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HanmomuuM, uyTo armochepa 3emau — 3To
BHEIIIHAA raszoBasag 000JI0UKa, KOTOpas Ha4YuHAa-
eTCA y e€ NMOBEPXHOCTH ¥ NIPOCTUPAETCHA B KOC-
MHYECKOe IIPOCTPAHCTBO IIPHUOJM3UTEJBHO HA
2000 xwm.

Armocdepa numeer o4eHb GOJIBILIOE DKOJIOTHYE-
ckoe 3HaueHue. OHa 3aiuuiaeTr Bce KUBbIe Opra-
HU3MBI 3eMJIX OT I'yOUTEJIbHOI'O BIUAHUA KOCMHU-
YeCKMX M3JIy4YeHUU U yJapoOB METEOPUTOB, pery-
JHUDPYeT Ce30HHBIe TeMIlepaTypHbIe KoJiebaHusd,
YPaBHOBENINBAET M BhEIPABHUBAET CyTOuYHBIe. Ec-
Ju 661 aTMocdepbl He CYIecTBOBAJIO, TO KoJseba-
HHUEe CYTOYHOH TeMIlepaTypbl Ha 3eMJie HOCTUTIJIO
o1 +200 °C.

ATMmocdepy yCI0BHO pasfesioT Ha HECKOJIBKO
caoéB (puc. 169). 910 cBA3aHO ¢ XapaKTepPHBIMH
0COOEHHOCTAMU U3MEHEHUSA TeMIIepPaTypPhl B Kax-
ZIOM cJIo€.

Huxuasa gacts arMocdepsl, JOCTUTAOINAasa BbI-
coTel 8—10 KM B MOJAPHBIX oOjacTaAxXx U 16—
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Puc. 169. Crpoenune
arMochepsl 3eMJIH

18 KM B 9KBaTOpPHAJIbHOM, Ha3bIBAETCA MPONO-

-~ o 4 e d
cpepoii. B Heiil cocpefoToOUYeHO 5 Beeil Macchl aT-

mochepHOro Boaayxa. A AbIXaHUA IIPUTOJEH
TOJBKO €€ HMKHHUM, JOCTATOYHO NJIOTHBIM CJIOH
TOJIIIIMHOM H0 5 KM. B HanpaBjIeHUU OT IOBEPX-
HOCTH 3eMJIM K BepxXHel rpaHulie Tpomnocoeps,
T. €. IpH yaajJeHun oT HarpeTtou CoJIHIIEM U U3J1y-
yawIei Tenjgo 3eMJIii, TeMIeparypa Bo3ayxa Io-
HUKaeTcHd.

Ob6saka obpasyiooTcss B OCHOBHOM B Ipezesax
Tponocdepbl, TaK KaK B HEHM COAEPIKUTCA IIOYTH
Bech BOAAHOM map armochepsl. B Tpomochepe
IIPOTEKAIOT IIPOIIECCHI, OIIpeAesIAIoNIrue IOroay,
HanpuMmep (GopMHUDPYIOTCA U IIepeMellaloTcs UK~
JIOHBI ¥ AaHTUIIUKJIOHBI.

Hax Tpomocdepoit nexkur ecmpamocgepa —
OYeHb BaKHaA JJIA YKU3HU Ha 3eMJie YaCTh aTMO-
cthepri. UMeHHO B Hel pacmoJiaraeTcs 0O30HOBBIU
cJION, morJiomarwmui uayinee or CoJiHIIa CUJIBHOE
yabTpaduosieropoe uanydeHue. B Ooapmux Ko-
JINYEeCTBAX OHO IPeACTaBJAET ONACHOCThb MIJIsd
3H0poBhsa U ku3HU. Iloryomasa yabTpaduosero-
BO€ WU3JIyUYeHHe, O30H HarpeBaeT crpartochepy,
Onraromapa 4yeMy eé TeMIepaTypa Bo3pacTaeTr C
BBICOTOI.

3a crparoctepoii ciaenyer mesocgepa (4TO B
IepeBojie ¢ IPeUYecKoro O3HavaeT «CpegHsAs, IIpo-
MexxkyTouHas chepar). Hag mesochepoir 10 BbICO-
Tl nopaaka 800 km nmpocTupaercas mepmocge-
pa. B mveit no Beicorsl 200—300 kM TeMmepary-
pa pacrér, gocrurasg 1000—1500 °C BcaencTBue
MOHU3AIUU aTMOC(hEPHOro KHCJI0POoAa U APYyrux
ra3soB yJbTpa(hmoJIeTOBBIMM U PEHTIeHOBCKUMM
aygyamMu CoJIHIIA M KOCMHUYECKHUM H3JIyYeHUEeM.
O6nacTu, rjage TPOUCXOAUT MOHU3AIMS, Ha3bIBa-
I0T WOHOCPepol. Bnarofgaps HAJIUYUIO 3aPAKEH-
HBIX YaCTUIll, HOHOC(hepa oTpakaeT paJgHuOBOJHBI
KOPOTKOBOJIHOBOI'O JHANa30Ha U TeM CaMbIM JaéT
BO3MOXXHOCTh IPUHUMATE paguonepesadu ¢ 60Jab-
MINX PACCTOAHMUM.
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Puc. 170. BayTpenHee
CTpOeHMEe 3eMJIH:

1 — KOHTHMHEeHTaJbHasA
Kopa; 2 — MaHTud
(BepXHAA U HUIKHAA);
3 — BHeIIHee AApO;

4 — BHYTpEHHee AJp0;
5 — oKeaH;

6 — oKkeaHUYECKas
Kopa

ot
ot

HAnapo
S 3eMan

Puc. 171. JIuaun
MHAYKIIAHA
MargMTHOTO 0N
3emun
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BryTpenHee cTpoeHme 3eMJM IOKAa3aHO HA
pucyHke 170. BepxHsas TBépaas obosouka 3eMJu
Has3bsIBaeTcsa kopou. V13 pucyHka BUAHO, YTO TOJ-
IIMHA 3€MHOH KOpPBhI B Pa3HBIX MeCTaX pasJyIny-
Ha. B neHTpajsbHON 4YacTH IJIaHETHI HAXOAUTCH
JKeJIe30HUKeJIeBOe SAApO, TeMIlepaTypa M hasJe-
HHEe KOTOPOr'0 MOI'YT AOCTUIaTh COOTBETCTBEHHO
7000°C u 3,6-10%arm. Buemusasa uacTe Azxpa
JKHUIKasA, BHYTPeHHsAs — TBEépAad. YacTs 3emun,
pacroJIoKeHHass HEeNOCPEeACTBEHHO II0A KOPOM u
BbIILIe AJApa, Ha3blBaeTcsa maHmuew. B MaHTUH
HaxoauTcs 00JIbIIas YacTh BEI[eCTBa 3eMJIH.

HccnemoBaHusa mokasaau, 4YTO yIpPyrue IoIe-
pedYHbIe BOJHBI PACIIPOCTPAHAIOTCA B IVIy0h 3eMIu
TOJBKO a0 riaybuHbr 2920 xm. OueBuaHO, 37€ChH
HaYUHaeTCsa BHEIIHee KUAKOoe AAPO.

C cymecTBoBaHMEM KHAKOIO BHEIIHEro sAapa
CBA3BIBAIOT IPOMCXOXKJIEHWE MArHUTHOTO IIOJSA
3emun. [[BH)KEeHUE 3JIEKTPONPOBOASAIIErO Belle-
cTBa B XuAKOM ropsadem (mopsaka 10 000 °C)
AApe MJIaHeThl BO30YKAaeT aJIEKTPUYECKUEe TOKH,
Ioposkaaroniue marauTHoe noJge (puc. 171).

3emust 00J1alaeT caMbIM CUJIbHBIM MAardMTHBIM
[10JIEM II0 CPABHEHUIO C APYTUMH IIJIAHETAMMU 3eM-
HOM rpynnbl. MarHuTHOEe moJie 3eMJIM BPeMs OT
BPEMEeHU U3MEeHAET CBOIO OPUEeHTAIlNI0, COBepIIas
U BEKOBBIe KoOJie0aHUS C IIePHOJOM HECKOJBKO
coreH Jjer. Kpome Toro, 2—3 pasa 3a MHJIJINOH
JIET TOoJIe MeHsAeT MeCTaMM MArHUTHBIE ITOJIIOCHI.
Ha 2710 yKassiBaeT «BMOPOKEHHOE» B OCAJ0YHBIE
U ByJIKAHHYECKUe IIOPOJALI MAarHUTHOE I10JIe OTAAa-
JIEHHBIX JII0X.

Meprxypuii. Yem OGosbmie macca IJIaHETHI U
YyeM MeHbIlIe IIPU 3TOM €€ paguyc, TeM 6oJiee CHJIIb-
HOe I'paBUTAIlMOHHOE II0JIe OHA CO3JaéT B IIPO-
CTPAHCTBE BOKPYT cebsa U TeM OOJIbIlIe YCKOPEHHUEe
cBOOOAHOrO mnajeHUsi Ha €€ MOBEePXHOCTH, II0-

GM
CKOJIBKY & = T O6nazas 7O0CTATOYHO CUIBLHBIM
rpaBUTAlMOHHBIM IIOJIEM, IIJIAHETA MOXKEeT yJep-
KUBaTh BOKPYT cebsa aTrmochepy.



Hanuune armocdepsl U €€ IJIOTHOCTH OIpeje-
JISeTCHA emé OAHUM (PaKTOPOM — pPacCTOAHUEM
miaadeTsl or CoJIHIIA ¥ COOTBETCTBEHHO TeMIlepa-
TYypoil Ha eé moBepxHOCTHU. IIpu Oo4eHbL BBICOKHUX
TeMIIepaTypax CKOPOCTH ABUIKEHUS U KUHEeTUYe-
CKHe 9HEePruu MOJIEKYJI ra3oB B aTMochepe ZoCTu-
raloT TAaKMX 3HAYEHUH, IPU KOTOPBIX OHU MOTYT
IIPEOJO0JIeTh CHJIbI TI'PABUTAIIMOHHOIO IIPUTHANKE-
HUSA K IJIaHeTe ¥ HIOKUHYTH eé arMmocdepy.

ITo m3/10KeHHBIM BBIIIE IPUYMHAM IIpeArnoJa-
rajgoch, 4ro Mepkypui, 6auskuit k¥ Conanny u
MMeIoIIUi HeOoJbIIYIO Maccy, He uMeeT arMocde-
pel. Tem He MmeHee aTtMocdepa, XOTh U OYEHb pas-
pexeHHas, OblyIa OOHapy)KeHa Ha IIJIaHeTe aMepu-
KaHCKOM aBTOMATHUYECKON MEeKIIJIAaHEeTHOM CTaH-
nueir (AMC) «Mapurep-10», KoTopas B MapTe
1974 r. npomna Bcero B 705 KM OT ero mosepx-
HOCTH.

PeayinpraTel npoBenéHHBIX «MapunHepom» uc-
CJeJOBAHMN YAWBUJIN YUYEHBIX TeM, YTO B aTMO-
chepe MepKypus IOMUMO IIPOYUX ra3oB ObLI 00-
Hapy»xKeH renuii. VI3-3a oueHb BEICOKHX TeMIlepa-
Typ (mopsaaxka 420—450 °C) Bech renuit JoJIKeH
Ob1I OBI YJIETYUYUTHBCA M3 aTMocdepsl IJIAaHEThI B
KOCMHUYECKO€e IIPOCTPAHCTBO B TeUEeHUE IIPUMEPHO
200 gueit. BeposaTHO, MepKypuil IOCTOSAHHO II0-
JydaeT rejiiii, KOTOPBLIN IIOCTABJIAET €My COJIHeY-
HbLlL Bemep — IIOTOK U3 3JIEKTPOHOB, IPOTOHOB U
ANep reJins, UCTEKAIOIINN U3 COTHEYHON KOPOHBI.

HUccnenosanus, IIPOBeAEHHBIE «MapuHe-
pom-10» B 1974—1975 rr., nokasanu, uro Mep-
Kypuii umeer oueHb cyaboe (B 100 pas ciabGee
36MHOI'0) MArHUTHOE I10JI€.

Mepkypuit aBasgerca OAHON U3 HauboJee IJIO0T-
HbBIX niaHeT CoJHEeYHON cucTeMbl. OTO O0YCJIOB-
JeHO aAByMsA ¢darTopamu: obpazoBaHueMm Mep-
Kypusa u3 Oamxaimeir K CoaHIY dYacTH IIpo-
TOIJIAHETHOI'O JUCKa, cojep:kamienr Ooublie
TAMKEJIBIX 3JIEMEHTOB, YeM OKPaAuHHBIE ero YacTH,
¥ HajauuueMm odeHb muorHOro (9,8 r/ecm3) aapa,
conepaxamniero 80% maccsl LJIaHEeTHI.
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Puc. 172. BayTpeHHee
crpoeaue Meprypusi:

1 — anpo;
2 — MaHTH4;
3 — Kopa
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BryTpenHee crpoeHne MepKypus moKasaHo Ha
pucyHke 172. OH COCTOUT U3 BHEIIHEro *XHUIKO-
ro U BHYTPEHHEro TBEpPAOro sAapa. MarsuTHoe
noJie MepKypusa CO34aéTCA 3JIEKTPOIPOBOAAIIN-
MU KOHBEKTHUBHBIMHY IIOTOKAMH B XKHUIAKOM spe.

Hapx sinpom MepKypus JIeXKUT CHIHNKaTHAA
obosouka — maHTua Toamuuoi 600 kM. Tperweit
000710uK0# TBEPAOro MepKypus ABJIAETCS €ro KO-
pa, ToamuHa KoTopoit 100—300 xm.

CymecrBoBanue armochepsl y Benepwst 06110
obHapy»xeHo B 1761 r. M. B. JlJoMmoHOCOBBIM mpn
HaOJ/IIOZIeHUN B 3PUTENBHYIO TPyOy NIpOXoKae-
Husa eé no aucky ComHna. B manpHeieM BbIsiC-
HUJIOCh, YTO IIOBEPXHOCTH BeHepBl CKPBIBAIOT
Ype3BBIYaWHO I'ycThle o0JiaKka CepHON KHCJOTHI,
XOPOIIO OTpasKaruiue CBeT. ITO He JaéT BO3ZMOMK-
HOCTHU HAOJII0aTh MOBEPXHOCTH IIJIAHETHI B BUJHU-
MoM amanasoHe. [losaToMy n3yyeHue IOBEPXHOCTH
Benephbl cTajio BO3MOYKHBIM TOJIBKO IIOCJIe BO3-
HUKHOBeHUuA U pa3Butusa B 30-x rr. XX B. paguo-
JIOKAIIUOHHBIX HaOJIOAeHUHN (paguoBOJIHBI CBO-
0OZHO TPOXOAAT CKBO3b BEHEPHAHCKYIO aTMO-
cdepy).

IlepBBIM HCCIIEZOBATEJIBCKUM anapaToM, Ha-
IIpaBJIEHHBIM 3eMJISHAMM K JApPYyroM mnJjaHere,
cTajia CoBeTCKas aBToOMaTH4YecKas cTaHuusa «Be-
Hepa-1», craproBaBmasa 12 ¢pespans 1961 r.

HanpHelinIne uccaegoBaHua BeHepsl ¢ UCIIOJIb-
doBanueMm coBeTckux AMC «Benepa» u amepu-
KaHCKUX «Bosamxkep» u «IInosep» moxkasaiu, 4To
naBiaeHue Ha Benepe mocruraer 93 arm, a Temne-
parypa — 500 °C. Takue BBICOKHE 3HAUEHUS TeM-
nepaTypsbl 4 JaBJeHusA 00yCJIOBJIEHBI B aTMocdepe
Benepsl naprukxosvim apgexmom, cruocodCTBY-
IOIIUM aKKYMYJISAINUN TeIJa B HUKHUX CJI0AX aT-
Mocoepsl. BEIJIO BEISCHEHO TaKKe, 4YTO Ha BBICOTE
50—70 kM OT IMOBEPXHOCTH, I'Zlé PaCIOJaralTcs
IJIOTHBIE o0JiaKka, AVIOT yparaHHble BeTpbl. Takum
obpasom, Benepa — 3T0 niiaHeTa AOBUTHIX 00JIa-
KOB, Oypb U aJCKOM 3Kaphbl.



Puc. 173. BayrpeHHee
crpoeHue Benepsr:

1 — appo;
2 — MaHTHU4A;
3 — Kopa

Puc. 174. IlonsapHas
manka Ha Mapce

CorsacHO OIHOM M3 T'HUIIOTE3 O cTpoeHUU BeHe-
pbI, 9Ta IJIaHEeTa COCTOUT U3 KOPbI, MAHTHUU U pac-
IJIABJIEHHOI'O JKEeJIe3HOro sAapa, Macca KOTOpPOro
COCTaBJISIET OKOJIO YeTBEPTH BCE MaCChl IMJIAHETHI
(puc. 173).

CobcTBeHHOE MazHumHoe noJje BeHepbl MOYTH
IIOJIHOCTHIO OTCYTCTBYeT. Buamumo, 3To CBA3aHO C
OYeHb MEJJIEHHBIM e€ BpalleHueM. MarsutTHoe
[10Jie BO3HUKaeT OJslarogapsa TOMY, YTO MeXKILIa-
HEeTHOe MarHUTHOeE I1oJie Bo30y KaaeT B noHochepe
BeHneps! asieKTpUYeCKUEe TOKHM, TOPOXKAAIOII e JIO-
KaJIbHbIe MariuTHbIE NI0JIsA. BiiussHUue Ha 3TH 1TOJIA
COJIHEYHOI'0 BeTpa yCJIOoXKHsAeT KapTuny. [loaTomy
y BeHepsl HeT MAarHUTHBIX IIOJIOCOB B TPAAUIAOH-
HOM UX MIOHUMAaHUMU.

Mapc. DoroTeneBU3HOHHBIE H300paKeHUA
MapCHUaHCKO! MOBEPXHOCTH, IlepelaHHbIe Ha 3eM-
a0 B 1976 r. ¢ aMepuKaHCKHX OpOMTAJIBHO-TIOCA-
JOYHBIX cTaHOUM «BukuHr-1» M «Bukuer-2»,
IIOKas3ajgu, 4YTO IIOBepXHOoCcTh Mapca mDOKphITa
KpacHOBaThIM IIeCKOM. Tako# OTTEHOK NPHUAAET
IIecCKy okxcuj sxesesa. IIpoBegéHHBIE 3THMH XKe
CTAaHIIUAMHU HCCJIEeJOBAaHUSA MapCUAHCKOI'O I'PYHTAa
Ha npeaMeT OOHApPYKE€HUA B HEM CJIEJIOB »KUBBIX
MUKDPOOPraHU3MOB JaJid OTPUIATEeJIbHBIA pe-
3yJIbTAaT.

Armochepa Mapca mo miort-
HOCTH He npesBblmiaer 1% 3em-
HOM, JaBjieHHue y IIOBEPXHOCTH B
160 pas mens1Ie 3emHOro. B oTsu-
yue OT 3eMJM, Macca MapcHuaH-
CKOM aTMochepsl CUIIBHO U3MEHS -
eTCA B TeYeHUe rojia B CBA3HU C Ta-
AHUEM U HaMep3aHUeM IT0JITPHBIX
IIaIl0K, COCTOSIIIUX B OCHOBHOM
u3 yruekucsoro Jjgsaa (puc. 174),
U IIPOCTHPAaeTcss B IIpeAeax oOT
110 xo 130 xM Hag MOBEPXHOCTHIO
IIJIAHETHI.

Kaumar sHa Mapce 3sHauuTeb-
HO XOJIOZHEe U Ccylle 3eMHOro.
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ITaém B obJjiacTH 3KBaTOpa TeMIeparypa MOXKeT
coctaBaAaTh oT —10 go —30 °C, HOUBIO OnycKaeTcs
Hrxe —100 °C. Peskue mepemnajsl TeMIlepaTyphl
Ha Mapce (o0yciioBJIeHHBIe, B YaCTHOCTH, CHJb-
HOM paspeKeHHOCThI arMocdepnl) SABIAIOTCH
IIPAUYHUHON YaCTOro BOSHMKHOBEHMUA Ha HEM IIblLIe-
BBIX OYPB.

W3-3a HU3KOro armMmocGepHOro AaBJIeHUS BOJa
He MOKeT CYIIeCTBOBATh B XUJIKOM COCTOAHUU
Ha moBepxHocTH Mapca. Annapar «@PeHHKC» B
nioae 2008 r. obHapyxuan Ha Mapce BoAy B CO-
CTOSAHHUU JIBJA.

Mapcuauckui rog cocrour us 668,6 mapcuan-
CKUX COJIHEYHBIX CYTOK (Has3bIBae€MBIX COJLAMU).
HakiyioH ocu obecriedymBaeT CMeHY BpeMEH roja.
IIp 5TOM BBITAHYTOCTH OPOUTHI IPUBOAUT K
OOJIBIIIMM PAa3JUYUAM HUX MPOJOJIKUTEIBHOCTH.
Tak, ceBepHas BeCHA U JIETO IPUXOAATCSA Ha ydac-
TOK opOouTel Mapca, yaanésssiit or Conrna. Ilo-
aToMy Ha Mapce ceBepHOe JIeTO JOJIroe U IIpoXJiai-
HO€, a 10)KHOe — KOPOTKOe U *KapKoe.

MarsuTtHoe mojie Mapca o4eHb cyabo U Heyc-
TOMUYMBO. B pasiuMyHBIX TOYKAaX IIJIaHETHI ero uH-
AYVKIIMA MOXKeT oTauyarbeda ot 1,5 1o 2 pa3. Mar-
HUTHBIE IIOJIIOCEI HE COBIIAAaIOT ¢ reorpa@uyecKu-
MHU. OTO TOBOPUT O TOM, YTO J’KeJe3HOe HAApPO
Mapca HaXOAUTCA B CPABHUTEJIbHON HEIOJABUIK-
HOCTH IT0 OTHOILIIEHHUIO K ero Kope.

FOnumep — xpynreiimas ninanera Cosneu-
HOM CHCTeMBbl U CpeJu ra3oBBIX ruraHros. Macca
FOnuTrepa npeBsIIIaeT Maccy Bcex APYyrux nJjaHer,
BMecTe B3AThIX. OH HaxXoaAuTCA B O pas AaJjbllie OT
Conuna, yeMm 3emus. Oaun o6opor Bokpyr CouH-
na FOnurep cosepuaer 3a 12 Jyer.

IInarera He uMeeT TBEPAOM moBepxHocTH. Ilo-
3TOMY, F'OBOPA O €€ padMepax, YKa3blBalOT paguyc
BepXHEeH rpaHuIbl 00JIaKOB, I'Ae AaBJIeHue IIOPAL-
ka 10 xIla. Cpenusas niaorHOocTs HOnurepa odeHsb
masa (1,33 r/cm?®). OH DOYTH LEIMKOM COCTOMT
13 BOJAOPOAA U IresiufA: 10 00 BEMY COOTBETCTBEHHO
891 10% . Y1 Tonpko 1% cocraBaaoT 6oJiee TAXKE-
JIbIE BJIEMEHTHI.



Bﬁv‘iiﬁbéi(p.n noe Harno

Puc. 175. Ilosca, 30HBI
u Boasmoe Kpacraoe
IIaTao FOnurepa

IIpoTsA’KE€HHOCTE  BOJOPOJHO-
rexqueBor armocoepsr IOmnurepa
npesbimmaer 1000 xm. Ona co3pa-
€T Takoe 0oJIbIIOE HaBJEHUE, YTO
MOJIEKYJIAPHBIN BOAOPOJA U T'eJINi
o/, He! HIpeBpallaloTCa B KHJ-
KocTb. OpaHKeBBIM IIBET aTMO-
chepe mpugamOT coeguHEeHU (oc-
¢dopa Ui cepsnl.

WN3-3a Henpo3pavyHOCTH aTMO-
chepsr IOnutepa HEBO3MOMKHO
YBUIETh €€ HU)XHUe cJion. B onu-
TepUaHCKONU aTmochepe ob6paasy-
I0TCA BUXpU (IUKJIOHBI U AHTHU-
UKJOHbI), IITOPMBI ¥ TI'PO3BEI.
Buxpu nposaBasoT cebs B BUIe
KPYIIHBIX KPacCHBIX, O€JIBIX M KO-
pUYHEBBIX IATeH. Tak HaseiBaemMoe Boavuioe
Kpacnoe ITamno — KpynHeHNIWN H3BECTHBIN
BUxpb B CosIHEYHOM cHucTeMe HABJISAETCA aHTHU-
nuKJoHOM (puc. 175). B mpepenax aToro Buxps
MOrJIo ObI pa3MeCTUTHCA HECKOJIBKO ILJIAHET pas-
MepoM c¢ 3emarwo. OH cymecTByeT yiKe OKOJO
300 ner.

ITockonbky HOnurep ABaseTCA ra3oBOU maaHe-
TOM, €ro BpallleHHe OTJHYAeTCHA OT BpalleHUusd
TBEPAOrO Teja. JKBATOpUAJIbHAsA 00JI1acTh IJIaHe-
ThI Bpamiaercsa ObicTpee nmpunoasipabix. Ock Bpa-
IIeHUA IJIaHEeTHI MMOYTHU NePHeHAUKYJISpHAa ILJIoC-
KOCTH opOuTh! U axIUnNTUKHU,. [ToaTromy Ha FOnure-
pe HeT CMeHBbI BpeMEH roja.

Bunumas nosepxHocts IOnurepa — 3T0O Bepx-
HUe IJIOTHBIe aMMUuaYHble obsaka. I'naasa c Seman
Ha lOnurep, MBI BUAUM BepXYIIKHU 00JIAKOB B
BUJe BBITAHYTBHIX BJOJIb 3KBaTopa moJsioc. Ha
pucyHkKe 175 mokasaHO, YTO 3TH IIOJIOCHI OoOpa-
3YIOT CHCTEeMBbl TEMHBIX IIOSCOB M CBETJIBIX 30H,
pPacmo/IOKeHHbIX CUMMETPUYHO K CEBepy U Iory
oT aKkBaTopa. Ilossca 1 30HEI — 3TO OOJIACTH HU-
CXOAAIIUX U BOCXOAAIIMX IIOTOKOB B arMocdepe
IJIaHEeTHI.
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Puc. 176. Bayrpennee
crpoerue Onurepa:

1 — razoo0Opa3Hbli
BOJOPOJ;

2 — MUJKUMN BOAOPOX;
3 — MeTaJUIMYecKH i

BOJIOPOX;
4 — TBEpHOE AXPO

Puc. 177. CeBepHble
M I07KHBIE [TOJIIPHBIEe
cusiauda Ha IOnurepe
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IIpeagnonaraemoe crpoenue IOnurepa noka-
3aHo Ha pucyHKe 176. Ha rayoune 10 000 xm
nasinenue pocturaer 300 I'lla, Temneparypa —
11 000 °C, u BOZOPOA NEPEXOAUT B BEIPOIKAECHHOE,
WJIA MeTaJIJINYecKoe, COCTOAHuEe (IpH KOTOpPOM
3JIEKTPOHBLI OTOPBAHBI OT IIPOTOHOB), T. €. CTAHO-
BUTCA HOAOOHBIM JKHUAKOMY MeTaJuTy. ToJIImuHa
aToro cjosa okoJio 42 000 km. BHyTpHM Hero mia-
BaeT HeDOOJIBIIIOE JKeJIe30CUJIMKATHOe TBEPHOe
anpo pagunycom 4000 xm ¢ Temneparypou, Gyms-
koit 30 000 °C, m maccoii, B 13 pa3 mpeBbIIIaIO-
ey Mmaccy 3eMHOTI0 mapa.

CJoi1 MeTaJIJIMYECKOT'0 BOIOPoAa criocobeH npo-
BOJIUTH 3JIEKTPUYECKUHN TOK U, II0 BCEM BUIUMOC-
TH, ABJIAETCA MCTOYHUKOM CYIIEeCTBOBAHUA 00-
IIUPHOI'O0 MAariUTHOTO IIOJIA IIJIAaHETHI.

Onurep obiazaer caMbIM IIPOTAMKEHHBIM Mar-
HUTHBIM [OJEM M CaMOW MOIIHOM M aAKTHUBHOU
marsuTocdepoit ua Bcex niaaHer ColHEYHOU CHUC-
TeMbl. B MmarauTocdepe IPOHUCXOAUT YCKOpPEeHHe
yacTull. IIpOHNKHOBEHHUE YaCTUI] U3 Maraurocde-
pel B armochepy IOnurepa coszpaér TaM HOJIAP-
Hble CUSAHUSA, 3aPEeruCTPUPOBAHHBIE KOCMUYECKHU-
Mu anmnaparamu (puc. 177).

Camypn MOXXHO YBHIETh HEBOODPYKEHHBIM
raazoM ¢ 3emau. Ero KoJjplio — caMoe MOIIHOE,
CBETJIOE M KpacuBoe MO CPAaBHEHMUIO C KOJIbIlaMH
TPEX OCTAJBHBIX IJIAHET-TUIAaHTOB — COCTOUT U3
IBYX KOJIell, Pa3feIEHHBIX YETKO BUAMMBIM 3230~
pomM.

B nepuoa ¢ 1979 nmo 1981 r. ¢ nomomiso amepu-
KAHCKUX KocMuueckux annapaTtoB «[Iuonep-11»,
«Bosimxep-1» u «Bosgxep-2» 66110 00HAPYHKEHO
marguTHoe noJie CarypHa. Beuin Takske noJsayde-
HBI CHUMKHM CTPYKTYPHI KOJIEI] ¥ OIIpeleJIEH UX CO-
craB. OKasajoch, YTO KOJbIA COCTOAT I'IAaBHBIM
00pa3oM U3 YACTHUYEK JIbJa, «TOPHBIX MOPOA» M
IIBILJIN.

CaTypH COCTOMT B OCHOBHOM H3 BOAOpoAa C
NpUMeCcAMH TeJus W cJjejaMu BOJbI, MeTaHa,
aMMMAaKa U «IOPHBIX IOPOA».
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Puc. 178. Crpoenue
CarypsHa:

1 — rasoBas armocoepa;
2 — MUJIKHI BOLOPOX;

3 — MeTaJLIHYeCKuit
BOZOPOJ;

4 — Boja, MeTaH,
aMMHAaK;

5 — AApPO U3 KPeMHUSA

¥ MeTaJlJIOB

Puc. 179.
«Boamxep-2» —
anmapar,
UCCIeIOBABIIHUH
Ypasn ¢ 6auskoro
paccTossHUA

CarypH — exmHCcTBeHHas miaHera CoJIHEUHOMH
CUCTEMBbI, CpeAHsAs IIJIOTHOCTH KOTOPOM MEHBbIIe
naoTHocTu BoAbl. CyTKHM Ha niaaHere aiasarcsa 10 u
34 muH 13 ¢. Ogusn o6opoTt Boxkpyr Cosrna CatypH
coBepmiaer 3a 29,46 3emMHBIX JIeT, B ero roay
10 759 carypHMaHCKUX CYTOK.

IInockocte axkBaTopa CarypHa (¢ KOTOPO¥ COB-
rajiaeT MJIOCKOCTh OOpamlieHus ero KoJier) HaKJo-
HEeHa K IIJIOCKOCTH ero opouTte! Ha 26,73°, moaTomy
Ha HEM, KaK 4 Ha 3eMmJie, NPOUCXOAUT CMeHa
BpeMéH roza. Ho kaJgoe M3 UYeTBIPEX BpPEMEH
roga Ha CaTypHe AJIUTCA HE MeHee 7 JIeT.

Ha pucyske 178 nokasano crpoesue CarypHa.

Ypan. B 1986 r. kocmuueckuii annapar «Bo-
AIKep-2» nepecék opburty YpaHa M TPOIIES B
81 500 kM or moBepxHOCTH ILTaHeTHI (puc. 179).
ITO eIUHCTBEHHOE B UCTOPUHU KOCMOHABTUKH II0-
cellleHre OKPEecTHOCTeN ¥ paHa. AnmapaTr u3yduJa
VHUKaJIbHBIE IIOTOJHbIE YCIOBUA, 00YCJIOBJIEHHBIE
TeM, YTO OCh BpalleHUsA ¥y paHa PacHoJIOKeHa I10-
YTHU B IIJIOCKOCTH ero opouTel, OTKPHLI 10 HOBBIX
CIIYyTHUKOB ¥ JIBa KOJIbIIA M IIPOBEJ PAJ APYIrux
UCCJIeIOBaAHUM.

Ilepuoy BpaleHUs MIaHETH BOKPYT CBOEH OCH
cocraBiseT 17 3eMHBIX 4acoB U 34 3eMHBIX MUHY-
Thl, OAHAKO H3-3a CUJIbHBLIX BETPOB, AVIOIINX B
BEpPXHEM cJjoe aTMocdepsl U JOCTUTAIOIUX CKO-
poctu 240 Mm/c, HEKOTOPBIE YacTH aTMochepsl Co-
BepmamT o00pOT BOKPYT IJjaHeThl 3a 14 4acos.
JBurasice mo opouTe Cco cpeaHeil CKOPOCTHIO, PaB-
HOl 6,81 kMm/c, ¥YpaH pgesaer 00OPOT BOKPYT
Connna 3a 84 3eMHBIX rojia.

YpaH aBiasgercsa efUHCTBeHHON mianetoi CoJr-
HEYHOM CHUCTeMbl, KOTOpas BpalllaeTcs «JIeXKa Ha
OOKy», IIOCKOJIBKY OCh €ro BpalleHHUs pacIoJara-
eTCcs MOYTHU B IJIOcKocTu opbutsl. IloaTomy mpo-
IleCChl CMEeHBbl AHA ¥ HOYM HA HEM CYIIECTBEHHO
OTJIMYAIOTCA OT TeX ’Ke IIPOIeCCOB, IIPOMCXOMA-
QWX HAa MHOTUX JPYrUX ILJIaHEeTaX. 3a YPAHOBBINA
roJi Ka'KAbIA TOJIIOC TIJIAHETHI IIOJIOBUHY Troja
(42 3eMHBIX) HaAXOAWUTCA B TEMHOTE, a APYIVIO
IMOJIOBUHY — 11oJ cBeToM CoJrHIIA.

281




Puc. 180. Crpoenue
Ypana:

1 — ragoBas
aTmocdepa;

2 — MUIAKUN
BOZOPOA;

3 — JbABI U3 BOAHKI,
MeTaHa, AMMHAaKa;
4 — aapo

Puc. 181. Kosbna
Henryra
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XoTsa YpaH U He UMeeT TBEPAOM IIOBEPXHOCTHU B
IIPUBBIYHOM IIOHMMAHUHU 3TOrO CJIOBa, Hambosee
VAAJIEHHYIO 4acTh razoobpa3Hoi O0OOJIOUKM IIpH-
HATO HAa3BIBATH €ro armocdepoii. ITo camas Xo-
JonHas niaaHerapHas armochepa CosrHeuHOM cuc-
TeMbl C MHHMUMAaJbHON Temieparypoir —224 °C.
ITonararoT, 4TO ¥YpaH UMeeT CIOMKHYIO CIOUCTYIO
CTPYKTYPY OOJIAKOB, I'Jle BOJA COCTABJISAET HUMK-
HUH CJION, 8 METaH — BEPXHUM.

B meapax Ypana (u cxokero ¢ HuMm HenryHa)
OTCYTCTBYeT METAJNJIMYEeCKU# BOILOPOZ, HO 3aTo
eCTh pasHble JIbAbl: BOAHBLIN, METAHOBBIN, aMMHU-
auHblil. [103TOMY MX HA3BIBAIOT «JEASHBIMU I'U-
raHTaMH», B OTJUYHE OT ra3oBBIX TI'MI'aHTOB —
Carypua u IOnurepa, cocToAniux B OCHOBHOM M3
BOJZOPOJA U reJIus.

B unentrpe ¥Ypana (puc.180) mHaxozurca He-
oosbinoe (oxoso 20% oT paguyca niaaHeTHI) Ka-
MEHHOe ANp0, B cepeauHe — 000JOYKA U3 JbJA
(oxkosmo 60% ot paguyca VYpaHa), a BOKDPYT
BojopoaHO-TenueBas armochepa (20% paamyca
IJIAHETHI).

Usmepenus «Bosgxepa-2» mo3BOJIUIM OOHA-
PYKUTHL y YpaHa BechbMa crenuduyueckoe Mar-
HUTHOE II0JIe, KOTOpPOe€ HAaIpaBJIeHO He U3 reo-
METPUYECKOro LEeHTpa IJIaHEeTHl, a HAaKJOHEeHO Ha
59° oTHOcuUTesBbHO ocu BpaleHusa. M3-za acum-
METPUYHOCTH MAarHUTHOIO IIOJI 3HAYeHUs Mar-
HATHOM MHAVKIIMM HA MOBEPXHOCTHU B IOMKHOM U
CeBEePHOM MOJIyIIApUAX pasjudHbl. MarsuTHOe
nojie npesocxoaut 3emHoe B 50 pas. Kpome ¥Ypa-
Ha, aHAJOIMYHOE CMeIléHHOe MarHUuTHOe I10J1e Ha-
omonaerca y Henrysa. Boamo)xHO, Takasa KOHQU-
rypanus II0Jid XapakTepHa IS «JeAAHBbIX I'U-
raiToB» ¥ OOYCJIOBJIEHA TeM, 4YTO II0Jile Y HHUX
(opMupyeTcsa Ha JOBOJIBHO MaJIbIX INIyOMHAX.

Henmyn. «Bosagxep-2» OblJI IepPBBIM KOCMHU-
yecKMM Kopabiém, kKortopeliii B 1989 r. mocrur
Henryna. O chororpaduposas niasery, u 6a-
rogaps aTUM usobparkeHuAM ObLIO OOGHAPYKEHO,
YTO y MJIaHeTHI eCTh NATH Kojel (puc. 181).



Puc. 182. BoJsis1iioe
Témuoe IlaTHO
Henrysa

Puc. 183. Crpoenue
Henrysna:

I — BepxHAA
atTMmocdepa,
BepxHue obsaka;

2 — aT™mocdepa;

3 — MaHTHNH;

4 — anpo

Buaumas nosepxHocTh Henryna npescrasiaser
co00¥ NMIOTHBIA OOJIAYHBIN CJIOM CHMHEro I(BeTa C
I10JI0CaMM U OeJIbIMU M TEMHBIMU IATHaAMHU. BOJIb-
moe Témuoe IlaTHOo (pmc. 182) aBiaserca caMbIM
KPYNHBIM M3 HaOJIIOAaBIIMXCA A0 CUX IIOP ypara-
HOB-@HTHUIUKJIOHOB,

Temneparypa HenTyHa B BepxXHHX CJIOAX
armoceprr 6imusxka K —220 °C. B uenrpe Hen-
TyHa TeMIlepaTypa COCTaBJAET, II0 Pa3JIUUYHBIM
oueakam, or 6000 xo 7000 °C, uTo comocTaBUMO
¢ TeMmneparypou Ha nmoBepxHoctu ConHna. BryT-
peHHee cTpoeHue HenryHa mokasaHO Ha pUCYH-
Ke 183.

M3-3a orpomHOro pgamieHus (B HECKOJBKO
MUJIJIMOHOB pa3 IIpeBBINIAIONIEr0 aTMocdepHoe
NaBJIeHHe Ha 3eMJie) HaXOAAIIUHACA B MAHTHY JI6/
He ucCIapseTcs, HeCMOTPS Ha BBICOKYIO TeMIle-
patypy — ot 2500 mxo 5500 °C.

CBOMM CHHUM C 3eJIeHOBATHIM OTTEHKOM IIBe-
ToM HenryH 00s3aH NpHUCYTCTBYIOIEMY B BepX-
HUX CJIOSAX aTMocdepsl MeTaHy, KOTOPBIA MOTIJIO-
IIaeT U3 COJTHEYHOI'O CBeTa KPAaCHEIe JIYYU U OTpa-
JKaeT CUHUe.

B ray6okux gacrsax armocdeps! nox aeicTBH-
eM OOJBIIOro AaBJE€HUS rasdbl IIpeodpasyioTcsa B
KPHUCTAJIJIBI, KOTOPHIE Ha ellé OOJMBIINX IIyOouHax
IIpeBpallaTCsa B JIE.

Cmena Bpemén roza Ha HenTyHe, Kak ¥ Ha
3emJie, IPOUCXOAUT IO Mepe ABUKEHUHA IJIaHe-
Thl BAOJIb opbuThl. Ho rox mHa Henryne pasen
164 3zemHBIM rozmaMm. COOTBETCTBEHHO NPOOJI-
JKUTEJBbHOCTh KaMJOI'0 M3 UYeTBIPEX €ero ceso-
HOB — 41 roxg — ropaszo AauHHee 3eMHBIX. Oue-
pPeaHoe JIeTo, HauaBIlleeCcsa B IOXKHOM IIOJIYIIAPUH
B 2005 r., npognurcs xo 2046 r. B aror nmepuon
BOKPYr ceBepHoro mnoJjaioca Hentyna Oyaer na-
PUTHL BUMHAA MOJIAPHAA HOYb.

MarruTrHoe noJie y Henrysa BriepBbie 661710 00-
HapyxeHo B 1989 r. Bo Bpemsa nposnéra 6au3 nia-
HeThl «Boamxepa-2». MccnenoBanusa nokasanm,
YTO MArHUTHASA OCh IIJIAHETHI OTKJIOHeHAa Ha 47° oT
OCH BpallleHUdA IJIaHeThl. VI3-3a CUJIBHOIO HAKJIO-
Ha MarsuMTHOM ocu cusaHusA Ha HenrtyHe pacnoJia-
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raloTcs BOBCE He HAaJ[ ero moJirocaMu, a Ha yaajie-
HuHu oT HuX Ha 40—50°, mosToMy UX yiKe HEJb3s
HAa3BaTh NOJAPHBIMH.

COUTTSE 1, YTo HOBOro BeI y3Hanm 00 aTtmocdepe, CTPO@HHMHM, MarHMTHOM IHoOJe
3emuu? 2. Yem moryT 6bITh BI3BAHBI IPOOJIEMBI C ABIXaHHEM Y 3J0POBOI'0O
yeJIOBeKa, MOJAHMMAINerocs Ha BO3aAyInHOM Iape? 3. Beicora Tpomo-
cdepsl B nosApHBIX 0bnacTax 3emun gocturaer 10 Kkm, a B 9KBaTOPHAIL-
HOM — 16—18 kM. Kak OBl BBl 00BACHUIIN 3TO pa3jindue, UCIOJIb3ys 3HA-
HuA no dusuke? 4.Ilo kakuM AByM npuyuHam armochepa Mepkypus
KpaiiHe paspesxeHa? 5. Yem oriimuaercs marsuTHoe mnose IOnurepa or
MarsuTHOro noas 3emau? 6. Yro rakoe MerautndecKkuit Bogopoa? 7. B uém
3aKJIIOYAIOTCS 0COOeHHOCTH MArHUTHBIX noJseit ¥Ypana u Henryna?

%Q YNPAMHEHME 49

1. Yro siBAsfeTCA NPUYMHON CMEHbI BpeMEH rojia Ha 3emJe?

2. Hcnonws3ya AONONHUTENBHYIO JuTeparypy u HWHTepHer, omnpejaeyuTe
CKOPOCTh U ILIEHTPOCTpeMUTelbHOe ycKopeHHe 3emuu. Cuurars opouTy
3eMJIH OKPYKHOCTBIO.



