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: Ecnu Tl ntobuwb
Ecny MBI B3IIIHEM Ha 3BE3HOE AOTPETb Ha 3Be3aHOE HebO,

HE0O MBI YBHJIUM IIPEKPACHBIE IPOCTOPBI 3 Ecrnv oHO RpuBreKkaeT
Iﬁﬁef‘o \KOCMOC&..MI/IJIJ'II/IOHI)I 151 . ! Te65?| CBOEN rApMOH =Y
HILIIHAP/IbI 3BE3/] pa3HBIX pa3MEPOB " VI nopaxaeT cBoen
>PKarOT Ha HeOOCBOE 03apssd Ty Th... HEOOBLSTHOCTBIO-

- p
1€ IITAHETE! KPyKaT S BUTTUMOM 8HauuT, y Tebs B rpyam

10 OZIHA U3 HUX Oy, Sl _ BbeTcs XuBoe cepaue, .
OIle T (Uii PUTM KPYKACh | 3Ha4mUT OHO CMOXET
} Y C” I0AUIO..BeHepa OT3BYYaTb Ha COKPOBEHHBIE,
"aK CroBa O »KU3HU
KocMoca.
Kocmunyeckue

nereHabl BocTtoka»
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B Hamem npoexkTe MbI NONBITAJMCH 0000IUTH BCe HMeIuecs GakTbl
OTHocHuTeBbHO IVIaHEeTHI BeHepa. Bo Bpems padoThl HAX MPOEKTaAM MbI
Y3Ha/Id MHOT0€ 0 KOCMOCE, 2 B YACTHOCTH 0 MCCJIeAYeMOil IJIaHeTe.

Hean:
1) VccnenoBarh XUMHUIO TJIaHETHI, €€ (U3UKY, U CBOMCTBA

2) V3Hath 1 paccka3aTh O HOBBIX M UHTEPECHBIX (PakTax, KacaroIuxcs
BeHnepsl.

3) Vcnosib30BaTh MOJTy4YE€HHbIC 3HAHUS B JaIbHEUIIIEM.
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% Kocmoc (rped. KOOWHOC — IMOPSIOK, KPacHBOE) —
CTPOCHUE, MUD, BCEJICHHAS, MHUPO3IaHHE,
MaTepUaJIbHbIA MUP

«*  PasBuTHe TeOpuu O CTPOSCHUHU COITHEYHOU CUCTEMBI.

*3’_.}“2 BeK H.5 - Kimasawmii [Tronemeii (I'eonenTprsm)

1543 rox - Hukomnaii Konepuunk (['eneorneHTprsm)

»'1605 rof - Moran Kemiep

1610 I%J - Tamuneo Tammnein (M3o00pereHue
Teneckona) Mcaak Hrroton

%  Crpoenmue BCeseHHOH (0CHOBHOE):

B 1. Beenﬁmaﬂ coCTOUT U3 50 MIJIJTHAPIOB TATAKTHUK.
< 2 CKonﬂe&e 30 rajnakTUK - MaJICHbKAs TpyIIIa.

% 3. Cnnpaﬁ%Haﬂ ramaktuka (200 muwmmrap. 38e3x).

« 4. Conneunas cucrema (connme, 9 1utader, 61
cinytauK, 1000 acTepoiioB, MUIUTHOHBI KOMET).




sao«»  Benepa - camoe sapkoe nocie Connna u JIyHbl CBETHIIO HA HAIIEM
HEOOCBO/E, XOTSI OHA HE M3J1y4aeT COOCTBEHHBIM CBET, a JIUIIb
OTpaXaeT COJTHCUHBIN. DTO ONIMKauIIas K 3eMiie miaHeTa
Conneunon cucteMsel. CpegHee paccrosgHue oT Benepsl 10 CosHIa
- 108 MutH. KM., @ MUHMMAJIbHOE PACCTOSHUE OT BEHEPHI 10 3eMIIH -
40 mutH. KM. OCHOBHBIE MapaMeTpbl BEHEPHI A€Iat0T €€ e/1Ba Jik HE
OJIM3HEIOM Halllel miIaHeThl: paauyc - 0,95; oobem - 0,9;
macca-0,8; cpeanssa mioTHocTh - 0,95; cuna tsoxectu - 0,9 - oT Beex
AHAJOTUYHBIX 3€MHBIX BEJIUYMH.

% Kak u 3eMiis1, oHa OKpy’Ke€Ha JI0CTaTOYHO IIJIOTHOM aTMOC(hEpoi.
Benepa noaxoaut k 3emiie Ouke JH000M Apyroi MiIaHEeThl U
IpeCTaBIIsIET COOOM caMblil IPKUi HEOSCHBIN 0OBEKT (€CiIu He
cuutarhk CosHia u JIynsr). CBet BeHephl CTOIb SIPOK, YTO €CJIM Ha
HeOe HeT Hu ConHla, HU JIyHBI, OH 3aCTaBIsICT MPEAMETHI .
oTOpaceIBaTh TCHU. S,




OcoBeHHOCTU OABUKEHUS

BeHepa aBwmxetcs Bokpyr ConHua no opbute,
pacnonaratoenca mexay opbutamu
Mepkypus n 3emnu, ¢ cuaepudeckum
NnepuoaoM, paBHbIM 224,7 3eMHbIX CYTOK.
Op6wuTa BeHepbl 6nn3ka K KpyroBom — oHa
MMEET CaMbI Marbll 3KcueHTpucuTeT (0,0068)
cpeau nnaHet ConHevHoun cucteMbl. CpeagHee
paccTtosaHne oT BeHepbl 4o ConHua paBHoO
108,21 MIH. KM, 4TO cocTaBnseT 0,72333 a. e.
CpefHssa cKopocTb ABMXKEHUS o opbuTe 34,99
Km/c. Opbuta HaknoHeHa K NyI0CKOCTH
SKNMUNTUKU Nnog yrinom 35°23"39"",

BeHepa — egmnHcTBEHHas nnaHeta ConHeYHom
CUCTEMbI, COOCTBEHHOE BPaLLIEHNE KOTOPOW
NPOTUBOMNOJSIOXKHO HaNpaBiEHNIO ee
obpaweHuns Bokpyr ConHua. lNepuoa
COBGCTBEHHOrO BpaLLeHNs1 N30k K 243 3€MHbIM
CyTKaM, YTO COOTBETCTBYET YrfIOBON CKOPOCTU
BpawleHusi 2,99 - 10-7 pag/c (y 3emnn 7,292 -
10-5 pag/c). 3-3a «obpaTHOro» HanpasneHms
BpaLleHusi BeHepbl ANUTENbHOCTb COMHEYHbIX
CYTOK Ha Hel B 116,8 pa3 borblue, YeM Ha
3emne, Tak 4YTO 3a OAMH BEHEPUAHCKUIA rof
Bocxoa 1 3axon ConHua Ha BeHepe
NPOUCXOANT BCErO ABaXAbl.




ATMocdepa BeHepsl

» Kak u 3eMirs, oHa OKpy>KeHa
IOCTATOYHO TUIOTHOU
atMocdepoii. Benepa
IMOJIXOJIUAT K 3eMiTe OJIUKE
T000H JPYTroM IJIAHETHI U
IpEeACTaBIISICT COOOM CaMbIn
SIpKUI HEOCCHBIA OOBEKT
(eciu He cuutaTh CoJIHIIA U
JIynsi). CBet BeHepsl cTOIb
POK, 4TO €CJI Ha HEOE HET
Hu ConHia, Hyu JIyHBI, OH
3aCTaBJISICT MPEAMETHI
OTOpachIBaTh TCHH.
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" B 1761 r. oxxunanocs peakoe
HEOECHOE ABJICHUE: TPOXOKIACHHUE
Benepn! niepen auckom CoHIIa.
MHorue acTpoOHOMBI TOTOBUJIUCH K
3TOMY COOBITHIO U TAKE CHAPSKAIN
9KCIICIUIMN B JaJbHUE Kpasl IJIs €TO
HaoOroneHuii. Beap, eciiu HAOMIOAATh
MOMEHTHBI BCTYIUICHUSI BeHephI Ha
COJIHEYHBIN TUCK U CXOXKIECHUS C HETO
U3 PA3JINYHbBIX, OTAAJIEHHBIX IPYT OT
~ Apyra IIyHKTOB 3€MIIH, MOKHO

- BBIYHCIIUTH paCCTOHHI/Ie OT 3eMJIH JI0
| JIHIIA - ACTPOHOMUYECKYIO eI[I/IHI/II_Iy,

b 13 (byg bHBIX

. *’i FOSIHHBIX E DOHOMUH,
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% ToTOBWINCH K HAOIIOICHUAM U

OpraHus;
> .
Bacunbesnd JIomoHoCOB. OH

HaIpaBW JIBE SKCIEIULINU B
Cubupsb: B UpkyTck 1 B CelIeHTMHCK,
_ OpraHu30BaJl HAOJKOICHHUS B
TepOypre, Ha YHUBEPCUTETCKOM
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Korna u€pHbiit 1UCK BEHEPHI yiKE CXOIUI C
COJTHCYHOI'O JM1CKa, JIoMoHOCOB 3aMCTHNJI,
YTO TOHKas ayra Ha Kkpato CoiHna
W30THYJIACh, KaK ObI IIPUMIOAHATAS TUCKOM
#DT0 sABIEHKE TIO3KE, yike B XX B., e v p A h A
HOJTy4UIJIO Ha3BaHUE "SIBJICHUE Benepsl, n O6paSOBaJ'IC}I SIPKHUH BBICTYII -
Jlomonocosa". [Ipeamnonoxus, 4T0 OHO "Hyr[ pB", 1o BBIpa)KCHI/IIO ToMOHOCORBA.
BBI3BaHO MPEIIOMJICHUEM COTHEUHBIX
ny4dent B atMmocdepe Benepsl, yueHblit
MOJIBITOXKUII CBOE UCCIICIOBAHNE
clemyronmMu ciioBaMu: '11o cum
PUMEYaHUSIM TOCTIOMH COBETHHK
JIOMOHOCOB IOJIaraeT, YTo IJIaHeTa
Benepa okpy:xeHa 3HaTHOM BO3IYIITHOM
arMocdeporo, TAKOBOM (JIHIIb OBl HE

00JIBIIICT0 ), KaKOBast OOTMBACTCS OKOJIO
HAIIIETO Iapa 3eMHOT0".
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NoranH LLipeTtep BTopr4HO "OTKpbINK" atMocdepy
BeHepbl. [NprnopuTteT JlomoHOCOBa Obii1 BOCCTAHOBIIEH
NULLb B 50-X IT. XX B. YCUNMUAMMN POCCUNCKUX
aCTPOHOMOB.

X3 Tak unu udade, B KoHue XVIIl ctoneTmnsa ctano siCHO,
~ Yto BeHepa OKpy>KeHa nyioTHOM aTMoCcgepon 1

" MOLLHbIM 0BradHbIM cioeM. M3 Yyero e cocTouT aTa
atmocdepa? U ke acTuubl 0bpasyoT obraka
BeHepbl?




% Korma B 60-x rr. XIX B. aCTpOHOMEI BIIEPBBIE MTOTBITAIACH BBISC
cocTtaB arMoc(hepbl BeHephl METO0M CIIEKTPAJIBHOTO aHAIN3a, OHU
[PEsi/IE BCETO HaesNCh OOHapY>KUTh TaM 'Ta3bl KU3HU - KUCIOPOJ U
BOJISTHOM map. YBbI, UX OKUAHUSI HE OpaRIHCE

nf > B
X2 "B1932r. aMEpHUKaHCKHE aCTPOHOMEBI Y. AJlaMC T ——.

obcepBaTopu MayHT - Busicon 3adukcupoBaiv B cneKTpe BeHepbl TpH
MOJIOCHI, MpUHaIekaiue yriaekuciaomy razy (CO2). X MHTEHCUBHOCTD
yKa3blBajia Ha TO, UTO KOJIMYECTBO 3TOrO rasa B arMmocdepe Benepsl Bo

MHOTO pa3 MPEBBIIIAET €r0 COAECPkKAHUE B 3eMHOU arMocdepe. [TonbiTku
OOHaApYKUTh B CIEKTPE BeHEphI NpU3HAKKU APYTUX Ta30B JI0JATO OCTABAIKNCH
OesycnemHbiMu. [InaneTa Oblia CJI0BHO YKyTaHa 4aJIpOou U HE XkKeltana
y ‘o g e G e s ol TR i . '




[loBEpXHOCTb BEHEPLI B CMEKTPE
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Kax spaiyaemci BeHepDdte. e o




Tonbko B 60-e IT. XX cTonetTnd npuMmeHeHue
pagmonokaumm no3Bosinio aMepuKaHCKUM r
COBETCKMM acTPOHOMaM [i0Ka3aTb, YTO BpaLleHne
~BeHepbl - obpaTHOE; )Ha BpalllaeTcsi B
HanpaBneHUn, NPe I'HanpaBreHuno

BpaLleHns 3eMnn, uTepa u apyrux

bl amMeprnKaHCKMX
119621969 IT. TOUYHO
onpeaenunddTo nepunop BpatleHns BeHepsl
paBHsieTcH 243 cyTkaM. brnnskoe 3Ha4yeHue
NONy4YnUnm n COBETCKME paanodmnamnku.
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Bpauienuem BOKpPYyT OCH U
OpOUTANIbHBIM JBUKEHHUEM IJIAHEThI
00yCJIOBJIEHO BUUMOE MTEPEMENIECHUE
Comnniia 1o e€ HeOOCKIIOHY. 3Hasl
NEepUO/Ibl BPAILICHUS U OOpalCHHUS,
JIETKO PACCYUTATH
IPOJIOJKUTEIBHOCTh COJTHEYHBIX
cyToK Ha Benepe. Oka3pIBaeTCsi, OHU B
117 pa3 nnuHHEE 3€MHBIX, U
BEHEPUAHCKUU TOJl COCTOUT MEHEE
YeM U3 JIBYX TAKHUX CYTOK. Tenepb
PEANOJIONKNM, UTO MbI HAOJIOIaeM
BeHepy B BepXHEM COEAMHEHUY, T. €.
xoraa CoHIE pacioiaracTcs Mex Iy
3emnéit u Benepoil. Ota
KOH(UTypalusi MIOBTOPUTCS Yepe3
585 3eMHBIX CYyTOK: HaXOsICh B
APYrUX TOYKax CBOUX OPOUT,
IJTAHETHI 3aMMYT TO K€ MOJIOKEHUE
OTHOCHUTEINBHO ApYT Apyra u ConHIa.

\/
L X4

Ha Benepe 3a 310 Bpemsi IpOnaET
POBHO MSATh MECTHBIX COJTHEUHBIX
cyTok (585 = 117.5). U 3nauuT, oHa
oyzet nmoépuyTa k Conniy (a
CTaJio OBITh, U K 3eMIie) TOH ke
CaMOM CTOPOHOM, YTO U B MOMEHT
HPEABIAYIIEro coequHeHus. Takoe
B3aNMHOE JBUKEHUE TLIAHET
HAa3bIBAETCS PE30HAHCHBIM; OHO
BBI3BaHO, [10-BUIUMOMY, '
JUTUTEJIbHBIM BO3JICICTBUEM Ha
Benepy nosst TAroTeHus: 3eMIIH.






ydacTKkamu - 4 KM 6enb|e Ha 2 KM
Bbilwe. CBepXxy - nonyLiapue,
orpaHn4YeHHoe mepugnaHamm 270° B
0.1 90° B.4. (CHKnay). 3aecb
npeobnagatT HU3MEHHOCTU U
HEeBbICOKNE BO3BbILLEHHOCTN.
[OpHble y4acTKM NpeacTaBeHsl
HEeCKONbKUMM pa3po3HEHHBIMIA
obnactsamun, camble KpynHbIe N3 HUX
3emna Nwtap 6nm3 ceBepHOro
nositoca n 3emns Jlagel - 6nm3
IOXKHOr0. B LeHTpe HoXXHOW NONOBUHBI
9TOro nonywapus - okpyrrasa ropHas
obnactb Anba, Yepes KOTopyto
npoxoauT mepugnaH 0°.
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BonbLUYO YaCTb KOTOPOro
3aHMMaeT KpynHenwas rno
BeHepe. o
NpOXoAnT MepuanaH

pacnonoXeHHon B HOXKHOM nonyLuapvwl n INaHeTh
Ha3BaHHOM obnacTbto Anbda. I'IpomaoLuno 3TO0 B
cepeanHe 60-X rogos, nocne nposeaeHnsa nepBbix
pagnosiokauuoOHHbIX Ha6n>’u7| BeHepbl ¢ 3emnn.
[Mo3aHee, ¢ BO3pacTaHUeM NBHOCTN 3TUX
n3o6paxxeHnin, NONOXEHNe HyNeBoro MepngmaHa
ObIf10 CMeLLeHO NPUMEPHO Ha 400 KM C TeM, YTOObI OH
npoxoaun Yyepes HebonbLLOE CBETIOE NATHO B LIEHTPE
KPYMHOWM KOMNbLIEBOW CTPYKTYPbI NONEPEYHMUKOM 330 KM
noA HaseaHueMm EBa. Korga e B 1984 rogy Obinu
co3aaHbl NepBble 04YeHb NOAPOOHbIE KapThl BeHepsl,
0OHapY>XMNock, YTO TOMHO Ha HYNeBOM MepuanaHe, B
CEBEPHOM MonyLlapum nNnaHeTbl, pacnonoXeH
HebOomMbLLOW KpaTep ANaMeTPoOM 28 KM. TOT Marbii
00bekT 6bIn ropasfo yagobHee B kKa4eCcTBE ONOPHOM
ToukK. KpaTtep aToT 66111 Ha3BaH ApragHa no UMeHu
repouHu rpeyeckoro Mudoa. Tenepb HavasbHbIN
MepuanaH - NnyTeBoaHasa HUTb A4S KapTorpados-
apte BeHepbl 1 Anbdy, n EBy, 1
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BHYyTpP

BHyTpeHHee cTpoeHune

Ha ocHoBaHMKM Nony4veHHk
OaHHbIX npegnaraeTcs Heq
MoAenemn BHYTPEHHErO CT(
BeHepbl. CornacHo ogHoOM
Hanbonee peanncTU4HoOMN,
BeHepe nmeetcs Tpu 060
[MepBas 3 HUX — KOpa —
TONWMHY MPUMEPHO 16 KM
— MaHTUs, cunmkaTHas of
npocTupatowascs Ha rny6
nopsigka 3300 KM 0 rpaH
XernesHbIM 94poM, Macca
COCTaBIEeT OKOS10 YETBEP
MaccCbl NfIaHETbI.



PaI[I/IOJIOKaI_II/IOHHaﬂ sanmgg z[aromaﬂ N300paKeHHE ByJIKaHH
CTPYKTYP, I/IBBCCTHBIX, il 1 HA3BAHK y HH’é’ Takme o0Ope

 IOp Ha/IEHHI 1 B 1IMMBIX Ha ¥

A VAV

OOTBETCTBYIOT Pa3IOMaM I'IOBerHOCTI/I
1a Marma BBIpBIBaJ'IaCB U3 HEJP IJIaHETHL.

-

The Whirlpool Galaxy (M51) @ HUBBLESITE.org
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3arajo4yHasi IJIaHETA. BeHepa - ©/1BA U HE camasi 3arajiouHast [iaHeTa
Conneynoi cucreMbl. BHemnHee ¢xo; ;ﬁ 0 ¢ 3eMJICH 1] 1 T10. HOI/I
IIPOTHBOIIOI0KHOCTH HPUP OJTHBIX YCIIOB JIbHBIM aHAJIOTOM
HaIlleH [UIAHEeThI U 3aCTaBU JIbHOM 3BOJIIOLIUN
Benepsl, Hayaiio KOTOpo¥ AMbIM PAHHUM
IIEPUOAOM UCTOP
BEHEPANIOINOOIaKaMIi. JTa IJIAHETA - OJIHO U3 KpacHBEHIIIUX CBCTHINHCOSNES
CHVEAUHOMINMCHEO CV ApCeBHLE PUMIISTHE TTPUCBOWIIN UMsi OOTHHUIIIOOBINE

KPacOTHI.
JI1st 3emMHoro HaOmromaresisi Benepa He orxogut ot CojiHIla Jajibiie 4eMm Ha 48°.

ITO 00BSICHIETCS TEM, UTO OHA pacrojiokeHa ommke K CollHIly, 4eM 3emiis. B

TeUeHME 585 CyTOK YepeayIoTCs IepHO/Ibl €€ BeUepHEe U YITPECHHEH BUIMMOCTH.

HUOYZ
I1JIaHE

teiimas cpenu
helo i€ Topsl. UTo Kacaercs
Benépbl, 16 AHET 3€MHOM I'PYIIIILL,
caMO¢ MC/IISHHOC BREITIC PYR , MEH BRI OKCIICHTPUCUTET
opoutsr (0,00%) Lo e SR TR ) v,



3aragody”a

e 3aragoyHas miaHera. Benepa - ensa
JIX HE caMad 3araJiouHas riaHera
CoxHeuHOU cucTeMEL. BHEnHEee
CXOJICTBO C 3€MJIEH TIPH TTOJTHOM
IPOTHUBOITIOJI0KHOCTH MPUPOTHBIX
YCJIOBUU CHEJIATN €€ YHUKAIbHBIM
aHaJIOTOM HAaIlleH TUIaHETHI U
3aCTaBUJIM YYEHBIX UCKATh IPUUNHBI
YIMBUTEIBLHOMN BOJIIOIIUM BeHepsl,
Ha4yaJjio KOTOPOH, BEPOSITHO, UMEJIO
HEMaJIo OOIIEro C CaMbIM PAaHHUM , A = :
IIepUOAO0M HCTOPHHM HAIIICH IIaHEThI ' . * 3 e o

3sesna Cmeprn

MnyToH Nyna Xapex Uepepa




«Pexopa» BeHepsnr

e [loutu Kaxngas U3 IJIaHET
COJIHEYHOU CUCTEMBI MOXKET
MOXBACTATHCSI KAKUM-HHUOY/Ib
KOCMHUYECKUM 'PEKOPIOM .
Hanpuwmep, FOmmarep -
KpYITHEUIIas CPEIU TUIAHET,
3emiid - caMmas TUIOTHAa, Ha
Mapce cambie BBICOKUE TOPHI.
Yro kacaercs BeHepsl, TO y Hee
camasi INIOTHast aTMocdepa cpeau
MJIAHET 3€MHOW TPYIINBI, CaMO€
MEIIJIEHHOE BpAIICHUE BOKPYT
OCH 1 HAMMEHBIIHNU
skcieHTpucutet opoutsl (0,007).




JIJ1s1 3eMHOTO HaOMIomaTes
BeHepa HE OTXOQUT OT
ComHria naiasine yem Ha 4.8°.
ITO 00BICHIETCA TEM, YTO
OHa PacCIIOJIoKEeHA OJIMKE K
CounHiy, ueM 3emiist. B
TeueHue 585 cyTok
YEPEAYIOTCS IIEPUOBI €€
BEUEPHEN U YTPEHHEH
BUJUMOCTH.




OOTMHH JIFOOBU U KPACOTHL.

* Benepa nox obimakamu. OTa
IJaHeTa - OAHO U3
KpaCHBEHIIIMX CBETUJ HEOa.
He cinydyariHO UMEHHO €U
APEBHUE PUMIISIHE
IPHUCBOMIIN UMl OOTMHU
J¥OOBHY U KPACOTHL.




* Bo Bpems




