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BCTVII

Mope, none Beix BaraTcrs, yoix MoauiMsocTei. Mope, sike JI04cTBO
MOYan0 PYHHYBATH | AKe SHUIIHTE THACTEO.

[le ronopHmMit BMKAMK Haworo vacy. [IpoTe joro He cnpMiiMalTh
Cepito3Ho.

Monpu Gesaiy OocIipKeHs WOA0 KOMHOTO aclekTy Halol Ten,
JOCi HEMAE, K MeHl BiZoMO, JMOIHOI CHMHTETHMHOI Ipatll, MpucBade-
HOI icTOpil OKeaHis, Bifl IXHbOr0 BHMHMKHEHHS i 10 3aBTPAIIHBOTO JIHE.
JKopenr Buiam icTopil MoOcTea He MiJKPecine JOCTATHRD BUPIIUANEHY
PONE MOPS B B0 pemirii i KyIbTyp, TeXHIKK Ta MINPHEMHMLITEA,
HAaLi# Ta iMnepiii. Icropimn Mogei HiKonmM He posnoBigainTs 3 MOy
MOpPA. A CAME TYT PO3irpyeThCa HAWBAKIMBILIE,

BoHO manexko, MpMHAaHMHI Ha MepMHA MOMsA, Bij HALOro I0-
BCAKIEHHOIO MMTTA: TaM XMBE MaJIo JIoOei; Te, 1o HoMYy 3arpoye,
AGCTPAaKTHO; HOTO MOXIMBOCTI 3arankosi. My He BOCIaxyeMo HOro: Mi
BiaBimyemMo KocMoc HabaraTo dacTime, Hi MOpCbKi MIMBMHM.

Mu fforo He 3HaemMo ¥ He WaHyeMo; MM rpadyemo ioro, sadbpyoHio-
Mo, BDueaemo. | cebe 3apazom.

A My usoro gimiKu? 3sMYaiiHo, MOYAcTH TOMY, IO Hi Megy3mM,
Hi YepenaxM, Hi aKyTH He MAIOTh MPaga rofoCyBaTH, He BAAIUTOBYIOTh
maHidecTanii | He BUMHAIOTE JEPKABHMX 3AKOIOTIE.

[ BCE M...

Oxead choronHi oxorunoe 71 % nopepxHi Hamol raHeTH, abo MoHag
361 minwiioH kBagpaTHHUX KinoMeTpis. Bin ymiugye 1,33 minsapaa kyoiv-
HMX KinomeTpis Bofy, AKa 3anopHMAa 0 Ky6 3i cTOpoHOIO TPOXK Ginbure
sa 1000 ginomeTpis. BiH Hagae NMPMTYIOK 3HAYMHIN YaCTHHI MMBOIL TTPH-
pomi. BiH BARIHEMI A8 HAILIOrO MKUTTHA: KOMHA MMEA ICTOTA CHIana-
ETLCS MEPEBAKHO 3 BOIM; 30KpeMa, JIIONMHA, AKa mepii Jes'aTh Micauis
ficns 3a4aTTA MPOBOAUTE YV PIAKOMY CepefoBMIli, B ZOPOCIoMy Billi Ha
T0% crIAgAETLCA 3 BOAM; i CEIaA naasmu il Kposi ayve GNM3bEMI g0
cKIagy Mopcbkoi somnu. Oxean sabesrneyye BCO BOOY, AKY ITHTh JHNIH;
MOMOBHHY KMCHIO, AKMM BOHM MXAIOTh; ITATY YaCTHMHY TBAPMHHOTO Bi-
Ka, IKUM BOHM XapuyioThCs. OKeaH TAKOK peryie kiaimar: Oe3 mopis
Temneparypa arMochepu dyna 6 woHadMeHmwe Ha 35 rpagycis BULLE.
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Poaain 1
BCECBIT, BOAA I JKHUTTA

(Bin 13 mineapgie mo 700 minwitioHie pokig)

Mope - we BeMMEMIA pesepsyap Npupofad. 3 mMops
SEMHA KY/IA, BIACHE KaMCYuM, MOYANnacy, i XTo3Ha, uM
HAM HE 3aKiHYMThCA,

Eyne Bepu. [Isanuars THOAY Jbe ML BOAOK

Illo6 sposaymiTH, 0 TAKe OKEaHM CHOTOMHI, Tpeba nepemycim moiti-
KABUTHMCH MEHEIMCOM, MM AMBOM, TAKMM TeHIITHMM, IXHBOTO ICHYBAHHHA
i cTiiiKOCTi Ha MaJTeHBKI KOCMIMHIN KB, AKY MM HasuBaeMo JeMIelo.
Jna usoro Tpeba NOBEPHYTHCA 00 HApOMKeHHS BeeceiTy i mogMeyeaTH-
ca HelmMoBipHuM 36irom oGCTABMH, AKMIA TIPHBIB 10 CTBOPEHHS BOMIM; 11
NPHUCYTHOCTI, KOAMCE YM 3apas, ¥ Kilkkox Micusx BeecsiTy; i1 mogsoio Ha
3emni; GOpMYBaHHA OKeaHiB Ha Wil MIaHeTi i TOABM MMTTA.

Bopa, 6es sxol He Oymno 6 ATTH; BOOA, IO HeCe MHUTT.

Hexait sac He Typdye Heuo HayKoBuid 3MicT LbOro pospiay, ioro
MOJKHA MPOMMHYTH, 1€ He 3aIKOJMTE NMOgalbIIoMy YMTaHHIO, XOUa BiH
i monae icTopwyHOl TMMOMHM AMBOBIGKHIN eBo/mouil, o Bege no Hac i
gai, y MaioyTHe.

HapoodacenHnn Bececgimy ii eodu

13,7 minefipoa pokiB TOMY CTABCS, K HOTO 3a3BMYAM HA3ZMBAIOTH,
Benuenii B8OV, Bijl SIKOTO NOYMMHAETHCA, BIANOBINHO 10 3araJlbHOBMS-
HaHOoi Teopil, Ham BeecsiT i Horo HeraliHe posmIMpeHH:. 3a THMCAYHI
YACTKM CEKYVHAM Micna BMOYXY, TeMIIepaTypa MaTepil, o MepesuiyBa-
14 MinbApE rPpagycis, 3BLIBHIOE AOCTATHLO eHeprii, wob cTBopuTH Mmepii
ATOMI; HMacaMIepes Hailerworo enemMenTa — rigporeHy, abo BOIHIO;
BECh TIApOTeH, AKMIT icHye ckoroani. [ToTiM 3'9BNAITECA ATOMM THIIIMX
eIEMEHTIE = OeHMTEPIIO 1 redito.

e CEYMUEeHHS Tasy posMpOeThed i JOCTATHRD OXOMOMMYETHCA,
mo6, KOMOIHYIOYMCh, CTBODHMTH SApa BAKYMX aTOMIB, 4 caMe Mocigoe-
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Poanin 1. Bececsit, eoga | kWTTR

HO: KapGony (BYTIe10), OKCHIeny (KMCHI) | HiTporeny (asoty). o peui,
HalJaBHINM BiDoMMIi CLOTOOHI aTOM OKCHMIeHY YTBoOpHEBCH 13,1 Mine-
ApIa poKiB TOMY.

Ili rasori MacH CTROPHOKTE BelMKL 30pl (YepBOHI TiraHTH) 3 rasy
i1 muy. 3opi rPYNVIOTBCA B FANaKTHKM — MiZIBApOM 3IpOK ¥ MiIbApIAax
FAIAKTHK.

Y nmepiog gig 500 mMineiioHiB poXiB Do MiTeApaa nicas Bemwkoro
BubYxy Dedxi Benuki sopi BMOVKAWTDL, BUEMIAKYK Y MIKI0PSHMA npo-
CTip ATOMM OKCHMIeHY, AKMA ¥ HMX MICTMTBLCS, TOM pearye 3 rigpore-
HOM | YTROPIOE Nepuii MOoAekyiu BOAH, 10 CKIAAAITLCH 3 OKCUIeHY i
rigporeny [45].

Boga pigpisHaeTbes Bif iHIUMX pevoBKMH [45]: BOHA MOKe OYTH TBEp-
J010, Ta30M0LI0H0I0 Ta PioKoo 33 3BMYalitHOl TeMIepaTypy it Tucky. Mo-
TEKYIH IHITMX PEYOBMH MOMKYTh MepPeMillyBaTHCh Y HiH TMOBUIbHILIE, HiXK
¥ Tasi, ane WeHILE, HEE Y TRepaii pedosrHi. Momekym BoIH IETKO TTPH-
KPIMMIOIOTLCS 10 iHIMY MOJTEKYI, B SKMX MOKYTE SpYHHYBATH 3B 13KH
M aTomami. BoHM 30aTHI YTEBOPIOBATH 3 IHINMMH MOMEKYIAMM PisHO-
MaHiTHI 38’a3KM. Boga mMome BigirpapaTi poib KMCIOTH H OCHOBM; 1€
VHIBEPCANLHKMH POSUMHHUK. 3ABOAKH IIMM VHIKATBHMM BIACTHBEOCTAM
BOHA Binirpac nposiguy poib B ictopii BeecsiTy i icTopii srra [45].

HapoodxceHHs COHAYHOL cucmemu
i nonad sodu HA NAAHEINAX

Pipno 4,567 Mineapaa pokis ToOMY B QIHOMY KYTOUKY 1[OT0 BeecsiTy,
0 POSIIMPEDETLCA, FA30Ba XMapa 3asHae rpasitagifiHoro konancy mnig
M€ IHTEeHCHBHOI CeKn Bif UeHTpaabHOL KAPOBHI /i YTBOPHOE TE, 1D
craHe COHAYHOK CHCTEMOH.

Mu 3HaemMo HanmerHoO, WO Y LWiH rasobii XMapl € MOISKYIM BOOH VY
craui neony. e epune micue v BeecpiTi, ne nopeneno icHYBAHHSA BOIN.
Homy BoHa Tam? 3aragka. Xoua uepes Te, 1110 BOHA ¥ TOM MOMEHT € TaM,
MM CHOTOIHL TYT.

3rigHo i3 cy4acHo ma”iBHOIO rimotesow [45], Boga moTpanMna Ao
i€l XxMapu rasy B cTaHl neogy. BoHa mana ogpasy nepeiTy v rajosmia
CTdH, ane BMABMNACH 3aMKHEHOW ¥ TBCPILWK YaCTKQX ITHTY, AKI CHYTI=
YYIOTECH B ACTEpOiaM, BIOTAK Yy MPOTONIAHETH M HapewrTi, BHACTIIDK
[OCALL0BHMY 3ITKHEeHL, ¥ MJIaHeTH, PO3TALIOBaHI Ha opbiTax JLOoBKO-
na ueHATpanbHol 3ipku — Couus. Ilepua ravera, aka chopmysanaca
4,52 MinkApna pokis Tomy, — e Doitep.

Hokas Ha MiATEEPIKeHH Wiel rinoresy Takmil. HasBHicTs BOOM v
CTAHI MbDIY Wi MAPH CIOCTePiraeThed Ha HaraThox rmuanerax CoHAUHOL
cucreni. Ilo-nepre, BoHa € Ha nMoeepxdi Mepxypis, e MizepHa Kilb-
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Foagin 1. Bececrit, Boma | KWMTTR

KicTh NMBOLY, 2 BOAAHA Mapa craHoBuTh Omm3bko 1% atmocdepw wiei
naanery. [Mo-apyre, Ha mosepxHi Mapca KosMck Gyia piaka Boga i oxe-
AHM, CXOKI HAa 3eMHi, AK] 3HMEAM Yepes HeBiZomMy HamM IpHUMHY; ane i
noci Ha i nmaadeTi € 3HaYHa KineKicTe Mhoay Ha nmomiocax. [o-rpete,
poja v opmi ThOZY MPMCYTHA Ha Aedkux 31 cynmyTHHEKIB 10miTepa: Ha
Espori (gKa MOXKe MaTH OKeaH pigkol sogu mmbuuHo 90 KinomeTpis),
lanimeni i KanmicTo (aKi Takowk, WiNKoM iMOBIpHO, MATh PLOKY BOMDY
Ha nosepxHi [182]).

Y upomy npoleci yacTHHa BogM B xmapi, wo dopmysana CoHay-
HY CHCTeMy, HMOBipHO, morpanmuna 3a il mexi, 300rajiHO OO0 IHIIMX
MaJTAKTHE.

IMOBIpHO, 3 THMM 3 HACTIIKAMY, IO 1 Ha Jeml.

Boda nompanafe Ha Jeman

Jemaa dopmyeThea yepes 30-50 minsiioHis pokis niena dopmysaH-
us Coustunoi cucremu, Tobro 4,53 Mineapaa porie Tomy. I op6ira Big
MOYATKY iAeaTbHO PO3TALIOBAHA MK IIAHeTAMM 3 HAZATO iIHTEHCHBHUM
COHAYHMM ortpomimiosanuam (Mepkypiit, Benepa) i Hagro ctabkmm (Big
IOniTepa go Henryna)™

Criepmy 3emisi BKPMTA OKEaHOM AYiKe rapayol Marmu, NoBepxHsa
AKOT MOBOMI OXOOIKYETECS, (OPMYIOUM CRensacTy ckopuHry. [i oroprae
armocdepa 3 HEOHY i aproyy, 00 AKMX HEUIOAAaBHO OOSABCA 4307, & 310-
JoM — MEeTaH 1 aMOHIAK.

MexaHisMK NOTPanIAHHA BOAM Ha KOHKPETHY TUIAHETY, a CaMe Ha
Jemmo, He A0 KiHug 3'9coBaHi,

Ak purasgae, onapasy nicas 11 dopmysanus (4,553-4,46 minbapaa
pOKiB TOMY) 3eMis 3a3HaNA 3ITKHEHHA 3 NPOTONIaHeTOD, AKa MisHille
pigmanuaace i crana Micawem. Lla npoTonnanera mana sony. Hacmiakom
LBOro craia crabinizauia armocdepn goBKona Jemii; MOTeKyIH rasy
(BRIIOUHO 3 MOEKYIAMHM BOM) 3a3HAI0TE NePeBKHOr0 TAKIHHA 3eMIl,
no BucoTu 100 KizoMeTpiB Hal MOBEPXHELo, e MPOXOIHTL YMOBHE MiHis
Kapmana, i popmyiors i1 atmocdepy.

¥V nepion, 4,44-4,3 mMiaeapaa pokis ToMy iHii acrepoia, WO MicTH-
M BOIY (y Toit yac Ha opbiTi mix I0niTepom i Mapcom), NagaloTs — dac-
TiHa Ha [OniTep, a yacTuHa Ha 3emuno, [TigTeepmxeHHAM Liel rinoTesu
CTAJIO BiIKPMTTA Ha 3axoni Ascrpanii uuprony (Midepamy, skuii Qak-
THYHO He PYIHYETbCH, MONPH 3MiHM ¥ nopoai) 3i cnigaMM pigkol Bogu
Bikom 4,45 MineAPIA POKIB.

* et naparpad BenMKoI0 MIpo HaBIHHIA YMCTeHHUMH Becigamy 3 Bpan-
cicom AnsGapenom i Maprom Hloccinorom.
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Posnmin 3
ITEPIII IMMOAOPOIKI AIOAEW OKEAHOM

(60 TiCcAY pOKIB — HaLla epa)

€ TpM THITH NI0ped: XMBi, MepTei i Ti, XT0 B MOpI.
ADHCTOTEND

Ja 60 THcay pokis 10 Hamoi epu Bl TorodacHi MoK (a IX noxu wo
MEHIle MiyTEHoHa), e pisHMX BUOIR, THMILAKTHCS KOYIBHMEAMH. BOHK
He OBNaIITOBYIOTLCS IPYHTOBHO Ha omHomy Micui. [TpHHAKMHI HIKOIK
MOBIIE, HIK Ha Kinkka micauis. | iHomi BOHKM MaHADPYIOTE MOPEM, Y3405
beperis.

Tlst UM TIepInMX M00el MOpe Bie € MHEpeaoM 3HAUHOT YacTHHHM
i ra, apMyaiitiHo, GaraTeox Hebe3rneK; BOHO TAKOW IHCTPYMeHT GoKoro
rHiBy. Mope # KONHCKA JKMTT, KONM TeIUle, i CMepTe/ibHA 3arposa, Ko-
i xononue, Jeqari 3 HMX AyMAaloTh, 10 OKeaH, sIK i 3emis, IIackuii oo
feakiHeunocTi; AN — M0 BiH 3aKiHYYETHCS Ha KPA0 3anaMOpouNMBol
npipsiu. | Boe % BOHM Jefani dacTille BUXOJATL ¥ Mope, 31 sHa4Ho Ginb-
IO BiABAro0, Hi VCi HACTYITHI MaHIpiEHMKHM.

[xHi 3HAHHA PO MOpPE PO3LMPIOINTLCA, TAPATEILHO 31 SHAHKAMM
npo 30pi, GesrocepeaHLO NOB'AAHMMM 3 MeTROpONarieln, acTponorieio
Ta BOPOMHABHMMM Haykami, Hemae mops 6e3 Heba. He mome GyTi 1oxo-
71iB Mo Mopio Ge3 MKBoKor SHAHH 3iPoK, BiTpiB, XMap, MOPCBKMX TEYII,
Mirpaiiii Kocakis pub, NMepensoTie NTaxis. | TOroYacHi T0LM mepegaoTh
i3 TIOKONIHHA ¥ MOKOMAIHHA BETBMM JOCKOHAN 3HAHHA, AKI MM 3HaiLe-
MO Ha ixHix nmepumx Kaprax. Hemae mopcsix noxonis Ges puryatis
ANA NPHKIMKAHHA Jacky Gorie, MOTMTOE, YBHUX MOAOPOe nabipuH-
ramu [7], JKepTBONPUHOLIEHHS TBAPHHM, & TO i MIOAMHM, TIYMaYeHHS
npukmer. Hemae i nmocagky Ha cyiHo Ge3 coniansHol iepapxii, axa Bu-
pisHge MOpAKIB i kamiTauis, ekinax i macaxmpis. Tara w iepapxis, sy
criocTepiraemo it B opzax nin yac mepexonis mo eepnii semi [10].

Mopceki mogopoi 3a THX Yacie 30iCHIOBAMMCA MePEeBAKHO B3N0EX
Geperis cnokifisux mMopis: Kurajicbkoro mops, Iepcskol saToku Ta Ce-
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