





S i Niobas N3 NNaHeT-rMraHToB, COCTOSLLMX
(3,84%) (3,25% D,45%) e S i s
NPEVMYLLIECTBEHHO U3 BOLOPOAA U renusi,
NPeBOCXOAMUT N0 Macce BCe NiaHeTbl 3eMHO

prl'll'lbl BMeCTe B3F|Tble 7 *’

prnHemmaﬂ nnaHeta CornHeYyHom cucTembl —
lOnuTep — B 11 pa3 no guametpy u B 300
NMLLIHKMM pa3 no macce bonblue, Yem 3emns.




-~ Bce nnaHeTbI-ruraHTbl MMEIoT MOLLHbIE MPOTSKEHHbIE aTMocdepbl, COCTOsILME B
OCHOBHOM M3 MOJIEKYSIAPHOIro Bogopoaa u co,'u,epmau.l,vle TaKke renuin (ot 6 0o 15% no
o0bemy), MeTaH, aMMuak, Boaly U HEKoTopble Apyrue ﬂeﬁ,MHeHMH.
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MNocnepoBaTenbHOCTb N3 CHUMKOB,
cAaenaHHbix Bosaxep-1 Ha nognéte k KOnutepy

-

CrkaTue nnaHeT-ruraHTos,
KOTOPOE @AaMETHO Aaxe Ha

' NepBbI B3rNsA4, BbI3BaHO UX

ObICTPbIM BpaLLeHNEM BOKPYT
ocn.

' OksaTopuanbHbIie 0bnactn

NaHET-TMraHToB BpaLLaloTCs
GbicTpee, YeM obracTy,
HaxogsLlecs bnvxe K
nontocam.

Ha OnuTepe pasnuuve
NepuoaoB BPaLLEHNS Ha

pa3HbIX LMPOTaX COCTABAET

okosno 6 MuH, a Ha CaTtypHe
npesbiwaet 20 MuH.



HauGonee N3yYeHHbIM cpenm nnaHeT- FI/IFaHTOB FIBJ'IFIeTCFI POru/lTep, Ha KOTOpOM naxe
B HEBOIbLLO TENECKON BUAHbI MHOFOYMCIIEHHBIE TEMHbIE U CBETIIbIE MOJOCHI,
TAHYLLMECS napansienbHo 3KBaTOpy nnaHeﬂ

KpacHosaTo- KOpI/NHeBbII/I LiBET NOMOC OGBLACHSETCS TEM, YTO, NOMUMO KPUCTamNIIMKOB
amMMmuaka, CoCTaBSAOLLMX OCHOBY 06NakoB, B HUX COAEPXaTCa PasinyHbIe
aspo30MbHbIe NPUMECH, B HACTHOCTW COEANHEHNS cepbl U hocdopa.

30HbI, Nosica 1 Buxpu Ha onuTepe.
14-kagpoBasi aHMMaunsa nokasbliBaeT NPUMEPHO 24 KONUTEPUAHCKNX OHA, UK OKONO 10 3EMHBbIX.



Ha cHuMKax, nony4eHHbIX KOCMUYECKUMM
annapaTtamu, BUOHbI cnenpl WHTEHCUBHbIX
' atMocepHbIX npgﬁeccos

OaviH n3 aTmoccbeprlx Bmxpem

nony4MBLUNIA Ha3BaHWe bornbLioe
- KpacHoe lMaTHo, HabntogaeTcs Ha

FOnuTepe y>|<e CBbIIJ.Ie 350 ieT.

~ ATmMocdepHble TequMﬂ v obraka .
3aprKCMPOBaHbI 1 Ha ApPYruX nnaHeTax-

* CpasHenve pasvepos  TUFAHTAX, XOTS PA3BUThI OHY B MEHbLLEe

ackoroflatha n SeMm  cteneHu, yem Ha tOnuTepe. *

O6naka B atmocdepe ' LWTopm Ha
HentyHa ; CartypHe
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Mepkypui
0,3871 AE

10 000 Km.

Mapc
1,5236 AE

|‘:“ 1%\ Q\_\\ @\ @
, vl'b-r;mep . 7 C;:YPH | N i
5,2026 AE 9,5719 AE |

Ypau Hentyu
19,194 AE 30,066 AE

@ ¢

50 000 km.

YcnoBHoe Bpema noneta
OT 3eMAn 40 ApYrux
nnavetr CoONHeyHon
CUCTEMbI O NPAMOIA

Ha 01.04.2014

Benepa
T 0,7233 AE, 1,0000 AE ]
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Mapc Mepkypuit fOnuTep Ypau HenTys
2.1 mec 3.9 mec 17.1 rgC 5.84 net 8 56 ner
Benepa CaTypH :
2.5 mec 2.5 ropa

[naHeTbI-rnraHTbl HaxXoasaTCS
aaneko ot CosnHua, noaTomy
TaM O4Y€eHb XOro4HO.

~ Temnepafypa B aTmoccepe
FOnuTtepa Ha ypoBHe

obnayHoro cnos okono -140°C,

_CarypHa — okorno -180 °C,

a Ha YpaHe v HenTyHe oHa -
He npeBsbiWwaeT -210 °C.
Takasi Temnepatypa _
ycTaHoBunach Ha nnaHeTax He
TOMbKO 3a CYET QHEpriv,
npuxogaien ot ConHua, Ho U
Gnarogapst NOTOKY SHEPrn U3
nx Hegp.

Ha FOnutepe, CaTtypHe n
HenTyHe noTtok sHeprum u3
Heap CyLecTBEHHO GonbLue
NOTOKa CONMHEYHOW IHeprnm, Ho
Ha YpaHe OH npakTu4eckn
OTCYTCTBYET. |



CornacHo Mofenu BHYTPEHHero CTpOeHI/IFl nnaHer- FVlFaHTOB
TelvmepaTypa B LeHTpe KOnuTepa gocturaet 30000°C, p,aBneHvle okosno 810" Ma,
ay HenTyHa 7000°C v 610" Ma.

Ckanucroe sgpo

Merannnyeckum
poAOPOA

HA00 na
CrAaNUCTBLIX,
METANNTUNECKMX

¥ BOAOPOAHBIX
KOMMNOHEHTOB

NepsiHan MaHTUA

BHyTpeHHee cTpoeHue KOnutepa BHyTpeHHee cTpoeHune HenTtyHa



IOnurep CatypH

HenryH

Macmtad:
107 k1

BHYTpEHHEE AP O 113 TAKENBIX HMEMEHTOB
(FOmirep)

BN BHemHee CIUTIKATHOE AP0

mu O00MOMKA I13 IETYUIX 21EMEHTOB

S55 06010KA 113 TBEPOTO “"METANTIIECKOro”

Bojopoaa (HOrmirep, CatypH)

" OG0N0MKA 113 AIVIKOTO BOJOPOIA
(FOmmurep, Carypn)
Jepanaa mantia (Ypan, Hentyn)

© Tiggpocdepa - rnodansHbIT BOJAHOL
okeaH (HentyhH)
ATMoc)epa: - FOrmrrepa, CatypHa.

- Vpana, HentyHa

I

PacyeTbl NoKasbIBatoT, YTO MO Mepe
NPUBMIKEHUS K LIEHTPY NaHeTbl

BOAOPOA, BCJ'Ie,EI,CTBlf BO3pacTaHus

[aBreHns JOIMKeH NepexoanTb U3
ra3oo6pa3Horo B ra3oXuakoe COCTOsAHUE
— TaK Ha3bIBalOT COCTOSIHME BELLIECTBA,
Npy KOTOPOM COCYLLIECTBYHOT.€M0
ra3006pa3Ha;| N Xungkasi pasbi.

Korga npv AanbHenwem np|/|6n|/|>|<eH|/w| K
LieHTpY AaBleHVe B MUMIIMOHbLI pa3
NMpeBbICUT aTMOCepHOe AaBrneHne,
cyLlecTByoLLee Ha 3emne, Boaopoa
npuobpeTaeT CBONCTBA, XapaKTepHble

- 4nda MeTasnsos.

B Hegpax KOnutepa metannnyeckum
BOAOPOA BMECTE C CUNMKaTaMn U
MeTannamu obpasyeT a4p0o, KOTOpoe No
pa3mepam npumepHo B 1,5 pasa, a no
macce B 10—15 pa3 npesocxoauT 3eMrito.



IOnurep CatypH

HenryH

Macmtad:
107 k1

BHYTpEHHEE A7IPO 113 TAKENBIX FMEMEHTOB
(FOmirep)
BN BHemHee CIUTIKATHOE AP0
= OGONOMKA 113 IETY YN 3EMEHTOB
“5 O0010MKA 113 TBEPAOTO "METANTHYECKOTO”
Bojopoaa (HOrmirep, CatypH)
" OG0N0MKA 113 AIVIKOTO BOJOPOIA

(FOmmurep, Carypn)
Jepanaa mantia (Ypan, Hentyn)
© Tiggpocdepa - rnodansHbIT BOJAHOL
okeaH (HentyhH)
ATMoc)epa: - FOrmrrepa, CatypHa.
- Vpana, HentyHa

CornacHo MofensiM BHyTpeHHero
CTpoeHus YpaHa u HenTyHa Hag

~ SIAPOM TaKoro xe ggcTaBa jomkHa

HaxoauTbCA MaHTUA,
npeacTasnsioLas coboto cmechb
BOOSHOIO 1 aMMUaYHO-METaHOBOIO
NbOOB. '

PacueTbl NOKa3bIBakoT, YTO Aaxe npu
TemrnepaTtype B HECKOMbKO ThiCAY
rpagycoB 1 BbICOKOM JaBreHum
CMecCb BOAbl, MeTaHa U aMMuaka ,
MOXeET O6paSOBbIBaTb TBEpAbIE Nbabl

[oaToMy 3T ABe NnaHeTbl MHoraa

~.HasblBalOT «NnegaHbIMU TMraHTamMmm» B

OTNINYNE OT «TFOPSAYMX TMIraHTOB» —
FOnuTtepa n CatypHa.



Bce nnaHeTbI- FI/IFaHTbI o6nana+0T MarHMTHbIM I'IOJ'IeM

MarHuTHoe none tOnutepa 3Ha4YUTENbHO CUMbHEE 3EMHOTO, noaTomy ero
panaLMoHHble Nnosica, NoAobHbIE 3EMHbIM, 3HAUMTENBHO MENPEBOCXOAST, a
MarHMToccbepa KoTopas no ceoum pasmepam B 10 pas NpeBoCXoAUT AnameTp
ConHu,a OXBaTbIBaeT qublpe prnHemu.mx CI'IyTHI/IKa




KocmmquKme annaparTbl 3aper|/|CTp|/|pOBanv| B aTMOCCbepe POru/lTepa 0uEHb CUMbHBLIE
pa3psdbl MOMHUIA, a Takke MOIJ.I,HbIe I'IOJ'IFIprIe CUSIHUS Ha }OnMTepe n CaTypHe.

Jan. 28, 2004

Jan. 26, 2004

Jan. 24, 2004

BpuTaHcKue acTpoHOMbI 0GHApPYXMK B aTMocdepe CaTypHa

HOBbI TVMN NONSAPHOIO CUAHMS, KOTOpoe 0GpasyeT KOJ‘II:LI,O BOprF '

OJJHOI'O M3 MOJTFOCOB NJ1aHEeTbI

5 ;‘

MonHuKu Ha HoYHoW cTopoHe KonuTepa. N3obpaxeHne
Mony4eHo KOCMUYECKMM annapatom [anuneo s 1997
rooy '

ACTPOHOMBI NPY MOMOLLIM KOCMUYECKOTO Tereckona

~ NASA coTorpacmpoBani camoe CunbHoe MonspHoe

cusaHune Ha Konutepe






B ycnosvmx Korga Booopoa v renum Ha
‘nepudepun NPoTonIaHeTHOTo obnaka noytu
MOMNMHOCTLIO BOLUIIM B COCTaB MiaHeT-TMraHToBs,
MX CMYTHWKM OKasanmncb NOXOXMMU Ha J'IyHy n
nnaHeTbl 3eMHOM rpynnbi.

~ Bceatu CMYTHVKN COCTOSIT U3 TEX e BeLLECTB,

~ YTO M MnaHeTbl 3eMHOM rpynnbl, — CUINKATOB,

. OKCMAo0B U cyan)m,u,os METannoB 1 T. 4., a Takxe
BO,EI,FIHOFO (|/|n|/| BOHO- al\nmmaquro) nbaa.




' Ha noBepXHOCTU MHOMMX CMYTHUKOB MOMUMO MHOFOYMUCIIEHHBIX KPATEPOB
METEOPUTHOTO MPOUCXOXAEHMS 06Hapy>|<eHb| Takke TEKTOHMYECKIE Pasnombl
M TPELUMHBI X KOPbI MW NIeASHOrO n0|<p0|3a .

Kannucto - cnyTHuk KOnutepa ¢ cambiM 60MbLINM YMCIOM EBpona - cnyTHuK
KpaTtepoB 5 ; KOnutepa



- Ha 6nuxariwem k FOnutepy CryTHUKe V1o OKono aecATtka AenCTBYOLLMX*BYIKaHOB.
BbicoTa BbIGpoCca Npu KpynHENLLIEM 13 3TUX U3BEPXKEHUI cocTaBuiia okorno 300 Km.

[pooonmknTENbHOCTL OONBLUMHCTBA U3BEPKEHNI npeBbchJja.qublpe MecsLa.

Colchis

- ¢ Yeu s 25 .
5 e
S Ty R : Regio : -
L S A o 0
5o L O~ % 427 Y 7 K O
- ";f_ A Sy 2
r ‘
3
2
. )
4
&
N

Daedalus

Boosaule
Montes

Pillan

Pele

Babbar Marduk

 ©=3640 km .
: 3BepxeHne BynkaHa [pomeTen Ha
No

Mo — Hanbornee BynKaHWYECKN aKTUBHBIN OGBEKT Cpeamn BCex Ten NiaHeTHoro Tuna.



Ha cnyTHuke YpaHa — MupaHae — BUOHbI YHUKasbHbIE CTPYKTYPbl MOBEPXHOCTU.
X BO3HMKHOBEHWE CBA3aHO, BUAMMO, C'MOLLHBbIMU YAapHbIMU NpoLeccamu,
|  KOTOPbl€ MOITM MPUBECTU K PaspyLLIEHUIO cnytykal

MupaHaa —cnyTHVK YpaHa . el CHumok Mupangpsl Bosgxepom-2 (24.01.1986)

[ W



Muorue CﬂyTHl/IKl/I MraHEeT-FUraHTOB UMEIOT | b
HebonbLUne pasmepbl 1 HenpanmbHym cboplvly

Avaletl.

CnyTHWKM CaTypHa ~ CnyTtHukn CatypHa

ATtna

CALYPSO METHONE MIMAS

v @ & RHEA
PANDORA w ‘-
HYPERION ;

= IAPETUS

EPIMETHEUS s e
' ) ‘ ‘ CnyTHuk1 HenTyHa
( TETHYS _
HEI.ENE PROMETHEUS DIONE , Despina ‘
: . Thalassa . Galathée |

E]
: ;
-

. ENCELADUS

JANUS

CnyTHuK CaTypHa
Larissa
Nerelde

Nalade'

riton

Protée

-
MNangopa -




: SR . e
ATMmOcdepa, CoCcTosiLLast B @CHOBHOM U3

“asora, obHapyxeHa y. TMTaHa (onameTtp
okorno 5000 KM) — caMoro 60MbLLIOro
cpeau CI'IyTHMKOB atypHa — u TputoHa
KOTOPbI UMeeT AnamMeTp NPUMepPHO .
2700 km 1 aBnsaetca Hanbornee prI'IHbIM
CI'IyTHI/IKOM HerlTyHa

o NNOTHOCTM N JABNEHUIO Y
noBepxHOCTK aTmocdepa TutaHa -
NPEBOCXOAUT 3EMHYIO. . .




-« Ha TpuToHe n kpynHelilem cpeam
cryTHUKoB KOnuTepa — MaHumese,
OnameTp KOTOPOr® npesbillaeTt

. 5000 KM, 3aMeYeHbl NeasiHble

- MONSAPHbIE LWAmKK .

- Manumen




Oco6eHHO I/IHTepeCHble pe3yanaTb| '
“BbIIU nonyyeHb! B xo4e -
MPOAOIKABLUMXCS HECKOIBKO NeT

cTaHuuen «ltonureHc», coBepLUMBLLEN
‘MocaaKy Ha ero NoBepxHocTb 14 ﬂHBapﬂ
2005 roga.: ¥

Ha Tutane npaKTwﬁleCKM I'IOJ'IHOCTblO
OTCYTCTBYIOT MeTeopMTHbIe KpaTepr

OCHOBHOW KOMIMOHEHT aTmoccbe_pbl Ha e
- 3emne n TutaHe ognHaKoB — a30T. '

*‘--" HoC‘nATwraHa é/ i N2y
J(OHLI,eI'ILI,I/IﬂHACA ECK 3% @ i

- Takow aTMocdepbl Noka He 0BbHapyXeHo | =
bonbLle HU Ha OgHOM ApYroM obbekTe B
ConHe4How cucteme. -

MCCJ'Ie,EI,OBaHI/IVI TVEHH aBTOMaTI/I‘-IeCKOVI



e R
TuTaH — BTOpOE noche 3emnn
HebecHoe Teno, Ha MOBEPXHOCTM
KOTOPOTO WHépyH{eHbl KpYmHble
cTabusbHble pe3epByapbi
KMOKOCTU — 03epa 1 MOps.

BHeLLUHe OHWM HanoMuHaKT
BOIOEMbI Ha 3eMHOM LLiape, HO
3anoriHeHbl XNOKUM METAHOM..

L)
TaHa. XynoMn KoHUenuus

7
(HACA

doTorpadmsi NoBepxXHOCTU TUTaHa,

e w»  COenaHHas npwu criycke 3oHaa "lMovreHc" [MoBepxHOCTL TUTaHa. Xyp,%( as KOHLeNnuus
| (HACA-ECA) oL

ruges Courwey
ESA MASA JOL Uriandy of Asone



Kpome MHOXecTBa CMyTHUKOB, BCE NIAHETbI-TMraHTbl UMEIOT Kofbla .

tOnutep HenTtyH

CatypH



CnyTHuk JadoHa nopoxgaeT BOSHbI B
konbuax CatypHa

Konbua CatypHa npeacrtasnawoT
- cobown ckonneHust HebonbLUNX NO
© pasmepy TENgKPYnHbIX 1 MENKNX

KyCKOB, KOTOpbl€ ObpallatoTcs
BOKPYT MNaHEeTbl MO NOYTU
KpyrosbiM opbutam.

L .‘ ...'.o”:»

5



.- Konbua Bcex ocTanbHbIX M1aHeT-
— " [WraHTOB 3HAYUTENbHO YCTYNaKoT Mo
=~ pasmepam 1 APKOCTK KonbLiam
CatypHa. '

: Ha cHuMKax 3ameTHO, YTO B KOnbLax
- HenTyHa BeLlecTBO pacrnpeneneHo
HepaBHOMEepHO 1 o6pasyet OTACTbHbIE

CryLLEHs! — apKu. |

BeposiTHee Bcero, konbLia nnaHeT-
rMraHToB 06pasoBanuncb 13 BeLlecTBa
CyLLIECTBOBABLUWX NPeXae CryTHUKOB,
KOTOpbIE 3aTeM paspyLUMUCL Mof
[eNCTBMEM MPUINNBHbLIX CUM U NPU
CTONMKHOBEHUSAX Mexay cobon.

Takum obpasom, Mbl Habngaem onpeaeneHHbIn 3Tan 3BOSTIOLNUOHHOIO
npolecca, KOTOpbI NPOUCXOAUT B TEYEHNE YK€ HECKOMNBbKNX MUMMMapAOoB NeT.



Bonpocsbl; (C 114)

. Yem ob6bsicHsieTcs Hanuuve y Konutepa u CafypHa NnoTHbIX
M NPOTSIKEHHBIX aTMOCdep?
2. Moyemy aTMocdepbl NNaHeT- MMraHTOB OTIINYAKOTCS MO
~ XMMUYECKOMY COCTaBy OT aTMoccep niaHeT 3eMHOV rpynnbl?

3. KakoBbil OCO6eHHOCTl/I BHyTpeHHero CTPOEHUs nnaHeT- '

TUraHTOB? - “ 4

4. Kakne oopMbl penbecba xapaKTeprl ons I'IOBerHOCTl/I
BbonbLUNHCTBA CNYTHUKOB MNJ1aHET?

5. KakoBblI N0 CBOEMY CTPOEHUIO KorlbLia nraHeT- I'I/IFaHTOB? =
6. Kakoe yHukanbHoe siBneHve obHapyXeHo Ha CI'IyTHl/IKe |
tOnutepa No?
7. Kakne dusmyeckme npoLeccsl nexaT B OCHOBE
06pa3oBaHmns 06MaKoB Ha Pa3NUYHbIX MaHeTax? |
8*. [loyemy nnaHeTbI-TMraHTbl N0 CBOEN Macce BO MHOIO pa3 f
bonbLue, YeM NfaHeTbl 3eMHOM rpynnbl?



NomaluHee 3agaHue

1) § 19, S .
2) ynpa>|<HeH|/|e 15:

Ucrionb3ysi OaHHble I'IpUJ'IO)KeHUFI VI, paccyumadlime nuHelHyro U yerosyto CKopocmu 6paLUeHus Ha
aKkeamopax 3elvlnu u Konumepa. , ’

3) 3agaHue 13 (QOMOMHUMENbHOE):

- [Nlodeomoebme doknad o npupode o0HouU-u3 niaHem CorHe4YHoU cucmemsl.
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