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1. OKEAHOJOINA AK HAYKA

1. 3aBaaHHA Ta npeaMeT LOCNiLXKEHHS OKeaHONOrii K HayKu.
2. Harpomag>keHHA 3HaHb NpPO OKeaHW i Mops. ICTOpUYHI
eTanu HakoMu4eHHs 3HaHb MPo OKeaHu i Mops.

3. 3apo>KeHHs oOKeaHoNorii.

4, CTaHOBNEHHS OKeaHONOTiT IK HayKW.

5. CyyacHuin eTan 0KeaHoNOriYHIX JOCIA>KEHD.

1. 3aBgaHHA Ta npeameT [OCMILXKEHHSA OKeaHOosorii K
HayKu

OkeaHosnoris — Hayka npo npupoaHi npouecn B CBIiTOBOMY
OKeaHi. CBITOBMI1 OKeaH — 6e3nepepBHa BoAHa 060M10HKa 3eMAi, Hafg
SIKOKO BUCTYMAKTh e/1eMeHTU CyLUi (MaTepuKku i OCTPOBM) | AKa Mae
CMNiNbHUIA CONbOBUIA CKNaA,

OkeaHonorisi posrnsgae CBITOBWIA OKeaH OAHOYACHO | K
CKNafloBy 4acTuUHy rigpocdepn, i AK UiNICHWIA nNnaHeTapHWUiA
NPUPOHUIA 06'EKT, IKWIA B3aEMOAie 3 aTMOCHEPOID i niTochepoto,
MaTepyKOBUM CTOKOM, i [ie B CKNafHOMY B3aEMO3B'A3KY MPOTIKaOTb
(hi3nYHi, XiMiYHi, reonoriyHi i 6ionorivnHi npouecu.

["onoBHe 3aBAaHHA OKEeaHOsorilT — BU3HAYEHHS 3arasibHuX
3aKOHOMIpPHOCTE  MPUMPOAM  OKeaHy SK  €OUHOr0  Linoro.
MeTogonoriyHa  OCHOBa  iIXHbOrO  Mi3HAHHA —  BUBYEHHS

TpaHchopmauii i 06MiHy peqyOBMH Ta eHeprii B OKeaHIYHMX BOAaX, a
TaKoX MiXK BOAaMM CYMIDKHOTO 3 HUMM CepefoBuLLA.

MpegMeTOM BMBYEHHS OKeaHONOrii € (i3nyHi BNacTMBOCTI
MOPCbLKOT BOAW, FigpoguHamiyHi npouecy (Npunanen, Tedil, Xsuni,
KOMMBaHHSA PIBHA Ta iH.), TEPMIYHWI | NTbOJ0BUIA PEXUMMU.

OkeaHonorisi 6a3yeTbcs Ha (MAaKTUYHUX AAHUX BMMIPHOBAHHS
rMMGUH, TemnepaTypy, CONMOHOCTI, Tedild, XBWMb, KONbOPY,
NPO30pPOCTi BOAM, BMICTY PO3UMHEHUX XIMIYHUX PEUYOBUH i CNONYK,
Pi3HMX OI0NOriYHMX Ta IHWKWX MOKA3HUKIB, OMMpalyMcb Ha
TEOPETMYHI  MOMIOXKEHHA  (Di3NKK, MaTemaTukmn, Ximii, 6ionorii;
BMKOPUCTOBYE METOAM CUCTEMHOrO aHanisy Ta efleKTPOHHO-
06uUnCNOBaIbHY TEXHIKY.

Hali6inbl BaknMBa NpuknagHa 3afava OkeaHoNorii — HayKoBe
3a6e3neyeHHs eheKTUBHOI AiSNIbHOCTI MOPCbKMX rasy3ei HapogHOro
rocnofjapcTea, rapaHTyBaHHA 6e3neky MiABOLHOrO | HajBOAHOrO



MOpEenaBaHHs, BWMKOPUCTaHHA 6i0noriYHMX pecypciB Bog i AHa
OKeaHy, YA0CKOHa/IeHHA! MeTOZiB MPOrHO3y NMoroAu Ta iH.
OKeaHOMOrisi — KOMIM/IEKCHA HayKa, Lo 06'¢AHYE [eKinbka
HanpsIMKIB, KOXKEH 3 SKMX BUBYAE MEBHWI aCNeKT NPUPOAM OKeaHy.
®di3nyHa okeaHonoris (isnka okeaHy) Aocnimkye isnyHi npoLecu
B OKeaHi4YHUX i MOPCbKUX BOAAX, 3aKOHOMIPHOCTI B3aEMO/iT OKeaHy i
aTmocepn. XimiyHa okeaHonorisa (Ximisi OkeaHy) BMBYae XiMi4Hi
BNacTMBOCTI, cKnag, ®isnko-ximiyHi npouecn Bog CBIiTOBOro
OKeaHy. ["eonoris okeaHy (MoOpcbKa reosoris) BMBYae reonoriyHi,
reoisnyHi, reoximivHi npouecu, LWo NPOTiKalTh Ha AHI Ta B Hagpax
CBITOBOro OKeaHy, i Nnos'a3aHi 3 HAMK 3aKOHOMIPHOCTI YTBOPEHHS
KOPWCHMX KOM&aJIMH B OKeaHax i MOpsX; A0 reosioriyHoro BUBYEHHS
OKeaHy BXOAMTb | AOCNIMKEHHS reosoril i reomoponorii 6eperosoi
4acTVHM OKeaHiB i MopiB. bionoriyHa okeaHonoris (6ionoris okeaHy)
[OCNIMKYyE TBApUHHWIA | POCANMHHWUIA CBIT OKeaHiB Ta MOpIB,
(hopMyBaHHS 6i0NOriYHOT NPOAYKTUBHOCTI OKEaHIYHWIA i MOPCbKUX
BOZ, & TakKOX Mpouecy, WO MNpOTiKalTb B HUX. [0 KOMMiekcy
OKEeaHo/ONYHNX HayK BiJHOCATb MOPCbKY MeTeoposnorito, Lo
BMBYAE 3aKOHOMIPHOCTI aTMOC(EPHMX NPOLLECIB HAJ OKeaHOM.

2. Harpomag>keHHs 3HaHb NMpo oOKeaHW i Mops

B icTopii BuBYeHHS CBITOBOro OKeaHy BUAINAOTL TPY Nnepiogu:
HarpomapkeHHs 3HaHb, 3aPOKEHHA OKeaHOsOriT (OkeaHorpadir) Ak
HayKW Ta i CTAHOBJ/IEHHSA. Y TPETbOMY Mepiofi MOXHA BUAIINTHY Le
TaK 3BaHWIA cyyacHmii eTan (nicns MepLuoi cBIiTOBOI BiliHK).

Mepwi BigomocTi npo CBITOBWIA OKeaH HaKOMUYyBa/IUCS
napasesibHO 3 PO3LUMPEHHAM reorpadivyHmMX 3HaHb MIOAVHA. Y)Xe B
rMMOOKY AaBHUHY (IHIKINLI, ErMNTAHKN, TPEKWU, KUTalLi, a Takox
iHWIi Hapoaw, $Ki Hacensnm 6Gepern OKeaHy, Mann npaBWUfbHI
YABNEHHA MPO AesKi ABMLLA, WO crocTepirannca B Hoomy. Lle B V
CT. [0 H.e. rpeubKuii yyeHnid MepofoT OyB YNeBHEHWIA B €LHOCTI
ATNaHTMYHOro Ta IHAINCLKOro OKeaHiB i 3rafyBaB Npo NPUMMBK Y
MepcbKiii 3aToui. ApucTtoTens (384-322 pp. A0 H. €.) y CBOIlA npaui
"MeTeoponorika”, B SKii OKeaHy MNPUCBAYEHO LiWA po3gin,
BMC/OBMB JYMKY NpO €AHICTb CBITOBOro OKeaHy. BiH yka3yBaB Ha
iCHyBaHHS Teuili y npoTokax: KepueHcbkiii, boctop, dapgaHennu i



CTBEPAKYBaB, WO A30BCbke Mope Mifikiwe 3a YopHe, a YopHe -
Minikiwe 3a Cepe3eMHe.

Oc06/1MBOIO LLIMPOTOKO NOrNAAIB HA NPOLECK, LLO BigbyBatOTLCS
Ha Cywi | B OKeaHi, BUAINABCA rpeubkuin yueHnii CtpaboH (60 p. go
H. €. - 20 p. H. e.). AK i ApUcToTens, BiH OyB YNEeBHEHWIA B €4HOCTI
CBIiTOBOro OKeaHy, y pe3sy/bTaTi Yoro BCi MOpsi Ta OKeaHW MOBWHHI
MaTy OAHAKOBMIA piBeHb BoAW. MMoBepxHIO CBITOBOrO OKeaHy BiH
BBa)XKaB CPepUUHOD, MPUYOMY LIEHTP Li€i cepy 3HaxXoauTbCs y
LieHTpi 3emni. BiH TakoX npunyckas, WO AesKi YaCTUHN MaTepPUKIB
Konucb 6ynu nif BOAOO i, HaBMaKW, Tam, e po3TalioBaHe MOpe,
paHiLe 6yna cyLua.

PumcbkuiAi yyeHuii CeHeka MaB MpaBW/bHE YABNEHHS MPO
6anaHc Bonornm Ha 3emni. BiH cTBepfXyBaB, L0 BWNapOBYBaHHS
[IOPIBHIOE KINIbKOCTI BOAW, AKa B/IMBAETLCA B MOpe piykamu i
HagxoauTb 3 fowamu. Lle ysaBneHHs [03BOAMNO 3p0BUTM oMY
BMCHOBOK NPO NOCTilAHICTb CONMOHOCTI BoA CBITOBOr0 OKeaHy.

3HameHuTUiA reorpa [MMtonemeir (Il cT. H. €) y npayi
"l"eorpadia™ 3i6paB BOEAMHO BCi reorpaiyvHi BigomMoCTi TOro yacy.
BiH CTBOpMB KapTy B KOHiYHI MpoeKuii i HaHic yci Bigomi Toai
reorpadivHi NyHKTW Bif ATNAHTUYHOIO OKeaHy [0 IHAoKuTat0. Ane
MTonomein BigMOBMBCA Bif NpaBUbHUX YsaBNeHb CTpaboHa Ta
ApucTtoTenia Npo efHicTb CBITOBOro OKeaHy i 3ayBaxkyBas, LLO CyLla
OXOMJII0E OKeaHW i po3Ainse iX Ha BiJOKpemseHi Mmops. Tak, y
CBOEMY aTnaci BiH 300pa3vB IHAINCbKMIA OKeaH BifOKPEMIEHUM Bif
ATnaHTU4YHOro AprKolto.

Y CepefiHi BikKM B PO3BUTKY reorpa@ivyHnx i oKeaHoNoriyHmx
3HaHb HacTasla fosra nepepsa. HagiTb LIMPOKO BifOMiI paHille
iCTMHM novann 3abysatuca. Tak, Oyno 3abyTe yaBAEHHS Mpo
chepuruHicTb 3emni, a go XI cT. 4oCUTb AOCKOHani KapTu MTonemes
3aMiHWAM ay>Xe NPUMITUBHUMUW. Y Lieil nepiog xoya i Bigdysanmca
MOpCbKi MaHapiBKM (NnaBaHHA apabis B IHAIO Ta Kutain, HopMaHiB
[0 'peHnaHAii i 6eperis NiBHIYHO-CXigHOT AMEPUKK), ane CYTTEBUX
OKeaHO/MOriYHUX BiAKPUTTIB UM y3arasbHeHb He 6yN10 3p06/1eHO.

3. 3apo>KeHHS oKeaHosorii

Moganblunii PO3BUTOK OKEaHONOrii MoB'ssaHuin 3 Benvkumu
reorpaiyHumy - BigkputTAMKU  KiHUA XV novatky XVI cT.
Xpuctoop Konym6 y 1492 p. BigKpuB B ATNAHTUYHOMY OKeaHi



MiBHiYHY [MacaTHy Teuito, BMepLUe BUSBMB MarHiTHe CXW/EHHS i
BMKOHAB MepPLLi CMOCTEPEXEHHS 3a TedisMU Y BiJKPUTOMY OKeaHi.
CebacTbsiH KaboT, aKkuii BiAKpUB NOBTOPHO Nicns HoOpMaHiB y 1497-
1498 pp. Nabpagop i HetodayHaneHs, 6yB nepLumMm, XTO CBiJOMO
cKopucTaBcs Tedieto [onbdCcTpiM AN MPUCKOPEHHSA NiaBaHHA.
loMy HanexuTb YecTb BiAKPUTTS XONOAHOI J1abpafopcbKoi Teuil.
Mepwunm HaABKONOCBITHIM nnaBaHHAM ®eppaiHaHaa MarennaHa
(1519-1522) 6yno npakTU4YHO AOBEAEHO, L0 3eMAs € Kyfnew i BCi
OKeaHM 3B’A3aHi MK co6oto. [py uUbOMYy OYfo BM3HAYEHO
CNiBBIAHOLLUEHHS N/OLL, CYLUi Ta OKeaHy.

Micna enoxm Benukux reorpaivyHUX BIAKPWTTIB MOYaBCs
LUBWAKMIA PO3BMTOK AOCMIMKEHb OKeaHy. Y 1650 p. ronnaHACbKuWi
reorpap b. BapeHiyc yneplle 3anpornoHyBaB BUAINATU MATb
OKeaHiB:  Tuxuid,  ATNaHTUYHWIA,  IHAIACBKUIA,  [TiBHIYHWIA
NbogosuTnid i MiBaeHHWIA JlbogoBUTUIA. Y 1845 p. JIOHAOHCLKE
reorpacdiiyHe TOBapWUCTBO NiATBEPAMNO LUeW noAin. 3rogoM Aesii
BueHi (O. Kptommenb, HimeuunHa, 1878; HO. LLlokanbcbkuia, Pocis,
1917) 3anponoHyBasnM BUAINATM NUWe TPU OKeaHW: TuWXMiA,
ATNaHTUYHWIA Ta IHAIACLKWIA, BBaXKatouM [MiBHIYHWIA J1bOA0BUTWIA
OKeaH MopeM ATNaHTUYHOro OkKeaHy. KOMMMEKCHe BMBYEHHS
ApKTUYHOro 6GaceliHy npueeno pfo Toro, wo B 1935 p. y
KONMWHLOMY PagsHcbkomy Cotosi 6yno NpuAHATO  BUAINEHHSA
MiBHIYHOro JIbOLOBMTOrO OKeaHy K CamMOCTiHOrO.

Y 1664 p. A. Kipxep (HimeuurHa) CTBOpMB MepLly KapTy
MOPCbKMX Teuill, Lo 6a3yBasiaca Ha pe3ynbraTax CrnocTepexeHb
MopenasL,iB.

MepLuoto cnevLianbHOK NpaLeto, aKka Buiina gpykom y 1725 p.,
6yna "OkeaHorpagis” /1. Mapcinbi (ITanis). YuyeHuin gas nepLunii
onuc r'pyHTiB gHa Cepe3eMHOro Mops SK 0cagoBux nopig, 3po6us
cnpoby BMMIpIOBaHHS TemrepaTypu BOAM HA PI3HUX [MOMHaX,
BU3HAYeHHS r'YCTUHW | XiMIYHOIO CKNafy MOPCLKOT BOAW.

Y 1749 p. aHrniicbkuini KanitaH Ennic ynepwe npoBsiB
BUMIpIOBaHHA TemrnepaTypy BoAM Ha rnmbuHax 1200-1600 M 6ins
NiBHIYHO-3axigHNX 6eperie Adpukn. Ane Tpeba 3a3HauUTW, L0
TOYHICTb Or0 BMMIptOBaHb, AK i Yy J1. Mapcinbi, 6yna AocuTb
HW3bKOI, OCKI/IbKW BMKOPUCTOBYBABCS 3BUYaliHWIA H6aTOMeTp, Nif
yac NiJHATTS AKOro Ha MOBEPXHIO BifbyBanacs 3MiHa TemnepaTypu
BOAMW.



Y 1770 p. b. ®paHkniH (BenukobputaHisa) CTBOPMB MepLuy
KapTy [onbgcTpimy, 06rpyHTYBaB rOM0BHY MPUYUHY YTBOPEHHS
MOPCLKMX Tediil — BiTep. Bennke 3Ha4eHHs Mana po3pobka B 1687 p.
I. HotoTOHOM (BenukobpuTaHis) Teopil NpWNauBiB B OKeaHi, fika
6yna po3suHyTa B 1740 p. . BepHynni (LLseiuapisi) i B 1799-1825
pp. M. NMannacom (®paHuis). Y ueid e yac noyana po3pobasTucs
Teopia xBuib (. HetoToH, 1726; M. Jlannac, 1776; >K. JlarpaHx,
1786; . M'epcTHep, 1802, Ta iH.).

Y XVIII cT. BigbyBanncs YNCNEHHI NnaBaHHS B Pi3HNX palioHax
CBIiTOBOro OKeaHy i MOCTYMNOBO HAKOMUYYBAINCA BIAOMOCTI B rasysi
okeaHonorii. Cnig Big3HaunTy nnasaHHA B. bepuHra 1a O. Yumpikosa
B 1728-1741pp., y pesynbTati AkMx 0Oyno MOBTOPHO (nicns
C. OexxHboBa y 1648 p.) BigKpMTO BepuHroBy nNpoToKy i JOCNILKEHO
LUMPOKI MPOCTOPY NIBHIYHOT YaCTUHU TUXOr0 OKeaHy.

CBill BHECOK Yy pO3BWTOK OKeaHOMOrii 3po6buB i Bigomuii
pocilicbkuii  yueHnidi M. JlomoHocoB. WMomy Hanexatb  igei
KOHCTPYKUIT  [eAKUX  OKeaHOMOryYyHUX  npuiagis,  30Kpema
BUMipIOBaYa Teuii. ¥ 1761 p. BiH 3anpornoHysaB Knacudikauito
nonapHMxX nbogie, a B 1763 p. 3pobuB onuc TliBHIYHOroO
JlboOBMTOr0 OKeaHy 3 HayKOBWM OOI'pPYHTYBaHHAM MOX/MBOCTI
cxigHoro npoxogy B Kwutaih Ta IHZit0 TliBHIYHUM MOPCHKUM
LL/ISAXOM.

Y XIX cT. ekcneguuinHi gocnigpkeHHs CBITOBOro okeaHy cTaim
we 6inbW  iHTEHCMBHUMMW. BuAinseTbcqd  nepwa  pociicbka
KpYroceiTHa  ekcneguuia  (1803-1806) |. KpyseHwTepHa Ta
FO. NlucsHebKoro Ha kopabnax "Heea" i "Hagexpga”, nig yac skoi
MPOBOAWMNNCA BUMIPIOBaHHA TeEMMepaTypu BOAWM Ha rnbuHax 3a
JIONOMOroH0  LLOWHO BWHAMAEHOr0  MiHIManbHO-MaKCMManbHOIO
TepmomeTpa Cikca, CMOCTEpeXXeHHs 3a MWTOMOK Barol BOAM,
TedigMu,  6ionoriyHi - gocnimkeHHs. Bennke 3HaYeHHA Masno
nnasaHHA O. Koueby Ha kopseTi "MpegnpisTie” (1823-1826) 3a
yyacTio E. JleHua, £Ke 3anoyaTKyBaslo TOYHI MOGOKOBOAHI
BUMIPIOBAHHA TemrnepaTtypy BOAM B OKeaHi. [Mpy LbOMY BYeHi
E. MleHy i €. MappoT, AKi BUHANLLAM TEPMOI30NALIAHNIA TepMOMETP,
nisHiwe (1832) nposenu fgocnigy, WO NOKasanu BMJMB TUCKY Ha
Temnepartypy BOAW.

Oco6nuBo cnig Big3HaunTK ekcneguuito ®. beniHcrayseHa i M.

[V

NazapeBa Ha KopeeTax "BocTok" i "MupHuiA" y 1819-1821 pp., gka



BigKpvna Gepern AHTapKTUAM | 3pobuna BeNMKWIA BHECOK Y
BMBYEHHSA aHTapKTUYHUX NboAiB (iX Knacudikauis Ta hisuko-XimiyHi
BlacTMBOCTI). Ha uel e nepiof npunafae opraHizauis neplumnx
GeperoBux MNyHKTIB CMOCTEPEXeHb 3a  TifPOMETEOPOIOr iYHNM
PeXXNMOM MopiB. Bennke 3HauyeHHs Maiio BuHaingeHHs B 1839 p.
mopennasuem @. JliTke NpunauMBoMipa AN BUMIPHOBAHHS PiBHS
MOps | BCTAHOB/IEHHS Moro Ha Geperax MiBHIYHOIO JIbOJOBUTONO i
TWXOro oKeaHis.

Y 1819 p. Mapce (PpaHuis) BCTaHOBMB TemnepaTypy BoAM
Hainbinbwoi ryctmHu, a B 1837 p. C. fenpe (Benbris) BU3HauMB
TaKoX; TOYKY 3aMep3aHHsi i MOKasa, W0 06MABI Temnepartypu
3anexatb Bif, CONOHOCTI BOAW.

Yy 1854 p. [Ox. bBpyk (CLUA) BuHaiwoB noT 3
BiJOKpEM/ItOBAHNM TArapeMm i gpary Ans ifoopy rpyHTY i LOHHUX
XKMBMX OpraHiamiB. Y 1862 p. aHrnilicbkuii yueHnin Y. dpya nposis
YMCNEHHI  JOCNIMKEHHA  MOPCbKUX  XBWIb 338  [OMOMOrOH
3anporoHOBaHOT HUM XXepanHW (kepanHa ®pyaa). AMEpUKaHCbKUIA
BilicbkoBuWin rigporpag M. Mopi B 1840-1850 pp. CTBOPUB KinbKa
KapT Tewii gna nouiin, a B 50-x pp. nobyaysaB neplly KapTy
penbedy AHA MiBHIYHOT YaCTUHU ATNAHTUYHOIO OKeaHy. 3HauHOI0
HayKOBOKO npaueto ctana BugaHa M. Mopi "®isuuHa reorpagis
mops" (1859), y AKiii BUKNaAeHi OCHOBM MOPCHKOI MeTeoponorii Ta
(hi3nYHOT OKeaHorpadir.

AHINIACbKMIA yyeHnid k. TMpicTeiv y 1872 p. pas nepLuy
XapaKTePUCTMKY  TemnepaTypHOi  cTpaTudiikauil  okeaHiB. T.
dopxrammep (HaHis) y 1868-1870 pp. BCTaHOBMB CTabifbHICTb
XiMIYHOrO CKMagy MOPCLKOI BOAMW. Y Lieil nepiof novanocs HaykKose
BUBYEHHS XXUBWX OPraHi3miB, fKi HacensaoTb OKeaH. byno foseseHo,
LLI0 BOHY XXMBYTb He /1LLe B NOBEPXHEBOMY LUapi BOAW, ase i B 10ro
ToBLWi. A. baneit (CLLUA) BussmB y 1851 p., W0 opraHiyHa YacTuHa
'PYHTY  CKNaJaeTbCA i3 3aIULIKIB  BIAMEPANX  OpraHiamis
(piaTomoBMX, pagionsapiii Towo).

Benvky ponb y pO3BMTKY OKeaHONOriT Bigirpana neplua
OKeaHorpagiuHa  KpyroceiTHs  ekcrieguuisa  (1872-1876) Ha
aHrNincbkoMy  BIliCbKOBOMY  BITPU/IbHO-NApOBOMY  KOPBETI
"Yennenmpkep" Ha 4oni i3 300/0roM Y. TOMCOHOM, fKa
3anovaTkyBasa crielianibHi okeaHorpaiyHi ekcneuuii, CTBOPEHHS
HOBMX TEXHIYHMX 3ac06iB i MeTOAiB crnocTepexkeHb. Ekcneguuis



3ibpana BenMYesHWn MaTepian 3 6ionorii, reonorii, rigpoximii
OKeaHy Ta (i3n4yHOi OKeaHorpagii. O6pobKy OTPUMAHUX AaHMX
BUKOHyBann 70 BUYeHUX NpoTarom 20 pokis. Ii HayKoBi MiACyMKM
BUKNageHi B 50™ Tomax, fAKi Aoci He BTpaTWIM CBOEI LiHHOCTI.
Oco6nmBe 3Ha4YeHHs Manu Knacugikauis IpyHTIB MOPCHKOro AHa
K. Mepesi, a TakoXX AOCNIMKEHHS, AKi NiATBEPAUIN CTabiNbHICTb
XimMmiyHoro cknafly Bog, CBIiTOBOro OkeaHy i nepeBaXKaHHS B HbOMY
xnopugis. Y 1902 p. M. KHyaceH ([aHis) po3pobuB METOA
BM3HAYEHHS COMIOHOCTI BOAM 32 BMICTOM Yy Hiil Xnopy, a Takox
TabmLi CONOHOCTI Ta rYCTUHN BOAN.

Y Uuell Xe uYac BWKOHyBaB CBOI [OCNiMKEHHS BigoMuiA
pocCiiicbKnin hnoToBodewb i BYeHUi A C. MakapoB Ha cyfHi "Butasb"
(1886-1889 pp.). ¥ npaui "Mpo 06miH Bog YopHoro i CepefzeMHOro
mopis" (1885) C. MakapoB BMKNaB pe3y/ibTaTy CBOIX LOCNIIKEHDb 3
BMBYEHHS NOBEPXHEBUX i FMMOMHHMX Tevi y npoToui bocgop. BiH
MoKasaB, L0 3HailgeHa TNM6GMHHA Tedis, ska CcnpsmoBaHa 3
MapmypoBoro mops B YopHe, BUHUKAE B pe3ynbrati pisHuui
rYCTUHW BOA UmX MopiB. Y npotoui bocdop C. MakapoB BUKOHaB
6inblie 4 TUC. BM3HAYeHb TemrnepaTypu i NUTOMOI Barv MOPCLKOI
BOAM Ta O/M3bKO  TUCAYI  BUMIpIOBaHb  Tedil.  YuCneHHi
CMOCTepeXKeHHs NpoBefeHi HUM y YopHOMy Mopi, a BigTak — Yy
Tuxomy okeaHi Ta AnoHcbKoMy, OXOTCbKOMY, XKOBTOMY MOpAX. Y
BIOMIN KHM3I "Butasb" i Tuxuii okean" (1894) C. MakapoB paB
nepLue 3BefleHHs BCiX OKeaHOrpaiyHMX CroCTEPeXeHb Y NiBHIYHIlN
4aCTUHi TKXOro OKeaHy.

Y KiHui XIX cT. getanbHO BuBYanucs YopHe Ta A30BCbKe
mopsi. 3okpema npotarom 1890-1901 pp. 3HauHi pobotn 6ynu
BUKOHaHI ekcneguuismu  Ha voni  3i | LUniHgnepom. Tlig
KepiBHMUTBOM M. KHMNOBMYa npaytoBasia HayKOBO-MPOMMUC/IOBA
ekcneguuia B bapeHuosomy Mopi. 3rogom, y 1911-1915 pp.,
roNoBHe rigporpagiyHe  ynpasniHHA  OpraHisyBano  MofspHy
eKcrneamLito Ha KpuronaMHux Kopabnax "Taimup™ i “"Baiirau”, ska
BifKpuna MiBHiYHY 3emnto i BUKOHaNa BaXX/MBI
riAPOMETEOPOsIOriYHI COCTEPEXKEHHS.

KiHeyb XIX CT. 03HamMeHyBaBCS TaKOX Li/IMM PSAOM HayKOBUX
OKeaHorpagiyHux ekcneauuini 3 pisHUX KpaiH. Lle HiMeubKi
ekcneguuii Ha “Taseni™ (1874-1876) ta "Binbgisii" (1898-1899),
amepuKkaHcbKi Ha "Tyckapopi" (1874) Tta "EHTepnpaisi” (1883-



1886), (hpaHUy3bKi, iTaniiicbki, aHrnicbki. Y Uein nepiog 6yno
npoBeAeHO noHag 15 TuC. rAMGMHHMX NPOMIpIB, WO LO3BONWIO
CTBOPWTY reHepanbHy 6aTUMETPUYHY KapTy OKeaHiB Ha 24 apKyLuax
y Macwrtabi 1 : 10000000, sky 6yno BuAaHO Mif KepiBHULTBOM
3acHOBHMKa OkeaHorpagivyHoro myseto B MoHako npuHua Anbbepta
MepLioro MoHaKcbKoro.

4. CTaHOBNEeHHSI OKeaHONOriT IK HayKu

Ha nouatky XX CT. OpraHi3oBylOTbCA MDKHApOAHI Ta
HalioHaNbHI  OKeaHorpadiyHi  yCTaHOBM |  Mepexi 6eperoBux
cTaHuii. CteopeHa B 1902 p. MixkHapoAHa pafa 3 BMBYEHHSI MOPS
3anposaguna yHigikauito METOAUK OKeaHOrpagiuHMX BUMIPHOBaHb,
CTaHAAPTHI TOPU30HTU | PO3Pi3n 418 MOBTOPHUX CMOCTEPEXeHb B
OKeaHax i MopsXx. [lMoyasmca cuctemaTuyHi pobOTU B OKPeMuX
perioHax CBiToBoro okeaHy (IonbgcTpim, Kypocio, AHTapKTUYHWI
6aceliH, MiBHIYHWI JTbOLOBUTUIN OKeaH TOLLO).

Y 1903 p. /. Cangctpem i B. Mennang-XaHcen (Hopseris)
po3pobunn Ha ocHoBi Teopil B. B'epkHecca (HopBeris) AMHaMivyHWI
METOZ pOo3paxyHKy Teuild, fkuin y 1935 p. po3suHyB M. 3y60B
(CPCP). ¥ 1912-1916 pp. b. NennaHa-XaHceH 3anporoHyBaB MeTof,
aHanisy TemnepaTypHO-COMOHICHUX KPWBMX 3 METOH BMBYEHHS
CTPYKTYPU OKeaHy i NpoLeciB nepemilieHHs BOgHKX mMac. Y 1907 p.
k. OapsiH (BenvmkobputaHis) 3anpornoHyBaB CMPOLEHWIA MeToq,
rapMOHIYHOro aHanisy npunnBIB.

[o Tlepwoi cBITOBOI BiiHWM OynM NPOBEAEHI  3HAYHiI
OKeaHorpagiuHi ekcneamuii: Himeubka Ha cygHi "lMnaHet” (1906-
1907), patcbka Ha cyaHi "Mikaen Capc” (1905-1910). Ha ueii vac
npunagae nosBa y3ara/ibHIOKYMX Npaub 3 OKeaHorpadii:
O. Kptommens, 1. LUniHgnepa i HO. LLIoKabCbKOTO.

Y 1912 p. B bepniHi nig kepisHuyTBOM M. ['ponna cknageHa
HoBa 6GaTumeTpmuHa KapTa CBITOBOr0 OKeaHy B MacluTabi
1:40000000, nepeBmpaHa B 1927 p. Ha nigctasi BXe 30 TuC.
NPOMIpIB FNNOWH.



5. Cy4acHuii eTan oKeaHONOMYHUX JOCNIA>KEHb

CyyacHuii eTan 0KeaHONMOriYHUX JOCNIKEHb MOXHA NOLININTY
Ha [ABi YacCTuHW: nepwa — Big Mepwoi cBiTOBOI BiliHW A0 Apyroi
CBITOBOI BiliHW; Apyra — nicng Apyroi cBiToBOI BiliHW. Becb eTan
XapakTepusyeTbCca TakMMn pucamu: 1) BNpOBaf)KeHHAM efleMeHTIB
NMaHOBOCTI Yy MPOBEAEHHS OKeaHONOriYHMX PobiT; 2) BBEAEHHSM
MDKHapOAHWX  CTaHZapTiB Yy  METOAMKY  JOCMiMpKeHb |
BMPOBAKEHHAM  CTAHAAPTHUX YW OLHOTWUNHWUX Mpunagis; 3)
LUMPOKUM  BMKOPUCTAHHAM  MIDXXHAPOLHOro  CriBpo6iTHMUTBA Y
NpoBefeHHI eKcneguUinHUX AOCNI[KEHb B OKeaHax.

Y 1918 p. B lletporpasi 3 METOK rigpPOMETEOPOSIONiYHOIO
06cNyroByBaHHs NOPTOBOro 6yAiBHMLTBA i MOpeNnnaBcTBa Y CKiagi
LleHTpa/IbHOro  ynpaBniHHA  MOPCbKOIO  TPaHCMOPTY CTBOPEHO
KowmiTteT 3 rigponorii, meTeoponorii Ta reonorii, akuin y 1922 p.
nepeTBOpeHO B LigHTpasibHe rigpomeTeoposnoriyHe 610po. OCHOBHUM
3aBfaHHAM KomiTeTy i 6lopo 6yno cucTeMaTUyHe BUBYEHHS
npnbepeXxHoT cMyry mopiB TogiwHboro CPCP i MOpPCbKUX rupn
PIYOK Ta  METOAMYHE  KEPIBHULTBO  MEpeXxe  MOPCbKUX
rigpomeTeocTaHLii.

Y 1921 p. 3acHOBaHO MnaByynii MOPCbKNIA HAYKOBUIA IHCTUTYT
(MnaBMOpHiH). oro 3aBfaHHA MonArano B CUCTEMAaTUYHOMY
00CTeXeHHi apKTUUYHMX MOpPIB Ta KOMM/IEKCHOMY BMBYEHHI TX pa3omM
i3 NpUNernMMn Ao HUX YaCcTMHaMmn cyxogony. lMeplie ekcneauuinHe
CYAHO-IHCTUTYT "Tepcein” noumHatoum 3 1923 p. 34ilACHUIO Maiixke
COTHIO peiiciB y npoctopax bapeHuosoro, binoro, Kapcbkoro,
peHnaHAcbkoro Ta Hopeesbkoro MopiB. Y 1929 p. Ha 6asi
MNaBMOpHIHY CTBOPOETLCA OKeaHOrpaiyHUA IHCTUTYT, AKUA Yy
1933 p. nepeTBOPOETLCA Yy BCecorosHWii  HayKOBO-A0CiAHWIA
iHCTUTYT MOPCbKOro pPWOHOro rocrnofapcTea Ta OKeaHorpagii
(BHAIPO).

MapanencHo 3 [MNaBMOPHIHOM BWHWMKAKOTL HOBI  MOPCHLKI
YCTaHOBW 3 PI3HUMMW HAYKOBO-MPUKNAAHUMWN 3aBAaHHAMU: IHCTUTYT
3 BMBYeHHS [iBHOYi (3 1930 p. - APKTUYHWUIA IHCTUTYT, HUMHI
ADPKTUYHWUIA  Ta aHTapKTUYHWUIA  HAayKOBO-AOCNILHWA  IHCTUTYT):
MopcbKkunin Bigain [dep)xaBHOro rigponoriyHoro iHctutyty (Arl) —
obuaea B [MeTporpagi; Mopcbka rigpogisnuHa cTaHuis B
Cesactononi (HWHi  Mopcbkuid  rigpogisnyHmin - iHcTuTyT HAH
YKpaiHn). Ha Mopsax opraHi3oBaHi MiCLeBi HayKOBO-4OC/iAHi



yCTaHOBMU: MOPCbKi obcepsaTopii BMo, obcepsaTopii
IigpomeTeocnyo6m, iIHCTUTYTK Ta cTaHuil pMOGHOro rocnojapcrea,
AKi NPOBOAWNN 3HAYHI OKeaHONOTiYHI AOCMIIKEHHS, Hacamnepes Ha
aPKTUYHMX MOPSIX.

Y  pafsHCbKi  YacWM  YMCMEHHi  ekcrieAuuil,  CynyTHi
CMOCTEPEXXEHHA CyfieH, AKi  KypcyBasm [MiBHIYHUM MOPCbKUM
LUNAXOM, NIbOAOBI  aBiapo3BigKW, poboTa Mepexi  NONApPHUX
rifpomMeTeoCcTaHLiin 4O3BOMMAN HAKONUYUTI TaKnil 06Csar maTepiany
Mpo pPeXxuM apKTUYHUX MOpIB, L0 32 BWBYEHICTHO BOHW He
MOCTYNatoTbCA MOPSM  MOMIpHMX WKMPOT. PoboTa B NONSPHMX
LuMpoTax BUmMarana Bif JOCNIAHWKIB BEIMKOT MY>KHOCTI. FCKpaBum
NPUKNagoM LbOro € Apeid ctaHuii "MisHivyHMiA nontoc™ y 1937-1938
pp. i cynHa "Cepnos" y1937 - 1940 pp.

3 HalbinbL BXXNMBMX AOCATHEHb OKEAHOONIB iHLWMX KPaiH Y
Liein nepiog cnif BiA3HauYMTW BUHanAeHHs y 20-Ti pp. ameprKaHLaMu
exonoTa, SKWIA cnoyaTKy fAaBaB iH(pOpMaUil0 Mpo FAMOGMHKU 4epes
NeBHWIA 3aiaHni NPOMDKOK Yacy. Asne BXe nepes Jpyroto CBITOBOK
BillHolo CLLUA 3actocysann exonoT-camonucels. WMoro  pais
6a3yeTbCs Ha pikcauii yacy NPOXOoMKeHHs YNbTPasByKYy yepes Boay
Bif BibpaTopa-BMnpoMiHiOBa4Ya [0 AHa i Hasag [0 BibpaTopa-
npuiimaya.

Baxxnuei ekcneguuii npotarom 1925-1938 pp. Ha cyaHi
"MeTeop"” npoBefeHi HIMELUbKAMW BYEHWMW, SKi  BUKOHAIM
rMOGOKOBOAHI CNOCTEPEXEHHS B ATNaHTUYHOMY OKeaHi 3a rycTolo
MEPEXer TigponoriyHmx po3pisiB i3 3aCTOCYBaHHAM exonoTa Ans
MPOMIpHMX POGIT. 3HaYHMIA HayKOBWUIA MaTepial OTPUMaHWIA
eKcneguuiaMu  pisHUX KpaiH nig 4vac gpyroro MiHapogHOro
NoONAPHOro poky B 1932 p.

[o 40-x pp. okeaHONMOriyHi ekcrneauuii BUKOHYBa/IM OMKUC
KOHKPETHMX OKeaHi4YHMX i MOPCbKNX GaceliHiB Ta BUBYa/IN PO3MOAiN
Y HUX HaBXXNMBILLMX (DIBUYHUX | XIMIYHMX XapaKTepUCTUK BOAW,
TeYiil, NpUNAMBIB, XBW/OBaHHSA, NbOAIB Ta IHWWX SBULL,
LOocnimKeHHs Mannm MepeBaXXHO PEerioHaNbHUA | PEXUMHWI
XapakTtep, LUMPOKO BWKOPWUCTOBYBA/IMCA METOAN  KNiMaToNoril,
KapTorpadyBaHHA Ta iH. Bennknini BHECOK Yy PO3BUTOK OKeaHOMOrii
3pobunm  HO. Lokanbcbknii, H. KHunnosud, K. AeptoriH, B.
Bepbo3kiH, B. Bize (CPCP), X. Ceepgpyn, ®. HaHceH (Hopseris),



O. Kptommens, I'. Broct, . LWoTT (HimeuunHa), 1. Cyga (SAnoHis),
O. MeTtepcoH (LLseuis), P. Aircenin (CLUA) Ta iH.

3 ppyroi nonosuvHM 40-x pp. MOYaBCS LUMPOKWIA | NAigHWINA
PO3BUTOK YCIX HanpsMmiB y BWBYEHHI OKeaHy. Benvkoro 3HayeHHs
HabyBaloTb ekcrieguuii  IHCTMTYTY okeaHonorii  AH CPCP
(3acHoBaHMi y 1946 p.) Ha cyaHi "Butasb" y fanekocxigHUX mMopsix,
Tuxomy Ta IHAIACbKOMY OKeaHaX, MOPCbKOro rigpogisnyHoro
iHCTUTYTY HAH YkKpainm Ha cygHi "Mwxaiino J1oMOHOCOB" B
ATnaHTuLi, [Jep>xaBHOro OKeaHorpagiyuHoro IHCTUTYTY
rigpometeocnyk6m Ha cygHax "Boeikos" Ta “LLUokanbCbkuid" y
TUXOMY OKeaHi.

3BICHO, KpIM KWCHIO, Cepef, OCHOBHUX MPo6/1eM — MOA0MaHHSA
TUCKY, IKUIA LWBUAKO 36iMbLUYETLCA 3 FNOUHO. Bxxe Ha rnmbuHi 10
M BIiH [JOpiBHIOE ABOM aTMocepaM. AKWO MPUAHATA NOBEPXHIO
NOACLKOro Tina 1.8 M?, To, 3Hal0uK, LU0 3a 3aKOHOM (hi3VKM TUCK i€
3 O[HaKOBOK CW/IOKD Ha BCi YaCTUHM Tifa, MOXHa Migpaxysartu, L0
BiH Ha rnn6mHi 10 m fopiBHIOE 36 T, @ HA CTOMETPOBIN FNMOWHI, WO
1T pocsraloTb akBanaHricTu, ctaHoBUTUMe 6/11M3bko 200 T. Hae Tino
BATPUMYE TaKuiA TUCK NWLE TOMY, LLO BOHO CaMO CK/afaeTbes
MepeBaXXHO 3 BOAW. TUCKY 60STbCS MOPOXKHWHW HALIOrO Tifa:
nereHi, NO6GHI W HOCOBI Masyxu, WO 3a MNiABULLEHOIO TUCKY
3MeHLWYTbCA. Bce Le cTocyeTbCs NoguHW. Ane Ti cami 3aKOHW
(i3vKn 4itoTh i Ha nigBoAHI anapatn. Ocb YOMY BYeHi Ta iHXeHepn
KPOK 32 KPOKOM B[OCKOHa/IOBa/IM NiABOAHI 6GaTuckagu, YOBHW,
Kamepw [/19 CroCTepeXKeHb, NiABOAHI 6YANHOYKM TOLLO.

HaykoBa niTepatypa I nepiognyHa npeca 4acTo NoBigOMAATb
MpPo CMYCKW Ha BeNMKi FMMOGMHU pi3HUX anapaTiB i3 3aragKoBumu
HasBaMu: «TUHPO-2», «OCA-3-600», «[laiicuc», «beHToc-300»,
«CeBepsHKa», «TpiecT», «Apximea».



Puc. 1.1. MigBogHi anapaTu, 6yAMHOYKW i nabopaTtopii
ANA AOCNiMKeHb Ha PisHUX rambuHax (i3 kHuru C. J1. OcokiHa
«CBITOBWI OKeaH»):

1§ 2 nnaHep ona TpaHCNoOpTYBaHHA Nnerkosogonasis; 3 i 4 —
aBTOHOMHWIA «MOKpWiA» TpaHCNOPTYBa/IbHWK Nerkosogonasise; 5 —
OyKCUpPYyBa/lbHUK ~ NIErKOBOAONA3IB; 6 — @BTOHOMHUIA  «CyXWii»
TpaHCNoOpTyBa/lbHUK  IETKOBOAONA3IB;  7—TPaHCNOPTYBa/IbHUK
NEerkoBogonasis — «niABoAHUIA nNiT»; 8—rigpocTaT «CeBep-b»;
9—rigpocTaT [laneayui; 10 - 6aTuctepa bibdi-bapToHa; 11 —
TBepauin ckadaHap Maneauui KM/200; 12 i 13 —anapaTv Twny
«CnopTcmeH»; 14 - «[ickee»; 15 — «nopuHatoye onogue»; 16 —
«BCHTOC-Y»; 17 — «CTapT-11»; 18 — «AnoMiHayT»; 19 —
«OnocT MMikap»; 20 — «Ain Okin»; 21— «Kypociso-M»; 22—
«fondin»; 23 — «[in KeecT»; 24 — «Miwopeid TYIA»; 25 —
«Tpir.cT»; 26 «fincTap 4000»; 27 — anapaT qipmn «[>KeHcpan



Minc»; 28 — «biBep»; 29 — «Kabma-puH»; 30 — «CTapT Ili»; 31
— «AnBiH»; 32 — «loMiypi»; 33 — «[1OBBb»; 34 — «b33Y3»; 35 —
«P060T»; 36 — «M060T»; 37 — «IniTo»; 38 — «Conapic»; 39 —
«TeneHayTe»; 40 — «OMI — KAO/IM»; 41 — kawmepa pnd
nerkosogonasis; 42 — kamepa Ana nerkosogonasis «>XKTO»; 43 —
Kamepa «[aneauui»; 44 — kamepa «Ci [dwep»; 45 — niaBoAHWIA
OYAMHOUOK «3ipka» (eKcnepuMeHT «[FPOKOHTUHEHT [l»; 46 —
rapa>k «nopuHato4oro 6niausa»; 47 — ramboKOBOAHWIA ByAMHOUYOK
(excnepuMmeHT «[peKOHTUHEHT |1»); 48 — nmigBogHUin ByAMHOYOK
(ekcnepumeHT «[MpeKOHTWHeHT-LL»); 49 i 50 — nigsoAHi
nabopaTopii «Cinab I» i «Cinab Il»; 51 i 52 —«kamepa ans
Nerkosofonasis «OyLUeH cUCTEMEY.

Mepwum nigBoAHVMM anapaTtoMm Afid BIAHOCHO TPUBaIOro
nepebyBaHHA nNif BOLOK MOXKHA BBaXaTW MNPUCTPINR, WO KOro
cTBopvB 1819 p. aHrnieub A. 3ibe. B yaockoHaneHoMy BapiaHTi Le —
CyyaCHWIn  BOAOMA3HWIA  KOCTIOM. 3 1AOFO  MNOSIBOK  CTanw
NPUCTYNHUMU TIMBUHM B KiNbKa fecATKiB MeTpiB Ane el anapat
He AaBaB 3MOMM MIIOAUHI LUMPOKO MaHeBpyBaTu, 60 6yB 3’€AHaHWiA 3
MOBEPXHEL0 NOBITPAHNM LL/IAHTOM. MocTtynoso /ioro
BLOCKOHa/ItOBaIM. Ane Tinbku 1943 p., BHacnifok 6aratopiyHol
npayi (paHUy3bKOro AocnifiHUKa MOPCbKMX rnbuH XKaka-Isa
Kycto Ta iHXeHepa E.laHbsiHa, 3'IBMBCA  MOMErLUEHWI
aBTOMAaTUYHMWIA BOAONA3HWIA anapar, WO Moro Ha3Ban akBaslaHr oM
(Big nat. aqua — Boga i aHrn. lung — nereHs, TO6TO NigBOAHI
nereHi). 3aBAAKN TPAHCNOPTYBaHHIO Ha COBi CTUCHYTOrO NOBITPSA B
6asioHax NoAMHA MOrna BilbHO MepecyBaTMCA Ha 3HAYHY BifCTaHb
Ha rnMouHi o 100 m.

B 1937 p. Ortoct Tlikap CKOHCTPYHOBaB HEBE/IMKY CTasleBy
FOHA0NY, 3A4aTHY BUTPUMYBATU BeNVMKWA TUCK. lMoganblli poboTu
O6ynn nepepsaHi BiiHOWO. B 1945™ pospobka Bce X Oyna
3aBeplUeHa. Hoswmin anapaT, WO OTpumaB Ha3By 6atuckad, ABNsB
COO0K0 repMeTMYHY CTasieBy FOHZONY 4S9 eKinaxy, 40 AKOi 6yB
NPVKPINIEHUA BeNMKUIA Nonnaeelb, HaMOBHEHWU 6eH3MHOM Ans
3abe3neyeHHss NNaBy4yoCTi. [Ns  CNAMBaHHA MiCNs  3aHYPEHHS
BMKOPUCTOBYBa/10CA KiflbKa TOHH 3a/1i3HOr0 6anacTy, yTpuMyBaHOro
Mig 4ac 3aHypeHHs  enekTpomarHiTamu. Takuid  MexaHi3m
3abe3rneyvyBaB CM/MBaHHSA HaBiTb Yy pasi BigMoBM 061afHaHHS.
Anapat 6yB Ha3BaHW FNRS-2 i 3po6MB KiflbKa HemnisnoToBaHMX



3aHypeHb Yy 1948 p., nicna yoro B 1950 p. 6yB nepegaHwi
(hpaHuy3bKoMy (noTy. B 1954 p., nicns geskux gopobok, anapat 3
eKinaxem Ha 60pTy 34iACHMB 3aHYPeHHSA Ha 4176 M.

Bpaxysaswum gocsif po3pobku FNRS-2, OrtocT Mikap i 1oro
cvH XKak nobyaysanu BAOCKOHaneHui 6atuckadg TpiecT, Ha3BaHWUi
TaK Ha YecTb MicTa TpiecT B ITanii, B AKOMYy 6ynn 3p06/1eHi OCHOBHI
po60TM NO CTBOPEHHIO anaparty. Y Hawili KpaiHi aksaiaHrn B
MOPCbKiiA reonorii  Breple 3acTocyBaB B 3eHKoBMY nig uac
BMBYEHHA Oeperie YopHoro Tta A30BCbKOro MOpiB 3a [aHuMu
npogecopa €. LLHIOKOBa. akBasiaHr Oyn0 BMKOPUCTAHO Mif yac
BMBYEHHSA MOLUMPEHHS 3ani3HWX pyn B A30BCbKOMY i YopHomy
MOpSX, & TaKOX [/1 CMNOCTEPEXEHHS 3a TPA3bOBMM BY/KaHI3MOM
HaBKo/10 KepueHcbkoro nisoctposa. Y CLLA akBanaHrictu ycrniliHo
npoBenu NigBOAHI reonoriyvHi LOCNILKEHHS LWefbgy TUXoro okeaHy
no6nmsy KanichopHilicbkoro y3tepexoks, ae 6yno BMSABNEHO 3HAYHI
Ha(DTOHOCHI CTPYKTYpW.

Y CLUA o0cobnmBo akTMBHI  AOCNIKEHHA MNPOBOAUTL
NamaHTcbKa reonoriyHa o6cepBaTopis npu  Konymo6iiicbkomy
yHiBepcuTeTi Ta OkeaHorpaivHmin iHCTUTYT y Byacxoni. Ha cyaHax
“AtnaHTic”, "Bima", "Kpoydopa", "Anbbatpoc”, "KepiH"
LOCNIHKYIOTECA penbed | BifKNagu LHa OKeaHy, Tedil, (Di3vyHi Ta
XiMiYHi BNacTMBOCTI BOA, XXMTTA B Pi3HMX YaCTUHAX ATMaHTUKN.

3 1955 p. MpoBOAATLCA 3HAYHI MiKHApPOAHI ekcreauuii: 3
BUBYEHHA MiBHIYHOT YacTMHM Tuxoro okeaHy (Hopnak, 1955); 3a
nporpamoto  MiXkHapogHoro reodiismyHoro poky (1957 — 1958);
BMBYEHHSA eKBaTOpiasibHOT 30HWM ATnaHTukM (EkBatnaHt, 1963 —
1964); pocnigpkeHHs Kypocio (Cik, 3 1965); BMBUYEHHS TPOMiYHOT
30HN ATnaHTukmM (Tponekc, 1965); BUBYEHHA OKeaHCbKWUX BUXOPIB
(Monimoge, 1977 -1978). Yxe Ha noyatky 70-x pp. CBITOBWIA
ekcrneamuiiHniA ¢not Hanivysas 120 cygeH BogomicTKicTio 500 T i
Ginble, o06nagHaHWX HOBITHIMU TEXHIYHUMW MPUCTPOSMU  Ta
anapaTypoto.

Tponekc, [kocuH, [liran — Ue OCHOBHI  MDXHApPOAHI
OKeaHo/oriYHi nporpamMun, B AKMX Opaan y4yacTb yyeHi HAH
YKpaiHn  Ta  rajfyseBux  IHCTUTYTIB, 30Kpema MOPCLKOro
rigpoisnyHoOro iHCTUTYTY, IHCTUTYTY 6ionorii niBgeHHUX MOpIB,
IHCTUTYTY reofioriyHMX HayK, YKpPaiHCbKOro LIEHTPY eKosorii mops
Ta iH.



OKkeaH BMBYaBCA B UYWUC/IEHHMX JlabopaTopifx HayKoBO-
pocnigHux cyeH "Akagemik Kypuatos”, "AKageMik BepHaacbKuin®,
"Mpodecop Bize", "Mpodecop LLUITokmaH", "Mwnxaiino JIoMoHOCOB",
"Mpodecop boropos”, "MeTpo Jlebeaes"”, "Cepriit Bagifos" Ta iH.
Cepep HMX € CyAHa KOMIMIEKCHOrO Mpu3HaYeHHs i crelianizoBaHi:
CygHa cnyxxbu norogu, reogisuyHi, reonorivyHi, KoCcMiyHMX
JocnimpkeHb. HainbinbLui i Haikpalle ocHalleHi — "KocMoHasT HOpil
larapiH”, "Akagemik Cepriin Koponbos", "KocmoHaBT Bonognmump
Komapos". Ha nouyatky 1996 p. y CBiTOBMiI1 OKeaH BMIALLIO HOBE
YKpaiHCbKe HayKOBO-A0C/iAHe cyaHo "Kuis".

Benvknin BHecoK y pocnifjpkeHHss CBITOBOro OKeaHy B Liei
nepiog 3pobunn Taki BYEHi: Y BMBYEHHA (Di3NMYHOro cepeaoBuMLLa
okeaHy - B. LynelikiH, M. 3y6os, B.TumoHoB (CPCP),
I". Ctomenn, P. Pesenn (CLUA), H. Kemn6enn, P. CtioapT (KaHaga),
. OikaH, . Ceannoy, X. YapHok (BenukobputaHis), A. Jlakomb
(PpaHuig), . Mauygsoea, M. Ypa, K. Xigaka (AnoHis); Ximii
okeaHy — O. AnekiH, J1. bniHos, C. bpyesny (CPCP), A. ®iwwep, P.
®neminr (CLUA), M. Banbguuyk, B. ®opa (KaHaga), I. ImaH, K.
CyuaBapa (HnoHis); 6ionorii okeaHy — B. boropos, J1. 3eHkeBMY
(CPCP), [Ox. Aizekc, B. Yanmen (CLUA), K. Jlykac
(BenukobpuTaHis), P. Mapymo, |. Mauyi (AnoHis).

31996 p. Ha KapTi AHTapKTUAM 3'ABUIAcA YKPaiHCbKa CTaHLis
"Akafiemik BepHagcbkuin”. Lle KonuwHs craHuia “dapagen”, ska
6yna 6e3KOWTOBHO nepefaHa YKpaiHi BenukobputaHieto. Ha wuii
CTaHUiT MpautoloTb Y4YeHi 3 PIi3HUX HAyKOBO-AOCNIAHUX YCTaHOB
YKpaiHn, y ToMmy uucni axieuyi 3 KWIBCbKOro HawioHasbHOro
yHiBepcuteTy imeHi Tapaca LlleByeHka. BOHM MpoOAoOBXYHOTbH
[OCNIHKEHHS, 3arnoyaTkoBaHi OpuTaHUAMM, a TaKOX PO3BMBalOTb
HOBI HanpsMKWN: BUBYEHHS 030HOBOIO LIapy 3emsli, YMOB iCHYBaHHS
i BIATBOPEHHSA B NPV aHTAPKTUYHWUX pailoHax OKeaHy Kpwns, KW
HWHI fy)Ke [HTEHCMBHO BWAOOYBAETHCA SK LiHHUA 6i0N0rivyHMIA
pecypc, TOLLO.

HariBaxnmBiummm pesy/nbTatamu OKEeaHo/Ior iYHUX
[OCNIMKeHb Y APYTiiA NON0BMHI XX CT. BBXKAOTHCA TaKi:

1. BigkputTa cuctemu NignoBepXHEBUX TeUiid, L0 pyXatoTbCs
Ha CXif Y3[0BX eKBatopa Nif TOHKMM LIapom MiBAEHHMX MacaTHUX
Teyin. Y Twuxomy oOkeaHi — ue npoTtuTedia Kpomsens, B
ATnaHTUYHOMY — JTOMOHOCOBa, B IHAiiCbkoMy — Tapeesa.



2. BusBMEHHA CMHOMTUYHMX BMXOPIB, L0 3apPOKYHOTbCA Ha
nepudepiax OKeaHIYHMX Teyil Ta B LEHTPa/lbHUX YaCTMHax
K0M006iriB ekBaTopia/ibHWX painoHiB okeaHiB. Lli (hi3nyHi aHanorm
aTMOCEPHUX LMK/IOHIB | aHTULMKIOHIB OXOM/ItO0Th YCHO TOBLLY
BOAM i Ait0Tb NPOTArom 6araTboX pPoKiB.

3. BigkputTa MIKPOCTPYKTYPU OKeaHy, $Ka CBiguuTb,
Hanpuknag, Wo BOAM  AMA30HKM  OKpemMumMun  “fiH3amu’™
MOLUMPIOKOTLCA Ha COTHI MWMb Cepef, aTNaHTUYHKUX Bofd, a "niH3n'"
CO/MIOHMX BOfA, YepBOHOro Mops MOTPanflOTb A1eKO Y BOAU
IHAIACLKOro OKeaHy. Y Ci BOHM MaloTb BUXPOBUIA XapaKTep.

4. BigkpuTTa NiABOAHUX 3BYKOBMX KaHasiB y Njactax BOAu
Ha rnMérnHax 61m3bko 200-500 M y NOMIpHMX WMPOTaX, 613bKO
2000 M — y TpomiyHMX. 3BYK Y LUX KaHa/iax MOLUMPIOETLCS Ha
Be/IMKI BiACTaHi He MOCNabMOYUCh.

5. BWCHOBOK MPO €AHICTb CUCTEMM CepefUHHO-OKeaHiYHUX
XpebTiB Tuxoro, IHAIACbKOro Ta ATNaHTUYHOIO OKeaHiB, Mpo iX
CEMCMIYHICTb | BynKaHi3M. OKeaHiYHi 3anagvHu — Le He MpocTo
30HM HaWbINbLIMX FMGUH, a BaXMBI TEKTOHIYHI MPOBIHUIT —
aHTUMOAWN CepeAMHHO-OKeaHiYHUX XpebTiB. 3emMHa Kopa TyT Mae
NOTYXXHICTb nLLe 5-7 KM.

6. Bigkputts B Kapnbcbkomy Mopi M’ATU BUAIB HE BifOMUX
Hayui pun6. Onuc 61m3bko 280 BMAIB TBapUH Ha rNMOMHAX NoHafg
8000 M, WO [0OBeno IiCHYBaHHSA XXWUTTA B YCIiiA TOBLYi OKeaHy.
BusBneHHs B paioHi KOMOPCbKMX OCTPOBIB KUCTENepux pub —
LIe/IMKaHTIB, fKi BB&XaMCA BMMEPIUMU B Mi3HbOMY Nasieo3ol.
BusiBneHHs MOJIOCKIB Knacy MOHOMNakoopu Ha raméuHi 4000 M,
AKi BBXa/IMCH BUMEPSIUMU Y €BOHI.

B octaHHi gecaTunitta y npobnematuui  HayKOBUX
[OCNIMKEHb BaXK/IMBE MicLe 3aiiHAMN MUTaHHA OXOPOHW OKeaHiB i
MOpIB Ta X 6i0NI0riYHMX PecypCiB, a TaKOXK BUBYEHHS eHepreTUYHMX
i MiHepanbHMX  pecypciB  OkeaHy. [lofanblunii  PO3BUTOK
eKCnepyMEHTalbHUX | TeOPeTUYHUX [LOCAILKEHb CNPSAMOBAHWi
FONI0OBHMM YMHOM Ha PO3PO6KY UMCNMEHHUX METOLIB BUBYEHHS
cepefoBuwa  OKeaHy. Po3po6naloTbCs  Npo6aeMn  XiMiYHOTo
3abpyHeHHs BOJ OKeaHiB i MOpPIB Ta OXOpPOHM X cepefoBumLla i3
3aCTOCYBaHHAM KOCMiYHNX METOAIB AOCNIKEHD.



8.

9.

KOHTpONbHI 3annTaHHA Ta 3aBAaHHA
1. Lo € 06’ekTOM i 3aBAHHAM LOCNiAXEHHS OKEaHONOorii?
2. $Ki hakTWUYHI faHi BUKOPUCTOBYIOTLCA B OKeaHOMOriT Ans

BUBYEHHSA NPUPOLHMX NpoLieciB y CBITOBOMY OKeaHi?

3. OxapaKTepusyiiTe OCHOBHI  HampsMKW  MPUKNAAHUX

[OCNiKeHb OKeaHoNorii.
AK  3miHOBanMcs ysABneHHs npo CBIiTOBUIA OKeaH Bif
aHTUYHMX uYaciB Ao nogopoxkelrr X. Konymba i @
MarennaHa?
LLlo fanv Ans NOMNOBHEHHSA 3HAHb MPO OKeaHW NoJopoXxi A.
TacmaHa, B. bepuHra, k. Kyka, |. KpyseHwTtepHa, HO.
NucaHeobkoro, @ benniHcrayseHa i M. JflasapeBa, O.
Koueby?
AKi pe3ynbTatv JOCNiMKeHb OAepXKaHi Nif KepiBHULTBOM
MixHapo4HOT pagu 3 BUBYEHHS MOpPiB?
XT0 3 gocnigHukie mops y 20 — 30-Ti pp. 3p06MB 3HAYHWIA
BHECOK Y BUBYEHHS APKTUYHOIO 6aceinHy?
Aki 3acnyrn X.-l. Kycto i O. lNMikapa B 0OCBOEHHI MOPCbKNX
rMGnH?
[aliTe  XapaKTepUCTUKY KEpOBaHUM i  HEKepOBaHVM
NiABOAHNM anapaTam.

10. Lo aBnatoTb cO60L0 NiABOAHI BYANHOUKN?

3aBaaHHSA 4719 caMoriAroTOBKM

3anoBHWUTM  TEPMIHONOTIYHUI  CMIOBHWK 3 BU3HAYEHHAM
K/IFOYOBMX MOHATb fIEKLiiHOr0 Matepiany.

Kntouosi TepPMIHONOTiYHi MOHATTA: ApucToTe/lb-
"MeTeoponorika”, [Mtonemeir - "leorpagis”, J1. Mapcinbi -
"OkeaHorpadgis"”, O. Koueby - "MMpegnpisTie”, M. Mopi -"®i3nyHa
reorpacis mops”, MixkHapogHa paga 3 BuB4eHHS CBITOBOIrO OKeaHy.

MigrotysatM [AOMOBiAb Ta MNpe3eHTauil0 Ha OaHy i3
3arnponoOHOBaHMX HIKYE TEM:

1.

2.

MaHAPIBHUK-AOCNIAHNK Ta #oro nogopoXki  (depHaH
MarennaH, [>koH KaboT, ®peHcic [peiik Ta iHLwi).
CyyacHuii eTan OKeaHOMOTiYHUX  AOCHifpKeHb Ta
MO>K/IMBOCT 3aCefleHHs1 OKeaHy /It0ANHOL.



2. €AHICTb TA NOAT CBITOBOIO OKEAHY
1. CBiTOBWI1 OKeaH Ta iioro YacTUHM.
2. Mops, 3aTOKK, NPOTOKM

1. CiTOBWIA OKeaH Ta Iioro YacTuHN

OfHi€et0 3 BAXKIMBUX 0COBMMBOCTEN 3emni, LLLO Biapi3HAeE Ti Bifg
iHWKX nnaHeT COHAYHOT CUCTEMW, € HAsBHICTb BENMYE3HUX Mac
BOAM Y BiNlbHOMY CTaHi. Tak, 3 yciel macu BifibHOT BoAM Ha 3emni y
CsiTOoBOMY OKeaHi 30cepempkeHo Bif 93,9% pfo 98,3% (3a pisHUMuK
nifpaxyHkamu).

OkeaH — 4acTuHa CBITOBOro OKeaHy, fika PO3MilleHa MiX
mMaTepuKaMun, Ma€ BeNVKi po3Mipu, CamOCTIHY LMPKYNsLito BOA i
aTMocepu Ta 0C06IMBUIA TIAPONOTIYHNIA PEXMM.

3arasbHa nnowa 3emni CTaHoBUTb 510,08 MAH KM?, npu
LUbOMy Ha CBiTOBUIA OkeaH npunagae 71% noBepxHi NnaHeTw, a Ha
cywy — 29%. IHaKLe KaXKy4n, Ha KOXXeH KBagpaTHUI KinomeTp CyLui
npunagae 2,4 KM? Bogu. Y NiBHiUHIN NiBKyNi Ha OKeaH npunajgae
60,7% Bci€i noBepxHi 3emni, B MiBAeHHI — 80,9%. Onke, 06MAaBI
niBKyni, 0co6MBO NiBAEHHA, NEPEBAXKHO OKeaHiuHi.

CBiTOBUIA OKeaH, X04 | €AVHWUIA, NPOTe AiNNTLCA Ha OifbLu-
MEHLU CaMOCTIAHI  4YaCTWHM, WO Mae ICTOTHE 3HAYEHHs AN
peanisauii HayKOBMX NPaKTUYHMX 3aBLaHb.

CaiTOBUIA OKeaH MNPUAHATO MOLINATA HA YOTUPU YaCTUHW:
Tuxuin, ATNAHTUYHWIA, lHAIACLKKIA, [liBHIYHWIA JIbOAOBUTMIA. Y
pesynbTaTi TPUBaIMX AOCiIKEHb YCTAHOB/MEHO BeNWKi BigMIHHOCTI
aHTapPKTUYHMUX BOJ Bif iHWWX OKeaHiB i NPOMOHYETLCS BUAIMNTU
N'ATUin okeaH — MiBaeHHWI SlbogoBUTUIA. Ane AesKi crevjianictn He
NIATPUMYIOTb UMX A0BOAIB, BUXOAAYM 3 TOrO, WO OKeaHu 3 YCiX
60KiB MalOTb OTOYYBaTU MaTepuky i TOMY BIAMOBIAHI painoHK
MiBgeHHOro  J1bO4OBUTOrO  OKeaHy  BOHM  BIAHOCATL [0
TUXOOKEAHCbKOr0, aT/TaHTUYHOIO Ta iHAICLKOro CEKTOPIB.

Hainbinblumnii 3a nnowieto, 06'eMoM Ta FAMOMHOK € Tuxuin
okeaH. TUXMM OKeaH Ha3BaB ®. MarennaH, SKWA XXOAHOTO pasy He
noTpanuBe y LUTOPM, NEPETHYBLUN AOr0 B HU3bKUX LUMPOTaxX. Ase us
Ha3Ba He BiAMOBIfAE XapaKTepy OKeaHy. Y MOMIpHMX LUMPOTax
MiBHIYHOT NiBKYNI LUTOPMMW NepeBaXKatoTb YCHO XONOAHY NOPY POKY i
4yacom 34inmaroTbCst BAITKY. Y TiBAeHHI niBkyni Mix 40° i 60°
NA.LW. CUMbHI BITPU HepigKo MepexofdTb B yparaHu. TponiyHi



yparaHu Yy MiBAEHHIA niBKyni cnycTowyloTb 6Gepern OCTPOBIB
OKeaHiB Ta 3aBAar0Tb LUKOAM CXiAHIN yacTmw ABCTpanii. Y 3axifHii
4aCTVHI OKeaHY LLOPOKY NPOHOCATLCS TPOMiYHI yparaHu, ki iHoAi
3axonnTh  6epern  AMOHCHKMX | DiNiNNIHCLKMX  OCTPOBIB,
pocsratioTb Teputopii Kutato, Kopeicbkoro niBOCTpoOBa i HaBiTb
Mpumop'a.

Ha Twuxuii okeaH npunagae maiixe 50% nosepxHi CBIiTOBOro
OKeaHy | TpoXu O6inble MOMOBMHM BCi€El Macu ioro Bog. Lle
BOAHOPA3 i Halbinbl rNMboKnin okeaH. MepeBaxarodi rIMGUHK Bif
3000 fo 6000 m 3aiiMatoTb 78, 9% ioro nsowi. Mopsa 3aiMaloTb
6/113bK0 18% 3aranbHOT NoLLi okeaHy. TyT 3HaieHa i HalibinbLua
rnmémHa CBIiTOBOro okeaHy — MapiaHCbKuii xx0106 (11 022 m).

AT/NaHTUYHUIA OKeaH — APYruiA 3a BEIMYMHOK BOLHUIA GaceiiH
HalLol nnaHeTn. Ha3sy OKeaHy fanu CTapofaBHI IPekn 3a iM’am
MichiuHOro ATnaHTa, IKuiA HIBUTO CTOSB Ha Kpato 3emii i TpMaB Ha
nneyax HebecHe CKIeniHHS.

ATNaHTUYHWUIA OKeaH BiA T[MiBHIYHOrO MNOMSPHOro Koma Ao
6eperie AHTapKTUAM npocTsaraeTbes Ha 16 000 KM. MixX 3axigHUM
y36epexokaM MeKCUKaHCLKOT 3aTOKM | cXigHUMKn beperamu YopHoro
MOpS LUMPUHa OKeaHy focarae 13 000 KM, a y HailBy>X4omy Mmicui
MK mucom CaH-Poki (y TliBaeHHIA Amepuui) Ta y36epexoksam
Cbeppa-JleoHe (B Adpuui) WwWunpuHa ioro He nepesuiye 2 900 Km.

ATNaHTUYHWIA OKeaH 3aiiMae fpyre Micue 3a CBOIMU
po3Mipamu, 1oro nnowa i 06’em cknagatotb 6/m3bko 1/4 CBiTOBOro
OkeaHy. Ha nepeaxatodi rnnéuHn (3000 - 6000 M) B LIbOMY OKeaHi
npunagae 71,3%. 3aranbHa naoLa MopiB Bif YCI€l akBaTopii okeaHy
— 61m3bko 16%. Haiibinsbwa raméuHa — 8742 m (konob Myepto-
Puko).

IHAINCbKMIA OKeaH — TPeTilA 3a po3mipamu 6GaceiiH CBIiTOBOro
OKeaHy, pO3TalloBaHWin nepeBaxkHO B [liBAeHHIN niBkyni, Hasgy
OKeaHoBI faB NopTyranbCbkuii yyeHnini C. MioHcTep y 1555 p. y
CcBOI npaui "Kocmorpadis".

Mnowa i 06'eM IHAIACLKOro OKeaHy AeLLo nepeBuLLytoTb 1/5
Bif ycboro CBiToBOro okeaHy. lNepesaxatodi ramémHm (3000 - 6000
M) CKnafdaroTb 61M3bko 75,7%. 3ara/ibHa nowa MOpiB OKeaHy —
15% Bif yciel nnowi okeaHy. MakcumanbHa rnMéuHa — 7 209 m —
3apeecTpoBaHa B 30HACLKOMY >K0/100i.



MMiBHIYHMIA JIbOAOBUTUIA OKeaH — HAMMEHLLNIA 3 YCiX OKeaHiB.
Po3TalloBaHWiA MepeBaXXHO 3a MOMAPHUM  KOMOM. CepeauHHy
4aCTUHY OKeaHy 3ailiMae APKTUYHWIA, ab0 LieHTpasibHUiA, NONSPHUIA
6aceliH.

MiBHiYHWMIA JIbOAOBMTWIA OKeaH 3aliMae HaBKOMOMONSAPHY
YyaCTMHY MiBHIYHOI MiBKyNi i Ha niBAHI 06MeXeHuii Geperamm
€sponu, Asii, MiBHIYHOT AMEPUKMN.

MiBHiYHMIA JIbOAOBUTUIA OKeaH — HaiMEHLUWIA OKeaH, 1Oro
nnowa cknagae 4,1%, a 06'em — 1,2% Bif, ycboro CBiTOBOro OKeaHy.
TyT nepeBaxatoTb rnbuHn Big 0 o 200 M (42,3%), rnM6bUHM
6inblue 3000 m (16,7%). YacTka MOpiB B OKeaHi CKnagae 61m3bKO
52% Bciei MoBepxHi OkeaHy. ToMy 6araTo BUYeHMX BBaXKalOTb L0
BogoiiMy Cepe3eMHUM MOpeM ATNAHTUYHOro okeaHy. HaibinbLia
rnmbuHa okeaHy — 5527 M y ['peHnaHLCbKOMY MOpi.

2. Mops, 3aTOKN, NPOTOKM

JocnTb BaXKO MNPUATM [0 €OMHOI AYMKW LLIOAO noAainy
CBITOBOro OKeaHy Ha OKpeMi OkeaHw. Llle cknagHilwa cnpasa 3
BUAINEHHSAM MOPpIB, 3aTOK i NpoToK. 3a fdaHumu [eorpadivyHoro
ynpasniHHA, BugineHo 140 wmopiB, 3aTOK i NPOTOK, i3 HUX 44
HaeXNUTb 0 ATNaHTMYHOro, 29 — o lNMiBHiYHOro JSlbogosutoro, 50
— o Tuxoro i 17 — ao IHAIACbKOro oKeaHy.

Ane i NOKasHUKK AyXe BifHOCHI, 60, HanpuKnag, Ao cKnagy
Cepei3eMHOro Mops BXOASATb MOpSA, SKi MalOTb CBOi HasBuM —
Nirypilicbke, TippeHcbke, AgpiaTnuHe, loHiYHe Ta Ereicbke.
MprbM3HO Taka XX KapTuHa i 3 BUAINEHHAM MopiB PininniHCbKOro
Ta 30HACLKOro apxinenaris.

MixHapogHe  reorpadiyHe  6opo  Ta  MixkypsgoBsa
okeaHorpadiyHa Komicis KKHECKO BuainatoTb 59 mopis.

Mope — Ue HeBenmKa YacTHa OKeaHy, fiKa BPi3acTbCs B CyLUy
yn BigMeXoBaHa Bifi HLOro Geperamu MaTepuKiB, MiBOCTPOBaMU Ta
OCTpOBaMu i Mae NeBHi reonoriyHi, rigponorivyHi Ta iHWi pucK, Wwo
CYTTEBO BifPi3HAIOTLCS Bifl PUC OKEaHy.

3aranbHONPUIHATOT Knacugikalii MopiB He iCHye. 3BMYaliHO
BOHW MOAINAOTLCA 338 PO3MILLEHHAM CTOCOBHO CyLUi, CTYrMeHeM
BiZJOKPEM/IEHOCTI Bif OKeaHy i 0COGAMBOCTAMM [igpONOriYHOro
pexumy. Tak, 3a HO.M. LUoKanbCbKUM, MOpPS MNOAINAKTLCA Ha
cepefseMHi i okpaiHHi. CepeAseMHi  Mopsi MOLINATLCA  Ha



Mi>kKMaTepuKkoBi (Tuny Cepefs3eMHOro Mopsl) i BHYTpiMaTepUKOBI
(Bine, banTilicbKe), OTOYEHI GeperaMm 04HOro MaTepumKa.

O.M. MypomueB Knacugikye Mops 3a CTYMeHem 11X
BiJJOKPEM/IEHOCTI BiJ OKeaHy I 3a 0COG/IMBOCTAMMW TiApPOMAOriYHOro
pexumy. BiH ginuTb mopst Ha 3 rpynu: 1) BHYTpiLLHI (cepefsemHi Ta
HaniB3aMKHYTI); 2) OKpaiHHi i 3) MiXKOCTPIBHi.

3arasnom, 3a po3TallyBaHHAM MOPSi BIAHOCHO CYLUI, TX MOXXHa
noainnTn Ha: BHYTPILLHI (BHYTpiLLIHLOMATEPUKOBI Ta
MiDKMaTEPUKOBI), OKpaTHHI Ta MiXKOCTPIBHI.

Cepefi3eMHOMOPCbKI — Le MOps, L0 MatoTb YCKIagHeHWU
BOJ00OMIiH 3 OKEaHOM Yepe3 MOPiBHSHO BY3bKi MPOTOKM.

BHYTpiLLHi MOPA — Lie 3aMKHYTI penikToBi Mops (03epa-Mops),
He 3B’si3aHi 3 okeaHOM (Kacnivicbke i ApasibCbKe), TXHI BOAW Pi3KO
BIAPI3HAKOTLCA Bif, OKeaHIYHWX BOS.

Mi>KmMaTepukoBi  MOpsi  po3TalloBaHi  MDDK  Pi3HUMM
maTepukamu (Hanpuknag, CepeasemHe, UepBoHe mopsi).

BHyTpilUlHbOMATEPUKOBI MOPA  3HaxOAATbCA  BCEpeavHi
0AHOro matepuka (Hanpuknag, A3oBcbke, banTiiicbke, bine).

OkpaiHHi Mop$s BiJOKPEM/IOKOTLCA Bif, OKeaHy ocTpoBaMu abo
3axX0f4ATb Y MaTepuK i MatoTb BifIbHWIA 3B’A30K 3 OKeaHOM.
[iaponoriyHniA pexxMm LMX MOPIB Ay)XKe CXOXMWIA i3 Pexumom
CYMDKHMX YacCTWH BIAKPUTOro okeaHy. Lle — bapeHuoBe, UyKoTCbKe
(MiBHIYHWI JlbOJOBUTUIA OKeaH), BepuHrose, HAnoHcbke (Tuxuii
OKeaH), MiBHIYHe (ATNaHTUYHWIA OKeaH) MOpS.

Mi>XOCTPOBHI MOPA PO3MILLIEHI cepef, BEMKNX OCTPOBIB abo
apxinenaris (Hanpuknag, mopsa Pigxki, PininniHcbke, baHay).

ICHYIOTb MOpA, pO3TalloBaHi Y BIAKPUTIA YacTi OKeaHy, 6e3
ACKPaBO BUPKEHMX MeX, 30kpeMa Capracose Mope.

B okeaHax i MOpsSiX HasiBHI OKpeMi 4aCTMHM Ta paiioHK, LLO
BIAPI3HAIOTLCA 0bpucamu, MOPQOsOrietd AHa Ta TiApPONOrivYHUM
peXxxumom. Lle 3aToku, 6yxTi, IMMaHK, naryHu, giopamn Ta NpoToKu.

3aToKa — Le YacTvHa OKeaHy abo MoOp$, L0 BpPi3acTbCA B
cywy i cnabo BigMexoBaHa Bif OKeaHy 4M Mops (Hanpuknag,
'BiHelicbka B ATaHTUYHOMY, ANSICKIHCbKA B TMXOMY, BeHranbcbka
B IHAiCbKOMY OKeaHi). 3aTOKa 3a rigponoriYHNM PeXXMMOM Mano
BiPI3HAETHLCA Bif NPUIErNOro Mops Yn OKeaH.

ByxTa — HeBenmka 3aToka, 4YiTKO BigfineHa mucamu abo
OCTpOBamu Bif, OKeaHy u4uM Mopsi, [obpe 3axuileHa Bif BiTpiB



(Hanpuknag, CeBacTononscbka B YopHoMy Mmopi, 3onotuii Pir,
Haxogka — B AnoHCbKOMY MOpi).

JlumaH — 3aToka, WO BiJOKpemieHa Bif4 MOpSA MiLaHO
KOCO0 (Mepecunom), B sKili € By3bKa NPOTOKa, KOTpa 3'€HYE NMMaH
3 MOpeM. YacTile MMaH — Lie 3aTorn/1IeHa YacT1Ha LiNIFHKN PiYKOBOT
[JONVHK, Hanbnmxk4oi fgo mopsa (Hanpuknag, J[HINPOBCbKWIA,
[HiCTpoBCLKUIA). Ha rigponoriyHunii pexxmm nuMaHy 3Ha4HOK Mipoto
MO>Xe BI/IMBATM PivKa, AKa B HbOro BMagjae.

NaryHa— uUe MinKoBoAHa YacTMHa  OKeaHy  (Mops),
BiJOKpeM/ieHa BiJ HbOr0 6apoM, KOCOK, KOPasloBUM PUOM; HacTo
3’eQHYETbCA 3 MOpPEM BY3bKOK MNPOTOKOW abo  [Aekinbkoma
MPOTOKamu.

Nyba — 3aToKa, WO rNnboKo BPI3aETbCs B Cylly (Hanpuknag,
Youicbka B bapeHuoBomy Mopi, O6cbKa B Kapcbkomy).

diopa — By3bka Ta rIMO60Ka MOpPCbKAa 3aTOKa 3 BUCOKUMMU
KpyTuMKM Beperamu (Hanpuknag, CorHediops y Hopeesbkomy Mopi).

MNpoToKa — BOAHWI MPOCTIp, L0 PO34insge ABi AiNSHKKA CyLi
Ta 3’¢QHYE OKPeMi OKkeaHW i Mops abo TxHi YyacTuHW. Hanpuknag,
BepiHroBa npoToka 3’egHye Tuxuit Ta [liBHIYHMIA J1bOAOBUTUIA
OKeaHU i po3ginse Asito Ta AMepuKy.

Haiilwmpwnmm npotokamm CBITOBOr0 OKeaHy MOXXHa BBaXKAaTy
6e3iMeHHI Mpoi3aoBi 30HM MK AQPUKOK i AHTapKTMAOK Ta MiX
ocTpoBamy TacMaHieto i AHTApKTMAOK. 3 TUX, LLO MalTb HasBw,
Halilumplua npoToka [peiika, HaliMeHlla LWMprHa SKOT 890 Km.
HaliBy>x40t0 NpoTOKOO € NpoToka bocdop (LwmpuHoto 61m3bko 700
M ). HaligoBLUOK NPOTOKOK BBaXKaeTbCst Mo3ambilpka — 1 670 Km.

Bepern okeaHy. CyxonyTHi @ BOAHI npoctopu 3emni
po3pineHi Geperamn. Mexkelo MK CYLLEK i BOAOIMO CNYXWUTb
6eperosa fiHiA. BoHa sBNse co60K0 NiHIO MEPETUHAHHA 3eMHOT
MOBEPXHI 3 MNOBepXHetd oOkeaHy (Mops). 3 OOKy Cywmn [0 Hel
npunsarac 6eper — cMmyra 3eMHOI MOBEPXHi, Ha fAKiA € opmm
penbeqdy, CTBOPEHI XBU/IOBAHHAM i NPUOEPEXHUMU NAMHAMU NpW
[aHOMy cepefiHbOMY piBHI Mopsi. MinKoBofgHa MpubepeXxxHa cMyra
MOPCbKOIFO fAHa MK CYLUEH I BigKPUTUM MOPEM Ha3MBAETHCA
NiABOAHNM GeperoBuM cxunom. Voro penbed GopmMyeTbes TUMM XK
HasBaHMMK  hakTopamn. CyKynHicTb Gepera 1 MigBOAHOrO
6eperoBoro cxwny yTBopuTb GeperoBy 30Hy. Came B Hiil MOCTiAHO
B3aEMO/iOTb CyLLIa Ta MOpe.



"paHnLEe0 MOPCbKOT GeperoBoi 30HU 3 GOKY CyLUi CNY>XWTb
NiHiA, fKy [ocAralTb 3anneckoTn npubor Mig 4Yac Halbinbw
BMCOKOr0 NPUNANBY M CUIbHUX LUTOPMIB, a 3 60Ky Mops — i306aTa
(niHig piBHMX TNMGMH), HMXKYE AKOT MPUNUHSAETLCA Aif XBUIbOBUX
PyxiB Ha AHi.

"paHNUA KOHTWHEHTIB i OKeaHy CTaHOBNATb 450 TWUC. KM.
BoHa XxapaKTepu3yeTbCsl TMMUYACOBOK) MIH/MBICTIO i 3MIHIOE CBOE
MOMIOXKEHHA 3a/IeKHO BiJ MOPU POKY, LUTOPMOBMX YMOB, (asm
NpUNANBY, aTMOCHEPHOr0 TUCKY i 6araTbOX IHLWMX NPUYMH.

Jocutb MiHAMBI rpaHuui Gepera 1 NigBOLHOro 6Geperosoro
cxuny. BoHM nepemilLaroTbCsi B JOCUTb LUMPOKUX MeXax 3aeXHo
Bif, TPMBANOCTi i CUNN XBUNKOBAHHSA, MPUN/NUBIB, 3rOHIB i HaroHiB.,
3MIHW YXWNiB NOBEPXHI fHa 1 NPUOEPEXHOT CMYT CyLUI.

YTBOPEHHS, PO3BUTOK i (hOpMyBaHHS GeperiB BifbyBacTbCs B
pesy/bTaTi  JOBrOCTPOKOBOrO  BMAMBY  6araTbOX  MPUPOAHUX
(hakTopiB. POpPMyBaHHS Cy4acHOT 6eperoBoi 30HM OKeaHiB i MOpiB
noyasnocst 6M3bK0 6 TUC. POKIB TOMY, KOMM B Pe3ynbTaTi CKAafHUX
reonoriyHNX npoueciB Bigbynocsa HacTymaHHA MOpS Ha Cylwy i
MiWNo  3aTOMNJIeHHS  OKpaiH  KOHTWMHeHTIB. PiBeHb  OKeaHy
nigsuwyBascs To4i npubnmnsHo Ha 90 - 100 m. BignosigHo
B1A03MIHIOB/INCL 06pMCK BeperiB, YTBOPUANCA TXHI Pi3Hi TUNK, SKi
i3 Yacom NepeTBOPIOBANINCSA i TPAHCKHOPMYBANCA.

Yce pi3HOMaHITTA GeperiB cucTeMaTn3oBaHe, CTBOPEHa iXHS
Knacugikawia 3a pisHMMK 03HaKaMW. Y LiIOMY BOHa AOCUTb BeNUKa
W peTallbHa, TOMY TyT MOXHa OOMEXUTUCH fuwe AesKUMU
TUMOBMMW NPUKIALAMN.

[o 6eperie 3 /bOAOBMKOBAM TWMOM  PO34IEHOBYBAHHSA
HanexxaTb  (hiopaoBi 1 WIXepHi. 3  GeperiB  eposiliHOro
pO34/ieHOBYBaHHA Tpeba BiA3HauUTK piacoBi Gepern. Piacosi b6eperun
ABNAOTL COOOK 3aTOM/IEHI HWKHI  AiNSHKN PIYKOBUX [LONNH Y
ropucTux Geperax npy MonepeyHoOMy po3TallyBaHHI reonoriyHnx
CTPpYKTYp (piacM — Ue BY3bKi 3BMBWCTI 3aTOKM). [puKnaaw:
CeBacTonosbCcbKa 6yxTa, YNCNEHHI 3aTOKM MiBAeHHOro Mpumop’sa Ha
[Hanekomy Cxogai, Ha lMipeHeiicbKoMy NiBOCTPOBI Ta iH.

JlnmaHHi 6epern yTBOPIOKOTLCA NPW 3aTOM/IEHHI MOPEM A0/IMH
PiK, L0 PO34/IEHOBYIOTb NPUOEPEXHI HU30BUHMN.



[enbToBi Gepern XapakTepHi Ans palioHIB PiYKOBUX AENbT,
MoB'A3aHNX 3 MOpeM. [enbTu YTBOPKOKTLCA B Pe3ynbTaTi BUHOCY
pikaMu ynaMKoBOro matepiany.

BioreHHi 6epern QOpMyOTbCS B Pe3ynbTaTi XUTTEAISbHOCTI
POCAMHHMX | TBapUHHWMX OpraHiamie. o ULbOro TUMy BiAHOCATb
oyepeTsHi (ApanbCbke i1 Kacniincbkoro Mops), MaHrpoBi /i Kopanosi
Gepern. OcTaHHi ABa TunNu 6GeperiB MOLWMPEHI B OCHOBHOMY B
TpONiYHOMY i eKBaTopiailbHOMY Moscax.

TexHoreHHi Gepery XapakTepu3ytoTbCA 3HAYHOK [OBXMHOK
(0O pecATKIB KiNOMETPIB) iHXEHEPHUX CNOPYLXeHb NS 3MiLHEHHS
i 3axncTy bepera Bif pyriHyBaHb.

KOHTPONbHI 3annTaHHS Ta 3aBAaHHSA

1. [aiiTe BM3HAYeHHSI MOHATTH «OKeaH» i HaBeAiTb CKMNaaoBi

yacTMHM CBITOBOr0 OKeaHy.

MoscHITL Ha3By MiBHIYHOIO JIbOAOBUTOrO OKeaHy

3. UWo sigmiHHOro B penbeti fHa TliBHIYHOro J1b04OBUTOrO
OKeaHy NOPIBHAHO 3 IHLIMMW OKeaHaMW 3eMHOT Kyfi?

4. 3 4yuMm MoB’A3aHe NOMITHE MiABULLEHHA TemnepaTyp BOAM i
noBiTPSA B OKeaHi 6ins Geperis €sponun?

5. Ak knacuikytoTbCA MOpA 3a po3TallyBaHHAM BiAHOCHO
cywi?

6. Bwu3HauTe YaCTMHW/pailoOHM OKeaHiB |  MOpiB, L0

BiApi3HAIOTbCH  0bpucamun,  Mopdonorielo  fgHa  Ta

riApONOrivYHNM PEXMMOM.

HagepfiTb Knacudikauito Mopis.

[JaliTe BU3HAYEHHS NOHATTA 3aTOKa.

Ha3BiTb OCHOBHI MoOpS.

10. OxapakTtepu3yiiTe 0C06MMBOCTI BWAINEHHS TWNiB Geperis
OKeaHy.

N

© o~

3aBfaHHA 4515 camoniaroToBKM

3anoBHUTW  TEPMIHOMOMIYHWIA  CNOBHUK 3 BU3HAYEHHAM
K/IH0YOBUX MOHATH NIEKLiHOIo MaTepiany.

KniouoBi  TepmiHonoriyHi  noHATTS: CBITOBMIA  OKeaH,
OKeaHosIoria, CrpeaiHr, OKeaH, MOpe, CepeA3eMHOMOPCHbKI Mops,
BHYTPILUHI MOpSA, MDKMaTepuKoBi MOpPS,, BHYTPILUHbOMATEPUKOBI



MOpS, OKpaiHHi MOps, MIXKOCTPIBHI MOpS, 3aTOKWU, OYXTWU, NIMMaHW,
naryHu, iopam, NpoTOKM.

Migrotysaty po3noBsigb Ta Npe3eHTaLito nNpo:
1. OauH 3 oKeaHiB.

2. OfHe 3 MopiB.

3. Tunu Geperis OAHOr0 3 MaTePUKIB.

3. EBOTIOLIA CBITOBOIO OKEAHY
1. Moxoa>KeHHs1 Ta eBoNoLis AHa.
2. YTBOpPEeHHS | pO3BMTOK BOAHOI Ta co/boBol Macu CBiTOBOro
OKeaHy.

1. Toxoa>KeHHs Ta eBosoLis AHa

CyKynHicTb 6aratbOx i Pi3HOMaHITHMX PO3PO6OK 3 NpPobnem
MOXOMKEHHS AHA OKeaHy [O03BOAWMA [LiATU  BUCHOBKY MNpoO
006’€eHaHHS TOYOK 30pY B TPW OCHOBHI FiNOTE3K:

a) TMepBUHHICTb OKeaHiB, abo YTBOpPeHHs 1X Yy nepiog
BUHMKHEHHS 3eMHOI KOpW 6e3nocepeaHbo;

6) BTOPMHHOIO YTBOPEHHS Y/IOTOBMH OKEaHy B MeXax OKpPeMux
LINAHOK MaTepUKOBOT 3eMHOT KOpU;

B) (popMyBaHHS OKeaHiB Yy pe3ynbTaTi [Ai1 ropu30OHTaIbHUX
PYXiB OKpeMUX 6pus1 3eMHOT KOpW.

linoTe3a NepBMHHOCTI OKeaHIB yrepLue 3anpornoHosaHa B 1873
poui, BiJOMUM aMepUKaHCbKUM reosioroM i reorpagom [yxeimcom
[Lyainitom JaHom. 3a L€t rinoTe30t0, 3eMHa KOpa OKeaHi4yHOro Tuny
BUXifHA, KOHTUHEHTW ABNAIOTL COBOK HACMiAKN €BOSIOLIT OKeaHiB.
MexaHi3M MepeTBOPEHHS OKeaHIYHOT 3eMHOI KOPU B KOHTUHEHTU
3[iACHIOBABCS 3a JJOMOMOrOH FeOCUHK/IHAIBHOIO MPOLECY.

Ha kopucTb BUKNaAeHOT TOUKN 30pY OAHWUM i3 HaiBaXKMBILLMX
fokasiB K. BinbCOH BBaXaB PO3POCTAHHSA KOHTUHEHTIB Y3L0BX
nepudiepii, 3a paxyHOK MPUEAHAHHA YMM pa3 HOBWUX AINAHOK [0
OKpalikiB nnatopmu, §Ki 3a3HanM CKNagyacTocTi i MofganbLuoi
KOHconigauir.

3rigHO i3 Ui€et0 rinoTe30l, BAXKO BCTAaHOBUTM Cy4yacHe
MOMOXEHHA KOHTUHEHTIB. ICHYHOTb | MIKDOKOHTUHEHTU (Hanpuknag,



0. Maparackap), AKi He MalTb TeOCUHKIIHAbHUX CTPYKTYpP, WO
06pamoBYHOTb Lieil OCTpiB. He BNMCYETLCA B LiKO FiNOTe3y i cuctema
CepeaMHHO-OKeaHiYHMX  XpebTiB. Ane came B Ui rinoTesi
BifoGpaXkeHa BCA reosoriyHa icTopis, TOMy UA Teopis Mae 6arato
NPUXNIbHUKIB.

MpoTniexXHa TOYKa 30py PO3BMBAETLCA NMPUXUIbHUKAMU TeOopil
"okeaHi3auii". BignoBigHO [0 igel, BCi OKeaHW (NPUHaMMHI —
ATnaHTUYHWIA, TliBHIYHWMIA JTbogoBMTWIA | IHAIACLKWIA), a TaKoX
OKpaiHHI 1 cepea3eMHi FMOOKOBOAHI MOPS BUHWKAWM Y BUMsi
BTOPVMHHWUX YTBOPEHb Ha MicLi MepBiCHOI 3eMHOT Kopu. Lig rinotesa
NOSICHIOE 6arato CTPYKTYPHUX puc OyJ0BW OKeaHiB i MaTepuKiB,
afie He3[0NaHHOK  Mepellkofo, 3 AKOK  fJaHa  rinoTesa
3YCTPIYAETLCA, € MUTAHHA NPO MeXaHi3M 3HELUKOKEHHS FPaHITHOro
Lapy i 3araibHOr0 3MeHLLEHHS TOBLLi 3eMHOT KOpU.

[inoTesy ropu3oHTa/IbHOrO MepeMillleHHs MaTepukiB, abo
mMo06iniamy, Brepwe o06rpyHTyBaB We B 1912 poui HimMeLbKuii
reodisvk i meteoponor Anbthpen SloTap BereHep. YyeHunin BBaXas,
WO YaCTUHW BEPXHbLOro Lapy, TOOTO 3eMHOI KOpW, MOBISIbHO
MNaBalTb Ha HWKHbOMY PO3MIaBleEHOMY Lapi, K BeNeTeHCbKI
KPWXXMHM NOo Bogi. BiH npunyckas, Lo 6arato MifibiAOHIB POKiB TOMY
Ha MOBepXHi 3emMni iCHyBaB OMH BeNETEHCbKMIA MaTepuK [laHres
(Big rpeu. — cyuinbHa 3emns), 0ToYeHMn okeaHoM lMaHTanacoo (Big
rpey. — cyuinbHe mope). 3rofoM Leil MaTepuk Mif BrJMBOM
0bepTaHHsA 3emAi Ta npuTaraHHsa Micaus poO3KOOBCS Ha OKpeMi
4acTUHMK, AKi NoYann po3xoanTncs y pisHi 6oku. MiBHiYHA AMepuka
Bigainvnacs Big €sponn, a liBgeHHa — Big ADPUKK, MOBIMLHO
nepecysainca Ha 3axif. IHAOCTaH TakoX BIAAINMBCA Big APPUKK i
PYLUMB Ha MiBHIYHWUIA cxif, ABCTpanis nodvana BigXOAWUTU Ha CXif,
AHTapKTUAA Ha NiBAEHb.

O6rpyHTOBYHOUM CBOKO TrinoTedy, A. BereHep BUXOAMB, MO-
MnepLLe, 3 HAOUHOT CXOXKOCTI KOHTYPIB 3axifHOro I CxigHoro 6eperis
ATNaHTUYHOrO OKeaHy, CXOXOCTi X reonoriyHoi 6yaoBu i
3ara/ibHOCTi NepeaMe3030iCbKOi hayHu i hnopn AMepukn i Hooro
CBiTy. BaxnuBy ponb B 0OrpyHTYBaHHI 1 3aTBEpPMKEHHI L€l
rinotesn, Ak i B HacTyrnHUX MOGINICTCbKNX po3pobKax, Maso
yAB/EHHS NPo MOHABaHY — FiNOTETUYHWIA NIBAEHHWIA MATEPUK, AKWNiA
y nepeaMe3030MCbKMA  Yac 06'efHyBaB  AdpuKy, IHLOCTaH,
AHTapkTuay, AHTapkTugy, Asctpanito, lNisgeHHy Amepuky (570-



440 MnH. pokiB ToMy). BusHaHHS [OHABaHW [PYHTYBasiocs Ha
KIJIbKOX MOKa&X4MKax, AKi BKasyBa/M Ha 3arajibHiCTb OpraHiyHOro
CBITY Ta Treo/fioriyHoi ICTOPIT  nepenivyeHMX KOHTUHEHTIB i
IHAIACBKOro CyOKOHTUHEHTY.

linotesa A. BereHepa 6yna CnpuiiHsiTa OGiNbLUICTIO BYEHUX
CroyaTKy 3 Be/UKUM eHTy3ia3MOM, HeB[O0B3i, MpoTe, MOMITHO
BTpaTWna CBOIX MPUXWUMbHYKKIB. ["eodhismkamn 6yno AoBeAeHO, LU0
cunammn obepTaHHA 3emni i NpUNAMBHOI cunu, sSiki A. BereHep
BBa)KaB r0/IOBHUMU PYXOMWMM CUN MaTePUKOBMX 6pwusi, 6e3yMOBHO,
@K HifIK He JOCUTb [18 TaKoro pyxy MaTepukis. HoBa akTuBisallis
MOOGINICTCbKOT KOHUENLiA Bigdynucs npoTtarom 60-70% pokiB XX
cToniTTA. CUHTETUYHWIA BUTNAA HEOMOGINI3MY OTpUMaB rinoTesy y
BUrNAAI «HOBOT rN06abHOI TEKTOHIKM», TI CyTb IPYHTYETbCH, Ha
MmaTtepianax reohianyHuX gocnipkeHb aHa CBITOBOro OkeaHy. Lis
rinotesa BU3HAYaE MOX/MBOCTI FOPU3OHTAIbLHUX MEPEMiLLeHb
[lOCUTb BENNKUX AINAHOK fiToctepn (MAUT) Ha BennMyesHi BigcTaHi.
MpoBigHWMIA MeXaHi3M TFOPU30OHTA/IbHMX PYXiB 3eMHOI Kopu — Le
KOHBEKLiViHI SBMLLA, L0 BUHWMKAKOTL i 3a3HaK0Tb PO3BUTKY B MeXax
acTeHocthepn. B 30Hax 34ifiMaHHA  KOHBEKLiAHMX  MOTOKIB
(hOpPMYHOTbLCA CepefUHHO-OKeaHiYHI XpeoTu.

Mig cepefMHHO-OKeaHIYHMMM  XpebTamu, SK  MOKasanm
JOCNIMKEHHS, 3eMHa | Kopa [y)e TOHKa, Ma€ MEHLLY LLi/IbHICTb,
iHLII MarHiTHI BNacTMBOCTI, MOCWU/EHI TennoBi NOTOKW. ig BNAMBOM
KOHBEKLIMHNX Teuili MarHiTHOI pPeYyoBMHM [JHO PO3KOHETLCSH, a
I0Or0 YaCTMHWU PO3XOASATLCS B Pi3Hi 6OKM. YUeHMMK NigpaxoBaHo,
WO MepeciyHa LWBMAKICTb PO3CYBaHHA MMT Ha 3eMHii NOBEPXHI
CTaHOBWTL [0 2 CM Ha piK, a B AedKux Bunagkax — o 16-18 cm Ha
PiK. ¥Y3[0BX OCbOBOI YaCTUHWM XpebTa, y puUTOBIA A0NMHI, Yepe3
PO3N10MWN HaAPOBa PEYOBMHA BMXOAUTL Ha MOBEPXHIO 3eMHOT KOpW,
noTim 3acturae i TBepaie. BcTaHoBneHO, WO Taki npouecu
MOBTOPHOKOTLCA 6GaraTopasoBo i Liopaly Marma BWIMBAETLCA Ha
MOBEPXHIO  [Ha, CTBOpIOHOUM  GasasbToBy  KOpy.  OCKiNbKY
HaXOKEHHA HOBMX NOPUiMi FNOGMHHONO, HALPOBOr0 Matepiany
OAHOYACHO 3YMOBJIHOE BiIATUCHEHHS B GOKM TIET YaCTUHWN NAUTK, L0
cthopmyBanacs paHilue, TO Lieil npoLec B3arani BeAe 40 PO3LUMPEHHS
ab0 pO3pOCTaHHsA OKeaHIYHOro AHa — 0 cnpegiHra. MpuXuIbHUKN
L€l rinoTe3y BBaXakOTb, WO MaTepias, NigHATAN i3 TNOUHN MaHTIT,
MOCTYNOBO BIATPYYYETLCA HOBUMM MOPLIAMU Marmu i Yepes 6arato



MifIbIAOHIB POKIB 0CArac MaTePVKIB, e 3aHYPIOETLCA MiJ HUX Y 30Hi
rMMOOKOBOAHUX  XONoG6iB. Y  30HI  cybayKuii  MICTATbCS
rNMMOOKOBOAHI TPeHYi Ta iHWI XapakTepHi dopmu penbedy. OTxe,
[HO OKeaHiB NepecyBaEeTbCsA i NMOCTINHO OHOBMIOETLCA B PUPTOBUX
30Hax.

Pwuc. 3.1. 30HuK cnpeguHry

MpUXWUABHUKN MOGINI3My TBEPAATL, L0 BNpogosxX 500-600
M/TH POKiB MaTepUKN MOT/IN KiflbKa pasiB CXOAUTUCH | PO3XOAUTUCH,
YTBOPIOKOUM B MiCLAX 3ITKHEHHS TiPCbKi CUCTEMM, TaKi AK Annanadi,
CkaHanHaBCbKi, Ypanbcbki ropu, Kopaunbepw, AHau, [imanai,
KaBkas Ta iHLui.

3 nepeMmiLLeHHAM TiraHTCbKUX MITOC(EPHUX NANT MOB’A3aHi
rnobasbHi 3MiHWM B NpUpoAi. Tak, BYEHI BBAXKAKOTb, L0 36i/bLLUEHHS
06’emy noxa CBITOBOr0 OKeaHy 3aBASKM MEPeMiLLeHHIO MaTepuKiB
npW3Beno 40 TOro, WO Bif OCTaHHIX eTaniB Me3030MCbKOI epu A0
LbOro yvacy piBeHb CBIiTOBOro OkeaHy 3HM3MBCA Ha 100-200 M;
BYNIKaHW | 3eMMeTpyCu XapakKTepHi Ans paioHiB  FAMOUHHUX
PO3/10MiB, fKi OMepi3yloTb YCH 3eMHY KOpy. $KLIO0 YBaXHO
PO3rNAHYTU KapTW CBITY 3 MigBOAHMMM BYy/IKaHamu i eniueHTpamu
3eM/eTPYCiB, TO MOXHa MNOMITUTW, WO BOHM 30iralOTbCA 3
061aCTAMM MOMIOAMX TIPCbKMUX CUCTEM, CEPeAMHHUX OKeaHiYHUX



XpebTiB Ta OCTpiBHMX Ayr Tuxoro, ATNaHTUYHOro Ta IHAIMCbKOro
OKeaHiB.

He Tpeba BigaaBaTv nepesary i CTaBUTK Monepegy BCiX
rinotesy Mo6iniamy no BiJHOLIEHHIO A0 BCiX iHLWIMX; Ti Tpeba
pO3rNagaTu K Of4Hy 3 6araTboX, ika MOXe NOACHUTU OfHe ABULLE, a
B iHWOMY Tpeba po3bupatuca 3a JOMOMOrol iHWKUX rinoTes npo
NOXOPKEHHS OKeaHiB.

3a1eXXHO Bif TOro, AKOI rinoTes3n NpPo MOXOLXKEHHA OKeaHy
AOTPUMYETBCA TOW UM iHWWIA JOCNiAHMK, (OpMYyeETbCA icTOpis
YTBOPEHHSI  OKeaHiYHMX 6aceitHiB. OC06/MBO Le CTOCYETbCA
[OMe3030MCbKOT icTopii CBiTOBOro okeaHy. Haibifnbl rinoteTnyHa
(ysBHa) yacTuHa Uiel icTopii Big noyaTky (hopMyBaHHS NEPBUHHOT
OKeaHIYHOT KOpY B pe3ynbTaTi AiffIbHOCTI BY/IKaHiB i BUMBIB Marmm
(6inblwe 4 mnpa pokiB TOMY) [0 YTBOPEHHS E€4UHOMO BEIMKOrO
maTepuka lMaHres. OCKi/IbKM Halibifbll feTanbHO [LOMEe3030iMCbKa
icTopis CBITOBOro OKeaHy pPO3po6fieHa B paMKax rinoTesn npo
NepBUHHICTb OKeaHy, CKOPUCTAEMOCS came Liieto rinoTesot0.

3rigHo 3 rinoTe3ol B. XaiHa, crnovyaTtky YTBOpW/ach
cyuinbHa 6asanbToBa 060/10HKA. BogHa 060M10HKa B Lel nepiog
noKpmBana BCHO MOBEPXHIO 3eMii, a rMUOMHN NEePBUHHOIO OKeaHy
cTaHosunn 1,5-2,0 km. B apxei yTBopuiack nepsvHHa MaTepukosa
KOpa 3a paxyHOK pO3MUBY f1aBHiX BY/IKaHIYHWUX MAcuBIB i rpaHiTHUX
BMBEPXKEHb BY/IKaHIB. Ll Kkopa, cknafeHa nopofamy 3 MEHLUOH
MMTOMOIO Baroko, Hixk 6a3anbTu, BUNiIPHY/Ia Ha MOBEPXHIO | CTBOPUA
3apOofKM  MalbyTHIX KOHTWMHEHTIB. Y pe3ynbTaTi HapoLeHHS
MaTepMKOBOI 3eMHOI KOpM 3a pPaxyHOK BUBEPXKEHb BY/IKaHIB,
CK/agyacTocTi, metamop@ismy | rpaHiTM3auii  ocagoBux nopig
BifOY/IOCb YTBOPEHHSA MPOTOMATEPVKIB HABKOMO AaBHIX NiaThopM.
MMbrHa MepBMHHOIrO OKeaHy 3pocna Ao 2,5-3,0 kM. 3a gaHuMmu
pasioreoXpoHOMeTpiT, 6113bko 1,5 MAp4 POKiB TOMY YTBOPUBCH
BEMYE3HMIA NNAaTPOPMHUIA MacMB MaTepUKOBOI 3eMHOI Kopy nij,
HasBoto [MaHress (Bca 3emns). [Mnowa [MaHrel, BupaxyBaHa 3a
i306atoto 2000 M, ctaHoBua 40 % noBepXxHi 3emni (Taka X nsowa
cywi 3a i3o6aror0 2000 M i cborogHi). MonoxeHHs [MaHrei B
Me3030MCbKili icTopii (240 MNH poKiB TOMY) MOKa3aHo Ha puc. 3.1.

3a gaHumK NpMGiYHMKIB rinoTe3n "rnobasbHOI TEKTOHIKK
naut"”, 200 MAH PoKiB TOMy no4vasca posnag MaHrei Ha 6710KK, AKi
noYany nepemiLLyBaTuca ropusoHTabHoO. [o KiHua Tpiacy (180 mH



POKiB TOMY) OOHOB/IOETLCA OKeaHiyHa Kopa TWXOro OKeaHy,
YTBOPIOKOTLCA MEPBUHHI GaceliHn ATNaHTMYHOro Ta IHAiMiCbKOro
OKeaHiB, [aBHiil okeaH TeTic po3ginsge MaHreto Ha OHABaHY Ta
Naspasito (gme. puc. 3.2.). Y Uuein xe nepiog MiBLAEHHUA pURT
BifAiNse Big FoHgBaHW IHAi0, ABCTpanito, Ki NOYNHAKOTL PyXaThCh
Ha NiBHIYHWIA cXif.

i, __.--'."- —
Puc. 3.2. MonoxxeHHs MaHrel B Me3030MCbKil icTopii
(240 MNnH poKiB TOMY)

MpoTsrom topcbkoro nepiogy (180-135 MSH poOKiB TOMY)
chopmyBaBca pudhT Ha Mexi MiBgeHHOT AMepUKN Ta AQPUKK, AKi
pO3CYyBalOTbCA B MPOTUNEXHI 60KW. Jl0 KiHUA Me303010 B
KpeiigoBomy nepiogi (65 MaH pokis TOMy) LwmpuHa [iBAeHHOI
ATNaHTUKN BXe CTaHOBWMA 61M3bKO 3 TWUC. KM, Y TiBHIYHIi
ATnaHTULi YTBOPWNOCL CXifHe Yy306epexoks [peHnaHgii, Adpuka
po3BepHynacs MpoTM TOAMHHMKOBOI CTPifKWM, a A3ia - 3a
FOAVHHUKOBOIO CTPINIKOKO, OKeaH TeTic po3naecs Ha Kacniicbke,
YopHe, CepeaszemHe Mops. lHAicbka nauTa nepemicTunach Ha
NiBHIYHWUIA cXif | B Micui NnpuegHaHHs 4o A3iT yTBopuna MiManaicbKi
ropv (aue puc. 3.4).

Y uifnoMmy BNPOZOBX Masfie030l0 - KalnHO30K €eBOMIOLA AHa
OKeaHy po3BMBanacb y 6OiK 3MEHLUEHHA MOro nuoLi i 3pocTaHHs
rMMeMHN. Y TuxXoMy OKeaHi B Mi3HbOMY Me30301 BXe iCHyBaB
CepeAMHHO-0KeaHiYHNA XpebeT, AKWIA MNpoCTAraBcs 4epe3 YBECH
OKeaH (nigHATTA dapgeiHa).
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Puc. 3.3. I'Iono>Ke|-|H niTocpepme nanT 150 MAIH PoOKiB
TOMY

Y KiHUi Kpehau - Ha no4vaTky naieoreHy Lei xpeber 3a3HaB
aKTMBHMX pyMHYBaHb Yy pe3y/bTaTi YTBOPEHHS  FiraHTCbKMX
TEKTOHIYHMX PO3/IOMIB i OMYyCKaHb BE/IMKMX AINAHOK 3eMHOT KOpW,
BMBEPXEHb  BynKaHiB.  OJHOYaCHO  MNOYasiocb  YTBOPEHHSA
Be/MYe3Horo CXiJHOTUXOOKEaHCbKOro MNigHATTA 3i  wneldamu
apxinenaris.

Puc. 3.4. TlonoxeHHSA niTOC(pemx NANT Yy KpeingoBomy
nepiogi 65 M/H p. TOMy



CepeiMHHO-aTNaHTUYHUIA | ApaBiiCbKO-IHAICLKNIA  XPe6Tu
6inbl gaBHi, HXX CXigHOTUXOOKeaHCbKe, MMiBAEHHOTUXOOKEaHChKe
Ta ABCTPano-AHTapKTUYHE MIAHATTA.

Mpovuecy 0KeaHOYTBOPEHHS TPMBAKOTL | HUHI. T1po Ue cBifunTb
HasABHICTb 30H CEiCMiYHOT aKTUBHOCTI Ha MeXaX TUX0OKeaHCbKOI Ta
€spasiiicbkol nanT (AnoHis, Kypunun, Kamuatka) i TX00KeaHCbKOi
Ta AwMmepukaHcbkol naut (Anacka, AHgu, Kopgunbepu), fe
BifOYBaETbCA  PO3POCTAHHA  OKeaHiYHOT KOpU 33  paxyHOK
MaTepuKoBOi. € aokasn Toro, Wwo YepBoHe mope, 03epo baiikan,
AJleHCbKa 3aToKa — Le 3apofKum ManbyTHiIX OKeaHiB, L0
YTBOPIOKOTLCA B pe3ynbTaTi  po3cyBaHHA  AQPUKaHCHKOI  Ta
IHAiACbKOT NANT.

2. YTBOpeHHA | pPO3BUTOK BOAHOI Ta CO/bOBOI Macu
CBIiTOBOro OKeaHy

Mpobnema yTBOPeHHA BOAHOI mMacu CBITOBOro OKeaHy TiCHO
nos'a3aHa 3 MNPO6NEMOKD MOXOMKeHHS 3eMai Ta 1i NPUPOAHUX
0060M0HOK:  niTocthepn, rigpocdepn i armocgepun. ICTOpUUHO
3MiHIOOUN 0AHa 0AHY, rinoTesmn "rapsyoro” (aBTopw: I'. JleibHiu, I.
KaHT, I. Jlannac) i "xonogHoro™ (astopu: O. LWLmigT, B. ®deceHKos,
O. BYHOrpagoB)  MOXOMKEHHS  3eMsli 3yMOB/IOBAIM  PI3HI
TNyMayeHHs1 YTBOPeHHS rigpocdepn. CydacHi ysBneHHs 6a3ytoTbes
Ha KOCMOrOHIYHMX rinoTe3ax Npo BUHUKHEHHSA 3eMii 3 MepBMHHO
XO/04HOT ra30BoT TYMaHHOCTI. Y cKnagi Li€ei ra3oBo-nunioBoi XMapu,
AK | B Cy4YaCHMX KOMeTax 41 MeTeopuTax, MicTuiacs Boga y BUrAL
nbogy.

Ha pfaHuin 4ac nowwvpeHa rinote3a “KOHAeHCaUiliHOro
NOXOPKEeHHS 3emni", iKY akTUBHO po3pobnsann B. deppoHcbkuid, C.
OenHncuk, C. Knapk, M. bnaHfep Ta X Yy4Hi. 3rigHo 3 Li€t0
rinoTesorn, NPOTO3eMHa XMapa Bifokpemunach 4,5 MpL POKiB TOMY
Bifl €4MHOI MPOTOCOHAYHOI XMapu XONOAHOro rasy i 3emns crana
npoTonnaHeTol. HacTynHe rpasiTauiiiHe CTUCKaHHA MPOTOXMapu
CYMNpPOBOKYBa/IOCb  PO3IrPiBaHHAM i BUK/IMKAHOK  HUM
AndepeHuialieto npoTopeyoBrHK 3emni. Mpouec uel nigcunoBascs
BUAINEHHAM Tenmna nNpu posnafi pafioakTUBHUX efneMeHTiB. Ha
NeBHOMY eTani rpa.iTaliliHe CTUCHEHHA [O0CArN0  KPUTUYHOI
BeNMYMHN | npunuHunock. [Micnd uboro BigbyBaBcs MpoLec
OXOMIOPKEHHS 3eMAi O Takux TemrepaTyp, 3a SKMX po3novasiacb



KOHJeHcalis BOMOrM M yTBOPeHHsA rigpocdepu. TMpUXmabHUKK
rinotean "KOHAEHCALIAHOro MNoOXoMpKeHHs" CBITOBOr0 OKeaHy
BBKalOTb, L0 OKeaH 3HAa4YHO MOJMOAWMIA 3a 3eMHY Kopy, a
XapakTepUCTUKM BOLHOI Macu Mano 3MIHWAWUCL 3@ 4Yac iCHYBaHHS
OKeaHy.

OpHak 6inblwicte gocnigHukis (KO. borgaHos, M. KanniH, C.
Hikonaes, M. Banswko, O. BuHorpagos, I'. MeHapg, K. Mapkos Ta
iH.) CTBEpPMKYHOTb, WO AudepeHuiauia i ferasayis maHTii 3emni
CTAHOBNATb  €AWMHWIA  MeXaHi3M YTBOpeHHs rigpocgepu. O.
BuvHOrpagoB ekcnepumMeHTa/IbHO [0BIB HAsABHICTb LIbOr0 MexaHi3Mmy
3 [OMNOMOrOK 30HHOIO MNJIaB/IEHHS METEeOpUTIB, AKi 3a CK/IafoMm
6nm3bKi 40 MaHTIT 3emni. lMpy HarpiBaHHi MaHTIHOI PEYOBMHY
BUAINAETLCA JlerkonnaBska Mpakuia cunikartie, fka Cnaveae Ao
MOBEPXHI MaHTii, MpY UbOMY HaCUYYeTbCA BOAAHUMW Napamy i
rasamu. bavxue [0 NoBepxHi cuikaTHa (hpakLisa 0XONOMKYETLCA i
KpUCTaNi3yeTbCA, pO3nafaoumncb Ha CUikaTHy i BOAHY hasn. Pasom
3 BOAOK KOHAEHCYHTLCA | po3umHHI Yy Bogi rasu (HCI, HF, HBr, HI,
COs; TOLWWO). Taka Boga No CyTi € PO3UMHOM, i KON BiH OMUHSETLCS
Ha 3eMHIil MOBEPXHi, TO 3MYyLUEHWA MPUCTOCOBYBATUCb [0 HOBUX
npupogHux ymoB. OTxe, Boga CBITOBOTO OKeaHy - Lie NepBiCHWIA
(OBEHINbHWIY) PO34MH, WO nepebyBae y CTaHi NPUCTOCYBaHHA [0
MOBEPXHEBMX MPUPOLHUX YMOB. HeposumHHI y BOAI rasm He
KOHAEHCYBINCb, & 3aMWWANCL Y Ta30Biii 00010HUI  3emi,
YTBOPUBLUM NepBUHHY aTMocepy. Mpouec YTBOPEHHS HOBEHINIbHOMO
PO34YMHY MOB'AI3AHNIA 3 IHTEHCMBHOK BY/IKAHIYHOK [AiSANILHICTIO.
MigTBepMKeHHAM UbOro € MOoAibHICTL XiMIYHOrO CcKnagy BOj,
CBIiTOBOr0 OKeaHy i HUHI Jit0unX BY/IKAHIB.

Jokasom crpaBef/iMBOCTI  HOBEHINIbHOTO MOXOKEHHA  BOf
CBITOBOro OKeaHy € pO3paxyHKM Macu BOAM, L0 YyTBOpWnach Yy
npoueci gudepeHuiadii 3emni Ha rpaHiTHY i 6a3a1bTOBY 060/10HKN,
rigpocthepy Ta armocdgepy, i iX MOpIBHAHHA 3 06'eMOM BOAM Yy
CBIiTOBOMY OKeaHi, BUKOHaHi J1. Y)XykoBuM. Bussunoch, WO maca
rigpoctepy ctaHoBUTL 1,34-10%! kr, abo 6/1M3bKO 6 % Macu BCiX
ripcbkux nopig Ha 3emni. besnocepenHi CNOCTEPEXXEHHSA NOKa3yHOTh,
L0 NPV BUBEPXKEHHSAX BY/IKAHIB TaKOX BUAINAETLCA 3-8 % BOAAHMX
napie. bifbWw iHTEHCMBHO MpOLECU YTBOPEHHS HOBEHINbHOT BOAM
NPOXOAMIN Ha no4vaTKy icTopii 3emni, Konu OGyna akTMBHILIOKD
BY/IKaHIYHa LisbHICTb, 6yN0 Giflblue pagioakTMBHUX eneMeHTiB. Ha



AyMmky J1. XKykoBa, KifbKiCTb BOAW B OKeaHi NOCTINHO 36iMbLLYETLCS,
OCKIiNbKM MpOLEeC YTBOPEHHS 3eMHOI KOpU iae 6e3nepepBHO, Xo4a B
OCHOBHIli CBOI maci Bogn CBITOBOro okeaHy ChopMyBa/IUCb Y)XKe B
[LOKEMOPINCbKMIA Yac. Y cepefuHi naseo3o 06'em rigpocgepn
ctaHoBuB 6/113bKo 90 % cyyacHoro o6’emy, a cepefHs rvMbuHa
OKeaHy 6yna 3,3 KM npotu 3,7 KM B AaHuii yac. 3a gaHummn O.
JleoHTbEBA, B Me30301 CepefiHs rNMMOMHa OKeaHy 6yna 61M3bK0o 3 KM.

MigpaxyHkn . MeHapga nokasyroTb, WO piBeHb CBIiTOBOrO
OKeaHy BHaCNifOK YTBOPEHHS FOBEHI/IbHOMO PO34MHY MifBULLYBABCSH
3i WwemnakicTio 6nm3bko 1 MM 3a 1000 pokiB, a 3a paxyHOK
HarpomapkeHHs ocafiB B okeaHi — Ha 0,4 mMm 3a 1000 pokiB. Y
Me30301 YTBOPEHHA NigHATTA JapBiHa B TUXOMY OKeaHi NiABuLLMI0
piBeHb Boau Ha 130 M. A (hOpMYBaHHS /bOLOBUKOBOrO LIUTA B
AHTapKTUAI NOHU3U/O piBeHb CBITOBOro OKeaHy Ha 60 M.

B aHTponoreHi KonmBaHHA piBHA CBITOBOro OKeaHy Halkpatle
BMBYEHI 11 M03B’A3aHi, Hacamreped, 3 NOXONO4AHHAMU i
notenniHHAMU KnimaTy. KonmBaHHA piBHA CBIiTOBOro OKeaHy,
noBsizaHi 3nefeHiHHAMK, focdranm 100-120 M i 3aikcoBaHi B
HaBOAHMX MOPCbKMX Tepacax i 3aHypeHuX nig piBeHb CBiTOBOro
OKeaHy KapCTOBUX reyepax.

Ouintotoun pocnimkeHHsa M. KactniHra i H. Xonbma, HO.
LLlylicbkuiA AilALLOB BMCHOBKY, WO 3a OCTaHHI [AECATKN MinblAOHIB
POKiB BU/TyYeHHS Cy4yacHOI OKeaHiYHOT BOAW B MaHTIHO BMPOLOBX
3aHYpPEeHHS MaTepUKOBOI KOPY B 30Hi TPeHYiB NPUBIN3HO LOPIBHIOE
T HaOXOMKEHHIO 3 MaHTil, abo > Taki BW/YYEHHA HaBiTb
MepeBULLYIOTb HAAXOMKEHHSA. 3Ha4yHa YacTUHA AOCNiLKEHb BKasye,
Ha aymKy HO. LLlyIicbKOro, Ha NeBHY pUTMIYHICTb LMX NPOLECIB.

IcTopis ¢hopmyBaHHA Cy4acHOi C€o0/boBOI Macu CBITOBOMO
OKeaHy TICHO nOB'A3aHa 3i 3MiHaMW MEPBMHHOIO HOBEHIMILHOIO
PO3YMHY BIAMOBIAHO [0 3MiHW YMOB 3emJii. YCH CYKYMHICTb
nornafiB Ha XapakTep 3MmiH COJIOHOCTI | CKnafy OKeaHiYHOT BOAM
MOXXHa MOAINNTM Ha TpU rpynun. YacTvHa JOCNIAHUKIB BBaXaE, WO
Ha CTagii OXO0NOMKEHHA MpPOTONnaHeTM 3emns MepBiCHUIA OKeaH
Bij3Ha4aBCA [y)Xe BUCOKOK COJOHICTHO. TOoroyacHuiA XimivyHWi
cknag Boan 6yB 61M3bKWIA [0 HOBEHINbHOI BOAM Mif Yac BUBEPXKEHb
BY/IKaHiB. Hafani CoMOHICTb MOCTYNOBO 3HWXKYBA/aCb A0 Cy4aCHUX
BE/INYVH.



[Opyra rpyna cneuianicTis LJOTPUMYETLCA NPOTUIEXHOT LYMKMU,
WO crnoyaTKy B MepBiCHOMY OKeaHi 6yna €naboconoHa, maiixe
npicHa Bofa. Hagani CONoHicTb nifBuLLyBanach, NMoku He AocArfa
CyyacHUX napameTpis. |, HapeLwuTi, € JOCNIAHUKN, AKI BBaXKAKOTb, L0
COMOHICTb | XiMiYHWIA CKNaf OKeaHiYHOT BOAM NPOTArOM reosoriyHoi
icTopiT 3emni KONMBaNNCb HABKOMO AKUXOCh CEPefHIX BEIMUMH.

Yce X BifbLICTb Cy4acHMUX AOCNIAHVKIB BBAXKAE, L0 NEPBICHUIN
OKeaH OyB  TiMepcosioHuMm.  3i  3MeHLUEeHHAM  BY/KaHi3my
3MeHLUYBanacb i COMIOHICTb, i Y>Ke B Naneo30l COMOHICTb OKeaHivHOl
BoAaM Oyna 61M3bKOK [0 Cy4acHOi. Y nepiogM MNOCWIEHOro
rOPOTBOPEHHSA | MOB'A3aHOI0 3 HWUM BY/IKaHi3My COJIOHICTb BOAM B
OKeaHi nigsuulyBanacb. HaBnaku, B nepioan cTab6inizauii
TEKTOHIYHMX | MarMaTMyHUX MPOLLECIB COMOHICTb OKeaHiYHOi BOAU
Ta Il XIMiYHWI CKNag TakoX cTabinizoByBainCcs.

leHianbHWIA  YKPAiHCbKWIA  yYeHWid, Nepwuii  Npe3naeHT
Akafiemii HaykK YKpaiHm B. BepHaacbkuili 3BepHyB YyBary Ha
MOCTINHICTb CNIBBIAHOLIEHHS OCHOBHMX KOMMOHEHTIB MOPCHKOI
BOAM i 3anponoHyBaB BBaXKATU Lie ABWLLE OLHIEH0 3 KOHCTAHT HALUOf
nnaHeTn. 3HaMEHHO, WO CMiBBIAHOWEHHS OCHOBHUX XiMiYHNX
KOMIMOHEHTIB MOPCLKOT BOAM | KPOBI YXMBUX OPraHiamis npakTU4HO
OAHAKOBI, L0 PO3rNafacTbCs AK [OKa3 OKeaHIYHOro MOXOMKEHHS
XUTTA. Ane XiMiYHWUIA CKNaf MOPCbKOI BOAW 3MIHIOETLCS HE TiNbKu
nif BMAMBOM XWBUX OPraHiamis, a i B NPOLECI MPUCTOCYBaHHA [0
yMOB nniaHeTn. O4YeBMAHO, A0 LUX Xe YMOB MNPUCTOCOBYKOTHLCA i
XWMBI opraHi3amu. Lie He 3anepeuye okeaHiYHe MOXOMKEHHS XNUTTA Ha
3emni, ane i He CBiAYMTbL MNPO CTabifNbHICTL CONLOBOrO CKagy
OKeaHy. BMicT xiopy i 6poMy maibke He 3MIHMBCH, & KiflbKiCTb
IHLIMX eneMeHTIB Pi3KO 3MeHWwwWnacb. BMmicT xniopy i 6Gpomy
3aIMLLIAETLCA HE3MIHHUM, OCKifIbKWM BifCYTHI NPMPOAHI peyvoBUHMU,
AKi NepeTBOPIOOTL iX B ocaan. Haibinbl 3HAYHUM € 3MEHLLIEHHS
BMICTY Byr/euto. Lle noB’s3aHO 3 NepeTBOPEHHAM Or0 Y BYTifIbHY
KUCNOTY, MOTiM y KapboHaT Kanbuilo i BUMAgiHHAM B ocaf.
BVHUKHEHHSA XUTTA Ha 3eMni TakoX MPUBOLMTL LO MOCWIEHOro
BUKOPUCTaHHS BYI/NEL0 B peakuisx (OTOCUMHTE3y. 3 UMM ke
MoB'A3aHi BTPaTV B CKNafi lOBEHiNbHOT BOAW a30Ty i oy .

Akagemik OnekcaHgp BwuHorpagos Buginue Tpu  cTagii
(hopMyBaHHA COMbOBOI Macy CBITOBOro oOkeaHy. [lepwa cragis
(paBHiN apxelt) — BiACYTHICTb 6iocepy 3emni; apyra ctagis (KiHeub



apXxero — Naneosoii) — cTafist BAHUKHEHHS | CTaHOBNEHHS Giocdepw;
TpeTA cTagis (KiHeub Maneo3or — KaiHO30#) — CyyacHa cTafis.
[na nepLuoi ctafii xapakTepHi HasBHICTb KWCMOTO cepefoBuLLa i
cunbHMX kucnot (HCI, HBr, HF), y pe3ynbTati yTBOpPHOBa/IUCA
KpemMeHWCTi apXxeicbKi ocagu, a Boga b6yna fAyxe COMoHow. [pyra
cTagis posnovanaca 2,0-2,7 MAp4 POKiB TOMY 3 MOMEHTY
BUHUKHEHHA Giocepy B NpubepexHii cmysi okeaHy. BOupaHHS
BYrNeuto i Moro cnonyk >XMBMMK OpraHiamamu ans 6yaiBHMLTBA
CBOIX CKeneTiB i BWAINEHHS KUCHWO B Mpoueci (hoTOCMHTE3Y
Npu3Beso 40 YTBOPEHHS a30THO-KMUCHEBOT aTMOocdepu i MigCUneHHs
BiHOB/IOBa/IbHNX  BNAacTUBOCTEW  aTMocdepn i rigpocgepu.
OkeaHiyHa Bofa CTas1a NepeBaXXHO X10pULHO-CynbdaTHo. CyyacHa
cTagisa crabinisayii ConbOBOro CKnagy OKeaHiYHOI BOAW po3novanacs
1,5-2,0 mnpa pokis ToMmy. [poTarom Uiei cTagii BifOyBaeTbCs
KpPYroo6ir coneii B OKeaHiYHiii Bog.

O. BuHOrpagos mMokasas, WO LWMKN KPyroo6iry KUCHIO B
npupogi BigbysaeTbes 3a 2000 - 3000 poki., Byrnewto — 3a 350 - 500
POKiB, a BCA BOfJa OKeaHy MPOXOAWTb Yepe3 POCIMHWU 3a Kiflbka
MiNb/AOHIB pokKiB. OpHaK 3arafbHa KOHLEHTpaLuis coneii B
OKeaHiYHili Boi BXe 3 NoyaTKy KeMOpiicbKoro nepiogy ctabifbHa i
cTaHoBuTb 35 - 40 %eo.

Omxke, B pe3ynbTaTi AudepeHuiauii  pevyoBMHM Ha  3emni
BUHMKNA rigpoctepa, fKa B OCHOBHOMY CKOHLEHTpPOBaHa Yy
CeiToBOMY OKeaHi B 06csi3i 1,34-10* kr Bogn 3 4,7-10%° r
MiHepa/IbHUX PO3YUHHUX CONENA.

KOHTPONbHI 3annTaHHS Ta 3aBAaHHSA

1. OxapakTepusyinTe MeTOAWM BWMBYEHHS re0norivyHoi OyaoBu i

penbedy aHa.
2. Po3KpuiiTe ronoBHI  rinoTe3n MOXOMKEHHA |  PO3BUTKY
OKeaHiB.
OnuwiTb Bigomi Bam Teopii NOXomMKeHHst CBITOBOrO OKeaHy.
BucsiTniTs eTanu eBosnitoLi’ gHa CBITOBOro OKeaHy.
BrknagiTb CyTb TeOpiil yTBOPEHHA COMbOBOI Macy CBIiTOBOrO
OKeaHy.
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6. OxapaKTepu3yiiTe pO3BUTOK BOAHOI Ta CO/MbOBOI Macu
CBITOBOr0 OKeaHy

7. $ki Tpwm cTagii popmMyBaHHA CObOBOT Macy CBITOBOro OKeaHy
BuAineHi akagemikom O. BUHorpafosum?

3aBaHHA 4515 camonigroToBKM

3anoBHUTU  TEPMIHOMOMIYHUIA  CNOBHWUK 3 BU3HAYEHHAM
K/TOYOBUX MOHATL NEKLiAHOro maTepiany.

Knoyosi TepmiHonoriyHi noHATTA: [inotesa B. XaiHa,
rinotesa A. BereHepa "KOHAeHcauiliHa TrinoTe3a MOXOMKEHHS
3emni*, ConboBa Maca CBITOBOro okeaHy, AkagemMik O. BuHorpazos,
Tpu cTagil hopMyBaHHA CONbOBOT Mack CBIiTOBOr0 OKeaHy.

Migrotysatv LOMOBIAb Ta MPe3eHTALit0 Ha OfHY i3 3aMpPONOHOBaHMX HYDKYe
TeMm:
1. IinoTesy BikTopa XaiHa.
2. KoHgeHcauinHy rinotesy NoxXompKeHHs 3emii.

4. ONTNYHI BTACTUBOCTI MOPCbKUMX BOA.
. Tpo3opicTb MOPCLKOT BOAW.
. Konip mopcbKoi BoAn Ta Konip Mops.
. CBiYeHHs Ta UBITIHHA MOPCLKOT BOAM.
. AKYCTWYHI BNacTMBOCTI MOPCLKOI BOAN.

B OWODN P

1. Mpo3opicTb MOPCLKOT BOAN

Mpo30piCcTb MOPCLKOT BOAW 3a/1eXXUThb Bif, XapakTepy MpoLecis
MOr/IMHAHHA Ta PO3CitOBaHHA CBIT/Ia B MOPCbKil BOAi, NMepeBaKHO
Bifl PO3MIpiB Ta KifIbKOCTi 3aBUC/IMX Y BOAI YaCTUHOK OpraHiuyHoro ta
HeopraHiuyHoOro MoXoMKeHHA. MOoXXHa BBaXaTw, L0 MPO30PiCTb He
3aN1eXNTb Hi Bif TeMnepaTypw, Hi Bif CONOHOCTI MOPCLKOT BOAM.

MMig Npo30piCcTO0 B OKEAHONOTiT PO3YMitoTb IMTMOMHY 3aHYPEHHS
6inoro paucka (miametpom 30 cMm), Ha fKil BiH nepectae 6yTu
BUAMMWM i3 NOBEPXHI MOpS.

Mpo30piCTb NOBMHHA BMMIPIOBATMCA 33 YITKO BM3HAYeHUX
MeBHMX YMOB, OCKI/IbKA 11 BeNUYMHa 3a1eXWTb Bif BUCOTU



CMoCcTepeXeHb, rnepiody A06u (BMCOTU COHUSA Hafj rOpU30HTOM),
XMapHOCTi Ta XBWMOBaHHA Mops. 3i  36i/bLUEHHSM  BUCOTM
cnoctepexkeHb (40 200-300 M) Npo30piCTb 36iNbLUYETLCS, & TOMY
CMOCTEPeXXEHHSA 3a NPO30PICTIO MOXHA MOPIBHIOBATM /nLLe MNpK
(hikcoBaHili BMCOTI crocTepexkeHb (3-7 M). XBUHOBaHHS MOpS
0Cnab/oe NOTIK CBITNA, WO NPOHMKAE B INNG MOPS, BHACNiIA0K YOro
MPO30pPICTb, K NPaBW/O, 3MEHLLYETLCA. Te XK caMe CrocTepiraeTbea
32 HaABHOCTI  MOTY)XHOrO  XMapHOro nokpuey. HaibinbLu
CNPUATIMBUMU YMOBaMW A1 BM3HAYEHHS NPO30POCTi € TOHKI
NepucTi XMapw i BUCOKe COHLLECTOSAHHS.

2. Konip MopcbKoT BoAM Ta Konip Mops

Po3pi3HAIOTE KoMip MOPCbKOI BOAM Ta Konip mops. Konip
MOPCLKOT BOAW 3YMOB/IKOETLCA CYKYMHOK [i€t0 MNOr/IMHaHHA Ta
pO3CitoBaHHSA CBIT/a Y BOA| i HE 3aM1eXNUTb Bif 30BHILUHIX YWHHWKIB.
OCHOBHY ponb Npu UbOMY Bigirpae andysHuin (po3cisHniA) NOTiK
CBITNOBOI eHeprii, Akuin ige 3 rAnbuun mopsa. [oTiK CBiT/a,
CMPVUYMHEHWIA  MONEKYNAPHUM  PO3CItOBaHHAM, CTBOPHOE  CUHIN
Konip. ToB'A3aHO Ue 3 TUM, WO KOegilieHT MONeKynspHoro
po3CitoBaHHA (Ha BigMiHY Bif MOrJMHaHHA) A4/19 MPOMEHIB CUHBLO-
(bionetoBoi 06/acTi crnekTpa B Tpu pasn OGifblWiA, HDK ANd
NMPOMEHIB YepPBOHO-XKOBTOI 06/1aCTi CnekTpa.

IHAMBIAYaNIbHI 0COBNMBOCTI KOMbOPY BOAN KOXHOIO MOpPS, Tak
caMo fIK i BeIMYMHA Oro NPOo30pOCTi, 3a/1eXXaTb B OCHOBHOMY Bif
npoLecy pPo3CitoBaHHS CBIT/A PI3HUMM BK/IHOUEHHAMU, TOGTO Bif
KiZIbKOCTI Ta pPo3MIpiB  3aBMC/IMX YaCTUMHOK OpraHivyHoro i
HeopraHiyHoOro MOXOMXKeHHs Ta Bif BMICTY Y BOAI PO3YMHEHUX
rasis. Bu3HaualoTb KOMip BOAW 3a LUKAIOK KONIPHOCTI, WO SABMSE
c060K0 Habip MpobipoK 3 pigMHOK pi3HOro Konbopy (Bif TEMHO-
CMHbOTO [0 KOPUYHEBOTO), AKi NMOPIBHIOKOTLCS 3 KO/IbOPOM 6iforo
JINCKaA Ha FNNOWHI MOro 3HUKHEHHS.

Konip mopsi, TO6TO 3a6apBieHHs MOro NOBEPXHI, 3a1eXNTb Bif,
Pi3HMX 30BHILLHIX YMOB: Bifi KyTa 30py, Nif SKMM crnoctepiray
OMBUTLCA Ha MOPCbKY MOBEPXHIO, Bif KOMbOpy Heba, HasBHOCTI
XMap, Bifi CTaHy MOBepXHi Mopsi, Hacamnepes Bif po3mipiB Ta
(hopMU BITPOBUX XBW/b. MMOMIYEHO, IO MPU BUHWUKHEHHI XBW/b
MOpEe MOYNHAE LWBUAKO CUHITH, @ MPU LWiNIbHUX XMapax Kosip Mops
3[a€TbCS BiflbLLI TEMHUM.



OcCKinbKu Konip i Npo30piCTb 3yMOB/OKTLCA OAHUMM 1 TUMK
X (hakTopamu, MiXK HAMU iCHYE MeBHA 3a/1eXHICTb.

3aranbHO 3aKOHOMIPHICTIO A1 BCIX OKeaHiB i MOpIB € Jeske
3MEHLLEHHSA MPO30pOCTi Npu HabnvkeHHI 4o Geperis. Konip Bogu
npu UbOMY TaKOX 3MIHIOETbCS, BOAA 3e/ieHie, a iHKoMM HabyBae
YKOBTYBaTUX | HaBiTb KOPUYHIOBATUX BIATIHKIB. MMOSACHIOETHCA Lie
TUM, WO NPUGepPeXKHi BOAM PO3MNPICHIOKTLCA CTOKOM PivOK, BOAW
AKX 36arayeHi PisHUMM 3aBUCIMMW YaCTUHKamu. [0 TOro X
NpuoepexHi MiNKoBoAAA cKaflaMyudyroTbCA Nif Yac LWTOPMIB.

Y UeHTpa/lbHUX YacTMHaxX OKeaHIB MpPO30pPICTb, AK MpaBwno,
nepeeuwye 20 M, a Kofip BiAMnoBifae nepwvM TPbOM HOMepam
LKA KONipHOCTI MOPCbKOT BoAMW. HaiibinbLua npo3opicTb (65,5 M)
cnocTepiraetbcs B CapracoBoMy Mopi. Y MOMIpHUX i NONAPHUX
30Hax OKeaHiB, 36arayeHMX MIAHKTOHOM, MPO30PICTb CTaHOBUTb
15-20 M, a Konip 3eneHyBaTo-rony6uin. Y Mopsx nomipHOro noscy
BOAA Mae 3eNeHyBaTUii Konip, a B MiCUAX BnafiHHSA BEIMKMX PiYOK
— KanamyTHO-)XOBTUI | KOPUYHEBO-XXOBTUIA; MNPO30PICTb NMPW LbOMY
Pi3K0 Najae.

3. CBiYeHHA Ta UBITIHHA MOPCbKOT BOAW.

CBiYeHH Mops — LUe 36iNblUEHHA SACKPaBOCTI  MOPCLKOI
MOBEPXHi, 3yMOB/MIEHEe CBIT/IOM, L0 BWUMPOMIHIOETHCA MOPCHKUMM
opraHiamamu. PO3pi3HAIOTb TPY TUMKW CBIYEHHS: PO3/I1TE, ICKPOBE Ta
CBIYEHHSI BE/IMKUX OpraHiamiB. [lepwnii  TUN  3yYMOBJIHOETLCS
bakTepiamun. Lle cyuinbHe piBHOMIpPHE CBIYEHHSI MOBEPXHI MOpS.
IcKpoBe (TOUKOBE) CBIYEHHSA BUKNMKAETLCA MMIAHKTOHOM. CBITATLCS
TaKOX BE/INKI 3a po3mipamu opraHiaMu: puéw, BenvKi Meaysun Ta iH.

LIBiTiHHA MoOpsi — Le He3BMYaiiHa 3MmiHa 3abapB/ieHHs 10ro
MOBEPXHi, 3yMOBMeHa O6IONOriYHUMM MpUUMHAMKU. Take sBuULLE
CMOCTepiraeTbCa BHACNIAOK OYpX/MBOrO PO3BUTKY MIAHKTOHHUX
POC/IMHHMX ab0 TBAPUHHUX OpPraHi3miB, CKyN4YeHHs AKNX 3a6apB/itoe
MOBEPXHIO BOAW B NEBHWI KONip. Tak, HOYECBITKA, iKa CBITUTLCS
BHOYI, BAEHb 3abapB/OE MOpe B POXEBI, BYpPO-YepBOHi, a iHKONN
XKOBTi 4M 3eneHi TOHW. [pu MacoBOMYy pPO3BUTKY AiaTOMOBUX
BOAOPOCTEN N06/IM3y TUXOOKeaHCbKMX 6eperiB MiBHIYHOI AMepUKn
Mope HabyBae KonbOopy KPOBi.

CuHbO-3eM1eHI  BOAOPOCTI  3a6apB/lOlOTb  MOPCLKY BOAY B
3eMeHNIA Komip. Y Tponikax 1X CKYMYEHHS MOLMPIOOTLCA Ha



[eCATKM | HaBiTb COTHI KiflomeTpiB. Bofda npu UbOMY Mae 3anax
XNOpy, a BiTPOBe  XBW/IOBAHHA  3aCMOKOKETHCHA.  3eneHe
3abapBneHHs BOAM CWHLO-3e/IEHUMM BOJOPOCTAMU BAITKY 4acTo
TpannseTbes B A30BCbKOMY i BanTiicbKoMy MOpSX.

4. AKYCTUYHI BNacTMBOCTI MOPCbKOI BOAN

Boga wmae BnacTuBicTb Ao6pe nNpoBOAUTM  3BYK. [pw
HabNMKeHUX po3paxyHKax LWBUAKICTb 3BYKY B MOPi BBaXKaeETbCH
Takow, Wo fopisHoe 1500 m/c. BigxuneHHs Bif UI€T BENNUYNHM
3a1eXKUTb Bif Temnepatypy Ta CO/IOHOCTI BOAW, TUCKY, Nif SKUAM
BOHa nepebysae, TO6TO Bif rNMNOUHN.

3BYKOBWIN CMrHaU1, NMOLUMPIOKYUCH Y TOBLLI MOPCLKOI BOAM, B
Mipy BigfaneHHs Bif, [LKepena 3ByKy cnabluae, 3aTyxae. 3aTyxaHHs
3BYKY Mae TpW MpUUUHA: 1) Npu PO3XOMKEeHHI 3BYKY Y BUMNAI
chepryHOi  XBWAI  AOr0  eHepris  3MEHLUYETbCA MPONOPLiHO
KBagpaTy BifCTaHi Bif [pkepena; 2) 3ByKOBa €Hepris B MpPOLECi
NPY>XHUX KONMBaHb CepefoBuLLA MOr/IMHAETLCA | MEPEXOAUTb B
TENNOBY eHeprito; 3) 3BYK PO3CIOETHCA, PO3XOAAYUCH Y Pi3HI
CTOPOHU Bif, 3BYKOBOIO NpoMeHs. CTyniHb 3aTyXaHHS OLiHKETbCA
KoeiLieHTOM 3aTyxaHHA (feunbeny Ha Km).

KoediLieHT 3aTyxaHHS 3BYKY B MOpPi HEBEUKWIA i 3pocTae 3i
36i/IbLLUEHHAM 4acTOTM 3BYKOBMX KO/MMBaHb. Yepe3 HesHauHe
nocnabneHHs 3ByK MOXKe PO3XOAUTUCH Ha AyXKe BenuKi BifACTaHi,
X04a Lie MOXMBO HE 3aBXAMW, OCKINIbKN € e OAWMH YMHHUK, SKUIA
BMN/IMBAE Ha AaNbHICTb PO3XOMKEHHS 3BYKY. Lle cTpatudikaLis sog
OKeaHy, L0 NPUBOAMTb A0 HEeOLHOPIAHOCTI LUBUAKOCTI 3BYKY MO
BepTMKasi. 3ByK, MePexoaayn i3 wapy B Lwap, 6yzae 3al0MIOBATUCh,
3a3HaBaTu pepakuii, NogibHO A0 pedpakLii CBITIOBOr0 NPOMeHS,
Hamaratoumcb Hab/MM3UTUCL [0 LWapy 3 HWKYMMUK 3HAYEHHAMU
LLIBMAKOCTI, TOOTO 10 BOAM MEHLL Tennaoi i MeHL conoHoi. Came B
LbOMY LIapi KOHUEHTPYETLCS EHEeprisi PO3XOMKEHHS 3BYKY, TOMY
i0ro HasuBatoTb NiABOAHVM 3BYKOBMM KaHa/lOM, a Luap HaiMEHLLOT
LUBMAKOCTI — BiCCIO KaHany. Y UbOMY Lapi (XBUNEBOAI) MOXMBE
[laneke i HaBiTb HaaaeKe PO3X04KEHHS 3BYKY.

KOHTpONbHI 3anMTaHHs Ta 3aBAaHHSA
1. OxapakTepu3yiTe MOHATTS MPO30POCTi MOPCbKOI BOAU Ta
METO/, BU3HAYEHHS.



2. Lo Take Konip MOPCbKOT BOAM Ta Kofip Mopa? Aki meTogm
TX BU3HeYeHH:A?

3. OnuWiTb ABULLA CBIYEHHSA Ta LBITIHHSA MOPCHKOI BOAM.

4. [aiiTe BU3HAYEHHA SBULLY aKYCTUKM B MOPCbKi BOAI;
Ha3BiTb MPUYMHY BUHUKHEHHSA Ta 3aTyXaHHS.

3aBfaHHA A9 CaMoniAroTOBKM

3anoBHWUTM  TEPMIHONOTIYHUIA  CMIOBHWK 3 BU3HAYEHHAM
K/THOUOBWX MOHATb NIEKLiAHOro MaTepiany.

KnouoBi  TepMiHONOTiyHi NOHATTA: [1p0o30piCTb  MOPCHKOT
BOAW; KOMip MOPCbKOI BOAWM Ta KOMip MOpPS; CBiYeHHS Ta LBITIHHSA
MOPCbLKOT BOAW; aKyCTUYHI BNAaCTMBOCTI MOPCLKOT BOAM.

MigrotysatM [AOMOBiAb Ta MNpe3eHTauil0 Ha OaHy i3
3anponoHOBaHNX HXKYE TEM:
1. LBiTiHHA MOpSA B pi3HMX YacTuHaxX CBiTOBOro OKeaHy;
2. Konip MopcbKoi BoAM Ta Konip Mops B Pi3HMUX YacTuHaX
CaiTy.

5. MOHATTA MPO XIMIYHWIA CKNAL | COMTOHICTb
MOPCbLKOI BOAN

XiMi4HWiA cKnag MOPCbKOi BOAM.

MpUYMHM 3MiHKM CONOHOCTI MOPCLKOT BOAM.

TOPU30HT a/IbHWIA | BEPTUKAIbHUIA PO3MNOLINN CONOHOCTI.

"a3n B MOPCbKiii BO.

i N =

1. XimMiyHMIA cKNag MOPCbKOT BOAW

MOpCbKa BOZa BiApI3HAETLCA Bif BOAM PIYOK, 03ep Ta iHLWIMX
BOZOMM CyWi psagom OCO6NMBOCTER: FipKO-COMIOHMM  CMaKoM,
6iNbLUOID MUTOMOIO Barok, BOHa He PO3YMHAE MWO, He NpugaTHa
N9 BUKOPUCTaHHA B MapoBMX KOT/aX, OCKi/IbKA YTBOPHOE BESIUKY
KiMbKICTb Hakuny, Towo. Lie NOACHIOETbCA TUM, WO B MOPCbKIil
BOAI PO3YMHEHI pi3Hi TBepAi MiHepasbHi PevyoBUMHU, CONi AKKX i
3yMOB/IOIOTL LI BNacTMBOCTI. KifbKiCTb PO3UMHEHUX TBEPAMX



MiHepanbHUX PeyoBUH (CONeld), BUpaKeHa B rpamax Ha Kinorpam
MOPCbLKOT BOAW, HA3MBAETLCS TI CONOHICTHO.

3ara/lbHUiA BMIiCT PO3YMHEHMX COMel Y MOPCLbKin BoAi Ans
BIAKPUTUX YacTUH CBITOBOr0 OKeaHy B CepefjHbOMY CTaHOBUTL 35 T
B 1 Kr BoAW. TUCAYHI 4YaCTKW LiNOro HasMBatoTbCS MPOMine i
no3HayarTbes %o. OTXKe, cepefiHA CONOHICTb CBITOBOroO OKeaHy —
35 %o. Y Ppi3HMX paiioHax OKeaHy COJIOHICTb MOXe CYTTEBO
BiAXMNATUCA Bif cepefHbOi BennumnHu. Tak, y bantiiicbkomy Mopi
BOHA CTaHOBUTbL finLe 8-16 %o, Y YepBoHOMY — 42 %o, a B 3aTOLli
Cusaw carae 200 %o .

Y MOpPCbLKIi BOAI PO3YMHEHI BCi eleMeHTH, SKi 3yCTpiyvatoTbCs
Ha 3emni, ane npefAcTaB/eHi BOHW HeoAHaKoBO. OfHI MICTATLCA B
MOPIBHAHO BE/IMKUX KINbKOCTAX (Y rpamax Ha Kr), BMICT IHLIUX
BUPaKAETLCA NNLLIE TUCAYHMMM YaCTKaMK rpama Ha TOHHY BOAW, a
JesKi MOXKHa 3HaWiTV fiMwe B MOPCbKMX OpraHiamax, sKi ix
HaKOMUUyHoTb.

a3y B OKeaHi YTBOPIOKOTLCA BHACNiJOK OOMiHY 3
aTMocepoto, 6ionoriyHnx npouecis Towo. BioreHHi enemeHTH
CMOXNBaKOTHCA XUBMMU opraHiamamu, pereHepyThCA
(BUBINAOTLCA TBapUHaAMK), HAAXOAATL Y BOAY B NpOLeci po3knagy
BiMEpPNX opraHi3mis.

OpraHiyHi pe4yoBMHM B OKeaHi 6e3MepepBHO MPOAYKYHTLCA Y
BUINAAI NEPBUMHHOT NPOAYKUiT — 3eneHOT Macu pPOoC/uH, fKa
CMOXMNBAETLCS, BigMuMpae, po3knagaeTbcs. BioxiMiyHWMIA po3knag
UMX 3UIMLWKIB € [KEepenoM PO3YMHEHUX OpPraHivyHMX PEYOBUWH, fAKi
3HaXOAATbCA Y BUMNALI MONEKYNAPHUX i KOoMoigHux cronyk. [o
cKnafly OpraHiYHMX PO3YMHEHUX PEYOBUH BXOAATb  BaXK/MBI
OpraHiyHi  CrnofyKu: MEeKTUHOBI, TYMYCOBI, aMiHOKWC/OTH,
BYI1EBOAM, XXMPW TOLLO.

MpakTUYHO HEMOXX/IMBO BU3HAUUTWN KOHLEHTPALit0 KOXXHOIo
efleMeHTa B MOPCbKil BOAi 3a MeXamu XiMi4HOi nabopatopii, 6e3
MPOBeAEHHS TOYHUX aHai3iB. ToMy BuYeHWMK Oyn0 NPUAHATO
PilUEHHA: ANA  3PYYHOCTI BBECTW €AWHWIA  Yy3arasbHIOBa/IbHWIA
napameTp, SKWIN XapakTepu3ye MOPCbKY BOLY K XiMiyHe
cepefoBuLle. TakvM napameTpoM € COJMOHICTb. BoHa 6/mM3bka [0
CYMW BCiX FONOBHUX IOHIB, L0 MICTATLCA B MOPCbKIili BOAI.

BcTaHoOBNeHO, WO  KiNbKICHI  CNIBBIAHOLUEHHS  MiX
KOHLEHTpaLisM/ FONOBHUX [0HIB, He3a/IeXXHO Bif TX 3arasibHoro



BMICTy, 36epiraloTbCi B MOPCbKin BOAi  MmoCTiHMMK. Ll
CMiBBIAHOLIEHHA A03BONAOTL "Bif4HOBUTM" MOBHWIA CKNaf iOHIB Y
npo6i BOAW, SKLWO BiOMMWIA BMICT OLHOro 3 HuX. Haibinbwe B
mopcbkii Bogi Cl. Tomy MixHapofHa KOMICisi 3 BUBYEHHA MOpS
(KoneHrareH, 1901) nig kepiBHMUTBOM KHyAceHa BCTaHOBMMA
emnipuyHe CNiBBIAHOLWEHHSA MiXK COJSIOHICTIO i BMICTOM X/l0py Y
BoJax CBITOBOrO OKeaHy:

S =0,030 + 1,8050 CI. (1)
Uumcno 1,8050 y dopmyni Mae HasBy  XNOPHOro
KoediLieHTa.

Y 1963 p. ob6'efHaHa rpyna ekcnepTiB 3 OKeaHONOriYHNX
Tabnmup i craHgaptis KOHECKO 3anponoHysasia KopucTyBaTucs
BMPa30OM, SKWIA He MICTUTb BIIbHOr0 4fieHa | BCTAHOB/IEHUI
amMepUKaHCbKMMM YUYEHUMM Ha OCHOBI (hopmynn KHyaceHa:

S =1,80655 CI.

Cnig 3ayBaxuTtu, WO Gopmyna (2) cnpasegnvMBa AN BOf
OKeaHiB i OKpaiHHWX MOpiB. BHYTpILWIHI ab0 CW/IbHO i30/1bOBaHI
MOpSA B pe3y/bTaTi 6i/bLLIOro BrvBY PiYKOBOr0 CTOKY MatoTb AeLlo
BiAMiHHI CMiBBiAHOLLEHHS PO3YMHEHNX COMEN, a BiAMOBIAHO i Pi3Hi
XJTIOPHI KoeiljieHTw.

CONoHiCTb BOAM MOpIB, COMbOBUIA CKNaf AKWUX Bifpi3HAETHCA
Bifl OKeaHiYHOro, MOXHa 064mMCoBaTH 3a hopmynamm

S$=0,184 + 1,795 CI - gna YopHoro mops;
S$=0,210 + 1,794 CI - gna A30BCbKOro Mops;
S$=0,260 + 2,791 CI - gna ApasibCbKOro Mopsi;
S =0,140 + 2,360 CI - gnsa Kacnincbkoro mopsi;
S =0,115 + 1,805 CI - gnst banTiicbKoro mopsi.

2. TIpNYNHM 3MiHW CONOHOCTI.

3MiHVM CONOHOCTI BOAW B LIIOMY i B KOXHilA TOuLi OKpeMo
BifOyBalOTbCA Nif [fi€l0 BUMAPOBYBaHHSA, OMafiB, MpoLecis
BEPTMKA/IbHOTO MepeMillyBaHHA | TOPU30HTA/IbHONO MepeHocy
BoAgHMX Mac (aggekuir). Mobnusy 6Geperis BeiMKY pofib Bifirpae
OMNPiCHEHHSA NOBEPXHEBWX BOL, CTOKOM PiYOK, & Y BUCOKMX LUMpOTax
— TaHEHH$ N1bOAY.

Mpv BMNapoBYBaHHI B Mapy MepexoAuTb YMcTa BOAa, a Coni,
Wo BUAINUAXCA, NILBULLYIOTb COMIOHICTL 06'€eMy BOAW, SKWIA
3aMWaeTbeca.  BunapoByBaHHA MOCWMMKOETLCA  3i 30i/IbLLIEHHSAM



WwBKnakocTi  BITPpY i Aediuyuty  BOnorocTi.  Hali6inbLue
BMMApPOBYBaHHA CMOCTEPIraETbCAd B MacaTHMX 30HaxX OKeaHy, 3a
BMHSATKOM NpuekBaTopiaibHOI 0651acTi, Ae 6arato onagis.

36iNbLUEHHSI COMOHOCTI BifBGYBAETLCA TaKOX MPU YTBOPEHHI
NbOAy, OCKiNbKK Ginblua YacTUHa CONMeR y BUrNSAI po3CoNy CTikae
BHM3 i OCO/IOHIOE MOBEPXHEBWIA LLAP BOAW MNif SIbOAOM.

Benuki piukn (AmasoHka, OpiHoko, KoHro, O6, EHiceld, JleHa
TOLLO) CMpaBsAOTb PO3MNPICHIOBA/bHWIA BM/IMB Ha BOAM OKeaHiB i
MOpIiB Ha 3HAYHUX BIifCTaHsAX Bif4 rvpn. BnamMe ManmMx piyvok
NOMITHWIA e NO6AN3y rupn.

CyTTeBi 3MiHW B PO3MOAIM COMOHOCTI BHOCATb MOTYXHI
OKeaHi4Hi cucTeMm Tediit, Taki sk FonbgeTpim un Kypocio. Liumn
TeYiiMM NepPeHOCATbCS Y BUCOKI LUMPOTW 3 MacaTHWUX 30H OibLu
COJIOHI BOAMW.

Mepepo3nofifi  COMOHOCTI Yy  BEPTUKATIbHOMY  HanpsmKy
BiflOYBaETLCA MepeBaXKHO Nif Ai€t0 BITPOBOro nepemMillyBaHHS i
KOHBEKLIT BOAHMX Mac. [lpuuomy BIiTpOBe nNepemillyBaHHA
3aXO0N/toe TifIbKM BepxHili (4o 100 m) wap BoAW, a KOHBEKLS, fKa
BUHUKAE B Pe3ynbTaTi OCONOHEHHSA UM OXONIOKEHHS NOBEPXHEBUX
BOZ, MOXe focsaratv BeNMKMX rnvéuH (go 1000 m i 6inbLue).

[yxe NOBiNbHI | HE3HAYHI 3a BESIMYMHOK 3MIHW COMOHOCTI
Bif10YBatOTbCA B pe3yNbTaTi HAAXOMKEHHS | BTpaTh coneil. B okeaH
6e3nepepBHO HAAXOAATb CONi 3 PIBHUX [Kepen: 1) 3 MaTepMKOBUM
CTOKOM; 2) 3 Hagp 3emni — MNpPOAYKTW ferasauil MaHTii; 3) 3
aTMocepHUMKM onagamu; 4) 3a paxyHOK PO3YMHEHHS TBEPAUX
ocajliB Ta nopig Ha AHi okeaHy. Pa3om 3 TUM Bifi6yBatOTbCA | BTpaTH
conein 3 BOA4 OKeaHy: 1) npu BuNagaHHi conell Ha AHO; 2) npu
BMMApOBYBaHHI MOPCLKOI BOAW B HariBi30/1b0BaHMX OacenHax Yy
paioHax 3 MOCYLU/IMBMM KNiMaTOM, Yy pe3ynbTaTi 4YOoro Benvka
KifIbKICTb COneli Bunagae B ocag (Hanpuknag, Kapa-boras-Fon i
CwuBaw); 3) y pe3ynbTaTi BUHOCY COMel Ha KOHTUHEHTW BIiTPOM; 4)
Nnpu NPocoYyBaHHI AOHHMX I'PYHTIB Ta iHDINbTPaUii; 5) y npoueci
afcop6Lii ioHIB 3aBUCNMMKN PeYOBMHAMK 3 MabyTHIM BMUNagiHHAM
X B ocaf.

OTxe, caM CKnaj MOPCbKOI BOAM HE 3a3HaE CYTTEBMX 3MiH,
TOOTO NPOTArOM TPMBANUX BiAPI3KIB YacCy CONbOBMIA CKNag OKeaHy
MOXHa BBaXaTu NOCTinHMM. Akafgemik B. BepHagcbkuia,
po3rnsgaroum npobnemy cTabifibHOCTI CONbOBOr0 CKafLy OKeaHy,



BBaXaB, L0 COMbOBWUIA CKMaj MOPCbKOI BOAW PeryntoeTbes
6ionoriyHMMKM npouecamu.

3. MopusoHTaNbHWI | BEPTUKaIbHUIA PO3MOAISIA CONOHOCTI

CornoHicte CBITOBOro OKeaHy HeOAHaKoBa fIK Ha MOBEPXHI,
TaKk | Ha rAnbmHI. Y BIAKPUTMX 4YaCTMHaX OKeaHy COJMOHICTb
KO/IMBAETLCA HECYTTeBO (32-38 %o), Yy MOpSX >Ke fianasoH
COMIOHOCTI 3HAYHO GiNbLINi — 8-42 %o.

OKeaHo/I0rn  BCTAHOBWAW  PUCK  PO3MOAINY COMOHOCTI  Ha
noeepxHi CBiToBOro okeaHy. COMOHICTb Mae MiHIMyM Y BUCOKMX
LIMPOTax, WO MOACHIOETLCA Ma/lM BUMapoOBYBaHHAM, PACHUMM
ornagaMn i YaCTKOBO TaHeHHAM TMpPUHECeHWX fbofiB. 3
HabNMKEHHAM [0 MacaTHMX 30H BOHa 30i/bLUYETHCA, [OCArae
Makcumymy 6ins Tponikis (6ing 25° nH. w. i 20° na. w.). Bucoka
COJ/IOHICTb Y TPOMiYHMX 30HaX OKEaHIB MOACHIOETLCA AyXKe 3HaYHUM
BMMapoBYBaHHAM. [ani B HanNpsMKy [0 eKBaTopa COMOHICTb AeLo
3MeHLUYETbCA. Hainbinbluy COMOHICTb Mae ATNAaHTUYHUIA OKeaH, Y
AKOMY Ha BKa3aHuX LUMpoTax BoHa pocsarae 37,5 %o. Y Tuxomy
OKeaHi MakcumMasibHa COMOHICTb CTaHOBUTL 36,5 %o.

YKasaHWiA 30HaNbHWIA  PO3NOAIN  COMOHOCTI Ha MOBEPXHI
MOPYLUYETHCA HASABHICTHO TeYiiA, L0 0COBMBO NOMITHO B NiBHIYHil
4aCTUHI ATNaHTUYHOTO OKeaHy.

BepTukanbHWiA  po3nodin CONOHOCTI Ha Pi3HMX FIMBUHAX
CYTTEBO BIifpi3HAETbCA Bif posnoginy i Ha noBepxHi. Lle
MOAICHIOETLCA PSALOM MpUUMH. OfHa 3 HUX MNOMsArae B TOMYy, WO
PO3MOAiI/ BOAW B OKeaHi 3a LapaMun 3yMOBHOETLCA 1T T'YCTUHOKO, a
OCKiNbKV TeMnepaTypa BOAM 3 IIMOMHO0 3a3BUYali 3HMXKYETLCA, TO
AN CTINKOI piBHOBarM He MOTPIGHO MiABULLEHHS COMOHOCTI 3
rAMOMHOI. TOMY MOXYTb BMHMKATW Taki CUTYyaLii: CONOHICTb i3
rMMBUHOIO 3HMXKYETHCA (aHara/MHHICTb); 3pocTae
(KaTaraMHHICTb); 3a/IMLIAETLCA HE3MIHHOK (TOMOTa/IMHHICTb).

MpoTe CyTTEBI 3MiHW COMOHOCTI BigOyBalOTLCA NULe Y
BEPXHbOMY Lwapi, A0 rnbmuH 1500 M. HMXXHE LibOro ropusoHTy, y
TaKk 3BaHill  cTpaToctepi  OKeaHy, KO/MMBAaHHS  COMIOHOCTI
HaA3BMyaiHO Mani. Y [eskux paitioHax CBITOBOro OKeaHy
COMOHICTb CTAE OAHOMAHITHOK 3i 3HAuYHO Oifbll  BUCOKMX



rOpU3oHTIB. Tak, Yy MNONAPHMX 06/1acTAX COJOHICTb  CUJ/IbHO
3MIHIOETLCA TiNbKW A0 rAnbuHyn 200 M, a rnnbLue BOHa NPaKTUYHO
He3MiHHa.

4. Ta3n B MOPCbKIili BoAi

OKpiM TBEpAMX PEYOBMH, Y MOPCbKi/ BOAI PO34MHEHi Aeski
rasu: Oz, Nz, CO; i MeHLWOo Mipoto H»S. BMICT po3unMHeHKX Yy BOAi
rasiB MOPIBHAHO HE3HAYHWIA, ane BOHWM MalOTb [YXKe BaK/MBe
3HAYEeHHS ANA OpraHivyHoOro XuTTa mMops. [lo Toro X, po34nHeHi rasu
€ [06pvM MOKA3HWKOM MOXOKEHHS BOAHMX Mac Ta CTymneHs
TXHBOr0 NepemiLlyBaHHS.

BwmicT rasiB 3Ha4yHO 3MIHIOETbCA 3 4YacOM Ta B MPOCTOPI.
Benvknii  BMICT KUCHIO Ha rAnMbuHax BKasye Ha iHTEHCUMBHY
BEPTMKa/IbHY LMPKYALit0, Y pe3ynbTaTi AKOI 3aX0mn/eHni 3 NoBITps
O, NpPOHUKAE Ha rNNBUHK, a HasBHICTb CIPKOBOAHIO CBifYUTbL MPO
MOBHWIA 3aCTili BOAHOT Macu.

PO3YMHHICTb TasiB Yy BOAI 3HWKYETHCA 3 MIABULLEHHAM
Temnepatypu. [lpu  36iNblWEHHI  TUCKY PO34YMHHICTL  rasiB
30iNbWYETbCSA. FAKLO ra3W, po3uyMHeHi Yy Bofi, nepebyBalTb Yy
piBHOBa3i 3 rasamu B MOBITPI, TO MOXHAa FOBOPUTW, LUO BOHU
Hacu4yloTb  BOAY NpW  faHii  TemnepaTtypi i  COMOHOCTI.
Butpauaetbca O, Ha [AMXaHHA MOPCHKMX OpraHismie Ta Ha
OKWMCHEHHSA PI3HUX peyoBuMH. KpiM TOro, KUCeHb BIAAETLCA B
aTMocepy Mpv MOro Haf/MLWIKY B MOBEPXHEBUX LUApax MOpS.
TaKMM YMHOM, KifbKICTb PO34YMHEHOrO B MOPCbKIli Bogi O, CU/bHO
KOMMBAETLCA: Bif MepeHacMuYeHHs A0 MOBHOI BiACYTHOCTI. Tomy,
roBOPSYN MPO BMICT KMUCHIO Y BOAI, HABOAATb He TifIbKW KiNbKIiCTb
Ky6i4HMX cM (4 Mr) y niTpi Bogu (abCOMOTHWIA BMICT), ane i
BiZICOTKOBE BifJHOLLEHHS L€l KiNbKOCTI [0 KiflbKOCTi KWUCHIO, fIKa
Hacuuye BoAy Npv AaHiii Temneparypi, CONOHOCTI i TUCKY.

BaXX/IMBUM i MOTY)XXHUM [PKEpPesioM 36iNbLIEeHHS KinbKocTi O
y MOBEPXHEBMX LUapax Mops € hoTtocuHTe3. CyTb LbOro rnpoLecy B
PO3KNafiaHHI BYTNIEKUCIOTU Yy  X/IOPOMINOBUX 3epHaxX 3e/eHnX
KNITUH POCAVH | BWAINEHHI BINBHOTO KWUCHIO. ®DOTOCUHTE3
BiOYBaETLCA NMLIEe 3a HasABHOCTI CBiTNa i 3aKiHYyeTbCA 3
HacTaHHAM TEMHOTW, KOMW POC/IMHU NOYMHaloTh BMAinatm CO, i
noravHatn O,



A30T y MOBEpPXHEBMX LUapax Mops nepebysae B piBHOBas3i 3
a3oToM aTtMocepu. Y TAMOMHHUX LWapaxX KifbKiCTb BifIbHOMO
PO3YMHEHOr0 a30Ty 3YMOB/IHOETHCA YTBOPEHHAM i PO3KIafaHHAM
OpraHiyHMX pPeyvoBMH Ta [AiSNbHICTIO 6GakTepin. Ane Uei
eneMeHTapHUIA a30T 6e3nocepesHbO POCIMHAMM He 3aCBOKETHLCS,
TOMY Or0 3HAYEHHA /151 XXMUTTS He3HauyHe. 3Ha4yHO GiflbLly ponb Y
(DYHKLiOHYBaHHI pPOC/MMH BIfirpae 3B'A3aHWA  a30T, 30Kpema Yy
BArNSAI coneit: as3oTHOT Kucnotu — HiTpatiB (NOs), a30TucTOl
kucnotu — HitpuTie (NO>) i conein amoHito (NH.).

Ha gHi mops B pe3ynbTaTi NpoLecy poskiagy opraHivyHux
PEYOBMH, a TaKOX Y MPOLECI >XUTTEAIANbHOCTI CipKobaKTepii
YTBOPKETLCA CIPKOBOAEHb, SKWIA MOXE 3apasuTi TNOGMHHI Lapw
BOAW. TOAi BOHM CTaKOTb HENPUAATHAMM AN iICHYBAHHSA TBAPUHHUX i
POC/IMHHMX OpraHi3miB. XapakTepHuid npuknag — YopHe mope, B
KoMy nuile 13 % 06'eMy BoAM He 3apakeHe H,S. Y mopcbkiii Bogi
MICTUTbCA TaKOX fesKa KifbKiCTb BiIbHOrO i 3B’A13aHOM0 OKCUAY
Byrneuto. Ha sigmiHy Big Oz i Nz, okcug Byrfeuo He e
PO3UMHSAETLCA B MOPCbKIA BOAI, ane i BCTyMae 3 Hel Y Chonyku,
yTBOPOOYM BYTiNbHY Kucnoty (H2COs).

KOHTPONbHI 3annTaHHS Ta 3aBAaHHSA

1. OnuwWiTb CONbOBWIA CKNaJ OKeaHiYHNX BOA,

2. Po3kaxiTb Mpo CMIiBBIAHOLWEHHA MK KOHLEHTpaLisMu
rOBISIOBHMX I0HIB Y MOPCbKIil BOAI.

3. PoskpwuiiTe 3aKOHOMIpHOCTI rOPU30HTANIbHOIO i
BEPTUKa/IbHOr0 po3nogdiny conoHocTi B CBITOBOM OKeaHi.

4. Ha3BiTb OCHOBHI NPUYNHM 3MiHW COMIOHOCTI MOPCHKUX BOL.

5. FAKuii BMICT po3uMHEHMX rasiB y MOPCbKili BOAi?

6. BKaXiTb NpUUMHM 3MiHW KOHLEHTpaLii rasiB y MOPCbKIii
BOf.

7. Aki mKxepena 36iMblUIeHHS KOHLUEHTpauii rasiB y MOPCbKIi
BOAi ?

3aBaaHHsA 71 caMoniaroToBKM
3anoBHUT  TEPMIHOMOMYHUIA  CNMOBHWMK 3  BU3HAYEHHSIM
KNOYOBUX MOHSATL NEKLIAHOrO MaTepiany.



KnoyoBi  TepMiHOMOriYHI  NOHATTS:  Mpomine,  TBepai
MiHepasnbHi PeHOBMHN, PO3MOAIN CONOHOCTI, afeKLis, raIMHHICTb.

Migrotysaty po3nosigb Ta NpeseHTaLito Npo

1. 'ycTuHa MopcbKOT BOAM Ta i 3anedKHiCTb  Bifj
TemnepaTypu Ta CONOHOCTI.

2. MpuunHu Ta Hacnigky 3miHn KoHueHTpauii H.S B UopHomy
Mopi.

6. TEMMEPATYPA MOPCbHKOI BOAN
1. Tennosi BNaCTWBOCTI MOPCHKOI BOAW Ta NPUUUHN 3MIHN TT
TemnepaTypu.
3. TOpU3OHTaNbHWIA Ta BepTUKa/IbHWIA PO3MOAin
TemnepaTypu BOAN.
4. Tennosa B3aeMOfisi OKeaHiB i MaTepuKiB.

1. Tennosi BNaCTMBOCTI MOPCLKOI BOAM Ta NPUYMNHN 3MiHN
1T TeMnepaTypu

TennoeMHicTb (NMMTOMA) PEYOBUHW — Lie BiJHOLLIEHHSA KifIbKOCTI
TENnoTK, AKy NornvHae (Biggae) oAMHULA Macy PeHOBUHU B MPOLECI
HarpiBaHHA (OXONOMKEHHS), A0 3MiHM Ti TeMnepaTypw, WO cTasiaca
BHaCMiOK LbOro npouecy. 3a €eTaioH MPUIAHATO  NUTOMY
TEMI0EMHICTb  AUCTUNBLOBAHOI BOAWM MNpPW MOCTIMHOMY TWUCKY Ta
iHTepBani  Temnepatyp Big 195 pgo 205 °C: Ce=
1kan/(re°C)=4,19-10° Lx/(kre°C). TennoeEMHICTb BOAM
3MeHLIYeTbCA 31 30iNbLUEHHAM T TemnepaTypu i conoHocTi. Mpwu
cepefHiin (35 %o) conoHocTi Boan Cp= 3,90010° [x/(kre°C).

TennoemHicTb BOAM BUWA 33 TEMIOEMHICTb YCIX IHLIKX
PEYOBMH, 3a BUHSATKOM BOAHIO i pifKoOro amiaky, Tomy CBiTOBWIA
OKeaH MNOBINIbHO HarpiBaeTbCA i MOBIILHO OXONOMKYETLCA. Asie
yepes Masly  TennoeMHicTb  MoBiTPs  (0,99¢103[x/(kre°C))
OTen/MOB/IbHUIA e(heKT MOPSi NPU OXONOLKEHHI BOAN BE/INYE3HWIA.
MMigpaxoBaHo, WO Npu 0X0no4pkeHHI Ha 1 °C oguHuusa 06’eMy Boau
HarpiBae Ha 1 °C maiie 3200 06’emiB NOBITpS.

TennonpoBigHICTb — KiNbKICTb Tenna, Lo MepeHOCUTLCS 3a
OAVHULIO Yacy 4epe3 OAMHUYHY NNOWAAKY, po3TalloBaHy



MeprneHauKyNapHO  HanpAMKY —TpafieHTa TemnepaTtypu,  KOnu
OCTaHHIA  AOPiBHIOE OAMHMUI.  PO3pi3HAOTL  MONEKYNApHY i
TypOyneHTHy TennonpoBifHICTb Boau. [lepwa  3ymMoOB/eHa
XaO0TUYHUM PYXOM MOJIEKy/ BOAM, Ti BeNMUMHA HAA3BMYANHO Mana.
Tak, $KWO B3ATW TEMMNONPOBIAHICTL cpibfa 3a OAuHWLIO, TO
MOMEKYNSpHa TenaonpoBigHicTb mopcbkoi Bogn (mpn 18 °C)
cTaHoBMTUME nmwe 0,0013. Ane OCHOBHa Maca Ternsa B OKeaHi
MepeHOCUTLCA  3aBAAKW BMXPOBUM pyxam BOAW. TypOyneHTHa
TENnonpoBiAHICTE MOXe Ha Kifbka MNopsaAKiB  MNepeBuLLyBaTU
MOJIEKYNIAPHY.

TennoTol nnasneHHa (KpucTanisaLil) peyoBUHU HA3UBAETLCA
TennoTa, fKa MorJIMHAETbCA NMPU MNaBNeHHI abo BUAINAETLCA NpU
KpucTanisauii 1 r peqyoBUHM 3a YMOBWU CTabiNbHOCTI TeMnepaTtypu.
Tennota nnasfeHHs NboAy, AKUIA YTBOPUBCS 3 AUCTUIbOBAHOI BOAK,
fopiBHioe 79,67 kan npu 0 °C. BoHa 3HayHO 6ifblua, HiXX TennoTa
NMaBfEHHA BCIX THLWIMX PEYOBUH, 3a BMHATKOM amiaky (108 kan).
Tennota NNaBNeHHA MOPCLKOIO /bOLY, AKWUM BiApPI3HAETLCA Bij
MPICHOrO  CBOEKD  COJIOHICTIO, MPU  HEBENMKWUX  BIZ'EMHUX
Temnepatypax (Big 0 4o - 5 °C) pi3Ko 3MEHLLYETLCA 3 NiABULLEHHSM
CONOHOCTI NbOAY.

TennoTa BMnapoByBaHHsA (KOHAEHcaLIT) — e KiflbKiCTb TENIoTH,
fKa HeoOXxifHa Ans NigTPUMaHHA HEe3MiHHOT Temnepatypu npu
BUMapOBYBaHHI (4M KOHZeHcauil) 1 r pigvHu. BennuuHa Tenniotu
BUMapPOBYBaHHA [N MOPCbKOT | AWCTU/IbOBAaHOI BOAW  Maso
Bifpi3HAETbCS | cTaHOBUTL Npu 0 °C 596 Kan. 3 MigBULLEHHAM
TemnepaTypy BoHa NOCTYNOBO 3HWMXKYETLCA i npu 100 °C gopiBHIOE
539 kan.

Tennota BMNapoBYBaHHA y BOAW Ginblla, HX Yy 6yab-SKOi
iHWOT pe4yoBMHW. Lle Mae Haa3BMYaHO BefMKe 3HAYeHHA AN1s
TEeNn0BMX MPOLECiB B OKeaHi i B aTrmocepi, OCKifbkM 6inblua
4aCTMHA COHAYHOT eHepril BUTPayaETbCs Ha BUMApPOBYBaHHA BOAN. Y
CepefHbLOMY 3a PiK 3 MOBEPXHi OKeaHy BMMapOBYETLCH LUAP BOAW
3aBBUWKM 1 M. TlpM UbOMY Ha BWUMAPOBYBAHHA 3 KOXHOrO
KBafpaTHOro CaHTUMETPa MOBEPXHi BOAW LLOPIYHO BUTPAYaAETHCH
6/1113bK0 60 KKal.

Temnepatypa BOAW 3HAYHOH MipO0 3a/1eXXNTb Bif TUCKY. HKLLO
[esKknin 06'eM BOAM MEPeHeCcTU 3 MOBEPXHI OKeaHy Ha MeBHY
rAMOWHY, TO BHACMiAOK CTUCKYBaHHSA BOAW Lieii 06'€M 3MEHLUUTLCS, a



Temnepatypa nigsuwmTbcs. Lle nigBuLLeHHA BifOyBaeTbCA He 3a
PaxXyHOK MPUTOKY Temaa 330BHI, & BUK/KYHO 3a paxyHoK
BHYTPILUHLOT  eHeprii  peyoBMHW. Taka 3MiHa Temnepatypu
Ha3MBaETbCA afiabaTNUHOH.

Mpv niginomi Npobu BoAW 3 BENMKMX FANGWMH Ti TemnepaTtypa
afiabaTMyHO 3HWKYETbCA BHACNIAOK 3MEHLUEHHS TUCKY. HAKLIO,
Hanpuknag, npoby Boau i3 conoHicTio 34,85 % i Temnepatypoto 2,40
°C nigHATM Ha noBepxH Mops 3 rambuHm 3000 m, TO i
Temnepatypa afiabaTuyHo 3HM3UTLCA A0 2,25 °C, a AKWo npoby
BOAM 3 TaKUMM XX JaHUMU NiAHATW Ha NOBEPXHIO 3 rnbuHm 10000
M, TO i TeMnepatypa agiabatnyHo 3HM3MTLCS 1o 1,13 °C.

MpuynHM 3MiHKM TemnepaTypu BoAW. Temnepatypa BOAW B
TOMY YM HLLOMY paiioHi Mopsi abo OKeaHy 3MIHIOETLCS B pe3y/bTaTi
TaKnX NpoLEeCIB:

1. HagXoMpKeHHA Tenna Bifg COHUA |  TenjoobMiHy 3
aTMocepolo;

2. HagXOMKeHHs Ternna 3 BePXHIX Ta HWXKHIX LWapiB BOAM
(BEpTUKaNbHWIA TEMNIO0OMIH);

3. MpVIBHECEHHA Tena 330BHi B pe3ynbTaTi FOpU30OHTa/IbHOrO
nepeHeceHHs MOBITPSHUX | BOAHMX Mac abo afBeKLUil.

KOHBeKLiA — Le BepTMKa/ibHe MepeMillleHHst YaCTUHOK BOAM B
Mopi. BOHO BVWHUMKaE B pe3ynibTaTi NepeBULLEHHS TYCTUHN BEPXHIX
LuapiB Haf, ryCTUMHOMO LapiB, AKi 3andraloTb HYe. Lie 6yBae, konm
nig Sielo feskux (hakTopiB rycTMHa BepxHiX LWapiB NiABMLLYETHCA
ab0 KONM ryCTUHA HUDKUMX LLAPIB 3MEHLLIYETLCS.

OKpiM rOM0BHUX MPUYMH, LIO BM3HAYalOTb TeMMNepaTypHWUi
pexxum CBITOBOrO OKeaHy, NpubepeXkHi BOAM Bif4vyBalOTb BMIMB
OPYropsigHuX (PakTopiB, cepes AKUX Habinblle 3HAYEHHA Mae
TennoBuii CTiK piYoK. Tak, piuykM MOMIPHUX | HaBiTb BUCOKUX
LUMPOT CNPaBAstOTb OTEN/IKOBA/IbHWIA BNAUB Ha MPUTMPNOBI AiNSHKN
MOpsi. Y TpOMiYyHUX palioHax, HaBraku, PiYKOBWUM CTIK Y AeSKUX
BMMALKaX MOXeE 3HVKyBaTW TeMMepaTypy MOPCbKOI BOAM (TipCbKi
piuKnN).

3. TOpu3oHTa/IbHUIA  Ta  BEPTUK&IbHWIA  PO3NOAINN
TemnepaTypu Boau

Copu3oHTaNbHUIA  PO3Mogin  TemnepaTtypy BOAW. AKLWO
YABUTU, WO 3eMHa Kyns 6yna 6 nokpuTa BOLOK OKeaHy, B SKOMY



BIZICYTHI Teuil, TO po3noAin TemnepaTypy Ha NoBepxHi 36irascs 6u 3
aCTPOHOMIYHMM PO3MOAIMIOM HarpiBaHHS 3eMHOT Ky/i COHAYHUM
NPOMiHHAM. TemnepaTypa BOAU 3anexana 6 nuwe Bif WMPOTU
MiCLAl CNOCTEPEXEHHS, TOOTO i30TepMU 36iranuncs 6 3 napanensmu.

[iiicHo, y niBAeHHI NiBKyNi, noynHatoun 3 40° nA. wW. i gani Ha
NiBAeHb, @K [0 AHTApKTWAW, i30TEPMU PO3MOLINAOTLCA Maibdke 3a
napanenaMmun. TyT HeMae, 3a BUHATKOM 3BY>KEHOT YaCTUHM [iBAeHHOT
AMEpPUKM, BEIMKMX MacuBIB CyLUi, a HasBHi Teudil gocuTb cnabko
3MiHIOKOTb MIaBHUIA Xif i30TEpM.

Bnnve matepukis, nepeBaXatouux BITPIB i OKeaHIYHUX Teuil
Pi3KO Nopyllye MNOAIGHWIA XapakTep PO3MNOAiay TemnepaTtypn Ha
MOBEPXHI OKeaHiB. Y CXigHMX YacTUHAX OKeaHiB Y TPOMiYHii 30Hi
i30TEpPMU CXOLATLCA [0 eKBaTopa, a B 3axifHUX PO3X0oAATbCs Bif
ekBatopa. OC06/IMBO YIiTKO Lie BUPQXXEHO B ATIaHTUYHOMY OKeaHi.

3BMBWHM i30TEPM Y TPOMiYHilA 30HI NOSICHIOKTLCSA PO3MOAiIN0OM
MoBepPXHEBMX Teuiil. Ha niBHiY | NiBAeHb Bif ekBaTopa 3i cxody Ha
3axif ifyTb nacaTHi (ekBaTopianbHi) Teuii. Lli Teuil, 3ycTpiBwK Ha
3axogi matepukn Amepuku (B ATNaHTUMYHOMY OKeaHi), A3il (B
Tuxomy okeaHi) i Adpuku (B IHAINCLKOMY OKeaHi), PO3X0AATbCS Ha
NiBHIY | Ha NiBAEHb, HECy4n CBOI Teni BOAW B MOMIPHI LUXPOTU i
3YMOBJIOIOUM UMM BifJa/IeHHs i30TepM Bij ekBaTopa B 3axifHuX
yacTMHaX OKeaHiB. Y CXifHWX YacTUHax okeaHiB MiXX 30° nH. wW. i
30° ng. W. Ao eksatopa Mif i€t Tedidl HabMKatOTLCA OXONOMKEHI
BOAM 3 MOMIPHUX LMPOT. TyT MeBHY Ppofib BIAIrpPaE TakoX
HaaXOMKEHHS Biflbll XONOAHMX BOAiI 3 FMNOGUH, 3yMOB/IEHE SBMLLEM
3roHy nif Aieto nacaTtHMX BiTpIB.

Y MIBHIYHMX YaCTUHAX ATNAHTUYHOrO i TUXOro OKeaHiB Ha
niBHIY Big 35° MH. L. CMNOCTEPIracTbCA 30BCIM iHLIMIA po3nogin
TemnepaTypu Ha noBepxHi BOAW. Y CXiHMX YacTMHaX 060X OKeaHiB
Yy UMX LWMpoTax i30TepMy LUMPOKO PO3XOAATLCA Bif/IOM, LU0
0C06/IMBO MOMITHO B ATNIaHTUYHOMY OKeaHi, e MiCuAMM i30Tepmu
CNpAMOBaHi B3[0BX MepuaiaHis abo nig KyTom Ao HuX Yy 45°. Takuii
po3nogin  TemnepaTypy  3YMOBMIEHWIA  TENIUMU  TeYisMu:
onbcTpiMom B ATnaHTMYHOMY OKeaHi Ta Kypocio B Tuxomy.

NiHis po3TallyBaHHA HalbiNbWIMX TemnepaTyp Ha3MBa€ETbCs
TepMiyHMM eKBaTOpOM. B oOkpemi Ce30HM TepMiuHWn eKBaTop
HabNMXKaeTbCA A0 ekBaTopa abo BIAAANAETbLCA Bif HbOro, iHKOMN i
NNLLE B OKPEMUX MiCLAX MepeMillyeTbCa B MiBLEHHY MiBKY/MO (B



3axifgHii 4yacTUHi TWXOro OkeaHy B 3VMMOBMWI nepiog MiBHIYHOT
niBkyni).

MakcumansHi  (He YycepefHeHi) TemnepaTypu BOAM, SAKi
CrnocTepirarTbCs B 06N1acTi TEPMIYHOro ekBaTopa, NepesuLLyroTb 29
°C B IHAilicbkOMy OKeaHi Ta 3axifHiii YaCTMHI TWUXOro OKeaHy, a B
ATNaHTUYHOMY OKeaHi — 28 °C (y cxifgHii 1ioro yactuHi). CepegHs
Temneparypa Ha nosepxHi CBITOBOro okeaHy cTaHOBWUTbL 17,4 °C.
CepegHa TemnepaTypa nNoBepxHi Tuxoro okeaHy — 19,1 °C,
IHaincbkoro — 17,0 °C, AtnaHTuyHoro — 16,9 °C. MakcumanbHy
Temnepatypy 3aikcoBaHo B [Nepcbkili 3aToui — 35,6 °C.

TemnepaTtypa BOAM Ha MOBEPXHi OKeaHiB y MiBHIYHIMA MiBKyNi
3HA4YHO BULLA, HXK Ha BIAMOBIAHUX WMPOTaxX NiBAEHHOT NiBKy”i. Lle,
6e3nepeyHo, € HacnigKoOM OXONOMKYHOUOT AiT BOA AHTapPKTUKK, AKi
6e3 Mepewwkof MPOHMKAOTL Yy MOMIPHI  NIBAEHHI  LWIMPOTU
ATnaHTn4Horo, Tuxoro Ta IHAINCLKOro OKeaHiB, TOAi SIK Ha MiBHOMI
TWUX0Oro okeaHy MPOHWKHEHHS XONOAHUX BOA i body 3 MMiBHIYHOrO
J1bo0BUTOr0 OKeaHy OOMeXeHe BY3bKOK i MifKOW BepuHroBoro
MPOTOKOK, & Ha MiBHIYHY 4YaCTUHY AT/NIAaHTUYHOIO OKeaHy
OTEN/IOBa/IbHY Ait0 Mae NOTY)XXKHa Tenna Tedid MFonbgcTpim.

BepTukanbHWini  po3nogisi  Temnepatypu. BepTuKaibHWiA
po3MoAin  TemnepaTypyM BOAM B OKeaHax |1 MOpAX [OOCUTb
pi3HOMaHITHWIA. Oco6AMBO PI3HWTLCA PO3MOAIN TemnepaTypu 3a
LIMPOTaMK, L0  MOSICHIOETbCA  34e6iNblIoro  Heo4HaKOBUM
XapakKTepoM HarpiBaHHA Ta OXONIOKEHHSI MOBEPXHEBMX BOf4. €
CYTTEBI BiAMIHHOCTI B pO3MnoAini Temnepatypn BOAW 3a [MIMOUHOO
Ha OfHMX | TUX e LWuMpoTax Yy 3axifAHUX i CXigHWX uYacTUHax
OKeaHiB. OCHOBHa MpWYMHa LbOro — Teuil, 3a3BuYaii CnpsMoBaHi 40
eKBaTopa y CXigHMX YacTUHaX OKeaHiB i [0 MONHOCIB — Y 3aXigHUX.

Ane ana BeNMYe3HUX NPOCTOPiB OKeaHy MixX 45° nH. w. i 45°
ng. W. y posnogini Temnepatypu BOAM 3 TNMOMHOKO Garato
CMi/IbHOr0. Y BIAKPUTUX YaCTUHaX OKeaHIB Yy MeXax Liel 30HM
TemnepaTypa BOAM Bif MOBEPXHi i maike A0 AHa 6Ge3nepepBHO
SHWKYETLCS, NPUYOMy A0 rnmémuHn 300-500 M gyxKe LWBUAKO, NOTIM
[0 1200-1500 m 3Ha4HO NOBiNbHiLe, a HkYe 1500 M 3MeHLLYETLCA
[ly>Ke MOBIi/IbHO, & IHKOMWN He 3MEHLLYETLCS 30BCIM.

Y MpUAOHHUX LWapax OKeaHy (Ha raMéuHax noHag 3000 M)
Temneparypa TpUMaeTbes nepesaxHo mMixx 0 i 2 °C. BusBneHo, Lo B
JIeSKUX rNMBOKOBOAHNX 3anafmnHax 3 rnbmHmn 61m3sko 3500-4000 m



i [0 [fHa Temnepatypa BOAM HaBiTb el MiABULLYETLCA
(HanpuKnag, y ®ininniHcbKiin 3anaguHi).

Y NoMipHUX 061acTAX 3MiHW TemMMepaTypu 3 rMMOMHOK MEHLL
3HaYHi, WO TMOACHIETLCA  MEHLIMM  NiTHIM  NPOrpiBaHHAM
MOBEPXHEBMX BOA. Y MOMAPHUX paiioHax TemmnepaTtypa Crno4vatky
nigsmuyetbea (4o rnmémHn 50-100 M) 3a paxyHOK HagXOOXeHHS
Ginbl  TenauMx Ta 6inbll  CONOHWX BOL 3 MOMIPHMX LUKMPOT,
JocAralounm MakCumymy Ha rnmbuHax 6nm3bko 250-500 M, nicns
4oro MoBIfIbHO 3HWMXKYETLCA A0 AHa. Mobnusy 6eperis AHTapKTUAM
crnocTepiraetbcs GesnepepBHe OMYCKaHHA Ha TMOVHY  CUIbHO
OXO0MI0pKeHNX BOf. Lli BOAW 1 € TONOBHUM [pKepesioM NPULOHHKX
BOA4 ATNaHTUYHOTO, IHAINCLKOrO i TUXOro oKeaHiB.

4. TennoBa B3aEMO[iSl OKeaHiB i MaTepuKiB

Bnane okKeaHy Ha Knimat MaTepuKiB. Bnave OkeaHy,
0C06/IMBO TENAMX Teviid, Ha KnimMaT NpUnernmMx 4o HbOro MaTepuKiB
MOXHA 4YiTKO MPOCTEXWUTU 3a KapTamu i3aHoMasi TemnepaTypu
noBiTps. [Ans nobygoBu KapT izaHOMasT OBUUCNIOTL BiAXUNEHHS
cepefHiX MICAYHMX BaraTopivyHMX Temnepatyp ANd  KOXHOI
MeTeoCTaHUiT Bif BIANOBIgHUX (32 LUMPOTOK | MICAUEM POKY)
CepefHiX  LWMPOTHMX  Temnepatyp. OCTaHHI  OTPUMYIOTLCSH
OCepefHeHHAM A1 KOXKHOI0 MicALs CepefHIX MiCAYHUX TemmepaTyp
YCiX CTaHUii, AKi po3TalloBaHi 6ins faHoi napaneni.

JopatHi  BigXuneHHs Temnepatyp B3WMKY Haf [1iBHIYHO
€Bponoto ceifyatb NpPo Te, WO B AaHOMY MicLi NOBITPS OTPUMYE
[0[aTKOBe Tenso 3a paxyHoK Mopsi. O61acTb HanbiNbLIMX LOAATHUX
BIAXWU/IEHb (aHoMmanii) B3UMKY pO3TaLlOBYETLCA Hap,
CKaHMHaBCbKMM NIBOCTPOBOM | Ha 3axif Bif Hboro. Haibinblua
fofaTtHa aHomanis, 6nm3bko 27 °C, crocTepiraeTbca Ha 3axif Bif
NadoHTeHCbKUX OCTpOBIB; Haf HopBesbkuM Mopem [0 lcnaHpgii
aHomanis ctaHoBUTb GinbLue 20 °C.

BnivB MaTepuKiB Ha peXum OKeaHiB i MoOpiB [OCUTb
Pi3HOMaHITHWIA. Y nepeBaXKHiiA GiNbLIOCTI BMMNAAKiB L BhvB
NPosBSETLCA He Ge3nocepefHbO, a 4epe3 atMmocgepy. TUNoBUM
NPUKNagoM B3aeMOfiT MaTepuKiB i OKeaHiB Ta MOpPIB € YTBOPEHHS
6pu3iB i MYCOHIB.

3umoBuiA MycoH Ha [anekomy Cxopi, fiKUA Hece i3 CU/IbHO
OXONOMKEHOro A3iaTCbKOro MaTepuka Cyxe XO0JiofHe MOBITPS,



BM3HA4Ya€E CyBOPICTb 3¥M [afieKoCXigHUX MOpiB: AMOHCLKOro,
BepuHrosoro i 0co611MBo OXOTCbKOr0, PO3TaLLOBAHOIO HalbImkye
[0 "ueHTpy xonogy" (ONMAKOH - BepXOSHCHK).

Ha TemnepaTypy MOPCbKOI BOAW, KPiM TOrO, CWU/IbHO BMJ/IMBAE
TennoBuii  CTIK  piyok. OpHum 3 HebaraTbOX MpUKnagis
Ge3nocepeiHLOro BMNAVBY MaTepuka € Mifi3eMHUI CTIK BO, Yy MOpe,
AKWIA CNOCTEPIracTbCs B [AesKMX paiioHax (Hanmpuknag, CXigHWiA
6eper Kacnito).

KOHTPONbHI 3annTaHHS Ta 3aBAaHHSA

1. PoskpuinTe 3MIiCT MOHATTA NMMTOMOT
TEenNoEMHOCTI PEYOBUHU.

2. AK 3MIHIOETbLCA NUTOMa TENNOEMHICTbL BOAN B
3a/1e>KHOCTI Bifj TemnepaTypu Ta CONOHOCTI?

3. AKi BM 3HAETE MNPUYMHW 3MIHM TemnepaTypu
OKeaHiuyHMX Boa? Lo Take KOHBeKUisfi? AK Bu modkeTe
NOSICHUTU agiabaTUyHI 3MiHW TemnepaTypu BOgN?

4. AK i YoMy Bif1OYBAETHCS FOPU3OHT ANbHWIA PO3NOAIN
TemnepaTypu oKeaHy?

5. MoACHITH AK i YoMy BifOYyBaeTbCA BEPTUKaIbHUI
po3noLin TemnepaTypu.

6. Po3KpuitTe OCHOBHI MPUHLMMX TEPMIYHOTO 06MiHY
Mi>K MaTepukamy Ta oKeaHaMmu.

3aBfaHHA A9 CaMoniAroTOBKM

3anoBHWUTWM  TEPMIHONOTIYHWIA  CMOBHWK 3 BU3HAYEHHAM
K/THOUOBUX MOHATb IEKLiAHOr0 MaTepiany.

KnoyoBi TEepPMIHOMOTIYHI NOHATTA: NMMTOMA TEeNnJ0EMHICTb
BOAMW, TENONPOBIAHICTL BOAWM, TEPMIYHWIA eKBaTOop, TEMNoBUiA
CTiK piyoK, TennoBun CTIiK PpivoK, agiabaTuyHa 3MiHa
TemnepaTypu BOAW, BEPTUKaIbHUIA PO3NOLIN TemnepaTypy BOAMU B
oKeaHax, "LeHTp xonoay".

MigrotysatM [JOMOBiAb Ta MNpe3eHTaLil0 Ha OfHy i3
3anpOornoOHOBaHNX HXKYE TEM:
1. PO3KpUTU 3MICT ABUL, Enb-HiHbO Ta J1a- HiHbs.
2. TIPUYUHK BUHUKHEHHSA MYCOHIB.



7. rYCTUHA MOPCbKOI BOAW. BOAHI MACU OKEAHY
3aNe>KHICTb r'yCTWHM Bif, TemnepaTypu i CONOHOCTI.
"OpU3OHT a/IbHWIA | BEPTUKANBHUIA PO3MNOAIN YCTUHMW.

BogHi macu.

MpaKTWYHe 3HAYEHHS JaHVX NPO ryCTWHY BOAM.

el ol

1. 3a/1eXHICTb ryCTUHW Bif TEMMEPATYPU i CONOHOCTI

Y isuui rycTuHa 0yab-9K0i peyoBUHM BU3HAYAETLCS MAacOH0
OAVHUL 06'EMY L|iET PEUOBMHM | BUMIPIOETbLCS B Kr/M® abo r/cm®. 3a
paxyHOK COJIOHOCTi FyCTMHa MOPCbKOI BOAM pfewo 6inbla 3a
FYCTUHY MpiCHOI BOAMW, sika cTaHoBWTb 1000 Kr/m3. 3B'A30K MixX
rYCTUHOKO | napameTpamu, fAKi 11 BW3Ha4yaloTb  (COMOHICTHO,
TeMMNepaTyporo i TWUCKOM), HeNiHiHWIA, TOMy Ti BM3HAYaloTb 3a
emMnipuyHnuMmn - popmynamu, HasefeHumn B "OkeaHorpadivyHmX
Tabnuusax". Y umx dopmynax, OKpiM  (i3WYHOT  TyCTUHW,
3aCTOCOBYHOTb MOHATTA MMTOMOI Barn (Bara oguHULI 06'eMy BOAM,
H/M3) i nuToMoro o6’emy (BenMumHa, 06epHeHa rycTuHi, M3/Kr).

Mpwn BU3HAYEHHi TYCTUHW, NUTOMOI Barn i NUTOMOro o6'emy
MOPCbKOT BOAM B OKeaHO/Oril BMKOPUCTOBYOTb He abCOMoTHI, a
BIJHOCHI  XapakTepucCTWKW. Tak, TyCTMHa MOPCbKOI  BOAW
BM3HAYAETLCA AK BIAHOLWEHHA i TYCTUHM MNpU  KOHKPETHUX
Temnepartypi, COMOHOCTI i TUCKY 4O FYCTUHW OUCTUNLOBAaHOI BOAW
npu 4 °C Ta HOpPMaJlbHOMY aTMOCHEPHOMY TWUCKY | MO3HAYaETLCA

Tll
Pois . :
CMMBO/IOM 3L YHacnigok COMOHOCTI MOPCLKOI BOAW LA
Be/IMUMHA 3aBXAM Oifblua oAMHUUi. Hanpuknag, npw COMOHOCTI
: _ T _
35%0 1 Temnepatypi 20 °C +°C = 102478, [na 3py4HoOCTI

BMKOPWCTOBYETLCS TaKOX CKOpouyeHa (opma 3anucy — yMOBHA
rycTwvHa or:

T

or = (p 4'C _1).107 1)
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3HauenHio 4 Cp HaBeAeHOMY NpuKnadi Bignosigae or =
24,78.

AHaNoriyHi  nigxoAn 3acTOCOBYHOTHLCA | MPU  BU3HAYEHHI
MUTOMOI Bary Ta MMTOMOro o06’emy.

3aNeXHICTb NYCTUHM Big TeMnepaTypu i COMOHOCTI. MNycTuHa
MOPCLKOT BOAW 3 MiABULLEHHSM COMIOHOCTI 3aBXAM 36iNbLUYETHCS,
OCKiNIbKM MpU LbOMY Y BOAiI 36i/bLUYETHCA Ki/IbKICTb PEYOBUH, AKI
MatoTb GiNbLLY NUTOMY Bary, HiXX BoAa.

Mpw 3MiHi TeMnepaTypy rycTUHa MOPCbKOT BOAW 3MIHIOETLCA 3a
6inbl CKnagHMM 3aKOHOM. Ha BigMiHy Bif MpicHOT BoAW, ska Mae
HainbinbLy ryctmHy npu temnepatypi 4°C (Npy 6iNbll HN3bKMX Y
6iNbLL BUCOKMX TemnepaTypax ryctuHa npicHOT BOAM 3HUXKYETLCS),
TemnepaTypa HaibinbLIOT NYCTUHN MOPCLKOI BOAM © i Temneparypa
1T 3aMep3aHHA t 3MIHIOKTLCA 3a/1eXKHO Bif, CONMOHOCTI BOAM.

Boan i3 conoHicTio fo 24,7 %o Ha3MBalOTbCA CONOHYBATUMM
(po3npicHeHUMW), a i3 COMOHICTIO NoHag, 24,7 %o — MOPCbKUMM.

2. FOpu3oHTaNIbHWUI | BEPTUKaA/IbHUIA PO3MOAIN IYCTUHN

FOpM3OHTaNbHWA  Po3NOAIN TFycTWHW. [Na BCiX OKeaHiB
XapakTepHe 3pOCTaHHA TYCTVHW BiJ €eKBaTopa [0 MOJIOCIB: Bif
1,0220 B ekBaTOpianbHil 30HI o 1,0275 Ha wupoTax 60°. Husbka
rycTMHa BOAW Ha MNOBEPXHi OKeaHy B €eKBaTOpiafbHili  30Hi
MOACHIOETbCA CU/IbHUM  BIMJIMBOM BWCOKOI TemrepaTtypyu BOAM i
MOPIBHAHO HM3bKOK COJIOHICTIO. Y Mipy BiAJa/IeHHA Bif eKBaTopa B
pesynbTaTi CUAbHOrO BWUMAPOBYBAHHSA i MifABWLLEHHA COMIOHOCTI B
paiioHi MacaTiB ryctuHa BoAW 6Ge3nepepBHO  MiABWLLYETHCH,
CroyaTKy Ay>e MOMITHO, NOTIM 6i/bLU NJaBHO. 3MiHA T'YCTUHW Ha
lwmpotax Big 20° o 60° 3aneXuTb T[ONOBHUM 4YMHOM Bif
Temnepatypu BOAW.

3MiHa ryctmHu 3 rnnbuHor. OCKifbKU BEMIMYUHU CONIOHOCTI
MOPCbKOI BOAM 3a3BMYail Ay>Ke Mano 3MIHIOTLCA 3 IMOUHOK —
nvwe Ha 2-3 %o, a TemrnepaTypa npu LUbOMYy MOXe 3MiHIOBaTUCH B
Ay>Xe LUIMPOKMX MexaX, iHKoM Ha 20 °C i 6ifblue, TO KPUBI 3MiHM
FYCTUHM MOPCbKOI BOAM 3 NIMOMHOKO 3a CBOIMU (hopMamMu MnogibHi
[0 KpMBUX BEPTUKANIbHOT 3MiHW TeMMnepaTtypu.



B ekBaTOpianbHiil 30Hi, Ae Ha NOBEPXHI MICTATLCA PO3MpPIiCHEHI
3HaYHMMK foLamn Tenni Boagy 3 Temnepatypamum 25-28 °C, a BHU3Y
nexatb 6ifbl COMOHI | XONOAHI BOAW, TYCTMHa 3 T[IMOMHOK
36i/bLUYETLCA CNOYaTKY Pi3Ko (40 rAmbuHmn 200 M), a NOTiM 3HAYHO
MoBi/bHiLLe.

Y yvactuHax CBIiTOBOro OkeaHy i MopsX, SKi po3TalloBaHi B
MOMIpPHIil 30Hi, 3MOIO BifOYBaETLCS CUMIbHE OXONIOMKEHHS BOAN Ha
NnoBepxHi. MycTuHa BOAWM Ha NOBEPXHi CTaE OGiNbLUOKD, HIX IyCTUHA
Wwapis, WO 3angraloTb HbkYe. TOMy 3BepXy BOAM OMYyCKakTbCH
BHM3. XONMOAHI i rycTi BOAW, SKi ONYCTWUAMCA Ha FIMOWMHK, NOTIM
pyXalTbCA B HanpsAMKY eKBaTopa: apKTU4YHi — B MPOMIKHMX
rOPU30HTax, aHTAPKTUYHI — Y NPUAOHHOMY Lwapi. Ha 3miHy Bogam,
AKi OMYCTUANCS Y BUCOKMUX LUMPOTax, 3 MiBAHA HagxogaTb OifbLy
Tenni i MeHW rycTi Bogn. BuHWKae 3aMKHyTa UMPKYNALUis BOg Y
BEPTMKANbHI NIOLLMHI.

CTu1CKyBaHHS MOPCbKOT BOAW, TOOTO 3MEHLLEHHS TT MMTOMOr0O
06’emy, BigbyBaeTbCA MNif Ai€l0 TUCKY LWapiB BOAW, L0 3a/1AratoTb
BULLIE.

CTuCKyBaHHA MOPCHKOT BOAM AyKe Mane. [ns ANCTUNbOBaHOT
BoAn npu Temnepatypi 15°C KoediuieHT CTUCKYBaHHSA [OPIiBHIOE
0,0000469. [Ana MOpCbKOI BOAM BiH Lie MeHWwWiA. KoediuieHT
CTUCKYBaHHSI MOPCbKOI BOAM 06epHEHO NPOMNOPLiiHO 3a/1eXUTb Bij,
COMIOHOCTI | TemnepaTypu — 3MEeHLIYETbCA 3 TX 36i/blUeHHAM. O1s
BOAW HOpPMasbHOI conoHocTi (35 %o) npu Temnepatypi 15 °C BiH
fopisHioe 0,0000442. Ak6m Bogda 6yna abCcoMOTHO He CTUCKYBaHa,
TO piBeHb CBITOBOro okeaHy nigHsecs 6 Ha 30 M, a iloro o6'em
36inbLwmBCs 6 Ha 10,8 kM2,

I3 rIMOGMHOIO Maike NPOMOPLIAHO 3pocTae TUCK. Ha KoXHi 10
M 3aHYPeHHS BiH 36iNbLUYETLCA NPMONN3HO Ha 1 aTmMochepy.

3. BogHi macu

Big camoro moyatky OKeaHONOriYHMX LOCMifKeHb 3BepTasiacb
yBara Ha BIAMIHHOCTI B XapaKTepUCTUKax BOAM Pi3HMX palioHiB
OKeaHy, HaBiTb 6/IM3bKNUX OAMH A0 OAHOr0. PO3pi3HAIOTL BOAM Teni
i X0NofHi, CoMoHI i onpicHeHi. Lii Boan ofgHOYaCHO BigpisHANNUCH 3a
KO/IbOPOM, MOLUMPEHHAM XWMBUX OpraHi3MiB TOLLO. MepwnmM yxms
TepMiH "BOAHI mMacu™ aBCTpilCbKuIA yueHnin A. OedaHT y 1929 p.
BiH po3srnsgas 1oro By3bKO, B acnekTi PO3B’A3aHHA 3agadi npo



3MiLLyBaHHSA ABOX abo TPbOX BOAHMX Mac. Cama X ifes Mana Befinke
3HayeHHs. BoHa po3BMBasiaCb aHaIONiYHO BYEHHIO MPO MOBITPAHI
macu, pospobreHoMy B 20-X poKax HOPBE3bKOK  LUKOJOK
MEeTeopOnoriB-CMHONTMKIB. OAHaK B OKeaHi BifgbyBalOTbCA Xo4a U
aHanorivyHi npouecu, Ta BCe XX BOHW CKNafHiwwi 4epe3 iCTOTHY
Pi3HWLIO B NYCTUHI CepefioBULL, B'A3KOCTI, LLIBUAKOCTI pyxy Towo. Y
Hall Yac nig BOAHOK Macow po3ymitoTb (3a O. [Lo06pOBO/LCHKMM)
MOPIBHSAHO BeNMKWIA 06'eM BOAMW, AKWIA NPOTATOM TPUBA/IONO 4acy
Mae MOCTINHWIA | 6e3nepepBHUIA PO3NOAIN (I3NYHUX, XIMIYHUX i
6I0NOTIYHMX  XapaKTepUCTUK, CTaHOBUTb EAMHWIA  KOMMEKC i
MOLUMPEHWNIA K OfHE Line.

BogHi Macy B 6inbLUOCTI BUMNAAKIB BUHWMKAKOTL Y NMOBEPXHEBOMY
Lapi OKeaHy BHAC/ifOK MPOLECIB MepeMillyBaHHA, AKi 3HULLYIOTb
rpajieHT! OKeaHOMOriYHNUX efleMeHTIB. Y (opMyBaHHI BOLHUX Mac
rofI0BHa POSib  HAEXUTb  KOHBEKTVBHOMY  MEPEMILLYBAHHIO,
BUK/IMKAHOMY OXONIO[KEeHHAM abo 0CO/IOHeHHAM BoAu. BignosigHo,
OCHOBHUWM | NMEPBMHHUM (DaKTOPOM Y MPOLLECi TBOPEHHA BOAHUX Mac
€ KNiMaTUyHi YMOBW.

KoxxHa BOAHa Maca ik NOHATTA reorpadiyHe xapakTepu3yeTbCs
MeBHUM  KOMIJ/JIEKCOM  MOKA3HWKIB  ((I3VYHMX,  XIMIYHUX,
6ionoriyHMx) i 3B'A3aHa 3 MNEBHOK Tediet. [0 KOMMIeKcy
MOKasHMKIB BXOAATb Temrnepatypa, COMOHICTb, [AesKi XiMiyHi
KOeiLieHTI, i30TOMHWIA CKNag BOAW, MiHEPaNOrivYHWin Ta XiMivyHWUiA
CKNaf, 3aBUC/INX PEYOBWH, BULOBWIA CKMaL MNAHKTOHY. Y KOXHil
BOAHIN Maci BMAINseTbea 1 SAPO 3 HalbiNbll YiTKO BUPaXXEHUMM
nokasHmkamm (iHgekcamm) 3i 3HaYeHHAMW, GNN3bKUMU [0 TaKux y
LIeHTpI, painoHi (hopMyBaHHS Li€l BOAHOI Macu.

3MiHa 3HayeHb XapaKTepuUCTUK BOLHOI Macw, ii TpaHchopmaLlis
BiflOYBAETLCA 3 TPbOX MPUUNH: MEPexoay 3 OfHiel KniMaTUUHOT 30HM
B iHLUY, 3MiHW 30BHILLHIX YMOB Y paioHi po3MilLeHHS BOAHOT Macy i
3MiLLYBaHHA i3 CyCigHIMW BOAHMMM Macamu. TpaHcdopmauis 3
MepLUoT MPUYMHN HA3MBAETLCA 30HA/IbHOD, OCKINIbKW BOHA MOB’A3aHa
3 repeMilLleHHAM no Mepugiany (Tenni i XonogHi Teuii); 3 gpyroi —
CEe30HHOH, OCKifIbK/ BOHA MOB’A3aHa He 3 NepeHOCOM BOAHOT mMacu, a
i3 CE30HHOK 3MIHOH TiPOMETEOPONOriYHNX XapaKTEPUCTUK Ha
micui. HoBOyTBOpeHY BOAHY Macy B LibOMY BMMafKy MOXHa Ha3BaTu
pi3HOBMAOM ab0 Mogudikauieto neplioi (Hanpuknag, 3vuMOoBWIA
pi3HOBMA, NITHA Moaudikauis). TpaHcopmMaLis 3 TPeTbOI NPUUKHK



Ha3MBaeTbCA TpaHctopMmaLlieto 3MillyBaHHSs, OCKifIbKA B pe3ynbTari
MepemillyBaHH ABOX BOLHMX Mac YTBOPHETbCA TPeTs, 3
MPOMDKHUMU 3HAYEHHSMU XapaKTePUCTYIK.

BogHi Macu Tedisimyv MOXYTb NepeMillyBaTUChb B iHLUI panoHu
CBITOBOr0 OKeaHy I Ha iHLWi rAnMbuHw. Mig vyac nepemilleHHs BoAHa
mMaca KOHTaKTYE 3 BOLHMMMW Macamy iHLIOTO MOXOMKeHHs. [Mpu
3yCTpidi BOAHMX Mac CrocTepiraeTbCA 30i/bLUEHHA TpajieHTiB
OKeaHOMNOriYHNX eNemMeHTiB, BigOyBaeTbCA 3MillyBaHHA BOf |
3aHYpeHHs 6inbll TrycTUX i3 HWUX Ha rAnbuHy. O6nacTi, Ae
BifOyBalOTbCA Ui MPOLECK, Ha3MBaOTLCS 30HAMMU KOHBEPreHui.
O6nacTi, B fKMX BIAOYBAETbCA PO3XOMKEHHS BOLHWX Mac B
NPOTUNIEXHI CTOPOHWU, KOTPe CYNpPOBOMKYETHCA NiAAOMOM BOf i3
rMMOWHW, Ha3MBAETLCA 30HAMU AMBepreHuii. 30Ha 3 HaibinbLUMK
rpagieHTamm 0KeaHO/0or iYHUX e/leMeHTIB Ha3VBaEeTLCA
(PPOHTaNbHO 30HOK 260 NPOCTO (PPOHTOM.

Biapi3HAOTL NepBMHHI BOAHI Macu, sKi chopMmyBasucs Ha
nosepxHi CBITOBOro OKeaHy MepPeBaXHO Mif A€ KNIMaTUYHUX
(hakTopiB i B pe3ynbTaTi  KOHBEKTMBHOrO i  BiTPOBOro
nepemillyBaHHs, i BTOPWHHI BOAHI MacW, §Ki YTBOPWUIUCHL Y
(DPOHTaNIbHMX 30HaX MPK B3aEMOAIT ABOX UM KiNbKOX BOAHMX Mac.

Y CsIiTOBOMY OKeaHi BUAINAIOTLCA, Nepw 3a BCce, [ABi
eneMeHTapHi BOAHI MacK: npicHa i mopcbka (ranocepa). Mexa mix
H/MMW BU3HAYaETLCA COMOHICTIO 1% (1 mpomine). lNpicHa Boja B
OKeaHi 3HaxoAuTbCA B AyXXe Maniil KifibKOCTi nvwe no6amsy rupn
PivoK, ane BrAMB Ti MOXe Big4yBaTuUCh i Y BiJKPUTOMY OKeaHi yepes
0c06MBOCTI XiMIYHOrO CcKnagdy, 30Kpema Yy 306ifbLUeHHI BMICTY
KapboHaTiB.

Y ranoctepi BUAINAOTL OCHOBHI (MEPBMHHI) | BTOPUHHI BOAHI
macu. lMNepLui 3aiiMatoTb BENMYE3HI MPOCTOPWU | MatoTb OAHOPIAHY
Oyf0BY Ha BE/IMKIN NPOTSHKHOCTI. LleHTpy (opMyBaHHA OCHOBHMX
BOAHMX MAc MOB'A3aHi 3 rOMIOBHUMU prcaMKn KNiMaTy 3eMHOT Kyfii,
OKeaHiYHOI 1 aTMOC(EepPHOK LMPKynsuieto. ToMy BUAINAOTL Taki
OCHOBHi BOAHI Macu: ekBaToOpiaNbHi, TpPoniyHi, Ccy6TPOMNiyHi,
MOMIPHMX  LWKPOT, cybnonspHi i nonsipHi. OCKifbKM  YMOBM
(hopMyBaHHS BOf Y Pi3HNX OKeaHax HeoAHaKOBI, iX BUAINAIOTL i NO
KOXXHOMY 3 OKeaHiB. € Le 01H HeobXigHWI Noain BOAHMX Mac — No
BEPTMKa/i: NOBEPXHEBI, MiANOBEPXHEBI, MPOMIdKHI, TMOUHHI i
MPUAOHHI.



[0 BTOPWMHHUX BOAHWMX Mac BIAHOCATb BOAW 3MilLyBaHHS
OCHOBHMX BOAHWX MacC i BOAM, MPUHECEH B OKeaH 3 IHLWMX BOAOWM
(HanpvKnag, cepeA3eMHOMOPCHKA BOAHA Maca B MIiBHIYHIM YaCTWHI
ATNaHTUYHOr0 OKeaHy abo YepBOHOMOPCbKA — B IHAIICLKOMY).

4. MpaKTNUYHe 3HaYeHHS faHnX NPO ryCTUHY BOAM

Posnogin ryctuHn y CBITOBOMY OKeaHi Ta 1i 3MiHW B uaci
B/M3Ha4alOTb YTBOPEHHA 6araTbOX TWUMIB PyXy BOAM $K MO
ropusoHTani, Tak i No BepTUKani. Mpuyomy LIBUAKICTb TaKMX PyXiB
HEBE/NVKa, ane TX 3HAYEHHS B XXUTTI OKeaHy Haf3BuYaliHe, OCKifIbKu
BOHM MaloTb NnaHeTapHWUi xapaktep. OcobnvBy ponb BigirpatoThb
BEPTUKANIbHI pyXM — AK YHW3, Tak i Bropy. lMepuwi 36arayytoTb
FAMOVHHI Wapy BOAW KUCHEM, APYTi — BUHOCATb Ha MOBEPXHIO CONi
LN XXWBNEHHSA OpraHi3mis.

Y CyTO MpakTUYHUX LingaX fAadi nNpo  TyCcTWHY BOAM
BMKOPWCTOBYIOTb [J11 BCTAHOB/IEHHA AOMYCTVMMOT OCafikn Kopaobis.
Y 6inblWw rycTiii Bofi 0cafka MeHLa, Y MeHL TycTiil — Ginbwa. A
KOXHWIA [OfATKOBUIA CaHTUMETP [JOMYCTUMOI OCafKu — Le COTHI
nepeBe3eHVX BaHTaXiB. MMifpaxoBaHo, WO ANA BENIMKUX OKEaHIYHUX
CyZeH 3MiHa ocagKu npu 3axogi y npicHi Bogu Moxe gocsaratu 0,3 m.
Benuke npakTUYHe 3HaYeHHA MaEe TakKOX HaABHICTb  PI3KO
BMP&XKEHOr 0 LWapy CTPMOKa ryCTUHM.

KOHTpO/bHI 3anMTaHHA Ta 3aBfaHHSA

1. Po3KpuitTe 3MIiCT NOHATTb NYCTUHW Ta YMOBHOI NYCTVHM
MOPCLKOI BOAM.

2. flKa 3aNe>KHICTb r'yCTVHW MOPCLKOT BOAW Bif TeMmnepaTypu
i CONOHOCTI?

3. AAK 3MIHIOETbCS NYCTUHA MOPCLKI BOAW 3 FNOUHOO?

4. T10ACHITb CYyTb NPOLECY CTUCKYBaHHA MOPCHKOT BOAM.

5. PO3KpuiiTe 3MICT BYEHHSA NPO BOAHI MacK.

6. PO3Ka>KiTb NPO 30HW KOHBEPreHLiT Ta AMBepreHuii.

7. ONUWITb NPaKTUYHe 3HAYEHHS LaHWX NPO ryCTVHY BOAY.

3aBaaHHs 4n1a caMonifroToBKM

3anoBHWUTU  TEPMIHOMOTIYHUIA  CMOBHWK 3 BM3HAYEHHSIM
K/OYOBMX MOHSATb NEKLiAHOro MaTepiasly: nuToMa Bara, NUTOMMiA
06’€M, YMOBHA IyCTUHA, ONPiCHEHHS.



MigrotyBatM [AOMOBiAb Ta MNpe3eHTauil0 Ha OaHy i3
3anporoHOBaHNX HKYE TEM:

1. Ocob6nmBOCTI SBMLLA Y TBOPEHHS BOLHUX Mac.

2. BoaHi macu IHAIACLKOro oKeaHy.

8. BOAHWIN BAJIAHC | PIBEHb CBITOBOIO OKEAHY
1. BopHwii 6anaHc CBiTOBOro OKeaHy.

2. oBepxHsA piBHA OKeaHy.

3. TigpomMeTeoponoriyHi hakTopy KOMMBaHHA PiBHS.

4. CTosui xBuni, ceiLui.

5. CepefHiii piBeHb Mopsi.

Ha BigMiHy Bif reonoriyHnx NPOMKKIB 4yacy 3a iCTOPUYHWIA
nepiog (ocTaHHi 4 - 5 TC. POKiB), Macy i piBeHb Boan y CBiTOBOMY
OKeaHi MOXHa BBaKaTW He3MiHHMMW. OTXke, BUTpaTU i
HagxomMKeHHs BoAu y CBITOBOMY OKeaHi, Cyma AKUX i CKfajae
BOAHMIA GanaHc, MOBMHHI OYTN 0HAKOBUMM.

BuTtpaTtHOlO cTatTeto BOAHOro 6GanaHcy CBITOBOrO OKeaHy €
BMMapOBYBaHHA BOAW 3 MOr0 MOBepXHi. HagxoanTs Bofa y BUNs4
onajiB, PIYKOBOrO CTOKY, a TaKOX KOHAeHcauii BOAAHOI Mmapy Ha
MOBEPXHIO OKeaHy. KOHAeHcaLis Cknajae He3HauyHy 4acTKy BOAHOro
6anaHcy i Het0 MOXKHa 3HeXTyBaTW. TakMM YMHOM, KifIbKiCTb BOAM,
fIKa BUMAPOBYETLCHA, MOBMHHA [OPIBHIOBATU KiNbKOCTI OMagis, Lo
BMMAZat0Tb Ha MOBEPXHIO OKeaHy, MKOC KiNMbKiCTb MPICHUX BOS,
PiYKOBOr0 CTOKY BCiX KOHTWMHEHTIB i OCTpoBiB. Lle TBepMKEHHS
cnpasegnunee AN BOAHOro 6anaHcy Bcboro CBITOBOIMO OKeaHy 3a
GaraTopiuHuin nepiog. ANa AeSKUX YaCTUH OKeaHy i B OKpeMi pOKw
BOHO, $K MpaBWio, He BIANOBIAaE AiMCHOCTI. [lepeBuLLEHHS
BMMApPOBYBaHHA Haf onafamu i piYKOBUM CTOKOM B OKPEMO B3ATOMY
OKeaHi abo Mopi, fiKe BIfIbHO CNOMY4YaETbCA 3  OKeaHoM,
KOMMEHCYETLCS BIAMOBIAHOK KifMbKICTHO BOAM, WO HagXoauTb i3
CyCifHix BogoiiM. HaBnakm, nepeBuLLEHHS onagiB i PiYkoBOro CTOKY
Haj, BMMAapOBYBaHHAM CYNpPOBOLKYETLCS BiLTOKOM BOAM B CYCifHI
6aceiiHn, 3 AKUMWM OKeaH Y1 MOpe MatoTb 6e3nocepefHiil 3B'A30K.
[na i30nb0BaHMX MOpIB, TakmMx fiK Kacniiicbke, BUNapoBYyBaHHA B
OKpeMi POK/ MOXe BIAPI3HATUCSA Bif CyMW ONagis i piYkOBOro CTOKY.



A OCKiNlbK/ BOA00OMIHY i3 CyCigHIMW MOpPSIMW HeMae, TO piBeHb
TakKMx MOPIB 3HAYHO KO/IMBAETLCH 3 POKY B PiK.

Uepes Te, WO Yy BMNApOBYBaHHI, omnagax Ta PiYKOBOMY CTOL
6epe y4acTb TiNbKW NpicHa BoAa, BOAHWI G6anaHc CBITOBOrO OKeaHy
HasuBalOTb MPiCHAM. PiBHSHHA npiCHOro BOAHOro GanaHcy
CBITOBOr0 OKeaHy 3a 6araTopiuHuin nepiog MoXKHa nNogaTh 'y BUrnagi

Eo:Xo+Yo (1)

fe E, — BMNapoByBaHHSA 3 NOBEPXHi OKeaHy; X, — onaau, Lo

BMUMaSIN Ha MOBEPXHIO OKeaHy; Yo, — CTiK BOAW 3 CyLUi (B OCHOBHOMY

MOBEPXHEBWI CTIK PIYOK, OCKINbKM MiA3eMHOK CKMIaf0BOK CTOKY
MOXHa 3HeXTyBaTw).

Y HaBefleHOMY PiBHAHHI KifbKiCTb NPICHUX BOJ, SKi HAAX0AATb
B OKeaH Yy pe3ynbTaTi TaHeHHSi MOPCHLKOro /fib0dy, BBAXKAETHCH
PIBHOKO KiNIbKOCTI BOAW, L0 BUTPAYaETLCA Ha MOro YTBOPEHHS.

Posrnsgaroun BOAHUIA GanaHC KOHKPETHOro OKeaHy (Mops uu
3aTOKM), HEoOXiAHO TaKoXX BpaxoByBaTWM BOAOOOGMIH i3 cycigHimMK
6aceliHamm B:

Ei=Xi:+Yix B (2)

ne Ei, Xi, i Yi — BignoBigHi cknagosi BOAHOro 6anaHcy Ans i-ro
6aceliHy. [N 3aMKHYTUX MOpIB, He 3B’A3aHMX 3 OKeaHOM, BeIM4mHa
B [0piBHIOE HYIO.

Br3HayeHHs BENMYMH YCiX CKNafoBUX BOAHOMO 6anaHcy € ayxe
CKMagHUM 3aBJaHHAM, OCKiNIbKK npsami BUMIPHOBaHHS
BUMapPOBYBaHHA Ta OnafiB y BiJKPUTOMY OKeaHi, K npasBu/o, He
npoBoauTbCA. [py  BU3HAYEHHI LMX CKIALOBMX 3aCTOCOBYHOTb
PO3paxyHKOBi CNOCo6KM abo eKCTpanonAuito YM iHTEpnonsuito Ha
akBaTopii 6aceliHy pe3y/nbTaTiB CMOCTEPEXEHb Ha OGeperoBux i
OCTPIBHMX CTaHUisX. Kpale BMBYEHMIA PiuKOBWIA CTIK. Ane i ud
cknafoea GanaHCy BW3HA4Ya€TbCA HAOAMXKEHO, OCKibKM  Ha
GiNbLIOCTI CepefHIX i ManmMx PivyoK 3eMHOI Kyni He MpOBOAATHLCS
perynspHi BUMIpIOBaHHA BUTPATN BOAM Ha 3amMMKaroumx cTBopax (y
rmpnax). 30BCIM HeMae CUCTEMATUYHUX  CMOCTEPEXEHb  3a
BOA00OMIHOM AaHOro okeaHy (Mops) i3 cycigHimu 6aceitHamn. Mpwu
OPIEHTOBHMX  MifjpaxyHKax  BOAOOOMIHY  4epe3  NPOTOKW
KOPUCTYIOTLCA ENi30ANYHUMI CMOCTEPEXKEHHAMM 32 TeYiAMU B LUX
npoTokax abo BW3HAYalOTb Teuil AUHAMIYHWMM METOLOM, LU0 AN1f
MiNIKOBOAHWX NPOTOK NPU3BOAUTL A0 BENMKMX NOMUOK.



OCHOBHMMMW KOMMOHEHTamM1 BOAHOTO 6anaHCy BCiX OKeaHiB, 3a
BUHATKOM [TiBHiYHOro J1bOAOBMTOTO, € ONaaW i BUMApOBYBaHHA. Y
Tuxomy i TliBHiYHOMY JIbOZOBUTOMY OKeaHax 3a paxyHoK
nepeBuLLEHHA OMagiB i PIYKOBOIO CTOKY HAaZ BUMApPOBYBaHHAM
YTBOPIOETLCA HaJ/IMLLOK BOAMW, SKUA CTiKaE B ATNAHTUYHWUIA |
IHAIACLKNIA OKeaHW.

BigMIHHOCTI  KOMMOHEHTIB BOAHOrO 6GanaHcy Ha Pi3HKX
LuMpoTax 3YMOB/IEHI KNiMaTUYHUMK XapaKTepucT1Kamu:
po3MoAinoM TemnepaTypu MOBITPS i 0COBGNMBOCTAMM aTMOCHEPHOT
LUMPKynauii. HagxomkeHHs NpiCHOT BOAW B OKeaHW 3AiCHIOETHCS
NepeBaXHO B eKBaTOPia/IbHIN 30Hi | B MOMIPHMX LWIMPOTaX NiBLEHHOT
niBKyNni. Y TponiyHmx nosicax 060X MiBKy/b BWMNAapOBYBaHHS, AK
npasuno, nepesuvwlye onagu. [Aediuut BOAM, SKUA NPU  LbOMY
YTBOPKETHLCA, KOMMNEHCYETLCA TEUIAMM.

Y KOMMBAaHHAX BWUMAPOBYBAHHA BENVKE 3HAYEHHA Mae
LUBMAKICTb BITPY. Y 6araTboX parioHax MOMIpPHUX i BUCOKWX LLUMPOT
WBMAKICTb BITPY Pi3KO 3pOCTaE BOCEHM | B3WMKY. Y Li CE30HM
BifMOBIAHO 3pOCTaE i BUMApPOBYBaHHA. Ha faHMX LWIMPOTaxX TakoX
PI3KO 3MIHIOETLCA MPOTATOM POKY BEe/IMYMHA PIYKOBOTO CTOKY.
B3rMKy BOHa pi3K0 3MEHLUYETLCA, OCKi/IbKM TBEPAI onaamn He 6epyTb
y4yacTi y popmyBaHHI CTOKY. BecHolo, nif yac Bogonifng, cCrik,
HaBMaKmW, MakCUMaslbHUIA.

Mae Ce30HHI KONMBaHHA | BOAOOOMIH Mops i3 CycCigHIMK
6aceliHamn. Lle 0co6nMBO XapaKTepHO A1 MOpPIB 3 MYCOHHUM
XapaKTepoM BIiTpiB, Mpu AKOMY BiTPU B3UMKY Ta BAITKY MatOTb
MPOTUNEXHWIA HAMPSAMOK.

BogHuii  6anaHc CBIiTOBOrO OKeaHy TICHO MOB’A3aHWIA i3
TennosuM 6GanaHCOM aTMoctepn Ta OkeaHy. TOMy 6e3 BMBYEHHS
BOfHOro 6anaHcy CBIiTOBOro OKeaHy He MOXHa PO3B'A3yBaTW i
3afa4y Mpo TennioBuin 6anaHc. A Ue, Y CBOK 4Yepry, € OCHOBHOHO
nepeLymMOBOKO /19 AOCMIIKEHHSA KiMaTy 3eMHOT KyNi Ta YCMiLLHOro
MPOrHO3yBaHHS MOroAW.

[na mopiB-03ep, AKi He CNOMyYeHi 3 OKeaHOM, TaKuX §K
Kacnivicbke i ApasbCbke, po3paxyHKU BOAHOro 6GanaHCcy MatoTb
0co6/vBe MPaKTUYHe 3HAYeHHS, OCKI/IbKW KOMMBaHHA BOAHOIO
6anaHcy, MoB'A3aHi, HaNpuKIag, 3 BWUYYEHHAM PIYKOBOTO CTOKY,
NpY3BOAATL O CYTTEBMX KONMBAHb PiBHA. 3HaHHSA BCIX CKNafoBuX



BOAHOrO 6GanaHCy TakKMX MOpIiB HaA3BMYaliHO HeooXiAHe npw
34iViCHEHHI PeryntoBaHHS iX BOAHOTO PeXuMmy.

2. NoBepxHA piBHA OKeaHy

MoBepxHs piBHA CBIiTOBOro okeaHy (piBHeBa ab0 BifnbHa
MOBEPXHS OKeaHy) - Le MOBEPXHS, NepneHAVKYNsapHa Hanpsmky
cunM TSKIHHS. Haragaemo, WO cuna TSKIHHA B AaHiin  Touui
piBHOAIHA BCiX CWA, NPUKNAAeHWX A0 Ui€l TOYKM. OCHOBHUMM
cepes UmMx cun € cuna nputaraHHa 3emi i BifLEeHTpoBa cuna Big ii
[060BOro obepTaHHs.

He36ypeHa npunaMBamu, TeYis My i iHWNMK (paKTopamiy BiflbHa
noBepxHa CBITOBOro OkeaHy 3a (hopmoro 6/1m3bka A0 enincoiga
obepTaHHsA. Y  Hawili  KpaiHi  Ans reofesnyHux  po6iTt
BMKOPMCTOBYIOTb €/1incoig KpacoBCbKOro, KMl Mae po3mip BENMKOI
nisoci (pagiyc 3emni B ekBaTOpianbHiii NaowmHi) 6378245 m i
KOE(ILIEHT CTUCHEHHS (3MeHLUeHHs pagiyca 3emni 6ins nontocis)
0,00335. PeanbHa BiflbHa MOBEPXHS OKeaHy B 3B'A3KY 3
HepiBHOMIPHUM PO3MOAINOM FYCTUHU B HaOGNMXKYOMY [0 NOBEPXHI
NNacTi 3eMHOT KOpU AeLLO BiAPI3HAETLCS Bij enincoiga obepTaHHs i
SBNSiE COOO0 reoid. Ane 3arafom Ui BiAXWIEHHS HEBENUKi i He
nepesuwytoTs +100 M, L0 MOPIBHAHO 3 Pajiycom 3eMHOI KyJii
CTaHOBUTb HE3HAYHY BEINUMHY.

Y cepegvHi MWUHYNOrO CTONITTA, KOMM MOYaM BUKOHYBATK
TOYHI HiBe/IlOBaHHA MICLEBOCTI MpW BUMIpIOBaHHI  BWUCOT, 3a
BIAMITKY Hynsi 6ynn B3ATi cepefHi PiBHI MOpPS, OCKifNbKM BBaXKaN0CH,
o BCi BOHWM ofHaKoBi. lMoganblui AOCAIMKEHHA MNOKasanu, Lo
Hacnpasai Ui piBHI pi3Hi. TOMy 3a Hy/MbOBi MOBEPXHI CUCTEM
HiBE/IIOBaHHS B HalLl Yac NPUIHATO PiBHEBI MOBEPXHI, IKi MPOX0AATb
yepes YMOBHI HyNi BUCOT LUX CUCTEM.

OkpiM Ha3BaHWX (aKTOpPIB — CUAN MpUTAraHHA 3emMni i
BiJLUEHTPOBOI CUWN, — HA PIBHEBY MOBEPXHIO OKeaHy BM/IMBalOTb
(xoya i 3HA4YHO MEHLUOKD MIpOK) TaKOX iHWI UYMHHWUKK, AKi
3YMOB/IOIOTb  KOMMBAHHA PIiBHA B u4aci i npoctopi. OCHOBHMMMU
NPUYMHAMK KONIMBaHHS PiBHS OKeaHiB i MOPIB €:

1. BNIMB  TiAPOMETEOPONOriYHNX  (hakKTopiB,  SKi
3YMOB/IOIOTb BEPTUKASIbHE | FOPU3OHTa/IbHE NEPEMILLEHHS BOLHUX
mac;



2. BMNVB Ha BOAYU OKeaHy KOCMiYHMX
NpUNAMBOTBOPHUX cun Micaus | CoHus;

3. LIS reofMHaMiYHUX CWUN, fAKi MPOABNAOTLCA NpW
TEKTOHIYHMX Mpouecax y 3eMHili kopi (MigBOAHI 3emneTpycwm,
PO3/1I0MU i 3pYLLEHHS 3eMHOT KopW).

KonueaHHA piBHA Mig Ai€to rigpomMeTeoponorivyHmnx npouecis
noAainaTb Ha:

- KONIMBaHHS PiBHSA, BUK/NKaHi 3MiHOK aTMOCHEPHOro TUCKY;

- 3riHHO-HariHHI KONMBaHHS PiBHS;

- KONMBaHHA  piBHA,  3YMOBJ/IEHI  HEPIBHOMIpHICTIO B
npoueci HagXOMKEHHS UM BUTPaTV BOAM (BUMApPOBYBaHHS, onaaw,
PIYKOBUIA CTIK);

- KONMMBaHHSA PiBHSA, BUK/NKaHi 3MIHOKO I'YCTMHU BOAM.

KonveaHHA piBHA, AKI BUK/MKaHI TEKTOHIYHUMMK npoLecamn y
3eMHili Kopi, y CBOO Yepry NoAinatTbCs Ha Kinbka BUiB:

- 3MiHM  piBHSA, 3yMOBMEHI MOBINILHUMW  BEPTUKASTbHUMM
pyxamu Cywi NigHATTAMW 4 OMyCKaHHAMW. [pu  ubOMy
BiflOYBAaETLCA He KOMMBAaHHA C€aMOro piBHA, a MigHATTa 4K
OnyckaHHs 6Gepera, Ha AKOMY MNPOBOAATb CMOCTEPeXeHHs. Tomy
TiIbKW  30a€TbCH, L0 PiBeHb BOAW KONMBAETLCH, HAcMpasdi
KONMBAETLCA MOBEPXHA Cywi. Taki KONMBaHHA Ha3MBalOThCH
BikoBuMU. Mpuknagom moxe 6yTy BOTHIYHa 3aTOKa BanTiicbkoro
MOpA, fe cylla MOoBiIbHO MigHIMAETbCA, a piBeHb MOPS BiHOCHO
3HUKYETBCS.

- 3MiHW piBHSA, NOB'A3aHI 3 pyxamu 3eMHOT KopW. Lle nigHATTS
4M OMyCKaHHA 3Ha4YHMX MpocTopiB AHa CBITOBOro okeaHy i 3miHa
EMHOCTI OKeaHi4HMX 6aceiHiB. Lli npouecy NpoxofsaTb Haf3BUYaiHO
MOBi/IbHO, NPOTArOM Fe0/0rYHNX EroX.

- LUBMAKONAWHHI  3MiHW  piBHA, 3YMOB/MIEHI  Ni4BOAHUMM
3eM/IeTpycaMmn Yv panToBMMM 3CyBaMU 3eMHOT KOPU Ha [Hi OKeaHy,
AKi BUK/IMKAOTb Hebe3neyHi XBusi LyHami.

OcobnuBy yBary AoCnigHWKIB NPUBEPTalOTb KOMMBAHHSA PiBHS,
3YMOB/IEHI  3MeHLUeHHAM abo 36ifblUeHHAM 006'emy BOau Y
CsiTOBOMY OKeaHi. Lleli npouec Moxe NOosCHIOBATUACA YTBOPEHHAM
(TaHEHHsIM) MaTepuKOBOTO /IbOAY Y 3B'A3KY 3 MOXO/IO4AHHAM Ui
MOTENNIiHHAM  KniMaTy. barato BYeHMX BBaXae€, WO 3HayHe
NigBULLEHHA piBHA CBITOBOTO OKeaHy TMPOTArOM OCTaHHLOrO
CTONITTA € HACNiLKOM came Lb0ro npoLecy.



OTXKe, KONMBaHHS PiBHA MOXXHa MNigPO34INUTU Ha ABI Be/WKI
rpynu: 06’eMHi, SiKi NoOB'A3aHi 3i 3MiHOKO KiNbKOCTi BOAW Y GaceitHi, i
JedhopmaviiiHi, BUKNMKaHI MepeMmilleHHAM BOAHUX Mac 3 OAHIel
yacTHM CBITOBOrO OKeaHy B iHLLY.

3. ligpomeTeoponoriyHi hakTopy KosmBaHHA pPiBHA

Mpn  NigBWILEHHI aTMOC(EPHOro TWUCKY PpiBeHb OKeaHy
3HWXKYETLCS, a NPY MOro 3HMXKEHHI — NiABULLYETLCA. TICHWI 3B’A30K
XOfy PiBHA 3 TUCKOM aTMOCHepy NPOCTEXYETbCA B MaslOpPyXOMUX
aHTUUMKNIOHaX. Mpy UMKNOHaX i3 CUAbHUMK BITpaMu MOX/IMBUIA
36ir  NigBULEHHS  PIiBHA, BUK/INMKAHOTO  3HWKEHHAM  TUCKY
aTMocepn, 3 OAHOYaCHMM NiABULLEHHAM PiBHS Nif Aieto BIiTPY i
Teuiil.

Mig gieto BITPY NigioM PiBHS LOCUTbL 3HAYHWI | MOXe JocsAraTut
1-2 M. TpwuBani BiTPM OLHOrO i TOrO X HanpsMKy MPU3BOAATL A0
niginomy i cnagis piBHS, SKi Ha3MBatOTLCA BIAMOBIAHO HaroHamu i
3roHamMu. 3riHHO-HariHHI 3MiHW PIBHS MOXYTb 6YTV TVUMYacoB/MY,
CE30HHUMMW | MOCTIiiHUMKU. TIOCTiHI XapaKTepHi ANs  perioHy
nacatis. B ATnaHTMYHOMY OKeaHi macatu 6e3nepepBHO HaraHalTb
Body B Kapmnbcbke mope i MeKCHKaHCbKy 3aToKy, a nacatv TUxoro
OKeaHy BifraHatoTb BOAy Bif [MaHaMCbKOro nepewniiky. Y
pesynbTaTi piBeHb BOAM 3 0GOKY ATNaHTMYHOIO OKeaHy 6ins
MaHaMCbKOro MepeLuninky BULLWUIA, HDK CepefHiii piBeHb 3 6GOKy
Tunxoro okeaHy, npnméan3HO Ha 50 cm.

Ce30HHI KO/MMBAHHA PIBHA MPOABNAIOTLCA B 30HAaX BMINBY
3axifIHO-CXigHOro nepeHocy, Hanpuknag niBHiYHO-3axifgHi Geperun
€sponu i MiBHIYHOT AMeprKK. B OCiHHbO-3MOBWIA Nepiog, nif vac
MaHyr4oro 30Ha/IbHOrO 3axifHO-CXi4HOro nepeHocy, Bif6yBaeTbCH
NigBWLLEHHA piBHS  6ing  NiBHIYHO-3axigHMX  Geperie 060X
KOHTVHEHTIB, a B NiTHIlA Yac CnoCTepiraeTbCA 3BOPOTHE ABMLLE.

MyCOHN TakOX BMAMBAKOTb Ha CE30HHI MigioMn piBHA 6ing
HaBiTPAHOro 6epera i Ha NagiHHA piBHA 6ind NigBiTpaHOro 6epera. Y
[aneKocXifHMX MOpSAX Y 3MMOBWIA 4ac, KOMM MiBHIYHO-3axifHi
MYCOHHI BITpWY CNpAMOBaHI i3 CyLi Ha Mope, Yy MiBLEHHO-CXiAHUX
paiioHax UMX MOpIiB piBeHb BuWLIbQ, HXX Y MNiBHIYHO-3aXigHMX, a
BNITKY HaBNaKw.



MepiognyHi, He3HauHi 3a BEUYMHOK KOJIMBAHHSA PiBHS
3yMOB/IEHI 6pM30BMMMK BiTpaMu, AKi ABa pasn 3a A06Yy 3MiHIOHTb
HanpsiMoK.

Haibinbl 3Ha4yHi TMMYacoBi HenepioAuyHI KONMBaHHS PiBHSA
BUK/IMKAKOTLCA CUMIbHUMMW 3MiHAMUW aTMOCEPHOro TUCKY i BiTpamu,
AKi MOB'A3aHI 3 MPOXOMKEHHAM Haf MOpeM 6apuyHUX CUCTEM
(LMKNOHIB | aHTUMUMKNOHIB). Pi3Ke nNiABULLEHHA PiBHA MOXe
NpU3BOAUTY A0 KaTacTPoiuHMX HACMiAKiB.

BennumHa KonmBaHHA PiBHS Mig Ai€to 3riHHO-HAriHHUX BIiTpIiB
31eXUTb  BIf CUNW, TPUBAIOCTI | HaMpAMKY BITPY BiAHOCHO
6eperoBoi NiHii, a TaKOX Bif, rMMOWHY | penbedy AHa.

KonmBaHHA piBHA, 3yMOB/EHI HALXOMKEHHAM BOAM (NPUNAvB
OKeaHiYHMX BOf, PIYKOBWIA CTIiK | onaam) abo ii BTpatoto (Bignavs
MOPCbKMX BOJ, B OKeaH Ta BWNapoBYBaHHS), BiA6OYyBaeTbCA B
OCHOBHOMY 33 PaxyHOK 3MiH Be/IMYMHN BOAOOOMIHY 3 OKeaHOM i
PIYKOBOr0 CTOKY. BwunapoByBaHHs i onagy MaroTb [LpyropsgHe
3HaYeHHs i PO3NOAINATLCA Bi/lbL PIBHOMIPHO Y MPOCTOPI | Yaci.

Y MopsiX, BiflbHO 3’€AHaHNX 3 OKeaHOM, 3MiHW BOAOOOMIHY i
PiYKOBOr0 CTOKY BUKIMKatOTb He3HauHi (40 10-20 cMm) KO/MBaHHS
piBHA. Halibinbll CYyTTEBO KO/MMBAHHA PiYKOBOrO CTOKY BMN/MBAE Ha
piBeHb BHYTPILLHIX Ta i30/1bOBaHUX MOpIB, B fKi Bnajae 6Garato
PiYOK.

Mpy  3MeHLUEeHHI TYCTUHM BOAM 36iNblIyeTbC T 06’€eM,
BIZ4NOBIAHO NiABULLYETLCA | PiBeHb. Mpu 36iMbLLEHHI TYCTUHW BOAW
PiBEHb, HAaBMaKM, 3HMKYETLCA. Y 3B'A3KY 3 PIBHOMIPHMM i MOPIBHAHO
MOCTINHMM PO3MiLLlEHHAM 06nacTeil Tennoi i XonogHOT BOAW Ha
3eMHili Kyni (Tenna Boga — B MNpWeKBaToOpia/lbHUX i TPOMiYHUX
0651acTsX, X0N0AHa — B MOMSPHUX) BiAMIHHOCTI PiBHS, 3yMOB/IEHI
PI3HALEIO TYCTUHM BOAM, B LMX 30HaX Xoua i €, ane BOHW LOCUTb
cTai.

OCHOBHOI X MPUYMHOK TakKMX KONMBaHb PIiBHA € Mynbcauii
MOTYXXHOCTI XOMIOAHUX | TENAMX Teuild, @ TaKOX 3rOHW Ta HaroHW.
Konu Big6yBaeTbCA 3riH, TO 3HMXKEHHSA PIiBHS, BUK/MKaHe BITPOM,
HaKNafaeTbCd Ha 3HWKEHHS  PIBHA, 3YMOB/IEHE  MPUMIVBOM
FMABUHHUX, BiNbl XONMOAHUX | rycTux Bod. Ipu HaroHi piBeHb
MigBULLYETHLCA AK 328 PaXyHOK HaroHy BOAM BITPOM, TaK i 3a paxyHOK
NPUTOKY NOBEPXHEBUX BOJ, MEHLLIOT IYCTUHN.



4. CTosui xBuni, celLwi

Ha BigmiHy Bif NOCTYMasibHUX XBW/b, MPU CTOAYMX XBUSAX
BIACYTHE  MOCTynajibHe  MepeMilleHHs  qopMu  XBUIi B
rOpU3OHTaNIbHOMY HanpaMKy. MifowBa cTos40i XBUI YepryeTbes 3
i BEPLUMHOIO, MPUYOMY Lie YepryBaHHsA BifOyBaeTbCA B OLHOMY i
TOMY X MiCLi. Y MeBHMX TOYKax CTOAYUX XBUIb YAaCTUHKMK PigvHN
3a/IMLIAI0TLCS HEPYXOMUMMW. Taki TOYKM HA3MBalOTbCA By3namu.
TOYKM, fe 4YepryroTbCs BepluMHa | MifoLwBa XBWAI, Ha3MBaKOTbCA
ONyKNOCTAMM.

Crosui XBWi YTBOPIKOKOTLCA Bif HakMafaHHA MOCTYMNasbHUX |
BILOUTUX XBUMb Yy pe3ynbTaTi BifOMTTA NOCTYNasbHOT  XBWNI
MepeLIKOO0, PO3MILLEHOK  NEepPneHAVKYNAPHO [0  HanpsmKy
MOLIMPEHHS  XBWMb. Tlpu  NOCTYNafbHUX  XBUASX — HabiNbLLUi
rOPU3OHTa/IbHI LUBMAKOCTI YaCTMHOK CrocTepiraloTbes 6ins rpebeHs
i MigowWBK, a HainbinbLLi BepTUKa/bHI — 6iNs cepegHbOro piBHA (MiX
rpe6eHeM i MiAOLLBOMD); MPY CTOSAUUX XBUMAX, HABMAKW, HanbinbLUi
rOPU30OHTaNbHI  LUBMAKOCTI  criocTepiratotbea  6ing By3niB, a
HainbinbLi BepTUKanbHi — 6insi ONyKNOCTeN.

Crosui xBWni, SKi NPOHMKAaOTb A0 AHa | NPUBOAATL Y PYyX YCHO
TOBLLY BOAMW, Ha3MBatOTbCA celwamu. AKWO cepes 6yAb-aKoro
GaceliHy € TiNbKM OfHa By3/0Ba fliHia i 6ins 6eperis piBeHb TO
ONyCKaeTbCd, TO MiAHIMAETbCA, Taka Ceia Ha3WBaeTbCA
OAHOBY3M10BOK. [pK LbOMY YaCTUHKM BOAWM PyXatoTbCA Brepes, i
HaszafZ, Maibke TOpU3OHTa/IbHO. HKLWO Ceiwa [ABOBYy310Ba, TO B
ONYKNOCTAX Ti YaCTMHKWN PyXaroTbCs BEPTUKA/ILHO, a Nif By3namu i
6ina HUX — Maike ropu3oHTanbHO. Celilli MOXYTb OYTU TaKOX
TPUBY3/10B/MU TOLLLO.

MprYMHaMN BUHUKHEHHS Celill MOXYTb OyTW Pi3Ki 3MiHK
aTMOC(hepHOro TWCKY B MEBHOMY Micli 6aceiiHy, CelCMiyHi
KOMMBaHHSA, 3roHn i HaroHn. OcobnmMBo J06pe BOHM BUPaXKeHI Ha
o3epax, fe Bnepwe i noyannm BuBYaTMCA. Hanpuknag, Ha
YKeHeBCbKOMY 03epi ceiwi MatoTb aMnAiTyay 2 M i nepiog 73 x8. Ha
A30BCbKOMY MOpi BiA3HayeHo ceiwi 3 amnnitygoto 80 cm i
nepiogom fo 23 rog,.



5. CepefHiii piBeHb Mopsi

YCi KonvMBaHHA piBHS BifbyBalOTLCA BiNg AesKoro cepefHbOro
MOMIOXKEHHSA, SKe ABNSiE COOOK CEpefHI0 apUMETUYHY 3 YCbOro
psAfy CNOCTEPeXeHb 3a TpuBaaMiA nepiof 4yacy. TpuBaicTb
CrocTepeXkeHb A/ BU3HAYEHHS MEBHOMO CepefHbOro 6araTtopiyHoro
PIBHA 3aNeXWTb Bif 0COG/MMBOCTE PIBHEBOrO pPeXUMY MoOps, a
TaKOoX Bif, NPaKTUYHUX Liner. 415 pisHUX MOPIB i HaBiTb 4151 PI3HNX
paiioHiB OAHOr0 i TOro XX MOpA LA TpuBanicTb byae pisHoto. LLL06
3'AcyBaTH MiHIManbHY KifbKiCTb POKiB, HEOOXiAHY ANt BU3HAYEHHS
cepefHbOro piBHA i3 334aHOK0 TOYHICTIO, MaloTb BYTI BpaxoBaHi BCi
3MiHM PIBHSA, BUKNUKaHI aTMocepHUMM npouecamun. Hanpuknag,
W06 BM3HAUYUTK CepeaHili piBeHb YOpHOro mMopsi 3 TOYHICTHO =1 cwm,
NOTPIGHI  CMOCTEPEXXEHHS He MeHLWe 22 pokiB. IHKonM 4o
riAPOTEXHIYHUX PO3PaxyHKIB OOMEXYHTHCA MEHLUOK TPUBANiCcTHO
CMOCTEePEXKEHD.

TpuBani 6e3nepepBHi CNOCTEPEXXEHHS 3a PIBHEM Y XapaKTepHMX
MyHKTaX MOpsi  HEeoo6XigHi AN NOBCAKAEHHOI  iH(opMauii
rocrnofapcbKnmM opradizaliaM, a TakoX A1 HayKOBO-AOCNiLHUX
POGIT i PO3POOKM METOAUKM MPOrHO3YyBaHHSA KO/MMBaHb PiBHS.
CnocTepeXxeHHs 3a PiBHEM BUKOHYHOTHCA 32 0MOMOIOK CamMmonmcLs
piBHA a0 BOLOMIPHOK Peikoto, Tak caMo, AK I Ha piykax Ta 03epax.

MpWiNHATO po3paxoBYyBaTV TaKi XapakTepHi PiBHI BOAK:

1. cepefHin [060OBWIA piBeHb BW3HAYAETLCA AK CepefHe 3
NOroAvHHMX BIANIKIB 3a 3anucamy camonucus piBHA abo npu
MOrOANHHUX CNOCTEPEXEHHSX 3a PEIKOIO;

2. CepefHii MICAYHWIA piBeHb OBYUMCMIOETHCA SIK CepefHe i3
cepeaHbL04,060BMX PiBHIB a60 3 MOrOAMHHUX AaHUX 3a MiCALb;

3. CepefHii piyHWIA  piBeHb BW3HAYaETLCA 3a CepeaHiMu
MiCAYHMMM pPiBHAMM ab0 3a NOrOANHHUMK AaHUMI 3a PiK.

KonueaHHsA cepefHiX f060BMX PiBHIB MOXYTb gocarati 2-3 M.
Taka Benvka amnniTyga MoB'A3aHa 3 ABULLAMU 3rOHIB | HAroHis.
CepefHiin piYHMIA piBEHb TaKOX He 3aIULIAETLCS MOCTIHUM, a
3MIHIOETLCA 3 POKY B piK. Li 3MiHM B LinoMy He ay»xe BennKi — o 20
CM. Y Mopsax, AKi He 3B’A3aHi 3i CBITOBMM OKeaHOM, KOJIMBaHHS
cepefiHbOro PiYHOro PIiBHA MOXYTb OYTW 6iNbll 3HAYHUMM, LIO
MoB’A3aHO 3i 3MiHAMW BEMYMHWN PIYKOBOr0 CTOKY, BMMapOBYBaHHS
Ta onagi..



CepefHiil 6araToOpiuyHMn piBeHb BW3HAYAETbCA $IK CepPeaHe
apuMeTUUHE 3 YCiX BiANiKiB PiBHA 3a BECb Nepiof CroCcTepPeXeHb.
Uum TpuBaniwmini nepiog CrnocTepeXeHb 3a piBHEM, TUM Oifblua
TOYHICTb NifgpaxyHKiB.

Y kKonuwHbomy CPCP 3a BigpaxyHKOBY BigMITKYy BCiX
HiBeNipHMX cuCTeM (HyNb  BMUCOT) OYyN10  MPUIAHATO  HyfMb
KpoHwTaaTcbkoro  yTwtoky. [Ans  3anobiraHHA  Bifg'€eMHUM
3HaYeHHsAM  BIANIKiIB  yCi  CNocTepeXeHHs 3a piBHEM  Mops
NPUBOLATLCA [0 TaK 3BaHOIO EAMHOIO HyNA MocTa - BIAMITKM Ha 5 M
HVKYe HyNs KpOHLWITAATCbKOrO (yTLITOKA.

B iHWMX KpaiHax ICHYKTb CBOI HYNbOBI MOBEPXHiI HiBENIPHUX
cucTeM, CBOI  Hyni BWcOT. Ll o6CTaBMHa CTBOPHOE MEBHiI
He3py4yHocTi. Tomy B 1954 p. nNPUAHATO  PpilleHHs  MNpo
YHiBepcasizaLito eBPONeNCcbKOT HiBENMIPHOT MepeXxi.

KOHTpONbHI 3annTaHHSA Ta 3aBAaHHA

1. Po3kpuiiTe 3MICT CKIagoBux (hopmynu BOAHOro 6GanaHcy
CBiTOBOro okeaHy (Mopsl, 3aTOK/ Ta iH.).

2. Big 4oro 3ane>kuTb 3MmiHa noBepxHi piBHA CBiTOBOIO
OKeaHy?

3. MepepaxyiiTe rigpoMeTEeOPONoriyHi (PaKkTopu KOMBAHHA
piBHA CBITOBOIro OKeaHy.

4. Ha3BiTb Ta oOxapakTepusyiiTe MexaHi3M BUHUKHEHHS
CTOAYMX XBWb Ta CeiLLi.

5. 9K B/ po3ymieTe TepMiH «CepefHiil piBeHb MOpsi»?

3aBaaHHSA 4719 caMoniAroTOBKM

3anmoBHUTM  TEPMIHOMOTIYHMIA  CMOBHWMK 3 BU3HAYEHHAM
KMHOUOBMUX MOHATbL /IEKLIAHOIO MaTepiany: CepefHiii 6araTopiyuHuii
piBEHb, CepefHili MiCAYHUI PiBEHb, CepeaHii LOOOBWIA PiBEHD.

MigrotysatM [AOMOBiAb Ta MNpe3eHTauil0 Ha OaHy i3
3anpornoHOBaHNX HXKYE TEM:

1. baraToniTHI 3MIHU PiBHA BOAW B OKeaHi Ta X NPUYUHW.

2. BopHnwin 6anaHc YopHoro mops.



9. MOPCBbKI XBWJ1I TA NPUMNINBU
1. MopcbKi xBuni
2. MNpunnveu B OKeaHi

1. MopcbKi xBuni

Y nonepefHix nekuisx 6yno po3rnsHyTo OCHOBHI  TWNW,
XapaKTepUCTUKN Ta MexaHi3mMmu po3BUTKY XBW/b. Terep 3ynMHUMOCH
6iNbLUe Ha KOHKPETHMX NPUKIagax Tx NposiBy B OKeaHax Ta MOpSiX.

OCHOBHVM BMAOM XBWU/b B OKeaHax i MOpsaX € BiTpoBi. Po3Mipu
BITPOBUX XBW/b 3a/1eXKaTb HE TiflbKW Bif CUW BITPY, ane i Big 1oro
TPVBANOCTI, AOBXWHW PO3rOHY Ta Bif penbedy AHa. 3a gaHumu
YMCNEHHUX CMOCTEPEXEHb Y  BIAKPUTOMY MOpI, Halbinbly
MOBTOPIOBAHICTb  MAalOTb  XBWII  BUCOTOKD  MeHWe 2 M.
MMoBTOPIOBaHICTL XBWb BUCOTOK MOHaZ 6 M CKnajae BCbOro 8%.
YABNEHHA MPO HaibifbLIi BITPOBI XBWMI MOXHA CKMacTU 3 TaKMX
YMOB: XBW/i BUCOTOI 23 M MOXYTb BUHUKHYTU Y TIMOOKOMY MOpi
npy WBKUAKOCTI BITPY 27 Mm/c (97 Km/rog) npv TpMBAIOCTI Aii MoHaz,
44 rofMHN | JOBXMHI Po3roHy noHag 2183 kM. OueBMAHO, WO TakKi
YMOBW MOXYTb CKNacTUCA Aasieko He CKpi3b i He 3aBxXaun. Hasegemo
pO3paxyHKOBI AaHi Npo napameTpu BITPOBUX XBUMb B Tabnuui 9.1.
(3a /1. TitoBUMm):

Tabnuus 9.1. Po3paxyHKOBI aHi BITPOBUX XBU/b
(3a /1. TiToBUM):

BiTep XBuni
Cwuna,|LUBna-|Po3riH,/Yac gii Bucota CepepHsi| CTyniHb
6an |KiCTb,| KM |TFOAWH [3a 6e3MeYHICTHO,|]0BXMNHA, XBUIHOBAHHS,
m/c p =3% M 6an

4 6 108 | 11,3 1,16 23 3

5 9 243 | 17,0 2,60 52 5

6 11 363 | 20,8 3,90 76 6

7 14 588 | 26,4 6,30 124 7

8 17 867 | 32,1 9,30 185 8

9 20 | 1200 | 37,8 12,90 256 9

10 23 | 1587 | 43,5 17,0 337 9

11 27 | 2183 | 51,0 26,6 462 9

12 90 | 2700 | 56,7 29,0 575 9




Hain6inbLumnin BNAMB Ha 6YPXINBICTb MOPS YMHATD:

1. Cuna, CTIMKICTb Ta HANPSIMOK LUTOPMOBUX BITPIB.

2. Penbed aHa.

3. O6MexKeHICTb aKkBaTopiil Ta CTyMiHb PO34/1EHOBAHOCTI MOpS
Ha OKpeMi 6aceiHu.

4. MOXNMBOCTI MPOHWKHEHHA B HLOrO XBWAI 3 CYCIAHIX
3HaYHMX aKBaTOPIlA.

5. PO3BMTOK N1b6040BOI0 NOKPUBY.

31MOI0 B KOXHOT NiBKy/i CNOCTepiraeTbes bibLia MMOBIPHICTb
wropmie. OKpiM TOro, BOHa B LiNOMY MifBuLLeHa y BIAKPUTUX
mpocTopax MiBAEHHOTO OKeaHy, a Ha wwupoTax 40-50° TyT
pO3TalLOBaHi palioHK Mif Ha3BOK «peBy4i COPOKOBI», Ae LUTOPMM
HabiNbLWi y CBITI | Maike He NPUNUHAIOTLCA. HalbinbLwi BITPOBI
XBUNi, MPO fKi 3ragyeTbCs Yy HAyKOBIi niTepatypi (sKki 6ynu
CMOCTEPeXeHi), Manm BUCOTY A0 25 M. 3a  BisyalbHUMM
CMOCTePeXXeHHSMMN BUCOTa MOXe Jocaratv HasiTb 30-35 M.

Kpim BITPOBMX, Haf3BU4YaiiHO BaXXNMBWUIA BWUA XBWb — [OBFi
(Hacamnepeq LyHami). OCHOBHVMM paiiOHOM 3apOPKEHHS LlyHami €
BMCOKOCENCMIYHWIA (TEKTOHIYHO aKTWMBHWIA) NOSIC TUXOrO OKeaHy.
AJle BOHM NPOABAAIOTLCA | B iHWKX perioHax. BigomocTi npo HWMX
36epernuca Big 479 poky Ao Hawor epun. [o 80 pokie XX cToniTTa
X HapaxoBaHOo 355, 3 HuUX 30 - BUKIMKaHI BY/IKaHIYHUMMK
BMBEPXKEHHAMMW. Y Tuxomy okeaHi ix 6yno 308; B ATNaHTUYHOMY
(BigKkpuTa akeatopif) — 26; a y CepeasemHoMy mopi — 21. He Bci
LyHami KatacTpodhiuHi. OCHOBHa Maca CTBOPHOE XBUAI NPn60I0 Ao 5-
6 M. B AnoHii 3 99 yyHami nuwe 17 6ynu pyiiHisHi, Ha Kamuartyi 3
16 — 4, Ha MaBaiax 3 49 — 5.

TUM He MeHLU KaTacTpoiyHi LyHaMi — Haa3BMYaliHO BaXk/nBe
asuLLe npupoau. Ix BucoTa 6ins 6eperis gocsarae AecaTkis MeTpis. Ix
NpuxoLy, fK MpaBwno, Nepefye NMOHWKEHHA PIBHA Mops i npuxifg
MOPIBHAHO HEBENMKUX XBWMb. [Lani Moxe 6yTM MNOBTOPHE
MOHWKEHHS PiBHSA MOpPSA i MicNs Ub0ro NPUXoaaTb XBUAi LyHami. 3a
MepLUOID BENMKOID XBUEKD MOXYTb MPUATK LWe f[eKifbka 3
iHTepBanamm Bif 20 xBununH Ao 1-2 roguvH. [ekonu npuxig LyHami
CYMNPOBOKYETbCA CBIYEHHAM BOAW Ta [HA, CTBOPEHMM M/IaHKTOHOM.
[ekonn BOHO OyBa€ HaCTiMbKM CWAbHUM, WO Haragye cnanax
MPOXEKTOPY.



BvBYEHHA LUyHaMi Ta IHWWX XBWIb LIe TMPOAOBXKYETLCA.
LlikaBuM Ta Hebe3neyHUM O06’€KTOM € MOOAUHOKI XBWUIT —
CONITOHWU. PO3ropHyTI CNy>6u cnocTepeXkeHb Ta NonepeskeHb Npo
LyHaMmi Ta LUTOpMMU.

2. Mpunnnen B oKeaHi

MpunaveBHUMKU ABuwamMun (Npunaneamu) y CBITOBOMY OKeaHi
HasuBalOTb [MHaMiYHi Ta iHWI Mpouecn, BUKIWKaHI i€l
MPUNIMBOYTBOPIOOUMX CWN.  Lii  CuAM  BUHUKatOTb  YHaCnifoK
rpaBiTayiiHoi B3aEMOAIT B KOCMiYHil cuctemi 3emnsa — Micaup —
CoHue. TpunnuBoyTBOptotOYa cuia  Micaus B cepefHbOMY
nepesuwye COHAYHY y 2,17 pa3y. TOMY OCHOBHI puCK NPUNANBHUX
SBULL, BU3HAYatOTLCA B3aEMOPO3TaLlyBaHHAM 3eMi Ta Micsaus.

3MiHM BIHOCHOrO TMOMOXEHHA TiN Yy KOCMIYHIA CcUCTEMI
NPUBOAATL A0 MIHMMBOCTI NPUMNANBOYTBOPIOKOYOT CUIN. 3 THLLIOTO
60Ky, Ha nposswu 1T Ail BNAMBalOTL (i3nKO-reorpadiyHi ymoBw.
MpunanBHI sABMLLA Big0yBalOTLCA He TiNbKW Yy rigpocdepi, ane i B
aTMocepi, a TakoX B nitoctepi Ta BCbOMy Tini 3emni. 3 uum
MoB’A3aHe, HanNpuKag, Tak 3BaHe NPUM/VBHe TepTs i rasibMyBaHHS
[060BOro 06epTaHHsA 3emsii.

Y Hac 3a paxyHOK f[o60Boro ob6eptaHHsi 3emni fis cun €
nepiofnyYHOI0, TOOGTO BOHM YTBOPIKOKOTb MNPUMANBHY XBWIIO, LWO
PYXa€eTbCsi  MPOTM  HanpsMKy 06epTaHHA. TOMy  OCHOBOKO
NPUNAUBHUX HBULL, € NepioguyHi KOMMBAHHA PiBHIB BOAW, AKI
HalbiNblle NPOABATLCA 6ing  Geperi. IX (asv HasvBaOTb
npunavBamMu Ta BIANAMBaMW. TOMY «NPUMNANBKY» Y 3arajlbHOMY
3Ha4YeHHI — Lie CKopoyeHa Ha3Ba.

Xoua, peasibHi rpaikv NPUNAMBHUX 3MiH PIBHIB BOAM Ay>Ke
CKnagHi (Lo BiANOBIgAE CKMAAHOCTI ABMLLA), MOXHA BUAINUTA [esKi
OCHOBHI XapaKTepuUCTUKK, AKi BUKOPUCTOBYOTL MPW OMMUCI Ta aHanisi
NpuNAMBIB. HaiBuLwmiA piBeHb 3a Nepiog PO3BUTKY SBULLA HA3MBatOTb
nosHoto Bogoto (MB), HavHWKUMA —manoto Bogoto (MB). Akwo 3a
[06y cnocTepiratoTbes Mo Agi MB Ta MB TO 104aTKOBO PO3pi3HAOTL
BUCOKY Ta Hu3bKy (BMB, HMB, BMB, HMB). Ix B/COTY Mo3HauatoTh
BignosigHumu ingekcamut (hens i T. 4.).

BennuvHa npunnuey 6yBae BennKa Ta Mana:

B = hgne — hume Ta b= huns — haus.



AMNAiTyga — Ue BIAXWIEHHS MNOBHOI Ta Manoi BOAW Bif,
cepeiHbOro NPUNNBHOIO PiBHA (Zo).

MomeHTH Yacy, kKonu HacTawoTs B Ta MB nosHayatoThb tng Ta
tMB.

TpuBanicTb 3pOCTaHHA PIiBHIB t; = tng — tws, a NafiHHA
(NOHWXKeHHA) tn = tve—tns.

Mepiog npunaMBY — Yac Mi>K CyCigHIMU terg.

MicsauHMiA NPOMDKOK (tv) — 4Yac MiDXK MOMEHTOM BEPXHbOT
KynbMmiHayii Micaus Ha MepugiaHi faHoOro Micus Ta MOMEHTOM
HacTaBaHHS Hainbmkyori MB.

CepefHe 3HayeHHs ty He MeHLLUEe HIXX 3a MOMOBUHY MiCAYHOIO
MiCALA Ha3MBaKOTb CepeHbOI0 NPUKIALHOK roguHoto (CH).

MpunanBHI Tedil MOXYTb BYTW CUMbHI 3a Jo6y Ta cnabki 3a
no6y.

ABMLLE NPUNAKMBIB  XapaKTepU3YETbCA  MIHAMBICTIO  (Tak
3BaHNMWN HepiBHOCTAMM). Lle BigXUeHHs yacy HacTaBaHHS MOBHUX
Ta MaIMX BOJ, a TaKOX BeIMYMH MPUNAMBY Bif CepefHiX 3HaYeHb
ans AaHoTl MiCLLeBOCTi. HepiBHOCTi MoB’A3aHi i3
B3aeMopo3TawlyBaHHAM 3emni, Micaus Ta CoHus. BuainsaioTb Taki
OCHOBHI BMAM: A0060BI, MiBMIiCAYHI, MiCAYHI (MapanakTuyHi) Ta
[LOBronepioAnyHi.

XapakTep NPUMMBHUX ABULL, CYTTEBO 3MIHIOETLCA TaKOX 1 Y
Pi3HMX YacTMHaxX noBepxHi 3emsi (4eKonyM HagiTb Ha BifcTaHi
[ecATKIB KifloMeTpiB). Taka MiHAMBICTb NOB’A3aHa 3 0COBMBOCTAMM
penbedy AHa, obpucie GeperoBoi MiHil, po3Mipamn i rAnbuHamu
MPOTOK Ta iHWMMW (pakTopamu. Asie, He3BaXKa0UM Ha Le, NPUNInBu
BLAETLCA KnacuikyBaTW 3a MEBHWMMW OCHOBHMMW O3Hakamu. Ha
puc. 1 nokasaHi rpagiki 3MiH PIBHIB MOps ANS PI3HUX TWMiB
npunaunBiB.

OCHOBHMMM TUNAMW NPUNNBIB BBAXKAIOTb:

1) niBgo608I;

2) [060Bi;

3) 3MiLLaHi;

4) HenpaBWbHI NiBJO6GOBI;

5) aHOManbHi.

Mepiog niBgo6oBMX NPUNAMBIB CKNafae MOMOBUHY MiCAYHOT
[obyv — 12 roguH 25 xBunvH. (MicsiyHa go6a Ginblua 3a 3eMHy,
TOMy wWwo Micsub NOCTYNnoBO 06epTaETbCs HaBKOMO 3emsi B



HanpamKy Ti 4o60Boro obepTaHHs). BUCOTK BCIX NOBHMX Ta Ma/nx
BOZ 3MIHIOIOTbCA MNaBHO. AMMIITYAM 3MIHIOOTHCA NPOTArOM
micaud BignosigHo fo da3 Micaus (MonoXeHHs BiJHOCHO HarpamKy
Ha CoHue). Mig vac noBHoro Ta monogoro Micaus amnaityau
Hainbinbwi (BigNoBigHO A0 (ha3 Has3mBatOTbCA CisiriiHummn). Konm
Micaub 3HaxoAMTbCS y NepLlili abo TpeTil uBepTax (KBagpaTypu) —
NPUNAMBK HaiMeHLWi (KBagpaTypHi).

[o6oBi npunavem MatoTb nepiog 24 roavHn 50 XBWAMH
(micsuHa fo6a). Kpuea 3miH piBHIB Mae npaBunbHy gopmy (6113bKYy
[0 CuHycoign). AMMAITYyAa 3a1eXuTb Bif, CXWUIEHHA Micaus
(nnowwmHa obepTaHHA AKOro HaxuaeHa BiHOCHO M/IOWMHN eKBaTopa
3emni nig KyTom). 3a MicsauHmMin micsaupb (nepiog 06epTaHHS HaBKOMO
3emni, 27 fi6 8 roanH) cxuneHHs 6yBae MakCUMa/lbHUM MiBHIYHUM,
MaKCUMaJlbHUM  MiBAEHHMM | [Ba pasn HynboBUM (NepeTuH
ekBatopy). TakMM UMHOM, MNpY  MaKCUMaIbHUX  CXUJIEHHAX
CrnocTepiralnTbCad MakCUMasbHi amnniTygn npunanBiB — TPOMiYdHi
npunnuen. Tpn nepeTuHi MicaueM ekBaTopa CrOCTepiratoThes
MiHiManbHi — eKBaTopianbHi NPUNAMBMK.

HenpaBunbHi  NiBAO6GOBI  MpUMNAMBYA  XapaKTepu3yoTbCs
PI3HALEIO Y BMCOTaxX MOBHMX Ta MaJMX BOL YNPOAOBX MiCAYHOI
[o6y  (pobosi  HepiBHOCTI). Lli  HepiBHOCTI MakCUMasibHI  npw
HanBiNbLIMX cXuneHHsaX Micausa — TponivyHi NPMNANBY, a MiHIManbHi
MpW HYNbOBOMY CXWEHHI — PIBHOAEHHI MPUMNBN.

HenpaswnbHi f060BI NPUNIMBM B OCHOBHOMY MatOTb [060BWiA
XapakTtep, ane npu Mepexofi MicAus 4Yepe3 eKBaTop BMHUKaKOTb
niego6o.i. MNpwn 36iNblUIEHHI CXWUNEHHS [060BI HEPIBHOCTI LUBUAKO
36i/bLUYOTHCA: MPUMIMBU 3HOBY CTaKTb A0O0BUMM.

AHOMasbHI NPUNANBKA PO3NOBCKOKEHHI Masio. BOHM CKnagHi i
4acTo Henpasw/bHI. B OCHOBHOMY NOB’A3aHi 3 BM/IMBOM Mi/IKOBOJp,
rUPA PiYOK, PO3MNOBCIOMKEHHSAM NPUNNBHUX TEYil.

IMOACHEHHA NPUNAMBHUX ABULL Aal0OTh TEOPIT NpUNAnBiB. dakTu
B3aEMOMOB’A3aHOCTI NPUNAMBIB Ta pyxiB Micaus 6ynm nomiveHi e
B AaBHWHY. Ane TiNbKW BiAKPUTTA 3aKOHY BCECBITHHOrO TSHKiHHS
[0 MOX/MBICTb CTBOPUTM Teopito. Lle 3po6us |. HbtoToH y 807
pokax  XVII  cTonitTa.  PO3rNsHEMO  CXeMy  BMHWKHEHHS
NPUNINBOYTBOPIOKOYOT cun B cucteMi 3emnsa — Micsup (puc. 9.1.)
O6ugsa KocMiyHMX Tina 06epTalTbCs BiJHOCHO LEHTPY Mac Yy
HanpsMKy 3 3axofy Ha cxig. Mpu ubomy 3eMns 34iCHIOE TaKoX



fo60Be 00epTaHHA B LbOMY HanpsAMKy. BHacnifok B3aeMHOro
NpuTAraHHA Ta A1 BIAUEHTPOBMX CUN Ha KOXHY YacTKy BOAM
CBIiTOBOr0 OKeaHy Ait0Tb Taki CUN:

1. Cvna nputaraHHa 3emni.

2. BigueHTposa cuna go6oBoro obepTaHHs 3emiii.

3. Cuna nputaraHHsa Micsug.

4. BigueHTpoBa cuna Bij CrifibHOro 06epTaHHs BCIET KOCMIYHOI
CUCTEMM.

LLEHAHET [oE:

ST L

Thucenni

CEMTITHEH
B T = viemmen
TTocooni
KU AR 2 T

(CCPTAMEL Hoa0l Frniren e
TUITIUDTIHA

Puc. 9.1. [loboBa HepiBHICTb NPUNINBIB

Mepwi ABi CUAM Yy KOXHIN TOYLi OKeaHy MOCTINHI B Yaci i He
NpuUiAMatoTb y4acTb Y CTBOPEHHI NPMNAKBIB. [1Bi iHLWI CUAW 3MiHHI B
yaci i CTBOPIOKOTL NPUNIMBKU. Po3rnsiHeMo cneumdiky ix air.

Ha neBHW A MOMEHT 4acy BifUEHTPOBI CWAM  CMifIbHOIO
06epTaHHs CKpi3b OAHAKOBI 3a BE/IMYMHOK Ta HaNpPAMKOM (pwc. 9.2,
NyHKTUP). Cuna npuTaraHHa Micaua pisHa 3a BenuMymHow (B
3a/1eXKHOCTI Bif BifcTaHi) Ta Hanpamom (puc. 9.2, TOHKiI CyLi/IbHI
cTpinkn). Ix BekTopHa Ccyma (TOBCTi CTpiNKM) — uUe i €
NpUNINBOYTBOPIOOYA cua B cucTeMi. BignosigHo ao 11 posnoginy
Ta Ail gedopmyeTbcsi NOBEPXHA OKeaHy. Lle Bif6yBaeTbCA A0TH,
MOKW  TOPU3OHT&IbHI  TPajieHTM  TUCKY He  BPIBHOBaXaTb
MPUNJMBOYTBOPIOKOYI  CUNW. Y  TakOMy MOJMOXEHHI  piBHOBaru
MOBEPXHSA OKeaHy Mae (hopMmy CepuyHOro enincoigy obepTaHHsA —
npunaueHoro. BignosigHO A0 Teopii HbIOTOHA, AKLWO 3HEXTYBATK
B’A3KICTIO, €HEepriel0 BOAWM i TepTaM Bif4 [Ha, enincoig npunavey



3aBXKAn 30epirac NONOXEHHS CTaTUYHOI piBHOBarM (Tomy Teopis
OTpVMasa HasBy — CTaTUYHOI Teopii NPUNIUBIBY).

Hanparaan

Ha Micaup ""'_1""5’ i T -
) '\ﬁapuuemp

Jamna

Puc. 9.2 Posnogin npunavBOyTBOPKOKYNX CUN Y PI3HUX
TOUKax NoBepXHi 3emi.

Cunun: 1 — npunanBOYyTBOPHOBASIbHA; 2 — TAXIHHA Micaus; 3 —
BifLEeHTpoBa cucTemu 3emnsd — Micsub

3a paxyHOK J060BOro obeptaHHA 3eMAi NPUNANBHUIA eNincoig
Hi6WN pyxaeTbcs HaBKOO i NOBepXHi. MOBHMIA 06epT BifOYBaETHCA
3a 24 rognHun nnoc 50 XBUAMH (Yac BIANOBIAHUIA [0 KyTa, Ha AKWR
BCTUrae 3micTutuca Micaub). AKLLO po3rnagaTy 3MiHW PiBHA BOAWN Y
MeBHI ToYLi OKeaHy, TO 3a fdaHui nepiog (MicsyHy p[o6y) BiH
BCTUrHe MPOWTW [ABI Manux i ABi MOBHWX BOAW. YCKNaLHEHHA
KapTUHW NPUNAMBIB NOB’A3aHi 3 GiNbLU CKNaAHOK KapTUHOK pPyXiB
AK y cucteMi 3emnd — Micaup, Tak i y cuctemi 3emng — Micsaup —
CoHue. BrHUKalOTb BiAMIHHOCTI Yy BMCOTI Ta B 4aci HacTynaHHs
MOCNiA0BHUX MOBHUX Ta Ma/nX BOZ, AKi Ha3nBalOTb HEPIBHOCTAMM.
JocnimKeHHs HepiBHOCTel € CK1aL0BOK YaCTUHOK Teopil.

CratmyHa Teopia npunauBiB  6asyBalaCb Ha  MEBHUX
CMPOLLEHHAX Ta BUKOPUCTaHHI 3aKOHY BCECBITHbOIO TSXKIHHA. Ase
BIVCHI NpUNAvBY BiAPI3HAKOTLCA Bif pe3y/bTaTiB 064NCIEHD 3a HELO.
HafBHICTb LMX HefONiKiB 3Mycuia LWyKaTM HOBI nigxogn y
[OCNIKEHHAX MpUNAKMBIB. BaxnMBuM KpPOKOM 6yfio  BBeLEeHHA



M. Nannacom y 70-x pokax XVIII cToNiTTA ysBAEHb NPO NPUNNBHI
xBuni. Lle gano noyatok po3BUTKY AUHaMIYHOT Teopil Npunaueis.
OcCKiflbK/  MpUNAYBOYTBOPIOOYI  CUIM - Ai0Tb  HA  Macu  BOAM
NnepiogMyHo, BOHM  TMOBWHHI  BUK/WKATU  KOMIMBAIbHI  PyXK
XBWUNENoAibHoro xapaktepy. To4i NPUNANBYA MOXHA PO3rNsagaTh AK
HacNifoK Pyxy TMPUMNMBHUX XBWUMb. IX [OBXMHW CKNafaloTh
MOSIOBMHY AOBXMWHW Napanesi. BOHU € He TifIbKu BUMYLLEHUMW, ane
i BiNbHMMM, LLIO PO3BMBAOTLCA 3a IHEpLEtO i, BigNoBiAHO, AeAKUMU
BIACHUMM  3aKOHOMIpHOCTAMMW.  Po3rnag — uux  AVHaMiyHUX
3aKOHOMIPHOCTeM i3 BpaxyBaHHSAM peaslbHUX ()OPM OKeaHiB Ta MOpiB
— Le npegmeT AMHaMiYHOT Teopii NpunMBiB. PeasibHa TX KapTuHa
BUABMIACb  AOCUTb  CKMaAHOK. BoOHM  cknagaloTbed  AK - 3
NoCTyNanbHUX TakK | 3i CTOAYMX XBUNb. KpiM TOro, iCHYyHOTb TOYKMU,
[le NPUNAUBHI KOMMBAHHA PIBHIB BIACYTHI — am®igpOMiUHi TOUKN.
He3gaxkatoum Ha BCi CKMAAHOCTI, MPUMAMBOYTBOPIOOYI CUIM i
BiANOBIAHI 3MiHM PIiBHIB Ta TeYiil 3a1MWAOTLCA MEPioANYHMN.
BoHU npoxogaTh neBHi Nepion 3MmiH 3a NeBHI MPOMDKKK yacy. Lia
3ara/lbHa BflaCTMBICTb MPUMNAMBIB  MOKNajeHa B OCHOBY iX
rapMOHIYHOro aHanisy Ta nonepegHLOro 064McneHHs (NPOrHosy).
CknafiHi 3MiHVM NOTeHUiany npuna“BOYTBOPIOKOYOT CU/IM Ta PiBHIB
BOAM (Teyiid) po3rnagatoTbCa AK CyMa MEBHUX TFapMOHIYHMX
CK/1afl0BMX XBWU/Ib.

MpunaueHi  XBUAMT  CyNpoOBOMAXKYKOTbCA  Tediamu.  Lle
FOPU30OHTANIbHO - OpGiTasibHi PyXn BOA, LLO NEPIOAMNYHO 3MiHIOKTh
HanpaMoK i WBMAKICTb. OCHOBHI  enemMeHTW  po3noginy 1X
XapaKTePUCTMK Yy 4aci BignoBigatoTb XapakTepy MpunauBeiB.
MpunAnBHI Tedil XapakTepHi 415 3BY>KEHUX AiNIAHOK MOpIB, NPOTOK,
3aToK, rmpn pivyok. OcobnveuM NiABMAOM € 06epTOBi Teuil, AKi
MOCTINHO 3MIHIOOTb HanpsSIMOK MeHLUEe, 3MiHIOKUM abCoNKOTHI
3HaYeHHA LUBUAKOCTEN. MpunnusHi Teuii CNPUAIOTb
NepemillyBaHHIO BOfA, MOXYTb MPUBOAUTU [0 CTUCKaHHA Ta
PO3pPILKEHHA MOPCLKOr0 NbOAY.

MpunnnBHi - XBWANI  TakoX  TPaHCHOPMYIOTbCA Y MEBHUX
NOKa/bHMUX yMoBax. Tak, Y BiLKPUTOMY OKeaHi BE/IMUMHW CI3ITIAHNX
npunaueiB ctaHoenAaTb 6ing 0,8 M, a KBagpaTypHux — 6insg 0,3 m.
Lli 3HayeHHs 6nM3bKI [0 PO3paxyHKOBUX 3a CTaTUYHOKD TEOpiElo.
Ane MmicueBi 0CO6/1MBOCTI  MPUMAMBIB  HE  MOSCHIOKTLCA  Hi
CTaTUYHO, Hi AUHaMIYHOIO Teopieto. KoxeH i3nko-reorpadiyHuii



paiioH NPMOEPEXHOI 30HM Mae CBOI 0COGNIMBOCTI (penbed [AHa,
XapakTep 6eperoBoi NiHiT, rMMOMHKX Ta iH.). BOHM BNANBalOTL SIK Ha
BE/IMUMHY, TaK | Ha NepiogNYHICTL NPUNIUBIB.

Mpu BXOAi Y BY3bKi 3aTOKM NPUMNJIMBHA XBWUNA PI3KO HapoCTae
(oo 15 m Ta 6inbLue), a WBMAKICTb NPUNIMBHOI TeYil MOXe gocsratu
5 wm/c. Topsag i3 LMPWHOI, 3HAYHO BMAMBAE TIMOMHA 3aTOKMW.
[JocnimKeHo, Lo Npu 04HAKOBIM LWMPWHI | 3MEHLEHHI rnbuH y 10
pasiB BMCOTa XBWi 306iNblIyeTbCs BTPUYi. lMpsama XBUNS AeKONM
«CKNaJaeTbCs» 3 BiAOUTOIO.

Mpunnven  BONOAIKOTL EHeprieto, fAKa Yy MiBTOpa pasu
MepeBuLLYE EHepritlo BCiX PiYOK. IX BUKOPUCTOBYHOTb OKpeMi
NPUNINBHI €N1eKTPOCTaHLT.

KOHTPONbHI 3annTaHHSA Ta 3aBAjaHHSA

1. OCHOBHI TUWMKX XBWNb i NPUUNHM TX BUHUKHEHHS.

2. HaBefiTb po3paxyHKoBi AaHi napameTpiB BiTPOBMX XBWMb 3a
. TiTosuwm.

3. AKi cunm LiI0Tb Ha KOXKHY YacTKy Boau CBITOBOIO OKeaHy
BHACNi 0K B3AEMHOI0 NPUTAraHHA Ta Aii BiALeH TPoBMX cun?

4. Ha3BiTb Ta oxapakTepusyiiTe OCHOBHI TWUNU NpUIuBIB Ta
UMHHUKM, AKi IX (DOPMYIOTb.

5. Po3kpuiiTe 0co6nMBOCTI PO3MOAINY NPUNANBOYTBOPKOOUMX
CWUN 'Y PI3HUX TOYKax NosepxHi 3emii.

3aBaaHHSA /19 CaMOriAroTOBKM
3anoBHWUTM  TEPMIHOMOTIYHUIA  CMOBHWMK 3 BU3HAYEHHAM
K/THOUOBUX MOHATb IEKLiAHOr0 MaTepiany.

Migrotysaty [ONOBiAb Ta Mpe3eHTaUil0 Ha OfHYy i3
3anporoHOBaHNX HUKYE TEM:

1. HainbinbL pyiiHiBHI LyHaMi 3a iCTOpito NoACTBa.

2. Bnave npunnveiB Ha >XNTTA B OKeaHi.



10. MOPCbKI TEYIT
1. OCHOBHI TU1NY TEYil i NPUYMHK TX Y TBOPEHHS.
2. l'yCTUHHI, BITPOBI Ta 3riHHO-HariHHI Teuil.
3. CTokosi, 6aporpagieHTHi, nNpPUNIMBHO-BILNMBHI Ta
TNNOUHHI TeuiT.
4. Bnnue Ha Teuil penbedpy aHa Ta obpucis beperis.
5. 3arasibHa uupkKynalis Bog CeiTOBOro OKeaHy.

1. OCHOBHIi TN TeYi | NPUYMHN X YTBOPEHHS

Teuis — Ue MOCTYNaIbHWA pyxX YacTUHOK BOAM B
rOpPU30OHTa/IbHOMY HanpAMKY. B okeaHi nepeHeceHHs YaCTUHOK BOAM
3 O[JHOr0 palioHy B iHWNIA BifAOYBa€ETbCSA Ha TUCAYI KiflomeTpiB. Teuil
noLuMpeHi No BCii ToBLYi Bog4 CBITOBOro OKeaHy. Y BepPXHiX Luapax
BOHM HalbinbLl Pi3HOMaHITHI i NOTYXHI. Ha BefIMKUX rambuHax i
6ins AHa iCHYIOTb 3HAYHO MOBINbHILWI NepeMilleHHs BOAHMX Mac
nepeBaXKHO B HaNPsIMKY, 3BOPOTHOMY A0 NMOBEPXHEBOT Teuil.

MopcbKi Teuil NofiNgoThea 3a TaKMMU 03HAKaMM:

38 MOXOPKEHHAM — BITPOBI, NYCTUHHI, NPUNAUBHO-BI4N/NBHI
TOLLO;

3a TPMBANICTIO YW CTaNiCTO — MOCTIWHI, TWUMYacosi
(HenepiogunuHi) i nepioguyHi. MOCTIAHAMM Ha3MBalOTb Teuil, AKi
3aBXKAM CMnOCTepiraloTbCd B OAHMX | TUX XXe MiCUAX OKeaHy i
XapaKTepusyoTbCA NEBHUM reHepasibHUM HanpsamkoM (FonbgeTpim,
Kypocio, nacaTHi Teuii). Twumuyacosi (HemepiognuHi)  Teuil
BUHUKaIOTbL | iCHYIOTb 3aBASKM HEMEPiogMYHMM BriIBaM 30BHiLLIHIX
cun, 3aBnepLu — BiTpy. MepiognyHi Tedil MOBTOPIOKOTLCA Yepes PiBHi
MPOMIKKM Yacy B MEBHIN NOCMILOBHOCTI (Hanpuknag, NpunanBHO-
BIAMNBHI);

3a rMMOMHOK pOo3TallyBaHHA — MOBEPXHEBI, FMMOMHHI Ta
MPUAOHHI;

32 XapaKTepoM pyxy — MPAMONiHIAHI |  KPWUBOAIHIMHI.
OcTaHHi, Yy CBOK uepry, TMOAINAKOTLCA Ha LUMK/IOHAbHI Ta
AHTULMKIIOHAIBHI;

3a (I3VKO-XIMIYHMMW BNACTUBOCTAMM BOLHUX Mac, LU0
NepeHoCcATbCS, - Tenni i XonoAHi, a TakKoX CONOHI i po3npicHeHi. Y
MiBHIYHIN NiBKYyNi, K NpaBUo, Teyii, AKi pyxatoTbCA B MiBHIYHOMY
HanpaMKy, Tenni, a Ti, WO pyXalTbCa Ha NiBAEHb — XONOAHI. Y
NiBAEHHIN NiBKyNi — HaBMaku.



Haibinbl 3aranbHa reHeTWYHa Knacudikauis Tedin. Tomy
PO3rnsAHeMo 1T AeTanbHile. 3a cunamu, WO BUKINKaOTb Teuil,
BUAINAOTLCS:

1. TYCTWHHI Teuyii, 3yMOB/IEHI HEPIBHOMIPHUM FOPU30HTa/IbHUM
PO3MOAISIOM rYCTUHW BOAM;

2. BITPOBI UM ApeichoBi, BUKNMKaHI CUOK TEPTA Mig vac pyxy
NOBITPS Haf, NMOBEPXHED MOPS;

3. 3riHHO-HariHHi, 3yMOB/EHi HaxWoM MOBEPXHi Mops, WO
YTBOPIOETLCA Nif Aieto BiTPY;

4. NpUNAVBHO-BIAN/MBHI,  BUKAWMKaHI  MPUNANBOTBOPHUMMN
cunamm Micsaus i CoHus;

5. 6aporpafieHTHi Teuil, 3yMOB/EHi 3MiHOK aTMOC(hepHOro
TUCKY;

6. CTOKOBI Teuil, LLIO YTBOPIOKOTLCA B pe3y/bTaTi HaAXOMKEHHS
PIYKOBOrO CTOKY.

Cunun, AKi BUKNMKalOTb TYCTUHHI, BITPOBI, 3riHHO-HariHHI Ta
GaporpagieHTHi Teuii, AitoTb onocepefkoBaHO. BoHM Npu3BoAsATh 40
YTBOPEHHSA MOXWUY BOAHOI MOBEPXHi, a cami Tedil BUHMKAaOTb Mig
L€t cUnn THKIHHA. ToMy BKasaHi Teuil 06'eqHYHOTb B OAHY rpyny —
rpagieHTHUX Teuiil.

B OkeaHi pigKo cnocTepiraldTbCA Teuil, BUKIUKAHI OAHIED
cunor. Halibinblw noTyxHi Tedii CBITOBOro OKeaHy YTBOPEHi Mif
BNMBOM pagy aktopis. Hanpuknag, MonbCcTpiM € 0AHOYacHO
r'YCTUHHOO, BITPOBOKO | CTOKOBOHO TEYIEHD.

Mopsg i3 nepeniyeHNMM cuiamm iCHYHOTb Tak 3BaHi BTOPUHHI
CUNW, AKi BUHMKAIOTb Y BXXE ICHYHOYIl Teuil i MOXYTb CyTTEBO
BUAO3MIHIOBaTK Ti. JO0 HuX BigHocaTb cunu: Kopionica, TepTa i
BiALLEHTPOBY.

Bigxunsaioua cuna obeptaHHa 3emni  (cuna  Kopionica)
BUPAXAETLCA POPMY/IOHD

F = 2wvu sing, (8]

e w — KyToBa LUBMAKICTb 06epTaHHA 3emfi; U — LUBUAKICTb
pyxy Tina (soam); ¢ — reorpadiyHa LUMpoTa.

OCKiNbKM  KyTOBa  LUBMAKICTL  0bGepTaHHs  3eMfi  CKpisb
OAHaKoBa, TO BE/IMYMHA BIAXUNAKOYOT CUIN 3ANEXUTL NNLLE BIf
LUMPOTN Micua Ta LWIBMAKOCTI pyxy BoAaun. lMpw OfHiA i Tid xe
LWUBMAKOCTI pyxy Ha ekBatopi BennumnHa F = 0, a Ha nontoci gocsrae
MakcumMmymy. HanpsmMok cuin Kopiosiica He 3a/1eXXWThb Bif HarnpamKky



pyxy Tina. Y niBHIYHIA NiBKyNi TiNo 3aBXau 6yae BiAXunatucs
BMpaBo, a B NiBAEHHIN — yniBo.

BHyTpilwHe TepTa OyBae [ABOX BWAIB:  MOJEKynsipHe i
TypOyneHTHe (BUXpoBe). MonekynspHe TepTs BUHUKAE HA 3HAYHUX
rMMbmnHax OKeaHy B NamiHapHOMY MOTOLi, B SKOMY CTPYMeEHi BOAM
pyxaloTbCA Maiike MPAMONIHIAHO | 3 HE3HAYyHOH LUBUAKICTHO.
Bavuye [0 NoBepxHi B NOTOL BOAW YTBOPHOHOTLCA BUXPOBI PyXU.
BOHW 3yMOB/IOIOTL TYPOYNEHTHE TEPTS, AKe € 3HAYHO BiNbLLUMM, HIXK
MOJIEKYNAPHE. Y NPUAOHHUX i NPUBEPEeXHMX TedifX BUHUKAE TepTs
06 AHo i Geperw.

BigueHTpoBa cuna NPOSBASETLCS TiflbKM NPU KPUBONIHIAHNX
pyxax i3 LOCUTb Masumu pagiycamm KpuBWU3HW. AJie OCKiIbKU
pasiycn KpMBU3HW KPUBOMIHIHUX MOPCbKUX TeYiil fy»e BenvKi, To
BifJLEHTPOBY CU/TY HE BPaXOBYHOTb.

2. ['YCTWHHI, BITPOBI Ta 3riHHO-HariHHi Teuii

Teopito ryCTUHHMX Teuiil po3pobnsnn B. BepkHec. B. enaHg-
laHceH, B. CaHactpem i M. 3y60B. OcTaHHiin 3anpornoHyBaB
AVHaMiYHWIA MeTOA 064MCNEHHS MOPCLKMX TEYil.

[nd BU3HauYeHHA BIAXWNEeHb BIfIbHOT MOBEPXHI OKeaHy Bif,
MOMIOXKEHHA PIBHOBAarn BMKOPUCTOBYHOTb MOHATTA MOBEPXHI PIBHUX
3HayeHb MOTeHUiany cunm TsXKIHHA (isonoTeHuianbHa). BinbHa
MOBEPXHSA OKeaHy, AKWO0 Ha Hel He Ait0Tb HIifKI CUIu, KpiM cunu
TSOKIHHSA, 130M0TeHUianbHa. Y CTaHi piBHOBary, Kosv BOAHA Maca
ofHopigHa, abo Konu MNo BepTMKani rycTuHa BoAWM 3 TNIMOMHOMO
30iNbLIYETLCS, @ MO rOPU3OHTASTI HE 3MIHIOETLCS, MOBEPXHS PiBHMX
3Ha4yeHb rigpocTaTMyHoro TUcky (i3obapuyHa) i NOBEPXHS PiBHUX
3HayeHb rycTvHW (i30MiKHIYHA) nNapanenbHi  i30NOTeHLUi/IbHIN
noBepxHi. [ns pospaxyHKiB 3aMmiCTb i30MiKHIYHOT MOBEPXHI
BUKOPUCTOBYIOTb  I30CTEPUYHY  (MOBEPXHIO  PIBHUX  3HAYeHb
nNMTOMOro 06’emy).

Mope, B fKOMYy i306apuyHa Ta i30CTepuyYHa MOBEPXHI
napanenbHi, HasMBaeTbCA 6GapOTPONHUM. HAKWO X Li MOBEPXHi
NepeTMHaIOTLCA, MOpPE Ha3MBaETbCA OApPOKNMHHUM | B HbOMY
BUHWKAOTb MYCTUHHI Teuil.

Mpwn HepiBHOMIpPHOMY po3nogini rycTuHu (MMTOMOro 06’emy)
BOAM B TOPU30HTa/IbHOMY HanpsMmKy i306apuyHa Ta i30CTepuyHa
MOBEPXHI HaxWneHi ofHa [0 OfHOI. KyT Haxuiy MK HUMK B



NPUPOAHMX YMOBaX AyXKe HEeBe/MKWUW, ane came BIH BM3Hayae
iHTEHCUBHICTb UMPKYnsaui’ BoAW, WO BUHUKaAE. Tpy UbOMY 06MABI
MOBEPXHI  HaxwneHi  BIAHOCHO  i30MOTeHUialbHOT  MOBEPXHI:
i30TepryHa — nig 6inbWMM KyTOM, a i306apuyHa — nif MEeHLUUM.
TakvM YMHOM, KYT Haxwuny i30CTepUYHOT MOBEPXHi 4O FOPU3OHTY
(i3onoTeHUianbHOT NOBEPXHI) NPOMOPUIAHUIA  KYTY Haxuny Ao
FOPU3OHTY i306apUYHOI  MOBEPXHI, WO BUKOPUCTOBYETLCA MNpU
PO3paxyHKyY ryCTUHHUX Teuiid.

BiTposi Teuii. OCHOBHOK MPUYNHOK HENEPIOANYHUX TeYiil y
CsiToBOMY OKeaHi € BiTep. TepTs, AKe BUHWKAE Mpu BITPI MK
NnoBiTPSM | BOAOK — [OTWYHA Hanpyra BITPY, BUK/IMKAE PyX
BepXHiX LWapis BoAu. [oTWyHa Harnpyra 36inblyeTbCa B Mipy
HapOCTaHHS BITPOBOr0 XBW/IOBaHHA 3aBAAKM [OAATKOBOMY TUCKY Ha
TUNOBY MOBEPXHIO XBWMb. EHepria pyxy nepegacTbcs uyepes
BHYTPILUHE TepTA nsactam BOAW, AKi 3a/IAraloTb HUDKYE, | BOHU TeX
MoYnHaloTb 6paTn y4yacTb Yy MOCTynasbHOMY pycCi. Y pe3ynbTari
(hopmyeTbCA Apeidosa Tedis.

MapanenbHO 3 OMMCaHUM npoLecom npocToposa
HepiBHOMIpPHICTb BITPY Ta $BMLA 3rOHY i HaroHy YTBOPIOKOTb
Haxunu BOAHOI MOBEpPXHi, HAaCNigKOM SKMX € (OpPMyBaHHS
rpagieHTHOT Teuii. Kpim UbOro, BiTpoBa Teuis 3MIHIOE PO3MOAIN
FYCTUHW, BUK/MKaOUM abo BWUAO3MIHIOWOUM TYCTUHHI Teuil. Y
NprbepeXXHNX 30HaX OKeaHy Nif i€t caMoro BiTPY i BUK/IMKAHOro
HAM  XBW/KOBaHHA  (DOPMYIOTbCS  CNeuUivHi - BUAM  Teuild:
B3[10B>K6eperoBi i po3pueHi (cnpsiMoBaHi Bif 6epera).

OTxe, BITPOBI Teuyil — Ue AOCUTb CK/agHe i GarartorniaHose
fBULLE, B AKOMY OCHOBHVMM KOMMOHEHTOM € [peidoBa CKnajosa.
Cnig 3a3HauuTn, wWwo, 3a M.3y60BUM, BnacHe BITPOBUMU
Ha3MBatOTLCA Teuil, yTBOPEHI TMMYaCOBMMM BiTpaMm, a AperioBUMM
— Teuil, AKi BUHUKAKOTb Nif Ai€t0 TpuBainx abo NaHyruux BITPIB
(Hanpwknag, nacarHi).

®. HaHceH nig vac gpeidly Ha "®pami” B 1893 - 1896 pp.
ynepLue 3BepHyB yBary Ha BiAXWNeHHs apelidy NboAay i Teuiil BnpasBo
Bif, HanpsMKy BITPY i 3 MMOMHOIO Ta NOSCHMB L BigXUNISHOYOD
CUno obepTaHHs 3emni. 3rofoM BiH MepefaB marepiann CBOIX
cnocTepexxeHb reodisnky Ekmany, akuii y 1905 p. po3pobus Teopito
BITPOBUX Teuiid. MisHiwe i po3suHynn B. LLTokmaH, M. 3y6oB Ta
iHLLI BYEHi.



[nsa cnpoweHHs 3agadvi EkmaH po3rnsagas nuwe MexaHism
ApendoBoT Teuii, He YCKNaaHEHOT iHLIMMK Buaamu Tediid. 4ns uboro
BiH 3p00OMB psf NPUNYLLEHb: BUKIOYMB TEPTA BOAM 06 AHO i 6epern,
BiTep BBaXaB MOCTIMHWMM Yy u4aci i NpPOCTOpi, MOPCbKY BOAY —
OAHOPIZHOK 3a TYCTUHOK, MOBEPXHIO MOPS — TFOPU3OHTa/bHOK
NIOLWMHOO Ta iH.

OCHOBHi BUCHOBKM Teopii EKmMaHa Taki:

1. MNoBepxHeBa Teuis BIAXWNAETLCA Bif HanpsMKy BIiTPY B
MiBHIYHIA niBKyNni BMpaBo, a B NiBAEHHI — BniBo Ha 45°. Lle
BIOXWIEHHA He 3a1eXMWTb Hi Bif LWBMAKOCTI BITPY |1 Teuii, Hi Bij
reorpagivHoil LWMpoTN Micus.

2. 3 IIMOMHOI0 Tevid 3MIHIOETLCA AK 3a BE/IMYMHOND, TaK i 3a
HanpAMKOM. LLIBUAKICTb Teuil 3MEHLUYETLCA 3@ €KCMOHEHLia/IbHUM
3aKOHOM, a HanpsMoK i BigXUNseTbCA aefani Bnpaso (B MiBHIYHIA
niBKyni) abo BniBo (B MiBAEHHI) Big HaNpsAMKY BIiTPY AOTW, NOKM Ha
MeBHIA rNNBUHI, fKa Ha3MBaETbCA TMMOWMHOK TepTH, Tedis Gyae
CnpsMoBaHa B NPOTUNEXHWIA 40 MOBEPXHEBOI Teuii GiK.

3. MoBHWIA (iHTErpasibHWIA) NOTIK BOAX MO BCiil TOBLLi MOpS,
fika OX0nJieHa 4peiihoBOLO TeUieto, CNPSMOBaHWI NepreHANKYNSPHO
[0 Aii BiTpy (BNpaBo B NiBHIYHIM NiBKY/I i BNIBO B MiBAEHHIN). Lie
OCHOBHWIA BWCHOBOK Teopil EkmaHa B Ti Haibifbll 3arabHOMY
BUTNALI.

EKMaH TakoXX po3rnsHyB BNAVB rVOMHN MOPS Ha Tedil. AKLLO
rMMbuHa Mops MeHLWa 3a FMOMHY TepTs, TO HanpsMoK Teuil 3
rNMBNHOK 3MIHIOETLCA NOBINbHILLE, HIXK Y TNIMGOKOMY MOPI.

Benukunii BHECOK Yy PO3BUTOK Teopil BiTPOBMX Teuiil 3pobms B.
LLITokmaH. BiH nokasas, WO nig Ai€l0 BiTPY B 3aMKHYTOMY MOpi
BUHUKAE UMPKYNALis He nuwe y BepTUKaIbHIA MAOWMHI, §K
BBaKa/M paHille, a 1 Yy ropu3oHTa/IbHIN, NPUYOMY MOXIMBI Teuil
npotn BITPYy. LLUTOKMaH BBaXaB, WO KOAW LUBUAKICTL BITPY
3MEHLUYETLCA CMpaBa HaNiBo, AKWO AMBUTUCA 33 BITPOM
(UMKNOHIYHE 3aBUXPEHHS), LMPKYNALis BOAW B TOPWU3OHTaNbHIl
MIOWMHI  MOpPCbKOro  GaceliHy  6Gyge  cnpsmoBaHa  MpoTU
FOAVWHHMKOBOI CTPINIKK, a MpY  aHTUUUKIOHIYHOMY 3aBUXPEHHI
LMpKyNALisa BigoyBaeTbCA 3a FOANHHUKOBOK CTPINKOI0. BpaxyBaHHS
nonepevyHoi  HepiBHOMIPHOCTI  LWIBMAKOCTI  MacaTiB  [03BOANIN
MOACHUTM MOXOMKEHHA eKBaTopia/ibHNUX nNpoTutediin CBITOBOroO
OKeaHy.



LLINpOKOro BMKOPUCTAHHA A1 PO3PaxyHKy BITPOBUX Teuiid
HabyB po3pobneHuii B. LLITOKMaHOM MeTog NoBHWX MOTOKIB. Mig
MOBHUM MOTOKOM BiH PO3yMIB iHTerpasibHe MepeHeceHHs BOAM Bif
MOBEPXHI MOPS A0 FMNBUHK, HXKYe SKOT Tedist BIACYTHA. Ha OCHOBI
MeTofy MOBHUX MOTOKIB Oynn po3pobnieHi MaTeMaTUyHi mogeni
Teuii, SKi yCnillHO 3aCTOCOBYBa/IMCA HE NMLLIE ANS MOpiB, a i Ans
BHYTPILLUHIX BOLOMNM.

3riHHO-HariHHI Tedii. #BMLIA 3roHYy Ta HaroHy BOAW, SKi
BUHWKaOTb Mif BNIMBOM BITPY i 3yMOBMEHOT HUM ApeiidoBoi Teuil,
NPUBOLATL 40 (POPMYBaHHS IPafiEHTHUX 3riHHO-HariHHMX TeYii. Lli
TeyiT 30yKYtOTbCA MO BCili TOBLLI MOpPS. Y NPUAOHHOMY Liapi BOAW
HeobXifHO BpaxoByeaTu TepTa 06 gHO. Cuna TepTs CnpsmMoBaHa B
6iK, MPOTUNEXHWUIA HanpPAMKY Tedii, i nponopuiiHa KoegiuieHTy
TepTH, AKWIA 3pOCTae B Mipy HabNMKeHHs [0 AHa. TOBLMHA LWapy, B
AKOMY Bif4yBa€TbCA TePTA 00 LHO, B CEpPeAHIX LUMpOTax CTaHOBUTb
100 m.

MoxnuBi ABa BUMALKM (POPMYBaHHS 3riHHO-HAriHHUX Teudii.
MepLuwia, 6inblw NPOCTUIA BUNALOK, KONW BITEP CTBOPUB NOXW PiBHS
BOAM | mpunuHmeca. Mpy LbOMY Yy BepxXHiX nnactax Boau (4o
BEPXHbOT MeXi Lapy TepTs) BUHMKAE rpafieHTHa Tedis, cnpsMoBaHa
B npasBuii 6iK (y NiBHIYHIA NiBKyNi), NeprneHauKynspHo Ao
HanBiNbLIOro NOXmNy PiBHA. Y NPUAOHHOMY LUapi Tedis 3 rM6MHO
MOCTYNOBO PO3BEPTAETHLCA BAIBO A0 MONOXEHHSA, WO 36iraetbeca 3
HanpPsSIMKOM Hai6ifbLLOro Noxuny.

Y apyromy BUnagky, siKLLo BiTep i 3riHHO-HariHHi ABuLLa AitoTb
0[JHOYACHO: Y BEPXHLOMY LLIAPI, TOBLUMHA AKOrO [AOPIBHIOE TNUOUHI
Liapy MOBEPXHEBOrO TepTs, YTBOPHOETLCA CymapHa Teuis, L0
CK/1aflaeTbCa 3 APeioBoT i rpafieHTHOT Tediin; y NpoMiKHOMY Luapi
— rpaflieHTHa Tedid, cnpsamMoBaHa napasesibHo 6epery; y NpuaoHHOMY
— TaKa X Teuis, K i B MonepesHLOMY BUMAJKY.

Y MINIKOBOAHOMY MOPi 3 TIMOMHOI, MEHLUOK, HIXX TOBLUMHA
NPUAOHHOIO Wapy TepTd, HanpsMOK  3riHHO-HariHHOI  Teuil
HabNMKAETLCS A0 HANPSMKY HalibiNbLIOro NOXmay BOAHOI NOBEPXHI
(nepneHAVKynsapHo Gepery).



3. CToKoOBIi, 6aporpagieHTHi, NPUNINBHO-BIAN/MBHI Ta
FNBUHHI Teuii

CTOKOBI Teuii. B okeaHONOriyHii niTepaTypi nNif CTOKOBMMMU
TeYigsMU PO3YMIKOTb Teuil, AKi MparHyTb BUPIBHATM MOPYLLEHHS
PIBHA BOAW, BMK/IMKAHI HaKOMWYEHHAM BOAM B OKPEMMX YaCTUHaX
OKeaHy. Take HaKOMWYeHHs Bif0OyBaeTbCA MEePeBaXKHO Mif, BM/IVBOM
BITPY Ta NPUTOKY PiukoBMX BOA. lMeBHY posib Bifirpae BUMNajaHHS
aTMocepHMX onagiB i TaHEHHS NbOAOBKKIB. TUNOBMM NPUKNALOM
CTOKOBMX Teuili € dnopuacbka Tedis. Y MeKCUKaHCbKY 3aTOKY
nacatamy ATNAaHTUYHOrO OKeaHy HaraHsieTbca 6arato BOAW.
MparHeHHs L0 BMPIBHIOBAHHSA PiBHSA 3yMOB/OE DIOPUACHKY Teuito,
fKa BUTiKae 3 MeKCMKaHCbKOT 3aTOKM i Aae noyatok FonbheTpimy.

BaporpagieHTHi Teuil BMHWMKalOTb YHAcMifoOK BigMiHHOCTEN
aTMOC(epHOro TUCKY B Pi3HUX YacTMHaxX OKeaHy. 36i/bLLUEHHS TUCKY
aTMocqepn Ha 1 M6 BUK/IMKAE 3HUXKEHHS PiBHS NPMG/N3HO Ha 1 cMm.
Tomy niABULIEHHA TWUCKy atmoctepy Haj [LaHUM  paiioHOM
MOPIBHAHO i3 CYCiAHIM BUK/IMKAE NepeMiLLeHHS BOAHMX Mac Y AaHWi
paoH.

AK NpyKnag MOXHA PO3INAHYTU BUHUKHEHHA LMPKYNAuit
BOAHMX Mac Mif BMAMBOM LMKMIOHY. pu NPOXOMKEHHI LMKIOHY Haf,
MOPEM CoYaTKy YTBOPHETLCA PYX YaCTMHOK Bif Oro LEHTpa, Ae
piBeHb BULLWIA, A0 nepudepii, 0CKiNbKn aTMochepHNiA TUCK Y LEHTPI
LMKMNOHa MeHLWWWIA, HiXXK Ha nepudepii. Mig snameom cunm Kopionica
YaCTUHKW, AKi pyXaroTbCs Bif LEHTPY LUMKNOHY, 6yayTb BIAXUNATUCS
BMpaBoO i B MOPi BUHWMKaE aHTULMK/IOHANbHA LMPKyNaUia. BiTposi
Teyil 0CNabnioTb LK UMPKYNALit0, OCKINbKM MatoTb 3BOPOTHWIA
HanpsiMoK.

MpuUNANBHO-BIANANBHI TeYii — NepiofUYHI TOPU3OHTASIbHI
nepemiLLeHHs BOAW, 3yMOB/IEHI Aieto NpUNavBIB i BigN/MBIB.

LLIBMAKICTb  NPUNAMBHO-BIANIMBHUX TeYiid  3aneXuTb  Bif
BeNMYMHKL | TpuBanocTi npunavey. Mig 4Yac fo60BMX NPUNMBIB
BMAKICTb  NPUNANBHO-BIANAMBHUX  TeYiil  36iNbLUYETbCA  MPW
30iNblWeHHI  cxuneHHA Micaus. Y  3BYXEHMX MicUAX OKeaHy
LUBUAKICTb NPUMNMBHO-BIANMBHUX TEYill MOXe CYTTEBO 3pOCTaTU.

Hanpsamok npunanBHO-BIANAMBHMX Teuild y BiAKPUTOMY MOpI,
SIK MpaBWi0, Mae 06ePTOBMIA XapaKTep: pa3oM 3i 3MiHO LUBUAKOCTI
Teyiil 6e3rmepepBHO 3MIHIOETLCA X HANPsMOK, NMPUYOMY PyX BOAWU



HIKO/IM He MPUNUHSAETLCA. Mepiog 06epTaHHA cTaHOBUTL 12 rog 25
XB 4NnA nigo6osoro npunamey i 24 rog 50 X8 — Ans 4060BOrO.

O6epTaHHA MPUMNIMBHMX Tediil MoB'A3aHe 3 BIAXWUNAKOYOO
cunoro obeptaHHs 3emsi. MOBOPOT BEKTOPIB Y MiBHIYHINA NiBKy/i
BifOYBa€ETbCA 32 FOLVUHHUKOBOK CTPINIKOK. IHKOMM TpannsTbes
BMMaZKM NOBOPOTY BEKTOPIB MPOTW rOAUHHUKOBOI CTPISIKK, a/e Le €
HacnigKom iHTepthepeHLiT 480X a60 6inbLue NPUNANBHUX XBUb.

Y BY3bKMX MpPOTOKax MNPWUNAMBHO-BIANAMBHI Tedii MatoTb
PEBEPCUBHUIA XapaKTep: MPUMNIMBHA Tedis CNpsAMOBaHa BeCcb 4ac B
OAVH 6iK, a Bi4NMBHA — Y 3BOPOTHUIA. [pun 3MiHI NPUNINBHOI Teuii
Ha BIANAMBHY | HaBMaku LUBMAKICTb Tedil JOPIBHIOE HY/O, TOOTO
Teuil B Lieli Yac HeMae.

MpyNAMBHO-BIANMBHI Teyil CnoCTepiraloTbCsa MO BCil TOBLLi
Bog CBITOBOro OkeaHy. Y BIAKPUTOMY OKeaHi B MOBEPXHEBOMY
NNacTi BOAW MaKCUMa/bHi LIBMAKOCTI MPUNIUBHMX Tedili MOXYTb
pocaraty 0,5 m/c. [1o AHa BOHM [eLL0 3MeHLLYHThCA.

CMMOMHHI Tedii. BCTaHOBMEHO, L0 B AeAKMX palioHax OKeaHy
Ha rambuHax 1000 M LIBMAKOCTI HEMepioguYHMX Teuili JocAratoTb
30 cwm/c, a npunaneHKUX — Ao 50 cm/c. Ha rnnbuHax noHag 1000 m
LUBMUAKOCTI TeYiid cTaHoBNATb 6/M3bKO 5-15 cm/c. Taki MOTYXHi
OKeaHiuHi Teuil, Ak FonbgctpiMm i Kypocio, 36epiratoTs Hanpsam i
3HauHI LWBMAKOCTI A0 rnMbuHM 750-1500 m.

Y KiHui 50 pp. XX cT. nigreepamnacs rinotesa Ctommena,
3rigHO 3 AKOK Mif BEMMKUMWU OKeaHIYHUMMK TedisMu MOBUHHI
cnocTepiratucs MNpoTWUTeYil, cnpsMoBaHi B 6iK, MPOTUNEXHWIA
MoBepXHeBil Teuii. Taki NpoTMTeYii 6ynun AiiicHO BUSBMEHI CNOYaTKy
nig Monsctpimom, a notim nig Kypocio.

Y 60* pp. XX CT. BUABMEHO CWUCTeMY eKBaTOpiaslbHUX
FMMOWMHHMX  MpoTMTevili. CnouaTky ekcneguuis CLUA  nig
KepiBHMUTBOM KpomBena BusiBUMa B TUXOMY okeaHi nig MisLeHHOo0
MMacaTHOIO Teuietd NPOTMTEYirD Ha cXif 3aBTOBWKKM 300 M i
3aBWwmpwky 300 kM. LUBMAKICTb LIET NpOTUTEYIl, Ky HasBaiu
imeHem Kpomsena, ctaHoBuia A0 1,5 m/c. AHanoriyHy npoTuTeyito
BUABMIN 3 BOPTY cyfHa “Mwuxainnio JIOMOHOCOB" B ATNaHTUYHOMY
OKeaHi i Ha3Ba/M Ha YeCTb JToMoHOCOBa. BOHa nepeTuHae okeaH i3
3axofy Ha cxif i mae weunakicts go 0,8 m/c. MisHille Ha ekBaTopi B
IHAiCbKOMY OKeaHi 3 60pTy cyaHa "ButAsb" BUABNEHO TNMOUHHY
NPOTUTEYItD, AKY Ha3Ba/n iM’AM Tapeesa. TakoX BifKPUTI AHTUIIO-



BiaHCbKa (Bif BaramcbKuMx OCTPOBIB [0 ekBaTopa) i AHrofbCbka
(NpoaoBXeHHS Teuii JToMOHOCOBa Ha NiBAEHbL) IMUOMHHI NPOTUTEUIT.

3HauYHO  CKMagHille  NPOBOAWUTU  HATYPHI  JOCNIIKEHHA
NPULOHHKX Tedild. Ane HasBHICTb KPYMHO3EPHUCTOro Matepiany Ha
[Hi TMMOOKOBOAHMX paiioHiB CBITOBOro OKeaHy € ONocepeaKoBaHNM
[OKa30M HasBHOCTI TaM 3HAYHMX Teuiil, HabIMOBbIPHbILLE,
NPUNAMBHOIO Xapaktepy. Lleid (hakT TakoX NigTBEPAMBCS Mpw
rMMBOKOBOAHMX AOCNIKEHHSAX 3 BaTUCKadiB.

3ara/lbHe nepeHeceHHs BOAWM Y MPUAOHHMX NacTax OKeaHiB
BifOYBaETbCA, AK NPaBWo, 3 MIBAHA Ha MiBHIY — 3 AHTapKTUYHOI
061acCTi @K A0 caMmX NiBHIYHNX MEX OKeaHiB.

CknagHila € KapTuHa LMpKynauii B NPOMDKHUX nactax: y
MiBHIYHIA ATnaHTWLi, Hanpuknag, Ha rambuHax 1500 - 2000 m
CMOCTepIraeTbCa LUMKMOHIYHUIA pyX BOAW. Y 3aXifHIA 4acTuHI
ATNaHTUKM NPOMIDKHI BOAM PyXatoTbCs 3 MiBHOYI Ha NiBAEHb, NOTIM
BOHM MOBepTalTb Ha CXid, NIBHIYHWMIA CXig | MiBHIYHWUIA 3aXig,
YTBOPHOKOYMN 3aMKHYTUIA KPYroo6ir. Y TUXoMy OKkeaHi B TPOMiYHil
30Hi Ha rnméuHax 100-300 M cnocTepiraeTbCsi pyX BOA NEpeBaKHO
Ha CXif, SKWiA, WBMALLE 3a BCe, KOMMEHCYE HariH BOg 40 3aXifHWX
GeperiB OKeaHy, BUK/IMKaHWIA Ai€t0 nacaTHWX BITPIB.

4. Bnnue Ha Teuil penbedly gHa Ta obpucie beperis

TeopeTnyHi po3pobkn EKmaHa 3 NUTaHHS BNMBY penbedy AHa
Ha Teuii [03BOMMAN 3pOOUTU TaKi BUCHOBKW. Y MiBHIYHIMA MNiBKyNi
Haj NigBOAHMMW MNiABWLLEHHAMM AHA NiHIT NOTOKY BigXMNAKOTLCS
BMpaBo, a Hag 3arnnbneHHsaMu - BMiBo. Mpu pyci B3A0BX i306aT,
pefibeld [HA He Mae BM/MBY Ha Tedito. AKWO Tedis B NiBHIYHIN
NiBKY/i NPOXOAUTb Haz 3arnn6eHHsAM KOHIYHOT (hopmMK, TO, 3rifHO 3
HaBeJeHUM BuWLe, Tedia cnoyatky BigXWUNAeTbCA BMiBO  Bif
MoYyaTKoBOro Hanpsmy (Haf [AHOM, SiKe OMYCKaeTbCsd), a MOTiM
BMPaBo, KONW rNN6M1HA MNOYHE 3MEHLLIYBATUCS.

O6MIH BOA Y NMpOTOKax. AK y)ke 3a3Hayasiocb, 3aCHOBHUKOM
BYEHHSA Npo NpoToku € C. MakapoB. 3rigHo 3 1i0ro LOCNiLKEHHAMM,
pPyX MOBEPXHEBMX BOA Y MNPOTOKax MiBHIYHOT NiBKyni nignsrae
TakvM npasuiam:

1. HaBKOMO BE/IMKMX OCTPOBIB i apxinenaris Teyii cnpsMoBaHi
3a rOAVHHNKOBOO CTPINKOIO;



2.y WMPOKNX (OBMIHHMX Yy TOPU3OHTA/IbHIA  MAOLLMHI)
NpoTOKax Tedis 6insa ofHOro Gepera NPOTU/EXHA HAMPAMKY Teuil
6ina iHworo 6epera, MPUMYOMY AKLWO CTaTU MOMEPEK MPOTOKK i
BUTATHYTU MpaBy PyKy Brepesd, a /iBy Haszaj, TO HanpsaMKu
BUTATHYTUX PYK YKaXKyTb HanmpsaMOK Teuiid 6ina  BignoBigHWMX
Geperis.

OTmxe, No6M3y MiBHIYHUX GeperiB NPOTOKM, OPIEHTOBAHOI i3
3axofly Ha CXig, Teuwis 3a3BMyail cnpsimoBaHa Ha 3axig, nob6ausy
niBAeHHNX GeperiB - Ha cxif. FKWO XX NpOTOKa OpieHTOBaHa 3
NiBHOYI Ha niBfeHb, TO N06M3y 3axigHOro Gepera NPOTOKM Teuist
6yfe cnpsimoBaHa Ha MiBAeHb, a N06/IM3y CXiLHOrOo - Ha MiBHIY.

5. 3aranbHa unpkynsuis sog CBiTOBOro OKeaHy

CnocTepexkeHHs 3a  Tedismy BoaM Yy CBITOBOMY OKeaHi
NpoBOAATLCA 3a [OMOMOrOH  HaBirauiiHMX MeToAiB, TO6TO
BYMIPIOBAHHAMM 3HECEHHA MOPCbKMX CYZEeH 3 BU3HAYeHUX KypCiB. Y
NPUMONAPHMX  pailoHax i3 LJE0  MEeTOH  BUKOPUCTOBYHOTb
CMOCTEPEXEHHA 3a MEpeMILLeHHSM KPWKWH Ta aicbepris. Ane
HanpsIMOK | LUBMAKICTb Teuiii y MOBEPXHEBOMY Luapi BoAW
3MIHIOIOTLCA 3a Ce30HaMU. MNMOMHHI Tedii B3arasi MOXHa BMBYATH
TifIbKN IHCTPYMEHTaNbHUMU MeTOLaMU. Y HACNIA0K LMX CKNagHOLLIB
onyb6nikoBaHi KapTu Teuili Boau Yy CBITOBOMY OKeaHi [fyxe
CXeMaTuyHi, y3arasibHeHi 41 cepefHboro (MPOTAroM Ce3oHy) pyxy
NOBEPXHEBUX BOA,

MepL 3a BCe CMOCTEPIraeTbCs YiTka CUMETPIS OCHOBHMX Teuil
BiZIHOCHO TiHIT eKBaTOpa, L0 3yMOB/IEHO 30HAIbHICTIO KNiMaTUYHUX
YMOB. 3YMUHMMOCH A1 NPUKIagLy Ha Tedisax y MiBHIYHIA 4acTuHI
Tunxoro okeaHy.

Y niBHIYHIA NiBKYNi MiX eKBAaTOPOM i MNiBHIYHMM TPOMiKOM
AMYTb MacatHi BiTpW, WO 3yMOBNIOKOTL [MiBHIUHY [lacaTHy Teuito,
cnpsamMoBaHy Ha 3axig. [1o6nm3y eksatopa B MNPOTUNEXHOMY
HanpsiMKy pyxaeTbcs EkBaTopianbHa MpoTuTedis. Y paioHi 407~
LUMPOT, [fe MepeBaXae 3axigHe MepeHeceHHs MOBITPAHMX Mac,
YTBOPIOKOTLCA  Tedii, cnpamoBaHi Ha cxig: Kypocio Ta
MiBHIYHOTUXOOKeaHCbKa. OCTaHHSA, 3YCTPIBLUM HA CBOEMY LUIAXY
NiBHIYHY AMEPUKY PO3LINAETbCA Ha ABi TifKKA: CpsAMOBaHy Ha
niBaeHHNI cxig KaniopHilicbKy Teuyito i crpsaMoBaHy Ha MiBHIYHWI
3axif AnackmHcbKy. Ha 50 - 607 wmpoTax 3HOBY MNepeBaXkae



3axigHWin HanpaM pyxy BOAM B3[4OBX Oeperis MaTepuKiB, SKWi
3aKiHuyeTbCA Tevieto Oscio.

OTXe, Y NIBHIYHIA YaCTUHI TMUXOro OKeaHy MiX €KBaTOpPOM i
40-M1 LIMPOTaMUN BUHMKAE 3aMKHYTa CUCTEMa LMPKYNsALii BOAM 3a
FOAWHHUKOBOIO CTPINIKOK — TaK 3BaHWI TeHepaibHUIA KpPyroobir
BOAM B OKeaHi. Ha niBaeHb Big 40 WMpOT Kpyroo6ir Teuil
CNpPAMOBaHU NPOTU FOAMHHUKOBOI CTPiNKK. [logibHa KapTuHa
CMNOCTepPIraeTbest i B ATNAHTUYHOMY OKeaHi.

Mo)kHa 6a4nTw, WO LEeHTP reHepasibHOro Kpyroobiry B Tuxomy
(9K i B ATNaHTMYHOMY) OKeaHi 3MiLLeHWIn Ha 3axig. Take 3MiLLeHHS
LeHTPIB LUMpKYnauil BoAW BUKMKaHe aieto cunm Kopionica. BoHO
3YMOB/IOE iHTEHCM(iKaLito MiBHIYHO-3axigHMX Tevili: Kypocio — B
Tuxomy okeaHi, [onbgcTpimy — B ATNaHTUYHOMY. HaToMICTb Yy
LeHTPa/IbHMX | CXIgHWX 4YacTMHaX OKeaHIiB Tedil BOAW Ha NiBAEHb
PO3CisiHi, MalOTb HE3HaYHI LUBUAKOCTI | MiHAMBUIA HANPSIMOK.

LlikaBo, WO UEHTpM UMpKynauii aTtMmoctepy (Hanpukniag,
TPONiYHI CTaLioOHapHI aHTULUKIOHN) 3MILLEHI He 10 3axigHuX, a fo
cXigHUX 6eperiB okeaHiB. TOMy Npu NOPIBHSAHHI KapT BIiTPIB i Tevil
BUAHO, L0 B LEHTPa/IbHMX i YaCTKOBO B 3aXifHMX YaCTMHAX OKeaHiB
Teuii cCnpsAMOBaHi MPOTY NaHyuMX BITPIB.

MPVYHUMNOBOK BIAMIHHICTIO LMPKYNAUiT BOAU B MiBLEHHIN
NiBKyNi € Te, L0 BHACNIJOK BifCYTHOCTI MaTepuKiB Ha MiBAeHb Bif,
40-X WnpoT, TYT nNif BMAAMBOM 3axifHUX BITPIB (HOPMYETLCH
cyuinbHa  (4Yepe3  yci  OkeaHM)  AHTApKTMYHA  Kpyrosa
LIMPKYMIMONApHa Tedis, CnpsMoBaHa Ha cxif,.

MicueBi 0co6n1BOCTI HaNPAMKIB, LUBMAKOCTEN, TemnepaTypu i
NOTY)XKHOCTI Teuili popMyrOTbCS Mg BMNAIMBOM 6GapUyHMX LEHTPIB
(MakcumyMiB Ta MiHIMyMiB TUCKY aTmocgepun), aHa i Geperi
OKeaHy, Ce30HHMX 3MiH TeMMepaTyp aTMoCepn | BOAM TOLLO.

Pexkum Teuiin CBITOBOTO OKeaHy Mae Be/IMKe MpakKTUyHe
3HauYeHHs [Ana Hasirayii. Tak, npyv BU3HAYEHHI Kypcy cyaHa
BCTAHOBMIOKOTh, UM Oyae Tedid 3ycTpiyHO i, BIiAMNOBIAHO,
3aTpumyBaTUMe pyx CyZAHa BMepes, Yv CpUATIVBOIO MOMYTHO, YK
6yfie 3HOCMTU CyfHO B 6iK Bij Kypcy.

[ns iHopmauiT Npo NPUNAKBHI Tedil B NPMOEPEXXHNX paitloHax
CKnajatoTbCsl  Tabnuui  NPUNAMBHO-BIANAMBHMX Tedid, a Aand
BILKPUTOr0 OKeaHy — KapTh HenepiognyHmX Tedii, sKi iHhopMyoTb
Mpo X cepefHi 6araTopivHi XapakTepUCTUKN.



KOHTpONbHI 3annTaHHA Ta 3aBAaHHA

1. SIKi OCHOBHI TUMW TEYiil | NPUYNHK TX Y TBOPEHHS?

2. OxapakTepusyiTe TryCTWHHI, BITPOBI Ta 3riHHO-HAriHHI
Tevil.

3. ONuWIiTb CTOKOBI, 6aporpafieHTHi, NPUNANBHO-BIANAMBHI
Ta rMUOUHHI Teuil.

4. Akni BNNWB Ha Teuil penbedpy agHa Ta obpucis 6eperis?

5. Po3ka>KiTb Npo 3aranbHy UMpKynsuito Bog CBiTOBOro
OKeaHy.

3aBaaHHSA /19 CaMOriAroTOBKM
3amnoBHUTM  TEPMIHOMONIYHWIA  CMIOBHWK 3 BU3HAYEHHAM
K/THOUOBUX MOHATb IEKLiAHOr0 MaTepiany.

MigrotyBaT AONOBiAb Ta MpPe3eHTaUild Ha oOfHy i3
3arnpoMnOHOBaHMX HIDKYE TEM:

1. Bnnue penbedyy AHa CBiTOBOIO OKeaHy Ha LIMPKyNaLito.

2. Tvnu Teviil Ta 0CO6/MBOCT iX BUHUKHEHHS.

11. EKOCUCTEMW TA EKOJIOT IYHI ®YHKLIIT CBITOBOIrO
OKEAHY
1. Po3maiTTs POCAMHHOIO M TBapUHHOro CBiTY CBITOBOrO
OKeaHy.
2. bionoriyHa cTpykTypa CBITOBOro OKeaHy.
3. Fopu3oHTanbHa 30Ha/IbHICTb OKeaHy.
4. BepTuKa/bHa 30HA/IbHICTb OKeaHy.
5. EKonoriyHi ¢oyHKLiT CBiTOBOrO OKeaHy.

1. Po3maiTTs pPOC/IMHHOIO M TBapWHHOro cBiTy CBITOBOIO
OKeaHy

Ha TenepiwHiin yac y CBIiTOBOMY OKeaHi HaniuyeTbcs Ginblue
160 Tuc. BuaiB TBapuH i 6/mM3bko 10 Tmc. BuaiB pocnunH. Cepef
TBapWH 6113bKo 16 TuC. BUAIB pnb, 80 TUC. BMAIB MOMIOCKIB, BifbLue
20 TnC. BMAiB pakonoAioHMx, 61m3bko 15 TuC. BUAIB HaNPOCTILLNX,



6/11M3bK0 9 TWC. BUAIB KULIKOBOMOPOXHUHHKX, 6inbie 100 Buais
ccaBUiB, 611M3bko 50 BMAIB MNasyHiB. 3 OKeaHOM 3B’fi3aHe XKUTTSH
6nm3bko 240 BuaiB BOLOMMABHWX NTaxiB (MiHrBIHIB, YaiioK,
anbbarpocis, OypeBiCHUKIB, OakNaHiB, NefikaHiB i iH.).

Cepep, pocnivH y CBITOBOMY OKeaHi NepeBaxarTb BOAOPOCTI:
3eNeHi, AiaToMoBi, 6ypi, YepPBOHI, CMHLO-3e/eHi, a TakoX 6/1M3bKo 30
BUAIB KBITKOBUX POC/NH.

OkeaH 3aCefieHnin He3MiYeHHO KiNbKICTHO GakTepii. OgHUM i3
HUX AN XapyyBaHHS MOTPIOHI opraHiuHi CronykW, iHWI 34aTHi
CUHTE3yBaTN HeOpraHiyHy pevyoBuHY, SK Lie pOBNATL POC/IUHM.

3a Crnocobom XWUTTA B OKeaHi BWAINAKOTb TPU  OCHOBHI
eKOMOTiYHi  rpynu: iTo- i 300N1aHKTOH, HEKTOH, QiTOo- |
3006eHTOC.

KpiMm umx rpyn, iCHyKOTb TakOX CBOEPIAHI CNiBTOBapuUCTBa,
NOB’A3aHi 3 NOBEPXHEBOKO M/IBKOK BOAM. Lle NneiicTOH i HEeCTOH.

MnencTOHOM Ha3MBatOTb CYKYMHICTb OpraHi3Mis, LLO NiaBakTb
Ha MoBepxHi BoaW. [0 HEACTOHY BiAHOCATb  OpraHiamu, Lo
NPUKPINIIOIOTLCA [0 MOBEPXHEBOI MNNIBKM  3BEpXy ©  3HM3Y.
MneincToH i, 34e6iNblworo, HEMCTOH BiAirpatoTb 0COGNMBY POfb Y
XWUTTI OKeaHiB. HeliCTOH — po3nnigHuK Ana Monogi 6aratbox pub i
6e3xpebeTHUX (IMUYNHOK, SELb, Ma/bKIiB), a OTXKe, i By30/1 3B'A3KiB y
KPYroBOpOTi PeHYOBMH B OKeaHi MiXK OKeaHOM i cyLleto. 3a cepefiHim
BIKOM CBOIX CK/afOBMX HEWCTOH — HaNMONOALIA XMTTEBa (hopma B
OKeaHi. HeicToH Bigirpae BKpail BaXNMBY pPOMb $K iHAMKATOP
BN/MBY JIOACTBA Ha HABKO/IMLLIHE CepefoBULLE: PafioHYKNIAN,
HaTa, NeCTULMAN 1 T.4. KOHLEHTPYHOTLCS B MOBEPXHI OKeaHy.

CBiTOBMIA OKeaH — L& eKOMoriyHa cmcTtema, TO6TO €auHa
(DYHKUiOHabHa CYKYMHICTb OpraHiamis 1 cepefoBulla iXHLOIO
nepebyBaHHs.

KOXHWIA BU XXMBUX OPraHiaMiB, WO BXOAATb B €KOCUCTEMY,
BUKOHYE B Hiil NeBHY (DYHKLiO: NPOAYLEHTIB — POC/IMHW, NEPEBAKHO
(iTOMNAHKTOH; KOHCYMEHTIB — TBapWMHW, PefyLEeHTIB — opraHiamu,
L0 PO3K/1aZatoTb MePTBY OpraHiyHy peyoBuHY.

Kpim npammx  TpogiyHMX  BIAHOCWH, [JOCUTb  BaXK/MBI
MPOLLECK 30BHILLUHLOTO  MeTabonisMy — 06MiHY PeYOBUH  MiX
CMiBTOBapPMUCTBaMM 1 HABKO/MLLHIM CEPeLOBULLEM.

3ara/lbHa  BfacTMBICTb ~ OKeaHy — —  1oro 6ionorivHa
MPOAYKTUBHICTb. YCi (hakTOpM 30BHILHLOIO CepefoBULLa, L0



BM/IMBAIOTb Ha MPOLYKTMBHICTb OKeaHy, AINATbCA Ha TPU OCHOBHI
rpynu: qisnyHi, XiMiyHi i reonoriyni. B ocTaHHI AeCATUAITTA A0 UUX
(haKTOpiB [0AAaBCA aHTPONOreHHWiA BN/B.

Mig isnyHMMK  hakTopamn  PO3YyMIKOTLCS  TEMMNepaTypa,
COMOHICTb, LWINbHICTb, UMPKYNALIA BoA4, NPUNINBHO-BIANMBHI
SBULLA, CBITNOBI XBWAI, FiApoCTaTMYHMIA TUCK i T.4. Temnepatypa
BOAW B HaibiNbLIOMY CTyMeHi akTuBi3ye abo 0OMeXye BMAMB Ha
6ionoriyHy nNpoAyKTUBHICTb OKeaHy. bionoriyHa nNpogyKTUBHICTb
nepebyBae B TiICHOMY 3B’A3KY i3 30HaMW KOHBepreHuil, AMBepreHui,
(DPOHTANIbHUMU 30HAMW, AiNSHKaMK BUXPIB.

[0 XiMiyHMX (hakTopiB, WO CTaHOBNATb BUXIAHY MaTepianbHy
6asy 6i0norivyHOT NPOAYKTMBHOCTI, HanexaTb BYrneub, asor,
(hochop, KPEMHIA, KMCEHb, CIPKOBOAEHb, MIKPOENEMEHTN A
OpraHiyHi pevyoBuHK, SKi GepyTb yyacTb Yy reo- i 6GiOXiMiYHKX
npouecax.

[0 reonoriyHnx (haKTOPIB BigHOCATLCA  penbed AHa W
6eperoBoi 30HW, [OHHI BigKMageHHs. 3i 3MIHOK TAMOWHW TICHO
No3B’A3aHUI PO3MOAIN €KONOTIYHUX 30H. BaXXNMBUM reosnoriyHMm
(haKTOpOM € BY/IKaHiYHA AiANbHICTb, WO MOXe HOCUTM  SK
MO3UTMBHWIA, TaK | HeraTMBHWI XapakTep, MigBuLLYyOUN abo
3HDKYHOUM 6i0N0TiUYHY NPOAYKTUBHICTb.

AHTponoreHHuii BnNAnB Ha CBIiTOBU/ OKeaH YXe HabyB
rnobanbHOro xapaktepy. OcHoBa MOro "3aknageHa" Ha Cywi B
no6yToBiA | NPOMWUCNOBINA TexHONorii. OCHOBHWUIA TNOGaNbHWI
TOKCUKAHT — Le Hajta i HadTonpogykTv. [Jani 3a 3HavyeHHAM
BUM/IMBAIOTb  X/I0POBaHI  BYI/IEBOAHI, BaXKKi MeTa/M, a TakoxX
pagioakTUBHI MaTepianu.

BaraTcTBO >MTTA B OKeaHi 300yMOB/IEHE O0COG/MBOCTAMM
NepBUHHOT  MPOAYKLiT, WO  CTBOPKETLCS B  OCHOBHOMY
(hiTONNAHKTOHOM. Byayun MEepBMHHOK JIaHKOKD B Xap4yOBOMY
NaHUo3i, (iTONNaHKTOH BMU3HaYae KiflbKiCTb 300MM1aHKTOHY, 6eHTOCY
7 pno.

MpocTopoBa 3MiHa Macy MepPBUHHOT NPOAYKLiT (Mr/M? Ha AeHb)
y CBITOBOMY OKeaHi Bif0yBaeTbCs Mif BMJMBOM ABOX OCHOBHUX
(hakTopiB, WO BW3HA4alOTb Y MOPi IHTEHCMBHICTb (DOTOCUHTE3Y
(iTONNAHKTOHY:  KiNbKOCTi  CBIT/MIOBOT  €Hepril,  AOCTYMNHOT
BOZOPOCTAM, | YMOB HaAXOPKEHHS [0 HUX XXMUBU/IbHUX PEYOBVH.



KoHUeHTpauisi 6i0reHHNX eneMeHTIB 3a/1eXXNTb Bif, LBMAKOCTI
IXHbOI  pereHepauii 1 HagXoMKeHHSi B  €BTPOMIYHY  30HY.
Hanwswugwe ui npouec MAyTb Hag LWenb(om, MaTepUKOBUM
CXWMOM | B Mpunernnx A0 HUX paiioHax okeaHy. Ocob6/1MBO
CNpUATAMBI ANA PO3BUTKY (DITONMAHKTOHY NPUOEPEXHi paiioHKn, Y
AKUX MiAAOM BOJ, NepeBaXae Hafj IXHIM OnyckaHHAM. Lle paioHu
3riHHMX SBWLLL | AVBEPreHLid NAKHIB. Y BIAKPUTOMY OKeaHi Migiom
TMMOVUHHUX BOL € E€OVUHUM [DKEPESIOM HALXOMKEHHS XXMBUbHUX
PEYOBMH Y (DOTOCUMHTETMYHY 30HY. TOMY NIiABWLLEHHA MPOLYKLT
BMHUKAE B 06/1aCTAX eKBaTOPia/lbHOI 1 aHTapKTUYHOI AMBEpPreHLii,
NoNApPHOro (POHTY, LMKIOHIYHMX 06MacTaxX | paiioHax, KM
B/1ACTUBO 3MmoBe KOHBEKTUBHE rnepemiLlyBaHHS. B
AHTULMKIOHIYHMX 00M1acTAX OKeaHiB, Ae MepeBaae OMyCKaHHS
MOBEPXHEBMX BOA, CMOCTEPIraETbCsi HWU3bKWUIA PiBEHb MNEPBUHHOT
NPOAYKLUIT.

OckinbKy nNnaHeTapHa UMpKynsauisa sog CBiTOBOro okeaHy (SK i
po3rnofin CBIT/NIOBOI eHepril, fKa HaaxoauTb Y BOAY) HOCUTb
30Ha/IbHUIA XapakTep, reorpagiyvHi 3MiHW MEPBMHHOT NPOAYKLIT Y
CBIiTOBOMY OKeaHi TaKoX 3yMOB/IEHI LLi€K0 30Ha/IbHOCTIO. epBMHHA
npoaykuis y CBITOBOMY OKeaHi XapakTepHa A/11 BUCOKO apKTUYHNX
i CyOTpOMiYHMX BOA, a BUCOKiI 3HAYEHHS BMIACTMBI BOJAM MOMIipPHUX
LUMPOT i eKBaTopia/lbHNX BOA. Lleil xapakTep po3noginy 3HayeHb
NOpYLUYETLCA MaTepuKamu.

YuncTa NpoayKLis BUMipsSeTbCa BennumHow 20 - 25:10° T C Ha
pik, a BasoBa — 25 — 30-10° T C y pik.

2. bionorivHa cTpyKTypa CBITOBOro OKeaHy

Yneplie  KOHUenuis  6GI0NOrivyHOI  CTPYKTYpU  OKeaHy
chopmynboBaHa B. |. BepHaacbkum B 1926 p. Ha gymKy BYeEHOrO,
"CKYMUYEeHHA" XXUTTA CrOCTepPiracTbCs MLie B MPUKOPLOHHUX Liapax
("nniBkax™) okeaHy, "MpubnnM3HO 2 % 3aranbHOI Macyu OKeaHy
3aMHATO 3ryleHHAMU >KUTTA. Bcs iHWa #oro maca MIiCTUTb
po3ocepemkeHe O>KUTTA". BiH BWAINAB 4YOTUPU  CTATUCTUYHUX
CKYMYEHHS XWUTTA: [ABI MNIBKW — MNIAHKTOHHY | [OHHY, i [Ba
3ryLleHHs — npubepexxHe (oKeaHiyHe) i capracose.

Mig nniskamn B. |. BepHafcbkuii MaB Ha yBasi reorpagiyHi
NPUKOPAOHHI LWapy pi3HOro maclitaby, BKIOYaoun BClo Giocgepy.
Y ubomy BMNaAKy Le BepxHii 100-MeTpoBMil NPUKOPLOHHWIA Lap



OKeaHy i #oro npugoHHWin (6eHTOCHWIA) wap. “CapracoBum
3ryuleHHsm"  B. |.  BepHaaCbKuii YMOBHO HasnBaB  pailoHu
NiABMLLEHOrO KOHLUEHTPYBAHHS XUTTA B MeXax BepXHbOro Liapy B
nenariani oKeaHy, He NoB’s3aHi i3 AHOM i 6eperom.

IHWa KoHuenuis 6ionorivyHoT CTPYKTYpPU OKeaHy chopmoBaHa
. A 3eHkeBuyem B 1948 p. BiH BUAIANB TPY NIOWMHN CUMETPIT B
ABMILIAX ~ O6IOTMYHOrO i abiOTMYHOrO  CepedoBuLLa:  OfHY
eKBaTopianbHy i1 ABI MepuAioHaNbHI NIOLMHN, WO NPOXOAATb Yepes
cepefMHN OKeaHiB i MaTepuKiB, LWOAO SKMX CMOCTEPiratoThCs
PO3XOMKEHHA M MOAIGHICTL (acMMeTpis i CMMETpIs) Y po3nogini
MacoBux GionorivyHmx seuul. Hapani B. . boroposum i J1. A.
3eHkeBnyeM (1966) 6yB AeTanizoBaHWin ONKC SBULLA 6INONSPHOCTI —
3aKOHOMIPHOI 3MiHM B 060X MiBKYNAX 6i0N0riYHMX 0CO6/IMBOCTEN
npw nepexogi Bij eksaTopiaibHOT 40 MOMIAPHMX 30H.

3. F'opusoHTaIbHA 30H/TbHICTL OKeaHy

B oOkeaHi, fK i Ha cyuwi, iCHye WKMpOTHa (ropu3oHTasIbHA) i
BepTUKa/IbHa 30Ha/bHICTb BCiX reorpadivyHmMX npouecis i posnoginy
XMBOI pPeyoBMHW. TlONOXKEHHA TreorpagiyHMX 30H B  OKeaHi
BU3HAYa€ETbCA KIMIbKICTIO Tensa, BWUMAapOBYBaHHAM, COJIOHICTHO,
MaHyluMMK  BiTpaMK, MAMHAMK, a TakoX OGionoriyHumun i
reoximMivyHMMKM 0CO6/IMBOCTAMU CepeoBULLA.

Y TliBHIYHIA nNiBKyNi Ha aksaTopil OKeaHy BUAINAOTLCS
APKTUYHNA, Cy6apKTUYHWIA, MOMiPHWIA, TPOMiYHUA,
cybekBaTOpianbHWiA | eKkBaToOpianbHWiA noscy (30HK). BignosigHi
nosicu Bif3HaueHi i y MiBaeHHIA niBKyi.

BioreorpaiyHe pailoHyBaHHS OKeaHy [JOCUTb CKagHe. BOHO
Pi3HWTBCA AN MNAHKTOHY, HEeKTOHY W 6eHTOCcy. I3 rAnGUHOK
amnniTyga TemnepaTypu BOAM 3MeHLUYETbCA W GioreorpadiyHuii
NoAiN CTae MeHLW Api6HMM.

Makcumym 6iomacu B OKeaHi mpunagae Ha CyGapKTUYHWIA i
NiBHIYHUIA NOMIPHUIA nosica, AKi AaroTb 2/3 CBITOBOrO YNoBYy pyoW.
Haibinbl HM3bKI 3Ha4YeHHs Giomacu Bifg3Ha4atoTbCA B TPOMIYHUX
nosicax [iBHiYyHOI 1 [MiBAeHHOT MiBKy/b, A€ BOHM 36irar0Thcs 3
aHTUUMKNOHIYHUMUK KpyroobiramMmm Bof B OKeaHi. BMCOKi 3HauYeHHs
6iomacn Ha KopanoBux pudax. Bucoka 6iomaca I nepBUHHA
npoayKuis y CBIiTOBOMY OKeaHi BUsB/IEHA B 30HaX, [e BifOyBacTbCA
niginom O MoBepxHi 6ifblle XONOAHUX FAMBUHHUX BOA, GaraTtux



KMCHEM | YXMBUNbHUMMW peyoBMHaMK. Lle 30HM anBeniHris, BOHW B 6
pasiB MPOAYKTMBHiLLE BIAKPUTUX 0bnacTeli CBITOBOrO OKeaHy.

4. BepTUKasibHa 30Ha/IbHICTb OKeaHy

OkeaH fIK cepefoBuLle nepebyBaHHA AiNNTLCA HA ABi YaCTUHW:
[OOHHY (6eHTanb) i BOAHY (Nenarians).

Ha wmopcbkomy faHi  (6eHTani) BMAINSAOTL  KiflbKa  30H:
cynpaniTopanb, niTopans, cybniTopank, 6GaTianb, abicaib i
ynbTpabicans.

MeLuKaHLi fHa MOXYTb BECTW PYX/IMBUIA CNOCI6 XNUTTA (3ipKu,
DKaku, Kpabu), Masiopyxomuini (MOMKOCKKM, aKTWHIT, acumgii) i
HepyxnmBuiA (Kopanosi noninu).

3a Ccnocobom XxapuyBaHHA BOHW [LiNATbCA HA  XWXKMX,
POC/IMHHOAAHUX | TWX, L0 XapyyTbCA OpraHiYHUMKM peLuTKaMu.

Hain6inbl 6arata XWUTTAM B oKeaHi 30Ha niTopani (litus 3 nar.
— Geper). BoHa go6pe oCBITNHOETLCS, NPOrpiBacTLCA, BOAN TYT f06pe
nepeMiLLyOTbCS, 30Ha 6arata KUCHEM | yA0BPHETLCA i3 CyLUN.

3anexHo Big I'pyHTY BUAINAOTL NiTOpasb i3 KaM’AHUCTUM AHOM
i niTopanb niwaHo-mynmcty. Cknaf TBapuH i POCAMH Ha UMX
'PyHTaxX PisHUN.

Ha Kam’SSHUCTUX i CKensicTMX I'pyHTax 6arato 3efeHunx, oypux i
YepPBOHMX BOAOPOCTEN; MOPCLKMX 3ipOK, KaKiB, KPEeBETOK, PakKiB,
KpabiB i pn6. 3aBAsKy NpunavMeam i Bignaneam, BNacTUBUM LiiiA 30Hi,
JesKi pnmbun, WO XMBYTb Ha niTopani (6U4kn), MatOTb Ha depesi
MPUCOCKK, 32 LOMOMOrOH AKMX 3aTPUMYIOTLCA Ha KamMeHAX Mif yac
BiAMNNMBY.

Y KaM’AHUCTOMY TPYHTI HepigKo MNocenstTbCA [LBOCTY/IKOBI
CBepA/TyBasIbHI MOJTHOCKM.

30BCIM iHWWIA XapaKTep XWUTTSA Ha NilaHO-MyIUCTUX IpyHTax.
I3 pociuH TyT nepeBaXkae KBITKOBA POC/MHA 30CTepa, a TBapuHam
BMacTMBa 3AaTHICTb 3apuMBaTUCS B I'PYHT. Heto BOMOAiOTh XpobaKu,
MOJIIOCKA — MIAiT, MOpCbKi 3ipKW, ronotypii, Hkaku, a 3 pué —
Kambann i1 ckopneHu.

Mig uyac npunavBy Ha niTtopani BiArofoOBYETLCA Be/MKa
KiNbKiCTb punb, 3annMBatoTb Ha nitopans i ccasui. Iig vac Bignamey
AN BILNOYMHKY i ANS HAPOMKEHHSA AWTUHYAT 3aX0AATb THOMEHI,
MopXi. BiggigytoTb niTopans Beamesi, necui. barato Ha Hili nTaxis.



Okpim 6araToi Ta pi3HOMaHITHOT niTopani NOMiIPHUX LWKMPOT (3
6iomacoto B cepegHboMmy 20 - 30 Kr/m?), BUAINSETLCS NiTOpanb
TponiyHa (KopanoBux pudis i MaHrPOBMX 3apOCTEN).

Kopanosi pugn nowwmpeHi mixk 30° MiBHIYHOT A MiBAEHHOT
LMPOT. AN pocTy KopaniaMm MoTpibHa TemrnepaTypa BOAW HE HUXKYe
20° C i conoHicTb 35 %o. Kopann 3ycTpivatoTbCsi MaiiXke Ha BCiX
rAMbuHax, ane CnpaeXHi LUECTUNPOMEHEBI Kopanu, fKi OyayoThb
pUK, XMBYTb TiNIbKK A0 rAM6UHK 50 M.

OKpiM pi3HOMaHITHMX LUECTUNPOMEHEBUX KopaniB, Ha Uil
niTopani  HasBHI  BanHAHI  BOZOPOCTI, rigpokopanu, TryoKu,
MOXOBWHKW, MOJIOCKM, PaKOMOAiGHI 1 pubu. XapakTepHi Aans
TpoNikiB i neTydi pnbwu. MnaHyoun Haf BOAOH, BOHW PO3BMBAOTb
WBKMAKICTb Ao 40 KM/rof, NoKpusatoum iHoai BigcTaHb 1o 400 m. He
MEHLUMIA iHTepec $BMSE JiTOpa/lb  MaHrpoBMX 3apoCTei, Lo
0C06/IMBO MULLIHO PO3BMBAKOTLCA B YCTAX TPOMIYHMX PiK. Ha umx
3a3BMyail 3a60104eHNX AinsHKax pocte Ao 30 BUAIB Pi3HWX AEPEB i
yarapHuKiB.

[JepeBa B rpy3ioMy, MysIMCTOMY FpYHTi 3MyLLEHI 3MiLIHIOBATUCh
3a [0MOMOrol KOpeHiB - MiAnopoK i [AuXallbHUX KOPEHIB, LWO
3BMCAKOTH I3 TI/IOK. Y MaAHrpOBMX 3apPOCTAX XKMBE BEIMKA KiNbKIiCTb
MOJIHOCKIB (YCTPMLb, YePBULIb), TONKOLLKIPMX, PaKONodibHNX, NTaxiB
(nenikaHiB, 6aknaHiB, nenek, GamiHro), KpOKOAUNMIB i 3MiiA.

3a niTopan/iio, y MeXax rapHoi OCBITNIEHOCTI # rapHoro
nepemillyBaHHs BOJl, PO3TALLOBYETHCA 30HA CcybniTopani (oo
rénHn npn6amsHo 200 M). Y BepXHiX ropusoHTax cyb6nitopani
30CepeKeHi  3HayHi  CKyMuYeHHs 3efieHuX, Oypux, YepBOHUX
BOZOPOCTEN. POCNMHHICTL MOXKe nmoLumptoBaTncs A0 raméuHm 200 m,
ane Bxe Ha 150 M — Lie He3HaYHi KYLLMKN.

MepeBaXkHY Macy TBapuH cybniTopani MOMIpHUX LWKXPOT
CTaHOB/MATL [BOCTY/IKOBI MOJKOCKK, TOMKOLIKIPI (MOPCHKI 3ipKW,
Kakw, ninii), xpobakun. IHOAI y BENMKIA KiNbKOCTI 3ycTpivaroThbes
ry6Kn, MOXOBMHKW, KMWLLKOBOMOPOXHUHHI. 3 pub — Kambanu,
nanTycu, Tpicka, nikwa. biomaca B Uil 30HI 3MeHLLyeTbCa Ao 200
r/m2,

Ha rnmbuHax Big 200 go 3 000 m nepebysae 30Ha baTiani, y
AKilA pi3HOMaHiTHa i1 Garata hayHa NOBEPXHEBUX LUAPIB OKeaHy
3MIHIOETLCA TIMOOKOBOAHOK 3 YciMa Ti 0COBIMBOCTAMM. 3HUKAE
CTPOKATICTb (hapOyBaHHs, 3’ABNAOTLCA OAHOTOHHI abo 6e36apBHi



TBapPWUHM, TOHLLAKTb CKENETW I PaKOBUHM — YacOM A0 TXHbOT MOBHOT
BTpaTW, MNOAOBXKYKTHCA KiHUIBKW, [HOAI 36iNbLUYOTLCS PO3MipK
oyeli (60 0Yi NOBHICTIO 3HWNKAIOTb), OAEPKYHOTb BUCOKMIA PO3BUTOK
opraHn  JOTUKY. 3i  36i/IbLUEHHAM  [/IMOUHM  3HUXKYETHCA
Temnepatypa, 36inblwyeTbCs TUCK (Yepe3 KoxHi 10 M Ha 1
aTMocepy), 3MeHLIYETLCA KiflbKiCTb CBiT/Ma, a Ha rMnbuHi 1 500 m
BiH MOBHICTHO BifICYTHIiA.

biomaca pisHMX hopamiHidep, Gpaxionog, mMopcbKoro nip’s,
[eCATMHOrMX pakiB, MOJOCKIB, MOPCLKMX 3ipPOK KONMBAETLCA Bif
OEKINbKOX AecATKiB rpamiB Ha 1 M? 10 AecATMX 4YacTok rpama Ha 1
M2, B 1977 p. aMepuKaHCbKi reonorn Ha MifBoAHOMY anaparty
"AnBMH" y palioHi [ananarocbkmx ocTpoBiB (TUxuiAi OKeaH) Ha
rAMGuHI 2600 M BUSBUAN Ay)XKe LjiKaBy eKOCUCTeMY, pO3TalloBaHy
6ins BMXOMiB rigpoTepmanbHUX [mKepen. Ha TenepiwHiliA yac Taki
eKOCUCTEMM BifOMI Ha rnmbuHax ao 6000 M. BoHu cknagatotbes 3
BE/IMKMX MOJIKOCKIB, [BOMETPOBMX Xpob6akiB, pub, riraHTCbKUX
6akTtepii (mo 0,1 mMm). biomaca UMX eKOCMCTEM [Ay>XEe BMCOKa.
MepBMHHUMYM NPOAYLEHTaMW B HUX C/Y)XaTb XeMOCUHTe3ytoui
6aKTepii. BifKpuTi eKOCUCTEMU MatOTh Pi3HWIA cKnag hayHu. TXHE
BUHUKHEHHA MOB'A3aHe 3 TigpOTEPMa/IbHOK [AisNbHICTIO abo i3
MPOHMKHEHHSAM i3 LWeNbgy KOHLEHTPOBaHMX PO3YUHIB, LLO MICTATb
CipKOBO/EHb, aMOHI | iOHW MeTaniB.

Mpu nepexofi Bif MaTepUKOBOr0 CXW/y [0 J10Xa OKeaHy
BifOYBaETbCA LUE OAHAa 3MiHa hayHW. Lle 30Ha abicani, Lo 3alimae
77,1 % noBepxHi OKeaHy. YMOBU XUTTHA TyT 6Gifiblle OAHOMAHITHI,
H>K y 6aTiani, i HaceneHa abicaib Manok KiflbKIiCTHO TBapUHHUX
BUAIB NPW 3ara/ibHii IXHIN KiNbKiCHI 6igHOCTI. OCHOBHUIA (hakKTop,
IO BMK/IMKAE CKOPOYEHHSI BUAIB Ta KifIbKOCTI, — Hefdonik ki. 3a
KiNIbKIiCTIO BMAiIB B abicani Ha nepliomy Micli 3HaxXoAAaTbCs
FONKOLLKIPI (3IpKK, DKaku, niniv), 3ycTpivaroTbcs Xpobaku, MOMKOCKN
i pakonogi6Hi. XXnByTb B abicani Kopanu, acumaii, CKNsHi ry6ku i
noroHogopn. 58 % BWAIB LLET 30HN — eHAEMIYHI.

30Ha, posTawoBaHa rauMbwe 6 000 M, HOCUTbL HasBy
ynbTpabicans. Ii hayHa 40 ranéuHm 9 000 M Ha 60 % CKNafacTbes 3
eHfemiKiB, a rnmbwe — Ha 88 %. 3arasbHa KiNnbKicTb BUAIB
CTaHOBWTL 1/3 thayHu abicasbHOT 30HK. ICHYE npsima BiAMNoOBi4HICTb
MK KiIbKICTHO AOHHMX TBapWH Y X0/106ax i KifIbKICTHO NIaHKTOHY Y
MOBEPXHEBOMY LUapI.



Biomaca 6eHTOCY Y BUCOKONPOAYKTUBHUX palioHaX MOMIpPHUX i
BMCOKMX LUMPOT CTaHOBUTb 2-5 r/M2, a iHofi — moHag 10 r/m? y
nprbepeXxHMX Xon106ax TPONiYHOT 30HM — AeCATI YaCTKM rpama Ha 1
M?, @ B )K0M106ax, Po3TalloBaHWX Yy MasloNpPoOAyKTUBHUX paiioHax
OKeaHy, — COTi YacTKu rpama Ha 1 M. B ynbTpabicani 3HauHy ponb y
6iomaci  BigirpaloTb  hopamiHichepn,  xpobaku,  ronoTypii,
pakonoAibHi, ABOCTY/IKOBI MOOCKM.

BogHa ToBwWa (nenarianb), SK i 6eHTanb, AiMNTLCA Ha PSS 30H
nepebyBaHHA OpraHiamiB, WO Ti HacenstTb, (iTO- | 300M1aHKTOHY I
HEKTOHY).

[onoBHy Macy (ITONMAHKTOHY CTaHOBNATb OAHOK/ITUHHI
BogopocTi (4iaTOMOBI) i B MEHLLIOMY CTYMNeHi >XryTUKoBi. BoHM
3ocepemkeHi Ha ramburax 30 - 50 M, TO6TO Tam, Ae LOCUTL CBITNa,
OCKIi/IbK/ BOHW XXMBYTb 3a paXyHOK (DOTOCHMHTE3Y.

300MN1aHKTOH B OKeaHi MpeACTaB/eHUA 3HAYHOK Ki/IbKICTHO
PaKonoAibHMX, KULLKOBOMONOCHUX, KPWUMIATUX MOJKOCKIB, JIMUYMHOK
JOHHUX TBapWH, IKPOH pubKu, a TaKOXX HaNMPOCTILLIMMM
(pagionsipismu,  dopamiHihepamu,  iHy30piaMu).  TNAHKTOHHI
OpraHi3Mu HacensTb BCi IMUOMHN OKeaHy, anie MakCUMYyM 1X YXuBe
Ha rnmMbmHax g0 600 M. BennumHa X KONMBAETLCS Bif AEKINbKOX
MIKPOHIB A0 AeKiNbKOX MeTpiB (Hanpuknag, Meaysa LUMOHes Mae
fiametp [0 2 M i wynanbus AoBXuHO A0 30 m). MiXK KinbKicTio
Me30M1aHKTOHY y nosepxHeBux (0 - 500 m) i ranéuHHMX (500 - 4000
M) Llapax BOAW € MOCTiliHe CriBBiAHOLLIEHHS, LLIO 30epiraeThCa Ha
6inbLIil YacTUHI akBaTopii okeaHy. Y wapi 0-500 M yTpuMyeTbCS
65% Me30MnnaHKToHY, a B Wwapi 500 - 4000 M — 6113bK0o 35% YyCbOro
oro KinbkocTi. Y cepegHboMy rambwe 500 - 1000 M Ha KOXHWiA
MEeTP FNM6MHM Giomaca Me30NAaHKTOHY 3MeHLLyeThes Ha 0,2 - 0,3 %
BE/IMYMHKN, OBYMOB/EHOT Y BEPXHLOMY Lapi; Ha rnmnbuHi 6000 -
8000 m 6iomaca Me30MnnaHKTOHY BUSBNSETLCSA Npn6an3HO B 1000
pasiB MeHLLe, Hi>XK Ha NOBEPXHI.

AKTMBHONABaOui opraHiamMu: pubu, KMTONOAiIGHI, nacToHori,
MOpPCbKi 3Mil A MOPCbKi Yepenaxu BifHOCATbCA A0 HEKTOHY. KuTw,
NACTOHOTI M pubun MIrpytoTh Yy NOLLIYKaX Ki i1 Ha HEpecCT.

3 MOPCbKMX CCaBLiB Ha MepWwoMy Micli 3a 3HAYEHHAM
3HaX0AATLCA KMTOMOAIOHI, fani NacTOHOrI.

3 KuTOnogdibHNX KawanoT (3ybaTuil KUT) — eAVHUIA ccaBelp,
34aTHWUIA, NOMKOKYM 3a Kaibmapamy i puboro, OMyckaTucs Ha



rnnéuHy go 2000 M i nepebysatu nig Bogoto 40 1,5 u. Lie nos'sizaHe
3 1ioro 0yaoBol M 0COGMMBOCTAMM  AMXaHHA. Bce XKWTTS
KUTOMOAIOHNX NPOXOAWTb Y BOAI, A€ W HapOMKYHTbCA AUTUHYA.
Hainbinblmnii KUT — CUHIl (BycaTWil) — € MakCUMaibHy AOBXUHY 34
M i Macy noHag 150 T.

NactoHorux y CsiToBOMY OkeaHi 651m3bko 30 BuAiB. BoHK
LLUIMPOKO MOLUMPEHI B 060X MiBKy/sX, 0COO/MBO B MOMIpHUX i
LMPKYMNONAPHUX Bodax. o NacTOHOrMX BiAHOCATLCA Pi3Hi ByxacTi
TONeHi (MOpPCbKWIA KOTUK), 6e3Byxi THONMEHI (MOPCbKUIA 3a€elp,
MOPCbKWUIA CNOH) | MOpXi. Bci BOHM Hanexatb A0 M’ACOIgHMX,
XapuyrTbCsd pubOLD, PakonofibHUMK, BEIMKUM  MIaHKTOHaMMU,
MOPCbKMMU MTaxaMu. [OBXWHA CaMLiB MOPCbKMX C/IOHIB AocsArae
noHag 3 m.

CupeHOoBi (AHOroHb i flaMaHTUH) XXUBYTL Y TPOMIYHUX BOAaX i
XapuyrTbCA BUHATKOBO POC/IMHHOO DKEHD.

B okeaHi icHye 6inbLue 16 TuC. BUAiB prb. BoHN cTaHOBNATL 85
% yCbOro HEKTOHY. Y Leli yac Le cama binbliua rpyna XpebeTHux
TBapWH. BoHW XuMBYTb y CBITOBOMY OKeaHi Ha BCixX rnnébuHax, ane
NOLUMPEHi BKpali HepPiBHOMIPHO. Y GinblUMX KOHLEHTpauUisx puou
XWBYTb Yy  BWCOKOMPOAYKTMBHWX  paiioHax.  Halbinbiumii
NPeAcTaBHUK pu6 — KUTOBa akyna. Ii JoBXuHa gocsarae 20 M.
3amicTb 3y6iB Yy HEI nnacTvHKM, 4epe3 ki BOHa (ifbTpye BoOAy.
Ocenepuesi, TPiCKOBi, CKym6pieBi, TyHLOBI, Kehanesi, 0COCEBI —
TaKi OCHOBHI BUAMX puUO, L0 HACENSOTh Nenariaib OKeaHy.

Bci  MewkaHui CBITOBOro OKeaHy 3B'fi3aHi  MiXX C060t0
KOMIM/IEKCOM B3aEMWH, FOIOBHUM YMHOM TPOMIYHUX (Xap4yoBuX), i
YTBOPATb CKMaAHY CaMOPErynody CUCTEMY, Pi3Hi SlaHKU AKOT
3a6e3reyyoTb KpyroBopoT PeYoBUH | TpaHcgopmauii eHeprii B
OKeaHi.

5. EKonoriyHi oyHKUIT CBITOBOIro oKeaHy

PisHOMaHITHI ekonoriyHi (yHKuii CBITOBMIA OKeaH BUKOHYE
LLNSIXOM aKTUBHOT B3aEMOiT BOAHOI0O cepefoBuLLa 3 T opraHiamamu,
O Oro HacensTb, aTMOCHEPOD, NITOCHEPOD W MATEPUKOBUM
CTOKOM, & TaKOX Y XOAi AMHaMiYHUX, XIMIYHUX i iHLWIMX MPOLECiB,
Wo BigOGYBalOTLC B OKeaHi. PO3Pi3HAKOTbL Henpami 1 npami
eKOMoriYHI (PYHKLIT OKeaHy.



MpKnagoM  HenpsiMMX — EKOMOTIYHWMX  (PYHKUIA  ClYXXWTb
B3aEMOAia aTMmoctepn 1 OkeaHy. BoHa MpOSABNSETHCA B Pi3HUX
acrekTax, cepef, SKUX eKooriyHo JOCUTb NOKA30BWIn 0OMIH KUCHEM
MK LUMMK  CcepedoBuLamMy. 3a HasiBHUMM OLiHKaMK, HaibinbLu
IHTEHCMBHUWIA KUCHEBUI A OOMIH Y CUCTEMi OKeaH — aTmocepa Mae
Micue B MOMipHMX wunpoTtax (0co6nmeo TMiBAEHHOT NiBKyNi), ToMy
WO TYT LUBMAKOCTI BITPY MaKcMMasbHi, a cepedHi Ans BCi€l 30HU
BE/MYNHN HaAMIPHOTO HACMYEHHS MOBEPXHEBOrO LWApy KWCHeM
BiZIHOCHO BeJKi.

Benvknii 06MIH KUCHEM | B TPOMIYHiA 30HI, WO 3ailmae
npnonnsHo 60 % nnoLLi oKeaHy. Y 3B’A3KY i3 MM TyT nepebyBat0Th
OCHOBHI BWCOKOMPOAYKTMBHI PaioHW, y AKX LWap (OTOCUHTE3Y
nepecuyeHnin knucHem Ha 10-20 % i 6inblue, WO CNPUATIMBO A5
iCHYBaHHS OpraHi3miB i PO3BUTKY XUTTH.

®i3nKo-XiMiYyHi A AMHaMiYHI npouecy, WO NpOTiKatoTb B
OKeaHCbKMX BOfaxX, BM/IMBalOTb Ha CTOPOHHI PEYOBWHK, LU0
noTpanuan y BOAHE CepeaoBuLle, Hanpuknag Ha HagTy. BoHa
MOLUMPIOETLCA Ha 6araTo [ecATKiB  KBagpaTHUX  KiNOMeTpiB
MOBEPXHI, YTPYAHSE ra30006MiH OKeaHy i1 aTMocgepn, NepeLLKoKae
MPOHWKHEHHIO CBIT/MA Yy BEPXHi LUapu BOAW, MOPYLUYHOUM NpoLecu
thotocnHTesy. Bce ue 3ry6HO fdie Ha chayHy W (haopy, 3HWXKYE
6i0N10riYHY NPOAYKTUBHICTb 3a6pyAHEHNX HAthTOHO palioHIB OKeaHy.

XapaKTepHUM MPUKIaA0M NPSIMOro BI/IMBY Ha XXUTTS MOPCbKMX
opraHiamiB € Ais  TemnepaTypu BOAM, OCKIfIbKM B  OKeaHi
MepeBaXkatoTb XOMOLHOKPOBHI TBapUHW. Y 6aratbOX 3 HUX CTPOKM
PO3MHOXEHHSA NPUYPOYeHi L0 NEeBHUX TeMMepaTypHUX ymoB. Tak,
HepigKo BiAOYBaeTbCA MacoBa 3arvbenb iKpU W NIMYMHOK, AKLWO B
nepiof, PO3MHOXEHHS TeMnepaTypa BOAW CTana HeCnpUATINBOT 415
Lboro. I3 NporpiBom i NOXoNoAaHHAM BOf 3B'A3aHi CTPOKM nigxogy
pnbun go Gepera i i 3BOPOTHWI BiAXiA Y BiLKPUTI PanOHW OKeaHiB i
mopiB. MOKa30BUM € TakOX BMIMB TiAPOCTATUYHOIO TUCKY Ha
OpraHi3aMu: B OKeaHCbKMX BOfax BiH 30iNbLUYETHCA HA 1 aTM. Yepes
KOXHi 10 M npupocTy rnbuHn. Tak, y MelKaHiB 6inbLmnX rIMouH
3HMKAE CTPoKaTiCTb (hapbyBaHHS, BOHW CTatOTb OAHOTOHHUMU ab6o
30BCiM 3He6apBneHMMKU. POPMM 3 BaNHAHUM KiCTAKOM 3aMilLlaloTbCs
npefCcTaBHUKaMy  TBapUH i3 KPEMHE3eMOBMM abo  opraHiuHuMm
KICTAKOM.



BiguyTHO BM/MBalOTb Ha MOPCBKMX MELUKaHLiB MOBepPXHeBi
MVHA B OKeaHi. BOHW MepeHOCATb 3HAYHI Macy BOLOPOCTEN Ha
GinbLUi  BigCcTaHi, 3axOMMtOKOTb 3a COO0K BECb MMAHKTOH, L0
3HaXo4WUTLCA Y BOfdax, fAKi nepemiwyroTeca i T.M. I3 naMHamu
nepemilatoTbCa AesKi BUAN TBapuH.

3BMYaliHO, HaBefeHUMM MNpUKNagamy  Ha  BUYepnyTbCS
Pi3HOMaHITHI €KOMOriyHi (DYHKLIT OKeaHy. Y LIeil yac BOHM CTal0Th
npesMeToM OC/iAXKEHHA MOPCbKOI HayKW.

3abpyaHeHHs CBITOBOro OKeaHy CMpUSE MOTIPLUEHHIO CTaHy
BOAHOIO CepefoBULLA, 3HUKHEHHIO 6araTbOX BUAIB  MOPCbKUX
opraHisamiB, py/fiHyBaHHIO OKPEMMX EKOCUCTEM i XapyoBMX 3B'A3KIB,
L0 NPMBOAUTBL [0 CKOPOYEHHSA 6i0N0riYHOT PO3MAITOCTi B HBOMY. Y
XOMOAHMX 30HAaX OKeaHy u4MuCNo TPOMiYHWUX PiBHIB BIAHOCHO
HeBesIMKe (YOTUPU - M'ATb) | BOHW MeHLU CTiliKi, YAM Y TPONIYHKX, fe
KiNIbKiCTb PiBHIB flocsArae ceMu.

3aBAaHHA NoAcTBa — 30epeXXeHHs YHIKaJbHOT EeKOCMCTEMU
OKeaHy — [pKepesnia XXUTTA i1 61arononyyys Ha Hawli nnaHeTi.

KOHTpPO/IbHI 3anuUTaHHSA Ta 3aBaHHA

1. Aki OCHOBHI €eKOnoriyHi rpynu BuginalTbLCA Yy CBITOBOMY
OKeaHi 3a Cnoco6oM >KUTTA?

2. OxapakTepu3yinTe poNb MNeNCTOHY i HEACTOHY B YXKUTTI
OkeaHy.

3. AKi eKonoriyHi (YYHKLIT BUKOHYOTb >XUBI OpraHiamu, Lo
BXOAATH B ekocucTemy CBiTOBOIo oKeaHy?

4. BusHauTe (paKTOpM 30BHILLUHLOTO  CepefjoBuLLA, LU0
BN/AMBAKOTb Ha 6i0N0riYHy NPOAYKTUBHICTbL OKeaHy.

5. OxapakTepusyiTe Gioreorpadiyny FOPU30HT a/lbHY
30Ha/IbHICTb OKeaHy.

6. Ha aki uyacTuHu nogingeTbca OKeaH $K CepefosuLLe
YKUTTH XKUBUX OPraHiamis?

7. OxapakTepusyiTe 30Hy niTOpani 3 TOYKM 30py YMOB
KUTTA Ta PisHOMaHI T T XKMBUX opraHiamis CBIiTOBOr0 OKeaHy.

8. BusHauTe BIMIHHOCTI YMOB >XMTTSH 30H baTiani Ta
abicani CBiTOBOro okeaHy.

9. OxapakTepusyiTe PO3MOBCIOIXKEHHA YKMBUX OpPraHismis y
BOAHIN ToBLW,i (Nenariani) CBiTOBOro OKeaHy.



10.9k 3a6pyaHeHHs CBIiTOBOro OKeaHy BMAMBAE Ha CTaH oro
ekocucTem?

11.0xapakTepusyinTe nNpsmi 1 Henpsami eKonoriyHi oyHKLii
CBITOBOro OKeaHy.

3aBaaHHSA 4719 caMoniAroTOBKM

3anoBHUTM  TEPMIHOMOTIYHWIA  CMOBHWK 3 BU3HAYEHHAM
K/TOYOBUX MOHATL NEKLiAHOro maTepiany.

KniouoBi  TEpPMIHOMOFIYHI  MOHATTS: NMEWCTOH, HEWNCTOH,
6eHTanb, nenarianb, cynpaniTopanb, ANiTopanb, CcybniTopanb,
6aTianb, abicanb, ynbTpabicab.

Migrotysat [ONOBiAb Ta Mpe3eHTaUil0 Ha OfHYy i3
3anporoHOBaHNX HUXKYE TEM:

1. Po3kpuTW  0COBGAMBOCTI 6ionoriyHoro  po3MaiTTH
IHAIACLKOrO OKeaHy.

2. BigMIHHOCTiI  €KOCMCTEM  MiBHIYHMX Ta  MiBAEHHMX
MPUNONAPHUX BOLHMX Mac CBITOBOIO OKeaHy.

12. MPOBNIEMW 3ABPY AHEHHA TA OXOPOHW BO/,
CBITOBOIO OKEAHY
1. 3a0pydHIOOYI  PEYOBMHM | HEraTVBHWA aHTPOMNOreHHNi

2. Oco6/1BOCTi aHTPOMNOreHHOro 3abpyaHeHHs YopHOro mops.
3. OxopoHa i MOHITOpUHT BoZ CBITOBOr0 OKeaHy.

1. 3abpyaHIOOYi PEUYOBUHWN | HEraTUBHWIA aHTPOMOreHHUIA
BMN/INB.

AHanizyloun mkepena 3abpyaHeHHs CBIiTOBOrO OKeaHy, BYeEHi
3arnponoHyBany HacTynHy ix Knacugikauito: 40% — HazeMHi; 35% —
cyaHonnascTBo; 20% — npupoAHi; 5% — iHwi. Taka Knacudikalis He
BpaxoBye [AudepeHuialilo  MOPCbKUX  [bKepen, TOMY Kpalle
pO34iNATY MKepena 3abpyLHEHHA Ha TPU OCHOBHI rpynu:

« Geperosi i NpupoaHi pkepena;

* CTalioHapHI MOPCLKI Cropyau;



* MNaBy4i MOPCbLKI criopyam.

Jlloan 3paBHa npu BMOOPI  Micub NOCeNeHb TAXKINM [0
y30epexoksa MOpiB | OKeaHiB. Y uifoMy 6/113bK0 65% HaceneHHs
3emni xmByTb He pani 500 km Big 6GeperoBoi MiHIi. Ha KOXHY
NoAnHY npunaaae 61n3bko 4 000 M? NpyUAaTHOT 41 06POGKM 3eMi
i 67mM3bko 55 000 M? nnoLi okeaHy. JTroAMHa 3aBXAM 3HaxXoamnach B
3aMeXKHOCTI Big Mops, 3400yBatoun MOro pubHi i He pUGHI pecypcu.
Mopsg 3 UMM B CiflbCbKOMY roCMnofapcTBi Yy BCbOMY CBITi
BUKOPUCTOBYETbCA 6/M3bko 100 MnH. T fobpus. Cepes HuX
HaibinbWw  nowwpeHi  docdartHi  (BMPOGNSAIOTLCA HA  OCHOBI
thochaTHMX pya) | HiTpaTHI (Ha OCHOBI CKIaA0BMX MNPUPOAHOrO
rasy), ski 3 pyHTy i '[PYHTOBMX BOA MOTPanNatoTh Y PivKK, a 3 HUX —
y nNpubepexkHy 4acTMHy OKeaHy, fe i HakonuuyroTbes. Clogn X
CMPAMOBYOTLCA M CTIYHI BOAW 3 OUUCHMX CMOPYA. Y TUXWiIl OKeaH,
Hanpuknag, LWOpIYHO CKWUAAETbCA 9 MAH T BIAXOAIB, & Yy BOAM
ATNaHTMKM — noHag 30 MJH T.

YHacnigok poboTn CyXonyTHOro TPaHCMOPTY HAhTONPOAYKTH i
rasonofioHi TOKCWUYHI pevyoBMHM MNOTPanfAlTb B aTMocdepy, a
3BifTN — B OKeaH.

KpaiHu, Wo MatoTb JOCTYN 40 MOPIB, 34iACHIOIOTL NOXOBaHHS B
HMX MPOMMWCOBOro, OyAiBENbHOrO i PafioaKTMBHOIO CMITTA. pw
Or0 CKUAAHHI | MNPOXOMKEHHI Yepe3 CTOBM BOAM YaCTuHa
3a0pYAHIOIYMX PEYOBMH MEPEXOAMUTL Y PO3YMH | 3MIHIOE SAKICTb
Boan. OKeaHM MalOTb 3[4aTHICTb 40 CaMOOYMLLEHHS 33 PaxyHOK
CO/IOHOCTI, ane 34aTHOCTI BOAM [0 CaMOOYMLLEHHS BUABNAETHCH
4acOM HefoCTaTHbO, W06 noAonaTM MNOCTIAHO 30i/bLUYHOUNCL
3a6pyAHEHICTb.

3abpyAHIOOYI PeYOBMHU, L0 BM/IMBAKOTL Ha SKICTb CTaHy BOA,
CBITOBOro OKeaHy, MOAINAOTbL HA TPYNu:  MIKPOENEMEHTYU
(3ycTpivaroTbes B KOHLIEHTpaLisx meHLle 10%), no6pusa, opraHika i
BYINeBOAHI, OTPyTOXiMiKaTW, TBepAl BiAxoan, pafioakTUBHI
PEYOBUHMU, XBOPOGOTBOPHI MiKpoopraHiamu, NiABULLEHHSA
Temnepatypu BOAW.

MikpoenemeHTK

B pesynbTaTi ntoAcbkoi  gisnbHocTi y  CBIiTOBWMIA  OKeaH
noTpan/flTb 3'€LHAHHA TaKUX BKKUX METaNiB, K CBMHeLb, Mifb,
KanbUii, Hikenb, LUMHK Ta iH. Hanpuknag, npv BUKOPUCTaHHI
eTWUNI0BaHOr0 OGEeH3NHY CBUHELp, L0 BXOAUTb A0 WOro CcKagy,




noTpansse B aTMocepy, a 3Bi4TU B OKeaH. Tak, 3a MigpaxyHkamu
BUeHMX KanithopHiliCbKOro TeXHOMOTYHOro iHCTUTYTY, y CBiTOBWIA
OKeaH 3 JolamMu LWOpPIYHO Haaxoautb 50 TUC. T CBUHLLIO.
36iMbLIYHOTLCA KOHLUEHTpaLUl LMX €eNeMEHTIB TaKOX 3a paxXyHOK
CKMAAHHA NiANPUEMCTBAMM  CTIYHMX BOA, WO He MPOWLLN
OYULLEHHA. Y TKaHWHax MOPCbKWUX MOJIOCKIB iOHW UMX MeTasiB
HaKOMUUYOTLCA | MOXYTb BUK/IMKATU OTPYEHHS MPU  BXMBaHHI
TaKMX MOJTOCKIB B XKY.

®paHuy3bKi OCMIAHWUKA BCTAHOBUIN, WO AHO AT/AHTUYHOIO
OKeaHy B NpubepeXxHiii 30Hi WuprnHoo 160 KM i o ramémHy 1 600 m
3a0pyAHEHO Cronykamy CBUHLO. bBifbll BMCOKA KOHLEHTpauis
CBUHLIO, 3afikcoBaHa Yy BEpPXHbOMY LIapi AOHHWMX BigKnageHb,
NigTBEPIKYE, WO  BUSBMEHI  3abpyfHEHHA €  HacnigKkom
rocnogapcebkol AisNbHOCTI NOAWHWM, a He npouecis. Bunagok
OTPYEHHS pTYTTHO 600 TKC. NtOAeN, 3 AKX 79 3arvHyNu, MaB MicLe B
ANOHCbKOMY MicTi MiHamaTa, Lo Ha ocTpoBi Kiocto. Sk 3’scyBasocs
B pesy/nbTaTi  po3cnifyBaHHS, PTYTb  HakonuyyBalacsi Yy
npuoepexHUx Bogax i pubi BHaCNifOK TPWUBANOro, CKMAaHHA
HEOUMLLIEHUX CTIYHMX BOA XiMiYHMM KOMbiHaToM "Ticco".

dochaTu i HITpaTH

Lli pe4oBVHM NOTPaNAATL B OKeaH ABOMa LLAXaMU:

* CKMAaHHA NoOyTOBMX BiAXOLB;

* 3MIB 3 06PO6/IHOBAHNX 3EMESb.

BHacnifok upboro Buay 3abpyAHEHHA OKpeMi NpeacTaBHUKM
(hnopy OKeaHy PO3BMBAOTLCA IHTEHCUBHILLE iHLWIMX. B pesynbTari
LibOro npoLecy 3MeHLLYETLCA PI3HOMAHITHICTb BUAIB, LLO HEraTUBHO
MO3HAYaETLCS Ha XapyoBOMY JlaHL03i, XapaKTepHOMY NS AaHOro
paioHy OKeaHy.

ByrneBogHi
HaTa i HahToNpoayKTW — HalbinbLU LWKIAIMBAMU ANS OKeaHy

3abpyaHtoBaYyamn. 3a pisHMMKU oOuiHkamu, y CBITOBUIA OKeaH
noTpannse wopiyHo Big 10 Ao 25 MAH T HaTK | HAaPTONPOAYKTIB.
Lle cknagae meHwe 1% Bif o6cary cBiTOBOro BUA06YTKY, ane Beae
[0 eKOHOMiIYHMX BTpaT B iHLWIMX ranys3sx AisnbHOCTi, NOB'A3aHUX 3
OKeaHOM — Typu3Mi, MPOMMUC/IOBOMY pPubanbCTBI Ta iH. Binblue
BCbOrO 3a0pyAHIOKYMX BYI/IEBOAHIB MOTpanise B OKeaH Bif



NIOLCTBA MPAMUM  LLNAXOM — B pe3ynibTaTi CKMAaHHA 3 CyfeH
| HEMPAMUM —  aTMOC(IEPHMIA NepeHOC 3 MaTepuKiB  BHAC/iAOK
BUMapPOBYBaHHA NeTIOUMX HaTOMPOAYKTIB, KPIM TOro Mae MicLe
NMPUPOLHe NpPOCOoYyBaHHA HaTM B MOPCbKe CepefoBULLE CKPI3b
TPILMHN 3eMHOT KOpW.

Hainbinbly Hebe3neyHMMM € aBapiliHi po3nvMBM HaTU. BoHK
3aBXXAu BiabyBatOTbCS HECMOAIBAHO i, K NpaBmo, Nobnn3y Geperis,
KOMM 3a KOPOTKMIA Yac i Ha OOMEXEHili M/owi NoBepxHi OKeaHy
BUABMSAETLCA BeMKA KifNbKiCTb HahTW. JOCnifmkeHHsi, npoBefeHi
AMNOHCLKMMW BYEHUMU, MOKasain: AKwo suantn 100 T HagTu Ha
NOBEPXHIO MOpA Npu Temnepatypi Boan +20 ° C, rycTuHi Hadhtm 0,9
Kr/m3, cuni noBepxHeBoro Hatary 0.02 H / m, To BXe uyepe3 3
XBUIUHW BUHUKaE nasaMa pagiycom 54 m i ToBwuHow 1 cM. MniBka
Ha(h TV 3a0pYLHIOE He TiNbKK Geperw, a i JHO OKeaHy.

MHYTb NTaxu, WO noTpanuan B HadpToBY MAAMY, i HaBiTb
Ha3eMHi ccaBLji. TaK, BHacMifgoK po3nuBy HaghTu npu nocafui Ha
MinMHy B MarennaHosiii npotoui TaHkepa "MeTyna" Ha Geperax
BorHsaHoi 3emni, 3aruHynu 40 TuUC. MiHrBiHIB. A nicna noxexi Ha
TaHkepi "lMonikomaHgep" 4acTMHa He3ropinoi HaT BuNana vy
BUMNSAI "HOPHOro oLy, 3abpyAHUBLUM TpaBy Ha MacoBMLLaX, L0
NpK3Beo 40 MacOBOr0 NafeXy AOMaLLHIX TBapyH.

OTpyTOXiMiKaTH

Lleli Bua 3abpygHeHHs  NOB’si3aHWiA,  Hacamneped, i3
3aCTOCYBaHHAM  MecTuuMAaiB  —  XiMiYHMX  npenapatie,  AKi
BUKOPWUCTOBYHOTLCA NS 3HULLEHHA LUKIAIMBMX OpraHi3miB i pocnvH
(Big naTt. pestis — 3apasa, saedo — B6UBaTK), HaNpUKag Takux, K
cymMHO Bigomuin AAOT (gyct). CeiTOBE BMPOOHMLTBO MECTULMAIB
[OCArno 5 MAH. T Ha pik. BigHocHa XiMiyHa CTIMKICTb i LUMPOKe
BMKOPUCTaHHS B Ci/lbCbKOMY FOCMOLAPCTBI CNPUANN HaAXOLKEHHIO
LIMX PEYOBWH B OKeaH Yy BEIMKNX KiflbKOCTAX.

MecTvumay NOTPannATL B MOpPe 3i CTIYHXMU BOLAMM 3 3eMeSb
CiNbCbKOrocnoJapcbknx paiioHiB abo 3 armoctepn. Lo 50%
necTuUMAIB, WO PO3NUNIOKTLCS, B3arasi HIKO/N He NoTPanffoTb Ha
06po6toBaHi POC/IMHY, a NEPEHOCATLCS BiTPaMM Ha BENUKI BiACTaHi.
CknafioBMM NeCcTULMAIB € XNOPOPraHivHi pevyoBuHU, SKi MOXYTb
HaKoMMYyBaTUCA Yy BOAI | >XMPOBMX TKaHUMHAX pub i MOPCbKMX
ccaBLjiB.




Mectyunan BUsABNEHI B pi3HMX palioHax CBITOBOrO OKeaHy
[laneko Bif Micub X po3nuneHHs. OTPYyTOXiMiKaTK AOCArWN HaBiTb
AHTapKTUAM, Ha Geperax SKOI BOHW HIKOAW He 3aCTOCOBYBA/INCA:
aHani3 CHIroBoro nokpmBy AHTApKTUKM MOKa3aB, L0 Ha HbOMY
ocino 61m3bko 2300 T nectuumais. binblle TOro, Taka pevyoBuHa, K
OOT, 3abopoHeHa [0 3acTOCyBaHHA MICNS  BUSIBIEHHA 1Oro
KaHL,epOreHHNX BMaCTUBOCTEN, BUSB/IEHA Y BEIMKMX KiSIbKOCTAX Y
neYviHui 1 XUpi aHTapKTUYHKX THONEHIB, BiNnX BeAMEAIB i NiHIBIHIB.

Teepai Bigxoam
IcTOpuyHO came Leit BUA 3abpPyAHEHHS NepLuMM MNPUBEPHYB

yBary 3akoHofasLiB. 3okpema, y CLUA B 1899 p. 6yB NpuiAHATWIA
3aKOH Mpo PiYKK i raBaHi — NepLUnin BaX/IMBUIA 3aKOH, L0 MOBUHEH
OyB BperynoBaTy MUTaHHSA, MOB’A3aHi i3 3abpyAHEHHAM OKeaHy.
HeobxigHicTb NPUIAHATTA 3aKOHY byna BUK/IMKaHa
HecaHKLiOHOBaHUMW 3BanMLLiaMK  6yAaiBeNlbHOro CMITTA B MOPTY
Hbto-/lopKa, LU0 NepeLLKompkany CyAHOMNaBCTBY B aKBaTopii NopTy.
OCHOBHY Heb6e3neKy A/ TBAPMHHOIO | POC/IMHHOIO CBITY OKeaHy
ABNAE ocaf, CTiYHUX BoA. KpiM BMIiCTY TOKCUUYHUX XiMiYHUX CMONYK,
3aTOMNJIEHWI  OpraHiyHUiA  Matepias  MOrIMHAE MHOK  KUCHIO,
CTBOPOOYM NPOGMEMM AN MELLKaHLIB OKeaHy. IHLIA KaTeropis
TBEpAMX BiAXOAiB — TrpaBili Ta MiCOK, $SKi BWA06YBatOThCA
3eMcHapsgammn 3 [Ha akBaTopiii MOPTIiB i Nif 4ac PO3YULLEHHS
CYAHOMNaBHUX LWNsXiB. Mpy BMBO3i | CKMAAHHI LbOro MaTepiany 3a
Mexamu (hapsaTepy, YTBOPHOETLCA Be/IMYE3HA KifIbKICTb 3BaXKEHWUX
4aCcTOK, fKi Cro4yaTKy 3MEeHLUYKTb Mpo30piCTb BOAM, a npw
BUMafaHHi B 0cCaj CTBOPHOIOTb HECMPUSATINBI YMOBU ANS PO3BUTKY
thnopw i hayHV OKeaHy.

B ocTaHHi gecaTuniTts ocob/imMBuUM BUAOM 3abpyAHEHb CTasn
NNacTUKOBI BMPO6W (MNALWKK, NakeTwn), SKi NOTPanstoTb B OKeaH.
Lli npegmeTn nerwe BoAn i TOMY [O0Bro MnaBatOTb Ha MOBEPXHI,
3abpyaHtooumn y3bepexoki. CepliosHy nNpo6remMy BOHU SBASKOTb ANS
CY[HOMN/IaBCTBa, 3aCMiyyroun TPYOONpPOBOAM CUCTEM OXOMIOLKEHHS
[BUTYHIB MOPCbKMX CcyaiB. Bigmomi Bunagku 3armbeni BenmMKmMx
MOPCHKMX CCaBLiiB Yepe3 MexaHiyHy 3aKyrnopKy TX JIerKnx >xmyTamu
CUHTETUYHOr0 BnakyBaHHA. KpiM Toro, 3a NoBifoMieHHAMY 3ac06iB
MacoBoi iH(opMauii, B TuxoMy OKeaHi MiX [aBaliCbKUMm
OCTpoBamu i eKkBaTOpoM OyB BWSABMEHWUIA "MiaBatoumnii  ocTpiB"”



pO3MipoM 3 €Bpony 3 NIaCTUKOBMX NAAWOK! OCTpiB yTBOPMBCA Mif,
[iet0 NiBAeHHOT nacaTHOT Teuil i MiknacaTHOT npoTuTedii. BiH
06epTaeThea 3a rOAMHHMKOBOK CTPISIKOKD, MOCTIAHO 36iNbLUYHYMCh
B pO3Mipax.

PagioakTvBHe 3a6pyHEHHA

PaflioaKTUBHICTIO ~ Ha3MBalOTb  3[aTHICTb  aToOMiB [0
MepeTBOPEHHS, AKEe CYMPOBOLKYETHCA BUMYCKAHHAM O-, B- 1y -
BUMPOMIHIOBaHHA. HasBHICTb TakuxX aToMiB abo npoAyKTiB iX
po3nafy B HaBKOMMLLHBOMY CepefoBULL € HACMIAKOM MPUPOAHOrO i
LUTYYHOrO pagialiiHoro qoHy. pn BCTaHOBMEHINA MaKCMMasibHO
[onycTUmoT aosu 5 6ep/pik nognHa oTpuMye Big NPUPOLHOro (hoHy
LWopivHO 6/1m3bKo 0,0025 6ep. Ynm cknafHiwniA opraHiam, TUM BiH
GiNblL CXWbHWIA [0 pagiauiinHoro BRAMBY. [N8 HaNMPOCTILLMX
(3o0nnaHKTOHY i 6akTepili) cMepTenbHa Ao3a B 100 pasiB BuLLE, HIXX
ON19 NIOLANHW.

HaBuMBLUMCb BWKOPWUCTOBYBAaTU EHEPrit0  aToma, JI0ACTBO
3iTKHYN0CA 3i LUTYYHO pagiauieto i WTYYHUM pagiauiiHM oHOM.
LLITY4Hi pagioakTMBHI Bigxoan NOTpanstoTb B OKeaH:

3 aTMoc(epn B pesynbTaTi sfepHUX BunpobyBaHb (3apas e
LUNAX NEPEKPUTIIA BBELEHHSIM 3a60POHM Ha AAEPHI BUNPOOYBaHHS);

Nnpwn CKUAaHHI pagioakTMBHUX BOA i peHOBUH 3 NiANPUEMCTB
aToMHoT npommcnosocTi | AEC;

npy CKUAaHHI pagioakTUBHMX BIAXOAIB 3 CYLeH 3 aTOMHUMM
eHepreTuyHUMK  yctaHoBkamn (AEY). Takmx cydeH pasom 3
aTOMHVMMK 4YoBHamu B cBITI 6inbwe 300. 3a oaMH pik poboTn Ha
aTOMHOMY YOBHI YTBOPHETLCA (B 3a/1€XKHOCTI Bif, MOTYXHOCTI
peaktopa) Big 300 po 500 n  3abpygHeHUX  cMon,  SKi
BUKOPUCTOBYIOTLCA NMpu dhinbTpauii Bogun. Mpobnema ix NoxoBaHHS
MOKM LLie KapAMHa/IbHO He pO3B’s3aHa;

npw aBapisax aTOMHUX NiABOLHUX YOBHIB i cyais 3 AEY;

npwn BUTOKY pagiauii 3 MoxoBaHb pafioakTUBHUX BifAXOAIB.

bina aTnaHTMuHOro y36epexoks CLUA B okeaHi noxosaHo 90
TUC. KOHTENHepiB 3 pamioakTMBHUMK Bigxogamy Ha 100 Tuc. Ki
(kropi), a B EBponeiicbKiit yacTuHI — Ha 500 Tuc. Ki. Y 1950-90°™ pp.
PagaHcbkum Coto3oM y Bofax JIbOJ0BUTOIO OKeaHy 6y/v 3aTOM/eHi
AAepHi BiAXoaW 3aranbHOK akTUBHICTIO 125 Tuc. Ki, y Tomy umchi
15 peakTOpiB | eKpaHHe CKNafaHHA aTOMHOro Kpuronama "“JleHiH".




13  peakTopiB  aBapiiHMX  aTOMHUX  NiABOAHMX  YOBHIB.
BenukobpuTaHia  3aTonNioBafia  pafioakTUBHI - Bigxoanm B
IpnaHgcbkomy Mopi, a ®PpaHuyis — y TliBHIYHOMY. OcobnunBy
NOTEHUiHY Heb6e3neky ABNAIOTb 3aTOMEHI PeakTopy aTOMHMX
Ni4BOLHNX YOBHIB.

MigBULLEHHA TemMnepaTypu BOAW

OfHvM 3 BuAiB 3a0pyaHeHHs BOAoWM € Tennose. CKMAaHHS
eN1eKTPOCTaHLiiMK, MPOMUC/IOBAMM  MigNPUEMCTBaAMM  NigirpiTol
BOAM Yy BOLOWMY MpPU3BOAUTL [0 MIABULLEHHA B  HbOMY
Temnepatypu. Y pesynbTaTti y BOAOWMI 3MEHLLYETbCA KiNbKIiCTb
KUCHIO, 36i/1bLUYETLCA TOKCUYHICTb 3a6pyaHIOYMX BOLY AOMILLIOK,
nopyLlyeTbca GionoriyHa piBHoBara. Y 3abpyfdHeHii Bogi 3
NigBULLEHHAM Temneparypu NOYMHAOTH OypXxnmBo
PO3MHOXYBATWUCS  XBOPOOOTBOPHI  MiKpoopraHiamu i Bipycu.
MoTpanuBwK B MUTHY BOLY, BOHW MOXYTb BUK/IMKATK Crasaxu
Pi3HMX 3aXBOPHOBaHb.

3abpyfHEeHHS MOPCbKMX BOJ, Bif0YyBaeTbCA HEPIBHOMIPHO.
Oco6n1BO nNigfatoThCA 3abpYAHEHHIO MPUOEPEXXHI Ta LenbgoBi
06nacTi, MDKMaTepMKOBi Ta BHYTPILUHbOMATEPUKOBI MOpS, Kyau
BUHOCMTBLCS MOTIK CTIYHMX BOA, PiYKamy; LIbOMY CMPUSE TakKoX
po3TallyBaHHS Y NPUGEPEXHUX paiioHax Cyli 3HAYHOI YaCTUHU
NPOMUCNOBUX MNiANPUEMCTB, @ Ha HM3bKOAOMAX — 3eM/IepO6CbKMX
yrigb. [Ona palioHiB LWenby HalbinbLl XapakTepHe HafToBe
3a6pyAHeHHs. 3[aTHICTb MOPCHKMX BOA [0 CaMOOUMLLEHHS Bif
HapTOBOro 3abpyfHEeHHs 3anexaTb Bif reorpaMivyHoi LIMPOTH,
Temnepatypu BOAW, PO3MIpPY XBWIHOBAHHSA Ha MOBEPXHI MOpSA | T.4.
Tak, NPy HU3bKUX TeMMepaTypax Po3KNafeHHs HaPTONPOAYKTIB, SKi
noTpanuan y MOPCbKY BOAY, BifOYyBaeTbCs MOBIMbHILE, L0
NpU3BOAUTL [0 X HAKOMUYeHHs 1 LIKIAAMBOro BhAuBY. [yrke
LUMPOKO B MOPCLKMX BOAAX PO3MNOBCHOAMINCH MECTULMAM, NOSIOBUHA
AKUX HagXOAWTb i3 MOBITPS, & pelTa BUHOCUTLCA 3 arpOeKOCUCTEM
NMOBEPXHEBMM CTOKOM. JamniHr pafioakTUBHUX BigXoA4iB NpU3BIiB A0
NiJBWLLEHHA PafioaKTUBHOCTI AesaKUX paiioHiB (IpnaHAacbke mope,
ANoHCbKe ~ Mope,  MIBHIYHO-CXiHA  4YacTMHa  ATNaHTUKMK,
TUX0OKeaHCbKe y36epexoks CLLIA Ta iH.).




2. Oco6nMBOCTI aHTPOMOreHHOro 3abpyaHeHHs YopHoro
Mops

EkonoriyHa o6cTaHOBKa B NiBHIYHO-3aXiAHiM YacTUHI YopHoro
mopsi (M3YM) crtana nomiTHO ripwatn B 60-70* pokax XX
cTopivysa. [10 OCHOBHUX [pKepes i BUAIB aHTPOMOreHHOr o BI/MBY Ha
eKo/oriYHMiA cTaH YOpHOro Mops Bi4HOCATLCS:

- pikn (CKOpPOYEHHS MPICHOBOAHOIO CTOKY, BHECEHHS B MOpe
Pi3HMX 3a0pYAHIOKOUYMX PEHOBUH);

- CifbCbKe rocrnojapctso (BHeCeHHs B Mope [A06pus,
NecTULMAIB, YaCTUH IPYHTY);

- MNPOMWUCNOBICTb (BHECEHHS B MOpe BaXXKUX MeTanis.,
[leTepreHTiB, HAPTOMPOAYKTIB);

- HaceneHi NyHKTW (BHECEHHSI B MOpPe HEOouYMLLeHNX abo
HefOCTaTHbO OYMLLEHMX CTOKIB, MaTOreHHUX MIKpPOOpraHi3mis,
[eTepreHTie, HapTonpoaykTis (HIM);

- aTMocepHi onagn (BHeceHHs B Mope ¢ocdaTis, HiTparTis,
PTYTi, CBUHLO, NUAY);

- Cy[HONMaBCcTBO (BHEeCeHHs B Mope HI, ek30TiB, LyMOBe
3a6pyHEHHSA MOPCLKOro cepefoBuLLa i T.4.);

- noptn (3abpyfHeHHs  akBaTopiid, MOrnnbNeHHs  AHa,
npoKnagKa CyAHOMNaBHMX — KaHanis, [aMmniHr, MepeTBOPEHHS
NpUpPoAMN NMMaHiB);

- pwbHMin npomucen (nepenos  GIONOriYHMX  PeECypCiB,
MOLLIKOMKEHHS | pylHYBaHHS AOHHNX YrpynoBaHb Ha Lebdi);

- BMAOGYTOK  MiHepaslbHMX pecypciB  (MOLIKOAXKEHHS |
PyAHYBaHHS AOHHMX YrpynoBaHb Ha Lwenbgi);

- 3aXMCT 6eperis (3MiHa YMOB MeLLKaHHS KpaiioBMX YrpyrnoBaHb
MOpSi, CTBOPEHHSA 3aCTiiHUX 30H, 36iNbLUEHHSA 3a6pyAHEHOCTI BOj |
[IOHHOT O BiAKNafeHHs);

- pekpeauis i Typusm (MiKpo6He 3abpyAHEHHS  MOpS,
3aCMiUYEHHs1 MpUOEpeXXHOi 30HM  BigxXogamu, SKi AOBrO  He
PYNHYIOTLCS, HEKEPOBaHWIA BUA0OYTOK «apiB MOpPS».

Unmano 3abpygHioroumx pevoBuH (3P) — opraHivHi i
MiHepanbHi cnonyku, HI, pagioHyknign i T.4.) — HagxogsTb B
YopHe Mope pa3oM 3i CTOKOM piK. Pa3oM 3 piYKOBMM CTOKOM
HaaxofdTb HeoumweHi abo HefoCTaTHbO OYMLLEHI MPOMWCNOBI,
CiNlbCbKOrocnojapcbki - i KOMyHa/lbHO-MOBGYTOBI  CTOKW. I3
CYAHOMMAaBCTBOM MoB'A3aHe (isuyHe, XimiyHe (HIM i iHwi 3P) i



6ionoriyHe (MikpoopraHiamu, ek3oTK) 3abpygHeHHs. LLymose
3abpyaHeHHss B "6ionoriyHnx  kopupopax"  (BocdopebKin i
KepueHCbKiin NpoToKax, vepe3 siki NpoxofaTb signosigHo 40 i 10
TUCAY CYAEH Ha piK) CTBOPKOE MepeLukoan ANa mirpauii pu6 Ta
IHLLIMX MOPCbKUX TBAPUH.

[HonornnéntoBanbHi  poboTn i damniHr rPyHTIB MOpyLlye
YMOBW MNPOXMBaHHA GEHTOCHUX (hopM. [Mepenpommuces MOPCbKMX
opraHismiB nigpuBae 3anacy NPOMUCIOBUX BUAIB i TUX FiApo6ioHTIB,
AKi 3 HAMW NOB’si3aHi B yrpynoBaHHsAX. [OHHI prbonoBeLbKi Tpanu
MepeoprorThb AOHHI BIAKNAAEHHS, 3MY/IOKOTb OCIiJaHHS.

Mowykn, po3sigka i BMAOOYTOK BYINEBOAHIB |  iHLWINX
MiHepasbHUX pecypciB Ha LWenbgi Npu3BoAATb A0 MOripLIeHHs
SKOCTi MOPCbKOro cepefioBuLLa i JOHHWX BifknafeHb. beperosaxicHi
CMopyAu NOpyLUYHOTb YMOBM MELLUKaHHSA KpaloBMX YrpyrnoBaHb, AKi
BiflirpaloTb BaXKNMBY POMb Yy MNPUPOAHOMY BiATBOPEHHI GaraTboX
[JOHHUX | nenarianbHUX BMAiB. KpiM TOro, BOHM CNPUSIOTH
YTBOPEHHIO  3aCTiiHMX 30H 3  MiJBMLLEHO  OaKTEpPINHO
3a0pyAHeHICTIo, TOBTO 3HWXKYKTb  peKpeawiiHy  3HauyLLiCTb
npunbepexxHMX AinsgHoK. MacoBa pekpeaLlisi, 6e3KOHTPONbHNIA BUNOB
MOPCbKMX OpraHi3miB TakOX HeraTMBHO BM/MBalOTb HA eKOOrivHy
06CTaHOBKY Ha npubepexHin TepuTopii. OCcobnnMBO Hebe3NeYHUM
Hacnigkom MacoBOi pekpeaLii € MiKpoOHe i BipycHe 3abpyAHEHHS
nNprbepeXxHNX BOg,

AHTponoreHHa esTpodgikauis M3YM nodanaca y 383Ky 3i
36inbLIEeHHsAM BMICTY (hochaTiB i HiTpaTiB y piukoBomy cToui B 19707
* pokax. Lle cnpuunHmnno 6ypxnmeumin po3BMTOK (iTOMNAHKTOHY, L0
B CBOK Yepry CNpUATIMBO BIJIMHYNO Ha pPO3BUTOK Giomacu
(iTOIAHOro 300N1aHKTOHY (HOYeCBITKa, Meay3a aypenis i T.4.). Kpim
TOro, 3HWM3WNacs MpO30PiCTb BOAW, WO YTPYAHWNO Mpouecu
(hOTOCUHTE3Y i NpMBENOo A0 3arnbeni BOLOPOCTEN Ha rnbuHax 20-60
M; 3 LLIET XK MPUYMHM 3HM3MAAcS nnoLua ¢inogopHOro nons i Giomacw
[0 perpagauii “"cayHu inotopun”. Benmka KinbKicTb BigMmepnoro
(hiTonnaHKTOHY 06yMoBWNa 36iMbLUEHHS KOHUEHTpaLil opraHivHoi
PEYOBMHM B JOHHOMY BifKMaf€eHHI POKW. 3Ha4yHa BUTPaTa KUCHIO,
HeobXiAHOro AN po3KnafaHHA MepTBOrO M/AaHKTOHY, 6yna
MPUYMHOKO TINOKCITi HaBiTb aHOKCIT (MOBHA BIiACYTHICTb KWUCHIO) i
3aMopiB puob i IHWNX AOHHMX TBApUH. AHTPOMNOreHHa eBTpodikalis
6yna NpuunHOIO 3arnbeni mMigin i iHWKX iNbTpaTopis, WO NPUBENO



[0 36iNbLUEHHS CTYNeHs 3a6pyaHeHOCTi Mopcbkux Bog (1 M2 nnoui,
3acenieHol Migiamu, inbTpye 3a A06y 15-20 M3 MOPCbKMX BOA).
3aranom, cuTyatlisi B 90™ pokw AeLo noainwunacs, a 3amMmopy ctanu
cnocTepiraTnca pifwe i Ha MeHLNX NOLLAX.

Mikpo6He 3abpyfHEHHS TaKOX € HacMifKOM aHTPOMOreHHoro
BM/IMBY Ha MOPCbKW/A 6aceliH, MoOB'A3aHe i3 3abpygHEHHSAM
NprbepeXXHOT 30HM MOps KaHasi3aLiiHMKN CTOKaMK.

Y YopHe Mope 3 BOfaMu piK i aTtmocqepHUMM onagamu
LopiYHO HagxoauTb 6ina 80 T ptyTi, 4500 T cBuHUto, 12000 T
LMHKY, SKi MOXYTb BCTYNAaTV B TPOMIYHI NaHLKOr.

[0 noTeHUiliHMX 3abpyaHioBadiB YopHOro Mopst MOXYTb GyTu
BifHECEHI  XiMiuHi  3aBOAW, ENneKTPOXiMiYHi |  MeTanypriiHi
NiANPUEMCTBA, LleMeHTHI 3aBOAM, HA(TOBI | iHLWWI TepMiHaIW.

TpuBanuii 4ac B MOPCbKOI BOAI 36epiratoTbCsl CUHTETUYHI
maTepinnm (KanpoHoBWiA KkaHaT 36epiraeTbcd  100-200 pokis,
nnacTMkoea nnswka - fo 500 pokiB). [nacTvKoBi Bigxoam
CNPUYNHAKOTL  LLIKOAY  MOPCbKMM  OpraHiamMam, nraxam i
eCTETUYHOMY BUTISAY MOPCbKOrO NMOBepexKs.

YopHe Mope CTaso nmpuilMaveM A1 eK30TiB, AKi noTpanuau
ClO4M BHaCMiAOK BMMNaAKOBOI ab0 HaBMMUCHOI iHTpoAyKuii. BoHu
YCMILUHO MPUCTOCYBA/INCA, 3alHANM  EKOMOFiYHI  Hili  iHWNX
opraHiamiB i CTasM MPUUNHOK €KONOr0-eKOHOMIUYHMX MPOGIEM.
Mpuknagom € nossa B 1950 p. MoOMOCKa panaHa poaoMm 3
ANOHCLKOro MOop#, L0 NOiAae YCTPULb, Mifild i IHLWIMX MOMKOCKIB. Y
M34YM panaHa He OTpUMasia MacoBOIr0 PO3MHOXEHHS.

PeryntoBaHHs BWA0OYTKY 6iopecypciB y YopHomy Mopi €
OAHIEI0 HalBaK/MBILLMX YMOB 3a6€3MeveHHs CTIKOro NpoMuchy i
36epeXKeHHs 6i010riYHOT Pi3HOMaHITHOCTI.

HackifibKn 3rybHO Nno3HayatoTbCA aHTPOMNOreHHI HaBaHTaXKeHHS
Ha €KOJIOTiYHMIA CTaH MOPCHLKOr0o CepefoBuLLA MOXHA 6ayunT Ha
npuknagi o. 3MiTHWIA, SKWIA 3HAYHOK MIPOKD HEe 3a3HaE TaKuUx
HaBaHTaXKeHb |  XapaKTepu3yeTbCA  YHIKa/lbHOK  6i0N0rivHOK
Pi3HOMaHITHICTIO.

UopHe MoOpe BM3HaHe Halibinbll 3a6pyaHeHUM Yy CBiTi. [aHa
CUTyauis  MOBMHHA MOCNYXMUTW NPUKNaAOM AN MalibyTHiX
MOKO/TiHb, NIOACBKOr0 PO3yMiHHS LOAO HEO6XiAHOCTI MOPSATYHKY i
3aXMUCTY CNiIbHUX MDKHapOAHUX pecypciB. AK Bigmivae HO. T1.
3aiueB, CTIMKUA PO3BMTOK MOPCLKMX €eKOCUCTeM MoTpebye



6e3nepepBHOT MiXKHapoAHOT cniBnpayi Ha ocHoBi CTpaTeriuHoro
MnaHy i 3 BIAHOBNEHHS | OXOPOHN YOPHOr0 MOpSi.

3. OxopoHa i MoHITopuHr Bog, CBITOBOr0 OKeaHy

3a rnobasbHUMK OLiHKaMK, BHaCiA0K 3a06pyAHEHHS 3a OCTaHH
TPUAUATL POKIB IHTEHCUMBHICTb XXUTTS B MOPSIX i OKeaHax 3HU3U/I0Cb
Ha 30%, a wWopiyHa NPOoAYKLiA HEKTOHY (MnaBaroyoro XWTTs), B
TOMY 4YWC/li NPOMMUCNOBMX PUO — He MeHW AK Ha 20 MJIH. TOHH.
CborofgHi npobnema 3axucty Bog CBIiTOBOro OKeaHy cTana OfHieto i3
HaaKTya/IbHILLIMX, 60 CTOCYETbCA BCiX KpaiH cBiTy. Yepes e 8 OOH
PO3P06/IEHO | MPUIAHATO KifbKa BaX/IMBUX Yrof, WO PerynorTb
pnbanbCTBO, CYAHOMNABCTBO, A00YBaHHA KOPUCHMX KOMa/MH 3
MOPCbKMX pogoBuLy Towo. B 1982 p. 6yna nignucaHa 6inbLluicTo
KpalH cBITY Bigoma yroga "XapTia Mopis". TakKo)X CTBOPKETLCA
MiXKHapofHa cny»6a MOHITOPUHTY ANS NOCTIAHOrO CrOCTEPEXEHHS
3a cTaHOM CBITOBOr0 OKeaHy.

EkonoriyHwii MOHITOPUHT CsiTOBOrO OKeaHy — Le
CMOCTEPE>KEHHS! 3a 10r0 CTaHOM 3 MeTOK 10ro KOHTPOSI,
MPOrHo3y ¥ OXOpoHW. TO6TO TPU CKIAAOBI  MOHITOPUHIY:
CMOCTEPEXKEHHA 3a (haKkTopamu AiT Ha MOPCbKI eKoCcucTemu i 3a ix
CTaHoM, OuiHKa hakTuyHoro cTaHy CBiTOBOIO OKeaHy, MPOrHo3
/ioro cTaHy i OLiHKa NPOrHO3HOrO CTaHy.

[nd  Kpaworo (yHKUIOHYBaHHA CUCTEMU  eKOJOrivyHOro
MOHITOPUHTY, ANns 3abe3neyeHHst MOBHOTU Mogadi iHhopmauii ans
PO3POOKM NPOrHO3iB Ta MNPUAHATTS ONEepaTMBHMX PilleHb Y pasi
BVHWKHEHHS HaA3BMYaHMX CUTyauiii HeobGXiZHOK Ta BaX/MBOH
YMOBOK € CTBOPEHHA CUCTEMW KOMMIEKCHOrO  /106a/1bHOr0
MOHITOpMHry CBIiTOBOrO OKeaHy, TOGTO CMOCTEPEXEHHsI 3a BCiMa
npouecamu, SKi NPOXOAATb B MOPCbKUX EKOCUCTEMAX, MexaHi3Mamm
MOF/IMHAaHHA,  HaKOMUYeHHs,  TpaHcgopmauii  Ta  nepexogy
3a6pyAHIOKYMX PEYOBUH MiXK KOMMOHEHTaMW BOAHOIO CepesoBuILLa,
peakujieto 6i0n0rivyHMX 06°eKTiB Ha 3MiHM cTaHy CBIiTOBOro OKeaHy.

[ns uiel cnuctemm Heo6XiAHO BUKOHATW TaKi 3aBAaHHS:

1. BuSBUTU KaHaM HALXOAXKEHHA Ta OUIHUTU MOTOKM
3a0py[HIOIOYMX  PeYyoBMH B  OIONPOAYKTUMBHUX Ta Yy TAMBUX
ekocucTemax. Halibinblia 3arposa 3abpyaHeHHs CBITOBOro okKeaHy
CTOCYETbCA Came UMX BWAIB eKocuctem, TOOTO TuX, SKi €



HefOCTaTHbO CWMbHI  Ta YyTAMBI [0 3a0pydHEHb, | 4us
NPOLYKTUBHICTb € HAMBHLLOHO.

2. BuBUATWM MOXKAMBI HeraTwBHI Hacnigkn 3abpyAHeHHs
eKOCUCTEM Ta 3B’A3KM MiDK PIBHAMU HAKOMWUYEeHHS 3a6pyLHIOHUMX
PEYOBMH Ta €eKOMOriYyHMMK 3MiHaMK, SKi XapaKTepHi AN MEeBHUX
ekocucTem. Ana  TOoro, wWo6 NPUCTYNUTM [0  NPOBEAEHHS
MOHITOPUHIOBUX [JOCAI[KEHb, BXXINBO i HEOOXIAHO BU3HAUUTK, A0
AKUX Came HacfigKiB MOXe npu3BecT 3abpyAHEHHS MOPCHKMX
eKoCUCTEM.

3. BusHauTVW KPUTWYHI  KOHUEHTpauil  3abpyaHo4mnx
PEUOBMH, fKIi MOXXYTb BUKIMKATW MNOPYLUEHHA (OYHKLiOHANbHUX
6ionoriyHmx Ta GioxiMiuHmMx npouecis. TO6TO HEOOXiAHO BU3HAYMTN,
AKa KifIbKIiCTb 3abpyAHIO0UMX pevoBuH (Hadtn, CIAP, BaXKMX
MeTaniB, NeCTMUMAIB Ta iH.) Le He BUK/IMKAE 3HAYHUX 3MIH Y
(hyHKUiOHyBaHHI CBITOBOIrO OKeaHy, a fika — MpuU3BOAUTL [0
MOPYLLEHHSA npoLeciB, SKi 3abe3nedytoTb [AisSNIbHICTb MOPCbKUX
eKOCUCTEM.

4. MNobypoBa MaTeMaTUYHUX MOLENeli OKPEMUX EKOMOTiUHUX
MpOLeciB A8 NPOrHO3y eKoNorivyHoi CUTyaui’ B OKeaHi B TOKalbHOMY,
perioHabHOMy — Ta  rnobaabHoMy  MaclwTabax. MatemaTtuyHe
MOZE/NIIOBaHHS Mae HafA3BUYaiHO BaXK/IMBE 3HAYEHHSI A4/ eKOJOril,
OCKi/IbK/ BOHO [J03BOJIIE HAOYHO CMPOrHO3YBaTV MOX/IMBI HaCMiAKM
TOrO YK IHLLOrO BMNJIMBY Ha EKOJOTIUHI CUCTEMMU.

OTXe, Nicna BUPILLEHHS UMX NWUTaHb NepexoasTb A0 BacHe
caMoro MOHITOpuHry CBIiTOBOro OKeaHy, SIKWUI [ae peasibHy KapTUHY
CTaHy OKeaHy Ta [ae OCHOBY A/ KOHTPO/IKO Ta 3axucty CBiTOBOro
OKeaHy Bif, 3a6pyAHEHHS.

KomnnekcHuiA MOHITOpWHr CBITOBOTO OKeaHy Mae BMKOHATU
Taki 3aBfaHHsA:

1. Bu3HayeHHs:

- [DKEepen HaaxoMKeHHS 3a6pyHIOHUMX PeYOoBMH Yy CBIiTOBWIA
OKeaH; CKWAaHHA CTIYHUX BOJ Y MOPCbKI eKOCUCTEMMU; MOBEPXHEBI
3MUBW 3a6pyAHIOKYMX | BioreHHMX pevyoBrH y CBITOBMIA OKeaH;

- TEXHOreHHWX aBapii, WO MpU3BOAATbL 4O PO3NMBY PigKUX
3a6pyHIOHUMX | HEBE3NEYHNX PEYOBVIH;

- YMOB [MepeHeceHHs, Mirpauii Ta  nepeposnoginy
3a6pyAHIOIYMX PEYOBMH Y BOLHOMY CepefoBULLi;



2. 36ip [JaHuX Npo CTaH aHTPOMOreHHUX [PKepen emicii:
MOTYXHICTb JKepena BUKMAY i Moro micLe po3railyBaHHS.

3. [ocnig>keHHs npupogHoro cepefosuila CBITOBOro OKeaHy Ta
K/THOHOBMX MPOLIECIB, L0 B HLOMY Bifi0yBatOThCA.

4. dyHAamMeHTaNbHi AOCNig>KEHHSA NPOLECIB B3aEMOSiT OKeaHy
i aTMocdepu, y TOMy uncChi, rnobanbHOro xapaktepy (NapHWKOBWIA
epekT, 06MiH Macok Ta eHeprieto, 6ioreoXiMiYHUA LKA BYrieLb-
KUCEHb 1 iH.).

5. BUMBYEHHSI AMHaMiKM €KOCMUCTEM, MOPCbKUX 6i0NorivyHmX
pecypciB i BUSB/IEHHA HOBMX PaliOHIB NPOMMUCY MOPENpPOAYKTIB Ha
OCHOBI OLjiHKM 6IONPOALYKTUBHOCTI pPi3HUX akBaTopiin CBiTOBOro
OKeaHy, PO3BUTOK MapuKybTypu.

6. Jocnig>keHHs Oyf0BK 1 PO3BUTKY 3eMHOI KOpU AHA MOpIB 1
OKeaHiB, NPOrHo3 1 oOuiHKa MiHepasbHUX pecypciB CBIiTOBOrO
OKeaHy.

7. HasirauiiHo-rigporpaciuHe i rigpomMeTeoponoriyHe
3abe3neyeHHs BMKOHAHHS O0OOPOHHUX | HApPOAHOrOCMOLAPCHKMX

3aBfjaHb;
8. [ocnifi>KeHHs NPUPOAHUX Ta aHTPOMNOreHHUX Haf3BUYanHNX
CATYyauily MOPCbKUX —aKBaTopisgx | MpuMOepexXHUX paioHax

(3emneTpyciB, LyHaMi, MOXeX, MOBEHelN, BUBEPXEHb BY/KaHIB,
PO3/MBIB HaPTK TOLLO).

KomnnekcHuin  rnobanbHuiAi  MOHITOPUHT  CBITOBOr0 OKeaHy
BUpILLYE He NWe eKOMOoriyHi, a i rocnofapcbKi i eKOHOMIYHi
npobnemu Ta 3abesneyye iHHOPMyBaHHS MPO MOXKNMBI HaA3BUYANHI
cMTyauil Ta 3acTepirae X BWHUKHEHHS. ICHYe $K Mporpama
KOMM/IEKCHOI0 rno6asbHOro MOHITOpPMHIY CBITOBOr0O OKeaHy, Tak i
perioHanbHi Ta fOKanbHI nporpamu. ToO6TO, KpiM  CRifbHOro
CMOCTEPEXXEHHS 33 CTAHOM MOPCbKMX EKOCUCTEM, KOXKHA KpaiHa, L0
mae Buxig f0 CBITOBOro OKeaHy, CBIil KOHTUHEHTaIbHWIA LUebg
po3p00nsie BNacHy MOHITOPUMHIOBY MporpaMy, ska BiAmnoBigae
MiDXKHapO4HMM HOPMAaTMBHO-NPABOBUM aKTaM 3 MUTaHb OXOPOHWU
CBITOBOr0 OKeaHy.

[ns opraHisauii cnocTepe>keHb 3a cTaHOM CBiTOBOIoO OKeaHy
(TYyT MaeTbCA Ha yBasi AKICTb MOPCbKOT BOAM) BCTAHOBNEHO TPu
KaTeropii NyHKTIB CMOCTePEXKEHHS.

KaTeropito NyHKTY CNOCTEPEXEHHS BUOMPAIOTb 3 ypaxyBaHHAM
PO3MILLIEHHS Ta NOTYXXHOCTI [Kepen 3abpyaHEHHS, a TaKoX CKnagy,



KOHUEeHTpauii  3a0pyfHIOIOYMX  PEYOBMH,  PerioHa/lbHUX  Ta
KMNIMaTUYHUX YMOB. MexXi KOHTPO/IIOIOUMNX PaiiOHIB BM3HAYalOTh
3a/1eXXHO Bif, (i3vKo-reorpadivyHnX 0cobAMBOCTEN KOXHOM0 MOps 3
ypaxyBaHHSM po3noginy  3abpyfHIOOUMX  peYoBMH  Ta
riApOMETEOPO/IONiYHOIO PEXMMY.

€ Tpw KaTeropii NyHKTIB CNOCTEPEXKEHHA 3a AKICTHO MOPCLKOI
BOAMW.

MyHKTM 17 KaTeropii NpusHaueHi Ans  CMOCTEPEXEHHS  3a
AKICTIO BOAM B NPUOEPEeXHUX paiioHax, fAKi MatTb BaXIMBe
rocnofapcbke 3Ha4eHHs. BOHM po3MiLLyOTLCS:

- Y pailoHax BOLOKOPUCTYBaHHS HaCeNleHHS;

- y nopTax i NpUnopToBMNX aKBaTOPIsX;

- Y MiCLsAX HepecTy Ta CE30HHOr0 CKYMYeHHs LiHHUX pub Ta
IHLLIMX MOPCbKMX OpraHi3MiB;

-y MicuaX CKuy MiCbKMX CTiYHMX BOA i CTiUHMX BOf
MPOMMUCIIOBUX Ta Ci/IbCbKOr0oCMNoAapCbKUX KOMM/EKCIB;

- Y paiioHax po3pobkuM Ta TPaHCMOPTYBaHHA KOPUCHUX
KONa/InH;

- Ha FMPOBOMY Y3MOP’T BE/IMKMX PiYOK.

MyHKTM 2" KaTeropii npusHayeHi [Ans CNOCTEPeXeHHS 3a
SKICTHO BOAM NMPUOEPEXHNX PaiioHIB i palioHIB BigKPUTOro Mops, a
TaKOXX AN AOCNIMKEHHA CE30HHOT Ta PiYHOI  3MiHM  piBHA
3a6pyAHEHOCTI MOPCHKMX BOA. BOHM po3MmiLLytOTbCS B palioHax, fe
HaaXOMKEeHHS 3a0pYAHIOIYMX PEYOBUH MPOXOAUTL 3a paxyHOK
npouecis mirpauir.

MyHkTM 3" KaTeropii NpusHaveHi [ns CNOCTEPEXEHHS 3a
AKICTIO MOPCbKMX BOA Y palioHax BigKpUTOro Mops , Ans
[OCNIMKEHHA PiYHOI 3MiHM 3a0pyAHEHHs MOPCbKMX BOL Ta ANA
pO3paxyHKy GanaHcy XiMiYHMX PEYOBMH.

OT>Ke, CMOCTEPEXKEHHS 3a AKICTI BOAM B nNyHKkTax 17
KaTeropii NpoBOAATb B MiCUAX CKuAy 3abpyAHIOKUMX PEYOBUH, Ha
nyHKTax 2" KaTeropii — B 3a6py/HEHNX paiiloHax MOPIiB Ta OKeaHis,
y nyHKTax 3" KaTeropii — y BiiHOCHO YNCTUX BOAAX.

3a  pesynbTataMuM  MOHITOpUHrY  CBITOBOMO  OKeaHy
pO3pP06NAIOTLCA PILLEHHSA Ta 3aX04M A/19 3MEHLUEeHHA 3a0pyAHeHHs
OKeaHy Ta paLioHa/IbHOr0 BUKOPUCTaHHS 1i0ro pecypcis.



KOHTpONbHI 3annTaHHA Ta 3aBAaHHA

1. HasBiTb OCHOBHI [>Kepena 3abpyaHeHHs Bog CBITOBOro
OKeaHy.

2. 3asHayTe nepesymoBM  3abpyAHEHHS  OKeaHiYHWX BOA
MiKpoenemMeHTamu.

3. OxapakTepusyiiTe LWAAXM NPOHWUKHEHHS ocdaTiB |
HITpaTIB B OKeaHiuHi BOAY.

4. Po3kpuiiTe BMAWB BYINEBOAHIB Ha CTaH eKOCUCTEM
CBiTOBOr0 OKeaHy.

5. Aki kaTeropii TBepAuX BiAXOAIB BUKNMKAIOTb 3a0pyAHEHHS
CBITOBOro oKeaHy?

6. 3asHauTe OCHOBHI f>Kepena i BUAYM aHTPOMNOreHHOro BnavBy
Ha eKoNorivyHuin cTaH YopHoro Mops.

7. B 4omy nonsrae npobnema esTpodpikauii YopHoro mops i
AKi ICHYHOTb LUAAXM TT NOA0NAHHA?

8. OxapakTepusyiiTe cuUCTeMy MOHITOpuHry CBiTOBOrO
OKeaHy.

9. BKaXKiTb TpW KaTeropii MNyHKTIB CNOCTEPEXKEHHA 3a
AKICTHO MOPCLKOT BOAM.

10.OxapakTepusyinTe HanpsMKY MidKHAPOAHOT chiBnpayi y
cpepi oxopoHu CBITOBOro OKeaHy.

3aBaaHHA A58 caMoniaroToBKM
3anoBHUTV  TEPMIHOMOMYHUIA  CMOBHWMK 3  BU3HAYEHHSIM
KNOYOBUX MOHSATb NEKLIAHOrO MaTepiany.

Migrotysat [[ONOBiAb Ta Mpe3eHTaUil0 Ha OfHYy i3
3anporoHOBaHNX HKYE TEM:

1. Po3KpuTW eKonoriyHi npobaemu MepcbKoi 3aTOKu.

2. Po3KpuiiTe eKonoriyHi npobnemMn nigBULLEHHA CepeaHbOT
TemnepaTypw Bogy CBIiTOBOrO OKeaHy.
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