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Cnop Teopui HarpeBaHUSA U oXNaXxAeHUs nNnaHeT

Tema r1o6ansHOrO MOTEIUICHUS — OJHA U3 MOMYNIAPHEHIINX HAYyYHBIX MPpoOsieM, 00cyxa-
€MBIX B HACTOsIIIEee BpeMs HE TOJIbKO B HAYyYHBIX, HO U B OOIIECTBEHHBIX Kpyrax. OIHAKO 3TOT
BOMPOC HEPA3PHIBHO CBSI3aH C TEMOM JIGAHUKOBBIX MEepHoA0B. Jla-1a, IMEHHO, TOTEIUIEHUI U T0X0-
JIOaHMI, TaK KaK IPOUCXOJIIIIEEe B HACTOAIIEE BpeMsl Ha 3eMiie BCeMUPHOE MOTEIUICHHE HE TIEPBOE
B HCTOPUU CYIIECTBOBAHUS 3eMHOTO mapa. Takke Kak JeTHUKOBBIN MMeproj ObLT HE €AMHCTBEH-
HBIM.

Tema moxononaHuii U MOTEIJICHUM TECHO MEpeIieTaeTcs ele ¢ OJHOW HaydHOW mpobe-
MOM. Yke o4eHb TaBHO (IO MEHBIIEH Mepe, Ha MPOTSHKEHUH Bcero XX BeKa) B HAyKe CYIIECTBYET
CIIOp MEXIY CTOPOHHUKAMHU JABYyX KOHLENUUH. OJHU MONararoT, YTO 3eMJIsl OCTHIBACT, APYTUE —
4YTO HarpeBaeTcs. J[aHHBINM BOMpPOC NEHCTBUTENHHO OYEHb CIOXKEH JUIsl aHallu3a, BEAb OJHOBpE-
MEHHO MPUXOTUTCS YUUTHIBATH HEUMOBEPHO OOJIBILIOE YHCIIO ACTPOHOMUYECKUX, KIIUMAaTHUECKHX,
(bU3UKO-XUMUYECKUX U OHonornueckux pakropos. U, kpome TOro, HOMUMO CIIOpa MEXY CTOPOH-
HUKaMU OXJIQXK/ICHUS U HArPEeBaHMUsI, CYIIECTBYET €llle OJJHO pa3/ieJieHHe MHEHU — B paMKaX KOH-
ueniuu HarpeBaHus 3emiu. OHU yYeHbIE MPUMHUCHIBAIOT MOTEIJICHHE 3eMJIN ACHCTBUIO TOIBKO
(U3UKO-XUMUYECKUX (PAaKTOPOB — HATPUMED, «BBIIEICHHUIO TEIIa B IPOIECCE IPABUTALIMOHHOTO
CKaTus MIaHeTh». J[pyrue Bo BCeM «BUHST» aHTPOTIOT€HHBIHN (DaKToOp — T. €. yCUIICHUE «ITapHUKO-
BOro 3(dexra» n3-3a MOBbIICHUS B aTMOC(epe ypOBHS YIIEKUCIOTO ra3a B MPOLecce CKUTaHus
pa3IMYHBIX BUIOB TOILTUBA.

JlaBaiiTe paccMOTpHM, KTO K€ MPaB — T. €. OCThIBACT 3eMJI UJIM HarpeBaeTcs, U Kakue mpu-
YUHBI TOTO WK Ipyroro. M cpa3y e cKaxy — Kak 3TO 3a4acTyI0 CIydyaeTcsl B Hayke (M HE TOJIBKO
B HAayKe) HCTHHA BKJIIOUAET B ce0s BCe (MM TIOYTH BCE) CYIIECTBYIOIINE TOUKH 3PSHHSI, Ha IEPBBIN
B3MJISA] KXKYIIMECsS MPOTUBOMOIOKHBIMU. Bce neno B ToM, uto 3emiiss OTHOBPEMEHHO HarpeBa-
€TCs U OCThIBaeT. TouHee, MPOIECC OCThIBAHUS MPOUCXOANI TOJIBKO B HAYaIbHBIN EPUO HCTOPUN
CYLIECTBOBaHMs IUIaHeThl. I B HacTosiiee Bpemsl IJIaHEeTa TOJbKO HarpeBaercs. Ho mepBona-
YaJbHO OXJIAXK/IeHUE ObLIO HEBEPOATHO 3HAYMTENbHBIM. [IprunHamMu HarpeBaHUs SBISIOTCS Kak
€CTECTBEHHBIC (PU3HKO-XUMUYeCKUe (GaKTOPhI, TAK U aHTponoreHHsle. [Imoc — Guonornyeckue.

[Tocne Toro, kak 3emis 06pazoBanach U3 COIHEYHOTO BEIIECTBA — ObLIa BEIOPOIIIEHA B OKO-
JIOCOJIHEYHOE KOCMUYECKOe MPOCTPAHCTBO B BUJIC TUTAHTCKOM KAaIlJIM PacKaJleHHOTO BEIIECTBA —
OHa Hayaja OCTBIBaTh. JIENO B TOM, YTO KOTJa BEILIECTBO IJIaHeThl Ob1o B HeApax CoiHIa, OHO
MOJIBEPrajioch 3HAUUTENBHON TpaHCchOopMAaIINK AaBICHUEM, 3HAYUTEIHHO OOJBIICH YeM 3TO UMeeT
MECTO B HEpaxX CaMUX IJIAHET.

Tak BOT, B MEpBYI0 Odepenb CTala OCThIBaTh MOBEPXHOCTH OOPAa30BABILEHCS IIAHETHI.
l'opa3no B MeHbIIIEH cTEneHN OCTHIBAIN HeApa 3eMiH (U 1000 APYroi MiIaHeThl), TaK KakK K I[eH-
TPY IJIAHETHI CTENEHb TpaHCHOPMAIIIH YIEMEHTAPHBIX YACTHI] B COCTaBE XUMUYECKUX IIEMEHTOB
MOCPEACTBOM JIaBIICHUS BO3PACTALT.

Wrak, minanets mociue Beixoaa u3 coctaBa ConHIla (3B€3/1bl) HAUMHAIOT OCTHIBATh, U B IEPBYIO
o4epelib, OCTHIBAHUIO MOJIBEPTaI0TCS TOBEPXHOCTHBIE ciion. Kak BuanTe, mpaBbl CTOPOHHUKH KOH-
HENINH OXJIaKIECHUS 3eMJIN — HO TOJBKO HAIOJIOBUHY.

Opnnako nocine Bbixoaa u3 cocrara CojHIa, MIaHEThl HAUWHAIOT MOJIBEPTaThCs BO3ACHCTBUIO
TaKOro MOIIIHOTO HarpeBarollero (akropa, kak ucryckaembie CONHIIEM JIeMEHTAPHbBIE YaCTUIIBL.
JIrobas 3Be31a HArpeBaeT «CBOW» IIAHETHI MPU MOMOIIM MCIYCKAEMbIX JIEMEHTAPHBIX YACTHII.
Harpes ocyiecTBisieTcst IBOSIKUM 00pa3oM:

1) CoynapeHueM UCIyCKaeMbIX YacTHIl ¢ XUMUYECKUMHU SJIEMEHTAMU B COCTABE IJIAHETHI;

2) XUMHYECKHE SJIEMEHTHI IJIaHEeThl HAKAIJIMBAIOT (MOTIOIIAIOT) COJHEYHbBIE YACTHIIBL.
Bornbliie monoBHUHBI JOCTUTAIONINX TJIAHET COIHEYHBIX AIIEMEHTapHbIX YacTull oonanaroT [lomsamu
OtrankuBanus (MOAPOOHO TEMBbl MPUTSKEHHUSI U OTTAJIKMBaHUS OyIyT pacCMOTpPEHBI Ha caiiTe
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«330tepuueckoe EcTecTBO3HaHME», KOTOPBIH BhIiIET B Onmkaiiiee Bpems). bosnblie Bcero cpenu
HUX QoToHOB ¢ [Tomssmu OTTaNKUBaHUS, TPUHAAISKAIINAX K PO, MUKPOYACTOTHOMY M BUIH-
MoMy Auana3oHaM. MiMeHHO Takoro poaa yactuisl ¢ [lomsimu OTTankuBaHMsl, HaKalJuBacMble
XMMHUYECKMMHU 3JIEMEHTAMH B COCTaBE IIAHETHI, MOBBIILIAIOT CyMMapHYI0 TEMIIEPATYpy XUMHUYe-
CKHX 3JIEMEHTOB.

Jlannble 1Ba criocoba HarpeBa 4acTUI] B COCTABE JIEMEHTOB IUIaHEThl COTHEYHBIMU YacTH-
aMH OTJIMYA0TCS APYT OT Apyra BpEMEHEM, B TEUEHUE KOTOPOTO COXPAHSAETCS MOBBIILIEHHAS TEM-
neparypa. MO)KHO paccMaTpuBaTh cOyJapeHHe KaKk KPaTKOBPEMEHHBIH CIIOCOO MOBBIIICHUS TEM-
neparypsl. B To Bpemsi Kak HakoIUleHUE (TOINIOIIEHHE, aKKyMyinupoBaHue) yactul ¢ [lomsamu
OTtTankuBaHus — 3TO HE MPOCTO JIOJTOBPEMEHHBIN COC00, a crnocod, BEAYLINI K CyMMapHOMY
HarpeBy BEILECTBA IUIAHETHI, HE MCUE3aI0LEMY CO BpeMeHeM. VIMEHHO 3TOT BTOpo (pakTop oka-
3bIBACT OCHOBHOM HarpeBaromiuii 3P ¢exr.

ConHeuHble 4acTUIIbl, BCTpEUas Ha Ty TH IIJIaHETY, BeyT ce0s mo-pazHomy. Bee onu cnenyior
nox BiusinueM [loss [putsokenus mnanersl. Kakas-To 4acTh U3 HUX Cpa3y OTPaKaeTcs B pe3yiib-
TaTe COyJIapeHUs C XUMUYECKUMH 3JIEMEHTaMM IJIaHeThl. J[pyras — ocTaeTcsi B BEpXHHUX CIIOSIX
arMocdepsl, B cocTaBe HOHOC(Ephl. TpeThs — MomIonaeTcs 3IeMEHTaMH BCEX CIIOEB aTMOC(EPHI.
UYerBepTas — MOmouiaeTcs 37€MEHTaMU TBEPAOT0 U KHJIKOTO BEILIECTBA HA TOBEPXHOCTH IIJIaHETHI.
OnHako, B KOHEYHOM HTOTE, Cyap0a OONbINEH YacTH MOTIONICHHBIX JIEMEHTAMU YaCTHI] — JIBH-
ratbcs OT AJIEMEHTA K 3JIEMEHTY, BHU3, B HalPaBJICHUU LIEHTPA IIJIAHEThI, HOAUYUHSAACH IEHCTBUIO
ee [lons [Iputsxenus.

K cnoBy cka3atb, oxi1aki€HIE TOBEPXHOCTHBIX CJIOEB IIAHETHI, KOTOPOE MTPOUCXOIUT KaxK-
JIy10 HOYb, B XOJIOJIHYIO ITOTO/TY, B XOJIOJAHOM KJIMMAT€e U B XOJIOJHOE BpeMs rojia, BbI3BaHO UMEHHO
TEM, YTO HAKOIUIEHHBIE AJIEMEHTaMU COJIHEUHbIE YyacTHIb ¢ [TomsimMu OTTankuBaHus yXoasT BHU3,
B HaIlpaBJICHUU LIEHTPA IUIAHEThl. A HOBBIX COJHEYHBIX YACTHUI[ B 3TO BpeMs JUOO HE MMOCTYINaeT
BOBCE (HOYBIO), TUOO MOCTyIAET MaJIO (B XOJIOMHBIN CE30H, B XOJIOJHOM KJIMMATe M B XOJOIHYIO
noroay). Ho 3TtoT xomon — 3T0 BCero juillb BO3BpAlllEHWE XMMUYECKHUX 3JIEMEHTOB B COCTaBE
MOBEPXHOCTHBIX CJIOEB IJIAHETHI K CBOEMY €CTECTBEHHOMY COCTOSIHHIO, KOTOPOE IIPUCYILIE UM BHE
nporiecca TpaHc(hOopMaIry COIHEYHBIMU YaCTHIIAMHU.

BoT 1 BBIXOIUT, YTO O-CBOEMY IIPaBbl CTOPOHHUKU 00euX KOHLeNIUN. Beixoas u3 coctasa
CornHua nuaHeTsl 0XJIaKJAI0TCs, XOTS U He MOJMHOCThI0. K 1ieHTpy — Temneparypa noaaep:xuba-
€TCsl Ha BBICOKOM YpPOBHE, XOTSI M HMKE, UYeM OHa Oblila TOr/Ja, KOIia BEIECTBO BXOJMIIO B COCTaB
Connua. OHaKo OXJIaX/IEHUIO IIAaHET MPEMSITCTBYET UX HarpeB uciryckaeMbiMu COJTHIIEM YacTH-
namiu ¢ [lomsmu OtrankuBanus. ColHEUHbIE YACTULBI «OCEAAI0T», B MIEPBYIO OUYEpE/b, B LIEHTPE
wiaHeT. Yem nanplie OT LEHTpa, TEM MEHBIIE B 3JIEMEHTaX HaKallJIMBAaeTCsl COJHEYHBIX YAaCTHIL,
MIOATOMY K Nepu(epuu IIaHeT TEMIIepaTypa BEIIeCTBa yMEHBIIAETCs. XOTs He CIeayeT 3a0bIBaTh,
9TO K IICHTPY JIF000T0 HEOSCHOTO TeJla TeMIIepaTypa pacTeT BCICACTBUE TPAaHCHOPMAIIMH TPABH-
TaIUEN.

JlronsaMm nopa nepecrarb OOBUHATH IPYTHX U c€0s1 B TOM, YTO KTO-TO WJIK YTO-TO MELIAET UM
CylLIecTBOBaTh. MBI BCEro JIMILb BDKUBAEM U IpHcniocadnuBaeMcs. Mbl He 3HaeM, AJis Yero 3To
JienaeM, HO B 9TOM BECh CMBICII HallleH ku3Hu. JKu3Hb Tak TauHCTBeHHA. Kaxk b1l u3 Hac obnamgaet
COOCTBEHHBIM IIPEJCTABICHUEM O MUPE, HO B LIEJIOM 3TO 3HAHHUE HUYTOXKHO. M Bce MbI HE 0CO-
3HAEM, YacCThbIO 4Yero sBisieMcs. Mbl MOKeM MWUIHOH pa3 cka3ark «bor», «TBopemy. Ho 310 HH
Ha HOTy HE pacKpoeT nepea HaMu cyTh 3Toro Heuto. Tak mouemy ObI MPOCTO HE My TENIECTBOBAThH
10 JKHU3HM, OCO3HABAasi, 4TO abCOJIFOTHO BCE€ MOJBEP)KEHO nepemeHam. M eciy Bbl HECHUACTIMBBI
ceifuac, To 3TO HE O3HAYALT, YTO TaK OyJeT BCeraa.

Kaxk BbI ckOpO y3HaeTe, 11011 — 3TO 0COOBIE )KUBOTHBIE, M HAM IPEAHAYEPTaH CBOM COOCTBEH-
HbIi [IyTh pazBuTus.
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Aapa Nanatuk v 3Be3abl —
CpaBHUTESNbHAsA XapaTepucTmuka

Haunewm ¢ Toro, uto B ieHTpe 1000 ["anakTrky HaxoauTcst HebecHoe Teno. HazoBem ero —
SAnpo lNamakTuku. Pasmep moboro SAapa Nanaktuku ropasmo 6omblie ar000it 3Be3bl. SAnpa ["amak-
TUK (POPMUPYIOTCS U3 BEIIECTBA, BEIOPOIIEHHOTO M3 HEAP elle OONbIINX MO0 pa3Mepy HeOeCHbIX
ten — Snep CBepXTralakTHK.

Anpo nro60i CBepXralakTUKHU MEPBBIMU MOPOXKAAET camble KpyIHBIE MO pasMepy Sapa
lanakTuk — T. €. comepskaiue OobIIe IPYruX XUMUYECKUX JIEMEHTOB.

YeMm O0IbIIIE YUCIIO XUMHUYECKHUX DJIEMEHTOB B COCTaBe HEOECHOIO Tela, TEM BBIIIIE CTEIIEHD
TpaHcpopMaIlK YaCTHII AIEMEHTOB 3TOT0 HEOECHOTO Tella — T. €. TeM BhIIle 0011as TeMIeparypa
BEIIeCcTBa 3TOro HebecHoro Tena. Takum oOpa3oM, 6osee KpynmHble HeOeCHbIE Tela UMEIOT 0O0JIb-
HIyI0 TEMIEepaTypy BelllecTBa M0 CPaBHEHUIO ¢ Oosiee Menkumu. KoHeuHo, pu yCIOBUH, YTO TIEp-
BOHAYAJIbHBIN XUMUYECKUN COCTaB HEOECHBIX Tell ObLI oAnHAaKOBBIM. K mpumepy, Temmneparypa
SAnpa mo06oii ['anaktuku Beeraa Oyaet Oobllie TeMIepaTypbl BEIIeCTBa 000N U3 TOPOKICHHBIX
atuM S apom 3Be3a. Minu xe Temneparypa BeliecTBa 000 13 3Be37 BCeraa O0blie TeMIepaTyphbl
JlaXkKe caMoM KpyNHOW W3 muiaHeT. Ml mpuymHa TOMYy — MEHBUIEE YHMCIIO XMMUYECKUX AJIEMEHTOB
B COCTAaBE 3BE€3]] 10 CPaBHEHUIO ¢ Sapamu ['anakTuk, a Takke IIaHeT 10 CPAaBHEHHUIO CO 3BE3/IaMH.

Ho BepHeMcs k Tomy, ¢ yero Hauanu. Camble KpynHble Sapa ['anakTuk, UMEoLue B CBOEM
cocTaBe 0OJbIIIE BCETO XUMUYECKUX AIIEMEHTOB, TOPOXKAATUCH MepBbIMU. W 00bsicHEHHE 3TOMY
clenyrolee.

JIro6oe Snpo 'anakTuku B caMOM Hauajie CBOEH YKM3HHM MMEET B CBOEM COCTaBE OOJIbIIIE
XUMHUYECKHX 3JIEMEHTOB, HEXKEIIM OHO COACPIKUT ceiuac. Uem Ooibliie BeIecTBa B COCTaBe Hebec-
HOTO TeJla, TEM BBIIlIe TEMIIepaTypa ATOro BelleCcTBa — T. €. TeM B OOJIbIlIel CTeneHu TpaHchopMu-
POBaHBI YACTHIIBI €r0 3JEMEHTOB — T. €. TeM C OOJNbIIC CKOPOCTHIO UCIYCKAIOT 3(UP YACTHUIIHI
¢ [Tomssmu OtrankuBanus. 1 moMuMo 3TOT0, B HaUaJIbHBIN 3Tal )KU3HU SAapa ["anakTuku ero Xumu-
YyeCKHe 3JIEMEHTHI ObUTH 00s1ee 6orarel yacThiiaMi ¢ Ilomamu OrrankuBanus. Bee 3To BMecTe B34-
TO€ MPUBOAUT K TOMY, YTO B paHHeM Sape ['anakTuky XMMHUYECKHE IEMEHTHl UMETU OOJBIIYIO
TeMIepaTypy — T. €. UX Macca Oblia MEHbIIE, a aHTHUMacca OOoJblle, YeM MOo3/AHee (U HampuMmep,
ceituac). I moatomy Gosiblliee YMCIIO XUMUYECKUX IIEMEHTOB UCTEKalo u3 S apa, OTIaissch OT ero
1eHTpa. M3 3Toro ncTekaroIiero BenecTna Kak pas u (GOpMHPOBAIUCH 3Be3/1bl. 1, COOTBETCTBEHHO,
Te, OoJIee paHHME 3Be3/1bl, BOMpan B ceOs Oosbie BemecTra. T. €. Te 3Be3/bl, YTO 00pa30BaIiCh
NIEPBBIMH, COJIEPIKATH B ceOe O0bIIIe XMMHUYECKUX AIeMEHTOB. 1 moMuMo 3Toro, BemiecTBo 6osee
paHHUX 3Be31 0bLI0 Oosee 6oraro yactuiamu ¢ [Tonsamu OTTaakuBaHus.

To ke camoe MOXXHO cKa3aTb OTHOcUTeNbHO fAnep ['amaktuk. Te M3 HUX, YTO BO3HUKIU
paHbIIe, COASPKaI OOJIbIIEe YUCIO XUMHUUYECKUX JIEMEHTOB. M caMu XMMHYECKHE SJIEMEHTBI
ObL1H Oonee 6orarsl yactuamu ¢ [lomsmu OtrankuBanus. [lostomy pannue Anpa [anaktrk Obuin
KpyIHee Oosiee MO3AHUX — T. €. UMEJIH B CBOEM COCTaBe 0OJIbIIIe XUMHUECKHUX IIEMEHTOB.

J171s monTBEp>KASHUS TaHHBIX PACCYKACHUM MTPUBEIEM CIEAYomue GaKTh.

Cy1iecTBYIOT IB€ OCHOBHBIX Pa3HOBUAHOCTH [ alakTUK: 211unmuyeckue U CRUpaIbHble.
Bor ux xapakrepuctuku. «Oxoino 25% n3ydeHHbIX | 'anakTHK UMEEeT KPYIITYIO WU ITTUITHYECKYIO
¢dopmy. [losToMy WX HaA3BIBAIOT 21unmuyeckumu anaktukamu (B KiIacCU(UKAIUU STOT THUII
lNanaktuk 0603Ha49ar0T cuMBoJIOM E). 310 — Hanbonee mpocThie Mo CTPYKTYPE, 3BE3HOMY COCTaBY
U XapakTepy BHYTPEHHUX IBUKEHUN cHCTEMbl. B HUX HE 0OHapy»XEeHO 3BE€3]] BHICOKOH CBETUMO-
CTH (CBEPXTHUT'AHTOB), CaMbI€ SPKHE 3BE3/Ibl B SJUIMNTHYCCKUX [ alakTUKax — KpaCHbIC TMTaHTHI.
... B 3aBHCHUMOCTH OT CTENEHU BUJIMMOIO CXKaTHsl, SJUIMIITUUYECKUE TYMaHHOCTH IMOAPA3IEICHBI
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Ha 8 moaTumoB: ot chepuueckux cucreM E0 1o geueumeoopazupix E7 (mudpa ykazpBaeT cTerneHb
cxarus)» («@usuka kocmocay, Ctatbs «l anaktukn», 1. penaktop — npod. C. b. IMukenvuep).

«pyro#, camblil pacnpocTpaneHHbli Tun "anaktuk (ux okoso 50%) oriaruaercs OONbLIINM
pa3HooOpa3ueM CTPYKTYPBI. DTH 3BE3HBIE CHCTEMbI UMEET J1BA WJIM HECKOJIBKO KIIOUKOBATHIX CIIH-
pPAIBHBIX PYyKaBOB, 00pa3yIONIMX IUIOCKYIO OOJIaCTh «IHMCKa», a B IEHTpe | aJakTHKU pacmoio-
XKeHo ceponmanpHoe AaApo. VX HA3BIBAIOT crupanpHpimu 1 0003HAYAIOT CUMBOJIOM S (TaM ke —
«®Du3snka kocMocay, Cratbs «I['anmakTukmy).

Kak u3BecTHO, B cnMpaibHbIX ['alakTHKaxX CHHUE TMTaHThl €CTh U PACIONIAratoTCsl OHU
Ha OKpauHax 3Tux ['ajmakTuk, B ux pykaBax. EctecTBeHHO, MHOrO B 3TUX ['amakTukax KpacHbIX
TUTaHTOB, KOTOpPbIE HaxoaaTcs onmxe K Sapam [anakTuk.

Kak u3BectHO, packaleHHOE BEIIECTBO, KOTOPOE CBETUTCS IIPU TOM I'0JTyObIM CBETOM, UMEET
0osiee BBICOKYIO TEMIIEpaTypy, HEKEJIU PacKaJIeHHOE BELIECTBO, CBETAIIEECS KPACHBIM I[BETOM.
OTcrona MOXKHO cJIeNaTh BBIBOJI, UTO CUHUE 2U2aHmbl O01ee Hazpembl, Yem KpacHole. V1 bonvuasn
memnepamypa CUHUX 36€30 00bACHAEMCA KAK PA3 001bUUM YUCTIOM 8 UX COCHAGE XUMUUECKUX
9/1EMEHN08, YMO AGMOMAMUYECKU J1eHen 3d OO0 DOIbULYI0 6eNTUYUNY CIeneHU mPaHcPop-
Mayuu wacmuy, ¢ cocmage 3n1emenmog. COOTBETCTBEHHO, MEHee 8blCOKAA memMnepamypa Kpac-
HBIX 36€30 00BACHACMCA MEHbUIUM YUCTIOM XUMUYECKUX ITIEMEHMO06 6 COCMAse IMUX 36€30
U MeHbuiell CIenenbI0 MPancHopmayuu 4acmuy 31eMeHmos .

A Temneps cpa3zy neperaeM k ananuzy Anep ['amakTuk.

Kak Obu10 BbIIIE CKa3aHO, BBIIEISAIOT ABE OCHOBHBIE Pa3HOBUIHOCTHU ["aakTuK — A/iunTu-
YEeCKHE U CIIHPANbHBIC. DITUITHYECKIE UMEIOT (POopMy IIapa MK SJUTUIICA, & CIIUPATIbHBIE — (hOpMYy
TMH3BI ¢ pykaBamu. LIupokas 9acTh 3uIunca ;TMNTHYeCKuX ['aJakTuk — 3To 0051acTh, U3 KOTO-
poli B JasbHEHIIEM BBIPACTYT PyKaBa, KaK y CIHPANbHBIX ['aakTuk (XOTS ¥ HEe Takue OoJbIIne).
W pykaBa crinpasibHbIX ['alakTHUK U yTOJILEHUE IUIMIICA IV THYECKUX ["alakTuK pacnonaraercs
B TOM K€ IJIOCKOCTH, YTO U IJIOCKOCTh 3KBaTopa Sapa ['anakTuku.

Kak u3BectHo, cpeny 3B€3AHOT0 HaceNIeHUs MIUIMITUYECKUX ["anakThk HaOIr0at0TCs TOIBKO
KPacHbIE TUTAHTBI, H OTCYTCTBYIOT CHHHME TUTaHThL. O ueM HaM MOXET TOoBeAaTh TOoT ¢dakt? Jla
o ToM, 4TO fapa Tex [MamakThk, KOTOpBIE ceiuac MMEIOT JUIMINTHYCCKYIO0 (opMy H3HAYaITBHO
COJIEp KAl OTHOCUTENIBHO HEOOJIBIIOE YUCIIO XUMUYECKUX IEMEHTOB (110 CpaBHEHUIO ¢ Sapamu
cnupanbHbIX 'anakTuk). IMeHHO HEOOJBIIOE YUCIIO XMMUYECKUX JIEMEHTOB B UX COCTABE HE 1103-
BOJIMJIO MM UMETH CTOJIb OOJIBIIYIO TEMIIEPATy Py BEIIECTBA, YTOOBI BEIOpACKIBATH U3 Ce0s OONIBIIOE
KOJIMYECTBO XUMHUYECKHX JIEMEHTOB. A B HTOTE, 3BE3/1bI, 00pa30BaBIIMECs U3 BEIIECTBA, BHIOPO-
HIEHHOTO Slapamu Takux ["amakTHK, He copepKain B ceOe M3HAYAIBHO CTOJIh MHOTO XHMUYECKUX
AIIEMEHTOB JJIsl TOTO, YTOOBI TEMITEpaTypa BEIIECTBA ITHX 3BE3]l COOTBETCTBOBAJIO TOy0OH CBETH-
MoCTH. B TO BpeMsi Kak B crivpasibHbIX ['alakTHKax CUHUX (TOJIyObIX ) THTAHTOB OCTATOYHO, U pac-
I0JIararoTCs OHM, KaK y)ke ObUIO CKa3aHO, Ha OKpaWHaxX ATHX | allakTHK, B MX pyKaBax. JTO O3Ha-
4aert, yTo Te S apa, ubk [asiakTuku ceiiuac UMEIOT CIUpabHyI0 (popMy, H3HAYAIbHO UMENIN B CBOEM
COCTaBE JI0CTaTOYHO XMMHUYECKUX AJIEMEHTOB JUIsl TOr0, YTOObI MOPOXKAATh 3BE3/bI C OONBIINM
COJIEpKaHUEM XUMUYECKUX 3JIEMEHTOB. YTO NPpUBOAMIIO, B KOHEYHOM UTOTE, K OOJIbIIEH CTETIEHN
TpaHcpopMaly, U K roinyooi cBeTuMoctu. MMeHHo noamomy 6 cocmage cRupanbHulx 2a1akK-
mMuK ecmb 2071y0ble 2UZAHMbL.

A Terepb MOTrOBOPUM O CBSI3M MeXIy (hopmoii ['anmakTuk, YMCIIEHHBIM COCTaBOM HX Slaep
Y BO3pacTOM 3TuX Snep.

Wrak, Mbl BBISICHUIIH, YTO chupanvhbie I anakmuku 6onee opegnue, a 3niunmuiecKue —
0on1ee mon00ble. ITO 3HAYUT, YTO JIt00as [aakTHKa B Ha4ase CBOCH JKU3HU HMEET KPYTIIYIO OpMy.
3arem ee opma MOCTENEHHO Bce OOJBbIIE HAYMHAST HAIIOMUHATHh YEYEBHILY. A B JajbHEHIIEM
y l'anaktuku nocreneHHo oopMiIsieTcs MIIOCKUM NUCK ¢ pykaBamu. T. e. ['anakrtuka u3 aiaun-
TUYECKON IpeBpaliaercs B cnupanbHyo. O4eBUIHO, YTO yeueBueoOpa3Has (GopMa yKa3blBaeT
Ha HayaJlo mporecca o0pa3oBaHMs TUIOCKOTO JUCKa ¢ pykaBamH. Tak modyeMmy xe y Oosee TpeB-

9



T. JaHuHa. «330Tepuyeckass ACTPOHOMUSAY

HuX ["anakTuK, KOTOpbIE Mbl Ha3bIBAEM CIIMPAJIbHBIMU, €CTh IUIOCKUH JHUCK C pyKaBaMH, a y Ooiee
MOJIOJBIX — IUIMITHYECKUX — 3TOT0 JINOO HET BOOOIIE (KpYyIbie), TM00 MIIOCKUMN JUCK B 3a4aTKe
(ueueBu1ICOOpaA3HBIE)?

Bor otBer Ha »3TOT Bompoc. Bce meno B Tom, uTo B LieHTpe 000 ['amaktuku Haxo-
nutcs HebecHoe Teno — SAnpo Namaktuku. Bee Sapa [ManakTuk mopoxmaroTcs TE€M WM HHBIM
SAnpom Cepxranaktuku. A SAapo CBepXranakTUKH, KakK JJI0O0€ HEOECHOE TEJIO KPYITHEE IJIAaHETHI,
UCITyCKAaeT U3 CBOETO COCTaBa JIEMEHTAPHbIE YACTHUIIbl. DTH JIEMEHTApPHbIE YAaCTHUIIbI, TOCTUTA-
foue fAnep l'anakTuk, HakariMBalOTCS B COCTaBe BelecTBa fnep (Ha MOBEPXHOCTU XUMHUYE-
CKHUX 2JIEMEHTOB M B LIENAX MEKAY HUMH). Cpeny aieMeHTapHbIX YacTHULl, UCITyCKaeMBbIX Sapamu
CepxranakTuk (4 JIIOOBIMU JAPYTUMH HEOECHBIMH TeJIaMH), mpeodnanatoT yactuibl ¢ [lomsamu
OtrankuBanus (KpacHOro mBeta). TakuM oOpa3oM, MPOUCXOAUT yBeIHudeHne cymmapHoro [oms
OtrankuBanus Snep 'anakTuk.

SInpa I'anakTuk BpamaroTcs BOKPYT CBOUX OCEH Tak K€, Kak W IJIaHEeThl U 3Be31bl. M npu-
YHHA 3TOr0 BPALLEHUS — HArpeB CO CTOPOHBI NOPOJUBIIETO UX HeOeCHOro Tena. B naHHOM citydae
SAnpa lanakTuk HarpeBaroTCs U3IyYEHUEM MoponauBiiero ux SAapa CeepXrajakTuku. Y 1r000ro
SAnpa INanakTuky (Tak e Kak U y 3Be€3/ U IUIAHET) OCh MX BpAIlleHUs IEPBOHAYAIBHO HEPIICHIH-
KyJIIpHA MPSIMOM, MTPOXOASIIEN yepe3 HeHTp AToro Snpa I'anaktuku u neHtp SAnpa nopoausmein
ero CeepxranakTuku. FiIMeHHO o 3Toi npu4nHe 001acTh sKkBaTopa fAapa ["anaktuku (Ui 3Be3/bl,
WY TUTAHETHI) IIPOTPEBACTCS U3TYYCHHUEM B HAMOOJIBIIEH Mepe — T. €. HaKarIMBaeT 0OJIbIIe BCETO
cBoOonHbIX yactull ¢ [lomsimu OtrankuBanus. Ilpu aTom, nomoca Anpa lanaktuku (miu 3Be3/bl,
WJIY TIJTAHETHI) OKa3bIBAIOTCS] HAMMEHEE MPOrpeThIMu obnactsaMu. B urore, cymmapnoe Iosne [Tpu-
TSDKEHUS Ha 9KBAaTOPE OKA3bIBACTCSl HAMMEHBIIINM, a Ha IoJitocax — HanbonpmmM. C TeueHrneM Bpe-
MeHH, noka S apo [Manaktuku obpaiaercst BOKpyr fAnpa CBepXxraiakTHKU U MPOJOHKAET HAKarl-
JMBaTh CBOOOIHBIE YACTHIIBI, 3TOT AMCOANIAaHC «IKBATOP/TOMIOCa» Bee Ooibine Bo3pactaer. [lome
[IpuTskeHus Ha SKBaTOpE BCe OOJIBIIE YMEHBINASTCS, @ TEMIIEpaTypa BeIIECTBa, HA00OPOT, PacTeT.
Bce Oomnbiiee Bo3pacTaHue TEMIIEpPaTyphl BEIIECTBA HA SKBATOPE BENET K TOMY, YTO MIMEHHO 3Ta
obmacte SAnpa [Nanaktuku BeIOpackIBaeT u3 ceOs OOMbIe Bcero BemecTna. M u3 3Toro BemecTsa
B JIaJIbHEUIIIEM 00pa3yIOTCsl 3B€3/1bl, KOTOPBIE B (POPMHUPYIOT CHITYST | alakTHKH.

[Touemy >xe 3Be31b1, GOPMHUPYIOIIHECS U3 BEIOPACKIBAEMOTO BEIIECTBA, CTPEMSTCS BBICTPO-
UTHCS BJIOJIb OJTHOM IITIOCKOCTH (00pa30BaTh IMIOCKUM JUCK), COOTBETCTBYIOIINHN TNIOCKOCTH YKBa-
topa Snapa 'anaktuku? /la motoMy 4To Ha 3TH 3BE3Abl OJJHOBPEMEHHO JIEHCTBYIOT CyMMapHbIE
[Hons [Iputsixenus 000MX MOIOCOB. A TOUHEE, HE TOJIBKO MOJIKOCOB, HO M BCET0 BEIIECTBA KaXKJ0T0
U3 JIByX MOJTyIIapuii o0 00€ CTOPOHBI OT INTIOCKOCTH dKBaTopa. A apo [anakTuky, kak mobdoe Hebec-
HOE Teyo, 00pa3oBaBIIeecss U3 PACKAJIEHHOTO BEIIECTBA, UMEET OYeHb CHMMETPHUYHYIO (opMmy.
Opnno nomymapue npakrudecku Ha 100% uaeHTHuHO Apyromy. B pesynbrare, BETUUYMHBI CyM-
mapHbIx [lonelt [Iputsskenus oOoux nomymapuii paBHel 1pyr apyry. U 3Be3sbl, BeIOpacbiBacMble
n3 Snpa I'amakTuky, 310 «4yBCTBYIOT». T. €. OHU 6 pagHoil mepe KORmpoaupyrwmeca npumas-
JHCEHUeM CO CHOPOHbL Kaxc0020 u3 06yx noaywapuii. Umenno nosmomy 36e30bl cmpemamcs
GbICIPOUMBCA 6 8UOE MOHKO20 OUCKA 600.1b IKeamopuaivhou naockocmu Aopa I'anakmuku.
Ecmu Ob1 3TOTO HE OBUTO — T. €. HE OBUIO OBl «KOHTpOJIS» B Buae aeictsus [loneii [puTsoxenus
o0oux momymapuii — Bce ['alakTHKU UMeTH OBl TOJIBKO KPYTIyto (hopMmy, He ObLIIO OBl HU YEUEBH-
11e00pa3HbIX, HU CHUPAIBHBIX.
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MexaHusm BpalleHunA nnaHeT

[Ipexxe ueM roBOpUTH O MPUUMHAX, 3aCTABJISIONINX TJIAHETHI BPAIIAThCsl BOKPYT COOCTBEH-
HOM OCH, TaBaliTe BCIOMHUM HEKOTOPbIE OCOOCHHOCTH MX CTPOCHUSI.

[InotHas u kuakas yacTu J1000ro HeOEeCHOro Tella TUIAHETAPHOTO THIA MPOSBISET BOBHE
[Tone Ilputskenus. OObsICHIETCS 3TO T€M, YTO CPEAM XMMHYECKHUX SJIEMEHTOB IJIOTHOTO HIIU
YKUJIKOTO BeIIeCcTBa MpeodnanaroT Te, 4To npossisitoT BoBHE [lons [Iputsokenus. U y snemeHTOB
IUIOTHOTO BetlecTBa BenuunHa 3Tux [loneit [IpuTsokenus HanOompIasi o CpaBHEHHUIO, HATIPUMED,
C TEM K€ KUJKHUM BEIIECTBOM.

Kak nHam yxe uzBectHo, BennuuHa noooro [Tons (u [putsxenus, u OTTalkuBaHus) ¢ pac-
CTOSIHMEM YMEHBILAETCA. DTO 03HAUAET, YTO IO MEPE yAaJICHHs OT IUIOTHON WM KUJKOU MOBEPX-
HOCTH I1aHeThl, BennunHa ero [losns [Iputsxenust ymeHpaeTcsi. 3T0 03HAYaET, YTO YMEHBIIAETCS
Cuna IlputsbkeHus K 1iaHeTe, BOZHUKAIOWIAs B IPYTUX TelaX, U 3aCTaBISIOIAs UX CTPEMUThCS
ynacTh Ha 1jaaHeTy. iIMeHHO mo3ToMy, ueM Aalibliie OT HOBEPXHOCTHU TUIAHETHI OTAANISIETCS KOCMHU-
YyecKkui Kopabib, TeM MeHbIIIEe BeTMUnHa Bo3HUKatomIe B HeM Cuibl [Iputskenus K niaaHeTe — T.
€. TEM MEHBIIIE OLIYIIAET OH €€ MPUTSKEHUE.

Yto KacaeTcss XMMHYECKHX AIIEMEHTOB aTMOC(hephl IJIaHETHI, TO OHU MPOSIBIISIOT BOBHE THOO
oueHb HeOonbiue [ons [Tputsokenus, mubo HeliTpaabHOCTD, MO0 [Tong Orrankuanus. Ecnu ke
AJIEMEHTHI-Ta3bl HAKAIJIUBAIOT Ha CBOEH MOBEPXHOCTH CBOOOIHBIC COJHEUHBIE YACTHUIIBI (Cpenu
KOTOPBIX TpeobnaaaroT yacTuilbl ¢ [lomasmu OTTankuBanus), TOTJa OHU BOBCE HE MPOSIBIISIOT BOBHE
Hukakoro [Tons [putsxenus. Takum oOpa3oM, aremenmost ammocghepol, 6yOyuu oarice ciezka
Hazcpemul 3a cuem HaxkonjaeHusa yacmuy ¢ Illonamu Ommankueanus, HAYUHAIOM NPOABGIAMD
eogne Ilone Ommanxkueanus — m. e. ucnyckams 3pup. A B uTOre, XUMUYECKHUE 3JIEMEHTHI aTMO-
chepsl IKPAaHUPYIOT XUMHUECKHE SIEMEHTHI MJIOTHOM U KHUAKOH YacTH MIaHEeThl, YMEHbBIIIAs IIPO-
siBnenue BoBHE [loms [IpuTskeHus miaHeTsl.

Opnako oOpaTuTe BHUMaHKE, HU OJJHO HeOeCHOE TeJI0 (B TOM YHCIIE U TUIaHETa) HE MPOSBISET
BoBHE [lone OTrankuBanus camo 1o cebe, 6e3 Harpesa. Tonbko [Tone [Mputsxenus. A Bot [lone
OTTankuBaHus y HETO MOSBISETCA TOJIBKO B Pe3ylbTaTe HarpeBa cO CTOPOHBI HEOECHOTO Tela,
KOTOPOE €ro NopoAuiio. B ciyuae miaHer, HarpeBarT UX NOPOKIAIOLINE UX 3BE3/IbI.

Hmenno nonenenue y nevecnozo mena llona Ommankueanus A6aiemca nPUYUHON €20
eépawienus 80Kpy2 co6cmeennou ocu. B 4aCTHOCTH, UMEHHO IMOATOMY BpAILAIOTCS IJIaHEThI
Y 3BE3/bl.

3Be3aa MCMyCKaeT dJIeMEeHTapHble yacTHIbl. Cpelu MCIyCKaeMbIX YacTHIl MpeoOnagaroT
yactuupl ¢ [lomsmu OtrankuBanus. Korzma 3Be3na MCIyCKaeT ATH YACTHIbI, OHHM JIBHXKYTCA
10 MHEPIUH, MIOKa HE JOCTUTAIOT KaKoi-1100 U3 MIaHeT. 31eCh OHM HAKAIUIMBAIOTCS Ha MOBEPX-
HOCTSIX XMMUYECKHX 3JIEMEHTOB B COCTABE ATUX IUIaHET. M HaYMHaeTCs 3TOT MPOLECC HAKOIIIICHUS
¢ 3NIeMeHTOB aTMoc(epbl. UMEeHHO 371eMeHTHI aTMOC(ephl UTPAIOT ITIaBHYIO POJib B (HOPMUPOBAHUU
y iadetsl [lonsg OrrankuBanus. Jleno B TOM, 4TO, KaK yKe FrOBOPUIIOCH, XMMUYECKUE SIE€MEHTBI
arMocdepsl MposBIAOT BoBHE b0 cinaboe Ilonme IlputskeHus, 1M060 HEUTPATBLHOCTH, JTUOO
u BoBce [lone OrrankuBanus. [loaTomy, Korga 3Tv 3J1€MEHThI HAKaIIMBAKOT Ha CBOEH MOBEPXHO-
CTH COJHEYHbIC YaCTHIIBI (Cpeau KOTOPBIX Ipeobnanarot yacTuibl ¢ [lonsmu OTrankuBanus), TO
OHM HAYMHAIOT MpoABIATHh BoBHE [lons OTTankuBanus.

Maio Toro, CoTHEYHbIE YaCTHUIIBI CAaMH MO ce0e HAKAITMBAIOTCS B BEPXHUX CIOAX aTMocdep
IUTaHET, B HoHOC(hepe, yaepkuBaembie AeiictBruem cymmapHoro [Tomst [lputsokenust niaHeTsl.

B utore, B Tex obnacTsax armocdeps (M1 MOBEPXHOCTH, Kak y MepKypusi), KOTOpbIE B 1aH-
HBIIi MOMEHT TIOBEPHYTHI K 3B€3/1€ (T. €. OCBEIIEHBI €10), BCSI COBOKYIMHOCTh HAKOIUIEHHBIX YaCTHUII
¢ [Honamu OtrankuBanus oOpasyet cymmapHoe I[lone OrrankuBanus. O1o [Tone OtrankuBanus
MPECTaBIIEeT COO0U «Ipupmslilt wgumy. IMEHHO TOT «ILIUT» MPEMATCTBYET MpoIecCy COMmxKe-
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HUS IJIaHETHI co 3Be310i. MHaue roBops, umenno smo eo3nuxaioujee Ilone Ommanxkuseanus
(ucnyckaemwlit 3¢pup) Kax pa3 u npenamcmeyem nAdeHuUl0 njiaHem HaA 36e30y — HaAnpumep,
Ha Connye! He nznyuaii ConHlie 31eMeHTapHble YaCTUIIbI, TUIAHEThl BCE OBl YK€ ynalau Ha HEro
(na Comnnue). Kak Toybko B 001aCTH IJIaHETHI, IOBEPHYTON B JAHHBIM MOMEHT K 3Be3/ie (T. €. pac-
MOJIOKEHHAsI OT LIEHTpA 3BE€3/[bl HA MUHUMAJIBHOM paccTosiHUM) Bo3HUKaeT [Tone OtrankuBaHus
(3¢upHBI IKT), TaHHAS 00JACTh HAYMHAET OTAAJATHCS OT 3BE3/IbL. [IpruemM mpoucxonuT He OTaa-
JICHHE BCEH IIaHEeTHI OT 3Be3/1bl. HeT, BMecTo 3Toro naHHast, HarpeBaeMasi 00J1acTb OTBOPaYNBACTCS
ot 3Be3bl. CocenHsist 00acTh MIIaHEThl, KOTOpPask BCE 3TO BpEMs HaXOAWJ1ach HA HOYHON CTOPOHE
¥ TI09TOMY OXJIKICHA, HE UMEET TaKoTo ke 3(UPHOTO MHUTA. DTO 03HAYACT, YTO ITA OXIIAKICHHAS
obnactp nposiBiisier BoBHE [lone [puTsokenus — 1. €. moroniaet 3¢up. M nmostomy sta obmacts
CTPEMHUTCS COMMBUTHCSA CO 3BE3/IOM.

BOT 1 BBIXOIUT, YTO 00HOBPEMEHHO ¢ meM, KaK Hazpesaemas 001acms CmpPeMumca omoa-
JUMbCA Om 36€30bl, OXJ1ANHCOCHHAA HA HOYHOU CMOpPOHE 001acmv, HANPOMUE, CHPEMUMCA
ynacmo Ha 36e30y. U 6 umoze npoucxooum noeopom njianemuvl 60Kpy2 cOOCMEEHHOU OCU.
U rak nocrosinno. Kak Tonpko Ha HarpeBaeMoii 001acTu riaHeTsl Bo3HukaeT [lone OTrankuBanus
(3upHBIA IUT), TUTAHETA TTIOBOPAYMBACTCS, TTOJCTABIISISI 3BE3/IE ISl 000TPEeBa JPYTroi «009I0K».

Bort Tak MOXHO BKpaTiie onucarh MEXaHU3M BpallleHus J1I000H U3 IJIaHET B COCTaBE Halllel
COJIHEYHOM CHUCTEMBI, WJIK B COCTaBE JIIOOOM JPYroil COIHEUHON CUCTEMBI C JPYTUM COJTHIIEM.

3Be3/bl TaKXKe BpallaroTCsl BOKPYT CBOEH OCH, IOCKOJIBKY MX HarpeBaeT u3iayuyeHue Snpa
lanaktuku. Sapa amakTuk ToXe BpamiaroTcs 6aronaps HarpeBy co ctopossl Snep Cepxraiak-
THK.
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Ha yTto BnusieT HarpeB nnaHeT 3Be3gamu,
3Be3a Aapamu NanakTuk, Agep
NanakTuk Agpamu CBepxranakTtuk

Harper ConHileM miaHeT — 3T0 €MHCTBEHHBIN (PakTop, 00yCIaBIUBAIOIINN TaKUE acTPO-
HOMUYECKHE XapaKTePUCTHKH TIIAHET, KaK UX BpallleHHe BOKPYT COOCTBEHHOI OCH, HAKIIOH TJI0C-
KOCTH KBaTOpa K MJIOCKOCTH SKIUNTHKH, IEPUOANYECKOE U3MEHEHHE PACCTOSHUS MEXKIY TOY-
HIapyusIMH TUIaHET U LeHTpoM CoJIHLIA, a TAK)KE PACCTOSHUE MEXKIY LIEHTPOM IUIAHETHI U LIEHTPOM
Comnna.

To >xe caMoe MOYKHO CKa3aTh OTHOCHTEJIBHO 3aBUCUMOCTH TEX YK€ XapaKTECPHCTHK IUIAHET
OT HarpeBa ux Jro0o# aApyroi 3Be3a0i (momumo ColHila), BOKPYT KOTOPOM OHM 0OpamiaroTcs.

Tax>xe aHaIOTHYHBIC ACTPOHOMHUYCCKUE XapaKTePUCTUKH 3Be3]] (BpallleHUe, HaKJIOH, U3Me-
HEHHUE PACCTOSHUSA MONYIIApU U PACCTOSTHUE OT LIEHTpPA J0 LIEHTPa) 0O0yCIOBICHBI HATPEBOM HX
YaCcTHUIIAMU, UCITyCKaeMbIMU OPOAUBIINM UX S apom [anaktuku. Takue xe XxapakTepucTHKu S aep
lNanakTuk 00ycIoBIEHBI HATPEBOM CO CTOPOHBI MOPOAUBIIETo Ux Sapa CBepXraiakTHKH.

Bce nebecHbie Tena, chopMUpOBABIIMECS U3 BEIIECTBA, BHIOPOIICHHOTO U3 HEApP IPYTHX
HEOECHBIX TeJl, UMEIOT cepudeckyro dhopmy. OObSICHIETCS 3TO T€M, YTO BEIIECTBO, BHIOPACHI-
BaeMO€ U3 HeJp HEOSCHBIX TeJ, HAXOAUTCS B paciuiaBlieHHOM coctosiuuu. Cdepuueckas dpopma
Teja MO3BOJIIET HAanOOJee YKOHOMHUYHO HMCIOJB30BaTh MPOCTPAHCTBO B IPOIIECCE COCTUHEHUS
B OJTHO IIJIOE, KaK AIEMEHTAPHBIX YaCTHUII, TAaK U XUMUYCCKHUX DJIEMEHTOB. A pacKaJeHHOE COCTO-
STHME BEILIECTBA TOBOPHUT HAM O TOM, YTO BCE (MJIU MOYTH BCE) XUMHUUYECKHUE IIEMEHTHI B COCTABE
aToro BemiecTBa oonanarot [lomsasmu OTtrankuBanus. MIMEHHO 3TO MO3BOJIIET UM CBOOOHO TIEpe-
MEIIAThCSl JIPYT OTHOCUTENBHO JApYra, KOrla OHU 3aHUMAOT CBOOOJHBIE MeCTa, MOAYMHSSACH
neiicteuto Llentpoctpemutensuoro Ilons Iputsxenus dbopmupyemoro HeGecHoro tema. ITo
OTHOCHUTCS K KPYITHbIM CITyTHUKaM, IIJIaHeTaM, 3Be3aaM, Anpam [Manaktuk u Aapam Ceepxranak-
tuk. Snpo Ceepxcepxranaktuku (LlenTpanpHoe ConHile Beenennol) 00pa3oBaioch He 3a CYET
BbIOpOCa U3 cocTaBa APYroro HEOECHOro Tena.

Harper HeOecHBIX Ten MaJalOIIMMU HAa HUX YacTUIIAMU OCYLIECTBISIETCS, BO-TIEPBBIX,
3a CYET CaMOTO MPoIIecca COyAapeHHs YaCTUIl C XUMUUYECKUMU dIIEMEHTaMu. A, BO-BTOPBIX, OJ1aro-
Japsi HAKOTIJICHHUI0 XUMHUYECKUMU 3JIEMEHTaMH HEOSCHOTO TeJla AJIeMEHTapHBIX JacTull ¢ [lomsamu
OtrankuBanus. [Ipuyem, UMeHHO BTOPO# (haKTOp — aKKyMYJIMPOBAHUE YACTHI] — O3BOJISET MOIJIO-
HIAIOIIUM HX DJIEMEHTaM COXPAaHATh «IOJYYEHHYIO» Temreparypy. B To Bpems, Kak cTeneHb
TpaHcopMaIliy, MOBBIIIAIOIIASICS B MPOLIECCe COyAapeHusi, OBICTPO BO3BpAIIAETCA K MPEIbITy-
HIEMY YPOBHIO.

Hakomnenue HeOECHBIM TEOM SJIEMEHTApPHBIX YaCTHUI[ OCYIIECTBIACTCS Onaromaps Hajiu-
ynto [loneit IlputsokeHust y OTIENbHO B3STHIX 3JEMEHTOB, HO, IIaBHBIM 00paszom, Omaromaps
Hanuuuio y moboro HedecHoro tena [lons [Iputsxenus. [Ipu sToMm, Bce manaroue Ha GoMOap-
IUpyeMoe HeOECHOE TEJI0 YaCTHIIBI MEePBOHAYAIBHO MOMIOMIAIOTCS XUMUYECKUMU SIEMEHTaMU
MOBEPXHOCTHBIX CIIOEB HEOECHOTO Tella (KpoMe Tex, 4To oTpaxkarorcs). Ho 3aTem, Bce mororae-
MBIE 3JIEMEHTAMH YaCTHUIIbl «CTEKAIOT» BHU3, B HAIIPABJICHUH IICHTPAa HEOECHOTO Tea.

[Ton mygamu «oborpeBaromiero» HeOeCHOTo Tena B KaX/Iblii MOMEHT BPEMEHHU BCeraa HaXo-
JTUTCS 1IeJIoe ToJylapue «o0orpeBaeMoro» HeOecHOro teia. Peub He HAET O CEBEpPHOM HIIU
10kHOM Tonymapuu. [Ipocto nonymapue, 6ombapaupyeMmoe yactuamu. Tak BOT, BCE AIEMEHTHI
MOBEPXHOCTHBIX CJIOEB «OCBEIIAEMOT0y» MOIYLIapUs «COOUPAIOT» YaCTHUIIBI ISl BCETO HEOECHOTO
TeNa, U B MEPBYIO O4Yepelb, ISl €ro MEeHTPAIbHON YacTu — A aapa. TakuM oOpa3om, Kak Obl
HE MEHSJIO CBOE IOJIOKEHHUE B MPOCTPAHCTBE OCBEIIaeMOe HEOECHOE TEeJ0, AIIEMEHTBI €r0 IICH-

13



T. JaHuHa. «330Tepuyeckass ACTPOHOMUSAY

TPaJIBHOH YaCTH MPOOHKAIOT HAKAIUTUBATh 9acTUIIGI ¢ [TomssmMu OTTaakuBaHus, U TAKHM 00pa3oM
HarpeBaTbCsl.

Bonbiie Bcero mporpeBaercs BemeCTBO HEOECHOTO Tela, PACIION0KEHHOE B €r0 9KBAaTOPH-
aJIbHOM MIIOCKOCTH. W 00BSICHAETCS 3TO TEM, UTO IMEHHO 00JIaCTh SKBAaTOpa B CaMOM HavyaJje >KU3HU
HEOECHOTO TeJla HaXOANJIaCh HA HAMMEHBIIIEM PACCTOSTHUU OT LIEHTPa 000TPEBAIOIIETO €T0 (M IOPo-
JUBIIIETO €ro0) HeOeCHOTo Tea.

1) O6pazoBanue [lons OtrankuBanus B TOM 00JIACTH ITUIAHETHI, KOTOpasi oOpalieHa B J1aH-
HBIIA MOMEHT K COJHITY, 32 CYET HAKOIUICHHUS TTOBEPXHOCTHBIMH CIIOSIMH JJICMEHTAPHBIX YACTHII,
ucryckaeMbix CoJHIIEM, SIBISIETCS IPUYMHON @paujeHusn naanemsl (1a W JI000TO «HArpeBae-
MOT0» HEOECHOTO Tena);

2) Paccmoanue mexcoy yeHmpom HebecH020 mena u UeHmpom nopoousuIezo e2o Hebec-
H020 men TOJHOCTHbIO OOYCIIOBJIEHO CyMMAapHOM TeMIepaTypoi BEIIECTBA, PACIOIOKEHHOTO
B DKBAaTOPHAIBHOMU MJIOCKOCTH PacCMaTPUBAEMOT0 HEOECHOTO TeNa;

3) IlocTosIHHOE U3MeHeHue NON0HCEHUA OCU 6PAUEHUS HEeDECHO20 meNld ONMHOCUMETbHO
DeanvHoul unu 6000parcaemoii ocu epawieHus nopooUeuLezo e2o Hedecnozo mena (Harpumep,
OCH BpAIllEHUS TUTAHETHI OTHOCUTENLHO ocH BpamieHus: ColtHIa) 00yCIOBICHO MEPUOANIHOCTHIO
HarpeBa M OXJIAKIEHUS KKI0TO U3 IBYX nonymapuii. O BooOpakaeMoil 0CH BpaIlleHUs CIEAYEeT
TOBOPHUTH B T€X CIlIydasiX, Korja HeOecHoe Teno He Bpamaercsa. Hampumep, e Bpamaercs Llen-
tpansHoe CoinHile BeenenHoi,

4) Ocpb BpanicHusi HEOSCHOTO Teja MOCTOSHHO HAXOJUTCS B MPOIECCE U3MEHEHUS y2id
HAKI0HA K RI0CKOCMU IKAURMUKU, YTO O0YCIIOBJIEHO BOSHUKHOBEHUEM MTOCTOSHHO JIEHCTBYIO-
miero [lons OTrankuanus.
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anI‘-II/IHbI Ha4dalia BpalweHuUsa niaHeT

Bparenue miaHet, KOTOpoe KaKeTCsl HaM TAKMM €CTECTBEHHBIM, He ObLJIO MPUCYIIE TIaHe-
TaM cpasy ke MOocie UX BO3HUKHOBEHHs. [1Jig TOro 4ToObl OHO Hauajaoch, TPEOOBAIUCH OCOOBIE
YCIJIOBHSL.

[Inanetrsr 00pa3yloTcsi M3 BEIECTBA, BBHIOPACHIBAEMOrO 3Be3MaMH. Temriieparypa 3Be3l
1o cpaBHEHHIO ¢ Temmeparypoil Snep ['amaktuk, CBepXramnakTuk u, TeM Oosee, 0 CPaBHEHUIO
¢ HentpansubiM ConuiieM BceeneHnHoil, ropa3fo MEHbIIE M3-3a MEHBILETO Yhclia 00pas3yIonux
UX XUMUYECKUX DJIEMEHTOB (UTO yYMEHBIIAET CTENeHb TpaHChOpMaliH, BBI3BAHHOW TIpaBHUTa-
mueil). [ToaTromy 3HaunTENbHOE KOJMYECTBO BEIIECTBA, JOCTATOYHOE Al (DOPMUPOBAHUS TUTAHET,
BBIOpACHIBACTCS 3BE3aMH TOJIBKO B IUIOCKOCTH MX JKBaropa. Beabr HMEHHO B IUTOCKOCTH DKBa-
TOpa 3BE3/Ibl HAKAITUBAETCS HanOosbInee yncio yactull ¢ [Tonsmu OTTankuBaHus, HCITyCKaeMbIX
SAnpom INanakTuku, MOPOAMBIIUM JaHHYIO 3Be31y. B MOMEHT poxkaeHus — BeiOpoca u3 ComHia —
IUIaHETa MOYKET OKa3aThCs C KaKOW yroaHo cTOpoHbl COJIHIIA 10 OTHOLEHUIO K Anpy 'anakTuku.
[Inanera o0si3aTeNbHO HAYMHAET BPAIIAThCA CIYCTS KaKOe-TO BpeMs MOCIE CBOErO POXKIACHHUS.
Ho nns Hayama BpamieHust 00s3aTenbHO, YTOOBI TUIaHEeTa He 3acioHsuiach CONHIIEM OT JEHCTBUS
LIIIT SAnpa INanakTuky Wik HE HAXOAWIACh Ha TpsiMoi, coeaunstomieit Connie ¢ Aapom [Mamak-
TukU. B m1000M Apyrom monoKeHuH miaHeTa o0s3aTebHO HauHeT BpamaTrhes. OIHAKO MIIaHEThI
MOCIIe CBOETO BO3HUKHOBEHHS 00s3aTeIbHO HAYMHAIOT oOpariarsesi Bokpyr ConHia — T. €. JIBU-
rarbCsi BOKpYT Hero no kpyry. [losTomy naxe eciay B MOMEHT BOSHMKHOBEHHUS IUIAHETA pacrona-
rajgach Ha psMOH, mpoBeaeHHOM Yepe3 neHTpbl Connia u Aapa [MamakTuky (mo3aau CoHIA WA
nepen HUM), Onarogapsi oOpallleHuo, MIaHeTa CIyCTs KaKoe-TO BpeMs MepeiieT B MOJ0KEeHUe
«cOoky ot ConHIay.
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KoHel o3HakomuTtenbHoro doparmeHTa.

Tekct npenoctabien OO0 «JlutPecy.

[IpounTaiite 3Ty KHUT'Y LEJIUKOM, KYIIUB IIOJIHYIO JerajabHy0 Bepcuto Ha JIutPec.

Bbe3omacHo omnarute KHUTY MO>KHO OaHKOBCKOM KapToit Visa, MasterCard, Maestro, co cueta
MoOMIBHOTO TenedoHa, ¢ IIaTexHoro TepMunana, B caione MTC unu CsasHol, uepe3 PayPal,
WebMoney, Annexc.densru, QIWI Komenek, 60HyCHbIMM KapTaMH WU APYTrUM ynoOHbIM Bam
CII0COOOM.
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