaK B IPOTUBHOM
cllydae TaM MOTYT pPa3BUThCS aHa’poOHBIE YycioBHs. Kpome TOro, OuYMCTHEIE
COOPY)KEHHUsSI TO3BOJISIIOT YMEHBIIUTHh YHUCICHHOCTh IMAaTOT€HHBIX OaKTepuil u
BupycoB. Ho ecnam craButh mnepex coOOM TOJMBKO 3aJady YHHUTOXKCHUS
00JI€3HETBOPHBIX OPTaHU3MOB, TO HY>KHO JIM BO3BOJUTH JUIsl TOTO TAKUE CIOXKHBIE
U JOPOrOCTOSIIHNE MPEANPHUATHS, KaK OYHUCTHbIE coopyxkeHus? CoOBEpPIICHHO
OYEBUJIHO, YTO B YCIIOBHUSIX OTKPBITOIO TMOOEPEXbS C XOPOIIMM BOJOOOMEHOM

OUYUCTHBIE COOPYKEHUSI BOOOIIE HE HY>KHBI.
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Mopckue cyna TakKe CIOCOOCTBYIOT 3arps3HEHUIO MPUOPEKHBIX BOJ
TSOKENBIMUA METallllaMU, OCOOCHHO B MOpPTaX M B MECTAaX CESHOK MPOTYTOYHBIX
CYZIOB. DTO OOBSICHSETCS TEM, UTO B IEJSX MPEAOTBpAllleHUsI 00pacTaHus Kopiyca
BOJIOPOCIISIMA M PA3IUYHBIMU CHUIISTYUMH MOPCKHUMHU OpraHu3MaMH, TaKUMH, Kak
MOPCKHE KEIyAN U MOJUTFOCKH, THUIIA CYJIOB MOKPHIBAIOT TOKCUYHBIMU KPacKaMH;
He Tak maBHO B COCTaB KpacoK B ATUX LENAX MIMPOKO BBOJAUIACH PTYTh. B
HACTOSIIEE BpEeMs COCTaB MPOTUBOOOPACTAIONIMX KPACOK B KAaue€CTBE TOKCHUYHBIX
KOMIIOHEHTOB BBOJSIT OJIOBO, MelIb (B OCHOBHOM B BHJE OKHUCH) WU
OpraHOMETAJUIMYECKHE COEJUMHEHMS. BaXHBIMU KOMIIOHEHTAMHU TPYHTOBBIX
KpPacoOK SIBJISIIOTCS XpOM, CBUHEI] UM IIMHK. B HEKOTOPBIX KpacKaX HMCHOJIb3YEeTCs
TaKkKe KaJMUW, a B MPOTEKTOPaX CHUCTEMbl JJIEKTPOXUMHUYECKOW 3alUThI s
MpEAOXPaHEHUs] CTaIbHBIX KOPIYCOB OT KOpPpPO3UU - IUHK. Bronbs mobepexns
to)kHor Kamudopuuu, mexnay Canrta-bapbapa u Can-Jluero, HacuutbeiBaetcst 37
500 mporynouYHBIX CYAOB, JHUIA KOTOPBIX €XETOJHO IMOKPBIBAIOTCS KPACKO,
coxepxamen B cpeaaeM 600 r menu Ha 1 1. B pesynbTaTe B OKpyKaroLiyro cpeny,
B OCHOBHOM B MOPCKYIO BOJY, €XeroaHo mnocrynaer 180 T Meau. 910 KOIUYECTBO
BIIOJIHE CPAaBHUMO C KojudyecTBOM Meau (510 1), moctymaromeid B cOCTaBe
KOMMYHQJIBHBIX CTOKOB M3 pernoHa Jloc-Anmxeneca, peuHoro ctoka (40 1) u
yepe3 atMochepy (30 1). iMeHHO MOpPCKOW TpaHCHOPT U MPOTYJIOYHBIE Cyda U
SBJISIIOTCSI OCHOBHOM MPUYMHOM MOBBIIIEHHOTO COJIEpKAHUS MEU, HalpuMmep, B
Mojuttockax Mytilus edulis. B raBanu HpromopTa, riae cocpeaoToueHO OOJIbIIoe
YUCJIO MPOTYJOUYHBIX CYJIOB U CYJAOPEMOHTHBIX Bepdel, coiepkaHue Meau B
MBIIIIAX MUIUA B 9 pa3 Ooiibllie, YeM B MOJUIIOCKAX, BBUJIOBJIECHHBIX HA y4acTKe
OTKPBITOr0 MOOEPekbsi. MUANM OTIIMYAIOTCSA TAKXKE MOBBIIMICHHBIM COJICP>KaHHEM
KaJIMUsl, XpOMa, CBUHIIA, 0JIOBA U ITUHKA

B npomblIluieHHO pa3BUTHIX CTpaHax €XeaHEBHO oOpa3yeTcs 1,6 Kr oTXoA0B
Ha OJHOTO YeJoBeKa (He cuuTas KyXOHHBIX OTOpocoB). OObeM NEpPEeBO30K Ha
MACCAKUPCKUX CYIax COCTaBiseT 17 MIIH. YEIOBEKO-IHEW, TaK YTO 3a CyTKH Ha
cyaax nosiBisiercs 28 TeiC. T Mycopa. COOTBETCTBYIOIIME MOJACYETHI 111 TOPTOBBIX

cynoB parot 0,8 Kr Mycopa Ha OJJHOTO YJIEHA DKHIAXKa B CyTKH, B TOM 4ncie 63 %
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oymaru, 15 % wmeramna, 10% TtexkctwnbHbiX uznenuit; 10 % crekna u 1%
IJIACTUKOB W PE3MHOBBIX W3Jenuu. B cpenHem exeqHeBHO Mops OOpo3asT
npumepHo 9000 kpyImHBIX TOProBbIX CynOB. ECiiM cUMTaTh, YTO 3KUIIAXK COCTOUT
n3 40 4genoBek, TO B pacuere Ha roa noiaydum 140 muH. yenoseko-gHed u 110
ThIC. T Mycopa. [logcunTtano, 4to 3 MIIH. MPOTryJIOYHBIX CyAOB natoT 103 Teic. T
Mycopa, 120 Ttbic. pbiOosioBenkux cyaoB - 340 Teic. T U kKopabmu - 74 ThIC. T
Mycopa. Ecnu y4uThIBaTh TakKe€ M 4acTh UCIIOPUYEHHBIX T'PY30B, BHIOPACHIBAEMBIX
3a OOpT, a TakXke rpy3bl, TEpsIEMbIE MPU aBaApPHUSAX CYAOB B OTKPHITOM MOpE, TO
MOJIyYUM, YTO OOBEM 3arpsi3HEHUS C MOPCKHUX CYJOB BO BCEX MOPSAX U OKEaHaX
COCTaBJISIET MPUMEPHO 6 MIH.T. B rojA. ECTeCTBEHHO, YTO B NEPBYID OYEPENb
CTpasaloT NpuOpexkHble palioHbl. OTXOABI C CYJOB YacTUYHO pa3jiararorcs, a
YAaCTUYHO MOTPYKAKOTCS HA MOPCKOE THO. YacTe Mycopa HaJI0iro OCTaeTcs Ha
MOBEPXHOCTH OKeaHa, Moka He Oyner BbIOpolieHa BoiaHamu Ha Oeper. Iloatomy
HallUOHAJIbHBIE M MEXIyHapoOJIHble OpraHu3alluu MpUJIaraloT 3HAYUTEIIbHBIC
YCWJIUSL TI0 MPEAOTBPAICHUIO 3arps3HEHHUS] MOpPEl O0TXoJaMu cOpachiBAEMBIMU C
CyZ10B. MO>XHO TOJIBKO MPUBETCTBOBATH TOT (PakT, 4T0 XEIbCUHCKON KOHBEHIIUEH
or 1980 r. OmUIO 3ampeleHo cOpackiBaTh Mycop B bantuiickoe mope naxe c
HEOOJBIINX CY/OB.

JInst  yMeHbIIEHUS TIOCTYIUIGHMSI B OKE€aH YIJIEBOJAOPOAOB  CIEIyeT
UCIIOIb30BaTh JIOOYI0 BO3MOXKHOCTh. HedTh sBISETCS CIUIIKOM II€HHBIM
MCTOYHUKOM DSHEPruM, 4YTOOBl €10 3arpsi3HiTh OKeaH. PocT 1eH Ha He]Th
3acTaBisieT pa3padaThiBaTh 00J€€ COBEPIICHHBIE CIIOCOOBI €€ MCIOJIb30BaHUS KaK
HMCTOYHUKA DHEPTrUU. 3arpsi3HEHUE OKeaHa He(ThI0, HECOMHEHHO, MPEKPATUIIOCH
OBl C UcTOlIeHUEM ee 3anacoB. OHAKO UCIIOIb30BaHHOE O HACTOAIIETO BPEMEHU
KOJIMYECTBO HE(PTHU - MPUMEPHO 53-10° T - cOCTaBISIET JIHIIB HEOOJIBIIYIO YacTh
BCEX CYIIECTBYIOIINX Ha 3€MJI€ €€ 3amacoB. B CBs3M ¢ 3TUM BCTAET BOMPOC: YTO
HEO0OXOUMO MPEANPUHATH, YTOOBI BOOOIIIE UCKIIOUUTh pa3iuBbl HEQTU, Oyab OHU
CBSI3aHBI CO CTOJIKHOBEHUSIMU TAHKEPOB, KAKUMH-JIMOO MPOUCIIECTBUSIMU B MOPTAX
WiM aBapusMu Ha OypoBbix mnatgopmax? Jlns  3TOro  HEOOXOIUMO

COBCPHICHCTBOBATL  MCPOIIPUATHA 110 TCXHHUKC 6630HaCHOCTI/I, yiay4duaThb
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KOHCTPYKIIMIO CYAOB M, 4YTO caMoO€ TJIaBHOE, HE JIOMyCKaTh OLIMOOK TMpH
CyZIOBOXKJeHUU. B HacTosiiee BpeMs OOJIbIIOE YHUCIO TaHKEPOB, IUIABAET IO
(¢bnarom CcTpaH ¢ HHU3KUMU TpeOOBaHUSAMHU B YacTH COOJIOJCHUS TpaBUIl
0e30macHoCTU MOpCcKoro cyaoxoactBa. Ho uro penarb, korma HedTh yxe
pazmmiack? ITOT BOMPOC CEPHhE3HO OECIIOKOUT BCE CTPaHBI, MMEIOIIUE TOPTOBBIM
(b70T, 1 MUPOBYIO OOIIIECTBEHHOCTh. TeM HEe MeHee, OTBeTa Ha ATOT BOIIPOC /10 CUX
nop He mnoiydeHo. JlJIsi 3TOro HYXHO TOYHO OMNPEAETUTh LEIH, KOTOpbIe
npecieayoT npu 6opsde ¢ paznuBamMu HEPTH.

K coxanenuto, pazHooOpa3Hbie crOcOObl OOPHOBI C 3arps3HEHUEM HEDTHIO
oKazanch Manod((PEKTUBHBIMU B YCIOBUSIX IITOPMOBOM MOTOJbI B OTKPHITOM
Mope. DTO OOBSICHAETCS PSAJOM MPUYUH, B TOM YUCJIE OTCYTCTBUEM YOEIUTEIbHBIX
TEXHUYECKUX PEIICHUH U HEXBATKOW CPEJCTB MJiA CO3JaHUSI COOTBETCTBYIOIIMX
YCTAHOBOK U YCTPOMCTB 1o cOopy u mnepepabotke HedpTu. CorjiacHO OllEHKaM, B
CHIA nns 3amuthl OT 3arpsi3HeHust HeQThio Ha Kaxble 150 kM GeperoBoit TMHUU
HEOOXOUMO 3aTpaTUTh H3HadanbHO 20 MIH. JOJJIApOB, a 3aTEM EXKEroJHO
pacxoJloBaTh 2 MIIH. JIOJUIAPOB JJISi BOCCTAHOBIICHUSI U YCTPAHEHUS HAHECEHHOTO
yuiepOa. Becbma ycnemnsiM B 60pb0e paznuBamMu HeTU SIBISCTCS MPUMEHEHUE
TaK Ha3bIBAEMBIX JUCIepreHTOB. HO mochimaTh XUMUKAaTaMu TOBEPXHOCTH MOPS -
BCE PaBHO, YTO OOPOTHCS C YEPTOM IPU MOMOIIHU bsIBOJIA, KAK TOBOPAT HEMIIbL. B
OPI" 1o cux nop ObITyeT npeayoekAeHUE IPOTUB CO3/IaHUS KPYITHOMACIITAOHOTO
X03siMcTBa st OOphOBI € 3arpsi3HEHUEM HE(PTHIO C MOMOIIBI0 XMUMHYECKHX
aucriepreHToB. [IpoTHB 3TOr0 BBICTYMAET U HMIMPOKAas OOIIECTBEHHOCTh, KOTOpas
pELIUTENBHO OTBEPraeT BO3MOXHOCTh BHECEHHUSI B MOPCKYIO CpPEy XMMHYECKHX
npenapaTtoB, MO0 HX ONPEACICHHO MOXHO OTHECTHM K YHUCIY 3arps3HSIONINX
BemlecTB. Jlpyrue Xumudeckwe mpenaparhbl, HUCIOJb3yeMble s OOphObI ¢
pasznuBaMu HE(QTH, BBIIOIHAIOT QYHKUIHIO «HacTyxa». OHHM HE NMO3BOJSAIOT HEPTU
pacTekaThcs 1o MoBepxXHOCTU Mopsi. [lonnyperaHoBas nmeHa crnocoOHa BIUTHIBATH
Takoe KonuuecTBo HedTH, koTopoe B 30 pa3 mpeBhIIIacT €€ COOCTBEHHYIO Maccy, a
MOCJ€ OTXKATHS MOXET MCHOJIb30BAThCS IMOBTOPHO. XOPOLIUM COpPOEHTOM

ABIACTCA CMOJIa, W MCJI, KOTOPBLIC BIIUTBIBAIOT KOJIMYCCTBO He(l)TI/I, B 5 pas
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MpeBbINIAIoNIee ee Maccy. B moboM ciydae JIydium crnocooom 60pb0bl ¢ HE(DTHIO
Ha TMOBEPXHOCTU MOpsS SBISAETCS MEXaHMYecKas OouucTKa. [ MeXaHHM4ecKoro
yaaieHus: HeTu ¢ BOAHOM MOBEPXHOCTH UCIOJIb3YIOTCS CIIEAYIOIINE METO/bI:
-Ire3ut0 - He(PTh NPWIMMAET K IMOBEPXHOCTSM, I YEro CKOHCTPYHPOBAHBI
CrielMalibHble TPUCTIOCOOJEHUS C BpalllalONUMHUCS JTucKamMu, OapabaHamMu WU
HEMPEPHIBHBIMU JICHTAMH;

-[IOpPOT - TOHKHUM MOBEPXHOCTHBIN CIIOM MOPCKOUM BOJIbI U HEPTU MEPETEKAET Yepe3
MOpOT, TocJie 4ero He()Th OTAENSIOT OT BOJIbI;

-IIUKJIOHBI - CO3/1a€TCsl BOJOBOPOT C MOHMKEHHEM YpPOBHS B LIEHTPE, OTKyJa U
BBIKAQUUBAETCS HEQTh;

-BCAChIBAaHHUE - TMOBEPXHOCTHBIN CJIOW MOPCKOM BOJBI BCACBIBAETCS, MOCIE YEro
HEe(PTh OTIETSAIOT OT BOJIBI.

B mporecce mpou3BojcTBa U MPUMEHEHUS PAJUMOAKTUBHBIX MaTEpPUATIOB
MOSIBJIAIOTCSA PaIMOAKTUBHBIE OTXOJIbI, MPOOJieMa XpAaHEHUSI KOTOPBIX J0 CUX MHOP
He pemnieHa. MHorue cTpaHbl cOpachIBalOT PaJMOAKTUBHBIE OTXOAbl B OKEaH.
3axopoHsieMble B MOPE OTXOJIbl HE COJAEpPKAaT BHICOKOAKTUBHBIX MATEPHAIIOB, TaK
KAaK 3TO 3amnpeleHo JIOHTOHCKOW KOHBEHUMEH. 3HAYMTEIBHYIO 4acTh OTXOJIOB
COCTaBJISIIOT HM30TONBI C MEPHUOJIOM MOdypacnaja MEHee OJJHOTO roja, Tak 4To 3a
10 nmet »TH BemiecTBa AOJXKHBI MOYTH MOJHOCTBHIO YTPATUTh aKTUBHOCTh. MHOrAa
OHM CMEIIMBAIOTCA C IIEMEHTOM W OUTYyMOM M T[IOMEIIAIOTCA B CTajbHbIC
KOHTeWHepbl. CuMTaeTcsi, 4YTO JO0 TOrO0 BPEMEHHU, KOrja cTajibHas oOOIIKUBKa
KOHTEWHEpa TpopKaBeeT U TpaHyldbl IIeMEHTa H OWTyMa TMOJBEPrHYTCS
HETOCPEJICTBEHHOMY BO3JEHCTBUIO MOPCKOUM BOJBI, MPOUJIET HECKOJBKO JIET. Eie
OOJNBIIMKA TIEPUOJT BPEMEHH IMOHAJOOUTHCS Ha BBIIIEIAUYUBAHUE PAIMOAKTUBHBIX
BEILIECTB W3 TPaHyJl CMECH, TaK, YTO 3a 3TO BpeMs OTXOAbl YCIEIOT IMOYTHU
MOJIHOCTBIO YTPATUTh CBOIO aKTUBHOCTh. HO CyIIECTBYIOT painOaKTUBHBIE OTXObI
C IJIMTEIBHBIM NEPUOIOM Tosypacmnaja. JJjist Toro 4To0bl rapaHTUPOBATH MOJTHYIO
0€30MacHOCTh 3aXOPOHEHUS B MOpPE PAJAMOAKTUBHBIX OTXOJOB C JUIUTEIbHBIM
MEePUOJIOM MOdypacnaaa, CleayeT MPeayCMOTPETh BCE BO3MOXKHBIE BapHAHThI Ha

MIWUIAOH JieT Boeped. CtpoHuui-90 m nes3uii-137, cocraBisonme OCHOBHYIO

98



4acTh PAJMOAKTUBHBIX OTXOJIOB, UMEIOT MEPUOJ] MOJIypaciaja BCEro JUIIb OKOJIO
30 net, Torga Kak mepuoj moJiypacrnaaa miyToHus-239 cocrtasisier 24 ThIC. JIET,
texHenus-99 - 6onee 200 Thic. sner, a HenTyHus-237 - Oosnee 2 muH. jaeT. OO
OOBIYHOM 3aXOPOHEHHUM PAJMOAKTUBHBIX OTXOJOB B OKEAHE HE MOXKET OBbITh U
peum, TaKk Kak MOCPEICTBOM MUTpAIMl MOPCKUX OPraHU3MOB W BEPTUKAIBHBIX
JBWKEHUM BOJ TPHUIOHHBIE CJIOM OKEaHa CBS3BIBAIOTCS C MPOJYKTHUBHBIMU
MOBEPXHOCTHBIMU ~ CJIOSIMH  BOJAbl. B KauecTBe BO3MOXHOrO MecTa s
MOCTOSIHHOTO XpaHEHUsI OTXOJOB CJEAYyeT paccMaTpUBaTh JIMIb MOPCKOE JHO.
Bonpimme reoTekToHMuYeckrMe TIyOOKOBOJIHBIE IUIATO SIBIAIOTCA Haubolee
YCTOMYMBBIMU 00pa3zoBaHusiMU JUTOChepbl. OHU (GOPMUPYIOTCS HaA YYaCTKE
CPEAMHHO-OKEAaHUYECKUX TOPHBIX  XpeOTOB, TMOCTENEHHO  Jpeh(dyroT K
KOHTUHEHTaM M TOKpPBIBAIOTCS BCE 0OJiee TOJCTHIM CIIOEM OCajaKkoB. Bmoine
BO3MOJKHO, YTO Ha IJIATO 32 MUJUIMOHBI JIET HE IPOU30MIET HUKAKUX U3MEHEHUH U
abcopOunoHHbie U AUGPY3UOHHBIE CBOMCTBA TNTYOOKOBOAHOM IIMHBI MCKIIIOYAT
MpOCauMBaHUE PAJUOAKTUBHBIX BEIIECTB, yT€UKa KOTOPBIX M3 CTEKISHHOW WIU
KepaMUYEeCKOM Karcyibl JIOJbKHA MPOU3OUTH uepe3 Thicsiuy JeT. Hexoropsie
CTpaHbl TPOU3BOJAT 3aXOPOHEHUE OTXOJIOB Ha CylIe, U MHOTJAa B MpUOpEKHOU
30HE€. DTO HE BbIXOJl. [ pyHTOBBIEC U MOBEPXHOCTHBIE BOJIBI CHOCSIT pacialatoniuiics
Matepual OIsITh k€ B BOJ0oeMbl. HekoTopble TsKenble METaulbl U ApYyrue
MUKPOKOMIIOHEHTHl XUMUYECKOTO COCTaBa BOJIbI, PaJUOAKTUBHBIE JJIEMEHTHI U
XJIOPYTIAEBOOPO/IbI aKKYMYIUPYIOTCS OpraHu3MaMH HaCTOJIbKO MHTEHCUBHO, YTO,
HECMOTpPS Ha KpallHe CUIbHOE pa30aBiieHHE B MOPCKOM BOJIE, OHU MOSBIISIIOTCS B
TKAHSX )KUBBIX OPTAHU3MOB B OOJIBIIINX KOHIEHTPANMIX. BBIJIO YCTaHOBIEHO, YTO
000JIOYHUKHA MHUKPOOPTraHU3MOB aKKyMyJIHPYIOT BaHaauil. [103ke BBISICHUIOCH,
9TO TIENBIA PSII MHKPODJIEMEHTOB WIPaeT BaXHYIO POJIb B OHMOXUMHUYECKHUX
npoiieccax, OCOOCHHO B CHHTE3€¢ BUTaMHHOB U (epmeHTOB. K wymciay Takux
AJIEMEHTOB OTHOCATCS Me€Jlb, IIMHK, KOOanbT W Mapranen. OYeBHUIIHO, 4YTO pa3
OpraHu3Mbl HYXJAIOTCA B OTHUX OJJIEMEHTAaX, OHHU JOJDKHBI 00JIaiaTh U
CIIOCOOHOCTBIO M3BJIEKaTh UX W3 CUJIBHO pa30aBICHHBIX PACTBOPOB. 3a4acTyO

Pa3JIUYHBIC OPraHU3Mbl HU3BJICKAIOT M3 MOpCKOﬁ BOAbI HC TOJIBKO H€06XOI[I/IMI)IC
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JUISL X PAa3BUTHUA AJIEMEHTBI, HO MU BPEJIHbIE, YTO CBUAECTEIBCTBYET O HAPYIICHUU
oOmeHa BemiecTB. [Ipudem BpeaHble KOMIIOHEHTHI Yallleé BCErO0 HAKAIUIMBAIOTCS B
OOJIBIIIOM KOJIMYECTBE B TKaHSIX COJiepXallux Oosblie xkupa. Hampumep, pTyTh
COJIep Kalllie BEIeCTBA HAKAIUIMBAIOT PbHIObI, a TSKEIble METalibl, OCOOEHHO
CBHHEL - MOJUTFOCKM. Opranusmbl HYXIJAKOTCA, NO MeHbIIEH wmepe, B 11
He3aMeHUMBIX MuKpoanemeHTax: Fe, Cu, Zn, Co, Mn, Cr, Mo, V, Se, Ni u Sn,
KOTOpPbI€ UTPAIOT BAXXHYIO pojib B (hyHKIIMOHUpOBaHUU (pepmeHTOB. HecomHeHHO,
YTO B TIPOIECCE OBOJIOIUU KUBbIE OPraHU3MbI BbIPAOOTATU MEXAHU3MBbI
AKKYMYJSILIMM, MO3BOJISIFOIIME 3alacaTh 3THU 3JEMEHTHI M3 OKPYIKAIOLIEH Cpeabl
MpU KpallHe BBICOKOU cTerneHu ux pazbamieHus. OOBIUHO B TKAHSIX OPraHU3MOB
aKKyMYJIUPYIOTCSI TOJBKO TaKWe BEHIECTBAa, KOTOpble Oojee UM MeEHee
YCTOWYMBBEI. B mepByr0 oudepellb K HUM OTHOCATCS TSKEJbIE METAIJIbl U APYTHE
MHKpOAJIEMEHThl. Ecam Ha cyme rocnoacTByeT »3po3usi, TO B MOpe -
cequMeHTalusl. BpenHble BellecTBa, MPUCYTCTBYIOIIME B MOPCKOM BOJE, B
pe3yJibTaTe UX OTJIOKEHHS U BKIKOYEHHS B COCTaB JIOHHBIX OCAJAKOB yXOIAT W3
ouocdeprl. Jms Toro 4TtoOBl OHM HE CMOIJIM CHOBAa MOSBUThCA B Ouocdepe B
pe3yJibTaTe JAEATEIIbHOCTA POIOIIMX JOHHBIX OPraHU3MOB IUIM CIY4alHOIO
pa3MbIBa JIOHHBIX OTJOXXEHHUM MPH IITOPME, 3TH BeIIeCTBA JOJDKHBI OBITh
3aXOPOHEHBI JOCTATOUYHO TIYOOKO IMOJ TOJCTHIM CJIOEM OTJIOKEHUU. 3aXOpOHEHUe
BPEIHBIX BEIIECTB B TOHKUX CJOSX OTJIOXKEHUH BO3MOXHO JUIIb B
rIyOOKOBOJHBIX pailOHaX OKeaHa C HU3KHM COJIEpKAHUEM KHCIIOpOoJia B BOJIE:
TOJIIA BOABI MPENOXPAHSIET JOHHBIE OTJIOKEHUS OT CUJIBHOTO pa3MbIBa, a
OTCYTCTBHE KHCIIOpPOJIa MCKJIIOYAET CYyIIeCTBOBaHUE poroniei MakpodayHbl. C
IEOJIOTUYECKOM TOYKHA 3pPEHHS MOXHO MPEIANON0KNUTh, YTO B MPOILIOM
KOHIICHTpAIUsl MUKPOZJIEMEHTOB B MOPCKOM Bojie He Oblia moctosiHHoM. Korna B
pe3yabTaTe ABUXKEHHUS 3€MHON KOpbl 00Pa30BBIBAIUCH T'OPBI, TO OJHOBPEMEHHO
yCWJIMBAllaChb 3pO3Msi, MU B OKeaHbl IMOCTynajao OOJbIIOE KOJUYECTBO
MHKPORJIEMEHTOB. YCHUJICHHAsl BYJKAHUYECKAs JEATEIbHOCTh B TEUCHHE TaKHX
MEPUOJOB TakKKe CHOCOOCTBOBala TMOBBIIMICHUIO KOHIEHTPALUU  TSAKEIBIX

MeTaioB B Ouocepe. B mepuoasl HaAcTyIieHHMS OKeaHa Ha CYyIIy, 3pO3us
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ociiabeBaia, U MHKPORJIIEMEHTHI BBIBOJUINUCH U3 Ouochepbl B TIIYOOKOBOJHBIE
ciou otrinoxeHud. Ecnu  OONBIIMHCTBO — YCTOMYMBBIX K Pa3JIOKEHUIO
VTJIEBOJIOPOJIOB O0pa3yeTcsi B pe3yJbTaTe ACSTEILHOCTH YEIOBEKa, TO TSHKEIbIe
METAJUJIbI U IPYTHE MUKPOAJIEMEHTHI MOSIBJISIFOTCS BCJIEICTBUE Pa3pyIICHUS 3eMHON
kopel. OHU TIOCTynarT B 6uocdepy B Mpolecce BYJIKAHUYECKOW NESTEIbHOCTH U
BBIBETPUBAHUSA MOPOJ. ECTECTBEHHO, UTO OHM MOSBISIOTCS U B MOPCKOUM BOJIE.
['eoxuMuueckue mpouecchl CTalld MPUBJIEKATh K ceO€ MOBBINIEHHOE BHUMAaHUE
JUIIb C HayajioM IIUPOKUX HCCIEIOBAaHUI sBJICHUN 3arpsi3HeHusi okeana. C
MOMOIIIBIO MPOCTOrO KCIEPUMEHTA JIETKO MPOJAEMOHCTPUPOBATh, YTO TPOUCXOIUT
C TSKEJIBIMU METaJulaMU MPHU UX MOCTYIUIEHUH B MOPCKYIO cpeny. Hanpumep, ecnu
B Oonpmoii emkoctd (100M) ¢ Mopckod BOAOM CO37aTh KOHIIEHTPAIUIO
Heopranndeckoi prytu 1 Mxr/m, to uepe3 12 - 24 4 70 % pTyTH MOXKHO OyneT
OOHApYyX UTh B HMHEPTHOM COCTOSIHMM. B Mope 53TO CTaHOBUTCS, BEpPOSATHO,
BO3MOKHBIM B Pe3yjIbTaTe COPOMPOBAHUSL PTYTHU Ha B3BEIIEHHBIX B BOJIC YACTHUIIAX
U Mepexo/ia ee Mocjae CeUMEHTAIlMU B COCTaB JIOHHBIX OTJIOKeHUU. [InaHKkTOHHbBIE
OpraHU3Mbl TaKXKe CIIOCOOCTBYIOT MPOIECCY BBIBEJACHUS TSKEIbIX METAJIOB W3
TOJIIIH BOJIBI TOCPEACTBOM UX OCAXKJICHUSI HA MOPCKOE JTHO.

Uto kacaercs B3auMOJEWUCTBUSI aTMocephl M OKeaHa, TO NPOBOJMMBIE B
MOCJEAHUE TOABbl UCCIEAOBAHUS B JTOM 00JacTH TMO3BOJUIU OOHAPYKUTh
WHTEPECHBIC SBJICHUS, MOKA HE MOJYYUBIIUE YJOBICTBOPUTEILHOIO OO0BSICHEHUS.
boimu mpoBeAeHbl aHaNU3bl MPOO MbUIM, B3SATHIX B BO3JyXE HaJl AHTAPKTUKOU U
OK€aHaMH, TJie HET HUKAKUX UCTOYHUKOB 3arpsi3HeHUs. B pe3ynbrare cpaBHEHUS
cocTaBa Npo0 MbUIM C COCTAaBOM BEIIECTBA 3€MHOM KOpPBI BBISICHWIOCH, YTO
KOHIIGHTpAIUsl IIMHKA U MEIU B BO3JYyXE IMPEBBIIIAET UX COJEpKaHUE B 3€MHOMU
kope B 60 - 100 pa3, cyppMmbl 1 cBuHIa - B 1300 - 2500 pa3, a cenena gaxe B 18
000 pa3. Takum oOpa3om, 3TO HE Ta MbLIb, KOTOpas MOAHUMAETCS B BO3AYX BO
BpeMsl MecuaHbiX Oypb. Tak Kak Ha3BaHHBIE BBIIIE AIEMEHTHI 00J1aal0T JTOBOJIBHO
OOJIBIIION JIETYYECThIO, MOKHO MPEIONIOXKHUTh, YTO OHH MOCTYIMAIOT B aTMOochepy
TJIaBHBIM 00pa3oM B pe3yJibTaTe BBICOKOTEMIIEPATYpHBIX IpoiieccoB. B ciyuae

CBHHIIA 3TO JICTKO O6’[>$ICHI/ITI), TaK KaK OH B OOJBIINX KOJIMYECTBAX I[O621BJIH€TC$I B
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aBTOMOOWIBHBI O€H3MH B BHUAE TeTpadTwicBuHIA. Ho CcKombko Jpyrux
MUKpPO3JIEMEHTOB IOCTyHAaeT B aTMoc(epy M OKEAHCKYH BOJY B pe3yJbTaTe
CKUTaHUS TOIUIMBA U BYJKAHUYECKON JESATEIbHOCTH, TOUHO HE W3BEeCTHO. OHAKO
MOXKET OBITh U 00pAaTHOE SIBJICHHE: TSXKEIbIE METAJLJIBI TIOCTYIAIOT B aTMOC(hepy He
C CyIlIK, a C MOBEPXHOCTH MOpsi. Ha To, UTO KOHLIEHTpALIMH TSKEIBIX METAIIIOB B
BO3/IyX€ HaJl MOPEM M B MOPCKOM BOJI€ B3aMMOCBSI3aHbI, YKA3bIBAIOT U JIAHHbBIC
HEKOTOPBIX HUcclieoBaHUM. TskEnble METAUIbl U XJIOPUPOBAHHBIC YIIIEBOJAOPOIbI
CKOHIICHTPHUPOBAHBI HA OBEPXHOCTH pazjiesia BO3AyX - MOPE B IUICHKE TOJIIUHON
B josiu MuuMmetpa. [lpu paspyiennu BoaH o0pa3yroTcsi BO3YIIHBIE MY3bIPbKH,
KOTOpbIE, JOCTUTasi MOBEPXHOCTH MOPs, Pa3pbIBAIOTCS, M YACTULBI IUICHKU
OKa3bIBalOTCsI B Bo3ayxe. OOHapyXeHUE BBICOKMX KOHIEHTpalUid KaaMus B
OoypeBecTtHukax (Tubinares) - nOTHUIAX OTKPHITOTO MOPsSI - CHaydalia BBI3BAJIO
yauBieHue. B meueHu NTUI] MATH Pa3iUYHBIX BUAOB, THE3JSMIIUXCS HA OCTPOBE
Cenr-Kunga B Atnantuke, Ha paccrosHur 80 kM K 3amaay ot I'eOpuackux
OCTPOBOB, 00HapyxeHo 10 49 Mr/Kr kaaMus (B nmepecuére Ha CyXoe BEUIECTBO) U
10 240 Mr/kr - B moukax. bypeBecTHUKHM POBOAST MOYTH BCIO KU3Hb B OTKPHITOM
MOp€, U TO3TOMY MAJIOBEPOATHO, YTOOBI KAIMUI MOMAJI B UX OPraHU3M TI/1e-Iu00 B
palioHe TNpOMBIIUIEHHBIX BbeIOpocoB. B  kiome-Bomomepke (Halobates) -
€UHCTBEHHOM TMPEACTABUTENIE HACEKOMBIX OTKPBITOTO MOPS, CKOJB3AIIUX IO
MOBEPXHOCTH B TEIUIBIX BOJAX OKEaHa, - KaJMUsl OOBIYHO COAEPKUTCS 33 MI/KT
(cyxoro BemectBa), uHoraa a0 300 wr/kr. Kionbel-BoJIOMEpKH KOPMATCS
IJIAHKTOHOM, MOJHUMAIOIIMMCS C TIYOUHBI U CKAIUTMBAIOIIMMCS Ha MOBEPXHOCTHU
Mopsi. MOXHO mpearnonarath HaJIU4YUe CBSI3M MEXKJY KOHIICHTpallMed KaaMmus B
ATUX HACEKOMBIX U CUCTEMON OKECAHUYECKUX TEYEHUH.

Kaxnoe rocynapcTBo HECeT OTBETCTBEHHOCTh 3a CBOM MPUOPEKHBIE BOJIBI, K
KOTOPBIM pPaHbIlI€ OTHOCWJIACh 3-MHJIbHAs 30HAa TEPPUTOPUAIBHBIX BOX U 12-
MUJIbHAsE pbhIOOTOBHAsE 30HA. B Hacrosimiee BpeMs MNpUOpPEXHBIE TOCydapcTBa
YBEIMYUIU TEPBYIO 30HY 10 12 Muiab U OOBSIBWIM SKOHOMHYECKHUE 30HBI,
npoctupatommecs Ha 200 munp win Ha Bech enbd. Crpansi-unenst EDC

pa3pa60TaJ1H periiamMmCHTbl, KOTOPBLIC YCTAHABJIMBAIOT KAa4YCCTBO MOPCKHX U
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MIPECHBIX BOJ C TOYKU 3PEHUS UX MPUTOJHOCTH JIJIsl KyaHus, a TakKe TpeOoBaHUs
K KayeCTBY MOPCKOM BOJBI B pailoHaX KyJIbTUBUPOBAHMS MOJUIIOCKOB M COpoCy
CTOKOB, TMOSABJISIONIMXCA IIPU NOPOU3BOACTBE JBYOKMCH TUTaHa. [lapwxckas
KOHBEHIIUS 00s3bIBaeT cTpaHbl - wieHoB EDC  oxpasHiaTe moOepexbs
Atinantnyeckoro okeana u (CeBepHOrO MOpPS OT 3arpsA3HEHUsT BPEIHBIMU
BEIllECTBAMH, MOCTYHAIOIMMHU B OKEaH IO pekaM, TpyOompoBOoAaM M KaHajaM,
MPOJIOKEHHBIM Ha WX TEPPUTOPUHU, M U3 JIFOOBIX HCTOUYHHKOB Ha MOOEpEKbE.
Kpome Toro, Ilapukckas KOHBEHLIUS NMPEIYyCMATPUBAET MMOCTENEHHOE CO3/IaHUE B
cTtpaHax-ugeHax EDC cucTteMbl MOHUTOPHHIA COCTOSIHUS NPUOPEKHBIX BOJ C
LEJbI0 BBISICHEHUS CTENEHU WX 3arps3HEHHOCTH U OLCHKH 3(P(PEKTUBHOCTH
NpUHATBIX Mep. llapmxkckass KOHBEHLUsSI HE paclpoCTpaHseTcs Ha bantuiickoe u
CpenuzemMHoe MOpH.

B 1974 r. B Xenwcunku I'JIP, lanueii, ITHP, Poccueit, ®unnsauaueit, ®PI" u
[IIBenmeit Obna mpuHsATa KOHBEHIMS MO 3alliuTe MOPCKOM cpeabl bantuiickoro
Mopsi. Ota KOHBEHIIMSI OXBAThIBAET BCE BUbI 3arPSI3HEHUS MOPCKOM cpeanl. B Hel
MEPEUYUCIISIOTCS BEIlIeCTBA, KOTOPBIE HENb3sl cOpackiBaTh B bantuiickoe Mope 6e3
crienranbHOro paspemeHus. [[ockonpKy B 3TOT CIMCOK BXOJAT PTYTh, KaAMHUU U
CTOMKHE XJIODUPOBAHHBIE YTIEBOAOPOABI, TO MOXHO OXHJaTh, 4YTO B
OOJNBIIMHCTBE CIy4YaeB pa3pelieHus BblAaBaTbcsi HEe OynyT. BeITOBBIE CTOUYHBIE
BOJIbI JIOJKHBI TOJIBEPraTtbcsi 00s13aTEIbHOM OYUCTKE C TeM, 4YTOoObl B BOJAX
banTtuiickoro Mopsi He YMEHBIIAJIOCh COJEPKAHUE KHUCIOPOJAA, M HCKIHOYaIacCh
BO3MOXHOCTh 3BTpodukanuu. OTIeabHbIE OrpaHUYeHUsi Kacarorca HehTH u
OMacHBIX CYAOBBIX Ipy30B. Cynam OoiblIe OMPENeIEHHOrO0 pa3Mepa 3ampelieHo
cOpachiBaTh 3a OOpPT HEOUMIIECHHBIE OBITOBBIE OTXOJbI B mpeAenax 12 mMuwib OT
Oepera. B cimydae OTCyTCTBUS Ha CyJax MalbIX YCTPOHCTB OUYHUCTKA UM
MpPEANUCHIBACTCS CllaBaTh OBITOBBIE OTXOJbl HA COOTBETCTBYIOIIHME OYUCTHBIC
coopyxeHusi B moptax. Kpome Toro, B bantuiickom Mope 3amnpeiieHo copachiBaTh
3a 00pT Takxke mycop. VckiaroueHue cienaHo AJisi MUIIEBBIX OTXOJO0B, KOTOPHIC
MOTYT cOpachIBaThCs JIMIIb 3a MpeaenaMu 12-MUIbHOM MOJIOCH OT Oepera. DTo

IIpaBHIIO 00s3aTeIILHO AaXKC JIA MaJIbIX CYIOB.
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16 depans 1976 r. B bapcenoHe cpeau3eMHOMOPCKUE CTpPaHbl MPUHSIIU
Konsenmuio 00 oxpane CpemnzeMHOro Mops OT 3arps3HeHus. Ita KoHBeHIUA
OXBATBHIBAET BCE BUJIbI 3arPS3HECHUS, HO B MEPBYIO OUEPEAb KACAETCA 3aXOPOHECHUS
B MOP€ BPEJHBIX BEIIECTB C CYJ0B U COTPYJHUYECTBA CTPAH B CIIy4asiX aBApUMHBIX
pa3nuBOB HE(DTH U aBapUll CYZIOB C OMACHBIMU I'Py3aMHu.

[TpunsTag B Ociio u pacnpoOCTPaHSIOMIASCS HAa aKBATOPHUIO ATIAHTHYECKOTO
okeaHa KoHBeHIIMS MO MpeoTBPaALICHUIO 3arpsi3HEHUsI OKeaHa cOpocaMu ¢ CyA0B
u camosietoB Ha 15 deBpana 1972 r. Obuna nognucana 13 ctpanamu, a 7 anpens
1974 r. mpuoOpena xapakTep MEXIYHapOJHOrO JOKyMeHTa. TemM BpeMeHem
pa3palaThiBaJIOCh AaHAJIOTUYHOE COIJIallleHue TJ00albHOr0 XapakTepa. ITo
KoHBeHIMs 1O NpenoTBpAIEHUIO 3arps3HEHUs MOped cOpocamMu OTXOJ0B U
npyrux matepuanoB 29 paexabps 1972 r. (JloHmoHckass KOHBEHIUSI), KOTOpas
npuobpena xapaktep MexayHapoaHoro cornamenus 30 asrycra 1975 .
Yuacraukamu 3101 KonBenuuu siBnsiercss 91 rocyaapctBo. B «depHbie cickuy,
MIPUBEJICHHBIC B MPUJIOKEHUAX K 3THUM JIByM KOHBEHIIUSIM, BKJIIOUEHBI BEIIECTBA,
KOTOpbIE 3alpelieH0 cOpachiBaTh B OKEaH, TaK KaK OHU SIBIIIOTCS OJHOBPEMEHHO
SJIOBUTHIMU, YCTOMYMBBIMU K PA3J0KEHUIO U CIHOCOOHBIMH K OMOAKKYMYISIIUU
WM HANOJr0 3aJEpPKUBAIOTCS B BOJE, KaK, HAIPUMEP, OPraHOTAJIOIECHHbBIE
coequHenuss. B KonBeHnuu, noanucanHoil B OcClo, B 4YHCIE 3alpElIEHHBIX K
cOpocy B MOpE MaTepualioB yKa3bIBalOT TAKKE OPraHOKPEMHEBBIE COCIIUHEHUS,
COCIMHEHUs PTYTH W KaJMHsl, CTOWKHE IUIACTUKOBBIE MaTepuaibl U
KaHIIEPOTEeHHbIE BEIIECTBA, a B JIOHAOHCKON KOHBEHIIUM Macjia U HEPTENPOAYKTHI,
BBICOKOAKTUBHBIE OTXOJbl ATOMHBIX MPEINPUATHI, OOEBbIE OTPABISIONINE
BEILIECTBA U CPEJCTBA BeACHUsI Ononorudyeckoid BoHbL. COpOoC B MOpE BEIIECTB,
MEPEUUCIICHHBIX B «UYEPHOM CIIMCKE», JOMYCKAETCS JUIIb B COCTaBe
KaHAJIM3alMOHHBIX IIJJAMOB, OHU MOTYT HPHUCYTCTBOBaTb B  CJIEJOBBIX
KOHIICHTPALUSX.

«Cepblil CIUCOK» BKIIIOYAET BEIECTBA, 00JIafaroOlIMe OJHUM M3 OMACHBIX
CBOWUCTB - SJOBHTOCTBIO, CTOMKOCTBHIO MM CIOCOOHOCTBIO K OHOJIOTHMYECKOU

AKKyMYJBIMU, OJHAKO HMCHOIIUC TAKHC OCO6CHHOCTI/I, B CWJIIy KOTOPBIX MOTYT
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JI0MyCKaTbCa K cOpocy B MOpe Mo 0co00MY paspelieHnio. B uncio Takux BeniecTs
BXOJSIT COCIUHEHUS MBIIIbsIKA, CBUHIA, MEIU W LIMHKA, [TUAHUJBI U QTOPUIBI, a
TAKXE€ PAJIMOAKTUBHBIE BEUIECTBA, MECTULIUBI U OPTraHOKPEMHUEBBIE COCITMHEHMS,
HE BOIILIE/IIINE B «UEPHBIA CIIUCOK». B 0COOBIX Cilyuasx IOMyCKaeTCsl 3aXOPOHEHUE
KOHTEHMHEPOB, METAUIOJIOMAa W CMOJIUCTBIX BEIIECTB, YXYIIIAKOMIUX COCTOSHUE
JIHA B palloHaX MPOMBICIIA PHIOBI, @ TAKKE BEIIECTB HEBHICOKON TOKCUYHOCTHIO, HO
MOTYIIMX OKa3aTh OTPHULATEIBHOE BO3JCHCTBUE HA OKPYXAKIIYI CpELdy.
JlonnmoHckasi KOHBEHIIMS TpeOyeT ompenelieHuss o0bemMa COpPOCOB  TaKHUX
TOKCHUYHBIX MHUKPOSJIEMEHTOB, KaK MBIIIbSK, CBUHEI, M€lb, LHUHK, OEpuILINii,
XpOM, HUKEIb, BAaHAAWW, [aXXE €CIM HX KOHUCHTPAIMM OYEHb HU3KH. 3a
BeinosiHeHUEM KonBeHuu, npunston B Ociio, cieaut Komuccus npeacraBuTesiei
ydacTByromux B KoHBEeHIIMYU rocyapcTB, KOTopasi coOMpaeTcst pa3 B TOJ1.

B 1977 r. B ®PI' Obu1 npuHSAT 3aKOH O 3aXOPOHEHUM OTXOJIOB B OTKPHITOM
Mope, mocie yero OPI' patudunmpoBana kKoHBeHIMU, OpuHAThIE B Ocio u
Jlongone. OTBETCTBEHHOCTh 3a BBINOJIHEHHE 3TOrO 3aKOHA BO3JIOKEHA HA
Hewmenkuii ruaporpaduueckuit ”HCTUTYT B ['amOypre, KOTOpbIid PyKOBOACTBYETCS
[IpaBusiaMu 3aXOpOHEHHsI OTXOJOB B OTKPHITOM MOpPE, BBEACHHBIMU 22 nekalps
1977 r.

OoHO W3 caMmbIX MEPBBIX COTJIAICHUWHA MO MPEAOTBPALICHUIO 3arps3HEHUS
MOPCKOM cpefibl ObLIO MOAroTOBIEHO B 1954 r. MexnpaBUTEILCTBEHHOM MOPCKOM
KoHcynbTaTuBHOM  opranmzamuet (MMKO). Orto Oputa  KoHBeHIus 0
MPEAOTBPAILICHUH 3arps3HEHUs] MOpsl He(THIO, KOTOpasi Mmocjie ee paTuukaiuu B
1958 r. 23 crtpanamMm mpuoOpenia xapakTep MeXIyHapoaHOro 3akoHa. B 1962,
1964 u 1971 rr. ObLT NPUHST PSAJ IOMOJHEHUM U MONpaBok K 3Tod KoHBeHIUU,
KacalollluXcs, B OCHOBHOM, OTpaHUYECHUI Ha pa3Mep HePTsIHbIX TaHKOB. B 1968 r.
BMECTO PailOHOB JICHCTBUSI OTpaHUUYCHUI ObLIT BBEJEH 3arpeT Ha ciuB HeTu B 50-
MUJILHOM TPUOpPEKHOU 30HE. 3a mpenesiaMu 3TOM 30HBI paszpelnieH cOpoc 60 i
Heptu Ha 1 wmwmmo. Cyna mnocrpoilku mnocne 1967 1. ¢ BajloBOH
rpy30M0IbEMHOCTBIO Oosiee 20 ThIC. T, B TOM YHUCJIE BCE COBPEMEHHbBIE TaHKEPHI,

JIOJKHBI ObUTM KOHCTPYUPOBATHCS TAKUM 00pa3oM, YTOOBI MPU MPOMBIBKE MYCTHIX
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TaHKOB Ha 0OpaTHOM MEPEXO0/Ie CMbIBHAS BOJa HAKAILJIMBAJIACh B OJJTHOM U3 TAaHKOB
(oTcToitHOM) M HE cimBajach 3a 6opt. B 1969 r. Opna paspadborana KonpeHuus o
BMEIIIATEILCTBE B OTKPHITOM MOpPE B cllydae aBapuil, MIPUBOJAIINX K 3arPSI3HEHUIO
Hedptrio (bproccenbckas koHBeHUUs). B ciaydyae HePTAHBIX pa3inuBOB 3Ta
KonBennus, BctynuBmas B cuily B 1975 r., maet npuOpexHBIM TocyaapcTBaM
MpaBO TMpPUHATH BCE HEOOXOJIMMbIE MEphl [JJis1 YMEHBIICHUS MaciiTaboB
3arps3HEHUsT U JaXe YHUUYTOXKUTh aBapuiHOE CYAHO 3a MpeaeiaaMu
TeppUTOpUANIBHBIX BOJ. JTa KoHBeHuus Oblia gomojiHeHa B 1974 1. HOBBIMH
MONpaBKaMU W PACHPOCTPAHSIETCS celyac TakKe Ha CIydau aBapuil CylIOB C
OPYTHUMH ONaCHBIMU Tpy3aMu. B 1969 r. Ha pernoHanbHOM YpOBHE BOCEMb CTpaH
noanucanu CornamnieHue 0 COTpyAHUYECTBE B BOIpocax OOpLObI C 3arpsi3HEHUEM
HeThi0o CeBepHoro mopsi (boHHCKasi KOHBEHIUS), KOTOPOE BCTYNUJIO B CHUIY B
1975 r.

KoHTtposb 3arpsi3HeHUss MOpSl C CYIIH SIBHO HE COOTBETCTBYET COBPEMEHHBIM
TpeOOBaHUAM, IO KpailHEN Mepe, Ha MEeXAyHapOoaAHOM ypoBHE. COOTBETCTBYIOIINE
MEpONPUSATUS TPYAHO OCYIIECTBIATH, IMOCKOJBbKY MpPH 3TOM 3aTparuBaroTCs
BAKHbIC HAIIMOHAJIbHBIE HSKOHOMHMYECKHME HWHTEpechl. Eciu He ToBOpPUTH O
pPErMOHANIBHBIX COTJAlIeHUusX Mo banTuke W CKUTaHUIO OTXOJ0OB B MOpE, TO,
HeCMOTpss Ha (aKT T1I00aNbHOTO 3arpsA3HEHUs] OKEAHOB XJIOPUPOBAHHBIMU
yIieBoJopoiaMu  yepe3  atMmocdepy,  COIVIAlIeHUs,  periaMEeHTUPYIOLIUe
MOCTYIUICHUE BPEAHBIX BElleCTB B MUPOBOI OKeaH M3 3TOT0 UCTOUYHHKA, BCE €Il
MOJIHOCTBIO OTCYTCTBYIOT. HO 1711 TOro 4YTOOBl yMEHBIIUTH KOHILIEHTPALHIO
3arPSI3HSAIONIMX ~ BEIIECTB B aTtMocepe Haa  OKeaHaMH, HEO0OXOIUMO
KOHTPOJIUPOBAaTh MPOU3BOJCTBO M MNPUMEHEHHWE BPEIHBIX BEIIECTB Ha CYIIE.
3n0poBbe Omocdepbl, BCSA SKOJOTHYECKas OOCTaHOBKAa Ha 3emiie OTYETIMBO
OTpaXkaroTCs B OKEAHE U COCTOSIHMM ero ooburareneil. [loaTomy BakHOW 3ajmadeit
MOPCKHX HayK SBISIETCS, MO KpailHell wmepe, HaONIOJAeHUE 3a pa3BUTHEM
3arps3HEHUsI C IENbI0 MPEAOCTePEeUb €ro YCWJICHHE WIM HE YMEHBIIEHUE BO
BPEMEHH.

Cnoucok nurepatypsi[2,3,6,7]
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Bonpocs! 11 caMOKOHTPOJT

1.OcHOBHBIE TPUYHUHBI SKOJIOrHYECKUX MTpoOIeM MUpoBOro okeaHa.

2.I'1aBHBIE HCTOYHUKH 3arpsi3HEHUS BOJI MUPOBOTO OKEaHa.

3.1IpuHATHIC KOHBEHIIMH IO COXpaHEHHUIO Oropa3sHooOpa3us MUpoBOro okeaHa.

4. KOHBEHIINU T10 MTPEIOTBPAIIECHUIO 3aTPSI3HEHN OKEAHOB U MOPEU C CYJIOB.
S.IIpuoputeTsl 3KOJIOTUYECKOTO VHBECTHUPOBAHUS U1t COXpaHECHUS
JKOJIOTUYECKON CUTYallM BHYTPEHHUX U OKPAMHHBIX MOPEH.

6. IlocTaHoBieHUs: KaOMHETA MUHUCTPOB YKpPAaWHBI IO COXPAHEHUIO BHYTPEHHUX

MOpEM.

3akioueHue

MupoBoit okeaH u armocdepa o00pa3yrT eauHyro cuctemy. OxeaH -
OrpomMHbIi  aKKyMyJSITOP  COJIHEYHOTO  TeIla Ha  3emile, T'MraHTCKUU
npeoOpa3oBaTedb COTHEYHON SHEPTUHU B TEIUIOBYIO. ATMocdepa OOJIbIIYI0 4acTh
TEIJIa U BJard Mojiy4aeT OT OK€aHa, rJIaBHbIM 00pa3oM B TPOMMUYECKUX IIUPOTAX
MOCPEACTBOM HCIApeHus. JTO - Oorarediuii MUCTOYHUK MPOTYKTOB MHUTAHUS,
cojiepKaiux OesKoBble BeliecTBa. Ha MpoTsSyKeHHMM MHOTHX COTEH JIET YelIOBEK
JIOBUT PBIOY U PYTUX KUBOTHBIX - KpaOOB, yCTpHLl, KpeBeToK. Hacenenune MHOTHX
MPUMOPCKUX CcTpaH, AnoHun, Kurtas, mmpoko HCHONB3YyeT B IHUILY HEKOTOPBIE
BOJIOpoCcIM. Mopckasi KalyCcTa W MOPCKOW canaT - JACHIEBbIE U OYEHb LICHHBIC
MUIIEBbIe NPOAYKTHI. 13 Bogopocieil BeipabaThiBalOT o, arap-arap. Opranu3mMbl
B OKeaHe, oOpa3yrolue IUIAHKTOH, JIFOAU MOYTH HE HUCHOAb3YIOT. OH MOr Obl
CIIYXXUTh MPOJYKTOM NHUTAHUS JJIs 4elloBeKa U CcKOoTa. I[LIaHKTOH - chipbe IS
MOJIyYEHUs BUTAMUHOB, JIEU€OHOTO XUpa, JekapcTB. L{eHHeluii pecypc okeaHa -
cama Bojia. M3BecTHO, yTO MOTPEOHOCTU YEJIOBEKAa B MPECHOM BOJIE, Jaxe cerlyac
HE BE3/I€ YIOBIETBOpPSEMBbIE, OYEHb OBICTPO PACTYT. YXKE JEUCTBYIOT
ONPECHUTENbHBIE YCTAHOBKH, XOTS MPOIECC OMPECHEHUSI TPeOYyET MHOI'O SHEPrUu
Y BECbMa JOPOroCTOSIINMN. B nmepcnekTuBe Ii1s pocTa ONPECHUTEIBHBIX YCTAHOBOK
HEOOXOIUMO HMX KOMOWHUPOBAHUE C DJIEKTPOCTAHIUSAMH, PaOOTAIOMIMMU Ha

AnepHOM TomuMBe. M3 MHOXeCTBa paCTBOPEHHBIX B MOPCKOW BOJIE JJIEMEHTOB B
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MPOMBIIIJIEHHBIX MacITadax Moka M3BJIEKAIOT TOJIBKO YEThIpE: HATPUM, MarHui,
xJiop U 6poM. OCHOBHOM METOJl UX MOJYUYEHHS - IPOCTOE BhiMapuBaHue. Beauko
3HaueHne MHUpPOBOTO OKeaHa ISl CYJ0XOJACTBA. MOpPCKHME NyTH CBS3BIBAIOT
CTpaHbl, UMEIOIIME BbIX0OA K Mopro. [Ipupoansie pecypcsl MupoBOro okeana eie
HE TIOJHOCTBIKO BBIBJIEHBI M JAJIEKO HE B TOJHOM MEPE HCIOIb3YKOTCS.
HecomHeHHO, B M3y4eHWH M MCIIOJIb30BAHUU IMPUPOJHBIX PECYpCOB MwupoBoro
OK€aHa YCWUJIUSI Pa3HbIX TOCYJapCTB JOJKHBI OOBeIUHATHCSA. bepexxHoro

OTHOILIEHUSI K MUpPOBOMY OK€aHy, €ro palHdOHaJIbHOIO HUCIOJIb30BaHUS TPeOyeT

UHTEepechl Oymymiero uemoBedectBa B XXI B. Mopckas Ie€O3KOJIOTHSIIOTHS
CTAJIKUBAETCA C TPOOJEMOM OXpaHbl U 3alIUTHI OKPYKAIOIIEH CPEIIbI:
OXpaHa M 3alHTa OCEpPeroB MOps M OKeaHa, OCOOCHHO IUIDKEH —
AKKyMYJATUBHBIX (OpPM, KOTOpbIE TMPEAOTBPAIIAIOT pa3pylICHUE
OeperoB; oxpaHa BOJ MOPEH U OKEAHOB OT 3arps3HEHUS] U BPEIHOTO
BIUSHUS dYeloBeKa. bounbiioi mnpobseMon sBsSeTCS 3arps3HEHHUE
MupoBoro okeana mnpu pasiue HedTH. PaccMoTpeHue 3Tux mpolsem
ABJISIETCA O00s3aTeNbHBIM B o0jacTu Kypca «['eosorusi oxkeaHOB U
Mopeity. Crenyer OTMETUTh, YTO Il YKpPaWHbl OCOOEHHO BaKHBIM
ABIIAETCA COCTOSHME YepHOro Mops, KOTOPOE SBISAECTCA IOYTH
«3aKpBITBIM» BOJOEMOM U IO3TOMY O0CO0O0 UYBCTBUTEIBHBIM K
3arpsisHeHu0.  [loaTomy mpoOnema 3arpsisHeHus YepHoro Mops
ABJISIETCS aKTyaJlbHOM B Hallle BpEeMs, a HCCIeAOBaHUS B 00JacTu
MOPCKOW T€0JIOTMM MOTYT MPUHECTH MHOTO ITOJE3HOIO B PELICHUU €€
pa3HbIX acrnekToB. lIpakThka mnoclemHUX JIET TOoKa3ajla, 4To
KapJIMHAJIbHOE PpEIICHUE MPOOJIeMbl 3aIUTHl MOPSI OT 3arpsi3HEHUS
BO3MOYKHO JIMIIb MyTEM pPa3pabOTKU 00s3aTENbHBIX MEXKIyHAPOIHBIX
CTaH/IAPTOB,  KOTOPBIE  BBINOJHSINCH Obl  TPUOPEKHBIMU

rocyaapCrBaMu.
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