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OOLHOCTb XapaKkTePUCTUK



Hanu4dune nutocdepbl — XxapakTtepHas YepTa Bcex NniaHeT 3eMHOW rpynrbl.

Penbed noBepxHOCTU nnaHeT 3eMHOW rpynnbl cpopmMmnpoBarnca nog 4eNcTesmem
BHYTPEHHUX (TEKTOHNYECKNE OBMKEHUS N BYIIKAHUYECKUE SBIEHNA) U
BHeLLHWX (yOapbl Ten, nagarwmx Ha nnaHeTy ¢ OrpOMHbIMU CKOPOCTSMU U3
KOCMWYECKOro npoCTpaHCTBa) pakTopoB.

BeHepa Mapc

Jlutocdepa Jlutocpepa Jutocdpepa



3EMJIA BEHEPA MAPC MEPKYPHH
ATMocepa OTCYTCTBYET NNLLb Y T
Mepkypus. [noTHOCTL atMocdepsb! Yy IV Tepwocgepa W Topuoceepa

BeHepbl B 100 pas 6onbLue, yem y 3emnu, bt Lo

a 'y Mapca — B 100 pa3 meHbLLe.
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Atmocdepbl BeHepbl 1 Mapca BecbMa 65113k o coctaBy Mexay cobou,
HO 3HAYUTENBbHO OTNMYAOTCS OT 3EMHOM.

3a MUNINOHbBI NEeT 3eMHas aTmoccbepa B 3HAQYUTENBbHOWU CTENEHM YMEHbLLWI1a
coaepXaHume yrinekmcrnoro rasa um oboraTmnaco KMCNopoaom.
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Mapocdepa ABnaeTcsa YHUKanbHOM 0COBEHHOCTbIO HaLlen nnaHeThbl.

CoBpeMeHHble UccneaoBaHus KpyroBopoTa YrreKkUCnoro rasa Ha Hallem
nnaHeTe NoKasbIBaloT, YTO TONMbKO Hanuyne ruapocdepbl CnocobHo
obecneynTb coxpaHeHne TeMrnepaTypHOro pexuma B npeaenax, Heob6XxoanMbIX
ANS CYLLECTBOBAHWUS XUBbIX OPraHM3MOB.




Mepkypun



Mepkypui — camasi 6nmnskasa Kk ConHuy
nfiaHeTa — BO MHOMOM MoxoX Ha JlyHy;,
KOTOPYHO NULLb HEMHOIO MPEBOCXOANT MO
pas3mepam.

Tak »xe kak 1 Ha JlyHe, bonbLuyto YacTb
MOBEPXHOCTN 3aHMMAaKOT HEPOBHbIE
BO3BbILLEHHbIE MaTEPUKMN.

HuameHHOCTEN, 3anNOfTHEHHbIX 3aCTbIBLUEN

naBoW, elle MeHbLUe, YeM Ha JlyHe.

KpynHenwas n3 Hux — Mope 3Hos1 — umeet
anametp 1300 Km.




CaMbIMN MHOFOYUCNEHHLIMA U
XapaKTepHbIMU ABMSATCA KpaTepbl
METEOPUTHOIO NMPOUCXOXKOEHWS.

O6HapyxeHbl criefbl TEKTOHUYECKNX
NPOLIECCOB — 3CKaprbl — YCTYNbl,
KOTOpble 0Opa3oBanucb BCneacTeme
BEPTUKANbHLIX CMELLLEHUI KOPbl
BOOSb €€ TPELLMH.

CTpoeHune n cBOUCTBA
MOBEPXHOCTHOIO CIoA Takxe
NnoKasblBalOT CXOACTBO ¢ JlyHown.




Kocmunyeckne annapartbl,
nponeTtasLlune BONMU3N NNaHeThI,
N3MEPUNU MarHMTHoe nore,
KoTopoe okasanocb B 100 pa3

cnabee 3eMHoOro.

4@»

’) AMC «Messenger»

Ha Mepkypuu otcyTcTByeT
atMmocdepa.

OB6Hapy>XeHO NULLIb HE3HAYNTENBHOIO
KOnnyecTBa ras3os
(aproH, HeOH, renuin, BOAOPOA).



[lepenagbl TemnepaTypbl Ha NOBEPXHOCTU MNIIaHETbl B TEYEHNE MPOSOIMKUTENbHbIX
«MEpPKYpPUaHCKNX» CyTOK (176 3eMHbIX CyTOK) eLle bonblue, 4em Ha JlyHe.

BcnencrBme 3HAYMTENBHOIO 3KCLEHTPUCUTETA OpONTLI TeMnepaTypa Ha AHEBHON
CTOpPOHE NNnaHeTbl B Nepurenum gocturaet temnepartypbl 427°C.
[Mpn Takom TemnepaTtype NnaBUTCSA CBMHEL,, ONTOBO U AaXe LINHK.

Ha Ho4yHOWM cTOpoHe Temnepatypa nagaet Hmke -173°C.

Y4yeHble, aHanuaupylowme gaHHble 3oHaa Messenger, omumansHO NoaTBEPANN,
YTO B NOCTOSAHHO 3aTEHEHHbIX MNONAPHbIX KpaTtepax Mepkypusa obHapy>keHo «no
mMeHblen mepe 100 MNpa TOHH NbAay, a TakkKe «OpraHNYeCcKUn maTepuany.



BeHepa



3akpbiTast obnakamu BeHepa

JlomoHOCOB npaBubHO nonaran,
4YTO aTMocdepa Ha BeHepe
NSI0THEEe, YeM 3eMHas.

[ToBepxHOCTL BeHepbl okyTaHa
NOCTOSAHHbLIM MOKPOBOM 06MaKoB.

BeHepa no pasmepam u
Macce no4vTn ogMHakosa
c 3emnen.

Mwuxann Bacunoesund
JTomoHocoB (1711-1765)
N ero COBpEMEHHUKN
OOHapy>Xunu Hanu4ve y
BeHepbl atmocdepbl.




MccneposaHua atmocepsl BeHepbl
HeO4HOKpaTHO NPOBOLAUITUCH NPU
CrnycKe Ha NMOBEpPXHOCTb MNMaHeThI
coBeTcknx KA «BeHepa» HaunHasa ¢
1967 r., a TaKke Npyv NOMOLLU Hay4YHOU
annapartypbl, YCTaHOBIIEHHOWN Ha
BO3YLUHbIX Wapax, KoTopble 6birn
AO0CTaBrneHbl Ha NiaHeTy COBETCKUMU
cTaHunamm «Bera-1» n «Bera-2».

MaHopamHas doTorpadus BeHepsbl, KOTOpyto 3anedartnena, npy nocagke, cosetckas AMC «BeHepa-14» B 1981 roay.



Tepmocthepa

Tponocdepa

Tepmocdepa: =173 °C

NoHocdepa

Ha ebicoTe 120-300 KM
W NOYTY COBNapaeT ¢ TepMoctepon

- Mesonayza: 77 °C

BepxHag mezocdepa: =108 °C

HitkHaa mesochepa: —43 °C

| CepHOKWUCAOTHBIN Bepxxag Tponocdepa: 28 °C
TYMaH

BepxHsaa rpaHmua obnavHoro
COA HAaXoAUTCS Ha BbICOTE
OKOro 65 km Hapg
NOBEPXHOCTbLIO NfIaHETLI.

Temnepartypa 3gecb BCEro
—40°C, KaK 1 OOIMKHO ObITb B
cTpaTtocdepe nnaHeTbl
3eMHOro Tmna.

Mo mepe npmnbnmxenus K
NOBEPXHOCTM TemMnepaTypa,
OaBneHne 1 NIoTHOCTb
aTMocdoepbl BO3pacTatoT.

B6nnan noBepxHoCcTH
MIOTHOCTb aTMOCd)epbl BCErO
B 14 pa3 MeHbLLe NSIOTHOCTU
BOAbI.



B atmocdepe BeHepbl 3apernctpnpoBaHsl
rPO30BbLIE pa3psiabl.

[0 KOHUEHTpauMn YacTul, obnadyHbIN CNown
BeHepbl HanoMmnHaeT 3eMHOW TyMaH C
BUOAMMOCTBIO B HECKOSbKO KMITOMETPOB.

Obnaka cocToAaT U3 Kanenek
KOHLIEHTPUPOBAHHOW CEPHOWU KUCIIOThI, €€
KpUCTansmkoB N YacTuL, Cepbl.

Ha BbicoTe okono 50 Km
CYLLECTBYIOT NOCTOAHHbIE
aTMOCEPHbIE TEYEHUS —
BETPbI yparaHHOW CUnbl,
CKOPOCTb KOTOPbIX
pocturaet 110 m/c.

Y NOBEPXHOCTN CKOPOCTb
BETPOB CHMXaeTcs A0
HEeCKOSbKNX METPOB B

CEeKyHAy.




ConHeuyHnbie
Tyqu

Temno or
\ NOBEPXHOCTH

CyTOYHbIE U rognyHble KonebaHna
Temnepartypbl Ha BeHepe
NPaKTUYEeCKN OTCYTCTBYIOT.

[TnoTHaga atmocdepa BeHepol
XOPOLLO COXPaHSAET Tensio gaxe B
yCrnoBusix 60nbLION
NPOAOIMKNUTENLHOCTU CYTOK.

O6naka BeHepbl 4OCTATOYHO NMPo3payHbl
ON1S CONMHEYHOro U3ny4YeHuns, no3aTomy
OCBELLEHHOCTb Ha €€ NOBEPXHOCTU
NPUMEPHO Takasd Xe, Kak Ha 3eMrie B
NaCcMYpPHbLIN OEHb.

Bcnencrteme napHukoBoro adpdoekrta
TemMmneparypa Ha nosepxHocTn BeHepeobl
BblLLe, YeM Ha Mepkypuun, pacrnonoxeHHOM
o6nvke kK ConHuy.




OavH 0BopoT BOKPYr OCK NnaHeTa
coBepLuaeT 3a 240 3eMHbIX CYTOK,
BpallasiCb B HAanpaBfeHuu,
NPOTUBOMOSIOXXHOM BpaLLEHNIO
3eMnun n gpyrux nraHerT.

Ocb BpalleHus BeHepbl noyTun
nepneHankynsipHa K niockocTu ee
opbuUTLI, TaK YTO CEBEPHOE U OXKHOE
nonywapusi NfaHeTbl Bceraa
ocBewatoTcss ConHuemM 0gMHaKoBO.



BonbLuyto YacTb Nnowaan NoBepXHOCTN BeHepbl 3aHMMAalOT XONMUCTLIE PaBHUHDI.
Cpeamn paBHMH Ha HECKOMNbKO KMNMOMETPOB BO3BbILLAKOTCS OOLUMPHbIE MMOCKOropbs,
No pasmepam npesbliwatoLmne Tnoer.

—

Hapg noBepXxHOCTLIO
BO3BbILLEHHOCTEN
NOAHNMAIOTCS FOPHbIE MAaCCUBDbI
Ha BbICOTY 7— 8 KM,

a camasi BbicoKasi ropa
MakcBenn ByfikaHN4YeCKOro
NPoOUCXOXOEHUA — Ha 12 Km;

ee Kpatep UMeeT AnamMeTp YyTb
mMeHbLe 100 km.

BynkaH Makceenn




KpaTepoB gnameTpomMm MeHee 6 KM
Ha NOBEPXHOCTMU NSIaHEThI HE
BCTpEYaeTcs.

BeposiTHO, HeBOMNbLLINE METEOPUTDI
paspyLlaoTcs eLle npu rnoneTe B
aTMocdoepe 1 He gocTuratoT
NOBEPXHOCTMU MNaHETHI.

Ha BeHepe, KaKk 1 Ha gpyrmx
nfaHeTax 3eMHOW rpynnebl,
oOHapy>XeHO HeEMano KpyrHbIX
METEeOPUTHbIX KpaTepoB
anameTtpom oo 150 Kwm.




XNMUYECKMN aHanNn3
NOBEPXHOCTHbIX NOpoa
BeHepbl nokasbiBaeT
NX CXOOCTBO C
3eMHbIMM Ba3ansTamm
pPasnuU4HbIX TUMOB.

Ha naHopamax noBepxHOCTN BeHepbl BUOHbI

| KaMEeHUCTble OCbINU U BbIXOAbl CKallbHbIX

| nopoa, UX CIIOUCTOCTb U NPOAYKTbI
paspyLUeHUsi, NoAoOHbIE NMYHHOMY PErosuTy.

Mo MHEHUIo reonoros, BUAHbLI CIieabl TOro,
YTO Ha NfiaHeTe OTHOCUTENbHO HeJaBHO
MPOMCXOOMNN aKTUBHbIE reoriornyeckme
MpoLiecchl.




Mapc



NHTepec kK Mapcy B 3HauMTeNbHON CTENEHU
Bcerga bbin cBA3aH ¢ HaaeXXaomn
OOHapYXUTb Ha 3TOW NNaHETE XN3Hb, a
MOXET ObITb, N pasyMHbIX obutaTenen.
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| CRONACHE MARZIANE

Bo BpeMsi NpOTUBOCTOSIHUI Oaxe B
HebonbLuon Teneckon Ha Mapce
MOXXHO 3aMeTUTb Benble nonsipHble
LLIAMNKK, a Takke TeMHble NATHa (Mopsi)
Ha obLLeM opaHXeBO-KpacHOM ooHe
MaTEpPUKOB.



[Mepuopg obpaweHns Mapca Bokpyr ocu
(24 4 37 MUH) NLWb HEMHOIO OTSINYaeTcH
OT 3€MHbIX CYTOK.

HakrioH ocu BpalleHud nraHeTbl K
MNOCKOCTM OpbuUTHI (65°) Takke BIM30K K
3€MHOMY.

3emns Mapc
23 rpagyca 25 rpagycoB

[Mpoucxogslime BcrneacTemne aToro
CE30HHble N3MEeHEeHNs Ha
noBepxHocTn Mapca Hepeako
paccmaTpuBanuCb Kak aHanor
ABMEHUI, HAabngaemMbIX B
PaCTUTENbHOM MUpPE HaLLEen NMaHeThI,
N [OKa3aTeNbCTBO HANMNYUSA XKUHMW.



CeBepHOE 1 HXXHOE nonyLapus NfaHeTbl PE3KO OTNIMYaTCs O4HO OT APYroro:
6onee OpeBHUE BO3BbLILLEHHbIE MATEPUKN PACNOSIOXKEHbI B KOXKHOM MonyLlapum,
bonee monogble paBHWHbLI — B CEBEPHOM




Hapsigy ¢ MHOrouncneHHbIM1 KpatepaMmm METEOPUTHOIO NpoucxoxaeHust Ha Mapce
OOHapy»XeHbl TMraHTCK1Ue BYNKaHU4YECKNE KOHYCHI.

[opa Onumn BbICOTOW 27 KM, 88

anameTp ocHoBaHus gocturaet 550 Km, S5
onameTp KpaTtepa — okoso 60 KM,

KPpYTbl€ CKITOHbI MO KpasM BbICOTOM 40 7 KM.

Cencmuyeckasi akTUBHOCTb
Mapca mana.

[Mpnbopbl, JOCTaBIEHHbIE
Ha ero NoBEepPXHOCTb,
PErNCTPUPYIOT NNLLb

COTPSICEHUS], KOTOpPbIE

== Orinmn — noTyXLwwnit ByrikaH Ha Mapce, Bbl3BaHbl NageHUAMA
..~ —~.camas Bbicokasi ropa B COnHe4Hoii cucteme. Y METEOPUTOB.




Foprle uenun, cuctemMmbl TpewmnH KOpPbl N
OrpOMHbIE€ KaHbOHbI ABJTAKOTCA
cneacresneM akKTMBHbLIX MpoLUecCcoB B KOpe
nraHeTbl, NponcxoamBLlnX B NMPOLUJTOM.

HonnHa MapuHepa

[onnHa MapuHepa nMeeT ANMMHY OKOSo
4000 km, wunpuHy go 200 kM, a rnybuHa
JOCTUTaeT S KM.

Ha cknoHax BUOHbI OCbINu U gpyrme
creabl aTMocepHOU 3pO3nMn.




Ha naHopamax noBepxHocTn Mapca, nonydeHHbIX B paioHax Nocaaku
KOCMWYECKMX annapaToB, OHa NpeacTaeT nepen HaMu Kak KaMeHUCTas NyCThIHS.




ccnegoBaHna XMMNMYeCcKoro coctaBa MapCUaHCKOro rpyHTa, NpoBeAeHHbIe
aBTOMaTUYECKMMU CTaHUMAMU « BUKMHI», NoOKasanun BbICOKOE Coadep)KaHne B HEM
KpeMHua (0o 20%) n xenesa (oo 14%).

KpacHoBaTasi okpacka noBepxHoctn Mapca o6bsCHAETCS NPUCYTCTBUEM
OKCUAOB >Keneaa.




N3 Bcex nnaHeT Mapc 6onee BCEro Noxox
Ha 3eMIio No XapakTepy NpoLeccos,
NPONCXOASALLKMX B aTMOCdepe.

Ho npupoaHbie ycnosus Ha Mapce BecbMma
CYpOBbI: CpeaHdaAa TeMmnepaTypa Ha ero
noBepxHocTn -60°C u KpanHe peako ObiBaeT
NONOXNUTENBHOWN.

Ha nontocax Temnepartypa nagaet oo
-150°C, npu aTOM 3amMep3aeT He TOSbKO
BOAA, HO U YIMEKNCNbIN ras, NnpeBpallasiCb B

«Cyxou neny.




[MonspHbie wankn Mapca cocTosT U3
HEeCKOINbKNX CINOEB.

OCHOBHbIM U3 HUX ABNAETCA HMXHUW CINOW
TOSILLIMHON HECKOSTbKO KUITOMETPOB, KOTOPbIN
COCTOUT N3 0ObIYHOro BOAAHOIO NbAa,
CMELLAHHOIO C Mblfblo.

3TOT cno cylwecTByeT NOCTOSIHHO U He
ncuyesaeT aaxe B Nepuoa MapcuaHCKoro neta.

BepxHuin crnon TonwmHon He 6onee 1 m,
cocToAwmin n3 «cyxoro nega» CO, —
okcuga yrnepoga (1V), ¢ noBbiLLEHMEM
TemnepaTypbl NPaKTUYECKN NOMHOCTbIO
ncnapseTcs.

B coBpeMeHHbIX yCroBusax Boga B ,
XUOKOM BMOe He MOXKET CyLleCcTBOBaTb . - g

o

Ha nOBerHOCTM Mapca Ce3soHHble 3amep3Lune o3epa NosaBnATCs rno BCeMy Mapcy




[lepenapg gaBneHnda co3gaeT yeroBus st CUSTbHbIX BETPOB, CKOPOCTb KOTOPbIX
MOXeET gocturaTtb 70 KM/Y, 1 BOBHMKHOBEHUS NblfeBbIX Oypb.
Nx onutenbHOCTb MOXET cocTaBnsAaTb 50-100 cyTok.
[Mpn aTOM B atMocdoepy nogHMMaeTcs Ha BbicOTy 40 10 KM 1 yaepXXnBaetcs Bo
B3BELLEHHOM COCTOSIHUM OKOS10 MUNnnapaa TOHH NbInu.




TwaTtenbHble UccneaoBaHnUst MOBEPXHOCTH
Mapca n HabnogeHust 3a NoroaHbIMu
sBneHnamMmn obinn npoeeaeHsl B 1997-1998 rr.
nepensuXHON aBToMaTnyeckon nadoparopuen
«Mars Pathfinder».

Mars Pathfinder




ABTOMaTn4eckas brnosormyeckas
naboparopus, KOTOpPY0 aMepuKkaHcKme
KoCcMuyeckune annapatbl « BUKUHM»
[OCTaBUNM Ha NOBEPXHOCTb MNaHEeTHI,
nposena Tpu Buaa aKkCnepuMeHToB No
OOHapPYXXEHMIO KN3HW.

[lepBbIN N3 HUX — MOUCK CNeaoBs
JoOoTOCKHTE3a B MAapPCUAHCKOM FPyHTE.

B xooe BTOpPOro rpyHT nomeLlanu B
nnTaTenbHbIN OYNLOH U UKCHUpoBanu
NpoONCXoamBLUME B HEM N3MEHEHUS.

TpeTnn npegycmatpusan npokanmeaHue
[PYHTa C Uesiblo 0OHapyXeHns
OpraHU4ecKuUx coeguHEeHUN.

[okasaTenbcTB Hann4nsa Ha Mapce XM3HU B HacTosiLee BpeMs
U CrneaoB NPOLUMON XN3HeaeaTenbHOCTH
He ObINI0 NOMNyYeHOo HM B OJHOM M3 3TUX SKCMEPUMEHTOB.



Mapc nmeet gsa HebonbWwKux cnyTHUKa — ®oboc u lenmmoc. oboc cosepLuaeT Tpu
obopoTa 3a CyTKu, 0OroHsIst BpalleHMe nnaHeTbl, M03TOMY OH BOCXOAUT B TOWM CTOPOHE
FOPM30HTA, rAe oCTarnbHble CBETUNA 3aX0O4T, a 3aXxoAuT TaMm, rae OHU BOCXOAST.

Phobos Deimos
size 20 x 28 km size 12 x 16 km




[1o xapakTepucTnkam nopog,
cnararoLmx NOBEPXHOCTb
doboca un [lenmoca, u
BHELWHeMY ObnunKy oHu
MOXOXW Ha acTeponipbl.

Ha nx noBepxHOCTU BUAHbI
MHOIOYMCHEHHbIE KpaTepbl
METEOPUTHOTO
MPOUCXOXOEHUS.

Pasmepbl Hanboree kpynHoro Ha doboce
kpaTtepa CTUKHM COMOCTaBMMbI C pa3Mmepamu
CaMoro CryTHUKa.

Ynap npu obpasoBaHuUM 3TOro Kpatepa obin Tak
CUIEH, YTO CNYTHUK efiBa He pas3pyLUnIICS.




Bonpockl (¢.107)

. HUem obbsicHIemcss omcymcemeue ammocgeps! y
nrnaHems! Mepkypuu?

. B yem npuyuHa pasnuyul xumMu4yecko2o cocmaesa
ammocagep rraHem 3eMHouU 2pyrirbl?

. Kakue gbopmebi pernbegha nosepxHocmu obHapyKeHbl Ha
rnogepxHocmu rrnaHem 3eMHoU 2pyrifbl C MOMOWbIO
KOCMUYECKUX arirnapamosg?

. Kakue ceedeHus o Hanu4uu xu3HuU Ha Mapce rnorsny4eHsl
asmomamu4yeckKumu cmaHuusimu?



[lomalluHee 3agaHue

1) 8 18.
2) YnpaxHeHune 14 (Ne1-2, ¢.107)

Ne1. CpasHume cymouHbie KoriebaHuss memnepamyp Ha JlyHe, 3emrne u BeHepe.
ObbsicHUMe, 8 YeM rpuvuHa cyu,ecmasyrwux pasnudud.

Ne2. Mepkypul pacrionoxeH brnuxe k ConHuy, yem BeHepa. OOHaKo Ha
rnosepxHocmu BeHepbl memnepamypa ebiwe, 4yem Ha Mepkypuu. ObbsicHUme

rnodyemy.
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