Bo3aukKHOBEeHME ITAQAHET

BrimmoAanena rpynnoﬁ
HNCCAEAOBATEAEN
reocpHSI/IKOB




Kakue 3arapouHbI€ IIPOIIECCHI, IIPOUCXOAUBIINE BO
BceAeHHOM MHUAAMAPABI AT Ha3aA, IPUBEAU K
OOpa30BaHUIO HAIIIEYW 3€MAU U APYTUX ITAAHET?

OCHOBOMNOSIOXKHNKAMN COBPEMEHHOM KOCMOTOHUN CYUTAOTCA HEMELIKUU
domnocop UmmanHyun KaHT n dopaHuysckum matematuk Neep CumoH
Nannac.

NMnaHetHaa KocmoroHusa (rpey. kosmogonia), Hayka O NPOUCXOXKAEHNU
3eMnu 1 nnaHeT BoobLie-Hepa3pbIBHO CBA3aHa CO 3BE34HOM
KOCMOIOHMEN, n3y4vatoLien npobnembl obpasoBaHNA 3834 W HALLIETO

ConHua B YacTHOCTM

[MpnbnmnauTtenbHo a0 cepeanHbl XXB.
npobrnema NponcxoXxaeHns nnaHeT
cunTanacb YMCTO aCTPOHOMUYECKOMN,
[1naHeTHast KOCMOIOHWUS B MNEPBYHO
oyepeab JormkHa bbina o6bACHUTb
YeTbIpe OCHOBHbIE 3aKOHOMEPHOCTU
COJTHEYHOWN CUCTEMBbI.




OCHOBHble 3aKOHOMEPHOCTWN CONMHEYHOM

CUCTEMEI. \\

1) YnopspoueHHoe AKeHne nnaHer; 2) 3aKOHOMEPHOE YBENMYEHVE MPUMEPHO B

reoMeTPUYECKOWN NPOrpeccum paccTosHNI
nnaHeT or CenHua;

3) [leneHune nnaHeT no pu3nKo-XMMmN4ECKUM
XapakTtepuctmkam  (Macce, XMMU4YeCcKomy
COCTaBy, KOSIM4eCTBY CNYTHUKOB U T. A1) Ha
ABe rpynnbl-nnaHeTbl 3eMHOro Tuna
(1-Mepkypun,2- BeHepa,3- Mapc n 3emns) un
nnaHeTbl-ruranTbl (4-HOnuTep, 5-CatypH,
YpaH n Hentyh);

4) HepaBHOMepHOE pacnpedeneHne maccbl
N MOMeHTa uMmnyrnbca mexay ConHuem u
nnaHeTHom cuctemon: ConHue COAEPXUT B
cebe 99,866% maccbl CONHEYHON CUCTEMBI,
a Ha nnaHeTbl NpuxoanTca okono 98%
MOMEHTa UMMNynbca.

TN 3aKOHOMEPHOCTH
CBUAOETESNIbCTBYHOT O TOM, YTO NJIaHeThbI
n ConHue obpasoBanucb B eAUHOM
npouecce,



B 1755r. UmmaHyun KaHT ony6bnunkoBan nepByro CTPONHYIO HAYYHYIO TEOPUIO NPOUCXOXAEHUS NSIaHETHOM
cuctembl. B ee ocHOBY nerno npegnonoxeHne o opMmMpoBaHUM NNaHeT U UX CNYTHUKOB U3 CrYCTKOB
rasa v nbinu, KoTopble obpasoBannckb BO BpaLlatoLlemcs Bokpyr CornHua paccesHHOM BeLlecTBe,
npocTupasLLEMCS A0 rpaHUL, COBPeMEHHOW NIaHETHOW CUCTEMBI.

B 1769r. Nbep Jlannac npegnoxmn ceo KoHuenuuto obpaszoBaHns ConHEYHOM CUCTEMBI U3
BpalLLaloLLEeNCs ra30BOM TYMaHHOCTU: B XO4€E 3BOMOLMN 3Ta TYMaHHOCTb OXflaxganacb 1 cxXumanacs,
Npwn 3TOM OHa BpaLllanacbh Bce ObiCTpee 1 ObICTpee, BCNEACTBME YEro OT HEE OTAENUINCH ra3oBbie
KosibLua, U3 KOTOPbIX N CKOHAEHCUPOBAUCh MNaHETHI.

TymaHHOCTb KOoHCKas ronosa-

YyacTb TEMHOIO NbIfIEBOro
obnaka

TymMaHHOCTb B [naHeTapHas

TymaHHoCTb «Openy
co3se3aun OpuroHa TYMaHHOCTb YnuTKa



«Karacrpoduueckmne» runore3bl

1) 'MnoTe3a amepunKaHCKNX y4eHbIX P.
MynbtoHa n T. YembepnuHa,
BblABMHYTas UMW B caMOM Ha4dane XXB.
CornacHo aton runoTtese,
npoucxoxaeHne sonunam ConHua,
nepBoHa4varnbHO HE MMEBLLETO MNSIaHeT,
Apyron 3Be3abl BbI3Basro CUNbHOE
n3BepxeHne rasoB U3 obenx 3eesq. Bece
N3BEPXKEHHbIE YacTuLbI rasa
obpawanuck Bokpyr ConHua B O4HOW
NIOCKOCTMN B OOHOM N TOM Xe
HanpasneHnn. Co BpeMeHeM BELLECTBO
oxnaxganocb U B HeM cchopMmupoBanmcb
MareHbKne TBepable YacTuubl, KOTopble
npu cnunaHnum obpasoBanu NaHeThI.

2) [nnoTesa aHrmMMMCcKoro actpoHoma x.
OxuHca BbiaBuHyTast um B 20-30-e . XXB.
CornacHo aToun runoteae, NnaHeTbl
BO3HUWKNU N3 BELLECTBA, BbIPBAaHHOIO U3
ConHua npuUTSKeHNeM nposieTeBLLEN
nobnn3ocTun 3Be3abl.



BbIBOABI «kaTacTpoduyeCKx» rUIioTe3

«Katactpodunyeckme» rmnoresbl BOSHUMKHOBEHUSA M1aHET oKka3anucb
HepearnbHbl C PU3NYECKON TOYKU 3PEHUSA: BbICOKaAd TeMmneparypa
BbIPBaAHHOIO N3 3BE3[ BELLECTBA 3acTaBuna Obl ero pacceaTbecsi B
NPOCTPAaHCTBE ropasao paHbLle, YEM OHO MOS0 Obl OCTbITb U
CKOHOeHcupoBaTbca B nNnaHeTbl. OgHako pa3paboTka aTUX rmnoTes BCe Xe
cbirpana nosioXXMTernbHY Porsb, MOCKOSbLKY MNOCTaBuia BOMNpoc o
HeobxoanmMocTn dn3n4eckoro onncaHusi NOBeAEeHNsS BeLLLeCTBa B
okpecTHocTsax ConHua. Tak, [bk. [KuHc, paspabaTtbiBasi CBOKO
«KaTtacTpouyeckyo» rmnoTtesy, Brepsble KonNmM4eCcTBeHHO
npoaHanM3anpoBan posb rpaBUTaLMOHHbIX HEYCTOMYNBOCTEN rasa B
obpasoBaHMK NNaHET B pe3ynbTaTe cXXaTua rasda nog AeNCTBMEM CUTbI
rpaBuTaumn. ATu pesynbraTbl U CENYAC HE NOTEPSANIN CBOErO 3HAYEHUA.

PaceToauma or ConHLEa B MAK. KM

KOrwrep 780
\\Mapc 228.6 Carypn 1431 Ypau 2877 Henrys 4509 Mayron 5016
(Bigum 1#88 2
nepa 108.5
Mepkypwit 58
[namerpel 8 km
e @ ® °
MepkypHis 4878 — I ®
Benepa 12103 I MmyTom
Semna 12756 Henmyn 2300
Mapc 6788 40500

Onurap 143000 Carypy 120500



OGpa3oBaHue
ninaHeTHOU CUCTEMbI
M3 ra3onbIineBoro

obnaka:

1- cxkaTne mearneHHo
BpaLlatowerocs obnaka
B ra3onbifieBOV OUCK;

2- obpasoBaHue
KoSibLleoOpasHbIX
YNIOTHEHUW B AUCKE U
dopmupoBaHue ConHua
B €ro LUEeHTpe;

3- obpasoBaHue n poct
OTAENbHbIX KOHAEHCAL M
(mpoTonnaHeT);

4- okOHYaTesribHoEe
obpasoBaHmne NaHETHOW
cuctemsbl. OCHOBHas
Macca npoTonfaHETHOro
aucka yxoauT n3s
ConHe4YHOW CUCTEMBI.




OOpa3oBaHue IAaHET

CornacHo cospemeHHon TEOPUN, 3emnsa u Apyrue rnJjiaHertbl ConHe4vHon cucTeMmb O6pa3OBaJ'IVICb n3
XOonoaHbIX TBepAbIX AOMMNaHETHbLIX TEJl HebonbLoro pa3mepa - nraHeTesumanen.

Tyronnaskme coeanHeHunA

/ LA\

Kanbuunsd aritoMmnHunA
MarHuma

TUTAHa
MarHmeBble CUTTKAaTbI, XXerne3o N HAKEI1b

NMnaHeTbl 3eMHON rpynnbi C(bOpMMpOBaJ'II/ICb 13 BeecCTB, KOHOEHCUNPYHOLLUNXCA NMPU BbICOKUX
TemMneparypax, onmxe COBPEMEHHOIO NosiCa acTeponaoB, pacriofio’cKEHHOIo MexXay Op6VITaMM Mapca 7
}OnMTepa. N3BeCcTHO, 4TO Mo Mepe yganeHumsa oT ConHua YBEJIMYNBAETCA HNCIIO TEN, CoAEepKALLUNX
oboralleHHble BOOOM MUHeparsibl U HEKOTOPbIE JIETy4Yne BELLECTBA. prﬂHeVILUVIe CMYTHUKA }OnvlTepa -
aHnmen v Kannucto — HaroJiIoOBUHY COCTOAT U3 BOLblI. OTW OaHHblE cBMNAEeTEesSIbCTBYHOT O TOM, 4YTO BOOSAHOM
e KoHAeHCUpoBaricd BO BCEWN 30HE d)OpMVIpOBaHVIFI }OnMTepa. B obnacTtu Tex BHELWHUX NNaHeT, KOTOpblE
(*)OpMI/IpOBaJ'IVICb npu eLlue bonee HU3KNX TemMneparypax, B COCTaBe MNblJIMHOK OKa3aJInCb JibAbl aMMUaKa n
MeTEHa, TBepdas Yrrnekmcriota n gpyrme 3amepsLumne rietyymne COG,EI,VIHeHVIFI(O6 9TOM CBUOETESIbCTBYET
XUMUNYECKUMN COCTaB KOMETHbIX AdA40ep, npunetarwmx K Ham C narnekom nepmcbepmw ConHe4Hou CVICTeMbI).

CocTaB nnaHeT 3eMHOW rpynnbl CBUAETENLCTBYIOT O TOM, YTO UX 0OpasoBaHme NPOUCXOAMIO Npu
OTCYTCTBUW NETKNX ra3oB, HO 3aTO C Y4aCTUEM KaMEHUCTbIX YacTuL, U Ter, coaepKaBLUMX pasnuyHoe
KONMYeCTBO Xernesa u apyrux metannos. HanGonee BeposATHO, YTo KOnutep n CaTypH o6pasoBanvchk B ABa
aTana: cHavana, Kak U y nnaHeT 3eMHOW rpynnbl, Y HUX BO3HWUKMM MacCUBHblE Sapa-3apoabilln, COCTOABLUNE
N3 KAMEHUCTBIX U NEASHbIX NaHeTe3MMUIEN, a 3aTeM 3TU Aapa 3axBaTUNN U3 OKPYXKaKoLLIEro NPoCcTpaHCcTBa
ras, obpasoBaBLLWIi BOOOPOAHO-TenneByo 06omnoyky. YpaH n HenTyH obpasoBanunck aHanormyHbiM obpasom,
TONbKO HAMHOIrO MeafIeHHee.



D,ByXCTyI'IeH‘-IaTbIﬁ CLl,eHapMﬂ (t)OpMMpOBaHVIFI nnaHeT-rmraHToB NnoATBep>XXAaeTcd TeéM, YHTO MaCChbl
A0ep nnaHeT-rmraHToB UMeroT onnskue 3Ha4vYeHuna-nopAagKa 14 — 20 macc 3emnu, Toraa Kak gonsi rasoB
— BOAOpOoAa U refnina — ymeHbllaeTCAa B HUX MO Mepe yaalrieHUA ot ConHua. Kpome TOro, BbiMnageHmne
ra3a Ha rnraHeTbl CoONnpoBOXOAaeTCA O6pa3OBaHI/IeM BOKPYr HUX ra3orbiyieBblX ANCKOB, B KOTOPbIX
CbOpMMpy}OTCFI CMNYTHUKMN. npaKTM‘-IeCKI/I BCe lJ1aHEeTbI-TMraHTbl UMEOT CMYTHUKN N CUCTEMbI KOJIELL.




NpeacraBneHue o6
YyCTPOMUCTBE BCEJSIEHHOM, B
LLleHTpe KOTOpPOM HaxoauTcA
3emMns.

[ pbasropa u3 bubnuu MapmuHa
Jlrtomepa. 154 3a.




3eMAA —OAHA U3 ITIAAHET COAHEUHOMU
CHUCTEMBI.

MBI AOAYKHBI TOPAUTHCA , YTO JKUBEM
Ha HEU, YTO OHA HAC TE€PIIUT.

AaBail Te COXpaHUM €€ TAKOM, KaKOM

OHA HAM AOCTAAACH!



