


OOLHOCTb XapaKkTepPUCTUK



Hanuuymne nutocdepbl — XxapakTepHas YepTa BCcex niaHeT 3eMHOW rpynmnol.

Penbed noBepXxHOCTU nnaHeT 3eMHON rpynnbl coopmMmpoBarcd nog AencTtBuemM
BHYTPEHHUX (TEKTOHMYECKNE OBUMXEHNS N BYNIKAHNYECKNE ABIEHUS) U
BHELLHWUX (yOapbl Ten, Nagatowmx Ha nnaHeTy ¢ OrPOMHbIMU CKOPOCTSMU U3
KOCMWYECKOro NpocTpaHCcTBa) (pakTopos.
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ATmocdepa oTCYyTCTBYET NULLIb Y —— e e i
V Ousocgepa
Mepkypua. [1110THOCTL aTMocepb! y v Tepwocgepa W Topuoceepa
BeHepobl B 100 pa3 6onblue, yem y 3emnu, = Newass_ Hillomoters

a 'y Mapca — B 100 pa3 meHbLLE.
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Mepxypuf




6400 wu

ATmocdepbl BeHepbl 1 Mapca BecbMa 6nu13kn no coctaBy Mexagy cobou,
HO 3HAYUTESIbHO OT/INYAKOTCA OT 3EMHOMN.

3a MUNJINOHbI NET 3eMHas aTtMocdepa B 3Ha4UTENLHON CTEMEHN YMeHbLUNNa
coaepxaHune yrmeknmcrioro rasa m oboratunacob KMCNnopoaomMm.
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[mapocdepa aABngeTcs yHUKaribHOM 0CODEHHOCTLIO HaLUen NIaHeThbl.

CoBpeMeHHble NccneagoBaHNs KpyroBopoTa YriekUcnoro rasa Ha Hallemn
nnaHeTe NokasbIBaloT, YTO TOMbKO Hanuyue ruapocdepbl CnocobHO
obecnevnTb CoxpaHeHne TeMNepaTypHOro pexmnma B npegenax, Heobxoanmbix
ANS CYLLIECTBOBAHUS XMBbIX OPraHM3MOB.




Mepkypun



Mepkypun — camas 6nmskaa Kk ConHuy
nnaHeTa — BO MHOIOM MOXOX Ha J1yHy,
KOTOPYIO ML HEMHOIO NPEBOCXOAMT MO
pasmepam.

Tak e kak n Ha JlyHe, 6onbLUyto YacTb
NOBEPXHOCTN 3aHMMAaKOT HEPOBHbLIE
BO3BbILLUEHHbIE MAaTEPUKN.

HunameHHoOCTEN, 3anoNHEHHbIX 3acTbIBLLEN

naBoW, eule MeHbLUe, YeM Ha JlyHe.

KpynHenwasa n3 Hux — Mope 3Hosa — nmeer
anameTtp 1300 Kkm.




CaMbIMN MHOTOYUCIIEHHLIMU U
XapaKTePHbIMU ABMSAOTCA KpaTepbl
METEOPUTHOIO NMPOUCXOXKOEHMS.

O6Hapy»xeHbl crneabl TEKTOHUYECKNX
NPOLIECCOB — 3CKapribl — YCTYnNbl,
KOTOpble oOpa3oBanucb BCneacTane
BEPTUKANbHbLIX CMELLEHUI KOPbI
BAOOSIb €€ TPELLVH.

CTpoeHue 1 cBoucTBa
MOBEPXHOCTHOIO CNOA Takxke
NOKasblBalOT CXOACTBO C JlyHOW.




Kocmunyeckue annapartsl,
nponeTtasLme BONN3N NiaHEeTHI,
N3Mepunn MmarHuTHoe rore,
KoTopoe okasasnocb B 100 pa3

cnabee 3eMHOro.

aﬁi‘

’) AMC «Messenger»

Ha Mepkypun oTcyTCcTBYET
atMmocdoepa.

O6Hapy»XeHO NULLb HE3HAYNTENBHOIO
KOnM4yecTBa rasos
(aproH, HeOH, renumn, Bo4OpPOA).



[Mepenagbl TeMnepaTypbl Ha NOBEPXHOCTU NSIAHETbI B TEHEHME NPOAOITKUTENBHbIX
«MEPKYPUAHCKMX» CYTOK (176 3eMHbIX CyTOK) eLle borblue, YeM Ha JlyHe.

Bcrnencreme 3Ha4YNTENBbHOIO 3KCLUEHTPUCUTETA OpOUTLI TEMNepaTypa Ha AHEBHOM
CTOPOHE NnaHeTbl B nepurenun gocturaet Temnepatypbl 427°C.
[Mpn Takom TemnepaType nNaBUTCS CBMHELL, OFT0OBO N AaXe LUNHK.

Ha HouHOW cTopoHe Temnepatypa nagaet Hmke -173°C.

Y4yeHble, aHanuanpyoLwme aaHHble 3oHaa Messenger, opuunanbHo noaTeepaunu,
YTO B MOCTOSAHHO 3aTEHEHHbIX NOMAPHbIX KpaTepax Mepkypusi oOBHapyXeHO «Mno
MeHbLwen mepe 100 Mnpa TOHH Nbaay, a Takke «OpraHN4YecKnn matepuany.
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3akpbiTas obnakamu BeHepa

JlomoHOCOB npaBuIibHO nosaran,
4YTO aTMOocdrepa Ha BeHepe
NNOTHEE, YEM 3eMHas.

[ToBepxHOCTb BeHepbl okyTaHa
MOCTOSIHHBIM MOKPOBOM 06NaKoB.

BeHepa no pasmepam u
Macce no4vTun ogmMHaKkoBa
c 3emnen.

Mwuxann Bacunoesund
JTomoHocos (1711-1765)
N ero COBpEMEHHUKU
OOHapyXunu Hanu4ue y
BeHepbl atTmocdepbl.




NccnepoBaHusa atmocepbl BeHepbl
HeOQHOKpPaTHO NPOBOAUNUCH NPU
CNyCKe Ha NoBEepPXHOCTL MMaHeThI
coBeTcknx KA «BeHepa» HaumHaga c
1967 r., a Takke Npu NOMOLLN Hay4HHOWN
annapaTypbl, yCTaHOBIEHHOW Ha
BO34YLUHbIX LWapax, KoTopble 6b1nn
OOCTaBfIEHbl HA N1AaHETY COBETCKMMN
cTaHunamm «Bera-1» n «Bera-2».

MaHopamHas oTorpadumst BeHepbl, KOTOpyto 3anedartnena, npu nocaake, copetckas AMC «BeHepa-14» B 1981 roay.



Tepmocthepa

Tponocdhepa

Tepmocdepa: =173 °C

NoHocoepa

Ha ebicoTe 120-300 KM
W NOYTU COBMNAAAET C TepmMochepon

- Mesonayza: 77 °C

BepxHag mezocdepa: =108 °C

HivkHan mezoctepa: —43 °C
Bepxrag Tponocdepa: 28 °C

BepxHaa rpaHuuya obnavyHoro
CNoA HaxXo4UTCA Ha BbICOTE
OKOJ10 65 KM Hag
MOBEPXHOCTbIO MNaHETHI.

TemnepaTtypa 34echb BCero
—40°C, KaK 1 gOImKHO ObITb B
cTpaTtocdepe nnaHeTbl
3eMHOro Tuna.

[To Mepe NpnbnmxeHus K
NOBEPXHOCTUN Temneparypa,
OaBrieHne 1 NII0THOCTb
aTMocdoepbl BO3pacTatoT.

B6nu3n noBepxHOCTU
NOTHOCTb aTMOCd)epbl BCEro
B 14 pa3 MeHbLUe NII0THOCTU
BOAbI.



B atmocepe BeHepbl 3apernctpmnpoBaHbl
rPO30Bble pa3psabl.

1o KOHUEHTpauMn YacTumy, obrnayHbIn Crioun
BeHepbl HanoMWHaEeT 3eMHON TyMaH C
BUOMMOCTbLIO B HECKOSMbLKO KUITOMETPOB.

OOnaka coCcTodAT U3 Kanenek
KOHLIEHTPMPOBAHHOW CEPHOWN KUCMOThI, ee
KPUCTanNnNMUKOB N YacTuL, Ccepbl.

Ha BbicoTe okorno 50 Km
CYLLECTBYIOT NOCTOAHHbIE
aTMOCJEepPHbIE TEYEHUS —
BETPbl yparaHHOW CUIbl,
CKOPOCTb KOTOPbIX
pocturaet 110 m/c.

Y NoBEpPXHOCTU CKOPOCTb
BETPOB CHMXaeTcd 0
HECKOSbKNX METPOB B

ceKkyHAay.




Conueuynpie
yum

Temno or !
\ TIOBEPXHOCTH

CyTO4HbIe U rognyHble konebdbaHud
TemnepaTypbl Ha BeHepe
NPaKTUYECKN OTCYTCTBYIOT.

[TnoTHaa atmocdepa BeHepbl
XOPOLLUO COXPaHSAET Tensio gaxe B
yCrnoBusax 6onbLIomn
NPOLAOSTKUTENBLHOCTN CYTOK.

Obnaka BeHepbl 4OCTAaTOYHO NMPO3payHbI
0519 COSTHEYHOro N3ryYeHusi, No3ToMy
OCBELLEHHOCTb Ha €e MNOBEpPXHOCTU
NPUMEPHO Takasd Xe, Kak Ha 3emMre B
NacMypHbIU OeHb.

BcnegcTteue napHukoBoro agodpekTa
Temneparypa Ha NnoBepxHOCTu BeHepbl
Bbllle, YeM Ha MepKypuun, pacrnonoXeHHOM
brivke k ConHuy.




OauvH 0bopoT BOKPYr OCK NriaHeTa
coBepLiaet 3a 240 3eMHbIX CYTOK,
BpaLllasiCb B HanpaBneHuu,
NPOTMBOMNOMNOXHOM BpaLLeHN0 3eMnn
N OpYrmx nNnNaHer.

Ocb BpaLleHns BeHepbl novtn
nepneHanKynspHa K nriockocTu ee
OpOUTbI, TAK YTO CEBEPHOE U HOXKHOE
nonyLwiapus nnaHeTbl Bceraa
ocBewatotcs ConHuem oanMHaKkoBo.



BonbLuyto YacTb nnowaan noBepxHOCTN BeHepbl 3aHMMaOT XONTMUCTbIE PaBHUHGL.
Cpeaun paBHWH Ha HECKOSTbKO KMITOMETPOB BO3BbILLAKTCSA OOLLUMPHbIE MNOCKOropbs,
Nno pasmMmepam npesblwatowme Tnoer.

—

Hag noBepxHOCTLIO
BO3BbILLEHHOCTEN
NOOAHMMAIOTCS FOPHbIE MaCCUBDI
Ha BbICOTY 7— 8 KM,

a camagq BbICOKas ropa
MakcBenn ByrfikaHU4eCcKoro
NPOUCXOXOEHUA — HAa 12 KM;

ee KpaTep MMeeT anameTp YyTb
mMeHbLe 100 km.




KpaTepoB AnameTpom MeHee 6 KM
Ha NOBEPXHOCTU NMaHETbI HE
BCTpe4vaeTco.

BeposTHO, HeboNbLIME METEOPUTDI
pa3pyLuatoTca eLle npu nonete B
atMocdoepe n He gocTurarT
NOBEPXHOCTU MNaHETHI.

Ha BeHepe, KaKk 1 Ha gpyrmx
nfiaHeTax 3eMHOUW rpynnol,
0BHapyXeHO HeEMano KPYrHbIX
METEOPUTHBIX KpaTepoB
anameTtpom o 150 Kwm.




XNMUNYECKUN aHanuns
NOBEPXHOCTHLIX Nopoa
BeHepbl nokasbiBaeT nx
CXOACTBO C 3€MHbIMU
OasanbTamu
PasfinyHbIX TUMNOB.

Ha naHopamax noBepxHOCTN BeHepbl BUAHBI

| KaMeHUCTble ocbInNu U BbIXO4bl CKallbHbIX

| MOpPOA, NX CNOUCTOCTb M MPOAYKTHI
pa3pyLLeHusi, NogoOHbIe NMYHHOMY PETONnuUTY.

Mo MHEHUIO reonoros, BUAHbLI Cneabl Toro,
YTO Ha NfaHeTe OTHOCUTENbHO HeaaBHO
NMPOUCXOAUIN aKTUBHbIE Freonornyeckme
NPOLECChl.




Mapc



NHTepec k Mapcy B 3Ha4MUTESNIbHOW CTEMNEHU
Bcerga Obin cBA3aH C HageXxaow
OBHapYXUTb Ha 3TON NMAHETE XN3Hb, a
MOXET BObITb, N pa3yMHbIX obuTaTenen.
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Bo BpeMsi NpOTUBOCTOSIHUI Oaxe B
HebonbLuon Teneckon Ha Mapce
MOXXHO 3aMeTUTbL benble NonapHbIe
LLAMNKKW, a Takke TeMHble NATHa (Mopsi)
Ha obLiemM opaHXeBo-KpacHOM dhoHe
MaTEepPUKOB.



[Mepunopn obpaweHunss Mapca Bokpyr ocu
(24 4 37 MWH) NULLIb HEMHOIO OTNMYaeTcs
OT 3€MHbIX CYTOK.

HakrioH ocu BpalleHna nraHeTbl K
NSIOCKOCTM opOunThbl (65°) Takke BN30K K
3EMHOMY.

3emns Mapc
23 rpagyca 25 rpagycoB

[Mponcxogsilume BCrneacTemne aToro
CE30HHbIE UBMEHEHMA Ha
nosepxHocTn Mapca Hepeako
paccMmaTpuBanmcb Kak aHanor
SIBNEeHUN, HabnogaemblX B
pacTUTENbHOM MUPE HaLLEN MNAaHETHI,
N OOKa3aTEeNbCTBO HANMNYUS XKNIHN.



CeBepHoe 1 0XXHOE nonyLlapus nraHeTbl Pe3ko oTNM4atTca 0O4HO OT APYroro:
bonee ApeBHNE BO3BbILLIEHHbLIE MATEPUKM PACMOSOXKEHbI B FOXXHOM NOMyLLapuu,
bonee monogble paBHUHbI — B CEBEPHOM




Hapsiay ¢ MHOrouMCrneHHbIMM KpaTepamu METEOPUTHOIO NPOUCXOXAeHUA Ha Mapce
oBGHapy»XeHbl rTMraHTCKNe BYINKaHUYEeCKNE KOHYCHI.

[opa Onumn BbICOTOW 27 KM, 88

avamMeTp ocHoBaHua gocturaet 550 kv, &
anameTp Kpartepa — okorno 60 Km,

KPYTbl€ CKIMOHbI MO KpasiM BbICOTOW A0 7 KM.

Mapca mana.

" Mpubopbl, AOCTaBnNeHHbIe Ha
i ero NoBEpPXHOCTb,
PErucTPUPYIOT NMULLb
el ol COTPACEHWUS, KOTOpble
.O.J'IVIMI'I — MOTyXLUWiA BynkaH Ha Mapce, Bbl3BaHbl NageHNAMU

= —~__camasl BbIcokas ropa B CorHeuHol cicTeme. b METEOPUTOB.




Foprle uenn, CuCtemMmbl TpeLnH KOpPbl N
OrpOMHbIE KaHbOHbI ABJTAKOTCAH
cneacrsnemM akKTBHbLIX MpouUeccoB B KOpeE
MnraHeTbl, NponcxoanBLlinx B NMpoOLUIoM.

HonuHa MapuHepa

[onnHa MapuHepa nmeetT AnnHYy OKOomno
4000 kM, wurpuHy go 200 kM, a rmybuHa
JOCTUTaEeT S KM.

Ha cknoHax BUaHbI OCbINK 1 apyrue
crieabl aTMOCEepPHON 3PO3nN.




Ha naHopamax noBepxHocTu Mapca, nony4yeHHbIX B panioHax nocagku
KOCMWYECKNX annapaToB, OHa NpeacTaeT nepes HaMn Kak KaMeHUCTad nycTbiHA.




MccnenoBaHna XMMMYeCcKoro coctaBa MapCMaHCKoOro rpyHTa, NpoBeAeHHbIe
aBTOMaTUYECKMMUN CTaHUMAMU « BUKMHI», NOKa3anu BbICOKOE coaepKaHne B HEM
kKpeMHus (o 20%) v xxenesa (oo 14%).

KpacHoBaTast okpacka noBepxHocTn Mapca o6bsiCHAEeTCA NPUCYTCTBUEM
OKCWOOB Xenesa.




N3 Bcex nnaHeT Mapc bornee Bcero noxox
Ha 3eMnio No XapakTepy NPoLECCOB,
npoucxogsimx B atmocdepe.

Ho npupoaHbie ycnosust Ha Mapce BecbMa
CYpPOBbI: CpeaHsaa TemnepaTypa Ha ero
nosepxHocTn -60°C 1 KpanHe peako ObiBaeT
NONOXNTENBHOW.

Ha nontocax TemnepaTypa nagaet oo
-150°C, npu aTOM 3aMep3aEeT He TONbLKO
BOAA, HO U YIMEKUCNbIN ra3, npeBpaLlasch B

«Cyxou neny.




[MTondapHble wankn Mapca coCToAT u3
HEeCKONbKMX CINOEB.

OCHOBHbIM N3 HUX ABNAETCA HUXKHUW CION
TOJSILLIMHON HECKOSTbKO KMITOMETPOB, KOTOPbIN
COCTOUT N3 0O6bIYHOro BOAAHOIO Nbaa,
CMELUAHHOIo C MNbIfbHO.

OTOT CIION CYLLECTBYET NOCTOSAHHO N HE
ncyesaeT gaxe B Nepuog MapCuaHcKoro neTa.

BepxHun crnion TonwmHom He bonee 1 m,
cocToAwwwmmn 3 «cyxoro nbaa» CO, —
okcuaa yrnepoga (1V), ¢ noBbliweHnem
Temnepartypbl NPaKTUYECKN NOMHOCTbIO
ncnapsieTcs.

B coBpeMeHHbIX yCnoBMsAX Boda B ’
XXMOKOM BUE HE MOXET CYLLIECTBOBATb - o

o

Ha NoOBEPXHOCTH Mapca- Ce30HHble 3amep3LUne 03epa NosiBnsATCA no Bcemy Mapcy




[lepenapn faBneHusa co3gaeT YyCrnoBus Ana CUMbHbIX BETPOB, CKOPOCTb KOTOPbIX
MOXeT gocturatb 70 KM/4, 1 BO3HUKHOBEHWS MblSIEBLIX OYpb.
Nx onutenbHocTb MOXeT coctaBnatb 50-100 cyTok.
[Tpn aTOM B atMocdrepy nogHUMaeTcd Ha BbicoTy 40 10 KM 1 yaep>XnBaeTcs BO
B3BELUEHHOM COCTOSIHUM OKOMO MUMnnuapga TOHH NbiSn.




TwaTenbHble nccnegoBaHNs NOBEPXHOCTU
Mapca n HabntogeHust 3a NOrogHbLIMK
aBreHnsMmn 6o nposegeHsbl B 1997-1998 rr.
nepeaBMxXHON aBToMaTn4eckon nabopartopmnen
«Mars Pathfinder».

Mars Pathfinder




ABTOMaTn4yeckasi buonormnyeckas
nadoparopus, KOTOPY aMepUKaHCKne
KoCcMUYyeckune annapartbl « BUKUHM»
OOCTaBUNKN Ha NOBEPXHOCTb MMaHETHI,
npoBena Tpu Buaa aKCnepumeHToB Mo
OOHapPYXEHNIO XKU3HM.

[lepBbIN N3 HUX — MOUCK CNeaoB
dooTOCKHTE3a B MAPCUAHCKOM FPYHTE.

B xoge BTOPOro rpyHT nomellanv B
nnTaTenbHbIN BYNbLOH U PUKCupoBanu
nponcxogmseLiMe B HEM N3MEHEHUS.

TpeTtuin npegycmarpusan npokanmeaHue
[PYHTa C Lesnblo 0OHapyXeHns
OpraHU4YeCcKuUx CoeaguHEHUN.

[lokazaTtenbCTB Hannunga Ha Mapce Xn3Hu B HacTosLlee Bpems
NN cnegos NPOLUIION XN3HEOEATENBHOCTH
He ObIf10 NONYy4YeHO HMU B OOHOM U3 3TUX SKCMNEPMMEHTOB.



Mapc nmeet gBa HebosnbLMx crnyTHUKa — Podoc n [enmoc. oboc coBepLuaeT Tpu
obopoTa 3a cyTKM, 06roHsaa BpalleHne nraHeTbl, T03TOMY OH BOCXOAUT B TOM CTOPOHE
FOPU30HTA, rae ocTalbHbIE CBETUIIA 3aX04AT, a 3aXoauT TaM, rge OHM BOCXOASAT.

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

Phobios Deimos
i 1.263 days
8378 km 23450 km




Mo xapakTepuctukam nopoa,
cnararoLmnx NOBEPXHOCTb
doboca n Jenmoca, n
BHELUHEMY OOMNNKY OHM NOXOXKM
Ha acTtepouipbl.

Ha nx NnoBEPXHOCTUN BNOHbI
MHOIO4YUNCI1IEHHbIE KpaTepbl
METEOPUTHOIO
NMPOUCXOXKOEHUA.

Pasmepbl Hanboree kpynHoro Ha doboce
kpaTepa CTUKHM CONOCTaBUMBbI C pa3sMmepamu
caMoro CrnyTHUKa.

Yoap npun obpasoBaHuK 3TOro Kpartepa bbin Tak
CUIEH, YTO CNYTHUK eaBa He pa3pyLUUSICS.




Bonpoctl

Uem o0bbsicHaemcss omcymcemeue ammMmocghephbl y rnraHemsl
Mepkypuu?

B yem ripu4uHa pasnu4yuu XumMu4eckoa2o cocmaea ammocep
rnraHem 3emMHoU 2pynribl?

Kakue gbopMbi pernibecha rnosepxHocmu obHapyXeHbl Ha
rnogepxHocmu risiaHem 3eMHoU 2pyrirbl ¢ MOMOWbHO
KOCMUYECKUX arinapamos?

Kakue ceedeHusi o Hanu4uu Xu3Hu Ha Mapce rnonydyeHsl
asmomamuyeckKkumu cmaHuusmu?

3agaHus
Ne1. CpasHume cymoyHbie KoriebaHus memnepamyp Ha JlyHe,
3emre u BeHepe. ObbsicHuUme, 8 4eM ripudyuHa cyujecmeyroujux
pasnuyud.

Ne2. Mepkypuu pacrionoxeH briuxe Kk ConHuy, 4yem BeHepa.
OO0Hako Ha rnosepxHocmu BeHepbl memnepamypa ebiuie, 4Hem Ha
Mepkypuu. ObbssicHUMEe rnoyYyemy.



[lomalluHee 3agaHue

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

Ne1. CpasHume cymoyHbie KoriebaHusi memnepamyp Ha JlyHe, Semre u BeHepe.
ObbsicHume, 8 4eM rpu4uHa cyuwecmsyruwux pasnu4dud.

Ne2. Mepkypul pacrionoxeH brnuxe Kk ConHuy, yem BeHepa. OOHako Ha
rnosepxHocmu BeHepbl memriepamypa ebiwe, 4yem Ha Mepkypuu. ObbsicHume
rnoyemy.



