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OcHoBononarawLwum Bonpoc

CyLwlecTBYyeT /i1 ) XN3Hb BO
BCeJIEHHON KpoMe
yesioBeyeckom pachbl?




Llenu u 3a0a4u

« Ha OCHOBe cpaBHeHMA nJaHeT
ConHe4YyHOU CUCTEeMbI onpeaenunTb
nJaaHeTbl, rAe BeposiTHee Bcero
MOXXeT 3apoANTbCH XXU3Hb.

= BbISCHUTb BEPOATHOCTb OTKPbITUSA
AOMNOJIHNUTENIbHbIX NJ1IAHET B
npeaenax CosIHEYHHOU CUCTEMDI



Mepkypun — onmxanwaga K ConHuy
nraHeTa

Mepkypuii - camas Ou3kas K ColHIy IJIaHeTa,
no3romy CoJIHIIe HA HEro CBETHUT U rpeer B 7
pa3 cuwibHee, yeM Ha 3emuro. Ha aHeBHOM
cTopoHe MepKypusi CTPAIIHO KAPKO, TaM
Be4YHOe NnexkJio. U3mepeHns moka3pIBalOT, YTO
TemMneparypa TamM mnogHuMmaerca a0 400
rpaaycoB BbIllIe HYJs. 3aT0 HAa HOYHOH
CTOPOHE [0JIKeH OBbITHh BCeraa CHJIbHBIH
MOPO03, KOTOPBbIH, BEPOATHO, AoxoauT a0 200
rpaaycoB Huxe Hyjasa. Urak, Mepkypuu - 310
HApPCTBO NYCThbiHb. OaHA ero MoJIOBUHA -
ropsiyasi KaMeHHasi MYCTbIHA, Jpyras
MOJIOBMHA - JIeAAHAsl MYCTbIHS, ObITH MOXKET
MOKpPBITasg 3aMep3mMMu razamMmu. Mepkypuu
NPUHALJICKUT K IJIAHETAM 3€MHON TIpyNIbl.
Mepkypuii, B puMckoii mudosoruu - 00r
TOPIOBJIA




BeHepa — packaneHHas nnaHeTa

Benepa - Bropas miaHera or CoiiHIla, MMEET IIOYTH
KpyroByro opouty. OHa mpoXoIuT K 3emMiie OJIiKe, YeM
Kakag-moo papyras miaHera. Ho mwioTHas, oOnauHas
arMoc(epa HE IO3BOJISET HEMOCPEICTBEHHO BUJETH €€
OBEPXHOCTh. bnaromapsi mapHukoBoMy 3(Q@eKTy, Ha
Benepe  croutr  yxacHas  kapa.  Atmocdepa,
OpPEACTOBIISIONIas  COOOM  IUIOTHOE OIS0 W3
YIJIEKACIIOTO Ta3a, YIASCPKUBAECT TEIUIO, MPUIIEAIIECE OT
Comuna. B pesynbrare cKaminBaeTcs TAKOE KOJIMYECTBO
TEIUIOBOM JHEPrMHM, 4YTO Temmeparypa arMocdepbl
ropaszio BbINIE, YEM B OyXOBKE. CHHUMKH, CIICIIAHHBIEC C
% IIOMOLIBIO panapa, IAEMOHCTPUPYIOT OYEHb OOJBLIOE

 pazHOOOpa3ue KparepoB, BYJIKAHOB W Top. bombmias
4acTh BYJIKAHOB UMEET 2-3KM. B MONEPEUYHUKE U OKOJIO
100 merpoB B BeICcOTY. M3nusaHue maBel Ha Benepe
MPOUCXOJUT TOpA3I0 JOJbIne, yeM Ha 3emiie. Hautwm
Benepy Ha HeOe mpoiie, 4eM JII00YI0 APYTyIO IUIAHETY.
Ee mioTHbIEe 00Maka MPEKPACHO OTPAKAIOT COJTHEUHBIN
CBET, Jellas IUIaHeTy sApkou. Kaxkapie cemb MeECSIEB B
TEUCHUN HECKOJbKHX HeAeab BeHepa mnpeacrasBisier
CO00l caMblil IPKUM OOBEKT B 3alaJIHOM 4acTH HeOa Io
BEUEPAM.




3eMrsA — HaW AOM

3emnst - TpeThst OT CoJiHIA TulaHeTa. Y 3eMiId €CTh
cnytHuK - JIYyHA. 3emis o0igagacT MarHUTHBIM |
ANEKTPUUECKUM TMOJISIMUA. 3emilsi oOpaszoBaiiach 4,7
MJIpA. JIE€T Ha3aJ U3 PACCESIHHOIO B IPOTOCOTHEYHOM
CHUCTEME Ta30-IbIJIEBOr0 BEIIECTBA. bOJIBIYIO0 Y4acTh
MIOBEPXHOCTH 3aHuMaeT MupoBoit okeaH (70,8%);
cyma cocrasigeT 149,1 muH.kM2 1 00pasyeTr MECTh
MarepukoB W ocTtpoBa. OHa NOAHUMAETCS HaJ
YPOBHEM MHUPOBOTO OKe€aHa B cpeaHemM Ha 875
MeTpoB (HauOojbiias BbeicoTa 8848 METpOB - T
Jlxomonynrma). lTopel  3anuMmaror  30%  cymu,
MyCThIHMA 3aKpbIBalOT OKoO 20% mOBEPXHOCTH
CyIId, CaBaHHBI U PeIKoJIECha - okono 20%, neca -
okosio 30%, negnuku - 10%. Cpennssa miyOuHa
okeaHa okoio 3800 merpoB, HamOombiias - 11022
Merpa (MapuaHckuii xeno0 B TuxoM okeane).
AtMocdepa 3eMiid, COCTOMT M3 BO3IyXa - CMECH B
ocHoBHOoM azora (78,1%) u xucmopoma (21%),
OCTAJILHOE - BOJSIHBIE TMapbl, YIJICKUCHBIA Ta3,
OnmaropoaHbie U Apyrue raspl. Oxkono 3 - 3,5 mipa.
JET HazaJ B PE3y/lbTaTe 3aKOHOMEPHOW SBOJIFOLIMHU
Marepuu Ha 3emiie BO3HUKJIA »W3Hb, HA4yaloCh
pazBuTue OHocdepsl.
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Mapc — KpacHada nnaHeTa

Mapc - gyeTBepras miuanera ot CoJHIA, MTOX0XKas Ha 3EMITIO, HO
MEHBIIIE TI0 BEIWYMHE M XxogomgHee. Ha Mapce mmerorcs
yOOKHME KaHbOHBI, TUTAHTCKUE BYJIKAHbl W OOIIMPHbBIC
nycTeiHd. Bokpyr KpacHol miaHETHI, KakK €I1e€ Ha3bIBaIOT
Mapc, nerarot a8e Hebombire aynsl: Pob6oC 1 Jlenmoc.
Mapc - 2310 crnemyromas 3a 3emMied IUIaHeTa, |
€IMHCTBEHHbIM, KpoMe JIyHbI KOCMHUYECKHM MUP, KOTOPBIN
yKE MOYKHO JOCTUYb MPU MTOMOIIM COBPEMEHHBIX pakeT. s
aCTPOHABTOB 3TO MYyTEHIECTBHUE JJIMHOU B 4 rojaa Moo Obl
SBUTBCSI  CIEAYIOIIMM  pyOekOM B  HUCCIICIOBAHUU
KOCMHYECKOro nmpocTpaHcTBa. Okoino JByX  Tperei
MOBEPXHOCTH Mapca TpeACTaBisieT Cco00M  TOpHYIO
MECTHOCTb C OOJIBIITUM KOJIMYECTBOM KPaTE€pPOB, BOZHUKIIIUX
OT YJIapOB M OKPY>KEHHBIX OOJOMKaMH TBEpIbIX mopoi. B
ApeBHHE BpeMEeHa Ha Mapce ObUIO MHOrO BOABI, IIO
MOBEPXHOCTH OTOM IIJIaHEThl TEKIM Oojbimue peku. Ha
IOxnom m CeBepHOM mnosrocax Mapca nexar JieIsiHbIe
mankd. Ho 3ToT jea cocTouT He M3 BOABI, @ U3 3aCTHIBIIETO
arMoc(pepHOTO  YIVIEKHCJIOro Ta3a  (3acThIBaeT  MpH
temneparype  -1000C).  YyeHble  cyUHTAKOT,  4YTO
MIOBEPXHOCTHBIE BOABI XPAHATCS B BHUAE 3aXOPOHEHHBIX B
IPYHTE JICASHBIX IJIbIO, OCOOCHHO B TOJISPHBIX OOIACTSX.
Bcero k Mapcy 0b110 mociiano 25 kopaOeH.




IOnutep — camaa donbLaga nnaHeTa
ConHe4yHON CUCTEMDI

Onutep - maras miadera oT ConHia, camas OoJblas
nianeta ConHeyHoM cucTeMbl. FOmuTep - He TBepaas
njaaHeta. B oTimuue OT 4YeThIpeX TBEPHbIX IUIAHET,
ommke Apyrux pacmnonoxkeHHbix K Cosaity, FOnurtep
IpeJicTaBiIsseT co00i ra3osaiii map.CoctaB aTMOChEphI:
H2(85%), CH4, NH3, He(14%). FOnutep - MOIIHBIN
HMCTOYHUK TEIJIOBOIO paauousiaydeHus. FOnurep nmeer
16 criytHukOB, a Takxke konblo mupuHou 20000 xm.,
MOYTH BIJIOTHYIO NMPUMBIKatOIIKE K miaHere. CKopocTh
BpaiieHust FOnurepa HACTOJNBKO BENWKa, YTO ITIJIAHETa
BBIIISTYMBACTCS BIIOJIb 3KBaropa. Kpome Toro, Takoe
OBICTpOE  BpalllCHUE SBIISICTCS MPUYMHOW  OYEHB
CUJIBHBIX BETPOB B BEPXHUX CJIOAX arMoc(depsl, Iie
oOjlaka  BBITATHUBAIOTCA  JUIMHHBIMH  KPAaCOYHBIMHU
neHTaMu. BHyTpH M1aHeThl IO OTPOMHBIM JIaBJICHUEM
BOJOPOJI U3 ra3a MpeBpaIiacTcs B KUJKOCTb, a JaJIbIIIe
U3 KUJIKOCTH B TBepaoe Teno. Ha riyoumne 100 kwm.
pacmoioKEH O€30pEeKHbIM OKEaH >KHAKOTO BOIOPO/IA.
Hwxke 17000 kM. BOZOpOX OKa3bIBACTCS  CXKaT
HACTOJIBKO CUJILHO, YTO €r0 aTOMbI Pa3pyIiaroTCcs.




CaTtypH

Carypn, mecras ot ConHoa  IUIaHeTa,  HUMEET
VIUBUTEIIBHYIO CHUCTeMy Kojen. WM3-3a  ObICTpOro
BpallleHUsI BOKPYT cBoell ocu miap CarypHa Kak Obl
CIUTIOCHYT y TOJIIOCOB M pa3ayT BIOJb 3KBaTOpa.
CxopoCTh BETPOB Ha 3KBaTope jocturaet 1800xm/d,
YTO BYETBEPO OOJBIIE CKOPOCTH CaMbIX OBICTPBIX
BetpoB Ha IOmwmtepe. Illupuna konen CarypHa
400000kM., HO B TOJIIMHY OHU HMEKOT BCErO
HECKOJIKO JECSATKOB METpoB. KoJibila B OCHOBHOM
COCTOSIT M3 MWUIMAPAOB MEJKHX YaCTHIl, Kaxaas M3
KOTOpBIX oOpaiiaercs 1mo opoure Bokpyr CaTypHa Kak
OTIIeJIbHAsE MUKPOCKONMMYECKasi JIyHa. BeposiTHO, 3Th
"MUKPOJIYHBI"' COCTOSIT W3 BOJAHOTO JIiba WM U3
KaMHEM, MOKPBITHIX JbJIOM. Pa3zmep OOJIBIIMHCTBA W3
HUX - OKOJIO ME€Tpa, HO B OOIIEM UX pa3Mepbl
KOJICOJIFOTCSI OT HECKOJIBKMX CAHTHUMETPOB JI0 JECSITKOB
MeTpoB. B konblax uMeroTcs U 0ojiee KpyHHBIE
OOBEKThl - KaMEHHbIE IJLIOBI W OOJIOMKH JO COTEH
MeTpoB B mnonepeyHuke. Illenmn Mexay Koiblamu
BO3HUKAIOT IO AEHCTBUEM CHJI TATOTCHUS CEMHAIIATH
JIyH, KOTOpBI€ BBIHY>KJAIOT KOJbIAa pacuICIUIsIThCS. B
coctaB atMmocdepsnl Bxoaat: CH4, H2, He, NH3.




YpaH — onpoKuUHyTaa nnaHeTa

YpaH - cegbMaa oT ConHua
nnaHeta. CocraB arMmocdepbl:
H2, He, CH4 (14%). Ocb
BpalleHua YpaHa HaKJIOHeHa
Ha yron 98 rpaaycoB. YpaH

nMmeer 15 CNYTHUKOB
(MupaHpayYpaH - ceabMmas oOT
ConHua niaHera. CocTaB

atMocohepbli: H2, He, CH4
(149%). Ocb BpaweHuna YpaHa
HaKJ/IOHEeHa Ha yron 98
rpaaycoB. YpaH uMeetr 15

CNYTHUKOB (MupaHpaa,
ApvanbyYpaH - ceabMas oOT
ConHua niaHera. CocTaB

atmMocdodepbi: H2, He, CH4
(149%). Ocb BpaweHuna YpaHa
HaKJ/IOHEeHa Ha yron 98
rpaaycoB. YpaH uMmeetr 15
CNYTHUKOB (MupaHpaa,
Apnanb, yMGpuanbypaH -
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HenTyH

HentyH - 3T0 mnpeamnocnenHss mjaHeTa B COJHEYHOMN
cucremMe. Ee opOuta mnepecekaerca ¢ oOpOUTOU
[ImyToHa B HEKOTOPHIX MecTax. OOHUM U3 SIPKUX
NOCTH)KEHUM  HAayKH, OJHUM U3  CBHUJETEJIbCTB
HEOIPAaHUYEHHOW I[M03HABAEMOCTH MPUPOABI OBLIO
OTKpBITHE IUIaHEThI HenTyH myTeM BBIYMCICHUU -
"Ha koHumke mepa'. Jlemo B TOM, YTO YpaH
YKIOHSJICA OT OpOWTHI JIBUKEHUS, IO KOTOPOH
IoJbKeH ObLn1 asurartbesi. JleBeppe (Bo @paHIun) U
AnaMc (B AHIIMK) BBICKA3aJIM MPEIOI0KEHUE, YTO,
€CIIA BO3MYIIEHHS CO CTOPOHBI U3BECTHBIX IIAHET HE
OOBSICHAIOT OTKJIOHCHUE B JIBW)KCHUU YPaHa, 3HAUMT,
Ha HEro JEUCTBYET NMPUTSIKEHUE €IIE€ HE U3BECTHOTO
tena. OHU TTOYTH OJTHOBPEMEHHO PACCUMTAIIH, IJIE 32
YpaHoM  JOMKHO  OBITh  HEU3BECTHOE  TEJIO,
IPOU3BOISIIIEE CBOUM NPUTSHKEHUEM 3TH
OTKJIOHEHUsA. JTa IUIAaHETa W ObUIa HaWJeHa B
TEJIECKOIl HAa yKa3aHHOM uMH Mecte B 1846 1. Ee
HazBanu Henrynom. CoctraB armocdeps: H2, He,
CH4. NUmeer 6 cnyrHukoB. HentyH - B puUMCKOM
MHU(DOJIOTHH OOT MOPEH.




[lnyTOH — camMas maneHbKasa v
AaneKkasli nnaHera

NMnytoH - pAeBATas nMJlaHeTa OT
ConHuallnyToH - nAeBATan
nnaHeta ot ConHua. OHa cocTomT
B OCHOBHOM U3 KaMHA M JbAa.
Jlem Ha noBepxHocTu [lnyToHa
COCTOMT U3 3aMepLuero MetaHa m

a3oTa C npuMMecsamMmm
yrnesopgopoaa. y NMnyTtoHa
cyllecTtByeT CNYTHUK unum

nJjaHera-6naunsHey XapoH. Cnowm
atMocdepbl Ha lNnyTtoHe oO4YeHb
TOHOK.
NMnyToH - B rpevyeckKkom
mucdonormm 6or noaseMHOro
Mupa.




CenHa - gecdATasa nnaHeTa

B nHauane mapra 20051, aMmeprUKaHCKHE aCTPOHOMBI 3asIBUJIN, YTO OOHAPYKUIIU
necsatyro mianety ComHeynou cucteMbl. OHa yxe noiydnia ums CenHa B
4eCTh MOPCKOM OOTMHM KMBOTHBIX Yy IJIEMEHU HHYUTOB (3CKUMOCHI). Kak
yTBepxkaaeT n3ganue The Australian, kocMuUecKoe T€10, 0OHAPYKEHHOE
MH(QPpaKpPaCHBIM TEJIECKOIIOM Spitzer, siBIIsieTCs caMol yaaneHHor ot ConHia
raHeTou. IIpeanonokuTenbHO, OHa UMEET AuaMeTp OoJiee 2 ThIC. KM H,
BEPOSATHO, KpynHee [IimyToHa, nuaMeTp KOToporo cocTtaBiseT 2250 kM.

«Cenna ouenb Oosbinas. OHa pacmonoKeHa Jaiblile, YeM KaKue-Iu00 Ipyrue
O00BEKTHI, OTKPBITHIE YesIoBe4eCTBOM B CojlHEUHOM cucteMe. 110
IpeABapUTEIILHBIM pacyeTraM, CelHa HAaXOAUTCS Ha PACCTOSHUM MIPUMEPHO 3
mipa kM ot [lmyrona u 10 muipa kM oT 3emutu (310 mpuMepHo 40 et nosiera
Ha marmie). HoBas mmanera pacnonoxeHa Ha rpaHuiie COJTHEYHOW CHCTEMBI
B Tak Ha3biBaeMoM Ilosice Kolinepa. Ita obnacth 00pa3zoBaHa B pe3yJibTaTe
CKOILICHUS aCTEPOUI0B U OOJIOMKOB KOCMHUYECKHUX TEJ, BO3HUKIIUX MPU
dopmupoBanun CostHeYHOU cucTeMbl. [0 TaHHBIM acTpOHOMOB, B Ilosice
Koitnepa pacnonoxensl 0ojee 400 kpynHbIX 00beKTOB. OIHAKO, B OTIMYHE
oT npuMUTHBHBIX Tell [Tosca, CenHa UMEeT CBOI0 COOCTBEHHYIO OpPOUTY,
KOTOPYIO OHA HE MEHSIET



Kakne ycnoBusa Heodbxoanmbl
ans BO3HUKHOBEHUSA XU3HUN?

Iy1aBHOe ycii0BMe BO3ZHUKHOBCHHMSI SKH3HHM HMeeT IUIAHETAPHYK TMPUYUHY U
omnpeaeJasieTcss Maccoi MJaHeTbl. Takoe yTBep:KaeHue, ObITh MOKET, UMeeT HeCKOJIbKO
reOlECHTPUYCCKUI M AHTPONOUECHTPUUYECKUN XapPaKTep, HO KM3Hb, MOA00HAsI 3€MHOMU,
MOIJIA BOBHUKHYTh M PAa3BUTHCHA HA IUIAHETE, MACCa KOTOPOHM MMeeT CTPOro omnpeaeJieH
HYI0 Besimuuny. Eciin Mmacca muianersl 0odibine yeM 1/20 macenl Coanna(2*1030kr), Ha
Hell HAYUHAKTCH MHTEHCUBHbIC SICPHbIC PEAKIUU, YTO MOBLIIIACT €€ TeMIIePaTypy H
OHA CBETUTCH, Kak 3Be3aa. TakoBbl miaHerbl IOQmurep, CarypH, Ypan u Henrys.
Ilianersl ¢ masnou maccou (Mepkypuil) uMeOT cjia00e rPaAaBUTALMOHHOE MOJIe M He
MOI'YT NPOAOIKHTEIbHOE BpeMsl yIep:KUBaTh arMoc(epy, KOTOpass Heo0Xoauma IJist
pPa3sBUTHUS JKHU3HHM. 31eChb HMHTEPECHO OTMETUTh, 4YTO IO PSAAYy MOACYETOB 3eMJis
npuodpeaa 80% cpoeit maccol B nepsbie 100 mutH. Jiet cBoero cymecrsopanus. W3
maHeT Co/IHEeYHO# cucTeMbl KpoMe 3eMJIu MOAXOAS Y0 maccy umeroT Benepa u Mapc.

OTHOCUTEJILHO NOCTOSIHHAS W ONTHUMAJIbHAH PaavAlUs, MOJYy4YaeMasi IJIAHETOM OT
HEeHTPAJIbHOM 3Be3/bl.

O0s13aTeJIbHBIM YCJI0BHEM BO3HMKHOBEHUS KM3HU SIBJIACTCH HAaJAM4YHe BOJAbl. JHAYCHUE
BOABI UUI1 JKM3HU MCKIKYHUTEJIBbHO. JTO O00YCJOBJICHO ee crneuupuiecKumMu

TePMUYECKUMM 0CO0CHHOCTSIMMU: OrPOMHOM TEIJIOEMKOCTBIO, cjiadou
TEIJIONPOBOAHOCTHI0, pPACHIMPEHHEM INPHU 3aMepP3aHMH, XOPOIIMMM CBOMCTBAMH KAaK
pacrBoputeass u aAp. IlapagokcajbHO, 4YTO, XOTSI BOJAA - 4YyTh JHM He camasd

pacnpocTrpaHeHHass MoJIeKyJa BO BcejleHHOM, NMOPa3sUTEJbHO MAJI0 IUIAHET HUMEIOT
ruapocgepy: B Hamer CojHe4HON cucTeMe TOJAbKO 3emMusi mMeer ruapocdepy, a Ha
Mapce umeercs JJUIIb HE3HAYUTEIbHOE KOJIMYE€CTBO BO/AbI.

TeMIepaTrypa NOBEPXHOCTH ILJIAHETHI He HOJIZKHA CUJIBHO OT/IMYATbBCH OT 3eMHOM.




0rel= . . - 0 - o
Temvue parvpa| Aimna Cpennee
Haszsanue | Macca cyTOoK (B |[paccrognue
IIJIAHE ThI (k1) Maxc.| MuH. | 3eMHBIX | or Coadiia
CVIKAX) (a e )

MepKVpHui|3.3*1023 480 -180 58.65 0.387
4,87%102

 Benepa |4 480 243 0,723
5,976*10

3e MJIs1 24 58 90 1 1

Mapc 6.4*1023 0 -150 1.03 1.5237

HOourtep |1.9%1027 -160 -160 0.41 B2
5,68*102

Carvpa |6 -150 -150 0,44 9.54

Y paH 8.7*1025 220 220 0.72 1.2

Hennrva 1*1026 213 213 0.74 30

1 oH [1,3%1022 230 230 6.4 39.4




Pe3ynbTaTbl nccnepgoBaHUA

» Ilociie cpaBHeHHSI OCHOBHBIX  IOKAa3aTeJied ILJIAHET
Co/IHEeYHOH CHCTEMbI MbI NIPUIILIA K BbIBOAY, YTO KU3Hb
MOIJIa Obl 3apOAMTBLCH TOJbKO HA OJHOM ILJIAHETE —
Mapce, Tak KaK Macca IUIAaHEeThl MPUHOJIHU3UTEIbHO
paBHa 1/30 macchl CojiHIA, HaJIU4YHe NOCTOSTHHOHM M
ONTUMAJIbHOM paaualuu, pacnoJiaraiias
TEeMIIEPATYPA MOBEPXHOCTH (3ABUCHUT OT PACCTOAHMA OT
CoJH1a), HaJIu4YMe He00JIbIIOro KOJN4YeCTBa BOABI,;

= BO3MOKHOCTL OTKPBITHS AONOJHUTEJbHBIX ILIAHET B
npeaeaax CoJTHEYHON CUCTEMbI J0CTATOYHA BeJIMKA, TaAK
KaK Ha rpaHudne Hamed cucreMbl HaxoauTcs Ilosic
Koinepa, B KoTopoM pacmnoJio:xxkeHbl 0osiee 400 KpynmHbIX
00bEKTOB.
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