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BCENEHHAA )

ACTPOHOMMUA )
KOCMOC )

KOCMOHABT )

ece Mupo3sdaHue, 6ecb MUpP

HayKa O KOCMU4YeCKUX mernax,
obpa3yeMbIx uMu cucmemax
u o BceneHHoOU 8 uesiom

BceneHHas, mup

crieyuanucm, coeepwarowuti nosem
68 KOCMUYeCKOM rpocmpaHcmee



KocMmuueckuin cnoBapuk

FANAKTUKA > 2u2aHmckasi 3ee30Hasl cucmema
HebecHoe mesio, dsuxyuieecs
MMAHETA ) eokpyz ConHuya u ceemsiujeecst
e20 ompaKeHHbIM C8eMmom
HebecHoe meJso
3BE3AA (packasieHHbIU 2a308bIU wWap),

HOYbI0 8UOUMOE KaK ceemsiujasiCsi moyYyKa

acmpoHomMu4deckuu npubop

TEJNIECKONN )
0151 u3y4YeHusi HebecHbIx mern

Mo Ux 3/IeKMpPOMa2HUMHOMY U3J1y4eHUI0




KocMmuueckuin cnoBapuk

nymeb deuxxeHuUs1t He6ecHo20 mena,
KOCMUYecKo20 KopabJsisi, annapama
OPBUTA ) 8 2pasUMayUOHHOM roJsie
KaKko20-HuUbyob HebecHo20 mena
e2pynna 38e30, yC/I08HO
CO3BE3OUE 06be0UHEeHHbIX obwWumM Ha3eaHuUeM
HebecHoe mesio, dsuXXyujeecs
CNYTHUK 80Kpye KakoU-1ubo nrnaHemsbl, 38e30bl
HebecHoe merio,
KOMETA ) cocmosiuwjee us myMaHHOR20 MsIMHa
co ceemsiuumMcsi IOPOM U X80CMOM

8 aude cepebpucmoli nosiocbl ceema




pe3ynkLTaT KOCMUYeCKoW KaTacTpodbl,

c ConHuem cTonKHynacb KoMmeTa, U3 packaneHHoro
COJIHEYHOro BellecTBa 06pa3oBanuncChb CrycTKu,
KOTOpble NocTeneHHo cchopMMpPOBaNUCh B LLApPbI

U cTanu nnaHeTamm

ConHue n nnaHeTbl
BO3HUKIIN U3 OOHOIoO U TOro Xe
BpallaloLlerocsi packarneHHoro oonaka rasa

nsaHeTbl BO3HUKIIU U3 XONOAHOIO BellecTBa,
3TO ObINla oKkpyxatwas ConHue TYMaHHOCTD,
cocTosiLasn U3 rasa v Nbinu







- Bce 000 Bcem

I'IonynﬂpHa;l 3HUMKINoneausa onsa geteun

Yto Takoe
nagarmowue 3se3abl?

N3 yero

cuctema nmeet
TaKyro chopmy?
Kakas 3Be3fa
camas spkasn?

Y10 Takoe komeTa?
Y10 Takoe

MneyHbin MyTb?
MoyemMy aCTPOHOMBDI

nonararT, UTo Ha Mapce
MOXeT ObITb XU3Hb?
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[1na yenoBeka NPOCTO HEBO3MOXHO NPeacTaBUTb AENCTBUTENbHbIE pa3mMepbl BceneHHoW. Mbl HE TOSMbKO He
3HaeM, HaCKOSbKO OHa BenvKa, HO HaM Aake TPYAHO BOOBPa3nTb, HACKONBbKO OHA MOXET NPOCTUPaThLCA.

Ecnn Mbl Ha4yHeEM yoandaTbCA OT 3emMnun, Mbl NONMEM, no4yemy 3TO Tak. 3eMnsa — 3T0 ManeHbKasa YacTuyka
ConHe4vHoun cuctemsl. B CO.I'IHe‘-IHyPO CUCTEMY BXOOAT ConHue, nnaHeThl, KOTOpblE BpaLLakoTCA BOKPYTr
ConHua, acrtepoungbl, npegcraBriarowimne cobon MmaneHbKue nraHeTsbl, U METEeOoPbI.

Bca Hawa ConHeyHas cuctema B CBOKO ovepenb SBMsieTCA HEDOMbLLOW YacTblo APYron OOMNbLLIOW CUCTEMBI,
Ha3blBAEMOW «ranaktuka». [anaktmka coCTouUT U3 MUIIIMOHOB N MUSFIMOHOB 3B€34, MHOMME U3 KOTOPbIX
3HauymMTenbHO bonbLue Hawero ConHua 1 UMEKT CBOU CONTHEYHbIE CUCTEMBI.

NTak, Bce 3Be3bl KOTOpble Mbl HabnogaeM B HaLLE ranakTuke u KOTOpyo Mbl HadbiBaem «MneyHbin My Tby,
ABNSAOTCS «COMHUaMny». PaccTtosHme Mexay HUMN 3MeEpPSIETCS B CBETOBbLIX rofax, a He B Kurometpax. 3a
oaviH rog nydy ceeta npoxoaut 6onee 11 000 000 000 000 km. Anbdha LleHTaBpa — camas 6nuakas u spkas
3Be3ga — pacnonoxeHa Ha paccrtosiHum 6onee 46 000 000 000 000 km OT Hac.

Ho pnaBan npeactaBum pas3mepbl Halen ranaktukn. Cumtaetcs, Yto ee guameTtp gocturaet 100 000
CcBeTOBbIX NeT. 310 o3Ha4yaeT 100 000 pas no 11 000 000 000 000 km. Ho Halwa ranakTMka B CBOK ovepeab
SBMISIETCA Masnion YacTbio Apyromn, bonee KpyrnHOM CUCTEMBI.

BHe MneyHoro NyTu, BeposTHO, €CTb eLle MUMSNMOHbI ranakTuk. Ho, BO3MOXHO, BCe OHM BMecTe 0bpasytoT
ewle bornee 3HAYMTENbHYIO CUCTEMY.

BoT noyemy Ham TpygHO npencrasuTb pasmepbl BceneHHon. Ketatn, ydyeHble nonaratot, 4to BeceneHHas
pacLumpsaeTcs. ITO O3HAYaET, YTO pacCToSHME MeXAy OBYMS ranakTukamuy 3a HECKONbKO MUInapaoB net
yBennynBaeTcs B Ba pasa.
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He4YHaAdA CUMCTeMa

Kyl hopmy?

Mbl He 3HaeM, novyemy CornHeyHas cuctema umeet Takyro dpopmy. OHa morna Obl 6b6ITb MHOM, Kak MHOTUE
ApYyrne CconHedHble cuctembl BO BceneHHon, yCTpoeHHble COBCEM MNO-APYromMy. OTO 3aBUCUT OT TOTO, Kak OHU
nosiBUNNCb. HO YenoBeK OTKPbIST 3aKOHbI NPUPOAbLI, KOTOPbIe MO3BOMAKT OOBbACHUTL, KaK COXpaHSeTCH
HblHeLWwHsAs oopma CONMHEYHOW CUCTEMBI.

Mogo6Ho gpyrum nnaHetam, 3emns BpalwlaeTcs no opdbute Bokpyr ConHua. Bpems ogHoro o6opoTta 3emnu
BOKpyr ComnHua Mbl HasbiBaem rogom. Opbutbl gpyrux nraHeT 6onblle nnum MmeHbwe opbutsbl 3emnu.

Kak BosHukna ConHeyHada cuctema? [loyemy y nnaHeT Takon pasmep? [loyemy OHM OBMXKYTCS MO CBOUM
opbutam? ACTPOHOMBbI HE MOTYT TOYHO OTBETUTb Ha 3TK Bonpockl. OHK NpegnaratT ABa Buaa TEOpUM.
CornacHo ogHou, CorHue 1 nNfaHeTbl B X CErOAHSAWHEM BMAE NPOU3OLLNN U3 OrPOMHOro obnaka
BpaLLatoLmxcsa ropaumx rasoB. OTPOCTKM 3TOrO MraHTCKOro Bpallatowerocsi obnaka noinv v rasos u
chopmmpoBanu nnaHeTbI.

ABTOpbI APYron rpynnbl TEOPUIA cYMTaLOT, YTO B npoLusiom ConHue cbnuamnock ¢ apyron 3sesgon. OT ConHua
oTAenunncb BonbLune «KYCKUy, KOTopble Havanu Bpallatbca Bokpyr ConHua. 3tu Yactn ConHua u
npeBpaTUnCb B NNaHeThLI.

He Tak BaxkHO, Kakas Teopusd npaea, BaXHO, YTO HbIHELLIHAA (popma ConHe4vyHoM cUCTEMbI B KAKON-TO CTEMNEHN
cnyqaﬁHa. I'quemy OHa ocTaeTcsa Takon? CornacHo 3akoHaM OBMKEHUSI NNaHeT Kennepa, BCE NniaHeThbl
BpaLlakTCA BOKpPYr ConHua no annunTUu4Yecknm (BbITFIHyTbIM) Op6I/ITaM; yem Bnuxke nnaHeTa K COJ'IHLI,y, TEM
BblLLIE €€ CKOPOCTb ABWXEHWA,; BPEMA MOJTHOIo 060p0Ta 3aBUCUT OT pacCToAaAHUA O0 ConHua. 3akoH
TAroteHnst HetoToHa (a TPW 3aKOHa Kennepa SABNSIOTCA €ro COCTaBHOM L-IaCTbIO) obbscHsET, novyemy
NnPUTArMBarOTCA ABa rnpeamMerta. ConHe4yHasi cuctema nmeet TaKyro d)opmy NOTOMY, 4YTO B COOTBETCTBUN C
HEKOTOPbIMU 3aKOHaMU NMpunpoabl CyLLECTBYET orpenesieHHoe B3aumopaenctame ConHua un ninaHerT.
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prﬂ,HO noBepuTb, HO U 3BE€3bl, KOTOPblE€ CBETAT HOYbIO, U ConHue, KOTOpOEe CBeTUT AHEM, OONHAKOBbI.

ConHue — Toxe 3Be3ga, onwxkarwasn Kk 3emne. Mbl 3HaeMm, YTo Xu3Hb 3aBucuT ot ConHua. bes
COJTHEYHOro Tenna Ha 3emrie He 3apoaunach 6bl XU3Hb. Bes conHevHoro ceeTa He GbINo Gbl 3eMNeHbIX
PacTEHWI, XXUBOTHbIX, YerloBeKa.

CornHue HaxoguTcsa Ha paccTosiHum 6onee 172 000 000 km ot 3emnun. Macca ConHua B 1 300 000 pas
bonblue macchl 3emnn. Ho, 4To MHTEepecHo, ComMHUE He Takoe Xe TBepaoe Teno, Kak 3emns.

[lokasaTb 3TO 0O4eHb NPOCTO: TeMmnepatypa nosepxHocTn ConHua gocturaet 6000 °C. MNpwn Takon
Temneparype nwbor MeTans uin KaMmeHb npeepallaeTcs B ras, noaTtomy ConHue AOMKHO ObiTb ra3oBbIM
Lwapom!

B NMPOLUSTOM YyYEHbIE CcHUTASIN, YTO COJTHEYHbIN CBET, TENSIO0 SABMNSAKTCS pe3ysibTaToOM ropeHus. Ho
NMOBEPXHOCTb ConHua octaetco ropa4veun yxxe COTH1M MUITTTMOHOB J€ET, a TaK AO0J1N0 HNYTO ropeTb HE MOXET.

CerogHs yyeHble nonaratoT, 4To ConHue BbigenseT Tenso B pesyrbrare NpoLeccoB, aHaNOrMYHbIX TeM,
KOTOpble MPONCXOAAT B aTOMHON 6ombe. CornHue npeBpallaeT MaTepuio B SHEPTUIO.

OTOT NpoLecc oTnMyaeTca oT ropeHud. Npu ropeHnn ogHa oopma maTepum nepexoauT B apyryto. [Npu
nepexoge matepum B 3HEPrn0 HeobXoaANMO MUHUMAarbHOE KONMYeCcTBO MaTtepun ans nponsBoacTea
OrPOMHOrO KonmyecTBa aHepruuv. [1saguaTb BOCEMb rpaMMOB MaTepun BbIAENAKT SHEPTUIO, AOCTATOYHYIO
Ans Toro, Ytobbl pacnnaeBntb 6onee 1 MUNNMOHA TOHH CKanbHbIX NOPOA.

NTak, ecnu Hayka npasa, COfHuUE CBETUT NOTOMY, YTO TaM NOCTOSIHHO MPOUCXOANT NpeBpaLLeHne
MaTepum B aHepruto. OgHoro npoueHTa maccbl ConHua 4oCTaTovHO 4SS TOro, YTo6bl OHO
ocTaBasiocb ropsyum B TedeHne 150 munnuapgos nert!




O
<

K/
%®

Yenosek Havan nay4veHue JlyHbl 1 Apyrux nnaHeT — U TeM He MEHEE EMY HEN3BECTHO TOYHOE CTPOEHME
3emnu.

MpubnmanTenbHbIA OTBET Ha 3TOT BOMPOC TaKoB: 3emnisa npeAcTaBnsaeT coboi OrpoMHbIN Lwap, unu cdepy, B
OCHOBHOM COCTOSILLYIO U3 TBEPAbIX CKaNbHbIX MOPoa. Aapo 3emnu Takke TBepaoe, Tak Kak BHyTPeHHue
nopoabl HAXOAATCHA Mo YyAOBULLHLIM AaBNEeHUEM.

PaccmoTtpum Bce 310 nonogpobHee. NoBepxHOCTb 3emMnmn — 310 3eMHasda Kopa TonwmnHon 18-50 Km,
cocTosLLana U3 ckanbHbIX Nopod. Ee ewe HasbiBaoT «niMtocdepay. BepxHasa YacTb KOpbl — 3TO KOHTUHEHTDI,
a yrnybneHnsa B HEN 3aHMMAlOT BOA4bl MOPEN U OKeaHOB, BHYTPEHHUX Mopen 1 o3ep. Bes Boga 3emMHoM
NOBEPXHOCTU: OKeaHOB, 03ep, PeK N BCEX MalblX BOAOEMOB — Ha3bIBaeTCA «rnapoctepanr.

UenoBek CMOr U3y4nTb TOSTbKO CaMyo BEPXHIOK YaCTb 3eMHOW KOpbl, MO3TOMY HaM TPYAHO cKasaTb, Kak
BbIrMAanT 3emna n3HyTpu. MNpn BypeHumn CKBaXKMH 1 NPOXoaKe LWaxT oOHapyXunm, 4To ¢ yBermyeHnem
rnybuHbl NoBbILWAeTCA TeMnepatypa. Ha rmybuHe nopagka 3,5 KM OT NOBEPXHOCTU 3eMNun Temneparypa
O0CTaTOYHO BbICOKA, YTOBObI BCKUMATUTL BOAY. YUYEHbIM MPU N3y4EeHNN BHYTPEHHErTO CTPOEHUA 3eMnu NOMOrmo
nccnenoBaHue semneTpsiceHnn. OHM nonaratoT, YTo Ha BorbLlen rmybuHe Temnepartypa He NoBbILLAaeTCH Tak
ObICTPO, Kak B 3eMHOM Kope. [oaTomy, no nx oueHkam, TemnepaTtypa agpa 3emnun He npesbiwaet 5500 °C.
HecomHeHHO, 3TO O4eHb BblCOKad TeMnepaTtypa, Tak Kak npmu tTemnepatype 1200 °C nnaBATcs ckanbHble
nopogael.

3eMHas Kopa COCTOUT U3 ABYX CnoeB. BepxHuK crion, cnyawimin OCHOBaHMEM A1 KOHTUHEHTOB, COCTOUT U3
rpaHuTa. og 3TMM crnoem rpaHnTa HaxoauTCa OYEHb OBLLMPHBIN CNOW, COCTOSALLMA U3 O4EeHb TBEPLOW
nopoabl, KoTopasi HasblBaeTcAa «basanbTy». YUYeHble CHMTALOT, YTO B LLEHTPE 3eMSiM pacnofnoXeHO OrpoOMHOE
A0PO0 N3 pacnnaBfeHHOoro xenesa guamMmetTpom okono 7500 kM. Mexay ueHTparnbHbIM S4Pp0M 1 3€MHOW KOPOW
pacnoraraeTcs Cfion TOSMLWWHOW OKOS0 3,5 ThIC. KM, Ha3blBaeMbI «MaHTUEN». B coctaB MaHTUn
NpeanonoOXUTENbHO BXOAAT NOPOAbI, HAanogobue ckanbHbIX, KOTOPblEe HA3bIBAOT «OSNTUBUHbIY.
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Habniopgas 3se3npl, Bbl, BEPOATHO, 3aMe4arnu, YTo OHM 0OpasytoT 3HaKOMble HaM OyKBbI, TPEYTronbHUKMU,
kBaapaTbl. C AaBHUX NOP B pasnuyHbIX YacTaxX CBETa YenoBek AaBarn MMeHa Takum rpynnam 3sesq. B
nepeBoae C NaTbiHW «CO3Be3AMe» O3Ha4YaeT «rpynna 3sesny.

CoBpeMeHHble Ha3BaHUSA CO3BE3MN NPULLIN K HAaM OT APEBHUX PUMISH, a K HUM — 13 apeBHen [peunn.
YacTb cBegeHun 0 3Be3ax ApeBHUE rpeky Nno3anmMcTBoBanu y xurtenen BasunoHa.

B BaBunoHe rpynnam 3se3q npvcBamBanmncb Ha3BaHUA XXNBOTHbLIX, UMEHa KOpPOoJien, KOposieB, repoes MUJOB.
[Mo3e OpeBHME rpekn 3amMeHnnn MHorme HasBaHus, JaHHble B BaBunoHe, Ha cBou, NCNOSb3yA MMeHa CBOUX
repoeB — [epkyneca, OpuoHa, lNepceda. [lpeBHnn Pnum BHeC cBON U3MeHeHUA. B Hawum gHW Mbl ncrnonb3yem
cTapble HaMMeHOBaHUSA, HO He Bcerga NnpoCcTo BOoOpa3uTb Te 06pasbl, KOTOPbIE CTOAT 3a HAa3BaHUSIMM.
Hanpumep, cossesgus Opna, Manoun n bonbwon Megeeanuel, co3sesane BecoB He 04eHb COOTBETCTBYIOT
CBOMM MMeHaM.

MpumepHo B 150 rogy Hawewn apbl U3BECTHbLIA acTPoHOM [MTonemen otmeTun 48 co3se3aum, KOTopble Obinn
€My N3BECTHbI. ATOT CMMCOK HE BKIOYan co3Be3anin BCEro 3Be3gHoro Heba, MMenocb MHOIO MPOMYCKOB.
MoaToMy No3gHee acTPOHOMbI pacLUMPUN NepeyYeHb, CocTaBneHHbIn MNTonemeem. Hekotopble n3 aTnx
nocnegHMxX co3Bes3aum HOCAT Ha3BaHUS HayYHbIX MHCTPYMEHTOB, Hanpumep, CekctaHT, Komnac, Mukpockon.
CerogHs acTpoHoOMaM n3BecTHO 88 co3Besauin 3Be3gHoro Heba.

CosBesgne 3aHMMaeT onpeaerneHHbIN y4acTok Heba. ITo 03HaYaeT, YTo Kaxaas 3Besfa pacnonaraercs B
CBOEM CO3Be3uu, Tak Xe, Kak kaxabin ropoa B CoeamHeHHbIx LLTaTax, kK npumepy, pacrnonaraercs B
onpegeneHHom wTaTe. B cBoe Bpemsi rpaHuLbl CO3BE3ANN BbIfIM HEMNOCTOSAHHBIMM, 3a4aCTY U3NTOMaHHbBIMM.
B 1928 rogy acTpOHOMbI peLunnv CnpaM1UTb UX Tak, YTOObl rpaHnLbl co3Be3ani obpasoBbiBany TOMbKO
npAMbIe NUHUN.
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CambIM 3arafjouHbIM U NPeKpacHbIM Ha Hebe, No-BuanumMomy, aensetcs MnedHbin MNyTb, NPOTAHYBLUNIACS
nogoBHO OXeperbio U3 AparoLeHHbIX KaMHel OT OAHOro kpast Heba Ao Apyroro. B apeBHocTM noau, rmaasa Ha
3Ty KapTUHY, KaK 1 Mbl, YOUBANUCL U BOCTOPranucb 3TOM KpacoTo. He 3Hasi, YTo 9TO MOXET ObiTb, OHU
AaBany HeobblYHbIE 1 MOPOW kKpacKBble 06bscHeHUs MnedyHomy MyTu.

Hanpl/lmep, npun 3apoxgeHnn XpnuctmnaHcTea Jitogn cHmTasnm, 4To 3To Aopora aHrernos, no KOTOpOVI T€ MOITn
nogHnMmMmaTbcAa Ha Hebeca. OHK Takke Aaymalin, 4To 3TO OTBEPCTUE B Hebe, KOTOpPOE NO3BONAET XXNBYLLUMM Ha
3emne YBUNOETb, YHTO HAXOo4UTCA 3a HebeCHbIM CBOAOM.

Haww cerogHsiwHmne 3HaHusa o MnedHom [yt He melwwaoT HamMm BocTopraTbCa UM. [1eMCTBUTENBLHOCTL TaK Xe
yOUBUTENbHA, Kak U ApEeBHUE nereHabl 0 ero sikobbl co3gaHnn.,

Hawa ranaktuka, okpyrnas u nnockas, no ¢oopme HanoMmnHaeT Yacbl. Ecnn 6bl Mbl CMOIIIY MOCMOTPETHL Ha
Hee cBepxy, Mbl yBUAeNM Bbl, YTO ranakTvka AeNCTBUTENBbHO NOX0oXa Ha Yackl. HO Mbl HAXOANMCS BHYTPU
ranakTuku, 1, mMags BBEPX, Mbl Kak Obl CMOTPUM Ha Kpawn YacoB U3HYTpu. Mbl Habnogaem, 4To ux Kpamn
n3rmbaeTcsa BOKPYr Hac. 3TN MUMNNOHLI 3Be34 U cocTaBnsaoT MnedHbin MyTb.

N3BecTHO nu Tebe, YTO ranakTnka cocTout U3 3 munnuapgos 3ese3n? M Mbl MeeM NpeacTaBreHne o ee
pasmepe. CeeT oT ConHua goxoauT Ao 3emnu 3a 8 MUHYT. A paccTosiHue OT LieHTpa ranaktukm go ConHua
ny4 cBeTa nponaeT 3a 27 TbicaY ferT.

anakTuka BpallaeTca BOKpYr cBoen ocun nogobHo konecy. OguH nonHeli o6opoT coBepluaetcs 3a 200 000
000 ner.
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MbiTancs nu Tel HAUTK B HeBe camyto ApKyto 3Be3ny?

Tebe, HaBepHOE, KaXeTCsl, YTO 3Be3 B Hebe HeCcMeTHoe MHOXXeCTBO. Ho 6e3 Teneckona Tbl MOXELLb
yBnaetb He 6onee 6000 3Be3a, 13 HMX okono 1500 HaxoaaTces B KOXKHOM nonyLwapum u He BUOHbI B
CeBepHOM nonyLapun.,

Ewe 2000 net Hasapg rpevyeckme acTpOHOMbI AeSNUnuy 3Be34bl B 3aBUCUMOCTU OT UX APKOCTU Ha
BEMUYNHBI UK Kraccbl. [Jo nosiBneHnsa Teneckona cyuecTBoBario WeCTb KNaccoB, UMW BENUYMH,
3Be3q. 3Be3abl NepBON BENUYNHBLI CaMble SIPKUE, a LECTON BENUYNHLI — caMble cnabble. 3Be3abl
HWXXE LLIECTOM BENNYNHLI B6e3 Terneckona He HabntogatoTcs. CerogHs CoBpeMeEHHbIE TENECKOMbI
NO3BONAT cpoTorpacmpoBaTh 3Be3bl 21 BENMUYMHBI.

ApKOCTb 3BE3, OAHOW BESMYMHBI B jBa C NOSIOBMHOW pasa HUXe APKOCTU 3Be3[, npeabiayLen
BeNMYMHbI. K nepBon BermymHe OTHOCATCA 22 3Be3bl, camasd dpkasi U3 Hux — Cupuyc, MMeroLmnm
BennumHy — 1 6. Cupuyc 6onee 4yem B 1000 pa3 sipye nobon camon cnadon 3Be3nbl, KOTOPYHO
MOXHO HabntogaTb HEBOOPYKEHHbIM 11a30M.

Uem HmXe Knacc, unm BennymHa, Tem bonblie 3Be34 OHa HacuYUThLIBAET. Tak, eCrnn K NepBou
BENUYMHE Mbl OTHOCUM TOSbKO 22 3Be3abl, TO 3Be3a 20 Knacca HaCYUTbIBAETCS OKOI0 MUnnuapaa.




O
<

7
%®

7
%®

MHoruve TbicsyeneTust YenoBek Habnogan nagawLume 3Be3abl, 3a4yMbIBasiCb O TOM, YTO 3TO TaAKOE U
OTKy[a OHM NponcxodsaT. HekoTopoe Bpemsi cYMTanoch, YTO OHWU NPUXOOAT U3 APYrnX MUPOB.
CerogHsi Mbl 3HaeM, 4YTO 3TO COBCEM He «3Be3bl». Mbl HasbiBaem ux «MmeteopaMm». OHM COCTOAT U3
TBEPAOro Tena u, ABUrasicb B KOCMUYECKOM NPOCTPaHCTBE, MHOrAA nonagatoT B atmocdepy 3emnu.

Korga meTeop npoxoamT CKBO3b Hally aTMocdepy, Mbl MOXeM HabnoaaTh 370, Tak Kak OH OCTaBMSET B
Hebe ApkuiA cned. ATo NPMXOAUT OTTOro, YTO B pe3yrbTaTe TPeHUS MOBEPXHOCTM MeTeopa O BO3AyX
BblaensieTcsa Tenno.

YomButenbHo, HO GOMNbLUNHCTBO MEeTeopoB O4YEeHb Maribl, HE oonbLe 6ynaBqu0|7| rONOBKHW. HeKOTOpre
MeTeopbl MOTYT BECUTb O HECKOJTbKMUX TOHH. bonbwunHCTBO METEOPOB MNMOJIHOCTbIO CroparoT B aTMOC(*)epe,
N TOJTbKO KpPYMNHblIE METEOPbI A0CTUMa0T NMNOBEPXHOCTH 3emnu. o oueHkam Y4Y€EHbIX, 3a CYTKMU Ha 3emnto
nagaroT TbiCAYN METEOPOB, HO TaK KakK 6OJ'IbLIJy}O YacTb 3emMnun MOKPbIBAKOT MOPA N OKeaHbl, METEOPbI
nonagakT B OCHOBHOM TyAa.

Mbl MOXXEM BUOETb OANH METEOP, KOTOPbIA NPOSIETAET B f1t0OOM HanpaBneHnn, HoO 06bIYHO Mbl Habnogaem
METEOpPHbIE NOTOKK, COCTOSILLME U3 ThicAY Nagatowmx 3ee3d. Koroa 3emna nepecekaeT METEOPHbIN MOTOK,
OrpoMHasi Macca MeTeopoB, nonagasi B BepxHue crion atMocdepsl, pasorpeBaeTcd, U Torga Mbl BUOUM
«METEOPHbIN O0XObY.

Kak nosisunucb meteopbl? CoBpeMEHHbIE aCTPOHOMbI CHMTALOT, YTO 3TN NMOTOKM METEOPOB ABMAOTCS
ocTtaTtkamu KoMeT. [1pu paspyLleHnn KOMETbI MUNITMOHBI €€ YacTuL, NPOAOIKAOT ABMXKEHNE B KOCMOCE B
BMae notoka meteopoB. OHU OBUXYTCS MO KpyroBbiM opbutam. Kaxable 33 roga 3emna nepecekaet
opbuTy Takoro NoToka METEOPOB.

MeTeop, AOCTUILNIK NOBEPXHOCTU 3EMIN, Ha3biBaeTcsa «MeTeopuT». OH nagaeT Ha 3emno nu3-3a cunbl
TsbkecTn. B 467 rogy Ao Hawen apbl B ApeBHEM Pume 6bino 3apernctpMpoBaHo nageHne meteopurta. 370
cobbITME NOCUYMTan CTOSb BaXXHbIM, YTO AaXe APEBHEPUMCKME NCTOPUKN OTMETUIN ETO.
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D TaKkoe KkomeTta?

Bbino Bpemsi, korga nosireHMe KOMET BbI3blBarno y niogen yxxac. OHM cunmTanm KOMeTbl AbSIBONbCKUM
npensHameHoBaHWEM, NPEABECTHUKOM YyMbl, BOVIH, CMEPTMU.

CerogHsi Mbl 3HaeM, YTO Takoe KOMETbl, OAHAKO MHOIoe O HUX OCTaeTcsl HesICHbIM. Koraa mbl BrepBble
3amMe4dyaeM KOMETY, Mbl HabntogaemM Tonbko HEGOMbLLOW CBETNLIM OOBLEKT, XOTSI Cama KOMeTa MOXET AOCTUraTb
HECKOJIbKUX TbICAY KUJTOMETPOB B ANAaMETpPE.

McTouHMKOM cBeTa ABMNSAETCA «rorioBay, Unv AP0 KOMEThI. YUYEHble CYMTAIOT, YTO OHA, BO3MOXHO, COCTOUT U3
CrycTka TBepAblX YacTuL, 1 ra3oB. [Nsi HAaC ocTaeTcsl 3aragkomn, OTKyaAa OHU B3SINUCh.

C npubnmxkeHunem Kk ConHuy y KoMeTbl noaBnsieTcst XBocT. OH COCTOUT U3 OYEHb Pa3pPEXEHHOrO rasa u

MenbYanLLInX YacTuLl, KOTopble CpbIBaKOTCS C siApa KOMETbI nofd Bo3aenctenem ConHua. Aapo KoMeTbl
OKPY>Xa€eT ee TpeTbsA YacTb, Ha3blBaeMasa «000N0OYKON». ITO cBeTSALeeca 0brnako TBepAOro BELLECTBa,
KoTopoe MoXeT gocturatb B anametpe 250 000 kv n 6onee.

XBOCTbl KOMET pasnunyHbl No oopme n pasmepy. OaHN — KOPOTKME U LUMPOKME, ApYrMe — OfMHHbIE N TOHKKE.
O6bI4HO 1x gnuHa gocturaet nopsaka 10 mMnH kKM, a nHorga — 180 MITH KM. A 'y HEKOTOPbLIX KOMET BoObLLe
HeT XBOCTA.

Mo Mepe TOoro, Kak pacTteT XBOCT, BO3pacCTaeT CKOPOCTb ABMXEHNA KOMETbI, TaK KaK OHa I'IpI/I6J'IVI)KaeTCFI K
COJ'IHLI,y. B ato BpeMA KOMETa ABUNXETCA rosioBou Briepean. A 3atem nponcxoanT HeEYTO CTpaHHOeE. Komera,
voandaacb OT ConHua, ABMKETCA XBOCTOM Brepen. 9T0 NPONCXoaNT OTTOIO, YTO JTy4K ConHua CpbIBakOT C
A0pa KOMETbI MerbYyanLime Yactuubl Martepuun, o6pa3y;| XBOCT KOMETbI, B HarpasIl€HUN, 06paTHOM COJ'IHLI,y.

MoaTomy npu yaaneHun komeTbl oT ConHua OHa ABMXKETCS XBOCTOM Brepeq. B aTo Bpemsi CKOpOCTb
OBWXEHNSA KOMETbI NagaeT, U Mbl MOCTENEHHO TepsieM ee 13 Buaa. KomeTbl MOryT ncyesaTtb Ha MHOIMe rogpl,
HO BONbLUNMHCTBO NOCTENEHHO Bo3BpaLLaeTcs. KomeTbl BpallatoTca Bokpyr ComnHua, Anst HEKOTopbIX
TpebyeTcst MHOro BpeMeHu, YToObl COBEPLUMTL OAUH MOMHbIN 060poT. Hanpumep, komeTa Mannes cosepluaet
oanH obopoT Bokpyr ConHua no4vtn 3a 75 net. B HacTosiLee BpeMsa acTPOHOMbI 3aperncTpupoBani novTu
1000 komeT, HO B Hawwen ConHe4YHOoW cucTemMe MOXET ObITb

HECKOJ1bKO COTEH TbICAY KOMET, HEBUOUNMbIX A4 HAC.
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DCe MOXET ObITb XU3HbL?

Kak BamM n3BeCTHO, y4eHble NMPOoBOAAT pa3finyHblie 9KCNepuMeHTbI Mo MOUCKY XU3HW BO BceneHHoW.
EctecTtBeHHO, nerye nccneposatb Hawy COMHEYHYO CUCTEMY B MOUCKAX XU3HU, YEM MU3ydaTb KOCMUYECKOEe
NPOCTPAHCTBO. HEKOTOPbIE YYEHbIE CHMTAIOT, YTO OOAHUM U3 MECT, IrAe MOXET CyLLeCTBOBaTb Kakad-T1o doopma
XU3HU, asngaetca Mapc.

Moyemy oHu BbiBpann Mapc? Mapc cuntatoT ABOMHMKOM Hawen 3emnu. o pacctosaHuo o ConHua Mapc
noet scrneg 3a 3emnen. Ero anameTtp HanonoBUHY MeHbLLE 3eMHOro, oauMH obopoT Bokpyr ConHua Mapc
coBepLlaeT NoYTn 3a Asa roga. Ho NpooomKMTENBbHOCTb MapCUaHCKOro AHA NOYTU COBNAAaEeT C 3€MHbIM.

[Mpn HabntogeHn Mapca acTpOHOMbI OTMETUIM HEKOTOPbIE AETann, CBUAETENbCTBYIOWMNE O TOM, YTO Ha
Mapce MoryT cyLlecTBoBaTb Kakme-1o hopMmsbl xn3HW. Bo-nepBblx, Ha Mapce, kak n Ha 3emrie, eCTb BpemMeHa
roga. I pencTBntenbHO, CO CMEHOM BpeMeEH rofa HabnogarTcss USMeHeHUs1 Ha NMOBEPXHOCTU MaHeThl.
BecHon n netomMm TeMHbIE y4aCTK/M MOBEPXHOCTU eLle 6onee TEMHEIOT, UX LBET 13 ronlyboBaTo-3eneHoro
npespaLlaeTcs B XenTtblin. MoXeT 6bITb, 3TO pacTUTENbHOCTL?

Mo nporHo3am acTpoHOMOB, aTMocdepa NnaHeTbl COAEPKUT HEDOSbLLOE KONMMYECTBO BOASAHLIX NAPOB, YTO
MOXeT coencTBoBaTb pa3suTuio xusHn. B 1887 rogy [xoBaHHM Cknanapennu, ntanbsaHCKUN aCTPOHOM,
06bsBMN 0 TOM, YTO OH Habnoagan Ha noBepxHocTn Mapca HeyTo, HanoMuHarLee KaHanbl. «Mornun nn nx
NOCTPOUTbL MapcmnaHe, YTobbl NoslydaTb BOAY B 3aCyLUNMBLIX parioHax U3 NossipHbIX panoHOB?» — 3ajaBanu
BOMPOC yYeHble.

B 1976 roay Ha NoBepXHOCTb NMnaHeTbl COBEPLUMMM NocaaKy ABa amepukaHckux annaparta «Bukunr». C
NOMOLLbIO annapaTypbl, HaxoAMBLLENCA Ha DOPTY KOCMUYECKMX annapaToB, UCCreaoBarncs rpyHT B Nonckax
CNeaoB XU3HW, a pe3ynbTaThl NepegaBanucb Ha 3eMno. AT UccrneqoBaHUsA nokasanu, YTo nMbo B noyse
BO3MOXXHO HanM4yne MMKpoopraHMamMoB, NGO MapcuaHckas noYsa CoOBEpLUEHHO HEMOXoXa Ha 3eMHYyto. Ecnu
Ha Mapce 1 cyLLecTBYeT XN3Hb, TO B 04€Hb NPUMUTUBHON hopme.




KOTOpas NOMOXET 3arNOMHUTb
pacnonoxeHue nnaHeTt B ConHe4YHon cucteme

Pa3 Mepkypun.

[1Ba — BeHepa.

Tpu — 3emns.

YeTbipe — Mapc.

[Mate — KOnuTep.

LLlectb — CaTypH.

A elle — YpaH, HenTyH,
N ewe ydtem lnyToH.
Hawe ConHue 4yemMnuoH!




Mepkypum

BeHepa

Hawe
ConHue -
YeMnuoH!




Umo usyyaem acmpoHomusi?

CKkosnbKO niiaHem 8
CosiHeyHOU cucmeme?

Kak Ha3blieaemcs
camas 6osnbwas
ninaHema CoJsiIHe4YHouU cucmemabli

Kak Ha3bieaemcs
camasi 6nuskas k ConHuy
nnaHema CoJsiIHeYHoU cucmemMbl

Ecmb nu y 3emnu
ecmecmeeHHbIe CYMHUKU?

Kak Ha3blieaemcs
Hawa Nanakmuka?

Kakue nnaHempblI —
cocedu 3emnu?

Kak Ha3blieaemcsi
camasi MaJieHbKasl
nnaHema CoJsiIHeYHou cucmembli

Kak Ha3blieaemcs
camasi 0asibHSISA
om CoJsiHUa nnaHema

Kakasi nnaHema Ha3eaHa
8 Yyecmb puUMcKo20 6o2a 80UHbI?
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MHTepHeT-pecypcChli

% http://www.standart.edu

«» http://lena-pomazanaya.moy.su/load/didakticheskie material
y/planety solnechnoj_sistemy

% http://lib.rus.ec/b/103393/read
» http://www.forchel.ru/630-planety-solnechnoj-sistemy.html



YpoK anga Bac noarotoBunu

yuuTensi Ha4yanbHbIX KNaccoB
MOY COLU Ne 7
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